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HOACHUTEJIBHAS 3AIIMCKA

VYueOHblil Kypc «Anredpa ¥ Hayajla MAaTEMAaTHYECKOTO aHalIn3ay» SBISETCS
OJIHUM U3 HamOoJiee 3HAYUMBIX B IporpaMMe CpeaHero oOuiero oodpa3oBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
M3YUYEHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPyroil CTOPOHbI, GOPMUPYET
JIOTUYECKOE M aOCTPAKTHOE MBINIJIEHUE OOyYaromuXcs Ha ypOBHE, HEOOXOIUMOM
JUIS OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIiuiiH. B paMkax maHHoro ydeOHOro Kypca oOOydaromuecsi OBJaJeBarOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, Kotopas ¢GOpMyJIUpPYET CBOH
JTOCTH)KEHUSI B MAaTEMaTUUYECKOU (popme.

VY4eOHbIll Kypc anreOpsl M Hadajl MAaTeMAaTHYECKOro aHallM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHEIIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMI Pa3BUTUSI YKOHOMUKH W OOIIIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTUPOBATHCSA B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX IS JaJbHEHIIEro oOpa3oBaHUA U B
MOBCETHEBHOM XM3HHU. B TO e Bpems oBiajeHHWe aOCTPAKTHBIMU U JIOTMUECKHU
CTPOTUMH KOHCTPYKIIUAMHM areOpbl MU MaTEMaTHUYECKOTO aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTB, JOKa3bIBaTh
YTBEPKACHUS C MOMOUIBI0O MHAYKIMHU U PAaCCYX IaTh NEAYKTUBHO, HCIIOJIb30BaTh
000011IeHre W KOHKpETH3allhio, a0CTparupoBaHWE M aHAJOTUI0, (HOpPMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xoxe usyuenusi yueOHOro Kypca «Anrebpa M Hayaia MaTeMaTHYECKOTO
aHanM3a» OOy4YarolIMecs IMOJTY4YaloT HOBBIM OMBIT PEIICHHs MPUKIAAHBIX 3a/1ad,
CaMOCTOSITEJIbLHOTO MOCTPOEHUSI MAaTEMAaTUUECKUX MOJIENIEH pEalIbHbIX CUTYalluH,
UHTEpOpETAlMd  MOJYYECHHBIX  PEIICHUH, 3HAKOMATCS €  [pPUMEpaMHu
MaTeMAaTHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE, HAyKE M HCKYCCTBE, C
BBLAAIOIIMMHUCS MaTEMaTUHYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbIii Kypc 00NaaeT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIMAIIOM,
KOTOpBIN peanmu3yeTcss Kak uepe3 y4eOHbIH MaTepual, CHOCOOCTBYIOIIHI
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHs, TaK M dYepe3 crenuduky ydeOHOM
JESTENBbHOCTH, TPEOYyIOMeH MPOMOIKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJY4YEHHBIN
pe3yibTar.

B ocHoBe MmeTtommkm oOydeHwsi anreOpe W HadajgaM MaTeMaTHYeCKOTro
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYEHUS.

B crpykType yuebHOro Kypca «Anrebpa W Hadaga MaTeMaTHYECKOTO
aHaJM3a» BBIICIICHBI CIEIYIOIINE COJIePKATEIbHO-METOIuUeCcKue TuHun: «Yucna
U BbluucieHus», «OyHkuuu u rpadpuxkn», «YpaBHeHUsI U HepaBeHCTBay», «Hauana
MaTeMaTH4ecKoro aHaimza», «MHoxecTBa U JioTHMKa». Bce OCHOBHbIE



COJIEPKATEIbHO-METOAMUECKHAE JIMHUM W3YyYaloTCd Ha NPOTSHDKCHUU JABYX JIET
o0y4yeHHss Ha YpPOBHE CpEIHEro oO0Iiero 0o0pa3oBaHHUs, €CTECTBEHHO JOMOJIHSIS
ApYr Apyra U MOCTENEHHO HACHIAsCh HOBBIMH TEMaMU W paszjaenamu. JaHHBIHA
y4eOHBIH KypC SBISIETCS WMHTETPATUBHBIM, IIOCKOJNBKY OOBEIUHSIET B cebe
COJep)KaHUE HECKOJIBKMX MAaTeMaTHUeCKHX AWCHUIUINH, TaKHMX Kak anredpa,
TPUTOHOMETPHS, MAaTEeMAaTHUYECKUN aHalIM3, TEOpUs MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOywaromuecs OBIAJAEBAalOT BCE Ooiee
IIMPOKUM MATEMaTHYECKHM alllapaTtoM, Y HUX MOCIEeI0BaTeIbHO POopMHUpyeTCs U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJelb peallbHOMN
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbBIE TIPYU W3YYCHUU Y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTHYECKOW 3aaui, a 3aTeM
MHTEPIPETUPOBATH CBOH OTBET.

ConepxxarenbHO-MeTOMYEeCKasT TUHHS «YUuWClia ¥ BBIYUCICHUS» 3aBepIIacT
(GopMupOBaHUE HABBIKOB HCIIONH30BAHMS JICHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOIO 00Iero oopasoBanus. Ha ypoBHe cpemHero ooiero
oOpa3oBanuss 0coboe BHUMaHUE yaeuseTcs  (QOPMHUPOBAHUIO  HABHIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKJIIOYAIOIIUX B CEOSl MCIOJIB30BAHUE PAa3IMYHBIX
dopMm 3ammcu 4YmcnIa, YMEHHUE JeNaTh NPUKUIKY, BBITOIHATH MPHOIMKEHHBIC
BBIYUCIJICHUS, OLIEHWBATh UYHUCIIOBHIC BBIpa)KEHHS, paboTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOXKECTBAa HATypalbHBIX, IICIBIX,
pallMOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJNHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM W3 O3TUX MHOXKECTB PacCMaTpPHBAIOTCS
CBOWCTBEHHBIE €My CIeNU(UISCKUEe 3aJadydl W OIepaliu: JeJeHHe Haleo,
ONEPUpPOBAHUE OCTAaTKAMH Ha MHOMKECTBE IIENBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX W HPPAIMOHATBHBIX YHCEN, apu(PMETHICCKUE OINepaliy, a TaKXKe
M3BJICUCHUE KOPHS HATYpaJbHOW CTEIEHW HA MHOXKECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTenbHOMY pPaCIIUPEHHUIO Kpyra HCHOJIB3YEMBIX YHCEN H
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS IS PEIICHUs Pa3IMYHBIX 3ajad
GopmMupyeTcst nmpeAcTaBieHUEe O €IMHCTBE MAaTeMaTUKU KaK HayKH U €€ poju B
MOCTPOEHUU MOJIENCH peajJbHOro MHpa, UIMPOKO HCIONb3YIOTCS 00oOLIeHue U
KOHKpETH3aLHs.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pEaJU3yeTcs Ha MPOTSHKEHHHM BCETO
oOyueHUs Ha YPOBHE CpeIHero oOmiero o0pa3oBaHHs, MOCKOJBKY B KaXIOM
pasgene Ilporpammbl MpenyCMOTPEHO pELIEHHE COOTBETCTBYIOMIMX 3ajad. B
pe3ynapTaTe OOy4arouluecs OBJAJCBAIOT PAa3IMYHBIMH METOAaMH  pPELICHHS
palMOHANbHBIX, HPPAlMOHANbHBIX, TOKa3aTeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHMI, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmerpsl. llomydeHHbIE yMEHHS HIMPOKO HCHOIB3YIOTCSA TIpHU
UCCIIEeOBaHUM (YHKIUI C TMOMOIIBI0 TMPOU3BOAHOM, MPH PEIICHUH MPHUKIATHBIX



3a/1a4y M 3a7a4 Ha HaXOXKJICHUE HAauOOJbIIMX U HAUMEHbIINX 3HAYEHUN (YHKLIHH.
JlanHas conep:kaTelibHas JMHUS BKIIOYAET B ce0s Takke (OPMUPOBAHUE YMEHUU
BBINIOJHATh  pacy€rel 1o  ¢GopMmynaMm, HOpeoOdpa3oBaHUs  pallMOHAJBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAXKEHUW, a TAKKE BBIPAKECHHUI,
collepKallluX cTerneHu W Jiorapudmsel. briaronaps u3ydeHuio anreOpandyeckoro
Marepuaga MPOUCXOAUT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOI'O MBIIIJIEHUSI O0ydYaromuxcs, (OPMHUPYIOTCS HABBIKU JEAYKTHUBHBIX
paccykaeHuid, paboTbl C  CHMBOJBHBIMM  (opmMaMu,  MpeaCTaBICHUS
3aKOHOMEpPHOCTE W 3aBHUCHUMOCTEH B BHJE PABEHCTB M HEPABEHCTB. Auiredpa
npennaraetr d(QQeKTUBHbIE HHCTPYMEHTHl JUIsl PEIIEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToAndeckass JMHUA «DyHKIUM U TpapuKu» TECHO
NEeperieTaeTcss ¢ JIPYrUMU JIMHUAMH y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YUEHNs MaTtepuana. M3yuenue cTeneHHou,
NOKa3aTeJIbHOM, JIorapu(pMUUecKoil 1 TPUTOHOMETPUUYECKUX (DYHKIIUM, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (DYHKIMI s peuieHus 3a7ad u3 APYTuX yueOHBIX
IPEAMETOB U PEANBHON )KM3HU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHU30M,
TaK U C pEHIeHHeM YpaBHEHUN W HepaBeHCTB. [Ipu 3TOoM Oosbllioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BBIpaKaTh (HOpPMYJaMU 3aBHCHMOCTU MEXKIY
pa3TUYHBIMUA BEWYMHAMH, HCCIIENOBaTh TMOJMyYeHHbIE (YHKIHMH, CTPOUTH HUX
rpaduku. Matepuan 3Toi cofep)KaTebHON JIMHUM HalleJeH Ha pa3BUTHE YMEHUU
U HaBbIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEJIMYMHAMU B
pasnmuuHoi ¢dopme: aHATUTHYECKOU, Tpaduueckod M ciioBecHoU. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUs «Hadanma mMaTreMaTH4eCKOrO aHaiau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYNHBIX OOY4YaIOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTh CTPOMTH
rpaduKky  CIOXHBIX (YHKIMMA, ONPEACNATh WX HAWOONbIINE W HAUMEHBIINE
3HAUEHHUS, BBIYUCIATH IUIOMAAU (PUryp m oOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpeHHus IpoueccoB. JlaHHas coaepkaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKMX MOJEIEN pealbHbIX CHUTYalHH,
MO3BOJISIET HAXOAWTh HAWIydllee pPEUICHWE B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHalm3a CrHocoOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMANbHO-IOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHSI, (DOPMHPOBAHUIO YMEHHU pacCro3HABATH TMPOSBICHUS
3aKOHOB MaT€MAaTHKU B HayKe, TEXHUKE U HUcKyccTBe. OOydaromuecs y3HAIKOT O



BBIJIAIONIUXCA PE3YyJbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMAaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXECTBA U JIOTHKa» BKJIIOYAET B
ce0si SJIEMEHTBhl TEOPUM MHOMXECTB M MaTeMaTH4YeCKOW JIOTHKU. TeopeTHuKo-
MHOYXECTBEHHBIC MIPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKH
U TpeasiaraloT HauboJsiee YHUBEpCAIbHBIM SI3bIK, OOBEIUHSAIOMIMI BCE pa3aeibl
MaTeMaTUKu Hu €€ NPUIOKEHUI, OHHM CBS3BIBAIOT pa3HbIE MaTEMAaTHYECKUE
JUCHUIUIMHBL W WX TPWIOXKEHUs B eauHoe 1enoe. [loaToMy BakHO 1aTh
BO3MOXKHOCTH OOy4YaromeMycss TMOHMMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOW MAaTEMAaTHKHU U HMCIOJIb30BaTh €ro JJIsl BHIPAKCHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHMM M CJIEJIOBAaHHE OIpeaeIEHHBIM
OpaBWJIaM  TMOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTHYEeCKON JIOTMKA CHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY)KJICHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajlla MaTeMaTUYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOI'O0 MOJCIHPOBAHMS, KOTOPHIC MPU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENENH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS D3THUX MOJIeNIed C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO AaHAJIN3a, HHTEPIPETAlNHU IOJYYEHHBIX pE3yibTaToB. Takue
3a/1aHUs BIUIETEHBI B KaXK/IbIM U3 pa3[eio0B MIPOrPaMMBbl, IOCKOJIBKY BECh MaTEpHal
y4eOHOro Kypca IIMPOKO HCIOJIb3YeTCs IJIA peuleHusl MpUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEabHbIX  MPAKTUYECKUX  3ajJad  OOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  aHAJIOTHIO, 0000IaTh W KOHKPETHU3MPOBATH  IMPOOJIEMY.
HesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHHUS TMPUKIATHBIX 3a7a4
OpraHu3yeTcs B MPoliecce U3yUeHUs BCceX TeM y4eOHOTo Kypca «Anrebpa v Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yuebHOrO Kypca «AnreOpa W Hadalia MaTEMaTHYECKOTO
aHaiau3a» oTBoamMTcs 272 vaca: B 10 ximacce — 136 wacoB (4 gaca B Heneno), B 11
kiacce — 136 yacoB (4 4yaca B HEJENIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yuciia v BbIYMCICHUA
Panmonanbabie yncia. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOHU, MPOLIECHTHI,
OeckoHeuHble nepuoanydeckue apodu. Ilpumenenune apoOGelt U MPOUEHTOB IS
peLIeHUs NMPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenpHble  4yucia. PalnuoHanbHblE W UPPALMOHAIBHBIC  YHCIIA.
ApudmeTndyeckue  omnepanuu ¢ JEUCTBUTEIBHBIMH  4YHCiIamMu.  Moaynb
JEUCTBUTEIILHOTO YHUCJa U €ro cBocTBa. [IpuOnmkEHHBIC BHIYUCIICHUS, MTPaBUIIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUI.

Crenenb ¢ uenbiM TnokazarenemM. bunom Hbrotona. Hcenonb3oBanue
noaxoAsed GopMbl 3aMUCH AECHCTBUTEIBHBIX YHUCEIT I PEIICHUS MPAKTHUYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaATYpaIbHON CTEIICHU U €r0 CBOMCTRA.

Crenenb C palMOHAJBHBIM IIOKa3aTeieM M €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaTuyHsie M HaTypaibHbIC
JorapuMebl.

CuHyc, KOCHHYC, TAaHT'€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YMCIIOBOI'0 apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TpPeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHsI W YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEIICHUS LENbIX U IPOOHO-PAIMOHAIBHBIX YPaBHEHUN U
HEPABECHCTB. MHOroO4WwIEHbl OT OJHOW MEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiessl ¢  LEIBIMHU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BRIPAKECHHM, CONEPKAIINX CTETICHH U KOPHH.

HppaunonanbHbie YpPaBHEHUS. OcHoOBHbIE METO/IbI peleHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PEILICHHS] TMOKAa3aTeIbHBIX

YPaBHEHUN.

[IpeoGpazoBanre BeIpaKEHUH, COAEPIKAMUX JTOTAPUPMBL

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI peuieHus
norapuMUYECKUX YPABHCHHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM JIMHEWHBIX YpaBHEHHMW. Marpuia CUCTEMBbI JMHEUHBIX
ypaBHeHuW. Omnpenenurenp MaTpuibl 2X2, €ro TIeOMETPUYECKH CMBICH H
CBOMCTBA, BBIYMCJICHUE €r0 3HAYEHUS, TPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CHCTEMBl JIMHEHMHBIX ypaBHEHUH. PelleHne NpUKIagHBIX 3a4ad C IOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lcciienoBaHue IIOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIIEH pPEaJbHOM CUTyallMd C MOMOUIBIO
YPAaBHEHUN U HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJlad M3 pa3IMYHbIX O0JacTell HAyKH W peajbHOU
AKU3HU.

DYyHKIUH U IPAPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKIUU. B3aumHO oOpaTHBIE (QYHKIUU.
Komnosunust ¢ysukuuit. I'paduk  QyHKIuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHud ¢ynkuuu. Hymu ynkimm.
[IpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 HeuéTHbIle GyHKUMU. [lepuoanueckue
¢ynakiuu. TIpoMeXyTKM MOHOTOHHOCTH (YHKIUMU. MaKCUMyMbl U MUHHUMYMBbI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI (PYHKIIUU HA TIPOMEKYTKE.

JluneitHasi, KBaJpaTU4Has U JPOOHO-NMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U 1EIbIM MoKazaTeneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTENEeHW Kak (GYHKIMH OOpaTHOM
CTEIEHU C HaTYpaJIbHbBIM MTOKA3aTEJIEM.

ITokazarenbHast u jorapudmudeckas (yHKIIMH, WX CBOWCTBA W TpaduKH.
Hcnons3oBanue rpa@ukoB GyHKIMHA 715 PEIICHUS YPaBHCHH.

TpuroHomerpuyeckasi OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B PEAIbHBIX MPOIECCAX U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana maTemaTu4ecKkoro aHajamnsa

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus MOCJEAOBaTEIbHOCTEH. MeTon
MaTeMaTU4YECKOM VUHAYKIUY. MoHOTOHHBIE " OrpaHUYECHHBIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MATHMYECKOTO aHAJIN3a KaK
aHaiau3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass u reoMmeTpuyeckas nmporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUECKON
porpeccuu. JINHENHBIA U YKCIOHEHIIUAIBHBIA pocT. Hucio e. DopMyna CII0XKHBIX
IpoueHTOB. lMcnonb30BaHWE TPOTPECCHMH  JUISL  PELIEHUS PEANbHBIX —3a1ad
MPUKJIAJHOIO XapaKTepa.



HenpepoiBubie ¢yHkimu u ux cBoictBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHknui. CBoHCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUs HeEpaBeHCTB. lIpuMeHeHHE CBONCTB HENPEpPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u Bropast npon3BoHble PyHKIMU. OnpeneneHue, reOMeTpUIecKui u
(du3nUecKuil cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

IIpousBoansbie 2JIEMEHTApPHBIX byHKIUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMK (DYHKILIUHA.

MHoxecTBa U JIOTHKA

MHoOXeCcTBO, OIllepanuy HaJ MHOXECTBAMM M HMX CBOWCTBA. JlMarpammsl
Oiinepa—Benna. IlpuMmeHeHne TEOPETHKO-MHOXKECTBEHHOIO —amnmapara s
ONMCAaHUA pPEaJbHBIX IIPOLECCOB W SBIECHUW, NPU PELICHUM 3a4ad4 U3 APYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yuciia v BbIYUCJICHUA

Harypanbubie u nensie yucna. [IpumMeHeHne NpU3HAKOB JEIUMOCTH LIEJIBIX
gyuces, HauOoypmui obumi nenurens (manee — HOJl) u Hammenbiiee oOriee
kpatHoe (nanee — HOK), ocratkoB 1o moay:mto, anropurMma EBkiuaa st pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie uucna. Anrebpanueckass U TpUTOHOMETpHYecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHcla. ApUPMETHYECKHE ONEPaAU C KOMIUIEKCHBIMU
yuciamMu. M300pa’keHrne KOMIUIEKCHBIX YHCEI Ha KOOPIMHATHOM TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cteneHn u3 KOMILUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEIN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs] M1 HEPABEHCTBA

CuctemMa U COBOKYIIHOCTh YpPaBHEHUH M HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHMX  ypPaBHEHHW C  TTOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHbIE METObl PEIICHUA TOKA3aTeNbHBIX U  JOrapupMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/bI PEIICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHUS] CUCTEM U COBOKYIHOCTEW pallMOHAIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTENbHbBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUS], HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU.



IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajady W3 pa3judHbIX 00JlacTeld HayKHM U peajbHOUN
KU3HU, THTEPIPETALUSA [TOJTYUYECHHBIX PE3YIbTATOB.

DyHKUNM U TPAPUKHU

I'paduk kommoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl YpaBHCHHHN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U TpapUKH.

I'paduueckne meTonbl pelieHHs yYpaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEHICHUM 3a7ad U3 JPYrux y4eOHbBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana maTemaTH4ecKoro aHajamsa

[IpumeHeHne nMpou3BOAHON K MCCIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero M HAMMEHBIIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKJACHUS HAWIY4dllero peuieHus B
OPUKIAOHBIX 3ajadax, s OMNpPENENICHHs] CKOPOCTM U YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckuit CMBICJI VMHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hototona-JlelOnuia.

[Ipumenenue wHTETrpana A HAXOXKIACHUS IUIOMIAACH IUIOCKUX QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit audQepeHmanbHbIX ypaBHEHUNA. MaTeMaTudeckoe
MOJIETUPOBAHME PEATBHBIX TPOIECCOB C TOMONIBI0  auddepeHInaIbHbIX
YpaBHEHHUI.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpazkIaHCKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTbH TPAKIAHCKON MO3ZUIIMU 00YUaIOIIETroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MAaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHHH,
npoleayp TpaxkKJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUNCKON TPAXKIAHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHKU, IIECHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUUCKON MaTeMaTUYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIDKEHUH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
HKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUUCKOro Hapoaa, CPOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEJCHHS, CBA3aHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JIOCTI)KCHH HayKu U JCSTENbHOCTHIO YYEHOrO, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsh 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajiay, PEIICHUH, pacCyXJIeHUH, BOCIPUUMYHNBOCTD
K MaTeMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pu3uveckoro BOCIUTAHUS:

chOpPMHPOBAHHOCTh yYMEHHS TMPHUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
WHTEpEcax 370pOBOro M 6e30macHOro o0pa3a >KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pOBbIO (3I0pOBOC IHMTaHHE, COAJTAaHCHPOBAHHBIM PEXUM 3aHATHH U
OTIbIXa, peryisipHas (Gu3ndecKasi akTHBHOCTH), (U3NUYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOT0 BOCTIMTAHUS

FOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTH TPYHOJIOOUs, HHTEpEC K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIlaThb OCO3HAHHBIA BHIOOP
Oynymeil mpodeccu W pealn30BbIBATH COOCTBEHHBIE JKWU3HEHHBIE IJIAHBI,



TOTOBHOCTH W CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHMIO |
caMo00pa30BaHUIO Ha MPOTSKEHWH BCEH JKU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3224 MaTEMATHIECKON HAITPABICHHOCTH,

7) IKOJIOrH4€CKOr0 BOCIIMTAHMS

Cc(OPMHPOBAHHOCTh  DKOJIOTHYECKON KyIbTYpHl, ITOHUMAHHE BIUSHUSI
COITHATEHO-D)KOHOMHUYECKUX TPOLECCOB HAa COCTOSHUE IMPUPOJHOM M COIHATBLHOM
Cpeibl, OCO3HAHKE TII00ATBHOTO XapaKTepa SKOJOTHUCCKUX MPOOIIEM, OPHEHTAIHS
Ha MPUMEHCHHME MAaTeMaTHYeCKMX 3HAHWU JUIS pEHICHHs 3amad B 00JacTH
OKpYJKaloIlel Cpeapl, IUIAHUPOBAHHME ITOCTYIIKOB W OIEHKH HX BO3MOKHBIX
HOCJIEICTBHI TSI OKPYIKAIOIIEH CPEIBI;

8) HeHHOCTH HAYYHOI'0 MO3HAHNS

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOW  NPAKTUKH, IOHHMaHHE
MaTeMaTHYECKOW HAyKM Kak cQepbl YeTOBEUCCKOW IEATEIBHOCTH, DJTaloB €&
pasBUTHS W 3HAYAMOCTH IS PA3BHUTUS I[MBHJIM3AIMH, OBJIAJEHHE S3BIKOM
MaTeMaTHKH M MATEMaTHYeCKOH KyJIbTYpOH Kak CpPEICTBOM IIO3HAHHUS MHpa,
TOTOBHOCTH OCYIIECTBJISATh INPOEKTHYI0 W HCCIEHOBATEIbCKYIO JIEATEILHOCTD
HHIABUIYaIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYUIECTBEHHBIE IMPU3HAKH MAaTeMaTUYECKHX
OOBEKTOB, TIOHATHUM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIIHH,
OCHOBaHUS JIJIsi 0000IICHHS U CPAaBHEHMSI, KPUTEPUH TIPOBOAMMOTO aHAIIN3A;

BOCIIpUHMMATh,  (OPMYIUPOBaTH W  NPeoOpa3oBBIBATH  CYXKJICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATHUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKICHUSAX, MpEIaratb KpUTCPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENIBHO JI0Ka3aTelIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMoco0 penieHus ydeOHOM 3amauu  (CpaBHMBATh HECKOJIBKO
BAPUAHTOB  PEILCHUS, BbIOMpaTh Haubojee MOAXOASIMI ¢  y4€TOM
CaMOCTOSITEJIbHO BBIJCIICHHBIX KPUTEPUEB).



Bba3oBrble ucciienoBarebCKue 1eHCTBUA:

MCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BAaTEIbCKANA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,  (QUKCHUPYIOIIME  MPOTHUBOpPEUYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN AIKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTE MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, MIPOLIECCAMH;

CaMOCTOSATEIBHO (OPMYIHPOBATH OOOOIIEHHS M BBIBOJbBI MO PE3yJbTaTaMm
OpOBENEHHOTO  HAOMIOJIEHUS,  MCCIENOBaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKKe BbBIABUTAThH
IPENONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IMYHBIX BHUAOB M
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, TPEJCTABIATh €€ B Pa3IMYHbIX (PopMmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCaJIbHbIE YUeOHbIe J1eiicTBUSA

OO01menue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMU H
HEIIMHA OOIIEHUS, SCHO, TOYHO, I'PAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy pEIICHUs 3a7adyH,
KOMMEHTHPOBAThH MOJIYUYCHHBIN pe3yibTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKITaeMOM TEMBI,
npoOJieMBl, pelracMoil 3ajayd, BBICKA3bIBaTh HJEH, HAIlCJICHHBIE Ha ITOMCK
pEIIeHUs, COTMOCTABISATh CBOU CYXJACHUA C CYXICHUSMH APYTMX YYaCTHUKOB
ayajaora, OOHApY)KMBATh Pa3IMYHE W CXOJCTBO MO3UIINHA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJa4d, SKCIIEPUMEHTA, MCCIIeI0BaHus,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHUS 3aJa4H, BEIOUPATh CIIOCOO PEIIeHUs C
yu€TOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, YMOLUMOHAIBHbII HHTE/JIEKT:

BIaJIeTh HABBIKAMH  TO3HABATENbHOM  pediiekcud Kak  OCO3HaHUSA
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca M pe3ysibTara pelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TP PEIICHUH 3aJ1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITETLCTB, TaHHBIX,
HaWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBSICHATH IPUIMHBI
JTOCTY)KCHUS WM HEJAOCTH)KCHHUS PE3yNIbTATOB JESITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHJAHONW M WHIUBUIYATHHON
paboThl TpHM pemIeHWH YYeOHBIX 3a7ad, NPUHAMATh IEeh COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHOW paboThl, pacmlpenersiTh
BUIBl pPabOT, JOroBapuBaThCs, OOCYXXIAaTh TMpollecC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (0OCYXIeHUs, OOMEH MHECHH,
«MO3TOBbI€ IITYPMbI» W HWHBIE), BBINOJHATH CBOK YacTb pabOThl U
KOOPJIUHUPOBATh CBOU JACHCTBUS C JPYTUMH UWIEHAMHU KOMAaH[bI, OIICHUBATh
KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kjacce oOydaromuics TOIYYHUT CIEAYIONINE
MPEeIMETHBIE PE3yJIbTAaThl IO OTACIBHBIM TeMaM pabouyell MporpaMmbl Y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYE€CKOTO aHAIIN3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, TMPOLEHTHI, HMPPALMOHAIBHOE YHUCIO0, MHOXECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOTO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl MJiA PEUICHUS NPUKIAJHBIX 3aJad M3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEANIbHOM KU3HU,

MIPUMEHSITh MPUOTUAKEHHBIE BBIUUCICHHUS, IPABUIIA OKPYTJICHUSI, IPUKUAKY U
OILICHKY pPe3yJbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIb30BaTh MOAXOAAIIYI0 (POPMY 3alKCU AEHUCTBUTEIBbHBIX YHCEI AJI PELIECHUs
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHUEM: APU(DMETHUECKUI KOPEHb HATypalbHOU
CTEIIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHb C PAllMOHAJIBHBIM MMOKa3aTelleM;

CBOOOJHO OMNEpUpPOBATH MOHATHAMU: Jorapudm uucna, IECATUUYHBIE U
HaTypajbHbIE JOrapu(pMmbL;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMU: apKCUHYC, aPKKOCUHYC M APKTaHI'€HC YHMCJIOBOIO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OTEpPUPOBATH MOHSTHSAMU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUA-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh Pa3JIMYHbIE METOJbl PEIICHUS palUOHAIBHBIX M JAPOOHO-
palMOHANBHBIX YPaBHEHWI, IPUMEHATh METOJ HHTEPBAIOB [JISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH TMOHSATUSMHU: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C UeNbIMA KO3(hUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JI€JICHHE MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLIeHUs 3a/a4;

CBOOOJHO OMNEpUpPOBATH TOHATHSAMHU: CHUCTEMa JIMHEWHBIX YypaBHEHUH,
MaTpula, ONpPENeNUTeNb MaTpulbl 2 X 2 WU €ro TreOMETPUYECKUH CMBICH,
UCIIOJI30BAaTh CBOMCTBA OMNpenenuTens 2 X 2 g BBIYKCICHUS €ro 3HA4YCHUS,
IPUMEHATh ONPEACHUTENN JUIsI PEUICHUST CHUCTEMBl JIMHEMHBIX YpaBHEHUU,
MOJEIIMPOBATh PEAJIbHBIC CUTYAallMH C MOMOIIBIO CUCTEMbI JIMHEMHBIX YPaBHEHUN,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C IOMOIIBK MATpPULl U ONpPENECIUTEIIEH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUH C KOPHAMH JUIsi TMPeoOpa3oBaHUS
BBIPAYKECHHUI;

BBITIOJIHATH IPEOOPA30BAHMSI UUCIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa JorapupMoB TUTSt npeoOpa3zoBaHuUs
aorapu()MUUYECKUX BBHIPAKEHUM;

CBOOOIHO ONEpUpOBaTh MOHATUSAMU: HpPAIMOHAIbHBIC, MOKA3aTENbHbIE U
JorapuMUUYECKUEe ypaBHEHUS, HAXOAUTh UX PELICHHS C TIOMOILbIO PABHOCHIIbHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBHIPAKECHUH;

CBOOOJHO ONEpPUPOBATHh IMOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATH HEoOXoAaumble (GOpMyNIbl ISl  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEaJbHbIE CUTyallMM Ha f3bIKE anreOpbl, COCTABISTH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/ayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUHN U TPaPUKH:

CBOOO/IHO OTEPUPOBATH MOHATUAMHU: (QPYHKIIHS, CTIOCOOBI 3aaHus (PYHKIIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMS (QYyHKUUH, Trpaduk QyHKIMUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEpPUPOBATH MOHATUAMH: OOJACTh OMPENETECHUS U MHOMXKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OTEpUPOBATH TMOHITHSAMH: YETHBIE W HEYETHBIC (DYHKIIHH,
nepruoandeckue QyHKIMH, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoiblllee M HaWMEHbIIee 3HaueHHEe (YHKIUU Ha
IPOMEKYTKE;

CcBOOOJIHO ONEPUPOBATh MOHATUSAMU: CTENEHHast (GYHKLIMS C HATYpaJbHBIM U
LeJIbIM TIOoKa3aTeslieM, IpauK CTENeHHOM (QYHKLIHMU C HATypaJbHBIM M II€JIBIM
nokaszaTeneM, rpauk KOpHS n-oll CTENEHUM KaK (PYHKUUU OOpaTHOW CTENEHU C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONepUpOBaTh NOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has M JPOOHO-THHEIHAs
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOCHUE UX IPAPUKOB,;

cBOOO/IHO ONEpUpOBaTh MOHATHSMH: IOKa3aTelbHas M Jjorapudmuueckas
GbyHKIIMM, WX CBOWCTBA W TpaduKH, HWCIOJB30BaTh MX Tpaduku I peHIcHUs
YPaBHEHH;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku GYHKOUM )1 HCCIEAOBaHUS IPOLECCOB U
3aBHCHMOCTEH MpU pEUIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOU
’KU3HU, BBIpAKaTh (OpPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIHMUUHAMU;

Hayana MaTeMaTH4eCKOI0 aHAIU3Aa:

CBOOO/IHO OMNEepUpOBaTh MOHATUSAMU: apudmMeTndeckass U TeoMeTpuuecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIasi FTeOMETpUIECKasl MPOrpeccusi, TMHEHHBIA U
HKCMOHEHLIUANBHBIA POCT, POpMyJIa CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABICHHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MPOTPECCHU JIsi PEIIECHUs pealbHBIX 3aJad TMPHUKIATHOTO
XapakTepa;



CBOOOJIHO OMEpPUPOBATH MOHATHUAMU: MOCIEA0BATENBHOCTD, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCIEIOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKACHHsS MAaTeMaTHYECKOrO aHajM3a Kak aHajau3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OINEpPUPOBAaTh MOHATUAMM: HENPEPhIBHbIE (QPYHKIUH, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKINU;

CBOOOJTHO OINEpUPOBATH MOHATHEM: (YHKLHS, HENpepbiBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJIA pelieHus 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO U KOMIIO3ULIUU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIOJIb30BaTh I€OMETPUYECKUM M (U3MYECKUN CMBICT MPOU3BOIHOM IS
peuieHus 3aaad.

MHoxecTBa M JIOTUKA:

CBOOOJHO  ONEpUPOBATH  TOHATUSAMH:  MHOXECTBO, OIEpaluud  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisl ONMCAHUS PEATbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX yUeOHBIX MTPEIMETOB;

CBOOOJTHO OINEPUPOBATH TOHATUAMH: OIpEICICHHE, TeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, T0KA3ATEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOydenuss B 11 kiacce oO0ydaromuics TOJYYHUT CIEIYIOLIUE
NpEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM paboyell mporpaMmbl yueOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucaa v BBIYMCICHUSA:

CBOOOJHO OMEpUpPOBATh TMOHATUSAMH: HATypalbHOE H I1EJ0€ YHCIIO,
MHOECTBAa HATYpPaJIbHBIX M LEJbIX YHCEN, UCIOIb30BATh MPU3HAKUA AECITUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKinna;

CBOOO/IHO ONEpUpPOBaTh IMOHATHEM OCTaTKa [0 MOJIYJI0, 3alUChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOOHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHCIa B aireOpanveckod u
TPUTOHOMETPUYECKOW (opMe, BHIOIHATH apUPMETHUECKHE ONEpalui C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHITUSMU: HUPpaALMOHATBHBIE, MOKA3aTelIbHbIE U
norapu@mMuyYecKre HEpPaBEHCTBA, HAXOJAUTb UX PEHICHUS ¢  [OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEHICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0OXOauMble  (QOpMYJIbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMAa U COBOKYITHOCTh YPaBHCHUH U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CHUCTEMBI-CIEJACTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIHOCTEW pallMOHAIIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

peliath palMOHANIBHBIE, MppalOHaJIbHbIE, MoKa3aTeNbHBIC,
norapumMuyeckue W  TPUTOHOMETPUUYECKHWE YpaBHEHHMS W  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpaMu;

MOJCIMPOBATh peallbHbIe CUTyalldd Ha SI3bIKE alureOphl, COCTaBJISAThH
BBIPAXKCHMS, YpPAaBHEHHUsI, HEPABEHCTBA M MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJCIHM C KCIOJIb30BAHUEM armapara ajareophl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUWKH KOMIO3UIIMKM (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMIIO3UIIUH JIBYX (DYHKITH;

CTPOUTH T'e€OMETpUUYecKHMe 00pa3bl ypaBHCHHMH MW  HEPAaBEHCTB  Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUPOBATh IMOHATHUAMH: TpadUKd  TPUTOHOMETPUUECKHUX
ynKumi;

NPUMEHATh (QYHKIUH I MOJACIUPOBAHUS W HCCIICIOBAaHHUS PEATbHBIX
MPOILIECCOB.

Hauaja maTeMaTH4ecKOro aHaJmu3a:

UCITOJIH30BaTh MPOU3BOIHYIO JIJI UCCIEA0BAaHUS (DYHKIIMH HA MOHOTOHHOCTD
U KCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE M HAMMEHBIIICEe 3HAYCHUS ()YHKIIMU HEIIPEPHIBHOW Ha
OTpPE3KE;

VCMOJIb30BaTh IPOM3BOJHYIO IS HAXOXKJICHUS HAWIYYIIErO pPEIICHUS B
NPUKJIAJIHBIX, B TOM YHCJIE€ COLHAJIbHO-DKOHOMHUYECKUX, 3ajadax, A
OmpeAeIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTO (OPMYJION WU
rpagukoM;



CBOOOJHO ONEpUpPOBaTH MOHATHSAMHU: MEpBOOOpa3Has, ONpPENEIEHHBIMI
UHTErpaj, HaXOJWTh IEpPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIHMI U BBIUUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOWAAN IUIOCKUX (PUTyp U OOBEMBI TENl ¢ MOMOILBIO MHTErpaa;

UMETh IMPEJCTABICHHE O MaTEMAaTHYECKOM MOJEIUMPOBAHUU HA IPUMEPE
cocTaBiieHUs AU depeHInanbHbIX YpaBHEHUH;

pemaTe NPUKIAAHBIE 3aJa4d, B TOM YHUCJE COLMAIbHO-3KOHOMHUYECKOIO MU
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NPorpaMmbI Bcero Konrpobibre | Ipaxtiieckue o0pa3oBaTe/IbHbIE
padoThI padoTbl pecypens
MHOK€ECTBO IEMCTBUTEIIBHBIX YUCEN.
1 MHorounensl. PaninoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHHI
9 Oynkuuu u rpaduxu. CrenenHas QyHKIuUs C 12 1
LETIBIM MOKa3aTeaeM
3 ApubdmMeTnueckuii KOpeHb N-0¥ CTENEHHN. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarenwsHas ¢pynkmnus. [lokazaTenpHbIe 10 1
YpaBHEHHUS
5 Jlorapudmudeckas GyHKITHSA. 18 1
Jlorapudmuueckue ypaBHEeHUs
5 TpuronomeTpuuecKkre BEIpaXXEHUS U 99 1
YpaBHEHHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepsiBubie pynkumu. [TponsBoanas 20
9 [ToBTOpEHnue, 0600IIeHNEe, CHCTEMATH3AIHS 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [ITIPOI'PAMME 136 10 0




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Konrpombnbie | Ipakmirieckie o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypest
1 UccnenoBanue QyHKIHI ¢ TOMOIIBIO 99 1
TIPOM3BOTHOM
2 [TepBooOpa3Hasi ¥ MHTETpaT 12 1
3 I'paduiku TpuroHOoMeTpUYECKUX PYHKIIUH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmonansHbie, OKa3aTeIbHbBIE H 24 1
Jorapu(pmMuUecKre HepaBeHCTBA
KommnekcHsie uncna 10 1
HarypanbsHble u 1ienpie uncia 10
CucTteMbl pallMOHATIBHBIX, UPPAIIUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUM
8 3amauu ¢ mapaMeTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIHS 16 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/m Tema ypoxa Bcero Komrpoabubie | Hpaktiecke u3ydyeHusi = odpa3oBarTesbHbIE
padoThI padoTbl pecypens
1 MHO0xecTBO, oTiepaluy HaJl MHOKECTBaMHU 1
M UX CBOMCTBA
2 Juarpammer Ditniepa-Benna 1
3 [IpuMeHenne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a71a49
Panmonaneubie unciia. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC TIEPHOINIECKUE APOOH
PanmonansHeie ynciia. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC TTEPHOINIECKUE APOOH
5 [IpuMenenue qpoOeit 1 TPOLICHTOB ISt 1
penieHus MPUKIAAHBIX 33724
7 [IpuMeHnenue qpoOeit 1 TPOLICHTOB JIJIst 1
penieHus MPUKIAIHBIX 3a7a4
8 JlericTBUTENbHBIC YKCa. PallioHaIbHEIE U 1
HppalMOHAJIbHBIE YHCIIa
9 Apudmernueckue onepainu ¢ 1
JIENCTBUTEIILHBIMU YHCIIAMU
10 Mopynb 1eiCTBUTEIBHOTO YUCIIA U €TO 1

CBOMCTBA




11

[TpubnnxEHHbBIC BBIYUCICHUS, IPABUIIA
OKpPYIVICHMS, IIPUKUJIKA U OLICHKA
pe3yJibTaTa BEIYMCIICHUI

12

OCHOBHBIE MCTOABI PCIICHUA LCIIBIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI pCHICHUSA LEJIbIX U
JTPOOHO-palIMOHATFHBIX YPAaBHEHUHN U
HEPaABEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUA LNCIIBbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl 0T OJHON NEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOWICH C
octatkoM. Teopema bezy

16

MHoTrOo4JIEHBI C TIETBIMHA KO3 UITMEHTAMH.
Teopema Buera

17

Pemenue cucrem JTMHEHHBIX YpaBHEHUI

18

Pemenue cucrem JTMHEHHBIX YpaBHEHUI

19

Marpuiia CHCTEMbI JTMHEHHBIX YPaBHECHHI.
Onpenenurenab MaTPUIIBI 2X2, ero
FCOMETPHYECKHI CMBICI ¥ CBOMCTBA;
BBIYHCIIEHHE €r0 3HAYEHHUS

20

Omnpenenurens MaTPUIBl 2X2, €T0
T€OMETPUYECKUI CMBICI M CBOMCTBA;
BBIUHCIIEHUE €70 3HAUEHUS

21

IIpuMeHeHue onpenenuTents A peneHus
CUCTEMBI JIMHEWHBIX YPABHEHUN




22

Pemrenne npukiaaHbIX 3a1a4 € IOMOIIBIO
CUCTEMBI JINHEUHBIX YPABHEHUN

23

Pemrenne npukiaaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtponsHas paboTa: "PanmonansHbie
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6partubie pynkunn. Kommnosunus

byHKIH]

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusi rpapuKoB QyHKIUI

27

OO6nacTh ornpenesieHus] © MHO)KECTBO
3HaueHni GpyHkimu. Hymm Gysakmmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEU€THBIC (PYHKIIHH.
[Tepunoanueckue Gynkuun. [TpomMmexyTkn
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl 1 MUHUMYMBI () YHKITHH.
Haubonb1iee u HaMeHbl1Iee 3HAYCHHE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KkBajpaTU4IHas U IPOOHO-
nuHetHas GyHKIUU

31

DeMeHTapHOe HccieI0OBaHuE U
MOCTpOEHHE IPapUKOB ITUX PYHKIUH

32

DeMeHTapHOe HccieI0OBaHue U
MOCTpPOEHHE TPapUKOB ITUX PYHKIUH

33

Crermnens ¢ LIEIBIM IOKa3aTeneM. buaomM




Hrrorona

Crerens ¢ IICIBIM IOKa3aTelieM. buHom

34
HerotoHa
Crenennast QyHKIHSI C HATYPAIbHBIM U

35 1eNbIM rokaszareneM. E€ cBoiicTBa u
rpaduk

36 Kountponbnas padora: "Crenennas
¢ynkuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuii KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHust YUCTOBBIX BEIPAKCHHM,
COJZIEpKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YUCITOBBIX BEIPAKCHHM,
COJZIepKalIuX CTEIICHU U KOPHU

41 [IpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU
Hppannonansselie ypaBHeHUs. OCHOBHBIE

42 METO/bI PELICHHS] UPPALIUOHAIBHBIX
YpaBHEHHI
Wppannonansselie ypaBHeHUs. OCHOBHBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUMU
WppannonansHelie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE IEPEXO/BI B PEILIEHUT




HMPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCWIBHBIE IEPEXO0/IbI B PELLICHUN

46 HppalMOHAIIbHBIX YPAaBHEHUM

47 PaBHOCHIIBHBIE [TEPEXO/IBI B PELICHUN
HppalMOHAIIbHBIX YPAaBHEHUM

48 PaBHOCHIIBHBIE ITEPEXO0/IBI B PEIICHUN
MppalMOHAJIbHBIX YPaBHEHUM
CpoiicTBa U rpaguK KOpHsI N-0i cTEeNeHH

49 Kak (yHKITUH OOpaTHOM CTETICHU C
HaTypaJIbHbIM TIOKa3aTesieM
CgoiicTBa 1 rpaduk KOpHs N-0H cTereHn

50 KaK (yHKIIMH 0OpaTHOW CTENEHH ¢
HaTypaJIbHBIM IIOKa3aTelIeM
KonTtponbHas padota: "CBoiicTBa u rpaduk

51 KOpHs N-0# ctenenu. MppanmoHaibHbIe
ypaBHEHHUS"

59 CreneHnsp ¢ pallMOHAIBHBIM IIOKA3aTEIIEM U
e€ CBOICTBA

53 CreneHnsp ¢ pallMOHAIBHBIM IIOKA3aTEIIEM U
e€ CBOICTBa

54 CreneHsp ¢ pallMOHAIBHBIM IIOKA3aTENIEM U
e€ CBOICTBa

55 IToxa3zaTtenpHas ¢pyHKLUS, €€ CBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKINN U1
pelIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKINN 15

pelLIeHNs] ypaBHEHUI




[TokazarenbHblie ypaBHeHUsI. OCHOBHbBIE

58 METO/1bl PELLIEHUS TOKA3aTENbHbIX 1
YpaBHEHHUU
OKazareibHble ypaBHEHUS. OCHOBHbIE
I1 O
59 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHHI
OKazarelbHble ypaBHEHUs. OCHOBHBIE
I1 O
60 METO/IbI PEIICHHS TTOKa3aTETbHBIX 1
YpaBHEHHI
61 KonTponbnas pabora: "Iloka3zaTenbHas 1
¢byukuus. [TokasarensHble ypaBHeHUs"
62 Jlorapudm uncna. CoiicTBa jorapupma 1
63 Jlorapudm yucna. CroiicTa jorapupma 1
64 Jlorapudwm yucna. CroiicTa jorapupma 1
65 JlecsTHYHBIC U HATYpaAIbHBIC JIOTAPU(PMBI 1
66 JlecsaTHYHBIC U HATypaIbHBIC JIOTAPU(PMBI 1
67 [IpeoGpa3oBanHue BhIpaKEHUH, COIEPIKALTUX 1
JorapumbI
68 [IpeoOpa3oBaHue BhIpaKEHUH, COIEPIKALTUX 1
JorapuMbI
69 [IpeoOpa3oBanue BbIpAKEHUMN, COIEPIKALITUX 1
JorapuMbI
70 Jlorapudmuueckas GyHKINA, €€ CBOUCTBA U 1
rpaduk
71 Jlorapudmuueckas GyHKINA, €€ CBOUCTBA U 1
rpaduk
79 Hcnonb3oBanue rpaduka GyHKINN 15 1

pELIeHNs ypaBHEHUI




Ncnonb3oBanue rpaduka GyHKIUH 15

73
peuieHus ypaBHEHUN
Jlorapudmruueckue ypaBHeHUss. OCHOBHBIC

74 METO/1bl pEIIeHUS JJorapu(PMUUECKUX
YpaBHEHHUU
Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE

75 METO/1bl peIIeHUs] Jorapu(PMUUECKUX
YpaBHEHHI
Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE

76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHHI

77 PaBHOCHIIBHBIE ITEPEXO0/IbI B PEIICHUN
Jorapu(pMUUECKUX ypaBHEHHIM

78 PaBHOCHIIbHBIE TTEPEXO0/IbI B PEIICHUN
Jorapu(pMUUECKUX ypaBHEHHI

79 Kontponbras pabora: "Jlorapudmuyeckas
¢dbynaknus. Jlorapudpmuaeckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

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

82 ApKCUHYC, apKKOCUHYC 1 apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC 1 apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpruueckas OKpyKHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUUYECKUX

(GYHKIUI YUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTIpe/IeIeHNE TPUTOHOMETPUIECKUX 1
(GyHKIMI 9UCIOBOTO apryMeHTa

86 OCHOBHBIEC TPHTOHOMETPHUYECKHE (DOPMYIIBI 1

87 OCHOBHBIE TPHTOHOMETPHUYECKUE (DOPMYIIBI 1

88 OCHOBHBIE TPHTOHOMETPHUECKHE (DOPMYITBI 1

89 OCHOBHBIE TPHTOHOMETPHUYECKHE (DOPMYITBI 1

9 [IpeoGpa3oBaHye TPUTOHOMETPUUECKHUX 1
BBIpOKEHUN

o1 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKHUX 1
BBIpOKEHUN

92 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKHUX 1
BBIpOKCHUN

03 [IpeoOpazoBaHuEe TPUTOHOMETPUIECCKUX 1
BBIpOKCHUN

94 Pemenne TpuroHoMeTpHIECKUX YpaBHEHUM 1

95 Pemenne TpuroHoMeTpHIECKUX YpaBHEHUM 1

96 Pemienne TpuroHoMeTpHYECKIX YpaBHEHUM 1

97 Pemienue TpuroHOMeTpUUECKUX YpaBHEHUI 1

98 Pemenue TpuroHOMeTpUUECKUX YpaBHEHUI 1

99 Pemienue TpuroHOMeTpUUECKUX YpaBHEHUI 1

100 Pemenue TpuroHOMeTpUUECKUX YpaBHEHUI 1
KonTponpHas pabora:

101 "TpUroHOMETPUUECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTeibHoCTell. MeTon




MaTEMaTHYE€CKOM UHIYKIUU

MOHOTOHHBIE K OIrpaHUYCHHBIC

103 nocJieoBarenbHoCTH. VicTOopus aHanm3a
0ECKOHEYHO MaJIbIX

104 ApupmeTrueckas mporpeccus

105 I'eomerpuueckas nporpeccust

106 beckoHeuHo yObIBarolasi reOMeTprUIecKast
Iporpeccus

107 CymMa 6eCKOHEUHO YOBIBAIOIICH
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEeHBIN ¥ SKCIOHEHIIMATIbHBIA POCT.
Yucno e. Dopmyra CIOKHBIX POLIEHTOB

109 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. Dopmyra CIOKHBIX MIPOLIEHTOB

110 Hcnonb3oBaHue nporpeccuu sl perieHus
pealIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KoutponsHas paboTa:
"IlocienoBaTeIbHOCTH U MPOTpecCUn”

112 HenpepriBHbIC DYHKIIMH U UX CBOMCTBA

113 Touka pa3psiBa. ACUMIITOTHI IpadUKOB
byHKIMIA

114 CpoiicTBa (PyHKIIMI HETIPEPHIBHBIX HA
OTpE3Ke

115 CBoiicTBa QyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

116 Metoa uHTEpBAIOB JUIsl PELLICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JJId pCHICHUA

117
HEPaBEHCTB

118 MeTo1 MHTEPBAJIOB IS PEIICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 IlepBas u BTOpas mpon3BOHEIE KITUHA

VH

Or1npeneeHne, reOMETPUYECKHI CMBICIT

122 ’
MPOMU3BOTHOM
Omnpenenenne, GU3NUECKNAI CMBICII

123 ’
MPOMU3BOTHOM

124 VYpaBHeHHE KacaTeabHOH K TpauKy
byHKITMN

125 VYpaBHeHHE KacaTeIbHOH K rpaduKy
byHKIIMN

126 [TpousBoiHBIE A71eMEHTAPHBIX (QYHKITHI

127 [TpousBoiHBIE A7IeMEHTAPHBIX (QYHKITHI

128 [IpousBoiHast CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIINH (DYHKIUI

129 [IpousBoiHast CyMMBI, IPOU3BEACHUSA,
YaCTHOTO U KOMIO3UIINH (DYHKITUI

130 [IpousBoiHAs CyMMBI, TPOU3BEACHUS,
YaCTHOTO U KOMIO3UIINH (DYHKITUI

131 KonTtponsnas padora: "[IponsBognas"

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATU3AIHS




3HaHUi: "YpaBHEHUS"
133 [ToBTOpEHUE, 0000IICHHE, CHCTEMATH3AIHS 1
3HaHui: "Oyakumun"
134 Wrorosas koHTpoJibHAs paboTa 1 1
135 HToroBas KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpenue, 0000IIeHNE, CHCTEMAaTH3 AU 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOI'PAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

KoHnTtpoabHbie

Bcero
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHusd

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

[IpuMeHeHne npon3BOAHOM K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U JKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI

[Ipumenenue mpou3BOAHOM K
HcCIeA0BaHUI0 (PYHKIIMHM Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpumeneHnne mpou3BOIHOM K
HCCIeI0BaHUIO (QYHKINNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenue npou3BOIHOM K
UccleoBaHuI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOTHOM K
UccieoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTb Y SKCTPEM MBI

HaxoxaeHue HaMOOJIBIIIETO U

HaAaNMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKIMHU Ha OTpe3Ke

HaxoxaeHue HaMOOJIBIIIETO U




HaWMEHBIIETO 3HAYCHUsI HENIPEPHIBHOM
(GyHKIMU HAa OTpE3Ke

Haxoxxnenne HanOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHHSI HETIPEPBIBHO M
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHOM
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

12

Haxoxnenne HanOoJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne npou3BOAHOM ISt
HAaxO0KJICHUS HAWJTYYIIIEeTO PEIICHHS B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnne npou3BOAHOM It
HAaxO0JKJICHUS HAWJTYYIIIEeTO PEIICHHS B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHneHre MPONU3BOTHOM IS
OTIpEIeTICHUS] CKOPOCTH M YCKOPEHUS
nporecca, 3alaHHOTO (OPMYIIOH Hin
rpapuKoM

16

[IpumMeHeHne NpOU3BOJHOM ISt
OTIpeieNIeHUs] CKOPOCTU U YCKOPEHUS
nporiecca, 3aaHHOTro (opMyIIoi il
rpaduKoM




17 Kommosunus ¢yHkumit

18 Komnozunus GyHkmmii

19 Komnosunus GyHKmii

20 I'eomerpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue 06pasbl ypaBHEHUH Ha
KOOPJMHATHON TJIOCKOCTH

99 Kontponbnas pabota: "UccnenoBanmue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [IepBooGpa3Hasi, 0CHOBHOE CBOHCTBO
epBOOOpa3HbIX

24 [TepBo0Opa3HbIE dTIEMEHTAPHBIX (PYHKITHIA.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

o5 [TepBo0Opa3HbIC 7IEMEHTAPHBIX (PYHKITHIA.
[IpaBuna HaxoXkAeHUS TEPBOOOPA3HBIX

26 HuTterpain. 'eoMeTpuueckuii CMbICT
WHTerpana

97 Brruncnenue onpeenéHHOro HHTErpana
o ¢popmyne Herorona-Jleitoaua

08 Brruncnenue onpeaenéHHOro HHTErpana
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHenue HHTErpaa 1 HAXOXKICHHS
TIoaAed MIOCKUX QUryp

30 [IpumeHeHne HHTErpana I HaXOXKICHHS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuii auddepeHImanbHbIX

YpaBHEHUU




[Tpumeps! perennit quddepeHnnanbHbIX

32 .
ypaBHEHHIA
MaremaTruyeckoe MOJIEIMPOBAHUE

33 PEATBHBIX TIPOIECCOB C MTOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 Kontponsnas pabora: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpruyeckue GyHKITUHN, UX
CBOMCTBa U rpaduku

36 TpuronomeTrpuueckue QyHKIIUH, UX
CBOMCTBA U rpapuku

37 TpuronomeTpuyeckue QyHKIIUH, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuueckue QyHKIUHU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue QyHKIUHN, NX
CBOICTBa U rpaduku
OTO0p KOpHEH TPUTOHOMETPUICCKUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKOM OKPY>KHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

41 yYpaBHEHUH C OMOIIIBIO
TPUTOHOMETPHUUECKOM OKPY>KHOCTH
OT160p KOpHEW TPUTOHOMETPHUECKUX

42 YpaBHEHUH C TOMOLIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH

43 OT60p KOpHEW TPUTOHOMETPHUECKUX

YPaBHEHUH C IOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTU

Pewrenne TpuroHoMeTpuYECKUX

44
HEPaBEHCTB

45 Pemenue TpuroHomMeTpuyeCKuX
HEPaBEHCTB

46 Pemenue TpuroHomeTpruyecKux
HEPaBEHCTB

47 Pemenue TpuronomeTpruyecKux
HEPaBEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUHA.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHUS
[IOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/Ibl PELLICHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/Ibl PELLICHUS
[IOKa3aTeJIbHbIX HEPAaBEHCTB

53 OcHOBHBIE METOBI PELICHUS
norapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PELICHUS
norapu(pMUUECKUX HEPABEHCTB

56 OcCHOBHBIE METOBI PELICHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPABCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

>/ UppalroHaAILHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
MppaoOHALHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
MppaIroOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIroHALHBIX HEPABEHCTB
61 I'paduueckre MeTObI pelIeHUs
MppaIMOHAIBEHBIX YPaBHECHHN
62 I'paduueckre MeTObI pelIeHUs
MppaIMOHAIBEHBIX YPaBHEHHN
63 I'paduueckue MeToAbI pelIeHus
[I0Ka3aTeNbHbIX YPaBHEHUN
64 I'padpuueckue MeToAbI pelIeHus
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeToabI pelIeHus
norapu(pMUUECKUX ypaBHEHUH
66 I'paduueckue MeToAbI pelIeHus
norapu(pMUUECKUX HEPAaBEHCTB
67 I'paduueckue MeToAbI pelIeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'padrueckue MeTO bl pelIeHHs
68 MOKa3aTeNbHbIX U JIOrapu(PMUUECKUX
YpaBHEHUMU
I'paduueckue MeTO bl pelIeHHs
69 MOKa3aTeNbHBIX U JIOrapu(MUIECKUX

YpaBHEHUU




70

I'padmyeckue MeTo bl pelieHus
MOKAa3aTeIbHBIX U JTOTapu(HMUIECKUX
HEPaBEHCTB

71

I'paduueckue METO bl pelICHHS
MOKa3aTeNbHBIX U JIOTapU(MUIECKUX
HEpaBEHCTB

72

KonTponsnas pabdora: "UppanuonanbsHeie,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBA"

73

KommnekcHbie uncna. Anredpanyeckas u
TpUTroOHOMETpHUecKas (HOpPMbI 3aluCcCu
KOMILJIEKCHOTO YHCIIa

74

KommuiekcHbie uncna. Anredpandeckas u
TpUroOHOMETpHUecKas (HOPMbI 3alUCU
KOMILJIEKCHOTO YHCIa

75

ApubdmMeTnueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIAMHU

76

Apudmernueckue onepamuu ¢
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KeHI/IC KOMIIIICKCHBIX YHCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIIICKCHBIX YHCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCCJI IJIs




penieHust PU3NIECKUX U TEOMETPUICCKIX
3a1a4

KonTtposneHas padota: "KomruiekcHbie

82 "
Yyuclia

83 HatypanbHble u 1ienpie uucia

84 HarypanbsHbie u 1ienbie uncna

85 [IpuMeHeHne npu3HaAKOB AETUMOCTH
LETTBIX YUCEI

86 [IpuMeHeHne mpu3HAKOB AETUMOCTH
LIETTBIX YUCEI

87 [IpuMeHeHne mpu3HaAKOB AETUMOCTH
nensix yucen: HOJl u HOK

88 [IpumeHeHue NpU3HAKOB AETUMOCTH
mensix yncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0

9 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MOYJIIO
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LeNbIX YhCceN: anroput™ EBkinaa amis
pElIeHUs 3a/1a4 B LIETIBIX YUCIIaX

92 KonTtponpHas padora: "Teopus 1eiapix
yucen"
Cucrema u COBOKYITHOCTb YPAaBHEHUIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CJIEJICTBUS

94 Cucrema u COBOKYITHOCTb YPAaBHEHHUIA.

PaBHOCUJIBHBIE CUCTEMBI M CUCTEMBI-




CICACTBHA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAIbHBIX YPaBHCHU

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
96 COBOKYITHOCTEH MppalMOHATBHBIX
YpaBHEHHI

OCHOBHBIE MET OJIbI PCIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeNbHBIX
YpaBHEHHI

OCHOBHBIE METO/TbI PEIIEHHUS CUCTEM M
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHHI

OcCHOBHBIE METO/IbI PELICHUS] CUCTEM U
99 COBOKYITHOCTEH Jorapru(MUUECKUX
YpaBHEHHI

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMuueckux
ypaBHEHUM

[TpuMeHeHHe CUCTEM K PELICHHUTO
MaTeMaTUYeCKUX 3a]a4 U 33/1a4 U3

101 pa3IM4YHbBIX 00JIACTEH HAYKH U pealTbHOM
KM3HU, HHTEPIPETAIHS IOTY4CHHBIX
PEe3yJIbTaTOB

[IpuMeHeHMe CUCTEM K PEIICHUI0
MaTeMaTH4eCKUX 3a7a4 U 3a/1a4 U3

102 pa3nUYHbIX 00JIacTe! HAyKU U pealbHOM
KHU3HU, UHTEPIPETAHs NOTYyIeHHBIX

pe3yNbTaTOB




[IpumeHeHre HEPAaBEHCTB K PELLIEHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 Pa3UYHBIX 00JIACTEN HAYKH U peaTbHOM
KHU3HU, THTEPIPETAIHS TOTYIEHHBIX
pe3ynbpTaToB
Kontponbnas padota: "Cucrembl

104 paMoHATEHBIX, UPPAITHTOHATBHBIX
MOKa3aTeNbHBIX U JIOTapr(PMUIECKIX
ypaBHeHuil"

105 PanvoHaneHbIE ypaBHEHHs ¢ TapaMeTpamMu

106 PannonanbHbIE HEpaBEHCTBA C
napameTpamMmu

107 PanrionanbHbBIE CHCTEMBI C TTapaMeTpaMu

108 HppannonanbHbIe ypaBHEHHUS,
HEpaBEeHCTBa C MapaMeTpaMu

109 HppannonanbHbI€ CUCTEMBI C
napaMeTpamu

110 [TokaszarenbHble ypaBHEHHUSI, HEPABEHCTBA C
napaMeTpamu

111 [Toka3zaTenbHBIC CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckre ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

113 Jlorapugmuueckue CUCTEMBI ¢
napaMeTpamu

114 TpuronomeTrpuyeckre ypaBHEHHUs €
napaMeTpamu

115 TpuronomeTrpuieckrue HepaBeHCTBA C

napameTpamMmu




116

TpPUroHOMETPUYECKHUE CUCTEMBI C
rapameTpamu

117

[Toctpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIETIEH peaJbHbIX
CUTYAallMi C MIOMOUIBIO YPABHEHUH C
rapameTpamu

118

[Toctpoenue u uccienoBanme
MaTeMaTHYECKUX MOJIENEeN pealbHbIX
CUTYALMH C IOMOIIBIO CUCTEM YPAaBHEHUHN
C mapameTpaMu

119

[Toctpoenue u uccienoBanme
MaTEMaTHYCCKUX MO)IGJ'IGﬁ PEAIBbHBIX
CUTYallUi C MOMOIIbIO CUCTEM YPaBHEHUM
C mapaMeTpaMu

120

KonTtponsnas pabora: "3amgauu ¢
napamerpamu”

121

[ToBTOpEeHue, 0600IICHNE,
cucTemMaTu3anus 3HaHuit: "YpaBuenus"

122

[ToBTOpEeHuUE, 06001ICHNE,
cucTemMaTu3alus 3HaHui: "YpaBuenus"

123

[ToBTOpEeHuE, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHEHUs.
Cucremsl ypaBHeHui"

124

[ToBTOpenue, obo0mIeHNE,
cucremarusanus 3Hanui: "HepaBencrsa"

125

[ToBTOpenue, obo0mIeHNE,
cucremarusanus 3Hanui: "HepaBencraa"

126

[ToBTOpeHnue, o6o0IeHNE,




cucreMaru3anus 3Hanuii: "HepaBencraa"

[ToBTOpEHue, 0600ICHNE,

127 cucreMaruzanus 3Hanui: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHUe, 0600MICHNE,

128 cucremarusanus 3Hanui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001IeHNE,

129 cucremarusanus 3Hanui: "IIponsBoanas u 1
e€ npumeHeHune"
[ToBTOpenue, oboOmIeHuE,

130 cucTeMaru3anus 3HaHui: "MHTeTpat u ero 1
npuMeHeHue"

131 [ToBTOpEeHue, 0600MIEeHNE, 1
cucTtemMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpEeHue, 0600MIEeHNE, 1
cucTtemMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpEeHue, 06001IEeHNE, 1
cucTtemMaTu3anus 3HaHui: "OyHkuun"

134 Hroropas koHTpobHAs paboTa

135 Hroropas koHTpoIbHAs paboTa

136 [ToBTOpEHUE, 0600IICHNME, 1
cHUCTeMaTH3allys 3HaHUI

OBILIEE KOJIMYECTBO HACOB I1O 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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