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HOACHUTEJIBHAA 3AIIMCKA

VYuebHbiil kypc «Anredpa W Hadalla MAaTEMATHUYECKOTO aHaJIM3a» SIBISETCS
OIHUM U3 Haubojee 3HAYMMBIX B MHporpaMMe cpenHero oOiero oOpa3oBaHUA,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTaJIbHYIO 0a3y s
M3YUYCHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (OpMHUPYET
JIOTUYECKOE U a0CTPaKTHOE MBINLJICHUE OOYYalolMUXCcs Ha YPOBHE, HEOOXOIUMOM
JUIS OCBOEHUS UH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JAPYTHUX
JUCUUIUIMH. B paMkax maHHOro y4eOHOro Kypca OOydarolIuecs OBJIaJIeBaloT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON Hayku, Kotopas ¢GOpMyJIHUpPYET CBOU
JOCTH>KEHUSI B MaTEMaTU4eCKON dopme.

VYueOHbIil Kypc anreOpbl M Hayajdl MaTeMAaTHYECKOIO aHalIW3a 3aKiiajblBacT
OCHOBY [IJIl YCHEUIHOTO OBJAJ€HUs 3aKOHaMH (U3UKH, XUMUH, OUOJIOTHUH,
MMOHUMAHHSI OCHOBHBIX TE€HJICHIIUN Pa3BUTHSI SKOHOMHUKHU U OOIIECTBEHHOM JKHU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIMOJb30BaTh WX MJis JajdbHEWIIero oOpa3oBaHHs U B
MOBCEIHEBHOM XU3HU. B TO ke Bpemsi oBlajeHHE aOCTPAKTHBIMU U JIOTUUECKU
CTPOTUMH KOHCTPYKIHUSAMH anreOpbl M MaTEMaTHUYECKOTO aHajiu3a pa3BUBAET
YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTbh, JIOKA3bIBAThH
YTBEPXKIAEHUS C MOMOIIBI0O UHIYKIIMU U PACCYXKJATh NEAyKTUBHO, UCIOJIb30BAThH
0000IIeHne ¥ KOHKpETH3alluio, a0CTparupoBaHWEe M aHaJIOruio, QopMupyer
KPEaTUBHOE U KPUTHUUECKOE MBIILICHHE.

B xonme usyuenusi yueOHOro kypca «Anredpa v Hayajia MaTeMaTHYECKOTO
aHanu3a» oOydYarolluecsl MOJYyYarOT HOBBIM ONBIT PEIICHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMAaTUUYECKUX MOJIeNied peajbHbIX CUTYalluH,
UHTEpIpPETAllUd  TOJYYEHHBIX  PEIIeHUW, 3HAKOMSITCS C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NpPHUPOJE, HAyKe U HCKYCCTBE, C
BBIJAIONITIMUCS MaTEMAaTUIECKIUMH OTKPBITHUSIMHU U UX aBTOPaAMHU.

VYueOHbIl Kypc 00aaeT 3HAYUTENIbHBIM BOCIHUTATEIIBHBIM MOTEHIIUATIOM,
KOTOPBIM peanu3yeTcsi Kak uYepe3 Yy4yeOHbI Marepual, CrnocoOCTBYIOIIUN
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS, TaK U uepe3 creuuduky ydeOHOU
NEATETbHOCTH, TpeOyromell MpOJIOKUTEILHON  KOHIIEHTPALlMM  BHUMAaHUS,
CaMOCTOSITEILHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a TIOJIyYEHHBIN
pe3yJbTar.

B ocnoBe wmeroauku oOyyeHus aiareOpe M HadyajlaM MaTeMaTUYeCKOro
aHaJIu3a JISKUT JIeITeIIbHOCTHBIM MPUHIIUI 00YUYEHUS.

B crpykrype yueOHOro Kkypca «AnredOpa W Hadaja MaTeMaTHYECKOrO
aHaJu3a» BBIJICIICHBI CIEIYIONINE COJAepKaTeIbHO-METOAuYecKre TuHun: «Hucna
U BbIUHCIeHUs», «DyHKIUN U Tpaduku», «YpaBHEHHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHanuza», «MHoxecTBa W Joruka». Bce ocHOBHbIE



COZIePKATEIIbHO-METOIMUECKUE JIMHUW HW3YYalOTCSd Ha TMPOTSHKCHUH JBYX JIET
oOy4yeHuss Ha YpPOBHE CpeAHEero oOIero 0o0pa3oBaHUs, €CTECTBEHHO JOMOJIHSIS
JpyT ApyTa W MOCTENEHHO HACHINAsSCh HOBBIMH TeMaMu W pasfenamu. JlaHHbIN
y4eOHBII KypC SIBIACTCS WHTETPATUBHBIM, ITOCKOJIBKY OOBEAWHSIET B cebe
collep)KaHNe HECKOJIbKUX MAaTeMaTHWYeCKUX JHUCIMIUINH, TaKUX Kak anredpa,
TPUTOHOMETPHSI, MAaTEeMAaTHYECCKUI aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u gapyrue. [lo mMepe Toro kak oOydaroniuecs OBIAJEBaIOT BCE Oolee
ITUPOKAM MAaTEMAaTHYECKHUM almapaTroM, Y HUX MOCIeN0BaTeIbHO (hopMupyercs u
COBEPIIIEHCTBYETCSI yMEHHE CTPOUTh MaTEeMaTHYEeCKYH) MOJEeTIh pealbHOMN
CUTYaIlNH, PUMEHATH 3HAHUS, MTOJYyUCHHBIC MPU W3YUYEHUU y4eOHOTO Kypca, s
PEIICHHS] CaMOCTOSTENHHO CHOPMYTUPOBAHHOW MaTEeMaTUYECKON 3a7adM, a 3aTeM
WHTEPIPETAPOBATH CBOM OTBET.

CopeprkaTenpHO-MeTOANYECKasT JIMHUS «YUuCia W BBIYUCICHHS» 3aBepIIacT
(dbopMHupOBaHNE HABBIKOB MCTIOIB30BAHMS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011ero oopazosanusi. Ha ypoBHe cpegHero o0uero
oOpazoBanus oco0oe BHUMaHUE yJlensercss  (QOPMHUPOBAHUIO  HABBIKOB
paIMOHAILHBIX BBIYHMCIICHUN, BKIIIOYAIOMINX B CeOS MCIIOJIB30BAaHUE Pa3IAIHBIX
dbopM 3amucu YWCIa, YMEHHE JelaTh NPHUKUAKY, BBITOIHATH MPUOIMKEHHEIC
BBIYHCIICHUS, OIICHWBATh YUCJIOBBIC BBIPAKEHUS, pabOTaTh C MATEeMATHYCCKUMU
KOHCTAHTAaMHU. 3HAKOMbBIE OOYUYaIOIMMCS MHOXECTBA HATYPAIbHBIX, IEJIBIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOKECTBOM
KOMITJIEKCHBIX YHCel. B KaXIoM #3 JTHX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIC €My crenuduueckre 3amadd W Olepaluu. JeJeHHe HaIeo,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIEIBIX YHCeT, OCOObIe CBOMCTBA
paIMOHAIBHBIX M UPPANUOHATBHBIX YUCEN, apu(PMETHICCKUE OMEpariiy, a TakKe
W3BJICUCHUE KOPHS HATypaTbHON CTENEHW HAa MHOXXECTBE KOMIUICKCHBIX YHCEI.
brnaromapsi mocnenoBaTenTbHOMY PACIIMPEHUIO KPYyra HWCIONB3YEMBIX YHCET W
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHUS IS PEIICHUS PAa3INYHBIX 3a/1a4
dbopmupyeTCcs TpencTaBlIeHne O €ANHCTBE MaTEMaTUKH KaK HAyKH W €€ PO B
MOCTPOCHUU MOJIENIEH PEeabHOTO0 MHpA, IMHUPOKO HCIOIL3YIOTCS 0000IeHne u
KOHKPETHU3AIIHS.

Jlvans «YpaBHEHHS W HEPABEHCTBA» peEaTM3yeTCs Ha MPOTSHKEHUU BCETO
oOy4yeHUsT Ha YpOBHE CpPEIHEro OOIIero o0pa3oBaHMs, MOCKOIBKY B KaXKIOM
pasmene IlporpamMMbl TPEAyCMOTPEHO pEIICHHE COOTBETCTBYIOIMX 3aaad. B
pe3ynbprare OOydYaroIuecs OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paIMOHANIBHBIX, HWPpPAIMOHATBHBIX, TOKAa3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHCHWH, HEPABEHCTB H CHUCTEM, a TakkKe 3ajad,
colepKamux mapaMeTphl. [lomydeHHBIE YMEHHSI TIUPOKO HCIOIB3YIOTCS TPHU
UCCIIeNOBaHNH (DYHKIMI C TTOMOIIBI0 MTPOU3BOTHOM, TIPH PEIICHUH MPUKIATHBIX



3a/1a4 U 3a7]a4 Ha HaXOXKJE€HHWE HANOOJbUINX U HAMMEHBIINX 3HAYEHUN (DYHKIIUU.
JlanHas cojiepkaTeiabHas JIMHUS BKIIIOYAET B ce0sl Takke POpMHUPOBAHUE YMEHUMN
BBIMIOIHATHL  pacu€Tel 1o  (dopmynaMm, MNpeoOpa3oBaHusl  pallMOHATBHBIX,
UppAIlMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BbIPAXKEHUH,
colepKalux cTeneHu u Jyorapudmbel. braromapss u3ydeHuto aiaredpanyeckoro
Marepuaia MPOUCXOJIUT  JajbHEWIlee  pa3BUTUE  ANTOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIUICHUST 00y4aromuxcs, GOpMHUPYIOTCS HABBIKU JEAyKTUBHBIX
paccyxaeHud, paboOTbl C  CHUMBOJBHBIMH  (QopMamu,  OpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEl B BHUJE PAaBEHCTB M HEPAaBEHCTB. Anreodpa
npeiaraetr 3¢G(EKTUBHbIE WHCTPYMEHTHI JUISl PEIICHUSI MPAKTUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3aj[a4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOXHOCTU KaK
S3bIKa HAYKH.

ConepxatenbHo-MeTonuueckas JauHUsA «DyHKIUU U TpadUKU» TECHO
MepervieTaeTcs ¢ IPYTMMH JUHUSMH y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJa€T MOCIE0BATEILHOCTh U3yUEHUs MaTtepuana. M3ydenue cTeneHHoH,
MOKa3aTeIbHOM, JOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUM, X CBONCTB
U TpaduKoB, KUCMOJIb30BaHUE (YHKIMM IJis pelIeHUs 3a/ad U3 JPYTruxX Y4eOHBIX
MPEIMETOB U PEaTbHON KU3HU TECHO CBA3AHO KaK C MAaTEeMaTUYECKUM aHAIU30M,
TaK U C pelIeHueM YpaBHEHUM W HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHHE
yaensiercss (OpMUPOBAHUIO YMEHHSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIEAOBaTh MOJIyYeHHbIEe (DYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUU HalEJIEH Ha pa3BUTHE YMEHUMN
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuuHOM (Qopme: aHAIUTHYECKOH, rpaduueckodt u cioBecHoU. Ero msyuenue
CIIOCOOCTBYET PAa3BUTHIO  ANTOPUTMUYECKOTO  MBIILIICHUS, CHOCOOHOCTU K
0000IIEHUIO U KOHKPETU3AIMHU, UCTIOIb30BAHUIO aHAJIOTUH.

ConepxkatenbHas JuHUS «Hadanma maTeMaTH4ecKOro aHaiu3a» MO3BOJSET
CYIIECTBEHHO PAaCIIUPUTh KPYyr Kak MaTeMaTHYECKHUX, TaK M MPUKIAAHBIX 3ajad,
JOCTYMHBIX OOyYalolMMCs, TaK KaK Y HHUX MOSBISETCS BO3MOXKHOCTh CTPOUTH
rpauKy  CIOXKHBIX (YHKIMM, ONpeAeNsTh HUX HaAuOONbIIMEe W HAUMEHBIINE
3HAQYEHUS, BBIYUCIATH IUIOMAAn (Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmporieccoB. JlaHHasi conepxaTenbHas JHWHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TOCTPOCHHUSI MaTEMAaTHYECKUX MOJENIe peaJbHbIX CUTYyallUl,
MO3BOJIIET HAXOJUTh HAWIy4Yllee pelleHHe B MPUKIAAHBIX, B TOM YHCIIE
COIMAIbHO-3KOHOMUYECKUX, 3a/auaX. 3HAKOMCTBO C OCHOBAMH MaTE€MaTUYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMabHO-IOTHYECKOTO U
KPEAaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE M UcKyccTBe. OOydaroniuecs y3HAIOT O



BBIJIAIOIINXCS PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEMaTHKU Kak
HayKH, 1 00 UX aBTOpax.

ConepxxaTenbHO-MeTOAMUECKas JIMHUS «MHOXECTBA U JIOTUKa» BKIIOYAET B
ceOsi SIEeMEHThl TEOPUU MHOXKECTB M MaTeMaTH4YeCKOW JIOTHKU. TeopeTHKO-
MHOECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEMaTUKU
U TpenjaraloT HamOoJiee YHUBEPCAIbHBIM SA3bIK, OOBEAMHSIONINI BCE pa3Jeibl
MaTeMaTUKH HW €€ NPWIOKEHUM, OHM CBS3BIBAIOT pa3HbIE MaTeMAaTHYECKUE
JUCHUIUIMHBL W WX NpWIOKEHUs B eauHoe 1enoe. [losTromy BaxkHO JaTh
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTEMaTHUKU U HMCIOJIb30BATh €ro JIsl BHIPAKEHHSI CBOMX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MATEMaTHKU KaK HayKH CleayeT Mpu3HaTh
CBOMCTBEHHYI0 €U CTpPOTOCTb OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
npaBUjiaM  MOCTPOEHUS  JI0KA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTUYeCKOM JIOTUKH CHOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
00y4aromuxcs, Mo3BOJIIET UM CTPOUTHh CBOU PACCYKJICHHUS HAa OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHHUS.

B yuebHoM Kkypce «Anrebpa W Hayajlla MaTE€MaTUYECKOIO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPhIE MPU3BAHBI
CIIOCOOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOSHHS MOJEIeld pealbHBIX
CUTyallud, HCCIENOBaHMUS HTUX MOJENed C TOMOINbIO afmapara anredpbl U
MaTeMaTU4YEeCKOr0 aHaliu3a, HHTEPHpeTaluy MOJIYyYEeHHBIX pe3yJbTaToB. Takue
3a/IaHUs BIUIETEHBI B KQXK/IbII U3 pa3iesioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HUCIOJB3YETCs JUIsl pelleHus MpUKIaAHbIX 3aaad. [lpu
pEelIEHNH  pealbHBIX  MPAKTUYECKUX  3a7ad4  OOydarIIuecs  pa3BUBAIOT
HaOII0/IaTeNIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIOIB30BaTh  aHAJIOTHI0, 0000maTh UM  KOHKPETU3UPOBATH  MPOOJIEeMY.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJHBIX 3a/ad
OpraHU3yeTCs B MPOIECCE U3YUEHUS BCEX TeM YUueOHOTO Kypca « Anredpa v Havasa
MaTeMaTUYECKOr0 aHaIN3a».

Ha wusyuenne ydeOHOro kypca «Anredpa W Hayajla MaTeMaTUYECKOTrO
aHanmm3a» otBoauTcs 272 vaca: B 10 xiacce — 136 vacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEIEIIO).



COIEPKXAHUE OBYYUEHUA
10 KJIACC

Yucaa v BeIYMCICHUS

Panmonanbabie uncia. OOBIKHOBEHHbIE U JECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue npodu. [IpumeneHue apoOed W MPOIEHTOB s
pELICHUS PUKJIAHBIX 3a/1a4 U3 PAa3JIMYHbBIX OTPACJIEN 3HAHUUN U PEaTbHON KU3HH.

JlelicTBUTENbHBIE 4YHMCHA. PalMoHanbHBIE W HPPALMOHAIBHBIE YHCIA.
Apudmernueckue  omnepanud ¢ JIGUCTBUTEIbHBIMU  4yucCIaMd.  MoAyJib
JEUCTBUTENILHOTO YUCa U €ro cBoiicTBa. [IpuOamxEHHbIE BRIUUCICHUS, MTPABUIIA
OKpYTJICHUS, IPUKHUJIKA U OLIEHKA PE3ybTaTa BIYUCICHU.

Crenenp c uenbiM nokaszareneM. bunom HerooTtona. Hcenonb3oBaHue
noaxose GopMbl 3aMUCU JEUCTBUTEIBHBIX YUCEN JJIsI PEUICHUS MPAKTUYECKUX
3a71a4 U IPEJCTaBIICHUS JAHHBIX.

Apudmernyeckuii KOpeHb HaTYpaIbHON CTENEHU U €r0 CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM TIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIIBHBIM MTOKA3aTEIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsTuuHbie M HATypalibHbIC
JTorapu(Mmel.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAHI'€HC YHCIOBOr0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa W TOXAECTBEHHBbIE TMpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEeHUsA. PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHUs-CIIeACTBUA. HepaBeHCTBO,
pelIEHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U JPOOHO-PAIIMOHANIBHBIX YPAaBHEHUN U
HEpPAaBEHCTB. MHOIrOWICHbl OT OJIHOW MEPEMEHHOW. /[leleHne MHOrowjieHa Ha
MHOIoOWwIeH ¢ ocrarkoM. Teopema be3y. MHorowieHsl ¢  LEJIBIMU
ko3¢ durnentamu. Teopema Buera.

[IpeoOpazoBaHUs YUCIOBBIX BEIPAXKEHUH, COEPKAIUX CTEIICHH U KOPHHU.

HNppanuonansHbie YpPaBHEHUS. OcCHOBHBIE METObI pelieHus
MPPAlUOHAIBHBIX YPAaBHCHUM.

IToka3zaTenpHble ypaBHEHHsS. OCHOBHBIE METOAbl PELICHUS MOKAa3aTEIbHBIX

YPaBHEHUM.
[IpeoOpazoBaHue BRIpAKEHUI, COIEpHKALTUX JOTapU(MBL.
Jlorapudmuueckue YpaBHEHHS. OcHOBHBIE METO/IbI pelLIeHus

norapu(@MUYECKNX ypaBHEHUH.
OcHOBHBIE TPUTOHOMETPUYECKUE bhopmyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUI. PellieHne TpuroHoMeTpUIeCKNX YpaBHEHHM.



Pemienne cucrteM NHMHENHBIX YypaBHEHH. Marpuiia CUCTEMBbI JIMHEWHBIX
ypaBHeHUI. OmnpenenuTens MaTpUIbl 2X2, €ro TEeOMETPHYECKHH CMBICT U
CBOMCTBA, BBIUMCIICHUE €T0 3HAYEHUS, MPUMEHEHHE OINPEACTUTENS I PElIeHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PelieHne NpUKIAIHBIX 33a/ad C MOMOIIbIO
CUCTEMbl JIMHEWHBIX ypaBHeHMU. lccinenoBaHue NOCTPOEHHOW MOJEIU C
MTOMOIIBIO MATPHUIL U OTIPEICTUTEEH.

[TocTpoeHne MaTEMATUYECKUX MOJENIEN PEAIbHOM CHUTyallUd C MOMOIIBIO
ypaBHEHHI U HepaBeHCTB. lIpuMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYEeCKUX 3aJlad M 3a7a4 W3 Pa3JIMYHbIX 00JIacTel HayKu M peajbHOU
AKU3HHU.

DYHKUNH U TPaPUKHU

Oynkuusi, crnocodsl 3agaHus (yHKIUU. B3aumMHO oOpaTHble (GYHKIHH.
Komnoszunus ¢ynkuuit. 'paduk dyHknuu. DinemeHTapHble MOpeoOpa3oBaHUs
rpauKoB GyHKIIUH.

OO0usacTh ompenenaeHus 1 MHOKECTBO 3HaueHWd (yHkumu. Hynu QyHknum.
[TpomexyTku 3HaKonocTostHCTBa. YETHBIE U Heu€THBIe (yHKIUU. [lepronuueckue
¢yukiuu. IIpoMexxyTku MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBbI
¢byukiuu. Hanbosnbliiee 1 HauMeHblllee 3HauYeHUsI QYHKIIMU Ha TPOMEXKYTKE.

Jlunelinas, KBaapaTuyHas U JPOOHO-IHHENHass (QYHKIUU. DJIeMEHTapHOe
UCCIIEIOBAHUE U MIOCTPOEHUE UX TPAPUKOB.

CrenenHas (pyHKIMS ¢ HATypaJIbHBIM U LIETBIM MoKa3aTeneM. E€ cBolicTBa u
rpadguk. CBoiictTBa u rpaduK KOpHS N-O CTENMEHU KaKk (PYyHKIUH OOpaTHOU
CTEIEHU C HaTYpaJbHbIM MTOKAa3aTEIIEM.

[lokazarenbHast U JorapudpmMuueckass (yHKIIMU, WX CBOMCTBA U TpauKH.
Hcnonw3oBanue rpagukoB GyHKIUHN JJIsI pEIICHUS] YpaBHEHU.

Tpuronomerpuyeckass OKPY>KHOCTb, OIpPEACICHUE TPUTOHOMETPUUECKHUX
(yHKIIUI YUCIOBOTO apryMeHTa.

OYHKIMOHAIIbHBIE 3aBUCMMOCTH B peajbHBIX IMpoIleccaXx U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEIA.

Hauvana MmaTeMaTn4yeckoro anajansa

[locnenoBaTenbHOCTH, CHOCOOBI 3aJaHus IOCJenoBaTenbHOCTe. Merton
MaTeMaTU4eCcKon UHTYKIIHH. MoHOTOHHBIE u OTpaHUYCHHbIC
MOCIIEIOBATENBHOCTH. VICTOpUST BO3HMKHOBEHHMS MATEMATHYECKOTO aHAIA3a KakK
aHanu3a OECKOHEYHO MaJbIX.

Apudmernueckas 1 reoMeTpuyecKas mporpeccur. beckoHeuHo yObIBaroIas
reomeTpuueckas nporpeccusi. CymMma O0€CKOHEYHO yOBbIBAaIOIIEH T€OMETPUUYECKON
Mporpeccuu. JINHENHBIA U 3KCTIOHEHIHAIBHBINA pOCT. Uncno e. @opmyna CI0KHBIX
MpOUEHTOB. lcnonp30BaHWE MpPOrpeccHd Ui PENICHUS peATbHBIX 3aJad
MPUKIIAIHOTO XapaKTepa.



HenpepoiBuble (yHKIuM U ux cBoiictBa. Touku paspbiBa. ACHUMIITOTHI
rpagukoB Qynknuii. CBoHcTBa (PYHKIMNM HENPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pEIICHUs] HEpaBeHCTB. l[IpuMeHeHHWE CBOWCTB HEMPEPHIBHBIX
GyHKIMI 4715 pelieHus 3aaad.

[lepBas u BTOpast mpou3BoiHbIe GyHKIMHU. OnpeeneHrue, TeOMETPUUECKUN U
(U3UYECKHI CMBICI POU3BOAHON. YpaBHEHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBonHbie  sneMeHTapHbIX  QyHKumil.  [Ipou3BogHas  CcymMBI,
MIPOU3BEICHMS], YACTHOTO U KOMIO3UILIMK (P YHKIIHIA.

MHokecTBa U JIOTHKA

MHoOXecTBO, omnepanuyd HaJ MHOXECTBAMH W HUX CBOWCTBa. Jluarpammsl
Oiinepa—Benna. IlpuMmeHeHHEe TEOPETHKO-MHOXECTBEHHOTO ammapara s
OMHUCAHUs PEaTbHBIX MPOIECCOB U SBICHUHN, MPU PEHICHUWU 3aJad U3 JPYTrux
Y4EOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIIEACTBHE,
JI0Ka3aTebCTBO, PABHOCUJIBLHBIE YPaBHEHUS.

11 KJIACC

Yuciaa v BBIYHCTICHUSA

Harypanbubie u mensle yucna. [lpumMeHeHrne MpuU3HAKOB JIETMMOCTU LEIbIX
yucel, Hanbonpmui oOmui aenurens (mamee — HOJI) u HanMeHbllee oOIiee
kpaTtHoe (manee — HOK), ocTatkoB mo Moaysro, anroputMa EBkima a1 pernieHus
3a7a4 B LIEJIBIX YUCTIAX.

Kommniekcubie uwncna. AnreOpanueckass ¥ TpUTOHOMETpUuecKass (OpMBI
3alUCU KOMIUIEKCHOTO 4Hcia. ApudMeTHYeCKUe Olepalud C KOMIUIEKCHBIMU
yuciamu. M3o0paxeHue KOMIUIEKCHBIX YHCEI Ha KOOPJIUHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu N-0ii cTeneHu U3 KOMIUIEKCHOro 4ucia. [Ipumenenue
KOMIUIEKCHBIX YHCEIT JIJIsl pelieHrs (PU3NUYECKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHUS 1 HEPABEHCTBA

Cucrema ¥ COBOKYIHOCTh YPaBHEHHW W HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  yPaBHEHHM €  TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHrne TpuroHoMeTpuuecKux HEPaBeHCTB.

OcCHOBHBIE METOJbl PpEIICHHUS] TOKa3aTeNIbHBIX U  JOTrapuPMUYECKUX
HEpPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEUICHUSI CHUCTEM M COBOKYIHOCTEH pPAalMOHAIBHBIX,
UppaIlMOHANTBHBIX, MOKA3aTENIbHBIX U JOTapU(DMUUECKUX YPABHEHUM.

VYpaBHEHHUsI, HEPABEHCTBA U CHCTEMBI C TapaMeTPaAMMU.



[IpumeneHnue  ypaBHEHHMI, CHCTEM U  HEPAaBEHCTB K  PEIICHUIO
MaTeMaTUYEeCKUX 3aJlad M 3a7a4 W3 Pa3JIMUHbIX 00JIacTel HAyKh M peajbHOU
KU3HU, HTHTEPHIPETAIUS MTOTYUYSHHBIX PE3YIbTATOB.

DYHKUNH U TPAPUKHU

I'paduk komnozunuu ¢GyHkiui. ['eomerpuueckue o0pa3bl ypaBHEHHH WU
HEPABEHCTB HAa KOOPJMHATHOM MIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBONUCTBA U rpadUKHy.

I'paduyeckrie MeTonwpl pelieHUss ypaBHEHUN U HepaBeHCTB. ['paduyeckue
METO/IbI PEILICHHS 3a/1a4 C TapaMeTpPaMH.

Ucnonw3oBanue rpadukoB QYHKIUN JUIsI KCCIEIOBAaHUSI MPOIIECCOB H
3aBUCHUMOCTEM, KOTOpbIE BO3HHUKAIOT MPH PEIICHUU 3aJad U3 APYrUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauvana MmaTemMaTn4ieckoro anajansa

[IpumeHeHue MPOU3BOJIHON K HUCCIENOBAHUIO (PYHKIIMM HA MOHOTOHHOCThH U
skcTpemMyMmbl.  Haxoxaenue  HauOOnbIIEro UM HAUMEHBIIETO  3HAYCHUU
HETMPEPHIBHON (DYHKIIMU HA OTPE3KE.

[IpumeneHue NPOUZBOAHON MJii HAXOXKJACHUS HAWIY4IlEer0 pELICHUs B
MPUKIAIHBIX 3a/ladax, [Js ONpEAeJICHUS] CKOPOCTH M YCKOPEHHS Mpolecca,
3a1aHHOTO (hOPMYJION UK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKuuil. [IpaBuna HaX0XAeHUS TEPBOOOPA3HBIX.

HNurerpann. I'eomeTpuueckun CMBICII WHTETpajia. Brruucnenue
onpenenéHHoro uHTerpana no ¢popmyne Hetorona-JleliOuuiia.

[Ipumenenue uHTErpajia I HAXOXKACHUSA IUIONIAACH IUIOCKUX GUTYyp H
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsr pemenuit nuddepeHnaIbHBIX YpaBHEHUN. MaremaTuyeckoe
MOJICIUPOBAHUE PEAbHBIX TMPOIECCOB € TOMOIIbI0  AuddepeHIIuanbHbIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(VIJIVBJIEHHBI VPOBEHBL) HA YPOBHE CPEJIHEI'O OBIIETO
OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATHI

1) rpakaaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTD IPakKAAHCKON MO3ULIMU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCUHCKOro  oOlllecTBa,  MPEACTABICHUE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBJICHUH,
IpoIeAyp TpaXKIaHCKOro obmiecTBa (BBIOOPHI, ONPOCHI M JPyroe), yMCHHE
B3aMMOJICMCTBOBATh C COLUMAIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HX
(YHKIUSIMUA 1 HA3HAYCHUEM,

2) NaTPHOTHYECKOTO BOCTIMTAHUA:

c(hOpMUPOBAHHOCTb POCCUICKON T'PaKIaHCKON HACHTUYHOCTH, YBOXKECHHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaT€MaTHKH, EHHOCTHOE OTHOILICHHE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE ATUX JOCTHKEHUUW B JAPYrUX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

OCO3HAHHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, cHhOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS, CBS3aHHOIO C MPAKTUYECKUM
MPUMEHECHUEM JIOCTH)KCHUNW HAYKH W JCSATEIBHOCTHIO YUYEHOTO, OCO3HAHHE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUYUBOrO OYAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS .

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOYas SCTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]ay, PEIICHUHN, pacCykJAeHUN, BOCHIPUUMUYNBOCTh
K MaT€MaTUYECKNM aCIIeKTaM pa3JInYHbIX BUAOB UCKYCCTBA,;

5) pu3H9ecKoro BOCIUTAHUSI

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3JIOPOBBIO (30pOBOE TNMHUTaHHUE, COATAHCHPOBAHHBIA PEXKUM 3aHATUH U
OTIbIXa, peryisipHas (Gu3udeckas aKTUBHOCTB), PU3NYCCKOE COBEPIICHCTBOBAHKE
MIPY 3aHATUSAX CIIOPTUBHO-030POBUTEIBHOM IESITEIbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHMA:

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nmuuHbiM  cpepam  NPoEeCCHOHAIBHOM  JESTEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud U peaTu30BbIBATH COOCTBEHHBIE JKM3HEHHBIC ILIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKoMy  OO0pa3oBaHHI0 U
caM0o0Opa30BaHUI0 Ha MPOTSHDKEHUU BCEU JKU3HHM, TOTOBHOCTH K AKTHUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAMPABIEHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHUSI

c(hOpMUPOBAHHOCTb  AKOJOTUYECKON KyJIbTYypbl, TOHUMAHUE BIHSHUS
COLMAIIBHO-3KOHOMHMYECKHUX IMPOLECCOB HA COCTOSTHUE MPUPOTHOW U COLUAIIbHOU
Cpebl, OCO3HaHUE II00ATBHOTO XapaKkTepa KOJIOTHYECKUX MPOoOIeM, OpUEHTALIUS
Ha TMPUMEHEHUE MATEMATHYEeCKUX 3HAHUM MJisl pelleHHus 3aJady B 00JlacTH
OKpPYXaloUIed Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH WX BO3MOKHBIX
MOCIECTBUM JIJIsI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOT0 TIO3HAHUSI '

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH U  OOIIECTBEHHOW  MPAKTUKH, T[OHUMaHUE
MaTeMaTU4eCcKOM HayKh Kak cdepbl 4eToBEYECKOW AesTeTbHOCTH, 3TAloB €€
pa3sBUTUS M 3HAYMMOCTH [JI pPa3BUTHS UHUBWIW3ALWH, OBJAJCHHE SA3BIKOM
MAaTEMAaTUKH W MaTEMATUYECKOM KyJIbTYpOM KakK CpEICTBOM MO3HAHUA MHPA,
TOTOBHOCTh OCYIIECTBJISAITh MPOCKTHYK) M MCCIEIOBATENBCKYIO JEATEIbHOCTD
VH/IUBUyaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE yYeOHbIE 1eiicCTBUSA

ba3oBble 1oruvyeckue aeiicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTeMaTUYECKHUX
OOBEKTOB, TMOHSATUN, OTHOIICHUN MEXAYy TMOHATHSAMHU, (HOPMYIHPOBATh
onpeieNIeHUs TOHITUH, YCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIUY,
OCHOBaHUs JIJIs1 000OIIEHUS U CPAaBHEHUSI, KpUTEPUU IPOBOIUMOTO aHAIHN3a;

BOCIIpUHUMATh,  (OPMYJIUpPOBATh U  MPeOoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIE U OTPUIIATEIbHBIE, €JUHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUS
B (¢akTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSX, MpeAsiaraTb KPUTEPUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MMPOTUBOPEUUHA;

JienaTh BBIBOJBI C WCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO J0KA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(psiMBIE ¥ OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTAIINIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIBI,

BBIOMpaTh CHOCO0 perieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  pEIICHMsS, BbIOMpaTh  HauboJee MOAXONAIMM C  y4€TOM
CaMOCTOSITEITLHO BBIZICIICHHBIX KPUTCPUEB).



Bba3oBble uccienoBarejibckme 1eCTBHUS:

UCIIOJB30BaTh BOMPOCHI KAaK HCCIEIO0BATEIbCKUNA HHCTPYMEHT MO3HAHMUS,
dbopmynupoBath  BONPOCH,  (DUKCHUPYIOIIME  MPOTUBOpEUYUE,  Ipodiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTyMEHTHUPOBATH
CBOIO MO3UIMIO0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIVIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro 00ObEKTa, SIBIICHHUS, MPOIEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMH, SIBJICHUSMH, IIPOLIECCaMUu;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI MO pPe3yJbTaTaMm
MPOBEAEHHOIO  HAOJIOJICHUS, KCCJIEIOBAHUS, OIEHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOllecca, a TakKe BBIIBUTATh
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISATHh JACHUIIUTHI MHPOpPMAIIUK, JAaHHBIX, HEOOXOJAUMBIX Il OTBETa Ha
BOIIPOC U JIJIs PEIlICHUs 3a]1auHu;

BBIOMpaTh MH(POPMAIIMIO W3 UCTOUHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATH3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3IUUYHBIX BHIOB U
dhopM mpeacTaBICHUS,

CTPYKTYpUpPOBaTh WH(OpMaINIO, MPEACTABISATh €€ B pa3lWyHbIX ¢dopmax,
WJUTIOCTPUPOBATh rpaduyuecKy,

OLICHUBATH HaJIEKHOCTh uHpopMaru o CaMOCTOSITEIBHO
c(hopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBbIE YHHUBepCaJIbHbIe YUeOHbIe 1eCTBUS

OoO1enne:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
easiMi OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M MHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pPEIICHUs 3ajauH,
KOMMEHTUPOBATH MOJTYUYECHHBIN pe3yJIbTarT;

B X0j/ie OOCYXXJIEHUS 3a/JlaBaTh BOIPOCHI MO CYIIECTBY OOCYXITa€MOW TEMBHI,
MpoOJeMbl, peIIaeMo 3ajayd, BBICKA3bIBaTh UJEH, HAIEJIEHHBIE Ha TOHUCK
pElIeHus], COMOCTaBJISITh CBOM CYXKACHUS C CYXXJICHUSIMHU JPYyTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3IM4YUe U CXOJICTBO MO3UIIUM, B KOPPEKTHOU (opme
(bopmMyIHpOBaThH pa3HOTIACHS, CBOM BO3PAXKECHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3aJauM, SKCIEPUMEHTA, HCCIIECIOBAHMUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMPATH (POpMAT BBICTYIUIEHUS C Y4E€TOM 3ajaad
MpE3eHTAIUU U 0COOEHHOCTEN ayAUTOPHUHU.

PeI‘y.JIﬂTI/IBHLIe YHUBEPCAJIBHBLIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranusanms:

COCTaBJIATh IJIaH, AITOPUTM PEIICHUS 3a/1aud, BBIOMpATh COCO0 pelieHus ¢
Y4ETOM UMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH ¢ yU4ETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOUMOHAJbHBI HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATENBHOM  peduieKCuM KakK  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
crocobamMu CaMOIMPOBEPKH, CAMOKOHTPOJSL TMpoIlecca W pe3yibTaTa PEIICHUS
MaTeMaTHUeCKOU 3aauH;

MPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH IIPU PEIICHUU 3aJa4H,
BHOCUTHh KOPPEKTHUBHI B JIEATEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSAM, OOBSCHITH IPUUNHBI
JOCTHXKEHUSI WM HEJOCTHXKEHUSI Pe3yJIbTaTOB JAESATENbHOCTH, HAXOUTh OLIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas 1€ATeJILHOCTD!

MOHMMATh M HMCHOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW M WHAWBUIYATHHOU
paboThl MpU peHieHuH Y4YeOHBIX 3aJay, NPUHUMATHh I1eJib COBMECTHOMU
JEATENbHOCTH, IJIAHUPOBATh OpPraHU3AIMI0 COBMECTHOW pabOThl, paclpeneisiTh
BUJIbI PabOT, JOrOBapuBaThCS, OOCYXKJIATh MPOLECC M Pe3ylbTaT padoOTH,
0000111aTE MHEHHUS HECKOJILKUX JIFOIEH

y4acTBOBaTh B T'PYIIOBBIX (Gopmax padoThl (00CYXKACHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPAUHUPOBATh CBOM JACHUCTBUS C JPYTMMHU YJI€HaMH KOMAaH/bI, OIEHHUBATh
KaueCTBO CBOEr0 BKJIajJa B OOLIMN MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUSI.

NPEJMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiacce oOy4aromiuiicsi MOTYYUT CICTYIOIIHE
MpeAMETHbIE PE3yIbTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMmbl y4eOHOTO
Kypca «Anredpa v Hadajla MaTeMaTUYECKOTO aHAITN3a»:

Yucaa v BBIYUCTICHUA:

CBOOOJIHO OINEpPUPOBATH MOHATUSMH. PAlMOHAIBLHOE YHUCIO, OECKOHEUYHas
nepuoAndecKas JApoOb, MPOLEHThl, HpPpaAlUOHATBLHOE YHUCJIO, MHOXECTBa
pallMOHATBHBIX U IEHCTBUTENIbHBIX YHCEN, MOJIYJIb ACHCTBUTEIBHOTO YHCIIA;

MPUMEHSATh JIpOOM U TPOLEHTHI JIsI PELIEHUS MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTpaCei 3HAHUM U PeATbHOU )KU3HU;

MPUMEHSTH MPUOTUKEHHBIE BRIUUCIICHUS, IPABUIa OKPYTIICHUS], IPUKUAKY U
OILICHKY pe3yJIbTaTa BHIYUCICHUH;



CBOOOJIHO ONEPUPOBATH TOHSATHUEM: CTENEHb C IEJbIM [OKa3aTeleM,
MCIIOJIB30BaTh MOJIXOAIIYI0 (DOPMY 3aMUCH JEHCTBUTENBHBIX YHCEN AJISI PEIICHUs
MPaKTUYECKUX 3a/1a4u U NMPEJICTABICHUS JaHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHATHEM: apuPMETUUECKUN KOPEHb HATypallbHOU
CTEIICHU;

CBOOOJIHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIIBHBIM ITOKA3aTENIEM,

CBOOOJIHO OIEPUPOBATh MOHATHSAMU: JiorapudM YHCla, JECITUYHBIE WU
HaTypaJbHbIE JIOTapU(PMBbI;

CBOOOJIHO OMEPUPOBATH MOHSTUSMH. CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOT'O apTyMEHTA;

ONEPUPOBATH MOHATHUSIMHU. APKCHUHYC, aPKKOCUHYC U apKTAHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS 1 HEPABEHCTBA!

CBOOOJIHO OINEpPUPOBATH MOHATUSMU. TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHS U YPABHEHUSI-CIIEJICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

MPUMEHSTh pa3IMYHble METOJIbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
pallMOHANBLHBIX yYPAaBHEHHM, MPUMEHSITh METOJ HWHTEPBAJIIOB IS pEHICHUs
HEPABEHCTB,;

CBOOOJIHO OMNEPUPOBATh MOHATHSMU: MHOTOWIEH OT OJHON MNEepPEeMEHHOMH,
MHOTOYJIEH C UEeIbIMU KOod(ppulMeHTaMU, KOPHM MHOTOWIICHA, TMPUMEHSThH
JEJICHHNE MHOTOYJICHA HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISL pELICHUS 3a/a4;

CBOOOJIHO ONEPUPOBATh TMOHSATUAMH. CHUCTEMa JIMHEWHBIX YypaBHEHUH,
MaTpHIla, OMPEACITUTETh MATPUILI 2 X 2 W €ro TEeOMETPUYECKHUA CMBICI,
HCIIOJIB30BaTh CBOMCTBA OMpEAEHUTENs 2 X 2 JJIs BBIYUCICHUS €ro 3HAYCHUS,
NPUMEHSTh OMNPEACIUTENN [JIsi PEUICHUs] CUCTEMbl JMHEWHBIX YpaBHEHUH,
MOJIEIIUPOBATH PEATbHBIE CUTYAllUH C MTOMOILIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHI,
WCCIIEIOBATh IMOCTPOCHHBIE MOJEIA C TOMONIIBIO MATpPUILl U ONPEAECITUTEIIEH,
MHTEPIPETUPOBATH NMOTYUYEHHBIN pe3ybTarT,

UCIIONh30BaTh CBOMCTBA JIEUCTBUM C KOpPHSMH [UJIsi TpeoOpa3oBaHUA
BBIPKEHUM;

BBITIOJTHATH MPE0OPA30BaHUS YUCIOBBIX BBIPAKEHUM, COJIEPKAIIUX CTEIIEHHU C
palMOHATbHBIM MOKA3aTEeIIEM;

HCIIOJIb30BATh CBOICTBA norapudmMoB 1St npeoOpa3oBaHus
Torapu(MUYECKUX BBIPAKECHU;

CBOOOJIHO OMNEPUPOBATH MOHSITUSMH. HPPALMOHAIIbHBIC, TMOKa3aTeIbHbIE U
norapumuyeckre ypaBHEHUS, HAXOJIUTh UX PEIICHHS C TIOMOIIBI0 PABHOCUIBHBIX
MEePEXO00B WIH OCYILECTBIISASI MPOBEPKY KOPHE;



MIPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHUE POPMYJIBI JIJIsi TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHUN;

CBOOOJIHO  OMEPUPOBATh TMOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
NPUMEHSITh  HEOO0XOoauMble  (GOPMYJBI  JUIsl PEHIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHU;

MOJICIUPOBAaTh pealibHblE€ CUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPDAKEHUS, YpPaBHEHMs, HEPABEHCTBA IO YCJIOBHUIO 3a/laud, HCCIEI0BATh
MMOCTPOCHHBIE MOJIENIU C UCTIOJIBb30BAaHUEM anmnapara ainreOpsl.

DYHKUHMH U TPAPUKH:

CBOOOJIHO ONEpUPOBATHh MOHATUSAMHU: (DYHKIIHS, COCOOBI 3afaHus (yHKIIHUH,
B3aUMHO oOOpaTHble (PyHKIMH, Kommo3unus GyHKIUE, rpaduk GyHKIUH,
BBITIOJTHSATh JIEMEHTapHbIE TPe0oOpa3zoBaHus TpauKOB PYHKIINIA;

CBOOOJIHO OIEPUPOBATH MOHSTUSMH. OOJACTh OMNPEAEICHUS M MHOMXECTBO
3Ha4YCeHUI (QYHKIUU, HYJIH QYHKIHUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OINEpPUPOBATH MOHATUSIMU: YETHBIE W HEYETHBIE (DYHKIIUH,
nepuoAndeckue (GyHKINH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBbI U
MUHUMYMBl (DYHKIMU, HauWOOJbIlleE M HaWMEHbIIEEe 3HAUYeHHE (YHKUIUM Ha
MIPOMEXKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATUSMU: CTENEHHAs (DYHKIUS C HATYypaJlbHBIM U
LENBIM TOKa3areyeM, IpapuK CTENeHHOW (YHKIHUM C HATypadbHBIM M IEJIbIM
nokaszaresneM, rpaduk KOpHsS N-0if cTeneHu Kak (YHKIMU OOpaTHOUM CTENeHH ¢
HaTypaJIbHBIM MOKa3aTeNeM,

OMEepUpPOBATh TMOHSATUSIMU. JIMHEWHAs, KBaJpaTUyHas W JPOOHO-IMHEIHas
(yHKIMY, BBITIOJIHSITh 3JIEMEHTAPHOE UCCIEIOBAHNE U TIOCTPOEHUE UX TPAPUKOB,

CBOOOJIHO ONEpUPOBATh MOHATUSMU. TOKa3aTelbHAsl W JiorapupmMuyueckas
(yHKIIMM, WX CBOMCTBA W TpaduKH, UCIOJNB30BATh UX TPaPUKHU ISl pEHICHUS
YpPaBHEHUI;

CBOOOJIHO OMNEPHUPOBATH MOHSITUSMH. TPUTOHOMETPUYECKASI OKPY>KHOCTD,
onpeieNIeHUe TPUTOHOMETPUUECKUX (PYHKIIUNA YUCITIOBOTO apryMeHTa,;

UCIONb30BaTh rpadukd (YHKOUNA IS HMCCIENOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN TMpHU PEIICHUH 3a7ad U3 JIPYyTuX y4eOHBbIX MPEIMETOB U peaibHOU
KU3HH, BBIpAXKATH (OPMYJIaMHU 3aBUCUMOCTH MEXy BEIIMUUHAMU,

Hauana MaTemMaTn4eckoro aHajamn3a:

CBOOOJIHO OMNEPUPOBATh MOHATUSAMH. apudMeTHUECKas U Te€OMETpHUYECcKas
nporpeccusi, 0eCKOHEYHO yObIBaroIlasi reoMeTpruyecKas Iporpeccus, JUHEUHbIA U
AKCHOHEHIMATIBHBIA POCT, (hOpMyJia CIOXKHBIX IMPOLIEHTOB, UMETh IPEACTABICHUE
0 KOHCTAHTE;

UCIIOJIB30BaTh MPOTPECCUM JUIsl PEUICHUs] PealbHBIX 3a7ad MPHUKIAJTHOTO
Xapaxkrepa;



CBOOOJTHO OIEPUPOBATH MOHATHSIMH: TIOCIEI0OBATENBHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEeI0BAaTEILHOCTEN, MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIEI0BATEILHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHUS MAaTE€MaTUYeCKOro aHallM3a KakK aHalu3a
0OECKOHEYHO MaJIbIX,

CBOOOJIHO OIEpUPOBATh MOHSTUSMH. HENPEpPhIBHbIE (DYHKIUU, TOYKU
paspsbiBa rpaduka QyHKIUH, aCUMOTOTHI rpaduka GyHKIUY;

CBOOOJIHO OIEpPUPOBATh TMOHATHEM: (PYHKIIMS, HEMpEephIBHAs Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN /I pelIeHUs 3a]1ay,

CBOOOJIHO OIEpUPOBATh MOHSTUSIMU. TIepBas U BTOpas MPOU3BOJHbBIC
(byHKIMY, KacatenbHas K rpaduky QyHKIUY;

BBIYUCIIATH MPOU3BOJHBIE CYMMBI, IPOU3BEJICHUS, YACTHOTO W KOMIIO3UIIUU
IBYX (YHKIIUI, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUH;

UCIIOJIB30BaTh T€OMETPUUECKUNH U (DU3UYECKHI CMBICT MPOU3BOJHON MJis
pelIeHus 3a1ay.

MHokecTBa U JIOTHKA!

CBOOOJIHO  ONEpUPOBATH  MOHSATHUAMH. MHOXECTBO, OMNEpallMu  HaJ
MHOXECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar sl OMUCaHUs pealbHbIX
MIPOIIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJHO OIEpPUPOBATH MOHATUAMHM. OIPEICICHHE, TEOpeMa, ypaBHEHUE-
CJIE/ICTBHE, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTA, JOKA3aTEIbCTBO, PABHOCHIIbHbIE
ypaBHEHHUS U HEPABEHCTBA.

K koHmy oOyuenus B 11 kuacce oOyyaromuiicss MOJYYUT CIIEAYIOIIME
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM paboueld MporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOIr0 aHaIn3a»:

Yucaa v BBIYUCTICHUA:

CBOOOJIHO ONEpPUPOBATh TMOHATUSAMH. HATypallbHOE U 1IEJI0€ YHCIIO,
MHOXECTBA HATypaJbHBIX M ILEJbIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEITUMOCTHU
uenbix yncen, HOJl 1 HOK HatypanbHbIX yncen s peleHus 3a1a4, MPUMEHATh
anroput™M EBKIMAa;

CBOOOJHO ONEpPUPOBATH IMOHATUEM OCTaTKa MO MOJIYJIIO, 3alUChIBaTh
HaTypaJibHbIE YKCIIA B PA3JIMUYHBIX TO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS,

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUIEKCHBIE UYMCIIa B alreOpanvyeckoud u
TPUTOHOMETPUUECKON (popMe, BBIMOIHATH apu(PMETHUECKUE ONEepaluu ¢ HUMU U
M300pakaTh Ha KOOPJAMHATHOMN TUIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA!



CBOOOJIHO OMNEPUPOBATH MOHSITUSMH. HPPALMOHAIIbHBIC, TMOKa3aTeIbHbIE U
norapuMuYecKre HEPaBEHCTBA, HAXOJWTh UX PEHIEHUS C  MOMOIIbIO
PaBHOCWIBHBIX MIEPEXOIO0B,;

OCYILECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSITh  HEOO0XOoauMble  (GOPMYJbI  JUIsl  PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PEIICHUS
CHACTEMBI U COBOKYITHOCTEW PALMOHAJIBHBIX, UPPALMOHAJIBHBIX, IOKA3aTEIbHBIX U
norapuMuUYECKrX ypaBHEHUN U HEPABEHCTB,

peliarb palMOHAIbHBIE, AppaLMOHAIIBHEIE, IOKa3aTeJIbHBIE,
norapu@mMuyeckue U  TPUTOHOMETPUYECKHME YpaBHEHUSI W  HEPaBEHCTBA,
cozeprKale MOAYJIU U apaMeTphl;

MPUMEHSITH TpaduuecKkue METOJIbI 1Ji PElICHUs YPaBHEHUN U HEPABEHCTB, a
TAKKe 3a7a4 C MapaMeTpamu,

MOJICIUPOBAaTh pealibHbIE€ CUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPAKEHUS, YPABHEHHUs, HEPABEHCTBA U HMX CHUCTEMBI II0 YCJIOBHUIO 3a/a4YH,
UCCIIEIOBAaTh MOCTPOEHHBIE MOJEIM C UCIOJIb30BAHUEM alapara anreopsl,
WHTEPHPETUPOBATH OJTYUYECHHBIN PE3YIIbTAT.

DYHKUHMH U TPAPUKH:

CTpOUTh TpadUKd KOMMO3UIMU (YHKIUNA C TOMOIIBIO 3JIEMEHTAPHOIO
UCCIIEIOBAHUS U CBOMCTB KOMIIO3ULIMH ABYX (PYHKIIUIA;

CTPOUTH TE€OMETpHuecKkue oOpa3bl ypaBHEHUH U  HEPABEHCTB Ha
KOOPJAWHATHOU TIJIOCKOCTH;

CBOOOJIHO  OMEpPUPOBATh MOHATUSIMU. TpapuKUd TPUTOHOMETPUUECKHUX
byHKIMI,

MPUMEHSITh (YHKIUU JJi1 MOJECIUPOBAHUSA W UCCIEAOBaHUS pealbHBIX
IPOLIECCOB.

Havyana mareMaTu4ecKoro aHajusa:

MCIIOIb30BaTh MPOU3BOAHYIO I UCCIEN0BaHUs (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI,

HaxOJUTh HAMOOJbIIIEE U HAUMEHbIIIEe 3HAaUEHUs (DYHKIIMU HEMPEPHIBHON Ha
OTpPE3KE;

HCTIOJIB30BATh MPOU3BOAHYIO JUISl HAXOXKACHHUS HAWIYYIIEro pEleHUus B
NPUKIAJAHBIX, B TOM YHCJIE COLUHAIBHO-DKOHOMUYECKHUX, 3axadax, s
OMpENIeNICHUs] CKOPOCTH U YCKOPEHHs TMpoIlecca, 3aJaHHOro ¢GopMyJion Wiu
rpaguKoM;



CBOOOJIHO  ONEpPUPOBATh MOHATUAMH. TIepBOOOpazHasi, OMNpeaeTIEHHBIN
WHTETpaJl, HaXOJUTh MEPBOOOPA3HbIE 3JIEMEHTAPHBIX (YHKIMHA U BBIYUCIATH
unrerpan no gpopmyne Herotona-JIeitOuuiia;

HaXOJUTh TUIOMIAJHU TIOCKUX (PUTYp U 00BEMBI TEJ C TOMOIIBIO UHTETpaa,

MMETh NPEACTaBICHHE O MATEMAaTHYECKOM MOJCIIUPOBAHUM Ha TMPUMEPE
cocTaBieHus nuddepeHnaIbHbIX YpaBHEHUH,

pemaTth NpUKIagHBIE 3aJa4d, B TOM YHUCJIE COLMAIBHO-d’KOHOMUUYECKOTO M
(u3HYECcKOro xapakrepa, CpeICTBAMHA MaTeMAaTUYECKOIO aHaJIu3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyectBo yacos DJIEKTPOHHbBIE
No HaumeHoBaHue pa3/iejioB U TeM (un¢poBbie)
n/n NPOrpamMMblI Bcero Konrpoavrbie | Tlpaxririeciite o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
MHOX€ECTBO NEUCTBUTENBHBIX YHCEIL.
1 MHorounensl. PanyoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHENHBIX
YPaBHEHUU
9 @Oynkuuu u rpapuku. CreneHHas QyHKIHS ¢ 12 1
LIEJIBIM TIOKa3aTelIeM
3 Apudmernueckuil KOpeHb N-0i CTETEHH. 15 1
WppannonanbHble ypaBHEHUS
4 [TokazarenbHas pyHkius. [TokazaTenbHbe 10 1
yYpaBHEHHUS
5 Jlorapudpmuueckas GyHKIHUS. 18 1
Jlorapudmuueckue ypaBHEHUs
6 TpuronomeTpruyeckue BbIpaXKeHUs U 99 1
YpaBHEHHUS
ITocnenoBarenbHOCTH U POTPECCUU 10
HenpepsiBabie pynkuuu. [IpousBognas 20
9 [ToBTOpeHme, 0600IIeHNE, CHCTEMATU3 AN 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME 136 10 0




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No HaumeHoBaHue pa3jiesioB U TeM (un¢poBbie)
n/n NPOrpaMMblI Bcero Konrponbrivie | IMpakriieckite o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 Hccnenoanne QyHKIMIA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpa3Has U HHTETpa 12 1
3 I'paduky TPUrOHOMETPUUECKUX (DYHKITHA. 14 1
Tpuronomerpuieckre HepaBEeHCTBA
4 HppaunoHansHble, TOKa3aTelIbHbIE U 24 1
norapupMUUECKue HepaBEHCTBA
S) KomiuiekcHsle yncna 10
6 HatypanbHble U 1ienple yucia 10
CucTeMbl parioHaIBHBIX, HPPAIIMOHATBHBIX
7 MOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX 12 1
YPaBHEHUU
8 3anauu ¢ mapameTpamu 16 1
9 [ToBTOpeHmE, 06001IeHNE, CHCTEMATU3 AU 16 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbie
n/m Tema ypoxa Bceero Kontpoabubie | Hpakririeckite iISyquml Sﬁg)azonaTenbnble
padoThI padoThI pecypenI
1 MHoOkecTBO, onepaluy HaJ MHOKECTBaMHU 1
U UX CBOMCTBa
2 Huarpammel Diinepa-Benna 1
3 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO 1
anmapara JaJisl pelieHus 3a1a4y
Panmonansublie yncina. OOBIKHOBEHHBIC U
4 JeCATUYHbIE TPOOH, MPOLIEHTHI, 1
OeCKOHEYHBIE TIepUOANUYECKUE ApoOur
Panmonansubie yncina. OOBIKHOBEHHBIC U
S) JeCATUYHbIE TPOOH, IPOLIEHTHI, 1
OeCKOHEYHBIE TIepUOANYECKUE ApoOu
5 [Tpumenenue qpoOei u MPOLEHTOB IS 1
pelieHus NPUKIaIHbIX 3a/1a4
; [Tpumenenue qpoOei u MPOLEHTOB IS 1
pelieHus NPUKIaIHbIX 3a/1a4
8 JleficTBUTENbHBIC YKCIa. PalioHalbHBIE U 1
HppalOHAJIbHbIE YHCIIA
9 Apudmernueckre onepaum ¢ 1
JNENUCTBUTENbHBIMU YUCIIAMU
10 Moayiib JEMCTBUTENBHOTO YUCIIA U €T0 1
CBOKCTBA




11

[TpuGnmkEHHBIE BEIYMCIICHHS, TPaBHUIIA
OKpPYIJVICHUS, IPUKU/KA U OLIEHKA
pe3yibTaTa BEIYMCICHUN

12

OCHOBHBIE METO/IbI PELIECHUS LENIBIX U
IpoOHO-PAITMOHANBHBIX YPaBHEHUNA U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PELIECHUS LENIBIX U
IpoOHO-PAITMOHANBHBIX YPaBHEHUNA U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELIECHUS LENIBIX U
IpoOHO-PAITMOHANBHBIX YPaBHEHUNA U
HEPaBEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenre MHOTOWIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHOrOo4JIeHBI C HEIBIMH KO HUIIMEHTAMH.
Teopema Buera

17

Pemrenne cucreM JIMHENHBIX YPaBHEHUU

18

Pemrenne cucreM JIMHENHBIX YPaBHEHUN

19

Martpuna cucTeMsbl JIMHEWUHBIX YPaBHEHMUIA.
Omnpenenurens MAaTPUILI 2X2, €ro
F€OMETPUUYECKUI CMBICII U CBOMCTBA;
BBIUHCJICHUE €TI0 3HAUCHUS

20

Omnpenenurens MAaTPUIBI 2X2, €ro
F€OMETPUUYECKUI CMBICII U CBOMCTBA;
BBIYHCIIEHUE €0 3HAUYEHUS

21

[IpuMeHeHue onpeaeuTeNs 1 peLeHus
CUCTEMBI JIMHEMHBIX YPaBHEHUN




22

PelreHne npukiiagHeIxX 3a1a4d ¢ IOMOIIBIO
CUCTEMBI JIMHEMHBIX YPaBHEHUN

23

PemreHne npukiiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEMHBIX YPaBHECHUN

24

Konrponsnas padora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YpaBHEHUH"

25

@yHKLUSA, CIIOCOObI 3a1aHUs (PYHKITUH.
B3aumuo o6patabie pynkimn. Kommosumms
byHKIHMI

26

I'padux pyHKIUN. DIeMEeHTapHbIE
npeoOpa3oBaHus TpapuKoB QyHKIIHIHA

27

OO6nactp onpeneneHuss 1 MHOKECTBO
3HayeHu# ¢pyHkuuu. Hynn ¢pyHkumm.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

28

YérHpie 1 HEUETHBIC (DYHKITHH.
[lepuonuueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKLIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITUH.
Haubonpliee 1 HauMeHbIlIEe 3HAUCHUE
(GYHKIMN Ha TPOMEXKYTKE

30

Jluneiinas, KBapaTU4Has U IPOOHO-
TUHEeWHas GyHKIUN

31

DneMeHTapHOE UCCIIEeI0BaHUE U
MOCTpOeHHE TPadUKOB STHX QYHKIUN

32

DneMeHTapHOe UCCIIEeI0BaHUE U
MOCTpOCHHE TPaUKOB STHX QYHKIUN

33

Crernens ¢ O CJIbIM ITOKA3aTCICM. bunom




HrroTona

Crernens ¢ O CJIbIM ITOKA3aTCICM. bunom

34
HeroTona
CrenenHast GyHKUHUS C HATYpPaJTbHBIM U

35 1esbIM nmokaszaresneM. E€ cBoiicTBa u
rpaduk

36 Konrponsnas padora: "CreneHHas
¢ynkuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOWCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOWCTBA

39 [TpeoOpa3oBaHuUs YUCIOBBIX BHIPAKEHHIA,
COJIEpIKAINX CTENEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BHIPAKEHHI,
COJIEpIKAINX CTENEHU U KOPHU

41 [TpeoOpa3oBaHUs YUCIOBBIX BHIPAKEHHI,
COJIEpIKAINX CTENEHU U KOPHU
WppanmonaneHele ypaBHeHUs. OCHOBHbBIE

42 METO/Ibl PELIEHHS UPPALIUOHAIBHBIX
YPaBHEHUU
WppanmonaneHele ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PELIEHHS] UPPALIUOHAIBHBIX
YPaBHEHUU
WppanmonaneHele ypaBHeHUs. OCHOBHbBIE

44 METOBbI PEUICHUS UPPALIMOHATIbHBIX
YPaBHEHUU

45 PaBHOCWIBHBIE ITEPEXO/IbI B PELICHUU




UPPALMOHAIIBHBIX YPAaBHEHUU

PaBHOCWIBHBIE ITEPEXO/IbI B PELICHUN

46 UppaIMOHAIBHBIX YPaBHEHHH

47 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUN
UppaIMOHAIBHBIX YPaBHEHUH

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUN
UppaIMOHAIBHBIX YPaBHEHHH
CBoiicTBa u rpaduk KOpHs N-0ii CTENEHN

49 Kak (QyHKIIMH 0OpaTHOM CTENEeHH C
HaTypaJIbHBIM ITOKa3aTeIeM
CBoiicTBa u rpaduk KOpHs N-0ii CTENeHN

50 KaK (YHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM TTOKa3aTeIeM
Konrponsnas pabdora: "CpoiicTBa u rpapux

o1 KOpHs N-oi creneny. MppanuoHaibHble
YpaBHEHHUS"

59 CreneHb ¢ palMOHAIbHBIM MTOKa3aTeIeM U
€€ CBOMCTBA

53 CreneHb ¢ palMOHAIbHBIM MTOKa3aTeIeM U
€€ CBOMCTBA

54 CreneHb ¢ pallMOHAIbHBIM [TOKa3aTeIeM U
€€ CBOMCTBA

55 [Toka3zarenbHast QyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUH I
pelIeHus ypaBHEHUI

57 Hcnonb3oBanue rpaduka QyHKIUH I

pelIeHus ypaBHEHUI




ITokazarenbHble ypaBHEHUA. OCHOBHBIE

58 METOBI PELICHHS TTOKa3aTeIbHBIX 1
YPaBHEHUU
[Toka3zarenbHble ypaBHeHUs1. OCHOBHBIE

59 METOBI PELICHHS TTOKa3aTeIbHBIX 1
YPaBHEHUU
[Toka3zarenbHble ypaBHeHUs1. OCHOBHBIE

60 METOBI PELICHHS TIOKa3aTeIbHBIX 1
YPaBHEHUU

61 KonrponsHas pabdora: "[lokazaTenbHast 1
¢yukuus. IlokasarenbHble ypaBHEHHS

62 Jlorapudm uucna. CpoiicTBa norapugpma 1

63 Jlorapudm uucna. CpoiicTBa norapugpma 1

64 Jlorapudm uucna. CpoiicTBa norapugpma 1

65 JlecATUYHBIEC U HATypaAJIbHBIE JTOTapHUPMbI 1

66 JlecATUYHBIE U HATypaJIbHbIE JTOTapHU(PMbI 1

67 [IpeoOpa3oBanue BBIpaKEHHM, COEPKAIIUX 1
Jorapupmbl

68 [IpeoOpa3oBanue BBIpaKEHHM, COEpKAIIUX 1
sorapupmbl

69 [IpeoOpa3oBanue BeIpaKEHHM, COEpKAIIUX 1
Jorapupmbl

70 Jlorapudmuueckas GyHKUus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckas GyHKuus, €€ CBOWCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUH I 1

pelIeHus ypaBHEHUI




Hcnonb3oBanue rpaduka QyHKIUH 11

73 pelIeHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

74 METOBI PELICHUS JIOTapUPMUIECKUX
YPaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

75 METOBI PELICHUS JIOTapU(PMUIECKUX
YPaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METOBI PELICHUS JIOTapUYMUIECKUX
YPaBHEHUU

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUN
norapu(pMUUECKUX ypaBHEHHUH

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUN
norapu(pMUUECKUX YpaBHEHHUH

79 Konrponsnas padora: "Jlorapudpmuueckas
¢yukuus. Jlorapudpmudeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHI'€HC U KOTAHI'€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHI'€HC U KOTAHI'€HC
YHCIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHTE€HC
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHTE€HC
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIIpEETIEHNE TPUTOHOMETPUUECKHUX

(GYHKIMN 4UCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 orpeesieHIe TPUTOHOMETPHYECKUX 1
(YHKIMIA YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIpAXKCHUIN

01 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAXKCHUIN

92 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAXKCHUI

93 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAXKCHUIN

94 Pemrenne TpUroHOMETPUYECKUX YPAaBHEHUN 1

95 Pemrenne TpUroHOMETPUYECKUX YPAaBHEHUN 1

96 Perienne TpUrOHOMETPUUECKUX YpaBHEHHHA 1

97 Pemrenne TpUroHOMETPUYECKUX YPAaBHEHUN 1

98 Perienne TpUrOHOMETPUUECKUX YpaBHEHHHA 1

99 Perienne TpUrOHOMETPUUECKUX YPaBHEHHMA 1

100 Perienne TpUrOHOMETPUUECKUX YpaBHEHHMA 1
KonrpomnsHas pabora:

101 "TpUroHOMETPUYECKHUE BHIPAKEHUS U 1
TPUTOHOMETPUUECKUE YPAaBHEHUS

102 [TocnenoBaTenbHOCTH, CLIOCOOBI 3aAaHUS 1

nociegoBaTenbHoCcTeEd. MeTos




MaTeMaTUYECKON MHIYKIUU

MOHOTOHHBIC U OrpaHUYCHHBIC

103 nocienoBareabHOCTU. MicTopus aHamm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yObIBaro1asi reoMeTpuyecKast
porpeccust

107 Cymma 6eckoHEeYHO yObIBaroOIIei
reOMETPUUECKOI IIPOTPECCUH

108 JIMHENHBIN U SKCTIOHEHIUAJIBHBIN POCT.
Yucno e. PopMyiia CIOKHBIX IIPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.
Yucno e. PopMyiia CIOKHBIX IIPOLIEHTOB

110 Hcnonp30BaHNne IPOrpeccuy sl pelIeHUs
pEeaJIbHBIX 3a/1a4 MPUKIIAJAHOTO XapaKTepa

111 KonrpomnsHas pabora:
"[locenoBaTenbHOCTU U IIPOIPECCUH

112 HenpepoiBHbIE GYHKIIUU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TPapHUKOB
byHKIMI

114 CBoiicTBa (hyHKIMIA HEMPEPHIBHBIX HA
OTpE3Ke

115 CBoiicTBa (hyHKIIHMI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTtoa MHTEpPBaJIOB JUIsl pELICHUS

HEPaBEHCTB




Meron HHTEPBAJIOB [UIs PELLIECHUS

117
HEPaBEHCTB

118 MeToa UHTEpPBAJIOB JAJIS pEIICHUS
HEPaBEHCTB

119 IIpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
(GYHKUMN A7Is pelIeHus 3a1a4

120 IIpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
(GYHKUMN A7 pelIeHus 3a1a4

121 [lepBas u BTOpas Mpou3BOAHbIEC GYHKIUN

122 Omnpenenenue, reOMETPHUECKUI CMBICT
MPOU3BOJHOM

123 Omnpenenenue, GU3MYECKUANR CMBICIT
MPOU3BOJHOM

194 VYpaBHEeHHE KacaTeIbHOU K TpauKy
byHKIIN

195 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIN

126 [Tpon3BoAHBIE FIEMEHTAPHBIX (DYHKIIHIA

127 [Tpou3BoaHBIE AIEMEHTAPHBIX (DYHKIIHIA

128 [Tpou3BoaHasi CyMMBI, IPOU3BEICHHS,
YaCTHOTO U KOMITO3UIIMH (yHKIUN

129 [Tpou3BoaHast CyMMBI, IPOU3BEICHHS,
YaCTHOTO U KOMITO3UIINH (YHKIUN

130 [Tpou3BoaHast CyMMBI, IPOU3BEICHHS,
YaCTHOT'O U KOMITO3UIIMH (DyHKIUN

131 Konrponsnas padora: "IIpouszBoanas”

132 [ToBTOpeHmEe, 06001IeHNE, CHCTEMAaTU3 AU




3HaHMU: "YpaBHeHuU"
133 [ToBTOpeHmEe, 06001IeHNE, CHCTEMAaTU3 AU 1
3HaHui: "OyHkun"
134 HToroBasi KOHTpoJbHAsA paboTa
135 HToroasi KOHTpoJIbHAsA padoTa
136 HOBTOPGHI/IG, 000011eHe, cucTeMaTH3aIus 1
3HAHHI
OBUIEE KOJIMYECTBO YACOB 10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHHs

DJIEeKTPOHHbBIE
uupposeie
o0pa3oBaTejibHbIE

pecypcebl

IIpuMeHeHnne nNponu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpuMeHeHnne nNponu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIUI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpuMeHeHnne nNponu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIUI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpuMeHenne nNponu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHenne nNponu3BOIHOM K
UCCIIeIOBaHHIO (PYHKIUI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpuMeHenne nNponu3BOIHOM K
UCCIIeIOBaHHIO (PYHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxneaue HauOoJIbIIErO U

HAaUMEHBILIETO 3HAaUEHUSI HEMPEPHIBHOMN

(GYyHKIMHU Ha OTpe3Ke

Haxoxneaue HauOoJIbIIErO U




HAUMEHBILIETO 3HAaUEHUSI HENPEPHIBHOMN
(GYyHKIMHU Ha OTpe3Ke

Haxoxneaue HanOOoJIbIIErO U
HAaWMEHBIIIETO 3HAUYCHUSI HEMPEPHIBHON
(GYyHKIMHU Ha OTpe3Ke

10

Haxoxneaue HanOOoJIbIIErO U
HAaWMEHBIIIETO 3HAUYCHUSI HENPEPHIBHON
(GYyHKIMU Ha OTpe3Ke

11

Haxoxneaue HanOOoJIbIIErO U
HAaWMEHBIIIETO 3HAUYCHUSI HENMPEPHIBHON
(GYyHKIMU Ha OTpe3Ke

12

Haxoxneaue HanOOoJIbIIErO U
HAaWMEHBIIIETO 3HAUYCHUSI HEMPEPHIBHON
(GyHKIMU Ha OTpe3Ke

13

[IpumeHnenne npou3BOIHON IS
HaXO0XJIEHUS HAUJIY4IIEro PELICHUS B
MPUKJIAJHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHON JIs
HaXO0XJIEHUS HAUJIY4IIEro PELICHUS B
MPUKJIAJHBIX 3a7a4ax

15

[Ipumenenne npou3BOIHON JIs
OIIpEETIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOro (OpMyJION HITN
rpaduKoM

16

[IpumeHnenne npou3BOIHON IS
OIIpEETIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHoro (GopMyJIoN HITN
rpaduKoM




17 Kommnoszunus ¢hyHKImit

18 Kommnosunus ¢hyHKImit

19 Kommnoszunus ¢hyHKImit

20 I'eomeTprueckue oOpa3bl ypaBHEHH Ha
KOOPJAMHATHOW TIOCKOCTH

21 I'eomeTprueckue oOpa3bl ypaBHEHHA Ha
KOOPJAMHATHOW TIOCKOCTH

99 Konrponsnas pabdora: "HccnenoBanue
(GYHKIMH C TOMOUIBIO TPOU3BOAHOM"

23 ITepBooOpa3Hasi, OCHOBHOE CBOHCTBO
NepBOOOPA3HBIX

24 ITepBooOpa3HbIe 3IeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaxoXAEHUS TEPBOOOPA3HBIX

25 ITepBooOpa3HbIe 3eMEHTAPHBIX (DYHKITHIA.
[IpaBusa HaxoXAEHUS TEPBOOOPA3HBIX

26 Nurerpai. I eoMeTpuyeCcKuil CMBICIT
MHTETrpaja

7 Brruncnenue onpenenéHHoro MHTerpana
o ¢opmyne Herorona-JIeitbunua

28 Brruncnenue onpenenéHHoro MHTerpana
o ¢opmyne Herorona-JIeitbuua

29 [TpuMeHeHHne HTETpaa Uil HAXOXKACHUS
TIOIIAeH MIocKuX Guryp

30 [TpumeHeHHne UHTETpaa Uil HAXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemienuit udpdepeHnaTbHBIX

YPaBHEHUU




[Tpumeps! pemienuit tudpdepeHnaTbHBIX

32 N
ypaBHEHUIA
MaremaTHuecKoe MOJICIINPOBaHUE

33 pEAJIbHBIX MTPOLIECCOB C IIOMOLIBIO
i QepeHInanbHbIX ypaBHEHUHA

34 Konrponsnas padora: "[leppooOpasnas u
UHTErpan”

35 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA ¥ rpauKu

36 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U rpauKu

37 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U rpauKu

38 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA ¥ rpauKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U IrpauKu
OT60p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPHUUECKUX

YPaBHEHUH C IIOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTHU

PemreHne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 PemreHne TpuroHOMETpUYECKUX
HEPABEHCTB

46 PemreHne TpuroHOMETpUYECKUX
HEPABEHCTB

47 PemreHne TpuroHOMETpUYECKUX
HEPABEHCTB
Konrponsnas padota: "I'paduku

48 TPUTOHOMETPHUYECKUX (YHKIIHH.
TpuronomeTprueckue HEpaBEHCTBA"

49 OCHOBHBIE METO/IBI PELLIEHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PELLIEHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PELLICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PELLICHUS
norapu(pMHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IBI PELLIEHUS
norapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IBI PELLICHUS
norapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IBI PELLIEHUS

norapu(pMHUUECKUX HEPABEHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> UppaloOHAIbHBIX HEPABCHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UppaloOHAIbHBIX HEPABCHCTB
59 OCHOBHBIE METO/IbI PEIICHHS
UppaloHaAIbHBIX HEPABCHCTB
60 OCHOBHBIE METO/IbI PEIICHHS
UppaloOHAIbHBIX HEPABCHCTB
61 I'paduueckre METObI peLICHHUs
UPPALUOHAIBHBIX YPaBHEHHI
62 I'paduueckre METObI peLICHHUs
UPPALUOHAIBHBIX YPaBHEHHI
63 I'paduueckre METObI peLICHHUs
MOKa3aTeIbHBIX YPaBHECHUN
64 I'paduueckre METObI peLICHHUs
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckre METObI peLICHHUs
norapu(pMHUUECKUX YpaBHEHHUH
66 I'paduueckue METObI peLIeHUs
norapu(pMHUIECKUX HEPABEHCTB
67 I'paduueckue METObI peLIeHUs
norapu(pMHUIECKUX HEPABEHCTB
I'paduueckre METObI peLICHHUs
68 MOKa3aTeIbHbBIX U JIOTapU(YMUIECKUX
YPaBHEHUU
I'paduueckre METObI peLICHHUs
69 MOKa3aTeIbHbBIX U JIOTapU(YMUIECKUX

YPaBHEHUU




70

I'padudeckue MeTOAbI peIIeHUS
MOKA3aTeIbHBIX U JTOTaPHPMUIESCKIX
HEPABEHCTB

71

I'padudeckue MeTOABI peIICHUS
MOKA3aTeIbHBIX U JTOTaPHPMUIESCKIX
HEPABEHCTB

72

Konrponsnas padora: "UpparroHaibHsle,
NoKa3aTeIbHbIC U JOrapupMUUIECKIe
HEpaBEHCTBA"

73

KommnekcHbie uncna. AnreOpandeckas u
TPUTrOHOMETpHYECKasi POPMBI 3aIHCH
KOMIUIEKCHOTO YHUCIIa

74

KommnekcHbie uncna. AnreOpandeckas u
TPUTrOHOMETpHYECKasi POPMBI 3aIHCH
KOMIUIEKCHOTO YHUCIIa

75

Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCITAMHU

76

Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHUCITaAMHU

7

N300pakeHre KOMIUIEKCHBIX YHCET Ha
KOOPJAUHATHOW TIOCKOCTH

78

N300pakeHre KOMIUIEKCHBIX YHCeT Ha
KOOPJAMHATHOW TIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOTO Yncia

80

®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOTO Yncia

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCCII OJIA




penieHus pU3NIEeCKUX U T€OMETPUIECKIX
3a1a4

Konrpomnsnas pabdora: "KomruiekcHbie

82 N
qucia

83 HatypanbHble U niensle yucia

84 HatypanbHble u Lenble yucna

85 [TpumeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YHCEIT

86 [TpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YHCEIT

87 [TpumeHeHne MPU3HAKOB AETUMOCTH
nenbix yucen: HOJl 1 HOK

88 [TpumeHeHne MPU3HAKOB AETUMOCTH
nenbix yucen: HOJl 1 HOK

89 [TpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YHUCEJI: OCTATKH 110 MOIYJIIO

90 [TpumeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YHUCEJI: OCTATKH 110 MOIYJIIO
[TpumeHeHne MpU3HAKOB AETUMOCTH

91 LEJIBIX YHUCeIN. anroput™ EBkimaa st
pelIeH s 3a/1a4 B LEJbIX YUCIIax

92 KonrtponbHast padota: "Teopus nenbix
qucen'
CucteMa u COBOKYITHOCTh YpaBHEHHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIC/ICTBUS

94 CucteMa u COBOKYITHOCTh YpaBHEHHUH.

PaBHOCHIBHBIE CUCTEMEI M CHCTEMBI-




CICACTBUA

95 OcHoBHBIC MCTOABI PCIICHHUA CUCTCM U

COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUN

OCHOBHBIE METOJIbI PELICHUS CUCTEM U
96 COBOKYITHOCTEH MppalMOHaIbHBIX
YPaBHEHUU

OCHOBHBIEC METOJIBI PELICHUS CUCTEM U
97 COBOKYITHOCTEH MMOKa3aTeIbHBIX
YPaBHEHUU

OCHOBHBIEC METOJIbI PELICHUS CUCTEM U
98 COBOKYITHOCTEH MMOKa3aTeIbHBIX
YPaBHEHUU

OCHOBHBIE METOJIBI PELICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMudeckux
YPaBHEHUU

OCHOBHBIE METOJIBI PELICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMudeckux
YPaBHEHUU

[TpuMeHeHHnEe CUCTEM K PELICHHUIO
MaTeMaTUYECKUX 3a]a4 U 33/1a4 U3

101 pa3nuYHBIX 00JacTel HAyKH U peatbHOM
KU3HH, UHTEPIPETALNS TOTYYCHHBIX
pe3yabTaToB

[TpuMeHeHHne CUCTEM K PELICHHUIO
MaTeMaTUYECKUX 3a]a4 U 33/1a4 U3

102 pa3NuYHBIX 00JacTell HAyKH U peatbHOM
KU3HH, UHTEPIPETALNS TOTYYSHHBIX
pe3yabTaToB




IIpuMeHeHNnEe HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a]a4 U 33/1a4 U3

103 pa3nuYHBIX 00JacTell HAyKH U peatbHOM
KU3HH, UHTEPIPETALNS TOTYYSHHBIX
pE3yNbTAaTOB
KonrtponsHas pabdota: "Cucremsl

104 palMoHaIBHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX
ypaBHEHUM"

105 PannoHanbHbIE ypaBHEHMS C IapaMeTpaMu

106 ParmonanbHble HEpPaBEHCTBA C
napameTpamu

107 PannoHanbHbBIE CUCTEMBI € ITapaMeTpaMu

108 HppanmoHanbHble ypaBHEHHS,
HEPaBEHCTBA C TapaMeTpaMu

109 HppanoHaibHbIE CUCTEMBI C
napameTpamu

110 [Toka3zaTenbHbIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokasaTenbHbIE CUCTEMBI C ITapaMeTpamMu

112 Jlorapudmudeckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapugmuueckue CUCTEMBI C
napameTpamu

114 TpuronomeTpruyeckue ypaBHEHUS C
napameTpamu

115 TpuronomeTpruyeckue HEpaBeHCTBA C

napameTpamu




116

TpuUroHoMeTpUYECKUE CUCTEMBI C
rapameTpamu

117

[TocTpoenue u ucciaenoBaHue
MaTeMaTHUYECKUX MOJIEIeH peaabHbIX
CUTYalHUi C IOMOILIBIO YPABHEHUH C
napameTpamu

118

[TocTpoenue u uccaenoBaHue
MaTEMaTUYECKUX MOJIENEN pealbHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPaBHEHUU
C mapaMeTpaMu

119

[TocTpoenue u uccaenoBaHue
MaTEMaTUYECKUX MOJIENEN pealbHbIX
CUTYalUil C IOMOLIBIO CUCTEM YPaBHEHUU
C mapaMeTpaMu

120

Konrponsnas pabdora: "3anaun ¢
napaMmeTpamu’

121

[ToBTOpEeHnue, 06001IeHNE,
CUCTEMAaTH3alMs 3HaHUH: "'YpaBHEHUS"

122

[ToBTOpeHnue, 06001IIeHNE,
CUCTEMAaTH3alMs 3HaHUi: "'YpaBHEHUS"

123

[ToBTOpeHnue, 0600IIEHNE,
CHUCTEMAaTH3alMs 3HAaHUN: "' Y paBHEHHUSL.
Cucrembl ypaBHEHU"

124

[ToBTOpEeHnue, 0600mIIEHNE,
cucTeMaru3anus 3HaHui: "HepaBeHcTBa"

125

[ToBTOpeHnue, 06001IIeHNE,
cucTeMaru3anus 3HaHui: "HepaBeHcTBa"

126

[ToBTOpeHnue, 06001IIeHNE,




cucTeMaru3anus 3HaHui: "HepaBeHcTBa"

[ToBTOpeHnue, 06001IeHNE,

127 cucteMartuzanus 3HaHuil: "TlpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpEeHnue, 06001IIeHNE,

128 cucteMartuzanus 3HaHuil: "TlpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpEeHnue, 06001IIeHNE,

129 cucteMartuzanus 3HaHuil: "TlpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 06001IeHNE,

130 cucTeMatu3auus 3HaHui: "MHTerpan u ero 1
IIpUMEHEHHE"

131 [ToBTOpeHnue, 0600IIEHNE, 1
cucreMartu3anus 3HaHui: "OyHkun'"

132 [ToBTOpEeHnue, 06001IeHNE, 1
cucreMartusanus 3HaHui: "OyHkun'"

133 [ToBTOpeHnue, 0600IIEHNE, 1
cucreMartu3anus 3HaHui: "OyHkun'"

134 HToroBast KOHTpoJbHast paboTa

135 HtoroBast KOHTpoJbHast paboTa

136 [ToBTOpEHwME, 0606meHILIe, 1
CUCTeMAaTH3aINsl 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOM ITPOI'PAMMBbBI

10 KJIACC
Kox .
IIpoBepsiemble MpeAMeTHbIE Pe3yJAbTAThI 0CBOEHHS OCHOBHOIA
MpOBepPsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero 0o1ero 06pa3oBaHus
pe3yJabTaTa
1 Hucna v BBIYKUCICHUS
11 OnepupoBaTh MOHATHSAMH. pAlMOHAJIBHOE W JEHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAS U IECATHYHAS IpOOb, POLICHTHI
12 BemonuaTe  apudmeTHyeckue — Omepand ¢ palMOHAIBHBIMU U
' JeMCTBUTENBHBIMU YHCIIAMHU
13 BoInonasaTh npubanKEHHBIC BEIYUCIICHHS, UCTIOIB3YS IPAaBUIIa OKPYTIICHHUS,
' JeNaTh MPUKHUIKY U OILICHKY pe3yJIbTaTa BEIUMCICHHH
OnepupoBaTh NOHATUSAMH. CTEIEHb C IIENBIM IOKa3aTelieM, CTaHIapTHas
14 ¢dopma 3ammcu JEHCTBUTENBHOIO YHCIA, KOPEHb HATYpajJbHOM CTEINEHH;
' UCTOJIb30BATh MOAXOIAIIYI0 (OpMYy 3amucu JSHCTBUTENBHBIX YHMCEN IS
pelIeHHsI MPaKTHYECKUX 3aj1ay ¥ MPeICTaBICHH TaHHbBIX
OnepupoBath MOHATUSMU: CHHYC, KOCUHYC M TAaHT€HC MPOU3BOJIBHOTO YT,
15 UCIOJb30BaTh  3alUCh  NPOU3BOJILHOTO  yIJla  4epe3  oOpaTHbIE
TPUTrOHOMETpHUYECKHE QYyHKIHH
2 VYpaBHEHMSI U HEPABEHCTBA
OmnepupoBaTh MOHATUAMHU: TOXJIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppalnroHaIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE YpaBHEHUE
99 BrimonHATe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPKEHUH M pelIaTh
' TPUTOHOMETPUUYECKHE YPaBHEHHUS
BrimonHATe npeoOpazoBaHus LEJBIX, PAllMOHATBHBIX M MPPALMOHAIBHBIX
2.3 BBIPQ)KCHUH M pEIIaTh OCHOBHBIC THIIBI LENbIX, PAlMOHAIBHBIX U
UppalMOHAIbHBIX YPaBHEHUI U HEPABEHCTB
54 [IpuMeHSATh ypaBHEHHS M HEPABEHCTBA JJIsl PEIICHUS MaTeMaTHYeCKHX
' 3aj1a4 M 3a/1a4 U3 pa3InYHbIX 001acTei HAYKU U peaslbHOW KU3HU
MogenupoBaTh peajbHBIE CHUTYyallMd Ha S3bIKE airedpbl, COCTABIISATh
2.5 BBIPAXKCHUS, YpaBHEHHUs, HEPABEHCTBA 10 YCIOBMIO 3a/1a4M, MCCIIEOBATh
MOCTPOCHHBIE MOJIENH C MCIIOJIb30BaHUEM ammapara anreOpbl
3 @OyHKUIUYU U TpapUKU
31 OnepupoBaTh MOHATUAMU: (YHKLUS, CIIOCOOBI 3aqaHus (PyHKIMH, 00IacTh

ONpeNIeJICHUs] W MHOXKECTBO 3HaYeHMH (QyHKIMM, rpaduk ¢yHKIUH,




B3aMMHO OOpaTHbIe (QyHKIMN

OnepupoBaTh TOHATHSAMU: UYETHOCTH M HEUETHOCTh (YHKIMH, HYIU

32 (GYHKINH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA
3.3 Hcnonp3oBath rpaduku QyHKIUHN U1 pelieHns ypaBHeHUN
3.4 Ctpoutpb u unTaTh rpaduKu TUHEHHON (QYHKIMM, KBaAPaTUUHONW (YHKIINH,
' CTETEeHHON (PYHKIIMHU C LIEJIBIM ITOKa3aTeeM
Hcnonb3oBate rTpaguku (yHKIOMA I8 HMCCIEIOBAaHUS IPOLECCOB U
3.5 3aBUCUMOCTEH TPU pEIICHUH 3ajad M3 APYruX Y4eOHBIX HpPEIMETOB U
peanbHOM )KU3HHU, BBIpaXKaTh (POpMyJIaMHU 3aBUCUMOCTH MEK/y BEIMUMHAMHU
4 Hauana maTemMaTn4eckoro aHanmsa
41 OnepupoBaTh MOHATUSAMH. IIOCIEAOBATEIbLHOCTh, apudmMeTnueckas U
' reoOMEeTpPHUECKasi IPOTPECCUU
4.9 OnepupoBaTh MOHATHUAMHU. OECKOHEYHO YOBbIBaroOIasi TIeOMETpHUYEcKas
' nporpeccusi, cyMmma OECKOHEUHO YOBbIBAIOIIEH T€OMETPUUYECKON POrpeccun
4.3 3amaBarh MOCIEI0BATEILHOCTH Pa3IMYHBIMK CIIOCOOAMU
44 Hcnons3oBarh CBOMCTBA IIOCJIEAOBATEIIBHOCTE M INPOTPECCUU  JIA
' pelIeHHs peabHbIX 3a/1a4 MIPUKIIAIHOTO XapakTepa
S) MHokecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSAMU: MHOXECTBO, ONEpalliy Ha/l MHOKECTBaMH
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaT Ui ONHCAHUs
5.2 peanbHBIX MPOIECCOB U SIBICHHM, MPH PELICHUHU 3a/1a4 U3 IPYTUX y4eOHBIX
MIPEMETOB
5.3 OnepupoBaTb  MOHATUSIMH.  ONpEJAEICHUE,  TEOpema,  CIEACTBUE,
' JI0Ka3aTeNIbCTBO
11 KJIIACC
Kox .
IIpoBepsiemble MpeAMeTHbIE Pe3yJAbTAThI 0CBOEHHS OCHOBHOI
MpPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeIHero 0o1ero 06pa3oBaHus
pe3yJabTaTa
1 Hucna v BBIYKUCICHUS
OnepupoBaTh MOHATUSAMH. HATypalbHOE, IIEJI0€ YHUCIO; HCIOIb30BATh
1.1 NPU3HAKK JEIMMOCTH LEJNbIX YHCEN, Da3NIoKEHHE 4YHcia Ha IPOCThIC
MHOKHUTEIH JUIsl pelIeHHs 3a71a4
1.2 OnepupoBaTh MOHATHEM: CTENICHb C PAIlMOHAIBHBIM MTOKa3aTeIeM
13 OnepupoBaTh HNOHATHAMHM: JOrapu(mM 4ucia, NeCATUYHBIC U HATypaJbHbIE
' sorapudMsI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpuMeHsATH CBOWCTBA CTENMEHH JJIsI TNPeoOpa3oBaHMs  BBIPAKCHHI,




OIICpHUPOBATH IIOHATHUAMM. IIOKA3ATCIBbHOC YPAaBHCHUC M HCPABCHCTBO,
peuiaTb OCHOBHBIC THUIIBI ITOKA3ATCIIBHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB

BeimonHATe mpeoOpa3oBaHusl BBIPAKEHHUH, COJEpKAlUX JIOrapu(pMBbI;

2.2 ONEPUPOBAThH TMOHATUSAMU: JIOTApU(MHUUECKOEC YpPaBHEHHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THIIbI JIOTapU(MHUUECKUX YPaBHEHHI U HEPABCHCTB
2.3 Haxomuts pemieHus npocTeNnX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHIATHSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUH U €€ pEIlIEHUE,
2.4 HCII0JIb30BAaTh CUCTEMY JMHEWHBIX YPAaBHEHUHN Ul PELICHUS MPAKTUYECKUX
3aj1a4
25 Haxonutp peleHust IpoCTEUIINX CUCTEM U COBOKYITHOCTEW Pal[MOHAIBHBIX
' ypaBHEHHI U HEPABEHCTB
MogenupoBaTh peajbHBIE CHUTYallMd Ha S3bIKE airedpbl, COCTABISAThH
2.6 BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCJIOBMIO 3aJayH,
HCCIIeIOBATh MOCTPOECHHBIE MOJIETH C UCTIOIBb30BAaHUEM arlapara ajareopsl
3 @OyHKUIUU U TpapUKU
OnepupoBarh MOHATUSAMH. TEpHOAMYECKass (DYHKIMS, TMPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpeMyMma (QYHKUMH, HauOoibllee W
' HauMeHbllee 3HAYCHUS (QYHKLUMH Ha MPOMEXKYTKE; HCIIOJIb30BaTh MX IS
uccienoBanus GYHKINH, 3aIaHHON rpadukom
OnepupoBaTh MOHATHAMH: TPapUKH MMOKA3aTENbHOM, JOrapuPMHUUECKOH U
3.2 TPUTOHOMETPHUECKMX (YHKUMH, H300pakaTb HMX Ha KOOPAMHATHOU
IJIOCKOCTH M UCIIOJIB30BATh JUIsl PELICHUs YPAaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH Tpa(UKU JIUHEHHBIX ypaBHEHUN
' 1 UCII0JIB30BATh UX JUISl PEILIEHUS CUCTEMBI JIMHEWHBIX YpaBHEHUN
3.4 Hcnonb3oBate rTpaguku (yHKIOMA I8 HMCCIEIOBAaHUS IMPOLECCOB U
' 3aBUCUMOCTEH U3 IPYTUX YUeOHBIX AUCHUIUINH
4 Havana maTemaTnueckoro aHaausa
OnepupoBath MOHATUAMU: HeTIpepbIBHAS (DYHKIIMS, TPOU3BOIHAS (PYHKLIUY;
4.1 UCTOJb30BaTh T€OMETPUUYECKUNA U (PU3MUECKUH CMBICI MPOU3BOJHON ISt
pelieHus 3a1a4y
42 HaxomuTh  mpoW3BOAHBIE  BJIEMEHTAPHBIX  (YHKUMH,  BBIYUCIATH
' MIPOU3BO/IHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (PyHKIIMIA
Hcnonp3oBaTh  MPOM3BOAHYIO  JUIs  HCCIENOBaHUSA  (YHKIMHM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHATH PE3yJIbTaThl HCCIENOBAHUS K
MMOCTPOCHUIO TPaUKOB
44 Hcnonp30BaTh NMPOU3BOJIHYIO A HAXOXACHUS HAWIYYIIEro PEIIECHUS B
' IIPUKIJIAIHBIX, B TOM YHMCJIE COLMAIbHO-I)KOHOMUYECKHX, 3a/1adax
45 OnepupoBaTh MNOHATUSAMH. TIEpPBOOOpa3Hasi M HWHTErpajl; IOHUMATh
' reoMeTpUYECKUil 1 (PU3MYECKUI CMBICT HHTETpaja
46 Haxonuth nmepBooOpa3Hbie 3JIeMEHTApHBIX (DYHKIMH, BBIYUCISATH MHTETPAl

o ¢opmyne Heiorona — JleiiOamia




4.7

Pemarn MNPUKJIAAHBIC 3ada4d, B TOM YHUCIIC COLUAJIbBHO-3KOHOMHUUYCCKOIo U
(I)I/BI/I‘ICCKOI‘O XapakTepa, CpCaACTBAMA MAaTCMATUYICCKOTO aHAJIM3a




INPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

10 KJIACC

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKAHUA

Koxn
1 Hucna v BBIYACICHUS
Panmonanbuple  yucna. OOBIKHOBEHHbIE W JIECATHYHBIE JApPOOH, IPOIEHTHI,
11 OecKOHEUYHbIE NIepuoInvecKue qpodu. Apudmerndeckre onepamnun ¢ paroHaTbHBIMU
' YHCcIaMH, MpeoOpa3oBaHus YMCIOBBIX BhIpakeHUi. [Ipumenenne qpobeit 1 mpoueHToB
JUISL peIeHUs IPUKIIAJHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpAciIed 3HAHUHN U peaIbHOM KU3HU
JlelicTBUTENbHBIC YKCia. PalioHanbHble U HppalMOHaIbHbIE YUCia. ApUPMETHIeCKHIe
1.2 | omepauuu ¢ ACWCTBUTENbHBIMU uuciaMu. [IpuOmmkEHHBIC BBIYMCICHMSA, NpaBUIIA
OKpYIJIEHUS, IPUKHUIKA U OLICHKA PE3yJIbTaTa BEIUUCICHUN
Crenensb ¢ nenbsiM nokaszareneM. CtannaptHas GpopMa 3anucH ASHCTBUTEIFHOTO YHCIA.
1.3 | Hcnonp3oBanue noaxonsiield (GopmMbl 3alIMCH JEHCTBUTEIBHBIX YUCE JUISl PEILCHHS
IIPAKTUYECKUX 3ajad U NPEICTABICHUS TaHHBIX
14 Apudmernueckuil KOpeHb HaTypajbHOM creneHu. [leiictBua c apudmernueckumu
' KOPHSIMU HaTypaJIbHOM CTEIIEHU
15 CuHyc, KOCHMHYC M TaHI€HC YMCIOBOI'O apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE TIPEOOpPA30BaAHUS
99 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopMyIbI
23 VYpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, pemieHue HepaBeHCTBa. Merton
' HHTEPBAJIOB
2.4 | Pemenue nensix u ApoOHO-PAIMOHANBHBIX YPAaBHEHU 1 HEPABEHCTB
2.5 | Pemenue uppanMoHaIbHBIX YpaBHEHHI U HEPABEHCTB
2.6 | PemieHue TpUTOHOMETPUYECKUX YPaBHEHHM
57 [IpuMmeHeHrne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
' pa3NUYHBIX 00JacTell HAyKH U peabHOM KU3HU
3 @OyHKUIUYU U TpapUKU
31 @ynkuus, crnocodbl 3amaHus ¢(yHkouu. ['paduk Gynkumu. BzaumHo oOparHbie
' GyHKIMI
3. OOnacte ompenesneHuss W MHOXECTBO 3HadeHWH ¢yHkuumu. Hymum ¢dyHkmm.
' [TpomexyTKH 3HaKOMOCTOSHCTBA. UETHBIC M HEUETHBIE (DYHKIIUN
3.3 | Crenennas (GyHKIHS ¢ HATypaJbHBIM U IIeNBIM TOKazatesneM. E€ cBolicTBa u rpaduk.




CBoiicTBa u rpaduk KOpHs N-0if CTeNeHN
3.4 Tpuronomerpuueckass OKpPYKHOCTb, OIpEIEICHHEe TPUTOHOMETPUUYECKUX (YHKIUN
' YHCIIOBOTO apryMeHTa
4 Hauana MmaTemMaTn4eckoro aHanmsa
41 ITocimemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsd  IOCIENOBATENBLHOCTEH. MOHOTOHHEIE
' TOCIIEIOBATENLHOCTH
Apudmernueckass u reoMeTpuueckas mporpeccud. beckoHeuHo —yObIBaromias
49 | TEOMETpUYECKas NPOIPECCHs. Cymma OecKOHEYHO YOBIBAIOLIEH TIeoMeTpUYecKOi
' nporpeccun. @Dopmyna CIOXKHBIX MPOIEHTOB. VCHoab30BaHWE MPOTPECCHH  JUIS
pelIeH sl pealibHBIX 3a/1a4 MTPUKJIAHOTO XapaKkTepa
S) MHokecTBa U JIOTHKA
MHoxecTBO, omnepaluu HaJl MHOXecTBaMM. Jlmarpammer Oiiepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammapara s ONHCAaHUS peallbHBIX
MIPOIIECCOB U SIBJICHUM, PU PEIICHUH 3314 U3 APYTHX yUEOHBIX MPEIMETOB
5.2 | Ompenenenue, TeopeMa, CIEACTBUE, T0KA3aTEIbCTBO
11 KJIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAep:KAHUSA
1 Hucna v BIYACICHUS
1.1 Hatypanbhble u nensie yucna. [Ipu3sHaku JeTUMMOCTH LENbIX YHCeT
1.2 Crenenb ¢ pallMOHAIBHBIM MoKa3areneM. CBoOMCTBa CTEIEHU
1.3 Jlorapudm uucna. JlecsTuyabie U HaTypajibHbIE JOrapupMbl
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIpaKEHHM, COEPKALIUX JIOTAPUDMBI
2.2 [IpeoOpa3oBanue BeIpayKEHHA, COJEPIKALINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUSI K HEPABEHCTBA
26 CucteMbl IMHEHHBIX ypaBHEHUH. PelieHre npukIaHbIX 3a7a4 C OMOIIBIO CUCTEMBI
' JMHEHHBIX YPaBHCHUIN
2.7 CucteMbl 1 COBOKYMTHOCTH PALlMOHATIBHBIX YPAaBHEHUH M HEPABEHCTB
58 [IpumeHeHHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUI0 MATEMAaTHUYECKUX 33734
' W 337124 U3 pa3InyHbIX 001acTeil HayKH U peabHOM KU3HU
3 OyHKIUYU U TpapUKU
@Oynkuus. I[lepuognueckue ¢yHkuu. [IpoMexyTKH MOHOTOHHOCTH (YHKIIMH.
3.1 MakcumymMbl U MHHUMYMbI (yHKImu. HauOonblee M HauMeHbllee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIMU, UX CBOUCTBA U TpaduKu




3.3 [Toka3zarenbHas u norapudmuyeckas GyHKIMH, UX CBOWCTBA U TpapUKU
3.4 Hcnonb3oBanue rpadukoB (GyHKIMIA AJIs pelIeHUs] YPaBHEHUH U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB QyHKIHIA 71 KCCIEAOBAaHUS MTPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIe BO3HUKAIOT MpPHU pEIICeHUH 3aJad W3 JAPYIHX Y4eOHBIX NpPEAMETOB U
peanbHON KU3HU
4 Havana maTemaTnueckoro aHaausa
4.1 HenpepoiBHble pyHKIMU. MeTO MHTEPBAJIOB ISl pEIICHUS] HEPAaBEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUNA CMBICI MTPOM3BOIHOM
43 [TpousBoaHbie 31eMeHTapHBIX (GYHKUUNA. DOpMyIBl HaXO0XKIECHUS MPOU3BOTHON
' CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKITHIA
[IpuMeHeHHEe TPOM3BOIHOW K HCCIEIOBAaHUIO (PYHKIMI Ha MOHOTOHHOCTb U
4.4 SKCTpeMyMbl. HaxoxieHue HamOOJIbIIEr0 ¥ HAaUMEHBUIET0 3HaYeHHs (DYHKIHHM Ha
OTpE3Ke
IIpumeHeHne MPOU3BOIHON ISl HAXOXKACHHSI HAUIYUIIEro PEIICHUs B MIPUKIAIHBIX
4.5 3ajjavax, JUIs OIpEeNeNieHHs CKOPOCTH TpoIlecca, 3adaHHOro (GOpMyNIol HiIu
rpaduKoM
4.6 [TepBooOpaznas. Tabnuua nepBooOpasHbIX
47 WuTterpan, ero reoMeTpuueckiii 1 (pu3ndeckuii cMbIci. Beuucienue uHTerpana mo

¢dbopmyne Hetotona — JleiiOnuna




MMPOBEPSIEMBIE HA EI'D I1O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMI
IPOT'PAMMBI CPEJTHEI'O OBIIIETO OBPA3OBAHMUS

Kon
NpoBepPsIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaAHNS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeJHEro 001ero
o0pa3zoBaHus

Brnanenne MeTomamMu J0Ka3aTENbCTB, alTOpPUTMAMM pELICHHS 3ajad,
yMeHue (opMyIHpoBaTh U ONEPHPOBATH MOHATUSAMH. OIpEeIICHUE,
aKCcHoMa, TeopeMa, CIIEACTBUE, CBOMCTBO, NPHU3HAK, JOKAa3aTEIbCTBO,
pPaBHOCHIIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; YMEHHE (HOpMYyITUpPOBATH
o0paTHOE M TPOTHBOIOJIOXKHOE YTBEpXKIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTH4ecKoW WHAYKLUH,
MIPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS IPU PEIICHUH 33134, OLIEHUBATh
JIOTHYECKYI0  TPaBHJIBHOCTh  PACCYXACHHUH, yMEHHE  OIEepHpOBATH
MOHATUSAMHU. MHOXECTBO, HMOJMHOKECTBO, ONEpaIlMM HaJl MHOKECTBAMH;
YMEHUE  HUCIOJb30BAaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OIMCAaHMS PEeaJbHBIX MPOIECCOB U SBJICHUN M MPU PEUICHUHU 337134, B TOM
qHcie U3 APYTHX Y4eOHbIX MPEAMETOB; YMEHHUE ONEPHPOBATH MOHATHIMU:
rpad, cBsI3HBIIA rpad, nepeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE 33/1aBaTh
U OMUCHIBATh Tpadbl Pa3IMYHBIMHU CIIOCOOAMH; UCIIONB30BaTh Tpadbl Mpu

pelieHuu 3aaa4y

YMeHue omnepupoBaTh IMOHATHUSAMH. HATypaJbHOE YHCIIO, LEJI0€ YHCIIO,
CTETIEHb C IIeTBIM MOKa3aTelieM, KOPeHb HAaTypaJIbHOW CTEIEHH, CTENEHb C
palMoHaIbHBIM TIOKA3aTeIeM, CTENEHb C JICHCTBUTENBHBIM IOKa3aTeleM,
jJorapupM UHCIA, CUHYC, KOCHHYC M TaHT€HC MPOHM3BOJILHOI'O YHCIIA,
OCTaTOK IO MOJIYJIIO, PALMOHAJIBHOE YHCIIO, HPPALMOHATIBHOE YHCIIO,
MHOKECTBA HATYpaJbHBIX, LENbIX, PAlUOHAIBHBIX, JEHCTBUTEIbHBIX
YHCeN; YMEHUE UCIIOIb30BaTh NIPU3HAKU JICIMMOCTH, HAUMEHBIINH 00IIHi
JeTUTEeh W HaUMEHbllee o0lee KpaTHoe, alropuT™M EBknmma npu
pelIeHNH 3aja4y; 3HAKOMCTBO C Pa3IMYHBIMU MO3MIMOHHBIMU CHCTEMaMHU
CUMCJICHUS;, YMEHUE BBITIOJIHITH BHIYMCIICEHUE 3HAUCHUH U TpeoOpa3oBaHus
BBIPQXKCHUH CO CTENeHsAMHU M Jiorapupmamu, mpeoOpa3oBaHust APOOHO-
pallMoOHANBHBIX ~ BBIPQKEHUH, yMEHHE  ONEepPHpPOBATh  IOHATHIMU:

IOCICI0BATCIIBHOCTD, apI/I(bMeTI/I‘ICCKaH mnporpeccust, reoMCTprudcCKad




mporpeccusi, OCCKOHEYHO YOBIBalOIasi TEOMETpUYECKas MpPOTpPeccus,
yMEHHE 3a/1aBaTh IIOCIIEOBATEILHOCTA, B TOM YHCJIE C MOMOIIBIO
PEKYPPEHTHBIX (OPMYII; YMEHHE OMEPUPOBATH MOHATUSIMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCHA, MOIYJIbh W apryMeHT
KOMIUIGKCHOTO  9mcha, (opmMa  3amuCH  KOMIUIEKCHBIX  YHCEl
(reomeTpuyeckas, TPUTOHOMETpUYECKas M ajreOpanueckas); yMeTb
MPOU3BOUTE APU(PMETHUECKHE JEHUCTBUS C KOMIUIEKCHBIMU YHCIIAMHU,;
MPUBOJIUTH MPUMEPHI UCTIOIH30BAHUS KOMIUIEKCHBIX YHCEI, OTIepUpPOBAThH
MOHATHSIMH.  MaTtpuiia 2X2 wu  3X3, OnpenenuTeNh  MaTPHIIH,

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHHe OnepupoBaTh MOHATUSAMU. PpPALMOHAIbHBIC, HPPALUOHAJIbHBIE,
MOKa3aTebHbIC, CTENEHHbIE, JIOTapU(PMHUECKUE, TPUTOHOMETPUUYECKHE
YPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI, YMEHUE OIEPUPOBATH
MOHATUSAMH. TOXJIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YPaBHEHHM U HEPABEHCTB, PaBHOCUIbHOCTb
YPAaBHEHUM, HEPABEHCTB U CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PAa3IMYHBIX IPUEMOB; pEILATH
YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBl C I1apaMETpPOM; IPUMEHSATH
YPAaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI U1 PELICHHs MaTeMaTHYECKUX

3aj1a4 M 3a/1a4 U3 pa3InYHbIX 001acTei HAYKU U peaslbHOW KU3HU

YMeHue omnepupoBaTh HOHATUAMH. (QYHKUUS, YETHOCTh (DYHKIIHH,
NEPUOIMYHOCTD (PYHKLUH, OrPAaHMYCHHOCTb (YHKIHMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (YHKLIWH, HauOoJbllee W HaUMEHbIIEE 3HAUYCHUS
(GYHKIMH Ha TPOMEXYTKe, HEMpepbIBHAS (PYHKLMS, aCUMIITOTHI rpaduka
¢byHKIMH, TIepBas U BTOpas MPOMU3BOJHAS (PYHKIUH, T€OMETPUUYECKUN U
¢usnyeckuif CMBICT TPOM3BOJHOM, NepBOOOpasHasi, OIpeaeIEHHBIN
MHTETpaj; yMEHUE HaXOJUTh AaCUMOTOTHI rpaduka (YHKIMH; YMEHHE
BBIUUCIIATH  NPOU3BOJHBIE CYMMBI, TPOU3BEIACHHSA, YAaCTHOIO U
KOMIO3ULMU (DYHKIHHA, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMH, yMEHHE HaXOIUTh MPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIINH,
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI HCCIEAOBaHHS (DYHKIIHIH,
HaXOJWTh HAWOONbIIME M HAUMEHbIIWE 3HAa4YeHUs (QYHKUUH, CTPOHTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTHYeCKOTro
aHanuu3a, MPUMEHATh TNPOMU3BOJHYIO [UIS HAXOXKICHHS HAMIy4IllIero
pelieHuss B MPUKIAAHBIX, B TOM YHCIE COIHATHHO-SKOHOMHUYECKUX U

bu3MUYecKUX 3aavax; HAXOAUTh IUIOMIAAN U O0BEMBI (UTYP C TTOMOIIBIO




MHTCrpana, NPUBOAUTH NPUMEPBI MATCMATHYCCKOI0 MOIACIHMPOBAHUS C

MOMOIIBIO TU(PepeHIINATbHBIX YPaBHEHUH

YMeHue onepupoBaTh MOHATUAMH: TpaduK QyHKIUHU, oOpaTHas (QyHKIIHS,
KOMMO3ULKs (QYHKUMH, duHEHHass (yHKOMs, KBaapaTuyHas (yHKIHS,
panuoHanbHas (YHKUHMS, CTeNeHHass (YHKLUUS, TPUTOHOMETPUUYECKHE
GyHKIIUH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIIMH, MOKa3aTelbHas W
norapupmudeckass (yHKIHMHU; YMEHHE CTPOUTh TpadUKd HU3yUYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHuss  rpagukoB  (QYHKIIHIA,
UCIOJb30BaTh TPapUKU A M3YUCHHUS MPOLECCOB U 3aBUCUMOCTEH, MpU
pelIeHnH 3a7ad U3 APYruxX y4eOHBIX MPEIMETOB U 33134 U3 pPeabHOU
KU3HHU;, BBIp@XaTh (OpMyJaMH 3aBUCHMOCTH MEXKIY BEJIWYHMHAMU,
MCIOJIb30BaTh CBOWCTBA U TpaduKku (YHKUMH NI pElIeHUs ypaBHEHMH,
HEpaBEHCTB M 3a/Jad C IapamMeTpaMi; H300pakaThb Ha KOOPJMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUN YPABHEHUN, HEPABEHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 3aJa4d pPa3HBIX THIOB (B TOM 4YHCIE Ha
NPOILEHTHI, JOJIM M YacTH, Ha ABIKEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJlOTH, 33/1a4d U3 00JacTH yNpaBiICHUsS JUYHBIMU U CEMEHHBIMU
(MHAHCAMH); COCTaBIISAITh BBIPAKEHHS, ypPaBHEHHs, HEPABCHCTBA U WX
CUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIIEI0BATH IIOJyYEHHOE pEUICHUE HU
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJbTATOB, YMEHHE MOJEIUPOBATH
peanbHbBle CUTyallUd Ha $A3BbIKE MATEMAaTUKH; COCTaBIATH BBIPAXKCHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 33J1a4H, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  MCIONB30BAaHMEM  ammapara  ainreopsl,

MHTEPIPETUPOBATH IIOJTYUYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHATHAMU: CpeaHee apudmeThdeckoe, MeIuaHa,
HauOoJpIlIee ¥ HAaUMEHBIIIEE 3HAYCHUS, pa3Max, JUCIEPCUs, CTaHIApPTHOE
OTKJIOHEHHE YHCIIOBOTO HA0Opa, yMEHHE W3BJIEKaTh, MHTEPIPETUPOBATH
uHpOpPMaLKIO, MPEACTABICHHYIO B TAOMUIAX, HA JUarpaMMmax, rpadukax,
OTPaXKaIOIIyI0 CBOMCTBA peasIbHBIX MPOIECCOB U SBJICHUM; MPEICTABIATH
nHQOpPMAIIMIO C TOMOIIBI0 Ta0NWIl W JUarpaMM, HCCIIEIOBaTh
CTaTUCTHYECKUE IaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TrpaduyecKux
METO/IOB U 3JIEKTPOHHBIX CPENICTB; rpa)uuecKu UCCIe0BaTh COBMECTHBIE

HaOJIOIEHUS C TOMOIIIBIO THarpaMM pacCerBaHUs U TUHEHHOM perpeccuu

YMeHHe OnepupoBaTh MOHATHUAMU. CIy4alHBIA ONBIT M CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIIy4allHOrO COOBITHS; YMEHHE BBIUUCIATH




BEPOSTHOCTh C HCIIOJB30BAaHUEM TpapUUECKUX METOAOB; NPUMEHATH
(bopMyJBl CIOXKEHUS U YMHOXEHHS BEpOATHOCTEH, (GopMyiy MOIHOM
BEpOSATHOCTH, (opmyiy bepuymim, komOunaTopHble (HakTel U HOPMYIIBI;
OLICHMBATh BEPOSITHOCTH pEAIbHBIX COOBITHH; YMEHHE OIEepUpOBaTh
NOHATUSAMU.  CIIy4ailHass BEJIMYMHA, pACIpENEICHUE BEpOSTHOCTEH,
MaTeMaTH4eCKOe OXXUAAHUE, IHCIEpCUss M CTaHIapTHOE OTKJIOHEHHE
CllyuallHOH  BeJWYMHBI, (QYHKIMHA  pPACIpeleNieHHs W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOTO U HOPMAJIBHOIO paclpe/ieieHuii; yMeHHe
HCTOJIb30BaTh CBOWCTBA M3YUYCHHBIX PACIpeleNeHUI Ui pellieHus 3ajad,
3HAaKOMCTBO C MOHATUSAMH. 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOYHBIX
UCCIICIOBAaHUN; yMEHHE NPUBOJIUTH MPHUMEPHl TMPOSBICHUS 3aKOHA
OONBUIMX YHCENl B TPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX, YMEHHE
ONEepPUPOBATH MOHATHAMHU. COUETaHHE, NMEPECTAHOBKA, YHMCIO COUYCTAHMH,
YHUCIO  NEpecTaHoBOK, OwHOoM  HbIOTOHA; yMeHHE  NIPUMEHSTH
KOMOMHATOpHbIE (DAaKThl U pacCYKACHHS AJISl PEUICHHUs 3a/1a4; OLEHHUBAThH
BEPOSTHOCTH PEAJbHBIX COOBITUH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOTYUYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh  NOHATHUSAMHU: TOYKA, IMpsAMas, IUIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, IUIOCKUN yroJj, IBYTPaHHbIN
YIOJI, TPEXTPaHHBIN YIoJl, CKPELIMBAIOIIUECS MPSAMbIE, NApPaLICIIbHOCTh U
MEPIECHAUKYISPHOCTh MPAMBIX M IUIOCKOCTEH, YIoJ MEXAY HPsIMBIMHU,
yroa Mexay IMpsAMOM U IUIOCKOCTBIO, YIOJI MEXKIAY IUIOCKOCTSAMH,
paccTrosiHue OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXKAY IpPsSMBIMHU,
paccTosiHue MEXKIy IUIOCKOCTSAMH; YMEHHE HCIIOIb30BaTh IIPU PELICHUHU
3a/la4 W3y4eHHBbIC (aKThl U TEOPEMBI TUIAHWUMETPHUH; YMEHHUE OIICHUBATH
pa3Mepsl OOBEKTOB OKpPY)KAIOLIET0 MHpA, CTPOUTh MaTeMaTUYECKHE
MOZEJIM C IIOMOINBI0 T'€OMETPUYECKUX IIOHATUM M BEJIWYMH, peEIIaTh

CBA3aHHLIC C HUMU IMPAKTHUYCCKUC 3aJa4n
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YMeHue omnepupoBaTh MOHATHAMU: IUIOMIAAL (GUTYpBl, 00BEM (UTypH,
MHOTOI'PaHHUK, IMPAaBHJIbHBIH MHOTOTPAHHUK, CEYEHHWE MHOTOTPAHHHUKA,
Ky0, mapamienenunen, Npu3Ma, OUpamMuaa, ¢urypa U MOBEPXHOCTH
BpallleHHs, IMIUHAP, KOHYC, Imap, cdepa, IUOmaab cdepsl, MIOMaab
MOBEPXHOCTU MUPAMUABI, TNPHU3MBI, KOHyCa, LIIMHIpPA, O0BEM Kyoa,
NPSMOYT'OJIBHOTO TapayyieNieNuIe/ia, MUPaMUbl, NPHU3MBI, IHIUH/PA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHS KOHyca M IMIMHIPA,

napajjieJibHbIC OCH HWJIW OCHOBAHUIO, CCUCHHUC IIapa, IIJIOCKOCTD,




Kacaromascss cdepsl, MWIMHAPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOT'OIpaHHUKA, HW300pa’kaTh MHOTOTPAHHUKH, (PUTYpBHI M TOBEPXHOCTU
BpalEHUs], UX CEUYCHHUs, B TOM YHUCIIE C IIOMOIIBIO MIEKTPOHHBIX CPEICTB,;
YMEHHUE TMPHUMEHATh CBOICTBA I€OMETPUYECKUX (DUTYpP, CAMOCTOSTENBHO
(bopMyIHpOBAThH OIpEACIICHHS N3y4aeMbIX (DUTYD, BBIABUIaTh THIIOTE3HI O
CBOWCTBaX M TMpH3HAKaX TIeOMETPUYECKUX (GUryp, 0OOCHOBBIBATH WIIU
ONpoOBEpraTh HX; YyMEHHE MPOBOIUTH Kiaccuukanuioo ¢Guryp mo
pa3MYHBIM TpPU3HAKaM, BBINOJIHATH HEOOXOJUMBIE JONOJIHUTEIBHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHSAMH. JIBIDKEHHE B  IMPOCTPAHCTBE,
napajuIeNbHBIA MMePEeHOC, CHMMETPHUsSl Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeobpazoBaHue MOA0OWs, TOMOOHBIE (UTYPBI, YMEHHE
pacmo3HaBaTh paBHbIE W TOM00HBIE (QHUTYpPBI, B TOM 4YHCIE B TPUPOIE,
HCKYCCTBE, apXUTEKType; UCTIOIb30BaTh FT€OMETPUUECKUE OTHOIICHUS TIPU
pellICHUH 3aJa4; HAXOJWUTh TCOMETPUUYECKHE BEIMUYUHBI (JJIMHA, YTOJ,
IUIOINA b, 00BEM) MPH PELICHUU 33734 U3 JAPYTHX YYCOHBIX MPEIAMETOB U
U3 pPEaTbHOW JKW3HH; YMEHHE BBIYHCISATH T'COMETPHUYECKUE BEIUUMHBI
(mmuua, yroi, miomagb, O0BEM, IUIOMAAb TOBEPXHOCTH), HCIIOJIb3YS
M3y4YeHHBIE (OPMYJBI ¥ METOJbI, B TOM YHCIIC. IUIOMIA]h MOBEPXHOCTH
MUpaMUbl, MPU3MBI, KOHYCa, MUIUHIpPA, TUIomanb chepbl; 00bEM KyOa,
MPSIMOYTONBHOTO  MMapaJuIeNenuea, MUPaMUbl, TPU3MBI, IHIUHJPA,

KOHYCa, I1apa; yMEHHE HaXOUTh OTHOIIEHHE 00bEMOB MOAOOHBIX (PUryp
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YMeHue onepupoBaTh NOHATUSAMHU. NPSMOYTOJIbHAS CUCTEMA KOOPAMHAT,
BEKTOp, KOOpPAWHATBI TOYKH, KOOPAMHATBHI BEKTOPA, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YHCJIO, pa3jOkKEHHE BEKTOpa Mo Oa3ucy,
CKALIPHOE IPOM3BEACHUE, BEKTOPHOE IIPOU3BEACHHUE, YOI MEXIY
BEKTOPAaMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIA M KOOPAVHATHBIA METOJ

IUISL PELICHUs] TEOMETPHUECKUX 3a]1a4 U 3a/1a4 APYTruX y4eOHbIX MPEAMETOB
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YMenune BBIGI/IpaTI: HOIIXOZ[SIH_II/Iﬁ MCTOL I pCUICHU 3a1a4d, IIOHUMAHHUEC
SHAYUMOCTU MATEMATUKU B MU3YUCHUH TMPUPOJHBIX H OGH.[CCTBCHHBIX
nponeccoB u HBHGHHﬁ; YMCHHUC pacClio3HaBaTh IPOSABJIICHUC 3aKOHOB
MaTCMaTUuKN B UCKYCCTBC, YMCHUC NNPUBOAUTL MPUMCPBI MATECMATUICCKUX

OTKPBITUNA POCCUHCKON U MUPOBOM MaTeMAaTUYECKOU HAYKHU




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3J1eMEHT COJEPKAHUA
1 Hucna v BIYHUCICHUS

1.1 Hatypanbhble u nenbie yncna. [Ipu3Haku JeTuMOCTH LEbIX YHCeT

12 Panmonanbuble  yucna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, MPOICHTH,
' 0eCKOHEUYHbIE TIEPHOHUECKUE TpodH

13 Apudmernueckuil KOpeHb HaTypajbHOM creneHu. [leiicTBus ¢ apudmMeTnueckumMu
' KOPHSIMU HATypaJbHOM CTENeHU

14 Crenens ¢ nenplM nokasareneM. CTENEHb ¢ pallMOHAIbHBIM IOKa3aTesieM. CBoMCTBa
' CTETIeHU

15 CuHyc, KOCHMHYC M TaHTE€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTAHTE€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. JlecsTuuHble U HaTypajibHbIE JOrapupMbl

JlelicTBUTENbHBIE YHCNa. ApupMETHYECKHE OINepaluu C  JEHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOmmkEéHHbIE BEIYMCIICHUS, TIPAaBUIa OKPYTJICHHS, IPUKUAKA U OLICHKA
pe3yJbTaTa BEIYUCICHHUH

1.8 [TpeoOpa3oBanue BhIpaKEHHHA

1.9 KommekcHble uncna
2 VpaBHEHHs ¥ HEPABEHCTBA

2.1 Lenbie u ApoOHO-pAITMOHANIBHbIE yPAaBHEHHS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHeHHUs

2.4 [Toka3zaTenbHbIe U JOorapupMUUECKUE YPABHEHUS

2.5 Llenbie u ApoOHO-paIIMOHANIbHBIE HEPABEHCTBA

2.6 HppannoHansHble HEpaBEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapUPMHUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuieckue HepaBEeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

211 Marpuia cucteMbl TMHEHHBIX YpaBHeHU. OnpeaeanTenb MaTPULIbI
3 OyHKIMA ¥ TpaduKn




@ynkuus, cnocoObl 3amanus ¢yHkimu. ['padux ¢ynkuuu. B3ammuo oOpartHbie

3 ¢byukuun. YérnHole n HeuérHble GpyHkimn. [lepuoanueckue GpyHKIuN
OOnacte ompeneneHuss M MHOXECTBO 3HadeHuWH ¢yHkumu. Hymm ¢dyHKmmm.
3.9 [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MakcuMymMbl 1 MHUHUMYMBI ¢yHKuMu. HauGombiee W HauMeHblee 3HAYCHHE
(GYHKINN Ha TPOMEXKYTKE
33 CreneHHass (yHKUMS C HaTypaJbHbIM M IeJbIM Moka3zatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHs N-0i CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMU, UX CBOWCTBA U TpaduKu
3.5 [Toka3zarenbHas u norapudmMudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
36 Toukn paspeiBa. AcumnToTsl rpadukoB Qyaknmii. CpoiicTBa  (DYHKIIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBareabHOCTH, CIIOCOOBI 3aJaHNS [IOCIEN0BATEILHOCTEN
3.8 Apudmernueckas u reomerpuyeckas nporpeccuu. opmyia CI0KHBIX MIPOLIEHTOB
4 Hauana maTemMaTn4eckoro aHanmsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHIA
[IpuMeHeHHe TPOU3BOAHOM K MCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTH H
4.2 sKCTpeMyMbl. HaxoxaeHne HauboJIbIIero ¥ HauMEHBIIEero 3HaYeHUs (QYHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHokecTBa U JIOTHKA
51 MHoxecTBO, onepauuu Haj MHOKecTBamMu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiITHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 [Teomerpust
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKA
7.4 Tena v MOBEpXHOCTH BpaLEHUS
7.5 Koopaunatsl u BEeKTOpHI
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JIpousumo, NPOHYMEPOBAHO U CKPETIALHO TEHambIo
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