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HOACHUTEJBHASA 3AIIMCKA

VY4eOHsblii Kypc «Anrebpa W Havajla MaTEMATHUYECKOTO aHAIM3a» SIBISICTCS
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro ooiiero odopazoBaHus,
MOCKOJIBKY, C OZHOW CTOpPOHBI, OH OOECTeYMBaeT MHCTPYMEHTAJIbHYIO 0a3y is
M3YUCHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroOil CTOPOHBI, GOPMUPYET
JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE O0Y4YaIoIIMXCs Ha YPOBHE, HEOOXOUMOM
JUIL OCBOEHUSI UH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU U JPYTHX
JUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca OOyYaroliuecs OBJIAJICBAIOT
YHHUBEPCATbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (opMyiupyer cBou
JOCTIKEHHUS B MaTeMaTH4ecKoit popme.

VY4eOHbpIli Kypc anreOpbpl U Hauad MaTEMaTHYECKOrO aHalu3a 3aKJaJbIBacT
OCHOBY JJii YCIIEHIIHOT'O OBNAJACHHUS 3aKOHaMU (PU3UKHU, XHUMUHU, OHUOJIOTHH,
MIOHMMaHUSI OCHOBHBIX TEHJCHIINI Pa3BUTHUSI SKOHOMUKH M OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOIB30BaTh MX JJs JajdbHEWUIIEro oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke Bpemsi OBlajeHHe aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSIMH anreOpsl M MaTEeMaTHYeCKOro aHalu3a pa3BUBACT
yMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKa3bIBATh
YTBEPXKICHUSA C MOMOIIBI0O MHAYKIMUA M PacCyXaaThb AETyKTUBHO, UCIOIb30BATh
00001lIeHHEe W KOHKPETH3alHI0, a0CTparupoBaHUE M aHAJOrUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBIIIUICHHE.

B xoxe usyuenusi yueOHOro Kypca «Ainredpa ¥ Havalla MaTeMaTH4YECKOTO
aHaM3a» 00ydJaroIiuecs: MONY4Yar0oT HOBBIM OMBIT PEIICHUs MPHUKIAJHBIX 3ajad,
CaMOCTOSITENTFHOTO MOCTPOCHHSI MaTeMaTHYECKUX MOJIENEeH pealbHbIX CUTYaIluH,
MHTEPIpPETAallid  TOJNYYCHHBIX  pEeIIeHWH, 3HAKOMSITCI C  I[pHMepamMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B TMpHUpOJE, HAayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSAMHU U UX aBTOPaAMU.

Y4eOHblii Kypc 00JIajaeT 3HAYUTEIHHBIM BOCHHUTATEIHHBIM IMOTEHIIUAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 ydeOHbIl Marepuain, CHoCcOOCTBYIOIIMMA
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 crenuduky ydeOHOM
JESITeNbHOCTH, TpeOyIoUlell MPOJOIKUTENbHONM  KOHIICHTPAlMd  BHHUMAaHUA,
CaMOCTOSITEIFHOCTH, ~AaKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3a  IOJIYYCHHBIH
pe3ynbTar.

B ocHoBe Meromuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaM3a JEKUT ACSITeTbHOCTHBIN MPUHITUI 00yUYEHHUS.

B crpykType yueOHOro kypca «Anredbpa M Hauyajga MaTeMaTHYECKOTO
aHaJIM3a» BBIICTICHBI CIENYIONIME COACpKATEIbHO-METOqUYECKe TuHun: «Yucna
U BBIUUCIEHUS», «DYHKIUU U rpadukny, «YpaBHEHHs U HEpaBEHCTBa», «Hauama



MaTeMaTUYeCKOro aHanmu3a», «MHOXecTBa ® JIOTMKa». Bce OCHOBHBIE
COJIEP)KATEIBHO-METOANYCCKHE JIMHUA W3YYaloTCS Ha TPOTSDKCHWU JABYX JIET
o0yueHHus Ha YpOBHE CpelIHEero oOIiero oOpa3oBaHUs, €CTECTBEHHO OTOJIHSS
ApYT Opyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TE€MaMHU M pasnenamu. JlaHHbBIN
yu4eOHBIH KypC SIBISETCS WHTErPATUBHBIM, ITOCKONBKY OOBEAMHSET B cebe
collep)kKaHNEe HECKOJIbKUX MaTeMaTHYeCKHX JUCUMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKH aHAJIM3, TEOPHS MHOXKECTB, MaTeMaTHUecKas
noruka u gpyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIe0BaTeIbHO popMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKYI0 MOJIeldb peaJbHON
CUTYaIluH, IPUMEHITHh 3HAHUS, MOITYYCHHbIE TIPU U3YYEHUU y4eOHOro Kypca, JUis
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITMPOBAHHON MAaTeMaTUYECKON 3aaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-MeTOANYECKass JMHUA «Uuclia U BBIYHCICHUS» 3aBepIIacT
(dopMupOBaHHE HABBIKOB HCIOIb30BaHUS JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI0 0011ero oopasoBanus. Ha ypoBHe cpennero o0iiero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (OPMHPOBAHUIO  HABBHIKOB
PaIMOHAIIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CeOS MCIOJIb30BAaHUE PA3IUMYHBIX
dopMm 3amucu 4Yncia, yMEHHE JeJaThb NPUKUIKY, BBIIOIHATH MPHUOIMKEHHBIC
BBIUMCIICHHS, OIEHMBATh YHUCIIOBBIC BBIPAKCHHSA, padOTaTh C MAaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbBIE OOYyYarolmMMCS MHOXKECTBA HATypajlbHBIX, IIEIbIX,
paIlMOHAIBHBIX U JICUCTBUTENBHBIX  YHCET  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX dYHcell. B KaXIoM ©3 3TUX MHOXKECTB PacCMaTPHUBAIOTCS
CBOWMCTBEHHBIE €My CIenupUIecKue 3aJaud M OIepaluu: JelIeHHe HaIelo,
ONEPUpPOBAHUE OCTAaTKaMH Ha MHOXKECTBE IIEJBIX YHCEN, OCOObIe CBOWCTBA
PaIMOHANIBHBIX M UPPAIMOHATIBHBIX YKCEN, apU(PMETHIECKUE OMEepaIiu, a TaKkKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocnenoBaTeIbHOMY PACIIUPEHUI0 Kpyra HCIONb3yeMbIX YHCeT |
3HAKOMCTBY C BO3MOXXHOCTSIMU WX TPUMEHEHUS ISl PEIICHUS Pa3IMYHbIX 3a7ad
dopmMupyeTcsi mpeACTaBlIeHNE O €IUHCTBE MATEMAaTUKU KaK HayKHd W €€ pOJiH B
NOCTPOCHUU MOJIENEH peaTbHOTO MHpa, IIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKPETH3aIIHsI.

Jluaust «YpaBHEHHsI M HEPABEHCTBA» pEATU3YETCs HA MPOTSHKEHUU BCETO
o0Oy4yeHHs Ha YpPOBHE CpEIHEro oO0Iero o0pa30BaHUs, MOCKOJBbKY B KaXXIOM
pasnene IlporpamMmbl MpenyCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3amad. B
pe3ynbTaTe OOydalolIuecs OBJIAJCBAIOT PA3IMYHBIMA METOJAMH  PEIICHUS
pallMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEJIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUYECKUX YPaBHCHUM, HEPABEHCTB U CHUCTEM, a TaKXke 3ajad,
colepKammux mnapamerpel. [lomydeHHbIE yYMEHHS IMPOKO HCTOIB3YIOTCS MpH



UCCIIEZIOBaHUN (PYHKITMI C TOMOIIBIO MPOU3BOIHON, MPU PEIICHUN TPUKIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HaXOXKJACHUE HAOOIBIINX U HAUMEHBIITNX 3HAYCHUH ()yHKIUU.
JlanHasi comepkarenbHas JUHUSL BKIIIOYAeT B ce0s Takke (OpMHUpPOBAHHE YMEHUMN
BBIMIONHATh  pacuéTel 1o  (GopMmynaMm, TpeoOpa3oBaHUS  palMOHATIBHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUH, a TaK)Ke BBIPAXKCHHH,
coJepKallluX CTelneHu U Jorapupmel. braronaps uzydeHHio anreOpandeckoro
MaTepualia TPOUCXOIUT  JalbHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0YyYarommxcs, (POPMHUPYIOTCS HABBIKU JETyKTHBHBIX
paccyxaeHuid, paboTl ¢  CHMBOJBHBIMH  (QopMamMH,  TPEACTaBICHUSA
3aKOHOMEpPHOCTEW M 3aBUCHMOCTEH B BUJE PABEHCTB U HEPAaBEHCTB. Ajredpa
npennaraet S(QPEKTUBHBIC WHCTPYMEHTHI IS PEHICHUS TPAKTUYCCKUX W
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HATJSTHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
S3bIKA HAYKH.

