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HOACHUTEJBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havaja MaTeMaTHYE€CKOTO aHaIN3a» SBIISAECTCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeIHEro o0Iiero oopa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIIeYuBaEeT MHCTPYMEHTAIBHYIO 0a3y s
U3YUYEHHSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C [JpYrod CTOpPOHHI,
bopMHpYET JIOrMUYecKoe U a0CTPaKTHOE MBIIIJICHUE O0YyYaIOIINXCS Ha YPOBHE,
HEOOXOUMOM [IIi OCBOCHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTH M JAPYIMX JIUCUMIUIMH. B pamkax JaHHOro y4eOHOro Kypca
oOydJaromiecs: OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAYyKH,
KoTOpas (GopMyIHUPYET CBOU JOCTHKEHUSI B MaTeMaTHUYECKOUN (opMme.

VY4eOHbIi Kypc anredpbl U Hauajl MaTEMaTUYECKOT0 aHaJIN3a 3aKJIabIBAET
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTHUH,
[OHMMaHHUsl OCHOBHBIX TEHJCHIMH pa3BUTHUS SKOHOMHKU U OOIIECTBEHHOU
KU3HU, T[I03BOJISIET OpPUEHTHPOBATHCS B COBPEMEHHBIX IMPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BaTh UX JUIS JAAJIBHEUIIEro
oOpa3oBaHMsi U B IIOBCEAHEBHOW >KM3HU. B TO ke Bpems oOBianeHue
aOCTpakTHBIMM M JIOTMUYECKM CTPOTMMHU KOHCTPYKLIMSAMH  aireOpbl U
MaTEMaTUYECKOIO aHaJIW3a pa3BUBAECT YMEHHME HAxXOIWTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh UICTUHHOCTb, JJOKa3bIBaTh YTBEPKJIEHUS C MOMOIIBIO UHIYKIIUU
U paccyXJaTb JEAYKTHBHO, HCHOJIb30BaTh OOO0OIIEHHME M KOHKPETHU3ALUIO,
abcTparupoBaHM€ U aHAJOTHIO, (OPMUPYET KpeaTMBHOE U KPUTHUECKOE
MBIIIIJICHUE.

B xozne nzydyenust yuebHoro kypca «Anredpa n Hauajga MaTeMaTHUYECKOIO
aHaJIM3a» o0ydJarouecs MOJy4yatoT HOBBIM OIBIT PelIeHUs MPUKIaJIHbIX 3a/1a4,
CaMOCTOSAITEJIBHOIO ~ NOCTPOEHUS ~ MAaTEeMaTUYECKUX  MOJENEN  peanbHBIX
CUTYallMil, UHTEPIPETALNN NOJYYECHHBIX PEIICHUM, 3HAKOMATCSA C IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U MCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMH M KX aBTOPAMH.

VY4eOHblIil Kypc 00J1afjaeT 3HaYUTENbHBIM BOCIIUTATEIbHBIM MTOTEHIIUATIOM,
KOTOPBIN peanu3yeTcss Kak dYepe3 Y4eOHbIH MmaTepual, CIOoCOOCTBYIONINI
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4Yepe3 CrenupuKy ydeOHOU
JesTeIbHOCTH, TpeOyIole MNpOJOKUTENbHON KOHUEHTPAallud BHHUMaHUS,
CaMOCTOSITEJIBHOCTH, AKKYPaTHOCTM M OTBETCTBEHHOCTH 3a IIOJYyYEHHBIN
pe3yJbTar.

B ochoBe meTomuku o0ydeHusi anrebpe W HadalaM MaTeMaTH4YE€CKOTro
aHaJIM3a JICKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIM3a» BBIJACIEHBI CIEAYIOIIME COAEPKATEIbHO-METOINYECKUE JIMHUU:
«Yucna wu BerumcneHus», «DyHkumu u  rpaduxkuy, «YpaBHEHHUS W
HepaBeHCTBa», «Hauyana Maremarnueckoro ananusa», « MHOXeCTBa U JIOTHKA».
Bce OCHOBHBIE COAEPKATEIBHO-METOJMYECKHE JIMHUMA H3y4arTCs Ha
MPOTSDKEHUH JIBYX JIET 00y4YeHHWs Ha YPOBHE CpeIHEero ooimiero odpa3oBaHws,
€CTECTBEHHO JOIOIHSASA APYT Apyra U MOCTENEHHO HACBIIASACh HOBBIMUA TEMAMHU
U pazaenamu. JlaHHBI y4eOHBIA KypcC SIBISIETCS WHTEIPATUBHBIM, MOCKOJIBKY
o0beMHAECT B ce0e ColepiKaHWe HECKOJbKHMX MaTeMaTH4YEeCKHX TUCIUIIIMH,
TaKUX Kak airedpa, TPUTOHOMETPHUS, MaTEeMATHUYECKUW aHalu3, Teopus
MHOXKECTB, MaremaTudeckas Jiormka u gpyrue. Ilo mepe Toro kak
oOyuJaroluecs: OBJIaIeBalOT BCE O0sIee MIMPOKUM MATEMAaTUYECKUM almapaToM,
y HUX TOCJEeI0BaTENbHO (POPMUPYETCS U COBEPIICHCTBYETCS] YMEHHE CTPOUTH
MaTeMaTUYECKyl0  MOJENIb PEAIbHOW CHUTyallud, MPUMEHSATHh 3HAHUA,



MOJIyYCHHBIC MPU U3YYEHUH y4eOHOTO Kypca, JJIs PEIIeHHs] CaMOCTOSTENIbHO
chOopMyTUPOBAHHOW MaTeMAaTUYECKOW 3a/ladyd, a 3aTeM HMHTEPIPETUPOBaTh
CBOM OTBeET.

ConepxxarenpHO-MeTOaMYEeCKass JHMHUS  «Yucnma W BBIYMCIICHUS
3aBepiaeT (HOPMUPOBAHHE HABBIKOB HCIOJb30BaHUS JCHUCTBUTEIBHBIX YHCEI,
KOTOpO€ ObLIO HaYaTO Ha YPOBHE OCHOBHOTO 001iero odpazoanusi. Ha ypoBue
cpenHero oOuiero oopasoBaHusi 0co00e BHUMaHHUE ylemnseTcs (OpMUPOBAHUIO
HABBIKOB pallMOHAIBHBIX BBIYMCIICHUM, BKJIIOYAIOIIUX B ce€0s HMCMIOJIb30BAHHE
paznuyHbBIX (OpM 3aMHMCH YUCTa, YMEHHUE JeliaTh MNPUKHUAKY, BBINOIHSATH
npuOIMKEHHBIE BBIYMCICHUS, OLICHUBATh YUCIIOBBIE BBIpAXKEHHUA, paboTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOYyYaroOlIMMCSi MHOXECTBa
HATypaJbHBIX, IIEJIbIX, PAIIMOHAIBHBIX U JIEUCTBUTEIILHBIX YUCEN JOMOIHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX uucel. B  KkaxaoM W3 3THX MHOXECTB
paccMaTpuBalOTCA CBOMCTBEHHbIE €My CHEIU(PUYECKHE 3aJauyd U ONEPALUU:
JIJICHUE HAaleJIo, ONEPUPOBAHHE OCTATKAMU HA MHOXKECTBE LENbIX YHUCEIl,
0co0Oble CBOMCTBA pallMOHAJIBHBIX U UPPALIMOHAIBHBIX YKCel, apudmeTnyeckue
olepaluy, a TaKXKe H3BJICUCHUE KOPHS HATYypaJbHOW CTENEHH HAa MHOXKECTBE
KOMIUIEKCHBIX 4YMcell. brmarogaps mnocienoBaTelbHOMY paclIMpeHHIO Kpyra
UCIIOJIb3YEMBIX YHCENT U 3HAKOMCTBY C BO3MOKHOCTSAMM WX NPUMEHEHUS IS
pelleHnsl pa3IUYHbIX 3adad (opMmHpyeTcs MNpPEACTaBICHUE O €AUHCTBE
MaTeMaTUKU KaK HayKH W €€ poJu B MOCTPOCHUM MOJIEJEH peallbHOro MHpa,
IIMPOKO KCIOJIb3YIOTCS 00001IEHNE U KOHKPETU3ALIUS.

JIuaust «YpaBHEHUsI U HEPABEHCTBA» peaM3yeTCsl Ha MPOTSHKEHUU BCETrO
oOyueHHUs1 Ha ypOBHE CpeIHEero o0Iero oOpa3oBaHHUs, MOCKOJbKY B Ka)JIOM
paznene IlporpamMmmbl IpeaycMOTPEHO pEIIEHHE COOTBETCTBYIOLIUX 3agad. B
pe3ysbTaTe O0O0ydYarolluecs OBJAACBAIOT pPa3IMUYHBIMM METOJAaMHU PEIICHUs
pallMOHANBHBIX, HUPPALMOHAIBHBIX, TIOKA3aTENbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPaBHEHUN, HEPABEHCTB U CHCTEM, a TaKXke 3ajady,
cofepkaux napamerpsl. [londydeHHble YMEHHS IIHPOKO HCIOJIB3YIOTCSA NpPHU
UCCIIEIOBaHUM (QYHKUMH C TOMOIIBIO MPOU3BOJHOW, TIpU  pPEIICHUU
NPUKJIAJAHBIX 33/1ad M 3a/lad Ha HaXOXKJICHUE HaWOONBIIUX U HAUMEHBIIUX
3HaueHui GyHKIMU. JlaHHas cojepskaTenbHas JTMHUS BKIIOUYAET B ceOsl TakKe
dbopMHUpOBaHWE YMEHHMI BBITIOJNHATH Pacu€Thl 1Mo (GopMysiaMm, mpeoOpa3oBaHus
paIllMOHAIBHBIX, UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUHU, a
TaK)Ke€ BBIPAXKEHUM, COJIEpKAINX CTENEeHH U Jorapudmel. biaronaps usyueHuto
anreOpanvyeckoro  marepuana  NPOMCXOAWUT  JajbHeWliee  pa3BUTHE
AITOPUTMHYECKOTO W a0CTPAKTHOTO MBINUICHUS 00yJaromuXcs, GOPMUPYIOTCS
HaBBIKH JIEYKTUBHBIX PACCYKIEHUW, pabOThl C CUMBOJIBHBIMU (HOpMaMu,
Mpe/CTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIE pPABEHCTB U
HepaBeHCTB. AnreOpa npesiaraet 3GGEeKTUBHBIE MHCTPYMEHTHI ISl PEIICHUS
MPAKTUUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJISHO AEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAyKH.

