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HOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «Anredpa W Havajga MaTEeMAaTUYECKOTO aHAIU3a»
SBJISICTCS] OJTHUM M3 Han0oJiee 3HAYMMBIX B TIPOTPaMME CPEIHETO OOIIETO
oOpa3oBaHMs, TOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECTeUYnBaCT
MHCTPYMEHTAJIbHYIO 0a3y A M3y4YeHHUs BCEX ECTECTBEHHO-HAYUYHBIX
KypCOB, a C JPyroil CTOpPOHBI, (GOPMUPYET JOTHUECKOe U aOCTPAKTHOE
MBIIUICHHE OOYYaloUIMXCs Ha YPOBHE, HEOOXOIMMOM JMJii OCBOCHHS
uH(GOPMATUKH, OOIIECTBO3HAHUSA, HUCTOPHH, CJIOBECHOCTH U JAPYTUX
muciIuinH. B pamkax gaHHOTO y4eOHOro Kypca OOydJaromuecs
OBJIQJICBAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas
dbopMyIUpyeT CBOHM TOCTHXKEHUSI B MaTeMaTUYECKOil opme.

VY4eOHblli Kypc anreOpbl M Hayal MaTeMaTH4eCKOro aHajnsa
3aKJIaJbIBA€T OCHOBY JUIsl YCIHEIIHOTO OBJAJCHUS 3aKOHAMM (DU3HKH,
XUMHH, OWOJOTHHM, TIOHMMAaHHUA OCHOBHBIX TEHACHUUN pa3BUTHS
HSKOHOMHUKH U OOIECTBEHHOM KH3HU, IMO3BOJIIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO
UCIIONb30BaTh UX JUIs JajbHedmero oOpa3oBaHUS M B IOBCEIHEBHOM
K*u3HU. B TO ke Bpemsi oBnajeHue aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMHU KOHCTPYKLIHAMH aireOpbl U MaTeMaTUYeCKOTo aHaln3a
pa3BUBaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh
UCTUHHOCTB, JOKa3bIBaTh YTBEPXKICHUS C TMOMOUIbI0 HWHAYKIHH |
paccyXaaTh JeAyKTUBHO, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETHU3AIIHIO,
abcTparupoBaHue W aHAJOTHIO, (POPMHUPYET KPEaTHUBHOE U KPUTHUUECKOE
MBIIICHHE.

B xome wusyueHuss yudeOHOro kypca «AnreOpa u Hayana
MaTEeMaTHYECKOr0 aHajin3a» OOy4alol[uecs] MOJMy4YaloT HOBBIM OIBIT
pellleHusT  OPUKIATHBIX  3a7a4, CaMOCTOSITENIbHOTO  MOCTPOCHUS
MaTEeMaTHYECKUX MOJENEH peanbHbIX CHUTyalud, WHTEpIpeTaIiu
MOJyYEHHBIX PELICHUH, 3HAKOMSTCS C MpUMEpaMu MaTeMaTHYeCKUX
3aKOHOMEPHOCTE B MpHUPOJE, HAyKe U HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEeMaTHUYECKUMHU OTKPBITHUSIMU U UX aBTOpPaMH.

VYuebHblil Kypc o00nagaeT 3HAYUTENbHBIM  BOCIHUTATEIbHBIM
MOTEHLMAJIOM, KOTOPBIN pealn3yeTcss Kak udepe3 y4deOHbI MaTtepuar,
CHOCOOCTBYIONNI ()OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK U
yepes creuupuky y4eOHOM JEATEBbHOCTH, TpeOyromen
NPOJODKUTEIPHOW KOHIEHTPAllMd BHUMAaHHS, CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJYyUYEHHBINA PEe3yIbTaT.

B  ocnHoBe wMmeroauku ~ oOyueHuss ~anreOpe W Havajgam
MaTEeMaTHYECKOTO aHalIN3a JICKUT ACSITEIbHOCTHBIN NMPUHITUI 00yUYCHHS.

B  crpyktype yueOHOro Kkypca «Anrebpa U  Hadaua
MaTE€MaTUYeCKOr0 aHaJIN3a» BBIJEIEHBI CIEAYIOLIUE COJEpKaTeIbHO-
MeToau4eckue JUHUM: «YUucna u Beraucienus», «OyHkunu u rpadpukmny,
«YpaBHEHUsI U HepaBeHCTBa», «Hauama MaTeMaTH4eCKOrOo aHaIu3ay,
«MHoOXecTBa U JIOTUKa». Bce OCHOBHBIE COMEPKATEIbHO-METOANUECKIE
JUHUHM M3y4YaloTCsd Ha TMPOTSHKEHUH IBYX JIeT OOydeHUs Ha ypOBHE
cpenHero oOmiero oOpa3oBaHUs, €CTECTBEHHO AOMOJHSAA JIPYyr Apyra u
MOCTETIEHHO HACHIIasiCh HOBBIMU TEeMaMHU M paszaenamu. J[aHHBIHI
y4eOHBIN KypC SBISETCSI HHTETPATUBHBIM, IIOCKOJIBKY O0BEAUHAET B ce0e
COJIEp’)KaHUE HECKOJIbKMX MAaTeMaTHYeCKUX TUCIUIUIMH, TaKuX Kak
anreOpa, TPUTOHOMETPHS, MATEMAaTUUYECKUI aHaIN3, TEOPHUsI MHOXKECTB,



MaTeMaTu4eckas JIoruka u japyrue. [lo mepe Toro kak oOydaromuecs
OBIIaJIeBalOT BCE Ooyiee MIMPOKMM MATEeMAaTHYECKHM alapaToM, y HUX
MOCJIeIOBATEIHbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTUYECKyI0 MOJIENIb PEealbHOW CUTYallH, NPUMEHSATh 3HAHWSI,
MOJMYYCHHbIE TIPM HW3YYeHUH y4eOHOTO Kypca, IS PEIIeHHs
CaMOCTOSITENILHO C(POPMYIIMPOBAHHONW MaTEeMAaTUYECKON 3a7adu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepkaTenpHO-MeTOAMYECKasT JIMHUS «UWciaa W BBIYHCIICHHS
3aBepiIacT (pOPMHUPOBAHWE HABHIKOB HCIIOJIB30BAHUS JICHCTBUTEIHHBIX
quceN, KOTOpoe OBUI0 HayaTO Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanms. Ha ypoBHe cpemHero oOmero oOpazoBaHmsi 0co0oe
BHUMaHHE yJIenseTcss (OPMHPOBAHHUIO HABBIKOB  PAIMOHATBHBIX
BBIUUCIICHUH, BKIIOYAIONMUX B CE0S HCIIOJIB30BAHHE DPA3IUYHBIX (OPM
3allUCH YHCJIa, YMEHHE JIeJIaTh MPHUKHUJKY, BBIOJHATH MPHOIMKEHHbIC
BBIUUCIICHUS, OIICHWBAaTh  YHWCIIOBBIC  BBIPOKEHUS, paboTaTth ¢
MaTeMaTUYeCKUMU KOHCTAaHTaMH. 3HAKOMBIE O00YYaroIuMCsi MHOXKECTBA
HATYpPaJIbHBIX, IMEJIbIX, PAIMOHAIBHBIX U JICHCTBUTEIBHBIX YHCEIN
JOTOJTHSIFOTCSI MHOYKECTBOM KOMIUICKCHBIX YHCEN. B KakaoM U3 3TuX
MHOECTB PAaCCMaTPUBAIOTCSI CBOWCTBEHHBIE €My CIICIU(PUIECKUE 3a1a9H
U ONepaIiu: JeJIeHUe HAIello, OIIEPHUPOBAHNE OCTATKAMH Ha MHOKECTBE
[ENBIX YHUCeNl, 0COOBbIe CBOWCTBA PAIMOHAIBHBIX W HPPANUOHATBHBIX
qucen, apuMeTHdeckue OImepaluy, a TakKKe U3BJICUCHUE KOPHS
HATYpaJbHOM CTENEHH HAa MHOYKECTBE KOMILICKCHBIX 4rceld. brmaromaps
MOCJICIOBATEIbHOMY PACHIMPEHUIO Kpyra WCIOJNBb3YEeMBbIX YHUCENl WU
3HAaKOMCTBY C BO3MOXHOCTSIMH WX TPUMEHEHHS JJIS PEIICHHUS
Pa3IMYHBIX 33724 (HOPMUPYETCS MPEICTABICHUE O €ANHCTBE MATEMATHKH
KaK HAyKH U €€ pOoJIH B TIOCTPOCHHUU MOJENIEH pealbHOTO MUPA, MUPOKO
UCTIONB3YIOTCSL 0000IICHNE H KOHKPETHU3AIIHSI.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» PEaM3yeTCs Ha MPOTSIKCHUU
BCEro 0Oy4eHHsI Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus, TOCKOJIBKY B
KaXJIOM pazuene [Tporpammet PEayCMOTPEHO pelieHune
COOTBETCTBYIOIIMX 3anad. B pe3ynbraTre oOywaromipecs OBJIaJI€BalOT
Pa3IMYHBIMU METOJAMH PEUICHUS PAIMOHAIBHBIX, HWPPAIMOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTAPU(YMUIESCKIX U TPUTOHOMETPUICCKUX YPaBHEHU,
HEPaBEHCTB M CHCTEM, a TaKkKe 3a7ad, COJCpKaIlIUX IapaMeTpEhl.
[Tony4yeHHblE yMEHHS LIMPOKO WCHOJB3YIOTCS TPH HUCCICAOBAHUM
(GYHKIHN ¢ TOMOIIBIO TPOU3BOIHOM, MTPH PEIICHUH MPUKIATHBIX 33124 U
3a]]a4 Ha HaXO0XJICHNE HAHOONBIINX U HAMMEHBIINX 3HAYCHUN (PYHKIIUH.
JlaHHas1 coneprKaTeNbHasl JIMHUS BKIIIOYaeT B ceOs Takke GpopMupoBaHue
YMEHHM  BBINOJHATH pacuérel 1o  (dopMmynaMm, mpeoOpa3oBaHUSL
paIMOHATFHBIX, HPPALMOHATBHBIX H TPUTOHOMETPUIECKUX BBIPAKCHUH,
a TaKXKe BBIPAXCHHUMU, COJACPIKAIINX CTENeHH U JorapupMmel. braromaps
U3yYEHUIO alreOpandeckoro marepuajia IMPOUCXOAWT JalibHeHIee
pa3BUTHE AITOPUTMUYECKOTO u abCTpaKkTHOTO MBIIUICHUS
oOy4aromuxcsi, (QOPMHUPYIOTCS HaBBIKM JCTyKTHBHBIX PaCCyXICHU,
paboTHI ¢ CHMBOJIBHBIME (hOpMaMHU, TIPECTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEl B BHJEC PaBEHCTB W HEPaBEHCTB. AnreOpa mpemiaraet
3¢ (deKTHBHBIE HWHCTPYMEHTBI I PCIMICHUS  NPAKTHYSCKUX |
€CTeCTBEHHO-HAYYHBIX  3a/a4, HArJSIIHO  JEMOHCTPUPYET  CBOH
BO3MOYKHOCTH KaK SI3bIKa HAYKH.



CopepxxarenpbHo-MeTonu4eckass JuHUA «DyHKIUU U TpaQuKu»
TECHO MEePEIIeTaeTCsl ¢ APYTUMH JTUHUSIMHU Y4eOHOTO Kypca, TOCKOJIBbKY B
KaKOM-TO CMBICTIE 3a/aéT MOCJIeN0BaTeIbHOCTh W3YUYCHHs] MaTepuaa.
W3ydyeHnne  CTENEHHOHM,  MOKa3aTeIbHOW,  JIOTapU(PMHUUYECKOH |
TPUTOHOMETPUUYECKUX  (QYHKIMH, HMX  CBOMCTB H  TrpadHKOB,
UCIIONIb30BaHNEe (DYHKUIMUA [JIs pelieHus 3aJad U3 APYTUX y4deOHBIX
NPEeIMETOB M peaNbHON >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKHM
aHaJIM30M, TaK W C PEIICHWEM YpPAaBHEHUHW M HeEpaBeHCTB. lIpm sTtom
Oonblloe BHMMaHHE yJensercs (HOPMHUPOBAHHIO YMEHHUS BBIpaXKaTb
dbopMynaMyd  3aBUCHMOCTH ~ MEXAY  pa3IUYHBIMU  BEJIMYMHAMH,
UCCIIEIOBATh MOJydYeHHbIE (YHKIUHU, CTPOUTh UX rpaduxu. Matepuan
ATON coepKaTeNbHOM JTMHUM HAlleJIeH Ha pa3BUTHE YMEHHUN M HABBIKOB,
MO3BOJIAIOIIMX  BBIpAXKAaTh 3aBUCUMOCTH  MEXAY BEIHYMHAMU B
paznu4HOi (opMme: aHATIUTUYECKOH, rpadudeckoi u ciaoBecHO. Ero
M3Y4YCHHE CIOCOOCTBYET pA3BUTHUIO aJTOPUTMUYECKOTO MBIILICHUS,
CHOCOOHOCTH K O0OOOIIEHHWI0O M KOHKPETHU3AlMH, HCIOJIb30BAHUIO
AHAJIOTHM.

