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HOACHUTEJIBHAA 3AIIUCKA

VYuebHsblil kypc «Anredpa W Hadalla MATEMATHYECKOTO aHAIM3a» SIBISETCS
OJIHUM U3 Haubojee 3HAYMMBIX B MOpOorpamMMe cpeaHero oOiero oOpa3oBaHus,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YUYCHHsSI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYrod CTOpPOHbI, (OpMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBINIJICHUE O0yYaroluXcs Ha YPOBHE, HEOOXOIUMOM
JUIs OCBOEHUS UH(POPMATUKH, OOIIECTBO3ZHAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTHUX
JUCUUIUIMH. B pamkax naHHOro ydeOHOro Kypca OOydyarolIuecsi OBJaJEBAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON Hayku, KoTtopas ¢GOpMyJIHUpPYyEeT CBOH
JOCTUKEHUS B MaTEMaTHU4eCcKoi opme.

VYuebHblil Kypc anreOpbl M Hayajdl MaTEMAaTHYECKOTO aHalM3a 3aKJIa/IbIBacT
OCHOBY [IJIl YCHENIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XUMUH, OWOJIOTHUH,
MMOHMMAHHSI OCHOBHBIX TE€HJICHIIMN Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOIB30BaTh UX JUIsl JalibHEiIIero oOpa3oBaHus U B
MOBCEIHEBHOMN KU3HU. B TO e Bpemsi oBiajeHuE aOCTPAKTHBIMU U JIOTUYECKHU
CTPOTUMH KOHCTPYKIHUSAMHM aireOpbl M MaTEeMaTHUYECKOTO aHajiu3a pa3BUBACT
YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JIOKA3bIBATh
YTBEPKIEHUS C MOMOIIBI0O UHAYKIIMU U PACCYKJATh JNEAYKTUBHO, MCIOJb30BATh
00001IeHne ¥ KOHKpeTH3allHio, a0CTparupoBaHHEe M aHaJIOruio, (QopMupyer
KPEAaTUBHOE U KPUTUUECKOE MBIILICHUE.

B xone u3yuyenus ydeOHOro kypca «Anredpa ¥ Hayajga MaTeMaTUYECKOTrO
aHajau3a» oOydYarolluecsl MOJYyYaroT HOBBIM OMBIT PEIICHUS MPUKIATHBIX 3aj1ad,
CaMOCTOSITEJILHOT'O MOCTPOEHUSI MATEMaTUUYECKUX MOJIeNIE peajbHbIX CUTYAaIlUH,
WHTEpIpPETAllud  TOJYYEHHBIX  PEIIeHUH, 3HAKOMSITCS C  IpuUMepamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOJE, HAyKe UM HCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

VYueOHbIil Kypc 00aaeT 3HAYUTENBHBIM BOCIHUTATEIbHBIM OTEHIUAJIOM,
KOTOPBI peanu3yeTcss Kak 4Yepe3 Y4eOHbIl MmaTepuai, CrnocoOCTBYIONIUN
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHHUS, TaK M 4epe3 crneuuduky ydeOHOi
NEATEIbHOCTH, TpeOyromell MpoJOKUTEIbHON  KOHILIEHTPAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a MOJy4YEHHBIN
pe3ymbTar.

B ocnoBe Mmeronuku oOydeHuss aireOpe M HadyajlaM MaTeMaTUYeCKOro
aHaJIu3a JICKUT JIEATeIIbHOCTHBIM MPUHIIUI 00YUYEHUS.

B crpykrype yueOHOro kypca «Anredpa W Hadalla MaTeMaTUYECKOIrO
aHaJu3a» BBIICJICHBI CIIEIYIOIIME COJIepKATEIbHO-METOAuYeCKe JuHun: «Hucna
U BbluucieHus», «OyHkuuu u rpaduku», «YpaBHeHUSI U HepaBeHCTBa», «Hauana
MaTeMaTH4ecKoro aHanuza», «MHoxecTBa U JloTMKa». Bce OCHOBHbIE



COJIePKATEIIbHO-METOIMUECKUE JIMHUM W3YYalOTCS Ha TPOTSHKEHUU JBYX JIET
o0yyeHHs Ha YpPOBHE CpeIHEro oOIero 0oOpa30BaHHUs, €CTECTBEHHO JOMOJIHSIS
JpyT Ipyra W MOCTENEHHO HACHIIASCh HOBBIMH TeMaMU W pasaenamu. JlaHHBIN
y4eOHBIN KypC SBISETCS WHTETPATUBHBIM, ITOCKOJNIBKY OOBEAMHSIET B cebe
colepKaHNEe HECKOJbKUX MAaTeMaTHYeCKUX MUCIUIUINH, TaKuX Kak aireopa,
TPUTOHOMETPHUS, MATEeMATHUYCCKHA aHAIIN3, TEOPUS MHOXKECTB, MaTeMaTHYECKas
noruka u gapyrue. Ilo Mepe Toro kak oOyuaromniuecs OBIaJEBalOT BcE Ooliee
ITUPOKAM MAaTEMAaTHYECKHUM armapaTroM, Y HUX MOCJIeN0BaTeabHO (hopMupyercs u
COBEPIIIEHCTBYETCSI yMEHHE CTPOUTh MATEMATHYECKYI) MOJENbh peaJbHOU
CUTYaIllH, PUMEHATH 3HAHUS, MMOJYYCHHBIC MPU W3YYCHUH y4eOHOTO Kypca, s
PEIICHHS] CaMOCTOSTENHHO CHOPMYTUPOBAHHOW MAaTEMaTHUYECKON 3a7a4M, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConeprkaTenpbHO-METOANYECKass JMHUS «UuCia W BBIYUCICHHS» 3aBepIIacT
(dbopMupOBaHUE HABBHIKOB HMCIIOJIB30BAHMS JICHUCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanus. Ha ypoBHe cpegHero ooIero
oOpazoBanus oco0oe BHUMaHUE ynensercss  (QOPMHUPOBAHUIO  HABBIKOB
paIMOHAILHBIX BBIYMCIICHUN, BKIIIOYAONINX B CE€0S WCIIONB30BAHUE PA3IMYHBIX
dopM 3amucu YUCIa, YMEHUE JeNaTh NPUKUAKY, BBIMOTHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OIICHWBATh YUCIIOBBIC BBIpAXKEHUS, pabOTaTh ¢ MATEeMAaTHYCCKUMU
KOHCTAaHTaMU. 3HAKOMbBIE OOyYaIOMMUMCS MHOXECTBA HATYPAIbHBIX, IEIBIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS ~ MHOKECTBOM
KOMIJIEKCHBIX YWCel. B KaXaoM ©3 3THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIC €My chHenupuYecKre 3a7addl W OMNepariu. JCIICHHe Hareo,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIEIBIX YHCET, OCOOBIe CBOMCTBA
paIMOHAIBHBIX M UPPANMOHATBHBIX YUCEN, apu(METHICCKUE OMEpaIiy, a TaKKe
W3BJICUCHUE KOPHS HATypaTbHON CTEMEHW HA MHOXECTBE KOMIUICKCHBIX YHCEI.
brnaromapsi mocnemnoBaTenTbHOMY PACIIMPEHUIO Kpyra HCIOJB3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHUS IS PEIICHUS PAa3TNYHBIX 33]1a4
dbopMupyeTcsl TIpe/icTaBlieHne O SIMHCTBE MAaTEMaTHKH KaK HayKH W €€ pOJId B
MOCTPOCHUU MOJEJEeH pealbHOr0 MHUPA, MIUPOKO HCMOJB3YIOTCA 0000IIeHUE U
KOHKPETH3AIIHS.

