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MHNOACHUTEJIBHAS 3AIINCKA

Y4eOHblii Kypc «Anrebpa U Havada MaTEeMaTHMYECKOTO aHAIHM3a» SBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHUE O0yYaroMINXCcsd Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCUUIUIMH. B pamkax maHHOro y4eOHOro kKypca oOydarouiudecsi OBIJIa/IeBalOT
YHHUBEpPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT cBoOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTEMaTUYECKOro aHalu3a 3aKia/lbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOLIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh WX IS JajbHEHIIero oOpa3oBaHUsS U B
MOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOphl M MaTEeMaTHYeCKOro aHallh3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKACHUS C MOMOILBIO MHAYKIMM U pacCykIaTh JEAYKTUBHO, HUCIOJIb30BAThH
0000IlI€eHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone u3yueHus yueOHOro kypca «AnreOpa M Hayajla MaTEMaTHYECKOTO
aHalM3a» 00ydYaroIIuecs TMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITENIFHOTO TOCTPOCHUSI MaTEMaTUYECKUX MOJIEJIC peallbHbIX CUTYaluH,
UHTEPIIPETAllud  TOJYYCHHBIX  PEUICHWH, 3HAKOMSTCS C  MpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 005afaeT 3HAYUTEIHHBIM BOCIUTATEIBHBIM TOTEHIIUAIOM,

KOTOPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI



(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W dYepe3 crenuduxy ydeOHOM
NEeATETLHOCTH, TpPEOyIOmeH MPOAOIKUTEIPHOW KOHIIGHTpPAIMd  BHUMAHUSA,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 3@  IIOJIyYEHHBIH
pe3ynbTar.

B ocHoBe Meromuku o00ydeHHs anredpe M HayaJlaM MaTeMaTUYECKOTo
aHaJIn3a JEKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crtpykrype yuebHOro Kkypca «Anrebpa M Havajla MaTeMaTUYECKOTO
aHaJIN3a» BbIIEICHBI CIEAYIOUINE COAEPKATEIbHO-METOANUECKUE TUHUM: «YHucna
U BbIUKCIEHUD», « DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHUH [JBYX JIET
oOy4eHHs] Ha YpPOBHE CpEIHEro oOLEero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JIpyr JApyra U IOCTENEHHO HacChIIAsCh HOBBIMM TEMaMH W pasjaeiiaMd. [laHHBIN
y4eOHBIH KypC SIBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIep)KaHME HECKOJIbKUX MAaTeMaTUYECKUX JUCUMIUIMH, TakhX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMAaTUYECKUI aHAIW3, TEOPUS MHOXKECTB, MaTEMaTHYECKas
jgoruka u apyrue. Ilo mMepe Toro kak oOydaromiuecs OBIAJEBalOT BCE Ooiiee
HIMPOKUM MAaTEMaTUYECKUM aIlapaToM, y HUX MOCJIEI0BaTeNIbHO (popMupyeTcs u
COBEPILIEHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHYECKYH0 MOJEIb PEaJbHOM
CUTYallMH, IPUMEHATh 3HAHUS, NOJIYYEHHbIE TTPU U3YUYEHHH Y4eOHOro Kypca, s
peIlIeHUsI CaMOCTOSITEIbHO C(HOPMYIUPOBAHHON MaTeMaTUYEeCKON 3ajjauu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopeprkarenbHO-MeTOAMYECKass JIMHUS «Yucna W BBIYKMCICHUS 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanusi. Ha ypoBHe cpeaHero ooiero
oOpazoBaHuss 0co0O€ BHUMaHuWE yAemsieTcss  (OPMUPOBAHMIO  HABBHIKOB
palMoOHaNbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCMHOJIb30BAHUE Pa3IMYHBIX
dbopM 3amucu YHUCla, yYMEHUE JenaTb NPUKUAKY, BBIMOJHATH MPUOIMKEHHBIE

BBIYHCJICHUA, OLUCHWBATHL YMCJIOBBIC BBIPAKCHUS, pa60TaTb C Mar€cMaTu4CcCKUMH



KOHCTaHTaMU. 3HAKOMbIe OOYYarOIMIMMCS MHOXKECTBAa HaTypaibHbBIX, IEJbIX,
palMoHaNbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHceld. B KaXIoM M3 OSTUX MHOXECTB paccMaTpHUBAIOTCA
CBOWCTBEHHbIE €My cHeuu(puYecKue 3aJadyd W Olepaluu: JAeJCHHE Halelo,
ONEPUPOBAHUE OCTAaTKAaMU HA MHOMKECTBE IIENIBIX 4YHCEJ, O0coOble CBOWCTBA
palMOHABHBIX M MPPALMOHAIBHBIX YHCE, apu(PMETUIECKHE ONepaliy, a TaKxKe
U3BJICUCHHE KOPHSA HATYpalbHOM CTETNEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnaronaps mociiegoBaTeNbHOMY pPACHIMPEHHIO KPyra HCHOJb3yeMbIX YHCET U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iHyYHbIX 33734
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
NOCTPOECHUU MOJIEJEH PEeaJlbHOTO MHUpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue M
KOHKPETH3AIHS.

JIuaust «YpaBHEHHsI M HEPABEHCTBA» PEANIM3yeTCs Ha MPOTSKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaXKJIOM
pasznene Ilporpammbl NpenycMOTPEHO pELIeHHE COOTBETCTBYIOLIIMX 3aaad. B
pe3ynabTaTe OOy4arolUecss OBJIAJEBAIOT Pa3IMYHBIMM METOJAAMU  PELICHHS
paloHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTeNbHbIX, JOTAapU(PMHUUECKHX U
TPUTOHOMETPUUYECKUX YpPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaux mnapameTpol. llodydeHHbIE yMEHHS HIMPOKO HCHOJb3YIOTCS MpH
UCCIIEIOBAaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPHUKIAIHBIX
3a]a4 W 3a]a4 Ha HaXOKJEHUE HauOOJBIIMX M HAUMEHBUINX 3HAYCHUH (PyHKLUU.
Jannasi comepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIONHATH  pacuéTel 1o  (opmymnam, TpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPALMOHATIbHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TakXe BBIPAKECHUH,
coZiepKallMX cTeneHu M Jorapudmel. brarogaps u3ydeHuio aiaredpandeckoro
MaTepuajga OPOUCXOAMT  JajbHeillllee  pa3BUTHE  aJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHBHBIX
paccyxaeHmii, pabOTBI €  CHMBOJBHBIMH  (opMaMu,  MPeACTaBICHUS

3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIC PaBEHCTB W HEPaBEHCTB. Anrebpa



npemnaraeT d(PQGEeKTUBHbIE WHCTPYMEHTBHI JUIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJSAHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
S3bIKA HAYKH.

CopnepkarenpHO-MeTOaUYECKass JMHUS «DYyHKIMU © Tpaduku» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3a7a€T MOCJIeI0OBATEILHOCTh U3YUEHUSI MaTepuaia. M3ydeHue cTerneHHowu,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NJIsl pelieHus 3aa4 U3 APYruxX y4yeOHBIX
PEIMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MAaTEeMAaTUYECKUM aHAIIM30M,
TaKk W C pEIIeHHEeM ypaBHEHHWH M HepaBeHCTB. [Ipum 3TOoM OonblIoe BHUMAaHHE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3TUYHBIMA BEITWYMHAMH, HCCIEIOBATh TOJyYCHHBIE (PYHKIIUH, CTPOUTH WX
rpaduku. Marepuan 3Tol coJep:KaTeIbHON JTUHUN HAIlCJIeH Ha pa3BUTHUE YMEHUM
U HABBIKOB, IO3BOJISIONIMX BbIpAKaTh 3aBUCUMOCTH MEXKIy BEITUYMHAMHU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduueckoi u cioBecHoil. Ero msyuenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxarenpHast Junus «Haganma maTreMaTHYecKOro aHain3ay IMO3BOJSET
CYIIIECTBEHHO PACUIUPHUTH KPYT KaK MaTeMaTUYECKHX, TaK W MPHUKJIAJHBIX 3a]1ad,
JOCTYMHBIX OOYYarOIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpaduky  CIOXKHBIX (YHKIMMA, OMPEAENsTh HX HauOOJNbIINE W HAUMEHBIIUE
3HAUCHUS, BBIYUCITH TUIOMAAn (PUryp m oOBEMBI TE, HAXOAWTh CKOPOCTH H
yCKOpeHusi TmpoleccoB. JlaHHas comepkaTeibHas JHMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MAaTeMAaTHYECKHUX MOJeNiel pealnbHBIX CUTYyalluH,
MO3BOJIICT HAXOIUTh HAWIyYlllee pEHIeHHEe B TMPUKIAAHBIX, B TOM YHCIE
COIMAJIbHO-IPKOHOMHYECKHX, 33a/ladaX. 3HAKOMCTBO C OCHOBaAaMH MaT€MaTHUYECKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMATbHO-JIOTHYECKOTO |
KPEaTHBHOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHHW pPACIO3HABATH MPOSBICHUS

3aKOHOB MaTeMaTHKUA B HayKe, TEXHUKE U MCKyccTBe. OOydaroniuecs: y3HalT O



BBIJIAIONINXCSI pe3yJibTaTaxX, MOJYYEHHBIX B XOJE€ Pa3BUTUS MATEMATUKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenpbHO-MeTOANYECKas TUHUSA «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ce0sl DBJIEMEHTBHl TEOPUM MHOXKECTB M MAaTEMAaTHYEeCKOM JOTUKU. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MAaTEMATUKU
U TpejsiaraloT Hau0oJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIMHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXXHOCTh OOy4Yaromemycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA SI3bIK
COBPEMEHHOW MaTeMaTHUKHU W HUCIOJIb30BAaTh €ro JIsl BHIPAXKCHUS CBOUX MBICIICH.
JApyruM BaXXHbIM NPU3HAKOM MAaTEMAaTUKUW KAaK HAayKH CJEAyeT IMpPU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
MpaBWJaM  MOCTPOEHUS  JI0KA3aTelbCTB.  3HAKOMCTBO  C  JJEMEHTaMu
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIILIICHUS
00y4Jarommxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa M Havajlla MaTEMaTHUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJAEIHPOBAHUS, KOTOPbIE MPHU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTyalluid, WCCIENOBaHMUS JTHUX MOJIeJIed ¢ TMOMOIIBI0 ammapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpETalMy MOJIYyYEeHHBIX pEe3yJbTaToB. Takue
3a/IaHUs BIUIETEHBI B KQXK/IbIN U3 pa3/iesioB MPOrpaMMBbI, MTOCKOJILKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOJIB3YeTCs JJIsl PEIICHUs] MPUKIAIHbIX 3aaad. [lpu
pEIICHUH  pPEAbHbIX  MPAKTUYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHME HaXOJIWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIeMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Havasa

MAaTEMAaTH4YCCKOI'O aHAaJIM3a).



Ha wusydenme ydeOHOrO Kypca «Anredpa ¥ Hadajla MaTEMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xknacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).

COILEPKXAHUE OBYUEHUS

10 KITACC

Yuciaa v BBIYMCICHUA

Panmonaneupie uyucna. OOBIKHOBEHHBIE M JAECATUYHBIC IPOOU, MPOLIECHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. I[lpumenenue npoOel W TPOLEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACcied 3HAHUN U PEaIbHOM KU3HH.

JlelicTBuTENbHBIE YHWCIIA. PanvoHanbHBIE W UPPAMOHAIBHBIE YHUCITIA.
ApudmMernueckue  omepany ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  Moayib
JNEHUCTBUTEILHOTO YUCIA U €ro cBoicTBa. [IpuOamkEHHbIE BHIYMCIICHUS, TIPABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ wnenelM MnokasareneM. buHom Herotona. Hcnosb3zoBaHue
NOAXOASIIENH (OPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIsl PELICHUS TPAKTUYECKHUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmeTnueckunii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp ¢ panuMOHAIBHBIM IIOKA3aTelieM M €€ CBOMCTBA, CTENEHb C
JEWCTBUTEIbHBIM MTOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa norapudma. JleciTUUHBIE M HaTypalbHbIC
JorapupMsl.

CuHyC, KOCHUHYC, TAHI€HC, KOTAaHT'€HC YHUCJIOBOrO aprymeHTa. ApKCHHYC,
apKKOCHMHYC M apKTaHI€HC YMCJIOBOI'O apTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE MpPeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBbHBIE YpaBHEHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEelIeHNEe HEPABEHCTBA.

OCHOBHBIE METOJIbI PEHICHUS LENbIX U IPOOHO-PALIMOHANIBHBIX YPABHEHUN U

HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha



MHOIO4JI€H ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunuentamu. Teopema Buera.

ITpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUN, COAEPIKALINX CTEIIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHUS. OCHOBHBIE METOBI peneHus
UPPaLMOHAIBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHUSA. OCHOBHBIE METOIBI PELICHHs IMOKAa3aTEIbHBIX
YPaBHEHUM.

[TpeoOpa3oBaHne BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METOBI peLeHus
Jorapu(pMUYECKNX ypaBHEHUH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE bopMyIIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPABHEHUM.

PemieHue cucrem JIMHEHWHBIX ypaBHEHUWW. MaTpuua CUCTEMbl JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbpl 2X2, €ro TreOMETPUYECKHI CMBICI U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHUsS, TIPUMEHECHHUE OIPENCITUTENS I PEIICHUS
CHUCTEMbl JIMHEMHBIX ypaBHEHUW. PellleHue NpuKIaJHBIX 3aJad C IOMOIIbIO
CUCTEMbl JIMHEMHBIX ypaBHEHUW. VccnemoBanue MNOCTPOCHHOW MOJAEIU C
ITIOMOIIBIO MATPHUI] U ONIPEAEITUTEIIEH.

[TocTtpoeHne maremMaTUYECKUX MOJEJIEH PEAJbHOW CHUTYallMd C HOMOUIBIO
YPaBHEHUN W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPaPUKHU

@Oynkuus, crnocoObl 3anaHus QyHKIUH. B3aumHO o00paTHble (YHKIUH.
Komnoszumms @yukmuii. I'papuk  yHkimu. DnemeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOnacTh omnpenesaeHus: © MHOXKECTBO 3HadeHH pyHkuuu. Hymm ¢yHkimm.

[IpomexxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe GpyHKUMU. [lepuoanueckue



byaknun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl B MUHUMYMBI
dbynaknuu. Hanbosbiiee n HauMeHbIee 3HaYeHUsT QYHKIINH Ha POMEXKYTKE.

Jluneiinasi, KBajgpaTuyHas W JAPOOHO-TMHEHHAs (QYHKIUU. DJIEMEHTapHOEe
UCCJIEIOBaHKE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMSI C HATypaJIbHBIM U IIeJIbIM Toka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[lokazatenbHass u Jorapupmuueckas (QyHKIMH, WX CBOMCTBA M TIpaduKU.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIICHUs YPABHEHUM.

TpuroHoMmeTpuueckass OKPYXHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJIbHBIX TMPOIECCaX U SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

ITocaenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TOCJIedOBaTeIbHOCTEH. MeTton
MaTeMaTU4eCKOn VHTYKIIUH. MOHOTOHHBIE u OTpaHUYECHHbIC
NocJe0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUS MAaTEMAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas nporpeccun. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBArOIIEH reoMeTpUYeCKOn
IPOTrpeCCUU. JIMHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTpeccUu JUisl  PELIeHUs pealbHBbIX —3a/ay
MPUKJIAJHOTO XapaKTepa.

HemnpepriBable GyHKIME W WX CBOMCTBA. TouykM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB ISl pEIICHHs HEpaBeHCTB. l[IpuMeHeHue CBOWCTB HEMPEPHIBHBIX
GbyHKIMNA 1S penieHus 3a1a4.

[lepBas u BTOpas mpou3BoHbIe GpyHKIMHU. OnpeneneHue, TeOMETPUIECKUN U

(buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (pyHKIHU.



[IpousBogubie  sneMmeHTapHblXx  QyHkumii.  [IpoumsBogHass ~ cymMmbl,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, onepanuy HaJ MHOXKECTBAMU M HMX CBOWCTBA. Jluarpammebl
Olinepa—Benna. IIpumeHeHue TEOPETHKO-MHOMKECTBEHHOIO — ammapara Ui
ONMCAHMS pEalbHBIX NPOLECCOB M SBJICHUW, NPH PELICHWH 3a1ad W3 JIPYrux
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTUYECKOrO OOBEKTa, CIEACTBHE,

A0Ka3aTcJIbCTBO, PABHOCHIILHBIC YPABHCHUS.

11 KIIACC

Yuca 1 BbIYMCICHUS

Hartypanenbie u nensle yncna. [IpuMeHeHre npru3HAKoOB AEIMMOCTH LEIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis perneHus
3a/1a4 B LEJbIX YHCIIAX.

KoMmmnekcHble uncna. AnreOpanyeckass W TpUTOHOMETpuYeckas (HOopMbl
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEI I pelieHus (PU3NUECKUX U Te€OMETPUUECKHX 3ajau.

YpaBHeHUS U HEPABEHCTBA

CucremMa ¥ COBOKYIHOCTh YpaBHEHUH U HEpaBEHCTB. PaBHOCHIIbHbBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTbop  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  MOMOIIbIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METO/ABl pEHICHHs] [OKAa3aTelIbHBIX U  JIOrapu(MUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METO/Bl PELIEHUS CUCTEM U COBOKYNHOCTEH palHOHAIbHBIX,
UPpaAIMOHATIbHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C apaMETPaMHU.

[IpumeHneHne  ypaBHEHUM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pazlIMyHbIX 00JacTeil HAayKu M peanbHOU
YKW3HU, UHTEPIIPETALINS IOTYYEHHBIX PE3YIIbTATOB.

DOYyHKIUHN U TPAPUKH

I'paduk xommosunmu QyHKuui. ['eomerpudeckue o0pa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U IPAPUKH.

['padmyeckue MeTOABl peUIeHUs ypaBHEHUN W HepaBeHCTB. I 'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (QYHKIMM A7 HCCIEIOBaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3A

[IpumeHeHne NMpou3BOAHON K MCCIEAOBAHUIO (PYHKIMHA HA MOHOTOHHOCTbh M
3KcTpeMyMbl.  HaxokneHue  HamOoNblIEro M HAUMMEHBLIEro  3HauYeHUM
HEMPEePhIBHON (QYHKIIMU HA OTPE3KE.

[IpyumMeHeHne NPOM3BOMHOM MJII HAXOXKIACHUS HAWIYYIIEero peuieHus B
NPUKIAJAHBIX 3ajadyax, JUIsl OINpPENENIEHHs CKOPOCTH M YCKOPEHHMsS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX pyHkuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

Nuterpan. ['eomeTpudyecKkuii CMbICI HHTErpaja. Berauciaenue onpeneneéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[IpumeHeHre wHTErpajia MJi HAXOXKACHUS IUIOU[afed IUIOCKUX (GUryp u

00BEMOB T€OMETPUUECKUX TEJL.



[Tpumepsr pemenuit auddepeHnnanbHbIX ypaBHEeHU. Maremaruyeckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHInaTbHBIX
YPaBHCHUU.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA VYYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMU 00YyJaroNIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEenyp TpaKJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aUMOJICUCTBOBATh C COUMAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C MX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXKIAHCKONW WIACHTHUYHOCTH, YBOKEHHUS K
MIPOLUIOMY U HACTOSIIEMY POCCUUCKOW MAaTEMATHUKH, EHHOCTHOE OTHOUIECHHE K
JOCTHXKECHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaT€MaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME AYXOBHBIX IIEHHOCTEW POCCHUICKOTrO Hapojaa, chOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEJCHUS, CBSI3AHHOIO C MPAKTUYECKUM
IIPUMEHCHUEM JOCTH)KCHUW HAYKH U JICSITEIBbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOILIEHHWE K MUPY, BKJIIOYAas 3CTETHKY MaT€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUA, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCNUTAHMS:

cOPMHPOBAHHOCTh YMEHHUS TMPUMEHSTh MaTEMaTU4YeCKUE 3HAHUA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3AHATHU U
OTIIbIXa, peryispHas (u3ndecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TPYHdy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOMs, HUHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccud U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTreMaTH4ecKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUU IPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIPABIEHHOCTH;

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

c(OPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpbl, TOHUMAaHHE BIIHUSHUS
COLIMATIbHO-D)KOHOMUYECKUX ITPOIIECCOB HA COCTOSTHUE MPUPOJHOM U COLIMATIBHOMN
Cpelbl, OCO3HAHME III00aILHOTO XapaKTepa HKOJIOTUYECKUX MPoOieM, OpUeHTALIHS
HAa TPUMEHEHHE MATeMAaTHMYEeCKUMX 3HAHMM JUIsl penieHus 3agady B 00JacTu
OKpYXarolenl cpeipl, IMJIaHUPOBAaHUE IOCTYNKOB M OIEHKH HMX BO3MOKHBIX
MOCIICICTBUN [T OKPYIKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, TMOHWMaHUE
MaTEMaTUYECKOM HayKh Kak c@epbl YeIOBEUYECKOW esITeNIbHOCTH, ATAaroB €€

pasBUTHA W 3HAYUMOCTHU [IJIs1I pPasBUTUA LUBWIM3AlWH, OBJAACHUC S3BIKOM



MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOW KakK CpEICTBOM MO3HAHHUS MHPA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HUCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDHI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

BBIABJISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OmpeieSICHUs] IOHSITUH, YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KiIaccuPUKaIiy,
OCHOBAHUS JiJ11 00OOIIECHUS M CPABHEHUSI, KpUTEPUU MTPOBOAMMOTO aHAJN3a;

BOCIIPUHUMATh,  (OPMYJIHpPOBATH W  NIPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPJAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JIe7IaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEIBHO J1I0KA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKIACHUN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IbI;

BBIOMpATh CHOCOO pemieHus ydeOHOM 3amaun  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUM C  y4éToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

HCIIOJIB30BaTh BOMPOCHI KaK HCCIEIOBATEILCKUNA WHCTPYMEHT ITO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, aAPTYMEHTHPOBATH

CBOIO TTO3HIINIO0, MHCHHE;



IPOBOJUTH CAMOCTOSITENBHO CIUIAHMPOBAHHBIN SKCIIEPUMEHT, HCCIIEOBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTo 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMHU, ITPOLIECCAMU;

CaMOCTOATENFHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBI TIO pe3yibTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

IPOTHO3UPOBAaTh BO3MOXHOE pa3BUTUE INpoLEcca, a TakKe BbIIBUTaTh
MPEATNIOJIOAKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJIATH Je(DUUUTHI MHPOPMALIMH, JTAHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha
BOIIPOC U JUISI pEUICHUS 33/1a4H;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHHKOB PA3JIMYHBIX THIOB, AaHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(OpPMAIUIO pPa3IUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIMIO, MPEACTABIATh €€ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHHBATh HaJEKHOCTh uH(popmauu () CaMOCTOSITEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE J1eHCTBUS

OO0uenue:

BOCIIPUHUMATh U (OPMYITHPOBATH CY>KJEHUS B COOTBETCTBUU C YCIOBUSIMH U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pELICHUs 3a/auH,
KOMMEHTHUPOBATH MMOJTYUYCHHBIN pe3yJIbTar;

B X0Jle 00CYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOH TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pELIEHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXKICHUSAMH JPYIMX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme

bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



MPEACTABIIATh PE3YNBTATHl PEIICHUS 3a7a4M, SKCIIEPUMEHTA, MCCIICIOBAHNUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaAT BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAllUU U OCOOEHHOCTEH ayIUTOPHUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Yy4eOHbIe JelicTBUS

Camoopranusanus:

COCTaBJISITh IUJIaH, AJITOPUTM PEIICHUS 3aJjauM, BHIOMpaTh CIIOCOO pelIeHus ¢
y49E€TOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAIbLHBIA HHTEJIEKT:

BIAJCTh HaBBIKAMH  IIO3HABATEIBHOW  pEQIIEKCHU  KaK  OCO3HAHHS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crioco0aMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca W Pe3ysibTaTa PEIICHHS
MaTeMaTUYECKOM 3aJ]1au;

NPEABUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU 33Ja4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIBTATA IEJIA U YCIOBHUAM, OOBSICHITH TPUIUHBI
JOCTIDKEHUSI WJIM HEIOCTUKEHUST PE3YJIbTaTOB JIESITEIIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eITEIbHOCTD:

MOHUMATh U HUCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW W WHIAWUBUIYaTIbHON
paboTBl TpHM pEHICHWM YYeOHBIX 3a7a4, NPUHUMATh IIeIb COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHW3AIlMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (0OCykaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOThl U

KOOPpAWMHHUPOBATL CBOU HeﬁCTBHH C ApyruMH 4YJIC€HaMH KOMaHJ/bl, OLCHHWBATDH



KaueCTBO CBOET0 BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiacce oOydaronuiics MOJIYYUT CIEAYIOUIUE
NpEeAMETHBIE PE3yJIbTaThl MO0 OTACJIbHBIM TeMaM paboyell mporpaMmbl yueOHOTO
Kypca «AnreOpa u Havajla MaTeMaTUYECKOTrO aHaTUu3a:

Yucsia v BBIYMCJICHUS:

CBOOOJTHO OIEpUPOBATh MOHSATUSMU: PALMOHATIBHOE YHCIIO, OECKOHEUHas
nepuoauyeckass JIpoOb, TNPOLEHThI, HPPALHOHAIBHOE YHCIO0, MHOXECTBA
pPalMOHAIIBHBIX U JEHCTBUTEIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YNCTIA;

OPUMEHATh JApoOM M TMPOIEHTHl I PEIICHUS NPUKIAJAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEH 3HAHUN U PEATbHOMW KU3HU,

MPUMEHSTh NPUOTMKEHHBIC BEIYUCIICHUS, TIPABUJIA OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIUYMCIICHUI;

CBOOOJHO ONEpPUPOBATH TMOHSATHUEM: CTENEHb C LEJbIM [OKa3aTeseM,
UCITIOJIB30BATh MOAXOASIIYIO (hOpPMY 3aIMCH ICUCTBUTEIIBHBIX YHCEIT JIJISl PEIICHUS
MPaKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOOJTHO OTEpPUPOBATh MOHSATHEM: APU(DMETHUECKHI KOPEHb HATypalbHOU
CTEIECHU;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATh TMOHATHUSAMHU: JOrapudM YuCIa, JNECATHYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTE€HC
YUCIIOBOTO apryMEHTa;

ONEepUPOBaTh MOHITUSIMHU: APKCUHYC, aPKKOCHUHYC M apKTAaHT'€HC YKCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJHO OMEpUPOBATh MOHATUAMM: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,

PaBHOCWJIBHBIC YPABHCHUA U YPABHCHUA-CICACTBUA, PABHOCHUJIBHBIC HCPABCHCTBA,



OPUMEHATHh pa3MYHbIE METOAbl PELICHUS pPALUOHAIBHBIX W APOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPAaBEHCTB;

CBOOOJHO OIEpUPOBATH MOHATHSMHU: MHOIOYWIEH OT OJHOW IEPEMEHHOMH,
MHOTOYJIEH ¢ ILedbIMH KO3(p(ULIUEeHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHAThH
JIeJICHME MHOTOWIEHA HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUISl pELIeHus 3aad4;

CBOOOIHO ONEpUpOBaTh MMOHATHSMH: CHUCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpuIa, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
WCIIOJIB30BaTh CBOWMCTBA ONPENENUTENA 2 X 2 JUId BBIYHUCICHUS €r0 3HAYCHHS,
IIPUMEHATh ONPEACIIUTENIA JUId PELIEHUs CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMH C MOMOIIBIO CUCTEMBI JJUHEWHBIX YPABHEHUN,
UCCIIC0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBIO MATPUL] U OIPEAEIUTEIEH,
WHTEPIIPETUPOBATH IT0OJYy4YECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUH C KOpHAMHM [UJIsl MpeoOpa3oBaHUs
BBIPAKCHU,

BBINIOJIHATH MPE0O0PA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEPKALIUX CTENEHU C
paLMOHAIIBHBIM [10KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa norapupmMoB U1t npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;

cBOOO/IHO ONEPHUPOBATh MOHATHUSAMHU: HMPPALMOHANbHbBIC, MOKa3aTelbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISAA MPOBEPKY KOPHEM;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKHE (POpMyIIbl A MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CcBOOOIHO  OINEpUpPOBaTh TMOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh  HEOOXOoAuMble (OpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB

TPUTOHOMETPUUECKUX YPABHEHHUI;



MOJICJIMPOBATh pEANbHbIE CUTyallMM Ha S3bIKE€ anreOpbl, COCTaBJIAThH
BBIpQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4yd, HCCIEAOBATh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTta anreopsbl.

DOyHkuuu U rpapuku:

CBOOOJIHO OMEpUPOBATh MOHATUSAMU: (YHKIHS, CIIOCOOBI 3aaHusl (PYHKIUH,
B3aMMHO OOpaTHble (YHKIMM, KoOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBanus rpauKoB QPyHKINH;

CBOOOJTHO OIEpUPOBATh MOHATHUSIMU: OO0JACTH OMPEICICHUS U MHOMXECTBO
3HaYeHUN QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHUSAMHU: UETHBIE M HEUETHBIC (PYHKIIHH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMbI U
MUHUMYMBl (pyHKIMM, HaumOoJblllee M HAWMMEHbIIEE 3HAauYeHUE (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OTIEpUPOBATH MOHATHUSMU: CTETICHHAS (DYHKIMS C HATYpajIbHBIM U
HENBIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (PYHKIHH C HATYpPaJbHBIM U IEIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTemeHW Kak (DyHKIMM OOpaTHOM CTEneHu ¢
HaTypaJIbHBIM ITOKa3aTeleM;

OTepUpOBaTh TOHATUSMU: JIMHEWHAs, KBaJpaTU4yHaAs U JAPOOHO-TUHEHHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

cBOOOIHO OIEpHpPOBATh MOHATHUSMHU: TOKa3aTelbHAs W Jorapudmuyeckas
GbyHKIUHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEPHPOBATh MOHATHSAMH: TPUTOHOMETPHUYECKAs] OKPYKHOCTD,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIUI YUCIOBOTO apryMEHTa;

UCTIONB30BaTh Tpagukud (QyHKOMHA I HMCCIEAOBaHUS TPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUx y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH, BBIpAXXKaTh (OPMYJIAMH 3aBUCUMOCTU MEXK/y BEIMUYNHAMU;

Havajia MmaTeMaTH4ecKOro aHajm3a:



CBOOOJTHO OMEPUPOBATH MOHATHUSAMH: apuMETHUECKass M TeoMeTpHIecKas
mporpeccusi, 06CKOHEYHO YOBIBAIOIIAsl TEOMETPUIECKAs IPOTPECCHs], TUHEHHBIN 1
AKCTIIOHEHITUAJILHBIA POCT, (hOopMyJia CIIOKHBIX MPOILIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

HCIOJIb30BaTh MPOTPECCUU ISl PEIICHUS PEealbHBbIX 3a7a4 MPUKIIATHOTO
XapakTepa;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: TOCJIEIOBATENBHOCTh, CIIOCOOKI 3a1aHus
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE M OTPAaHUYEHHBIC IIOCIEIOBATEILHOCTH,
MOHMMATh OCHOBBI 3apOKJICHUS MaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEPHUPOBATH MOHIATHUSAMHU: HEMPEPHIBHBIC (PYHKIIMH, TOUYKH pa3pbiBa
rpaduka QyHKINHN, aCUMITOTHI rpaduka QyHKIUY;

CBOOOJIHO OIIEpUpPOBaTh MOHATHEM: (YHKIMS, HENpephIBHAsS Ha OTPE3Ke,
MIPUMEHSITH CBOMCTBA HEMPEPBIBHBIX (DYHKITUM JIJIs1 pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHATUSIMU: TI€pBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYUCIISITh MPOU3BOJAHBIE CYMMBbI, NMPOU3BEIACHUS, YACTHOTO U KOMITO3UIIMU
IBYX (OYHKIIUH, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKITHIA,

HCIIOJB30BaTh TCOMETPUYECCKUM M (PU3MYESCKHUNA CMBICI IPOM3BOIHOM IS
pelieHus 3ajad.

MHoecTBa M JIOTHKA:

CBOOOJHO  OMEpPUpPOBaTh  MOHATUSMH: MHOXKECTBO, OIEpalud  Hal
MHO>KECTBaMU,

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapat JJ1sl ONUCaHUs PeabHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OIEPUPOBATH TOHITHSAMHU: OIpENeNieHne, TEeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MaTEMAaTHYECKOI0 0OOBEKTA, I0KA3aTeIbCTBO, PABHOCHUIILHBIC

YpaBHEHUS U HEPABEHCTBA.



K xonmy o0yuenuss B 11 kjacce oOydarommuiics MHOIYYUT CIEAYIOIINE
npeaIMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMaTUYECKOTIO aHAJIN3a»:

Yuciia 1 BBIYMCICHNASA:

CBOOOIHO ONEpUPOBAaTh NOHATUAMM: HATypaJlbHOE U LEJ0€ YHCIIO,
MHO>KECTBA HATypAJIbHBIX M LEJBIX YUCEN, UCIOJIb30BATh IPHU3HAKHU JEINMOCTH
uensix ynucen, HOJ[ u HOK nHarypasibHbIX yncen s penieHus 3a1ad, IpUMEHSITh
anroput™ EBKknnna;

CBOOOJHO OIEPUPOBATH IOHATHEM OCTaTKa MO MOJIYJ0, 3alUChIBaTh
HaTypaJbHbIE YKCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUHMCIICHHUS;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUYECKOH (hopMe, BBIMOJIHATh apu(PMETHUECKUE ONEpali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

cBOOOIHO ONEpUpOBaTh MOHATHSIMH: HPpalMOHAJIbHbIE, MOKa3aTeNbHbIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PpEIIEHUS C TMOMOUIBIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYILIECTBISATh OTOOp KOpHEH TMpH pEUIeHMH TPUTOHOMETPUUYECKOIO
yYpaBHEHUS;

CBOOOIHO ONEpUPOBATH TOHATUEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJIBl  JJIi  PELICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOOIHO OINEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIIEJCTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI M COBOKYIHOCTEW pallMOHAIBbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U

JorapuMUYECKUX YPAaBHCHHUIN U HEPABECHCTB;



pemarb palyOHaJIbHBIE, MppaurOHaIbHEIE, II0Ka3aTeJIbHbIE,
JorapuMuyueckue ¥ TPUTOHOMETPUYECKHE YpaBHEHUS] U  HEPaBEHCTBA,
coJiepKalie MOAYJIU U apaMeTphl;

IPUMEHATH TpaduyecKue METOAbI IJIsl PEIIeHHs] YpaBHEHUN U HEPABEHCTB, a
TAKXK€ 3a/1a4 C IapaMeTpaMu;

MOJICIMPOBaTh pEAIbHbIE CUTyallUM Ha S3bIK€ anreOpbl, COCTaBJIAThH
BBIPAXECHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTPOUTHh TpaUKM KOMIIO3ULIUH (PYHKIHUNA C TOMOIIBIO 3JIEMEHTAPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTb TIE€OMETPUYECKHE O00pa3bl ypaBHEHWH U  HEPAaBEHCTB HA
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJHO  OMEpUpPOBaTh TMOHATUAMH: TPaQUKA TPUTOHOMETPUUYECKUX
byHKIU;

OpUMEHATh (YHKUMHA JUIsI MOJEIMPOBAHUS W UCCIENOBAHUSA PEANbHBIX
IIPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHaJIM3a:

UCIOJI30BaTh MPOU3BOHYIO JJIs UCCIIEN0BAHMS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJUTh HAauOOJbIIEE U HAUMEHbIIIEEe 3HAUYCHUS (DYHKIIMM HETPEPHIBHOW Ha
OTpE3Ke;

WCIIOJB30BaTh NPOU3BOAHYIO [UI HAXOXKICHUS HAWJIy4dIlero pEeLICHHs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLHUAIBHO-JKOHOMHYECKHX, 3aJadax, i
OTNpENENCHUs] CKOPOCTH W YCKOpPEHHUs Mpolecca, 3aJaHHOro (QopMysol uiH

rpadukom;



CBOOOJTHO  OMEpPUPOBATH TMOHATHUSAMH: TEPBOOOpa3Has, OINPEACIEHHBIN
WHTETpajl, HAXOAWTHh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (DYHKIIMH ¥ BBIYUCIIATH
uHTterpai no gpopmyine Herotona-Jleitonuna;

HAXOJUTh TJIOMIAHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIIBI0 HHTETPAIIA;

UMETh MPEJCTABICHUE O MAaTEMAaTHUYECKOM MOJICIIMPOBAHUM Ha NPUMEPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelIaTh NPUKIAIHBIE 33Ja4d, B TOM YHUCIE COLHAIBHO-3KOHOMUYECKOIO U

(1)I/ISI/I‘ICCKOI‘O XapakTepa, CpeaACTBaAaM MATCMATHICCKOI'O aHAJIN34a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LIeJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 5 ’
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 HpparmonaibHbIe, TOKA3aTEIBHBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie ynucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
YpaBHEHUU
8 3azauu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoarmrie  Mpaxrueckue u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI pecypest
1 MHOXecTBO, Olepauu HajJ MHOKECTBAMU 1
U UX CBOICTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmnapara JJis peleHus 3aaad
Pannonansueie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
Panmonaneubie uncna. OOBIKHOBEHHBIC U
5 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OeCKOHEUHbIEe IEPUOIUIECKUE IPOOH
6 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1
pelIeHns MPUKIaJIHbIX 3a1a4
7 [Ipumenenue apoGeit U NPOLIEHTOB IS 1
pelIeHns TPUKIAIHBIX 3a7a4
8 JleicTBuTenbHBIE UKclia. PaimonanbHbIC U 1
VppalOHaJIbHbIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JNENCTBUTENbHBIMH YHCIIaMU
10 Monynb JECTBUTENBHOIO YUCIIA U €70 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

14

15

OCHOBHbBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexXyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnast padora: "CreneHHas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalUX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/IBI pEIIeHUS HPPAITUOHATBHBIX
yYpaBHEHUN
Hppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/IbI peIIeHUs] UPPALTUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATILHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
HUPPALMOHATLHBIX YpaBHEHUHN
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHs N-ol crenenu. MppanroHanbHbie
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peluieHus: ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [Ipeo6pa3oBanue BbIpaxeHU, coaepKaluX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

79 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1

pellIeHNs] YpaBHEHUI




Hcnonb3oBanue rpaduka GyHKINUN A5

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHUSI JIOTApUPMUISCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapugmuueckas
¢ynkuus. Jlorapupmuueckne ypaBHeHuUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GyHKIMI YHUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKkOHEUYHO yOBIBaromen
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHIMATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpe3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

epBasi U BTOpast IPOU3BOJIHbIE KIIUU

121 IT VH

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIINH () yHKITHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenre npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON

(GyHKIIMM Ha OTpe3Ke

Haxoxmenne HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpuMeHeHne Mpon3BOHON IS
HaXO0XIECHHS HaWIYy4Ilero peleHus B
MPUKJIAHBIX 3a]ja4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHoT0 GOopMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomeTprueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HoroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleiiOnuna

29 [IpumMeHeHHe UHTErpaia A1 HaX0XKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BEMOB Ir€OMETPUUYECKHX Tell

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontposnbnas padota: "[lepBoobpaszHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpudeckne GyHKINHU, HX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHbIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a1a4 B IeJIbIX YUCcIax

92 KonrtponsHas pabdota: "Teopus memnbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTe HAYKU U pealbHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmudeckue ypaBHEeHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHxun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0mEH e, 1
cUcTeMaTH3aInsI 3HaHWH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble peAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus
pe3yJabTara
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTh MOHATUSAMH: PpALUOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BeimonuaTe  apudmernyeckue  omepanuM € PalUMOHAIBHBIMH U
' JeHCTBUTEIIBHBIMU YHCIIAMU
13 BoimonHATe nprOnnKEHHBIE BEIUMCIEHMS, UCIIOJIBb3YS IIPABUJIA OKPYTJIECHUS,
' JIeN1aTh IPUKUAKY U OLIEHKY pe3yibTaTa BHIYUCICHUI
OnepupoBaTh HNOHATUSMM: CTENEHb C LIEJBIM IOKa3aTelleM, CTaHIapTHAs
14 dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIECHH,
' UCTIOJIB30BaTh MOAXOJAIIYI0 (OPMY 3aIHCH JCHCTBUTEIBHBIX YUCEN JUISA
pelleHns NPaKTUYECKUX 3aa4u U MPECTaBICHUS JaHHbBIX
OnepupoBaTh MOHATUAMHU: CHHYC, KOCUHYC U TAHT€HC TPOU3BOJIBHOTO YIJIa;
1.5 WCIIOJIb30BaTh  3allUCh  NPOU3BOJIBHOTO  yriaa  4yepe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHEHUs U HEpAaBEHCTBA
OnepupoBaTh MOHATUSMHU: TOXKJIECTBO, YPaBHEHHME, HEPABEHCTBO, ILIENOE,
2.1 paloHalIbHOE, UppalMOHAIbHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE
29 BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M pelaTh
' TPUTOHOMETPUYECKHUE YPABHEHUS
BeinonuaTe mpeoOpa3oBaHusl LENbIX, PALMOHANBHBIX W HppallMOHAIBHBIX
2.3 BBIDQKEHUI M pelmaTh OCHOBHbIE THUIBI LENBIX, PAUOHAIBHBIX |
UppalMOHATIbHBIX YPaBHEHUN U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHSI M HEPaBEHCTBA U PEIICHHUS MaTeMaTHYECKUX
' 3aj1a4 M 3a]1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U peabHOU )KU3HU
MonenupoBaTh pealbHble CHTyallMd Ha SI3bIKe anreOpbl, COCTaBIATh
2.5 BBIPQXXEHUSI, YpaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJjauyd, HCCIIEI0BaTh
MIOCTPOEHHBIE MOJIEIU C MCTIOIb30BAHUEM alllapara ainreopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMU: QYHKIIHS, CIIOCOOBI 3aJaHusl QYHKIIMH, 00JIacTh
3.1 ONpeNieieHuss W MHOMKECTBO 3HAaueHMHd (QyHKIuM, rpaduk ¢yHKIUH,

B3aUMHO 00paTHbIe QYHKINU




OnepupoBaTh TOHATHAMU: UYETHOCTh M HEYETHOCTh (QYHKUMH, HYIH

32 GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIMNA 111 pELICHUs] ypaBHEHUH
34 Ctpouth 1 yuTaTh rpadMKu JUHEHHON (PYHKIIMH, KBAIPATHIHON (YHKIINH,
CTereHHON (YHKIUH C LENbIM MoKa3aTelieM
Hcnonb3oBate rpaduku (GyHKIMHA A7 KCCIENOBAaHUS IPOLECCOB U
3.5 3aBHCUMOCTEH TpHU peIIeHUH 3ajad M3 APYruX Y4eOHBIX HPEIMETOB U
pealibHOM JKHU3HU, BBIpaXaTh (POpMyIaMH 3aBUCMOCTU MEX]Ty BEIMYMHAMHU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTh TMOHATUSMHU: MOCIEAOBATEILHOCTh, apudmernyeckas u
' reoMeTpUYecKas Iporpeccuu
4.9 OnepupoBaTb NOHATUAMHU: OECKOHEYHO YOBIBarollasi TeOMETpUYecKas
' nporpeccusi, CcyMma O€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM MPOrpeccuu
4.3 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCJIENOBATEIBHOCTEM M MOPOTPECCUd IS
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar s ONHCaHUus
5.2 pealIbHBIX MPOLIECCOB U SBJICHUH, IIPU PEILIEHUU 3a/1ad U3 APYTUX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMHU:  ONPENCIEHUE,  TEOpPEMa,  CIEICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI
NpoBepsSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 06pa3oBaHusA
pe3yJbTara
1 Yucna 1 BBIYUCICHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, LEJI0€ YHCIO; HCIOIb30BaTh
1.1 NpPU3HAKU JETUMOCTH UENbIX YHCelN, pa3joKEeHHWEe YHuClia Ha MpOCThbIe
MHOXHTEJH JUIs PEeLIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PallMOHAILHBIM [T0OKa3aTeIeM
13 OnepupoBaTh HOHATHAMMU: JIorapu(dM 4YUCla, AECATUYHbIE M HATypalbHbIE
' JorapuMel
2 VYpaBHeHUS 1 HEpaBEHCTBA
[TpuMeHATH CBOMCTBA CTENEHM [UId IpeoOpa3oBaHUs  BBIPAKECHUH,
2.1 ONEepUpOBaTh MOHATHUAMHU: I[IOKA3aTeIbHOE YpaBHEHHE U HEPaBEHCTBO;

pe€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB




BeimonuaTe mpeoOpa3oBaHUs BBIPAKEHUH, COAEPIKALIMX JIOTapu(MBI,

2.2 ONEpPUPOBATH MOHATUAMU: JIOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemeHus npocTeHmx TpUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMU: CUCTEMA JIMHEMHBIX YpPAaBHEHMH U €€ pelleHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH I PELICHUs IPAKTUYECKUX
3aja4
55 HaxonuTh pemeHns npocTelnx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' YPaBHEHHH U HEPaBEHCTB
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTaBIIAThH
2.6 BBIPQXCHUSI, YpaBHEHMS, HEPABEHCTBA U CHUCTEMBl IO YCIIOBUIO 3aJauH,
HCCJIEI0BATh IOCTPOCHHBIE MOJIENIN C UCIIOJIb30BaHUEM arrapaTa aareopbl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATUSAMH: TEpHOAWYECKass (DYHKIHS, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUHU, TOYKH SKCTpeMyMa (yHKIMM, Hauboibliee U
' HalMeHbllIee 3Ha4eHUs (PYHKIMHM Ha IPOMEXKYTKE; UCHOJIb30BAaTh UX JUIS
uccieoBaHus QyHKIMU, 3aJaHHON rpaduKoM
OnepupoBaTh NOHATHAMH: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON U
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IUIOCKOCTH M UCIOJIb30BATh JJIs pEIICHUs] YpaBHEHHUH U HEPaBEeHCTB
33 N306paxaTh Ha KOOPAUHATHOM MIOCKOCTH IrpaUKU JTUHEHHBIX YpaBHEHUN
' Y MCTIOJIb30BATh UX JUIS PEUICHUSI CHCTEMBI JIMHEHHBIX YpaBHEHHUN
34 Hcnonb3oBate rpaduku (GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPyruxX y4eOHBIX JAUCIHUILIIH
4 Havana marematndeckoro ananusa
OnepupoBaTh NMOHATUAMU: HETIpepbIBHAsL (QYHKINSA, TPOU3BOIHAS (DYHKIUH;
4.1 MCIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUH CMBICI MPOU3BOAHON [
pelieHus 3aaad
4 HaxonuTeh  MpoM3BOAHBIE  3JEMEHTapHBIX  (QYHKIUH,  BBIYMCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIUH
Hcnonp30BaTh  MpPOM3BOAHYIO ISl  HCCIENOBaHWs ~ (YHKIIMA  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, MPUMEHATh pPEe3yJIbTaThl HCCIEAOBAHUS K
MOCTPOCHHIO IPa(hUKOB
44 Hcronp30BaTh MPOM3BOAHYIO JUISI HAXOXKACHUS HAWJIYYIIETO PEIICHUS B
' NPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-YKOHOMUYECKHX, 3a/1auax
45 OnepupoBaTh MNOHATUSMH: TEpBOOOpa3Has M WHTErpajl; MOHUMATh
' reoMEeTpUYeCcKUil U (pU3NYECKH CMBICIT HHTETpaja
46 HaxonuTh nepBooOpa3Hble 3J€MEHTapHBIX (YHKLINH, BBIYUCISATh HHTETPal
' no ¢opmyine Hetorona — JleiiOHuna
47 Pemrate nmpukiagHbIe 3a/1a4d, B TOM YUCIIE CONHMAIHHO-DKOHOMUYECKOTO U

(bU3NIECKOro XapakTepa, CpeICTBAMHI MaTeMAaTHIECKOTO aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
Kox
1 Hucna v BBIYUCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOU, TMPOLIEHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE TpoOH. Apr(pMETHIECKUE OTEpaluy ¢ pallMOHATLHBIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHU. [IpuMenenue npobeii u mporeHToB
JUISl peLIeHUs IPUKIIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U pealbHOU KU3HU
JeiicTBuTenpHble yncia. PanonanbHble U UppalMoHaIbHbIe yucia. ApupmeTndeckue
1.2  onepauuu c AeHCTBUTENbHBIMM uuciamMu. [IpuOnarkéHHbIE BBIYMCICHMS, NpaBUIIa
OKpYIJICHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BBIYACICHUN
Crenens ¢ 1enbIM nokaszareneM. CTangapTHast popma 3anucy AeHCTBUTENBHOIO YHCIIA.
1.3 = Hcnonw3oBanue noaxonsiied Gopmbl 3alMCH ACHCTBUTEIbHBIX YHMCEN Ul PELICHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOHW cTerneHu. JleWcTBUS ¢ apuPMETHIECKUMU
' KOPHSIMM HaTypaJbHON CTEIICHH
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC,
ApPKTaHI€HC YHUCIOBOIO apryMEHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1  ToxnecTBa M TOXJIECTBEHHBIC TIPE0OPa30BaHUS
99 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' bopmysl
53 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
' HUHTEPBAIOB
2.4  Pemenwue 1enbix U ApoOHO-PAIMOHATBHBIX YPABHEHNH 1 HEPABEHCTB
2.5  Pemenue uppannoHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  Pemenue TpUTOHOMETPUYECKUX YpaBHEHHMA
57 [IpumeHeHne ypaBHEHNH U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a1a4 U3
' pa3INYHBIX 00J1aCTe HAYKU U pealibHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oyukius, crnocodbl 3amanus ¢yHkuuu. I'paduk QyHkinun. BzaumHo oOpaTHbIE
' GyHKIUHA
3.9 OO6nacTp ompeneNeHuss W MHOXKECTBO 3HadeHuWH ¢yHkuumu. Hymum ¢dyHkmm.
' [IpomexyTKH 3HAKOMOCTOAHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
33 Crenennas (yHKIMSI C HaTypallbHBIM U TIENIBIM TTOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa U rpauK KOpHsI N-Oi CTENEeHH
3.4 Tpuronomerpuyeckas OKpPYKHOCTb, ONpEIENCHHE TPUTOHOMETPUUYECKUX (YHKIUN

YHCIIOBOTO apryMeHTa




4 Hauana MmaTemMaTuieckoro aHanmsa
41 [TocnenoBarenbHOCTH, CIIOCOOBI  3aJaHusl  IocienoBaTeNbHOCTEH. MOHOTOHHBIE
' T0CIIEIOBATENEHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccud. beckoHeuHo —yObIBarolas
49 |~ TEOMETpHYECKasd NPOrpecCHs. Cymma OeckOHEYHO YOBIBaIOLIEH TIeoMeTpUdecKon
' nporpeccun. Popmyna CIOXKHBIX HpoueHToB. lcmosnb3oBanue mnporpeccun ams
peleHHs peabHbIX 3ajjau MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauud Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 | IlpumeHeHHe TEOPETHUKO-MHOXKECTBEHHOI'O ammapara Juid ONMCAHUS PEaJbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33Ja4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.2  Ormpenenenue, TeopeMa, CleICTBUE, J0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMbId 3JI€MEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 Harypanbnble u nensle uncia. Ilpu3Haku AeTMMOCTH LENbIX Yncell
1.2 CreneHb ¢ palMoHaJIbHBIM NOKa3aresnaeM. CBoicTBa cTeneHH
1.3 Jlorapudm uncna. [lecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxxeHUi, copepKalUX JOrapu(pMbl
2.2 [TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAJIbHBIM MIOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHbIE ypaBHEHHS U HEPAaBEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
26 Cuctembl TUHEHHBIX ypaBHEHUH. PelieHre npukiaHbIX 3aa4 ¢ OMOIIbIO CHCTEMbI
' JIMHEUHBIX YPaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUH M HEPABEHCTB
28 [TpuMeHeHne ypaBHEHHIA, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a/1a4
' W 3aJ1a4 U3 pa3IMyuHbIX o0acTell HAyKH U peasibHOM KU3HU
3 OyHKIHH U TpaduKh
Oyukuus. Ilepuonnueckue ¢yHkuu. I[IpomMexxyTKH MOHOTOHHOCTH (QYHKIUH.
3.1 MakcumymMbl ¥ MUHUMYMBl QyHKIUU. HauGomnpiiee M HauMeHblIee 3HAYEHUE
(GYHKIIMHM Ha IPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.3 [Toxa3zaTtenbHast u norapudmudeckas QyHKIMH, UX CBOWCTBA U IpapuKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUHN A7 peLlIeHHs] ypaBHEHUM 1 TMHEWHBIX CUCTEM
3.5 Hcnonb3oBanue rpadukoB GpyHKIMIA TSI HCCIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,




KOTOpBhIC BO3HUKAIOT TPHU PEIICHUH 3a/1ad W3 APYruX YYeOHBIX MPEAMETOB H
peaIbHOM KU3HU

4 Haygana maTemaTnueckoro anaumsa

4.1 HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /71 pEILIEHHS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM

43 [TpousBosHble 3neMeHTapHbIX (QYHKIUH. DOpMysbl HaXOXIEHHUS IPOU3BOAHOM

' CYMMBI, IPOU3BEIEHUS U YACTHOIO (QYHKIIMUH

[IpumeHeHne mTPOU3BOAHONW K UCCIEAOBAaHHIO (YHKIMI HAa MOHOTOHHOCTb U

4.4 9KCTpeMyMbl. HaxokaeHne HauOOoJNbIIer0o W HAaMMEHBIIEro 3HAa4eHUs (QyHKIUU Ha
OTpe3Ke
[Ipumenenne mpou3BOIHON JUIsl HAXOXKACHUSI HAWIYUILEro PEeLIEHUs B IPUKIIAHbBIX

4.5 3amadax, JUIS OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMyson wiu
rpaduKoM

4.6 [TepBooOpaznas. Tabnuia mepBoOOPA3HBIX

4.7 WuTerpan, ero reoMeTpuueckiii 1 (U3NIECKHUA CMBICI. BhIUMCIeHHe HHTErpaja Imo

dopmyne Hetotona — JleiiOnuna




IHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenne Merogamm J0Ka3aTenbCcTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELICHNUH 33]a4, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; YMEHHE  OIEpUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOXKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NIPU PEIICHUU 3a7ad, B TOM
YyHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHue omnepupoBaTh MOHATUSMU: HATYPAJTIbHOE YMCIIO, LIEI0E YHUCIO,
CTEMEeHb C IEJIBIM T0Ka3aTeJeM, KOPeHb HaTypaJlbHOW CTETIEHU, CTETICHb C
palMOHANbHBIM MOKA3aTEJIEM, CTEIEHb C JIEUCTBUTEIIbHBIM IOKa3aTelIeM,
morapudmM UHCIA, CHUHYC, KOCHHYC W TaHI€HC IPOU3BOJIBHOTO 4YHCIIA,
OCTaTOK 10 MOJYJII0, PAIMOHAIBHOE YHCIIO, HUPPAMOHAIBHOE YHCIIO,
MHOXECTBA HATYpaJIbHBIX, UEJIbIX, pAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCIIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBITNI 00N
JIeNUTeNh W HauMEHbllee oO0lnee KpaTHOe, anroputMm EBkmnaa mpu
pEIIeHNH 3a/7a4; 3HAKOMCTBO C Pa3JIMYHBIMUA TO3UIIMOHHBIMH CHCTEMaMHU
CUMCIICHUS; YMEHUE BHITIONHAThH BHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPDAKEHHN CO CTEeNEeHsSMH W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palMOHANBHBIX  BBIPAKEHMM; yMEHHE  ONEepUpPOBaThb  IMOHSATHUSMU:

MOCJICIOBATEIBHOCTD, apu(MeTHYecKass MpOTrpeccusi, TeOMETpPHUYECKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKYppEeHTHBIX (hOpMyYJ; yMEHHE ONEepUPOBATHh MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
IPOU3BOUTH apu(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenuTenb  MaTpULbl,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, WX CHUCTEMBI, YMEHHME OIIEPUPOBATH
MOHATUSMH: TOXIIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YpaBHEHUS,
HEPABEHCTBA U CUCTEMBl C IOMOUIBIO pPa3IUYHBIX IPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTb (YHKIMH,
NEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (DYHKIIMM, MOHOTOHHOCTbH
(GyHKIUH, KCTpeMyM (yHKLIHM, HauOoJblllee U HAaWMEHBIIEEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpasl MPOU3BOAHAs (YHKIMHM, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
MHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUH; yMEHHUE
BBIUNCIATh  NPOM3BOJAHBIE  CYMMBI, INPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHME HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJHYIO JJISi HCCIENOBaHUS (DYHKIIHMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAueHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIM3a; MPUMEHATh MPOU3BOAHYIO ISl HAXOXKICHWS HAWIydLIEro
pellIeHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOJAUTh TUIOMATU U O0BEMBI PUTYp C MTOMOIIBIO




HHTCrpaia;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3uus (pyHKIMH, JuHEeiHas GyHKUWSA, KBaapaTudyHas (QYyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeslbHAs |
aorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH HM3YyYEHHBIX
¢GyHKUMH,  BBINONHATE  HpeoOpa3oBaHusi  rpadukoB  (YHKUIHUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NMPEJAMETOB W 3aJad M3 peabHOM
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (YHKUMHA Uil pelleHUs YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JacCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIENOBATH IIOIYYEHHOE pEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE  MOJIEJIM C  HCIOJBb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeJHee apu(pMeTHUyecKoe, MeHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHue W3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMalIKIO, IPEJCTaBICHHYIO B Ta0lMIaX, HA AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAUMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu Mcciael0BaTh COBMECTHbBIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeHBaHUs U JTUHEHHON perpeccuu

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pacHpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pacCOpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/ICIeHH; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN IS pelieHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSIBICHUS 3aKOHA
OONMBIINX 4YKCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUAX; YMCHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  TNEPeCcCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS UL PEHICHUS 3a]ad; OLCHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMMU: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUHN YIoJl, IBYTPaHHBII
YIoJI, TPEXTPAHHBIN YIoJI, CKPEUIMBAIOIIKECS MPSAMbIC, MapaJUIEIbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojdl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJb30BATh MPU PEIICHUU
3aa4 U3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEMaTHYECKUE
MOJENIN C IOMOLIBK0 TEOMETPUYECKUX IOHITUM U BEJIMYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSMU: IJIOWAAb (QUIYpHI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyca, LUIMHApA, O0BEM KyOa,
IPSIMOYTOJIBHOTO ~NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromascsi cdeppl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHs, B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHUpoBaTH ONpeAeIeHU U3y4aeMbIX (UTyp, BBIABUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo ¢uryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B NPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (GUTYypPBl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh T€OMETPUUYECKIE OTHOIICHHS TIPU
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYECCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 peabHOW KHM3HH, YMCHHE BBIUHCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mHa, yromj, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
u3ydyeHHble (QOPMYJIBI U METOJbl, B TOM YHCIIE: IJIOIAAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab cheprl; 00béM Kyoa,
NPSMOYTOJBHOTO TapajiieNienunena, TUPaMUAbI, TPU3MBI, [TUIUHIIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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VYmenune ONEprpOBaAThH MOHATUAMU: MPAMOYTOJbHASA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIOKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE IPOM3BEICHHUE, YIOJ MEXIy
BCKTOpaMHU; YMCHUEC HCIIOJIb30BATH BeKTOpHBIﬁ u KOOp}II/IHaTHLIﬁ METOL

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMcTOB

YMeHne BeIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]1a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHUE paclo3HaBaTh MPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMATUUECKUX

OTKPBITHI POCCUICKON M MUPOBOW MaTeMaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypallbHOW cTereHH. J[eWCTBUS ¢ apuPMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTENEeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI

JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOnepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuiia cucCTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeTuTeh MaTPHIIEI
3 DyHKINUK U TpaPUKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocienoBaTeabHOCTH, CIIOCOOBI 3a4aHUs OCJIEA0BATEIbHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 37IeMEHTAPHBIX (YHKIIMI
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpAIIEHUS
7.5 Koopaunatsl 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