ConmepxarenpHass auHHus «Hagama MaTemMaTHUecKOro aHaiau3a
MO3BOJIACT CYHIECTBEHHO PACHIMPUTH KPYT KaK MaTeMaTUYECKUX, TaK U
NPUKIATHBIX 3af7ad, JOCTYMHBIX OOydalomuMcs, TaK Kak y HHX
MOSIBIISIETC  BO3MOXKHOCTh  CTPOUTH TpadUKH CIOXKHBIX  (YHKIUH,
ONpEeAENsATh MX HaAWOONbIIME M HaWMEHBIINE 3HAuYeHUs, BBIYUCIATH
wiomanu ¢uryp u oO6bEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPECHHS
npoueccoB. JlaHHas cogepxaTenbHas JUHUS ~ OTKPBHIBA€T HOBBIC
BO3MOXXHOCTH  TIOCTPOEHHUS MaTeMaTUYECKUX MOJENeH  peajbHBIX
CUTYyallui, MO3BOJISICT HAXOAUTh HAWIy4lllee PEIICHUE B MPUKIAJHBIX, B
TOM 4YHCJIE COLHMAIbHO-IKOHOMUYECKUX, 3ajadax. 3HAKOMCTBO C
OCHOBaMH  MaTeMaTUYECKOTO  aHajh3a CIOCOOCTBYET  Pa3BUTHUIO
a0bCTpakTHOTO, (POPMATBLHO-IOTHYECKOTO M KPEATUBHOTO MBIIUICHHUS,
bopMUpOBaHHIO  yYMEHUH  pacmo3HaBaTh  NPOSIBICHHS  3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE M UCKyccTBe. OOydaroniuecs y3HaIOT O
BBIIAIOIINXCS pe3yJibTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHUA MATEMAaTHUKH
KaK HayKd, ¥ 00 UX aBTOpax.

CopepxxarenpbHo-MeTOIMYeCKass JUHUA «MHOXECTBA U JIOTHKa»
BKJIIOYAeT B ceO0s DJIEMEHThl TEOPHUH MHOXKECTB M MaTeMaTUYECKOM
Joruku. TeopeTuko-MHOKECTBEHHBIE MPEACTABICHUS IPOHU3BIBAIOT BECh
KypcC HIKOJbHOM MaTEeMaTHKU U MpeiaraloT HanOoliee YHUBEPCAJIbHBIH
A3BIK, OOBEIUHSAIONINN BCE Pa3/Ieibl MATEMATUKH U €€ MPUIOKESHU, OHU
CBSI3BIBAIOT Pa3HbIE MaTEMAaTHUECKHUE TUCHUIUIMHBI U UX TPUIIOKEHUS B
enuHoe 1enoe. [loaToMy BaxHO JaTh BO3MOXKHOCTH OOydYarouiemycs
MOHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTHUKH
U HCIIOJIb30BAaTh €0 JJIsl BBIPAXKEHUSI CBOMX MBICIEH. J[pyrumM BasKHBIM
NPU3HAKOM MaTeMaTHKH KaK HayKH ClIeyeT MPU3HATh CBONCTBEHHYIO €if
CTPOTOCTh OOOCHOBaHHM W CIIEJOBAaHHE OMPEACIEHHBIM IpaBUIIaM
MOCTPOEHUS J0Ka3aTeNIbCTB. 3HAKOMCTBO C AIIEMEHTaMU
MaTEMaTHYeCKON JIOTUKHA  CIIOCOOCTBYET  PAa3BUTHIO  JIOTUYECKOTO
MBIIUICHUS] 00YYarOIINXCs, TIO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS Ha
OCHOBE JIOTMYECKHX TMpaBWi, (OPMUPYET HABBIKK KPUTHUYECKOTO
MBIIIICHHUS.

B yueOHOM Kypce «Anredpa U Havyaja MaTEMaTUYECKOTO aHAIU3a»
IPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO0 MOJEIMPOBAHUSA, KOTOpbIE



IPU3BaHbl CIIOCOOCTBOBAaTh ()OPMUPOBAHHIO HABBIKOB IOCTPOECHUS
MOJEJEN PEaIbHbIX CUTyalluld, UCCIIENOBAHUS 3TUX MOJEIIEH C TIOMOIIBIO
anmapara aiareOpsl M MaTeMaTU4YeCKOro aHalu3a, WHTEPIpPETALHH
MOJIYYEHHBIX pe3yibTaToB. Takue 3adaHus BIUIETEHbl B KaXAbld W3
pas3iesioB MPOrpaMMbl, MOCKOJBKY BECh MaTepuaid ydeOHOro Kypca
IIMPOKO MCHOJIB3YETCs ISl pelleHusl TPUKIaAHbIX 3ana4. [Ipu pemenun
peaibHbIX ~ MPaKTHYECKHX  3aJad  oOydyarommecs  pa3BUBAIOT
Ha0JI0/IaTEIBHOCTD, yMEHUE HaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBartbcs, UCIIOJI30BaTh aHAJIOTHIO, 0000111aTh "
KOHKpPETH3UpOBaTh mpobiemy. [lestenbHOCT 1O  (OPMUPOBAHHUIO
HaBBIKOB pELICHHA NPHUKIAJHBIX 3aJad OpraHu3yercs B MPOLECCE
U3y4YeHHS BCeX TeM ydeOHoro Kypca «Aarebpa W Hadana
MaTE€MaTUYECKOIro aHaJInu3ay.

Ha  wu3yuennme yueOHOro Kypca «Aiurebpa W  Hayazna
MaTeMaTU4YECKOro aHaim3a» orBoaurcs 272 gaca: B 10 kmacce — 136
yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia v BbIYMCTICHUS

Panmonaneupie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC JIPOOH,
MPOLEHTHI, OECKOHEUHBIE Mepuoandeckue apodu. [Ipumenenue npobdeit u
IIPOLICHTOB I PELICHUS INPUKIAAHBIX 3a0a4 W3 Pa3JIMYHBIX OTPACIIEU
3HAHUU U PEATbHOM KU3HU.

JlericTBUTENBHBIE YKMCIA. PalinoHanbHbIe 1 HppPAlOHAJIBHBIE YUCIA.
ApudmeTnueckre omepaudd ¢ JACUCTBUTEIBHBIMU YHCIaMU. MOIyib
JACHCTBUTEIHLHOTO YKCIa M €ro cBoicTBa. [IpnbnmxEHHBIE BHIYMCICHUS,
IIPAaBWJIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ nensiM nokasareneM. bunom Herotona. Mcnons3oBanue
noaxosme (opMbl 3amucu ACHCTBUTEIBHBIX YHUCEN IS PEHICHHS
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HATYpaJbHOU CTENEHH U €ro CBOICTBA.

CreneHp ¢ pallMOHAIBHBIM MOKAa3aTEJIEM U €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa norapudma. [lecsatuunble u
HaTypaJIbHbIE JIOTAPU(PMBI.

CuHyC, KOCHHYC, TAaHIE€HC, KOTAaHT€HC YKCIIOBOI'O apryMeHTa.
ApKCHHYC, apKKOCUHYC U apKTaHI'€HC YUCIJIOBOTO apryMEHTA.

YpaBHeHMSsI H HEPABEHCTBA

ToxnaectBa M TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHUE,
KOpPEHb ypaBHEHUs. PaBHOCHIIbHBIE YPaBHEHUS U YPAaBHEHUSA-CIECACTBHUS.
HepaBeHncTBO, pemieHne HepaBeHCTBa.

OCHOBHBIE METOJIbI PELICHUS MLENbIX U JAPOOHO-PALMOHAIBHBIX
YPaBHEHUM W HEPABEHCTB. MHOrOWIEHbl OT OJHOW NEPEMEHHOM.
JleneHne MHOrowieHa Ha MHOTOWIEH C ocTtaTkoMm. Teopema besy.
MHuorowieHns! ¢ nenbiMu kodgduirentamu. Teopema Buera.

[IpeoOpa3oBaHHs YMCIOBBIX BBIPAKEHUM, COJEPKAILIUX CTEHEHU U
KOPHH.

WppauroHaneHble  ypaBHeHHs. (OCHOBHBIE METOJbI PELICHHUS
UPPALMOHAIBHBIX YPABHEHUH.

[loka3atenbHble  ypaBHEHHs. (OCHOBHBIE METOAbl  PELICHHUS
ITOKA3aTEJIbHBIX YPABHEHUMN.

[IpeoOpa3zoBaHue BBIpaXXEHUI, COAEPKALUX JIOTapU(MBI.

Jlorapumuueckue ypaBHeHUS. (OCHOBHBIE METOABl PELICHUS
Jorapu(pMUUECKUX YpaBHEHHI.

OcHoBHblEe TpuUroHomerpudeckue ¢opmynbl. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIpAXKEHUU. PeleHue TpUTOHOMETPHUYECKUX

YpPaBHECHUM.
Pemienne cucrem JMHEHHBIX ypaBHEHMU. Marpuua CUCTEMBI
JUHEHHBIX  ypaBHeHHMd.  Omnpenenurtens  Marpuupl  2X2,  €ro

F€OMETPUYECKHM CMBICII M CBOMCTBA, BBIYMCIEHHE €ro 3HAYECHUS,
IIPUMEHEHUE  ONPEACIMTENS] Ul PELUICHUS CHUCTEMBl JIMHEMHBIX
ypaBHeHMM. Pemenue npukiIagHeIX 3amad € [IOMOLIBIO CHCTEMBI
JVMHEWHBIX ypaBHEeHMU. lccinepoBaHue TIOCTPOEHHOM MOJENM C
ITIOMOIIBIO MaTPHUIL] U ONIPEIEINUTEIIEH.



IlocTpoeHne MaTeMaTHYECKUX MOJEIEH PpEATbHOW CUTyaluud C
IIOMOLIBI0 YPAaBHEHUM M HEpaBEeHCTB. [IpuMeHeHue ypaBHEHHU W
HEPaBEHCTB K PEIICHUI0 MAaTeMATHYECKHUX 337ad M 3a7a4 U3 pa3IMyHbIX
o0nacTel HAyKH U pealibHOM JKU3HH.

DYyHKIUU U TPaPUKH

OyHkuus, cnocodbl 3amanus ¢GyHKIUH. B3aumHO o0OpaTHbIE
byaxun. Komnosunus ¢ynkuui. ['paduk GyHKIuu. DaeMeHTapHbIC
npeobpazoBanus rpaukoB QyHKIUH.

OO6nacTh ompeaencHUs U MHOXECTBO 3HaueHuM ¢GyHkiuu. Hymu
byakun. IlpomexxyTku 3HAKONMOCTOSHCTBA. UETHBIE M HEUETHBIC
¢byakun. Ilepuognmueckne ¢ynkuuu. I[IpomMexyTKu MOHOTOHHOCTHU
¢byakmun. MakcumyMbl U MUHUMYMBbl GyHKIuH. HawuGonbinee u
HauMEHbIIIee 3HaYCHUS (PYHKIIMH Ha TPOMEKYTKE.

JIuneiiHasi, KBaApaTWUyHas M  JAPOOHO-IMHEHHAs  (PYHKUUU.
DneMeHTapHOe UCCIe0BaHUE U OCTPOCHHUE UX I'Pa(HUKOB.

CrenenHas (yHKUMS C HATypaJbHBIM U LEJNbIM MOKa3arenem. EéE
cBoiictBa u rTpaduk. CBoicTBa M TpaduK KOPHA N-OM CTENEHU Kak
GbyHKIIMM 00paTHOM CTENEHH C HaTypaIbHBIM OKA3aTEIIEM.

[TokazarenpHast W jorapudmuyeckas (QyHKIHH, UX CBOHCTBa U
rpaduku. Mcnons3oBanue rpadukoB GyHKIUN A PEICHUS] YpaBHEHHI.

Tpuronomerpruyeckas OKPYKHOCTb, ONIPENIEIICHNE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B pPEAJbHBIX MpOLEccax H
aBieHUsIX. ['paduky peaibHbIX 3aBUCUMOCTEN.

Havana mareMaTH4eCcKOro aHAJIN3A

[TocmenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS IOCJIEA0BATEILHOCTE.
Meron mareMaru4eckod HWHIAYKIMH. MOHOTOHHBIE W OTPaHUYECHHBIE
MOCJIEIOBATENBHOCTH.  VICTOpUST  BO3HMKHOBEHHS MaTeMaTH4YECKOro
aHaJIN3a KaK aHaJIN3a OECKOHEYHO MAJIBIX.

