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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblll Kypc «Alnredpa U Hayajga MaTEeMaTHYECKOTO aHAIM3a»
SBJISICTCS] OJTHUM M3 HauOoJiee 3HAYMMBIX B IPOTPaMMeE CPETHETO OOIIEero
oOpa3oBaHMs, IIOCKOJIbKY, C OJHOW CTOpPOHBI, OH OOecIeYnuBacT
WHCTPYMEHTAJIbHYIO 0a3y IS W3Y4YeHHS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C JAPYrod CTOPOHBI, (HOPMHUPYET JOTHYECKOE U aOCTPAKTHOE
MBIIIJIEHUE OOYYalOlIMXCsS Ha YPOBHE, HEOOXOAMMOM JMJII OCBOCHHS
nHpopMaTHKU, OOIIECTBO3HAHUS, WCTOPHH, CIOBECHOCTH U JIPYTUX
muciuIuinH. B pamkax  gaHHOTO y4eOHOro Kypca OOydJaromiuecs
OBJIAJICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpas
(dbopMyIUpyeT CBOM JOCTUKEHUSI B MaTeMaTuieckon opme.

VY4eOHblli Kypc anreOpbl M Hayal MaTeMaTHYeCKOro aHaju3a
3aKJIa/bIBA€T OCHOBY JUIsl YCIICIITHOTO OBJIAJICHUS 3aKOHAMHU (U3HKH,
XUMUHM, OWONOTUU, TIOHMMAaHWS OCHOBHBIX TEHIICHIIMA Pa3BUTHS
SKOHOMHUKH U OOIIECTBEHHOM >KWU3HH, IMO3BOJSIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IUMPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO
WCIIOJIB30BATh WX MJIs JajdbHEHIero oOpa3oBaHWsl M B TOBCETHEBHOMN
XKU3HU. B TO ke Bpems oBianeHne aOCTPAKTHBIMU U JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMU aJreOpbl W MaTEeMaTU4YeCKOro aHaju3a
pa3BMBaeT yMEHHWE HAXOAUTh  3aKOHOMEPHOCTH, OOOCHOBBIBATH
UCTUHHOCTh, JOKAa3bIBaTh YTBEPXKIACHUS C TOMOIIBI0 HWHAYKIHH U
paccykIaTh IEAyKTUBHO, UCIIOJIB30BaTh 000OIICHNE M KOHKPETHU3AIIHIO,
a0bCTparupoBaHre M aHaJIOTHI0, GOPMHUPYET KPEATUBHOE M KPUTHUUIECCKOE
MBIILICHHUE.

B xome wusyueHuss yueOHOro Kypca «Ainrebpa W Hadana
MaTEeMaTUYeCKOT0 aHAIN3a» OOYYaronIuecss TIOIy4YaloT HOBBIM OIIBIT
pelieHusT  TPUKIAJAHBIX  3a]ad, CaMOCTOSATEIHLHOTO  IMOCTPOCHUS
MaTEMaTUYECKUX MOJIEJIEll  peajbHBIX CHUTYyallMil, HWHTEepPHpeTalUU
NOJIyYEHHBIX PEIICHUN, 3HAKOMSTCS C NpPUMEPAMH MaTEeMaTHYECKUX
3aKOHOMEpPHOCTE B MPHUPOJE, HAyKe U MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEeMaTUYECKIUMH OTKPBITUSMHU U UX aBTOPaMHU.

VY4eOuplii Kypc o0O0JagaeT 3HAYUTEIBHBIM  BOCIUTATEIHHBIM
NOTEHIIMAJIOM, KOTOPBIM peaiu3yercs Kak uepe3 ydeOHbI marepual,
CHOCOOCTBYIOUMH (POPMUPOBAHUIO HAYYHOTO MHMPOBO33PEHHUS, TaK H
yepes cnenuduky y4eOHOM NeATeIbHOCTH, Tpelyromen
MPOJIOJDKATEIFHON  KOHIICHTPAIIMM BHUMAHHUSA, CaMOCTOSTEIILHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3 MOJYYEHHBIN pe3ybTarT.



B  ocnmoBe wmeroauku ~ oOyueHuss anrebpe W Havajgam
MaTEMaTHYECKOT0 aHAJIN3a JICKUT ACITeIbHOCTHBIN NMPUHIUN 00YUYESHHUS.

B  crpyktype ydebHOro Kypca «Anrebpa u  Hadaia
MaTEeMaTHYECKOTO aHajn3a» BBIJCIEHBI CIEAYIOINE COIAEPIKATEIBHO-
MeToanYeckue TuHuM: «Yucna u BerYucieHus», « DyHKIUA U rpapukmy,
«YpaBHEeHUS U HepaBeHCTBa», «Hauama MareMaTH4YecKOro aHaau3ay,
«MHOXecTBa U JIOTUKa». Bce OCHOBHBIE COJIEPKATEIbHO-METOANYECKHE
JVHUHA W3Y4alOTCs Ha TMPOTHKEHUM ABYX JIeT OOydYeHHS Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUs, €CTECTBEHHO MAOIOIHSASA JIPYr Apyra u
MOCTENIEHHO HAachIIIasiCh HOBBIMU TE€MaMU M paszjaenamu. JlaHHBIHI
y4eOHBIN KypC SIBJISETCSI HHTETPATUBHBIM, IIOCKOJIBKY O0OBEANHAET B ce0e
COJIEp’)KaHUE HECKOJBKMX MaTeMaTHYeCKUX IUCIUIUIMH, TaKUX Kak
anrebpa, TPUTOHOMETPHS, MaTEMaTHICCKUI aHaIN3, TEOPHUSI MHOXKECTB,
MaTeMaThueckas Jioruka u npyrue. [lo mepe Toro kak oOydarommecs
OBJIaJIeBAIOT BCE OoJiee IMPOKUM MATEeMAaTUYECKUM ammapaTtoM, y HUX
MOCNEA0BATEIBHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTEeMaTHYECKYyI0 MOJENb PEaTbHON CHUTyallid, NPUMEHATH 3HAHUS,
MONydYeHHbIE TIPU  HM3y4YeHWH Y4YeOHOTO Kypca, I pelICHHS
CaMOCTOSITENTHO CHOPMYITUPOBAHHON MaTeMaTHUYECKOH 3a7aduu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOMYEeCKass JUHUS «Uucia W BBIYMCICHUS
3aBepiiaeT (OPMUPOBAHWE HABBHIKOB HCIIOJIb30BAaHUS JICHCTBUTEIHHBIX
qucea, KOTopoe OBLI0O HayaTO Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanms. Ha ypoBHe cpemHero o6Omero oOpaszoBaHus 0co0oe
BHUMaHuE yJneisieTcss (OPMUPOBAHMIO HABBIKOB  PallMOHAJIBHBIX
BBIUMCJICHUN, BKIIOYAIOMINX B ce0s MCIOJIB30BAaHUE PA3IUYHBIX (HOpM
3allCH YHUCIIa, YMEHUE JeNaTh MPUKUIKY, BHITIOIHITH MPHUOIMKEHHBIC
BBIUMCJICHUS, OLCHUBaTh  YWCJOBBIE  BBIpAXEHHs, padboTaTh C
MaTEeMaTHYEeCKUMHU KOHCTaHTaMHU. 3HAKOMbIE OOYyYaroIIUMCS MHOXECTBA
HATYpaJbHBIX, IENbIX, pAIMOHATBHBIX W JIEHCTBUTEIBHBIX YHCEI
JOTIOJTHSAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B Kakaom u3 3THUX
MHOKECTB pacCMaTPHUBAIOTCS CBOWCTBEHHBIE My criennprueckre 3a1auu
U OIepalyu: JeJICHNEe Halleslo, ONepUPOBaHNE OCTaTKaMU Ha MHOKECTBE
LEJNbIX YHUCeNl, 0COObIE CBOWCTBA PALMOHANBHBIX W HUpPPaIMOHATBHBIX
qrcen, apu]MeTHdecKue Omeparuu, a TaKKe H3BJICUCHUE KOPHS
HaTYpaJIbHOM CTENEHUW Ha MHOXKECTBE KOMIUICKCHBIX uucen. brmaromaps
MOCTICIOBATEIbHOMY ~pACIIMPEHUIO0 Kpyra HCIOIb3yeMbIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSIMM HMX TPUMEHEHHUS JJs peUIeHHs



pa3IMyYHBIX 33724 POPMUPYETCS NPEACTABICHUE O €IMHCTBE MAaTEMATHUKU
KAaK HayKd U €€ poJIh B IIOCTPOECHUU MOJEIIEH PEAIbHOIO0 MHpPA, IIMPOKO
UCTIOJIB3YOTCS 0000LIEHNE U KOHKPETU3ALIUSL.

JInnus «YpaBHEHUS U HEPABEHCTBA» PEAIU3YETCs HA NMPOTSHKCHHUM
BCcero oOydeHHs Ha YPOBHE CPETHETO 00Iero 0opa3oBaHus, MOCKOJIBKY B
KaKJIOM paznene [Iporpammel IIPELYCMOTPEHO penieHue
COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOyuaromiyecs OBJaJI€BaIOT
pa3IMYHBIMM METOAAMHU PELICHUS PAlUOHAIBHBIX, WPPALMOHAIBHBIX,
[IOKA3aTEJIbHBIX, JIOTAPUPMUUYECKUX U TPUTOHOMETPUUECKUX YpaBHEHU,
HEpPaBEHCTB M CHCTEM, a TaKXKe€ 3aJad, COJEpXkalMX IapaMeTpBbl.
[lomyyeHHplE yYMEHHSI IIMPOKO HCIOJB3YIOTCS MpPU HCCIEAOBAHUHU
(GYHKIMI C TOMOILBIO POU3BOAHOM, IPU PEIICHUU IPUKIIAHBIX 3a]a4 U
3a]1a4 Ha HaXO0X/I€HWE HauOOJIbIINX U HAUMEHbIINX 3HAYEHUN (QyHKIUU.
JlaHHast coeprKaTesibHas JIMHUS BKJIKOYAET B ce0s Takke (popMUpOBaHUE
YMEHHI  BBINOJHATH pacuérel 1o  (GopMynaMm, mpeoOpa3oBaHUs
pPalMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN,
a TaK)K€ BBIPAXCHMM, COIEp)KalIUX CTENEeHHW U Jiorapudmel. brarogaps
M3YYEHHIO anreOpanyeckoro Marepuanga MpPOUCXOAMUT JalIbHEHIIee
pa3BUTHE AITOPUTMHUUYECKOTO U AOCTPAKTHOTO MBILUIEHHS 00y4aroIuXcs,
bopMUpYIOTCS  HaBBIKM  JIEAYKTHBHBIX PAcCyXACHUH, paboThl ¢
CUMBOJIbHBIMH  (opMaMu, TPEACTaBICHHUS  3aKOHOMEpPHOCTEH U
3aBHCHMOCTENl B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. AnreOpa mpearact
3¢(QeKTUBHBIE  MHCTPYMEHTHl  JJIs  PELIEHUS  IPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX  3aJa4, HalJHO  JEMOHCTPUPYET  CBOM
BO3MOYKHOCTH KakK I3bIKa HAyKH.

ConepxarenpHo-MeTOoMYeCKass JIMHUSA «DyHKIUU U TpaQuKu»
TECHO MEPEIIETAETCs C APYTUMHU JUHUSIMHU Y4eOHOTO Kypca, IOCKOJIbKY B
KaKOM-TO CMBICJIE 3aJaET NOCJIENOBATENBHOCTh M3YYEHUs MAaTepHualia.
W3ydyeHne  CTENEHHOM,  MOKAa3aTelNbHOM,  JIOTapU(PMHUUECKOH |
TPUTOHOMETPUUYECKUX  (QYHKIUH, HMX  CBOHUCTB M  rpaduKOB,
UCNOJb30BaHUE (YHKUIMH Ui pelIeHus 3aJad U3 JpPYruxX Yy4eOHbIX
IPEIMETOB U PEalbHOM JKM3HU TECHO CBS3aHO KAK C MaT€MaTH4YECKHM
AQHaJIU30M, TaK M C DPEIICHWEM YpPaBHEHHWHW W HepaBeHCTB. lIpu stom
0osblIOe BHUMAaHHUE yJenserca (HOPMHPOBAHUIO YMEHHUS BBIpaXarTb
dopMyslaMHd  3aBUCHMOCTH ~ MEXJAY  pa3JIM4YHbBIMU  BEJIMYMHAMH,
UCCIIEZIOBATh TOJYYEHHbIE (YHKIMM, CTPOUTh MX rpaduku. Marepuain
ITOM COJEpKATEIILHON JINHUM HALEJIICH HA Pa3BUTHE YMEHMI U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXXATh  3aBHCUMOCTH  MEXJIYy BEJIWMYMHAMU B



paznuyHOi (opMe: aHATUTUYECKOH, rpadudeckod u ciaoBecHo. Ero
M3Y4YEHUE CIOCOOCTBYET pa3BUTHUIO aJTOPUTMHUYECKOTO MHBIIIICHUS,
CIOCOOHOCTH K OOOOIIEHHIO W KOHKPETH3allMW, HCIOIb30BAHUIO
AHAJIOTHH.

ConepxarenpHas auHus «Havama MaremMaTHYecKOro aHav3a
MO3BOJISIET CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTUYECKHX, TaK H
MPUKIAAHBIX 3374, JOCTYMHBIX OOydYaloIMMCS, TaK KaKk y HHX
MOSIBJISIETCS. BO3MOXXHOCTb CTPOUTH TpaduKu CIOXKHBIX  (DYHKIIHHA,
ONpenensaTh MX HauOOJIbIIME W HAUMEHbIIWE 3HAYEHUs, BBIYUCISATH
mwiomaan ¢Guryp u oOBEMBI Tel, HAXOAUTh CKOPOCTH U YCKOPEHUS
nponieccoB. JlaHHas coaep)kaTenbHasi JMHUA ~OTKPHIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHMSI MaTEMaTHYECKUX MOJeNed  peallbHbIX
CUTYaIIMH, MO3BOJISIET HAXOAUTh HaWIy4lllee pelleHNuEe B MPUKIAIHBIX, B
TOM YHCIE COIMAIbHO-ODKOHOMHYECKUX, 3a/Jadyax. 3HAKOMCTBO C
OCHOBaMH  MaT€MaTUYECKOTO  aHajih3a CIOCOOCTBYET  Pa3BUTHUIO
a0CTpakTHOTO, (POPMATHLHO-IOTHYECKOTO ¥ KPEATUBHOTO MBIIUICHHUS,
(GOopMHpPOBaHMIO  YMEHHMI  pacrno3HaBaThb  MPOSBICHUS  3aKOHOB
MaTeMaTUKU B HayKe, TEXHHKE U UcKyccTBe. OOydaromuecs: y3HAIT O
BBIIAIOIINXCS PE3yJIbTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKH
KaK HayKd, 1 00 UX aBTOpax.

ConepxarenbHO-MeToANYEeCKass JuHUA «MHOXecTBa M JIOTHUKa»
BKJIIOYaeT B ceOsl HAJIEMEHThl TEOPUU MHOXKECTB U MaTeMaTH4eCKOM
noruku. TeopeTuKo-MHOKECTBEHHbIE MTPEACTABICHUS TPOHU3BIBAIOT BEChH
KypC IIKOJIBbHOW MAaTEMAaTHKU W MPEJJIararoT HauOoJiee YHUBEPCAIbHBIN
SI3BIK, 0OBEIMHSAIONINI BCE PA3/eiIbl MATEMATHKHU U €€ MPUIIOKEHUN, OHU
CBA3BIBAIOT Pa3HbIe MAaTEeMaTUUYECKUE TUCUUIUIMHBI U UX MPUIOKEHUS B
eauHoe 1enoe. [loaToMy BakHO AaTh BO3MOXHOCTh OOYy4YarOIIEMYCS
MMOHUMATh T€OPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTUKH
¥ HUCTOJB30BaTh €r0 JUIsl BBIPAKCHHUS CBOWX MBICIEH. J[pyruM Ba)KHBIM
NPU3HAKOM MaTeMaTUKU KaK HayKu CIeAyeT MPU3HATh CBOMCTBEHHYIO €if
CTpPOroCTb OOOCHOBAaHM U CJIEJIOBAHHME OIpPEACNEHHBIM MPaBUIIAM
OCTPOEHUS JIOKa3aTebCTB. 3HAKOMCTBO C AJIeMEHTaMu
MaTeMaTUYeCKOW JIOTMKHA  CIHOCOOCTBYET  Pa3BUTHIO  JIOTHYECKOTO
MBIIUICHUS 00YYaIOIIUXCs, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKICHUS Ha
OCHOBE JIOTMYECKUX TMpaBujl, (HOPMUPYET HABBIKKU KPUTHUYECKOTO
MBIIILJICHUSI.

B yueOHOM Kypce «Anrebpa U Hadajla MaTEMaTUYECKOIO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MATE€MAaTUYECKOTO MOJIETUPOBAHUS, KOTOPbHIC



NpU3BaHbl  CIIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB IMOCTPOCHHUS
MOJENEN PEATbHbIX CUTyalui, UCCIIEIOBAHUSA 3TUX MOJEIIEH C TIOMOIIBIO
anmapara aireOpbl M MaTeMaTU4YeCKOro aHajiu3a, WHTEePHpeTaluu
MOJIyYeHHBIX PE3YJIbTaTOB. Takue 3aJaHusl BIUIETEHbl B KaXIbId U3
pa3zesioB MpOrpaMMbl, MOCKOJbKY BECh MaTepuaia y4eOHOro Kypca
HIMPOKO KCIIOJIB3YETCS TSl pelIeHUs MPUKIAIHBIX 3aaa4. [Ipu pemeHuu
peaibHbIX ~ NPAaKTHUECKUX  3a7ady  oOydyaromipecs  pa3BHBAIOT
HaA0JII01aTEeNIbHOCTD, yMEHUe HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBartbCs, UCIIOJIb30BaTh aHAJIOTHIO, 000011aTh u
KOHKpPETH3UpOoBaTh mpobiiemy. [lestensHOCTh 1O  (OPMUPOBAHHUIO
HABBIKOB pEILIEHUS MPUKIAJHBIX 3a/ad OpraHu3yeTcs B IIpolecce
U3y4eHUsI BCeX TeM YyuyeOHOro Kypca «Ainredpa u  Hayana
MaTEMaTUYECKOTO aHATN3ay.

Ha  wu3yuenme yueOHOro Kypca «Anrebpa u  Hayana
MaTeMaTU4YeCKOro aHanu3a» oTBoauTtcs 272 uvaca: B 10 xmacce — 136
yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa v BIYMCICHUSA

Paunonanpupie umucina. OOBIKHOBEHHBIE M JECATUYHBIE Jpo0w,
NPOLIEHTHI, OeCKOHEUHbIe nepuoanyeckue apodu. [lpumenenue npodeit u
IIPOLIEHTOB I PELICHMs NMPUKIAIHBIX 3a7a4 U3 Pa3jIW4yHbIX OTpaciieu
3HAHUU U PEAIbHOM KU3HMU.

JlelicTBUTENBHBIE YKCIIA. PallnoHanbHbIE M HpPAlMOHATIBHBIE YUCIIA.
Apudmernueckre ornepauuud ¢ ACHCTBUTEIBHBIMH 4HCIaMUA. Moayib
JIEHCTBUTENHHOTO YKcia U ero cBoiicta. [IpubnmxEHHbIE BHIYUCICHMUS,
IpaBuiia OKPYIJIEHUs, IPUKUIKA U OLIEHKA pe3yJbTaTa BEIYACICHUMN.

Crenensb ¢ nensiM nokasareneM. bunom Herotona. Mcnonb3zoBanue
noaxonsied ¢GopMmbl 3amucHu JAEHCTBUTEIBHBIX YMCEN JJIS PEIICHUS
MPAKTUYECKUX 33/1a4 U MPEJICTABICHUS JaHHBIX.

ApubmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOICTBA.

CreneHb ¢ pallMOHAJIBHBIM MOKA3aTeIEM U €€ CBOMCTBA, CTEIEHb C
NEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudpm uwmcma. CpoiictBa Jorapudma. JlecsTuuHbie U
HaTypaJbHbIE JIOTaPU(PMBL

CHuHyC, KOCHHYC, TAaHIE€HC, KOTAaHT€HC YMCIIOBOI'O apryMeHTa.
ApKCHHYC, apKKOCUHYC U ApKTAaHI'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUA U HEPABEHCTBA

ToxnecTBa HW  TOXACCTBEHHBbIC IpeoOpa3oBaHuUs. Y paBHEHHE,
KOpEHb ypaBHEHUsA. PaBHOCHIIbHBIE YPaBHEHUS U yPaBHEHUSA-CIECIACTBHUSL.
HepaBeHncTBo, perieHue HepaBeHCTBa.

OcCHOBHbIE METOJBI PEHICHHUA LEIBbIX H JAPOOHO-palMOHATIBHBIX
YPAaBHEHU W HEPABEHCTB. MHOrowieHsl OT OJHOM NEPEMEHHOM.
JleneHue MHOrOYJ€HAa Ha MHOTOWIEH € OCTaTkoM. Teopema besy.
MHuorousens! ¢ neasiMu kodppunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YHCIOBBIX BBIPAKEHU, COJAEPKAIIMX CTEIICHU U
KOPHHU.

WNppaunonaneubie  ypaBHEHUs. (OCHOBHBIE METOJABI  PELICHUS
UPpaLMOHATIBHBIX YPABHEHUH.

[loka3atenbHble  ypaBHEHHs. (OCHOBHBIE  METOABl  PEILICHHUS
ITIOKA3aTEIbHBIX YPABHEHUN.

[IpeoOpazoBaHue BbIpaXXEHU, COAEpKAITUX JTOTapU(MBbI.



Jlorapupmuueckue ypaBHeHUs. (OCHOBHBIE METOABl PEIICHUS
norapuMUIECKUX ypaBHEHUH.

OcHoBHBIE TpuUroHOMeTpuyeckue ¢opmynbl. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIpaXKEHUN. PelleHne TpUrOHOMETPUYECKUX

YPaBHEHUM.
Pemienne cucremM JMHEHHBIX YypaBHEHHMW. Marpuua CHCTEMBI
JUHENHBIX  ypaBHeHM.  Omnpenenutens  MaTpuupl  2X2,  €ro

FEOMETPUYECKUI CMBICII W CBOMCTBA, BBIUYMCICHHE €ro 3HAYEHUS,
OPUMEHEHUE ONPEACIUTENS JUIA PEUICHUS CUCTEMbl JIMHEWMHBIX
ypaBHeHUH. PelieHne mnpuKIagHbIX 334ad C I[OMOIIBID CHCTEMBI
JVMHEWHBIX ypaBHeHMU. lccnenoBaHue IIOCTPOEHHOM MOAEIH C
MIOMOIIBIO MATPHUIL U ONPEAETUTENEH.

[TocTpoeHne MareMaTUYECKUX MOJEIEN pEalbHOM CUTyallud C
IIOMOIIBI0 YPAaBHEHUW MW HEPABEHCTB. [IpumeHeHnWe ypaBHEHUU WU
HEPaBEHCTB K PEIICHUI0 MAaTEMATHUYECKHUX 33Ja4 U 3a7a4 U3 Pa3IudHbIX
o0nacTell HayKH U peaibHOM JKU3HU.

DyHKUUM U Tpaduku

OyHKMsA, cnocoObl 3ananus GyHKIUU. B3auMHO oOpaTHBIC
¢byukiuu. Kommnosurust ¢yukiui. ['paduk dyHKIMU. DaeMeHTapHbIC
npeobpazoBanus rpaukoB QyHKIUH.

OObnacTh ompeneneHUs U MHOXKECTBO 3HaueHuM ¢yHkiuu. Hymnu
¢byukiuu.  [IpoMexyTku 3HAKOMOCTOSTHCTBA. YETHBIE M HEUYETHBIE
¢bynkuun. Ilepuonnueckue @yHkuu. I[IpoMexyTku MOHOTOHHOCTH
byakun. MakcumymMbl U MUHUMYMbl  ¢QyHkiuu. HawuGonbinee wu
HauMEHbIIIee 3HaYCHUs (PYHKIIMH Ha TPOMEKYTKE.

Jlunelinas, KBajgpaTU4yHas MW  JPOOHO-TUHEWHAs  (PYHKIIMH.
DneMeHTapHOe UCCIIEA0BAHUE U MOCTPOCHHE UX TPa(QUKOB.

Crenennast (GyHKIUS C HATypaJbHBIM M LEJNbIM MOKa3zarenem. Eé
cBoiictBa u rTpaduk. CBoicTBa M TpaduK KOPHA N-OM CTEMEHU Kak
(GbyHKIMM 00paTHOM CTENEHU C HATYpaJIbHBIM [MOKA3aTEIIEM.

[lokazatenbHass u Jorapudmuueckas (yHKIMH, UX CBOHCTBA H
rpaduku. Mcnonb3oBanue rpaduxoB GyHKIUN ISl peLISHUs] ypaBHEHUIA.

Tpuronomerpruyeckas OKPYXHOCTb, OIpEeaEICHUE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMeHTa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B pPEAIbHBIX MpoLeccax W
aBieHusX. ['paduku peanbHbIX 3aBUCUMOCTEH.

Hayana MaTeMaTH4eCKOro aHajamu3a



[TocimenoBaTeIbHOCTH, CIOCOOBI 3aJaHUS I[OCJIEA0BATEILHOCTE.
Meron mareMarudyeckod HWHIAYKIMH. MOHOTOHHBIE M OTIPaHUYECHHBIC
NOCJEeN0BATENbHOCTH. MCcTOpUsS  BO3HMKHOBEHUS MaTEMATHYECKOIO
aHaJIM3a KaKk aHaJIu3a OECKOHEUYHO MaJlbIX.

Apudmernueckass U TeoMETpUUEcKas Nporpeccuu. beckoHeuHO
yObIBaromasi reomeTpuueckas —mporpeccus. CymMa  OECKOHEYHO
yObIBaro1ei reOMETPUYECKON IIPOIPECCUH. JInHelinbIi 51
AKCIOHEHUMANBbHBIA pocT. Hucmo e. Popmysia CIOKHBIX MPOLEHTOB.
Hcnonp3oBaHne  mporpeccuu Ui PEHIEHUS  pEealbHBIX  3aaad
IIPUKJIATHOTO XapakTepa.

HenpepeiBHble (¢GyHKIMM W HX CBOMcTBAa. ToOYku pasphiBa.
AcumnroTsl rpadukoB ¢pyHkiumii. CBOHCTBa (PYHKIMN HENPEPHIBHBIX Ha
oTpe3ke. MeTon MHTEPBAJIOB JIsl pELICHUs HepaBeHCTB. [IpuMeHeHue
CBOMCTB HENMPEPbIBHBIX (DYHKIMH AJI pEIICHUS 3a/a4.

[lepass u BrTopas mnpousBoaHble (yHkuuu. Omnpenenexue,
reOMETPUYECKUNA U (PU3UYECKUIl CMBICT TPOU3BOJHOW. YpaBHEHHE
KacaTeabHOM K rpaduky GyHKIUH.

[IpousBoanbie 3nemMeHTapHbIX (yHKIUNA. [Ipou3BoaHAsE CyMMBI,
MPOU3BEJICHUS, YACTHOT'O U KOMITO3UIIMK (PYHKIUH.

MHoKecTBa U JIOTHKA

MHOKeCTBO, oOmnepaluu HaJ MHOXECTBAMU M HMX CBOMCTBA.
Juarpammel Diiniepa—Benna. [IpuMeHeHre TEOPETUKO-MHOXECTBEHHOTO
arrapara i OIMCAaHUs PEaJbHbIX MTPOLECCOB U SBJIEHUN, IPU PELIEHUN
3a]1a4 U3 JIPYruX yueOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOrO0 OOBEKTa,
CJIEACTBUE, JOKA3aTENBCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUA

Harypanbubie u nienbie yucna. [IpumMeHeHne npu3HaKoB IETUMOCTH
IEJbIX YuceN, Haubonbpimii obmmit nenutend (ganee — HOJ) u
HauMeHbIlee obmiee kpatHoe (manee — HOK), ocTaTkoB mo MoOJyIio,
anroputma EBkinia s peleHus 3a/1ay B UEbIX YUCIax.

Kommnekcuble uucna. AunreOpanyeckass U TPUTOHOMETpUYECKAS
(GbopMBI 3alMCU KOMIUIEKCHOTO 4Hcia. ApuMeTHYecKue Oomepanuu ¢
KOMIUIEKCHBIMU ~unciaMu. M300pakeHue KOMIUICKCHBIX 4YHCET Ha
KoopauHaTHOM miockocth. @opmyna Myaspa. KopHu n-oil creneHu u3



KOMILUIEKCHOIO 4Kciia. [I[puMeHeHrne KOMIUIEKCHBIX YMCeN JUIsl PELICHUS
(bu3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUA U HEPABEHCTBA

CucteMma W COBOKYNHOCTh  yYpPaBHEHMI W HEPABEHCTB.
PaBHOCHIIBHBIE CHCTEMBI W CUCTEMBI-CIEACTBUSA. PaBHOCHIIBHBIE
HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUYECKUX YPABHEHUH C TMOMOLIBIO
TPUTOHOMETPUYECKOM OKPYKHOCTH. PelleHne TpUroHOMETPUYECKUX
HEPABEHCTB.

OcCHOBHbBIE METOJIbI PEIICHUS MOKA3aTEeNbHBIX U JOrapuMUIecKux
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUSI NPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOIBI  PEHIEHUS CHCTEM W  COBOKYIHOCTEU
palMOHANIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTebHBIX U JOTapupMUUYECKUX
YPaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApaMETPaMHU.

[IpyumeHeHne ypaBHEHHMH, CUCTEM UM HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 W 3aJady M3 pa3lIMyHbIX OO0JacTell HaykKu U
pEeanbHOM KU3HU, UHTEPIIPETALMS ITIOJYYEHHBIX PE3YIbTATOB.

DYyHKIUU U TPaPUKH

I'paduk  xomnozumuu  ¢yHkuuil. ['eomeTpuueckue  00pasbl
YPaBHEHUN U HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKHy.

['padmyeckue MeTONbI pELICHUS YpPAaBHEHUW U HEPABEHCTB.
['padmyeckue MeToABI pelIeHNs 3a7a4 C mapaMeTpaMu.

Hcnonb3zoBanue rpadukoB GyHKIUN A UCCIEAOBAHMS MPOIECCOB
U 3aBUCHUMOCTEH, KOTOPbIE BO3HUKAIOT MPU PELICHUH 3a7a4 U3 JIPYTHUX
y4eOHBIX MPEAMETOB U PEATbHON KU3HU.

Havana maTeMaTH4eCKOro aHAJIN3A

[IpumeHeHne MNPOW3BOAHOM K HCCIACAOBaHWIO (YyHKIWHA Ha
MOHOTOHHOCTH M  3KCTpeMyMmbl. HaxoxneHue HauOosblIero
HAaUMEHBIIEro 3HAYCHUN HEeNPEePBHIBHOW (DYHKIIMHM HA OTPE3KE.

[IpuMeHeHre TPOU3BOAHOW Uil  HAXOXKACHHS  HAWIYYILEro
peuieHuss B NPUKIAAHBIX 3aJadyax, Ui ONPEIEICHUS CKOPOCTH U
YCKOPEHHMsI MPOILECCa, 3aJaHHOT0 (POPMYIION UK TpadUKOM.

[lepBooOpa3zHasi, OCHOBHOE CBOMCTBO epBOOOPA3HBIX.
[lepBooOpa3ubie 3neMeHTapHbIX (GyHkumid. [lpaBuna HaxoxaeHUS
NepBOOOPA3HBIX.



WNurerpan. ['eomerprueckuii CMBICI UMHTErpana. Beraucienue
onpenenéHHoro uaTerpaia mno ¢popmysie Hetorona-JleitOnuia.

[IpumeHeHne uHTErpana JUisl HaXOXKJIEHUS IUIOMIAJed IUIOCKHUX
¢buryp 1 00bEMOB reOMETPUUYECKHUX TEJ.

[Tpumepsl penieHui nuddepeHInaIbHbIX YpaBHEHUH.
Maremaruueckoe MOJIETUPOBAHUE PEaTbHBIX IMPOIECCOB C IOMOIIBIO
g depeHInaIbHbIX YpaBHEHHI.



IUNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA  YUYEBHOI'O
KYPCA «AJITEBPA U HAYAJIIA MATEMATHUYECKOI'O
AHAJIN3A»  (YIJIYBJIIEHHBIMI YPOBEHB) HA  VYPOBHE
CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaskIaHCKOT0 BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKTAHCKON TMOZHUIMM OO0Yy4YaIOIIeToCs Kak
AKTUBHOTO M  OTBETCTBEHHOTO WIEHA POCCUHCKOrOo  OOIIECTBa,
NOpEICTaBIIEHHE O MaTeMaTHYeCKUX OCHOBAX (PYHKIIMOHUPOBAHMUS
Pa3IUYHBIX CTPYKTYp, SBICHUN, NPOIEAYpP TPak)TAHCKOTO OOIIECTBA
(BBIOOpBI, OMpPOCHl W JAPYroe), yMEHHE B3aUMOJCHCTBOBATH C
COLIMAJIbHBIMA WHCTUTYTaMH B COOTBETCTBMM C HX (QYHKIHUSIMU H
Ha3HAYECHUEM;

2) IATPUOTUYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUUCKOW TPAXTAHCKONH HICHTHYHOCTH,
YBOXEHHUSI K IMPOUNUIOMY W HACTOSIIEMY POCCHMCKOW MAaTEMaTHKH,
LIECHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUHUCKMX MATEMAaTUKOB H
POCCHUMCKON MaTeMaTUYECKON LIKOJIbI, UCIIOJIb30BAHUE ITUX JOCTHIKEHUN
B IPYTUX HAayKax, TEXHOJIOTHUAX, CPepax IKOHOMUKY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME  JYXOBHBIX  LEHHOCTEM  POCCHUMCKOrO  Hapoja,
c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUA, 3TUYECKOIO TOBEACHMUS,
CBSI3aHHOTO C TMPAKTUYECKUM NPUMEHECHHEM JIOCTHKCHUN HAyKd U
NEATENIbHOCTbI0 Y4YEHOr0, OCO3HAHME JIMYHOIO BKJIAJa B MOCTPOEHUE
YCTOMYHBOTO OYyIyIIIETO;

4) 3¢TETUYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE  OTHOLICHHME K  MHUPY, BKIIOYass  ACTETUKY
MaTEMaTUYECKUX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3a/ay, peUICHUM,
pacCy X JeHUW, BOCHPUUMYUBOCTh K MATEMaTUYECKUM  aCMEKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHSATh MaTEMAaTUYECKUE 3HAHUS B
UHTEpEecax 370pOBOTO M 0Oe30macHoro olOpasza KU3HHU, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 3J10POBBIO (3mopoBoe NUTaHNE,
cOaJlaHCUPOBAHHBIN PEXKUM 3aHATUN U OTMBIXA, PETYISpHAs Ppu3ndecKas



aKTUBHOCTb),  (DU3UYECKOE  COBEPILICHCTBOBAaHHE IMPH  3aHATHIX
CHOPTUBHO-030POBUTENBHON JIEATEIBbHOCTBIO;

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHHUE LIEHHOCTH TPYAOJI00Us, UHTEPEC K
pa3nuuHbIM cdepaM MpoPEeCcCHOHATBHON NEATEIbHOCTH, CBS3aHHBIM C
MaTE€MaTUKOW M €€ NPHIIOKECHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBIN
BbIOOD Oynyiei npodeccun U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTéMaTHUYECKOMY 00pa30BaHUIO U
CcaMOOOpa30BaHUI0 HA NPOTSHKEHMM BCEM JKU3HH, TOTOBHOCTh K
AKTUBHOMY YYaCTHIO B PEIIECHUU MPAKTHYECKHUX 3a7a4 MaTeMaTH4YECKOM
HaIlPaBJIEHHOCTH;

7) IKO0JIOrHY€CKOr0 BOCIIUTAHMA

C()OPMUPOBAHHOCTh ~ JKOJIOTMYECKON  KYJIbTYpbl, IIOHUMaHHUE
BIUSHUSA  COLMAJIBHO-DKOHOMHYECKMX  IPOLIECCOB HAa  COCTOSHUE
MPUPOAHON M COLMAJIBHOM Cpeibl, OCO3HAHHWE TI0OATBHOIO Xapakrepa
HKOJIOTMYECKUX MPOOIeM, OpPUEHTALUA Ha IPUMEHEHHE MaTeMaTUYECKUX
3HaHWW JUId pelleHHs 3ajad B 00JAaCTHM  OKpYXKalollleld cpenpl,
IUIAHUPOBAHKE ITOCTYNKOB M OLIEHKH MX BO3MOJKHBIX ITOCJIECICTBUM IS
OKPYKarOIIEU CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(hOpMUPOBAHHOCTD MUPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH M OOLIECTBEHHOM NPAKTHUKH,
NOHMMAaHUE MaTEMATHUYECKOM HayKM Kak CQepbl YeIOBEYECKOM
NEATENbHOCTH, ATaloOB €€ pa3BUTUS W 3HAYMMOCTU JUISI Pa3BUTHUSA
LIMBWIM3ALUY, OBJAJCHUE S3bIKOM MAaTEMaTUKH W MaTEMaTUYECKON
KyJbTYpOH KaK CPEICTBOM IIO3HAHUS MHpPA, TOTOBHOCTH OCYLIECCTBIIATH
IPOEKTHYIO U HCCIIEIOBATEIbCKYI JEATEIbHOCTh MHIWBHIYAIBHO U B
rpynime.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

Ba3oBble JJoruuyeckue 1eicTBUA:

BBIBIISATH W XapaKTepU30BaTh  CYIIECTBEHHBIC  TPH3HAKH
MaTEMaTHYECKUX OOBCKTOB, MOHATHN, OTHOIICHHA MEXIY MOHSTHIMH,
(hopMyIUPOBAThH OMPECICHUS TTOHATHH, YCTAHABIMBATH CYIICCTBEHHBIM
MpU3HAK KiIacCU(UKAIIMN, OCHOBAHUS JUIsl OOOOIIEHUS W CpaBHEHUS,
KPUTEPHUH IMPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIHPOBATh U MPEOOPa30BHIBATH CYKICHHUS:
YTBEPAUTEIbHBIE W OTPUIATE/IbHBIC, CIMHUYHBIC, YAaCTHBIE M O0OIIHe,
YCIIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U H
nmpoTuBopedrss B (paKTax, aHHBIX, HAONIOACHUSIX W YTBEPKICHUSX,
npeasiaraTh ~ KPpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JIeNaTh BBIBOJBI C UCMOJIb30BAHUEM 3aKOHOB JIOTHKH, JI€TyKTUBHBIX
Y UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEJIHHO  JOKAa3aTeIhCTBA MaTEMaTHYECKUX
YTBEPKICHUM (TPSMBIEC M OT TIPOTUBHOT0), BRICTPAUBATh apTyMEHTAITHUIO,
OPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJICHUS U BBIBOJbI;

BBHIOMpaTh CHOCOO pelleHus Yy4eOHOW 3amauu  (CpaBHUBATH
HECKOJLKO BApHWAHTOB PEIIEHUsS, BBHIOMpATh HamOoJee MOAXOASIINN C
Y4ETOM CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ncciienoBarejbckye 1eHCTBUA:

MCIIOJIb30BaTh BOIMPOCHl KaK HCCIEAOBATENbCKUI HMHCTPYMEHT
Mo3HaHusA, (OPMYIUPOBATH BOIPOCH, (PUKCHUPYIOIIME MPOTHUBOPEYUE,
npo0yieMy, ycTaHaBIMBaTh UCKOMOE U JJaHHOE, (POPMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UITUIO, MHEHUE;

MPOBOJIUTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA ~ DKCIEPUMEHT,
HCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
0o0BeKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBHCHUMOCTEH MEXKIY
00BeKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOSITeNIbHO  (pOopMyJIUpOBaTH O0OOOIIEHHUSI W  BBIBOJABI TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOJIO/IEHUs, HUCCIEIOBaHUS, OIICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YIhTaTOB, BBIBOJIOB M 0000IICHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TakkKe
BBIJIBUTATh MPEOI0KEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIISATh A€PUIUTH MH(GOPMAIMU, JAHHBIX, HEOOXOJIMMBIX IS
OTBETA HA BOIMIPOC U JIsl PEIICHUS 3a/1a4u;

BBHIOMpPATh WH(OpPMAIMI0O U3 HUCTOYHUKOB PA3JIMYHBIX THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh HH(OpMaIUIO, MPEACTABIATh €€ B Pa3IMUHbIX
(dbopMax, WILTIOCTPUPOBATH TpadUUECKH;



OLICHMBATh  HAAEKHOCTH HMH(POpPMAIIMM IO  CAaMOCTOSITENIHHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHbIE YHUBePCAJIbHBIE YueOHbIe 1eiicTBUS

Oo0wmenne:

BOCIIPUHUMATh W (HOPMYITUPOBATh CYXKIACHUS B COOTBETCTBHH C
YCIOBUSIMU U LEJSIMHU OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS TI0
X0y pelIeHus 3a1a4l, KOMMEHTHPOBATh TIOJTYICHHBIH PE3YIIbTaT;

B X07i¢ OOCYXKJICHHsI 33]1aBaTh BOTIPOCKI IO CYIIIECTBY 00CYXKIaeMO
TEMBbI, TTPOOJIEMBI, pEIIaeMOoil 3aJauu, BHICKA3bIBaTh WJICH, HAIlCJICHHBIC
Ha TIOMCK pEUICHHs, COTOCTaBJISATh CBOM CYXKACHUSA C CYXICHUSIMHU
APYTUX YYaCTHUKOB JAMajora, OOHapy)XWBaTh pas3lM4Me M CXOJCTBO
MO3UIMI, B KOppEeKTHOW (opme (PopMyaupoBaTh pa3HOINIACHS, CBOH
BO3PKCHHUS;

NPEICTABIATh Pe3yJabTaThl pPEIICHUS 3a7add, OSKCICPUMEHTa,
WCCIICJIOBAHMs, TMPOEKTa, CaMOCTOSATENBHO  BbIOMpaTh  Qopmat
BBICTYIUICHHSI C YYETOM 3a/1a4 MPE3SHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITh IUJIAH, aJITOPUTM PEIIEHUS 3aJlayd, BHIOMpATh CIIOCO0
pemeHuss ¢ y4ETOM UMEIOIMMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUpPOBATb M KOPPEKTUPOBATh BAPUAHTHI
pelieHuit ¢ y4éToM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHbII HHTEJJIEKT:

BIIQJICTh HABBIKAMHU ITO3HABATEILHON pPEQIIEKCUU KaK OCO3HAHHUS
COBEPIIAEMBIX AEHUCTBUUA U MBICIUTEIBHBIX NPOLECCOB, UX PE3YIbTATOB,
BJIQJIETh CHOCO0aMU CaMOMNPOBEPKH, CAMOKOHTPOJIL IIpoliecca M
pe3yJbTaTa peleHnsl MaTEMAaTHYECKOH 3a/1auu;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPHU PEIICHUU
3a7]a44, BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OITUOOK, BHISBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa LEIU U YCIOBUAM, OOBICHSTh
NPUYUHBI TOCTHKEHUS WIM HENOCTHKEHUS PE3YJIbTAaTOB AECATEIBbHOCTH,
HaXOJIUTh OMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJIbHOCTD:



NOHMMATh W  HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOH U
WHANBUAYAIbHON pabOThl MPH pPEIICHUH Y4eOHBIX 3ajad, NMPUHUMATh
eldb  COBMECTHOM  JIESITENIbHOCTH,  IUIAHUPOBATh  OpPraHU3alUIo
COBMECTHON palOThl, pachpeAenarb BUIbl paldOT, JA0roBapuUBaThCH,
oOCyXmaTh TpoIecC © pe3ydbTaT paboThl, 0000IaTh MHEHHUS
HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNMOBBIX (opmax padboThl (00CyxaeHus, oOMeH
MHEHUH, «MO3TOBbI€ IITYPMbI» U WHBIE), BBIMOJIHATH CBOIO YacTh PabOTHI
U KOOPAMHUPOBATH CBOU JACHCTBUSL C JIPYTMMU YIEHAMH KOMAaHJBbI,
OLICHHMBATh KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOIYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kJjacce oOydYaromMiCs MMOTYyYUT
CJIeIyIOLME TPEIMETHBIE PE3yJbTaThl MO OTAEIbHBIM TemaM paboueit
nporpaMMbl y4eOHOTO Kypca «Airedpa M Hayalda MaTeMaTUYecKOro
aHAJIN3a»:

Yuciaa 1 BbIYUCTICHUA:

CBOOOJHO  OMEpUpOBaTh MOHATUSIMU: PALMOHAIBHOE  YHCIIO,
OeckoHeuHasi mepuoarudeckas 1po0b, MPOLEHThI, UPPALMOHAIBHOE YHCIIO,
MHOKECTBa pPAlMOHAJIBHBIX W  JCHCTBUTENIBHBIX YHUCEN, MOIYJIb
JICUCTBUTESIILHOI'O YHCJIA;

MPUMEHSTH IPOOU U MPOLICHTHI JUIsl pEIICHUs MPUKIIATHBIX 3a/1a4 U3
PA3JIMYHBIX OTPACIIEU 3HAHUMN U PEATTbHOM KU3HU;

MPUMEHSTh TPUOTMHKEHHBIC BBIYHMCICHUS, TPAaBUIIa OKPYIJICHHS,
MPUKUJKY U OLICHKY PEe3yJIbTaTa BbIYMCIICHUI;

cBOOOHO ONEPUPOBATHh MOHATHUEM: CTEIICHb C IEJbIM MOKa3aTeseM,
UCIIOJIb30BaTh MOAXOIAILYI0 (GOpMY 3alUCH JEHCTBUTEIBHBIX YHCEI IS
pEeLIEHNs MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHbIX;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: apU(DMETHUECKUN KOPEHb
HATYpPaJIbHOU CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHSATHUEM: CTENEHb C PalMOHAIBHBIM
MIOKa3aTeJEM;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: JJOrapudM Yucia, 1eCATUYHbIE
Y HaTypaJbHBIC JTOTapU(MBI;

CBOOOJTHO OMNEPUPOBATH MOHSATUSMU: CHUHYC, KOCHUHYC, TaHTEHC,
KOTaHI'€HC YMCIIOBOTO apryMEHTa;



ONEPUPOBATh TMOHATUSAMU: APKCUHYC, APKKOCHHYC M apKTaHT'€HC
YHUCJIOBOI'O apIyMEHTA.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATh TMOHSATUSMHU: TOXKIECTBO, YpaBHEHHE,
HEPABEHCTBO, PAaBHOCWIbHBIE YpaBHEHUS U YpaBHEHUS-CICACTBUS,
pPaBHOCUJIbHBIE HEPABEHCTBA;

NPUMEHATDH Pa3INuHble METO/IbI PEIICHUS PallMOHATIBHBIX U JPOOHO-
palMOHAIbHBIX YPABHEHUH, TPUMEHSITh METOJ MHTEPBAJIOB JJIs PEIIECHUs
HEPABEHCTB;

CBOOOZIHO OMNEpUpPOBaTh TMOHATHUSMHU: MHOTOWIEH OT OJIHOM
NEPEeMEHHON, MHOTOWIEH C UeNbIMU  KO3(pPUIUEHTAMH, KOPHHU
MHOTOWJICHA, TPUMEHSATHh JEJICHHE MHOTOWIeHa Ha MHOTOWIEH C
octatkoMm, Teopemy be3y u reopemy Bueta nis pemienus 3agad;

CBOOOJHO  OINEpUPOBAaTh  TMOHATHSIMHU:  CHCTEMa  JIMHEHHBIX
YpPaBHEHUH, MAaTpUla, OINpeAeNuTedb MaTpuubl 2 X 2 H  €ro
Tr€OMETPUYECKUI CMBICH, MCIOJIb30BaTh CBOMCTBA ONpeAenuTens 2 X 2
JUTSI BBIYMCIICHUS €TI0 3HAUCHUS], IPUMEHSTh ONPEACIUTENHN IS PEIICHUS
CUCTEMBbI JIMHEUHBIX YPAaBHEHHI, MOJIETUPOBATh PEaJbHbIE CUTYAIMH C
MOMOIIBIO CUCTEMbI JTUHEHHBIX YpaBHEHUM, UCCIEOBATh MOCTPOEHHBIE
MOJENIA C TMOMOIIBID MAaTpPUL] U OMNPEIETUTENICH, HHTEPIPETUPOBAThH
MOJTyYEHHBIN pe3ybTaT;

HCIIOJIB30BaTh CBOMCTBA JEUCTBUN C KOPHIMU JJI TPEeoOpa3oBaHUs
BBIPAKEHUM;

BBITIOJHATH MPEOO0Pa30BAHUS YMCIOBBIX BBIPAXKEHUH, COAEpKAIIUX
CTENEHU C PallMOHAJIbHBIM [T0KA3aTENIEM;

WCIIOJB30BaTh  CBOMCTBa  JiorapudMoOB ISl MPeoOpa3zoBaHUS
norapu(MHUUECKUX BBIPAXKEHUI;

cBOOOIHO OIEpUPOBATh MOHATUSMH: UppalMOHAIbHBIE,
NoKa3aTeNbHbIE U JorapuMHUUECKUe YpaBHEHUS, HAXOUTh UX PELICHUS
C TOMOUIBI0 PABHOCWJIBHBIX NEPEXOJO0B WM OCYIIECTBISIA MPOBEPKY
KOpPHEWN;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (POpMyINbl IS
npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJIHO  OMNEpUpPOBaTh  TMOHATHEM:  TPUTOHOMETPUUECKOE
ypaBHEHUE, TMPUMEHATh HeoOXoaumbie GOPMYJbl Uil  pPEHICHUS
OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX YPaBHEHU;



MOJIETTUPOBATh PEAIbHBIE CUTYallUU Ha S3bIKE alreOpbl, COCTABISATh
BBIPQKEHUSI, ypAaBHEHUS, HEPABEHCTBA O YCIOBUIO 3a/1a4H, UCCIIEOBATD
MIOCTPOECHHBIE MOJIEJIN C MCIIOJIb30BAaHUEM amapaTa aiareopsl.

DOyHKUUM ¥ TpapuKu:

CcBOOOJIHO ONEpUPOBATh MOHATUAMHU: (YHKIHUS, CIOCOOBI 3aJaHUS
GbyHKIIMM, B3aUMHO 00paTHble (QYHKIUHU, KOMIIO3UIUS (PYHKIHM, Tpaduk
(GyHKIMM, BBINOJHATH JJIEMEHTapHbIE MpeoOpazoBaHusi TrpaduKoB
GyHKIUH;

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: O0JACTh ONpeNeseHUus |
MHOKECTBO 3HAUEHUN (QYHKIHUHM, HYId (QYHKIUH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA;

CBOOOJTHO ONIEpUPOBATh MOHATHAMU: YETHBIC U HEUETHBIC (PYHKIINH,
nepuogudeckue (QyHKIUHM, TPOMEKYTKM MOHOTOHHOCTH (YHKIIHH,
MaKCUMyMbl M MHHHUMYMbI (YHKIMM, HauOoiblliee U HaMMEHbIIEe
3Ha4YeHHe (PYHKIUU HA TIPOMEXKYTKE;

CBOOOZIHO OMNEpPUPOBATH TOHATUSAMU: CTENEHHas (YHKIHUSI C
HATYpaJbHBIM U IIEJIBIM TOKa3areneM, rpaduk CTenmeHHOW (YHKIHU C
HATYypaJbHBIM U IEJIBIM TOKa3aTesieM, TpapuK KOPHS N-Oi CTENeHU Kak
(GbyHKIMK 0OpaTHOW CTETIEHHU C HATYPaJbHBIM MOKa3aTeIeM;

ONEepUPOBATh TMOHATHAMH: JUHEHHAs, KBaJapaTHyHas U APOOHO-
JUHEeWHass (YHKIMH, BBIIOJHATH DSJIEMEHTApHOE HCCIEAOBaHUE U
MIOCTPOCHHUE UX rpadUKoB;

CBOOOJHO  ONEpUPOBaTH  MOHATUSAMHU:  [OKa3aTelbHas U
norapumuueckas QyHKIUHU, UX CBOWCTBA U Ipa(UKH, HUCIOIb30BATh UX
rpaduKy 1151 pelIeHNs YpaBHEHUI;

CBOOOJHO  OMEpPHPOBATH  TOHATHSAMH:  TPUTOHOMETpHUYECKAs
OKpY>KHOCTB, OTpEAeJICHUE TPUTOHOMETPHUECKUX (YHKIMHA YHCIOBOTO
apryMEeHTa;

UCIONB30BaTh rpaduku (QyHKUUN JJIS MCCIIETOBAHUS MPOLIECCOB U
3aBUCUMOCTEH MpHU pEUIeHWU 3a7ad U3 APYTUxX Y4eOHBIX MPEAMETOB M
peambHOM  JKU3HHU, BBIpAXaTh (opMyllaMu  3aBHCHMOCTH  MEXIY
BEJIMYMHAMU;

Hauyana maTeMaTH4yecKoro aHajamsa:

CBOOOJIHO  OMEepUpOBaTh  MOHATHUSMHU:  apUPMETHUECKas U
reoMeTpuueckas nporpeccusi, 0eCKOHEYHO yObIBaroIasi reoMeTpudecKast
nporpeccusi, TMHEWHBIH U SKCIIOHEHIUAIBHBIA POCT, (hopMyJsia CIOKHBIX
HPOLICHTOB, UMETh MIPECTABICHHE O KOHCTAHTE;



WCIIOJIb30BaTh MPOTPECCHUU JJI  PEUICHUs peajbHBIX 3ajad
MIPUKJIATHOTO XapaKTepa;

CBOOOJHO  OIEpUPOBATh  MOHATUSIMHU:  TOCJEI0BATEIbLHOCTD,
crocoObl 3aJIaHus TOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OIPaHUYEHHBIE
MOCJICIOBATEILHOCTH, TTOHUMAaTh OCHOBBI 3apOXKACHUS MaTEMaTHIECKOTO
aHaIM3a KaK aHaJIM3a OECKOHEUYHO MaJIbIX;

CBOOOJTHO OIEpPUPOBATh TOHATHSIMU: HENPEPHIBHBIC (DYHKIINH,
TOYKHU pa3pbiBa rpaduka PyHKIIUHU, aCUMITOTHI rpaduka QyHKIUH;

CBOOOJHO ONEPUPOBATHh MOHATHEM: (YHKLHMS, HENpEpbIBHAS Ha
OTpe3Ke, MPUMEHSITh CBOMCTBAa HEMPEPBHIBHBIX (YHKIUHA 71T PEIICHUS
3ajay;

CBOOOJIHO OTNEPUPOBATH MOHATUSIMHU: TIEPBAsi U BTOPAsi MPOU3BOIHBIE
(dbyHKIMHU, KacaTenbHas K rpaduky QyHKIUY;

BBIUMCIIATH TPOU3BOAHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO H
KOMITO3UIIMKM JABYX (YHKIIMH, 3HATH MPOU3BOAHBIC DSJIEMEHTAPHBIX
GbyHKIHIA;

UCIIOJIb30BaTh ~ TEOMETPUYECKUA U (U3MYECKUHA  CMBICH
MIPOU3BOAHOM ISl pELICHUS 3a]1a4.

MHoxecTBa U JIOTHKA:

CBOOOJTHO OTMEPHUPOBATH TMOHSITHSAMHU: MHOXKECTBO, OIEpallUUd HaJ
MHOXECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar AJis ONUCaHUS
pealbHBIX MPOLECCOB M SIBJICHUM, MpU PEIICHUHU 3aJady U3 JAPYTrHX
y4eOHBIX PEAMETOB;

CBOOOJHO OTEPUPOBATH TOHATUSMH: OIpPEACICHUE, Teopema,
ypaBHEHHUE-CIIE/ICTBHE, CBOMCTBO MaTEeMaTU4YeCKOro 00BeKTa,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPABHEHHS U HEPABEHCTBA.

K xonmy oO0yduenus B 11 Kkiacce oOyyaromuiicss MOIYYUT
CJIEYIONTHE TPEIMETHBIE PE3yJbTaThl MO OTAEIBHBIM TemMaM pabodeit
nporpamMmbl  y4eOHOro Kypca «Ainredpa M Hadajla MaTeMaTH4eCKOro
aHaAJIN3a»:

Yuciaa 1 BbIYUCTCHUA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: HATYPAIBHOE H IEJI0€ YHCIIO,
MHOXECTBA HATYpPaJIbHBIX M IEJBIX YHCEN, HCIOJIh30BaTh MPU3HAKU
nenumoctu nenbix uucen, HOJ[ m HOK HarypanbHbIX uMcen s
penieHus 3ajay, IPUMEHSTh anroput™ EBkinna;



CcBOOOJIHO  OMEpUpPOBaTh MOHATHEM OCTaTka IO MOJYIIIO,
3aMMChIBATh HATYpajbHbIE YHCIA B PA3IMYHBIX MO3ULIMOHHBIX CHCTEMAX
CUUCIICHUS;

CBOOOJTHO OINEPUPOBATH MMOHATUAMH: KOMIUIEKCHOE YHCIO H
MHOKECTBO KOMIUIEKCHBIX YHUCEN, NPEICTABIATh KOMIJIEKCHBIE YHCTA B
anreOpandeckol M TPUTOHOMETpPHUYECKOW  ¢dopMe,  BBINOJIHATH
apu(pMETHIECKUE OIepallid C HUMH U U300pakaTh Ha KOOPIUHATHOM
IJIOCKOCTH.

YpaBHeHUA U HEPABEHCTBA:

cBOOOIHO OIEpUPOBATh HNOHATUAMU: UppaLMOHAJIbHBIE,
MoKa3aTeNbHble U JIOTapUMUUYECKHE HEpPAaBEHCTBA, HAXOAUTh UX
pELIEHNS C IIOMOIIBIO PABHOCUJIBHBIX IEPEXO0B;

OCYUIECTBJIATH OTOOpP KOPHEH MpHU PEIICeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

cBOOOIHO ONEepUPOBAThH MOHSATUEM  TPUTOHOMETPHUYECKOE
HEPABEHCTBO, MNPUMEHATh HE0OXoauMble (OpPMyNIbl AN pelIeHHs
OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHATUSIMU: CHCTEMa U COBOKYIHOCTD
YpaBHEHUH W HEPABEHCTB, PABHOCUJIBHBIE CHUCTEMBI M CHCTEMBI-
CIE/ICTBHS, HAXOAUTb  PELIEHUS CHCTEMbBl W  COBOKYIHOCTEH
paloHaIbHBIX, UPPAIIMOHATIBHBIX, TOKA3aTEeIbHBIX U JOrapu(PMUUECKUX
YPaBHEHUU U HEPABEHCTB;

pemaTbs  palHOHAIIBHBIC, HPPAUUOHAJBHBIE, ITOKA3aTEIbHBIE,
jJorapupMuUecKue U TPUTOHOMETPUUECKHE YpaBHEHUS U HEPABEHCTBA,
coJiepKallre MOJYJIM U apaMeTphbl;

NPUMEHATh TpaduuecKue METOAbl JIA PEUIeHUs YpPaBHEHHH W
HEPAaBEHCTB, a TAK)KE 3a7a4 C MapamMeTpamu;

MOJIEJIMPOBATh peajbHbIE CUTYAIIMH HA SI3bIKE aareOpbl, COCTABIIATH
BBIPa)XCHMSI, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4H,
UCCIEN0BaTh IIOCTPOCHHBIE MOJEIW C MCIIOJIB30BAHUEM alllapara
anreOpbl, THTEPIPETUPOBATH MOTYUYECHHBIN pPe3yJIbTaT.

DOyHKUUM U TpapuKu:

CTPOUTH  TIpaUKd  KOMMIO3ULIUKM  (QYHKUUH C  TOMOIIBIO
AJIEMEHTAPHOI0 UCCIICIOBAHUS U CBOMCTB KOMIIO3UILIUU ABYX (YHKIIHIA;

CTPOUTh T€OMETPUYECKUE 00pa3bl ypaBHEHUH W HEPaBEHCTB Ha
KOOPAUHATHOM TIIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHSIMU: rpaduku
TPUTOHOMETPUUECKUX (PYHKIIHII;



OpUMEHATh (QYHKIMH JJI1  MOJCIHUPOBAHUS W HUCCIICIOBAHUS
pealbHbIX POIECCOB.

Hauyajna maTeMaTH4eCKOro aHajamn3a:

UCTIONB30BaTh TPOU3BOAHYIO IJISi HWCCICIOBAHHS (QYHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HAaXOAWTh HauOoyblllee W HauMEHblIee 3HAYeHHs (YHKIUU
HEIIPEPBIBHOM HA OTPE3KE;

UCTIOJB30BaTh MPOU3BOAHYIO JJIS HAXOXKJICHUS HaWIy4IlIero
pelieHrss B TPHUKIAIHBIX, B TOM YHCIE COIMATIbHO-YKOHOMHUYECKHUX,
3aj1a4yax, /Ui ONpeesIeHUus] CKOPOCTU U YCKOPEHHS Mpoliecca, 3aJaHHOTO
dbopmyIoit unu rpadpuKom;

cBOOOTHO OTIePUPOBATH TOHATUSIMH: nepBooOpazHasi,
onpenenéHHbld HMHTErpaj, HaXOAWTh NEpBOOOpa3HbIC 3IIEMEHTAPHBIX
(GyHKIUH 1 BBIYUCIIATH UHTETpal 1o ¢popmyiie Hprorona-JIelOnua;

HAaXOAWTh IUIOMIAIM TUIOCKUX (UTYp U OOBEMBI TE€N C MOMOIIBIO
MHTETpaa;

UMETh TPEJICTABICHHE O MaTEeMaTHYEeCKOM MOJICIMPOBAHUU Ha
npumMepe coctaBieHus TuddepeHITNaTFHBIX YPaBHEHUH;

pemate TPHUKIAJHBIE 3aJadyd, B TOM 4YHCIE COIMAIbHO-
HKOHOMHUYECKOTO U buznyeckoro Xapakrepa, CpeICcTBaMu
MaTEMaTHYECKOro aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
n/n NPorpamMmsbl Bcero Konrpoabi TpaxTiieck o0pa3oBaTe/bHbIE
ble padoThI ue padoThl pecypeni
MHOX€ECTBO 1€HCTBUTENBHBIX YHACEI.
1 MHorowiensl. ParnonanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHUCTEMBI JIMHEHHBIX
YpaBHEHUI
) Oynknuu u rpaduku. CteneHHas GyHKINS 12 1
C LIEJIBIM ITOKa3aTesIeM
3 Apudmerniecknii KOpeHb N-0i CTENEHH. 15 1
WppanmonanbHble ypaBHEHUS
4 IToxazarensHas ¢pyHkius. [lokasarenbHble 10 1
ypaBHEHUs
5 Jlorapudmuueckas GyHKIHUS. 13 |
Jlorapudmuuecknue ypaBHeHUS
6 TpuroHomeTpuuecKkue BoIpaKeHUs U ” 1
YpaBHEHUS
7 ITocnenoBaTenbHOCTH U IPOIPECCUN 10 1
HenpepsiBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 5 )

3HaHUHU




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uudposrbie)
n/n NPOrpamMmblI Bcero Konrpou TpakTieck o0pa3oBaTte/ibHbIE
ble padoThbI e padoThbl pecypen
| HccnenoBanue GyHKIMA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpa 12 1
3 I'paduku TPUrOHOMETPUUYECKUX (HYHKIIUH. 14 |
Tpuronomerpruyecknue HepaBeHCTBA
4 UppanmonanbHble, MOKa3aTeIbHbIE U 24 1
JorapudMuuecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
6 HarypanbHble U 1ienbie yucia 10 1
CucreMsl paliioHaIbHBIX, HPPALMOHATBHBIX
7 MOKa3aTEeIbHBIX U JIOTAPUPMUIECKUX 12 1
YpaBHEHUI
8 3agayu ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATU3AIUS 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[TPO'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoauuecTBo yacos 1 DeKTPOHHBIE
aTa

Ne Kontposns | IlpakTuuec ungposbie

Tema ypoka U3Yy4yeH

n/n Bcero HbIe KHe o0pa3oBarteib
ust

padoThbI padoThbI HblIe pecypcsl

MHoOXkecTBO, onepanuy HajJ MHOKECTBaAaMU 1
HUX CBOMCTBaA

2 Juarpammsl Ditnepa-Benna 1

IIpuMeHeHNnEe TEOPETUKO-MHOKECTBEHHOT O
anmapara Jjs peleHus 3aaa4

Panmonansabie unciaa. OOBIKHOBEHHEIC U
4 JeCSITHYHBIC IPOOU, TPOLIEHTHI, OECKOHEUHBIE 1
MEePHOINYECKUE TPOoOH

Panmonansabie ynciaa. OOLIKHOBEHHEIE U
5 JeCATUYHbIE POOH, MPOLIEHTHI, 0ECKOHEUHbIE 1
MIePUOINUECKHE TpoOH

[Ipumenenue npoOeit U MPOLIEHTOB IS
pelIeHus MPUKIaIHbIX 3a7a4

[Ipumenenue npoOeit U MPOLIEHTOB IS
pelIeHus MPUKIaIHbIX 3a7a4

JleficTBUTENbHBIC YHCIIa. PalloHalbHEBIE U
HMppalMOHAJIbHBIC YHCIIa

Apudmernieckue onepanuu ¢
JeCTBUTEIbHBIMU YHCIIAMU




10

Moayib JEMCTBUTEIBHOTO YUCIIA U €T0
CBOMCTBA

11

[TpubnmxEHHBIC BEIYMCIICHHUSI, TPABHJIA
OKpYTJICHHS, TPUKUIKA U OLIEHKA PE3yIbTaTa
BBIYUCIIEHUHN

12

OCHOBHBIE METOBI PEIIECHUS LENIBIX U
IpoOHO-PALMOHATBHBIX YPABHEHUH U
HEPABEHCTB

13

OCHOBHBIE METOBI PELIEHUS LENIBIX U
IpoOHO-PaLMOHATBHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIE METOBI PEIICHUS ENBIX U
IPOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTO4YIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorouIeHs! ¢ 1eabIMA K0P PUITUSHTAMH.
Teopema Buera

17

Pemienue cucrem TMHENHHBIX YpaBHEHUM

18

Pemrenne cucreM JIMHENHBIX YPABHEHUN

19

Martpuua cCucTeMbl JINHEWHBIX YPABHEHUM.
Ornpenenurenb MaTPUILBL 2X2, €T0
T€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYEHUS

20

Ornpenenurens MaTPUILBL 2X2, €T0




F€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYUCIICHUEC €T0 3HAUYCHU

21

[IpumeHeHue onpeaenuTes il pelieHus
CHUCTEMBI JINHEUHBIX YPaBHEHU

22

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOLIBIO
CHUCTEMBI JINHEUHBIX YPaBHEHU

23

Pemtenue MPUKJIAAHBIX 3aaa4 ¢ TIOMOIIBIO
CHUCTEMBI JINHEHMHBIX YPaBHEHU

24

Kontponbnas pabora: "PanronansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JINHEHBIX YpaBHEHUM"

25

DyHKIHS, CTIOCOOBI 3aaHus (DYHKITHH.
B3anmuo obpatabie GpyHkimu. Kommosumwst
byHKIMI

26

I'paduk byakmum. DnemeHTapHbBIC
npeoOpazoBanus rpaduKoB QyHKIIHMA

27

OOmacTp onpeneneHns 1 MHOXKECTBO
3HayeHud pyHkuuu. Hymu pyHkuumm.
ITpomexyTKH 3HAaK MOCTOSTHCTBA

28

UYérHble 1 HeYETHBIE (PYHKITHH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOonpiiee 1 HauMeHblIee 3HAYCHNE
(GyHKINN HAa TPOMEKYTKE

30

Jlunelinas, KBaJpaTu4IHas U JpOOHO-




nuHelHas QyHKITUN

DneMeHTapHOe UCCIIeIOBAaHKE U TIOCTPOCHUE

31 .
rpauKoOB ATUX PYHKIIHHA

0 DNEeMEHTApHOE UCCIIEI0OBAaHUE U TIOCTPOEHHE
rpaduKoOB ATUX PYHKIIHNA

1 Crenens ¢ nensIM nokasareneMm. buaom
Herotona

34 Crenens ¢ nenbpIM nokasareneMm. buaom
HeroTona

35 CrenenHast yHKLHUS C HATYpaJTbHBIM U
IIeTBIM MoKa3ateneM. E€ cBoiicTBa u rpadux

36 KonrtponsHas padora: "CrenenHast QyHKIIHSL.
E€ cBoiicTBa u rpaduk”

37 Apudmerndeckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

18 Apudmernueckuii KOpeHb HATYPaTbHOU
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpazoBaHms YUCITOBBIX BHIPAKCHUH,
COJIepKalNX CTENEHU U KOPHU

40 [TpeoOpa3oBaHUsI YUCIOBBIX BBIPAKECHUH,
COJIepKalMX CTENEHU U KOPHU

A1 [IpeoOpazoBaHms YUCITOBBIX BHIPAKCHUH,
CoJIepKalNX CTENEHU U KOPHU

4 Uppannonanbubie ypaBHeHUA. OCHOBHBIE

MCTOABI PCHICHUA UppaAllMOHATIBHBIX




ypaBHEHUI

43

Hppannonanbubie ypaBHeHUA. OCHOBHBIE
METO/Ibl PEIIeHUS UPPALMOHATBHBIX
ypaBHEHUI

44

Hppannonanbubie ypaBHeHUA. OCHOBHBIE
METO/Ibl PEIIeHUS UPPALMOHATBHBIX
ypaBHEHUI

45

PaBHOCHIIBHBIE IEPEXOBI B PELLIEHUU
UPPaLMOHATIbHBIX YpaBHEHUI

46

PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUHU
UppaLMOHATIbHBIX YpaBHEHUI

47

PaBHOCUIIbHBIE TTIEpEXO/Ibl B PEILICHUU
UppalMOHATILHBIX YpaBHEHUN

48

PaBHOCUIIbHBIE TTIEPEXO/IbI B PEILICHUU
MppalMOHATIBHBIX YpaBHEHUI

49

CaoiicTBa U rpaduk KOpHS N-0i CTETIEHU KaK
(GbyHKIMHM 0OpaTHOU CTETIEHH ¢ HATypaJbHBIM
II0Ka3aTesIeM

50

CaoiicTBa 1 TpadUK KOPHS N-0¥ CTETICHU KaK
(byHKIMK 0OpaTHOM CTENEHH C HAaTypalbHbIM
rokaszaresem

51

Kontponbras pabora: "CBoiicTBa u rpadux
KOpHs n-0M creneHu. MppannoHanbHbIe
ypaBHEHHUS"

52

Cremnens ¢ pallioOHAIBHBIM ITOKa3aTeIeM U €€
CBOMCTBA




CreneHb ¢ pallMOHAIBHBIM [T0OKA3aTEIEM U €€

53 . 1
CBOMCTBa

54 CreneHb ¢ pallMOHATBLHBIM [TOKa3aTeIeM U e€ 1
CBOMCTBA

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U |
rpaduk

56 Hcnons3oBanne rpadguka GyHKIUN 15 1
peLIeHus ypaBHEHU I

57 Hcnons3oBanne rpaduka GyHKIUN 15 |
pellIeHNs] ypaBHEHUI

58 [TokazarenbHble ypaBHEeHHS. OCHOBHBIE |
METO/Ibl pEeIIeHU MTOKa3aTeIbHbIX YPaBHEHHM

59 [TokazatenbHble ypaBHEeHHS. OCHOBHbBIE |
METO/IbI pEeIIeHUS MTOKa3aTeIbHbIX YPaBHEHHM

60 [TokazaTenbHble ypaBHeHUsA. OCHOBHbIE |
METO/IbI pEeIIeHUS MTOKa3aTeIbHbIX YPaBHEHHM

61 Kontponbras pabora: "[lokazatenpHas |
¢bynknus. [TokazarensHble ypaBHEHHS "

62 Jlorapudm uncna. CBoiicTBa morapupma 1

63 Jlorapudm uucna. CoiicTa norapugpma 1

64 Jlorapudm uncna. CBoiicTBa morapupma 1

65 JlecsaTHYHBIC U HATypaJIbHBIE JTIOTaPU(PMBI 1

66 JlecATHYHBIE U HaTypaJIbHbIE JIOTapH(PMbI 1

67 [IpeobOpazoBanHme BRIpAXEHUM, COACPKAIIIX |

sorapupmbl




[TpeoOpa3oBaHue BEIpAKEHHN, COACPIKAIINX

68
sorapupmbl

69 [IpeobOpazoBanme BRIpaXKEHUM, COACPKAIIIX
Jorapudmbl

70 Jlorapudmudaeckas GpyHkmnus, e€ CBOMCTBA U
rpaduk

71 Jlorapudmudeckas GpyHkmnus, e€ CBOMCTBA U
rpadux

7 Hcnons3oBanne rpaduka GyHKIUN 15
pellIeHNs] ypaBHEHUI

7 Hcnons3oBanne rpaduka GyHKIUN 15
pellIeHNs] ypaBHEHUI
Jlorapudmuaeckue ypaBHenusi. OCHOBHBIC

74 METO/IbI PEIICHHUS JIOTAPUPMUIECKUX
ypaBHEHUI
Jlorapudmuaeckue ypaBHenusi. OCHOBHBIE

75 METO/BI pelIeHus JTorapu(pMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

76 METOBI pelIeHus TorapupMUIECKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PEIICHUN
norapuMUUECKUX YpaBHEHUI

73 PaBHOCUIIbHBIE TTIEpEXO/Ibl B PEILICHUU
norapuMUUECKUX YpaBHEHUI

79 Kontponbnas padota: "Jlorapudpmudeckas




¢dbynkaus. Jlorapudpmudeckue ypaBHeHus"

CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

80 YHCIIOBOTO apryMeHTa 1

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC 1
YHCIIOBOTO apryMeHTa

%) ApKcHHYC, apKKOCHHYC U apKTaHT€HC |
YKCJIOBOTO apryMeHTa

23 ApKcHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 ONPEACICHUE TPUTOHOMETPUUECKHUX 1
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 ONpeACICHUE TPUTOHOMETPUUECKHUX 1
(GyHKIUI YUCIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1

90 [Ipeo6pa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpQKEHU I

91 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpQKCHU I

9 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1

BBIPAKECHU I




[IpeoOpa3oBaHUE TPUTOHOMETPUUECKUX

93 . 1
BBIpXCHU I

94 Pemienue TpuroHOMETpUYECKUX YPaBHEHU I 1

95 Pemienue TpuroHOMETpUYECKUX YPaBHEHU I 1

96 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 1

97 Pemienue TpuroHOMETpUYECKUX YPaBHEHU I 1

98 Pemienue TpuroHOMETpUYECKUX YPaBHEHU I 1

99 Pemienue TpuroHOMETpUYECKUX YpaBHEHU I 1

100 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 1
KonrponbHas padora:

101 "TpUroHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHU"
[TocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS

102 rnocaenoBaresibHOCTER. MeTon 1
MaTeMaTH4YeCKOW UHTYKLIUH
MOHOTOHHBIE ¥ OTPAHUYEHHbIE

103 rnocaeaoBaTebHOCTH. McTopus ananuza 1
0ECKOHEYHO MaJIbIX

104 Apudmerndeckast Iporpeccus 1

105 I'eomeTprueckas nporpeccus 1

106 beckoneuHo yObIBatomias reoMeTpuieckas 1
nporpeccust

107 CymMa OeCKOHEUYHO YOBIBarOIIEH 1
reoMeTpUUYECKOl mporpeccun

108 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT. 1




Yucno e. DopMya ClI0KHBIX MPOLEHTOB

109

JIMHEWHBIN ¥ YKCIOHEHIIUAJIBHBIN POCT.
Yucno e. DopMya ClI0KHBIX POLEHTOB

110

Hcnonp30BaHne IpOrpeccuu sl peLeHUs
peanbHBIX 3a/1a4 IPUKIAJHOrO Xapakrepa

111

KonTponbHast pabota: "[locnenoBarensHoCTH
u nporpeccun”

112

HenpepbiBHBIE QYHKIINU U UX CBOMCTBA

113

Touka pa3pbiBa. ACUMITOTHI rpaduKoOB
byHKIUI

114

CBoiicTBa (DyHKIMH HETIPEPHIBHBIX Ha
OTpE3Ke

115

CaoiicTBa GyHKIIUIA HETIPEPHIBHBIX Ha
OTpe3Ke

116

MeTtoa MHTEpBAJIOB Il pEIICHUSI HEPABEHCTB

117

MGTOI[ HWHTCPBAJIOB JIA pCIICHUA HCPABCHCTB

118

MGTOI[ HWHTCPBAJIOB JIA pCIICHUA HCPABCHCTB

119

[IpumeHneHne CBOMCTB HEMPEPHIBHBIX
(byHKUMN 1715 pereHus 3a1a4

120

IIpuMeHeHre CBONCTB HENPEPBIBHBIX
(byHKUMN 1715 pereHus 3a1a4

121

[lepBas u BTOpast NpoU3BOAHBIE PYHKIIMH

122

Onpenenenue, reOMETPUYECKUN CMBICIT
MPOU3BOAHOMN

123

Onpenenenue, GU3NIECKUN CMBICIT




MPOU3BOAHOMN
124 VYpaBHeHHE KacaTeIbHOM K TpaduKy |
byHKIII
125 YpaBHEeHHE KacaTeIbHOU K TpaduKy i
byHKIIHI
126 [Tpon3BoHBIE ANIEMEHTAPHBIX (YHKIUN 1
127 [Tpou3BoHBIEC STIEMEHTAPHBIX (HYHKITHI 1
128 [Tpou3BoaHAst CyMMBI, IPOU3BEICHHS, i
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUH
129 [Tpou3BoaHast CyMMBI, IPOU3BEICHHS, i
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUH
130 [Tpou3BomHast CyMMBI, IPOU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3UIIMH (DYHKIIHIA
131 Kontponbrast pabora: "[IpousBognas" 1 1
132 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTU3AIIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3AIIUS 1
3HaHui: "OyHkuun"
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3AIIH |
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

10




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoas
HbIE
padoThbI

IIpakTnuec
KHe
padoThbI

JlaTa
H3Y4YeH
U

JIEKTPOHHBIE
undgposbie
o0pa3oBarteib
HbIe pecypchl

IIpuMeHeHne NpoOU3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIIMIT HA MOHOTOHHOCTD
U DKCTPEMYMBI

IIpuMeHeHne NpoOU3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIIMI1 HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeneHne npou3BOHON K
UCCIIEIOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeneHnne npou3BOIHON K
UCCIIEIOBaHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeneHnne npou3BOIHON K
UCCIIEIOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHne NpoOU3BOJHOM K
UCCIIeI0BAaHUIO (PYHKIIMIT HA MOHOTOHHOCTb
U DKCTPEMYMBI

Haxoxxaenre HanOOJIbIIEr0 U HAMMEHBIIIETO
3HAYEHUS HEMPEPHIBHON QPyHKIIMK Ha




OTpe3Ke

Haxoxaenne Haubob111€r0 1 HAUMEHbBILIETO
3HAYEHUS HeTPEPHIBHOM PyHKINU Ha
OTpe3Ke

Haxoxzaenne Haubo1b111€r0 1 HAUMEHBILIETO
3HAYEHUs HETPEPHIBHOM PyHKINU Ha
OTpe3Ke

10

Haxoxxaenne HanOobIIero 1 HAMMEHbIIETO
3HA4YeHUs HETPEPhIBHON (PYHKIIUHN Ha
OTpe3Ke

11

Haxoxaenne HauboIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPHIBHON PYHKIIMH Ha
OTpe3Ke

12

Haxoxaenne HauboIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPHIBHON QPyHKIIMH Ha
OTpe3Ke

13

[Ipumenenne npou3BOIHOM ISt
HaXO0XJIEHUS] HAUJTY4IlIEero pelieHus B
MPUKIAAHBIX 3a7a49ax

14

[IpumeneHne npou3BOIHOM ISt
HAXO0X/ICHUS HAWTY4ILero pereHus B
MIPUKIIAIHBIX 3a7ja49ax

15

[IpumeneHne npou3BOIHOM ISt
OTIpe/IeNICHUS] CKOPOCTH U YCKOPEHHS
nporecca, 3a1aHHOTo GopMyJIoi UiTn
rpaduKom




[Ipumenenne npou3BOIHOM ISt
ONPEACIICHUS CKOPOCTH U YCKOPEHUS

16 mpolecca, 3aIaHHOTO (GOPMYIION UITN
rpadgurom

17 Kommosurust ¢pyHKImit

18 Kommosumus ¢hyHKImit

19 Kommosumus ¢hyHKImit

20 ['eomerpuueckne 00pa3sl ypaBHEHUN Ha
KOOPJMHATHOM INIOCKOCTH

)1 ['eomerpuueckue 00pa3sl ypaBHEHUN Ha
KOOPJMHATHOM INIOCKOCTH

” Konrtponsnas padora: "UccnenoBanue
(GYHKIHHA ¢ TTOMOIIBIO TPOU3BOTHOM"

” ITepBooOpa3Has, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [TepBooOpasHble 3eMEHTAPHBIX (QYHKITUH.
[IpaBuiia HaX0XI€HUS IEPBOOOPAZHBIX

)5 [TepBooOpasHble 3eMEHTAPHBIX (QYHKITUH.
[IpaBuiia HaX0XI€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpU4eCKUNA CMBICIT
WHTEerpaja

7 Beruncnenue onpenenéHHoro MHTerpaa 1o
dbopmyne Hetotona-Jleiibauia

)3 Brruucnenue onpenen€éHHOro MHTErpana 1no

dbopmyne HetotoHa-Jleiibauia




[IpumeneHnne uaTerpaia 11 HaXOXKIACHUS

29 .
TUIOIIAeH TUIOCKUX (UTYp

30 [IpumeHeHue nHTErpana Uit HaXOXKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumepsr pemennii auddepeHnamTbHbIX
YpaBHEHUI

0 [Tpumepsr pemennit auddepeHnamTbHbIX
YpaBHEHUU
MatemaTnueckoe MOJEIUPOBaHHE

33 peabHBIX MPOIECCOB C MOMOILBIO
Qg depeHIMaTbHbIX YpaBHEHUN

34 Kontponbnas padora: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIINH, UX
CBOMCTBa U TpaduKku

36 Tpuronomerpuyeckue GyHKIINH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuyeckue GyHKIINH, UX
CBOMCTBa U TpaduKku

39 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPHUUECKHIX

40 YpPaBHEHUH € TOMOUIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHUIECKHIX

41 YPaBHEHUH C IIOMOLIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

42 YPaBHEHUH C IIOMOLIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

43 YpPaBHEHUH € TOMONIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1

45 PelreHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1
Konrtponsnas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIUH. 1
TpuronomeTpuyeckue HepaBeHCcTBA"

49 OcCHOBHBIE METOBI PELICHUS !
MOKa3aTeIbHBIX HEPABEHCTB

50 OcCHOBHBIE METOBI PELICHUS !
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOABI PELLIEHUS |
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METOABI PELLICHUS |
[I0KAa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOABI PELLICHUS 1




JorapuMUUEecKUX HEPAaBEHCTB

OCHOBHBIE MCTOJbI PCIICHUS

> Jorapu()MUYECKIX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
Jorapu()MUUECKIX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
JorapupMHUUECKUX HEPAaBEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UPPaLMOHAIEHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UPPaLMOHAIEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppanroHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppanroHaAILHBIX HEPABEHCTB
61 I'padmaeckne MeToabI penieHus
UppalMOHAIBHBIX YPaBHEHHH
6 I'padraeckne MeToABI penIeHus
UppalMOHAILHBIX YPaBHEHHH
63 I'paduueckue MeTObI peLIeHUs
MOKa3aTeIbHBIX ypaBHEHUN
64 I'padmaeckne MeToabI penieHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padnaeckne MeToabI penieHus

Jorapu(pMUUECKUX ypaBHEHUN




66

I'padmueckue MeTOABI pelIeHHS
norapuMUYECKIX HEPABEHCTB

67

I'padmyeckue MeToAbl perieHus
sJorapuMUUecKUX HEPAaBEHCTB

68

I'padmyeckue MeToAbl peeHus
MOKAa3aTeIbHBIX U JOrapu(MHUUECKUX
YpaBHEHUH

69

I'padmueckue MeTOABI pelIeHHS
MOKAa3aTeIbHBIX U JOorapu(PMHIECKUX
YpaBHEHUH

70

I'padmueckue MeTOABI pelIeHHS
MOKAa3aTeIbHBIX U JOorapu(pMHIECKUX
HEPABEHCTB

71

I'padmueckue MeTOABI peHIeHHS
MOKAa3aTeIbHBIX U JOorapu(PMHIECKUX
HEPaBEHCTB

72

Kontponbnas pabota: "UpparnmonanbHbie,
MOoKa3aTeabHbIE U JIOTapu(pMUIECKHe
HepaBeHCTBA"

73

KomrmiekcHbie uncia. Anredpanyeckas u
TpUTOHOMETpHUEecKas (popMbI 3arucu
KOMILJIEKCHOTO YKCa

74

KomrmiekcHbie uncia. Anredpanyeckas u
TpUTOHOMETpHUEecKas (popMbI 3arucu
KOMILJIEKCHOTO YKCia

75

Apudmerndeckue orneparuu ¢




KOMIIJICKCHBIMHU YU CJIaMH

Apudmerndeckue orneparuu ¢

76 KOMIUIEKCHBIMH YHCIIaMHU

77 N300paskeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJMHATHOM INIOCKOCTH

73 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu us
KOMIUIEKCHOT'O YHUCJIa

20 ®opmyna Myaspa. KopHu n-oii ctenenu us
KOMIIIEKCHOT'O YHUCJIa
IIpuMeHeHnEe KOMIUIEKCHBIX YMCEI IS

81 peneHust PU3NYECKUX U TEOMETPUIECKIX
3a1a4y

20 KontponsHas padora: "KommuiekcHbie
yucna"

&3 HarypainbsHsle u niensie yucia

84 HarypanbHble U 11enbie yucia

g5 [IpuMeHeHNne MPU3HAKOB AEITUMOCTH LENBIX
qucen

26 [IpuMeHeHNne MPU3HAKOB AEITUMOCTH LENBIX
qucel

g7 [IpuMeHeHNne MPU3HAKOB AEITUMOCTH LENBIX
yucen: HOJ[ u HOK

88 [IpuMeHeHne NPU3HAKOB ACIUMOCTH LETbIX




yucen: HOJ[ u HOK

HpI/IMeHeHI/IC IMPU3HAKOB ACIMMOCTH LEIIBIX

89 YHUCEN: OCTATKHU 10 MOIYJIIO

90 [IpuMeHeHne MPU3HAKOB ACIUMOCTH LETbIX
YHUCEN: OCTATKHU 10 MOIYJIIO
[IpuMeHeHne MPU3HAKOB ACIUMOCTH LETbIX

91 qucell: aropuT™ EBKinaa ans pemenus
3a/1a4 B LENbIX YHCIIAX

9 Kontponbrast pabota: "Teopust menbix
yucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHUI.

93 PaBHOCHIIBHBIE CUCTEMBI 1 CHCTEMBI-
CJIEJICTBHS
Cucrema 1 COBOKYITHOCTh YPABHEHUI.

94 PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CJIEJICTBHS

95 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEH palliOHAJIbHBIX YPAaBHECHUIN
OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U

96 COBOKYITHOCTEW MPPALMOHAIBHBIX
YpaBHEHUU

97 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEH I0KAa3aTEIbHbIX YPAaBHEHUN

08 OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX YPABHEHHI

99 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U




COBOKYITHOCTEH JIorapu(MUIECKUX
YpaBHEHUU

100

OCHOBHBIE METOBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUIECKUX
YpaBHEHUI

101

[IpuMmeHeHne CUCTEM K PEIICHUIO
MaTeMaTUYECKHX 3a7a4 U 3a7a4 U3
pa3NUYHBIX 00JIaCTe HAYKH U peabHOM
JKU3HU, MHTEPIPETaLUs IOJy4YEHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYeCKHX 3aja4 U 3a7a4 u3
pa3IUYHBIX 00J1acTel HAYKU U PEaTbHOU
JKU3HHU, UHTCPIPCTAINS IMOJTYYCHHBIX
pe3ynbTaTOB

103

[IpmeHeHNne HEPABEHCTB K PEIICHUIO
MAaTEMATHUYCCKHUX 3aJa4 U 3a1a4 U3
pa3IMYHBIX 00J1acTel HAYKU U PEaTbHOU
KU3HU, HHTEPIPETaLUs TOTy4YEeHHBIX
pe3ynbTaTOB

104

Kontposnbnas padora: "Cucrembl
paloHaIbHBIX, HPPALMOHAIBHBIX
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHHH"

105

PanmonanpHble ypaBHEHHUS € TapaMeTpaMu

106

ParnmoHanbHbIe HEpaBEHCTBA € TTApaMEeTPaMHU




107

PanyoHanpHbIE CHCTEMBI € TapaMeTPaMHu

108

HppanmonanbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109

HppatmonaibHble CUCTEMBI C TapaMeTpaMu

110

ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

111

Iloka3aTenbHbIE CUCTEMBI C ITaPAMETPAMHU

112

Jlorapudmuueckue ypaBHEHUs, HEPAaBEHCTBA
C ImapaMeTpaMu

113

Jlorapugmuueckue cUCTEMBI ¢ TapaMeTpaMu

114

Tpuronomerpuyeckue ypaBHEHHUS C
napaMmeTrpamu

115

TpuroHomerpuveckre HepaBEHCTBA C
napamMeTpamMu

116

TpuroHomeTpudecKue CUCTEMBI €
napaMeTpamMmu

117

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKHX MOJIEIel pealbHbIX
CUTYallUil C MOMOIIBIO YPaBHEHUH C
napameTpamu

118

[TocTpoenue u uccnegoBaHue
MaTeMaTHYE€CKUX MOJIEJIeH pealbHbIX
CUTYyallli C MOMOILBIO CUCTEM YPABHEHUH C
napameTpamu

119

[TocTtpoeHue u uccnegoBaHue




MaTeMaTHYECKUX MOJENIEN peanbHbIX
CUTYyalllil C MOMOILBIO CUCTEM YPABHEHUH C
rnapaMeTpamMu

Kontponbnas padota: "3agaun ¢

120 .
napaMeTrpamu

121 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuii: "YpaBHeHus"

122 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHU"

124 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencrna"

125 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBenctna"

126 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBenctna"

127 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHuii: "[IponsBoaHas u e€ npumeHenue"

128 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuii: "[IponsBoaHas u e€ npumeHenue"

129 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHuii: "[IponsBoaHas u e€ npumeHenue"

130 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS

3HaHui: "MHTErpan u ero npumeHeHue"




131 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIIUS |
3HaHuil: "Oyukiun"
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIHS !
3HaHui: "OyHKIUK"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIHS 1
3HaHui: "OyHKIHUA"
134 Hrorosas koHTpobHas paboTa 1 1
135 HroroBas koHTpoibHas paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATU3AIIN !
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
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