CopepxarenpHo-MeTOoIMYecKass JUHUS «DYHKIMM U TpauUKH» TECHO
neperieTaeTcst ¢ JPYTMMHU JIMHUSAMU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBbICTIE 33JaéT TOCJIEeNOBaTENIbHOCTh M3y4YeHUs Marepuana. l3yuenue
CTETNIEHHOM, TOKa3aTeNbHOM, JOrapuMUYECKO U TPUTOHOMETPUUYECKUX
(GYHKIHMI, UX CBOWCTB M TpadUKOB, HCHOIb30BaHUE (DYHKIUN ISl pPELICHUS
3a/1a4 U3 IPYruX Y4eOHbIX MPEIMETOB M PEAbHOM )KM3HU TECHO CBSI3aHO KaK C
MaTEeMaTHYECKUM aHAJIN30M, TaK U C PEIICHUEM ypaBHEHUH U HEpaBeHCTB. [Ipu
5TOM OOJIbIIIOE BHUMAaHHE YJeuseTcs (POPMUPOBAHUIO YMEHHUS BbIPAKaTh
(dopMynaMu 3aBUCUMOCTH MEXIY pPa3IUYHBIMA BEIMYMHAMH, HCCIEI0BATh



noJIy4eHHbIe (PYHKIIMH, CTPOUTH UX rpaduku. Matepuain 3Toi cofepKaTeabHOM
JUHUW HAIleJICH Ha Pa3BUTHE YMEHUN UM HaBBIKOB, MO3BOJISIONIUX BBIPAKATh
3aBUCUMOCTH MEXIYy BEIMYMHAMHM B PAa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoii u cioBecHoi. Ero wu3ydeHwe CrnocoOCTBYET pPa3BUTHIO
AITOPUTMHYECKOTO MBILUJICHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3aIlHH,
UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHUS «Hauana MaremMaTrueckoro aHain3a» MO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYr Kak MaTeMaTHYECKUX, TaK M MPUKIAIHBIX
3a/1ay, JOCTYIHBIX OOYYalolUMCS, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH
CTpOUTh TpadUKU CIOXKHBIX (QYHKIUH, ONpenensiTb WX HauOOJbIIUE W
HAaUMEHBIIME 3HAYEHUS, BRIUUCIATD TUIOMaan puryp u oObEMBI TeJ, HAXOAUTD
CKOPOCTU M YCKOpEHUs mpolieccoB. JlaHHas coepKaTeabHas JMHUS OTKPHIBACT
HOBBIE BO3MOXHOCTH TIOCTPOCHHMS MAaTEMAaTHYECKHX MOJIEIe pealbHbIX
CUTYaIlMi, MO3BOJIAET HAXOJUTh HAWIIyUIllee PEIICHHE B MPUKIAJHBIX, B TOM
YHUCJIe COLMAJIbHO-DKOHOMUYECKHMX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH
MATEMaTUYECKOrO0  aHaliu3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(bopMaNbHO-JIOTMYECKOTO U KPEaTUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacno3HaBaTh MPOSBICHUS 3aKOHOB MATEMATHKH B HayKe, TEXHHUKE U
uckycctBe. O0yuaromuecs: y3HaloT O BBIJIAIOIIUXCS PE3YNIbTATaX, MOTYYCHHBIX
B XO/JI¢ Pa3BUTUS MAaTEMAaTUKU KaK HAyKH, U 00 UX aBTOpax.

ConeprxarenbHO-MeTOuYeCKas JIMHUS «MHOXKECTBA U JIOTHKa» BKJIIOYAET
B ce0sl PJIEMEHTHl TEOPUM MHOKECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHO)XECTBEHHBIC TMPEJICTABIICHNS TMPOHU3BIBAIOT BECh KypC MIKOJbHOM
MaTEeMaTUKH U TpeJiaraloT HanboJjiee YHUBEPCATBHBIN SI3bIK, O0OBEAUHSIONINI
BCE pasleibl MaTeMaTUKH W €€ TMPUIIOKEHUM, OHU CBS3BIBAIOT pPa3HbIC
MaTEMaTUYECKUE TUCIUIUIMHBI U WX MPUJIOKEHUs B enuHoe 1ienoe. [loatomy
BAXXHO J1aTh  BO3MOXKHOCTh  OOydYaromiemycsi TOHHMaTh  TEOPETUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJb30BaTh €ro s
BBIPOKEHUSI CBOMX MbICHeH. IpyrumM Ba)KHBIM TMPU3HAKOM MaTEMaTHUKH Kak
HAyKW CJENYyeT TMpU3HATh CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBaHUU W
CJIEIOBAaHUE  OMPENENEHHBIM  TpPaBWJIaM  TOCTPOCHHUSI  JI0KA3aTEJbCTB.
3HAKOMCTBO C AJIEMEHTaMH MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTUIO
JIOTUYECKOTO MBINIICHUSI OOYYaroIIMXCsS, TO3BOJSET WM CTPOUTH CBOU
pacCyXJIeHHsT Ha OCHOBE JIOTUYECKUX TpaBui, (POPMUPYET HABBIKU
KPUTUYECKOTO MBITTUICHHUS.

B yuebHom kypce «AnreOpa M Hauvajga MaTEMaTHYECKOTO aHAIH3a»
MPUCYTCTBYIOT OCHOBBI MaTEMAaTUYECKOTO0 MOJICITUPOBAHUSI, KOTOPHIE TTPHU3BAHbI
CIoCcOOCTBOBATh (DOPMUPOBAHHUIO HABHIKOB TMOCTPOEHUS MOJENECH pEaIbHBIX
CUTYaIlMi, WCCIICIOBAHUS JTUX MOJENICd C TMOMOIIBIO ammapata ainreOpbl |
MaTeMaTUYeCKOr0 aHaJIn3a, MHTEPIPETAIMH TOJYICHHBIX PE3yJIbTaToB. Takue
3aJlaHusl BIUICTEHBI B KaXKIBIM M3 pa3lieJIOB MPOTrpaMMBbI, TOCKOJIbKY BECh
Marepuan yueOHOTO Kypca IMUPOKO UCIMOJBb3YeTCs IS PEIICHUS MPUKIIaTHBIX
3amau. [lpu pemeHWr peambHBIX MTPAKTUYECKUX 3a7ad  OOydaroruecs
Pa3BUBAIOT  HAONIOAATENILHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, UCTIOIB30BaTh AHAIOTHIO, 0000MAaTh W KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh M0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS TTPUKIIATHBIX
3aJ1a4 OpTaHU3yeTCs B MPOLIECCE U3YyUEHUs BCeX TeM Y4eOHOTo Kypca «Anredpa
Y Hayvaja MaTeMaTUYEeCKOTO aHaTH3ay.

Ha wusyuyenune yueOGHOro Kypca «Anredpa M Hayajga MaTeMaTH4YECKOTO
aHanuza» otBoguTcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B HezIel0), B
11 KJIacce — 136 4acoB (4 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Yucia 1 BBIYUCICHUA

Pannonanpubie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IpOOU, TIPOLICHTHI,
OeckoHeuHble nepuoandeckue apodu. [Ipumenenue apodeit U MPOIEHTOB IS
peleHnsT TPUKIAOHBIX 3a/lad W3 Pa3JIMYHbIX OTpaciied 3HAaHUM W PeaabHOMN
KU3HU.

JlelicTBUTENbHBIE YKCIA. PanuoHanIbHbIE W UPPALMOHAIBHBIE YHCIA.
Apudmernueckre omnepanuud C  JIEWCTBUTENbHBIMU  4YHMClIaMud. Moaynb
JICUCTBUTENILHOTO 4KCIIa U ero cBoiicTBa. I[lpuOnuxEHHBIE BBIYUCICHUS,
paBUJia OKPYTJICHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BRIYUCICHUIA.

Crenenp c wnensiM mokazareneM. buHom HbioroHa. Hcnonb3oBaHue
noaxonsimed GopMbl  3allUCH  JIEUCTBUTENBHBIX YUCEN JUISl  PEIICHHUS
NPAKTHYECKUX 33/1a4 U MPEACTABIICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOICTBA.

Crenenp ¢ paluoOHaJIbHBIM TIOKa3aTeIEeM U €€ CBOMCTBAa, CTENEHb C
JNEUCTBUTEIBHBIM I10Ka3aTEJIEM.

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

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

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa M TOXIECTBEHHBIE IpeoOpa3oBaHUs. YPaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCUIIbHBIE YpPaBHEHUS U ypaBHEHUsI-CleICTBUSA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

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

[IpeoOpazoBanHus UNCIOBBIX BBIPAKEHUMN, COIEPKAIINX CTEIIEHN U KOPHH.

WNppaunoHanbHble  ypaBHEHUS. OCHOBHBIE =~ METOJIbI  PEIICHUS
UppALMOHATBHBIX YPaBHEHUI.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEIIEHUS MOKA3aTEIbHBIX
YPaBHEHUN.

[IpeoOpazoBanue BeIpaXKEHHH, COACPIKANTUX JTOTApU(MBI.

Jlorapudmuueckne  ypaBHeHHs.  OCHOBHBIE  METOABI  PEIICHUS
norapuMUUECKUX YpaBHEHUH.

OcHoBHBIE TPUTOHOMETPUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHIX BBIPKCHHM. Pemenue TPUTOHOMETPHUUECKHUX
YpaBHEHUN.

Pemenne cucreM JIMHEWHBIX ypaBHEHWU. MaTpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHUI. Ormnpenenurenb MaTpUIbl 2X2, €ro Te€OMETPUYECKUUA CMBICT U
CBOWCTBA, BBIYMCJICHUE €r0 3HAYECHUSA, IPUMEHEHUE OIPEACIUTENS IS
pElIEeHNsT CUCTEMBI JIMHEHMHBIX ypaBHEHHU. Pemenue npukiagHelx 3amad ¢
IIOMOLIBI0 CHUCTEMBI JIMHEWHBIX YypaBHEHUH. lccienoBaHue mNOCTPOCHHOU
MOJIEIH C IOMOIIBIO MAaTPULL U ONIPEACIUTEIIEH.