Jlvans «YpaBHEHHs] M HEPABEHCTBA» peaIN3yeTCs Ha MPOTSHKEHUU BCETO
o0yyeHHss Ha YpPOBHE CpEIHEro oOIero o0pa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasznmene IlporpaMmbpl TPETyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3amad. B
pe3ynbTaTe OOYYarOIIMECs OBIANCBAIOT PA3IUYHBIMA METOJAMH  PCIICHUS
paIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHCHUU, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
colepKamux mapaMeTpsl. [loydeHHbIE YMEHHUS IIMHPOKO HCIOIB3YIOTCS TPHU
UCCIeNOBaHNH (DYHKIMA C TTOMOIIBI0 MPOW3BOAHON, TIPH PEIICHUH MPUKIATHBIX



3a/1a4 U 3a7]a4 Ha HaXO0XJACHUE HauOONbIIUX U HAMMEHBIINX 3HAYCHUN (DYHKIUU.
JlanHasi coziepaTeabHasl JIMHUS BKIIIOYAET B ce0sl Takke (pOpMUPOBaHUE YMEHUUN
BBIMIOHATh  pacu€Ttel 1o  (dopmynaMm, MNpeoOpa3oBaHusl  pallMOHAIbHBIX,
UppaIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BbIPAXKEHUH,
cojepKalux cTeneHu u Jyorapudmbl. braromapss u3ydenuto ainreOpanyeckoro
Marepuaia MPOUCXOJIUT  JajbHEWIlee  pa3BUTHE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUSI OOyYaromuxcs, (pOpMUPYIOTCS HABBIKA JAEAYKTHUBHBIX
paccyxaeHuii, pabOTbl C  CHUMBOJBHBIMH  (opMamu,  HpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PABEHCTB M HEpPaBeHCTB. Ausre0Opa
npeiaraet  3¢G(EKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3aJ[a4, HArJsIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKA HAYKH.

ConepxatenbHo-MeTonauueckas jauHusg «DyHkuuu u rpaduku» TECHO
MeperyieTaeTcs ¢ JAPYTMMH JIMHUSIMU y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBbICJIE 3aJa€T MOCIE0BATENbHOCTh U3yUEHUs MaTepuana. M3yueHue cTeneHHowH,
MOKa3aTeIbHOM, TOTapu(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHUM, X CBOMCTB
U TpaduKOB, UCMOIb30BaHUE (YHKIMN IJ pEUIeHUs 3a/ad U3 JAPYTrux y4eOHBIX
MPEIMETOB U PEaTbHOMN KU3HU TECHO CBA3AHO KAK C MaTeMaTHYECKUM aHAIU30M,
TaK M C pPEIICHUEM YypaBHEHMM W HepaBeHCTB. [Ipu »TOoM OomblIoe BHUMaHUE
yaensieTcs: (GOPMUPOBAHUIO YMEHUSI BbIpakaThb (POpMYJIaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMUA BEJIMYMHAMM, HCCIEAOBaTh MOIYy4YeHHbIE (YHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiepKaTeIbHOW JTUHUU HAlleJIEH HA Pa3BUTHE YMEHUU
M HaBBIKOB, IMO3BOJISIIONIMX BbIpaXXaTh 3aBUCUMOCTH MEXIY BEIMYMHAMHU B
pa3nuuHOM (popme: aHaANIUTHYECKOU, Tpaduueckoi u cinoBecHoul. Ero m3yuenue
CIOCOOCTBYET PAa3BUTHIO  ANTOPUTMUYECKOTO  MBIIIICHUS, CHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIMHU, UCTIOIb30BAHUIO aHATIOTUH.

CopnepxartenbHas nuHUS «Hadanma maTeMaTM4eCKOro aHajiu3a» MO3BOJISET
CYILIECTBEHHO PACIIUPUTh KPYyr Kak MaTeMaTHYEeCKHUX, TaK M MPUKIAJAHBIX 3a]ad,
JOCTYMHBIX OOYYaIOIIMMCSl, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpauKy  CIOXKHBIX (YHKIHM, ONpeAeNsTh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAQUYEeHUS, BBIYUCIATH IUIomaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTHU U
yCKOpeHus TmpoieccoB. JlaHHasi conepxaTenbHas JHWHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MATEMATHYECKUX MOJeNIed peaabHbIX CHUTYyaluH,
MO3BOJIIET HAXOJUTh HaWydylllee pelIeHWe B TMPUKIAJAHBIX, B TOM YHCIIE
COI[MATbHO-2KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTE€MaTUYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (OPMaTbHO-TOTMYECKOTO U
KPEAaTHUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE M ucKyccTBe. OOyuaromiuecs y3HaIOT O



BBIJIAIONINXCST PE3yNbTaTaX, TOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

ConepxkaTenbHO-MeTOAMYECKas JTMHUST «MHOXKECTBA U JIOTUKa» BKIIOYAET B
ce0si SIEMEHThl TEOPUU MHOXKECTB M MaTeMaTU4YeCKOM JOTUKU. TeOopeTHKO-
MHOECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYypPC IIKOJbHOM MaTEMaTUKHU
U TpeajaraloT HamOoJiee YHHUBEPCANIbHBIN S3BIK, OOBEAMHSIONINI BCE pa3Jeibl
MaTeMaTUKH # e¢ TPUIOKEHWH, OHHM CBS3BIBAIOT pa3HbIE MaTEMATHYCCKUE
JUCIUIUIMHBL M WX TPWIOKEHUS B eamHoe 1enoe. [lodTomMy BaxHO 1aTh
BO3MOXXHOCTh OOy4YaromeMmycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHUKHA M WCIIOIh30BaTh €TO VIS BBIPAKEHUS CBOWX MBICIICH.
JlpyruM BakKHBIM TPU3HAKOM MaTeMaTUKH KaK HAyKd CIeAyeT TNpU3HaTh
CBOMCTBEHHYI0 €U CTpPOTrOCTb OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
MpaBWJaM  TMOCTPOEHUS  JI0KA3aTelbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTeMaTU4YeCKOW JIOTUKH CHOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
00yy4aromuxcs, Mo3BOJIIET UM CTPOUTHh CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
npaBui, GOpMUPYET HABBIKA KPUTHUECKOTO MBIIIICHUSI.