CopepxxarenbHo-MeToAuYeckass JuUHUA «DyHKUMH H  TpaduKu» TECHO
HepervieTaeTcs ¢ APYTMMU JUHUSAMH y4eOHOro Kypca, MOCKOJNbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCIE0BAaTENbHOCTh N3YUEHUSI MaTepuaia. M3yueHue CTerneHHou,
MO0Ka3aTeNbHOM, JIOrapu(PMUUECKON 1 TPUTOHOMETPUUECKUX QYHKIIUN, UX CBOMCTB
U rpaduKOB, UCTIOIB30BaHUE (DYHKIMM TSl pEIICHHs 3a/1a4 U3 JAPYTrUX y4eOHBIX
IPEIMETOB U PEaTbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEeMAaTUYECKUM aHAIU30M,
TaK U C pEIICHWEM ypaBHEHUN M HepaBeHCTB. [Ipum 3ToM OombIioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BbIpakaTh (GOpMylIaMu 3aBUCHUMOCTH MEXKIY
pPa3IUYHBIMA BEITUYMHAMH, HCCIEIOBaTh TMOJYyYCHHBIE (PYHKIUH, CTPOUTH UX
rpaduku. MaTepuan 3Tol cojiepKaTeIbHON JIMHUY HAlIEJICH Ha Pa3BUTHUE YMEHUU
¥ HABBIKOB, MO3BOJISIONIMX BBIpAXaTh 3aBUCHUMOCTH MEXIY BEIMYMHAMU B
paziuuHor dopme: aHATUTHYECKOM, Tpadudeckord U cioBecHo. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3ALIUH, UCITOJIb30BAHUIO AHAJIOTU.

CopepxxarenbHasi nuHusa «Hauyana MareMaTHyecKkoro aHajin3a» IO3BOJISIET
CYIIIECTBEHHO PACUIMPUTh KPYT KaK MAaTeMAaTHYeCKHX, TaK U MPUKIAJAHBIX 3a/1ad,
JOCTYMHBIX OOYYaIOIMMCS, TaK KaK y HUX MOSIBISAETCS BO3MOXXHOCTh CTPOWTH
rpa@uKy  CIOXKHBIX (YHKLIMM, ONpEeAeNsaTh MX HAuOONbIINE W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUryp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
ycKopeHus: mpoueccoB. JlaHHas coaepkaTenbHas JIMHUS OTKPHIBA€T HOBbBIE
BO3MOXKHOCTH TIOCTPOEHHUS MaTEMaTHUYEeCKUX MOJENEH pealbHbIX CHUTYallHH,
MO3BOJISIET HAXOAWTh HAWIydylllee pelIeHWe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHUYECKUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4YE€CKOTO
aHaiM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHUN pPACTIO3HABATH MPOSIBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaroniuecs y3HalT O



BBIIAIOIIMXCS PE3YJIbTaTaX, IMOJTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljiararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIUNA BCE pa3/Ieibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTEeMaTUYECKUE
TUCITUIUTMHBL W WX TPWIOXKEHUsS B eawHoe Ienoe. IloaToMy BaxHO JaTh
BO3MOXXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKHU U MCIIOJIb30BATh €0 JIJISl BHIPAKEHUS CBOMX MBICIIECH.
JlpyruMm BaXKHBIM TPU3HAKOM MaTEeMaTHUKH KaK HAyKWd CJEIyeT MpPU3HATh
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
npaBWjiaM  TOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIIICHHS
00yJaroIIMXcs, TO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUS HAa OCHOBE JIOTHYECKHX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yueOHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOrO aHAIHM3a»
PUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOT'0 MOJCIUPOBAHUSA, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCJIEAOBAHMS O3TUX MOJEICH C TIOMOIIBIO ammapara aireOpbl |
MaTEeMaTUYECKOTO aHalu3a, WHTEPIPEeTaliyd TOJyYEHHBIX pe3ylbTaToB. Takue
3a/IaHUs BIUIETEHBI B KAXK/IBIN U3 Pa3/eoB MPOTrpaMMBbI, ITOCKOJIBKY BECh MaTepra
y4e0HOTO Kypca IIMPOKO HCIOJB3YeTCs I PEIICHHS NPUKIaAHBIX 3anad. [lpu
pEIICHUM  pEabHBIX  NPAKTHYECKUX  3a7ad  OOydYaroIuecs  Pa3BHBAIOT
HaOII0JaTeNIbHOCTh, YMEHHUE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IMaTh H  KOHKPETH3UPOBATh  IPOOJIEMY.
JlestenpHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TPUKIAIHBIX 3a7a49
OpTaHM3yeTCs B TpOIlecce M3YUSHHs BCEX TEM Y4eOHOTo Kypca «Anredpa u Havasa
MaTEeMaTUYECKOTO aHaTN3ay.

Ha wu3yuenune yuyeOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOrO
aHanuzay» otBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
10 KJIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie uynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHM, MPOILIECHTHI,
OeckoHEeuHbIe Tepuoanueckue apoou. [IpumeHeHnue apoOelt U MPOIEHTOB IS
penieHns NPUKIaaHbIX 3a4a4 U3 Pa3IMYHbIX OTpaciel 3HAHUU U PEANIbHOM KU3HU.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepalud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIIa U €ro cBOoMcTBa. [IpuOmmk€HHbIE BHIYUCICHUS, IPABUIIa
OKPYTIJIEHUS, IPUKHUJIKA U OLIEHKA PE3YyJIbTaTa BIYUCICHUN.

Crenenp ¢ uenbiM mnokaszareneM. buHoMm Hsrorona. Hcenonbe3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHb ¢ panvoOHaJIBHBIM I[IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JEACTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI€HC YMCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTaHI'€HC YMCIIOBOI'O apryMEeHTa.

YpaBHeHUs] U HEPABEHCTBA

ToxaecTBa W TOXICCTBEHHbIE MpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEpPAaBEHCTB. MHOro4YJIeHbl OT OJHOW NEepeMEeHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIEH € ocTarkoM. Teopema be3y. MHoOrowiessl ¢  LEIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpazoBaHus YKCIOBBIX BBIpAXKEHUMN, COACPKAIINX CTETIEHU U KOPHHU.

HppanmonanbHbie YpaBHECHUS. OcHOBHBIE METO/IbI pelieHus
VPPaLMOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX
YPaBHEHHM.

[IpeobpazoBaHue BIpAKEHUH, COIEPIKALTUX JIOTapU(MBI.

Jlorapudmuueckue ypaBHEHHS. OcHOBHBIE METO/IbI peleHus
aorapu(MUYECKUX YpaBHEHHH.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopMyIbL. IIpeoOpazoBanue

TPUTOHOMETPUUYECKHUX BBIPAKEHUM. PellieHrne TpUroHoMeTpuyecKkux ypaBHEHH.



Pemienue cucreM JMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHH. Ornpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS JUIsl PEIICHMS
CHCTEMBbl JIMHEHHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOW MOJAEIU C
IIOMOLIBIO MATPUIL U ONPEIEIUTENECH.

[TocTpoeHne maTeMaTUYECKHUX MOJENIEN PealbHOM CHUTYyalUUMHU C IOMOILBIO
ypaBHEHUIl 1 HepaBeHCTB. lIpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JacTel HAayKH W peantbHOM
KU3HU.

DOyHkuuM U rpapuxu

OyHkus, crnocoObl 3amaHus (yHkuuu. B3anMHO o00paTHble (QYHKIUU.
Komnozunust ¢ynkuuit. I'padux  yHkiuu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Ob6nacTe ompeneneHus U MHOXECTBO 3HadeHu (yHkumu. Hymmu dyHkumu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢bysakiuu. [IpomMexyTKM MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MHUHUMYMBI
¢dbynkiuu. Hanbomnpliiee n HanMeHbIIee 3HaYeHUS QYHKIIMUA HA TTPOMEKYTKE.

JIunelinasi, KBaApaTU4HasT W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPauKOB.

Crenennas QyHKIMS ¢ HATYypajJbHBIM U IENbIM MoKa3zaTeneM. E€ cBoiicTBa u
rpaduk. CBoiictBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUA OOpaTHOU
CTEINEHU C HATYPAJIbHBIM [TOKa3aTEIIEM.

[TokazatenbHass U jorapupmuyeckas (GyHKUMU, UX CBOMCTBA M TpaduKu.
Ncnonb3oBanue rpa@ukoB GyHKIMMA 7151 pellICHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOLECCAX U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeILHOCTH, CHOCOOBI 3aJaHUd MOCJIeHoBaTeabHOCTEH. MeTton
MaTEeMaTH4YECKON 170:014%910%028 MoHOTOHHBIE U OrpaHUYCHHBIE
NIOCJIENOBATEIBHOCTU. VICTOpUS BO3HMKHOBEHMS MAaTEMaTUYECKOIO aHaIM3a Kak
aHanKM3a OECKOHEYHO MaJbIX.