ITocTpoeHne MareMaTHYECKUX MOJENIEH PEaJbHOM CUTYallMd 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.
Komno3umus ¢ynkumii. I'paduk QyHKuu. DneMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

OO6unacTb onpenesieHrs 1 MHOKECTBO 3HaUeHUH GpyHkuuu. Hynu GyHkumm.
[IpomexxyTkn  3HaAKoOmocTOosiHCTBA.  UE&THhle u  HEu€THble  (YHKIIHMH.
[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 KOpHsS N-Oi CTeneHW Kak (PyHKIMU 0OpaTHOM
CTEIEHH C HaTypaJbHbIM [1OKA3aTEIIEM.

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

Tpuronomerpruueckass OKpPYXKHOCTb, OIPEACIECHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAIbHBIX MPOLECCAX U SIBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauajna MaTeMaTH4eCKOro aHajan3a

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIEIOBATEIbHOCTENH. MeToxn
MaTeMaTU4eCKOn WH]TYKIIUH. MOHOTOHHBIE u OTpaHUYECHHbIC
OCJEe10BaTENbHOCTH. ICTOpUSI BOSHUKHOBEHHUSI MATEMAaTUYECKOTO 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. @opmylia CIOXKHBIX MPOUEHTOB. Vcronb30BaHUE MPOTPEeCcCUU sl PEUICHUS
peanbHbIX 3a]1a4 IPUKIIAHOTO XapakTepa.

HemnpepoiBHble (QYHKIMM U WX CBOMCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadgukoB ¢yHkuuii. CBoWicTBa (DYHKIMI HENPEphIBHBIX HA OTpe3ke. MeTon
MHTEPBAJIOB JUIsl PEUICHUsS HEpaBEeHCTB. [IpriMeHeHHne CBOWCTB HEMPEPBIBHBIX
GbyHKIUN 1S penieHus 3a1ad.

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

[IpousBognbie  memeHTapHbIX  (GyHKumiA. [IpousBomHass  cymMBI,
MIPOU3BEICHHUS, YACTHOTO U KOMITO3HITNH (PyHKITUH.

MHoxecTBa U JIOTUKA

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

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

11 KITACC



Yucia 1 BbIYUCJIEeHUA

Harypansubie u 1menwie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTH
HEeIbIX YKceN, HauOonbImuii oo nenurend (nanee — HOJl) u HauMeHbIee
obmee kpatHoe (nanee — HOK), octaTkoB mo Mojyito, anroputma EBkiauaa s
pelieHus 3a1a4 B 1eJIbIX Yhciiax.

KomniekchHple yucna. AnreOpandeckass M TpUroHoMeTpudeckas (hopMbl
3alUCH KOMIUIEKCHOTO uHnciia. ApudMETHYECKHE OIepalui ¢ KOMIUICKCHBIMU
yuciaaMu. M3o0paxkeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW TIOCKOCTH.
®opmyna MyaBpa. KopHu N-off cTemeHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  YMCEN IS pEHIeHUuS  (PU3HYECKUX U
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'OHOMCTPHUYCCKUX
HCPABCHCTB.

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

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIIbI PELICHUS CHUCTEM M COBOKYIHOCTEH PalMOHAJIBHBIX,
UpPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapUPMUIECKUX YPABHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHue ypaBHEHHMH, CHCTEM M HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJlad M 3a7a4 U3 Pa3JIMYHbIX 00JIacTel HAyKU U peajbHOU
KU3HU, UHTEPIPETALUS ITOJTyUYCHHBIX PE3YIbTATOB.

DOyHKUUM U TpaduKu

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

Tpuronomerpuueckue QPyHKITUU, UX CBOMCTBA U TPAPUKHU.

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

Hcnonb3oBanne rpadukoB (yHKIUN A7 HCCIEAOBAHUSA MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PELICHUH 33Jay U3 JIPYruX y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauajna MaTeMaTH4eCcKOro aHajan3a

[IpumeneHnre MPOM3BOIHON K MCCIIEOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTD
U dKcTpeMyMmbl. HaxoxaeHue HamOOJbIIEr0O W HAaWMEHBIIETO 3HAuYCHUH
HENpephIBHON (YHKIIMHU Ha OTpPE3Ke.

IIpuMeHeHre NPOM3BOJHOM ISl HAaXOXKIAEHUS HAWIYYILEro pEIIEHUs B
NPUKIAAHBIX 3a/adax, s ONpelNeseHUsT CKOPOCTH M YCKOPEHHs Mpolecca,
3a1aHHOTO (DOPMYITOH W TPAPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKIuH. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

WNurerpan.  ['eomerpuueckuil  CMBICT  HWHTErpaia.  BeruucieHue
onpeaenéHHoro uuTerpaia mno gopmysne Hototona-JleitOnuna.

[Ipumenenne mHTErpayia Uis HAXOXACHUA IJIOLAAEH TUIOCKUX GUryp u
00BEMOB r€OMETPUYECKUX TEIL.

[Tpumepsl pemienuit nuddepeHmanbHbIX ypaBHEHUH. MareMmatudeckoe
MOJIETUPOBAHUE pPEATbHBIX MPOIECCOB C MOMOMIbI0 U depeHIIHaTbHBIX
YpPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHb) HA VYPOBHE CPEJAHET'O OBUIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMK  OOydaroIierocss  Kak
AKTMBHOT'O M OTBETCTBEHHOI'O 4JI€HA POCCUUCKOTO OOIIECTBa, MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYD, SIBJICHUM,
IpoIeAYp TPaXIAHCKOTO o0IIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHE
B3aMMOJICHCTBOBaTh C COIMMAJIBHBIMA HHCTHUTYTaMH B COOTBETCTBHH C WX
GYyHKIUSIMHA U Ha3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTHh POCCUUCKON IpaKJaHCKOW UJICHTHYHOCTH, YBAKCHHS
K MMPOIJIOMY 1 HACTOSIIEMY POCCUUCKON MaTeMaTHUKH, IICHHOCTHOE OTHOILICHHE
K JOCTI)KCHHUSIM POCCHUMCKUX MAaTEMaTUKOB U POCCUMCKONH MaTeMaTHYeCKOM
IIIKOJIbI, WCIIOJIb30BAHUE ATUX JIOCTIKCHHN B APYTUX HayKax, TEXHOJOTHSIX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, OSTUYECKOTO IIOBEICHUS,
CBSI3aHHOTO C MPaKTUYECKUM TPUMEHEHHUEM JOCTHXKEHUM HayKH H
NEATCIIbHOCThIO  YYEHOr0, OCO3HaHHWE JMYHOTO BKJIaJa B IIOCTPOCHHE
YCTOMYHMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAS ACTETUKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPMUMYHUBOCTH K MATEMaTHYECKUM acCIleKTaM Pa3JIMYHbBIX BHUJOB HCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHHSI TPUMEHSATH MaTEMAaTHYECKUE 3HAHUS B
WHTEpecax 370poBOro © 0Oe3omacHOro oOpaza JKHU3HH, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 3JIOPOBBIO (340pOBOE IHMTaHHME, COaJaHCHPOBAHHBIN
PEXKUM 3aHATUN U OTIbIXA, PETYJsIpHAs (Pu3nyeckass akTUBHOCTH), (pr3ndeckoe
COBEPIIICHCTBOBAHHUE pu 3AHATHAX CIOPTHBHO-03/I0POBUTEIHLHOM
NEeATEeIIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPyAy, OCO3HAHHUE IIECHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasiu4HbIM _ chepaM  IPO(ECCHOHANBHON  JICATENBHOCTH, —CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUIIOKCHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccun W peann30BbIBATh COOCTBEHHBIE >KW3HEHHBIC TLIAHBI,
TOTOBHOCTh U  CIOCOOHOCTHP K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO HA TMPOTSHKECHUU BCEHW >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHYECKON HAIIPABICHHOCTH;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS :

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHHUMAaHWE BIUSHUS
COIMAIBHO-DKOHOMHYECKUX  TMPOIECCOB HAa COCTOSIHHE TMPUPOTHON W
COIMAIBHOM Cpe/bl, OCO3HAHHE TJ00aTBbHOTO XapakTepa JKOJIOTHYECKUX
mpo0JeM, OpUeHTAIUS Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUU TSI PEIICHUS



3a/1a4 B 00JIaCTH OKPYIKAIOIIEH CpeJibl, INIAHUPOBAHKE MTOCTYIKOB U OLICHKU HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKM U  OOINECTBEHHOW TMPAKTHKH, ITOHUMAaHUE
MaTeMaTHYECKOW HAyKW Kak c]ephl 4eIOBEUECKON NeATeIbHOCTH, ATANoOB €&
Pa3BUTUS M 3HAYMMOCTH JJISi Pa3BUTHS ITMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH UM MaTeMaTUYeCKOW KYJbTYpOM KakK CpEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO U HCCIIEIOBATEIBCKYIO JIEATEILHOCTD
WHJVMBUAYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTebHbIE YHUBEPCAIbHbBIE YUeOHbIE /1eiicCTBUS

ba3oBble 1ornyeckue AecTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MAaTEeMaTHUYECKUX
OOBEKTOB, TMOHSATUH, OTHOUICHUH MEXAy MOHATHSAMH, (HOPMYIUPOBATh
onpeeaeHus MOHSITHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
Kjaccu(uKanuy, OCHOBaHUA i OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJIUMOTO aHAJIN3;

BOCIIPUHUMATh, (GOPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EAMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh ~ MaT€MaTUYeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
pPOTUBOpEYHs B paKTax, JAHHBIX, HAOIIOMICHUSIX U YTBEPKIACHUSX, Tpe/jiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JienaTh BBIBOJABI C WCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
yTBEPXKJICHUN (MpsSIMbIE W OT MPOTHMBHOIO), BBICTPaMBaTh aAPTyMEHTAIIUIO,
OPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbI;