B yuebHom Kkypce «Anrebpa ¥ Havalla MaTEMaTHUYECKOTO aHalu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJECIUPOBAHUS, KOTOPBIE MPHU3BAHBI
crocoOCcTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOCHUSI MOJENEH pealbHbIX
CUTyaIllMi, WCCIAEAOBAHUS JTHX MOJEICH C TMOMOINBI0 ammapara aiareopsl u
MaTEeMaTUYECKOTO aHajdu3a, WHTEPIPETAIH TIOJYyYCHHBIX pe3yabTaToB. Takue
3aJIaHAS BIUIETCHBI B KAK/IBIN U3 Pa3/eIOB MPOTPAMMBI, TTOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HUCIOJB3YeTCs ISl PEelIeHUsl MPUKIaAHBIX 3aaad. [lpu
pEIICHUHM  PEATbHBIX  MPAKTHYECKUX  3amad  OoOydaromiuecss  pa3BHBAIOT
HaOII0/IaTeNIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThe,
WCIOJB30BaTh  aHAJIOTWI0, 0000maTh W KOHKPETU3UPOBATH  MpOOJIEMY.
JlesiTenbHOCTE  TIO  (POPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX —3a/1a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM y4eOHOro kypca «Anredpa u Hayasna
MaTEeMaTUYECKOTO aHaTN3a».

Ha wusyuenue ydeOHOro kypca «AnreOpa W Hayajla MaTeMaTUYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 xmacce — 136 ygacoB (4 vaca B Heneno), B 11
kiacce — 136 yacos (4 yaca B HeJEIIO).



COIAEPXAHUE OBYUEHUA
10 KJIACC

Yucsia 1 BBIYUCICHUSA

Paunonanbubie uncina. OOBIKHOBEHHbIE U JECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble nepuoanyeckue npodu. [IpumeneHue apoOelt U MPOIEHTOB st
pELICHUS MPUKJIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUW U PEabHON KU3HU.

JlelicTBUTENbHBIE 4YHMCHA. PalMoHanbHBIE W HPPALMOHAIBHBIE YHCIIA.
ApudmeTnyeckre  omnepanuu ¢ JEUCTBUTEIbHBIMU  4uciIaMu. Momyiib
JNEUCTBUTENBHOTO YUCa U €ro cBoiicTBa. [IpubamxEéHHbIE BRIUUCICHHUS, MTPABUIIA
OKpYTJICHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BEIYMCICHUM.

Crenenp c uenbiM mnokaszareneMm. bunom Heroortona. Hcenonb3oBaHue
noaxoasuend Gopmbl 3aKUCH JEHCTBUTEIIBLHBIX YUCEI JJIS PEIICHUS MPAKTUYECKUX
3a7a4 U MPEJICTABICHUS JAHHbIX.

ApudmeTnyeckuii KOpeHb HaTypaabHOM CTENEHU U €T0 CBOKCTBA.

CreneHb C panMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm wyucna. CsoiictBa norapudma. JlecsiTuuHble U HaTypalibHbIC
JT0oTapu(MmBeI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHI€HC YHMCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M APKTAHT€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXJAECTBEHHbIE TMpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHHUSI W YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHbBIE METO/IbI PEIICHUS LEIbIX U APOOHO-pAllMOHANIBHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOrO4YJIEeHbl OT OJHOW IEepeMeHHOW. JleneHne MHOrodjeHa Ha
MHOrOWIeH ¢ ocratkoM. Teopema be3y. MHoOrowieHsl ¢  UEIbIMH
ko3(ppunuentamu. Teopema Buera.

[IpeoOpazoBaHus UUCIOBBIX BIPAXKEHUH, COACPKAIUX CTENIEHH U KOPHH.

HNppaunonansHbie YpaBHECHUS. OcHOBHBIE METO/IbI peLIeHus
MPPAlUOHAIBHBIX YPAaBHCHUM.

[Toka3zarenpHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUSA MOKA3aTEIbHBIX

YpPaBHEHUH.

[IpeoOpazoBaHue BhIpaKEHUM, ColepKAITUX JIOraprU(PMBbI.

Jlorapudmuueckue YpaBHEHHS. OcHoBHbIE METO/IbI penieHus
JTorapuPMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUYECKHUE bopmyIIbL. [IpeobpazoBanue

TPUTOHOMETPUUYECKUX BBIPAXKEHHM. PellieHne TpuroHoMeTpUuIeCKUX YpaBHEHHM.



Pemienne cucrteM nWMHENHBIX ypaBHEHHU. Marpuila CUCTEMBbI JIMHEWHBIX
ypaBHeHHH. OmpeneanuTeab MATpHIBI 2X2, €ro TEOMETPHUYCCKHUH CMBICI H
CBOICTBA, BBIUKCIICHUE €r0 3HAYCHUS, ITPUMEHECHHUE ONPEACIUTENS ISl PEIICHUS
CHUCTEMBbl JIMHEHHBIX ypaBHEHUU. PellleHne NpUKIAAHBIX 33a1a4 C MOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHeHUU. lccienoBaHne TOCTPOEHHOW MOAEIU C
MMOMOIIBKO MATPUIL U ONPEJICIIUTENEH.

[TocTpoeHne MaTEMAaTUYECKUX MOJICNIEH pEATbHOM CHTyalMd C IOMOIIBIO
YpPaBHEHU W HEPABEHCTB. l[IpuMeHEHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/lad M 3a7a4 W3 Pa3JIMYHbIX 00JIacTed HAyKW U peabHOU
KU3HU.

DyHKUNM U TPAPUKHU

Oyukuus, cnocodsl 3agaHus (GyHKUMU. B3aumMHO oOpaTHbie (QYHKIHUU.
Komnosunust ¢ynkumit. I'paduk dyHkuuu. DnemeHTapHble MOpeoOpa3oBaHUs
rpauKoB G yHKIIUH.

OO6nacTh ompeneneHuss 1 MHOXKECTBO 3HaueHU GyHkuuu. Hynu QyHkuum.
[TpomexyTku 3HaKonocTostHcTBa. UETHBIE U Heu€THbIe (QyHKIMU. [lepronnueckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYyHKUIHMH. MaKCUMyMbl U MUHHMYMBI
¢bynkuuu. Hanbosnblliee 1 HauMeHblliee 3HaYeHUs QYHKIIMU Ha TPOMEXKYTKE.

JIlunelinasi, kBaJpaTuyHass U JPOOHO-IMHEWHAsT (YHKIUU. DJeMEHTapHOe
HCCIIEIOBAHUE U MOCTPOEHUE UX TPAPUKOB.

Crenennas QyHKIMS ¢ HAaTypaJdbHBIM U ILIEJIBIM MMOKa3zaTenaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OW CTeNneHW Kak (PyHKUUU OoOpaTHOMU
CTEIIEHU C HATYPAJIbHBIM MTOKA3aTEIEM.

[lokazarenbHast U JorapupmMuyueckass (yHKIIMU, WX CBOMCTBA W TpauUKH.
Ncnonw3oBanue rpadukoB (yHKIUN AJIsI pEIICHUS] ypaBHEHUH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(GyHKIMI 4KCIIOBOTO apTryMEHTA.