Apudmernueckas u reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIiast
reomerpuueckas nporpeccus. Cymma O0eCKOHEUHO yOBIBAIOIIEH T'€OMETPUUYECKOMN
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN POCT. Yucno e. @opmyina CI0KHbIX
OpoUEeHTOB. Mcronb3oBaHWE MPOrpeccuu Uil PELIEHUs pealbHBbIX —3a/ad
NPUKJIAJHOTO XapaKTepa.



HenpepoiBabie (yHKIIMM W WX cBoHcTBa. TOYkM paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiuid. CBOHCTBa (QYHKIMUA HEMPEPBIBHBIX HAa OTpe3ke. Meroj
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QyHKIMU. OnpeneneHue, reoMeTpUuIeCcKuid 1
bu3MUecKuil CMBICT MPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K TpaduKy QPyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, oOlepanuyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. Jluarpammsl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOKECTBEHHOI'O —ammapara s
ONMCAHUs PEaJbHBbIX IPOLECCOB W SBICHUM, NPHU PEUIEHWH 3aJad W3 JPYTrUx
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBUE,
JIOKa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BBIYMCICHUA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpImuii obnmi aemutens (mamee — HOJl) m HamMensbimee oOmiee
kpatHoe (nanee — HOK), ocratkoB o mony:mto, anropurmMa EBkiuaa ass pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommiekcHble uucna. AnreOpanueckass W TpUTOHOMETpUUYEcKas (OpMbI
3aMiCH KOMIUIEKCHOTO 4Hciia. ApudMeTHYecKHe Oreparud ¢ KOMIUIEKCHBIMU
gyucinamMu. M300pakeHue KOMIUIEKCHBIX YHCE Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO 4yucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIsl PellieHrs PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHUs ¥ HEPABEHCTBA

CucreMa M COBOKYHNHOCTb YPaBHEHUH W HEPABEHCTB. PaBHOCUIIBbHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PellieHre TpUroHoMeTpuYeCKX HEPABEHCTB.

OCHOBHBIE METOJbI pELICHUS TMOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UppaIOHATbHBIX, TOKA3aTENbHBIX U JOTapu(MUIECKUX YPABHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHM.



[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PEIHICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3ajlad W3 pa3lIMYHbIX 00JlacTeld HayKu M peabHOMN
KU3HU, THTEPHPETAUS [TOTYyUYECHHBIX PE3YIHTATOB.

DOyHkuuM U rpapuxu

I'padpux kommnoszunmu Qyskuuii. ['eomerpuueckue o0Opas3bl ypaBHEHUUA U
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckre MeToanl pelieHUss ypaBHEHUN W HepaBeHCTB. ['paduueckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanne rpadukoB (QyHKIUN I HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOPHIC BO3HHUKAIOT TMPHU PEHICHUW 3aad W3 APYTHX ydeOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havyajsa MaTeMaTH4eCKOro aHaJu3a

[IpumeHenre MpoU3BOAHON K UCCIEIOBaHUIO (YHKIIMM HA MOHOTOHHOCTH H
3KCTpeMyMbl. HaxokaeHue  HauOONBIIEr0O W HAUMEHBIIEro  3HAYEHUU
HETMPEePHIBHON (YHKIIMU HA OTPE3KE.

[IpyumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pEUICHUs B
NPUKIAIHBIX 3ajladax, sl ONpEIeNIeHHs] CKOPOCTM U YCKOpPEHHs Ipoliecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKImMi. [TpaBuina HaxoXx1eHUs TEPBOOOPAZHBIX.

Wnrerpann. ['eomerpuuecknii CMBICHI MHTErpala. Brruncnenue
onpenenéHHoro uHTerpana mno popmyne Hetotona-JIeitonuna.

[IpumeHeHue wHTErpana I HAXOXKAEHUS IUIOMIA[eH IUIOCKUX (UTYp H
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumepst pemenuit auddepeHmaibHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJICTUPOBAHUE pEAIbHBIX MPOIECCOB C MOMOMIbIO  Au(depeHInaTIbHbIX
YPaBHECHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocsi Kak akTUBHOT'O U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Ipolenyp TpakIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaKEHUS K
IPOIUIOMY M HACTOSAILIEMY POCCHUHUCKONW MaTE€MaTHKH, IIEHHOCTHOE OTHOILIEHHE K
JOCTHYKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIbI,
UCTIOJIb30BAaHUE DJTHX JOCTIKCHWHM B JIPYyruX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JOCTH)KCHUN HAyKH U JEATEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JMYHOTO BKJIa/la B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETHKY MaTE€MaTHYECKUX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a/a4, PEIICHUH, pacCyKIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHSATH MaTEMaTHUUYECKHWE 3HAHUS B
MHTEpEeCcax 310pOBOIro U 0€30MacHOro 0dpasa KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTJIbIXa, peryispHas (u3ndecKkass akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON 1E€ATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IEHHOCTH TPYIOJII00Us, HWHTEpeC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW MU €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymei mnpodeccur U peaqru3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



FOTOBHOCTH M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHHI0 U
caM0o0OOpa30BaHUI0 Ha TIPOTSHKEHWU BCEH JKM3HHM, TOTOBHOCTh K aKTUBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKONH KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE II100aIbHOr0 XapaKTepa dKOJIOTHISCKUX POo0IeM, OpUEHTAIIHS
HA TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pelieHus 3aaad B 00J1acTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHUE TIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOH HayKdh Kak cdepbl 4YeIOBEYECKOM MEsITEIbHOCTH, JTaroB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOM KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATEIBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

basoBble jjornyeckue 1efcTBUA:

BBISIBJISITh U XaPAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHATHM, OTHOUIEHUH MEXIYy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeIeNICHHs] TIOHATUM, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUY,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATh,  (OPMYJIUpPOBaATH U  MpPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, eIMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUN
(MpsiMbI€ ¥ OT MPOTUBHOIO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTEH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOWpaTh cmoco0 perneHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEILCHUS, BbIOUpaTh  HauOoyiee MOAXOASIUUA € YYETOM
CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPHUEB).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIOh30BaTh BOMPOCHl KaK HCCIICNOBATEILCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MPOOIEeMYy,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTu4ecKoro oObeKTa, sIBJICHUs, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE PAa3BHTHE IIPOIECCa, a TaKKe BBIIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIISITH ACPUIIMTHI MH(DOpPMAIMK, TaHHBIX, HEOOXOAMMBIX NJIi OTBETa HA
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH(OPMAILIUIO U3 UCTOYHUKOB PA3IMIHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh MH(POPMAIIUIO, TPEIACTABIATh €¢ B paslIWYHBIX (popmax,
WILTIOCTPUPOBATH TPaPUUECKH;

OIICHUBATh HaJEKHOCTD uHbopMaIu 1o CaMOCTOATEIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeISIMU  OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U IUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUA MO XONY PELICHUS 3a1auy,
KOMMEHTUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/€ OOCYKIEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIEeHUs, COIOCTABIATh CBOU CYXACHUA C CYXICHUSIMU IPYIMX YYaCTHHUKOB
auanora, oOHapy>KMBaTh pa3iMuMe W CXOACTBO MO3UIUH, B KOPPEKTHOM (opme
(opMyIupOBaTh Pa3HOIJIACHs, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIEA0BAHUA,
IPOEKTa, CaMOCTOATEIBHO BbIOMpPATh (OpMAT BBICTYIUIEHHS C YYETOM 3ajay
pe3eHTAlMU U 0COOEHHOCTEN ayAUTOPHUH.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ



Camoopranuzanus:

COCTAaBJIAThH ILJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOMpATh CIIOCOO pElIeHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJIQJ€Th  HABBIKAMHU  TO3HABAaTEJIbHOW  pEeQUIeKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMONPOBEPKHU, CAMOKOHTPOJS Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTUYECKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JCATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATh PUUUHBI
JOCTIKEHUS WA HEJIOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMAaTh U HCMOJb30BaTh MPEUMYILIECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThl mMpU pelmeHur Y4eOHBIX 3aja4y, MPUHUMATh Ie1b COBMECTHOM
NEeSATENbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOW paboOThl, paclpeiessiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXXJAaTh MPOLECC U pPe3yiabTaT padoTHI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBAaTh B TPYMIOBBIX (GopMax paboTwl (0OCYXIeHUs, 0OMEH MHEHHH,
«MO3TOBBIE€ IITYPMbI» H HHBIC), BBIIOJIHATH CBOK 4YacTh paboOThl U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYrUMHU 4Yi€HaAaMU KOMaHJbl, OIICHUBATH
KauyecTBO CBOEro BKJIa/Ja B OOLIMH MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

IHPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenmss B 10 kJjacce oOydarOIIMHCS TOJYYUT CIECIYIOIINE
IpeAMETHBIE Pe3yNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTUYECKOTI0 aHAJIU3ay:

Yucsia 1 BBIYUCJICHUS

CBOOOJTHO OIEPUPOBATH TOHSTHIMU: PAIIMOHATBHOE YHCIIO, OECKOHEYHAs
nepuoanyueckas JipoOb, MPOLEHTHI, HPPAlMOHATBHOE YHUCJIO, MHOXKECTBa
palMOHATBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

NPUMEHATh JpOOM W TPOLEHTHl IS PEHICHUS NPUKIAAHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATTbHOU KU3HU,

MPUMEHSTH NPUOINAKEHHBIC BRIUUCIICHHUS, IPABUIIA OKPYTIICHUSI, TPUKUAKY U
OIICHKY pEe3yJIbTaTa BBIUYMCIICHUI;



CBOOOJTHO OMEPHUPOBATh TMOHSATHEM: CTENEHb C IEJIbIM I0Ka3aTeleM,
UCMOIb30BaTh MOAXOIAUIYI0 (POPMY 3alIUCU JEHCTBUTENBHBIX YUCEN JUIsl PELICHUs
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypadbHOU
CTEIECHHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOHO OINEpPUPOBATh MOHATHSAMHU: JIOrapudM UHcCIa, JECITHUYHBIE U
HaTypajibHbIE TOrapu(MbI;

CBOOOJHO OMEPHUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCIIOBOI'O apTyMEHTA;

OIepUpPOBaTh MOHATHUSMH: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHus 1 HepaBeHCTBA:

CBOOO/IHO ONEpUPOBaTh MOHATHUAMU: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCWIbHBIE YPAaBHEHUS U YPABHEHUSI-CIIECTBUSA, PABHOCUIIbBHbIE HEPABEHCTBA;

OPUMEHATh PA3JIUYHBIE METOJbl PELIECHUS PAlUOHAIBHBIX M JIpPOOHO-
palMOHAIBHBIX YPAaBHEHWM, NIPUMEHATh METOJ HWHTEPBAJIOB Ui PELICHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYIEH OT OAHOW MEPEMEHHOM,
MHOTOWIEH C IeNbIMU KO3(p(UIMEHTaMH, KOPHU MHOTOYJI€HA, NPUMEHSThH
JICJICHHE MHOTO4WJIEHAa HA MHOT'OWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL pEeLIeHMs 3aad4;

CBOOOJHO ONEpPUPOBATh TMOHATHSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHWH,
MaTpHIla, OMNPENEIUTEeb MaTpUlbl 2 X 2 M €ro T'eOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpEAENUTENs 2 X 2 JId BBIYMCIICHMSI €r0 3HA4YCHMUS,
OPUMEHATh ONPEAEIUTENN JJI PEHIEHUS CUCTEMBbl JIMHEWHBIX YpaBHEHUM,
MOJIETTUPOBATh PEAlbHBIE CUTYalluH C MOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHUH,
UCCJIEI0OBAaTh ITOCTPOEHHBIE MOJENIM C IIOMOIIBIO MATpPULl U OIpPEACIINUTENEH,
MHTEPIPETUPOBATH MOJYUYEHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUH C KOpPHSAMH JUIsi TpeoOpa3oBaHUs
BBIPaKEHUU;

BBINOJIHATH IPEOOPA30BAHMSI UNCIIOBBIX BBIPAKEHUH, COAEPKAILUX CTENEHU C
pPalMOHAIBHBIM [TOKA3aTeNIEM;

UCII0JIb30BaTh CBOMCTBA aorapu(pMoB TSt npeoOpa3oBaHUs
J0rapu(pMUUYECKUX BbIPAKEHUN;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, TOKA3aTEJIbHBIE U
norapu(MUYECKue ypaBHEHUS, HAXOJAUTh UX PELICHHSI C IIOMOIIBIO PABHOCUIIBHBIX
NIEPEXO/I0B UJIN OCYIIECTBIISIS IPOBEPKY KOPHEH;



NPUMEHSTH OCHOBHBIE TPUT'OHOMETpUYIECKUE (POPMYIIBI A TIpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUMH;

CBOOOIHO ONEpUpOBaTh IMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoauMble (QOpMYabl M pPEHIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJENUPOBaTh peajibHble CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQXKCHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIH C UCIIOJIb30BAHMEM alnapara anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO ONEPUPOBATH MOHATHIAMU: (PYHKIIUS, CIOCOOBI 3a7aHusl (DYHKIUH,
B3aMMHO oOOpaTHble (QYHKIMH, Kommo3unus GyHkoui, rpaduk (yHKIUY,
BBITIOJIHATH 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpaPuKoOB QYHKIIMIA;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: O0JACTh OIPENEIEHUS U MHOXKECTBO
3HaYeHUHN PYHKINU, HYIU QYHKIMH, IPOMEKYTKHU 3HAKOIIOCTOSHCTBA;

CBOOOJHO OMEpUPOBATh TMOHATHSAMH: YETHBIE M HEUETHbIE (DYyHKIMH,
neproandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUU, MAKCUMYMBI H
MUHUMYMbI (yHKLIMM, HauOoiblllee M HaUMEHblee 3HaueHHe (YHKIUU Ha
POMEXYTKE;

CBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENEHHAS] (PYHKIMS C HATypaIbHBIM U
IEeNbIM TIOKa3aTeneM, rpaduk cTeneHHOW (PYHKIMM C HATypajdbHBIM M IIENBIM
nokaszaTesieM, rpaduk KOpHsA N-0oi cTelneHu Kak (PyHKUUU OOpaTHOM CTEHNEHH C
HaTYpaJIbHBIM I1OKa3aTeleM;

ONEepUpPOBaTh TOHATHUSAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHUE UX TPA(HKOB;

CBOOOIHO ONEpUPOBATh MOHATHSMM: IOKa3zaTelbHas U Jorapupmudeckas
GbyHKIIMK, WX CBOMCTBA U TpaduKH, HMCIOIH30BaTh MX TPAPUKUA [JIS PEIICHHS
YPaBHEHW;

CBOOO/IHO ONEpUPOBATH IIOHATUSMU: TPUTOHOMETPUYECKAs] OKPYXKHOCTb,
oIpesieJIeHue TPUTOHOMETPUUECKHUX (DYHKIMI YUCIOBOTO apryMEHTa;

UCTONb30BaTh TIpaduku GYHKIUE A7 HMCCIENOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH TpU PEIICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaNbHON
KHU3HU, BbIpaKaTh (POPMyJIaMU 3aBUCUMOCTH MEXAY BETUUNHAMU;

Hayana MaTeMaTH4eCcKOro aHAJIU3Aa:

CBOOOMIHO ONEpUPOBATH MOHATHUAMHU: apuMeThdeckas MU TeoMeTpUdecKas
nporpeccusi, 0ECKOHEYHO yObIBaIOIasi TeOMETpHUUECcKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHLIMAJIbHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh NPEICTaBICHUE
O KOHCTaHTE;

UCTOJIb30BaTh NPOTPECCUU JJIsi PEIICHUs pealbHbIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJIHO OTEPUPOBATH MOHITUSMHU: TTOCJIEIOBATEIILHOCTh, CITIOCOOBI 3aaHus
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIE IOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMaTHMUYECKOrO aHalW3a KakK aHalu3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OINEpPUPOBATH TOHATUSAMH: HENPEphIBHbIE (YHKIUU, TOYKU
paspsbiBa rpaduka GyHKIIMK, aCUMITOTHI Tpaduka GyHKINHY;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIMS, HENpEphIBHAs Ha OTPE3Ke,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JJIs1 pElICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TOHATHUSMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIIHH;

BBIYUCIISTh MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (DYHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN W (U3UMUECKUI CMBICT MPOU3BOJHOM ISt
peuieHus 3aaad.

MHoxecTBAa M JIOTHKA:

CBOOOJIHO  ONEpUPOBATh  MOHSATHUAMHU: MHOXECTBO, OMEpallMu  HaJ
MHOECTBAMU;

UCIIO0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PealbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATUSMU: OIpeJeieHrue, TeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KAa3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHUS U1 HEPABEHCTBA.