ApudmeTrnueckass W TreoMeTpHueckas mporpeccuu. beckoHedHO
yObIBaromass reomerpuueckas mporpeccus. Cymma  OECKOHEYHO
yObIBaro1ei reOMETPUIECKON [IPOIPECCUH. JInuelinbIi u
DKCIOHEHUMAJIBHBIA poCT. Yncmo e. Popmysia CIIOKHBIX NPOLIEHTOB.
Hcnonb3oBaHne  MOpOrpeccHud  JJIA  PELIEHHs  pealbHbIX  3a/a4
MPUKJIAJHOTO XapaKTepa.

HenpepeiBHble (GyHKIMM W UX CcBOMCTBAa. TOYKM pa3pbiBa.
AcumnTotsl TpadukoB pyHkuuid. CBolicTBa (PyHKIMN HEMPEpPHIBHBIX Ha
oTpe3ke. MeToJl MHTEpBaJOB Uil PELICHHUsS HEpPaBEHCTB. lIpuMeHeHue
CBOMCTB HENMPEPBIBHBIX (PYHKIUHI AJI PEIICHUS 3a1a4.

[lepBass u BTOpas mnpousBoaHble (yHkuuu. OmnpeneneHue,
reOMETPUYECKUA U (PU3NYECKUIl CMBICT MPOU3BOJHOW. YpaBHEHHE
KacaTelbHOU K rpaduKy QyHKIUH.

[IpousBoaubie sieMeHTapHBIX (GyHKIUN. [IpomsBogHas CyMMbl,
MPOU3BENICHNUS, YACTHOTO U KOMITO3UIIUU (PYHKITHIA.

MHoxecTBa H JIOTHKA

MHOXecTBO, omepanuud HaJ MHOXKECTBAMH M HMX CBOWCTBA.
Huarpammbl Oiinepa—Benna. [IpumeHeHne T€OpeTUKO-MHOKECTBEHHOIO
anmnapara JJisg ONHMCAHUs PeabHBIX MPOLECCOB U SIBJICHUM, IPU PEILICHUU
3a/1a4 U3 JpYyruX y4eOHbIX PEIMETOB.

Onpenenenue, Teopema, CBOWCTBO MAaTEMaTUYECKOTO OOBEKTa,
CJIEJICTBHE, JOKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.



11 KITACC

Yuciia v BBIYMCTICHUS

Hatypanbehblie u nensie yucna. [IpumeHenue npu3HaKkoB I€IUMOCTH
IEeIBIX YHcell, Haubonpmwii o0mmit nenutend (gamee — HOJl) u
HauMeHbIee obmee kpatHoe (manee — HOK), ocraTkoB mo momysio,
anroput™ma EBKinaa 1uis pemeHus 3a/1a4 B UENbIX YACIaX.

KoMmmnekcHble yucna. AusreOpanyeckass U TPUTOHOMETPUYECKAS
GbopMBI 3alKMCH KOMILJIEKCHOTO 4YHciia. Apu(MeTHUecKue OmNepanuud C
KOMIIEKCHBIMA ~4HciaMu. M300pakeHue KOMIUIEKCHBIX 4YHCEI Ha
KoopauHaTHOM 1uiockoctu. Popmyna Myaspa. KopHu n-oi creneHu us
KOMILJIEKCHOrO 4Kcia. [IpuMeHeHrne KOMIUIEKCHBIX YuCces JUIsl PElIeHUs
(bu3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHsI 1 HEPABEHCTBA

Cucrema W COBOKYNHOCTh  YpPaBHEHMH W  HEpPABEHCTB.
PaBHOCHIIBHBIE CHUCTEMBI W CHUCTEMBI-CIEACTBUA. PaBHOCHIIbHBIE
HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUYECKUX YPABHEHUH C TIOMOLIBIO
TPUTOHOMETPUYECKOM OKPYKHOCTH. Pemenue TpUrOHOMETPHUYECKUX
HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUs MOKAa3aTEIbHbIX U JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJbl  PEIICHHS CHCTEM M  COBOKYIHOCTEU
palUMOHAIIBHBIX, HPPALMOHAIIBHBIX, TOKA3aTEeIbHBIX U JOTapU(PMUYECKUX
YpPaBHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

IIpumeHenne ypaBHEHMH, CHUCTEM M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKHX 3a7ady M 3aJa4 M3 pa3IMYHbIX OOJacTeil Hayku U
peanbHON KU3HU, UHTEPIPETALMS TIOJYYEHHBIX PE3YJIbTaTOB.

DYyHKIUU U TPaPUKH

I'papux  xomnosuumm  ¢QyHKuuMid. I'eomerpuueckue  0Opasbl
YPaBHEHUHN U HEPABEHCTB HA KOOPAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

I'padrueckne MeToAbl peELIEHHWS YpPaBHEHHWI W  HEPAaBEHCTB.
I'padpriueckre MeTOIbI peleHus 3a/1a4 C NapaMeTpaMHu.

Hcnonb3oBanue rpaduKoB GyHKIUN I UCCIEA0BAHMS ITPOLIECCOB
Y 3aBHCHMOCTEM, KOTOPbIE BO3HUKAIOT NPHU PEIICHHUM 3a1a4 U3 JPyTUX
y4eOHBIX MPEMETOB U PEATbHOMN KU3HU.

Havana mareMaTH4eCKOr0 aHAJIN3A

[IpumeHeHne TPOM3BOJHOW K HCCIAeNOBaHUIO (YyHKUMH Ha
MOHOTOHHOCTh M OJKCTpeMyMbl. HaxoxaeHue HauOONbLIETO |
HAaUMEHBIIIETO 3HAYEHUI HETPEPHIBHOM (PYHKIIMM HA OTPE3KE.

[IpumeHeHne TPOU3BOAHOW Uil  HAXOXKACHUS  HAWIYyYIIEro
pelmieHuss B MNPUKIAAHBIX 3aJayax, Uil ONPEIEICHUs CKOPOCTH U
YCKOpPEHUs polecca, 3alaHHOr0 OPMYJIION UK TPaPUKOM.

[lepBooOpa3nasi, OCHOBHO€E CBOMCTBO epBOOOPA3HBIX.
[lepBooOpa3nbie snemeHTapHbIX (pyHkumid. IlpaBuna HaxoXAeHHS
NepBOOOPA3HBIX.



WNHurterpan. I'eoMeTrprueckuii CMBICT UHTErpana. Beraucienue
onpenenéHHoro uaTerpana no Gopmyne Hetotona-JIeitouuna.

[IpumeHeHne wWHTErpajia sl HAXOXKIACHUS IUIOIIAAEHd IJIOCKUX
¢buryp u 00bEMOB reOMETPUIECKHUX TEJL.

[Tpumepsl perIeHuit g depeHnInaIbHbIX ypaBHEHUH.
MaTteMaTnyeckoe MOJEIUPOBAHUE PEAJbHBIX IPOLIECCOB € IMOMOILBIO
g depeHInaIbHbIX YpaBHEHHI.



IUNTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA  YUEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A»  (YIJIVBJIEHHBIM  YPOBEHb) HA  YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKON TMOZHUIIMN OO0YyUYaIOIMIEerocs Kak
AKTUBHOIO M  OTBETCTBEHHOIO WI€Ha POCCHUHCKOro  OOIIECTBa,
MpPEJCTAaBICHHE O MaTEeMaTHUYEeCKUX OCHOBaX (DYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUN, NPOIEAYp TPaXTAHCKOTO OOIIECTBa
(BBIOOpBI, OMpPOCHl W JAPYroe), yMEHHE B3aUMOJICHCTBOBATh C
COIMAIbHBIMA WHCTUTYTAMH B COOTBETCTBUU C WX (YHKIHSIMHU W
Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPaXKIAHCKOHW WICHTHYHOCTH,
YBOKEHUS K TPOILJIOMY U HACTOAIIEMY POCCHUIMCKONM MaTeMaTHKH,
IIEHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUHCKMX MAaTEMaTHUKOB U
POCCHICKOM MaT€MaTUYE€CKOW MIKOJIbI, HCIIOJIb30BAHUE ITUX JOCTUKECHUN
B JPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHHWE  JYXOBHBIX  IIEHHOCTEH  POCCHMCKOrO  Hapoja,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TOBEICHWS,
CBSI3aHHOTO C TMPAKTUYECKUM NPUMEHEHHEM JOCTI)KEHUN HayKd U
JNEATENBHOCThIO YYEHOIO, OCO3HAHWE JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTONYMBOIO OyAYIIEro;

4) 3¢TEeTUYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE  OTHOIIEHHE K  MHUPY, BKIIOYAas  3CTETUKY
MaTeMaTUYeCKNX 3aKOHOMEPHOCTEHW, OOBEKTOB, 3ajad, peIICHUH,
pacCcy X JeHUN, BOCHOPUMUMYUBOCTh K MATEMaTUYECKUM  acleKTaMm
Pa3JIMUHBIX BUJIOB UCKYCCTBA;

5) pu3uYecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHSATh MAaTEMAaTUICCKUE 3HAHUS B
MHTEepecax 3I0poBOro M Oe3omacHoro obOpasa >KHU3HH, OTBETCTBEHHOE
OTHOUIEHHE K CBOEMY 310POBBIO (3mopoBoe MATAHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATHHA W OTIBIXA, PETYIsIpHAS PU3ndecKast
aKTUBHOCTH),  (PU3MYECKOE  COBEPIICHCTBOBAHME TMIPU  3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEBHOM JAESTEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTU TPYI0JIIO0US, HHTEPEC K
paznuyHbIM cdepamM MPOPECCUOHATBHON NEATeTbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oyymieil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC
IJIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTEMaTUYECKOMY 0Opa30BaHUIO U
caM000pa30BaHMWI0O Ha TPOTSHKEHWH BCEH IKU3HU, TOTOBHOCTH K
AKTUBHOMY YYacTHIO B PEIICHHM MPAKTHUYECKUX 3a7a4 MaTeMaTU4YeCKOU
HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

c(OPMHUPOBAHHOCTh  JIKOJIOTHYECKOW  KYJbTYpbl, TOHUMAHHE
BIIUSIHUSL ~ COLMANIbHO-)KOHOMHMYECKHUX  IPOLIECCOB HAa  COCTOSIHHE



MPUPOJHOM M COLUMAIBHOM Cpeabl, OCO3HAHHWE TJIOOATBHOIO Xapakrepa
AKOJIOTUYECKUX MPOOJIEM, OPUEHTALUSI HA MPUMEHEHUE MAaTeMaTUYECKUX
3HAHWM IS pemeHus 3a7ad B 00JIaCTH OKpYXKAloIeH Cpepl,
IJIJAHUPOBAHKUE MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCIEICTBUUN JIs
OKPYXarouen Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHON MPAKTUKH,
MOHMMAaHUE MaTeMaTUYECKOW HAayKu Kak c@epbl UeI0BEYECKOU
NEATeNIbHOCTH, HTanoB €€ pPa3BUTUS U 3HAYUMOCTU [UJIsi Pa3BUTHUS
IMBWIN3ALNM, OBJIAJICHUE S3bIKOM MAaTEMAaTHKA W MAaTeMaTUYECKOU
KyJbTYpOll Kak CpPEeACTBOM IO3HAHUS MHUPA, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTh WHAMBUIYAIbHO U B
rpyIIe.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHbIEC YUeOHbIE 1eliCTBUSA

ba3oBrble Joruyeckue 1efcTBUA:

BBISIBISITH W XapaKTEpPHU30BaTh  CYLIECTBEHHbIE  IPHU3HAKU
MaTE€MaTUYECKUX OOBEKTOB, MOHATHUNA, OTHOIICHUN MEXIy NOHITHSIMHU,
dbopMynMpoBaTh OMpeneiaeHus MOHATUH, YCTaHABIUBATh CYIIECTBEHHBIN
NpU3HAK KIacCHU(PHUKAIMU, OCHOBAHUSA JUIs OOOOIIEHUS M CpaBHEHUS,
KPUTEPHUH NPOBOJIUMOTO aHAIU3A;

BOCIPUHUMATh, (OPMYIUPOBATH M MPEOOPa3OBBIBATH CYKICHHUS:
YTBEpAUTENbHbIE U OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M 0OIIue,
YCIIOBHBIE;

BBIABJISIT MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3H U
npoTUBOpeuns: B (pakTax, NAHHBIX, HAONIONECHUAX U YTBEPKICHUSAX,
npemjlaraTb ~ KpUTEPUM U1 BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeJ1aTh BBIBOJBI C MCHOJIB30BAHUEM 3aKOHOB JIOTHKH, 1€ TyKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAUTL CAMOCTOSITENIBHO JTOKA3aTEIbCTBA MAaTEMaTHUYECKUX
YTBEPKICHUN (MpAMbIE U OT IPOTUBHOI0), BBICTPAUBATh apryMEHTALIMIO,
NPUBOANUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOBL;

BbIOMpaTh CHoco® pemieHuss Y4yeOHOM 3amaun  (CpaBHUBATH
HECKOJIbKO BAapHUAaHTOB pELIEHUS, BBIOMPATh HamOOJee MOAXOASAIIMMA C
Y4ETOM CaMOCTOSITENIBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBrble uccienoBaregbcKkue JeHCTBUA:

WCIIONB30BaTh BONPOCHI KAaK MCCIEAOBATEIbCKUM HMHCTPYMEHT
no3HaHus, (HOPMyIHPOBATH BOMPOCHL, (PUKCUPYIOIIUE IPOTUBOPEUHE,
npo0seMy, yCTaHaBJIMBaTh UCKOMOE U JIaHHOE, (DOPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULINI0, MHEHHUE;

IIPOBOAUTL  CAMOCTOSITENIBHO  CIUIAHWPOBAHHBIM  DKCIIEPUMEHT,
UCCJIEOBAHNE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
O00BbEKTa, SIBICHUSA, TMPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSAMHU, IPOLIECCAMH;



CaMOCTOATENFHO  (HOpPMYITUpPOBaTh OOOOIMICHWS W BBIBOJBI TIO
pe3ylbTaTaM MPOBEAEHHOTO HAONIONCHUS, HCCIEAOBAaHUSA, OLECHUBATH
JOCTOBEPHOCTb MOIYYCHHBIX PE3YJIbTaTOB, BIBOJOB U 000OIICHHIA;

NPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpolecca, a TakkKe
BBIIBUTATh MPEIIOI0KEHUS O €r0 Pa3BUTUHU B HOBBIX yCIIOBUSIX.

