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HOACHUTEJBHASA 3AIINCKA

VY4eOnbll npeameT «Anredpa» SBIsIeTCs OHUM U3 HanboJjiee 3HaYUMBbIX B
IporpaMme CpeHero oduiero oopa3oBaHus, MOCKOJIbKY, C OJTHOM CTOPOHBI, OH
o0ecreuynBaeT MHCTPYMEHTAIbHYIO 0a3y Uil M3Yy4EeHHs BCEX E€CTECTBEHHO-
HAy4YHBIX KYPCOB, a C APYTOM CTOPOHBI, (GOPMHUPYET JOTUYECKOE U aOCTPAKTHOE
MBIIIJICHHE OOYyYalolMXCsi Ha YpOBHE, HEOOXOJUMOM JUIsl OCBOCHHS
uH(pOpMaTHKHU, 0OIIECTBO3HAHUSI, HCTOPUH, CIIOBECHOCTH U APYTUX JUCIUIUIMH.
B pamkax gaHHoro y4yeOHOro Kypca OOydarlollMecss  OBJIAJIEBAIOT
YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HayKH, KoTopas (OpMyIUpyeT CBOU
JTOCTHXKEHUS B MaTeMaTH4eCKo Gopme.

VY4eOHblil Kypc anreOpbl M Hadal MAaTEMaTHYECKOTO aHaIn3a 3aKJIabIBACT
OCHOBY JUJI1 YCHEIIHOTO OBJAJCHHS 3aKOHAMU (U3UKU, XUMHUH, OUOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHJEHIMN pPa3BUTHS DKOHOMHUKHA U OOIIECTBEHHOM
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(GPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOIB30BaTh WX IS JaJIbHEUIIIEro
oOpa3oBaHMsi W B TIOBCEAHEBHOM KU3HU. B TO ke BpeMms OBJajJcHHE
a0CTpaKTHBIMM W  JIOTHUYECKHM CTPOTMMH KOHCTPYKIUSIMU  aireopbl |
MaTEMaTUYECKOr0 aHalin3a pa3BUBAET YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, JIOKA3bIBaTh YTBEPKACHHUS C TTOMOIIBIO UHIYKIIUH
U pacCyXJaThb JEIyKTUBHO, HCIIOJIb30BaTh OOOOIIEHHWE W KOHKPETH3AIHUIO,
a0bCTparupoBaHve M aHaJIOTHIO, (OpMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIILJICHUE.

B xome wusydenumss yueOHOro mpeamera «Anrebpa» oOydaromnmecs
MOJIYYalOT HOBBIA OMBIT PEIICHUS MPUKIATHBIX 3a7a4, CaMOCTOSITEIBHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJENIC pealbHBIX CUTYallMi, UHTEPIPETAINH
MOJIYYCHHBIX ~ PEUICHUH, 3HAKOMSATCS C TMpUMEpaMu  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH B TMpHUPOJIe, HAYKE M HCKYCCTBE, C BBIIAIOIIMMUCS
MaTEMaTUYECKUMH OTKPBITHUSIMHU U UX aBTOPaMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIHHBIM BOCITUTATEIBHBIM MTOTEHIIUATIOM,
KOTOPBIN peaqu3yeTcsi Kak dYepe3 Y4eOHbI MaTepuall, CIOCOOCTBYIOIIHIA
(hOpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS, TaK U uepe3 CHelupuKy yuyeOHOM
NeSTEIbHOCTH, TPEOYIOIIEH MPOJODKUTEIHPHOM KOHIEHTPAIlM BHUMAHMSI,
CaMOCTOSITEIbHOCTH, AaKKYpaTHOCTH M OTBETCTBEHHOCTH 3a TOJyYEHHBIN
pe3ynbTar.

B ocHoBe meronuku oOydyeHHs anreOpe W HadajgaM MaTeMaTH4eCKOTO
aHaIM3a JCKUT JeATeIbHOCTHBIA TPUHITUI OO yUCHHUS.

B crpykrype ydeOHOrO mpemmera «AireOpa» BBIACICHBI CIETYIONTHE
coJiepKaTeIbHO-METOAMUECKe JTUHUH: «YHucna U BeIYUCICHUSY, « DyHKINHA U
rpagukn», «YpaBHEHUS © HEpaBeHCTBa», «Hauama wmaTemMaTH4ecKOTO
aHanm3a», «MHOXecTBa ¥ JIOTHKa». Bce OCHOBHBIE COJZEpP)KATEIbHO-
METOJAMYECKUE JIMHUUA W3Y4alOTCS Ha TPOTSHKEHWU ABYX JIET OOydeHHs Ha
YPOBHE CpeIHEro 00IIero o0pa3oBaHus, €CTECTBEHHO JOTOJHSS APYT Apyra u
MMOCTETICHHO HACHIAsACh HOBBIMH TeMaMU W paszjaenamu. JlaHHBIN ydeOHbIN
KypC SIBIISIETCS WHTETPATHUBHBIM, TIOCKOJBKY OOBEAMHSET B ce0e coaepaHue
HECKOJbKMX MaTeMaTUYECKUX JUCITUTUINH, TAKUX KakK anreOpa, TPUTOHOMETPHS,
MaTeMaTUYeCKU aHaliu3, TEOpHs MHOXKECTB, MaTeMaThyecKas JIOTHKa |
apyrue. [lo mepe Toro kak oOywaromuecs OBIAJEBalOT BCE OoJiee MIUPOKUM
MaTeMaTUYeCKUM afapaToM, y HHUX [OCJIeNoBaTensHO (opmupyercs u
COBEPIIICHCTBYETCS YMEHHUE CTPOWTh MAaTEeMaTHYECKYyI0 MOJENIbh pPeaTbHOMI
CUTyaIlN¥, IPUMEHATh 3HAHUS, MOJYYCHHBIC MPU W3YYECHUU y4eOHOTO Kypca,



JUTSL pEILIEHUsI CAaMOCTOSITEIHFHO CPOPMYIIMPOBAHHON MaTEMaTUYECKOM 3a/1auu, a
3aTeM MHTEPIIPETUPOBATH CBOW OTBET.

ConepxxarenpHOo-MeTOaMYeCKass  JHMHUS  «Yucma W BBIYUCIICHHS
3aBepiiaeT (HOPMUPOBAHHE HABBIKOB HCIOJb30BaHUS JCHUCTBUTEIBHBIX YHCEI,
KOTOpO€ ObLII0O HaYyaTO HAa YPOBHE OCHOBHOIO 00I1ero odpa3zoBanus. Ha ypoBHe
cpenHero oOmero oopa3zoBaHusi 0co00e BHUMaHUE yaenseTcs: (OpMUPOBAHUIO
HABBIKOB pallMOHATBHBIX BBIYMCIICHUM, BKIIIOYAIONIUX B €0 HMCIOJIb30BAHHE
paznuyHbBIX (OpM 3aMHMCH YUCIA, YMEHHE JeNiaTh MNPUKHUAKY, BBINOIHSATH
npuOIMKEHHBIE BBIYUCIICHHUS, OLIEHWBATh YKCIIOBBIE BBIpaXXEHUS, paboOTaTh C
MaTEMaTUYECKUMH KOHCTaHTaMH. 3HAKOMbIE OOyYarolmuMcs MHOECTBa
HATYypaJbHBIX, IIEJIbIX, PAIIMOHATLHBIX U JIEUCTBUTEIIbHBIX YUCEN JOMOTHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX uucel. B  KkaxaoM W3 3THX MHOXECTB
paccMaTpuBalOTCA CBOMCTBEHHbIE €My CHEIU(PUUECKHE 3aladdl U OIepaluu:
JIeJICHUE HAaleJlo, ONEPUPOBAHME OCTAaTKaMU Ha MHOXECTBE UENbIX YHUCEN,
0co0Oble CBOMCTBA pallMOHAJIBHBIX U UPPALIMOHAIBHBIX YKCeN, apudMeTnyeckue
olepaluy, a TaKXKe H3BJICUCHUE KOPHS HATYypaJbHOW CTENEHH HAa MHOXKECTBE
KOMIUIEKCHBIX 4YMcell. brarogaps mnocienoBaTelbHOMY pPACHIMPEHUI0 Kpyra
UCIIOJIb3YEMBIX UYHCENT U 3HAKOMCTBY C BO3MOYKHOCTSIMM HUX NPUMEHEHUS IS
pelleHrsl pa3IUYHbIX 3a7ad (popMmHpyeTcs MpEACTaBICHUE O €AUHCTBE
MaTeMaTUKU KaKk HayKd U €€ poJu B MOCTPOCHUM MOJIEJECH pealbHOr0 MHpa,
IIUPOKO UCIOJIb3YIOTCA 000011IEHNE U KOHKPETU3ALIUA.

JIuaust «YpaBHEHUsI U HEPABEHCTBA» PEaM3yeTCsl Ha MPOTSHKEHUU BCETO
oOyueHHUs1 Ha ypOBHE CpeIHEro o0Iero oOpa3oBaHHUs, MOCKOJbKY B Ka)XIOM
paznene IlporpamMmmbl IpeaycMOTPEHO pEIIEHHE COOTBETCTBYIOLIMX 3aaad. B
pe3ynbTaTe O0O0ydYarollMecs OBJAJACBAIOT pPa3jIMYHbBIMH METOJAaMU PEIICHUs
paIllMOHANBHBIX, HUPPALMOHATBHBIX, ITOKA3aTENbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHEHUN, HEPaBEHCTB U CHCTEM, a TaKXke 3ajady,
cofepkauux napamerpsl. [lonydeHHble yMEHHS IIHPOKO HCIOJIB3YIOTCSA NPHU
UCCIIEIOBaHUM (QYHKUMH C TIOMOIIBIO IPOU3BOJHOM, WIPU  pPEIICHUU
NPUKIAIHBIX 3a7a4 WM 3aJ1a4 Ha HAXOXKACHHE HAaMOOJBLIMX W HAUMEHBIIMX
3HauCHNA (QyHKUMK. J[aHHAs colepikaTesbHas JIMHAS BKIIOYACT B CeOs TakKe
(hopMupOBaHE yMCHHI BBINOIHATH Pacy€rhl 10 (GopMysaMm, mpeodpasoBaHs
pallMOHAIBHBIX, UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a
TaK)Ke BBIPAXKEHUI, COJIEpKalMX CTENeHH U Jorapudmel. biraronaps uzydenuto
anreOpandyeckoro  maTrepuana  NPOMCXOAWUT  JajbHeWliee  pa3BUTHE
AITOPUTMHYECKOTO W a0CTPAKTHOTO MBINUICHUS 00yJaromuXcs, GOPMUPYIOTCS
HABbIKM JIEAYKTHBHBIX PACCYXJCHUH, pabOThl C CHUMBOJBHBIMU (opMamu,
MpEJCTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIE pPABEHCTB U
HepaBeHCTB. AnreOpa npesyiaraet 3GGEeKTUBHBIE UHCTPYMEHTBI ISl PEIICHUS
MPAKTUUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJISHO AEMOHCTPUPYET CBOU
BO3MOKHOCTH Kak SI3bIKa HAyKH.

CopepxarenpHo-MeToIMYecKass JUHUS «DYHKIMM U TpauK» TECHO
neperieTaeTcst ¢ JPYTUMHU JIMHUAMUA Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBbICTIE 33JaéT TOCJIEeNOBAaTENIbHOCTh M3y4YeHUs Marepuana. l3yuenue
CTETNIEHHOM, TOKa3aTeNbHOM, JOrapuMUYECKO U TPUTOHOMETPUUYECKUX
(GYHKIMI, UX CBOWCTB M TpaUKOB, HCIONb30BaHUE (YHKIUN I pelIeHHS
3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U PeaibHOM KU3HU TECHO CBSI3aHO KaK C
MaTEeMaTHYECKUM aHAJIN30M, TaK U C PEIICHUEM ypaBHEHUH U HEpaBeHCTB. [Ipu
5TOM OOJIbIIIOE BHUMAaHHE YJeiseTcs (POPMUPOBAHUIO YMEHHUS BbIPAKATh
(dopMynaMu 3aBUCUMOCTH MEXKIY pPa3IUYHBIMUA BEIMYMHAMH, HCCIEI0BATh
MoJIy4YeHHbIe (PYHKIIMU, CTPOUTH UX Ipaduku. Marepuan 3Toi colep:kaTeabHON



JMHUU HAlleJIeH Ha Pa3BUTHE YMEHUN UM HaBBIKOB, MO3BOJISIONIUX BBIPAKATh
3aBUCUMOCTH MEXIYy BEIMYMHAMHM B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoif u cioBecHo. Ero wu3ydeHwe CrnocoOCTBYET pPa3BUTHIO
AITOPUTMHYECKOTO MBIIIJICHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3AIlHH,
UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHUS «Hauana MaremMaTrueckoro aHaiu3a» MO3BOJISIET
CYILLIECTBEHHO PACHIUPUTh KPYr Kak MaTEeMaTHYECKUX, TaK M MPUKIATHBIX
3a/1ay, JOCTYIHBIX OOYYalolMMCS, TaK KaK y HUX MOSIBISIETCS BO3MOKHOCTh
CTpOUTh TpadUKu CIOXKHBIX (QYHKIUH, ONpenensiTb WX HauOOJbIINE W
HAaUMEHBIIIME 3HAYEHUS, BRIUUCIATH TUIOMaAn GUuryp u oObEMBI Tel, HAXOAUTD
CKOPOCTU M YCKOpEHUs mpoleccoB. JlaHHas copepxaTesnbHas IMHUS OTKPHIBACT
HOBBIE BO3MOXHOCTU TIOCTPOCHHMSI MAaTE€MaTUYECKUX MOJIeIell pealbHBIX
CUTYaIlMi, MO3BOJIAET HAXOJUTh HAWIIyUIllee PEIICHHE B MPHUKIAJHBIX, B TOM
YHUCJI€ COLMAJIbHO-DKOHOMUYECKHMX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOr0  aHalu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(hOopMabHO-JIOTMYECKOT0 U KPEaTUBHOT'O MBIIUICHUS, (HOPMUPOBAHUIO YMEHHUI
pacno3HaBaTh TMPOSBICHUS 3aKOHOB MAaT€MATHKH B HayKe, TEXHHUKE U
uckycctBe. O0yuaromumecs: y3HaloT O BBIJIAIOIIUXCS PE3YNIbTATaX, MOJTYYCHHBIX
B XO/JIC Pa3BUTUS MAaTEMAaTHKU KaK HAyKHu, U 00 UX aBTOpax.

ConepsxarenbHO-MeTouYecKas JIMHUS « MHOXKECTBA U JIOTHKa» BKIIOYAET
B ce0sl PJIEMEHTHI TEOPUM MHOXECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHO)XECTBEHHBIC TMPEJICTABIICHNS TMPOHU3BIBAIOT BECh KypC MIKOJbHOM
MaTEMaTUKH W MpeiaraloT HanboJsiee YHUBEPCATbHBIN S3bIK, 00bEIUHSIONIHIA
BCE paslenbl MaTeMaTUKH M €€ MPUIIOKEHUM, OHU CBS3BIBAIOT pa3HbIE
MaTEeMaTUYECKUE TUCIUIUIMHBI U WX MPUJIOKEHUs B enuHoe 1ienoe. [loaromy
BOXXHO J1aTh  BO3MOXKHOCTH  OOydYaromiemycsi TOHHMaTh  TEOPETUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJb30BaTh €ro JUIs
BBIPOKECHUSI CBOMX MbICHeH. IpyruM Ba)KHBIM TPU3HAKOM MaTEMaTHUKH Kak
HAyKW CJENyeT TMpU3HATh CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBaHUU W
CIEIOBAaHUE  OMPENENEHHBIM  TpaBWIaM  TOCTPOCHUSI  JI0KA3aTEJbCTB.
3HAKOMCTBO C AJIEMEHTaMH MaT€MaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBINIICHUSI OOYYaroIIMXCsS, TO3BOJSET WM CTPOUTH CBOU
pacCyXJIeHHsT Ha OCHOBE JIOTUYECKUX TpaBui, (POPMUPYET HABBIKU
KPUTUYECKOTO MBITTUICHHUS.

B  yueOHoM  mpenmmere  «AnrebOpa»  MPUCYTCTBYIOT  OCHOBBI
MaTeMaTUYeCKOrO0 MOJICIMPOBAHUS, KOTOPbIC TMPHU3BAHBI CIIOCOOCTBOBATH
(GOpMHpPOBAHMIO HABBIKOB TOCTPOCHUSI MOJIETIEH pEaNbHBIX CHUTYaIlHi,
WCCICOBAHMUS DTUX MOJENed C TIOMONIBI0  ammapata airedOpbl |
MaTeMaTUYeCKOr0 aHaJIN3a, MHTEPIPETAIMH TOJYICHHBIX PEe3yJbTaToB. Takue
3a/laHusl BIUICTEHBI B KaXKIBIM W3 pa3/IesioB IMPOTrpaMMbl, TMOCKOJBKY BECH
Marepuan yueOHOTO Kypca IUPOKO UCIOJb3YeTCs IS PEIICHUS TMPUKIaTHBIX
3amau. [lpu pemeHUn peanbHBIX TPAKTUYECKUX 3a7ad  OOydJaroIIrecs
Pa3BUBAIOT  HAONIOAATENIBHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOIB30BATh AHAIIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh M0 (hOPMHUPOBAHUIO HABBIKOB PEIICHUS TTPUKIIATHBIX
3aJa4 OpraHu3yeTcsi B TPOIECCe H3y4yeHUs BCEX TeM YydeOHOro Kypca
«Anrebpay.

Ha usyuenne yueOHoro mpeamera «Anredpa» orBoautcs 272 yaca: B 10
kinacce — 136 yacoB (4 vaca B Hemento), B 11 kmacce — 136 yacoB (4 vaca B
HEJIEJIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Yucia 1 BBIYUCICHUA

Pannonanpubie ynciaa. OObBIKHOBEHHBIE M JIECATUYHBIE IpOOU, TIPOLIEHTHI,
OeckoHeuHble nepuoandeckue apodu. [Ipumenenue apodeit U MPOIEHTOB IS
pelIeHnsT TPUKIAOHBIX 3a/lad W3 Pa3JIMYHbIX OTpaciied 3HAaHWM M PealbHOMN
KU3HU.

JlelicTBUTENbHBIE YKCIA. PanuoHaIbHBIE W UPPALMOHAIBHBIE YHCIA.
Apudmernueckre omnepanud C  JIeWCTBUTENbHBIMH  4YHMcClIaMd. Moaynb
JICUCTBUTENILHOTO 4KCIIa U ero cBoiicTBa. I[lpuOnuxEHHBIE BBIYUCICHUS,
paBUJia OKPYTJICHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BRIYUCICHUIA.

Crenenp c wnensiM nokazareneM. buHoMm Hbrotona. Hcnonb3oBaHue
noaxonsimed GopMbl  3allUCH  JIEUCTBUTENBHBIX YUCEN JUISl  PEIICHHUS
NPAKTHYECKUX 33/1a4 U MPEACTABIICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOICTBA.

Crenenb ¢ palMOHaAJIbHBIM TIOKa3aTelIeM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuyHbie U HATypajbHBIC
Jorapu@Msl.

CuHyc, KOCHHYC, TAHT'€HC, KOTAHI'€HC YHCIIOBOIO0 aprymMeHTa. ApKCUHYC,
APKKOCHHYC U apKTaHI'€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa M TOXAECTBEHHBIE NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCUIIbHBIE YpPaBHEHUS U ypaBHEHUs-CleICTBUSA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OcHOBHBIE METOJIbI PEIICHHUS TIEJIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHHIMA
Y HEpPaBEHCTB. MHOrOYJIEHBI OT OJHOW MEPEMEHHOM. JleneHrne MHOrowIeHa Ha
MHOTOWIEH C ocTrarkoM. Teopema be3y. MHorouwiensl ¢  UEIbBIMU
kod(ppunmnentamu. Teopema Buera.

[IpeoOpazoBanHus UNCIOBBIX BBIPAKEHUMN, COIEPKAIINX CTEIIEHN U KOPHH.

HNppaunoHanbHble  ypaBHEHUS. OCHOBHBIE =~ METOJIbI  PEIICHUS
HppalMoOHaIbHbBIX YPaBHEHUI.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX
YPaBHEHUN.

[IpeoOpazoBanue BeIpaXKEHHH, COACPIKANTUX JTOTApU(MBI.

Jlorapudmuueckne  ypaBHeHHs.  OCHOBHBIE  METOABI  PEIICHUS
norapuMUUECKUX YpaBHEHUH.

OcHoBHBIE TPUTOHOMETPUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BBIPKCHHA. Pemenne TPUTOHOMETPUUECKHIX
YpaBHEHUN.

Pemenne cucreM JIMHEWHBIX ypaBHEHWU. MaTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHUI. Ormnpenenurenb MaTpUIbl 2X2, €ro Te€OMETPUYECKUUA CMBICT U
CBOWCTBA, BBIYMCJICHUE €r0 3HAYECHUSA, IPUMEHEHUE ONPEACIUTENS IS
pELIEHNsT CUCTEMBl JIMHEHMHBIX YpaBHEHUHU. PeleHue npuKIagHbIX 3a1ad ¢
IIOMOLIBI0 CHUCTEMBI JIMHEWHBIX YypaBHEHUM. lccienoBaHue NOCTPOCHHOU
MOJIEIH C IOMOIIBIO MAaTPULL U ONIPEACIUTEIIEH.

ITocTpoeHne MareMaTHYECKUX MOJENEH PEaJbHOM CUTYallUd C MOMOIIBIO
YpPaBHEHUHN U HEPaBEHCTB. l[puMeHEeHNE ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3aJlad M 3aJa4 M3 Pa3IMYHbIX 00JacTeil HayKu U peabHOU
KU3HU.

DOyHKUUM U Tpaduku

OyHKIMA, crocoobl 3amanus (QyHkiuu. B3auMHO oOpaTHbBIE (YHKITUU.
Komnosumms ¢ynkumii. I'paduk QyHKuu. DneMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

Oo6nactb onpenesieHrs 1 MHOKECTBO 3HaUeHUH ¢pyHkuuu. Hynu GyHkumm.
[IpoMexxyTkn  3HaAKOmocTOossHCTBA.  UE&THhle U HEu€THble  (PYHKIIHH.
[lepuonuueckne  ¢yHkuuu.  [IpoMexyTkM  MOHOTOHHOCTH  (DYHKITUH.
Makcumymbl 1 MUHUMYMbI (yHKIMUA. Hambomnpiiee © HauMeHblliee 3HAYCHUS
(GYHKIUY HAa TPOMEKYTKE.

Jluneitnasi, KBagpaTuuHas U APOOHO-TMHEHHAs (YHKIUU. DJIeMEHTapHOE
UCCJIeIOBAHUE U TTOCTPOEHUE UX IPaPUKOB.

Crenennas ¢GyHKIUS C HATYpalIbHBIM M IIEJIbIM TTOKa3aTeneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHS N-Oi CTENneHU Kak (QYyHKIHH 0OpaTHOM
CTEIEHH C HAaTYpaJbHBIM [IOKA3aTEIIEM.

[TokazaTenbHas u morapudmuueckas PyHKIIMU, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pellieHUs ypaBHEHUM.

Tpuronomerpruueckass OKpPYXKHOCTb, OIPEACIECHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B pPEANbHBIX MPOLECCAX U SIBICHUSAX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauajna MaTeMaTH4ecKOro aHajan3a

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIEIOBATEIbHOCTENH. MeToxn
MaTeMaTU4eCKOn WH]TYKIIUH. MOHOTOHHBIE u OTpaHUYECHHbIC
OCJe10BaTENbHOCTH. ICTOpUSI BOBHUKHOBEHHSI MAaTEMaTUYECKOT0 aHAIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass U = reoMeTpUyecKas  IMPOTPeccud. becKOHEeYHO
yObIBaroIIasi reomerpudeckas mporpeccusi. Cymma OeCKOHEYHO YOBIBaromIei
F€OMETPUYECKON TIporpeccuu. JIMHEWHBIN M SKCIOHEHIIMAIBHBIA pocT. Hucio
e. @opMmylia CIOXKHBIX MPOLUEHTOB. Vcronb30BaHUE MPOrpecCUM sl PELICHUS
peanbHbIX 3a]1a4 IPUKJIIAJHOTO XapakTepa.

HenpepoiBHble (QYyHKIMM U WX CBOMCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHknuii. CBoWicTBa (DYHKIMI HENPEPHIBHBIX HA OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEUIEHUsS HEpaBeHCTB. lIpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIUN 1S penieHus 3a1ad.

[leppas  w  BTOopas  mpousBomHble  QyHkiuu.  OmnpenencHue,
r€OMETPUYECKUA ¥ (U3HYECKHUH  CMBICT  TPOU3BOJIHON.  YpaBHEHUE
KacaTelIbHON K rpauKy QyHKIIUH.

[IpousBognbie  amemeHTapHbIX  (GyHKumiA. [IpousBomHass  cymMBI,
MIPOU3BEICHHS, YACTHOTO ¥ KOMITO3UIINH (PYHKITUH.

MHoxecTBa U JIOTUKA

MHOX€eCTBO, omepaluyd HaJl MHOKECTBAMHM M WX CBOWCTBA. /[marpaMmbl
Oiinnepa—Benna. IlpuMeHeHuE TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJis
ONMCAHUS PealbHBIX MPOLECCOB M SIBJICHUM, IPU PEIICHUU 3a7ad U3 JAPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHIECKOTO OOBEKTA, CICICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KITACC



Yucia 1 BbIYUCJIEeHUA

Harypansubie u 1menwie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTH
IEIbIX YKCeN, HauOonbImuii oo nenurens (nanee — HOJl) n HauMeHblee
obmee kpatHoe (nanee — HOK), octaTkoB mo Mojyito, anroputma EBkiauaa s
pelieHus 3a1a4 B 1eJIbIX Yhciiax.

KommiexcHple ymucna. Anredpamdeckas ¥ TpUTrOHOMETpUYECKas (hOpMbI
3alUCH KOMIUIEKCHOTO uHnciia. ApudMETHYECKHE Olepalui ¢ KOMIUICKCHBIMH
yuciaaMu. M3o0paxeHrne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIJIOCKOCTH.
®opmyna MyaBpa. KopHu N-oif cTemeHM U3 KOMIUIEKCHOTO —4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  YMCEN  JUIS  pelieHus  (QU3WYeCKuX |
reOMETPUYECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTH YpaBHCHHMH M HEpaBEHCTB. PaBHOCHIIBHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op KOpHEW  TPUTOHOMETPHUYECKHX YPaBHEHHH C  IOMOIIBIO

TpHFOHOMGTqueCKOﬁ OKPYKHOCTH. Pemenue TPUT'OHOMCTPHUICCKUX
HCPABCHCTB.

OcHOBHBIC MCTOABI PCIICHHUA IIOKA3aTCIbHBIX H JIOI’apI/I(i)MI/ILICCKHX
HCPABCHCTB.

OCHOBHBIE METO/IBI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELICHUS CHUCTEM M COBOKYIHOCTEH PalMOHAJIBHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(MUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMH.

[IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K  PEIICHUIO
MaTeMaTHUYeCKUX 3aJad U 3a7lad M3 pa3jMyHbIX oOJacTeld HayKu M peanbHON
KU3HH, NHTEPIPETALMS [IOJTYyUYEHHBIX PE3YIIbTATOB.

DOyHKUUM U TpaduKku

I'padux xommosuruu ¢yHkuuid. ['eomerpruyeckue oOpa3bl ypaBHEHUM H
HEPABEHCTB HA KOOPJIAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QPyHKITUN, UX CBONCTBA U TpaUKH.

I'paduueckue meTonbl pelieHus ypaBHEHUN U HepaBeHCTB. [ paduueckue
METO/IbI PELIEHNUS 3a/1a4 C IapaMETPaAMHU.

Hcnonb3oBanne rpadukoB (yHKUIUN A7 HCCIEAOBAHUSA MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUH 3a7ay U3 JPYTruX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauajna MaTeMaTH4eCcKOro aHajan3a

[IpumeneHnre MPOM3BOIHON K MCCIIEOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTD
U dSKcTpeMyMmbl. HaxoxneHue HamOOJbIIEr0O W HaWMEHBIIET0 3HauYeHUH
HENpephIBHON (YHKIIMHM Ha OTpPE3Ke.

IIpuMeHeHre NPOM3BOAHON I HAXOXKACHUS HaWIy4dlIero peuieHusl B
NPUKIAAHBIX 3a/a4dax, s ONpelNeseHUsT CKOPOCTH M YCKOPEHHs Mpolecca,
3a1aHHOTO (DOPMYITOH W TPAPUKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IIepBoOOpa3HbIX. [lepBooOpasHbIe
aneMeHTapHbIX QyHkumid. [IpaBuia HaxoX1eHUs IepBOOOPa3HBIX.

WNurerpan.  I'eomerpudecknii  CMBICH  MHTerpana.  Beluucnenue
onpeaenéHHoro uuTerpaia mno gopmysne Hototona-JleitOnuna.

[IpumeneHne uHTErpasia g HAXOXKACHUS IUIOHaed MIOCKUX (Uryp u
00BEMOB r€OMETPUYECKUX TEIL.

[Tpumeps! pemenuit auddepeHnanbHbBIX ypaBHEHUNH. MareMaTtudeckoe
MOJIETUPOBAHUE pPEATbHBIX MPOIECCOB C MOMOMIbI0 U depeHIIHaTbHBIX
YpPaBHEHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O IIPEJIMETA
«AJITEBPAy» (YTJIYBJIEHHBIM YPOBEHbL) HA YPOBHE CPEJHEI'O
OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMK  OOydaroIierocss  Kak
AKTMBHOT'O M OTBETCTBEHHOI'O YJI€HA POCCUUCKOTO OOIIECTBa, MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYD, SIBJICHUM,
IpoIeAYp TPaKIaHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yYMEHHE
B3aMMOJICHCTBOBaTh C COIMMAJIBHBIMA HHCTHUTYTaMH B COOTBETCTBHH C HX
GYHKIUSAMHA U HA3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(pOpPMUPOBAHHOCTH POCCUHCKON IPAXAAHCKOI NICHTHIHOCTH, YBaXKCHHUsI
K IIPOLIOMY U HACTOSIIEMY POCCHHCKON MAaTCMATHKH, LICHHOCTHOE OTHOLICHUC
K JOCTHKCHHUSIM POCCHUCKUX MAT€MaTUKOB M POCCUMCKOM MaTeMaTH4E€CKOU
IIIKOJIbI, WCIIOJIb30BAHUE ATUX JIOCTIKCHHN B APYTUX HayKax, TEXHOJOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEH POCCHICKOTO HapoJa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUs, OSTHUYECKOTO IIOBEICHUS,
CBSI3aHHOTO C  MNPaKTUYCCKUM TPUMEHEHHEM JIOCTHXKEHUM HayKH H
JESITEIbHOCThIO YUEHOTO, OCO3HaHHWE JIMYHOTO BKJIaJa B TMOCTPOCHHUE
YCTOMYHMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIHOYAs ACTETHUKY MaTeMaTH4YECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPUUMYHUBOCTH K MAaTEMaTHYECKUM acIleKTaM pPas3JIMYHbIX BUJO0B UCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
WHTEpecax 370poBOro © 0Oe3omacHOro oOpas3a JKHU3HH, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 3JIOPOBBIO (340pOBOE IHMTaHHME, COaJaHCHPOBAHHBIN
PEXKUM 3aHATUNA U OTJIbIXA, PETYJsIpHAs (Pu3nuecKas akTUBHOCTD), (PU3HUECKOE
COBEPIIICHCTBOBAHUE npu 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHLHOM
eI TEIbHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasmuHbBIM  chepaM  TPO(PECCHOHATBLHON  JIEITCIBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ MPUITIOKCHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymerd mpodeccun W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh U  CIOCOOHOCTHP K  MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKECHUU BCEW >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HATIPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHHUMAaHWE BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX  MPOLIECCOB HA COCTOSIHUE MPUPOJAHOU U
COIMAIBHOM CpeNbl, OCO3HAHHWE TJIO00ATBHOTO XapakTepa JKOJIOTHYECKUX
npo0JieM, OpUEHTALIUSI Ha PUMEHEHUE MAaTeMaTUYECKUX 3HAHUMN ISl PEIICHUS
3a/1a4 B 00JIACTH OKPYIKAIOIICH Cpepl, INITAHUPOBAHKUE MTOCTYIIKOB U OLIEHKH X
BO3MOKHBIX ITOCIEACTBUN JIJI1 OKPYKAIOIIEW CPEJIbI;



8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsA HAayKM U OOINECTBEHHOW MPAKTHKH, ITOHUMAaHUE
MaTeMaTHYECKOW HAyKW Kak c(ephl 4eIOBEUECKON NeATeIbHOCTH, ATAINoOB €&
pPa3BUTUS M 3HAYMMOCTH JUJISl Pa3BUTHS ITMBWIM3AIIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MaTEeMaTUYeCKOM KyJbTypOll Kak CPEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO W HCCIIEIOBATEIIbCKYIO JEATCIIbHOCTh
WHJVMBUAYAJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHbIE YHUBEPCAIbHbBIE YUeOHbIE /1eiliCTBUSA

ba3zoBble 1ornyeckue AecTBU:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MAaTEMATUYECKUX
OOBEKTOB, TIOHSATUW, OTHOUICHUH MEXAYy MOHATHSAMHU, (GOPMYIUPOBATH
onpeeaeHus MOHSTHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
Kjaccu(uKanuy, OCHOBaHUSA Ui OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (GOPMYJIUPOBaTH M  NPEOOPa3OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpPOTUBOpEUHs B paKTax, JAHHBIX, HAOIOMICHUSIX U YTBEPKIACHUSX, Mpe/jiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JienaTh BBIBOJABI C WCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKJCHUN (MpsSMble W OT TMPOTUBHOTO), BBICTPAUBATh APTyMEHTAIIHUIO,
OPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElUICHUs, BBHIOMpaTh Haubojee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eHCTBUA:

MCIIOJIh30BaTh BOMPOCHI KaK MCCIENOBATEILCKUN WHCTPYMEHT IMO3HAHMSI,
dbopMynupoBaTh  BOMPOCHI, (GUKCUPYIONIME MPOTUBOpEUYne, Mpodiemy,
yCTaHaBIMBATh UCKOMOE M JJaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH
CBOIO TTO3UIINI0, MHCHHE;

MIPOBOIUTH CaMOCTOSITEIIBHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
WCCJICIOBAHKUE IO YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,
SBJICHHS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSITENEHO (POPMYIUPOBATH 00O0OIIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOMIO/ICHUS, WCCIEIOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCA, a TAKXKE BBIIBUTATH
MIPEANOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PadoTa ¢ nngopmanueii:

BBISIBIIATH JNePUIUTHI WHPOpPMAIIUH, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U TSI pEIICHUS 3a/1a4H;



BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATHU3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UHPOPMAILIKIO, MPEACTABIATh €€ B pa3IMUHbIX PopMax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OPMYyJIHpOBaTh CYKIEHUS B COOTBETCTBHUH C
YCJIOBUSIMH U TISTISIMH OOIIEHHUSI, ICHO, TOYHO, FPAMOTHO BBIPaKaTh CBOIO TOUKY
3pEHHS B YCTHBIX M TMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 X0y PEIICHUS
3a/1a9M, KOMMEHTHPOBATh TMOJIYYCHHBIN pPe3yIbTaT;

B X07i¢ 00CYXJIeHHUs 3a]1aBaTh BOIPOCHI IO CYIIIECTBY 00CYKIaeMOH TEMBI,
npoOJieMbl, pelIaeMoi 3aJadyu, BBICKAa3bIBATh /W, HAaIlleJICHHBIE Ha ITOMCK
pelIeHus], COMOCTABISTh CBOU CYXIEHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB
Jyajora, OOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIINH, B KOPPEKTHOM (popme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pPe3yIbTaThl penieHus 3aJ1a4u, AKCIICPUMEHTA,
UCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

PeryjsiTuBHbIe YHUBepCcaJbHbIe y4eOHbIe 1eiicTBUA

Camoopranusamnus:

COCTaBJISATh IUIaH, aJITOPUTM PELIEHUS 3aJjaui, BHIOMpATh CIOCO0 pelieHus
C Y4Y4€TOM HMEIOLUXCS pPEecypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATH BApUaHThl PEUICHUH C y4yETOM HOBOH
uHpOopMaIuu.

CaMOKOHTPOJIb, SMOLIHOHAJIbHBIH MHTEJIEKT:

BJa/leTh HAaBBIKAMU TIO3HABATEJILHOM pediiekcud Kak OCO3HaHUS
COBEpUIAEMbIX JCHCTBUM W MBICIUTENbHBIX IPOLIECCOB, WX PE3YJIbTATOB,
BJAJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTpPOJIS Ipoliecca W pe3yJibraTa
pellIeHrsT MaTeMaTHYeCKON 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPU PpEHICHUU
3aladyd, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSITENLCTB, TaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHHMBAaTh COOTBETCTBHUE pe3yJbTaTa LEId U YCIOBUSM, OOBSACHATH
NPUYUHBl JOCTM)KEHUS WM HEJOCTHKEHHUS pPe3yJIbTaTOB JesTebHOCTH,
HAXOIUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHMMAThb W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
WHANBUAYAIbHONH pabOThl MpU pEIIeHWH YYEeOHBIX 3a/Jay, NPUHUMATH LEb
COBMECTHOM N1eATEIbHOCTH, MJIAHUPOBATh OPraHU3aLMI0 COBMECTHON paboThI,
pacnpenenaTs BUabl padoT, JOroBapuBaThCs, OOCYKIATh MPOIIECC U pe3ysbTar
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYMIOBLIX (hopMax paboThl (00CykaeHUsI, 0OOMEH MHEHHIH,
«MO3TOBBIE MITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb paboOThl U
KOOPJMHHUPOBATh CBOM JIEHCTBUS C APYTMMH WI€HAMH KOMaHbl, OLEHUBATh
KauecTBO  CBOEr0  BKJIaga B  OOMMHA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kyacce oOyyaromuics MOITYYUT CIIETYIOIIUE
IpeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca « AnreOpay:

Yucia 1 BBIYUCTICHUSA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: PAIMOHAIILHOE YMCII0, OECKOHEUHas
nepuoauyeckas JpoOb, MPOIEHThI, HPPAUOHATBLHOE YHCIIO, MHOXECTBa
PalMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSTh APOOM W TPOLEHTHI Uil PEIICHUs MPUKIATHBIX 3a7ad U3
PAa3IMYHBIX OTPACIIEN 3HAHUN U pEallbHOU KU3HU;

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCIICHMS, T[paBUiia  OKPYIJICHHS,
IIPUKUJIKY U OLICHKY PE3yJIbTaTa BEIYMCIICHUM;

CBOOOJHO ONEpPUPOBATH TMOHATHEM: CTENEHb C IEJIBIM II0KAa3aTeleM,
UCIOJb30BaTh MOAXOAALIYI0 (OpMY 3amUCH JCHCTBUTEIBHBIX YHCEN s
peLICHUs MPAKTUYECKUX 3a/1a4 U [PEJICTABIICHUS JaHHbIX;

CBOOOZIHO  ONEpUpOBaTh  MOHATUEM:  apU(PMETUYECKUN  KOpPEHb
HATypaJIbHOU CTEIICHU;

CBOOOZIHO  ONEpUPOBATH  MOHATUEM: CTENEHb C  pallOHAJIbHBIM
II0Ka3aTeseM;

CBOOOZHO ONEpUPOBaTh MOHATHAMM: JIOTapu(dM 4YHUCIA, NECATUYHBIE U
HaTypajbHbIE JIOTapU(MBI;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YHUCJIOBOTO apIyMEHTa;

OIEpPUPOBATh IOHATHUAMH: APKCUHYC, APKKOCHHYC M apKTaHI'€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO  OMNEpUpOBATh  MOHATUSIMU:  TOXKIECTBO,  YpPaBHEHHE,
HEPAaBEHCTBO,  pPAaBHOCWIbHBIE  YPaBHEHMS W YPaBHEHUSA-CIICICTBUA,
PABHOCWJIbHBIE HEPABEHCTBA,;

OPUMEHATh Pa3JIMYHbIE METOAbl PEUICHHUs pPalMOHAIbHBIX U JIPOOHO-
pallMOHAJIBHBIX YPAaBHEHHUM, MPUMEHAThH METOJ HWHTEPBAJIOB ISl PELICHUS
HEpPABEHCTB;

CBOOOJHO OMNEpPUPOBATh MOHATHSIMH: MHOTOWIEH OT OJHOM MEepEeMEHHOMH,
MHOTOYJIEH C LEIbIMU KO3(UIMEeHTaMu, KOPHH MHOTOYJIEHA, NPUMEHSTh
JEJICHUEe MHOIOYJIE€HAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy besy m Teopemy
Buera nns pemenns 3anad;

CBOOOZHO OINEpPUPOBaTh MOHATUSMU: CUCTEMa JIMHEHHBIX YpaBHEHMIH,
MaTpula, ONPENEIUTENb MAaTpULbl 2 X 2 M €ro reOMETPUYECKH CMBICI,
HCIIOJIB30BaTh CBOMCTBA OMPENEIUTENs 2 X 2 ISl BBIYMCIICHHS €r0 3HAYEHUS,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHHWs CUCTEMBbl JIMHEHHBIX YPaBHEHUH,
MOJEIUPOBATh pEaJbHbIE CHUTYallUd C TOMOINBK) CHUCTEMBI JIMHEHWHBIX
YPaBHEHUH, MCCIEAOBATh ITIOCTPOCHHBIE MOJEINM C IIOMOLIBIO MaTpULl M
ONIPENEIINTENIEH, NHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTaT;

MCIIONIb30BaTh CBOMCTBA JCHCTBHM C KOPHAMU [UJIsi TpeoOpa3oBaHus
BBIPAKECHN;

BBITIOJHATh NMPEoOpa3oBaHUsl YHUCIOBBIX BBIPAXKEHUH, COAEpIKAIIUX
CTEIIEHH C PallMOHAJIBHBIM ITI0KA3aTeIIEM;

HCIIOJIb30BaTh CBOMicTBa  JOrapu¢pmoB s npeoOpa3oBaHUs
Jorapu(pMHUUECKUX BBIPAKECHU;



CBOOOJTHO OTIEPUPOBATH MOHSATUSMU: UpPPAIIMOHATIbHBIE, MOKa3aTEIbHbIE U
norapuMUUYECKHEe YpaBHEHUS, HAXOJUTh MX PEHIEHUS C I[OMOIIbIO
PaBHOCHJIBHBIX TIEPEXO/I0B UITU OCYIIECTBIISSI TPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUrOHOMeTpuUuyeckue  GopMysiabl s
npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOJTHO ONEPHUPOBATH TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh HEOOXOIMMble (OPMyJbl I PEIICHHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUMH;

MOJICTIUPOBaTh pealbHble CHUTYyallUd Ha s3bIKE anreOpbl, COCTaBIATH
BBIPAKEHHUSI, YPAaBHEHHUs, HEPaBEHCTBA II0 YCIOBHUIO 3a/laud, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHMEM alllapaTa ajireopsbl.

DOyHKUUM U Tpaduku:

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: (DYHKIHS, CIOOCOOBI 3aJlaHUS
GyHKIMM, B3aUMHO OOpaTHble (GYHKIMH, KOMMO3UIUS (PYHKIUN, rpaduk
(YHKIIMHU, BBITIOJHATD JI€MEHTapHbIE TpeoOpa3zoBaHus rpa@ukoB QyHKIIHIM;

CBOOOJTHO OTEPUPOBATH MOHATUAMHU: 00JIACTH OMPENEICHUS U MHOXXECTBO
3HaUYCHUN (PYHKIMU, HYIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OIEpUPOBATh MOHATHUSAMU: YETHBIE M HEYETHbIE (YHKIIHH,
nepuoaudeckue PyHKIUU, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI
U MUHUMYMBI (YHKIIMW, HAuOOJIbllIee U HaUMEHbIee 3HaueHue (QYHKIMH Ha
POMEXYTKE;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMU: CTETICHHAs (QYHKIIMS C HATYPaJIbHBIM
U 1IeJIBIM TOKa3aTeseM, Tpaduk cTeneHHOW GyHKIUU C HATYPAJIbHBIM U 1ETBIM
nokasaresieM, rpaduk KOpHs N-0il cTeneHn Kak (yHKIIMH OOpaTHOM CTENEHU C
HATypaJbHBIM IMOKa3aTeJIeM;

OTIepUPOBAThH MOHATUAMHU: JIMHEHHAs, KBaJpaTHUHAasl U JIPOOHO-IMHEHHAs
(YHKIIMM, BBIMOJIHATH OSJEMEHTAPHOE UCCIIENOBAHUE U TOCTPOCHUE UX
rpauKoB;

CBOOOJTHO OTEPUPOBATh MOHIATHSAMU: MOKa3aTeNlbHAS U Jorapupmudeckas
GyHKIIMM, UX CBOMCTBA M rpaduKH, UCIMOJIb30BaTh UX TpadUKU NI pelIeHUs
YpaBHEHUN;

CBOOOJTHO OMEpPUPOBAThH TMOHATUSIMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpe/ereHue TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTa;

UCTIONIb30BaTh rpaduku (GYHKIUNA 711 WCCIAEAOBAHHUS TMPOIIECCOB M
3aBUCUMOCTEH MpU PEIICHUH 3a7a4 U3 JPYTUX YIeOHBIX MPEIMETOB U peaIbHON
KU3HH, BBIpAXKaTh (OPMYJIaMH 3aBUCUMOCTU MEXKy BEIMUYNHAMU;

Hauvana mareMaTH4ecKOro aHAJIU3Aa:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: apuPMeTHIECKass U TeOMETpUIeCcKas
mporpeccusi, 06CKOHEUHO yObIBAIOIIas TeOMETpHUECKasi TPOTPECCHs, TNHECHHBIN
U DKCINOHEHIMANIBHBIA POCT, (OpMyNa CJIOXKHBIX TMPOILEHTOB, WMETh
MIPE/ICTABJICHUE O KOHCTAHTE;

MCIIOJIh30BaTh MPOTPECCUM JIJISI PEIICHHS PealbHBIX 3a7ad MPUKIAIHOTO
XapaKkTepa;

CBOOOZHO OINEpPUPOBATh TMOHATHUSMHU: IOCIEI0BATEIILHOCTh, CIHOCOObI
3alaHus MOCTIEI0BATEIBHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIE
MOCIICI0BATEILHOCTH, TOHUMAaTh OCHOBBI 3apOXKACHHUS MaTeMaTHYEeCKOTrO
aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATH TMOHSATHUSAMU: HEMPEPHIBHBIC (YHKIUHA, TOYKH
pa3pbiBa rpaduka pyHKIMH, aCUMIOTOTHI rpaduka pyHKINHY;

CBOOOJHO OMEpPUPOBATh MOHATHEM: (PYHKIMS, HEMpPEpPHhIBHAS HA OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (YYHKIIUN JTsl pEIISHUS 3a]1a4;



CBOOOJTHO ONEpPUPOBATH TMOHATUSMU: TepBasg W BTOpas MPOU3BOIHBIC
byHKIIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIIATh  MPOU3BOJHBIE CYMMBI, IPOM3BENCHUS, YACTHOTO U
KOMITO3UIIMU IBYX (PYHKIIMH, 3HATh MMPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUN CMBICI MPOU3BOIHOMN IS
pelieHus 3anad.

MHoxecTBa U JIOTUKA:

CBOOOJTHO  OMEpUPOBATH TOHATUSAMH: MHOXECTBO, OIEpaldd Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapar JJisl  ONHCaHUs
peanbHBIX MPOIECCOB U SIBJIICHUHM, MPU PEIICHUU 3a7ad U3 JAPYruX y4eOHBIX
IIPEIMETOB;

CBOOOJTHO OTEpPUPOBATh MOHSATUSMU: OINpPECICHUE, TEOpEMa, YpaBHEHHE-
CJIIEICTBHE,  CBOWMCTBO  MAaTeMaTHYeCKOro  O0BEKTa,  JOKa3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U HEPABEHCTBA.

K xoniy oOydenuss B 11 kjacce oOyyaromuiics MOJTYYUT CIEIYIONTUE
IPEeIMETHBIE PE3YJIbTATHI IO OTJCIBHBIM TEMaM padoueit MporpaMmMbl y4eOHOTO
Kypca «AnreOpa U Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: HATypajJbHOE U 1IEJIO€ YHUCIIO,
MHO’KECTBA HATYPAJIbHBIX U LIEIBIX YUCEII, UCIIOJIb30BATh MPU3HAKUA JEITMMOCTH
ueneix uncen, HOJ[ m HOK HarypanbHbIX uMcen i peElICHUS 3a1ad,
IIPUMEHATH aNroput™m EBKnaa;

CBOOOJTHO ONEPHPOBATH TOHITHEM OCTaTKa MO MOMYJIO, 3aIlKChIBATh
HAaTypaJIbHbIE YKCJIA B PA3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OTEpPUPOBATh MOHSATHUSMHU: KOMIUIEKCHOE YHUCIO M MHOXXECTBO
KOMITJIEKCHBIX YMCEJ, MPEJCTaBIATh KOMILIEKCHBIE YHCIIa B anreOpandeckoi u
TPUTOHOMETPUUECKON (DopMe, BHIMOTHATH apu(hMETUYECKHUE ONepaIui ¢ HUMU
U N300pakaTh HAa KOOPJMHATHOM TMIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: UPPAIIHOHAIILHBIE, MIOKa3aTEIbHBIE U
norapuMUUECKHe HEPABEHCTBA, HAXOAWTh UX PEIICHUS C TOMOIIbIO
PaBHOCHUJIBHBIX IEPEXOJIOB;

OCYIIECTBJISATh OTOOp KOPHEW TPH PEIICHHH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSATh HeoOxonumble GOpMYJbl  JUISI  PEIICHUS OCHOBHBIX —THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CUCTEMA M COBOKYITHOCTh YpaBHEHUN
W HEPABEHCTB, PABHOCHWJIBHBIE CHUCTEMBI M CHUCTEMBI-CIIECJICTBUSA, HAXOAUTh
pELICHUsI CHUCTEMBI W COBOKYITHOCTEM PAlHUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(HMHUUECKIX YpaBHEHUN U HEPABCHCTB,;

peuarb palroOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
gorapuMUUECKHe ¥ TPUTOHOMETPUYECKHE YPAaBHEHHMS ¥ HEPABEHCTBA,
coAepkKallrue MOAYJIH U TapaMeTPBbl;

MPUMEHSTH TpagUIecKrue METOIbI AJI PEIICHUS] YPABHEHUN 1 HEPABEHCTB,
a TaKXe 3a7a4 ¢ mapaMeTpaMu;

MOJICIUPOBATh pEaJbHBIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMBbI II0 YCIIOBHUIO 3a/1a4H,
MCCJIEIOBAaTh IMOCTPOEHHBIE MOJENH C HMCIOJB30BAaHUEM ammapara ajareOphl,
WHTEPIPETUPOBATH MTOITYUYECHHBIN PE3YJIbTAT.



DOyHKUUM U Tpapuku:

CTpOUTh TpadUKH KOMIIO3UIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTAapPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIMU JABYX (hYHKIIMIA;

CTPOUTh TE€OMETpUYeCKhe 00pa3bl ypaBHEHUWH M HEPABEHCTB Ha
KOOPANHATHOM IIJIOCKOCTH;

CBOOOJTHO OINEPUPOBATH MOHATUAMU: TpadUKU TPUTOHOMETPHUUECKUX
byHKIMA;

OPUMEHATh (PYHKIUU ISl MOJCIIUPOBAHUS M MCCIEIOBAHUS PEATbHBIX
IIPOIIECCOB.

Hauyana MareMaTH4ecKOro aHajmn3a:

UCIIOJIb30BaTh  MPOU3BOAHYIO  JJii  HccleAoBaHWs  (QYHKIMH  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HAXOJUTh HAUOOJbIIIEE U HAUMEHbIIIEe 3HAUYCHUS (DYHKIIMM HETPEpPhIBHOU
Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXIEHUS HAWJIY4IlEero PEuieHus B
NPUKIAIHBIX, B TOM YHUCJE COLUAJIbHO-’KOHOMHUYECKUX, 3aJayax, i
OmpeJeeHUs] CKOPOCTU M YCKOpPEHHUs TMpollecca, 3aJaHHOTO (HopMyJion wiu
rpaguKom;

CBOOOJTHO OIEpUPOBATh MOHATHUSIMHU: TEPBOOOpa3Hasi, oONpeaeIEHHBIN
UHTErpajl, HaxOJUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIIMH U BBIYHCIISATH
uHTerpai no Gopmyne Hetotona-Jleionuna;

HAaXOJUTh IUIOMIATU IUJIOCKUX (GUTYp U OOBEMBI Tell C MOMOIIBIO
UHTETrpana;

UMETh MPEICTaBICHUE O MAaTEeMaTUYECKOM MOJIECIIMPOBAHUM Ha MpUMEpE
coctaBieHus nuddepeHInanbHbIX YPaBHCHHUI;

pemaTth NPUKIaIHbIE 3aa4l, B TOM YHCIIE€ COIMAIbHO-?KOHOMUYECKOTO U
¢usznueckoro  xapaktepa,  CpeICTBaMH  MaTeMaTHYEeCKOro  aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HanmenoBanmue pa3jiesioB
U TeM NPOrpaMMmbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/bHbIE pecypChl

MHOXkeCTBO
JENCTBUTENbHBIX YHCEI.
MHorouJieHsl.
PanmonaneHble ypaBHEHHUS
1 HepaBeHcTBa. CucreMsl
JIMHEUHBIX YpaBHEHUN

24 1

OyHKIHH U TPadUKH.
CrenenHast GyHKIUS C
HEIBIM IOKa3aTelIeM

12 1

ApudmeTnieckuii KopeHb
N-ol CTEIEeHM.
WNppannonanbHeie
ypaBHEHUS

15 1

[Toka3zarenbHas GyHKIHS.
[Toka3zarenbHblE ypaBHEHUS

10 1

Jlorapudpmuueckas
byHKIHS.
Jlorapugmuueckue
ypaBHEHUs

18 1

Tpuronomerpuueckue

22 1




BBIPAKECHUS U YPABHEHUS

HOCJ’Ie,I[OBaTCJ'IBHOCTI/I u

10
HpOrpeccuu

HenpepriBable GyHKITHH.

[IpousBoHas 20

[ToBTOpEeHmE, 0600IICHUE,
cUCcTEeMaTH3als 3HaHUI

OBILEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 136




11 KITACC

Ne
n/
n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMabl

KoauuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

Hccnenoanue GpyHKIMiA C
MMOMOUIBIO TPOU3BOTHOM

22 1

[TepBooOpasnas u
HUHTETpaT

12 1

I'padpuxu
TPUTOHOMETPUUECKHUX
(GyHKIHIA.
Tpuronomerpuueckue
HEPaBEHCTBA

14 1

WppauroHnanbHele,
IIOKa3aTCJIbHBIC U
norapupMuIecKue
HEPaBEHCTBA

24 1

KommiexkcHbie unciia

10 1

HarypasnbHble 1 1iensle
quciaa

10 1

Cuctembl paluoOHaIbHBIX,
UppaIMOHATBEHBIX
MOKAa3aTeNbHBIX U
JorapupMHUECKUX
YpaBHEHUU

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHME, O606IH€HI:I€, 16 )
CHUCTEeMaTH3aIus 3HAaHUI
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOITPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[[MHO>K€eCTBO, ONepaliy HaJl
MHOKECTBAMU U UX CBOMCTBA

Huarpammsl Ditniepa-Benna

IIpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOTO aIrlapara
JUIsl pEeLIeHNUs 3a1a4

PanuonansHBIC YKCIA.
OOBLIKHOBEHHEIE U
JECSATHYHBIE TPOOH,
MPOLIEHTHI, OECKOHEYHBIE
NePUOANYECKHE TPOOH

PanuyonansHBIC UKCA.
OOBIKHOBEHHBIE U
JeCATUYHBIE Po0H,
TPOIICHTHI, OECKOHCUHBIE
MEPUOANYECKHE POOH

[Tpumenenue apobeii u
IPOLICHTOB YIS PEIICHHS
NPUKIIaHBIX 3a/1a9




[Tpumenenue apobeii u
MPOLIEHTOB IS PELIEHUS
HPHUKJIATHBIX 3324

JlelicTBUTEIbHBIEC YHCIIA.
PanuonansHble 1
VMppalrOHaJIbHbIC YUCIIA

ApudmeTndeckre onepanuu
C ICHCTBUTEIFHBIMU YHACITAMH

10

Monyib N1eUCTBUTEIBHOTO
YHCIIa ¥ €r0 CBOMCTBA

11

[TpuG>xEHHBIC BEIYMCIICHHUSI,
IpaBujIa OKPYIJICHMUS,
MPUKUJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIIECHUM

12

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JpOOHO-
palMOHANBHBIX YPaBHEHHUN
HEPABEHCTB

13

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX ¥ JPpOOHO-
palMOHABHBIX YPaBHEHUN
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
HENBIX U APOOHO-
palMOHATILHBIX YPaBHEHUN U
HEPABEHCTB




15

MHorouieHsl OT OJHON
nepeMeHHoiu. Jlenenue
MHOI'OWIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTO4IEHBI C LENbIMHA
kodpPuumentamu. Teopema
Buera

17

Pemenne cucreM TUHENHBIX
ypaBHEHUI

18

Pewenue cucreM IMHEHHBIX
ypaBHEHUI

19

Marpuna cucteMbl TUHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHUILIbI 2X2, ero
F€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HA4YCHUS

21

IIpuMeHeHne onpenenuTens
JUISL PEILIEHUS CHCTEMBI
JIMHENHBIX YPAaBHEHUN

22

Pemenne IMPUKJIAIHBIX 3a1a4
C IIOMOIIIBYO CUCTEMbI




JIMHEUHBIX YPAaBHEHUN

23

Pemenue npukianHbeIxX 3a1a4
C IOMOILBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

24

KoHntposbHas padoTa:
"PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3aIaHMsI
¢byukun. Bzaumuo
oOpaTHbIe GYHKIUH.
Kommosumus GpyHKIwiz

26

['paduk pyHKuun.
DneMeHTapHbIe
npeoOpa3oBanus rpaduKoB

byHKIMMA

27

OO6nacTp ornpeneneHus u
MHOECTBO 3HaYCHUN
¢yukuun. Hynu ¢pyHkum.
IIpomexxyTkH 3HaK
IIOCTOSIHCTBA

28

YETHble U HEUETHBIE
¢byukun. [lepruoauueckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcumMyMBbl 1 MUHHUMYMBI




¢ynkuuu. Haubonbmee u
HaMMEHbIIIee 3HAaUCHUE
(GYHKIIMH Ha TPOMEXKYTKE

30

JIunelinas, kBagpaTuyHas u
IpoOHO-THHEHHAs QYHKIHH

31

DieMeHTapHOe HCCIICI0BaHNE
U TIOCTPOEHUE IPaPUKOB ITUX

byHKUIMMA

32

DNeMEeHTapHOE HUCCIIeI0OBaHNE
U TIocTpoeHue TpauKoB ITUX

byHKUIMMA

33

CreneHn ¢ LETbIM
nokazareneM. bunom
Hrrotona

34

CreneHn ¢ LETBIM
rmokasarejieM. buaom
HreroTona

35

CrenenHast GyHKITHUS C
HaTypaJbHbIM U LIEJIBIM
nokasareiieMm. E€ cBolicTBa U

rpaduk

36

KonrtpomnbHas padora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpapuk"

37

ApudmeTnieckuit KopeHb
HaTypaJIbHOM CTENIEHHU U €T0




CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIICHU U €T0
CBOMCTBA

39

[TpeobpazoBanus YHCIOBBIX
BBIPAXECHHI, COJIepKalInX
CTENEHU U KOPHU

40

[TpeobpazoBaHus YHCIOBBIX
BBIPpXCHH, COJIepIKaINX
CTETNeHU U KOPHU

41

[TpeobpazoBaHus YHCIOBBIX
BBIPpXCHH, COJIepIKaINX
CTETNeHU U KOPHU

42

WppaunonanbHble
ypaBHeHHsI. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATIBHBIX YpaBHEHUN

43

WppaunonanbHble
ypaBHeHHsI. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATIBHBIX YpaBHEHUN

44

WppaunonanbHble
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEILICHUS
UppalMOHATILHBIX YpaBHEHUN

45

PaBHOCUIIBHEIE Nnepexoanl B




PCIICHUN UPpPALTUOHATIBHBIX
ypaBHEHU I

46

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHUN UPPALTUOHAJIBHBIX
ypaBHEHUI

47

PaBHOCHIIBHBIE IEPEXO/IBI B
PCIICHUN UPpPALTUOHAJIBHBIX
ypaBHEHUI

48

PaBHOCUIIBHBIE TIEPEXO/IBI B
pELIEHUN UpPALMOHATBHBIX
ypaBHEHUI

49

CaoiicTBa u rpaduk KOpHs N-
Oif cTeneHu Kak QyHKIUU
00paTHOM CTENEHU C
HaTypaJbHBIM TOKa3aTeeM

50

CsaoticTBa u rpaduk KOpHs N-
Oif cTeneHu Kak QyHKIIUU
00paTHOM CTENeHU C
HATYpaJIbHBIM ITOKa3aTelieM

51

KonrtpomnsHas padora:
"CBoiicTBa u rpaduk KOpHS
N-0i1 CTETICHHU.
UNppannoHanbHbie
ypaBHeHuUs"

52

Crenens ¢ pallMOHAIbHBIM
oKa3aTeJjieM U €€ CBOUCTBA




53

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBA

54

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeiIeM U €€ CBOICTBA

55

[ToxazarenbHast pyHKLIUS, €€
CBOIicTBa U rpaduk

56

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
yYpaBHEHUU

57

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
yYpaBHEHUU

58

Iloka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
IIOKAa3aTeNbHbIX YPaBHEHUN

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOABI pCHICHUA
IIOKAa3aTeNbHbIX YPAaBHEHUN

60

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELLICHUS
IIOKa3aTeJIbHBIX YPaBHEHUI

61

KonTponbhas pabota:
"ITokazaTenpHast QyHKITHS.
IToka3zaTenbHble ypaBHEHUA"

62

Jlorapudm uucmna. CBoiicTBa
norapupma




Jlorapudwm yucna. CBoiicTBa

63
norapudma

64 Jlorapudwm yucna. CBoiicTBa
norapudma

65 JlecsiTuuHble U HATypaJIbHbBIE
norapuhMbl

66 JlecsiTuHbIe U HATYpaJIbHbBIE
JorapupMbl
[IpeoOpazoBanue

67 BBIPOKCHHM, COACPIKAIITUX
JorapupMbl
[IpeoOpazoBanue

68 BBIPAKEHUH, COMIEpKAIIUX
JorapupMbl
[IpeoOpazoBanue

69 BBIPKEHUH, COMIEpKAITUX
aorapudmsl

70 Jlorapudmuueckas GyHKUMS,
e€ cBolicTBa U rpaduk

7 Jlorapudgmuueckas GpyHKIus,
e€ cBolicTBa U rpaduk
Hcnonb3oBanue rpapuka

72 (byHKLINU 1715 pelIeHus
yYpaBHEHUN

73 Hcnonb3oBanue rpaguka

GYHKIUY JUTS] peIIeHUS




ypaBHEHUI

74

Jlorapudpmudeckue
ypaBHeHUsA. OCHOBHbIE
METOTbI PEIICHUS
norapuMUIECKUX
ypaBHEHUI

75

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
norapuGMUIEeCKuX
yYpaBHEHUU

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
JorapupMUUEcKux
yYpaBHEHUU

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUECcKux
ypaBHEHUU

78

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUECcKux
ypaBHEHUU

79

KonTponbnas pabota:
"Jlorapupmuueckas
¢byukuus. Jlorapupmuueckue
ypaBHeHHUA"




80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
aprymeHTa

81

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

82

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEICIICHUE
TPUTOHOMETPUIECKUX
(GyHKIMI 4nCI0BOTO
apryMmeHra

85

Tpuronomerpuueckas
OKPYKHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUYECKHUX
(GyHKIMI 4nCI0BOTO
apryMmeHra

86

OcCHOBHEBIE
TPUTOHOMETPUIECKHE

bopMyIbl

87

OCHOBHBIE




TPUTOHOMETPUYECKUE
bopmybl

88

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybl

89

OcCHOBHBIE
TPUTOHOMETPUUECKHUE

(bopMyiibl

90

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

91

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

92

[TpeoOpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

93

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

94

Pemenne
TPUTOHOMETPUYECKUX
yYpaBHEHUN

95

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUN




Pewenne
96 TPUTOHOMETPUUYECKUX
ypaBHEHUH

Pewenne
97 TPUTOHOMETPUUECKHUX
ypaBHEHUI

Pewenne
98 TPUTOHOMETPHUYECKIX
ypaBHEHUI

Pewenue
99 TPUTOHOMETPHUYECKIX
ypaBHEHUI

Pewenue
100 | TpuroHOMETPHYECKHX
ypaBHEHU U

KonrtpomnsHas padora:
"TpuroHomeTpuyecKue
101 | BeIpaxkeHuUs u
TPUTOHOMETPHUECKHE
ypaBHeHHUA"

ITocnenoBaTenbLHOCTH,
CII0COOBI 3aTaHUS

102 [MOCJIEI0BATEILHOCTEIA.
MeTtoa MaTeMaTHUECKOMN
WHIYKIHAH

103 MOHOTOHHBIE U




OTpaHUYCHHBIC
110CJIEI0BATEIBHOCTH.
Ucrtopus ananuza
OECKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccus

105

['eomeTpuyeckas nporpeccust

106

beckoneuno yOwiBarorias
reOMETpUYECKasl IPOTPECCUs

107

Cymma 6ecCKOHEYHO
yOBIBAIOIIEH reoMeTpUIeCcKOn
POrPeccuu

108

JInHeHbIN 1
SKCIIOHEHIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JInHeHbIl u
HKCIIOHEHLIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

110

Hcnonp3oBanne nmporpeccun
JUTSL pELLIEHUs peabHBIX
3a/1a4 MPUKJIIATHOTO
Xapaxkrepa

111

KonTponbhas pabota:
"ITocnenoBaTeILHOCTU U




nporpeccun"

HenpepriBable GyHKIINN U UX

112 .
CBOICTBa

113 Touxka pa3pbiBa. ACUMITOTHI
rpa¢gukoB QpyHKITHI

114 CgoiicTBa GHyHKIIHH
HENpEepPbIBHBIX HA OTPE3Ke

115 CaoiicTBa QyHKIUI
HETIPEPHIBHBIX HA OTPE3Ke

116 Meto UHTEPBANIOB AJIst
pelIeHus] HepaBEeHCTB

117 Meton uHTEpBAJIOB JUIs
pEeLIeHNs HEPaBEHCTB

118 Meton uHTEpBAJIOB JUIs
pelIeHNs HEPaBEHCTB
IIpuMeHeHne CBOMCTB

119 | HenpepbIBHBIX PYHKIMHA 115
peleHus 3a1a4
IIpuMeHeHne CBONCTB

120 | HenpepbIBHBIX QPYHKITUH IS
peleHus 3a1a4

121 IlepBas n BTOpas
MPOU3BOIHBIE (DYHKIIUU
OmnpenenecHue,

122 P

F€OMETPUUYECKUN CMBICIT




MIPOU3BOAHOMN

Onpenenenne, GU3NIECKUA

123 .
CMBICJI TPOU3BOTHOM

124 VYpaBHeHuUEe KacaTeIbHOU K
rpaduky GyHKIIHMH

125 VYpaBHeHUEe KacaTeIbHOU K
rpaduxy GyHKIUN

126 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA

127 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA
[TpousBoHAs CYMMBI,

128 MIPOU3BEICHUS, YACTHOTO H
KOMITO3UIIUH (PYHKITHIA
[TpousBoHAS CYMMBI,

129 | mnpousBeneHus, YaCTHOTO U
KOMIO3UIINH (PYHKIIHIA
[TpousBoHAS CYMMBI,

130 | mpou3sBeneHus, YACTHOTO U
KOMIO3UIINH (PYHKIIHIA

131 KonTponbhas pabora:
"I[IpousBogHas"
[ToBTOpenme, 0600IIEHNE,

132 | cucremaru3anys 3HAHHIA:

"VpaBHenus"




[ToBTOpenwue, 0600mIeHNE,

133 | cucremaTu3anKs 3HAHUMN: 1
"(DYHKHI/II/I”

134 NrtoroBas KOHTpOJIbHAS 1 1
pabora

135 HroroBast KOHTpOIbHAS 1 1
pabora

136 [ToBTOpECHHE, O606IL[6HI:I€, 1
cHCTeMaTU3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB
136 10

I10 ITPOT'PAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHue npou3BOIHON
K UCCIIEeIOBaHUIO (QYHKITUIT
Ha MOHOTOHHOCTh U
HKCTPEMYMBI

[TpumeHneHue mpoOu3BOIHON
K UCCIIEeIOBaHUIO (YHKITUI
Ha MOHOTOHHOCTH U
HKCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U

KCTPEMYMBI




IIpuMeHeHne Mpou3BOIHOU
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxxnenne HanOoOIIbIIETO
Y HAaMMEHBIIIEr0 3HAYEHUS
HEMPEPHIBHON QYHKIIUH Ha
OTpe3Ke

Haxoxxnenune HanOoJIbIIEro
N HAUMCHBIIICTO 3HAUCHUSI
HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxxnenune HanOoJIbIIEro
N HAUMCHBIIICTO 3HAUCHUSI
HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

10

Haxoxnenune HanOoJIbIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

11

Haxoxnenune HanOoJIbIIEro
Y HaUMEHDBIIIETO 3HAYEHUS
HENPEePBIBHON (DYHKIIUU HA
OTpe3Ke

12

Haxoxxnenne HanOoJIbIIEro
Y HAaUMEHDIIIETO 3HAYEHUS




HENpEepbIBHON (PYHKIUHU HA
OTpe3Ke

13

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOKICHUS
HAWIY4IlIEero peueHus B
IPUKIIAIHBIX 3a7a4ax

14

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOKICHUS
HAWIY4IlIero peuieHus B
IPUKIIAIHBIX 3a7auax

15

IIpuMeHeHne npou3BOIHON
JUTSL OTIPEIEIICHUS] CKOPOCTH
U YCKOpEHHSI IpoIiecca,
3aJaHHOTO (POPMYIION WITH
rpagukoM

16

IIpuMeHeHne Mpou3BOIHON
JUIsL OTIPEIEJIEHUS] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3aJJaHHOTO (OPMYIION WK
rpaduKom

17

Komnosumus ¢pyHkumii

18

Komnosumus ¢pyHkumii

19

Komnozumus GyHkImii

20

['eomeTpuyeckue o6pasbl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH




21

['eomerpuueckue oOpassl
YpaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

22

KonrponsHas padora:
"UccnenoBanue QyHKIHHA C
MOMOIIIbIO TPOU3BOAHON"

23

[TepBooOpa3Hasi, OCHOBHOE
CBOMCTBO IEPBOOOPA3HBIX

24

ITepBooOpazubie
AJIEMEHTAPHBIX (YHKIIHUA.
[IpaBuia HaXOXKICHUS
epBOOOPA3HBIX

25

ITepBooOpazubie
AIIEMEHTAPHBIX (QYHKINH.
[IpaBuia HaXOXKICHUS
NepBOOOPA3HBIX

26

WHurerpai.
I'eomeTpuyeckuii CMbICT
WHTErpaja

27

Brraucnenue
ONpeIeIEHHOTO UHTErpaja
o ¢popmyne HproToHa-
JleiiOHMIIa

28

Brruucnenne
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-




JleitOnuIa

29

[Ipumenenne uHTETpaNa
JUTSL HAXOXKJICHUS
TUIOINAACH TUIOCKUX (QUTYp

30

[IpumeneHnue nHTErpaa
JUTSL HAXO0XKIEHUSI 00HLEMOB
F€OMETPUUYECKHUX T

31

[Tpumeps! perieHuit
nuddepeHIaTbHBIX
yYpaBHEHUU

32

[Tpumeps! perieHui
nuddepeHIaTbHBIX
yYpaBHEHUU

33

MaremaTtnueckoe
MOJIETTMPOBAHUE PEATbHBIX
MPOIIECCOB C TOMOIIBIO
b hepeHIaTbHBIX
ypaBHEHUU

34

KonrtpomnbHas padora:
"TlepBooOpazHas u
uHTerpan”

35

Tpuronomerpudeckue
(byHKLIMH, UX CBOICTBA U
rpaduxu

36

Tpuronomerpuueckue
(byHKLIMH, UX CBOICTBA U




rpaduku

37

Tpuronomerpuueckue
¢dyHKIMH, UX CBOIICTBA U
rpaduku

38

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

39

Tpuronomerpuveckue
(GyHKINU, UX CBOMCTBA U
rpaduku

40

OTt60p KOpHE#
TPUTOHOMETPHUYECKHUX
YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTHU

42

OT160p KOpHEH
TPUTOHOMETPUYECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

43

OTt60p KOpHEH




TPUTOHOMETPUYECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

48

KonrtpomnbHas padora:
"I'paduku
TPUTOHOMETPUYECKHUX
(GyHKIHIA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OCHOBHBIE METOEI
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

50

OCHOBHBIE METOIBI




pEeLIEHHS TOKA3aTEIbHBIX
HEPABEHCTB

o1

OCHOBHBIE METOIBI
pelIeHus TOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METO/IbI
pEeLIEHHS TOKA3aTEIbHBIX
HEPABEHCTB

53

OcHOBHBIE METOJIbI
peLieHHs
norapuGpMUIeCKuX
HEPABEHCTB

54

OCHOBHBIE METO/IbI
pewenus
JorapuMUIECKUX
HEPABEHCTB

55

OCHOBHBIE METOIBI
pelIeHus
JorapupMUUECKUX
HEPABCHCTB

56

OCHOBHBIE METOIBI
perIeHus
JorapupMUUECKUX
HEPABCHCTB

57

OCHOBHBIE METOIBI
peIIeHUS UPPAITUOHATBLHBIX




HEPABEHCTB

58

OCHOBHBIE METO/IbI
pEeLIECHUS UPPALMOHATBHBIX
HEPABEHCTB

59

OCHOBHBIE METO/IbI
peLIEeHNs UPPALMOHATIBHBIX
HEPABEHCTB

60

OCHOBHBIE MCTOBI
pEeLICHUA UPppAllMOHAJIBbHBIX
HCPABCHCTB

61

I'paduueckue MeTo b1
pELIEHUs UPPAMOHATIBHBIX
yYpaBHEHUU

62

I'paduueckue MeTo b1
peLIeHUs UPPAaLMOHAIBHBIX
yYpaBHEHUHU

63

['padpuaeckue meTo b1
pEeLIeHNUs TOKa3aTeNbHbIX
yYpaBHEHUHU

64

['padpuaeckue meTo b
pelieHus MmoKa3aTeIbHbIX
HEPaBEHCTB

65

['padpraeckue meTo b1
pelieHus
JorapupMUUECKUX
YpaBHEHUU




66

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

67

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

68

['padpuaeckue meTo bl
pelIeHUs [T0Ka3aTeIbHbIX U
JorapupMuUUEecKux
yYpaBHEHUU

69

['padpuaeckue meTo bl
pelIeHUs [T0Ka3aTeIbHbIX U
JorapuMUUEcKUx
ypaBHEHUU

70

['padpuaeckue meTo b
pelieHus MoKa3aTeIbHBIX U
norapuGpMUUECKUX
HEPaBEHCTB

71

['padpuaeckue meTo b
pELIeHUs TTOKA3aTeNbHbIX U
norapuMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabota:
"HppanuoHaibHEbIE,




IIOKa3aTeNbHbIE U
JorapupMuIEcKue
HepaBeHCTBA"

73

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPHYECKAS
(dhopMBI 3amMcH
KOMIUIEKCHOTO YHCIIa

74

KomnnekcHsie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYECKAs
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
olepaluu ¢
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue
OIIEpaLUU C
KOMIUIEKCHBIMU YHCIIaMU

77

N3o0paxkenune
KOMIIJICKCHBIX YHCECII Ha
KOOPJMHATHOM TIIOCKOCTH

78

N3o0paxenune
KOMILJIEKCHBIX YHCEIT Ha
KOOPJAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau




N-0if CTEIIEHU U3
KOMIIJIEKCHOI'O YHCJIa

80

®opmyia Myaspa. Kopau
N-0M CTEIEHU U3
KOMILJIEKCHOT'O Yrcia

81

[Ipumenenue
KOMIUIEKCHBIX YMCEIl JJIs
petieHus pU3NIECKUx 1
reOMETPUUECKUX 3ajau

82

KonTponbhas padota:
"KomrmurekcHbie ynciia"

83

HaTypaJ'IBHBIC H OCIbIC
quciia

84

HaTypaJ'IBHBIC H OCIbIC
quciia

85

IIpumeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEIT

86

IIpumeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

87

[TpuMeHeHMe NpU3HAKOB
JEITUMOCTH LIEJIBIX YHUCEN:
HOJZl m» HOK

88

[TpuMeHeHne NpU3HAKOB
JIETUMOCTH LIEJbIX YHCEI:
HOJ/l m HOK

89

[TpumeHeHne npU3HAKOB




JACIIMMOCTHU LOECJIbIX YHUCCII:
OCTAaTKH IO MOAYJIIO

90

IIpuMeHeHne NpU3HAKOB
JEJIAMOCTH LIEIIBIX YHACEN:
OCTaTKH 110 MOJYJIO

91

[IpruMmeHeHue npu3HaKoB
JEITUMOCTH IICJIbIX YHCE:
anroput™ EBkimaa mis
pELICHHS 3a/1a4 B LENBIX
quciiax

92

KonTponbHas pabora:
"Teopus Henpix yncen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHEeHUI. PaBHOCHIIbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHITbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

95

OCHOBHBIE METO/IbI
pELIECHHS CUCTEM U
COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHUI

96

OCHOBHBIE METOIBI
pEIIeHUS CUCTEM U




COBOKYITHOCTEM
HPPALIMOHATIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEMN
MOKAa3aTeIbHBIX YPaBHEHUN

98

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEHN
NoKa3aTeIbHbIX YPaBHCHUN

99

OCHOBHBIE METO/IbI
pPELLIECHHS CUCTEM U
COBOKYITHOCTEHN
JorapuMUUEcKUx
ypaBHEHUU

100

OcHOBHBIE METO/IbI
pELIeHUs CUCTEM U
COBOKYITHOCTEM
J0rapuPpMHUECKUX
yYpaBHEHUHU

101

[TpuMmeHeHne cucTem K
PELIEHUI0 MaTEMaTHYECKHUX
3a/1a4 U 3a71a4 U3
pa3InYHbIX o0yacTei
HayKH U PEAJIbHOM JKU3HH,
UHTEpIIpeTalus




MOJIYYCHHBIX PC3YJIbTATOB

102

[TpuMmeHeHne cUCTEM K
PELIECHUI0 MaTEMaTHUECKHUX
3a/1a4 U 3a/1a4 U3
pa3Iu4YHbIX o0nacTei
HAyKU U PEAIbHOU KU3HH,
MUHTEPIIPETALNS
IIOJIyYEHHBIX PE3y/IbTaTOB

103

IIpuMeHeHne HepaBEeHCTB K
PELIEHUI0 MATEMATUYECKUX
3aJa4 U 3a1a4 U3
pas3n4HbIX o0nacTeit
HAyKH U PEAJIbHOM JKU3HH,
UHTEPIIPETALNS
IIOJIyYEHHBIX PE3YJIbTATOB

104

KonrtpomnbHas padora:
"CucreMsl palluOHAJIbHBIX,
MPPaLMOHATIbHBIX
MOKa3aTeNbHbIX U
JorapupMUUECKUX
ypaBHEHUI"

105

PanronaisHbie ypaBHEHUS
C mapameTpaMu

106

PanmonanbHbIe
HEpPABEHCTBA C
rapaMeTpamu




PanmonanbHBIE CUCTEMBI C

107
napameTpamu
HppaunoHanbHble

108 | ypaBHeHHS, HEpABEHCTBA C
napameTpamu

109 HppanmoHanbHble CUCTEMBI
C TmapaMeTpaMu
[TokazarenbHbIe

110 | ypaBHEHUS, HEpPABEHCTBA C
napaMeTpamu

111 [TokazaTenbHbIE CUCTEMBI C
napaMeTpamu
Jlorapudmuueckue

112 ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

113 Jlorapudmuueckue
CHCTEMBI C TTapamMeTpaMu

114 Tpuronomerpuueckue
YpaBHEHHS C TTapaMeTpaMu
Tpuronomerpudeckue

115 HEpaBEHCTBA C
napameTpamu

116 Tpuronomerpuyeckue
CHCTEMBI C TapamMeTpaMu
ITocTtpoenue u

117

HCCICIOBAaHUC




MaTEMaTU4YECKUX MOJEIIEeH
pEaNbHBIX CUTYALMM C
IIOMOUIBbIO YPAaBHEHUH C
napaMeTpamu

118

[Toctpoenue u
UCCIIEJOBaHUE
MaTeMaTUYECKUX MOJesen
pealbHbIX CUTYyallui C
MOMOIIbIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

119

[TocTpoenune n
UCCIJIEJOBaHNE
MaTEMaTUYECKUX MOJEIIEH
pEaIbHBIX CUTYyalui C
IIOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

120

KonrtpomnbHas padora:
"3amaun ¢ mapamerpamu”

121

[ToBTOpenue, 06001IEHNE,
CHUCTEMAaTH3aI[1sl 3HAHMIA:
"VpaBHenus"

122

[ToBTOpenue, 06001IEHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"VpaBHeHus"

123

[ToBTOpenwme, 0600IIEHNE,
CHCTEMAaTH3aLIMs 3HAHHUI:




"VpaBuenus. CucteMbl
ypaBHEHHUI"

124

[ToBTOpenwue, 0600mIeHNE,
cuCTeMaTH3aIs 3HAHWI:
"HepaBencrpa"

125

[ToBTOpEHmE, 0600IICHUE,
cHCTeMaTH3aIus 3HaHUH:
"HepaBenctpa"

126

[ToBTOpEeHME, 0000IICHUE,
CcHUCTEMaTH3al|sl 3HAHMIA:
"HepaBenctpa"

127

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTH3allys 3HAHUIA:
"ITpousBoaHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001IEHNE,
cUCTEeMaTH3aIlus 3HAHWH:
"ITpousBoaHas u eé
npuMeHeHue"

129

[ToBTOpenue, 06001IEHNE,
cUCTEeMaTH3aIusl 3HAHHH:
"ITpousBoHas u eé
npuMeHeHue"

130

[ToBTOpenwue, 06001IICHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"NHTerpan u ero




npuMeHeHue"

131

[ToBTOpEHmE, 0600IICHUE,
cHCTEeMaTH3aIus 3HaHUH
"Oyakuun"

132

[ToBTOpEeHmE, 0600IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"Oyakuun"

133

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"OyHkuun"

134

HToroBasi KOHTpOJIbHAS
pabora

135

Nrtorosas KOHTpOJIbHAS
pabora

136

[ToBTOpenue, 0600IEHNE,
cucTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136
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