K koniy ob0yuenuss B 11 kjacce 0OydyaroIIUiCs MOJYYUT CIEAYIOIINE
peAMETHbIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM paldodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucuia 1 BHIYMCICHUS

CBOOOJHO OMEpUPOBATH TMOHATHSIMH: HATypaJIbHOEC H IEJ0€ YHCIIO,
MHOKECTBA HATYPAJIbHBIX M LEJbIX YHUCEN, UCIIOIb30BaTh MPU3HAKU JIEITUMOCTH
uensix uncen, HOJl u HOK HaTypasibHBIX 4ncel Al pelieHus 3a1ad, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3aluChIBATh
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OMEpPUPOBATh MOHATUAMH: KOMILIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUIEKCHBIE YWCIa B alreOpanveckod u
TPUTOHOMETPUUECKON (PopMe, BHITIONHATH apuMETHUECKHUE OMNEepalud ¢ HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPPAIMOHAIBHBIE, MOKA3aTelIbHbIE U
aorapu(MUYECKUE HEpPaBEHCTBA, HAXOAWTh MX pPEHIEHHS C  [OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEM NpH pEUIEHUHU TPUTOHOMETPHUUECKOTrO
YPaBHEHHS;

CBOOO/IHO OINEpPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOIUTh PEIICHUS
CHUCTEMBI M COBOKYITHOCTEW PALlMOHAIBHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palOHANIBHBIE, UppalHOHAJIbHBIE, IIOKa3aTelIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHMs U  HEPaBEHCTBA,
CoZleprKaIle MOAYJIM U IapaMeETPHI;

OPUMEHSATH rpauuecKre METOMbI JI PELICHUs YPaBHEHUI U HEPABEHCTB, a
TaKKe 3a/1a4 C IapaMeTpaMu;

MOJENUPOBaTh peajlbHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJENM C HCIOJb30BAHUEM armapaTta aireopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTaT.

DOyHKUUH U Tpaduku:

CTpOUTh TpaUKd KOMIO3UIMU (PYHKIUMH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKILIHUA;

CTPOMTh TIEOMETpUYECKHEe 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOMHO OINEpPUpPOBaTh TMOHATUAMHU: TpadUKU  TPUTOHOMETPUUECKHUX
byHKIIMM;

OPUMEHATh (YHKIMM JJIs MOJEJIHMPOBAHMUA M HUCCIEIOBaHUS pPeabHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOro aHaJIM3a:

UCIOJIb30BaTh MIPOU3BOJHYIO JJI UCCIIEAOBAHNUS (PYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOJUTh HaHOOJbllIee U HAUMEHbIIIEEe 3HAUYCHNs (PYHKIIMH HENPEPHIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh IPOM3BOAHYIO JUIsl HAXOXKJICHUS HAWIYYIIEro pELICHUS B
OPUKJIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHUYECKMX, 3aJadax, s
OIpeNeNIeHUs] CKOPOCTH U YCKOPEHHUS TNpolecca, 3aJaHHOro QopMyiaol wuiu
rpaguKom;



CBOOOJHO ONEPHUPOBATh TOHATHSAMHU: IEPBOOOpa3Has, ONpeaeIEHHBIHN
UHTETpaJl, HAXOIUTh TEPBOOOPA3HBIC DJIEMEHTAPHBIX (QYHKIUH W BBIYUCITH
unTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOMIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO HHTETPaia;

UMETh TPEACTABICHHE O MAaTEMaTHYECKOM MOJCIUPOBAHUHM Ha IpUMEpPE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

pelaTh TPHUKIaJAHBIC 337a49d, B TOM YHUCJE COIMAIbHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoaunuyecrBo yacos
Ne HaunmeHoBaHMe pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBHIE)
n/n NporpamMMel Bcero Koutpoasurre o0pa3oBaTe/bHbIE PeCypChl
padoThI
MHO0K€eCTBO IEHCTBUTEIIBHBIX YUCEI.
1 MHorousnensl. PanioHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CHCTEMBI IMHENHBIX
ypaBHEHUH
5 Oynkunu u rpapuku. CreneHHas QyHKIUS C 12 1
LIEJIbIM TI0Ka3aTeNIEM
3 ApugpmeTnueckuii KOpeHb N-0if CTEeNeHu. 15 1
HppanuoHanpHble ypaBHEHHUS
4 [TokazatenpHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUs
5 Jlorapudmmueckas QyHKITHS. 18 1
Jlorapugpmuueckue ypaBHeHUs
5 TpuronomeTpuyeckre BbIpaXeHUs U 99 1
ypaBHEHUs
IlocnenoBaTenpbHOCTU ¥ IPOTPECCUU 10
HenpepsiBabie pyukmum. [IponsBoanas 20
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 5 5
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10




11 KVIACC

KoanuyecTBo 4acos

Ne HaunmenoBanue pasienoB H TeM DJIeKTPOHHBbIE (1 (poBBIE)
n/n NMPOrpamMmblI Bcero KonTpoxsubie o0pa3oBaTebHbIE PeCypPChl
padoThbI
1 I/Iccne/:[OBaHI:Ie (YHKIMIA ¢ TTOMOTIIBIO 99 1
MIPOU3BOTHOM
2 IlepBooOpasHas U MHTETpa 12 1
3 I'paduku TpuroHOMETpHUECKUX (PYHKIIHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HpparnmonanpHbie, TOKa3aTeIbHBIC U 24 1
JorapuMUIeCKre HEPaBESHCTBA
KommiiekcHbie uncna 10
HatypanbHble u 11enple gucia 10
CucreMbl paliOHATBHBIX, HPPANMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3amauu ¢ mapameTpamMu 16 1
9 HOBTOPGHI/IC, 000011eHNEe, CHCTEMAaTH3AIS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HMara nu@poBbIe
n/n Tena ypoka Bcero Konrponsubie H3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI pecypen
1 [[MHOk€eCTBO, ONEpaIii Ha/l MHOYKECTBAMH 1
1 UX CBOMCTBa
2 Huarpammer Ditnepa-Benna 1
3 [TpuMeHeHne TEOPETHKO-MHOKECTBEHHOTO 1
amnmapara JJisl pemeHus 3a1a4
Parmonansubie yncina. OOBIKHOBEHHBIE U
4 JeCATUYHBIC IPOOH, TIPOIICHTHI, OECKOHEYHBIE 1
MepUOIUIECKHE TpooH
Parnonansheie ynciaa. OOBIKHOBEHHEIC U
5 JECSITUYHBIE IPOOH, MPOIICHTHI, 0ECKOHEUHBIE 1
MIePUOIUYECKHE TpoOH
5 [TpumeneHue apobeii u IPOLEHTOB IS 1
peIIeHHs MPUKIAIHBIX 33129
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelIeHus MPUKIATHBIX 3371a4
3 JleiicTBuTENbHBIC Unciia. PanimonaabHbIe U 1
UppaIMOHATLHBIC YHCIIa
9 ApupmeTrueckue onepaum ¢ 1
JIEMCTBUTEIIEHBIMM YHCIIAMU
10 Mopyiib 1€MCTBUTEIBHOTO YUCa U €r0 1

CBOWCTBA




11

[Tpubnmx€HHbBIC BRIYUCICHUS, TTpaBUIa
OKpYTJICHUS, TPUKHUIKA U OLIEHKA pe3ybTaTa
BBIYUCIICHUN

12

OCHOBHBIE METOJIBI PEIICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OcHOBHEBIE MCTOABI pCIICHUSA LCJIbIX U
JIPOOHO-PAIMOHAIBHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/IBI PEIICHUS LIETBIX U
JIpOOHO-pallMOHATIFHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOro4jieHsl OT OTHOW IEPEMEHHOM.
[lenenue MHOTOYJIEHa HA MHOTOUJIEH C
octatkoMm. Teopema bezy

16

MHoOro4eHsI ¢ IeNbIMA KO3 pHUImeHTaMu.
Teopema Buera

17

Pelienue cuctem JTMHEHHBIX YpaBHEHUN

18

Pemenne cucreM TMHENHBIX ypaBHEHU

19

Martpuna cCucTeMbl JINHEWHBIX YPaBHEHUM.
Onpenenuresib MaTpulpl 2X2, €ro
TeOMETPUUYECKUN CMBICI U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAUCHUS

20

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKUN CMBICII U CBOMCTBA;
BBIUNCJICHUE €r0 3HAUCHUS

21

IIpuMeHeHne onpeaenuTeNs il peuIeHUs
CHCTEMBI JINHEVHBIX YPaBHEHHUU




22

Penenue npukiazHbIX 3a1a4 ¢ IOMOLIBIO
CHCTEMBI JINHEVHBIX YPaBHEHHUN

23

Pemenne npukiiagHbIxX 3a1a4 ¢ IOMOILBIO
CUCTEMBI JINHEVHBIX YPaBHEHUU

24

KoHTtponbHas padoTa: "PanroHnanbHbie
ypaBHEHUs U HepaBeHCTBA. CHCTEeMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIHS, CTIOCOOBI 3a1aHUs (QYHKIIUH.

B3anmuo oOpathble pyHkuuu. Kommnosunus

byHKIUN

26

I'pacduk PpyHKUIMU. DIeMEeHTapHbIE
npeoOpa3oBaHus rpaukoB GyHKIUI

27

OO0nacThb onpeiereHns U MHOKECTBO
3HaueHni QpyHkiuu. Hymu ¢hyHKImm.
[TpomMeXyTKH 3HAK TIOCTOSTHCTBA

28

Ué&THble 1 HEYETHBIE (PYHKIIHU.
[Tepuoanueckue pyaxuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MaxkcuMyMbl © MUHUMYMBI (DyHKIIWH.
Haubonpiiee n HanMeHblee 3HAUYCHHE
(GYHKIMHU HAa IPOMEKYTKE

30

Jlunelinas, KBagpaTHUHAs U IPOOHO-
nuHenHas QyHKIr

31

3J'I€M€HTapHOG HCCIICAOBAHUEC U ITOCTPOCHUEC

rpauKoB 3TUX QYHKLIUI

32

:‘)J'ICMGHTapHOG HCCIICAOBAHUEC U ITIOCTPOCHUC

rpaduKoB ATUX QYHKITUN

33

CreneHs ¢ IICJIBIM TTOKa3aTenaeM. buaom




Hrrotona

CreneHs ¢ IICIBIM ITOKa3aTeaeM. buaom

34 HeroTona

35 CrenenHast GyHKIIHSI C HATypaJbHBIM U
1eNbIM Toka3aTesneM. E€ cBoiicTBa u rpaduk

36 KontponbHas pabora: "Crenennas GyHKIIUS.
E€ cBoiictBa u rpaduk"

37 ApudmeTrueckuil KOpeHb HATypaTbHON
CTETeHH U €ro CBOMCTBA

38 ApudmeTrueckuil KOpeHb HaTypalbHON
CTEIEHU U €ro CBOMCTBA

39 [Tpeobpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
coJiepKalluX CTENeHH U KOPHU

40 [Tpeobpa3oBaHus YHCIOBBIX BhIPAXKEHUH,
COJIepKallUX CTENIEHU U KOPHU

41 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHU,
coJiepKalluX CTENeHH U KOPHU
Uppanumonansubie ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPAITMOHATEHBIX
ypaBHEHUI
Uppanmonanbabie ypaBHeHUsI. OCHOBHEBIE

43 METOBI PEIICHUS UPPAMOHATBHBIX
ypaBHEHUU
WppatmonaneHble ypaBHeHNs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEpEXO/Ibl B PEILIEHUU

VPPALMOHAJIBHBIX YPAaBHEHUI




PaBHOCHIBEHBIE IEPEXO0Abl B PCIICHUN

46 UpPpaLMOHATILHBIX YpaBHEHHM

47 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUU
MPPALMOHATIBHBIX YPaBHEHUI

48 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN
UpPpaLMOHATIBHBIX YPaBHEHHM
CgoiicTBa u rpaduk KOpHS N-0# CTENEHN KakK

49 ¢GyHKIMN 00paTHOI CTENEHU C HaTypalbHBIM
MOKa3aTeseM
CgoiicTBa 1 rpaduK KOpHS N-0¥ CTETICHU KaK

50 GyHKIIMU 0OpaTHOM CTENEHU C HATYpaJbHBIM
II0Ka3aTeleM
KonTtponbHas pabdoTta: "CBoiicTBa u rpadux

51 KOpHS N-0¥ cTteneHu. MppannoHaibHbIe
ypaBHeHUs"

59 CreneHs C pallMOHAJIBLHBIM MOKa3aTeNeM U eé
CBOICTBA

53 Crenens C pallMOHAJIBHBIM IIOKa3aTeNeM U €€
CBOMCTBA

54 CreneHb ¢ pallMOHAIBHBIM [TOKA3aTeIeEM U €€
CBOMCTBA

55 [TokazaTtenpHas GyHKINA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMN 715
peLIeHusl ypaBHEHUI

57 Hcnonps3zoBanue rpaduka GyHKIUN 1715
peLICHHS] YpaBHEHUI

58 [Toka3atenbHble ypaBHEHUS. OCHOBHBIE




MCTOABI pCIICHUS ITOKa3aTCIbHBIX ypaBHeHPII;'I

[loka3atenbHble ypaBHeHUSI. OCHOBHBIC

59 1
METO/BI PEIICHUS OKA3aTEIbHBIX YPaBHECHHUN

50 [Toka3arenbHble ypaBHEeHHs. OCHOBHBIE 1
METO/bI peIIEHUS I0KA3aTEeJIbHBIX YPaBHEHUN

61 Kontponbnas pabora: "[lokazarensHas 1
¢ynkuus. [TokazatenbHble ypaBHeHUS"

62 Jlorapudm uucna. CoiicTBa jgorapudma 1

63 Jlorapudm uncna. CBoiicTBa jJorapupma 1

64 Jlorapudm uncna. CBoiicTBa jorapugpma 1

65 JlecsaTryHble U HaTypaJibHbIE JIOTapH(PMbI 1

66 JlecATUYHBIC M HATYpaJIbHBIE JIOTAPU(PMBbI 1

67 [IpeoOpa3oBaHue BRIpAKESHHH, COACPIKAIIX 1
Jorapu@msl

68 [TpeoGpa3oBaHue BBIpAXKEHUH, COAECPIKALLIUX 1
Jorapu@mbl

69 [IpeoOpa3oBaHue BRIpAKESHHUHN, COACPIKAIIIX 1
Jorapu@msl

70 Jlorapudmuueckas QyHKIH, €€ CBOHCTBA U 1
rpaduk

71 Jlorapudmuaeckas pyHKIMsA, €€ CBOWCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduxa GyHKImMu A1s 1
peleHHs ypaBHEHUH

73 Hcnonp3oBanue rpadguka GyHKIUM 17151 1
peleHns ypaBHEHUI

74 Jlorapudmudeckue ypaBHeHUsi. OCHOBHEIE 1




METO/Ibl pEIICHUS JIOrapU(PMUUECKUX
ypaBHEHUU

Jlorapudmudeckue ypaBHeHUsi. OCHOBHBIE

75 METOBI PEIICHUs JIOTapu(HPMUIECKUX
YpaBHEHUH
Jlorapudmuaeckue ypaBuenusi. OCHOBHBIE

76 METOBI PEHICHUS JIOTapU(HMUIECKIX
ypaBHEHUI

77 PaBHOCHIIBHBIE IEPEXObl B PEIICHUH
Jorapu(MUUECKUX ypaBHEHHHA

78 PaBHOCHITBHBIE TTEPEXO/IBI B PEIICHUN
JorapupMHUUECKUX ypaBHEHUH

79 KontponbHas padota: "Jlorapupmuueckas
¢dbynknus. Jlorapudpmudeckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
TpuroHomeTrpudeckas OKpy>KHOCTb,

84 OTIpeieJIeHne TPUTOHOMETPUYECKUX (DYHKIIMIA
YHCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyXHOCTb,

85 ompeieNIeHue TPUTOHOMETPUUSCKUX (PYHKITHI

YHUCJIOBOT'O apryMEHTa




86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

87 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [TpeoGpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUU

o1 [TpeoGpa3oBaHue TPUTOHOMETPHUECKUX 1
BbIpaKEHUM

92 [TpeoGpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPa)KEHUI

03 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX 1
BBIPAKECHU

94 Pemenre TpuroHOMeTpHUYECKUX YpaBHEHUN 1

95 Pemienne TpuroHOMETpUYECKUX YPaBHEHHUN 1

96 Pemenune TpuroHoMeTpuUECKMX ypaBHEHU I 1

97 Pemenre TpuroHOMETPHUYECKUX YpaBHEHUN 1

98 Pemienne TpUroHOMETpUYECKUX ypaBHEHHUN 1

99 Pemnienne TpUroHOMETpUUECKUX YpaBHEHHUN 1

100 Pemenue TpuroHoMeTpuUECKUX ypaBHEHUI 1
KoHnTtponbHas paboTa: "Tpuronomerpuueckue

101 BBIPAKEHHSI U TPUTOHOMETPUYECKHE 1
ypaBHeHUs"
[TocnenoBatenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocneaoBareabHocTel. Meton 1
MaTeMaTU4eCKON MHAYKIUH

103 MOHOTOHHBIE U OTPAaHUYECHHBIC 1

OCJICI0BATCIIBHOCTH. I/ICTOpI/ISI aHajin3a




0ECKOHEYHO MaJIbIX

104 ApudmeTrueckast mporpeccust

105 I'eomeTpuueckas mporpeccus

106 beckoHeuHo yObIBaroliasi reoMeTpuyeckas
nporpeccus

107 Cymma OeckoHEUHO yObIBaroliei
r€OMETPUUECKON IIPOrPECCUH

108 JIMHEHBIN ¥ YKCIOHEHIIUAJIBHBIA POCT.
Yucno e. Dopmyiia CIIOKHBIX TPOLIEHTOB

109 JIMHENHBIN ¥ YKCIOHEHIUAJIBHBIA POCT.
Yucno e. Popmyna CI0KHBIX POLEHTOB

110 Hcnonp30BaHUE MPOTPECCUM ISl PEILICHUS
peanbHbIX 3aJa4 IPUKJIaJHOrO XapaKTepa

111 Kontponbhas pabdota: "[locinenoBarensHOCTH
u nporpeccun”

112 HenpeprsiBHbIE GYHKIMH U UX CBOHCTBA

113 Touka pa3pbiBa. ACUMNTOTHI TpaKOB
byHKIUN

114 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CgoiicTBa GyHKIIUN HETIPEPHIBHBIX HA
OTpe3Ke