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

ba3oBble uccienoBarebCcKue 1eHCTBUA:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIENOBATEILCKUN WHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh  BOMPOCH], (GUKCUPYIONIME MPOTUBOpEUYne, Mpodiemy,
yCTaHaBIMBATh UCKOMOE M JJaHHOE, (POPMUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH
CBOIO TTO3UIINI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIbHO CTUTAHUPOBAHHBIN HKCIIEPUMEHT,
MCCJICIOBAHNE IO YCTAHOBJIICHUIO OCOOCHHOCTEM MAaTeMaTHYEeCKOTO OOBEKTa,
SBJICHHS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXOYy OOBEKTaMH,
SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSTENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOMIO/ICHUS, WCCIEOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUH;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCA, a TAKXKE BBIJIBUTATH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PadoTa ¢ nngopmanueii:

BBISIBIIATH JePUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOIIPOC U TSI pEIICHUS 3a/1a4H;



BbIOMpaTh  MHGOPMALMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATH3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOATENEHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OpPMYyJIHpOBaTh CYKIEHHUS B COOTBETCTBHH C
YCJIOBUSIMH M TISJISIMH OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaKAaTh CBOIO TOUKY
3pEHHS B YCTHBIX M TUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS TI0 X0y PEIICHHS
3a/1a9M, KOMMEHTHPOBATh TMOJIYYCHHBIN pPe3yIbTaT;

B X07i¢ 00CYXJIeHHUs 3a]1aBaTh BOIPOCHI IO CYIIIECTBY 00CYKIaeMOH TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBaTh HJEH, HaIleJICHHbIE Ha IIOMCK
pelIeHusi, COMOCTARISITh CBOU CYXIEHHUS C CYXJICHUSIMH JPYTHX YYaCTHHUKOB
Jayajora, OOHapyKUBaTh Pa3IMUYMe U CXOJICTBO IMO3MIIUHN, B KOPPEKTHOM (Gopme
(bopMyIUpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
HCCIICIOBAHUS, TPOEKTa, CAMOCTOSATEIbHO BBIOUpATh (hopMaT BBICTYILICHHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

PeryjsiTuBHbIe YHUBepCcaJbHbIe y4eOHbIe 1eiicTBUA

Camoopranusamnus:

COCTaBJISATh IUIaH, AITOPUTM PELIEHUS 3ajauu, BEIOUpaTh CIOCO0 pereHus
C Y4Y4€TOM HMEIOLUXCS pPEecypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaThb M KOPPEKTUPOBATH BapHUaHThl PEUICHUH C y4y€TOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb, SMOLIHOHAJIbHBIH MHTEJIEKT:

BJa/leTh HAaBBIKAMU TIO3HABATEJILHOM pediiekcud Kak OCO3HaHUS
COBEpUIAEMbIX JCHCTBUM W MBICIUTENbHBIX IPOLIECCOB, WX PE3YJIbTATOB,
BJa/IeTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysbrara
pellIeHrss MaTeMaTHYeCKO 3aj1auu;

NpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPU PpEHICHUU
3aJladyd, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
0OCTOSITENTLCTB, TaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHHMBATh COOTBETCTBHE pe3yJbTaTra LEId U YCIOBUSM, OOBSACHATH
NPUYUHBl JIOCTM)KEHUS WM HEJOCTHKEHHUS pPe3yJbTaTOB JesTebHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHMMAThb W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAHIHOM U
WHAUBUAYyAIbHONH pabOThl MpHU pEIIeHWH Y4eOHBIX 3a/Jay, NPUHUMATh LEhb
COBMECTHOM N1eATEIbHOCTH, MJIAHUPOBATh OPraHU3aLMI0 COBMECTHON paboThI,
pacnpenenaTs BUIbl padoT, JOroBapuBaThCs, 0OCYKAaTh MPOLIECC U PE3yNIbTaT
paboThI, 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBLIX (popmax padoThl (00CyxkaeHus, 0OMEH MHEHUIA,
«MO3TOBBIE MITYPMb» W HWHBIE), BBINOJHATH CBOIO dYacTb pabOThl U
KOOPJMHHUPOBATh CBOM JIEHCTBUS C APYTMMH WI€HAMH KOMaHbl, OLEHUBATh
KauecTBO  CBOEr0 BKJIaga B  OOMMHA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.



IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kyacce oOyyaromuics MOITYYUT CIIETYIOIIUE
pEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MaTEMaTUYECKOTO aHAIN3ay:

Yucya 1 BbIYUCICHHUA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: PAIMOHAIIBHOE YUCII0, OECKOHEUHas
nepuoauyeckas JpoOb, MPOIEHTHI, HPPAUOHAIBHOE YHCIIO, MHOXECTBa
PalMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSTh ApOOM W TPOLEHTHI Uil pEUICHUs NPUKIAJAHBIX 3334 U3
PAa3IMYHBIX OTPACJIEH 3HAHUU U PEATIbHOU KU3HU;

OPUMEHATh  NPUOMMKEHHBIE  BBIYMCIICHUS, TpaBUiia  OKPYIJICHHUS,
IIPUKHUJIKY U OLICHKY PE3yJIbTaTa BBIYMCIICHUN;

CBOOOJHO ONEpPUPOBATH MOHATHEM: CTENEHb C IEJIBIM II0Ka3aTeleM,
UCIOJb30BaTh MOAXOMALLYI0 (OpMY 3amuCH ACUCTBUTEIBHBIX YHCEN IS
pelLIeHNs PAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX;

CBOOOZIHO  ONEpUpOBaTh  MOHATUEM:  apuU(PMETUUYECKUN  KOpPEHb
HATypaJIbHOU CTEIICHU;

CBOOOZIHO  ONEpUPOBATH  MOHATUEM: CTENEHb C  pallOHAJIbHBIM
II0Ka3aTeseM;

CBOOOZIHO ONEpUpOBaTh MOHATUSAMM: Jorapudm ducia, AECATHUYHBIE U
HaTypajbHbIE JIOTapU(MBI;

CcBOOOHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YUCJIOBOTO apryMEHTa;

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

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO  ONEpUpOBATH  MOHATUSIMU:  TOXKIECTBO,  YpaBHEHHE,
HEPAaBEHCTBO,  pPAaBHOCWIbHBIE  YPaBHEHMS W YPaBHEHUSA-CIIECICTBUA,
PABHOCWJIbHBIE HEPABEHCTBA,;

OPUMEHATh Pa3JIMYHbIE METOAbl PEUICHHUs pPalMOHAIbHBIX U JIPOOHO-
PALMOHAIIBHBIX YPABHEHMM, NPUMEHATb METOJ HWHTEPBAJIOB Ul PELICHUS
HEPaBEHCTB;

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

CBOOOJHO OINEpPUPOBaTh MOHATHUSAMU: CUCTEMa JIMHEHHBIX YypaBHEHHIH,
MaTpula, ONPENEIUTENb MATPULBl 2 X 2 W €ro reoMeTpUYECKU CMBICII,
HCIIOJIB30BaTh CBOMCTBA OMPENEIUTENs 2 X 2 JJIsl BBIYMCIICHHS €r0 3HAYEHUS,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHHWs CUCTEMBbl JIMHEHHBIX YPaBHEHUH,
MOJEIUPOBATh pEaJbHbIE CHUTyallUM C TIOMOIIBIO CHCTEMBI JIMHEHHBIX
YPaBHEHMH, MCCIEAOBATb ITIOCTPOCHHBIE MOJEIM C IOMOILIBIO MaTpull U
ONIPENEIIUTENIEH, NHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JCHCTBHIM C KOPHAMU [UJIsI TpeoOpa3oBaHUs
BBIPAKECHN;

BBITIOJIHATh MPEOOpa30BaHMsl YHUCIOBBIX BBIPAKEHHM, COJEpKalINX
CTEIIEHH C PallMOHAJIBHBIM ITI0KA3aTeIIeM;

HCIIOJIb30BAaTh CBOMcTBa  JIorapu¢moB s npeoOpa3oBaHUsS
Jorapu(pMHUUECKUX BBIPAKECHU;



CBOOOJTHO OTIEPUPOBATH MOHSATUSMU: UpPPAIIMOHATIbHBIE, MOKa3aTEIbHbIE U
gorapu(MUUECKHEe YpaBHEHUs, HAXOJUTh UX PEHICHUS C [OMOIIbIO
PABHOCHJIBHBIX TIEPEXOI0B UITU OCYIIECTBIISSI TPOBEPKY KOPHEH;

PUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE dbopmynbl A
npeoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAKECHHUI;

CBOOOJTHO ONEPHUPOBATH TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh HEOOXOIMMbIe (QOpPMYJbl I PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUMH;

MOJICTIUPOBaTh pealbHble CHUTyalluM Ha SA3bIKE alreOpbl, COCTABISATH
BBIPAKEHUSI, YPAaBHEHHUs, HEPaBEHCTBA I10 YCIOBMIO 3a/laud, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHMEM alllapaTa ajireopsbl.

DOyHKUUM U Tpaduku:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: (YHKIMS, CHOCOOBI 3aJaHus
GyHKIIMK, B3aUMHO OOpaTHbie GYHKIUHU, KOMMO3UIUA GYHKUUNA, Tpaduk
(YHKIIMHU, BBITIOJHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpa@ukoB QyHKIIHM;

CBOOOJTHO OTEPUPOBATH MOHATUAMHU: 00JIACTh OMPENEICHUS U MHOXXECTBO
3HaUYCHUN (PYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMU: UYETHbIE M HEYETHBIC (DYHKIINH,
nepuogudeckue PyHKIUU, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI
U MUHUMYMBI (YHKIIMW, HAuOOJIbllIee U HaUMEHbIee 3HaueHue (QYHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMH: CTEIIEHHAs (YHKIHS C HATYPaIbHBIM
U 1IeJIBIM OKa3aTeseM, IpauK CTeneHHOW (YHKIMKA C HATYPAIbHBIM U LEIBIM
nokasaresieM, rpaduk KOpHs N-0il cTeneHn Kak (GyHKIIMH OOpaTHOM CTENEHU C
HATypaJbHBIM IMOKa3aTeJIeM;

OTIepUPOBAThH MOHATUAMU: JIMHEHHAs, KBaJpaTHUHAS U JIPOOHO-IMHEHHAs
(GYHKIIMY, BBIMOJTHATH DSJEMEHTAPHOE UCCJIENOBAHME U TOCTPOCHHE UX
rpauKoB;

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

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpe/ereHue TPUTOHOMETPUUYECKUX (DYHKIIUNA YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh TpaduKku (QYHKIUN JUIsT UCCIENOBAaHUS TIPOIECCOB U
3aBUCUMOCTEH MpU PEIICHUH 3a7a4 U3 JPYTUX YIeOHBIX MPEIMETOB U peaTbHON
KU3HH, BBIPAXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXKIY BETMUYNHAMU;

Hauvana mareMaTH4ecKOro aHAJIU3Aa:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: apuPMeTHIECKass U TeOMETpUIeCcKas
mporpeccusi, 06CKOHEUHO yObIBAIOIIas TeOMETpHUeCcKasi TPOrPECCHs, TNHCHHBIN
U DKCINOHEHIMANIBHBIA POCT, (OpMyNa CJIOXKHBIX TMPOILEHTOB, WMETh
MIPEICTABJICHUE O KOHCTAHTE;

MCIIOJIH30BaTh MPOTPECCUH IS PEIICHHS PEAbHBIX 3a7a4 MPUKIATHOTO

XapaKkTepa;
CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TOCIEAOBATEIBHOCTh, CIOCOOBI
3a1aHus MOCJIeI0BATEILHOCTEMH, MOHOTOHHBIE u OTpaHUYCHHbIC

MOCJICIOBATEIbHOCTH, TOHUMAaTh OCHOBBI 3apOXACHHUA MaTEeMaTHUYECKOTrO
aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX;

cBOOOJHO OMEpUPOBATH MOHSATHAMH: HEMNPEpbIBHbIE (YHKIUH, TOYKU
pa3pbiBa rpaduka pyHKIMH, aCUMIOTOTHI rpaduka QyHKINHY;

CBOOOJHO OMEpPUPOBATh MOHATHEM: (PYHKIMS, HEMpPEPBhIBHAS HA OTPE3KeE,
MPUMEHSTHh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH AJISl peLICHUs 3a/1a4;



CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: IE€pBasi U BTOpas MPOU3BOJHBIC
byHKIIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIIATh  MPOU3BOJHBIE CYMMBI, IPOM3BENCHUS, YACTHOTO U
KOMITO3UIIMU IBYX (PYHKIIMH, 3HATh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh F€OMETPUYECKUM U (PU3NYECKUN CMBICT MPOU3BOIHON Jis
pelieHus 3aad.

MHoxecTBa U JIOTUKA:

CBOOOJTHO  OMEpUPOBATH TOHATUSAMH: MHOXECTBO, OIEpaldd Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmaparT JJisl  ONKMCaHUs
peanbHBIX MPOIECCOB U SIBICHUM, MPU pPEUICHUHU 3a7ad U3 JAPYTUX YUEOHBIX
IIPEIMETOB;

CBOOOJTHO OMEpPUPOBATh MOHSATUAMHU: OINpPEJCICHUE, TeOpeMa, ypaBHEHHE-
CJIEICTBHE,  CBOWMCTBO  MAaTeMaTHYeCKOro  O0BEKTa,  JOKa3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U HEPABEHCTBA.

K xoniy oOydenuss B 11 kjacce oOyyarolmuics MOMYYUT CIIETYIOIINE
IIPEIMETHBIE PE3YJILTATHI IO OTJCIBHBIM TEMaM padoueii MporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: HATypajJbHOE U 1IEJIO€ YHUCIIO,
MHO’KECTBA HATYPAJIbHBIX U LIEJIBIX YUCEIl, UCIIOIB30BaTh IIPU3HAKU JAECITUMOCTH
ueneix uucen, HOJ[ m HOK HarypanbHbIX uMcen Mg peuieHus 3ajad,
IIPUMEHATH aNroputm EBKinnaa;

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

CBOOOJTHO OTEpPUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMITJIEKCHBIX YMCEJI, MPEJCTABIATh KOMIUIEKCHBIC YMCIIA B alreOpandeckon u
TPUTOHOMETPUUECKON (DopMe, BHIMOTHATH apu(hMETUYECKHUE ONepaIiui ¢ HUMU
U N300pakaTh HAa KOOPJMHATHOM TMIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMH: UPPAIIMOHAIILHBIE, MIOKa3aTEIbHbIC U
norapuMUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEIICHUS C [OMOIIbIO
PaBHOCHUJIBHBIX IEPEXOJIOB;

OCYIIECTBJISATh OTOOp KOPHEW TpPH PEIICHHH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OTEPUPOBATH TOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHATh HeoOxonumble GOpMYJbl  JUISI  PEIICHUS OCHOBHBIX —THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CUCTEMA M COBOKYITHOCTh YpaBHEHUN
W HEPABEHCTB, PABHOCHWJIBHBIE CHUCTEMBI M CHUCTEMBI-CIIECJICTBUSA, HAXOAUTh
pELICHUsI CHCTEMBI K COBOKYITHOCTEM pPAlUOHAIBHBIX, HMPPALUOHAIBHBIX,
MOKa3aTeNIbHBIX U JIOTApU(DMHUUESCKUX YPaBHEHUN U HEPABEHCTB;

peuarb palroOHaIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
gorapuMUUECKHe ¥ TPUTOHOMETPUYECKHE YPAaBHEHHMS ¥ HEPABEHCTBA,
coAep Kallre MOAYJIA U TapaMeTpBbl;

MPUMEHSTH TpapUIeCKue METOIBI JJIs PEIICHUS YPABHCHHUA U HEPABEHCTB,
a TaKXke 3a7a4 C apaMeTpaMu;

MOJICIUPOBATh pEaJbHBIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMbI II0 YCIIOBHUIO 3a/1a4H,
MCCJIEIOBAaTh IMOCTPOSHHBIE MOJENHM C HMCIOJIb30BAaHUEM ammapara anredpsl,
WHTEPIPETUPOBATH MTOITYUYECHHBIN PE3YJIbTAT.



DOyHKUUM U Tpapuku:

CTpOUTh TpadUKH KOMIIO3UIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTApPHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIMU JABYX (DYHKIIMIA;

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

CBOOOJTHO OINEPUPOBATH MOHATUAMU: TpadUKU TPUTOHOMETPHUUECKUX
byHKIMA;

OPUMEHATh (PYHKIUU IS MOJCIUPOBAHUS M MCCIEIOBAHUS PEATbHBIX
IIPOIIECCOB.

Hauyana MareMaTH4ecKOro aHajmn3a:

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

HAXOJUTh HAaMOOJbIIIEEe U HAUMEHbIIIee 3HaUYCHU (DYHKIIMHU HETPEpPhIBHOU
Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKACHUSA HAWIY4ILIEro PEIICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUAJIbHO-’KOHOMHUYECKUX, 3aJayax, s
OTpeJeeH!s] CKOPOCTU M YCKOpPEHHUs Mpollecca, 3aJaHHOTO (HOopMyNoN wiu
rpaguKom;

CBOOOJTHO OMEpUPOBaATh TMOHATUSMU: TEPBOOOpA3HAs, OIMpPEACTIEHHBIN
UHTErpajl, HaxOJUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIIUH U BBIYUCIISATH
uHTerpai no Gopmyne Hetotona-Jleionuna;

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

UMETh MPEICTABICHUE O MAaTEeMaTHYECKOM MOJICIMPOBAHUM HAa MpUMEpE
coctaBieHus nuddepeHInanbHbIX YPaBHCHMUI;

pemaTth NPUKIaaHbIE 3aa4i, B TOM YHCIIE€ COIMaIbHO-?)KOHOMUYECKOTO U
¢usznueckoro  xapaktepa,  CpeICTBaMH  MaTeMaTHYEeCKOro  aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaumeHoBaHue pa3jie/ioB
U TeM IPOrpaMMbI

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/ibHbIE PecypChl

MHOXkecTBO
JEHCTBUTEIIBHBIX YUCEI.
MHorouJieHsl.
PannonaibHble ypaBHEHHUS
n HepaBeHceTBa. CHucTeMsl
JINHEMHBIX YPaBHEHUH

24 2

OyHKIMH U TpadUKH.
CrenenHasi GyHKIIHS C
LIEIBIM ITOKa3aTeeM

12 1

ApudmeTnueckuii KOpeHb
N-0OM CTEIEHH.
HppaunonanbHbie
YpaBHEHUSA

15 1

IToka3zarenbHast QyHKIMSL.
IToka3zaTenbHblE YpaBHEHUS

10 1

Jlorapudmuueckas
GbyHKIHS.
Jlorapudmuueckue
ypaBHEHUSA

18 1

Tpuronomerpuueckue

22 1




BBIPAKCHUS U YPaBHEHUS

HOCJ’IGI[OB&TGJ'IBHOCTI/I n

10
HPOrPeCcCHH

HenpepriBable GhyHKIIUY.

[IpousBognas 20

[ToBTOpeHME, 0000IIECHNE,
CHUCTEMATHU3AIMS 3HAHHH

OBILEE KOJIMYECTBO

YACOB 110 [IPOTPAMME 136




11 KITACC

Ne
n/
n

HaumeHoBaHue pa3jie/ioB
U TeM MPOrpamMMbl

KoauuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

UccnenoBanmne GpyHKImiA ¢
IMOMOIIBIO ITPOU3BOIHOM

22 1

[TepBooOpasnHas u
HHTETpal

12 1

I'paduku
TPUTOHOMETPUYECKHUX
GyHKIHH.
Tpuronomerpuueckue
HEPaBEHCTBA

14 1

WppaumnonaneHele,
II0Ka3aTCJIbHBIC U
norapudmudeckue
HEpaBEHCTBa

24 1

KoMmnexcHbie unciia

10 1

HatypanbHble 1 1ienble
qucia

10 1

CucreMbl pallMOHAJIBHBIX,
MPPalMOHATILHBIX
IIOKAa3aTeNIbHbIX U
JorapupMUUECKUX
ypaBHEHUH

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHME, 06061].[6HI:I€, 16 )
CUCTEMaTH3aIUsl 3HAHHUH
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10A KJIACC

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTn4yeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

MHO03k€ecTBO, Onepauy Hal
MHOKE€CTBAMHU U UX CBOMCTBA

Huarpammsl Ditniepa-Benna

IIpuMeHeHne TeopeTHKO-
MHO’KECTBEHHOI0 arapara
JUIsl peIIeHus 3a1a4

PanuonansHBIC UKCA.
OOBIKHOBEHHBIE U
JECSATHYHBIE TPOOH,
MPOLIEHTHI, 0ECKOHEYHBIE
NePUOANYECKHUE TPOOH

ParrmoHanbHBIE YKCIA.
OOBIKHOBEHHBIE U
JECSATHYHBIE TPOOH,
MPOLIEHTHI, 0ECKOHEUHBIE
MePUOIUIECKHE TPOOH

[Tpumenenue apobeii u
IPOLICHTOB IS PEIICHHS




MPUKJIAJHBIX 3a1a4

[Ipumenenue npodeit u
MIPOLICHTOB JIJISl PEILICHUS
MPUKJIAHBIX 33]1a4

JlericTBUTEIBbHBIC YHCTIA.
PanmonansHbie 1
UppALMOHATILHBIE YHCIIa

ApudmeTrndeckre onepanuu
C IeCTBUTEIBHBIMU YHUCIAMHU

10

Monyib 1eCTBUTEIBHOTO
YHCiIa ¥ €T0 CBOMCTBA

11

[TpuOnm>xEHHBIE BHIYUCIECHUS,
IIpaBUJIa OKPYIJICHMS,
MPUKUJIKA U OLIEHKA
pe3yJibTata BEIYMCIEHUN

12

OcHOBHEBIE MCTOABI pCICHUA
HEJIBIX U APOOHO-
paroHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

13

KonTponbhas padota o
HUTOr'aM IMOBTOPCHUA

14

OcHOBHEBIE MCTOABI pCHICHUA
[EJIBIX U APOOHO-
panrOHAJIBHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

15

MHoOTro41eHbI OT OJHOMI




nepeMeHHoiu. Jlenenue
MHOT'O4WICHA Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorouJjieHsI ¢ OeabIMU
kodpuumentamu. Teopema
Buera

17

Pemenne cucrteM TUHENHBIX
ypaBHEHUI

18

Pemenne cucremM TMHENHBIX
yYpaBHEHUU

19

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

20

Onpenenurens MaTpULbl 2%2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

21

IIpuMeHeHne onpenenuTens
JUISL PEILICHUS CHCTEMBI
JIMHEWHBIX YPAaBHEHUN

22

Pewrenue npukiiagHeIxX 3ana4d
C IOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN




23

Pemienne npukiiagubIx 3a1a4y
C IOMOIIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUMN

24

KonrpomnsHas padora:
"PanrionanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUH"

25

OyHKIHUS, CTIOCOOBI 3a/IaHUS
¢yHkun. Bzaumuo
oOpaTHbIe GYHKINH.
Komnosumus ¢pyHkimii

26

['padux pyHKINH.
DneMeHTapHbIe
npeoOpa3oBanus rpaguKoB

byHKIMI

27

OO6nacth onpeeneHus u
MHOECTBO 3HaYCHUH
¢yukuun. Hynu ¢pyHknum.
IIpomexkyTKH 3HAK
MIOCTOSIHCTBA

28

YETHbBIC 1 HEUETHBIC
byukun. [lepuoauueckre
dbynkun. [IpomexxyTku
MOHOTOHHOCTH (pyHKIIHH

29

MaxkcuMyMBbl 1 MUHUMYMBI
¢ynkuuu. Haubonbmee u




HaMMEHbIIIee 3HAUCHUE
(GyHKINU Ha TPOMEKYTKE

30

JInnelinas, kBagpaTuyHas u
IpoOHO-THHEHHAs (PYHKIUH

31

DneMEeHTapHOE UCCIIeIOBaHHE
U TIOCTpOEHUE TPapuKOB ITUX

byHKIII

32

DneMEeHTapHOEe UCCIIeIOBaHHE
U TIocTpoeHue TpauKoB ITUX

byHKIMi

33

CreneHn ¢ LEIbIM
nokazareieM. bunom
HreroTona

34

CreneHn ¢ LEIbIM
nokasarejieM. buHom
HreroTona

35

CrenenHast QyHKIUS C
HaTypaJbHbIM U LIEJIBIM
nokazareisieM. E€ cBolicTBa u

rpaduk

36

KonTponbhas pabota:
"CrenenHas ¢pynkuus. Eé
cBoiicTBa 1 rpapuk”

37

ApudmeTnueckuii KopeHb
HaTypaJbHOM CTENIEHU U €TO
CBOMCTBA




38

Apudmerndeckuit KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOICTBa

39

[IpeoOpazoBanus YUCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTENEHU U KOPHU

40

[IpeoOpa3zoBanHus YUCTOBBIX
BBIPAKEHUM, COAECPIKALIUX
CTENEHU U KOPHU

41

[TpeoOpazoBaHMs YHCITOBBIX
BBIPAXKEHUI, COJIEPHKALIIUX
CTEIICHU U KOPHU

42

WpparnmonansHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
HUPPALMOHATLHBIX YpaBHEHUHN

43

HppaunonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
HUPPALMOHATLHBIX YpaBHEHUHN

44

HppaumronanbHbie
ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS
HUPpAIMOHATLHBIX YpaBHEHUHN

45

PaBHOCUIIBHEIE Nnepexoanl B
PEIICHUN UppallMOHAJIbHBIX




ypaBHEHUU

46

PaBHOCHIIBHBIE TIEPEXO/IBI B
PCIICHUN UPpPALUOHATIBHBIX
ypaBHEHUU

47

PaBHOCHIIBHBIE IEPEXO/IBI B
PELICHUU UPPALUOHATBHBIX
ypaBHEHUU

48

PaBHOCWIIBHBIE TTEpEXOABI B
pELIEHNN UPPALMOHATIbHBIX
yYpaBHEHUU

49

CaoiicTBa u rpadguk KOpHs N-
Oif cTeneHu Kak QyHKIIUU
00paTHOM CTeNeHu ¢
HaTypaJbHBIM MOKa3aTeleM

50

CaoiicTBa u rpaduk KOpHs N-
Oli CTETIeHU KaK (PyHKIIUU
00paTHOH CTeNeHu ¢
HATypPaJIbHBIM ITOKA3aTeIIEM

51

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

52

Crenens ¢ pallMOHATbHBIM
IOKa3aTeJIEM U €€ CBOUCTBA

53

Crermens ¢ palOHAJIbHBIM




IOKa3aTeJIEM U €€ CBOMCTBA

54

CreneHs ¢ paliMoOHaIbHBIM
IOKa3aTeJIEM U €€ CBOWCTBA

55

[ToxazarenbHast QyHKLIUA, €€
CBOIicTBa U rpaduk

56

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHust
yYpaBHEHUU

57

Hcnons3oBanue rpaduka
GYHKIMY IS peIIeHUs
yYpaBHEHUU

58

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOJbI pCHICHUA
[OKa3aTeIbHbIX YpaBHEHUN

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METOIbI PELLICHUS
ITOKa3aTeJIbHBIX YPaBHEHHUU

60

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METOIbI PELLICHUS
ITOKa3aTeJIbHBIX YPaBHEHHUU

61

KonTponbhas pabota:
"ITokazaTenpHast QyHKITHS.
IToka3aTenbHble ypaBHEHUA"

62

Jlorapudm umncna. CoiicTBa
norapupma

63

Jlorapugm umncna. CoiicTBa




norapudma

64

Jlorapudm uucna. CoiicTBa
norapudma

65

JlecATUYHBIC U HATYpAJIbHbIC
norapuhMbl

66

JlecATUYHBIC U HATYpAJIbHBIC
sorapupMbl

67

[Tpeobpa3oBanue
BBIPAXKEHHUI, COJIEPHKALIUX
JorapuhMbl

68

[Tpeobpa3oBanue
BBIPAXKEHHUI, COJIEPHKALIUX
J0TapuQMbI

69

[Tpeobpa3oBanue
BBIPAXKEHHUI, COJIEPHKAIUX
aorapudmsl

70

Jlorapudgmuueckas GpyHKIus,
e€ cBolicTBa U Tpaduk

71

Jlorapudgmuueckas GpyHKIUs,
e€ cBoiicTBa U rpaduk

72

Hcnonb3oBanue rpapuka
(byHKLINU 1715 pelIeHust
yYpaBHEHUN

73

Hcnonp3oBanue rpaduka
(GyHKUIMU 1715 peleHust
YpaBHEHUU




74

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PelICHUs
JorapupMUUEecKUx
ypaBHEHUH

75

Jlorapudmmueckue
ypaBHeHHsA. OCHOBHBIE
METO/Ibl PEILICHUS
J0rapupMHUECKUX
yYpaBHEHUU

76

Jlorapudmuueckue
ypaBHeHUsA. OCHOBHbIE
METO/bl PELICHUS
JorapuGpMUUEcKUX
ypaBHEHUI

77

PaBHOCHIIBHBIE TIEPEXOMBI B
pELICHUH JTOrapuPpMUUECKUX
yYpaBHEHUNU

78

PaBHOCHIIBHBIE TIEPEXOABI B
pELICHUH JTOrapuPpMHUUECKUX
yYpaBHEHUNU

79

KonrtponsHas padora:
"Jlorapudmuyeckast
¢ynkuus. Jlorapupmudeckue
ypaBHeHHUA"

80

CI/IHYC, KOCHUHYC, TAHI'CHC U




KOTaHI'€HC YK CIIOBOIO
aprymeHra

81

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

82

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
ApKTaHI'€HC YUCIIOBOTO
aprymeHra

84

Tpuronomerpuueckas
OKPYKHOCTb, OIpe/IeTICHHUE
TPUTOHOMETPUIECKUX
(GyHKIHMI 4nCI0BOTO
aprymeHra

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEZICIICHHE
TPUTOHOMETPUYECKUX
(GyHKIHMI 4nuCI0BOTO
aprymeHra

86

OCHOBHBIE
TPUTOHOMETPHICCKHE

bopMyIbl

87

OCHOBHEBIE
TPUTOHOMETPHICCKHE




bopmybl

88

OcCHOBHBIE
TPUTOHOMETPUUECKHUE

bopmybl

89

OcCHOBHBIE
TPUTOHOMETPUYECCKHE

bopmybl

90

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPKEHUMN

91

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPKEHUMN

92

[IpeoOpazoBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUI

93

[Tpeobpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

94

Pemenne
TPUTOHOMETPUUIECKUX
yYpaBHEHUHU

95

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUU

96

Perenue




TPUTOHOMETPUUIECKUX
ypaBHEHU U

97

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

98

Pentenue
TPUTOHOMETPUUECKUX
ypaBHEHUI

99

Pemenne
TPUTOHOMETPUUYECKUX
ypaBHEHUI

100

Pemenne
TPUTOHOMETPUUYECKUX
ypaBHEHUI

101

KonrtpomnsHas padora:
"TpuroHomeTpuyeCcKue
BBIPAXKCHUS U
TPUTOHOMETPUUECKHE
ypaBHeHHUA"

102

ITocnenoBaTeIbHOCTH,
CIIOCOOBI 3a1aHuU
IMOCJICIOBATEILHOCTEIA.
MeToa MaTeMaTHUECKOMN
WHIYKIIAH

103

MoHoToHHEIE U
OTpaHUYECHHBIE




II0CJIE0BATENBHOCTH.
Hcropus ananusa
0ECKOHEUHO MaJlbIX

104

Apudmernueckas
nporpeccus

105

['eomeTpuyeckas mporpeccus

106

beckoneuno yOwiBarorias
reOMETpUYECKasl IPOTPECCUs

107

CyMMa 0eCKOHEUHO
yOBIBaIOIIEH reOMeTpHUIeCKOn
MpOTrpeccuu

108

JInHEeNHbBIN 1
AKCIOHEHUIHAIBHBIN POCT.
Yucno e. DopMyna CI0KHBIX
IIPOLIEHTOB

109

JIvnHeHbIl u
AKCIOHEHIHAIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

110

Hcnonp3oBanne nmporpeccun
AJI pCHICHUA pCAJIbHBIX
3a/1a4 MPUKJIIAHOTO
Xapaxkrepa

111

KonTponbhas pabora:
"[TocnemoBaTeIbHOCTH U
nporpeccun"




HenpepsiBHble QyHKINT 1 UX

112 .
CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTBI
rpaduKoB PYHKIHI

114 CaoiicTBa GQyHKIIHHA
HENpEpPbIBHBIX Ha OTPE3Ke

115 CaoticTBa GyHKIHUI
HENpEepPbIBHBIX Ha OTPE3Ke

116 Meto UHTEPBANIOB AJISt
peLlIeHNs HEPAaBEHCTB

117 Meto UHTEPBANIOB AJISt
pelIeHusI HepaBEeHCTB

118 Meton uHTEpBAJIOB JUIs
pelIeHusl HepaBEeHCTB
IIpuMeHeHne CBOMCTB

119 | HenpepbIBHBIX QYHKIUIH 115
peleHus 3a1a4
IIpuMeHeHne CBOWCTB

120 | HenpepbIBHBIX QYHKIUH 15
peleHus 3a1a4

121 IlepBas u BTOpas
POU3BOJIHBIE (PYHKIIUU
Onpenenenue,

122 | reomeTpUYECKHI CMBICT

IIPOU3BOJHOM




Onpenenenue, GU3NIECKU

123 .
CMBICJI TPOU3BOTHOM

124 YpaBHEHHE KacaTeIbHOU K
rpaduxy GyHKINN

125 KonrponbHas pabora no
UTOr'aM rojia

126 KonrponbHas pabora no
UTOTaM rojia

127 YpaBHEHHE KacaTEIbHON K
rpaduxy GyHKIUN

128 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA

129 [Tpon3BoiHBIE 3IIEMEHTAPHBIX
byHKUIMMA
[Tpou3BoiHas CyMMBI,

130 | mpou3sBeneHus, YaACTHOTO U
KOMITO3UIIUH (DYHKIIHI
[Tpou3BoiHAs CyMMBI,

131 | mnpou3sBeneHus, YaCTHOTO U
KOMITO3UIIUH (DYHKIIHI
[Tpou3BoiHas CyMMBI,

132 | mnpousBeneHus, YaCTHOTO U
KOMITO3UIIUH (DYHKITHI
KonTponbhas pabota:

133 P P

"ITponsBogHas"




[ToBTOpenwue, 0600mIeHNE,

134 cHCTEMAaTHU3alus 3HAaHUN: 1 1
"VpaBHenus"
[ToBTOpenwue, 0600mIeHNE,

135 CHCTEMATHU3aLMS 3HAHUH: 1 1
"‘DYHKI_[I/II/I"

136 [ToBTOpeHME, O606H.I€Hlfe, 1
cucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB
136 11

I10 ITPOT'PAMME




11A KJIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpumeHneHnue npou3BOIHON
K UCCIeIOBaHUIO (QYHKITUI
Ha MOHOTOHHOCTH 1
HKCTPEMYMBI

[TpumeHneHue mpou3BOIHON
K UCCIIeIOBaHUIO (QYHKITUI
Ha MOHOTOHHOCTH 1
HKCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
HKCTPEMYMBI




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

Haxoxxnenune HanOoJIbIIEro
Y HAaUMEHDIIETO 3HAYEHUS
HENPEePBHIBHON (YHKIIUU HA
OTpe3Ke

Haxoxnenune HanOoJIbIIIEro
1 HAMMCHBIIICTO 3HAUCHUSI
HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxxnenune HanOoJIbIIEro
1 HAMMCHBIIICTO 3HAUCHUSI
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

10

Haxoxnenune HanOoJIbIIIErO
1 HAUMCHBIIICTO 3HAUYCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

11

Haxoxxnenune HanOoJIbIIIEro
Y HaUMEHBIIIETO 3HAYEHUS
HENPEePBIBHON (DYHKIIUU HA
OTpe3Ke

12

Haxoxnenne HanOoJIbIIEro
1 HAaUMEHDIIIETO 3HAYEHUS




HENpEepbIBHON (PYHKIUHU HA
OTpe3Ke

13

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOXKICHUS
HAWIY4IlIEero peueHus B
IPUKIIAIHBIX 3a7a4ax

14

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOKICHUSI
HAWIY4IlIero peuieHus B
IPUKIIAIHBIX 3a7a4ax

15

IIpuMeHeHne mpou3BOAHON
JUISL OIIPE/IETIEHUS] CKOPOCTH
U YCKOPEHHUsI ITpoIiecca,
3aJaHHOTO (POPMYIION HITH
rpaduKom

16

IIpuMeHeHne Mpou3BOIHON
JUIsL OTIPEJIEJIEHUS] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3aJJaHHOTO (OPMYJION WK
rpadukom

17

Komnosumus ¢pyHkumii

18

Komnosumus ¢pyHkumii

19

Komnozumus GyHKImii

20

['eomeTpuueckue 00pasbl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH




21

['eomerpuueckue 0Opassl
YpaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

22

Konrpomnsnas padora:
"UccnenoBanue QyHKIHNA C
MOMOIIIbIO TPOU3BOAHON"

23

[TepBooOpa3Hasi, OCHOBHOE
CBOMCTBO EPBOOOPA3HBIX

24

ITepBooOpazubie
AJIeMEHTAPHBIX (PYHKIIHUA.
[IpaBuina HaXOXKICHUS
epBOOOPA3HBIX

25

ITepBooOpazubie
AIIEMEHTAPHBIX (QYHKIUH.
[IpaBuia HaXOXKICHUS
epBOOOPaA3HBIX

26

WHurerpai.
I'eomeTpuyeckuii CMbICT
WHTErpaja

27

Brraucnenue
ONpeIeIEHHOTO UHTErpaja
o ¢popmyne HproToHa-
JleiiOHMIIa

28

Bruucnenne
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-




JleliOuuLa

29

[Ipumenenne uHTETpaNa
JUTSL HAXOXKJICHUS
IUIOINAACH TUIOCKUX QUTYp

30

[Ipumenenue nHTErpaa
JUISL HAXO0XKIEHUSI 00HLEMOB
F€OMETPUUYECKUX T

31

[Tpumeps! perieHui
nuddepeHIaTbHBIX
yYpaBHEHUU

32

[Tpumeps! perieHuit
nuddepeHIaTbHBIX
yYpaBHEHUU

33

MaremaTrueckoe
MOJIETTUPOBAHUE PEATbHBIX
MPOILIECCOB C TOMOIIBIO
b hepeHIaTbHBIX
ypaBHEHUU

34

KonrtponsHas padora:
"TlepBooOpazHas u
uHTerpan”

35

Tpuronomerpuyeckue
(GyHKLIMH, UX CBOICTBA U
rpaduxu

36

Tpuronomerpuueckue
(byHKLIMH, X CBOICTBA U




rpaduku

37

Tpuronomerpuieckue
¢$yHKIMH, UX CBOIICTBA U
rpaduku

38

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

39

Tpuronomerpuveckue
(GyHKINU, UX CBOMCTBA U
rpaduku

40

OTt60p KOpHE
TPUTOHOMETPUUYECKHX
YPaBHEHMH C OMOUIbIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYIECKOMN
OKPYKHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUIECKOMN
OKPYXHOCTH

43

OTt60p KOpHEH




TPUTOHOMETPUUYECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

48

KonrtponsHas padora:
"I'paduku
TPUTOHOMETPUUECKUX
(GyHKIHIA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OCHOBHBIE METOIEI
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

50

OCHOBHBIE METOIBI




pELIEHNS TOKA3aTEIbHBIX
HEPABEHCTB

o1

OCHOBHBIE METOIBI
pelIeHus TOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METO/IbI
pELIEHHS TOKA3aTEIbHBIX
HEPABEHCTB

53

OcHOBHBIE METOJIbI
peLieHHs
norapuGMUIEeCKUX
HEPABEHCTB

54

OCHOBHBIE METO/IbI
pewenus
JorapuMUIECKUX
HEPABEHCTB

55

OCHOBHBIE METOIBI
pelIeHus
Jorapu(pMUUECKUX
HEPABCHCTB

56

OCHOBHBIE METOIBI
pelIeHus
JorapupMUUECKUX
HEPABCHCTB

57

OCHOBHBIE METO/IBI
peIIeHUS UPPAITUOHATBHBIX




HEPABEHCTB

58

OCHOBHBIE METO/IbI
pEeLIEHUS UPPALMOHATBHBIX
HEPABEHCTB

59

OCHOBHBIE METO/IbI
peLIEeHNs UPPALMOHATIBHBIX
HEPABEHCTB

60

OCHOBHBIE MCTOBI
pEeLICHUA HPppAllMOHAJIBbHBIX
HCPABCHCTB

61

I'paduueckue MeTo bl
pELIEHUs UPPAMOHATIBHBIX
yYpaBHEHUU

62

I'paduueckue MeTo bl
peLIeHUs UPPAaLMOHAIBHBIX
yYpaBHEHUHU

63

['padpuaeckue meTo bl
pELIeHNUs TOKa3aTeNbHbIX
yYpaBHEHUHU

64

['padpuaeckue meTo b
pelIeHus MmoKa3aTeIbHBIX
HEPaBEHCTB

65

['padpraeckue meToIbI
peleHus
JorapupMUUECKUX
YpaBHEHUN




66

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

67

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

68

['padpuueckue meTo b
pelIeHUs [T0Ka3aTeIbHbIX U
JorapupMUUEcKux
yYpaBHEHUU

69

['padpuueckue meTo b
pelIeHUs [T0Ka3aTeIbHbIX U
J0rapuPpMHUECKUX
yYpaBHEHUU

70

['padpuaeckue meTo b
pelieHus MoKa3aTeIbHBIX U
JorapuGpMUUECKUX
HEPaBEHCTB

71

['padpuaeckue meTo b
pELIeHUS TTOKA3aTeNbHbIX U
norapuGMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabota:
"HppanuoHaabHBIE,




[IOKa3aTeNbHbIE U
JorapupMuIEcKue
HepaBeHCTBA"

73

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPHYCCKAS
(dhopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

74

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

75

Apudmernueckue
olepanuu C
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue
OIIEpaLUU C
KOMIUIEKCHBIMU YHCIIaMU

77

N3o0paxenune
KOMIIJICKCHBIX YHCECJI Ha
KOOPJMHATHOM TIIOCKOCTH

78

N3o0paxenune
KOMILJIEKCHBIX YHCEIT Ha
KOOPJAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau




N-0if CTEIIEHU U3
KOMILJIEKCHOI'O YHCJIa

80

®opmyia Myaspa. Kopau
N-OM CTEIECHU U3
KOMILJIEKCHOT'O Yncia

81

[Ipumenenue
KOMIUIEKCHBIX YUCEIl IS
petieHus pU3nIEecKux 1
reOMETPUUECKUX 3aau

82

KonTponbhas padoTa:
"KomrmurekcHbie ynciia"

83

HaTypaJ'IBHBIC H OCIbIC
quciia

84

HaTypaJ'IBHBIC H OCIbIC
quciia

85

IIpumeHeHne MpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

86

IIpuMeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

87

[TpuMeHeHMEe NpU3HAKOB
JEIIMMOCTH LIEJIBIX YHCE:
HOJl m HOK

88

[TpuMeHeHne NpU3HAKOB
JIETUMOCTH LIEJBIX YUCEI:
HOJ/l m HOK

89

[TpumeHeHne npU3HAKOB




JACIINMMOCTHU OECJIbIX YHUCCII:
OCTAaTKH 11O MOAYJIIO

90

IIpuMeHeHne MpU3HAKOB
JIEITMMOCTH LIEJIBIX YUCE:
OCTaTKH 10 MOJYJIIO

91

[IpuMmeHeHue npu3HaKoB
JCIUMOCTH IIETBIX YHCE:
anroput™ EBkimaa mis
pELICHHS 3a/1a4 B LENBIX
quciiax

92

KonTponbhas pabdota:
"Teopus Henbix yncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCHIIbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema ¥ COBOKYITHOCTb
ypaBHeHUI. PaBHOCHITbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

95

OCHOBHBIE METO/IbI
pELIECHHS CUCTEM U
COBOKYITHOCTEH
palMOHAIBHBIX YPAaBHEHUI

96

OCHOBHBIE METO/IBI
pEIIeHUS CUCTEM U




COBOKYITHOCTEMN
HPPALMOHATIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEMN
MOKAa3aTeIbHBIX YPaBHEHUH

98

OCHOBHBIE METOIBI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
NoKa3aTeIbHbIX YPaBHCHUN

99

OCHOBHBIE METO/IbI
pPELLIECHHS CUCTEM U
COBOKYITHOCTEMN
JorapuGpMUUECKUX
yYpaBHEHUU

100

OCHOBHBIE METOIBI
pELIeHUs CUCTEM U
COBOKYITHOCTEU
J0rapupMHUUECKUX
yYpaBHEHUHU

101

[TpumeHeHne cucTem K
PELIEHUI0 MaTEMaTHYECKHUX
3a/1a4 ¥ 3a/1a4 U3
pa3nIuYHbIX o0nacTeit
HayKH U PEAJIbHOM JKU3HH,
MHTEpIIpeTalus




MOJIYYCHHBIX PC3YJIbTATOB

102

[IpuMmeHeHne cUCTEM K
PELIEHUI0 MaTEMaTHYECKHUX
3a/1a4 U 3a/1a4 U3
pa3Iu4YHbIX objacTen
HAyKU U PEAIbHOU KU3HH,
MUHTEPIIPETALNS
IIOJIy4YEHHBIX PE3yJIbTaTOB

103

IIpuMeHeHne HepaBEHCTB K
PELIEHUI0 MATEMATUYECKUX
3aJa4 U 3a1a4 U3
pas3In4HbIX o0nacTeit
HAyKH U PEAJIbHOM JKU3HH,
MHTEPIIPETALNS
IIOJIyYEHHBIX PE3YJIbTATOB

104

KonrtpomnsHas padora:
"CucreMsl palluOHAJIbHBIX,
MPPaLMOHATIbHBIX
MOKa3aTeNbHbIX U
Jorapu(pMUUECKUX
ypaBHEHUI"

105

PanyonanbHble ypaBHEHUS
C ImapaMeTpaMu

106

PanmonanbHbIe
HEpPABEHCTBA C
rapaMeTpamu




PanmonanbHBIE CUCTEMBI C

107
napameTpamu
HppaunoHanbHble

108 | ypaBHeHHS, HEpAaBEHCTBA C
napameTpamu

109 HppanmoHanbHble CUCTEMBI
C TmapaMeTpaMu
[TokazarenbHbIe

110 | ypaBHEHUS, HEpAaBEHCTBA C
napaMeTpamu

111 [TokazarenbHbIE CUCTEMBI C
napaMeTpamu
Jlorapudmuueckue

112 ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

113 Jlorapudmmueckue
CHCTEMBI C TTapaMeTpaMu

114 Tpuronomerpuueckue
YpaBHEHHS C TTapaMeTpaMu
Tpuronomerpuyeckue

115 HEpaBEHCTBA C
napameTpamu

116 Tpuronomerpuyeckue
CHCTEMBI C ITapameTpamMu
ITocTpoenue u

117

HCCICIOBAaHUC




MaTEeMaTU4YECKUX MOJEIIEeH
pEaIbHBIX CUTYALIMM C
IIOMOUIBbIO YPAaBHEHUH C
napaMeTpamu

118

[TocTpoenue u
UCCIIEJOBaHUE
MaTeMaTUYECKUX MOJeen
pealbHBIX CUTYyallui C
MOMOIIbIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

119

[TocTpoenue u
UCCIIEJOBAaHHE
MaTEMaTHUYECKUX MOJEIIEN
pEaIbHBIX CUTYyalui C
IIOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

120

KonrtponsHas padora:
"3amaun ¢ mapamerpamu”

121

[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"VpaBHenus"

122

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

123

[ToBTOpeHme, 0600IIEHNE,
CHCTEMAaTH3aLMs 3HAHHUI:




"VpaBuenus. CucteMbl
ypaBHeHHUI"

124

[ToBTOpenwue, 0600mIeHNE,
cucTeMaTH3aIus 3HaHW:
"HepaBenctaa"

125

[ToBTOpEeHmE, 0600IICHNE,
cHCTeMaTHU3allus 3HaHUMN:
"Hepasenctaa"

126

[ToBTOpEHHE, 0000IICHUE,
CcHUCTEMaTH3al|s 3HAHMIA:
"Hepasenctpa"

127

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTH3alys 3HAHMIA:
"ITpousBoaHas u eé
npuMeHenue"

128

[ToBTOpenue, 06001IIEHNE,
cUCTEeMaTH3aIus 3HAHWH:
"ITpousBoaHas u eé
npuMeHeHue"

129

[ToBTOpenue, 06001IIEHNE,
cUCTEeMaTH3aIus 3HAaHHH:
"ITpousBoaHas u eé
npuMeHeHue"

130

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




npuMeHeHue"

131

[ToBTOpEeHmE, 0600IICHNE,
cHCTeMaTHU3allus 3HaHUMN:
"Oyakuun"

132

[ToBTOpEeHme, 0600IICHNE,
CHCTEeMaTH3allys 3HAHMIA:
"Oyakuun"

133

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTH3alys 3HAHMIA:
"OyHkuun"

134

HToroBasi KOHTpOJIbHAS
pabora

135

Nrtorosas KOHTpOJIbHAS
pabora

136

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alus 3HaHuH

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

o Maremaruka: anredpa ¥ Hayajga MaTEeMaTHYECKOTO aHaIM3a, T€OMETPHS.
Anrebpa W Hauyaja MaTeMaThyeckoro aHaims3a (B 2 dvactsax), 10 kmacc/
Yacts 1: Mopakosuu A.I'., CemenoB I1.B.; Yacte 2: Mopakosuu A.I'. u
npyrue; noj penakiueid Mopakouua A.I'., OOmecTBO ¢ OrpaHHMYCHHOM
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

o Maremaruka: aiaredpa ¥ Hayajga MaTEMaTHYECKOTO aHAIM3a, T€OMETPHS.
AnreOpa ¥ Hayana MaTeMaTHYecKOro aHanu3a (B 2 uactax), 11 kmacc/
Yacte 1: MopakoBuu A.I'., CemenoB I1.B.; Hacte 2: MopakoBuu A.I'. u
npyrue; noj penakiueir MopakoBuua A.I'., OOmecTBo ¢ orpaHUYE€HHOU

oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»