Pabora c nnpopmanueii:

BBISIBJIATH JACPUIUTH MH(DOpPMAIMK, NaHHBIX, HEOOXOIHWMBIX ISt
OTBETa Ha BOIIPOC U AJIs PELICHUS 3a]auu;

BbIOUpaTh WHGOPMALMI0O U3 KMCTOYHMKOB PA3JIMYHBIX THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH WH(OPMALIHIO
pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHUS,

CTPYKTYypUpOBaTh MH(POPMAIUIO, MPEACTABIATH €€ B Pa3IUYHBIX
dbopMax, WILTIOCTPUPOBATH TpadUIECKU;

OLICHMBAaTh  HAAEKHOCTh HMH(POpPMAIMM 1O  CAMOCTOSITEILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIEC YHHBEpPCaJlbHbIe Y4eOHbIe 1eHCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXIAEHUS B COOTBETCTBUU C
YCJIOBHSIMU U LIEJISIMH OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PEHHUS B YCTHBIX M IHCHbMEHHBIX TEKCTaX, AABaTh IMOSICHEHHUS IO
XOZly pelIeHus 3a1a4i, KOMMEHTUPOBATh NOJIyYEHHBIN PE3YJIbTAT;

B X071 00CYK/I€HHsI 33]1aBaTh BOIPOCHI IO CYILECTBY 0OCYKIaeMOM
TEMBI, MPOOJIEMBI, PEIIAEMOM 3aJa4uM, BbICKA3bIBaTh WJIEU, HALCICHHbBIC
Ha IIOMCK pELIEHUS, CONOCTAaBIATH CBOM CYXKICHHUS C CYXICHUSIMH
APYTUX YYaCTHUKOB JAMajora, OOHapy>KMBaTh pazIu4Me M CXOJCTBO
MO3UINI, B KOppekTHOW (opme (GopMyIaupoBaTh pa3HOINIACHS, CBOH
BO3PAKECHUS;

MIPEACTABIATh PE3YJbTAaThl PEIICHUS 3a7a4H, JKCIIEPUMEHTA,
UCCIICIOBaHMs, TPOEKTa, CaMOCTOSATENIbHO  BbIOMpaTh  Qopmar
BBICTYIUICHUA C YYETOM 3aJ1a4 NPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YYeOHbIE 1eliCTBUSA

Camoopranusanms:

COCTaBJIATh IUJIAH, AJITOPUTM PELIECHUs 3a/layd, BBIOMpaTh CIOCO0
pelieHuss ¢  y4€TOM  HUMEIOUIMXCA  PECYypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, AapryMEHTHPOBATH M  KOPPEKTUPOBATH BapHUAaHTHI
pelieHuit ¢ y4éToM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

BJIa/ICTh HABBIKAMHU IIO3HABATEIHHOW pEQIIEKCHH KaK OCO3HAHUS
COBEPLIAEMBIX JIEUCTBUM M MBICIMTEIBHBIX MMPOLECCOB, UX PE3YJIbTATOB,
BIAJETh CIOCOOAMM  CaMOIPOBEPKH, CAaMOKOHTpPOJIA Ipouecca W
pe3yJabTara peleHnss MaTEMaTHIECKOM 3a/1auu;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTbH IIPU PELICHUN
3a1a4d, BHOCUTb KOPPEKTHBBI B JEITEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSTENBCTB, TaHHBIX, HAMIEHHBIX OLUINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKECHUS WIM HEAOCTH)KEHHUS PE3YJIbTAaTOB JEATEIBHOCTH,
HaXOJIUTh OIIHUOKY, JaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eATEJIbHOCTD:



MOHMMAaTh W  HCHOJB30BATh NPEUMYIIECTBA KOMAHAHOW H
WHIUBUIYAJIbHOM paboThl MpU pelnieHud Y4eOHBIX 3a]ad, IPUHUMATh
LHedb  COBMECTHOW  JESATENBHOCTH, IUIAHMPOBAaTh  OpPraHU3aLHIo
COBMECTHOI paboThl, pacmpeneisTh BUABI pPadOT, TOrOBapHUBATHCH,
o0CyXmaTh TPOIECC ©  pPe3yslbTaT paboThl, 0000IMaTh MHEHHUS
HECKOJIBLKUX JIFOCH;

y4acTBOBaTh B I'PYNMNOBBIX (opmax paboThl (00CykIeHus, oOMeH
MHEHHUH, «MO3TOBBIE IITYPMbD» U HHBIE), BBIIIOJHATH CBOIO YaCTh pa0OTHI
U KOOPJAMHUPOBATh CBOM JCHCTBUA C JAPYTMMHM YI€HAMH KOMAaHJBbI,
OLICHMBATh KayeCTBO CBOErO BKJAJa B OOIMI MPOAYKT IO KPUTEPHSIM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oO0yuenus B 10 kiaacce oOyyaromuiicss MOTYyYUT
CIIeyIOIIe TpeaMETHBIE Pe3yJbTaThl MO OTIACNbHBIM TeMaM palboueid
porpamMmel  yu4eOHOro Kypca «Auredpa W Hadajlla MaTeMaTH4EeCKOro
aHaIu3a»:

Yucia v BBIYMCICHUS:

CBOOOJHO ONEpUPOBATh MOHATUSMHU: PALMOHAIBHOE  YHCIIO,
OeckoHe4YHasi Tmepuoandeckas ApoOb, MPOLEHTHl, HUPPAUOHATIBLHOE
YKCJIO, MHOYKECTBA DPALMOHAJIBHBIX W JIEUCTBUTENIbHBIX YHUCEN, MOAYJb
JIEUCTBUTEIILHOIO YUCJIA;

NPUMEHSTH TPOOH U MPOICHTHI AJIsl PEIICHUs MPUKIAIHbIX 3a/1a4 U3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATbHOU KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIYHMCICHUSA, MPAaBWIA OKPYIJICHMS,
MIPUKUJKY U OLICHKY pe3yJbTaTa BEIYUCICHUN;

CBOOOJHO ONEPHPOBATH MOHITHEM: CTEIIEHb C LIEJIBIM ITOKAa3aTEIEM,
MCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alHUCH JEHCTBUTENBHBIX YHUCEN IS
pELIeHNs NPAKTUYECKUX 3a7a4 U PEACTABICHHS TaHHbIX;

CBOOO/JIHO OMEpPUpPOBaTh MOHATHEM: apU(PMETHUYECKHH KOPEHb
HATYpaJIbHOM CTEIICHU;

CBOOOJHO ONEPUPOBATH IMOHATUEM: CTENEHb C PalUOHAIbHBIM
IIOKA3aTeIeM;

cBOOO/IHO OMEPUPOBATH MOHATUSAMU: JIOTApU(PM YHCIIa, TECATUUHBIC
Y HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: CHHYC, KOCHUHYC, TaHI€HC,
KOTaHI'€HC YHUCIIOBOT0 apryMEHTa;

ONEpUPOBaTh MNOHATHSAMHU: APKCHHYC, ApPKKOCMHYC M apKTaHTEHC
YUCJIOBOTO apryMEHTA.

YpaBHeHMsI 1 HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh IMOHATUSAMH: TOXKIECTBO, YypaBHEHHE,
HEpPaBEHCTBO, PABHOCWIbHBIE YPABHEHUS W YPaBHEHUSA-CIECACTBUS,
PaBHOCWJIbHBIE HEPABEHCTBA,

NPUMEHSATH Pa3IMYHbIE METObI PEIICHHS PaIllHOHATIBHBIX U JPOOHO-
pauMOHAJIBHBIX YPAaBHEHUI, IPUMEHATh METOJ UHTEPBAJIOB JJI PEIIEHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOU
NEPEeMEHHON, MHOTOWIEH C UeNbIMH KO3(QPUIIMEHTaMH, KOPHH
MHOTOWIECHA, NPUMEHITh JEJICHHE MHOTOWIEHa Ha MHOTOWIEH C
OCTaTKOM, TeopemMy be3y u reopemy Buera s pemenus 3anay;



CBOOOJHO  OMEpUpPOBaTh  TMOHATUSAMHU:  CHUCTEMa  JIMHEHHBIX
YpPaBHEHMHM, MaTpuLa, OINpPEAEIUTENbr MaTpulbl 2 X 2 WU €ro
T€OMETPUYECKUM CMBICI, MCIOJIB30BAaTh CBOMCTBA ONpenenurens 2 X 2
U1 BBIYUCIICHUS €T0 3HAYCHHUSI, TPUMEHSATh ONPEICIUTEIH I PEIICHHS
CHUCTEMbI JIMHEWHBIX YpPaBHEHUU, MOJAEIUPOBATH PEANbHBIE CUTYAIMH C
MOMOIIBIO CHUCTEMBI JIMHEHHBIX ypaBHEHUH, MCCIEAO0BATh MOCTPOCHHBIC
MOJIETIM C TOMOINBIO MAaTpHIl U ONpPEIEIHUTENCH, WHTePIPETUPOBATDH
MOJTyYEHHBIN Pe3ybTaT;

HCITI0JIB30BaTh CBOMCTBA JEMCTBUM C KOPHAMM JUIsl TpeoOpa30BaHUs
BBIPAKEHU;

BBITIOJHATH MPEOOPA30BAHMSI YHCIOBBIX BBIPAXKEHUH, COACPKAIINUX
CTETICHHU C PallMOHAIbHBIM ITOKa3aTeNeM;

UCIIOJIB30BaTh  CBOWCTBA JIorapupmMoB [Uisi  NpeoOpa3oBaHUS
Jorapu(pMHUECKUX BBIPAKCHUI;

CBOOOJHO OTIepUPOBATH MOHSTHSIMHU: UppanoHaIbHbIE,
noKa3aTeNlbHbIe U JorapuMuuecKkue ypaBHEHUS, HAXOIUTh UX PEIICHHUS
C TOMOIIBIO PaBHOCHIBHBIX TMEPEXOJOB WU OCYIIECTBISS MPOBEPKY
KOpHEWN;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYINBI 7S
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BHIPAKEHUH;

CBOOOJIHO  ONEpPUpPOBaTH  TOHATHEM:  TPUTOHOMETPUUYECKOE
ypaBHEHHE, TPUMEHATh HE0oOXonuMble (OPMYNbl JUISI  PELICHUS
OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX YPaBHEHHI;

MOJIETIUPOBATh PEAbHBIC CUTYallUH Ha A3BIKE anreOpbl, COCTABISATh
BBIPQXEHUS, ypAaBHEHUS, HEPABEHCTBA IO YCIOBUIO 33/1a4H, UCCIIEIOBATD
MOCTPOCHHBIE MOJIENIN C MCTIOIb30BAHUEM alllapara aiareopsol.

DOyHKUMU U rpauKu:

cBOOOJIHO ONEpUPOBATh MOHATUAMU: (YHKIUS, CIIOCOOBI 3aJaHMS
byHKIMHM, B3aUMHO 00paTHbIe (YYHKIIMU, KOMIIO3UIUS (PYHKIIHH, Tpaduk
(GyHKIUM, BBIOJNHATH JJIEMEHTapHbIE TpeoOpazoBaHusi TpadUKOB
GbyHKIWHI;

CBOOOJIHO OMEpUPOBATh MOHATHAMH: OOJACTh OMpPENEICHUS MU
MHOKECTBO 3HAUYe€HUW (YHKIUH, HYId GYHKIUH, [OTPOMEKYTKH
3HAKOIOCTOSHCTBA;

cBOOO/IHO OTMEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (DYHKIUH,
nepuoanyeckue (yHKIUHU, TMPOMEKYTKH MOHOTOHHOCTH (YHKIUH,
MaKCUMyMbl M MUHUMYMBl (YHKIHMHM, HaAuOOJblIee W HaWMEHbIIee
3HaYeHHe (PYHKIIMU HA TIPOMEXKYTKE;

cBOOOJHO OMEpPUPOBaTh TOHATUSAMU: CTENEHHas (QYHKIHS C
HATYpaJIbHBIM U WENbIM IOKa3aTelieM, rpauk cTerneHHOW (YyHKIUHU C
HATYpaJbHBIM U LEJBIM MOKa3aTenaeM, TpaduK KOpHS N-Oi CTENEHU Kak
GbyHKIIMHA 00paTHOM CTETICHU C HATYPAIbHBIM MTOKA3aTEIIEM;

ONEepPUPOBATh TOHATHUSAMU: JUHEHHAas, KBaJapaTuyHas U APOOHO-
JUHeWHass (YHKIMM, BBIIOJIHATH DJIEMEHTApHOE HCCIEAOBaHUE U
MOCTPOCHUE UX IPaPUKOB;

cBOOOJHO  OMepUpoBaTh  MOHATHSAMHU:  [OKa3aTelbHas |
norapupmMuyeckasi PyHKIIUU, UX CBOMCTBA W TpayKH, UCTIOIB30BaTh UX
rpaduKy sl pelIeHUs YpaBHEHUI;

CBOOOJIHO  OMEpUPOBaTh  MOHATUAMH:  TPUTOHOMETpPHYECKAs
OKpPY>XKHOCTb, OMPECIICHNE TPUTOHOMETPUUECKUX (PYHKIHI YHCIOBOTO
apryMeHTa;



UCIIONIb30BaTh rpaduku QyHKUUN JJIS MCCIETOBaHUS MPOLECCOB U
3aBUCUMOCTEN NpPH PELICHUU 3aJad U3 APYIUX Y4YEOHBIX MPEAMETOB U
peanbHOW KW3HHM, BbIpAXaTb (POpPMYyJIaMH  3aBUCHMOCTH  MEXIY
BEJIMYMHAMU;

Havana mareMaTH4ecKOro aHaju3a:

CBOOOJHO  ONEpPUPOBAaTH  MOHATHAMU:  apumeTHdeckas H
reoMeTpuyecKkas mporpeccusi, 0eCKOHEUHO yOBIBArOIIasi FTeOMETpHUIecKast
MIpOrpeccHsi, JIUHEWHBIA U 3KCIOHEHIUAIBHBIA POCT, (hOPMYyJIa CIOKHBIX
MIPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

UCIIOJIB30BaTh MPOTPECCHMU JJIsl PELIEHUs peajbHbIX 3a1ad
MPUKJIATHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  MOHATHSMHU:  IOCJIEI0BATEIbHOCTD,
CHOCOOBI 33J1aHUs NOCIIE0BATEIbHOCTEW, MOHOTOHHBIE M OTPaHUYEHHBIE
MOCJIEIOBATEIBHOCTH, TOHUMATh OCHOBBI 3apOXKACHUS MaTEMaTHYECKOro
aHaJIM3a Kak aHajanu3a OCCKOHECYHO MAJIbIX;

CBOOOJHO OIEpUPOBaTh NOHATHSAMHU: HENpPEPBIBHbIE (DYHKIUH,
TOUYKH pa3pbiBa rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINHY;

cBOOOJHO OMEpUpOBaTh MOHATHEM: (PYHKIHSA, HETNpepblBHAs Ha
OTpe3Ke, MPUMEHSTh CBOWCTBA HEMPEPBIBHBIX (DYHKUMU Ui pEIICHUS
3ajady;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMU: TIEPBasi U BTOPast IPON3BOIHBIE
byHKIMH, KacaTenabHas K TpaduKy QyHKIIIH;

BBIYKCIIATh TPOU3BOJHBIE CYMMBI, INPOU3BEICHHS, YacCTHOIO H
KOMMO3UIMK JABYX (YHKIUH, 3HATh MPOU3BOJHBIC 3JIEMEHTAPHBIX
byHKIHIA;

UCIIONB30BAaTh  TEOMETPUYECKUH U (U3HUECKH  CMBICT
IIPOM3BOTHOM U1 PEIICHUS 3a4a4.

MHoxecTBa M JIOTHKA:

CBOOOJHO ONEPHPOBATH MNOHATHSIMU: MHOKECTBO, OIEpalUU Haj
MHO>KECTBaMU;

HCII0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJis ONHUCAHUS
peanbHBIX MPOLECCOB M SIBICHWI, NMpPU PEIIEHUU 3aJad M3 JAPYyTHX
y4eOHBIX NPEMETOB;

CBOOOJHO ONEPHUPOBATH MOHATHSIMH: OIpPEAEIEHUE, Teopema,
ypaBHEHUE-CIIEJICTBUE, CBOICTBO MaTeMaTU4eCKOro 00BEKTa,
J0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHHS U HEPABEHCTBA.

K xonmy oOyuenus B 11 Kkiacce oOyyaromuiicss MOTYyYUT
CIIeyIoIIe TpeaMETHBIE pe3yJbTaThl MO OTIACNbHBIM TeMaM paboueid
porpamMmbl  y4eOHOro Kypca «Auredpa M Hadajla MaTeMaTH4EeCKOro
aHaJIN3a»:

Yucia v BBIYMCTICHUS:

CBOOOJHO ONEPHUPOBATH MOHATHIMH: HATYPAIBHOE M LEJIOE YHCIIO,
MHO>KECTBA HATypPaJbHBIX M LEJIBIX YHCEN, HCIOJIb30BATh IMPU3HAKU
nenmumoct nensix yucen, HOJ[ m HOK HaTypanpHbBIX wmcen s
pelieHus 3a1a4, IPUMEHATh anroput™ EBkinaa;

CBOOOJHO  ONEpHUpOBaTh IMOHATUEM OCTaTKa IO  MOJIYJIIO,
3aMKMCBIBATh HATYpajbHbIE YHCIA B PA3IMYHBIX NO3ULIUOHHBIX CHCTEMAX
CUMCIICHHS,;

CBOOOJHO OIEPUPOBATH MOHATUAMH: KOMIUIEKCHOE YHCIO H
MHO>KECTBO KOMILIEKCHBIX YHUCEN, NMPEACTABIATh KOMIJIEKCHBIE YHCIIA B
anreOpaudeckodl ¥ TPUTOHOMETpPUYECKOW  ¢GopMe,  BBINOJHATH



apudmMeTryeckue omepanud ¢ HUMU M U300pa)xkaTb Ha KOOPIWHATHOU
IIJIOCKOCTH.

YpaBHeHusl 1 HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: UppaloOHaIbHBbIE,
noKa3aTelbHbIE U JIOTapuMUUYECKHE HEPAaBEHCTBA, HAXOAUTh UX
pELIEHHS C MOMONIBI0 PABHOCUIIBHBIX NIEPEXO/I0B;

OCYULIECTBJIATh OTOOp KOPHEHN MpPU PEIIEHUH TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOOJHO ONEpUpOBaTh  MOHATHEM  TPUTOHOMETPUYECKOE
HEPAaBEHCTBO, MPUMEHATh HE0OXoauMble (OpMysBl AN  pelIeHHs
OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OINEpUPOBaTh MOHATUSAMHU: CHCTEMa U COBOKYIHOCTb
YPaBHEHUH M HEPABEHCTB, PAaBHOCWUJIBHBIE CHUCTEMBI U CHCTEMBI-
CIEJICTBHS, HAXOAUTh  PELIEHUS CHCTEMbl U  COBOKYIIHOCTEH
palUMOHAIIBHBIX, HPPALMOHAIBHBIX, TOKA3aTEeIbHBIX U JOTapu(PMUYECKUX
YPAaBHEHUI U HEPABEHCTB;

pemiarb  palMOHAalbHBIE, HWPpPALHOHAIbHBIE, IOKa3aTelIbHbIE,
Jorapu(MuUecKre U TPUTOHOMETPUYECKHE YpaBHEHUS U HEPaBEHCTBA,
coJiepKallue MOIYJIM U TapaMeTphbl;

NPUMEHATHh Tpaduueckue METOAbl JUIsl PEIICHHUS YpaBHEHUU U
HEPABEHCTB, a TAK)KE 3aJ1a4 C IapaMeTpaMHy;

MOJIEJINPOBATh peajbHbIE CUTYaIlMU HA S3bIKE aareOpbl, COCTABIIATH
BBIPDAKECHHSI, YPaBHEHUS, HEPABEHCTBA M WX CHUCTEMBI IO YCIOBHIO
341441, UCCIIEI0BATH TOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHUEM alllapara
anreopbl, THTEPIPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT.

DOyHKuUMU ¥ rpapuku:

CTPOUTH  TIpaduKd  KOMMOO3MIMHA  (QYHKIMH C  TOMOIIBIO
AJIEMEHTAPHOI0 UCCIIEJIOBAHUS U CBOMCTB KOMITO3ULIUU ABYX (YHKIIHIA;

CTPOUTH TE€OMETPUYECKHEe 00pa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOIHO OIEPUPOBATH HNOHATUSAMU: rpaduku
TPUTOHOMETPHUECKUX (PYHKIIHH;

OPUMEHATh (QYHKUMK I MOJEIHPOBAHUS M HCCIEIOBAHUS
peanbHBIX MPOLIECCOB.

Havana mareMaTH4ecKOro aHaju3a:

UCIIONB30BaTh MPOU3BOJHYIO ISl HCCeNoBaHUS (QYHKIUU Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HAaXOAWTh HauOoyblllee W HauMEHblIee 3Ha4YeHHUs (YyHKIUU
HEIIPEPBIBHOM HA OTPE3KE;

UCIIOJIB30BaTh MPOM3BOJHYIO JUISI HAaxXOXKJEHHS HAWIyYIIero
pelIeHus] B MPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHUYECKHX,
3a/1a4ax, I ONPENEIICHUS] CKOPOCTH U YCKOPEHUS IIPOLECCa, 3aJaHHOIO
dbopmyoit uiu rpadpuKoMm;

CBOOOJHO ONEepUpOBaATh HOHATUSAMU: nepBooOpazHas,
OnpeAenéHHbId HMHTErpaj, HAXOAWTh NEPBOOOpa3HbIE 3IIEMEHTaPHBIX
GbyHKIUI 1 BBIYUCIATH HHTETpall o popmyne HeroTona-JleiOnua;

HAXOAWTh IUIOMIAIN TUIOCKUX (UTYpP U OOBEMBI T C MOMOIIBIO
VHTErpana;

UMETh MPEJCTABICHUE O MAaTEeMaTHUYEeCKOM MOJEIMPOBAHUM Ha
npuMepe coctaBieHus TuddepeHIanTbHbIX ypaBHEHUH;



pemiatb OpUKJIAaJHbIE 3aJadyd, B TOM 4YHUCJIE COLMAJIBHO-
SKOHOMHUYECKOTO U duznyecKoro Xapakrepa, CpelacTBaMu
MaTEMaTHYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

Ne
n/
n

HaumenoBanue
pa3esioB U TeM
NporpamMMbl

KoanyecTBO 4acos

Bcero
padoThI

KoHnTpoibHbIe

IIpakTH4eckue
padoThbI

DJIeKTpPOHHbIe (HH(POBHIe)
o0pa3oBaTe/bHbIE PECypPChl

MHOXECTBO
JIECTBUTEIIHLHBIX UHCE]I.
MHOTOYJICHEI.
PanmonanbHbIe
ypaBHEHUS U
HepaBeHCTBAa. CUCTEMBI
JIMHEHHBIX YPABHEHUHN

24

@yHKUIUHU U TpadUKy.
Crenennast GyHKLUSA C
LIeJIBIM TTOKa3aTeseM

12

Apudmernueckuit
KOpPEHb N-Oi CTENEHH.
Hppanuonaibusie
ypaBHEHHS

15

[Toka3zarenbHas GyHKIMS.
[loka3arenbHble
YpaBHEHHUS

10

Jlorapudmmueckas

byHKIHS.
Jlorapudgmuueckue

18




YpaBHEHUS

Tpuronomerpuyeckue
BBIPAXCHUS U YPABHEHHUS

22

[TocnenoBarenbHOCTH U
porpeccuu

10

HenpepriBHble QyHKIUH.
[IpousBogHas

20

IToBTOpEHME,
o0oO1enue,
cUcTeMaTH3aIus 3HaHWI

OBILEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

136

10

11 KVIACC

Ne
n/
n

HanmenoBanmue
pa3aesioB U TeM
MPOrpamMMbl

KoaudecTBO 9acoB

Bcero

KonTpoJsbnbie
padoThI

IIpakTuyeckue
padoThI

JuiekTpoHHbBIE (HUGPOBbIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Uccnenoanue GpyHKIMiA
C TIOMOIIIbIO
IIPOU3BOJHOU