116 Meroa UHTEPBAJIOB ISl PELLICHUS HEPABEHCTB

117 MeTon MHTEpBaIOB [UIsl PEIICHNS] HEPABEHCTB

118 MeToa MHTEpPBAJIOB ISl PEIICHUsT HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

GYHKIMHA U1 penieHust 3a1a4




[IpuMeHeHre CBOMCTB HEMPEPHIBHBIX

120
GyHKIMM U1 pereHust 3aaa4

121 [TepBast 1 BTopasi NpOU3BOJHBIE (PYHKIIUU

122 OnpeneneHue, reOMETPUYECKHI CMBICIT
MIPOU3BOAHOM

123 Onpenenenue, GU3NIECKUN CMBICIT
MIPOU3BOJAHOMN

124 YpaBHeHHE KacaTeJbHON K TpaduKy
byHKIIUN

15 VYpaBHeHHEe KacaTeIbHOU K rpaQuKy
GyHKIIH

126 [Tpou3BoHBIE 3TIEMEHTAPHBIX (PYHKLIUH

127 [TpousBoaHBIC ATIEMEHTAPHBIX () YHKIIHHA

128 [Tpown3BogHAST CYMMBI, TPOU3BEACHHUS,
YaCTHOT'O ¥ KOMIIO3UIUHU (PYHKITUI

129 [TpousBogHAast CyMMBI, IPOU3BEACHHUS,
YaCTHOT'O U KOMITO3ULIMU (YHKLIUH

130 [Ipou3BogHAS] CYMMBI, TPOU3BEACHHUS,
YaCTHOTO U KOMITO3UINH () yHKIIMI

131 Konrponsnas padora: "[IpousBonnas”

132 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHU"

133 [ToBTopenue, 0600IICHNE, CHCTEMATH3ALIUS
3HaHui: "Oynkun"

134 HroroBasi koHTpoIbHAs paboTa

135 Hrorosast koHTposIbHAS paboTa

136 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3 AU




3HaHUHI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHbie
padoThbI

JlaTa
U3yYeHUs

DJIEeKTPOHHBIE
nu@poBbIe
o0pa3zoBaTesibHbIE

pecypcebl

[IpumeHeHne MpOU3BOIHON K UCCIIETOBAHUIO
(GyHKINH HA MOHOTOHHOCTB U OKCTPEMYMBI

IIpumeHeHne Npou3BOAHON K UCCIIETOBAHUIO
(GyHKLIMH HA MOHOTOHHOCTB U AKCTPEMYMBI

[IpuMeHeHre MpoOr3BOJHON K UCCIIEA0BAHUIO
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI

IIpumeHeHne Npou3BOAHON K UCCIIEOBAHUIO
(GyHKLIMH HA MOHOTOHHOCTh U AKCTPEMYMBI

IIpuMmeHeHne NpON3BOAHON K UCCIIEI0BAHUIO
(GyHKIMH HA MOHOTOHHOCTB U DKCTPEMYMBI

IIpumeHeHne npon3BOAHON K UCCIIEI0BAHUIO
(GyHKLIMH HA MOHOTOHHOCTB U AKCTPEMYMBI

Haxoxnenne HanOobIIEero 1 HAMMEHBIIETO
3HAYEHUs HENPEPHIBHON (PYHKIIMU Ha
OTpe3Ke

Haxoxnenue HauboIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPBHIBHON (PYHKIIMU HA
OTpe3Ke

Haxoxaenne HanOoIbIIero 1 HAMMEHBIIETO
3HAa4YeHHUs1 HeTPEPhIBHON (PyHKIMM Ha
OTpe3Ke

10

HaXO)KIICHI/Ie HauOOJBIIEr0 U HANMEHBIIIETO




3HAYEHUS! HEMPEPHIBHON (PYHKIIMU HA
OTpe3Ke

11

Haxoxxaenne HanOoIbIIero 1 HAMMEHBIIETO
3HAa4YeHHUs1 HeNPEPhIBHON (PyHKIMM Ha
OTpe3Ke

12

Haxoxnenve HaubobI1I1ero 1 HAUMEHBILETO
3HA4YCHHUsI HETPEPHIBHON (PYHKIMH Ha
OTpe3Ke

13

[MpumMeHeHrEe IPOU3BOTHOMN JIJIST HAXOXKICHUS
HAWJTYYIIETrO PEIICHUS B IPUKIIATHBIX
3aza4ax

14

15

16

[IpumeHeHre pOU3BOAHOM ISl HAXO0XKICHUS
HAWJIYYIIETO PELICHUS] B IPUKIIAIHBIX
3agavax

[IpumeneHne Mpon3BOIHOM s
OIIpEIEIICHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (opMyIoi Win
rpaduxom

[IpumeHeHre MpOn3BOAHOMN AJIst
OTIpe/IeNIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOTo (OPMYIIOH WK
rpaukom

17

Kommozurmust ¢yskimii

18

Komnozunus ¢pyHkumii

19

Komnozunus GpyHKImii

20

I'eomeTpuueckue oOpa3bl ypaBHEHU Ha
KOOPJMHATHOM INIOCKOCTH

21

I'eomerprueckue oOpa3bl ypaBHEHUH Ha




KOOpHHHaTHOﬁ IIIIOCKOCTHU

Kontponbnas pabora: "UccnenoBanue

22 (GyHKUIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 IlepBooOpa3Hasi, 0CHOBHOE CBOICTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe IIeMEHTAPHBIX QYHKIIAMN.
[paBuia HaXOXKIEHUS IEPBOOOPA3HBIX

o5 IlepBoOOpazHbIe IeMEHTAPHBIX (DYHKIUH.
[IpaBuna HaX0XkIEHUsI IEPBOOOPAZHBIX

26 Wurerpai. I'eomeTpuyecknii CMbICIT
MHTETpaja

97 Beruncnenue onpeaenéHHOro MHTErpaa 1o
dhopmyne Hetorona-JleitoHua

)8 Beruuciienue onpeaenéHHOTo HHTETpaja 1mo
¢dbopmynie Herorona-Jleiioauia

29 [TpumeHeHre uHTerpaia 1 HaXOXKICHUS
iouaiel miockux Guryp

30 [IpumeHeHre uHTerpasia 1 HaX0XKICHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps pemenuit AudhepeHnnanTbHbIX
ypaBHEHUH

32 [Ipumeps! pemienuit AU pepeHnnaITbHbIX
ypaBHEHUH
MareMaTHueckoe MOJICIUPOBAHUE PEATTbHBIX

33 MIPOLIECCOB C MOMOIIBI0 AU hepeHIInaTbHBIX
ypaBHEHUH

34 Kontponbnas padota: "[lepBooOpaznas u

uHTerpan”




Tpuronomerpuyeckue GyHKINU, UX

35 . 1
cBOicTBa U rpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX 1
cBOiicTBa U rpaduku

38 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX 1
CBOMCTBA U rpauKu
OT60p KOpHEHN TPUTOHOMETPUUYECKHUX

40 YPaBHEHUH C IOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPAaBHEHUH C TOMOILBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHUH C TTOMOIIBIO 1
TPUTOHOMETPHUYECKOW OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUUECKHIX

43 YPaBHEHUH C IOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienne TpuroHOMeTpUYECKUX HEPABEHCTB 1

45 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTprueCKUX HEPABEHCTB 1

47 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

48 KonTponbnas pabora: "I'paduku 1

TPUTOHOMETPUYECKUX (PYHKIIUH.




Tpuronomerpuyeckue HepaBeHCTBA"

OCHOBHBIE MCTOABI PCIICHHA MMOKA3aTCIIbHBIX

49
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS TOKa3aTeIbHBIX
HEpPaBEHCTB

51 OCHOBHBIE METOJIBI PEIICHHSI TOKA3aTEILHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS TOKa3aTeIbHBIX
HEpPaBEHCTB

53 OCHOBHBIE METOJIBI PETLICHHSI
norapu(pMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHHS
norapu)MUIecKuX HEPaBEHCTB

55 OCHOBHBIE METOJIBI PETLICHHUSI
norapu(pMUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHHS
Jorapu()MuYecKuX HEPaBEHCTB

57 OCHOBHBIE METO/IBI PEIICHHS
UppaloHaIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEILICHHS
MppaLMOHAIFHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETLICHHS
UppaIoOHATEHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
UppaLMOHAILHBIX HEPABEHCTB

61 I'padraeckne METOABI penIeHus
UppaIMOHAFHBIX YPaBHEHUN

62 I'paduueckue METOBI pemeHuUs




UppalMOHANIEHBIX YPaBHEHHM

63

I'paduueckre MeToaBI peIICHUS
II0Ka3aTEIIbHBIX YPAaBHEHUU

64

I'paduueckue MeTOIbI peLIeHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

65

I'padmueckne METOBI peIICHUS
JoTapu(PpMUYECKIX YpaBHEHHMA

66

I'paduueckue MeTOIbI peLIeHUS
Jorapu(pMUUEeCKIX HEPABEHCTB

67

I'padmueckne METO I peIICHUS
Jorapu()MUIECKIX HEPABCHCTB

68

I'paduueckue MeTObI peneHus
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
ypaBHEHUH

69

I'paduueckue MeTObI pemieHus
MOKa3aTeIbHBIX U JTOTapU(PMUIECKUX
ypaBHEHUI

70

I'paduueckue MeTO bl pemieHus
MOKAa3aTeJIbHBIX U JOrapu(PMHUUECKUX
HEPaBEHCTB

71

I'padmueckue MeTO bl peLIeHUs
MOKa3aTeIbHbIX U JIOTapU(PMUYECKUX
HEPaBEHCTB

72

KonTponbHas pabora: "HppanuoHnanbHele,
MoKa3aTeJIbHbIC U JOrapuPpMHUECKUE
HepaBeHcTBA"

73

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHUYECKask (OPMBI 3aIHCH




KOMIIJICKCHOT'O YHuCJia

KommnekcHele uncna. AnreOpandeckas u

74 TpUTOHOMETpUYecKast pOpPMBI 3aruch
KOMIUIEKCHOTO YHCJIa

75 ApudmeTrueckue orneparuu ¢
KOMIUICKCHBIMU YUCIIAMHU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCJIAMU

77 N300paxkeHre KOMITJIEKCHBIX YHCEN Ha
KOOPJMHATHOM INIOCKOCTH

78 N300pakeHrEe KOMIUIEKCHBIX YHCEI Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHClia

80 ®opmynia Myaspa. Kopau N-oii crenenu u3
KOMIUIEKCHOTO YHUCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEI IS

81 penieHust GU3NIECKUX U TEOMETPUIECKUX
3a/1a4y

82 Konrponsnas padora: "KomrmuekcHbie
yucna"

83 HatypanbHblie u 11enpie gucia

84 HatypasnbHble U Liesnble uncia

85 [IpumeHeHHne NPU3HAKOB AETMMOCTH LENIbIX
qucell

86 [IpumeHeHre NpU3HAKOB AETUMOCTHU LENbIX
qrcen

87 [IpumeHeHre NpU3HAKOB AETUMOCTHU LENbIX




yucen: HOJI u HOK

HpI/IMeHCHI/Ie MIPHU3HAKOB JCIIUMOCTH LEJIbIX

88 gucen: HOJl u HOK

89 [IpuMmeHeHne NPU3HAKOB AEIUMOCTH LENBIX
YHUCEN: OCTATKH 110 MOAYJIIO

90 [IpumeHeHre NpU3HAKOB AETUMOCTHU LENbIX
YHCeJl: OCTaTKU 110 MOAYJIIO
[IpuMmeHeHne NPU3HAKOB AEITUMOCTH LENBIX

91 yycen: anroput™ EBknnaa nis pereHus
3a/1a4 B LEJIbIX YHUCIIaxX

92 Kontponbnas padota: "Teopus 1enbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS
CucremMa 1 COBOKYITHOCTh YPaBHEHH.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIE/ICTBUS

95 OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUI
OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U

96 COBOKYITHOCTEH UPPAIIMOHAIBHBIX
ypaBHEHUH

97 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH IT0KA3aTEIbHBIX YPABHECHUN

98 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHbIX YPaBHEHHI

99 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U




COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHUH

100

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JTorapu(MU4YEeCKUX
ypaBHEHUI

101

[IpumeHeHne cucTeM K peIeHuto
MaTeMaTUYECKUX 3a/1a4 U 33/1a4 U3
pa3Iu4HbIX 00JacTe HAyKH U peabHON
JKU3HU, UHTEPIIPETALUSA TOJIYYEHHBIX
pE3yJIBTaTOB

102

[IpumeHeHne cucTeM K peleHuto
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3MyHbIX 00JacTel HAyKH U peatbHOM
KU3HU, MHTEPIpETalus MOJy4eHHbIX
pe3yIbTaTOB

103

[IpuMmeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHUYECKHX 3aja4 U 3a7a4 u3
pa3MyHbIX 00JacTel HayKH U peatbHOM
KU3HU, HHTEPIpEeTalus MOJTy4eHHbIX
pe3yinbTaToB

104

Kontposnbnas padota: "Cuctemsl
paloHaIbHBIX, HPPALMOHATBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
ypaBHeHUI"

105

PannonaneHbIe ypaBHEHHUS € TapaMeTpaMu

106

PanyoHanbHbIe HEPABEHCTBA C TapaMETPAMHU

107

PaI_[I/IOHaJ'ILHI)Ie CUCTCMBLI C IIapaMCTpaMH

108

HppauroHanbHble ypaBHEHMS], HEPABEHCTBA

R R




C mapaMeTpaMu

109 HpparnmoHansHbIe CHCTEMBI ¢ TTapaMeTPaMH

110 [Toka3aTenpHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenpbHBIC CHCTEMBI C TTApaMETPAMH

112 Jlorapudmuueckne ypaBHEHUS, HCPABEHCTBA
C mapaMeTpaMu

113 Jlorapudmudeckne CUCTEMBI ¢ TTapaMeTpaMH

114 TpuronomeTrpruyeckue ypaBHEHHUs C
napameTpamMu

115 TpuronomeTpuyeckrue HepaBeHCTBA C
napameTpamMu

116 TpuronomeTpuyeckrue CUCTEMBI C
napameTpamMu
[TocTpoeHnue u uccienoBaHue

117 MaTeMaTHYECKHX MOJIEeH pearbHbIX
CUTYyallUid C MOMOIIbIO YPAaBHEHUH C
napamMeTpamMu
[TocTpoeHnue u ucciegoBaHue

118 MaTeMaTHYECKHX MOJIEEeH pealbHbIX
CUTYaIUi C MMOMOIIBIO CUCTEM YPaBHEHUIA C
napamMeTpamMu
[TocTpoenue u ucciegoBaHue

119 MaTEMaTHIECKHX MOJIEIICH pealbHbIX
CUTYaIUi C MOMOIIBIO CUCTEM YPaBHEHHIA C
napamMeTpamMu

120 KonTponbhas pabora: "3anauu c

napamerpamu"




[ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AITIS

121 e N "
3HaHuM: "YpaBHEHHA

122 [ToBTOpenue, 0000IIEHNE, CUCTEMATU3ALIIS
3HaHM: "YpaBHeHus"

123 IToBTOpenue, o0001IEeHNE, CUCTEMATH3ALIHS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHUN"

124 [ToBTOopenue, 0000IIEHNE, CUCTEMATU3ALIIS
3HaHui: "HepaBencrsa"

125 IloBTOpenue, 00001IEeHNE, CUCTEMAaTH3ALIHS
3HaHuii: "HepaBencrna"

126 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS
3HaHuii: "HepaBencrtsa"

127 IToBTOpenue, 0000LIIEHNE, CUCTEMATU3ALIUS
3HaHuii: "[IponsBoanas u e€ npumenenue"

128 [ToBTOpenue, 0000IICHNE, CHCTEMATH3ALIHS
3HaHui: "[IpousBonHas u e€ npumeHeHue"

129 [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AITIS
3HaHuii: "[IponsBogHas u e€ npumenenue"

130 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHui: "MHTErpan u ero npumeHeHue"

131 IToBTOpenue, o0001IeHNE, CUCTEMATU3ALHS
3HaHui: "OyHKIUNH"

132 [ToBTOpenue, 00061IeHNE, CCTEMaTU3aLus
3HaHui: "OyHKUN"

133 [ToBTOpenue, 06001IeHNE, CCTEeMaTU3alIus
3HaHui: "OyHKIUN"

134 Hrorosas xoHTpoapHas pabora

135 HtoroBast KOHTpOJIbHAs paboTa
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[ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AITIS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Anre0pa u Hadana MaTemMaTu4eckoro aHanmsa 10 kimacc. YriybieHHoe

n3ydyenune. Mep3isik, [lonsakos, HomupoBckuit

METOANYECKHUE MATEPUAJIBI IUIAA YUUTEJIA
AnreOpa u Hauana MmaTemMaTuueckoro aHaiusa 10 knacc.YriybieHHoe

u3ydenue. Mep3ik, [lonskos, Homuposckuit

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://math100.ru/ogemew/

http://www.time4math.ru/oge

http://resh.edu.ru/

http://interneturok.ru/
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