OyHKIMOHAJIBHBIE 3aBUCMMOCTH B pPEAIBHBIX IPOLECCAX U SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEM.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IIOCJEIOBATEIbHOCTEH. MeTon
MaTEMaTH4YECKOU VHIYKIWH. MOHOTOHHBIE u OTpPaHUYECHHBIC
MOCJIEIOBATENBHOCTH. VICTOpUS BO3HMKHOBECHHS MATEMAaTHYECKOTO aHalh3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

ApudmeTnyeckass 1 reoMeTpuyecKasl mporpeccuu. beckoHeuHo yObIBaroiast
reomerpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH TeOMETPUUECKOU
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yncio €. @opmyna ClI0KHbIX
NpoueHTOB. Vcnonp30oBaHWe mnporpeccuu i PEUICHHS pEeANbHBIX —3a4ad
MPUKIIAIHOTO XapakTepa.



HenpepoiBubie ¢yHkiun u ux cBoiictBa. Touku paspbiBa. ACHUMOTOTHI
rpapukoB Qynkuuii. CBoHcTBa (PYHKIMNM HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pEIICHHUs HEpaBeHCTB. lIpuMeHeHHe CBOWMCTB HEMPEPHIBHBIX
byHKUMI 114 perieHust 3a1ay.

[lepBas u BTOpast mpou3BoHbIe GyHKIMHU. OnpeeneHue, TeOMETPUUECKUN U
(bu3MYeCcCKUil CMBICI MPOU3BOIHON. Y paBHEHUE KacaTeabHOUN K rpaduKy (pyHKIIHH.

[Ipou3BojiHbIE ~ BJIEMEHTAPHBIX  (PYHKIHM. [IpousBogHass  Cymwbl,
MPOU3BEICHMS], YACTHOTO U KOMIO3ULIUU () yHKIIHIA.

MHokecTBA U JIOTHKA

MHO)k€eCTBO, OIepaluyd HaJ MHOXKECTBAMHU M WX CBOMCTBa. JlmarpaMmsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara s
ONMCAaHUS PEAJbHBIX IPOLECCOB M SBICHUW, NMPU PELUICHUM 334a4 HU3 APYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MaTEMaTHUUYECKOTO OOBEKTa, CIEJCTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJILHBIE YPaBHEHUS.

11 KJIACC

Yucsia 1 BBIYUCICHUSA

Harypanbnbie u uenbsie yncina. [I[pumeHeHnEe MPU3HAKOB AEIMMOCTH LEIbIX
yuces, Hanbonbmuid ooOmui aenurens (mamee — HOJI) u HamMeHbllee ooOiee
kpatHoe (manee — HOK), ocTatkoB mo Moayiro, anroputMa EBkimga aiis pernieHus
3a7a4 B LIEJIBIX YUCTIAX.

KommiekcHble uwncna. AnreOpamyeckass ¥ TpUTOHOMETpUueckas (HOPMBI
3alUCU KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHUE OINepalud C KOMIUIEKCHBIMU
yuciamu. M3o0paxkeHue KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu M3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEI JIJIsl pelleHus PU3NUYECKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYIIHOCTh YPAaBHEHHWW W HEPABEHCTB. PaBHOCHUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM €  IMOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PenieHre TpuroHoMeTpuyeCcKnX HEpaBEeHCTB.

OcCHOBHBIE METOJbl PEIICHUS] TMOKA3aTeJNbHBIX U  JOrapuMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUSI HPPALHOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEUICHUS CHUCTEM M COBOKYIHOCTEH pAIMOHAJbHBIX,
UppallMOHAIBHBIX, TOKA3aTEJIbHBIX U JIOTapU(PMUUECKUX YPABHEHUM.

YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMMU.



[IpumeHeHne  ypaBHEHHMH, CUCTEM UM  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3ajlad M 3a7a4 W3 Pa3JIMYHbIX 00JacTed HAyKW U peajbHOU
KU3HU, UTHTEPIPETAIUs MTOJTYyUYECHHBIX PEe3yIbTaTOB.

DyHKUNM U TPAPUKHA

I'paduk komnozunuu ¢GyHkiui. ['eomerpuyeckue o0pa3bl YpaBHEHUH WU
HEPABEHCTB HAa KOOPIMHATHOM ITIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMU, UX CBONCTBA U rpadUKH.

I'paduyeckrie MeTonwpl pelieHUss ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/IbI PEILICHHUS 3a]1a4 C MapaMeTpaMHu.

Ucnonw3oBanue rpadukoB QYHKIMN JUIsI KCCIEIOBAHUS MPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPHU PEIICHUU 3aJad U3 JAPYrUX Y4eOHBIX
MPEIMETOB U PEATBHOM )KU3HMU.

Hauana MaTeMaTH4ecKOro aHajan3a

[IpuMeneHue NMPOU3BOHON K UCCIEIOBAHUIO (PYHKIMK HA MOHOTOHHOCTbH U
skcTpemyMmbl.  Haxoxzaenue  HauOonbIIEro M HAUMEHBIIETO0  3HAYCHUU
HEMPEepPhIBHON (DYHKIIMU HA OTPE3KE.

[IpuMenenue nOPOUZBOAHON [Jii HAXOXKICHUS HAWJIYUIlEro peUIeHUs B
NPUKIAOHBIX 3a7adax, Il ONpPEACJIEHUS CKOPOCTH M YCKOPEHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO TmepBO0Opa3HbiX. IlepBooOpasHbie
anemMeHTapHbIX QyHkuuil. [IpaBuna Haxox1eHUs] TEPBOOOPA3HBIX.

WNurerpann. I'eomerpuuecknit CMBICII MHTErpaa. Brruucnenue
onpenenéHHoro uHTerpana no ¢popmyne Herorona-JlelOnuna.

[IpuMeneHnue uHTErpayiia ajisgi HAXOXKACHUSA IUIONIAACH TJIOCKUX (GUTYyp H
00BbEMOB T€OMETPUUECKUX TEJL.

[Ipumepsr pemenuit nuddepeHInaIbHBIX YpaBHEHUN. MaTemaTuueckoe
MOJICIUPOBAHUE PpEANbHBIX TMPOIECCOB € TNOMOIbI au(depeHInanbHbIX
YpPaBHEHUH.



IINTAHAPYEMBIE PE3VIJIbTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJII'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIMM VPOBEHL) HA VYPOBHE CPEJIHETO OBIIEIO
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpa:kaIaHCKOr0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3ULIUN 00YyHaIOIIETOCsl KAaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  pOCCHUHCKOro  oOllecTBa,  MOPEACTABICHUE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
IpOIEAYp TPpaXKIaHCKOro obmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJCHUCTBOBATh C COLUMAIBHBIMU HWHCTUTYTAMHU B COOTBETCTBUHU C HX
GYHKIUSIMUA U HA3HAYCHUEM,

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTb POCCUICKON T'PaKIaHCKON MACHTUYHOCTH, YBAKECHHS K
MPOUUIOMY M HACTOSAIIEMY POCCUUCKOW MAaTE€MaTHUKH, LEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTEMATUYECKOM IIKOJIBI,
UCIIOJIB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEICHMS, CBSA3AHHOTO C MPAKTHUYECCKUM
MPUMEHECHUEM JIOCTH)KCHUW HAYKH M JICSATEIbHOCTBIO YUYEHOTO, OCO3HAHHE
JMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCTIMTAHHA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIOYAsl 3CTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]lay, PEIICHUH, pacCyKACHUM, BOCIPUUMYHBOCTh
K MaT€MaTUYECKNM aCIIeKTaM Pa3JINYHbIX BUJOB UCKYCCTBA,;

5) pu3uvecKoro BOCHUTAHUSI

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3J10pOBOTo U 0€30macHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOILICHHE K
CBOEMY 3J0pOBbIO (340pOBOE MHTaHKE, COAJAaHCUPOBAHHBIM PEKUM 3aHATHH H
OTJIbIXa, peryisipHas (Gu3udeckas akTHBHOCTB), (PU3NYCCKOE COBEPIICHCTBOBAHKE
[IPY 3aHATUSAX CIIOPTUBHO-030POBUTEIILHOMN AEATENBHOCTBIO;

6) TPy10BOro BOCIIMTAHUA:

FOTOBHOCTh K TPYAYy, OCO3HAHHME LIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznuuHbiM  cpepam  NpodeCCHOHAIBHOW  NESITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oynymieii mnpodeccun W peanu3oBbIBATHL COOCTBEHHBIE JKM3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MAaTEeMaTUYEeCKOMY  OOpa3oBaHUI0 U
caMOOOpa30BaHUIO HA NPOTSHDKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHNUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH,

7) 3K0JIOTHYECKOT0 BOCITUTAHUSI

c(hOpMUPOBAHHOCTb  AKOJOTMYECKON KyJNbTYypbl, TOHUMAHUE BIHSIHUS
COLMAIIBHO-3KOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMAJIBHOU
Cpelbl, OCO3HaAHUE II00ATBHOTO XapaKTepa dKOJIOTHYECKUX POOIeM, OpUEHTALIUS
Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHMM Jig pelieHusl 3agady B 00JacTu
OKPYXalWIEeH Cpeapl, IUIAHUPOBAHUE IOCTYNKOB W OLEHKM HMX BO3MOYKHBIX
MOCJICACTBUI ISl OKPYIKAIOIIEH CPEBI;

8) HeHHOCTH HAYYHOT'0 O3HAHUS |

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TMOHHUMaHUE
MaTeMaTUYECKOW HayKHh Kak cdepbl 4eToBEYECKOW MAesTeIbHOCTH, 3TArloB €€
pa3BUTUA W 3HAYUMOCTH JUISl Pa3BUTUS L[UBUJIU3AIMU, OBJAJCHUE SI3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOM KyJIbTypOl KakK CpEJICTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISATh MNPOCKTHYK) M HCCIEI0BATEIbCKYIO JEITEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbHbIE YYeOHbIE 1eiiCTBUSA

ba3zoBble oruueckue aeiicTBUs:

BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MAaTEeMaTUYECKHX
OOBEKTOB, TMOHSTUM, OTHOIICHUH MEXAYy TMOHATUSIMHU, (HOPMYIHPOBATH
onpe/ieNIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KilacCU(PUKAIINH,
OCHOBaHUs JIJIs1 000OIIEHHS U CPAaBHEHUSI, KpUTEPUU MPOBOIUMOTO aHAIMN3a;

BOCIIpUHUMATh,  (OPMYJIUpPOBATh U  NPEOOpPa3OBbIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATENIbHBIEC, €AMHUYHBIEC, YACTHBIE U OOIINE, YCIOBHBIC;

BBIABJISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSX, MpeajiaraTb KpUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEW M MPOTHBOPEUUHN;

JienaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIIOUCHHH, yMO3aKIFOUEHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsIMBIEC ¥ OT MMPOTUBHOTO), BBICTPAMBATh apTyMEHTAINIO, IIPUBOJIUTEH IPUMEPHI U
KOHTpIIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBO/IBI,

BBIOMpaTh CHOCO0 perieHus ydeOHOW 3amauu  (CpaBHHUBAaTh HECKOJIBKO
BAPUAHTOB  pEILCHMs, BbIOMpaTh  HauboJee  MOAXOMAIUM C  y4€ToM
CaMOCTOSITEIILHO BBIZICIICHHBIX KPUTCPHUEB).



Ba3oBble uccienoBarejibckme 1eiCTBUSA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopmynupoBaTh  BOMPOCH,  (DUKCUPYIOIIME  MPOTUBOpEUYHE,  IpolJemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTyMEHTHUPOBATH
CBOIO MO3UIMI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEIOBAHKE
[0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4eCKOro 00bEeKTa, SIBICHMUS, MPOIECcCa,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SIBJICHUSAMH, IIPOlieCCaMu;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI MO pe3yjbTaTaM
MPOBEJAEHHOIO  HAOJIOJCHUS, HCCJIEIOBaHUS, OICHUBATH  JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIECHNIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOLlecca, a TaKKe BBIIBUTATh
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PabGora ¢ undgopmaumei:

BBIABJISITh AeUIUTH MHPOpPMALIMK, JAHHBIX, HEOOXOJUMBIX MJii OTBETA HA
BOIIPOC U JJIsl pEUICHUS 3a]1a4u;

BbIOMpaTh MHPOPMALIMIO W3 UCTOUHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATH3UPOBATh W HMHTEPHPETHUPOBATH HHPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopM TpeicTaBICHUS,

CTPYKTYpHUpOBaTh WH(OpMaIMIO, MPEACTABIATh €€ B Pa3IUyHBIX (Popmax,
WJUTIOCTPUPOBATh rpaduyuecKy,

OLICHUBATH HaJIEKHOCTh uHpopMaru o CaMOCTOSITEIBHO
c(hopMyJIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHUBepcaJbHbIE Y4eOHbIE 1eHCTBUSA

OOmeHnue:

BOCTIIPUHUMATH B (DOPMYIUPOBATH CYKJACHUSI B COOTBETCTBUM C YCIOBUSMH U
LEeJIsSIMU OOIIEHUsI, SCHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX M THCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS IO XOaYy PCIICHHUS 3aJa4H,
KOMMEHTHPOBAThH MOJIYUCHHBIN PE3yIbTaT,

B XO7€ OOCYXJCHHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
MpoOJeMbl, peIIaeMo 3ajayd, BBICKA3bIBaTh HJEH, HAICJICHHBIE Ha IOUCK
pEIlIeHHs, COMOCTAaBIATh CBOU CYXKACHHUA C CYXICHUSIMU APYTUX YYaCTHUKOB
nyanora, oOHapy>KHUBaTh Pa3Wyude€ W CXOJICTBO IMO3HUIIMM, B KOPPEKTHOU dopme
dbopMyIupOBaTh pa3HOTIACHSI, CBOM BO3PAKEHUS,

MPEJICTABIATh Pe3yJIbTaThl PEIICHUsS 3a7a4H, SKCIIEPUMEHTa, UCCICI0BAHMUS,
MPOEKTa, CaMOCTOSTEIBLHO BBIOMpATh (OpMaT BBICTYIUICHUA C YYETOM 3aaad
Mpe3eHTAIMU U OCOOEHHOCTEN ayIUTOPHH.

PeI‘y.JIHTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂme HeﬁCTBHﬂ



Camoopranusanms:

COCTaBJISTh IJIaH, AITOPUTM PEIICHUS 33a/1aud, BBIOUPATh COCO0O pelieHus ¢
y4ETOM MMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOU MHPOpMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIAJETh
crnocobamMu CaMOIMPOBEPKH, CAMOKOHTPOJISL MpoIlecca W pPe3ysbTaTa PEIICHUS
MaTeMaTHUEeCKOU 3a1auH,

MpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYThH IIPU PEIICHUU 3a/JauH,
BHOCHUTH KOPPEKTHUBBI B JICATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUIM, OOBSICHATh TPUUYUHBI
JOCTHXKEHUSI WM HEJOCTHXKEHUSI pe3yJIbTaTOB AESATEIbHOCTH, HAXOJUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eITEJIbHOCTD!

MOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHAUBUIYATbHOU
paboThl MpU peHieHuH Y4YeOHBIX 3ajady, NPUHUMATH 1eJib COBMECTHOMU
NEATENbHOCTH, IJIAHUPOBATh OpPraHU3aIMI0 COBMECTHOW pabOThl, pacmlpenensiTh
BUIbI PaOOT, JOTrOBapUBaThCS, OOCYXKJIAaTh MPOLIECC M Pe3yJdbTaT padoOTH,
000011aTh MHEHHUS HECKOJIBKUX JIFOIEH

y4acTBOBaTh B T'PYIIOBBIX GopMmax padoTsl (00CYKACHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC), BBIIOJIHATH CBOIO YacTh pabOTBI U
KOOPAUHUPOBATh CBOM JACHCTBUSI C JPYTMMHU YJE€HAMH KOMAaHbl, OILEHUBATh
KaueCTBO CBOEr0 BKJIaja B OOLIMN MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIbTATBI

K xonmy obOydenuss B 10 kJjacceoOydaronuiicss MOTYYUT CIICTYIOIIHE
MpEeAMETHbIE PE3YIbTaThl MO OTJEIbHBIM TeMaM pabouyel MporpaMmbl y4eOHOTO
Kypca «Anre0pa 1 Hauajla MaTeMaTUYECKOr0 aHAIN3a»:

Yuciia v BBIYHCTICHUA:

CBOOOJIHO OIEpUPOBATHh MOHITUSMU. PAlMOHAIBLHOE YHUCIO, OECKOHEUYHas
nepuoAnydecKas JApoOb, MPOLEHThl, HPPALUOHATIBLHOE YHUCJIO, MHOXKECTBa
pallMOHATIBHBIX U ICCTBUTENbHBIX YUCEJ, MOJIYJIb ACHCTBUTEIBHOTO YHCIIA;

MPUMEHATh JIpoOM W MPOLEHTHI JIA PEUICHUS NPUKIATHBIX 33/1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEANIbHOM KU3HU;

MIPUMEHSITH NPUOTUAKEHHBIEC BRIUUCIICHUS], IPABUJIa OKPYTJICHUS], IPUKUAKY U
OLICHKY PE3yJIbTaTa BHIYUCIICHUI;



CBOOOJIHO ONEPUPOBATH TOHSATHUEM. CTENEHb C IEIbIM [OKa3aTelieM,
HCIIOJIB30BaTh MOAXOAIIYI0 (DOPMY 3aNUCH ACHCTBUTEIIBHBIX YUCEI IJIs PEIICHUS
MPAKTUYECKUX 3aJ1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJIHO OIEpUPOBATh MOHATHEM: apUPMETUUECKUN KOPEHb HATypallbHOM
CTEIICHU;

CBOOOJ/IHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM IMOKA3aTENEM,

CBOOOJIHO OIEPUPOBATh MOHATHSAMU: JiorapudmM YHCla, JECITUUYHBIC WU
HaTypaJbHbIE JIOrapuMBbI;

CBOOOJIHO OMNEPUPOBATH MOHSTUSMHU. CHHYC, KOCHUHYC, TaHT€HC, KOTAHIEHC
YHUCJIOBOTO apryMEHTa,

OMEPHUPOBATH MOHITUSMHU. APKCUHYC, aPKKOCUHYC U apKTAHT€HC YUCIOBOTO
apryMeHrTa.

YpaBHeHUS 1 HEPABEHCTBA!

CBOOOJIHO OINEpPUPOBATH MOHITUSMH. TOXKAECCTBO, YpaBHEHUE, HEPABEHCTRBO,
PAaBHOCWJIbHBIC YPAaBHEHHUS U YPaBHEHUSI-CIICICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

MPUMEHSTh pa3fIMYHbIle METOJbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
pallMOHANBLHBIX YPAaBHEHHM, MPUMEHSITh METOJ HWHTEPBAJIIOB IS pEHICHUs
HEPABEHCTB;

CBOOOJIHO OIEPUPOBATh MOHATHSMHU. MHOTOWIEH OT OJHON MNEpPEeMEHHOMH,
MHOTOYJIEH C UEeIbIMU KOd(ppulMeHTaMU, KOPHM MHOTOWIICHA, MPUMEHSThH
JIEJICHHNE MHOTOYJICHA HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUTSL pellieHus 3a/1ay;

CBOOOJIHO ONEpPUPOBAaTh TMOHSATUAMH. CHUCTEMa JIMHEWHBIX YypaBHEHUH,
MaTpuIla, OMPEACITUTENh MATPUIBI 2 X 2 W €ro TEeOMETPUYECKHA CMBICI,
MCITOJI30BaTh CBOMCTBA OMpEACHHUTENs 2 X 2 JJIsl BBIYUCICHUS €r0 3HAYCHUS,
MPUMEHSTh OMNpPEACIUTENN [JIsi PEUICHUs CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICIUPOBATh PeaIbHbIE CUTYAIIMU C MOMOIIbIO CUCTEMbl JTUHEUHBIX YpaBHEHUH,
WCCIIEIOBATh IMOCTPOCHHBIE MOJEIA C MOMONIBIO MAaTpPULl U ONPEAECIUTEINECH,
MHTEPIPETUPOBATh MOTYUYCHHBIN pe3yibTarT,

WCIIOJB30BaTh CBOMCTBA JIEUCTBUH C KOPHSAMH [UJIsi TMPeoOpa3oBaHUs
BBIPKCHUM;

BBITIOJTHSATh MPE0OPa30BaHUS YUCIOBBIX BBIPAKEHUM, COIEPKALIUX CTEIIEHHU C
palMOHANbHBIM MOKa3aTeleM;

HCIOJIb30BATh CBOICTBA norapudmMoB JUISL npeoOpa3oBaHus
JTorapuMUYECKUX BBIPAKECHU;

CBOOOJIHO OMNEPUPOBATH MOHSITUSMU. HPPALMOHAIIbHBIC, TMOKa3aTEIbHbIE U
norapuMuYecKre ypaBHEHHUS, HAXOUTh UX PELICHUS C TOMOIIbI0 PABHOCHIBHBIX
MEPEXOJ0B WIIH OCYILECTBJISASI IPOBEPKY KOPHEM;



MIPUMEHSITH OCHOBHBIE TPUTOHOMETPHUYECKHUE POPMYJIBI JIsl TpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI,

CBOOOJIHO OMEpPUPOBATh TMOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
MPUMEHSITh  HEOOXOIUMble  (QOPMYJIbl  JUIsl  PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJICIUPOBAaTh pEalIbHbIE€ CUTYyallMM Ha SI3bIKE alreOpbl, COCTABIATH
BBIPDAKEHUS, YpPaBHEHMS, HEPABEHCTBA IO YCIOBHIO 3aJlayd, HCCIEI0BATh
MIOCTPOCHHBIE MOJIENIU C UCTOJIBb30BAaHUEM anmnapara anreOpsl.

DOyHKINH U TPAPUKH

CBOOOJIHO ONEpPUPOBATH MOHATUSMHU: (DYHKIMS, CIIOCOOBI 3aaHusl (PyHKIIUH,
B3aUMHO oOOpatHble (PyHKUMH, Kommo3uuus GyHKIUE, rpaduk GyHKIUH,
BBITIOJTHSAITh 3JIEMEHTapHbIE TpeoOpa3oBaHus TpaPuKOB PyHKIINIA;

CBOOO/IHO OIEpPUPOBATHh MOHSTUSAMH: 00JIACTH OMPENENCHUSI U MHOXKECTBO
3Ha4YCHUI (QYHKIMHU, HYJIH QYHKIHUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OINEpUpPOBATh TMOHATUSIMU: YETHbIE W HEUYETHBIE (DYHKIUH,
nepuoAndecKue (PyHKINH, TPOMEKYTKH MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMBbI U
MUHUMYMBl (DYHKIMH, HauOoJblllee M HaWMEHbIIEEe 3HAuYeHHEe (YHKIUM Ha
MIPOMEXKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATUSMU. CTENEHHAs (DYHKIUS C HAaTypajJbHBIM U
LENbIM TOKa3areseM, rpaduK CTENeHHOW (PYHKIMU C HATypajdbHbBIM M LEJIbIM
nokaszareneM, rpaduk KOpHsS N-0il cTerneHu Kak (YHKIUU OOpaTHOM CTENEeHH C
HaTypaJbHBIM MTOKa3aTeNIeM;

ONEepUpPOBATH TMOHSATUSIMU: JIMHEWHAs, KBaJpaTUyHas W JPOOHO-IMHEITHas
(yHKIMY, BBITOJHSITH 3JIEMEHTAPHOE UCCIIEAOBAaHUE U TOCTPOCHUE UX IPadUKOB;

CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: TOKa3aTelbHasE W JiorapupmMuyueckas
GyHKIMM, WX CBOMCTBA U rpaduKy, UCHOJIb30BaTh UX rpaduKd s pPEIICHUS
YpPaBHEHUI;

CBOOOJIHO OMNEPUPOBATH MOHSITUSMH. TPUTOHOMETPUYECKAS] OKPYKHOCTB,
onpeiesieHe TPUTOHOMETPUYECKUX (DYHKIIUM YHCIIOBOTO apryMeHTa,;

UCIONb30BaTh rpadukd (YHKIUNA 7S HMCCIENOBAHUS MPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3a7a4 U3 JIPYyruxX y4eOHBIX MPEIMETOB U peajbHOU
KU3HH, BBIpAXKATH GOPMYJIaMH 3aBUCUMOCTH MEX1y BEJIMUYNHAMU,

Hauana MaTeMaTH4ecKOro aHajamn3a:

CBOOOJIHO OMNEPUPOBATh MOHATUSAMH:. apudMeTHUECKas U TeOMETpHUUeCcKas
nporpeccusi, 0eCKOHEYHO yObIBarolllasi reoMeTpruyecKasi Iporpeccus, JUHEUHbIA U
AKCHOHEHIMAIBHBIA POCT, (hOpPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTaBICHUE
0 KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUM JUIsl PEUICHUS] PEealbHBIX 3a7ad MPHUKIATIHOTO
XapaKkTepa,;



CBOOOJIHO OIEPUPOBATH MOHITUSIMU: TTOCJIEA0BATEIHLHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BAaTEILHOCTEN, MOHOTOHHBIE M OrpPaHUYEHHBIE MOCIEI0BATEILHOCTH,
MMOHMMATh OCHOBBI 3apOXJEHUA MAaTeMAaTHYECKOro aHaldu3a Kak aHaln3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OINEpPUPOBATH MOHSTUSMH. HENPEpPhIBHbIE (DYHKIUU, TOYKH
paspsbiBa rpaduka GyHKIUH, aCUMOTOTHI rpaduka QyHKIUY;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: (PYHKIIMS, HEMpEephIBHAs Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUN JIJIs pElICHUs 33714,

CBOOOJIHO OIEpUPOBATh MOHSTUSIMU. TIepBas U BTOpas MPOU3BOJHbBIC
dbyHKIMH, KacatenbHas K rpaduxky GyHKIHNY;

BBIYUCIISITh MTPOU3BOJHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO U KOMIO3UILIUU
NBYX (PYHKIIM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX () YHKIIUH;

UCIIOJIb30BaTh T€OMETPUUECKUH M (PUBMYECKUM CMBICT TPOU3BOJHON s
pelieHus 3aaad.

MHoxkecTBa U JIOTUKA!

CBOOOJIHO  OMEpUpPOBATH  TMOHATUAMH. MHOXECTBO, OMEpalMu  HaJ
MHO>ECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl OMUCaHUs PeabHbIX
MIPOIIECCOB U SIBIICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YYEOHBIX TPEAMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpEJeNICHUe, TeopeMa, ypaBHEHHE-
CJIeICTBHE, CBOMCTBO MaTEMaTHUUYECKOTO O0OBEKTA, 10KA3aTEeIbCTBO, PABHOCUIIbHbBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss Bll kjacceoOyyaromuiicss MOMYYUT CHEAYIOLIKE
MpEeAMETHbIE PE3YIbTaThl MO OTJEIbHBIM TeMaM pabouyel MporpaMmbl y4eOHOTO
Kypca «Anre0pa 1 Hauajla MaTeMaTHYECKOT0 aHATN3a»:

Yuciia v BBIYHCTICHUA:

CBOOOJIHO ONEpPUPOBaTh TMOHATUSMH. HATypaJlbHOE U 1EJ0e YHCIIO,
MHOXECTBA HATypaJbHBIX M LEJBIX YHUCEJ, MCHOJb30BaTh MPHU3HAKU JIETUMOCTU
uenbix uncen, HOJ[ 1 HOK HartypanbHbIX ynceln sl pEeIIeHus 3a/1a4, PUMEHSTh
anroput™m EBkinna;

CBOOOJIHO OIEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3aluChIBaTh
HaTypaJibHbIE YKCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJIHO OMEpPUPOBATH MOHATUSIMHU. KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIISITh KOMIUIEKCHBIE YKCIIAa B alre0Opandeckoud u
TPUTOHOMETPUUECKON (PopMe, BBINOIHATH apu(PMETHUECKUE ONEpaIliu C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS M1 HEPABEHCTBA!



CBOOOJIHO OMNEPUPOBATH MOHSTUSMH. HPpPALMOHANIbHBIC, MOKa3aTEIbHbIE U
norapu@MUUYECKe HEPABEHCTBA, HAXOJIUTh HX PEHIEHUS C  MOMOIIbIO
PaBHOCUJIbHBIX MTEPEXOJ0B;

OCYHIECTBJISITh OTOOp KOPHEH TMpU PEIICHUH TPUTOHOMETPHUUECKOTO
YpaBHEHUS,

CBOOOJIHO OINEpUPOBATH TMOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBRO,
MPUMEHSITh  HEOOXOAuWMble  (QOpMYJIbl ISl  PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHSATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CHCTEMBI-CIEICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAJIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUN U HEPABEHCTB,

pemarb palroHaNbHBIE, MppalrOHAIbHBIE, MOKa3aTebHBbIE,
norapu@MuYecKue U  TPUTOHOMETPUYECKHME YpaBHEHHMS] W  HEPAaBEHCTBA,
coAepKalye MOAYJIH U apaMeTpBl;

MPUMEHSIThH Tpauueckue METO/IbI Jis PEIICHUs] YpaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 C MapameTpamu,

MOJICIUPOBAaTh pEallbHbIE€ CUTYyallMM Ha SI3bIKE alreOpbl, COCTABIATH
BBIDQKCHUS, YPAaBHEHHS, HEPABCHCTBA M HX CHCTEMBI IO YCIOBHUIO 3aJ1auH,
HCCIIEIOBAaTh MOCTPOEHHBIE MOJEIM C MCHOJIb30BAHUEM allapara anreopsl,
MHTEPNPETUPOBATH NOJTYUYECHHBIN PE3YyIbTAT.

DOYyHKINH U TPAPUKH

CTpOUTh TrpadUKd KOMMOO3UIMU (DYHKIUNA C TMOMONIBIO BJIEMEHTAPHOIO
MCCIIEIOBAHUS U CBOMCTB KOMIO3UILIMH IBYX (DYHKIIUH;

CTPOUTH TE€OMETpUYEeCKHe o0pa3bl ypaBHEHUH U  HEPABEHCTB Ha
KOOPJIMHATHOM TJIOCKOCTH;

CBOOOJIHO  OMEpUPOBATH TMOHATUAMHU: TpadUKd TPUTOHOMETPUUECKUX
byHKITU];

MPUMEHSITh (YHKUUM [Ji1 MOJECIUPOBAHUS W UCCIEAOBAHUSA pPEaTbHBIX
MPOLIECCOB.

Havasia MaTeMaTH4YeCKOI0 aHAJIM3A:

WCIIOJIb30BaTh MPOU3BOAHYIO JJIS UCCIeOBaHUs (PYHKIIMA HA MOHOTOHHOCTD
1 3KCTPEMYMBI;

HaxoJIUTh HANOOJbIIEE U HAMMEHbIIIee 3HAaUeHUsI (PYHKIIMU HEMPEPHIBHOU Ha
OTPE3KE;

WCMOJIB30BATh IPOU3BOAHYIO Uil HAXOXICHUS HAWIY4YLIErO0 pEIICHUS B
MPUKIAOHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMHYECKHUX, 3aJayax, i
OMpEeNIeNICHUs] CKOPOCTM U YCKOPEHHs IMpolecca, 3aJaHHOro Gopmylion Wiu
rpaguKkoM;



CBOOOJIHO  ONEpPUPOBAaTh MOHATUAMH. TIepBOOOpa3Hasi, OMNpPeaAeIEHHbIN
WHTETpaj, HaXOJUTh IEPBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUHA U BBIYUCIATH
unrerpan no popmyne Hetotona-Jleitbuua;

HaXOJUTh MIOMIAU TIIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIIIBIO UHTETpAA,;

MMETh NPEACTaBICHHE O MaTEMaTHYECKOM MOJICIMPOBAHUM Ha MpUMEpE
cocTaBieHus nudepeHnanibHbIX YPaBHEHHH,

pemaTth ONpUKIaAHBIE 3aJa4d, B TOM YHUCJIE COLMAIBHO-’KOHOMHYECKOTO M
($U3UYECKOro XapakTepa, Cpe/ICTBaMU MaTeMaTUYECKOr0 aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanuepaseioB u KonmnuecTBo4acos JaexkTpoHHbie (IMppoBbHIE)
n/n TEeMIIPOTPaAMMBbI Bcero KoHTpoibHbIepatoThl |  00pa3’oBaTelbHbIEPECYPChI
MHOXECTBO 1€HCTBUTENIBHBIX YNCEIL.
1 MHorounensl. PaninoHanbHble YypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBUIMHENHBIXypaBHEHU I
5 @Oynxiun 1 rpaduku. CreneHHast QyHKIUS C 12 1
LIEJIBIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIECHM. 15 1
HppanunonanbHbleypaBHEHUS
4 [Toka3zarenpHas G yHKIM. 10 1
Iloka3aTenbHbIEypaBHEHHUS
5 JlorapudmuueckaspyHKIus. 18 1
JlorapudmuueckreypaBHeHUs
6 TpUroHOMeTpUUYECKUEBBIPAKEHUS U 99 1
ypaBHEHHUS
[TocnemoBaTeIbHOCTH U IPOTPECCHU 10
HenpepeiBableynkunu. [IponsBoHas 20
9 [ToBTOpEHuUeE, 0606111er4€, 5 5
cUCTeMaTHU3alUsI3HaHU I
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

No HaumeHoBaHuepa3/1esioB U KosnuecTBouacos JaexkTpoHHbIe (IM(ppPoBbHIE)
n/n TEMIIPOrPaMMblI Bcero KoHTpobHBIepatoThl |  00pa3’oBaTeIbHbIEPECYPChI
1 I/IccneL[OBaHI:Ie (GyHKIUH ¢ TOMOIIBIO 99 1
MIPOU3BOIHOM
2 [TepBooOpa3nast U HHTETpAI 12 1
3 ['paduxy TPUTOHOMETPUYECKUX (HYHKIIHH. 14 1
TpuronoMmeTprudeckre HepaBeHCTBA
4 HppaunoHnaisHbie, TOKa3aTeIbHBIE U 24 1
JorapupMUUECKUE HEPABEHCTBA
5 KommiekcHpieuncia 10
6 Harypanbsubie u niensieuncia 10
CucteMbl paliiOHAIBHBIX, HPPAIIMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX 12 1
ypaBHEHHIA
8 3amaun ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0606111er46, 16 5
cUcTeMaTH3alMsI3HAHU I
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

* Marematuka. Anredpa 1 Hadaia MaTeMaTUYEeCKOT0 aHaIn3a, yriIyOJeHHOe
o0Oyuenue, 10 knacc/ Mep3msik A.I'., Homuposckuii JI.A., ITonskos B.M.; ox
penakuueit [Togonsckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®»; AkiimonepHoe o011ecTBO
«M3parensctBO «IIpocBenienne»

* Maremartuka. Anredpa ¥ Hadaia MaTeMaTHYEeCKOT0 aHajn3a; yriIyOJeHHOe
oOyuenue, 11 knacc/ Mepamsik A.I'., Homuposckuii JI.A., ITonsskos B.M.; nox
penakuueit [Togonsckoro B.E., O61iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Mznatenbckuii nentp «BEHTAHA-I'PA®»; AkuimonepHoe 00111ecTBO

«M3parensctBO «IIpocBenienne»



