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HOACHUTEJIBHAA 3AIIMCKA

VYuebHsblil kypc «Anredpa M Hadalla MATEMATHYECKOTO aHAIM3a» SIBISETCS
OIHUM U3 Hanbojee 3HAYMMBIX B MHpOorpamMMe cpeaHero oOiero oOpa3oBaHus,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YUYCHHsI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYrod CTOpPOHbI, (GOpMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBINIJICHUE O0yYaroluXcs Ha YPOBHE, HEOOXOIUMOM
JUIs OCBOEHUS UH(POPMATUKH, OOIIECTBO3ZHAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTHUX
JUCUUIUIMH. B pamkax naHHOro ydeOHOro Kypca OOydyarolIuecsi OBJIaJEBAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HaykHu, KoTtopas ¢GOpMyJIHUpPYyEeT CBOH
JOCTUKEHUS B MaTEMaTHU4eCcKoi opme.

VYueOHblil Kypc anreOpbl M Hayajdl MaTEMAaTHYECKOTO aHalM3a 3aKJIa/IbIBacT
OCHOBY Il YCHENIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XUMUH, OUOJOTHUH,
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
MOBCEIHEBHOM XU3HU. B TO ke Bpemsi oBlajeHHWE aOCTPAKTHBIMU U JIOTUYECKHU
CTPOTMMH KOHCTPYKIHUSAMHM anreOpbl M MaTEeMaTHUYECKOTO aHajiu3a pa3BUBACT
YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JIOKAa3bIBATh
YTBEPKIEHUS C MOMOIIBI0O UHAYKIIMU U PACCYKJATh JNEAYKTUBHO, MCHOJb30BATh
00001IeHne ¥ KOHKpeTH3allHMio, a0CTparupoBaHHEe M aHaJIOruio, (QopMupyer
KPEAaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usyuyenus yudeOHOro kypca «Anredpa ¥ Hayajga MaTeMaTUYECKOTrO
aHajau3a» oOydYarolluecsl MOJYyYarOT HOBBIM OMNBIT PEIICHUS MPUKIATHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMaTUUYECKUX MOJIeNIe peajbHbIX CUTYAaIlUi,
UMHTEpIpPETAllud  TOJYYEHHBIX  PEIIeHUH, 3HAKOMSTCS C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe U HCKYCCTBE, C
BBIJJAIOIIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VYueOHbIil Kypc 00aaeT 3HAYUTENBHBIM BOCIHUTATEIbHBIM OTEHIUAJIOM,
KOTOPBI peanu3yeTcss Kak 4Yepe3 Y4eOHbIl MmaTepuai, CrnocoOCTBYIONIUN
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHHUS, TaK M 4epe3 crneuuduky ydeOHOi
NEeATEIbHOCTH, TpeOyromel MpoJOKUTEIbHON  KOHIIEHTPAllMM  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



MaTEeMaTU4YeCKOro aHanmu3a», «MHOXecTBa W JIoTHKa». Bce OCHOBHBIE
COZIePKATEIbHO-METOIMUECKUE JIMHUW W3YYalOTCS Ha TPOTSHKEHUU JBYX JIET
o0yyeHHs Ha YpPOBHE CpEJHEro oOIero 0oOpa30BaHHUs, €CTECTBEHHO JOMOJIHSIS
JpyT Ipyra W MOCTENEHHO HACHIMASCh HOBBIMH TeMaMU W pasfenamu. JlaHHBINA
y4eOHBIN KypC SBISETCS WHTETPATUBHBIM, ITOCKOJBKY OOBEAMHSIET B cebe
colepKaHNe HECKOJbKUX MAaTeMaTHYeCKUX MUCIUIUINH, TaKuX Kak aireopa,
TPUTOHOMETPHUS, MATEeMATHUYCCKHA aHAlIN3, TEOPUS MHOXKECTB, MaTeMaTHYECKas
noruka u gapyrue. Ilo Mepe Toro kak oOydaromniuecs OBJIaJEBAalOT BcE Ooliee
ITUPOKAM MAaTEMAaTHYECKUM ariapaTroM, Y HUX MOCIeN0BaTeIbHO (hopMupyercs u
COBEPIIIEHCTBYETCSl yMEHHE CTPOUTh MATEMATHYECKYH) MOJElNbh peaabHOU
CUTYaIlNH, PUMEHATH 3HAHUS, MTOJYYCHHBIC MPU W3YYCHUH y4eOHOTO Kypca, s
PEIICHHS] CaMOCTOSTENHHO CHOPMYTUPOBAHHOW MAaTEMaTHUYECKON 3a7a4d, a 3aTeM
WHTEPTIPETUPOBATH CBOM OTBET.

ConeprkaTenpbHO-METOAMYECKass JIMHUS «UuCia W BBIYMCICHHS» 3aBepIIacT
(dbopMupOBaHUE HABBHIKOB HMCIIOJIB30BAHMS JICHUCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpegHero ooIero
oOpazoBanus oco0oe BHUMaHUE ynensercss  (QOPMHUPOBAHUIO  HABBIKOB
PaAIMOHAILHBIX BBIYMCIICHUN, BKIIIOYAIONINX B CE0S WCIIONB30BAHUE PA3IMYHBIX
dbopM 3amucu YUCIa, YMEHUE JeNaTh NPUKUAKY, BBIMOIHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIpAXKEHUS, pabOTaTh ¢ MAaTEeMAaTHYCCKUMU
KOHCTAaHTaMHU. 3HAKOMbBIE OOydJaIOMMUMCS MHOXECTBA HATYPAIbHBIX, IEIBIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXKECTBOM
KOMIJIEKCHBIX ~4WCel. B KaXaoM W3 JTHX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CcHenupUYecKre 3a7addl W OMNeparuu. JCIICHHe HaIeo,
OTIEpUPOBAHUE OCTATKAMH HAa MHOXECTBE IIEIBIX YHCET, OCOObIe CBOMCTBA
paIMOHAIBHBIX M UPPANMOHATBHBIX YUCEN, apu(pMETHICCKUE OMEpaIiy, a TaKKe
W3BJICUCHUE KOPHS HATypalbHON CTEMEHW HA MHOXECTBE KOMIUICKCHBIX YHCEI.
brnaromapst mociemnoBaTenTbHOMY PACIIMPEHUIO Kpyra HCIOJB3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TMPUMEHEHUS IS PEIICHUS PAa3THYHBIX 33/1a4
dbopMupyeTcsi TIpe/icTaBlieHne O €IMHCTBE MAaTEMaTHKH KaK HayKH W €€ pOJId B
MOCTPOCHUU MOJEJEeH pealbHOr0 MHUpPA, MIUPOKO HCMOJB3YIOTCA 0000IIeHUE U
KOHKPETH3AIIHS.

Jluans «YpaBHEHHsI M HEPABEHCTBA» peaTN3yeTCs Ha MPOTSHKEHUU BCETO
o0yyeHHsT Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHUs, MOCKOIbKY B KaXJIOM
pasnene IlporpaMmbpl TPEayCMOTPEHO pEIICHWE COOTBETCTBYIOIIMX 3amad. B
pe3ynbTaTe OOYYarOIIMECs OBIANCBAIOT PA3IUYHBIMH METOJAMH  PCIICHUS
paIMOHANIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YpaBHCHUU, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
colepKamux mapaMeTpsl. lloydeHHbIE YMEHHS IHPOKO HCIOIB3YIOTCS MPHU



ucCleIOBaHUM (PYHKIUNA C MOMOIIBIO MPOU3BOJHON, MPHU PEIICHUH MPUKIATHBIX
3a/1a4 U 3aj7]a4 Ha HaXO0XJACHUE HauOONbIINX U HAMMEHBIINX 3HAaYCHUN (DYHKIUU.
JlanHasi coziepaTeibHasl JIMHUS BKIIIOYAET B ce0sl Takke (pOpMUPOBaHUE YMEHUUN
BBIMIOHATL  pacu€Ttel 1o  (GopmynaMm, MOpeoOpa3oBaHusl  palMOHAIBHBIX,
UppaIMOHANIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BbIPAXKEHUH,
cojepKalllux cTeneHu u Jyorapudmbel. braromapss u3ydenuto ainredOpanyeckoro
Marepuana MPOUCXOJIUT  JajbHEWIlee  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUSI OOy4aromuxcs, (pOpMUPYIOTCS HABBIKA JEAYKTHUBHBIX
paccyxaeHuii, pabOTbl C  CHUMBOJBHBIMH  (opMamu,  HpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. AusreOpa
npeiaraet  3¢G(EKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3aJ[a4, HArJsIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKA HAYKH.

ConepxatenbHo-MeTonuueckas jauHusg «DyHkuuu u rpaduku» TECHO
MeperieTaeTcs ¢ APYTMMH JIMHUSIMH y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJa€T MOCIE0BATEIbHOCTh U3yUEHUs MaTepuana. M3yueHue cTeneHHowH,
MOKa3aTeIbHOM, TOTapu(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHUM, X CBOMCTB
U TpaduKOB, UCMOAb30BaHUE (YHKIMN IJ pEeUIeHUs 3a/ad U3 JAPYTrux y4eOHBIX
MPEIMETOB U PEaTbHOMN KU3HU TECHO CBA3AHO KaK C MaTeMaTUYECKUM aHAIU30M,
TaK M C pPEIICHUEM YypaBHEHMM M HepaBeHCTB. [Ipu »TOoM OomblIoe BHHUMaHUE
yaensieTcs: (GOPMUPOBAHUIO YMEHUSI BbIpakaThb (POpMYJIaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMUA BEJIMYMHAMM, HCCIEAOBAaTh MOMYy4YeHHbIE (YHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiepKaTeIbHOW JTUHUN HAlleJIEH HA Pa3BUTHE YMEHUU
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXkaTh 3aBUCUMOCTH MEXIY BEIMYMHAMHU B
paznuuHOM (opme: aHAIUTUYECKOU, Tpaduueckoi u cioBecHoul. Ero m3yuenue
CIOCOOCTBYET PAa3BUTUIO  ANTOPUTMUYECKOTO  MBIIIICHUS, CHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIMHU, UCTIOIb30BAHUIO aHATIOTUH.

ConepxartenbHas nuHUS «Hadanma maTeMaTH4eCKOro aHaiu3a» MO3BOJISET
CYILIECTBEHHO PACIIUPUTh KPYyr Kak MaTeMaTHYeCKHUX, TaK M MPUKIAJAHBIX 3a]ad,
JOCTYMHBIX OOYYaIOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpauKy  CIOXHBIX (YHKIHM, ONpeAeNsTh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAQYEHUS, BBIYUCIATH IUomaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTHU U
yCKOpeHus TmpoiieccoB. JlaHHasi conepxaTenbHas JHWHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MAaTEMATHYECKUX MOJIeNIed peajabHbIX CHUTYyaluH,
MO3BOJIIET HAXOJUTh HaWydylllee pelIeHWe B TMPUKIAJAHBIX, B TOM YHCIIE
COI[MATTbHO-2KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTUYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (OPMaTbHO-TOTMYECKOTO U
KPEAaTHUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHUN paclo3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE M ucKyccTBe. OOyuaromuecss 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
KosmyecTBo yacos
Ne HaumeHoBaHue pa3aesioB U TeM JaexkTpoHHblie (IM(ppoBbHIE)
n/n NPorpamMmbl Bcero Kontposkurie o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHO3€eCTBO IEMUCTBUTEIBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHbe YpaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEHHBIX
ypaBHEHU I
9 @Oynkiun 1 rpaduku. CreneHHas GyHKIUS C 12 1
LIEJIBIM [T0KA3aTeIeM
3 Apudmernuecknii KOpeHb N-0i CTETICHM. 15 1
HppanuonanbHble ypaBHEHUS
4 [Toxa3zatenpHast Qpynkums. [TokazaTenpHbie 10 1
ypaBHEHUS
5 Jlorapudmuuaeckast QyHKIHS. 18 1
Jlorapudmudeckre ypaBHEeHUs
6 TpuroHomeTpru4ecKue BbIpaXKEHUS U 99 1
yYpaBHEHHUS
[TocnenoBaTeIbHOCTH U IPOTPECCHU 10
HenpepriBable ¢pynkuu. [IponsBonnas 20
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 136 10




11 KJIACC

KoauuyecTBo 4acoB

No HaumeHoBaHue pa3iesioB U TeM JaexkTpoHHblie (M(ppoBbHIE)
n/n NMpOrpamMmblI Bcero Kontposbirbre o0pa3oBaTejbHbIe pecypchl
padoThI
1 I/ICCJIGL[OBaHI:Ie (GyHKIUH ¢ TOMOIIIBIO 99 1
MIPOU3BOIHOM
2 [TepBooOpa3Hasi u UHTETpA 12 1
3 ['paduxy TPUTOHOMETPUYECKUX (HYHKIIHH. 14 1
TpuroHoMmeTprudeckre HepaBeHCTBA
4 HppannoHaisHbie, TOKa3aTeIbHBIE U 24 1
JorapupMUUECKUE HEPAaBEHCTBA
5 KommuiekcHbie uncna 10
6 HarypanbsHbie u 1ienbie yucia 10
CucreMBbl paroHaIbHBIX, HPPAMOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX 12 1
ypaBHEHU I
8 3amaun ¢ mapameTpamu 16 1
9 HOBTOPGHI/IC, 000011IeHne, CUCTEMATU3 AU 16 5
3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpossie
Tema ypoka KoHnTpoJbHbIe op
n/n Bcero U3YyYeHUs o0pa3oBaTe/ibHbIE
padoThI
pecypchbl
1 MHO0XeCTBO, ornepauu HajJ MHOXKECTBaMH U 1
WX CBOMCTBA 01.09.2025
2 narpamMmmsl Ditiepa-Benna 1
Huarp P 03.09.2025
[IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO
3 1
anmnapara JJis peleHus 3agad 04.09.2025
Pannonaneubie uncna. OObIKHOBEHHBIEC U
4 JIECATUYHBIE IPOOH, MPOLIEHTHI, 0ECKOHEYHBIE 1
PooI, 1P 05.09.2025
MepUOANYECKHE IpooH
Pannonaneubie uncina. OObIKHOBEHHBIEC U
5 NECITUYHBIE IPOOHU, IIPOIEHTEI, OECKOHEUHEIE 1
A 08.09.2025
MepUOANYECKHE IPOoOH
[Ipumenenue qpo6ei ¥ MPOLEHTOB JIJIs
6 1
pEIIeHUS TPUKITATHBIX 3a71a4 10.09.2025
[Ipumenenue qpodei 1 MPOLEHTOB JIs
7 1
pelieHus MPUKJIaIHbIX 3a1a4 11.09.2025
JleiicTBuTenbHbIe yncia. PanimonanbHbie U
8 1
UppalMOHAJIbHBIE YHCIIa 12.09.2025
9 ApupmeTrnueckue onepanum ¢ 1
JIENCTBUTEIBHBIMHI YUCIIAMHU 15.09.2025
10 Moaynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1 17.09.2025




CBOMCTBa

11

[Ipubnmx€HHBIE BHIYUCIICHHUS], IPABUIIA
OKpYTJICHHUS, TPUKUKA U OLICHKA PE3yJIbTaTa
BBIUMCIICHU

18.09.2025

12

OcCHOBHEBIE MCTOJbI pCIICHUSA LCJIbIX U
JTpOOHO-palIMOHATILHBIX YPABHEHUH U
HEPABEHCTB

19.09.2025

13

OcCHOBHEBIE MCTOJbI pCIICHUA LCJIbIX U
JTpOOHO-pallMOHATILHBIX YPABHEHUH U
HEPaBEHCTB

22.09.2025

14

OcCHOBHEBIE MCTOJbI pCIICHUSA LCJIbIX U
JTpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

24.09.2025

15

MHoOrousneHs! 0T OJTHON EPEMEHHOM.
Jlenenne MHOTO4YJI€Ha Ha MHOTOYJIEH €
octatkoM. Teopema besy

25.09.2025

16

MHOTO4JIEHBI C IETBIMI KO PHUIUEHTaAMH.
Teopema Buera

26.09.2025

17

Pemenne cucreM TMHENHHBIX ypaBHEHUN

29.09.2025

18

Pemenne cucreM TMHENHHBIX ypaBHEHUN

01.10.2025

19

Martpuna CUCTEMBI JINHEWHBIX YPABHEHUM.
Omnpenenurenb MAaTPUITBI 2X2, €ro
r€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHHUE €0 3HAUCHUS

02.10.2025

20

Omnpenenurenb MATPUITBI 2X2, €ro
F€OMETPUYECKUI CMBICIT U CBOMCTBA;

03.10.2025




BBIYHCIJICHHUC €I'0 3HAYCHUA

21

IIpuMeHeHue onpenenuTens 1l peueHus
CUCTEMBI JINHEWHBIX YPABHEHUN

06.10.2025

22

Pemenne npukiaaHeIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

08.10.2025

23

Pemenne npukiaaHeIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

09.10.2025

24

KonTpomasHas pabora: "PannonanbHele
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUH"

10.10.2025

25

OyHKIMS, crI0cOObI 3a1aHuUsT (PYHKITHH.
B3anmuo o6patubie pynkimun. Kommosumus

byHKIUH

13.10.2025

26

I'padux QyHKIINH. DIEMEHTapHbIE
npeodpa3oBaHus TpapuKoB QyHKIUN

15.10.2025

27

OO6nactpb onpesesieHust © MHOYKECTBO
3HayeHuil ¢pyHkuuu. Hynu ¢pyHkmm.
IIpomeKyTKH 3HAK IIOCTOSTHCTBA

16.10.2025

28

Yérubie 1 HEUETHBIC (PYHKITUH.
[Tepnonnveckue GpyHkuu. [IpoMexyTku
MOHOTOHHOCTHU (PyHKIIMH

17.10.2025

29

MakcuMyMBbl 1 MUHUMYMBI ()yHKIIHH.
HawuOouspiiee u HanMeHbllIee 3HAYCHUE
(GYyHKIMU Ha TPOMEKYTKE

20.10.2025

30

JIuneitnast, kBagpaTHuHas U 1poOHO-
TUHEWHas QYHKIIH

22.10.2025

31

DyeMeHTapHOe UCCIIE0BaHNE U TIOCTPOEHHE
rpaduKoB 3TUX PYHKIUH

23.10.2025




BHGMCHTapHOC HUCCIICAOBAHUEC U ITOCTPOCHUC

32 rpaduKoB 3TUX PYHKIUH 24.10.2025
33 CrerneHb c 11€JIbIM TIOKa3areneM. buaom

Herotona 05.11.2025
34 CrerneHb c 11eJIbIM TIOKa3areneM. buHom

Herotona 06.11.2025
35 CrenenHas GyHKIHS ¢ HATYPATbHBIM U

1esIbIM mokazareneM. E€ cBoiicTBa u rpaduk 07.11.2025
36 KonTtponsHas padora: "Crenennast GpyHKIHS.

E€ cBoiictBa u rpaduk" 10.11.2025
37 Apupmernueckuii KOpeHb HaTypaIbHOU

CTETIEHU U €r0 CBOMCTBA 12.11.2025
38 Apupmernueckuii KOpeHb HaTypaIbHOU

CTETIEHU U €r0 CBOMCTBA 13.11.2025
39 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,

COJIepXKalIuX CTEMEHU U KOPHU 14.11.2025
40 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,

COJIepXKalIuX CTEMEHU U KOPHU 17.11.2025
a1 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,

COJIepXKalIuX CTEMEHU U KOPHU 19.11.2025

Wpparmonanbueie ypaBHeHUss. OCHOBHBIC
42 1;4;;(3)5; E;HIGHI/ISI UppaIMOHATTEHBIX 90.11.2025

WpparnmonanbHeie ypaBHeHUss. OCHOBHBIC
43 1;4;;(3)5; E;HIGHI/ISI UppaIMOHATBHBIX 91.11.2025
44 WpparnmonanbHeie ypaBHeHUss. OCHOBHBIC

METO/IbI PEIICHUS] UPPALIMOHATBHBIX 24.11.2025




YpaBHEHU I

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU

4 UPPaLMOHATILHBIX YPABHEHUN 26.11.2025
46 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT

UPPaLMOHATILHBIX YPABHEHUN 27.11.2025
47 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT

UPPALMOHATILHBIX YPABHEHUN 28.11.2025
48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT

UPPALMOHATILHBIX YPABHEHUH 01.12.2025

CBoiicTBa u rpaduk KOpHs N-0# CTEEHU KaK
49 E)(})/::;I;I;ﬂ(;ipmﬂon CTETIeHH C HAaTYpaJIbHBIM 03.12.2025

CBoiicTBa 1 rpaduk KOpHS N-0# CTETEHN KaK
50 E)(})/::;I;I;ﬂ(;ipaTHOH CTETIeHH C HAaTYpaJIbHBIM 04.12.2025

KonTponsnas padora: "CsoiicTBa 1 rpaduk
o1 i;)zgl}s:e:;;'CTeneHn. HppanuonanbHbie 05.12 2025
59 CrerneHb ¢ parioHAILHBIM TIOKa3aTeneM U eé

CBOMCTBA 08.12.2025
53 Crernenb ¢ parioHAILHBIM TIOKa3aTeneM U eé

CBOICTBa 10.12.2025
54 Crernenb ¢ parioHAILHBIM TIOKa3aTeneM U eé

CBOICTBa 11.12.2025
55 [TokazarenbHas QpyHKLHS, €€ CBOMCTBA U

rpadux 12.12.2025
56 Hcnons3oBanue rpaduka GyHKIHM 115

pelieHus: ypaBHEHUI 15.12.2025




Hcnosb3oBanue rpaduka GyHKIUN 15

> pelIeHns ypaBHEHUI 17.12.2025
58 ITokazarenbHble ypaBHEHUSA. OCHOBHbBIE )

METO/IbI PEIICHUS TTOKA3aTeNbHBIX YpaBHEHUHN 18.12.2025
59 IToka3zarenbHble ypaBHEeHUSA. OCHOBHbBIE )

METO/IbI PEIICHUS TTOKA3aTEeNbHBIX YpaBHEHUHN 19.12.2025
60 IToka3zarenbHble ypaBHEeHUSA. OCHOBHbBIE )

METO/IbI PEIICHUS TTOKA3aTEeNbHBIX YpaBHEHUHN 22.12.2025
61 KonTponsHas padora: "[lokasarenpHas

¢ynkuus. [TokasarenbHble ypaBHeHUS " 24.12.2025
62 Jlorapudwm gucna. CpoiicTsa iorapupma 9512 2025
63 Jlorapudm uucna. CoiicTa Jorapugpma 96.12.2025
64 Jlorapudwm gucna. CpoiicTsa iorapupma 99.12.2025
65 JlecTUYHBIC U HATYPATBHBIC JTOTAPUPMBI 30.12.2025
66 JlecATHYHBIE U HATypaJibHBIE JIOTapU(MBI 12.01.2026
67 [TpeoOpa3oBaHne BRIpAKEHUA, COAECPIKAIITIX

norapudmbl 14.01.2026
68 [TpeoOpa3oBaHne BEIpAKEHUA, COAECPIKAIITIX

norapudmbl 15.01.2026
69 [TpeoOpa3oBaHne BEIpaXKEHU, COAECPIKAIITIX

norapudmbl 16.01.2026
70 Jlorapudmuueckas pyHkius, e€ cBolicTBa U

rpaduk 19.01.2026




Jlorapudmuueckast QyHKIHs, €€ CBOWCTBA U

& rpadux 21.01.2026
79 Hcnonb3oBanue rpav(bmca byHKINN 75

pelieHus: ypaBHEHUI 22.01.2026
73 Hcnonb3oBanue rpav(bmca byHKINN 1715

pelieHus: ypaBHEHUI 23.01.2026

Jlorapudmudeckue ypaBHeHus. OCHOBHbBIS
74 METO/IbI pEHIeHI/ISI JorapupMHUIECKUX 96.01.2026

ypaBHEHHIA

Jlorapudmudeckue ypaBueHus. OCHOBHbBIS
75 1;4;;;)51 I}/)I;HIGHI/ISI JorapupMHIECKUX 98.01.2026

Jlorapudmudeckue ypaBueHus. OCHOBHbBIS
76 1;4;;;)51 I}/)I;HIGHI/ISI JorapupMHIECKUX 99.01.2026
77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT

norapu(MUYECKUX YpaBHEHHIA 30.01.2026
78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT

norapu(MUYECKUX YpaBHEHHIA 02.02.2026
79 Kontponbnas padota: "Jlorapudmuueckas

¢dbyukus. Jlorapupmudeckrne ypaBHeHUS " 04.02.2026
80 CuHyc, KOCHHYC, TAHT€HC M KOTAaHT€HC

YHUCJIOBOTO apryMeHTa 05.02.2026
81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC

YHUCJIOBOTO apryMeHTa 06.02.2026
82 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC

YHUCJIOBOTO apryMeHTa 09.02.2026
83 ApKCUHYC, apKKOCUHYC U apKTaHTE€HC 11.02.2026




YHUCJIIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyXKHOCTb,

4 .
8 oTIpeieNIeHue TPUTOHOMETPUUYECKIX (PYHKIUH 12.02.2026
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
85 oTIpeieNIeHue TPUTOHOMETPUUYECKIX (PYHKIUH 13.02.2026
YHCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 16.02.2026
87 O
CHOBHBIE€ TPUTOHOMETPUYECKHE (POPMYIIBI 18.02.2026
8
8 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 19.02.2026
89
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIbI 90.02.2026
90 IIpeo6pa3oBanyre TPUTOHOMETPUUECKUX
BBIPAKEHUHN 25.02.2026
01 IIpeo6pa3oBaHyre TPUTOHOMETPUUECKUX
BBIPAKEHUH 26.02.2026
92 IIpeo6pa3oBaHyre TPUTOHOMETPUUECKUX
BBIPAKEHUHN 27.02.2026
93 IIpeo6pa3oBaHre TPUTOHOMETPUUECKUX
BBIpKCHUIN 02.03.2026
94 P 7
eIIeHNEe TPUTOHOMETPHUECKUX YPaBHEHUH 04.03.2026
95 P 7
eIIeHNEe TPUTOHOMETPHUECKUX YPaBHEHUH 05.03.2026
96 Permenvie TpUroHOMETPHYECKUX YPABHEHHIA 06.03.2026




97

Pemenne TpuroHOMETpU4ECKUX YpaBHEHUN

09.03.2026
98 P i
eIIeHNEe TPUTOHOMETPHUECKUX YPaBHEHUH 11.03.2026
99 P i
eIIeHNEe TPUTOHOMETPHUECKUX YPaBHEHUH 12.03.2026
100 Pemienue TpUroHOMETPHUECKUX YpaBHEHUH
13.03.2026
KonTpossHas pabora: "TpuroHomerpuueckne
101
BBIpa)KCHI/ISII' ¥ TPUTOHOMETPHUECKHUE 16.03.2026
yYpaBHEHHS
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aIaHUS
102 . M
HocneL[OBaTeJILHUOCTeH eTox 18.03.2026
MaTeMaTHIeCKON WHIYKIIH
MOHOTOHHBIE U OTPAaHUYECHHBIE
103 N
nocnenoBareabHOCTH. MicTopus ananm3a 19.03.2026
0ECKOHEYHO MaJIbIX
104 A
pudmeTndeckas mporpeccus 90.03.2026
105 r
eoMeTpuYecKas Iporpeccust 93.03.2026
106 beckoHneuHo yObIBaro11asi reoMeTpuiecKas
nporpeccus 25.03.2026
107 CyMmMa O6eckoHeuHO yOBIBaOIIEH
T€OMETPHUECKOH MPOTrpeccuu 26.03.2026
108 JIMHENHBIN U SKCTIOHEHIUAIBHBIN POCT.
Yucino e. Popmyna CI0KHBIX TPOLIEHTOB 27.03.2026
109 JIuHeHbIi U 3KCIIOHEHIUAIBHBIN POCT.




Hucno e. DopMyia CIOKHBIX TPOLEHTOB

06.04.2026

Hcnonp3oBanue nporpeccuu Jist perieHus

110

peaNTbHBIX 33]1a4 MMPUKIIAJHOTO XapaKTepa 08.04.2026
111 KonTponsHast padora: "[locnenoBarensHOCTH

U TIporpeccun’” 09.04.2026
112 HenpepriBHbIE (YHKIIMM U UX CBOWCTBA 10.04.2026
113 Touka pa3psiBa. ACHMOTOTHI T'paHKOB

byHKIII 13.04.2026
114 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA

OTpe3Ke 15.04.2026
115 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA

OTpe3Ke 16.04.2026
116 Meroa MHTEpBAJIOB IS PELLICHUS] HEPABEHCTB 17.04.2026
117 Meroa MHTEpBAJIOB U1 PELLICHUS HEPAaBEHCTB 90.04.2026
118 Bcepoccuiickas mpoepouHas padoTa 99 04.2026
119 IIpuMeHeHne CBONCTB HENPEPBIBHBIX

(byHKUIUH U1 pereHus 3a1aq 23.04.2026
120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

(byHKUIUHT 11 pereHus 3a1aq 24.04.2026
121 [lepBas u BTOpast Mpou3BOAHBIEC (HYHKIIUU 97 04.2026
122 Omnpenenenue, TeOMETPUIECKUN CMBICI

IIPOU3BOTHOM 29.04.2026
123 Onpenenenue, GU3NYECKUN CMBICIT




IIPOU3BOTHOM

30.04.2026

VYpaBHeHHE KacaTenbHOU K TpaduKy

124 byHKIIUH 04.05.2026
125 VYpaBHeHHE KacaTenbHON K TpaduKy

byHKIIIH 06.05.2026
126 [Tpou3BoAHBIE AIIEMEHTAPHBIX (PYHKIUH 07.05.2026
127 [Ipou3BoiHbIE 371EMEHTAPHBIX (PYHKLINI 08.05.2026
128 [Tpou3BoHAs CyMMBI, IPOU3BEICHHS,

YacTHOT'O M KOMMO3HMIINUU (QYHKIUI 11.05.2026
129 [Tpou3BoHAs CyMMBI, IPOU3BEICHHS,

YaCTHOTO U KOMITO3UINH (DyHKIIUN 13.05.2026
130 [Tpou3BoHAs CyMMBI, IPOU3BEICHH,

YaCTHOT'O M KOMIO3HULINU (QYHKIUI 14.05.2026
131 KonTponshas padora: "[IponsBonnas” 15.05.2026
132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AITUS

3HaHMi: "YpaBHeHus" 18.05.2026
133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AITUS

3HaHMi: "YpaBHeHus" 20.05.2026
134 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AITUS

3HaHMi: "YpaBHeHus" 21.05.2026
135 [TpomexxyrouHas arrectanus B popme

KOHTPOJILHOH PabOThI 22.05.2026
136 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AITUS

3HAHUN

25.05.2026




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
Ne Hara uupposeie
n/n Tewa ypoxa Bcero Kontpoasipie HU3YyYeHUs o0pa3oBaTe/ibHbIE
padoThI T o—
1 [IpumeHneHue npou3BOIHOM K HCCIEA0BaHUIO 1 01.09
¢byHKIIMI HA MOHOTOHHOCTB U DKCTPEMYMBI '
5 [IpumeHneHue npou3BOIHOM K HCCIEI0BaHUIO 1 03.09
¢byHKIIMIT HA MOHOTOHHOCTB U DKCTPEMYMBI '
3 [IpumeHneHue npou3BOIHOM K HCCIEA0BaHUIO 1
¢byHKIIMIT HA MOHOTOHHOCTB U DKCTPEMYMBI 05.09
4 [IpumeHneHue Mpou3BOIHOM K HCCIEA0BaHUIO 1 05.09
(byHKIIMIT HA MOHOTOHHOCTB U DKCTPEMYMBI '
5 [IpumeHneHue npou3BOIHOM K HCCIEA0BaHUIO 1
¢byHKIIMIT HA MOHOTOHHOCTB U DKCTPEMYMBI 08.09
6 [IpumeHneHue npou3BOIHOM K HCCIEA0BAHUIO 1
¢byHKIIMIT HA MOHOTOHHOCTB U DKCTPEMYMBI 1009
HaxoxneHrne HaubobIIero 1 HAMMEHBILIETO
7 3HAUEHUs HENPEPHIBHON (PYHKIIMM Ha 1 12.09
OTpe3Ke
HaxoxneHrne HaubobIIero 1 HAMMEHBILIETO
8 3HAUEHUS HENPEPbIBHON (PYHKIIMM Ha 1 12.09
OTpe3Ke
HaxoxaeHrne HaubobIIero 1 HAMMEHBILIETO
9 3HAUEHUS HENPEPbIBHON (PYHKIIMM Ha 1 15.09
OTpe3Ke
10 HaxoxneHrne HaubobIIero 1 HAMMEHBILIETO 1 17.09




3HAUEHUS HENPEPbIBHON (PYHKIIMM Ha
OTpe3Ke

11

HaxoxaeHrne HaubobIIero 1 HAMMEHBILIETO
3HAUEHUS HENPEPbIBHON (PYHKIIMM Ha
OTpe3Ke

19.09

12

HaxoxaeHrne HauboIbIIero 1 HAMMEHBILIETO
3HAUEHUS HENPEPbIBHON (PYHKIIMM Ha
OTpe3Ke

19.09

13

[IpumeHeHne npou3BOTHOM ISl HAXOXKICHUS
HAWIYYIIErO PEIICHUS B PUKIAJHBIX
3aayax

22.09

14

[IpumeHeHne npou3BOIHOM ISl HAXOXKICHUS
HAWIYYIIErO PEICHUS B PUKIAJHBIX
3aayax

24.09

15

[TpumeHnenne npou3BOIHOM st
OTIPEJICTICHUSI CKOPOCTH U YCKOPEHHUSI
mporecca, 3aJIaHHOTO POPMYIIOH HITH
rpaduKoM

26.09

16

[IpumeHnenne npou3BOIHOM ISt
OTIPEJIETICHUSI CKOPOCTH U YCKOPEHHUSI
mporecca, 3aJIaHHOTO POPMYIIOH HITH
rpaduKoM

26.09

17

Komnoszunus ¢pyHkuit

29.09

18

Komnoszunus ¢pyHkuit

01.10

19

Komnoszunus ¢pyHkuit

03.10

20

I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOM IIOCKOCTH

03.10

21

I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha

06.10




KOOPJMHATHOM IIOCKOCTH

KonTponsHas padora: "HccnenoBanue

22 . . 08.10
(GYHKINH C TOMOIIBIO TPOU3BOHOM

93 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO 10.10
epBOOOPa3HBIX

24 ITepBooOpa3HbIe 371EMEHTAPHBIX (QYHKIUI. 10.10
[TpaBua HaxoXIEHUS TEPBOOOPA3HBIX

o5 IlepBooOpa3HbIE 371EMEHTAPHBIX (QYHKIUI. 1310
[TpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpudecKkuii CMBICI 15.10
MHTETrpaja

27 Brruucnienne onpeaeaéHHOro MHTErpasa mo 1710
dbopmyne HeroroHa-Jleiioana

08 Brruucnienye onpeaeaéHHOro HHTErpaa mo 1710
dbopmyne HetoroHa-Jleiioama

29 HpI/IMeHeime MHTETpaa il HaXOXKICHUS 20.10
TIoMIaIeH TIOCKUX PUTYP

30 [TpuMeHeHne UHTErpaIa I HAXOXKIACHUS 2910
00BEMOB r€OMETPUUECKUX TEI

31 HpI/IMepLIUpeﬂleHI/Iﬁ T depeHITaTbHBIX 24.10
ypaBHEHHIA

32 HpI/IMepI)IUpeﬂleHI/Iﬁ T depeHITaTbHBIX 24.10
ypaBHEHHIA
MaremaTHueCcKoe MOICIIUPOBAHUE PEATbHBIX

33 MIPOIIECCOB C MOMOIIBI0 Au(depeHnanbHbIX 05.11
YpaBHEHU I

34 KonTponbHas padora: "IlepBoobpasznas u 07.11

UHTEerpan”




Tpuronomerpuueckre QyHKIUHU, UX

35 . 1 07.11
CBOMCTBA U TpaduKu

36 TpHUFOHOMeTqueCKHe byHKINH, X 1 1011
CBOMCTBA U TpaduKu

37 TpHUFOHOMeTqueCKHe byHKINH, X 1 1211
CBOMCTBA U TpaduKu

38 TpHUFOHOMeTqueCKHe byHKINH, UX 1 1411
CBOMCTBA U TpaduKu

39 TpHUFOHOMeTqueCKHe byHKINH, X 1 1411
CBOMCTBA 1 TpaduKu
OT60p KOpHEN TPUTOHOMETPUUECKHUX

40 YpaBHEHHI C TTIOMOIIIBIO 1 17.11
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH € MOMOIIBIO 1 19.11
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH € MOMOIIIBIO 1 21.11
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX

43 YpaBHEHHI C TTIOMOIIBIO 1 21.11
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemenne TpuroHOMETpU4YECKUX HEPABEHCTB 1 24.11

45 Pemenne TpuroHOMETpU4YECKUX HEPABEHCTB 1 26.11

46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1 26.11

47 Pemenne TpuroHOMETpU4YECKUX HEPABEHCTB 1 28.11

48 KonTponsHas padora: "I'paduku 1 2811

TPUTOHOMETPUUECKUX (PYHKINH.




TpuronomeTpuyeckue HepaBeHCTBA"

OcHoBHBIE MCTOJbI pCIICHUA TOKA3aTCIIbHBIX

49 01.12
HEPaBEHCTB
OCHOBHbBIE METO/IbI PEIICHHS TOKA3aTeIbHBIX

50 03.12
HEPaBEHCTB
OCHOBHbBIE METO/IbI PEIICHHS TOKA3aTeIbHBIX

51 05.12
HEPaBEHCTB
OCHOBHbBIE METO/IbI PEIICHHS MOKA3aTeIbHBIX

52 05.12
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEIICHHSI 08.12
norapu(MUYECKUX HEPAaBEHCTB '
OCHOBHbBIE METO/IbI PEIICHHSI

54 10.12
norapu(MUYECKUX HEPAaBEHCTB

55 OCHOBHbBIE METO/IbI PEIICHHSI 1212
norapuMUYECKUX HEPAaBEHCTB '

56 OCHOBHbBIE METO/IbI PEIICHHSI 1212
norapuMUYECKUX HEPAaBEHCTB '
OCHOBHBIE METO/IbI PEIICHHS

57 15.12
UppaIMoOHAIBLHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHS

58 17.12
UppaIMoOHAIBLHBIX HEPABEHCTB
OCHOBHbBIE METO/IbI PEIICHHSI

59 19.12
UppaIMoOHAIbLHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHSI

60 19.12
UppaIMoOHAIBLHBIX HEPABEHCTB
['padrueckrie METO b PEIICHUS

61 B 22.12
UppaIMOHAIBHBIX YPaBHEHHM

62 I'paduueckrie METO bl pereHus 24.12




UPPALMOHANIBHBIX YPABHEHUN

63

I'padmueckrie METObI PELLICHUS
IIOKA3aTEJIbHBIX YPaBHEHUN

26.12

64

I'paduueckue MeToabl pelIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB

26.12

65

I'padudeckrie METOIBI PEIICHUS
norapu(MUYECKUX ypaBHEHHIA

29.12

66

I'padmdeckrie METOIBI PEIICHUS
norapuMUYECKUX HEPAaBEHCTB

12.01

67

I'padmdeckrie METOIBI PEIICHUS
norapu(MUYECKUX HEPAaBEHCTB

14.01

68

I'paduueckue MeToabl pelieHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHU I

16.01

69

I'paduueckue mMeToabl pelIeHus
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHU I

16.01

70

I'padmueckrie METObI PELLICHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

19.01

71

I'padmueckrie METObI PELLICHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

21.01

72

KonTposbHas pabora: "MppannoHaibHble,
MOKa3aTeIbHbIE U JIOTapu(PMUIECKHE
HEpaBeHCTBA"

23.01

73

KommuiekcHbie uncia. Anredpandeckas u
TPUrOHOMETpHUECcKas (popMbI 3anucu

23.01




KOMIIJICKCHOT'O YHCJia

KommuiekcHbie uncia. Anredpandeckas u

74 TPUrOHOMETpHUECcKas (popMbl 3anucu 26.01
KOMILJIEKCHOTO Yncia
ApudmMernueckue oneparuu ¢

75 P P 28.01
KOMILUIEKCHBIMH YHCTIaMU
ApudmMernueckue oneparuu ¢

76 P P 30.01
KOMILUIEKCHBIMH YHCTIaMU
N3o0paxenne KOMIJIEKCHBIX YMCET Ha

77 P g 30.01
KOOPJAMHATHOMU TJIOCKOCTH
N3o0paxenne KOMIJIEKCHBIX YHCEN Ha

78 P g 02.02
KOOPJAMHATHOMU TJIOCKOCTH
®opmyiia Myaspa. Kopau N-oii creneHu u3

79 04.02
KOMILJIEKCHOTO YHcia
®opmyiia Myaspa. KopHu N-oii creneHu u3

80 06.02
KOMILJIEKCHOTO YHCTa
[IpuMeHeHre KOMIUIEKCHBIX YHCEI JIJIsS

81 penieHns pU3n4ecKux U reOMETPUUECKUX 06.02
3a1a4
Kontponbnas padota: "KomrmuiekcHsie

82 P P 09.02
yucia

83 HatypanbHble u 1ensie gucia 11.02

84 HarypanbHble u nenbie yncna 13.02
[IpuMeHeHne npu3HAKOB ACIIUMOCTH LETBIX

85 P P 13.02
quUCen
[IpuMeHeHne MpU3HAKOB ACIIUMOCTH LETBIX

86 P P 16.02
YHUCe

87 [IpumeHneHne npu3HaKkoB JETMMOCTH LIETBIX 18.02




gucen: HOJl u HOK

HpI/IMeHCHI/Ie MPU3HAKOB ACIIMMOCTH LCIIBIX

88 gucen: HOJl u HOK 20.02
89 [TpumeHeHME MPU3HAKOB JCTUMOCTH IEITBIX
YHCEII. OCTATKH 110 MOJTYITIO 20.02
90 [TpumeHeHME TPU3HAKOB JETUMOCTH IEITBIX 25 02
YHCEI. OCTATKH IO MOYJTIO
[TpumeHeHME MPU3HAKOB JETUMOCTH IEITBIX
91 Yyucen: alropuT™ EBKIuaa ist peeHus 27.02
3a]1a4 B IEJIBIX YHCIAX
Kontponbnas padota: "Teopust 1enbx
92 " 27.02
qHcen
Cucrema ¥ COBOKYITHOCTh ypaBHEHHII.
93 PaBHOCHIIbHBIE CUCTEMBI M CHCTEMBI- 02.03
CIICJICTBUS
Cucrema 1 COBOKYITHOCTb ypaBHEHHII.
94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- 04.03
CIICJICTBUS
95 OCHOBHBIE METOJIBI PEIICHUS CHCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI 06.03
OCHOBHBIE METOJIBI PEIICHUS CHCTEM U
96 COBOKYITHOCTEH MppalmoHaIbHBIX 06.03
YpaBHEHU I
97 OCHOBHBIE METOIBI PEIICHUS CHCTEM U
COBOKYITHOCTEH TTOKA3aTEIbHBIX YPaBHEHUH 09.03
98 OCHOBHBIE METOJIBI PEIICHUS CHCTEM U
COBOKYITHOCTEH TTOKA3aTEIbHBIX YPaBHEHUH 11.03
99 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U 13.03




COBOKYITHOCTEH JIoTapu(hMUIECKUX
yYpaBHEHU I

100

OcHOBHBIE MCTOJbI pCIICHUSA CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHU I

13.03

101

IIpuMeHeHne cUCTEM K PELLICHHUIO
MaTeMaTHYECKHX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00J1aCTEN HAyKH U peallbHON
KU3HH, HHTEPIIPETALUs [TOITY4EHHBIX
pE3yIbTaTOB

16.03

102

IIpuMeHeHne CUCTEM K PELLIEHHUIO
MaTeMaTUYECKMX 3a/1a4 U 3a]1a4 U3
pa3MYHBIX 00JacTell HAYKH U PEeaTbHOM
KU3HH, HHTEPIIPETALUs [TOITYy4EHHBIX
pe3yIbTaTOB

18.03

103

IIpuMeHeHNne HEpAaBEHCTB K PEIICHUIO
MaTeMaTHYECKHX 3a/1a4 U 3a]a4 U3
pa3MYHBIX 00JacTell HAYKH U PeaTbHOM
KU3HH, HHTEPIIPETALUs [TOITYy4eHHBIX
pE3yIbTaTOB

20.03

104

Kontposnbnas pabdoTta: "Cucremsi
paloHaIbHBIX, UPPALNOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH"

20.03

105

PanmoHansHbIE ypaBHEHHUs ¢ TapaMeTpaMu

23.03

106

PannonanbHble HEpaBEHCTBA C TapaMeTpaMu

25.03

107

PannoHaneHbIE CUCTEMBI € ITapaMeTpamMu

27.03

108

HppaunoHaibHble ypaBHEHUS!, HEPABEHCTBA

R e

27.03




C mapaMeTpamMmu

109 HppanmoHalibHbIE CUCTEMBI ¢ TapaMeTpamMu 06.04
IToka3arenbHbIe ABHCHUS, HCPABCHCTBA C

110 P P 08.04
napaMeTpamMmu

111 IlokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 10.04
Jlorapudmuueckue ABHCHUS, HCPpABCHCTBA

112 prd yp , Hep 10.04
C mapameTpaMu

113 Jlorapugmuueckue cuCTeMbI ¢ TapaMeTpaMu 13.04
Tpuronomerpudueckue ABHCHUS C

114 p P P 15.04
napaMeTpamMmu
TpuronomeTpuyecKue HEpaBEeHCTBA C

115 P P P 17.04
napaMeTpamMmu
TpuronomerpuuecKkue CUCTEMEI C

116 P P 17.04
napaMeTpamMmu
[TocTpoenune u uccinenoBaHue
MaTEMaTUYCCKUX MOHCHCﬁ C€aJIbHBIX

117 ’ peabt 20.04
CUTyalliu C MOMOIIBIO YPABHCHUU C
napaMeTpamMmu
[TocTpoenune u uccinenoBaHue
MaTEMaTHUYCCKUX MOHCHCﬁ C€aJIbHBIX

118 : P . 22.04
CUTyallMu C IIOMOIIbIO CUCTEM YPAaBHCHUU C
napaMeTpamMmu
[TocTpoenune u uccinenoBaHue
MaTEMaTHUYCCKUX MOHCHCﬁ CaJIbHBIX

119 : P . 24.04
CUTyallMu C IIOMOIIbIO CUCTCM YPAaBHCHUU C
napaMeTpamMmu
Kontponbnas padota: "3agauu ¢

120 P P 24.04

napaMeTrpamu’




[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS

121 o " 27.04
3HaHUM: 'Y paBHEHUS
IToBTOpeHue, 0000IIEHIE, CUCTEMATHU3AIUS

122 pet : 29.04
3HaHUN: 'Y paBHEHUS
IToBTOpeHuE, 0000IIEHNE, CUCTEMATHU3ALUS

123 per - 29.04
3HaHuii: Y paBHeHus. CUCTEMBbI ypaBHEHUN
IToBTOpeHue, 0000IIEHIE, CUCTEMATHU3ALUS

124 bet g 04.05
3HaHui: "HepaBeHcrBa
IIpomexyrounas arrecTanust B hopMe

125 POMENEyTOT $op 06.05
KOHTPOJILHON pabOThI
IToBTOpeHue, 0000IIEHIE, CUCTEMATHU3ALUS

126 bet v 08.05
3HaHui: "HepaBeHcTBa
IToBTOpEeHuE, 0000IIEHIE, CUCTEMATHU3AIUS

127 bet ' 08.05
3HaHui: "HepaBeHcTBa
IToBTOpeHue, 0000IIEHNE, CUCTEMATHU3AIUS

128 pet > i 13.05
sHanwii: "TIpon3BoHas 1 €€ MpUMeHeHNe
IToBTOpeHue, 0000IIEHIE, CUCTEMATHU3ALUS

129 pet > i 13.05
sHanwii: "TIpon3BoHas 1 €€ MpUMeHeHNe
IToBTOpeHue, 0000IIEHIE, CUCTEMATHU3ALU

130 pet > . 15.05
sHanwmii: "TIpon3BoHas 1 €€ MpUMeHeHNe
IToBTOpeHue, 0000IIEHIE, CUCTEMATHU3AIUS

131 bet ! 15.05
3HaHuii: "VIHTerpas u ero NpuMeHeHHe
IToBTOpeHue, 0000IIEHIE, CUCTEMATHU3AIUS

132 pet . 18.05
3HaHuil: "OyHKIUH
IToBTOpeHue, 0000IIEHIE, CUCTEMATHU3ALUS

133 per ! 20.05
3HaHuil: "OyHKIUH
IToBTOpeHue, 0000IIEHIE, CUCTEMATHU3ALUS

134 P 22.05

3HaHui: "OyHkun"




[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS

135 - 1 22.05
3HAHUN
136 HOBTOPGHI/IC, 000011IeHne, CHCTEMATU3 AU 1 25 05
3HAHUN
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




INPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM IPOT'PAMMBbI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOI
NPOBEPSIEMOro .
o0pa3oBaTe/ibHOI NPOTrPaMMBbI CpPeIHero o01ero 00pa3oBaHus
pe3yJabTaTa
1 Uucna v BeIUMCICHUS
11 OnepupoBaTh MOHATHUSAMM. pPalMOHATIBHOE U JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS IpOOb, MPOLICHTHI
19 Bomonuate  apugmeTHdyeckue — OomnepauMd € palMOHAJBHBIMH U
' JeWCTBUTEILHBIMU YHUCIIAMU
13 BoImonsaTh npubanKEHHbIE BEIYUCICHHS, UCIIONB3Ys IIPaBUila OKPYTIICHHUS,
' JienaTh MPUKUIKY U OLICHKY pe3yJIbTaTa BEIYUCICHHI
OnepupoBaTh HNOHATHUSMM. CTENEHb C IIEJBIM IIOKa3aTesieM, CTaHJapTHas
14 ¢dopma 3amucu JEHCTBUTENBHOIO YHCIA, KOPEHb HATYpalbHOM CTEINEHH,
' MCIOJb30BaTh MOAXOAIYI0 (HOPMY 3alUCH JEHCTBUTENBHBIX YHUCEN IS
peleHus MPaKTHYECKUX 33134 U MPECTaBICHUS JAHHBIX
OmnepupoBaTh MOHATUAMU: CUHYC, KOCHHYC U TAaHT€HC MPOU3BOJIBHOTO YIJa;
1.5 UCIOJb30BaTh  3alUCh  INPOU3BOJILHOTO  yIyla  4epe3  oOpaTHbIE
TPUTOHOMETpHUUYECKHE (PYHKIIUU
2 VYpaBHEHMS U HEPABEHCTBA
OnepupoBaTh MOHATUAMHU: TOXAECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 palyoHaIbHOE, UppaLMOHAIILHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHUE
99 BoimonsaTe npeodpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUI M peliaTh
' TPUTOHOMETPUUYECKHE YPaBHEHHUS
BrimonHATh npeoOpa3zoBaHus LEJBIX, PAllMOHAIBHBIX U MPPALMOHAIBHBIX
2.3 BBIP@XXCHUH U pEIIaTh OCHOBHBIE THUIIBI LENbIX, PALUOHAIBHBIX U
UpPpAIMOHAJIBHBIX YPAaBHEHUN U HEPABCHCTB
54 [IpuMeHsATh ypaBHEHHs M HEPAaBEHCTBA JUIsl PEIICHHS MaTeMaTUYeCKHX
' 3aj1a4 M 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAYKU U pealbHON )KU3HH
MogenupoBaTh peaibHble CHTyalldM Ha S3bIKe aireOpbl, COCTaBIATh
2.5 BBIPA)KCHHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBUIO 33/1a4M, HCCIENOBATH
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM armrapara ajreOpbl
3 OyHKIMH U TpaduKu
OmnepupoBaTh MOHATUSAMH: (QYHKIHS, CIOCOOBI 3aaHusl (PyHKIMH, 00JIacTh
3.1 OTIpEe/IeNIeHNsT W MHOXKECTBO 3HaueHWd (QyHKIMM, rpaduk GYyHKIUH,
B3aMMHO 00paTHble QyHKINU
3.9 OmnepupoBaTb NOHATHUAMU: UYETHOCTh M HEUETHOCTh (YHKLUUHU, HYIH

(GYHKLINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA




3.3

Hcnonb3oBath rpaduku GyHKIMNA 1)1 peLIeHUs ypaBHEHUN

Crpouth U unTaTh rpaduKy TUHEHHOW QYHKIUH, KBaApaTUYHOHN (HyHKLINH,

34 CTENeHHON (PYHKIUH C LEJIBIM [TOKa3aTeIeM
Hcnonb3oBare rTpaduku (QyHKOMA Ui HCCIENOBaHHMS MPOIECCOB U
3.5 3aBHCUMOCTEH NpU pEIIeHUH 3a7ady W3 JAPYrHX YUeOHBIX INPEeIMETOB U
peanbHOM )KU3HHU, BBIpaXKaTh (POpMyIaMH 3aBUCUMOCTH MEXKAY BETHUUHAMHU
4 Hauana maTemMaTn4eckoro aHaiamsa
41 OnepupoBaTh MOHATUSAMH. IIOCIIEAOBATENBHOCTh, apudmMeTHyeckas U
' reOMETPHUECKasi IPOTPECCUU
4.9 OnepupoBaTh MOHATUAMHU: OECKOHEYHO YOBIBAIOIIAs TE€OMETpPHUYECKast
' nporpeccusi, CyMmma 0€CKOHEUHO YOBbIBAIOIIEH ITe€OMETPUYECKON POTrpeccuu
4.3 3anaBath MOCIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonb3oBaTh CBOWCTBA IOCHEAOBATEIBHOCTEW M IMPOrPECCUUA IS
' pelIeHus peabHbIX 33aa4 IPUKIaHOTO XapaKTepa
5 MHoxecTBa U JIOTUKa
5.1 OmnepupoBaTh NOHATUSMH . MHOKECTBO, ONIEPAIIUU HAJ MHOXKECTBAMHU
Hcnonp3oBaTh  TEOPETUKO-MHOKECTBEHHBIH — ammapaT Ui ONHCAHUs
5.2 peabHBIX MPOIECCOB U SBJICHHM, MPU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX
MIPEMETOB
5.3 OnepupoBaTh  MOHATUSMH.  ONpEJACICHHUE,  TEopema,  CIIEACTBUE,
' JI0Ka3aTelIbCTBO
11 KJIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
NPOBEPSIEMOro .
o0pa3oBaTe/ibHOI MPOTrPaMMBbI CpPeIHero o01ero 00pa3oBaHus
pe3yJabTaTa
1 Uucna v BeIUMCICHUS
OmnepupoBaTh MOHATUSAMH: HATypaJbHOE, II€JI0O€ YHUCIIO; HCHOJb30BATh
1.1 NPU3HAKK JEIMMOCTH LENbIX YHCEN, DPAa3JIoKEHHE 4YHCIa Ha IPOCThIE
MHOKHUTEIH JUI PelIeHUs 3a]1a4
1.2 OnepupoBaTh MOHATHUEM: CTEIICHb C PALIMOHAIBHBIM [TOKa3aTeIeM
13 OnepupoBaTh NOHATHAMM: JIOTapu(M 4YuCla, JECATUYHbIC U HATypaJbHbIC
' JorapuQMbI
2 VYpaBHEHMS U HEPABEHCTBA
[IpumeHsTh CBOWCTBA CTENEHH JJs NpeoOpa3oBaHUs — BBIPAKCHHI,
2.1 ONEepHUPOBATH TOHATUAMU: TIOKA3aTEIIbHOE YPAaBHEHHWE W HEPaBEHCTBO,
pelaTh OCHOBHBIE THIIBI MOKA3aTENIbHBIX YPAaBHEHUN U HEPABCHCTB
99 BoimmonHate npeoOpa3oBaHUs BBIPOKEHHM, COAEpXKAIIUX JIOrapuQMBbl,

ONIEpPHPOBATH MOHATHAMU: Jorapu(MUUEecKoe ypaBHEHHE U HEPABEHCTBO,




peaTh OCHOBHBIE THIIbI JIOTApU(MUUECKUX YPABHEHUN U HEPABEHCTB

2.3 HaxonuTh perieHus npocTeiinx TPUroHoMEeTpUIECKUX HEPABEHCTB
OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEMHBIX YPaBHEHUM U €€ pelleHUE,
2.4 UCTOJIb30BATh CUCTEMY JIMHEHHBIX YPABHEHUH JUIsl pelIeHUs] MPAaKTUYECKUX
3a1a4
25 Haxonuts pelenys npoCcTeUINX CUCTEM U COBOKYITHOCTEM PalMOHAIIBHBIX
' YPaBHCHUI U HEPABCHCTB
MogenupoBaTh peaibHble CHTyalldd Ha S3bIKe aireOpbl, COCTaBIATh
2.6 BBIPA)KCHUS, YPaBHEHUS, HEPABEHCTBA M CUCTEMBI IO YCJIOBHIO 3aJlayH,
UCCIIEI0BATh MOCTPOEHHBIEC MO C UCTIOJIb30BaHUEM alllapaTa ainreopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATHUSMHU. TEepUOAUYECKAss (DYHKIHS, MPOMEXKYTKH
31 MOHOTOHHOCTH (YHKLIHMH, TOYKM SKCTpeMyMa (QYHKIUH, HauOoibllee U
' HauMeHblIee 3HAYCHHUs] (YHKIMH Ha MPOMEXKYTKE; HCIIOJIBb30BaTh MX IS
uccie1oBaHus (pyHKIMH, 3aJJaHHOH rpaduKoM
OmnepupoBaTh MOHATUSAMH: TpadUKH MMOKA3aTeNbHOU, JOrapupMUUIECKON U
3.2 TPUTOHOMETPUYECKMX (DYHKIHMHI, un300pakaTh HX HA KOOPJMHATHOMN
IUIOCKOCTHU M UCTOJIb30BATH IS PEIICHUs] YpaBHEHHI U HEPABEHCTB
33 N300paxxaTh Ha KOOPJMHATHON MJIOCKOCTH Ipa(UKH JIMHEHHBIX ypaBHEHUI
' Y MCTIOJIb30BATh UX JUIS PELICHHS CUCTEMbI TMHEWHBIX YpaBHEHHMA
3.4 Hcnonp3oBare rpaduku (QyHKOMA Ui HCCIENOBaHMS MPOIECCOB U
' 3aBHCHUMOCTEH U3 JPYruX y4yeOHBIX AUCIUILIUH
4 Hauana MmaTemMaTu4eckoro aHaiamsa
OmnepupoBaTh MOHATUAMU: HETIpepbIBHAS (DYHKLNSA, TPOU3BOIHAS (QYHKIIUH;,
4.1 UCTOJb30BATh F€OMETPUYECKUN U (PU3MUECKUI CMBICT MPOU3BOIAHOM IS
peleHus 3a1a4
4.9 HaxonuTh  mpoW3BOAHBIE  DJIEMEHTAPHBIX  (YHKUUH,  BBIYUCIATH
' MIPOU3BO/IHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (PyHKIMH
Hcnonp3oBaTh  NMPOU3BOAHYIO  JUIi  HCCleNOBaHMA  (QYHKIUMU  HA
4.3 MOHOTOHHOCTb U AIKCTPEMYMBI, NMPUMEHSATh PE3yJIbTaThl MCCICJOBAHUSA K
MOCTPOEHHIO IpahuKOB
44 Hcnonb30BaTh MPOM3BOIHYIO JJISI HAXOXKACHUS HAWIYYIIETO pEIICHUS B
' MPUKIIAJHBIX, B TOM YHCIIE COIMATbHO-3KOHOMUYECKUX, 3aauax
45 OnepupoBaThb MNOHATUSAMH. MEpPBOOOpa3Has M HWHTErpaji; IOHUMATh
' reOMEeTPUYECKUI U (PU3MUECKHI CMBICT HHTETpajia
46 Haxonuths nepBooOpasHble JIeMEHTAPHBIX (YHKLUMN, BRIYUCISATH HHTETpal
' o popmyne Hetorona — JleiiOuwuia
47 Pemare mpuxiiagHele 3a1a4M, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKOTO U

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeaACTBAMU MATECMATUYCCKOT'O aHaJIN3a




INPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KJIACC
IIpoBepsieMblii 3J1eMEHT COAEePKAHUS
Kon
1 Yucia ¥ BEIYMCIIEHUS
Panmonanbupie  uncina. OOBIKHOBEHHBIE U JECATUYHBICE JpOOH, TMPOIICHTHI,
11 OEeCKOHEYHBIE MepuoIndYeckie Apoou. ApudMeTudecKre omnepauu ¢ pauoHaTbHBIMU
' YHCcIaMH, IPeoOpa3oBaHus YHCIOBBIX BbIpaxkeHul. [Ipumenenue apoOeil 1 mpoLeHToB
JUIS PeIlieHUs IPUKIIATHBIX 3a7a4 U3 Pa3IMUHBIX OTpacieil 3HaHUH U peallbHOM KU3HU
JleiicTBuTenbHBIC Yncia. PallnoHanbHbIC U UPPALMOHANILHBIE YUCIa. ApruMeTHIeCKHe
1.2 omepanuu C JACUCTBUTEIbHBIMU 4HcIaMU. [IpuOarkE€HHBIE BBIYUCICHHUS, IpaBHUIIA
OKpPYTJICHUS, IPUKHJIKA U OIICHKA Pe3yJIbTaTa BEIUMCICHHM
Crenens ¢ nensiM nokaszarenem. CTanmaptHas Gopma 3amucu JeCTBUTEILHOTO YUCIA.
1.3 Hcnonb3oBanue moaxozsmien Gopmbl 3amucu AEWCTBUTEIBHBIX YUCEN U PEIICHUS
MPAKTUYECKUX 3a7a4 U TIPEICTABICHUS JaHHBIX
14 ApudmeTnuecknii KOpeHb HaTypalbHOW cTerneHu. JlelcTBus ¢ apupMeTHuyecKUMHU
' KOPHSIMU HATYypaJbHOU CTEIIeHU
15 CuHyc, KOCHMHYC W TaHI€HC WYHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apTyMEHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOXKIECTBEHHBIE TPEOOPA3OBAHUS
99 [IpeoOpazoBanme TPUTOHOMETPHUUECKHUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUYECKHE
' bopMyIbI
23 VYpaBHeHHEe, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meron
' HHTEPBAJIOB
2.4 Permenue nensix u qpoOHO-pallMOHANBHBIX YPaBHEHUIN 1 HEPABEHCTB
2.5 Pelienue uppanimoHalibHbIX YPAaBHEHUN U HEPABEHCTB
2.6 Pelienne TpUroHOMETpUYECKUX YpaBHEHUMN
57 [IpumeHenne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MATEeMAaTUIECKUX 33]1a4 U 3a/1a4 U3
' pa3IMYHBIX 00JIACTeH HAYKH M PEAIbHOM JKU3HU
3 OyHKIMH U TpaduKu
31 Oynkius, crnocodbl 3amanus ¢(yHkuud. ['padux ¢ynkinuu. BzaumHo oOpaTHbIe
' GyHKIUH
3.9 Ob6nacte ompeneneHUss W MHOXECTBO 3HadeHwid (yHkimuu. Hymu dysknum.
' [TpomexxyTkH 3HaKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKIIUU
33 CrenenHas QyHKIUS ¢ HATYpaJIbHBIM M LEJBIM MoKa3aTenaeM. EE€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduK KOpHs N-0l CTEeTeHU
3.4 Tpuronomerpuyeckass OKPY)KHOCTb, OINpPEACTICHHE TPUTOHOMETPUUYECKUX (YHKIUI




YHCIOBOTO apryMeHTa
4 Hauana maTemMaTnueckoro anaiamusa
41 ITocienoBarenbHOCTH, CIIOCOOBI 3aJaHUs IIOCIENOBAaTEIbHOCTEH. MOHOTOHHBIE
' HOCJIEI0BATENLHOCTH
Apudmernueckass U reoMeTpuueckass mporpeccud. beckoHeuHo —yObIBaromias
49 | TEOMETpHYECKas NPOrPECCH. Cymma OecKOHEYHO YOBIBAIOIIEH TIe€OMETPUYECKOM
' nporpeccun. @Dopmyna CIOXKHBIX MPOLEHTOB. M CHOIb30BaHWE NPOTPECCHH  JUIS
peleHus peabHbIX 33aa4 MPUKIIaJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omnepauuM HaJg MHokecTBaMu. [luarpammel Oiinepa — Benna.
5.1 | IlpumeHeHHe TEOPETUKO-MHOXKECTBEHHOIO ammapara sl ONHMCAaHUS peajbHBIX
MIPOILIECCOB U SIBJICHUMN, IPU PEILICHUH 3a]1a4 U3 APYTHX y4eOHBIX MTPEIMETOB
5.2 | Ormpenenenue, TeopeMa, CIEACTBUE, 10Ka3aTeIbCTBO
11 KJIACC
Koa IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yncia. [Ipu3Haku JeTMMOCTH LIEbIX YHCE
1.2 Crenenb ¢ pallMOHAJIbHBIM MoKa3areneM. CBOMCTBA CTETIEHU
1.3 Jlorapudm uucna. /lecaTnunble U HaATypaJIbHbIE JOTapHU(PMbI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [Ipeo6pazoBaHre BbIpaKEHHH, COJEPIKALIUX JIOTAPU(DMBI
2.2 [Ipeobpa3oBaHne BeIpaKEHU, COJEPIKAIMX CTENEHU C PAllMOHAILHBIM MIOKa3aTeIeM
2.3 IIpymepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
26 Cucrembl IMHEWHBIX YpaBHEHUN. PellieHre npukiagHbiX 3a4a4 ¢ MOMOIIbIO CUCTEMBbI
' JMHEHHBIX YpaBHCHHIA
2.7 CucteMbl 1 COBOKYITHOCTH PALlMOHATIBHBIX YPABHEHU U HEPABEHCTB
)8 [IpuMeHeHre ypaBHEHH, CHCTEM U HEPABEHCTB K PEIICHUI0 MAaTEeMaTHUECKUX 33134
' U 337124 U3 pa3IMyHbIX 001acTeil HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oyukuus. Ilepuoanueckue ¢ynkmuu. I[IpoMexXyTkM MOHOTOHHOCTH (YHKILHUU.
3.1 Makcumymbl M MHHUMYMBI (yHkimu. HauOonbinee W HauMeHblIee 3HAYCHUE
(GyHKIMU Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINH, KX CBOUCTBA U TpauKu
3.3 IToxa3zaTenbHast u norapudmuyeckas GyHKIHUU, UX CBOUCTBA U TPaPUKH
3.4 Hcnonb3oBanue rpagukoB (GyHKUIUH A7 peIIeHUs] YpaBHEHUH U JIMHEHHBIX CUCTEM




Hcnonp3oBanue rpadukoB GyHKIUN A1 UCCIEAOBAHMS IIPOLIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpbIE BO3HUKAIOT IPU PELICHWH 3aJad M3 JAPYrHX Y4eOHBIX NPEAMETOB U
pEaTbHOM )KU3HU

4 Hauana MmaTemMaTn4eckoro aHaiamusa

4.1 HenpepbiBHble GyHKIIMU. MeTO1 UHTEPBAJIOB AJIS pEIIeHUs] HEPaBEeHCTB

4.2 [TpousBoanas ¢pynkiuu. ['eomerpudeckuii 1 GU3MIECKUii CMBICIT IPOU3BOIHOM

43 [IpousBoaHble 3ieMeHTapHBIX GYyHKIUH. DOpMynabl HAaX0XKAECHUS MPOU3BOTHON

' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKLUI

[IpumeHeHnne NPOM3BOJHOW K UCCIEAOBAHUIO (YHKIMI HAa MOHOTOHHOCTb U

4.4 SKCTpeMyMbl. HaxokJieHne HamOOoJbIIero U HaMMEHBIIEro 3Ha4eHUs (YyHKUUU Ha
OTpe3Ke
[IpumeHeHre TPOU3BOTHON AJIST HAXO0XKACHUS HAWIYUIIETO PEeIIeHHUs B MPUKIAIHBIX

4.5 3ajavyax, JUIsl OTpeAeNieHUsT CKOpPOCTH TMpoIecca, 3aJaHHOTO (opmyloi umm
rpadpukom

4.6 IlepBooOpa3nas. Tabiuma nepBooOpa3HbIX

47 Wuterpan, ero reoMeTpuyeckuii U (pu3ndeckuil cMbIci. Bbluuciienne uHTerpana mo

¢dbopmyne Herorona — Jleiibuuna




INPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHUA OCHOBHOI OBPA3OBATEJILHON
INPOI'PAMMBI CPEJJHEI'O OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K IPEAMETHBIM Pe3y/JibTaTaM OCBOCHHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMBbl CpeJHero oouero
TpeOoBaHuUs o0pa3oBaHus

Bnagenue MeromaMu JOKa3aTENbCTB, allOpPUTMaMHU pELIEHUS 3a7ad,
yMeHue (GopMyNIHpOBaTh W ONEPUPOBATH MOHATHIAMH. OMpEIeNCHHE,
akcuoma, TEOpeMa, CIIEACTBHE, CBOMCTBO, NpPU3HAK, J10KA3aTElIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHATh UX; YMEHHE (HOPMYIHPOBAThH
o0paTHOE M NPOTHBOIOJIOXKHOE YTBEP)KICHHE, NPUBOJIUTH HPUMEPHI U
KOHTPIPUMEpPBI, HCIOJIb30BATh METOJ, MaTeMaTU4EeCKOH HWHAYKLUH,
IIPOBOAMTDH JOKA3aTEJIbHBIE PACCYKAEHUS IIPU PEILIEHUH 3a/1a4, OLICHUBATD
1 JIOTUYECKYI0  TPABUIBHOCTh  PACCYXACHHUH; yYMEHUE OIEpUPOBATH
MOHATHAMH. MHOKECTBO, ITOJMHO)KECTBO, ONEpAlMy HAaJ MHO>KECTBAMH;
YMEHHE  MCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN  ammapar s
ONMCAHUS PEAIBHBIX MPOLECCOB U SBJICHUN U IIPU PEIIECHUU 337ad, B TOM
qucie U3 APYTUX yuyeOHBIX NMPEAMETOB; yMEHHE ONEepPUpPOBATh MOHATHIMU:
rpad, cBs3HBIN Tpad, AepeBo, UK, Tpad Ha MIOCKOCTH; YMEHHUE 33/1aBaTh
U ONHUCHIBATh Tpadbl Pa3IMUHBIMU CIIOCOOAMH; UCIOIB30BaTh Tpadbl Mpu

pCIICHUH 3a1a4

YMeHue onepupoBaTh MOHITUSMH. HAaTypaJlbHOE YHUCIO, LIEJIO0E YHCIIO,
CTEIEHb C LIEJBbIM II0KAa3aTelIeM, KOPEHb HaTypalbHOU CTENEHH, CTENEHD C
paloOHaIbHBIM IIOKA3aTEIEeM, CTENEHb C JEHCTBUTEIbHBIM I1OKA3aTEJIEM,
jgorapudM UHCIA, CHUHYC, KOCMHYC M TaHT€HC MPOM3BOJILHOIO YHCIA,
OCTAaTOK M0 MOJYJIIO, PallMOHAJIBHOE YHCIIO, UPPALMOHAJIBHOE YHUCIIO,
MHO)KECTBA HATypaJlbHBIX, ILEJIbIX, palMOHAIbHbBIX, JEHCTBUTEIbHBIX
2 YHCeNl; YMEHHE HCII0JIb30BaTh MPU3HAKU JETUMMOCTH, HAMMEHBIIUI 00Imuni
JeTUTEeNhb W HauMeHbllee ofIlee KpaTHoe, airopuT™M EBknmma npu
pELIEHNHU 3ajay; 3HAKOMCTBO C Pa3JIMYHbIMHM NO3UIIMOHHBIMH CHUCTEMaMH
CUMCJICHUS, yMEHHE BBITIOJIHATH BHIYMCIICHUE 3HAUCHUH U TpeoOpa3oBaHus
BBIPQXKEHUH CO CTeNeHsMH M Jiorapupmamu, mnpeodpasoBaHus IpoOHO-

paluOHAaJIbHBIX BBIpa)KCHI/II\/'I ; YMCHUC ONCpUpoOBaATH TMOHATUSIMU .

IOCJICA0BATCIIbHOCTD, apI/I(I)MCTI/IquKaH mnmporpeccus, TreoOMETpHUICCKad




mporpeccusi, OECKOHEUHO YyOBbIBaIoIasi TeoMeTpudecKas Mporpeccus,
YMEHHE 3a/1aBaTh IIOCIEOBATEILHOCTH, B TOM 4YHCJIE C MOMOIIBIO
PEKYPPEHTHBIX (POPMYI;, YMEHUE ONEPHPOBATH MOHATUSMU: KOMILJICKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILJICKCHBIE 4YHCNA, MOJYAb UM apryMEHT
KOMILJIEKCHOTO ~ 9ucha,  (opma  3amuCH  KOMIUJIGKCHBIX — YHCEl
(reomeTpuyeckas, TPUTOHOMETPHYECKAss M ainreOpauyeckasi); yMeTb
MPOU3BOJIUTh apU(PMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MIPUBOJIUTH MPUMEPHI UCTIOIB30BAHUSI KOMIUIEKCHBIX YHCEN; OTIEpUPOBAThH
MOHATHAMH.  MaTpunia 2X2 u  3X3, omnpeaenuTedb  MaTpPUIb,

FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPECACIIUTCIIA

YMeHue omnepupoBaTh MOHATUSAMU. PALMOHAIBHBIC, UPPALMOHAIBHBIC,
MOKa3aTeJbHbIC, CTEIEHHBIC, JIOrapU(PMHUUECKUE, TPUTOHOMETPUUYECKHE
YpPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIIEPUPOBATH
MOHATUSAMH. TOXJIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPaBHECHUH M HEPABEHCTB, PaBHOCWIBHOCTH
YpPaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHME pellaTb YPaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI C IIOMOLIBIO pa3JIMYHBIX IPUEMOB; pPELIATH
YpaBHEHHS, HEpPABEHCTBA U CHUCTEMbl C I1apaMETPOM; IIPUMEHSATH
YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI Ul PELICHHUS MaTeMaTHYECKUX

3ala4 1 3aa4 U3 pa3jiMuIHbIX obOnacreit HAaYKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATUAMH. (QYHKIHS, 4YETHOCTh (YHKIIHH,
NEPUOAUYHOCTh (YHKIMH, OTPAHMYEHHOCTh (YHKIHH, MOHOTOHHOCThH
GyHKIMH, KCTpeMyM (QYHKUWH, HauOoJiplllee M HaUMEHbIIEE 3HAYCHUS
(GyHKIMU Ha TPOMEXKYTKE, HENmpepblBHAS (DYHKIIUS, aCUMIITOTHI rpaduka
¢GbyHKIMHU, TiepBas U BTOpas MPOM3BOJHAs (PYHKIMHM, T€OMETPUUYECKUN U
¢usnyeckuid CMBICT TPOM3BOJHOM, MEpBOOOpa3Has, OINpeneTEHHbIN
MHTErpaj, yMEHHE HaXOJUTh AaCUMOTOTHl rpaduka (YHKIHUH, yMEHUE
BBIUMCIIATH  NPOU3BOJHBIE  CYMMBI, IPOU3BEACHMS, YaCTHOTO U
KOMIO3MLMU (YHKIMHA, HAaXOAUTh ypaBHEHHME KacaTelbHOH K rpaduky
(GYHKIMU;yMEHUE HAXOIUTh TPOU3BOJHBIC AIIEMEHTAPHBIX (QYHKIUH,
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO Ui HCCIeOBaHHUS (DYHKIMH,
HaXOJWUTh HauOOJIbIIME M HAUMEHbIINE 3HAa4YeHUs (YHKIMHA; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arnapaTa MaTeMaTH4ecKoro
aHanmu3a, NPUMEHATh TMPOM3BOJHYIO Ul HAXOXKJICHHUS HaMIIydIIero
pelieHusl B MPHUKIAIHBIX, B TOM YHUCIE COIMAIbHO-PKOHOMUYECKHX W

(bI/IBI/I‘{eCKI/IX 3a/la4yax; HaXOAUTh IUIOIIAAU U 00BEMBI (I)I/Il"yp C IIOMOIIBIO




MHTETrpajia; IPUBOJWUTH MNPHUMEPBI MATEMAaTHYCCKOIO MOJICIMPOBAHHUA C

MOMOIIBIO TU(PepeHIINaTbHBIX YPAaBHEHUIH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIUH, oOpaTHas QyHKIHS,
KOMIO3ULIMS (QYHKIUH, JuHeHHas (yHKUMsA, KBaapaTHyHas (yHKIHS,
panMoHanbHas (QYHKUUS, CTerneHHass (QYHKUUS, TPUTOHOMETPUYECKHE
(GbyHKIIUM, OOpaTHBIE TPUTOHOMETpUYECKUEe (YHKIMH, MOKa3aTelbHas W
norapupmuyueckass (yHKIHMH, YMEHHE CTPOUTh TIpaduKd HU3yYEHHBIX
GyHKUMH,  BBIONHATH  MpeoOpa3oBaHus  TpapukoB  (DYHKIIMIA,
UCIOJB30BaTh TpapUKU AJIsl U3YYEHHUS MPOILIECCOB UM 3aBUCUMOCTEH, MpU
pelIeHnH 3a7iay U3 APYruX Y4eOHBIX NMPEIMETOB U 3a/au U3 peaslbHOU
KHU3HU, BBIpAXaTh (OpMYIaMU 3aBUCHUMOCTH MEXKJY BEJIWYMHAMU,
HCIOJIb30BaTh CBOWCTBA U rpaduku (YHKIUI [UId pelieHusl ypaBHEHUH,
HEpaBEHCTB M 3a/Jad C [apaMeTpaMu; H300pakaThb Ha KOOPIAMHATHOMN

IIJIOCKOCTH MHOXXECTBA pCIJ_ICHI/Iﬁ ypaBHeHHfI, HCEPAaBCHCTB U UX CUCTCM

VYMeHue pelath TEKCTOBBIE 3aJa4d pPa3HbIX THIOB (B TOM 4YHCIE Ha
NPOLICHTHI, JI0JIM M YacTH, Ha JIBIKEHHE, paboOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJloTH, 33/a4d U3 00JacTH YIPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(MHAHCAMU); COCTaBIISATh BBIPAKEHHS, YPABHEHHS, HEPABEHCTBA U WX
CUCTEMBI II0 YCIOBUIO 3aJa4d, HUCCIIEN0BATh IIOJy4YEHHOE pELICHUE U
OLICHMBATh MPaBAONOJOOHOCTh pPE3yNbTAaTOB, YMEHHE MOJIEIUPOBATH
pealbHbIE CUTyallud HA $A3BIKE MATEMAaTHKHU; COCTABIIATH BBIPAXKCHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a7a4M, UCCIIEI0BATh
MOCTPOEHHbIE ~ MOJIEIM C  HCHOJBb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MOJYYESHHBIA Pe3yIbTaT

YMeHue omnepupoBaTh MOHATUAMHU. CpelHee apuPMeTHUecKoe, MEIUaHa,
HauOoJiblllee ¥ HAMMEHbBIIIee 3HAYEHUs, pa3Max, JUCIEPCUs, CTaHIApPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE HW3BIEKaTh, MHTEPIPETHPOBATH
nH(pOpMaIMIO, MPEJICTABICHHYIO B TaOMUIaX, Ha quUarpaMmax, rpadukax,
OTPaKAIOUIYI0 CBOICTBA peasibHBIX MPOILIECCOB U SBJICHUH; MPEICTABIATh
uHbOpMalMI0O € TOMOLIbIO TabMUI] M JAMarpamMm, HccieIoBaTh
CTaTUCTHYECKHE JaHHbIe, B TOM YHCIIE C NPUMEHEHHEM TIpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; rpa)uuecKu MCCIeI0BaTh COBMECTHBIC

Ha6J'IIO,Z[€‘HI/I$I C IMIOMOIIBIO AUarpaMm paCCCUBaHUA U JIMHEHHOM perpeccun

YMeHue OnepupoBaTh IOHATUSAMH. CIy4alHBIA OIBIT U CIIydalHOE

COOBITHE, BEPOATHOCTh CIIy4alHOTO COOBITHS, YMEHHME BBIUUCIATH




BEPOATHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; IPUMEHATH
(bopMynbl CHOXKEHHS M YMHOXEHHMS BEpPOATHOCTEH, (GOpMynly MOIHON
BeposATHOCTH, Gopmyny bepHymnu, komOuHaTOpHBIE (HAKTBI U (HOPMYIIHI,
OLICHUBATh BEPOSITHOCTH pEaAbHBIX COOBITHI; YMEHHE OIEepUpOBaTh
NOHATUSAMM.  ClIyyailHas BEJIMYMHA, paclpelielieHue BEpOsSTHOCTEH,
MaTeMaTH4eCKOe OKUAAHUE, IHCIEpCUs M CTaHIApTHOE OTKJIOHEHHE
CllyyailHOH  BeNWYMHBI, (QYHKIMHA  paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJILHOTO paclpe/ielieHuil; yMeHune
UCMOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeieieHuid Ui peleHus 3ajad,
3HaKOMCTBO C MOHATHUSAMH. 3aKOH OOJIBIIMX YHCEN, METOJIbI BHIOOPOYHBIX
UCCIIeZIOBAaHUN;, yMEHHE TPUBOJUTH TPHUMEPHl TMPOSIBICHUS 3aKOHA
OONBIIMX 4YHCET B NPUPOAHBIX W OOIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpHPOBATh MOHATHUAMU. COUETaHME, MEPECTAHOBKA, YHCIO COYETaHMIH,
YHCIO  IEpecTaHOBOK, OuHOM  HpblOTOHA;  yMeHHE  NPUMEHSTH
KOMOMHATOpHBIE (DaKThl U pacCYKACHHUS JUIS PElICHUs 3a]ad; OLEHUBATh
BEPOSATHOCTH PEATBbHBIX COOBITUH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MOJTYYEHHBIA Pe3ysIbTaT

YMeHue onepupoBarb IOHATUAMH. TOYKA, I[psMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJja, INIOCKUN YroJl, ABYIrPaHHBIN
yroJj, TpEXIPaHHbIA YIOJl, CKPELIUBAIOIIMECS IIPSMBIC, MapaICIbHOCTh U
NEPIEHIUKYJIIPHOCTD MPSMBIX U IIOCKOCTEH, Yrojl MEXAY NPSIMBIMH,
Yrojl MeXAQy NIpsIMOM U IUIOCKOCTBIO, YrOJd MEXKAY IUIOCKOCTIMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY INPSIMbIMH,
pacCTOsSIHUE MEXAY IIIOCKOCTSAMH; YMEHHME HCIIOJIb30BATh IIPU PELICHUU
3a7a4 U3y4eHHbIE (aKThl U TEOPEMBI IJIAHUMETPUHU, YMEHHE OLICHUBAThH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa, CTPOUTh MaTeMaTHYeCKue
MOJEIIM C IOMOIUBK) T€OMETPUYECKUX IOHATHUA M BEIHWYUH, pEIIaTh

CBA3aHHLIC C HUMU MMPAKTHYCCKUC 3a1a9UUn
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YMeHue omnepupoBaTh MOHATUAMU: IUIOMIAAL (GUIYPBl, 00BEM (UTYpHI,
MHOTOTPAaHHUK, TMPaBUIbHBIH MHOTOTPAHHUK, CEYEHHE MHOIOTPaHHMKA,
KyO, mnapamienenumnen, NnpusMma, OUpamuaa, ¢GuUrypa M TOBEPXHOCTh
BpallleHus, IWIMHAP, KOHYC, Inap, cdepa, IUOmaab cdepsl, MIOLIaIb
MOBEPXHOCTH MUPAMUbI, NPU3MBI, KOHYCa, LWIMHJIpPA, O00BEM KyOa,
NPSIMOYTOJIBHOTO MapajUlefieNueaa, HTUPaMUbl, MPHU3MbI, IMIUHIPA,
KOHYycCa, IIapa, pa3BEépTKa MOBEPXHOCTH, CEUEHHUs] KOHyca M LWIMHIPA,

napaujiCJIbHbIC OCH WJIM OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTD,




Kacatomascss cdepbl, MMIUHAPA, KOHYCa;yMEHHE CTPOUTh CEUYCHHUE
MHOTOIpaHHUKA, HM300pakaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAIllEHHs], UX CEUYEHUs], B TOM YHCJE C MOMOUIbIO 3JIEKTPOHHBIX CPE/ICTB,;
yMEHHUE MPUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSITEIHHO
(bopMynMpOBaTh OIpeNesIeHUs] U3y4aeMbIX (UTYp, BBIABUTATh TMIIOTE3BI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
ONpOBEpPraTh HX; YMEHUE MPOBOJAUTH KJIaccu(UKauioo ¢Uryp 1o
pa3NUYHBIM IpPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOTOJIHUTENIbHBIC

MOCTPOCHUS

11

YMeHue ONCprUpOBaAThH TMOHSATUSIMU . JABUIXXCHUC B MMPOCTPAHCTBC,
HapaHHGHBHBIﬁ NepCeHOC, CUMMCTpUA Ha IJIOCKOCTH W B HPOCTPAHCTBC,
MOBOPOT, TpeoOpa3oBaHUe MOAOOMs, TMOA0OHBIE (QUTYpBI, yMeEHHue
pacrio3HaBaTh paBHbIE U MOAOOHBIE (UTYpPHI, B TOM YHCIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCII0JIb30BaTh T€OMETPHUYECKIE OTHOILICHUS NpU
pEUICHUU 3aJad; HaxXOJWUTh TI'€OMETPUYECKUE BEIMYMHBI (JJIMHA, Yrod,
TUIOIIA/Ib, 00BEM) TP PELICHUH 33Jad U3 IPYrHX YYeOHBIX NMPEIMETOB H
U3 peaTbHOM KHU3HH;YMEHHUE BBIYMCIATH T'€OMETPHUUECKUE BEITUUMHBI
(mHa, yroi, IIomank, O0BEM, IUIOMAIL IMOBEPXHOCTH), HCIOIB3YS
U3yueHHbIe (OPMYIIBI MU METO/bl, B TOM YHCIE. IJIONIAJb MOBEPXHOCTU
MUPAaMUJIBI, TIPU3MBI, KOHYCa, IMJIMHJpA, Iuomans chepsl; 00bEM Kyoa,
IPSAMOYTOJIBHOTO ~ TapajuleNienuIesa, NHpaMuibl, TPHU3MbI, LWIMHDA,

KOHYCa, 11apa, yMCHME HaX0IUTh OTHOILICHHUE 00BEMOB HOII06HBIX (I)I/Il" Yp
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YMeHue onepupoBaTh NOHATUSAMHU: NPSMOYIOJIbHAsA CHCTEMa KOOpIUHAT,
BEKTOP, KOOPIMHATHI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEJICHNE BEKTOpa Ha YHCJIO, pa3joKeHHWe BeKTopa Mo 0asucy,
CKAILIPHOE IMPOU3BEACHUE, BEKTOPHOE IIPOU3BEACHUE, YOI MEXAY
BEKTOPAMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOJ

JUISL PEIIeHUs] TeOMETPUUECKUX 33/1a4 U 33a]a4 APYruX y4eOHBIX MTPEIMETOB
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YMenue BLIGI/IpaTL HOILXOILHH_[I/Iﬁ MCTOA JUIsl pCHICHUS 3aJ1a4i, IIOHKUMAaHHUEC
S3HAYMMOCTU MATCMATUKU B MU3YYCHUU TMPUPOAHBIX U 06].L[€CTBCHHBIX
nponeccoB u HBHQHHf/'I; YMCHHUC PacCllO3HAaBATh IMPOABJICHUC 3daKOHOB
MAaTEMaTUKN B UCKYCCTBC, YMCHUC NPUBOAUTL MPUMCPBI MATECMATUICCKHUX

OTKPBITUM POCCUICKON U MUPOBOM MAaTeMaTHYECKOW HAyKU




HEPEYEHDB 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1 Uucna v BBIYUCICHUS
1.1 Hartypanbnble u nensie yncina. [Ipu3Haku JeTMMOCTH LIEbIX YHCE
12 Panmonanbubie  yuciaa. OOBIKHOBEHHBIE W JIECATHYHBIC JApOOH, MPOLEHTHI,
' 0eCKOHEYHbIE TIEPUOTUUECKUE IPOOH
13 ApudmeTnuecknii KOpeHb HaTypaJbHOW cTerneHu. JleWcTBUs ¢ apupMeTHYeCKUMHU
' KOPHSMHU HATypaJIbHOM CTENeHU
14 Crenens ¢ nensiM nokasareneM. CTeNeHb ¢ pallMOHaIbHBIM NIOKa3aTeseM. CBoHCTBa
' CTETICHU
15 CuHyc, KOCHMHYC M TaHITE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT€HC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm umcna. /lecaTnynble U HaTypaJbHbIE JOTApH(PMbI
JlelicTBUTEeNnbHBIE uHuCia. ApUpMETHYeCKHe OINepalud C JeHCTBUTEIbHBIMU
1.7 yrcaamu. [IpubiakEHHbIe BEIUMCIICHUS, TIPAaBUiIa OKPYTIICHUS, IPUKUIKA U OLICHKA
pe3yibTara BHIYMCICHUN
1.8 ITpeoGpazoBanue BbIpaskeHU I
1.9 KommnekcHele uncna
2 VpaBHEHHS 1 HEPABEHCTBA
2.1 Lesnbie u ApoOHO-paAIIOHANIEHBIE YPABHEHUS
2.2 WppannoHnanbHble ypaBHEHHUS
2.3 Tpuronomerpruueckue ypaBHEHHUsI
2.4 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE YPaBHEHUS
2.5 Lenbie u ApoOHO-paLMOHATbHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBeHCTBA
2.7 [Toxa3zaTenpHble U JOrapuPMHUUECKIE HEPABCHCTBA
2.8 Tpuronomerpruueckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
211 Marpuiia cucTeMbl TMHEHHBIX YpaBHEHHH. OnpeaeanTenb MaTPHLbI
3 OyHKIMH U TpaduKu




Oynkius, cnocoObl 3axanus ¢yHkuuu. ['padux ¢ynkuumu. B3aummuHo oOpartHbIe

3 ¢ynkuuu. YérHele n HeuéTHble QyHKuMU. [lepuoauueckue QyHKIMHA
OObnacte ompesneneHus W MHOXKECTBO 3HaueHWd ¢yHkumu. Hymn ¢yHkimm.
3.9 [IpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymbl U MUHUMYMBI (QyHKUuU. HauOomnbinee M HauMeHblee 3HauCHHUE
(GyHKINN Ha TPOMEXKYTKE
33 CreneHHas ¢yHKOHMS C HaTypaldbHBIM W IENBIM TMOKa3aTteneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpauk KOpHs N-Oi CTENEHH
3.4 Tpuronomerpudeckue GyHKIUHU, UX CBOUCTBA U TpaduKu
3.5 [Toxa3zatenpHas u norapudmuyeckas pyHKIIMH, UX CBOWCTBA U IpaduKu
36 Touku paspeiBa. AcumnToThl rpadukoB QyHknumil. CpoiicTBa  (QyHKIMIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocienoBarenbHOCTH, CIIOCOOBI 3a1aHUS [IOCIEN0BATEILHOCTEN
3.8 Apugmernueckas 1 reomeTpudeckas nmporpeccuu. @opmyina ClI0KHbIX MPOLIEHTOB
4 Hauana MmaTemMaTn4eckoro aHaiamusa
4.1 [IpousBoanas ¢pyHkiuu. [Ipon3BoaHbIe SeMEHTAPHBIX (QYHKIIUN
[IpumeHeHNe NPOU3BOJHONM K HCCIENOBAHUIO (YHKIMA Ha MOHOTOHHOCTb U
4.2 SKCTpeMyMbl. HaxosxaeHne HaubOoJbIIero ¥ HaMMEHBIIETO 3HaueHUs! (QyHKIMU Ha
OTpe3Ke
4.3 IlepBooOpasnas. Murterpan
5 MHosxecTBa U JIOTHKA
5.1 MHox€ecTBO, onepanuy HajJ MHOKecTBaMU. Jluarpammsl Oiiepa — Benna
5.2 Jloruka
6 BepostHOCTB M cTaTUCTHKA
6.1 OrmnucaresnbHas CTATHCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 Ceomerpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 [Ipsimble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEPXHOCTH BpaIllCHUS
7.5 KoopauHaTs! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA



