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IHHOACHUTEJIBHASA 3AIIMCKA

VYyeOHbIlt Kypc «Anrebpa M Hayala MAaTEeMAaTHUUYECKOrO aHaIM3a»
ABJISIETCS] OJTHAM M3 HauboJiee 3HAUMMBIX B IIPOTPaMMe CPEIHEro OOIIEeTro
oOpa3oBaHHUs, IIOCKOJbKY, C OJIHOM CTOpOHBI, OH OOecleYynBaeT
MHCTPYMEHTaJIbHYI0 0a3y IJisi M3yYeHHsS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C JPYrod CTOPOHBI, (hOPMHUPYET JIOTHYECKOE M aOCTPaKTHOE
MBIIIJIEHUE O0YyYalolUXCsi Ha YPOBHE, HEOOXOAMMOM I OCBOCHHUS
UHPOPMATHKH, OOIIECTBO3HAHUS, WCTOPUH, CIOBECHOCTH U JPYTUX
TUCIMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydaroniuecs
OBJIaJICBAIOT YHUBEPCAIbHBIM SI3HIKOM COBPEMEHHOW HayKH, KOTOpas
bopMyIHpPYET CBOM JOCTHXKEHUS B MaTEMaTHUECKOM dhopme.

YueOHbIli Kypc anreOppl W Hayal MaTeMaTHYeCKOro aHaju3a
3aKJIa/IbIBAET OCHOBY IS YCIENIHOTO OBJAJACHUS 3aKOHaMH (PU3UKH,
XUMHUHU, OWOJOTUH, TOHUMAHHUSI OCHOBHBIX TEHJCHIIMHA pPa3BUTHS
DKOHOMHUKHA U OOIIECTBEHHOM J>XW3HH, IO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO
WCIIOJIb30BaTh WX JJIs JaNbHEHIIero oOpa3oBaHWsS U B TOBCEIHEBHOM
XKU3HA. B TO XKe Bpems oBlazeHue aOCTPAKTHBIMU M JIOTUYECKH
CTPOTMMHU KOHCTPYKIIUSIMUA anreOpbl W MaTeMaTU4YeCKOro aHaiu3a
pa3BUBaeT yMEHHWE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh
WCTUHHOCTH, JOKa3bIBaTh YTBEPXKACHHUS C TOMOIIBI0 WHIYKIUUA W
paccyXaaTh EeAyKTUBHO, UCIIOJIB30BaTh 0000IICHNE M KOHKPETU3AIIHIO,
abCTparupoBaHe W aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTHUECKOE
MBIIILJICHUE.

B xome wusydenuss yueOHOro Kypca «Asrebpa W Havaia
MaTEeMaTUYECKOr0 aHalln3a» OOYYaroNIMeCs IMOMY4aloT HOBBIA OIBIT
pelIeHHs]  TPUKIAJAHBIX  3a7a4, CaMOCTOSTEIBHOTO  TOCTPOCHUS
MaTeMaTUYECKUX MOJIeJIell peajbHbIX CHUTYyallWi, WHTEPIpPETAINH
MOJIYYCHHBIX PEIICHUN, 3HAKOMSTCA C MpUMEpPaMH MaTeMaTHYECKUX
3aKOHOMEPHOCTEW B MPUPOAE, HAYKe M HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEeMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMHU.

VY4eOHpIlE Kypc o00NamaeTr 3HAYUTENBHBIM  BOCIHUTATEIHHBIM
MOTEHIMATIOM, KOTOPBIM peanu3yeTcsi Kak uepe3 ydeOHBbId maTepuan,
CHOCOOCTBYIONINI ()OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK HU
gepes crienuuKy yaeOHOI NeSATEeTHHOCTH, TpeOyromein
MPOJOJDKATEIPHON  KOHIICHTPAIIMM BHUMAHHUSA, CaMOCTOSTEIHLHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 3a MOJYYCHHBIN pe3yibTar.

B ocnHoBe wMmeromukum ~ oOyueHuss ~ainrebpe W Hayvaiam
MaTEeMaTUYECKOT0 aHaIN3a JISKHUT JIEeATeIbHOCTHBIA MTPUHITUTT 00 yICHHS.

B  crpykrype yueOHOoro kypca «Anrebpa ©“  Hayaia
MaTEMaTHUYECKOTO aHajdn3a» BBIIENCHBl CIEAYIONIUE COACepKATeIbHO-
METOIMYCCKHE TUHUU: «HHCcla v BEIYUCICHUs Y, «DYHKIIUN U TpaQuKmy,
«YpaBHEHHST W HEpaBeHCTBa», «Hadama maTeMaTHYEeCKOro aHaIM3ay,
«MHOXecTBa U JOTUKa». Bce OCHOBHBIE COAEpKATENbHO-METOINYECKIE
JUHUU W3Yy4aloTCsS Ha TPOTSKCHHWH JBYX JIeT OOy4YeHUs Ha YpOBHE
cpenHero oOuiero oopa3oBaHUsi, €CTECTBEHHO IOMOJHSAA APYr Apyra H
MOCTETICHHO HACHIMIAsCh HOBBIMM TEeMaMH U pasneiaMu. J|aHHBIN
y4eOHBIN KypC SBISETCS HHTETPATHBHBIM, TIOCKOJIBLKY OOBEIUHSIET B ce0e



coJiep)KaHNEe HECKOJIbKMX MAaTeMAaTHYEeCKUX JHUCIMIUIMH, TaKUX Kak
anreOpa, TPUTOHOMETPHS, MaTEMAaTHUYCCKUI aHAIN3, TCOPUS MHOXKECTB,
MaTeMaThyeckas Jioruka u npyrue. [lo Mepe Toro kak oOydarommuecs
OBIIAICBAIOT BCE Oojiee MIMPOKHUM MAaTEMaTHYECKUM ammapaToM, Y HHUX
TIOCJICIOBATEIIBHO (DOPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOHTH
MaTEMaTUYECKYI0 MOJIe]b PEabHOW CHTYallud, NPUMEHATH 3HAHHS,
NOJy4YeHHBbICE TPU H3YyYEHUH y4eOHOro Kypca, JJs  pelIeHUs
CaMOCTOSITENTLHO CPOPMYITUPOBAHHON MATEeMAaTHYECKOH 3aj7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepkarenpbHO-MeTOMMYEeCKass JUHUS «UuWcia ©W  BBIYUCICHUS)
3aBepiraeT (pOPMHUPOBAHUE HABHIKOB HWCIIOIB30BAHUS JIEHCTBUTEIBHBIX
qrcel, KOTOpoe ObUIO HayaTo Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusa. Ha ypoBHe cpenHero oOmiero oOpa3oBaHus 0co0oe
BHUMaHHE yAensercs (OpPMHPOBAHMIO HABBIKOB  PallMOHAIBHBIX
BBIUMCIICHUN, BKIIIOYAIOIINX B Ce0s MCIOIB30BaHUE Pa3IMYHBIX (HOpM
3aMMCH YHClIa, YMEHHUE JeNaTh MPUKUAKY, BBIOJHATH MPUOIUKEHHBIC
BBIUMCJICHHS, OIICHMBATh YHUCIIOBBIC  BBIpAXKEHHUS, paboTath ¢
MaTEeMaTUYECKUMU KOHCTaHTaMU. 3HAKOMbIE O0YyYaroluuMcs MHOXKECTBa
HATYpalbHBIX, IIENIbIX, PAIMOHAIBHBIX W JEHCTBUTEIBHBIX YHCEI
JOTIOJTHSIOTCS MHOKECTBOM KOMITJIEKCHBIX YHCEN. B KaKIoM U3 3THX
MHOYKECTB pacCMaTPHUBAIOTCSI CBOMCTBEHHBIE eMy criennruuecKkre 3a1aqu
U Ollepaluu: JeJICHUE HalleJI0, ONEePUPOBAHNE OCTATKAMU HAa MHOKECTBE
IENBIX YHCeJ, 0COObIe CBOMCTBA PAIMOHAIBHBIX M HUPPAIIMOHATBHBIX
qucel, apuMeTHYecKue Omepalnu, a TakKe HW3BICUCHUE KOPHS
HATypaJIbHOW CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX uunces. braromaps
MOCIIEIOBATEIBHOMY ~PACIIMPEHUI0 Kpyra HCIOJIb3YeMbIX YHCENl W
3HAKOMCTBY C BO3MOXKHOCTSIMU WX TPUMEHEHHS JJisi PEIICHUS
pPa3NUYHBIX 33a/1a4 (POPMHUPYETCS IPEICTABICHUE O SUHCTBE MaTEMAaTUKHU
KaK HayKu U €€ poJu B MOCTPOEHUU MOJIeTIeH peabHOTO MUPa, MIUPOKO
UCTIONIE3YIOTCSl 00001IeHNE U KOHKPETU3AIIHSI.

Jluaus «YpaBHEHUS] ¥ HEPABEHCTBA» PEATH3YETCs Ha MPOTSHKCHUH
BCEro 00Oy4eHUs Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHusi, MOCKOJIbKY B
KKJIOM paznene [Tporpammsr PETyCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3amady. B pesynbraTe oOydarommuecss OBIAJCBAIOT
pa3sNTUYHBIMA METOAAMH PEIIEHUsI PAIMOHATBHBIX, UPPAUOHATHHBIX,
MOKA3aTeNbHbIX, JOrapu(MUIECKUX U TPUTOHOMETPUUECKUX YpaBHEHUH,
HEPABEHCTB M CHUCTEM, a TaKXKe 3a/Jad, COJEpKalluX MapameTphl.
[TomydeHHBIE YMEHHS IHUPOKO UCIOJIB3YIOTCS TIPU HCCIEIOBAHHUU
(GYHKITUN ¢ TTOMOIIBIO TTPOU3BOTHON, PU PEIICHUH MPUKIATHBIX 33724 U
3a/1a4 Ha HaAXOXJICHUE HAWOOMBITUX W HANMEHBINNX 3HAYCHUN (PYHKITUH.
JlanHas copeprkaTenbHas TUHUS BKIIIOYAET B ce0s Takxke (HOPMUPOBAHHE
YMEHUW  BBIMOMHATH pacuéTel 1o dopMmyiaMm, MOpeodpa3oBaHUS
PaIMOHAIIBHBIX, UPPAMOHATBHBIX M TPUTOHOMETPUYECKHUX BBIPAXKEHUH,
a TaKXXe BBIPAXKEHUH, COMEPIKAIUX CTENeHW u jorapudMmbl. braromaps
M3YYCHHUIO anreOpandecKkoro Marepuana TPOUCXOIUT JaibHeHIIee
pa3BUTHE QITOPUTMHYECKOTO u aOCTPaKTHOTO MBIIIITICHUS
oOydJarommxcs, (OPMHUPYIOTCS HABBIKH JCTYKTHBHBIX PaCCYXICHUM,
paboOThI ¢ CHMBOJIBLHBIMU (POpPMaMH, TPEIACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEM B BHJI€ PAaBEHCTB M HEpPaBEHCTB. AjreOpa mnpenajiaraer
3¢ (DEeKTUBHBIE  WHCTPYMEHTBI  JUIsl  PEHMICHWS  MPAKTHYECKUX |



€CTECTBEHHO-HAYYHBIX  3aJa4, HarBIAHO  JIEMOHCTPUPYET  CBOM
BO3MOYKHOCTH KakK sI3bIKa HAYKHU.

CopepxxarenbHo-MeToanueckass JuHUS «DyHKUMM U TpaduKu»
TECHO TMEPEeIUIETaeTCs C APYTUMHU JTUHUSAMH Y4eOHOI0 Kypca, TOCKOJIbKY B
KaKOM-TO CMBICIIE 3aJa€T MOCIEI0BATEIBHOCTh HM3YUYEHUS MaTepualla.
N3yyenue  cTeneHHOW,  MOKa3aTeNbHOW,  JOrapu(MUYECKOH U
TPUTOHOMETPUYECKUX  (PYHKIUMH, WX  CBOMCTB M  TpaduKoB,
UCIIOJIb30BaHUEe (DYHKIMI JUIsi pemieHus 3aJad U3 JIPYyrux y4eOHbIX
IPEAMETOB U pPEajJbHOM JKU3HU TECHO CBSI3aHO KAaK C MaTeMaTUYECKUM
aHaJIM30M, TaK M C PEIICHUEM YpPAaBHEHUH M HepaBeHCTB. lIpu sTom
00JbIIOE BHUMAaHHE YyAensercss (OPMHUPOBAHUIO YMEHHS BbIPAXaTh
dbopMynamMu  3aBUCUMOCTH  MEXJY  pa3JIUYHBIMU  BEIMYUHAMM,
UCCJIeIOBAaTh TOJy4YeHHbIe (YHKLMU, CTPOUTH MX rpaduxku. Marepuan
ATOM COAEP>KATEIbHON JTMHUM HALICJIEH HAa Pa3BUTHUE YMEHUN M HAaBBIKOB,
NO3BOJSIIOIIMX  BBIpa)XaTh 3aBUCHUMOCTH MEXKIY BEJIMYMHAMU B
paznuyHoOi (opMe: aHATUTUYECKOHM, rpaduyeckoil u cioBecHO. Ero
U3Y4YCHHE CIIOCOOCTBYET PAa3BUTHIO aAJITOPUTMHYECKOTO MBIIUICHHUS,
CIIOCOOHOCTH K OOOOIIEHWI0O W KOHKPETH3alluH, HCIIOJIb30BAHUIO
AHAJIOTUH.

ConepxarenbHasgs JuHUS «Hadama wmaTeMaTMdeckoro aHaau3a
MO3BOJISIET CYIIECTBEHHO PACIIMPUTh KPYr KaKk MaTEeMaTUYECKUX, TaK U
NPUKJIAJHBIX 3a7a4, JOCTYIHBIX OOy4arolmuMcs, TakK Kak y HUX
MOSIBJISIETCS.  BO3MOXKHOCTh CTPOUTH TpadUKH CJIOXKHBIX  (YHKIIHM,
ONpeAeNsITh WX HAWOOJbIINEe W HAUMEHBIINE 3HAYEHUS, BBIYHUCIATH
wiomanan ¢Guryp u o0BEMBI Tell, HAaXOAUTh CKOPOCTH M YCKOPEHHUS
npoueccoB. JlaHHas coxep)KaTelbHas JIMHUS ~ OTKPBIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOCHHS MaTEMATHYECKUX MOJEIEN  peallbHbIX
CUTYyallui, MO3BOJISIET HAXOAWTh HAWIYYIIEe PEIICHUE B MPUKIATHbBIX, B
TOM 4YHCJIE COLMAJBbHO-DKOHOMHMYECKHMX, 3aJadaX. J3HAKOMCTBO C
OCHOBAaMH  MAaTE€MaTHYECKOr0  aHajiu3a CIIOCOOCTBYET  Pa3BUTHIO
abcTpakTHOrO, (POPMATHLHO-IOTUYECKOTO M KPEATUBHOTO MBIIIUICHHS,
dbopMHUpPOBAHUIO  YMEHHMM  paclo3HaBaTh  MPOSBICHHS  3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE M HCcKyccTBe. OOydarommecs y3HalT O
BBIJJAIOIIUXCS PE3YJIbTaTax, MOIYUYEHHBIX B XOJE€ Pa3BUTHUSI MATEMATUKHU
KaK HayKH, ¥ 00 UX aBTOpax.

ConepxaTtenbHO-MeTOANYECKasT JUHUA «MHOXKecTBa M JIOTHKa»
BKJIFOYaeT B CeOsl DJIEMEHThl TEOPUU MHOXKECTB U MaTeMaTHYECKOM
JOTUKHU. Te0peTUKO-MHOXKXECTBEHHBIE ITPEACTABICHNS IPOHU3BIBAIOT BECH
KypC IIKOJIbHOM MaTeMaTWKU WM IMpeAiaraloT HauOoJee YHUBEPCAIbHBIM
A3BIK, OOBETUHSIONINI BCE pa3/ielbl MATEMAaTUKH U €€ MPUIOKEHUH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMAaTUYECKUE NUCLMIUIMHBI U UX MPUI0XKEHUS B
enuHoe wnenoe. [loaTromy BakHO AaTh BO3MOXKHOCTH OOYy4YarolIEMYyCs
IIOHUMATh TEOPETUKO-MHOYKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMATUKH
Y UCIOJIb30BATh €r0 I BBIPAXKEHUSI CBOUX MBICIEH. [[pyrumM BaKHBIM
IIPU3HAKOM MATEMATHKU KaK HayKH CIEAYyeT IIPU3HATh CBOMCTBEHHYIO €U
CTPOrOCTb OOOCHOBAHHMI U CIIEJOBAHHE ONPEACIEHHBIM IpaBUIIaM
ITIOCTPOCHUS JIOKa3aTEIbCTB. 3HAaKOMCTBO c AJIEMEHTAMH
MaTEMAaTHUYECKON JIOTUKM  CIIOCOOCTBYET  Pa3BUTHIO  JIOTHYECKOTO
MBIILIEHUSI 00YYaIOLUXCs, TO3BOJIIET UM CTPOUTH CBOM PacCyXICHHs Ha
OCHOBE JIOTHYECKHX TMpaBWwi, (QOPMHUPYET HABBIKH KPUTHUECKOTO
MBIIUICHHUS.



B yueOHOM Kypce «AnreOpa v Hayajga MaTeMaTHYECKOrO aHAIN3a»
NPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOT'O MOJCIHUPOBAHUS, KOTOPBIC
NpHU3BaHbl  CIIOCOOCTBOBATh (OPMHPOBAHUIO HABBIKOB ITOCTPOCHHS
MoJIeTIel pealIbHBIX CUTYAIMi, UCCIEOBAHUS 3TUX MOJENIel C TOMOIIbIO
anmapara anareOppl M MaTEeMaTHYeCKOro aHaliu3a, WHTEPIpETAINH
MOJTYYCHHBIX PE3YJbTaTOB. TakKue 3aJlaHus BIUICTCHBI B KaXKIBIA U3
pa3lielioB IPOrpaMMbl, IOCKOJIBKY BECh Marepuai ydeOHOro Kypca
MIMPOKO MCHOIB3YETCA JUIsl pelIeHUs] MPUKIAaIHbIX 3a1a4. [Ipu pemenun
peabHBIX NPaKTUYECKUX  3ajad oOydaromuecsi  pa3BUBAIOT
Ha0JII01aTETLHOCTD, yMEHHE HAXOUTh 3aKOHOMEPHOCTH,
abcTparupoBarthbCs, UCIIOJIb30BaTh aHAJIOT IO, 000011aTh u
KOHKPETU3HpOBaTh IMpobiemy. JlearenpHOCTh 10  (QOPMUPOBAHUIO
HABBIKOB pEIUICHUS TPUKIAIHBIX 3a]ad OpraHU3yeTcss B IIpoliecce
U3y4eHHs BCE€X TeM YydyeOHoro Kypca «Anrebpa u  Hayaia
MaTEMaTUYECKOTO aHATN3a.

Ha  wu3yduenme yueOHOro Kypca «Anrebpa ©  Hayaia
MaTeEMaTUYECKOro aHaiau3ay» orBoaurcs 272 dgaca: B 10 xmacce — 136
yacoB (4 yaca B Hegnento), B 11 kimacce — 136 yacoB (4 4aca B HEEINIO).



COAEPKAHUE OBYUEHUASA
10 KUIACC

Yucaa v BbIYMCICHUS

Panmonanbubie uyncna. OOBIKHOBEHHBIE M JIECSITUYHBIE JIpOOH,
IPOLIEHTHI, OECKOHEUHbIE Tepruoauyeckue npodu. [lpumenenue npodeit u
IPOLIEHTOB JUIsl PEUICHUs NPUKIAIHBIX 33/1ad U3 Pa3JIMYHbIX OTpaciei
3HAHUU U PEATbHOMN KU3HU.

JleficTBUTENBHBIE YKCa. PalimoHanbHbIE U HPPALMOHAIBHBIE YUCIIA.
ApudmMerrnyeckue orepanuu C JACHCTBUTENbHBIMU YucCIaMUu. Moyib
JEHCTBUTENBHOTO YKCIIa U €ro cBoicTBa. [IpubOnmkEHHbIE BHIYUCICHUS,
npaBujia OKPYTJICHUS], IPUKKIKA U OLIEHKA PE3yJbTaTa BEIYUCICHHUIA.

Crenens ¢ nensiM nokazareneM. busom Herotona. Mcnons3oBanue
noaxonsmed ¢GopMbl 3alMCU JACHCTBUTENBHBIX YHUCEN [JIS pEelIeHUs
NPaKTUYECKUX 3aJ]1a4y U MPEACTABIICHHS TaHHBIX.

ApudmMernyeckuii KOpeHb HATYpaJbHON CTENIEHU U €ro CBOICTBA.

Crenenp ¢ palMOHAIBHBIM OKA3aTEIEM U €€ CBOICTBA, CTEIEHD C
JNEHUCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapupm uucna. CpoiictBa Jnorapudma. JlecsaTuunbie WU
HaTypajibHbIE JTOTapU(PMBI.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOIO apryMeEHTa.
ApKCHUHYC, apKKOCHUHYC U apKTaHT'€HC YUCJIOBOT0 apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxgecTBa M TOXACCTBEHHBIE IMpeoOpa3oBaHusA. Y paBHEHHE,
KOpPEHb ypaBHEHUsA. PaBHOCUIIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS.
HepaseHcTBO, penieHre HepaBeHCTBaA.

OCHOBHBIE METOJIbI PpEIIEHUs IENbIX H JPOOHO-PAIMOHATBHBIX
YPaBHEHUH MW HEPABEHCTB. MHOroOWwieHbl OT OJHOM MEPEMEHHOM.
Jlemenue MHOrowieHa Ha MHOTOWIEH C ocratkoMm. Teopema besy.
Mmuorousens! ¢ nenbiMu ko3 dummentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COMEPIKAIIUX CTEICHH H
KOpHH.

Uppaunonanbueie  ypaBHeHUS. (OCHOBHBIE METOJIbI  PELICHUS
UppalMOHaIbHBIX YPAaBHEHUH.

[TokazarenbHble  ypaBHeHHs. (OCHOBHBIE METOABI  PEUICHUS
[IOKA3aTeNbHbBIX YPABHCHUMN.

[TpeoOpa3zoBanue BeIpaXXEHHH, COAEPKANTUX JTOTapU(MBI.

Jlorapudpmudeckue ypaBHeHUs. (OCHOBHBIE METONBI PEIICHUS
JorapuMUYECKUX YPaBHCHH.

OcHoBHBIE TpuUroHOMeTpudeckue Qopmynbl. [IpeoGpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHHUM. PelleHne TPUTrOHOMETPUYECKUX

YPaBHEHUM.
Pemienne cucrem JHMHEWHBIX YpaBHEHMH. Marpuna CHCTEMBI
JUHEWHbIX  ypaBHeHuW.  Omnpenenutens  MaTpulbl  2X2,  €ro

F€OMETPUYECKAA CMBICI M CBOMCTBA, BBIYMCIEHUE €ro 3HA4eHUs,
IIPUMEHEHUE  ONPENCINTENS Ul PELUICHUS CUCTEMBbl JIMHEMHBIX
ypaBHeHMM. Pemenue npuknagHelX 3amad € [OMOMIBIO  CHCTEMBI
JUHEWHBIX ypaBHEHHMW. lcciemoBaHue TIOCTPOEHHOM MOAENIH C
IIOMOILBIO MATPHUIL U OIPEIETUTENECH.



[TocTpoeHne MareMaTUYECKUX MOJEIEH PEATbHOW CUTyalud C
IIOMOLIBI0 ypPaBHEHWW U HeEpaBeHCTB. IIpuMeHeHue ypaBHEHUU W
HEPABEHCTB K PEUICHUI0 MAaTEMaTUUYECKUX 3aJ1ad M 3a7ay U3 Pa3IndHbIX
oOJlacTeil HAyKu U peaibHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKuMs, cnocoObl 3ananus ¢GyHKOUU. B3auMHO o0OpaTHbIE
bynkuuu. Komnosumus ¢ynknuii. I'paduk GyHKIMH. DieMeHTapHbIE
npeobOpazoBanus rpadUKoB QYHKITAM.

OO6nactb omnpeneneHrus U MHOXKECTBO 3HaueHuWd (yHkimu. Hynu
bynkauu. [IpoMexyTku 3HAKOMOCTOSIHCTBA. YETHBIE W HEUYETHBIC
¢yakiuu. Ilepuoguueckue Qyukiuu. [IpomMeKyTKM MOHOTOHHOCTH
¢yakiuu. MakcumyMmbl W MUHMMYMBI  GyHKuud. HawuOonbiiee u
HauMeEHbIIIee 3HaYeHus1 QYHKIIMHU Ha IPOMEXKYTKE.

Jlunelinasi, KBajgpaTW4yHas W  JAPOOHO-IUHEHHas  (YHKIUH.
DneMeHTapHOe UCCIIEI0BAHUE U MOCTPOCHUE UX TPA(UKOB.

CrenenHas (yHKIMS C HATYpaJbHBIM M IEIbIM Toka3arenem. Eé
cBoiictBa u rpaduk. CBoicTBa U Tpa@uK KOpHS N-OM CTENEHU Kak
GbyHKIIMKM 00paTHOM CTETIEHH ¢ HaTyPaJIbHBIM MTOKa3aTeeM.

[TokazatenbHass u norapupmMuyeckass (PyHKIIMH, UX CBONCTBA H
rpaduku. Mcnonb3oBanue rpadukoB GyHKIUN TSl pelIEHUs] YpaBHEHU.

Tpuronomerpuueckas OKPY’KHOCTb, OIIpEeIETICHUE
TPUTOHOMETPUYECKUX (HYHKIIMIA YUCIOBOI'O apryMEHTA.

OyHKIMOHAJIIBHBIE 3aBUCMMOCTH B pEaJbHBIX IMPOLECCAX U
aBiieHusX. ['paduku peaqbHbIX 3aBUCUMOCTEH.

HayvaJjia MmaTeMaTH4€CKOr0 aHAJIU3A

ITocaenoBaTeabHOCTH, CIOCOOBI 3aJaHUSA IOCJIENOBATEIbHOCTEMN.
Meron maremMaTM4eCKOM WHAYKUUH. MOHOTOHHBIE U OrpaHUYECHHBIE
IIOCJIEA0BATENBHOCTUA. McTOpHUsT BO3HMKHOBEHHS MaTEMaTUYECKOIO
aHaIM3a Kak aHam3a OECKOHEUYHO MaJlbIX.

ApudmMernyeckass W TeoOMETpUYECKas Nporpeccud. beckoHeuHO
yObIBaromiasi reomerpuueckas —mporpeccus. Cymma  OECKOHEYHO
yOBIBAIOIIICH F€OMETPUYECKOU IIPOIPECCUMU. JInHennbI 151
AKCIIOHCHIMAJIbHbIM pocT. Yucino e. @opmyna CI0XKHBIX ITPOLEHTOB.
HUcnonp3oBanue mnporpeccuu  JUisi  PELICHHMS  PeajbHbIX  3a7a4
MIPUKJIAIHOTO XapaKTepa.

HempepriBable (yHKIIMM W WX CBOWCTBA. TOYKM pa3phiBa.
AcumntoTsl rpadukoB ¢yHkiuid. CBocTBa (DYHKIMIT HEMPEPHIBHBIX Ha
oTpe3ke. MeTon MHTEpPBAIOB Uil PELICHUS HEpaBEHCTB. [IpuMeHeHue
CBOMCTB HEMPEPHIBHBIX (DYHKITUI IJIs1 peIIeHHs 3a1ad.

[lepeass w BTOpas mpouwsBoAgHbie (yHkIMU. OmnpenencHue,
reOMETPUYCCKUA ¥ (U3UYECKUN CMBICT TPOW3BOAHOW. YPpaBHEHHUE
KacaTtelbHOH K rpaduKy QyHKIIHH.

[IpousBogHbie smeMeHTapHBIX (QyHKIMA. [IpowsBogHast CyMMBEI,
MIPOU3BEICHUS, YACTHOTO Y KOMIIO3UIIUH (PYHKIIHA.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, omnepauuu HaJ MHOXECTBAMM M HX CBOMCTBA.
Huarpammel Ounepa—Benna. [IpumeHneHne TeOpeTHKO-MHOKECTBEHHOIO
arnrapara Jiig ONHUCAHUS PEATbHBIX IPOLIECCOB U SIBIICHUU, IPU PEIIEHUH
3a/1a4 U3 IPYTuX y4eOHbIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTEMaTUYECKOTO OOBEKTA,
CJIEICTBUE, JOKA3aTENbCTBO, PABHOCUJIBHBIC YPABHEHHS.



11 KJIACC

Yucia 1 BHIYMCICHUA

HarypanbHbie n nensle yncna. [IpumeHeHne npu3HakoB 1€IUMOCTH
HeNbIX 4Yucen, HauOonbliuid oOwmui agenurens (nanee — HOJ) wu
HauMmeHblee obuiee kpatHoe (ganee — HOK), octatkoB mo momyiio,
anroputMa EBKkiuaa [uist pelieHus 3a/1a4 B LEJIbIX YHUCIIaX.

Kowmrmnekcubie yucna. Aunredpanyeckas M TPUTOHOMETpUYECKAs
(GopMBbI 3amMCH KOMIUIEKCHOrO 4YHCia. ApU(pMETHYECKHE OIepanuu C
KOMIUIEKCHBIMU  yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha
KOOpAMHATHOM miockocTu. @opmyna MyaBpa. KopHu n-oil crenenu u3
KOMILUIEKCHOTO 4Kciia. [I[puMeHeHne KOMIUIEKCHBIX YUCEN NI PELICHUS
(bu3MYECKNX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs] U HEPABEHCTBA

Cuctema W COBOKYNHOCTh  ypPaBHEHMM W HEPABEHCTB.
PaBHOCUIIBHBIE CHUCTEMBI M  CUCTEMBI-CIEACTBUS. PaBHOCHIIbHBIE
HEpaBEHCTBA.

OTO6op KOpHEHW TPUTOHOMETPUUECKUX YPABHEHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. PelieHne TpUrOHOMETPUUECKHUX
HEPaBEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS MOKA3ATEIbHBIX U JIOTapU(MUYECKUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PELICHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABI  PEIIEHHS CHCTEM U  COBOKYIHOCTEH
paIMOHANIBHBIX, UPPAIIMOHATLHBIX, TTOKA3aTeNIbHBIX U JOTapU(PMUYECKUX
YPaBHEHMUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeHeHne ypaBHEHHH, CHCTEM W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lad M 3aJad W3 Pa3IMYHBIX 00JIacTeil HayKu W
peanbHOM KU3HU, HHTEPIPETAIUS MOTYYEHHBIX PE3YIbTAaTOB.

DOyHKUuM U rpapuku

I'padux  xommozuruu  dyHKmin. ['eomerpuueckue  0Opasbl
YPaBHEHUI U HEPABEHCTB HA KOOPJAUHATHOMU IIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHM, X CBONCTBA U TpaduKH.

I'padpuueckne ™erompl pelieHUs ypPaBHEHHM W  HEPABEHCTB.
['paduueckune MeTobI perieHus 3a/1a4 ¢ mapaMeTpamu.

Hcnonp3oBanue rpagukoB PyHKIMNA AJI1 UCCIEAOBAHUS MPOIECCOB
Y 3aBACHMOCTEM, KOTOPbIE BO3HUKAIOT IIPU PEUICHUH 3a7a4 U3 APYTHUX
y4eOHBIX MPEAMETOB U PEATbHON KU3HHU.

Hauana MaTeMaTH4eCKOro aHajau3a

[IpumeHnenne TPOU3BOAHONW K UCCIENOBAaHWIO (QYHKIUNA Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxneHue HauOonpIIero
HAaMMEHbILIETO 3HAYEHU I HEeTIPephIBHON (DYHKIIMU Ha OTPE3KE.

[Ipumenenne NPOM3BOAHOW I HAXOXKIACHHUS  HAWIY4IIEro
pemieHus B IPUKIAIHBIX 3a4a4ax, Uil ONPENEIICHHS CKOPOCTH H
YCKOpEHUs Mmpoliecca, 3aJaHHOro popMynoil win rpaduxom.

IIepBooOpa3Has, OCHOBHOE CBOMCTBO EepBOOOPA3HBIX.
[lepBooOpasnbie snemeHTapHbiX (yHKuud. [IpaBuna HaxoxIeHUA
epBOOOpa3HbIX.



WNurerpan. I'eomerpuyeckuid CMbICH UHTerpaiga. BeruucieHue
onpeienéHHoro uHTerpana o gopmyne Hetotona-JIeionuna.

[IpumeneHue wuHTErpana s HAXOXKACHUS IUIOLIAJEH TUIOCKUX
¢uryp u 00bEMOB reOMETPUUECKUX TEI.

[Tpumepsr pelLIeHuin muddepeHranbHbIX YPaBHEHUH.
MaremMaTu4eckoe MOIEIUPOBAHUE PEAJbHBIX IPOLIECCOB C IMOMOUIBIO
muddepeHImaITbHbIX YpaBHEHHUM.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA VYYEBHOI'O
KYPCA «AJITEBPA N HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A»  (YIJIYBJIIEHHBIM  YPOBEHb) HA  VYPOBHE
CPEAHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTh TPAXKITAHCKON MO3UIIMM OO0YyYarolerocs: Kak
AKTUBHOIO M  OTBETCTBEHHOTO WIEHA POCCHUICKOro  00IlecTBa,
Npe/ICTaBIEHHEe O MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHMS
Pa3NUYHBIX CTPYKTYp, SBIEHUHN, MNPOLEAYp TpakIaHCKOro O0IIecTBa
(BBIOOpBI, OMpPOCBI ¥ JPYroe), YMEHHE B3aUMOJEHUCTBOBATH C
COLIMAJIbHBIMU WHCTUTYTaMH B COOTBETCTBUM C HX (QYHKIMSIMHU M
Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(OpMHUPOBAHHOCTh POCCUHCKOM TPaXKTAHCKONM HJIEHTUYHOCTH,
YBAXEHUSI K MPOUUIOMY M HACTOSIIEMY POCCUHCKOM MaTEMaTHKH,
LEHHOCTHOE OTHOILIEHHE K JOCTHUKEHUSIM POCCHICKMX MAaTEMAaTHUKOB U
POCCUICKOI MaTEMAaTHYECKOM IIKOJIbI, HCIIOJIb30BAHUE 3THX JTOCTUKEHUM
B JPYTHX HayKax, TEXHOJIIOTHIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HAHME  JYXOBHBIX  IEHHOCTEM  POCCHUUCKOrO  Hapoja,
c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUSA, 3TUYECKOT'O TOBEICHHUS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHHUEM JIOCTHKEHHN HAayKu U
NEATETbHOCThI0 YYEHOT0, OCO3HAHWE JMYHOTO BKJIaJa B IOCTPOEHUE
YCTOWYHMBOTO OYaYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE  OTHOLICHWE K  MHUPY, BKIIOYas  ACTETUKY
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajlay, peHIeHH,
pacCcy X JeHul, BOCIPUMMYMBOCTD K MAaTEeMaTUYECKUM  aCIEKTaM
Pa3JIMYHBIX BUJOB UCKYCCTBA;

5) pu3nvYecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHUS MTPUMEHSATh MAaTEMaTUYECKUE 3HAHUS B
WHTEpecax 3/I0pOBOTO M 0€30MacHOro o0Opa3a KHU3HU, OTBETCTBEHHOE
OTHOILICHHE K CBOEMY 3I0POBBIO (3mopoBoe NUTaHUE,
cOaJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTJIbIXA, PETYJsipHAas (pu3ndeckas
aKTUBHOCTH),  ()M3MYECKOE  COBEPIIECHCTBOBAHWE TMPU  3AHATHUSAX
CIIOPTUBHO-03/]0POBUTENBHOM S TETbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IEHHOCTH TPYIOJIIOOHS, HHTEPEC K
paznuyHbIM cepam MpoPEeCcCHOHATEHON JeATEeThHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBII
BBIOOp Oymytiei mpodecCcruu U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC
TJIaHBI, TOTOBHOCTh M CITOCOOHOCTH K MaTeMaTUYECKOMY OOpa30BaHUIO H
caM0OOpa30BaHUI0O HA TPOTSHKEHWHW BCEH JKW3HU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEUICHUM MPAKTHUUECKUX 3a/lad MaTEeMaTHU4eCKOU
HaIpaBJICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, IOHWMAaHUE
BIUSIHUSL ~ COIMAJbHO-?PKOHOMHMUYECKHUX  TPOILIECCOB HA  COCTOSHUE



OPUPOJAHON M COLMAIBHOW CpeJlbl, OCO3HAHUE II00AIBHOI0 XapakTepa
AKOJIOTUUECKUX MPOOJIEM, OPUEHTAIIMS Ha MMPUMEHEHNE MAaTeMaTUYECKUX
3HAHMM JJi9  peleHus 3a7ad B 00JACTH  OKpY’Kalolled cpenbl,
IUIAHUPOBAHUE TOCTYIKOB M OLIEHKH HUX BO3MOYKHBIX IOCIEICTBUU IS
OKPYKAIOIIEN CPEMBI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HAYKU U OOILECTBEHHOW MPaKTUKH,
NOHMMaHUE MaTeMaTH4YeCKOM Hayku Kak cdepbl 4eloBEYeCKO
NEATENbHOCTH, JTaloB €€ pa3BUTHUS W 3HAYMMOCTH JUISl PAa3BUTHS
UMBWIN3ALMH, OBJAJCHUE SA3BIKOM MATEMaTUKM M MaTEMaTHYECKON
KYJIbTYpOW Kak CpEICTBOM INO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBIATH
IPOEKTHYIO U HCCIENOBATEIbCKYIO AESITEIbHOCTh MHIAMBUAYAJbHO U B

rpynmre.
METAINPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISBIISIT WM XapaKTepU30BaTh  CYIIECTBEHHbIC  IPU3HAKH
MaTeMaTHYECKUX OOBEKTOB, MOHATUH, OTHOIIEHUNW MEXKIY TOHATHSIMU,
dbopMyIHpoOBaTh OMpEeNICHHs TMOHATHH, yCTaHABINMBAThL CYIECTBECHHBIN
INpU3HAK KiacCU(pUKAIIUA, OCHOBAaHHS IS OOOOIICHUS W CpaBHCHUS,
KPUTEPHHU MTPOBOAUMOTO aHAJIN3a;

BOCIIPUHUMATH, (OPMYJIHUPOBATh M IMPEOOPA30BBIBATH CYKJICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CIUHUYHBIC, YaCTHbICE W OOIIHe,
YCIIOBHBIC;

BBISBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M
npoTuBopeunss B ¢dakTaxX, MaHHBIX, HAOIIOJICHUSAX W YTBEPKIACHUAX,
npejiaraTb  KpUTEpUHM  JJIS  BBIABJICHHS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

JienaTh BBIBOABI C UCITOIB30BAaHUEM 3aKOHOB JIOTUKH, JIETYKTHBHBIX
1 MHIYKTHBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

IPOBOJINTh  CAMOCTOSATEIIBHO JO0Ka3aTeIbCTBA MAaTeMaTHYSCKHUX
YTBEPXKIASHUH (TIPSIMbIE U OT IPOTHBHOTI'O), BRICTPANBATh apTyMEHTAIIHIO,
MIPUBOJIUTH TPUMEPHl M KOHTPHPHMEPHI, OOOCHOBBIBATH COOCTBECHHBIC
CYXXJICHHS Y BBIBOJIBI;

BEIOWpATh Cmoco0 pemieHus ydeOHoW 3amaun  (CpaBHUBATH
HECKOJIPKO BapHWAHTOB pEIIeHHs, BBHIOMpaTh HauOOJee MOIXOMSIINN ¢
Y4IETOM CaMOCTOSTEIILHO BBIIETICHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBare/bCKue J1elicTBUSA:

WCIIOJIb30BaTh BOIMPOCHl KaK HCCJIEAOBATEILCKUI WHCTPYMEHT
Mo3HaHusA, (OPMYIUPOBATH BOMPOCH], (PUKCHUPYIONIHE MPOTHUBOPEUHE,
mpo0yieMy, YCTaHABIMBATh UCKOMOE W JaHHOE, () OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UITUIO, MHECHUE;

MPOBOJIUTh  CaMOCTOSITEIbHO  CIUIAHUPOBAHHBIA ~ SKCIIEPUMEHT,
WCCJICIOBAHUE TIO YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO
00BEKTa, SIBICHWS, TIPOIECCA, BBISIBICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, ITPOIIECCAMU;



CaMOCTOSITETILHO  (pOpMYJHUPOBaTH OOOOIIEHNS U BBIBOJABI IO
pe3ynbTaTamM MPOBEAEHHOTO HAOIIOJEHUS, HCCIIEOBAaHUsA, OLICHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U O00OIICHUI;

OPOrHO3UPOBATh BO3MOXKHOE pa3BUTUE IIpoliecca, a Takke
BBIJIBUTATh MPE/IOIO0KEHHS O €T0 PA3BUTHU B HOBBIX YCIIOBUSIX.

PabGora ¢ ungopmanmei:

BBISIBJISIT  I€PUITUTHI MHGOPMAIIMHU, JAHHBIX, HEOOXOIUMBIX JIf
OTBETA HA BOIIPOC U ISl PELICHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMI0 W3 HUCTOYHUKOB PA3UYHBIX THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(DOPMAIUIO
Pa3NUYHBIX BUIOB U (OPM MIPEICTABICHNUS,

CTPYKTYpPUpPOBaTh MH(MOpPMAIUIO, TPEICTaBIATh €€ B Ppa3IMYHBIX
dbopMax, MWILTIOCTPUPOBATH TPAQUUECKH;

OLICHMBATh  HAA&HKHOCTh  HMHPOpPMAIIMM MO  CaMOCTOSITENIBHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHHBEPCAIbHbIE YUeOHbIE 1eiiCTBHS

Oo0wmenne:

BOCIIpUHUMATh H (DOPMYITHPOBATh CYXKICHUS B COOTBETCTBUHU C
YCIIOBUSIMH U TIEJISIMHA OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M IMHCHMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHHS 110
XOJy pelIeHUs 3a/1a4yi, KOMMEHTUPOBATH MOJTYyUYEHHBIN pe3ysIbTaT;

B X0J1€ OOCYKJIEHHUs 3a7aBaTh BOMPOCHI 1O CYIIECTBY 00CYXIaeMOn
TEMBbI, MPOOJIEMBI, perIaeMoi 3a7adu, BBICKA3bIBaTh WJICH, HAllCJICHHBIC
Ha TOWUCK pEIIEHUs, COMOCTABISATH CBOM CYXKIEHUS C CYXKICHUSIMH
JIPYTUX YYaCTHUKOB JUajiora, OOHApyXUBaTh Pa3IMuU€ U CXOJICTBO
MO3UIUH, B KOPPEKTHOH ¢dopme GOpMyIHpOBaTh Pa3HOIIIACHS, CBOU
BO3paKCHHUS;

NPENICTaBIATh PE3YyIbTaThl PEIICHHsS] 3aJa4yd, SKCIEPUMEHTA,
UCCJICIOBAHUsA,  MPOEKTa, CaMOCTOSTENIbHO  BbIOMpaTh  (dopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3CHTAIINN U OCOOCHHOCTEN ayTUTOPHH.

PeryisiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranm3anus:

COCTaBJIATh IIJIaH, aJITOPUTM PEUICHUS 3aJa4dH, BHIOMPATh CIIOCO0
pemieHusT ¢ y4ETOM  HMMEIONIUXCS  PEeCcypcoB W COOCTBEHHBIX
BO3MOKHOCTEI, apryMeHTUpPOBaTb U  KOPPEKTHUPOBATh BapUAHTHI
penieHuii ¢ y4éToM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, S3MOIMOHAJIbHbI UHTEJJIEKT:

BJIQJIETh HABBIKAMH I103HABATEIIBHON peQEKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB,
BJIQJIETh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U
pe3yJibTaTa pEeUICHUsI MAaTEMAaTUYECKOUN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PELICHUU
3a7a4¥, BHOCUTHb KOPPEKTUBBI B JIE€ATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSITENIBCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa IEIU U YCIOBUSIM, OOBICHATH
MPUYHHBI JTOCTHKEHUS WIM HEJOCTHKECHUS PE3YJIbTATOB JIESITEIbHOCTH,
HaxOJUTh OIMIHUOKY, aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITeJILHOCTD:



NOHMMaTh W HWCIONb30BaTh TNPEHMYIIECTBA KOMAaHJIHOW M
WHIVBUIYaTbHONH pabOThl MPH PEIICHHHM Yy4eOHBIX 3ajadv, MPUHUMATh
Ieb  COBMECTHOM  JICATCILHOCTH,  IUIAHUPOBATh  OPTaHHU3AIUIO
COBMECTHOM paloThl, paclpenensTb BUAbl padoOT, J10rOBapuBaTHCS,
o0Cy)XJaTb TPOIECC H pe3ydbTaT paboThl, 0000IIaTh MHEHUS
HECKOJbKHUX JIFOACH;

y4acTBOBaTh B I'PyNMoOBBIX (Gopmax paboThl (00CYyXaeHUs, OOMEH
MHEHUH, «MO3TOBbIE IITYPMbI» U WHBIE), BBIMOJIHATH CBOIO YacTh PabOTHI
U KOODAMHUPOBATH CBOW JICMCTBUSL C JIPYTUMH UWIEHAMHU KOMAaH/IbI,
OLICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydyenuss B 10 kiacce o0OydarmMiACs TOIYUHUT
CJIEIyIONIME TPEIMETHbIE PE3yJbTaThl MO OTIEIBHBIM TeMaM paldoueit
nporpaMMmbl  y4eOHOro Kypca «Aurebpa M Hadajda MaTeMaTHU4eCKOro
aHaIU3a:

Yucia 1 BIYMCICHUSA:

CBOOOJTHO  OMEpPUPOBATh MOHATHUSMHU: PAlMOHAIBHOE  YHUCIIO,
OeckOHEeUHass TMepuoiudeckas JpoOb, TMPOILEHTHI, HWPPALMOHATIHHOE
YUCJI0, MHOXECTBA PALMOHAIBHBIX U JEMCTBUTEIBHBIX YHCEN, MOIYJIb
JICHCTBUTEIILHOT'O YHCJIA;

IPUMEHSATH APOOU M TPOLIEHTHI I PEIICHUS TPUKIIAAHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU;

NPUMEHSTh TPUONMIKEHHBIE BBIYMCICHUS, TMpPaBUIa OKPYIJICHUS,
NPUKUJIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUN;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTEIIEHb C LIEJIBIM MOKa3aTelIeM,
UCTIONIb30BaTh MOIXOSIIYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YHCEI IS
pelIeHns MPaKTUYECKUX 3a7a4 U IPE/ICTABICHUS TaHHbIX;

CBOOOJTHO OMEPUPOBATH TMOHATHEM: apU(DMETUUECKH KOPEHb
HaTypaJbHOU CTEIICHU;

CBOOOJTHO ONEPHPOBATh TMOHITHEM: CTENEHb C palMOHAIBHBIM
[OKa3aTeseM;

CBOOOJTHO OTMEPUPOBATH MOHATHUSAMH: JJOTapuU(pM YKCIa, TECATUUHBIC
Y HaTypaJbHBIC TOTAPU(MBI;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TaHTEHC,
KOTAHT'€HC YHCIIOBOTO apryMEHTA;

ONEPUPOBATH IOHATUSAMU: APKCHHYC, APKKOCHHYC M apKTaHIC€HC
YUCIIOBOT'O apTyMEHTA.

YpaBHeHUS] U HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: TOXJAECTBO, YpaBHEHHE,
HEPABEHCTBO, PABHOCUJIbHBIE YpPaBHEHUS U YpaBHEHUS-CIEACTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTH Pa3TUYHBIC METOJIBI PEIICHUS PAIMOHAIBHBIX B IPOOHO-
pallMOHAJILHBIX YPABHEHUM, TPUMEHSITh METOJI HHTEPBAJIOB /ISl PEUICHUS
HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHSATHUSIMH: MHOTOWIEH OT OJHOU
MEePEMEHHOW, MHOTOWIEH C MeTbMH  KodhdHUIMEHTaMH, KOPHH
MHOTOWIEHA, NPUMEHATH JICJICHUE MHOIOWIEHA Ha MHOTOWIEH C
OoCTaTKoM, TeopeMy be3y u teopemy Buera nis pemenus 3aaay;



CBOOOJHO  OINEPUPOBATH  TOHATHSIMH:  CHUCTEMa  JIMHEHHBIX
ypaBHCHHWH, MaTpHIla, ONPEACIUTEIb MaTpPUIl 2 X 2 W  €ro
TCOMETPUYCCKUN CMBIC], MCIIOIb30BaTh CBOMCTBA OMPEACIHUTEN 2 X 2
JUTSI BBIYMCIICHUS €r0 3HAYEeHHUsI, TPUMEHSThH ONMPEAETUTENH ISl PEIICHUS
CUCTEMBbI JIMHCWHBIX YPaBHCHHH, MOJCIMPOBATH peajbHbIC CHTYAllUU C
TIOMOIIBI0 CHCTEMBI JTMHEHHBIX ypaBHEHHH, MCCIIEIOBATh MOCTPOCHHBIC
MOJIETTM C TOMOIIBI0 MaTpUIl W OMNpEAeNUTeNeld, HHTEPIPETUPOBATDH
MOJTyYE€HHBIN Pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JCHCTBUN C KOPHSMU /I IPeoOpa3zoBaHus
BBIPAXKECHHUM;

BBITIOJIHATH MIPEOOpa30BaHUsl YHCIIOBBIX BBIPAKEHUM, COIEpKAIIUX
CTENEHH C pallMOHAIBHBIM [TOKa3aTeNIeM;

UCIIONIb30BaTh  CBOMCTBa JiorapudmoB it mpeoOpa3zoBaHUs
norapuMUYECKUX BbIPAKECHUI;

CBOOOJTHO OTIepUPOBATH MOHATUSMU: UppalvoHaIbHBIE,
MOKa3aTeNIbHbIE U JJOTapU(PMUYECKUE YpaBHEHUS, HAXOAUTh UX PEIICHUS
C TIOMOINIbIO PAaBHOCWJIBHBIX MEPEXOJ0B WM OCYIIECTBISAS TMPOBEPKY
KOpPHEW;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpPHUYECKHE (HOPMYJIBl s
npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BHIPAKCHHUI;

CBOOOJTHO  OMEpUPOBaATh  MOHSATHUEM:  TPUTOHOMETPHUYECKOE
ypaBHEHHE, TMPUMEHATH HeoOXoauMmble (GOPMYyNbl  JJisi  PEIICHUS
OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPaBHEHUIA;

MOJIETTUPOBATh PEANbHBIC CUTYAIIMH Ha SI3BIKE alNreOphl, COCTABIATD
BBIPKEHUS, YPAaBHEHUS, HEPABEHCTBA M0 YCIOBHUIO 3a]1a4M, UCCIIEIOBAThH
MIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM arlapara ajreopsbl.

DOyHKUuM U rpadpukn:

CBOOOJTHO OMEPUPOBATH MOHATHIMU: (YHKIHS, CIOCOOBI 3a/laHUS
GbyHKIIMY, B3aUMHO oOpaTHbIe QYHKIIMH, KOMIIO3ULIUS (DyHKIHH, rpaduk
(YHKIIMK, BBITIONHATH JJIEMEHTApHBIE TpeoOpa3oBaHusi TpaduKoOB
(b YHKIIHIH;

CBOOOJTHO OTMEpUPOBATh MOHATUSMU: OOJACTh OMPEICICHUS U
MHOXXECTBO 3HA4YCHWH (QYHKIUMU, HYId (QYHKIHH, OTPOMEKYTKU
3HAKOTIOCTOSTHCTBA;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: YETHBIC U HEUETHBIE (DYHKIINH,
nepuogudeckue (PyHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH,
MaKCUMyMbl M MHHHMYMBI (YHKIIMM, HaWOOJbIIEE W HAaNMEHbBIIIEE
3HaueHre (QYHKIINH Ha POMEKYTKE;

CBOOOJTHO OIEPUPOBATH TOHITHSAMHU: CTEICHHAS (QYHKIUA C
HATypaJbHBIM W IEJIBIM IOKa3aTeneM, TpauK CTeneHHON (QYHKIUU C
HATypaJbHBIM U IIEJBIM TTOKa3aTeneM, rpaduk KOpHsS N-0if CTETIeHW Kak
byHKIIMM 00paTHOM CTETIEHN ¢ HaTYPaJIbHBIM MTOKA3aTeNIeM;

OTepUPOBATh TMOHATUAMH: JWHEWHAs, KBaJpaTU4YHAs HW JPOOHO-
nuHelHas (DYHKIMU, BBITONHATH OSJEMEHTApHOE HWCCIEAOBaHUE U
MOCTPOEHUE MX TPAPUKOB;

CBOOOJHO  OMEPUPOBATh  TMOHATHSIMH:  TIOKazaTelbHas |
norapudmuyeckasi GyHKIIMU, UX CBOMCTBA U rpadUKu, UCIIOJIH30BATh UX
rpaduKy 111 perieHus] ypaBHCHHM;

CBOOOJTHO  OMEpUPOBATh  TMOHATHUSMU:  TPUTOHOMETPUUYECKAS
OKPYXXHOCTh, OTPENEICHNE TPUTOHOMETPUYECKUX (DYHKIMI YHUCIOBOTO
apryMeHTa;



UCIIOJIb30BaTh IpaduKku GYHKIUN IS UCCIICOBAHUS TPOIECCOB U
3aBUCUMOCTECH TpH pEIICHUHW 3ajJad U3 APYTHX YYCOHBIX NPEIMETOB H
peIbHOW  KW3HM, BBIPAXKATh (POpMyJTaMH 3aBUCUMOCTH  MEXKIY
BEIUYMHAMU;

Hauyana maTeMaTH4eCcKOro aHau3a:

CBOOOJTHO  ONEpHUPOBATH  MOHATHSAMH:  apudMeTHUecKas u
reoMeTpuiecKas mporpeccusi, 0€CKOHEUHO yObIBaloIas reoOMeTpruyecKast
porpeccusi, TMHEHHBIN U HKCIIOHEHIIUAIBHBIN pPOCT, POopMyJia CIOKHBIX
IPOLIEHTOB, UMETh NIPEJICTABIIEHNE O KOHCTAHTE;

UCIIONIb30BaTh IMPOTPECCUU JUIsl  PEIICHHs pealbHBbIX  3ajad
NPUKIIAHOTO XapaKTepa;

CBOOOJHO  OINEpPUPOBATH  MOHATHSIMHU:  TOCIEIOBATEIbHOCTD,
CIOCOOBI 3a/IaHus TIOCTE0BATEIbHOCTEH, MOHOTOHHBIE I OTPAaHUYEHHBIE
MOCJIEIOBATEIbHOCTH, TOHUMATh OCHOBBI 3apOXKJICHUS MAaTEMaTH4E€CKOro
aHaM3a Kak aHain3a OECKOHEUHO MaJlbIX;

CBOOOJTHO OIEPUPOBATH TMOHATHSIMU: HEMpPEpPbIBHbIE (YHKIINH,
TOYKH pa3pbiBa rpaduka GyHKIIUH, ACUMIITOTHI Tpaduka GyHKIINH;

CBOOOJTHO ONEpPUPOBATH MOHATHEM: (YHKIIMS, HENpEepbIBHAs Ha
OTpe3Ke, NMPUMEHITh CBONCTBA HENPEPHIBHBIX (GYHKUIMHA IS PEIICHUS
3ajiay;

CBOOOJTHO OTNIEPUPOBATH MOHATUSMHU: TIEPBAsi U BTOPasi MPOU3BOIHbBIEC
dbyHKIIMY, KacaTteabHas K rpaduky QyHKIINH,

BBIYUCIISATh TPOU3BOAHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO U
KOMIIO3UIIUKA JIBYX (YHKIHKA, 3HAaTh TMPOU3BOJHBIC JIIEMEHTAPHBIX
b yHKIIHIH;

UCTIONIb30BaTh ~ TEOMETPUYECKMH W (U3MYECKUH  CMBICI
IPOM3BOIHOM JJI PEIICHUS 3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO OTEPUPOBATH TOHITHIMHU: MHOXKECTBO, OIEpaIuy Hal
MHOXKECTBaMU;

UCTIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJisi OMUCaAHUS
pEaIbHBIX TIPOIECCOB M SIBICHHWM, MPU PEHICHUH 3a]ad U3 APYTHUX
Y4EeOHBIX MPEIMETOB;

CBOOOJTHO OMEpUPOBATh TMOHATUSIMH: ONpEIEICHUE, Teopema,
ypaBHEHUE-CIIE/ICTBHE, CBOICTBO MaTeMaTUYECKOTo 00BeKTa,
JI0Ka3aTeIhCTBO, PABHOCUIILHBIC YPABHEHUS U HEPaBEHCTBA.

K xonmy oOydenuss B 11 kJiacce OOydYarOImMMACS TOIYYHUT
CIEYIONTNE TPEIMETHBIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paldodeit
nporpaMMmbl  yueOHOro Kypca «Ajnredpa W Haudajla MaTEMaTHUYE€CKOIo
aHaIM3a»:

Yucsaa v BbIYHCIEHHS:

CBOOOJTHO OTIEPUPOBATH MOHATHUAMH: HATYPAITbHOE M IIEJI0€ YUCIIO,
MHOXXECTBAa HATYPAJIBbHBIX M IEIBIX YHCEJ, HCIOJIb30BaTh MPU3HAKU
nenumocTtu uensix uwucen, HOJ[ m HOK HarypanpHbIX umcen s
penIeHus 3a7a4, MPUMEHSATh anropuTM EBkinia;

CBOOOJHO  OMEpUPOBATh TMOHATHEM OCTaTKa IO  MOAYJIIO,
3aMKMCHIBaTh HATYpPaJIbHBIC YHCIA B PA3THYHBIX MO3UITMOHHBIX CHCTEMAaX
CUHCIICHUS,

CBOOOJTHO OMEPUPOBATH TMOHATHUSAMH: KOMIUIEKCHOE YHCIO U
MHOXXECTBO KOMITJIEKCHBIX YHUCEN, MPEICTABIATh KOMIJIEKCHBIC YMCiIa B
anreOpandeckodl ¥ TPUTOHOMETpPHUECKOW  ¢dopMe,  BBIOIHATH



apu(MeTHYecKue omnepalnud ¢ HUMH M U300pa)xkaTh Ha KOOPIWHATHOMN
TUIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA!

CBOOOTHO OIIepUPOBATH HOHATUSAMU: UppallOHaIbHBIE,
noKa3aTelbHbIE H JorapuMHUUYECKHe HEpaBeHCTBA, HAXOIUTh UX
pEIIeHUs C TTOMOIIBI0 PAaBHOCHIBHBIX TIEPEXOIOB;

OCYUIECTBIISATH OTOOP KOPHEH MpHU PElIeHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJHO  OINEpUPOBATh  MOHSATHEM  TPUTOHOMETPHUYECKOE
HEPAaBEHCTBO, TMPUMEHATh HEOOXOAUMBbIE (DOPMYIBI JJisi  PElICHUs
OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABECHCTB;

CBOOOJTHO OIEpUPOBATh MOHATHUSIMU: CHCTEMa M COBOKYITHOCTb
YpaBHEHUI W HEPAaBEHCTB, PABHOCWJIbHBIE CHUCTEMBI U CHCTEMBbI-
CIE/ICTBUS, HAaXOAWUTh  PEUIEHUS CHUCTEMbl W  COBOKYIHOCTEM
palMOHANIbHBIX, UPPALIMOHATBHBIX, TTOKA3aTEIbHBIX U JOrapUPMUIECKUX
YPaBHEHUU U HEPABEHCTB;

pemarh  panuMoHalbHBbIE, HUppalMOHAIbHBIC,  IOKA3aTeIbHEIE,
norapuMUYECKUe U TPUTOHOMETPUUYECKHE YpaBHEHHS U HEPABEHCTBA,
coJieprKalliie MOAYJIU U MapaMeTphl;

OPUMEHATh Tpaduueckue METONbl MJis pEIICHUs YpPaBHEHUU U
HEPABEHCTB, a TaKXKe 3aJ]1a4 C MapaMeTpamu;

MOJIETTUPOBATh PEAbHBIC CUTYAIIMH Ha SI3bIKE alNreOphl, COCTABIATD
BBIPAQXKCHMSI, YPAaBHEHUS, HEPABEHCTBA W MX CHCTEMbl IO YCIOBHIO
3aJla4yM, UCCIIEI0BATh MOCTPOECHHBIE MOJIEH C HCIIOJIb30BAaHUEM arrapaTa
anreOppl, MHTEPIPETUPOBATD MOJIYUECHHBIN pe3yJbTar.

DOyHKuuM U rpapukn:

CTPOMTH ~ TPaQUKH  KOMIIO3MUMM  (QYHKIHA € [OMOIIBIO
DJIEMCHTAPHOTO HCCIICAOBAHHS M CBOMCTB KOMITO3UIMH IBYX (YHKIHIA;

CTPOUTh TE€OMETpPUYECKHE 00pa3bl YpaBHEHHM M HEpPaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH;

cBOOOIHO OIEepPUPOBATh MOHITUSIMU: rpaduku
TPUTOHOMETPUUYECKUX (DYHKILIUMA;

OpUMEHATh (GYHKIMHA 1T MOJICTTUPOBAHUS M HMCCIIECIOBAHUS
peaNbHBIX MPOIECCOB.

Hauyana maTeMaTH4yecKoOro aHajau3a:

UCMOJb30BaTh MNPOU3BOAHYIO [UIsl HCCIEAOBaHUA (PYHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HAaXOAWTh HauOONblIeE W HAaWMEHbIIee 3HAYCHUA (YHKIHH
HENPEPHIBHOM HA OTPE3KE;

WCIOJb30BaTh MPOM3BOJHYIO S HAXOXKACHUA HAWIYYIIEro
pelieHus B MPHUKIAIHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMHYECKHX,
3aj1avyax, JUisl ONpeneseHUs] CKOPOCTH U YCKOPEHHS Ipolecca, 3aJaHHOrO
dbopmyoit unu rpaduKoM;

CcBOOOIHO OTIepUPOBAThH HOHATHUAMH: nepBooOpazHas,
onpenenéHHbId MHTErpajig, HaXOAWTh TMEePBOOOpPa3HbIE 3JIEMEHTAPHBIX
(GYyHKIMIA 1 BBIUKUCHATH HHTErpai o ¢popmyne Hetotona-Jleibuua;

HaXOAWTh TUIOMIAN TUIOCKUX (UTYp U OOBEMBI TE€T C TOMOIIBIO
MHTErpana;

UMETh TPEJACTABICHHE O MaTEeMAaTHYECKOM MOJCIHPOBAHUHN Ha
npumMepe coctaBieHus aupdepeHIInanTbHbIX ypaBHEHUH;



pelmarb NOpUKIAaJHbIE 3a/Jadyd, B TOM 4YHUCJIE COLMAJIBHO-
HKOHOMHYECKOTO u dbuzruecKoro Xapakrepa, CpeaCcTBaMu
MaTEMaTUYECKOT 0 aHaJIn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBanue pa3aenoB
U TeM NPOrpaMMbl

KoaunuyecTBo yacoB

KonTtpoabHbie

Bcero
padoThl

IIpakTHyeckue
padoThI

JyekTpoHHbIE (IU(POBHIE)
o0pa3oBaTesibHbIE PeCYpPChI

MHO0kecTBO
JIEHCTBUTCIIHLHBIX UHCEIL.
MHOTOYICHEI.
PanmonaneHble ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEMHBIX YpaBHEHUH

24 1

OyHKIMM U TpaQUKH.
Crenennas GyHKIHMS C
LEJIBIM [TOKa3aTeNIeM

12 1

ApudmeTrueckuil KOpeHb
N-O11 CTETICHMU.
HppaunroHanbHbIe
YpaBHEHUs

15 1

[TokazarenbHas QyHKIUA.
IToka3arenabHble ypaBHEHHUS

10 1

Jlorapudmudeckas
GbyHKIIHA.
Jlorapudmuaeckue
ypaBHEHUS

18 1

Tpuronomerpudeckue

22 1




BBIPAKCHMS U YPaBHEHHUS

ITocnenoBaTeIbHOCTH U

10
IpOrpeccun

HemnpepbiBabIE QYHKIUH.

IIpousBonnas 20

[ToBTOpenwue, 060061IeHNE,
CHCTEMATH3AIHs 3HAHUI

OBIIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME 136




11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMMbl

KoanuecTBo 4acosB

KoHTpoabHbIe
Bcero P
padoThbI

IIpakTH4eckne
padoThbI

daekTpoHHbie (undpoBbIEe)
o0pa3oBaTejbHbIE pecypchl

HccnenoBanue GpyHKIUH C
MTOMOIIBIO TIPOU3BOTHOM

22 1

[TepBooOpasnas u
UHTETpa

12 1

I'paduku
TPUTOHOMETPUYECKHUX
GyHKIMIA.
Tpuronomerpudeckue
HEPABEHCTBA

14 1

HppaunoHanbHele,
MIOKa3aTeIbHbIE U
JorapupmMuUecKue
HEPABCHCTBA

24 1

KommnekcHrle yncia

10 1

HarypanbsHble U 1ienbie
qucna

10 1

CucrteMbl paliiOHaIbHbIX,
HPpALMOHATIBHBIX
MOKa3aTEeIbHBIX U
JorapuMUUECKUX
ypaBHEHUH

12 1




3agauu ¢ mapameTpamMu 16 1
[ToBTOpEHUE, O606HI6HI:I€, 16 ’
cucreMarmui3aluia 3HAaHUN
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







IHHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoabHbie padoThl

IIpakTH4eckune padoThI

MHO)KGCTBO, OIIcpanrn Haa
MHO’KECTBAMHU M UX CBOMCTBA

Huarpammel Diinepa-Benna

HpI/IMCHeHI/Ie TCOPCTUKO-
MHOXXCCTBCHHOI'O aIlrapara
AJI pCUICHUA 3aaa4d

PammonansHBIE UmcHa.
OOBLIKHOBEHHEBIE U
JeCATUYHbIE pooHu,
NPOIICHTHI, 0ECKOHCUHBIE
HIEPHOANYCCKHE APOOH

PanmonaneHbie ynca.
OOBIKHOBEHHBIE U
JeCSITUUHBIE TpOooH,
MPOIEHTHI, 0ECKOHEUHBIS
nepUOANYECKHE APOoH

[Ipumenenue apoGeit u
HPOLIEHTOB ISl PEIICHHS
HPHUKIATHBIX 33124

[Tpumenenue apobdeit n
MPOLEHTOB ISl pEIICHUS




MPUKIAAHBIX 3a1a4

JlelicTBUTEIbHBIC YHCIIA.
PanmonaneHbie 1
MppalrOHaJIbHbIC YUCIIa

ApudmeTrueckue onepanuu
C ICUCTBUTEIHHBIMU YHUCTIAMU

10

Moaynb 1eNCTBUTENBHOTO
Yuciia ¥ €ro CBOMCTBA

11

[TpubnmxEHHBIE BEIYMCICHMUS,
IIPaBUJIa OKPYTJICHUS,
IIPUKHKA U OLIEHKA
pe3yJibTaTa BBIYMCIIEHUI

12

OCHOBHBIE METO/IbI PEIICHUS
IENBIX U APOOHO-
palMOHATIBLHBIX YPABHCHUH U
HCPABEHCTB

13

OcHOBHBIE METO/BI PEILIEHUS
IEJIBIX U APOOHO-
palHOHAIBHBIX YPABHEHHUN U
HEPABEHCTB

14

OcHOBHEIE MCTOABI pCIICHUS
LEJIBIX U APOOHO-
paIroHaIbHBIX YPaBHEHUH U
HEPABEHCTB

15

MHuoro4ieHbI OT OJHOMI
nepeMmeHHou. Jlenenue




MHOI'O4JIEHA HA MHOTOYJIEH C
octatkoM. Teopema besy

16

MHOTOYJICHBI C IEITBIMH
koddunmentamu. Teopema
Buera

17

Pemienne cucrem JIMHEMHBIX
ypaBHEHUH

18

Pemenne cucrem IMHEMHBIX
ypaBHEHUH

19

Martpuiia CuCTEMbI TUHEUHBIX
ypaBHeHU#. Onpenenurenb
MaTpHULIbI 2X2, ero
r€OMETPUUYECKUNA CMBICIT U
CBOMCTBA; BBIYUCIIEHUE €TO
3HAYEHHUS

20

Onpenenurtesb MaTPUILIbI 2X2,
€ro reOMEeTPUYECKHI CMBICIT U
CBOMCTBA; BEIYHUCIICHUE €TO
3HAYCHUS

21

[Ipumenenne onpenenurens
JUISL PELLIEHUS CUCTEMBI
JIMHENHBIX YpaBHECHUN

22

Pemienne npuknagHeix 3a1a4y
C TIOMOIIIBIO CHUCTEMBI
JIMHEWHBIX YpaBHEHUH

23

Pemenue nmpukiaaHbix 3a1a4




C IOMOILBIO CUCTEMBI
JIMHEUHBIX YpaBHECHUN

24

KonTtponsnas pabdota:
"PanmoHanbpHble ypaBHEHUS U
HepaBeHCTBa. CHUCTeMbl
JIMHEWHBIX ypaBHEHUI"

25

OyHKnws, crrocoObl 3aaaHuUs
¢dbysakuuu. Bzaumuo
oOpaTHble QYHKIIUH.
Komnozunus GpyHkimii

26

I'padux pyHkImm.
OneMeHTapHbIe
npeoOpa3oBanus rpadUKoB

byHKIUH

27

OO6nacTb onpeneneHus 1
MHO€ECTBO 3HaYEHUH
¢bynkuun. Hynu yskium.
IIpomexyTku 3HaK
IIOCTOSIHCTBA

28

YeErHble U HEYETHBIE
¢bynkuuu. [lepuoanueckue
¢yukuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MaxkcumMyMbl 1 MUHUMYMBI
¢ynkuun. Haubosnbiiee n
HalMEHbIIIee 3HAUCHUE




(GYHKIMM Ha IPOMEKYTKE

30

JIunelinas, KBagpaTU4dHas U
IpoOHO-THHEHHAs PyHKIIH

31

DJIeMEHTapHOE UCCIICIOBAHNE
U TIOCTPOEHUE IPaPUKOB ITUX

b yHKIHi

32

QHCMCHTapHOC HUCCJICJOBAaHUC
" ITOCTPOCHUC l"pa(l)I/IKOB 9THUX

byHKIUH

33

CreneHn ¢ LEIbIM
nokasareiieM. buaom
HrroTona

34

CrereHn ¢ LEIBIM
okasareiieM. bunom
HrroTona

35

CrenenHasi GyHKIHS C
HATypaJbHbIM U 1EJIbIM
nokas3areiyieM. E€ cBoiicTBa u

rpadux

36

KonTponbhas pabora:
"CrenenHnas ¢pyHkuus. Eé
cBoiicTBa u rpapuk”

37

ApupmeTrnuecknii KOpeHb
HATypaJbHOU CTEIICHU U €TO
CBOMCTBA

38

ApupmeTrnueckuit KOpeHb




HaTypaJbHOMN CTEIICHU U €TO
CBOMCTBA

39

[TpeoOpa3oBaHMs YUCITOBBIX
BBIPAKEHUH, COMIEpIKAIINX
CTEICHH U KOPHHU

40

[Ipeobpa3oBaHMs YUCIOBBIX
BBIPAXKEHU, COJIEPIKALIUX
CTEIEeHU U KOPHHU

41

[IpeoOpazoBaHus YHCIOBBIX
BBIPAKECHHM, COAEPIKAIINX
CTEIIEHU U KOPHU

42

HppaunonanbHbie
ypaBHeHUs1. OCHOBHBIE
METO/bI PELICHUS
VPPALMOHAJIBHBIX YPaBHEHUI

43

UppanmonaibHbie
ypaBHeHUSI. OCHOBHBIE
MCTOJBI pCHICHUSA
UPPALMOHAIIBHBIX YPaBHECHUI

44

HppauuronanbHbie
ypaBHeHUs1. OCHOBHbIE
METOBI PEIICHUA
MPPALMOHAIIBHBIX YPABHECHUN

45

PaBHOCHIIBHBIE TIEPEXO/BI B
pEeLIEHNN UPPaLMOHATIBHBIX
YpaBHEHUI




46

PaBHOCWIBHBIE IEPEXOBI B
pELICHUN UppaLMOHAIBHBIX
yYpaBHEHUNI

47

PaBHOCHIIBHBIE IEPEXOIBI B
pElIeHNU UpPaAIMIOHATIBHBIX
ypaBHEHUI

48

PaBHOCHIIBHBIE TIEPEXO/IBI B
pEeLIEHNN UPPALIMOHATIBHBIX
yYpaBHEHUI

49

CaoiicTBa u rpaguk KOpHs N-
Oii CTeTIeH! KaK (GyHKIUU
00paTHOM CTETeHH! ¢
HaTypaJbHBIM NIOKa3aTeIeM

50

CsoiicTBa u rpaduk KOpHs N-
Oif CTETIeHU KaK (QyHKIIUU
00paTHOM CTENEeHH C
HaTypaJIbHBIM I1IOKAa3aTCJICM

51

KonTponbhas pabora:
"CBoiicTBa U rpauk KOpHs
N-Oi CTENECHMU.
HppaunoHanbHble
ypaBHeHuUs"

52

CreneHs ¢ paliMOHATIbLHBIM
oKa3aTeyieM U €€ CBOMCTBA

53

CreneHs ¢ paliMOHAIBLHBIM
oKa3aTeJieM U €€ CBOMCTBA




54

CreneHs ¢ pallMOHATbLHBIM
IIOKa3aTelIeM U €€ CBOMCTBA

55

[MokazarenpHas QyHKIHS, €&
CBOICTBA U rpauk

56

HUcnonszoBanue rpaduka
GYHKIMH TS pEIICHUS
ypaBHEHUH

57

Hcnonp3zoBanue rpaduka
GyHKIMH JUIsI peIeHUs
yYpaBHEHUU

58

[Toka3aTenbHbIe ypaBHEHUS.
OCHOBHBIE MCTOABI pCIICHUSA
II0Ka3aTeNIbHBIX YPAaBHCHUN

59

Iloka3aTenbHble ypaBHEHUS.
OCHOBHBIE METO/BI PEILICHUS
IIOKa3aTeIbHbIX YPaBHEHUIN

60

Iloka3aTenbHble ypaBHEHUS.
OcHOBHBIE METO/BI PEIICHUS
IIOKa3aTeJIbHBIX YPAaBHEHHI

61

KonTponbhas pabora:
"Tloka3zarenbHast QyHKIHS.
[loxazarenbHble ypaBHEHUS"

62

Jlorapudwm uucna. CBoiicTBa
Jorapudpma

63

Jlorapudm uucna. CBoiicTBa
Jorapudpma




64

Jlorapudm uncna. CBoiicTBa
Jorapudpma

65

JlecsTr4HbIe U HATYypaJIbHBIC
JorapupmMbl

66

JlecsaTrdHble U HATypaJIbHbIE
JorapupmMbl

67

[IpeoOpazoBanue
BBIPKCHUH, COJepIKAIINX
sorapudmbl

68

[IpeoOpazoBanme
BBIPAKECHHM, COAEPIKAIUX
JorapupmMbl

69

[IpeobpazoBanue
BBIPAXEHHUI, COJIEPIKALLUX
JorapupmMbl

70

Jlorapudmuueckas GyHKIMS,
e€ cBOMCTBa U rpaduk

71

Jlorapudmuueckas GyHKIMS,
e€ CBOWCTBA U rpaduK

72

Hcnonp3oBanue rpaduka
GyHKIMM TSI peIIeHUS
ypaBHEHUU

73

Hcnonp3oBanue rpaduka
(GYHKIUY TS peTeHust
yYpaBHEHUHI

74

Jlorapudmudaeckue




ypaBHeHUs1. OCHOBHBIC
METO/Ibl PEIICHUS
JorapupMUUECKUX
YpaBHEHUI

75

Jlorapudmuueckue
ypaBHeHUSI. OCHOBHBIE
METO/bI PEIICHUS
JorapuMUIEeCKIX
yYpaBHEHUHI

76

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/bI PELICHUS
Jorapu(MUIecKuX
YpaBHEHUI

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHun JorapupMUIEeCKuX
YpaBHEHUHI

78

PaBHOCHIIBHEBIE Nnepexoanl B
pelIeHnH JTorapuHMUIECKUX
ypaBHEHUH

79

KonrponbHas pabora:
"Jlorapudmuyeckas
¢yukuus. Jlorapupmuueckue
ypaBHeHus"

80

CuHnyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIOBOTO




aprymeHTa

81

CuHnyc, KOCUHYC, TAHT€HC U
KOTAQHI€HC YHCIIOBOTO
aprymeHra

82

ApKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOTIO
aprymeHra

83

ApKCHUHYC, apKKOCHHYC U
apKTaHI'€HC YHUCIIOBOTO
aprymeHra

84

Tpuronomerpudeckas
OKPYKHOCTb, OIIPEIETICHUE
TPUTOHOMETPUYECKUX
(GyHKLUI YUCIOBOTO
apryMmeHra

85

Tpuronomerpuyueckas
OKPYXXHOCTB, OTIPEJICIICHIE
TPUTOHOMETPHUYECKIX
(GyHKIMI YUCIOBOTO
aprymeHra

86

OcCHOBHEBIE
TPUTOHOMETPHUECKHE

bopMyIIBI

87

OCHOBHEBIE
TPUTOHOMETPUIECKHE

bopmybr




88

OCHOBHBIE
TPUTOHOMETPHUECKUE

bopmyb

89

OCHOBHEBIE
TPUTOHOMETPHUCCKHE

bopMyIBI

90

[IpeoGpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUN

91

[Ipeobpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAJKEHUN

92

[IpeobpazoBanue
TPUTOHOMETPHYCCKIX
BbIpaKECHUI

93

IIpeoOpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKECHHUU

94

Pewenne
TPUTOHOMETPUYECKUX
ypaBHEHUNI

95

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUI

96

Pemenue
TPUTOHOMETPUUYECKUX




YpaBHEHUI

97

Pewenne
TPUTOHOMETPUYECKUX
ypaBHEHUNI

98

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

99

Pemenue
TPUTOHOMETPUUYECKUX
yYpaBHEHUU

100

Pemenne
TPUTOHOMETPUUYECKUX
yYpaBHEHUI

101

Konrponsnas pabdota:
"Tpuronomerpudeckue
BBIPA)KEHUS U
TPUTOHOMETPHUUYECKHUE
ypaBHeHuUs"

102

ITociiemoBaTEILHOCTH,
CIIOCOOKI 3aJaHUS
MOCJICIOBATEILHOCTEH.
Metoa maTeMaTu4ecKou
WHYKIIMHT

103

MOHOTOHHBIE U
OTpaHUYCHHBIC
[IOCJIEOBATEIHLHOCTH.




Hcropus ananusa
OECKOHEYHO MaJbIX

104

Apudpmerrueckas
nporpeccus

105

I'eomeTpuueckas nmporpeccust

106

Beckoneuno yObIBaromas
reoMeTpUIecKas poOTrpeccust

107

CymMma GecKOHEUHO
yOBIBaroIIEi reOMeTpUYecKoi
Iporpeccuun

108

Jlunelinbii n
9KCIOHEHIMATIBHBII POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLIEHTOB

109

JInHEeWHbBIN N
HKCIOHEHIIMAJIBHBIN POCT.
Yucio e. Dopmyna CI0KHBIX
MIPOIICHTOB

110

Hcrnonp30BaHue POrpeccun
JJI1 pCHICHUA PCAJIbHBIX
3aj1a4 IPHKJIIaTHOTO
Xapakrepa

111

KonTtponsnas pabdota:
"ITocnenoBaTeIbHOCTH U
nporpeccun”

112

HenpepbiBHble QyHKIUN U UX




CBOWCTBA

Touka paspsiBa. ACUMIITOTHI

113 .
rpaduKoB QYHKITHIA

114 CoiicTBa GyHKINI
HETPEPHIBHBIX Ha OTPE3Ke

115 CoiicTBa GpyHKIMI
HETPEPHIBHBIX Ha OTPE3Ke

116 Metox uHTEPBANIOB MJISt
pelIeHHsI HEPABEHCTB

117 MeTtoa HHTEpBAIOB IS
pelLeHHsI HEPABEHCTB

118 MeTtoa HHTEpBAIOB s
peLIeHNs] HEPABEHCTB
IIpumMeHeHue CBOMCTB

119 HENPEpBIBHBIX QYHKUINN A5
peleHus 3a1a4
[IpumeHeHue CBOMCTB

120 HETPEPHIBHBIX ()YHKIUN 151
peleHus 3a1au

121 IlepBas u BrOpas
POU3BOJHBIC (PYHKIIUH
Onpenenenue,

122 TE€OMETPUYECKHUI CMBICIT
MIPOU3BOIHOMN

123 Onpenenenne, GU3NIECKUMA




CMBICJT ITIPOU3BOJTHOMN

124

YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIHH

125

YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIHH

126

[Ipou3BoIHBIE ATIEMEHTAPHBIX
b yHKIHi

127

[Ipou3BoHBIE ATIEMEHTAPHBIX
b yHKIHi

128

[IpousBoaHas CyMMBI,
MIPOU3BENICHNUS, YACTHOTO U
KOMIO3UINH (PYHKIUN

129

[IponsBoHast CyMMBI,
NIPOM3BEICHNUS, YACTHOTO U
KOMITO3UIINH ()YHKITHIA

130

[IpousBoaHas CymMMmBl,
IIPOU3BENICHNUS, YACTHOTO U
KOMITO3UIIUH (DYHKIIHIA

131

Kontponsnas pabdota:
"[IponsBognas"

132

[ToBTOpenue, 06061ICeHNE,
CHCTEMATH3AIMs 3HAHHI:
"VpaBHenus"

133

[ToBTOpeHue, o600IIEHNE,
CUCTEMaTH3aIUs 3HAHUN:
"OyHKuun"




134 Hrorosas KoHTpOIBHAS 1 1
pabota

135 Hrorosas KOHTpOIbHAS 1 1
pabota

136 [MoBTOpenue, o6001ICHKE, L
CUCTEMAaTHU3alMsl 3HAaHUM

OBIIEE KOJIMYECTBO YACOB ITO
- 136 10

[NPOT'PAMME




11 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acosB

Bcero

KonTposbHbie padoTsl

IIpakTH4eckune padboTnl

[IpumeneHne npou3BOAHOU
K UCCJICJIOBAHUIO (DYHKITUIL
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpumeHeHnue npou3BOIHOM
K MCCJICIOBAaHUIO (DYyHKITUI
Ha MOHOTOHHOCTb 1
3KCTPEMYMBI

[IpumeneHne Mpou3BOAHON
K UCCJIEJIOBAHUIO (PYHKITUIA
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpumeneHnue mpou3BOIHOM
K MCCJICIOBAaHUIO (DyHKITUI
Ha MOHOTOHHOCTh U

JKCTPEMYMBI

IIpumeHeHne Mpou3BOAHOU
K UCCJIeIOBaHUIO (DYHKITUI
Ha MOHOTOHHOCTh M

KCTPEMYMBI

[IpumeHeHue npou3BOIHOM
K MCCJIEIOBaHUIO (DYHKITUI




Ha MOHOTOHHOCTB U
OKCTPEMYMBI

Haxosknenne HanOoJIbIIero
Y HaUMEHBIIIETO 3HAYEHUS
HENPEPHIBHON (YHKIIUHU Ha
OTpe3Ke

Haxoxnenne HanOoJIbIIIETO
Y HAUMEHBILIErO 3HaYEHUs
HeIpepbIBHON (QYHKIIUU HA
OTpE3Ke

Haxoxnenne HanOO0JIbIIETO
M HAaMMEHBIIIETO 3HAYEHUS
HETPEePBIBHON (YHKIIMU Ha
OTpe3Ke

10

Haxoxnenne HanbobIero
Y HANMEHBIIIETO 3HAYCHUS
HENpPepHIBHON (PYHKIIMU HA
OTpe3Ke

11

Haxoxnenne HanOOJIbIIErO
Y HAaUMEHBIIIETO 3HAYEHUS
HENpephIBHON ()YHKIIUU HA
OTpe3Ke

12

Haxoxnenne HanOombIero
Y HAMMEHBIIIETO 3HAYCHUS
HENpepHIBHON (PYHKIIMU HA
OTpe3Ke




13

[IpumeneHne Mpou3BOAHON
JUISL HAXOXKACHUS
HaWIY4IIEro peleHus B
IPUKJIAJHBIX 337a4ax

14

[TpumeHneHue mpou3BOIHON
JUTSL HAXOXKACHUS
HaWJTy4IIeTro PEIICHUs B
MPUKJIAHBIX 33a/1a4ax

15

[IpumeHeHne Mpou3BOAHOM
JUISL OIIPEJEIEHHS CKOPOCTH
U YCKOPEHMs IpolLecca,
3a1aHHOTO (POPMYJION WK
rpadukom

16

[IpumeneHnue npou3BOIHOM
JUISL OLIPEJEIIEHHUS] CKOPOCTHU
U YCKOpEHMsI Ipolecca,
3a/IaHHOTO (POPMYIION WITH
rpadukoM

17

Komnozunus GyHKImii

18

Komnozunus GyHKImii

19

Komnozunus GyHKimii

20

I'eomerpuueckne 0Opa3sl
ypaBHEHUH Ha
KOOpJAWHATHOM IUIOCKOCTH

21

I'eomeTpuueckue oopa3bl
ypaBHEHUH Ha




KOOPJAWHATHOM IIOCKOCTH

22

KonTponbhast pabora:
"HccnenoBanue QyHKIMN C
MIOMOILBIO TIPOU3BOJHON"

23

IlepBooOpazHasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

IlepBooOpasubie
3JIEMEHTAPHBIX (PYHKIUH.
[IpaBuiia HaxOXIEHUS
epBOOOPA3HBIX

25

[TepBooOpazubie
3JIEMEHTAPHBIX (DYHKIINH.
[IpaBuina HaxOXIEeHUS
MepBOOOPA3HBIX

26

Hurerpain.
I'eomeTpuueckuii CMbICI
WHTErpaja

27

Beruucnenue
OIPEACIEHHOIO HHTETPpAJIA
no ¢opmyne Herorona-
JleitOHuma

28

Brraucnenne
ONpeAeIEHHOTO HHTETpalla
o ¢popmyne HeroToHa-
JletiOHuIa

29

[Ipumenenue uHTErpaIa




U HaXOXKIEHUS
TUIOMIAICH TITOCKHUX QUTYD

30

[Ipumenenne naTErpaa
U1 HAXOKICHUS 00BEMOB
TF€OMETPUYECKHX TEll

31

[Ipumeps! pemieHuit
nudepeHITnaTbHBIX
YpaBHEHUI

32

[Tpumepsl peneHuii
g depeHIaTbHBIX
YpaBHEHUI

33

Marematnueckoe
MOJICTTUPOBAHNE PEaTbHBIX
MPOIIECCOB C MTOMOIIIBIO
nuddepeHIaTbHBIX
ypaBHEHUH

34

Kontponbhas padoTa:
"[TepBooOpaznas u
uHTerpan”

35

Tpuronomerpuueckue
(GyHKLUH, UX CBOICTBA U
rpaduku

36

Tpuronometpuyeckue
(GyHKIINHU, UX CBOMCTBA U
rpaduku

37

Tpuronomerpuyeckue




(GyHKINH, UX CBOICTBA U
rpaduxu

38

Tpuronomerpuueckue
(GyHKLIUH, UX CBOICTBA U
rpaduKu

39

Tpuronomerpuyeckue
(byHKIIMH, UX CBOMCTBA U
rpaduku

40

OTt60p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

41

OT16op KopHei
TPUTOHOMETPUUYECKUX
YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

42

OT16op KOpHEi
TPUTOHOMETPUYECKHX
YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUECKOMN
OKPY>KHOCTH

43

O160p KOpHEN
TPUTOHOMETPUUECKUX
YPaBHEHUH C IIOMOILBIO




TPUTOHOMETPUYECKON
OKPYXKHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

46

Pemenue
TPUTOHOMETPUIECKUX
HEPABEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

48

Konrponbnas pabora:
"I'padpukn
TPUTOHOMETPUUYECKHAX
(G yHKIHH.
Tpuronomerpuueckue
HepaBeHCTBa"

49

OCHOBHBIE METO/IBI
peIlIeHUs TOKa3aTeIbHbBIX
HEPABCHCTB

50

OCHOBHBIE METO]IbI
peLIEeHMs IT0KA3aTeIbHBIX
HEPABEHCTB




51

OCHOBHBIE METOIIBI
pelIeHUs TOKa3aTeIbHbBIX
HEPaBEHCTB

52

OCHOBHBIE METOBI
pEIICHHUS [TOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHEBIE METOJIEI
pereHus
norapuMUIecKux
HEPaBEHCTB

54

OCHOBHBIE METO/IBI
pernieHus
norapu(pMUIECKUX
HEPABCHCTB

55

OCHOBHBIE METOIbI
peweHus
JorapuMUIECKIX
HEPaBEHCTB

56

OCHOBHBIE METO/IBI
penieHus
JIOTapU(PpMHUIECKHX
HEPABCHCTB

57

OCHOBHBIE METO]IbI
pELICHHS UpPaAMOHATIbHBIX
HEPABEHCTB

58

OCHOBHBIE METOIBI




PEICHUA UpPaAlMOHAJIbHBIX
HCEPAaBCHCTB

59

OCHOBHBIE METOIIBI
pElIeHNs UPPaLMOHATBHBIX
HEPABCHCTB

60

OCHOBHBIE METOBI
pEIICHHS UPPAMOHATBHBIX
HEPABCHCTB

61

I'paduueckue MmeToapl
PEICHUA UpPAlMOHATIBHBIX
YpaBHEHUI

62

I'paduueckue MeTOIBI
pelIeHNs HPpaLlOHAIBHBIX
YPaBHEHUI

63

I'paduueckue MeToaBI
peIlIeHUs TOKa3aTeIbHbIX
YpaBHEHMI

64

['paduueckue MeTompl
PEIICHHUA MMOKA3aTCIIbHBIX
HEPaBEHCTB

65

['paduueckue meToabl
petieHus
Jorapu(PpMUUECKIX
YpaBHEHUI

66

I'paduueckue MeTo b1
perieHus




norapu(pMUIECKUX
HEPaBEHCTB

67

['paduueckue meToab!
peueHus
JorapupMUUECKIX
HEPaBEHCTB

68

I'paduueckue MmeTompl
pelIeHUs TOKa3aTeIbHbIX U
norapuMUIecKux
ypaBHEHUI

69

I'paduueckue MeTOIBI
pelIeHUs TOKa3aTeIbHbBIX U
JTorapupMUIECKIX
ypaBHEHUI

70

I'paduyeckne MeToan!
PEIICHHUA MMOKA3aTCIbHBIX U
A0rapupMHUECKUX
HEPaBEHCTB

71

I'paduueckue MeTOIBI
pelIeHUs TOKA3aTeIbHbBIX U
norapupMUIECKUX
HEPABCHCTB

72

KontponbHas pabora:
"UppaunoHanpHele,
MOKa3aTeNbHbIE U
norapupmMudecKue




HepaBeHCTBa"

73

KommnekcHeie uncna.
Anrebpanueckas u
TPUTOHOMETPHUYECKAS
(dhopmbI 3anucu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHbie uncna.
Anrebpanueckas u
TPUTOHOMETPHUYECKAS
(hopMEI 3anTCH
KOMIUIEKCHOTO YHCIIa

75

Apugpmernueckue
OTIEpPAIHH C
KOMIUIEKCHBIMH YHCIAMHU

76

ApubmMernueckue
OTIepaIny C
KOMIUICKCHBIMU YHCIIAMU

77

Nzo6paxenue
KOMIIJICKCHBIX YHUCECJI Ha
KOOPJIUHATHOMN TUIOCKOCTH

78

N3o00paxkenue
KOMIUIEKCHBIX YHCEI Ha
KOOPAMHATHOI MIOCKOCTH

79

®opmyna Myaspa. Kopau
N-0i1 CTeNeHU U3
KOMILJIEKCHOTO YHCIia




80

®opmyna Myaspa. Kopau
N-0M CTEIIEHU U3
KOMILUIEKCHOT'O YHCIIa

81

[Ipumenenue
KOMIUIEKCHBIX YMCEN TS
pemeHust GU3NIECKUX U
reOMETPUUECKHX 3a7a4

82

Kontposnbnas paboTa:
"KommiekcHeie uncia"

83

HatypanbHsle u nensie
qucia

84

HatypanbHsle u nensie
qucia

85

[IpumeneHne npu3HaKoB
JEIUMOCTH LIEJIBIX YUCET

86

[IpumeHeHne npU3HAKOB
JEIUMOCTH LIEJIBIX YUCE

87

[IpumeHeHne Npu3HAKOB
JeTUMOCTH LIEJbIX YHCEI:
HOJl u HOK

88

[IpuMeHeHne npu3HaKoOB
JEUMOCTH LIEbIX YHUCE:
HO/l u HOK

89

[IpumeneHne npu3HaKoB
JEIUMOCTH LIEJIBIX YUCEN:
OCTATKH 10 MOZYJIIO




90

[IpumeHeHne Mpu3HaKoB
JEIUMOCTH LIEJIBIX YUCEN:
OCTATKH 10 MOZYJIO

91

[IpumeHeHne npU3HAKOB
JETMMOCTH LIEJIbIX YUCE:
anroput™ EBkimaa st
pelieHus 3a/1a4 B LEJbIX
quclax

92

KonTponbhast pabora:
"Teopus 1enbx yncen"

93

CucreMa U COBOKYTHOCTh
ypaBHEHUN. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUSA

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIEACTBHUS

95

OCHOBHBIE METO/]IbI
pELIEHUs CUCTEM U
COBOKYITHOCTEM
palOHAIBHBIX YPAaBHEHHUN

96

OCHOBHBIE METO]IbI
peICHUA CUCTEM U
COBOKYITHOCTEM
HppalrOHaIbHBIX




YpaBHECHHI

97

OCHOBHBIE METO/IBI
pEIICHHS CUCTEM H
COBOKYITHOCTEM
MOKa3aTeNbHBIX YPaBHCHHUI

98

OCHOBHBIE METO]IbI
pelIeHusl CUCTEM U
COBOKYITHOCTEM
IIOKa3aTEebHBIX YPAaBHEHHUN

99

OCHOBHBIE METOIbI
pelIeHUsl CUCTEM U
COBOKYITHOCTEM
JTorapupMUIECKIX
ypaBHEHUI

100

OcHOBHBIE METOBI
peleHus: CUCTEM U
COBOKYITHOCTEM
Jorapu(pMUIECKUX
YpaBHEHUI

101

[IpumeneHue cuctem Kk
PEIICHUI0 MaTeMaTHYECKIX
3a/1a4 U 3a/1a4 U3
pa3IMYHBIX 00JIacTen
HAyKH{ U PEAIbHON KU3HH,
UHTEpHpeTanus
MOJIYYEHHBIX Pe3yJIbTaTOB




102

[Ipumenenune cucrem k
PELICHUI0 MATEMaTUYECKUX
3a/1a4 ¥ 3aJ1a4 u3
pa3uyHbIX o01acTei
HayKH{ U peaIbHOW KU3HH,
HMHTEpIpETALM
MIOJIy4EHHBIX PE3YyJIbTaTOB

103

IIpumeHeHne HepaBEHCTB K
PELICHUIO MATEMAaTUYECKUX
3a/1a4 ¥ 3a/1a4 U3
pa3IMYHBIX 00JIacTeH
HAyKH{ U PeaIbHON KU3HH,
UHTEPIIPETALNS
MIOJIyYEHHBIX pPE3yJIbTaTOB

104

Konrponbnas pabora:
"CucTeMbl palliOHAIIBHBIX,
UppanoHaIbHBIX
MIOKa3aTeIbHbIX U
J0orapupMHUECKUX
ypaBHeHuUi"

105

PanmonanbHble ypaBHEHUs
C ImapaMeTpaMu

106

Panmonanbabie
HEpPAaBEHCTBA C
napameTpaMu

107

ParnmonanbHbIe CHCTEMBI C
napaMeTpaMu




108

HppaunoHanbHbIe
YpaBHEHUS, HEPABEHCTBA C
rapaMeTpamu

109

WpparnmonanbHble CUCTEMBI
C mapaMeTpaMu

110

[TokazarenbHbIE
ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

111

TlokazaTenpHbBIE CUCTEMEI C
rapamMeTpamu

112

Jlorapudmuueckue
yYpaBHEHUS, HEPABEHCTBA C
napameTpamMu

113

Jlorapudmuueckue
CHCTEMBI C TapaMeTpaMu

114

Tpuronomerpruyeckue
ypaBHEHHUs C MapaMeTpaMu

115

Tpuronomerpuyeckue
HEpPaBEHCTBA C
napamMeTpamMu

116

Tpuronomerpuyeckue
CUCTEMBI C TapaMeTpaMu

117

[Toctpoenue u
HCCJIEOBaHNE
MaTeMaTUYECKUX MOJICICH
peanbHBIX CUTYALHI C




IIOMOILBIO YPABHEHUH C
rapamMeTpamu

118

[TocTpoenue u
HCCIIEI0OBaHUE
MaTeMaTHYECKUX MOJenei
pEaJIbHBIX CUTYaIlUH C
IIOMOLIbIO CUCTEM
YPaBHEHUH C IapamMeTpaMmu

119

[TocTpoenue u
HCCIIEI0OBaHUE
MaTeMaTHYECKUX MOJIEIeN
pEaJIbHBIX CUTYalLlUH C
MTOMOIIBIO CUCTEM
YpaBHEHUH C IapamMeTpaMu

120

KonTponbhast pabora:
"3amauu ¢ mapamerpamun"

121

[ToBTOpenwue, 06001ICHNE,
cucTeMaTH3aIMs 3HAHW:
"VYpaBuenus"

122

[ToBTOpenue, 060061IeHNE,
cHUCTeEMaTH3alIMs 3HAHUIA:
"VpaBuenus"

123

[ToBTOpeHME, 0000IIECHNE,
CHCTeMAaTH3aIus 3HaHUH:
"VpaBuenust. CucteMbl
ypaBHeHuUi"




124

[ToBTOpeHue, 06001ICHNE,
cUcTeMaTH3allys 3HAHHUM:
"HepaBencrsa"

125

[ToBTOpenue, 060061ICHNE,
cHUCTeEMATH3alMs 3HAHUIA:
"Hepasenctna"

126

[ToBTOpenme, 0600mIEeHNE,
cHCTeMAaTH3aIis 3HaHUH:
"Hepasencrsa"

127

[ToBTOpenue, o600IIeHNE,
CUCTEeMaTH3alUsl 3HAHWM:
"IIponsBogHas u e€
npuMeHeHue"

128

[ToBTOpenue, 06061IEeHNE,
CHCTeMaTH3allys 3HAHUI:
"[Ipon3BogHas u eé
npuMeHeHue"

129

[ToBTOpenue, o600mIEHNE,
cHUcTeMaTH3alrs 3HaAHUM:
"[IponsBoaHas u e€
npuMeHeHue"

130

[ToBTOpenue, 06061ICeHNE,
cHCTEMaTH3aIMs 3HAHUIA:
"NuTerpan u ero
npuMeHeHue"

131

[MoBTOpenue, o606mICHNE,




CHUCTeMaTH3alys 3HaHUH:
"OyHkuun"

[ToBTOpenue, 06001ICHNE,

132 cUcTeMaTH3aIus 3HaHUu!: 1
"®yHkuun"
[ToBTOpenue, 06001ICHNE,

133 CHCTEMAaTH3alMs 3HAHHUH: 1
"CDYHKHI/H/I”

134 HrtoroBast KOHTpoOJIbHAS 1 1
pabota

135 HrtoroBast KOHTpOJIbHAS 1 1
pabota

136 [ToBTOpenwue, 06o6meH1:Ie, 1
CHCTEMaTH3aLMs 3HAHUH

OBHIEE KOJIMYECTBO HACOB I10 136 10

[NPOIT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

METOJNYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET






