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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallu3a 3aKjIa/IbIBaeT
OCHOBY JJIi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
TTOHMMAaHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMUKH W OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TOMOINBIO MHAYKIIMH U PAcCyXIaTh JEAYKTUBHO, HMCIIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIJICHUE.

B xone u3ydenusi yuebHOro Kypca «Anredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJENIEH PEeajbHbIX CUTYAIlUH,
UHTEPNpETAllud  TIOJYYCHHBIX  pElIeHW#, 3HAKOMSTCS €  MNpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATEIbHOCTH, TpeOyIomed MPOAOIKUTEIIBHOW  KOHIEHTPAIlMM  BHUMAaHUS,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYECKOro aHaIu3a
JICKUT IEATCTHOCTHBINA TPUHITUT OO yUCHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadaia MaTeMaTHIECKOTO aHATN3a»
BBIIEJICHB ~ CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUM W3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTIOTHSS APYT
Jpyra ¥ IOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasenamu. J{aHHbIN yaeOHbIi
KypC SBJSI€TCS WHTErPATHBHBIM, IOCKOJIbKY OOBEOUHSAET B cebde cojaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUSI MHOKECTB, MaTeMaTHUYeCcKas Joruka u gpyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
IOJlyYEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Ul PEIICHHS CaMOCTOSTENIBHO
c(OpMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenbHO-MeTOAUMYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(GbopMUpOBaHKE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B €0 MCIOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX 4Hnceld. B  KaXaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U OIepaluu: JeJICHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJBbIX 4YHCEN, O0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATYypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnaronapsi mocnenoBaTenbHOMY pPACIIMPEHUIO KPYyra HCIOJIb3YEMbIX YHUCEN W
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUsS Pa3iMyHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKHU KaK Hayku U €€ poJiH B
MOCTPOEHUU MOJIENIEH PealbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCA 0000IIeHHE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YyETCs HA MPOTSHKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXJIOM
pasznene IIporpaMMbl IpPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe OOydYaroulMecss OBJAACBAIOT PA3JIMYHBIMU METOJAMH  PELICHUS
paloOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3aJad,
colepkaimx mnapamerpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH TPUKIaJIHbBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJBIINX M HAUMEHBIIUX 3HAYEHUH (YHKIUU.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAeT B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppaIMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKECHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKU ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHMBOJBHBIMH (OpMamH, MPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. Anre0Opa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeTOoIMYeckass JUHUS «DyHKIUM U TpaduKu» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337aET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3aad U3 APYruX y4eOHBIX
MPEIMETOB U PEAbHON U3HU TECHO CBS3AHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIEIOBATh TOJYy4YCHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MIO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOU, Tpaduiyeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKJIAJAHBIX 3a/ad,
JIOCTYITHBIX 0O0YyYarolmuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, OMPEAeNATh HMX HauOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYMCIATH MUIOMAanun (Guryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 33/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOTO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (QOPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaroniuecs y3HatoT O BBIJAIOIINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€¢ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopaepxaTenbHO-MeToauYecKas JIMHUS «MHOXKECTBa U JIOTUKA) BKIIIOYAET B
ceOsi BJIEMEHTBHl TEOPUM MHOXKECTB M MAaTEMAaTHYEeCKOM JOTUKU. TeopeTuko-
MHOKECTBEHHBIE MIPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIHHON MAaTEMATHKU
W TpejararoT Haubojiee YHUBEPCATBHBIM S3BIK, OOBEIUHSIONMIMI BCE pa3feibl
MaTeMaTUKH W €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JUCHMIUIMHBL U WX TPWIOKEHHS B eauHoe 1enoe. [loatoMy BakHO JaTh
BO3MOXKHOCTh OOyYarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHUKHU W HMCIOJIb30BaTh €ro JIsl BBIPAXKCHHUS CBOUX MBICIICH.
JpyruM BaXHbBIM TIPU3HAKOM MaTEMaTHKH KaK HayKH CleAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
NpaBWJaM  MOCTPOEHHUSI  JI0KA3aTelbCTB.  3HAKOMCTBO  C  dBJEMEHTaMu
MaTeMaTUYECKOW JIOTMKH CHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaromuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHS Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIICHHS.

B yueOHOM Kypce «Anrebpa u Havalla MaTEMaTUYECKOTO aHaJ3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluid, HWCCIEIOBaHMS JTHX MOJIeJIed ¢ IIOMOIIBI0 ammapara aiareOpbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETAIlud IOJYyYEeHHBIX pe3yJIbTaToB. Takue
3a/IaHUs BIUIETEHBI B KAXK/IbIN U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs JJIsl PEIICHUs] MPUKIAIHbIX 3anad. [lpu
pellIeHUH  pealbHBIX  NPAKTHYECKUX  3a7ad  OOydYaroIuecs  pa3BUBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
HearenbHocTh O  (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Hauasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wusyuenme ydeOHOro Kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanmu3a» oTBoauTcsa 272 dvaca: B 10 kmacce — 136 vacoB (2 yaca B HEACHTIO
aynuTtopHo, 1 dac camoctositensHo), B 11 kimacce — 136 yacoB (2 yaca B HEJENIO
ayauTOpHO, 1 yaca camocTosTeNnbHO), B 12 knacce (1 yac B HEgenmo ayIuToOpHO, |
yaca CaMOCTOSITEIBHO) .



COAEPXKXAHUE OBYUYEHUSA
10, 11 KJIACC

Yucsia v BbIYMCJIEHUS

Paunonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobelt W MPOIEHTOB IS
pELIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIei 3HAHUHN U PeanbHOM )KU3HU.

JlelicTBuTenbHbIe 4ucia. PanuoHalbHBIE W UpPpAlMOHAIBHBIE YHCIA.
Apudmernueckue  onepanud € JCUCTBUTEIBHBIMH  YHCIaMd.  Moayib
JEUCTBUTEILHOTO YKCIa U ero cBoMcTBa. [IpnOnmkE€HHbIE BHIYKMCIICHUS, TPABUIIA
OKpPYTJIEHUS, PUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uenelM mnokaszarenemM. buaom Herortona. HMcnosb3zoBanue
NOAXOASIIENH (OPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpeCTaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palUMOHAIBHBIM II0KA3aTEJIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa norapupma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apKKOCHHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIMOHATIBHBIX YPAaBHEHUHN U
HEpaBEHCTB. MHOrouJIeHbl OT OJHOW nepemMeHHOH. JleleHne MHOroudsjieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHbI ¢ 1IeIbIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPIKAIIUX CTEIIEHU M KOPHHU.

WppauroHanbHbie ypaBHEHMUS. OcHOBHBIE METO/1bI pelieHust
UpparmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMEeTpUYECKUX YPaBHEHU .



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUIeHUs CHCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEeHCTB. lIprMeHeHHEe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKHU

Oynkuusa, crnocoOsl 3amanus GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6usacTh ompeneneHuss ¥ MHOKECTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIe 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-JMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa U rpaduK KOpHs n-0il CTENEHH KaK (yHKIHUHA 0OpaTHOM CTENEHH
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasnbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajmsa

ITocoenoBaTebHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUH. MOHOTOHHBIE U OTPaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BO3ZHMKHOBEHHUS MaTEMaTHMUECKOIO aHaJIM3a Kak aHanu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpruUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMETpUYECKON
MPOTrpeCCrr. JINHENHBIM U SKCIOHEHIMATBHBINA POCT. Uucio €. @opmya CI0KHBIX
npoueHTOoB. Mcnonb30BaHWE MPOTrpeccuy JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapakKTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMHU M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11, 12 KJIACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, anropurMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAIIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00J1acTed HAYKH U PEAIbHOM KU3HU, UHTEPIPETALIS
MOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuyeckue oOpa3bl ypaBHCHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM ITUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanbobIIero 1 HAMMEHbILIEro 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WuTerpain. ['eomeTpuyeckuil CMbICI HHTErpasia. BeluucieHre onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOIIA[eH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOILECCOB C MOMOLIBI0 U depeHIaTIbHbIX
YPaBHEHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO 0OIIECTBA, MPEICTABICHUE O MATEMAaTHIECKHIX
OCHOBaX (PYHKIIMOHMpPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEAYP
IpaXIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKaX, TEXHOJOrusXx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEILHOCTHIO YUEHOr0, OCO3HAHUE JINYHOTO
BKJIJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaMm  MPOodEeCCUOHAIBHOM  JICSITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBbBIBATH COOCTBEHHBIC JKHU3HEHHBIE TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTEeMAaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISl pa3BUTHUS IMBUIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMAaTUKU U MAaTEeMaTUYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOESKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN  MEXAy MOHATUSIMHU, (HOPMYIHPOBAThH
OTpeIeJICHHUs TIOHITUH, YCTaHABINBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKaIIy,
OCHOBAHUS JIJIs1 000OIIEHUS M CpaBHEHHUSI, KpUTESPUH IIPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOJIIOJACHUSAX W YTBEPXKICHMSIX, MpeajiaraTb KPpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTENbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbl€ U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBaTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, HUCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTHI MHPOpPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATH CYKAECHHUSI B COOTBETCTBUU C YCIIOBUSIMU U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTb IOSICHEHHs IO XOJIy PEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXKJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOIl TEMBbI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUK U OCOOCHHOCTEN ayIuTOPHUH.

PeryasiTuBHbIe yHUBEpPCAJbHbIE Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aJITOPUTM PEUICHHS 3a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BIAJE€Th HABBIKAMHM  TIO3HABATENbHON  pedJeKcuH KaKk  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3ysIbTaToOB AESITEIbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh IE€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTAT pad0Thl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMU KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAIA
B OOmUHA TPOAYKT TO KpUTEPUsM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy ob0yuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIINE
MPEIMETHBIC PE3yJIbTaThl IO OTACIbHBIM TeMaM pabouell TmporpamMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEUCTBUTEIILHOTO YHCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl DPEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



CBOOOZHO OMEpUPOBATh MOHSATHEM: CTEMEHb C IEeJbIM IOKa3aTeNeM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKA3aTENIEM;

cBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCJIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX ypaBHEHWI, NPUMEHSATh METOJ WHTEPBAJOB I PpPELIEHUs
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UEIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y m teopemy Buera nmis
penieHus 3a1ay;

CBOOO/IHO ONEpUpOBaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenuress 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUST CUCTEMbl JIMHEWHBIX YpaBHEHUU,
MOJICJINPOBATh PEAJIbHBIE CUTYallUH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIpPEAEIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSIMHU Il MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKEHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeIbHbIE U
Jorapu(pMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NIEPEXOJ0B HJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYJIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEpPUPOBATH IMOHATUEM: TPUTOHOMETPHUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allliapaTa ajareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, Trpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: O0JACTh OIpPENETICHUS U MHOXECTBO
3HaYeHUHN QPYHKUINHU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMHM, HauOOJblIEE W HaUMEHbLIEE 3HAYeHUE (YHKIMU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUMHU C HATypajlbHbIM U ILEJIbIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM IIOKa3aTeJIEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TpadUKU AJis pEUICHUs
YPaBHEHHUI;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJIEIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIICHUH 3a/lady U3 JPYrMX Y4eOHBIX MPEIMETOB M peanbHOU
KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJIHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIN POCT, (hOpMYyJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOIPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMHU: MTOCIEOBATEIbHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHHYEHHBIC IOCJIEIOBATEIILHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHPOBaTh MOHATHEM: (YHKIUS, HETNpepbiBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapat JijIsl ONUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOywyenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsa v BBIYUCTCHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HATYPAIBLHOE U LIEJI0€ YMCII0, MHOXKECTBA
HATypaJbHBIX U IIEJIIX YHCEeJI, UCTIOJIb30BaTh MPU3HAKHU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen I pelieHus 3aAad, NMPUMEHSTb alrOpUTM
EBknupa;

CBOOOIHO OMEpHUpOBaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3JIMYHBIX MTO3UITMOHHBIX CHCTEMaX CUUCIICHUS;

cBOOOIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOMN TJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIbHBIX TIEPEXOJIOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICIACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

pemarb palrOHAaJIbHbIE, UppaloHalIbHBIE, MOKa3aTEJbHBIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U MapaMeTphl;

MPUMEHSITH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHMUS, HEPABEHCTBA U HMX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUI K HEPABEHCTB Ha KOOPIMHATHOM
MJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKoOro aHajmsa:

WCIIOJI30BATh MPOU3BOIHYIO JIJISl KCCIIEOBAaHUs (YHKIIUA HA MOHOTOHHOCTh
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMU HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWJIY4IlEero pEUIeHUus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeeHuUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyIioi uiu rpadukoM;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (GUTYp M 0OBEMBI TEJl C MOMOIIIBIO HHTETpaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nveckoro xapakrepa, CpeJCTBaMi MaTEMaTHUYECKOTO aHAIH3A.



TEMATHYECKOE ITJNTAHUPOBAHHUE

10 KUIIACC
N KoaundecTBO yacoB aﬂeKTPOHHbIe
°
HaumeHoBaHue pa3iesioB U TeM (undposbie) JdomostHuTEIbHAS
n/n Bcero Kourpoubnbie IIpakTuyeckue
NMPOrpamMMbI oOpa3oBaTe/ibHble | HHpoOpMauus
padoThI padoThI
pecypcsbl
MHOX€ECTBO 1€HCTBUTEIIBHBIX
qricesl. MHOTO4JICHBI.
1 PaunonansHbie ypaBHEHHS U 24 1 CO 10
HepaBeHcTBA. CUCTEMBbl TMHEHHBIX
YpaBHEHUI
Oyukuuu U rpaduku. CreneHHas
5 yH rpad 12 1 CO 6
(GYHKIHUS C LIeTBIM MTOKa3aTeleM
Apudmernueckuii KOpeHb N-0i
3 creneHu. MppanuoHaabHbIe 15 1 CO6
ypaBHEHUs
[TokazarenbHas KIHS.
4 Pyu 10 1 CO 4
[Toka3zaTenbHble ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 | CO 2
JlorapupmMuueckne ypaBHEHHs
TpUroHOMEeTpUUECKUE BBIPAKEHUS
6 P P P 22 1 CO6
Y ypaBHEHUS
- IlocenoBaTeIbHOCTH H 10 1 uzy4yaercs B 11
Nporpeccuu KJjiacce
3 HenpepbiBHBbIE QyHKIHMH. 20 1 n3yyaercs B 11
IIpousBoanasn KJjacce
9 IToBTOpEeHue, 00001meHMeE, 4 n3yyaercs B 11
CHCTEeMAaTHU3aLMs 3HAHUI KJjiacce
9 [ToBTOpenue, 0600MIIEHNE, 1 )

cUCTEMaTH3aInsI 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
(+34)




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB u (uudposBbie) JdonmosiHUTEIBbHAS
Kourpoubnbie IIpakruyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBarteiibHbIe  UH(oOpManus
padoThI padoThI
pecypcsl

I'paduku TpUTOHOMETPUYECKHUX

1 ¢dbysakuii. TpuroHoMerpuueckue 14 1 CO6
HEpPaBEHCTBA
HppaunonansHsle,

2 MOKa3aTeIbHbIC U 24 1 CO 10
norapuMUYECKHe HEPABCHCTBA
Cucrembl paliuOHAJIbHBIX,
HUpPaLMOHATIBHBIX

3 bp 12 1 CO6
MOKa3aTeIbHBIX U
JoTapu(PMUYECKUX YpaBHEHUN
KoMmnnexcHbie unciia 10 1 CcO4

5 Harypanbhblie u 1ienpie gyucia 8 1 CO2
[TocnenoBarenbHOCTH U

6 10 1 M3 10 knacca CO 2
MPOrpeccuun
HenpepoiBHbIE KIIAH.

7 bep Py 20 1 N3 10 knacca CO 4
[IpousBoaHas

8 IToBTOpEeHME 4 1 13 10 knacca

3 Hccaenopanue GpyHKIUH € 2 1 n3yvaercsi B 12
NMOMOIIBIO MIPOU3BOIHOM kJjacce CO 6

usyuaercs B 12
9 IlepBooOGpa3Hasi U MHTErpaJl 12 1 y

kJjaacce CO 6



usyvaercsi B 12

10 3 16 1
aJa4yM C napaMmeTpamMu wiacce CO 10
1 IToBTOpEHUE, 00001IEHUE, 18 ’ usyvaercsi B 12
CHCTEeMaTHU3aMs 3HAHUI KJj1acce
OBIIEE KOJIMYECTBO YACOB I1O0 102(+68) 7 0
[MTPOI'PAMME
12 KJIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie) JlomosHuTeAbHAS
Ne n/m Kourpoubnbie IIpakTuyeckue
NPOrpamMMmbl Bcero o0pa3oBatebHble  HMHpOPMALUS
padoThI padoThI
pecypcsl
2 HccnenoBanue qoyHKum:I c 2 | CO 10
MOMOIIbIO TPOU3BOJHON
9 [TepBooOpazHas 1 UHTETpa 12 1 CO6
10 3amauM ¢ mapaMeTpamu 16 1 CO 10
1 [ToBTOpeHue, O606HI€HI§G, 18 ) CO 8
CUCTEeMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 63 5 0

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHO)€eCTBO, OIepaly HaJl
MHOECTBAMHU U UX CBOICTBA
Juarpammsbl Diinepa-Benna

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

DJIeKTPOHHbIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypchl

N3YYAETCA
CaMOCTOATEIbHO

Jluaepammuol Diinepa-Benna

[IpumeneHnue TeOpeTHKO-
MHO>KECTBEHHOTO armapara Jyis
pelieHus 3aaad

ParrionasbpHbIe YnCIa.
OOBIKHOBEHHBIC U JICCATHYHBIC
IpoOu, MIPOIIEHTHI, OECKOHEYHBIC
MepHOANYECcKHe qpoou

Payuonanvuvle yucna.
ObvikHosenHble U 0eCAMUYHbLE
0pobu, npoyenmsl, OeCKOHeyHbvle
nepuoouyeckue opoou CO

[Ipumenenue qpobeii 1 TpPOLEHTOB
JUIS pellieHus] MPUKIIaJHBIX 3a7a4

Ipumenernue opobetl u npoyeHmos
07151 peuteHus npukiaonvix 3aoay CO




JleicTBUTEIbHBIC YHCIIA.
PannonansHbie ¥ MppanmoHaIbHbIC
qucia

Apugpmemuueckue onepayuu ¢
oevcmeumenvroimu yucaiamu CO

10

Moaynb JEMCTBUTENBHOTO YUCIIA U
€ro CBOMCTBA

11

12

13

14

Ipubnusicénnvie gvluucienus,
npasuia oOKpyaieHus, NPUKUOKa u

OYeHKa pe3ylbmama 6bl4UcieHUll
co

OCHOBHBIE METO/IbI PELIECHHUS LIEIIbIX
U APOOHO-PAIMOHATTEHBIX
YpPaBHEHUI U HEPABEHCTB

OcnosHble MemoOobl peulenus Yeasix
U OPOOHO-PAYUOHATLHBIX YPABHEHUT
u nepasencme CO

OcHognble Memoobl peuienus Yeublx
U OPOOHO-PAYUOHATLHBIX YPABHEHUL
u nepasencme CO

15

MHoTro4JIeHBI OT OJTHOM
IepeMEHHON. JleeHne MHOTOWIeHa
Ha MHOTOWIEH C OCTaTKOM. Teopema
bezy

16

Mnuozounenwi ¢ yenvimu

koaghpuyuenmamu. Teopema Buema
co




17

18

Pemenne cucrem TUHEHHBIX
YpaBHEHUU

Pewenue cucmem nunetinvix
ypasnernuti CO

19

Matpuiia cucTeMbl JINHEHHBIX
ypaBHeHU. Onpeaenurenb
MaTpHULIbI 2X2, €r0 FreOMETPUUECKUI
CMBICJI ¥ CBOICTBA; BEIUMCIIEHUE €TI0
3HAa4YeHUs

20

Onpedenumens mampuyvi 2 %2, e2o
2eoMempudecKull CMolCl U
CBOIICMBA; BbIUUCTEHUE €20
snauenusi CO

21

22

23

24

[Ipumenenue onpenenuTens s
pelICHUsA CUCTCMbI JIMHENHBIX
YpaBHEHUU

Pemenune nmpukiaausix 3amau ¢
IIOMOIIIBIO CUCTEMBI JIMHEUHEIX
YpaBHEHUU

Pewenue npuxnaomnwvix 3adau c
NOMOWbIO CUCEMbL TUHETIHBIX
ypasnenuii CO

KonTtpoabHas padora:
"PanMoHa/IbHbIC YPABHECHHUA U
HepaBeHcTBa. CuCTEMBbI
JINHEHHBbIX ypaBHeHHil"




25

26

27

®ynKnus, criocoOb! 3a1aHus
¢ynkuuu. Bzaumao oopaTHbie
¢ynkunu. Kommosunus ¢GyHKuui

I'pagux pynkyuu. Snemenmapnole
npeobpazosanus cpagurxos QyHkyui
co

Obaacmwb onpedenenus u
MHOICECmMB0 3HAYEHUL OYHKYUU.
Hynu ¢pynkyuu. Ilpomesicymru 3uax
nocmosancmea CO

28

Yémnvie u neuémuvie hyHKyuU.
Ilepuoouueckue ynxyuu.
IIpomesicymku MoHomoHHOCIU

dyuxkyuu CO

29

MakcuMyMbl 1 MUHUMYMbI
¢yukuu. Hanboneiiee u
HauMeHbllIee 3HaueHUe (PYHKIIMU Ha
IIPOMEXKYTKE

30

31

32

Jlunevnas, keadpamuynas u
OpobHo-nunetinasn ynkyuu CO

DneMeHTapHOe UCCIIEJOBAaHNE U
MOCTPOEHHE IPaUKOB ITHX
byHKIMIA

OnemenmapHoe uccnedosanue u

noCmpoeHue epaguros smux
¢ynxyuu CO

33

CTeleHs ¢ IeIbIM ITI0Ka3aTEIEM.
bunom HeroTona




34

35

36

Cmenens ¢ yenvim nokazamenem.
Bburnom Hoeromona CO

CrenenHast GyHKIHS C
HaTypaJbHBIM H IIEJIBIM
nokasareiieM. E€ cBolicTBa u
rpaduk

KounrpoJabnas pabora:
"Crenennas pynkuus. Eé
cBoiicTBa M rpaguk"

37

Apudmernuecknii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBa

38

39

40

Apugpmemuueckuii Kopens
HamypanvHol cmenenu u e2o
ceoticmea CO

ITpeoOpa3oBaHus YUCIOBBIX
BBIpQ)XEHUI, CoJIepKaIUX CTETIEHN
Y KOpHH

IIpeobpaszosanus yucio8vix
BbIPANCEHUL, COOEPACAUUX CIMENeHU
u kopuu CO

41

IIpeobpaszosanus 4ucnovix
BbIPANCEHULL, COOEPIHCAUJUX CTHENEeHU
u koprnu CO

42

HppaunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/BI PELICHUS
MPPALMOHAIIBHBIX YPABHEHUN




43

44

45

WppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLICHUS
UppalMOHAIIbHBIX YpaBHEHUI

HUppayuonanvhule ypasneHus.
OcHogHble Memoovl peuletisl
uppayuonanvhsix ypasuerui CO

PaBHOCUIBbHEIC nepexoanl B

peLeHUH UppalMOHATIbHBIX
ypaBHEHUH

46

PaBHOCHIBHEIE Nepexoabl B
PEIICHUN UPPALMOHAJIbHBIX
YpaBHEHUU

47

48

Pasnocunvnvie nepexoowv 6 pewenuu
uppayuonanvHulx ypasueruti CO
Pasnocunvuvie nepexoovt 6 pewienuu
uppayuonanvHulx ypaeuenuu CO

49

CaoiicTBa 1 rpaguK KOpHsI n-oi
CTENEHU KaK QyHKIIMHU 00paTHOU
CTETIEHH C HAaTYPaJIbHBIM
IIOKa3aTeneM

50

CaoiicTBa 1 rpaguK KOpHsI n-oi
CTENEHU KaK QYHKIIMHU 0OpaTHOU
CTETEHU C HAaTYpaJIbHBIM
IIOKa3aTeseM

51

KonTtpouabHnas padora: "CpoiicTBa
U rpauK KOpPHSI N-0¥ CTENEeHH.
HppauuonajbHbie ypaBHeHus"




CreneHs ¢ paurHOHaJIbHBIM

52 [I0Ka3aTeJIeM U €€ CBOMCTBA

53 Cmenens ¢ payuonanbHbim
noxazamenem u eé ceoiicmea CO

54 Cmenenw ¢ payuonanvHbim
nokaszamenem u eé ceoticmea CO

55 IToka3zarenbHast QyHKIMS, €€
CBOWCTBA U TpaduK

56 Hcnons3oBanue rpaduka GyHKINN
JUIsl pEeLIeHUs] ypaBHEHU N

57 Hcnonvzosanue epagpuxa ¢ynxyuu
onst peuwienus ypaeuenuti CO
IToka3aTenbHble ypaBHEHUS.

58 OCHOBHBIE METO/IbI PELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
[Toka3zaTenbHblE YpaBHEHUS.

59 OCHOBHBIE METOABI PELLIEHUS
MoKa3aTeIbHbIX YpaBHEHUN
Ilokaszamenvrvle ypagHeHus.

60 OcnosHble MemoOobl peulenus
nokazamenvruix ypasrenui CO
KonTtpoabHnas padora:

61 "Iloka3areabHasi pyHKUMS.
IHoka3aTenbHbIe ypaBHeHUus '

62 Jlorapudm uucna. CoiicTBa
nmorapupma

63 Jlorapudm uucna. ColicTBa

norapudpma




Jlocapugpm yucna. Ceoticmea

64 noeapugpma CO

65 JlecATUYHBIE U HATYypaJIbHbIC
Jorapudmbl

66 JlecATUYHBIE U HATYypAJIbHBIC
norapupmbl

67 [IpeobOpazoBaHue BhIpaXKEHUH,
COoZIep KAIHX JIOTapU(MBI

68 IIpeoOpa3oBaHue BbIpAKEHUIH,
COJIepKaLIHX JIOTapU(MBI

69 IIpeobpazosanue svipasicenul,
cooepoicawux nozapugpmor CO

70 Jlorapudmuueckas GyHkuus, e€
CBOMWCTBA U rpauK

71 Jlorapudmuueckas GyHkuus, eé
CBOHCTBaA U TrpauK

7 Hcnonb3oBanue rpaduka GpyHKIUN
JUIsl pEeLIEHUs] YpaBHEHUN

73 Hcnonbs3oBanue Fpa(I)PIKfl byHKIIIN
JUIsl peLIeHns] ypaBHEHU I
Jlorapudmudeckue ypaBHEHHS.

74 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX YpaBHEHUN
Jlorapudmuueckre ypaBHEHUS.

75 OcCHOBHBIE METOBI PELICHUS

Jorapu(pMUUECKUX ypaBHEHUI




76

77

78

Jlorapudmuueckue ypaBHEHHS.
OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX ypaBHEHUI

PaBHOCHIIBHBIE TIEpEXObI B
pelIeHnu JorapuGMUIECKuX
ypaBHEHUU

PaBHOCUIBbHEIC nepexoanl B

pelLeHNH JorapupMHUUECKUX
ypaBHEHUH

79

KonrtpoabHnas padora:
"Jlorapupmuueckasi pyHkums.
Jlorapudgmmnueckune ypapHenus"

80

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIOBOTO apryMeHTa

CI/IHyc, KOCHUHYC, TAHI'CHC U
KOTAHI'CHC YHUCJIOBOT'O apryMCEHTa

82

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIIOBOTO apryMeHTa

83

84

85

ApKcuHycC, apKKOCUHYC U
apKTaHT'€HC YUCIIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTBb,
OIIpeIEIIEHUE TPUTOHOMETPHUUECKHUX
(GYHKIMN YHUCIOBOTO apryMeHTa

Tpuconomempuyeckas
OKPYHCHOCMb, Onpedeienue
MPUSOHOMEMPULECKUX PYHKYULL
uucnogoeo apeymenma CO




OcCHOBHEBIE TPUTOHOMETPHUYCCKUEC

86
bopmyIbl

87 OCHOBHbIE TPUTOHOMETPUYECKHE
hopmyIbI

38 OcHognbie mpueconomempuyecKue
dopmyner CO

89 OcHogHble mpuecoHomempuyecKue
dopmyner CO

90 [IpeobpazoBanue
TPUTOHOMETPHUYECKHUX BBIPAKECHUN

o1 [TpeoOpazoBanue
TPUTOHOMETPHYECKUX BBIPAKEHHI

9 [IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAKECHUN
IIpeobpazosanue

93 MPULOHOMEMPUUECKUX BbIPANHCEHUU
co

94 Perrenne TpUroHOMETpUYECKUX
YpaBHEHUU

95 Perienue TpUroHOMETpHUUECKUX
YpaBHEHUU

96 Perienue TpUroHOMETpHUUECKUX
ypaBHEHUH

97 Perrenne TpuroHOMETpHUYECKUX
YpaBHEHU

08 Perienue TpUroHOMETPHUECKUX

YpaBHEHUU




Pewenue mpucoHomMempu4ecKux

9 ypasuenuti CO ! !
100 Pewenue 731pu20H0MempuquKux J 1
ypasnernuti CO
KonTtpoabHnas padora:
"Tpuronomerpuveckue
101 BbIPAKEHHUS U 1 1
TPUTOHOMETPUYECKHUE
ypaBHeHus"
102 [ToBTOpeHue, 06001IEHNE, |
CUCTEMaTU3alus 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102 10 34

[TPOT'PAMME




11 KJIACC

KoauuecTBO 4acoB

Ne N3YYAETCHA
o Tema ypoxka Beero Konrpoabubie  IIpakTudeckue CAMOCTOSITEALHO
padoThI padoThI

1 Tpuronomerpuyeckue GyHKIUHU, UX CBOICTBA U 1
rpaduku

5 Tpuronomerpuveckue GyHKINHU, UX CBOHCTBA U |
rpaduxu

3 Tpuconomempuueckue QyHKYuU, ux ceoucmea u ] 1
epaghuxu

4 Tpuconomempuueckue QyHKYuU, ux ceolucmea u ] 1
epaghuxu

P Tpueonomempuueckue GyHKyuu, ux c6otcmea u ] 1
epaghuxu

6 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH € 1
IIOMOILIBK0 TPUTOHOMETPUYECKON OKPYKHOCTH

; OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH € 1
IIOMOILBK0 TPUTOHOMETPUYECKON OKPYKHOCTH

g Ombop rkopreil mpuecoHomempu4ecKux ypagHeHutl ¢ ; 1
NOMOWBIO MPULOHOMEMPUHECKOU OKPYIHCHOCU

9 Ombop Kopuel mpuecoHoMempu4ecKux ypagHeHutl ¢ J 1
NOMOUBIO MPULOHOMEMPULECKOU OKPYIHCHOCMU

10 Pemenne TpuroHoMeTprUYECKUX HEPABEHCTB 1

11 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

12 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

13 Pewenue mpuconomempuueckux nepasencme 1 1




KonTpoabHnas padora: "I'paduku

14 TPUTOHOMETPHYECKUX (PYHKIUM.
Tpuronomerpuyeckue HepaBeHcTBa'"

15 OcHOBHBIE METOBI PELICHUS TOKA3aTEIbHBIX
HEPaBEHCTB

16 OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHBIX
HEPaBEHCTB

17 OcHognbie Memoovl peuteHusi NOKA3ameabHblX
Hepagencme

18 OcHogHble Memoovl peuleHusi NOKA3ameabHblX
Hepagencmae

19 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(PMUIECKUX
HEPaBEHCTB

20 OcHOBHBIE METOBI PELICHUS JIOTapUPMUIECKIX
HEPaBEHCTB

21 OcHogHble Memoovl peuleHus: 102apUuPMuyecKux
Hepagencmae

2> OcHosHbie MemoObl peuteHUs 102apUPMUecKux
Hepagencme

’3 OCHOBHBIE METO/IbI PELICHHS UPPALITOHAIBHBIX
HEPaBEHCTB

" OCHOBHbBIE METO/IbI PEILICHHUS] UPPALTUIOHATBHBIX
HEPaBEHCTB

25 OcHogHble Memoovl peuleHusi UppayuoOHAIbHbBIX
Hepagencme

%6 OchosHble MemoOobl peuletus UppayuoHaIbHbIX

HepaeeHcme




I'padmueckue MeToabl peleHus: UppaloHaIbHBIX

27 3
YpaBHEHU

)8 I'padmueckue MeToAbl peleHus] UppalMOHAIbHbBIX
yYpaBHEHUU

29 I'paduueckue METOIbI PEHICHUS TOKA3aTEIbHbBIX
YpaBHEHUU

30 I'padmyeckue MeToAbl peleHus MoKa3aTeIbHbIX
HEPaBEHCTB

31 I'padmueckue MeToabl penieHus JorapuhMuIecKux
ypaBHEHUH

2 I'paguueckue memooul pewienus n102apumuyeckux
Hepagencme

33 I'papuueckue memoowl pewienus nroeapup muueckux
Hepagencma

by I'paghuueckue memoowvl pewenuss nokazamenbhvix u
Jlo2apugmuueckux ypasHeHul

35 I'paghuueckue memoovl peuienus nokazamenbHuIx U
Jlo2apugmuueckux ypasHeHuu

36 I'paduueckue MeToIbl pelIeHNs oKa3aTeabHbIX U
Jorapu(pMHUUECKUX HEPABEHCTB

37 I'padrueckue MeToabl peleHus MoKa3aTeIbHbIX U
Jorapu(pMHUUECKUX HEPABEHCTB
KourpoJsbHas padora: "UppauunonajibHele,

38 nokasarejibHble U Jiorapugmuyeckue
HepaBeHcTBa'

39 Cucrema ¥ COBOKYITHOCTh YpaBHEHUIA.

PaBHOCHIBHBIE CHCTEMEI K CHUCTEMBI-CICACTBUA




40

41

Cucmema u cOBOKYNHOCMb YPAGHEHUIL.
Pasnocunvnvie cucmemul u cucmemul-cnedcmeus

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

42

43

44

OchosHble MemoObl peulenus cucmem u
COBOKYNHOCMEU UPPAYUOHATLHBIX YPAGHEHULL

OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHECHUI

Ocrosnvle Memoovl pewerHusl cucmem u
0060Kynﬂocmeﬁ noKaszamejibHblX ypaBHeHmZ

45

46

47

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX YpaBHEHHHA

OcHogHble Memoovl peuleHus: cucmem u
COBOKYNHOCMEU 102apUphMU4ecKux ypasHeHuil

[IpuMeHeHne CUCTEM K PEIIeHHI0 MaTeMaTHYECKIX
3a/1a4 U 3a]1a4 U3 pa3IUYHbIX 00JacTeil HayKu U
peabHOM JKU3HH, HHTEPIIPETALINS MTOJTYyIeHHBIX
pe3yIabTaTOB

48

IIpumenenue cucmem K peutenuio
MamemMamuyeckux 3a0ay u 3a0a4 u3 pasiuiHvlx
obaacmeti HaAYKU U PeaibHOU HCUSHU,
unmepnpemayus NOJIY4eHHbIX pe3yIbmamos

49

[IpuMeHeHne HEpAaBEHCTB K PEIICHUIO
MaTeMaTHYECKUX 33/1a4 U 33]1a4 U3 Pa3IuIHbIX
o0acTeil HayKH U pealbHOM KU3HH,
UHTEpIIPETALMs NOJIyYEHHBIX PE3YJIBTATOB

50

Konumponwvnas paboma: "Cucmemot
PAUUOHATbHBIX, UPPAUUOHATILHBIX




HOKA3AMenabHbIX U 102aPUPMULECKUX
ypasnenuii" oucmanyuoHHo

KommiekcHbie uncna. Anredpanyeckas u

51 TpUrOHOMETpHUUecKasi (pOPMBI 3aucu 1
KOMIIJIEKCHOT'O YHUCIIa
Komnnexcnvie uucna. Aneebpauveckas u

52 MpUSOHOMempuyeckas hopmul 3anucu 1
KOMNJIEKCHO20 Yucia

53 Apudmernaeckue onepaniy ¢ KOMIICKCHBIMH 1
quclIaMu

54 Apugpmemuueckue onepayuu ¢ KOMNIEKCHLIMU ]
yycnamu

55 N300paskeHre KOMIUIEKCHBIX YMCel Ha 1
KOOPJAMHATHOM IUIOCKOCTH

56 H3zo00pasicenue komMniekcHvix yucen Ha ;
KOOPOUHAMHOU NIOCKOCMU

57 ®opmyna Myaspa. Kopau n-oii ctenenu us 1
KOMIIJIEKCHOTO YHUCIIa

g @opmyna Myaspa. Kopuu n-oti cmenenu u3 ;
KOMNJIEKCHO20 Yucia

59 [IpumeHeHne KOMIUIEKCHBIX YHCEN [T peIIeHUs |
(U3MYECKUX U TEOMETPUUYECKUX 3a7a4

60 KonTtpoabnas padora: "KommiekcHsie yucaa" 1

61 HatypanbHble u 1ienble uncna 1

62 [IpuMmeHeHne MPU3HAKOB AETMMOCTH LIENIBIX YU CET 1

63 IIpumenenue npu3Haxkoe 0enuMOCmu Yeavix Yuce 1

64 [IpumeHeHrne MPU3HAKOB AETUMOCTHU LENBIX YUCEIL: |

HOJT u HOK




HpuMeHeHue NpU3HaKkoe oenumocmu yenvlx yucen.

6> HO/[u HOK

66 [IpuMeHeHNnEe MPU3HAKOB AEIUMOCTH LENBIX YUCEIL:
OCTaTKH 10 MOZYJIIO
[IpumeHeHne MPU3HAKOB AEITUMOCTHU LENbIX YUCEIL:

67 anroput™ EBKiuaa 1uis peleHus 3a1a4 B LEJIbIX
quciax

68 KonTtpouabnas padora: "Teopust nesanix yucesa'
ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUS

69 IIOCJIeI0BAaTEIbHOCTEN. MeTo MaTeMaTH4eCKON
MHIYKIWH
MOHOTOHHBIE U OTPaHUYEHHBIE

70 nociefoBareabHoCTU. Mcropust ananusa
0ECKOHEUHO MaJIbIX

1 Apudmernaeckas nporpeccus I'eomerpuueckas
nporpeccus

72 T'eomempuueckas npocpeccus

73 beckoHeuHo yObIBaromiasi reoMeTpruiecKast
nporpeccust

- Cymma OeckoHEYHO yOBIBaroOIIel reoMeTpUIECKOi
MIPOrpeccuu

25 JIMHENHBIN ¥ DKCIOHEHIMAIIBHBIN pocT. HYuco e.
dopmyIa CI0KHBIX TPOLEHTOB

76 Jlunetinwiit u 3xcnonenyuanvusid pocm. Hucno e.
Dopmyna cloHCHbIX NPOYEHMOE

77 Hcnonp30BaHne Nporpeccuu A peleHus

peasIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa




KonTpoabHnas padora: "IlociienoBaTeJlbHOCTH U

78 " 1
Nporpeccuu

79 HenpepsiBHbIC (DYHKITMU ¥ UX CBOMCTBA 1

80 Touka pa3pbiBa. ACUMITOTHI rpaduKoB HyHKIUN 1

81 CaoiicTBa GyHKIIUN HETIPEPHIBHBIX HA OTPE3KE 1

82 Cesoticmsa ¢hyHKYuUll HENPEPLIBHBIX HA OMpe3Ke 1

83 MeTto MHTEpPBAJIOB ISl PEIICHUS HEPABCHCTB 1

84 Meroa MHTEPBAJIOB VISl PELICHUS HEPABEHCTB 1

85 Memoo unmepsanos ons peuieHus HepaseHCcme 1

86 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH J1J1s |
pelieHus 3a1aq

g7 IIpumenenue ceoticme Henpepvl8HbIX QYHKYULL 01 ;
peutenus 3a0ay

88 [lepBas u BTOpasi NpOU3BOAHBIE PYHKIIMH 1

29 OnpeneneHHVe, T€OMETPUUYECKHUI CMBICT |
MIPOU3BOTHOM

90 Onpenenenue, GU3NUECKUI CMBICT TPOU3BOAHOMN 1

91 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1

92 VYpaBHeHHEe KacaTelbHON K TpaduKy QyHKIMU 1

93 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1

94 [Tpon3BoiHbIE NIEMEHTAPHBIX (HYHKLINH 1

95 [Ipon3BoHas CyMMBI, IPOU3BEACHMSI, YACTHOTO U ]
KOMIO3ULIUH (PYHKITHI

9 [Ipou3BoHast CyMMBbI, TPOU3BEACHHUSI, YACTHOTO U 1
KOMITO3UIIUHU (YHKITHIA

97 IIpoussoonas cymmsi, npousgedeHus, 4acmHo2o u ]

KOMRO3UYUU QYHKYUL




98 Kourpoabsnas padora: "[IpousBoanas" 1 1
99 [ToBTOpEeHue, 00001ICHNE, CHCTEMATH3AIMS 3HAHU: 1
"VpaBuenus"
10 [ToBTOpEeHue, 00001ICHNE, CHCTEMATH3AIMS 3HAHU: )
"q)y}IKHI/II/I"
101 Hrorosas koHTpoiasHas padora CO 1 1
102 [ToBTOpenue u 06o0IIEHNE 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 34
12 knacc
e Beero KoHTpoabHbI IIpakTuyecku N3YYAETCA
0 /;1 Tema ypoka € padoThI € padoThI CaMOCTOSITEIbHO
1 [TpumeHeHne TPON3BOIHON K HCCIIECTOBAHUIO 1
GyHKIHH HAa MOHOTOHHOCTD M OKCTPEMYMBI
) [TpumeHeHne TPON3BOIHON K HCCIIECTOBAHUIO 1
(bYHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
3 [TpumeHeHne TPON3BOIHON K HCCIIECTOBAHUIO 1
(bYHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
4 IIpumenenue npouz800HoIL K UCCIE008AHUIO PYHKYUL ] 1
Ha MOHOMOHHOCb U IKCIMPEMYMbl
5 Ipumenenue npouz800HOIL K UCCIE008AHUIO PYHKYULL ] 1
Ha MOHOMOHHOCHb U IKCMPEMYMbl
6 IIpumenenue npouz800HOI K UCCIE008AHUIO PYHKYULL ] 1

HA MOHONMOHKHOCHb U IKCMPEM)YMbl




HaXO)KI[GHI/Ie HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

/ 3HAa4YeHHUs HeNPEepbIBHON (PYHKIMK HA OTpe3Ke !

3 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 1
3HAa4YeHUs HeNPEepbIBHON (PYHKIMK HA OTpe3Ke

9 Haxoorcoenue naubonvuieco u HaumeHbvuLe2o ]
3HAYEHUs. HenPepbIBHOU PYHKYUU HA OMpe3Ke

10 Haxoorcoenue naubonvuieco u HaumeHbuLe2o ]
3HAYEHUs. HenPepbIBHOU PYHKYUU HA OMpe3Ke

11 Haxoorcoenue naubonvuieco u HaumeHbvuLe2o ]
3HAYEHUs. HenPepbIBHOU PYHKYUU HA OMpe3Ke

12 Haxoocoenue naubonvuieco u naumenvue2o ]
3HAYEHUs. HenPepbIBHOU PYHKYUU HA OMpe3Ke

13 [IpuMeHeHre TPOU3BOIHON /JIS1 HAXOXKICHUS 1
HAWIYYIIEro peleHus B NPUKIIaJHBIX 3a7a4ax

14 [IpuMeHeHre TPOU3BOIHOMN /IS HAXOXKICHUS 1
HAWIYYIIEro peleHus B IPUKIIaJHbIX 3a7a4ax
[TpumMeHeHMre TPOU3BOIHOMN JIS OIIPEeICHHS

15 CKOPOCTH U YCKOPEHHS Tpoliecca, 3aJaHHOTO 1
¢dbopmynoit uiu rpadukom
[IpumeneHne npou3BOTHOMN ISl OIIPEACIICHUS

16 CKOPOCTH U YCKOPEHHS IIPOLIECCa, 3aJaHHOIO 1
dhopmymnoit uiu rpagukom

17 Kommnosurnus dbyHkimit 1

18 Komnoszuyus ¢hynxyuti 1

19 Komnosuyus ¢pynkyuii 1

20 FeOMeTpI/IquISHe 00pa3bl ypaBHEHUH Ha 1
KOOPJMHATHON TJIOCKOCTH

57 T'eomempuueckue obpasvl ypagneHui Ha ]
KOOPOUHAMHOU NIOCKOCTU

2 KonTtpouabnas padora: "Hcciaenosanne GyHKuui 1
¢ MOMOIIbI0 NPOU3BOIHOM"

3 Ilepsoobpasnas, ocHogHoe c80UcmEo ]

nepeoodpaAsHbIX




[IepBooOpasubie aneMeHTapHbIX QyHKIMA. [IpaBuna

24 1
HAXO0XJICHUS NEPBOOOPA3HBIX

25 Ilepsoobpasnule snemenmaphuix ghynxyuil. Ilpasuna ]
HAX0MCOeHUsI Nep8O0OPA3HBIX

26 NHuterpai. ' eoMeTpu4eCcKuii CMBICI MHTETpaIa 1

7 Brruncnenue onpenenéHHOro HHTerpaia mno 1
dbopmyne Hetotona-Jleiioania

28 Buviuucnenue onpedenénnozo unmezpana no gpopmyne ]
Hvromona-Jleiibnuya

29 [IpumeHneHne nHTErpana 1Jig HaXOXKACHUS MJIoIaaen 1
TUTOCKUX (DUTYp

30 Ilpumenenue unmezpana 0151 HAX0HCOEHUSL OOBEMOB ]
2e0MempudecKux mej

31 [Tpumeps! pemmennii qudepeHaaTbHbIX YpaBHEHHN

32 [Tpumeps! pemienuii aquddepeHnnaIbHbIX YpaBHEHHH
Mamemamuueckoe mooenuposaniue peanrbHblx

33 npoyeccos ¢ NOMowbio OUphepeHyuaIbHbIX 1
VpasHeHUl

34 Konmpom;'i:m;l paooma: "Ilepeoobpaznan u 7
unmezpan

35 PanmonanbHbIe ypaBHEHHS ¢ TapaMeTpaMu 1

36 Payuonanvuvie nepasencmesa ¢ napamempamu 1

37 Payuonanvueie cucmemwr ¢ napamempamu CO 1

38 WppanmonansHble ypaBHEHUS, HEPABEHCTBA C 1
napamMeTpamu

39 Uppayuonanvrvie cucmemol ¢ napamempamu CO 1

40 [Toka3zaTtenbHBIEC YpaBHEHUS, HEPABEHCTBA C )
napameTpamu

41 Ilokazamenvnvie cucmemul ¢ napamempamu CO 1

42 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C 1
napamMeTpamu

43 Jloeapupmuueckue cucmemot ¢ napamempamu CO 1

44 TpuroHnomeTpruyeckue ypaBHEHHs ¢ TapaMeTpamMmu 1




TpuZOHOMempuquKue HepaeeHcmeda ¢

» napamempamu CO

46 Tpuconomempuyeckue cucmemvl ¢ napamempamu
co
Ilocmpoenue u uccnedoeanue mamemamudeckux

47 Mooeell peanbHblX CUMyayuti ¢ NOMOWbIO
ypaeuenuii ¢ napamempamu CO
Ilocmpoenue u uccnedosanue mamemamuiecKux

48 Mooeinell peanbHblX CUmyayuti ¢ NOMOWbIO CUCTEM
ypaeuenuii ¢ napamempamu CO
[TocTpoenue u uccieqoBaHne MaTEMaTUYECKUX

49 MoJieJIel pealiIbHbIX CUTYalUui ¢ TOMOILBIO CUCTEM
YPaBHEHUH C ITapaMeTpamu

50 KounrpoJabnas patdora: "3agaum ¢ napamerpamu''
CO

51 [ToBTOpenue, 0600MIeHNE, CUCTEMATH3AIMS 3HAHUI:
"YpaBuenus"

55 Hoem(zpenue, 06006wenue, cucmemamusayus
snanuu: "Ypaenenusn"

53 [ToBTOpEeHME, 00001IEHNE, CCTEMaTH3alus 3HAHU !
"YpaBHenust. CucTeMbl ypaBHEHUN"

54 [ToBTOpEeHMEe, 00001IeHNE, CCTEMaTH3alUsl 3HAHU !
"HepaBencrsa"

55 Hoemqpenue, 0600wenue, cucmemamusayus
snanui: "Hepasencmea"

56 Hoemqpenue, 0606wenue, cucmemamuayusl
snanui: "Hepasencmea"

57 [ToBTOpEeHue, 06001IeHNE, cCTeMaTH3alus 3HAHUH:
"[Ipon3BojHas u €€ npuMeHeHue"

58 Hoemczpenue, 0bobwenue, cucmemamusayus
snanui: "llpouszsoonas u eé npumenenue"

59 Iloemopenue, 0606wenue, cucmemamusayus

snanui: "llpouszsoonas u eé npumenenue"




IToBTOpenue, 06001IIeHNE, CHCTEMAaTH3alMs 3HAaHU:

60 1
"UnTerpan u ero npuMeHeHue"

21 [ToBTOpeHmEe, 06001IeHNE, CUCTEMAaTH3aI1s 3HAHU: 1
"®yHkuun"

62 Ilosmopenue, 060Owenue, cucmemamu3ayusi ] 1
sHanuti. "@ynxyuu"”

63 Ilosmopenue, 060bwenue, cucmemamu3ayusi ] 1
sHanuti. "@ynxyuu"”

34 HTorosasi KOHTpOJIbHAS paboTa 1

65 HroroBas koHTposibHAs paboTa 1

66 IToBTOpeHue, 06001IeHNe, cUcTeMaTH3allus 3HAHUN 1

67 IToBTOpeHME, 0600IIIEHNE, CHCTEMAaTH3allMsl 3SHAHUN 1

68 Ilosmopenue, 0606wWenue, cucmemamuzayus 3HAHUL 1 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MpOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHETro oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTh MOHATHSAMM: pPALMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAs JPOOb, IPOLIEHTHI

1.2

1.3

BeimonHATe  apudMeTHUecKkue Omepanud ¢ PalUOHAIBHBIMH |
JIEHCTBUTEIILHBIMU YU CIIAMU

BbimonHATe  npuOMMOKEHHBIE  BBIYMCICHMS, HUCIOJNb3YS  IpaBUIIa
OKpYIJICHUS, IeJaTh IPUKUIKY U OLIEHKY PE3YJIbTaTa BEIUYMCICHUN

1.4

OnepupoBaTh MOHATUSAMU: CTENEHb C LEJIbIM IIOKa3aTeJIeM, CTaHIapTHAs
¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpajlbHOW CTENEHU;
UCIMOJIb30BaTh MOAXOAILYIO (GOPMY 3amMch ACHCTBUTEIbHBIX YUCENT IS
peLICHUs IPAKTUYECKUX 3a]1a4 U IPEICTaBICHUs JaHHbIX

1.5

OnepupoBaTh MOHATHSIMM: CUHYC, KOCUHYC U TAHI'€HC IPOU3BOJIHHOTO
yIia; MCIOJIb30BaTh 3allUCh IIPOM3BOJIBHOIO YIia 4Yepe3 OOpaTHbIC
TPUTOHOMETpHUYECKHE (PYHKIUU

2.1

YpaBHEHHUS U HEPABEHCTBA

OnepupoBaTh NOHATUSMU: TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO, LIETIOE,
palMOHAIIBHOE, ppanoHaIbHOE YpaBHEHHUE, HEPAaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

22

BoemonHsATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUM H
penarb TPUrOHOMETPUYECKHUE YPABHEHUS

2.3

24

BeinonsATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATBHBIX
BBIDAKEHMM M pellaTb OCHOBHBIC THUIIBI LEJbIX, PAllMOHAIBHBIX H
HMPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTL YpaBHCHUA U HEPABCHCTBA JIsI PCHICHUA MATCMATHUYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh peanbHBIE CHUTyallUM Ha S3BIKE aireOphbl, COCTaBIATH
BBIPAXXEHUS], YPABHEHUS, HEPABEHCTBA 10 YCJIOBHUIO 3aJa4M, UCCIIEN0BATh
MOCTPOCHHBIE MOJIEIU C HCIIOIH30BAHUEM arapara anreopsl

OyHKIMU U TpaduKu




OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3akaHus (DYHKIUH,

3.1 o0nacTb oOmpeneieHus] U MHOXKECTBO 3HaueHUd (yHKUuHU, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (byHKINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpoutb W uuTarh TpauKH JIUHEHHOW (QYHKUUHM, KBaJPaTHUIHON
’ byHKIMY, cTeneHHON (QYHKIUU C LIeTIbIM MTOKa3aTeleM
Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAHUS NPOLECCOB U
35 3aBUCUMOCTEN IIPU PELIEHUM 3a7ad U3 APYTrux y4eOHbIX IPEIMETOB U
’ peanbHOM JKM3HHU, BBIpaXaTh (OpMylTaMH  3aBHCUMOCTH  MEXKIY
BEJIMYMHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATHSIMHU: IOCIEIOBATEILHOCT, apUpMeTHdecKas H
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpuYecKast
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAIOIICH  T€OMETPUUYCCKOM
IIPOrpeccuu
43 3anaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIAEIOBATEIIBHOCTEM MW MPOrpeccUid s
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIIEPALIUU HAJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT /A ONHCAHUS
5.2 peasIbHBIX MPOLIECCOB U SIBJICHUM, PU PEIICHNH 3a/1a4 U3 APYTUX y4EOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 Yucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHSMM: HATypalbHOE, LEJIO€ YHUCIIO; HCIIOJIb30BATh
1.1 IIPU3HAKN JIEJMMOCTH LENBIX YMCEJ, PA3JIOKEHHE YHCIa Ha IPOCThIE
MHOJKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAIBHBIM [T0KA3aTEIEM




1.3

OnepupoBaTh MOHATUAMHE: JIOTAPU(PM YUCIIA, TECITUYHBIC U HATYpaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHM [uld IpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALINX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUI U €€ pelICHHUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHMH Uil  peIICHUS
MPAKTUYECKUX 3a7a4

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIH30BAHUEM alIapara ajareOpsl

OyHkuuu u rpaguku
OnepupoBaTh TMOHSATHAMHU: TEpPHOAWYECKAas (QYHKIHUS, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUKH IKCTpeMyMa (PyHKIMH, HauOojbllee U

HauMeHbIlIee 3HadeHus] PYHKIMU Ha TPOMEXKYTKE; UCIOJB30BaTh UX AJIs
uccienoBanus QyHKINU, 3aJaHHOU TrpadukoM

3.2

OnepupoBaTh NOHATHAMU: IpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; u300paxarb UX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILIEHUS] yPaBHEHUI U HEPABEHCTB

33

34

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JUHEHHBIX
YpaBHEHHUH W UCIHOJB30BaTh HMX U PEIICHUS CUCTEMBbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsL HMCCIENOBAaHUS NPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX IUCLHUILUINH

Hauama MaTemMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSIMH: HEMpPEphIBHAS  (PYHKIUSA, TMPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (PU3HUECKHH CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  DJIEMEHTApHBIX  (YHKIHH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHUS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOM3BOAHYIO JJIsi  MCCIeNOBaHUS  (QyHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWITYYIICTO PCIICHUSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[MAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSMH: TEpPBOOOpa3Has ¥ HWHTErpal; MOHUMATh
’ reOMETPUYECKUI 1 (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnura

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Koxa
1 Uucna 1 BBIYUCIICHUS
Panmonanbuple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTH,
OeCKOHEeuHble  MepUoJUuYecKue  apobu.  Apudmernyeckue  olnepauuud  C
1.1 | palMOHaJBHBIMU YHCIIaMH, NIPeoOpa30BaHUs YMCIOBBIX BbIpakeHHH. [Ipumenenue
ApoOeil U MPOLIEHTOB JUIsl pelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciel
3HaHUH U PEaJIbHOM KU3HU
JlelicTBUTEeNnbHBIE — yMcha.  PanuMoHanpHBlE W HMppALMOHANbHBIE  YHUCIA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUMCIICHUS], [TPaBUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3 | ugucna. Mcnonbs3zoBanue noaxoasiieid (GopMmbl 3allucu AEUCTBUTEIbHBIX YUCEN JUIS
peleHusl MPaKTUYECKUX 3a1a4 U IPEJCTaBICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypaJbHON creneHH. J[eHCTBHS ¢ apuMETHUECCKUMHU
' KOPHSIMHU HaTypajIbHON CTEIIEHU
15 CuHyC, KOCMHYC W TAaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
' apKTAaHT'€HC YMCIIOBOI'O apryMeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
59 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIbI
)3 VYpaBHeHHne, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon
HUHTEPBAJIOB
2.4  Pemenue 1enbix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpPaBHEHUN U HEPAaBEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPABHEHUM
57 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYECKHX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
39 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHWd Qynkuuu. Hynmu QyHkumm.

[IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 Crenennast QyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuroHnomeTpuyeckass OKpyKHOCTb, OMPEIEICHHE TPUTOHOMETPUYCCKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3alaHus MOcCieqoBareabHOCTe. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
ApudmeTrnueckas U TeoMeTpUuecKas Mporpeccu. beckoHeuHO yObIBaroas
4p | TEOMETpHYECKas MPOrpECCHs. Cymma OECKOHEUHO YOBIBAIOIICH Te€OMETPUYECKON
' nporpeccuu. Popmyrna CIOXKHBIX MHPOLEHTOB. Vcmosb30BaHUE MPOTPECCUU IS
pelIeHus pealibHbIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHUKA
MHuoxecTBO, omepanuu Haj MHoKecTBamH. Jluarpammer Ditnepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOI'O arfapara Ui OIHUCAHUs pPEeabHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallioHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(HMBI
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaxXeHU, CoAepKAIIUX TOTapUPMBbI
5 [TpeoOpazoBanme BeIpaXEHUN, COIEPKAIINX CTETIEHU C PAIHOHATIBHBIM
' MoKa3areyeM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapumuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
’6 Cucrembl JMHEHHBIX ypaBHeHHWI. PelieHne NpUKIAIHBIX 3a/ady C I[OMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTtembl ¥ COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a/1a4 U 33]1a4 U3 pa3IUYHbIX 00JacTel HAayK! U peallbHOM JKU3HU
3 OyHKIMH U TpaduKu




Oynkius. [lepuoanyeckne (yHkiuu. [TpomMeXyTkKM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl U1 MUHUMYMBl (GyHKUIUHM. HamOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadukoB GyHKIHMHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnons3oBanue rpadukoB (yHKUMHA Ui HCCIEOBAaHUS  MPOLECCOB U

3.5 3aBUCHUMOCTEH, KOTOpble BO3HMKAIOT MPHU PEUICHUH 3aJad U3 IPYIHX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU

4 Hauana marematnueckoro anaiansa

4.1 HenpepwiBable GhyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [TpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOIHON

43 [IpousBonHble 3eMEHTapHBIX (pyHKUMNA. DOpMyJbl HAXOKIEHUS IPOU3BOIHOM

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxaenrne HanOobIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUU Ha
OTpe3Ke
[IpuMeHeHne nporu3BOAHOM 1JIs1 HAXO0XKACHUS HAUTYYLIEro PEeIEHUs B IPUKIIAIHBIX

4.5 3ajlayax, AN ONpeAeNieHUus: CKOPOCTH TMpoliecca, 3aJaHHOro (opMynod wiu
rpadgukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomerpudeckuii u puznueckuil cMbIci. Berancnenue uuTerpania mno

dbopmyne HetoTona — JleitOnuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM Pe3yJibTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TEOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M HPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOJAMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCAHUS PEAJIbHBIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENECHH, CTEIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JAeMCTBUTEIbHBIM
nokaszareiaeM, JiorapugMm ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE 4YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMoOHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIONb30BaTh
MpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTuTeNh U HauMeHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHny 3ajad; 3HAKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHHs JIPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudmeTnyecKas nporpeccusi, reoMeTpuiecKas mporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  Iporpeccus; yMEHHE  3a7aBaThb
MOCJIE0BATEIHHOCTH, B TOM YHCIIE C TTOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'YMEHT KOMILJIEKCHOTO 4Kcia, opma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyeckas); yMeThb HPOU3BOAUTH apu(pMETHUYECKHE ICHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSAMHU: MaTpuia 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMbI;, YMCHHC OIICPUPOBATH
IOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PABHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO Pa3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MATEMATUUYCCKHX

3aJlad 1 3aaa4 U3 pa3INdIHbIX obnacreit HAayYKH U peaanoﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKILKS, aCUMOTOTHI rpaduka
¢byHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOJAHOM, IepBOoOpa3Hasi, ONpeAeHEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJIHBIE AJIEMEHTApHbBIX (DYHKINMH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWJIEHOB C MCIOJb30BAHUEM amIapara MaTeMaTH4eCKOro
aHaIK3a; MPUMEHSTh NPOU3BOJAHYIO JI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX H

bU3MYEeCKUX 3aa4ax; HaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaina; MpuBOAUTh HNPUMEPbI MATEMATHYCCKOTO MOACIHMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a7a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEpPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO IIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPAaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W WX CHUCTEMbl II0 YCJIOBHIO 33Jayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIlllapara

anreOpbl, HHTEPIIPETUPOBATDH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHIATHSIMU: Cpe/lHee apuPMeTHIecCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, MHTEPIIPETUPOBATH
nH(pOopMalIrIo, IPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOLECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduaecKux
METOJIOB U JICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIE
HAONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITUS; YMEHHE BBIUYUCIISTH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
MOHATUSIMH:  CITy4aiiHasi BeIMYMHA, pPaclpelesieHue BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYHMHBI, (YHKIMH PACIpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEACICHUN IS
pelIeHus 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUIN; yMEHUE IPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINUX YHCEN B MPHUPOJIHBIX M OONICCTBCHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBATh OHATHSIMH: COUYCTAHHE, IEPECTAHOBKA,
YHCII0O COYCTAHWM, YUCIIO TEPEeCcTaHOBOK; OWHOM HpIOTOHA; yMeHWHE
NPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKIACHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTart

YMeHue omnepupoBaTh IMOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYIPaHHBIA YToJl, TPEXIPaHHBIA yroj, CKPEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIAY HPSIMOH M IINIOCKOCTBIO, YroJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh IIPH
pellIeHnH 3a7ad U3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENIN C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YUN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapanienenumnes, Mpu3Ma, Nupamuiaa, (Gurypa U MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUIbBI, MPU3MBI, KOHYyCa, MUIUHApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUs KOHyCa W LIWJIMHJIPA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs u3ydaeMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MpPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHHUE MPOBOAUTH KilaccuPUKaiuioo (uryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATh ICOMETPUYCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB H
U3 pEeabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUSCKHAE BEITHUUHBI
(MHA, yroi, IUIOIIaAb, OOBEM, IUIOMIAh TOBEPXHOCTH), HCHOJIB3Ys
W3YYCHHBIC (OPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApaJIICNIENUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, PAa3JIoKEeHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3aJad JAPYTUx y4eOHbIX

npeamMecToB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
INOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH MPUPOIHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaIbHOM creneHu. JeicTBus ¢ apudMeTHaecKuMu
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BoIpaKEHUN
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (QyHKUUS C HaTypajbHbIM M LEJbIM Ioka3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrTorsl rpadukoB ¢ynkuuid. CpoiicTBa (YHKUIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBosnnas ¢pynkuuu. [Ipon3BoaHbIe 21eMEHTApHBIX (PYHKIMIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopauHaTs! 1 BEKTOPEI




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

AnreOpa u Hauana MmaTeMaTudyeckoro ananusa: 10 kiacce, yueOHUK TSt
0011e00pa3oBaTeNbHbIX Opranu3aluii, 0a30Bblid U yriyOJIeHHBIM YPOBHH,

aBropsl: FO. M. Konsirun, M. B. Tkauesa, H. E. ®enoposa, M. 1. l11aGynuH.

Anre0Opa u Havasia MaTeMaTuyeckoro aHanusa: 11 kmacc, yaeOHUK 115
o011eo0pa3oBaTeIbHbIX OpraHu3alnii, 0a30BbIil U yTriayOJIeHHbIN YPOBHH,

aBropsl: FO. M. Konsirun, M. B. Tkauea, H. E. ®enoposa, M. U. [1laGynuH.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
N3ydenue anreOpsl 1 Ha4Yall MaTeMaTUYECKOro aHanu3a, 10 kjaacc kHUTa JJIs

yuurtens, H. E. ®enoposa.

AnreOpaun Havyajla MaTeMaTHYECKOro aHanu3a: Junakrnueckue matepuanst 10
Kyacc, npoduibHbIA ypoBeHb /M. B. TkaueBa, H. E. ®enoposa, M. U.

[TaOyHuH.

N3yyenue anreOpsl U Ha4aJl MaTEMaTUYECKOTo aHanu3a, 11 kimacc kaura s

yuutens, H. E. @enoposa.



Aﬂre6pa N HadajJla MaTCMAaTHYCCKOI'O aHaJIn3a. I[I/II[&KTI/I‘-ICCKI/IC MaTCpUuaJIbl

11 xnacc, npodunsHeIi ypoBeHb /M. B. Tkauesa, H. E. denoposa, M. U.

[TabyHuH.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
bubmuoteka [{OK https://m.edsoo.ru/

[UC «Mos mkomnay» https://myschool.edu.ru/
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