22

[TepBooOpasnas u
HHTErpall

12

I'paduxu
TPUTOHOMETPUUECKHUX
byHKIUHA.
Tpuronomerpuueckue

14




HEepaBeHCTBA

UppanuonansHsle,
IIOKa3aTCJIbHBIC U
JorapupMuIECcKue
HEPaBEHCTBA

24

5 Komiuiekcurle yncia

10

HarypanbHble U 11enbie
yucia

10

Cuctembl parmoHaIbHBIX,
UpPpalMOHATIbHBIX

7 MOKAa3aTeJbHBIX U
JorapupMUIECKUX
ypaBHEHUN

12

8 3agayu ¢ mapaMeTpaMmu

16

IToBTOpEHME,
9 o0o01enue,
cucTeMaTH3aIus 3HaHui

16

OBILEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

136

10




ITOYPOYHOE INIAHUPOBAHUME
10 KITIACC

Ne
n/
I

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTnyeckue
padoThI

Jara
H3yYeHHUs

JJIeKTPOHHbIE
ungposbie
oOpa3oBaTe/ibHbIE

pecypcbl

MHO)keCTBO, ONepay Haj
MHOKECTBAMH U UX
CBOMCTBA

5.09

Juarpammsl Diinepa-Benna

5.09

[TpumeHeHne TeoOpeTHKO-
MHO>KECTBEHHOTO armapaTa
JUTSL pelleHus 3a/1a4

7.09

BXOJ[HAsi KOHTPOJIbHAS
pabora

7.09

PammmonansHBIC YMCHa.
OOBIKHOBEHHBIE U
JICCATUYHBIC IPOOH,
MPOLIEHTBI, OECKOHEYHbBIC
NEePUOANYECKHE TPOOH

12.09

PanmonansHBIC YnCa.
OOBIKHOBEHHBIE U
JICCATHYHBIC IPOOH,
NPOIICHTHI, 0ECKOHCUHbBIE
MEPUOANYECKHE POOH

12.09




[Tpumenenne apoodeii u
MPOLIEHTOB ISl PEIICHUS
HPHKIIATHBIX 33124

14.09

[Tpumenenue apoodeit u
MPOLIEHTOB ISl PEIIEHUS
MPUKJIIAJTHBIX 33]1a4

14.09

JlelicTBUTENIbHBIC YHCIIA.
PanmonanbsHbIC 1
MppaluroOHaJIbHbIC YHCIIa

19.09

Apudmernueckue
oTepaluu ¢
JeMCTBUTENLHBIMU YNCIIAMHU

19.09

10

Monynb 1EMCTBUTENBHOTO
YHCclIa U er0 CBOMCTBA

21.09

11

[TpubmmxéHnbIe
BBIUHCJICHHUSI, TTPaBUIIa
OKpYTJICHUs, IPUKUIKA U
OIIEHKa pe3yjbTaTa
BBIUMCIICHUM

21.09

12

OCHOBHBIE METO/IbI
peleHus LeNbIX U IpoOHO-
paloHaIbHBIX YPABHEHUM
Y HEPABEHCTB

26.09

13

OcHOBHBIE METO/IBI
peleHus LeNbIX U IpoOHO-
palMOHAIbHBIX YPABHEHUI

26.09




Y HEPaBEHCTB

14

OCHOBHBIE METOJIBI
pEIICHUs LENbIX U APOOHO-
palMOHAIBHBIX YPABHEHUI
Y HEPaBEHCTB

28.09

15

MHoro4JieHbl OT OTHOM
nepeMeHHou. Jlenenue
MHOTO4YICHA HA MHOTOYJICH
¢ octatkom. Teopema besy

28.09

16

MHOTro4JIeHbI C HEeTBIMH
koddpurmentamu. Teopema
Buera

3.10

17

Pemenne cucreM MTMHENHBIX
YpaBHEHUU

3.10

18

Penrenne cucteM THHENHBIX
ypaBHEHU M

5.10

19

Marpuiia cuctemsl
JIMHEWHBIX YPaBHEHUH.
Onpenenurens MaTpULbI
2X2, ero reoMeTpUYECKU
CMBICJI U CBOWCTBA;
BBIYHMCIICHUE €T0 3HAYCHUS

5.10

20

Onpenenurens MaTPULbI
2X2, ero reoMeTpUYECKUM
CMBICJI U CBOWCTBA;
BBIYHMCIICHHE €T0 3HAYCHUS

10.10




21

IIpumeHeHne onpenennuTens
JUISI PEIIEHUS] CUCTEMBI
JIMHEWHBIX YpaBHEHUH

10.10

22

Pemenne npukitagHbeIx
3aJa4 ¢ IOMOULIbIO CUCTEMBI
JIMHEUHBIX YPABHEHUI

12.10

23

Pemenue npuknaaHbix
3a/1a4 € IOMOILBIO CUCTEMBI
JIMHEHHBIX YPABHEHUHN

12.10

24

Konrpomabnas padora Ne 1
"PannoHasbHbIE YpaBHEHUSI
1 HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUH"

17.10

25

@OyHKIHS, CIOCOOBI
3ananus QyHKIUH.
B3aumno oOpaTHble
bynkuun. Kommnoszurus
byHKIMA

17.10

26

['padux QyHKIUH.
DneMeHTapHbIe
npeoOpa3oBaHus rpaduKoB
byHKIMA

19.10

27

O06uacTh onpeneneHus u
MHOXECTBO 3HaYEHUN
¢yuxun. Hynu pynkuumu.
IIpomexxyTKH 3HaK

19.10




IOCTOAHCTBA

28

YeETHble U HEYETHBIE
¢yukuuu. [lepuoanueckue
¢ynkuuu. [IpoMexyTKu
MOHOTOHHOCTH (PYHKIIMH

24.10

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Haubonbimee u
HaMMEHBIIIEE 3HAUCHUE
(GYHKINN Ha TPOMEKYTKE

24.10

30

JIuHeinas, KBagpaTuyHas 1
IpoOHO-THHEHHAas (PyHKITUH

26.10

31

DneMeHTapHOe
HCCJIEIOBAaHNE U
MOCTPOCHHE TPAPHUKOB ITHX
byHKIUH

26.10

32

DyieMeHTapHOe
UCCIJIEJOBAaHNE U
MOCTPOCHHE TPAPHUKOB ITHX
byHKIUH

7.11

33

CreneHn ¢ LEIbIM
nokasareiieM. bunom
Hrerorona

7.11

34

CreneHn ¢ LEIbIM
nokazareneM. bunom
HreroTona

9.11

35

CrenenHast GyHKIHS C

9.11




HaTypaJ'IBHI)IM U O CJIBIM
nokaszareneM. E€ cBolicTBa
u rpadux

36

Konrponsnas padora Ne 2:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpaduk"

14.11

37

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €r0
CBOMCTBA

14.11

38

Apudmerndeckuit KOpeHb
HATypaJIbHON CTEIIEHU U €r0
CBOMCTBA

16.11

39

[Tpeobpa3oBaHUs YHCIOBBIX
BBIPXKEHUI, COAEpIKALUX
CTENEHU U KOPHU

16.11

40

[TpeoOpa3oBaHUs YHCIOBBIX
BBIPXXEHUH, COIepPIKaIIUX
CTENEHU U KOPHU

21.11

41

[TpeoOpa3oBaHus YUCIOBBIX
BBIPQXEHUI, COIepIKaIIUX
CTENEHU U KOPHU

21.11

42

UppanuoHanbHbie
ypaBHeHUsA. OCHOBHbIE
METO/bI PELICHUS
MPPALMOHATIbHBIX
YpPaBHEHUU

23.11




43

UppaunoHanbHbie
ypaBHeHus. OCHOBHBIE
METO/BI PELICHUS
MPPALMOHAIIbHBIX
YpaBHECHUH

23.11

44

HppaunoHanbHbIe
ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEILICHUS
MPPaLMOHATIbHBIX
YpPaBHEHUU

28.11

45

PaBHOCWIIBHBIEC TTEpEXOABI B
pEILIECHNN UPPALMOHATIbHBIX
ypaBHEHUU

28.11

46

PaBHOCHITBHBIE TIEPEXO/BI B
pelIeHNU UppalMOHATbHBIX
ypaBHEHUM

30.11

47

PaBHOCHIBHEIE nepexoanl B
PEICHUN UppalliOHAJIbHBIX
ypaBHEHUU

30.11

48

PaBHOCHIBHEBIE nepexoanl B
PCIICHNHU UPPALIUOHAJIBHBIX
ypaBHEHUU

5.12

49

CgoiicTBa u rpaduk KOpHs
N-0if cTeneHn Kak QyHKIUN
00paTHOM CTENEeHU C
HATypaJbHBIM ITOKa3aTelIeM

5.12




50

CaolicTBa U rpauK KOpHSI
n-o¥ CTENEeHU KaK PyHKIHUU
00paTHOM CTENeHU C
HaTypaJbHbIM [10Ka3aTeleM

7.12

51

Konrtponsnas padora Ne 3:
"CBolicTBa U TpaduK KOpHs
N-OH CTEICHH.
HppaunoHnanbHble
ypaBHeHuUs"

7.12

52

CreneHs ¢ paliMOHAIbLHBIM
IIOKa3aTejIeEM U €€ CBOMCTBA

12.12

53

CreneHsb ¢ pallMOHAIbLHBIM
IIOKa3aTelIeEM U €€ CBOMCTBA

12.12

54

CreneHsb ¢ pallMOHATIbHBIM
OoKa3aTeJIEM U €€ CBOMCTBA

14.12

55

[TokazaTenbHast GyHKIHS,
e€ cBoiicTBa U rpaduk

14.12

56

Hcnonb3oBanue rpaduka
GYHKIUY JUIS] pelIeHUS
YpaBHEHUH

19.12

57

Hcnonp3oBanue rpaduka
GYHKIUY JU1s1 pelIeHUs
ypaBHEHUH

19.12

58

IToka3aTenbHbIE yPABHEHUS.

OCHOBHBIE METOIbI
pEIICHHUS TTOKa3aTeIbHBIX

21.12




ypaBHEHUI

59

[TokazarenpHbIE YpaBHEHUSI.
OCHOBHBIE METOJIBI
peIIeHUs TTOKa3aTEIbHBIX
YpaBHEHUH

21.12

60

[TokazarenpHBIC YpaBHEHUSI.
OCHOBHBIE METOJIBI
peIIeHUs TOKa3aTEIbHBIX
YpaBHEHUH

26.12

61

Konrponbnas padora Ne 4:
"TToka3zaTenbHast QyHKITHSL.
[Toxa3arenbHbIE
ypaBHEeHUA"

26.12

62

Jlorapugm uucna. CoiicTBa
Jorapudpma

28.12

63

Jlorapudm uucna. CoiicTBa
Jorapudpma

28.12

64

Jlorapudm uucna. CoiicTBa
norapudma

9.01

65

JlecsaTuaHbIe 1
HaTypaJbHbIE JIOTApUPMBI

9.01

66

JlecaTuuHbIC U
HATypaJIbHBIC JIOTaPU(PMBI

11.01

67

[Tpeobpa3zoBanue
BBIp)XXEHUH, collepKaIux
Jorapupmbl

11.01




68

IIpeo6pa3oBanue
BBIPAYKEHHI, COJIEPIKALINX
sorapudMbl

16.01

69

[TpeoOpa3zoBanue
BBIPAYKEHHI, COJIEPKALINX
aorapu@msl

16.01

70

Jlorapugmuueckas
¢byHKLUs, €€ CBOWCTBA U

rpaduk

18.01

71

Jlorapugmuueckas
byHKUUs, €€ CBOWCTBA U

rpadpuk

18.01

72

Hcnonb3oBanue rpaduka
(bYHKUIMU 1715 pelieHust
YpaBHEHUHU

23.01

73

Hcnonb3oBanue rpaduka
(byHKIMU 1715 pelIeHust
YpaBHEHUNU

23.01

74

Jlorapudpmuueckue
ypaBHeHHst. OCHOBHBIC
METO/IbI PEIICHUS
norapuGMUUECKUX
YpaBHEHUU

25.01

75

Jlorapupmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/Ibl PELIECHUS

25.01




JOTapuPMHUECKUX
YpaBHEHUU

76

Jlorapugmuueckue
ypaBHeHUs. OCHOBHbIE
METO/bI PEIICHUS
JorapuMUIECKUX
ypaBHEHUU

30.01

77

PaBHOCHIBHEIE nepexoanl B
peleHuu
Jorapu(pMUUECcKUX
ypaBHEHUU

30.01

78

PaBHOCHIBHEIE nepexoanl B
peueHun
JorapupMUUEcKux
ypaBHEHUU

1.02

79

Konrpomnbnas padora Ne5:
"Jlorapudmuueckas
GyHKIHS.
Jlorapudmuueckue
ypaBHEeHUs"

1.02

80

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

6.02

81

CuHyc, KOCHHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
apryMeHTa

6.02




82

ApKcuHYC, apKKOCUHYC U
ApKTaHIe€HC YHUCIOBOIO
apryMeHTa

8.02

&3

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHUCIOBOIO
aprymeHra

8.02

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEAEICHUE
TPUTOHOMETPUYECKUX
(GyHKIUI YHUCIOBOTO
apryMeHra

13.02

85

Tpuronomerpuueckas
OKpPYHOCTb, OIIpE/IETICHIE
TPUTOHOMETPUUECKHUX
(GyHKIHA YUCIOBOTO
aprymeHra

13.02

86

OCHOBHBIE
TPUTOHOMETPHUCCKHE

bopMyBI

15.02

87

OCHOBHBIE
TPUTOHOMETPHUSCKHE

bopMyIbI

15.02

88

OCHOBHEBIE
TPUTOHOMETPHUECKHE

(bopMyIbI

20.02

89

OCHOBHBIE

20.02




TPUTOHOMETPHUYECKHUE
(bopMyJIbI

90

[TpeoOpaszoBanue
TPUTOHOMETPUUECKHUX
BBIPAKCHUIN

22.02

91

[TpeoOpa3zoBanue
TPUTOHOMETPUUYECKHX
BBIPAKCHUI

22.02

92

[Tpeobpa3zoBanue
TPUTOHOMETPUUYECKHX
BBIPAKCHUIN

27.02

93

IIpeobpazoBanme
TPUTOHOMETPHUUYECKHX
BBIPAKCHUIN

27.02

94

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUNU

29.02

95

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUH

29.02

96

Pemienue
TPUTOHOMETPUYECKUX
ypaBHEHUH

5.03

97

Pemenue
TPUTOHOMETPHUIECKUX
ypaBHEHUU

5.03




98

Pemenue
TPUTOHOMETPHUIECKUX
ypaBHEHUU

7.03

99

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

7.03

100

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

12.03

101

Konrponbnas padora :Neb
"TpUroHOMETpUUYECKUE
BBIPKECHUS U
TPUTOHOMETPHUYECKHUE
ypaBHEeHUA"

12.03

102

ITocnenoBaTeaIbHOCTH,
CIIOCOOBI 3aJaHHS
IMOCJICIOBATEILHOCTEH.
MeTtoa MaTeMaTHIECKOM
WHIYKIUU

14.03

103

MOHOTOHHBIC U
OTpaHUYCHHBIC
MOCJIEJ0BATEIHLHOCTH.
Uctopus ananuza
OCCKOHEYHO MaJIbIX

14.03

104

Apudmernueckas
nporpeccust

19.03




105

I'eomerpuyeckas
Iporpeccust

19.03

106

beckoneuHo yOsIBaromias
reoMeTpuuecKas
nporpeccus

21.03

107

CyMmmMma 6ecKOHEYHO
yObIBatoIei
r€OMETPUYECKON
IIPOrpeccuu

21.03

108

JIunenHbI 1
DKCIIOHEHLIMAJIBHBIN POCT.
Yucio e. Dopmyia
CJIOKHBIX ITPOLICHTOB

2.04

109

JIunenHbI 1
OKCIIOHEHLIMAJIBHBIN POCT.
Yucio e. Dopmyia
CJIOKHBIX ITPOLICHTOB

2.04

110

Hcnonb3oBanue
MPOTPECCUU IS PELLIECHUS
peanbHbIX 3a/1a4
MPUKJIAJHOTO XapakTepa

4.04

111

Konrponsnas padora Ne 7:

"ITocaenoBaTeILHOCTH U
nporpeccun"

4.04

112

HenpepriBHble GyHKIIUHT U
HUX CBOICTBa

9.04




Touka pa3psiBa.

113 | AcumnroTsl rpadukoB 9.04
GyHKIMA
CpoiicTBa i

114 BoficTBa ynicuit 11.04
HENPEPBIBHBIX HA OTPE3KE
Croit .

115 BoOiicTBa (PyHKUUI 11.04
HENPEPBIBHBIX HA OTPE3KE
M

116 €TOJ] UHTEPBAJIOB IS 16.04
pEILIEHNS] HEPABEHCTB
Merto epBaJIo

117 TOJl UHTEPBAJIOB JUIS 16.04
pEILIEHUS HEPABCHCTB
Merto epBajo

118 TOJI UHTEPBAJIOB JUIS 18.04
pEIlIEeHNs HEPABEHCTB
IIpuMeHeHne CBOWCTB

119 | HenpepbIBHBIX (PyHKITHI 18.04
JUISl pelIeHus 3aa4
IIpuMeHeHne CBOWCTB

120 | HempepbIBHBIX (QYHKIIMH 23.04
JUIsl pellIeHus 3a1a4
IT

121 €pBasi U BTOpas 23.04
POU3BOJIHBIE GYHKIINU
Onpenenenue,

122 | reoMeTpHYECKHIl CMBICIT 25.04
MIPOU3BOAHOMN
Onpenenenne, Gpu3nyecKui

123 npeneneHue, Gu3nyecku 25 04

CMBICJI HpOHSBO,I[HOﬁ




124

YpaBHEHHE KacaTeIbHOU K
rpaduky QpyHKUINN

30.04

125

YpaBHEHHE KacaTeIbHOM K
rpaduky QyHKIHH

30.04

126

IIpousBoaubie
AIIEMEHTApHBIX (PyHKIUN

2.05

127

[IpousBoaHbIE
ANIEMEHTAPHBIX PYHKITAN

2.05

128

IIpou3BoHas CyMMBI,
IPOM3BE/IEHUS, YACTHOIO U
KOMIIO3ULIUH (DyHKIHIT

7.05

129

IIpousBoHas CymMMBl,
NIPOM3BEICHUS, YACTHOTO U
KOMITO3UITUHU ()yHKITHHA

7.05

130

IIpousBogHas CymMMBl,
IIPOU3BENIEHNUS, YACTHOTO U
KOMITO3UIIUHU (PYHKIIHH

14.05

131

Konrpomnbnas padora Ne§:
"IIpon3BogHas"

14.05

132

[ToBTOpenue, 06001IEeHNE,
CHCTeMaTH3allys 3HAHUIA:
"VpaBHeHus"

16.05

133

[ToBTOpEeHME, 0000IIECHNE,
CHCTeMaTH3allys 3HAHUIA:
"OyHkuun"

16.05

134

Hrorosas KOHTPOJIbHas

21.05




paborta Ne 9

135

HToroBast KOHTpOIbHAS
pabora Ne 10

21.05

136

[ToBTOpEeHME, 0000IIECHNE,
cHUCTEMAaTH3alIis 3HAHUI

23.05

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10

11 KIJACC

Ne
n/
n

Tema ypoka

KoanyecTBO 4acoB

Bcero

KoHnTtpoibHbIe
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3y4eHust

DJIeKTPOHHBIE
undpoBbie
oOpa3oBaTejibHbIE

pecypcebl

IIpumeHeHue
MIPOU3BOJAHOM K
HCCIIEA0BAHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

IIpumenenne
MIPOU3BOJIHOM K
MCCIIeA0BaHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

IIpumeHeHne
MIPOU3BOJAHOM K
HCCIIeA0BaHUIO (DYHKITHI




Ha MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHne
MIPOU3BOJAHOM K
UCCJIEIOBAHUIO (PYHKIIUM
Ha MOHOTOHHOCTb 1
DKCTPEMYMBI

IIpumeHeHue
MIPOU3BOJIHOM K
MCCIIEA0BaHUIO (DYHKITHI
Ha MOHOTOHHOCTb 1
KCTPEMYMBI

IIpumeHeHne
IIPOU3BOJHOM K
HCCeA0BaHUIO (DYHKITHI
HA MOHOTOHHOCTb U
KCTPEMYMBI

Haxoxnenne
HauOOJIBIIEr0 U
HAaUMEHBIIET0 3HAYCHUS
HENpPephIBHON (QYHKIIUU
Ha OTpE3Ke

Haxoxnenue
HauOOJIBIIIErO U
HaMMEHBIIIEr0 3HAYECHUS
HENpPEePBIBHON (QYHKIIUU
Ha OTpe3Ke




Haxoxnenne
HauOOJIBIIIETO U
HAaMMEHBIIEr0 3HAYCHUS
HEeINPEePHIBHON (DYHKITUH
Ha OTpEe3Ke

10

Haxoxnenne
HauOOJIBIIEro U
HAaUMEHBIIET0o 3HAYECHUS
HEeMpepbIBHON (DYHKITUH
Ha OTpE3Ke

11

Haxoxnenue
HauOOJIBIIEr0 U
HaMMEHBIIEr0 3HAYECHUS
HENPEePBIBHON (QYHKIIUU
Ha OTpe3Ke

12

Haxoxnenue
HauOOJIBIIIErO U
HAaMMCHBIIIETO 3HAYCHUS
HETPEepbIBHON (PYHKLIUU
Ha OTpe3Ke

13

[Ipumenenue
MIPOU3BOJIHOM I
HaxXO0XJACHUS HAWITY4YLIEro
peLIEHHUS B IPUKIAJIHBIX
3aja4ax

14

IIpumenenue
MIPOU3BOJIHOM I




HaXO0XICHUA HaHquHIeFO
pemeHI/m B HpI/IKHaI[HBIX
3aJa4ax

15

IIpumeHeHne
MIPOU3BOJIHON I
ONpEeIETEHUS CKOPOCTH U
YCKOpEHHUS Ipolecca,
3ajaHHOTrO (popmyion
WM rpaduKoM

16

IIpumeHeHne
MPOU3BOJIHOM I
OIpEECIICHUSI CKOPOCTH H
YCKOpEHUs Ipouecca,
3aJJaHHOTO (PopMyJIO0if
WK TpapuKOM

17

Kommozwurus ¢hyHKimii

18

Kommo3utmus GpyHKIHiA

19

Komnozumus GpyHkimit

20

I'eomerpuueckue 0Opassl
YpaBHEHUHU Ha
KOOPAMHATHOU
IUIOCKOCTH

21

I'eomerpuueckue 0Opassl
YpaBHEHUH Ha
KOOPAMHATHOU
IUIOCKOCTH




22

Kontponbnas pabora:
"UccnenoBanue GyHKIHI
C TIOMOIIIbIO
MPOU3BOAHOMN"

23

[TepBooOpa3nas,
OCHOBHO€ CBOMCTBO
epBOOOPa3HBIX

24

[TepBooOpazubie
AIIEMEHTAPHBIX (PYHKIIHH.
[IpaBuna HaxOXAEHUS
epBOOOPa3HBIX

25

[TepBooOpazubie
AIIEMEHTAPHbBIX (PYHKIIMH.
[IpaBuna Hax0XAEHUS
epBOOOPa3HBIX

26

Wurerpai.
I'eomeTpuyeckuil CMbICIT
WHTErpajia

27

Brruucnenue
OIPEIEIIEHHOTO
WHTEerpasa mno ¢popmysie
Hgerorona-Jleiiounia

28

Brruucnenue
OIPEIEIIEHHOTO
WHTErpasa mno Gpopmysie
Herorona-Jleiiounia




29

IIpumeHeHne nHTErpana
IJI1 HAXOXIACHUA
IUIOIIAAEH IIITIOCKHUX

¢uryp

30

IIpumeHeHne nHTErpana
JUIA HaXOXKACHUA
00BbEMOB
TrEOMETPUYECKUX TET

31

IIpumeps! perieHun
TG depeHIHATBHBIX
ypaBHEHUH

32

IIpumepsl perieHun
TG depeHIMATBHBIX
ypaBHEHUH

33

Marematnueckoe
MOJICIIUPOBAHUE
peanbHBIX MPOIIECCOB C
MTOMOIIIBIO
nuddepeHIraTbHBIX
ypaBHEHUM

34

KonTponbHas pabota:
"IlepBoobpasnas u
uHrerpan”

35

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduxu




36

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

37

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduxu

38

Tpuronomerpuueckue
($yHKINH, UX CBOICTBA U
rpaduxu

39

Tpuronomerpuueckue
(byHKIMH, UX CBOICTBA U
rpaduKu

40

OT100p KOpHEit
TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUYECKON
OKPYXHOCTHU

41

OT160p KOpHEit
TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON
OKPYXHOCTHU

42

OT160p KOpHEN
TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN




OKPYKHOCTH

43

OT160p KOpHEit
TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON
OKPYXHOCTHU

44

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

45

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

46

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

48

KonrponbHas pabora:
"I'paduku
TPUTOHOMETPUUECKHUX
(bYyHKIUH.
Tpuronomerpuueckue
HepaBeHcTBA"

49

OCHOBHBIE METOEI
peIIeHuUs TOKa3aTEIbHBIX




HEpPABEHCTB

50

OCHOBHBIE METOIEI
peIIeHuUs TOKa3aTEIbHBIX
HEPABCHCTB

51

OCHOBHBIE METO/bI
pELIeHUs OKa3aTENbHbIX
HEPABEHCTB

52

OCHOBHBIE MCTOABI
peHICHUs MOKA3ATCIbHBIX
HCPAaBCHCTB

53

OCHOBHBIC METOJIBI
perieHus
norapugMUUecKux
HEPaBEHCTB

54

OCHOBHBIE METO/IbI
peLeHus
JorapupMHUECKUX
HEPABEHCTB

55

OCHOBHBIE METO/IbI
peLeHus
J0rapupMHUECKUX
HEPABEHCTB

56

OCHOBHBIE METO/bI
peLeHus
J0rapupMHUECKUX
HEPABEHCTB




57

OCHOBHbBIE METOIBI
pelIeHus
UPPAIUOHATEHBIX
HEPABCHCTB

58

OCHOBHbBIE METOIBI
pelIeHus
UPPAIUOHATBHBIX
HEPABCHCTB

59

OCHOBHbBIE METOIBI
pelIeHus
UPPAIUOHATIBLHBIX
HEPABCHCTB

60

OCHOBHbBIE METOIBI
pelIeHus
UPPAIUOHATEHBIX
HEPABCHCTB

61

['paduueckue meToapt
pereHus
MPpaLMOHATILHBIX
ypaBHEHUM

62

['paduaeckue meToapt
pereHus
UpPpaLMOHATILHBIX
ypaBHEHUH

63

['paduaeckue meToap!
pEIIeHUS TTOKa3aTeIbHBIX




YpaBHEHUH

64

['padmyeckue MeToabl
pelIeHUs TOKa3aTeJIbHbIX
HEPaBEHCTB

65

I'padmueckue MeToab!
peLeHus
JorapuPMHUECKUX
YpaBHEHUI

66

I'paduueckue MeTo bl
peneHus
J0rapuPMHUECKUX
HEPaBEHCTB

67

I'paduueckue MeTo bl
peleHus
JorapuPpMHUECKUX
HEPaBEHCTB

68

I'paduueckue MeTo b1
pelIeHHs oKa3aTeIbHbIX
U JTIorapu(HhMUIECKUX
YpaBHEHUI

69

I'paduueckue MeTo bl
pelIeHHs oKa3aTeIbHbIX
U JTorapu(HpMUIECKUX
YpaBHEHUI

70

['padmyeckue MeToabl
pelIeHUs TOKa3aTeJIbHbIX




1 JIOrapu(pMUUYECKUX
HEPABEHCTB

71

['padmyeckue MeToabl
pelIeHHs OKa3aTeIbHBIX
1 JIOrapu(pMUUYECKUX
HEPaBEHCTB

72

KonrpomnsHas padora:
"UppanmoHanbpHebIe,
MOKa3aTeNbHbIE U
jgorapudmuyueckue
HepaBeHCTBA"

73

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPUIECKAS
(dbopMmBI 3amrcu
KOMIUIEKCHOTO YHCIIa

74

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETpHUUECKas
(dhopMBI 3amHCcH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
OIepaluu C
KOMILJIEKCHBIMU YUCIIAMHU

76

Apudmernueckue
OIepaLnu C




KOMIIVIEKCHBIMHU YU CJIaMU

77

N300paxkeHue
KOMIIJICKCHBIX YHCCII Ha
KOOPJMHATHOU
IUIOCKOCTH

78

N300paxkeHue
KOMIIJICKCHBIX YHCCII Ha
KOOPJMHATHOU
IUIOCKOCTH

79

®opmyna Myaspa.
Kopnu n-oit crenenu us
KOMIIJIEKCHOT'O YHCia

80

®opmyna Myaspa.
Kopnu n-oii crenenu u3
KOMIIJIEKCHOT'O YnCia

81

[Ipumenenne
KOMIUIEKCHBIX YUCET JJIst
pelieHus GU3NIECKUX U
reOMETPUYECKUX 3a/1a4

82

KoHTtposnbHas padoTa:
"KommiiekcHbie uncia"

83

HarypanbHble U 1ieibie
yucIia

84

HarypanbHble u niensie
4yuCIIa

85

IIpuMeHeHne MpU3HAKOB




JACIINMMOCTHU LOECJIbIX YHUCCIT

86

[TpuMmeHeHne npU3HaAKOB
JEIUMOCTH LIETIBIX YUCEI

87

[TpumeHeHne mpU3HAKOB
JETUMOCTH LIETBIX YUCEeN:
HOJl u HOK

88

[IpumeHeHne npu3HaKoB
JETUMOCTH LIETBIX YHUCEeN:
HO/l u HOK

89

[IpumeHeHne npu3HaKoB
JETUMOCTH LIEJIBIX YHUCEN:
OCTaTKH 110 MOJYJTIO

90

IIpumeHeHne MpU3HAKOB
JEIMMOCTH LIEJIBIX YACENT:
OCTaTKH 110 MOJYJIO

91

IIpumeHeHne MpU3HAKOB
JIEIMMOCTH ICJIBIX YHCEIT:
anroput™ EBkimna nis
pelIeHus 3a/1a4 B LEJIbIX
YpcIax

92

KonTponbhas pabora:
"Teopus menbx yucen"

93

CucreMa 1 COBOKYITHOCTh
YPaBHEHUM.
PaBHOCHITBHBIE CHCTEMBI
U CUCTEMBI-CIIEICTBUS




94

CucremMa 1 COBOKYITHOCTb
YPaBHEHUM.
PaBHOCUIIBHBIE CUCTEMBI
U CUCTEMBbI-CIIE/ICTBUS

95

OCHOBHBIE METO/IbI
pelieHust CUCTEM U
COBOKYIHOCTEHN
paMOHAIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/IBI
pEelleHus: CUCTEM U
COBOKYIHOCTEH
UpPpAMOHATIBHBIX
ypaBHEHUU

97

OcHOBHBIE METO/IBI
pEILIEHUs CUCTEM U
COBOKYIHOCTEH
II0Ka3aTeNbHbIX
YpaBHEHUU

98

OCHOBHBIE METO/IbI
pELIeHUs] CUCTEM U
COBOKYITHOCTEH
IIOKa3aTCJIbHBIX
YpaBHEHUI

99

OCHOBHBIE METO/IbI
pELIEHUs] CUCTEM U
COBOKYIHOCTEH




JOTapuPMHUECKUX
YpaBHEHUU

100

OCHOBHBIE METO/IbI
pEIICHUS] CUCTEM U
COBOKYITHOCTEH
JorapuMUIECKUX
ypaBHEHUH

101

IIpumMeHeHue cucreM Kk
PELICHUIO
MaTE€MaTHYECKUX 3a/1a4 U
3a/1a4 U3 pa3IndHbIX
obyacTeil HAyKu 1
peabHOM KU3HH,
MHTEpIpETALNS
MOJIYYEHHBIX PE3YJIbTATOB

102

[IpumeneHue cucrem Kk
PELIECHUIO
MaTEMaTHYECKUX 3a1a4d U
3aZlaq U3 Pa3IMIHbIX
oOnacTeil HayKu U
peanbHOU KU3HU,
HHTEpIpETALNs
MOJIYYCHHBIX PE3YJIbTAaTOB

103

IIpuMeHeHne HEpaBEHCTB
K PELICHUIO
MaTE€MaTHYECKUX 3a/1a49 U
3a]a4 U3 pa3Iu4HbIX




oOnacTeil HayKu U
peanbHOU KU3HU,
MHTEPIpPETALNS
MOJIyYEHHBIX PE3YJIbTATOB

104

KonTponbhas pabora:
"Cucremsl
paLMOHATIBHBIX,
UppalOHAIBHBIX
IIOKa3aTeIbHbIX U
JorapupMHUECKUX
ypaBHEHHI"

105

PanmonansHabie
YpaBHEHHUS C
napameTpamu

106

PammmonanrsHbie
HEpaBEHCTBA C
napameTpamMu

107

PaumonanbHble CUCTEMBI
C IapaMeTpamu

108

NppaunoHanbHbie
YpaBHEHUSI, HEPABEHCTBA
C mapameTpamu

109

WNppaunoHanbHbie
CHUCTEMBI C MapaMeTpaMu

110

Iloka3aTenbHble
YpaBHEHUs1, HEPAaBEHCTBA




C mapameTpaMu

111

IToxazaTenbHbIE CUCTEMBI
C mapaMeTpaMu

112

Jlorapudmuueckue
ypaBHEHHUS, HEPABEHCTBA
C rmapaMmeTpaMu

113

Jlorapudpmuueckue
CHCTEMBI C TTapaMeTpaMu

114

Tpuronomerpuueckue
YPaBHEHHS C
napaMeTrpamu

115

Tpuronomerpuueckue
HEPABECHCTBA C
napaMeTpamMmu

116

Tpuronomerpuueckue
CHUCTEMBI C TapaMeTpaMu

117

ITocTtpoenue u
UCCJIEI0BAHKE
MaTeMaTUYeCKUX
MOJIEIEN PEATbHBIX
CUTYalMi C TOMOILBIO
ypaBHEHUH C
napameTpamu

118

[Toctpoenue u
UCCIIEIOBaHUE
MaTeMaTHYECKUX




MOJIEJIEN PEaTbHbBIX
CUTYalMi C TOMOIIBIO
CHUCTEM YpaBHEHHH C
napameTpamu

119

[Toctpoenue u
UCCIIEIOBaHUE
MaTeMaTHYECKUX
MojieJiell peanbHbIX
CUTYallUi C TOMOIIBIO
CHUCTEM ypaBHEHUH C
napameTpamu

120

KonTponbhas pabora:
"3agauu ¢ nmapameTpamu"

121

[ToBTOpEHME,
o0o01Ienue,
cucTeMaTH3allus 3HaHuil:
"VpaBueHnus"

122

[ToBTOpEHME,
o0o01Ienne,
cUcTeMaTH3allus 3HaHUil:
"VpaBuenus"

123

IToBTOpEHME,
o0o01Ienue,
CHUCTEeMaTH3allMs 3HAHU:
"VpaBHenus. CuCTEMBbI
ypaBHEHHH"




124

[ToBTOpEHME,
o0oO1Ienue,
CHUCTEMAaTHU3aLs 3HAHUH:
"HepaBenctna"

125

[ToBTOpEHME,
o0oO1Ienue,
CHUCTEMAaTHU3aLs 3HAHUH:
"HepaBenctna"

126

[ToBTOpEHME,
o0o01Ienue,
CHUCTEMAaTH3aLs 3HAHUH:
"HepaBenctna"

127

[ToBTOpEHME,
o0o01Ienue,
CHUCTEMAaTHU3aLs 3HAHUH:
"IIpousBoaHas u €&
npuMeHeHue"

128

[ToBTOpEHME,
o0o01Ienne,
CHCTEMAaTH3aLMs 3HAHHUH:
"IIpousBoHas u €&
npuMeHeHue"

129

[ToBTOpEHME,
0000111eHME,
cucTeMaTH3alys 3HaHHUM:
"IIponsBoaHas u eé
npuMeHeHue"




130

[ToBTOpEHME,
o0oO1Ienue,

CHUCTEMAaTHU3aLs 3HAHUH:

"UnTerpain u ero
npuMeHeHue"

131

[ToBTOpEHME,
o0o01Ienue,

CHUCTCMaTHU3al s 3HAHH:

"®yHkuun"

132

[ToBTOpEHME,
o0o01Ienne,

CHUCTCMaTHU3al s 3HAHUI:

"®dyukuun"

133

[ToBTOpEHME,
o0o01Ienue,

CHUCTCMAaTHU3al s 3HAHHI:

"OyHkuun"

134

Ntorosas KOHTpoOJIbHAS
pabora

135

NrtoroBas KOHTpOJIbHAS
pabota

136

IToBTOpEHME,
0000111eHNE,
cucTeMaTH3aIus 3HaHui

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET



