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INOACHUTEJIBHAS 3AIIMCKA

VY4eOHblii Kypc «Anrebpa W Havala MaTEMaTHUYECKOTO aHAIM3a» SBIAETCA
OJIHUM U3 Hanbojee 3HAYMMBIX B IMpOrpamMMe CpeIHero o0Iero oOpa3oBaHUS,
IIOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIbHYIO 0a3y ajs
U3YYEHHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C APYroill CTOPOHBI, (hOpMHUpPYET
JIOTHYECKOe U aOCTPaKTHOE MBIIIIEHHE O0ydYaloluXcsi Ha YPOBHE, HEOOXOIMMOM
I OCBOEHUsI UH(POPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTU U JPYIHX
IUCLMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMYJIUpYyeT CBOU
JOCTHKEHHS B MaTEMaTHYECKON popMe.

VY4eOHblil Kypc anreOpbl M Hayal MAaTeMaTHYECKOTO aHajiu3a 3aKJaJbIBacT
OCHOBY Ul YCIIEHIHOTO OBJIAJICHUS 3aKOHaMHM (U3HMKH, XUMHH, OHOJIOTHH,
NOHUMAaHUSl OCHOBHBIX TEHJICHLIMNA pa3BUTHSA SKOHOMHUKHU U OOIIECTBEHHOM KU3HHU,
NO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONIb30BaTh UX JJs JalbHEWIero obpa3oBaHus U B
IIOBCEIHEBHOH XM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKLMSAMHU anreOpbl M MaTeMaTHYeCKOro aHajli3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JOKAa3bIBAaTh
YTBEPKJIECHHS C TOMOIIBIO MHAYKLIUU U PacCyXIaTh NEAYKTHUBHO, HUCIIOIb30BaTh
00001IeHNEe W KOHKpPETU3allMio, abCTparupoBaHWE M aAHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xome u3yuenus ydueGHOro Kypca «Anredpa W Hayalla MaTeMaTHYECKOTO
aHaJM3a» 0O0ydJaromMecs MOJTy4YaroT HOBBIM ONBIT pEIICHUs MNPUKIAAHBIX 3ajad,
CaMOCTOATEJIBHOTO ITOCTPOEHUSI MAaTEMaTUYECKUX MOJEIEH PEANbHBIX CHUTyaluH,
UHTEPHpPETallUd  TOJYYEHHBIX  pElIeHWH, 3HaKOMSTCA C  [pUMepamu
MAaTeMaTHYECKNX 3aKOHOMEPHOCTEM B MNPHUPOAE, HAyKe M HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMaTUYECKUMU OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbI Kypc 00nazaeT 3HAYMTEIbHBIM BOCHUTATENIBHBIM IOTEHIMAIIOM,
KOTOpBI peanu3yeTcs Kak uepe3 y4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GopMUPOBAaHHIO HAYYHOTO MHPOBO33PEHMs, TaK M 4Yepe3 crneuuduky ydeOHOit
NESTeIbHOCTH, TpeOyloleld MpOJOIKUTENbHON KOHIEHTpAalMd BHHMMAHUA,
CaMOCTOATEJIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 34 IIOJYyYEHHBIN
pe3yJIbTar.

B ocHoBe Mmertoauku oOydeHHs anredpe M HadajlaM MaTeMaTH4eCKOro
aHaJIM3a JICKUT JesITeIbHOCTHBIN MPUHIUI 00yUYeHUsI.

B crpykrype yueOHOro kypca «Anredpa M Hadaja MaTeMaTH4YECKOIro
aHaJIM3a» BBIACIECHBI CIECAYIOIINE COAECPKATEIbHO-METOANYECKUE TUHNN: «Hucna
U BBIYHCIIEHU», «DyHKINUU U rpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTEMaTU4YEeCKOro  aHanu3a», «MHoxkecTBa M Joruka». Bce OCHOBHbIE



COJIEpKaTENbHO-METOUUECKHE JUHUM H3Yy4aroTCsl Ha NPOTSIKEHUM JBYX JIET
oOy4eHHUs1 Ha YpPOBHE CpEIHEro o0IIero oOpa30BaHUs, €CTECTBEHHO JOMOJHSIA
JpyT Opyra U MOCTETIEHHO HACHIIIAsCh HOBBIMH TeMaMU W paszjaenamu. JlaHHBIN
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBequHseT B cebe
COJIepKaHuEe HECKOJIbKMX MaTeMaTHYeCKMX IUCLHMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHUsI, MAaTEMATUUYECKUM aHalIu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u gapyrue. Ilo mepe Toro kak oOydaroumiuecss OBJIaJ€BaIOT BcE OoJiee
IMIMPOKUM MAaTEMaTHYECKUM allllapaToM, y HUX MOCIeN0BaTeNbHO (hopMupyeTcs u
COBEpULICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYeCKyl0 MOJENIb peanbHON
CUTyalluH, IPUMEHATh 3HAHUS, IOJYyUYEHHbIE IPU U3YUYEHUH Yy4eOHOro Kypca, s
pEIIeHUsI CaMOCTOSITENTFHO C(HOPMYITHMPOBAHHONW MAaTeMaTUYECKOM 3aaud, a 3aTeM
WUHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeToIMYeCKass JUHUS «Yucia U BBIYMCIEHUS» 3aBEpIIAET
(opMupOBaHNE HABBIKOB MCIOJIb30BaHUS JEHCTBUTENBHBIX UUCEN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOTO 00111ero 00pa3zoBanus. Ha ypoBHe cpenHero oo1iero
oOpa3oBaHusi 0coboe BHUMaHUE yJensercs  (OPMHUPOBAHUIO  HABHIKOB
palOHaIbHBIX BBIYUCICHHUM, BKIIOYAIONIMX B €€0sl MCIOJIb30BAaHUE Pa3IUYHbIX
(GopM 3amucu 4yMciaa, YMEHHUE JeJaTb NPUKUIKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHHs, padOTaTh C MAaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYyYarolmIMMCS MHOXKECTBAa HATypalbHbBIX, IEJBIX,
palloOHaNbHBIX M JEHCTBUTENBHBIX  YHCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXIoM H3 3TUX MHOXKECTB pPacCMaTpUBAOTCS
CBOMCTBEHHBIE €My cheun@uyecKkue 3aJaddl W OIEepaluu: JeJICHHe Haledo,
ONEpUPOBAHUE OCTAaTKaMHU HAa MHOXKECTBE IIENBIX YHCEN, O0COOble CBONCTBA
paloOHaNIbHBIX U UPPAlMOHATIBHBIX YHCE, apu(METHUECKUE ONEepaliu, a TaKxKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM HA MHOXECTBE KOMIUIEKCHBIX YHCEIl.
bnarogaps mocnenoBaTenbHOMY pACHIMPEHUIO Kpyra HCIOJB3YEeMbIX YHUCENl U
3HAKOMCTBY C BO3MO>KHOCTSIMH MX MPUMEHEHUS ISl PEIICHUs] pa3IUYHbIX 3ajad
(dopMupyeTcsi NpeacTaBI€HUE O €IUHCTBE MATEeMAaTUKH KaK HayKd U €€ poju B
IOCTPOECHUU MOJIEJIEN peasbHOr0 MHUpA, HIMPOKO HCIOJIB3YIOTCS 0000IIeHHE U
KOHKPETH3aIIHs.

Jluaust «YpaBHEHHUS W HEPABEHCTBAa» peaJU3yeTcs Ha MPOTSIKEHUH BCETO
oOydeHHUs1 Ha YPOBHE CpeIHEro oOuero oOpa3oBaHMs, MOCKOJBKY B KaxXI0M
pasnene IlporpaMMbl MpenyCMOTPEHO pELIEHUE COOTBETCTBYIOLUIMX 3a1ad. B
pe3ynbraTe OOydalolIuecss OBJIAJEBAIOT PA3IMYHBIMM METOJAMH  PEIICHUS
paloHaNIbHBIX, HpPPALMOHATBHBIX, IOKA3aTENbHBIX, JOTAPUPMUUECKHX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TakXke 3ajad,
cojepkaux mapameTpbl. llomyyeHHble yMEHUS LIMPOKO HCHOJB3YIOTCA IpHU
UCCIIeJIOBaHUH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, P PEIICHUH MPHUKIAIHBIX



3a/la4 U 3a]a4 Ha HaXOKJeHUE HauOOJbUINX U HAUMEHbIIUX 3HAYEHUHN (PYHKIHU.
JlanHasi conep:kaTesibHas IMHUA BKJIIOYAEeT B ce0s Takke (OpMUPOBAHHE YMEHUN
BBINIOJIHATH  pacuéTbl 10  QopMynaMm, mpeoOpa3oBaHMsl  palMOHAIbHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHI, a TaKKe BBIPAKECHUH,
CoJlepKallluX CTerneHu M Jyorapupmel. braromaps u3ydeHHIO aiaredpanyeckoro
Marepuajga IPOUCXOAWT  JaJbHEWIIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOTO MBbIIUIEHUS OOydarouuxcs, (OpMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxaeHuil, paboOTBl €  CHMBOJBHBIMH  (QopMamH, MPEACTABICHUSA
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEHl B BHJI€ PaBEHCTB W HEpaBEHCTB. Aunredpa
npennaraetr d3(QQeKTUBHbIE HHCTPYMEHTHI JUIsl pEUICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 33J]a4, HArJIAJHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
A3bIKA HAYKU.

CopepxarenpHo-MeTonnyeckass JUHUS «DyHKIUM U TpaduKU» TECHO
neperieTaeTcsa ¢ APYrUMH JIMHUAMH Y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337aET MOCIEI0BATEIbHOCTh U3YUEHUsl MaTepuana. M3yueHue CTeneHHoH,
MOKa3aTEeNbHOM, TIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIMIA, UX CBOHCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIUU U1 pelieHus 3a7ad U3 JAPYTUX YUeOHBIX
IPEAMETOB U PEATBHOM )KU3HHU TECHO CBS3aHO KAaK C MATEMATHYECKUM AHAIU30M,
TaKk U C PEIICHHEM YpaBHEHUW W HepaBeHCTB. Ilpu 3TOM OosblIoOe BHUMaHUE
yaensieTcs: GOpMHUpPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMH 3aBUCHMOCTH MEXIY
pa3IMYHbIMM BEIMYMHAMHU, MCCIEA0BaTh IMOJTY4YEHHbIE (YHKIHMHM, CTPOUTH UX
rpaduku. Marepuan 3Toi coaep:kaTeabHON JIMHUM HAlEleH Ha Pa3BUTHE YMEHUUN
Y HaBBIKOB, ITO3BOJISIOIIMX BbIpAXaThb 3aBUCUMOCTH MEXKJy BEJIMYMHAMU B
pa3nnyHoil (opMe: aHATUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000I1IeHNIO M KOHKPETU3ALIMH, UCTIOIb30BAHUIO AHAJIOTHA.

CopnepxarenpHas JuHug «Hadana MareMaTnyeckoro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTh KPYI KaK MAaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYIHBIX OOyYaroIIUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpauku CIOXHBIX (GYHKUUNA, OMpeAensaTb HX HauOOoJbIIMEe W HaUMEHBIINE
3HAYEHHUSI, BBIYUCIATH IUIOWAAN (QUTIYp U OOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsI IpoleccoB. JlaHHasg colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MATEMAaTHYECKUX MOJEIEH pealbHbIX CHUTyaluH,
MO3BOJIAET HAXOJWTh HAWIYYIIEE pEUIEHWEe B MPUKIAJAHBIX, B TOM YHCIIE
COLIMAJIbHO-DKOHOMHYECKUX, 33/ladyaX. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4e€CKOro
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (OPMATBLHO-JIOTHYECKOTO |
KpPEaTUBHOI'O MBbIIIICHUS, (POPMUPOBAHUIO YMEHUH pPACIIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKU B HayKe, TEXHUKEe M HcKyccTBe. OOyyaromuecs y3HaKT O



BBIJAIOIINXCS PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE pa3BUTHS MaTEMaTUKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeToAuYecKas JTuHUus «MHOXecTBa M JIOTMKa» BKIIIOYAET B
ceOst AJIEeMEHThl TEOpUM MHOXKECTB M MaTeMaTU4ecKoi JOruKu. Teoperuko-
MHO>KECTBEHHBIE IIPEJCTaBICHUS IPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTEMATHKHU
U TpeajiaraloT HaumOoliee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIONMIMA BCE pPa3zeIibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPA3HbIE MATEMATHYECKHUE
JUCUUIUIMHBL W MX MPWIOKEHUs B eauHoe wnenoe. I[loaTomy BaxHO JaTh
BO3MOXKHOCTb 0Oy4YaromeMmycsi IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIH —SI3bIK
COBPEMEHHOM MaTEMaTUKH W MCIOJIb30BATh €r0 JJisl BBIPAXKEHUS CBOMX MbICIEH.
Jpyrum BaXXHbIM TPU3HAKOM MAaTEMaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOWCTBEHHYIO €H CTpOrocTh OOOCHOBAaHWUW | CIEJAOBAaHUE OMPEACIEHHBIM
OpaBuwiaM  IIOCTPOEHHsI ~ JOKAa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET pa3BUTHIO JIOTMUECKOTO MBILIIICHUS
oOyyJaronuxcsi, H03BOJISIET UM CTPOUTH CBOM PACCYKJIEHHUS HA OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBILLIICHUS.

B yue6HOM Kypce «Anrebpa M Hayajga MaTeMaTUYECKOrO aHaIM3a
IPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJEIUPOBAHUS, KOTOPbIE MPHU3BAHbI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOEHHUSI MOJEJEH peallbHbIX
CUTyallul, MCCIENOBAaHUS JTUX MOJENIed C IOMOIIBI0 amnmapara aireOpsl U
MaTEMaTUYECKOI0 aHajiu3a, WHTEPHPETALMM IOJYyYEHHBIX pe3yiapTaToB. Takue
3a/laHusl BIUIETEHBI B KXK/IbIN U3 pa3JiejoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO MCIOJIb3YeTCs JJI pelieHus] NpUKIaAHbIX 3anad. [lpu
pElIEHMH  pEeaJbHbIX  NPAKTUYECKUX  3aJady  oOydaromuecs  pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJOTMI0, 0000UmaTh W KOHKPETU3UPOBATH  MpOOJIEMYy.
HesTenbHOCTh MO (OPMUPOBAHHMIO HABBIKOB PEIICHHS MNPUKIAIHBIX 3adad
OpraHu3yeTcsi B IPOLIECCe M3Y4YEHUs BCEX TEM YYeOHOro Kypca «Auredpa u
Hayajga MaTeMAaTHYE€CKOIO aHAJIN3ay.

Ha wuzydenne yueOHOro Kypca «Anrebpa M Hadaja MaTeMaTH4YeCKOro
aHanu3a» oTBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, MPOLIECHTHI,
OeckoHeuHble Tepuoanydeckue Apoou. [lpumeHeHue apoOelt W MPOIEHTOB IS
pelLIeHUs MPUKJIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTPACIel 3HAHUM U PEaIbHOM KU3HU.

JeuctBurenbHble uucia. PanvoHanbHblE YW UPpPAaUMOHAIIBHBIE YHCIA.
Apudpmernueckre  omepanMu ¢ JCWCTBUTENIbBHBIMU  4YHMciIaMd.  Moayiib
JIEUCTBUTEILHOTO YHCIIa U €r0 CBOMCTBA. [IpuOmmkEHHbIE BHIYUCIICHUS, TPABUIIA
OKPYIVIEHUsI, IPUKUIKA U OLICHKA PE3yJIbTaTa BIYUCICHUN.

Crenenp ¢ uenbiM nokaszareneM. bunom Herortona. Hcnosb3zoBaHue
noAXosend GopMbl 3aMUCH ACHCTBUTEIBHBIX YACEIT JIJIsl PELICHUS TPAKTUUYECKUX
3a71a4 ¥ MPEJICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOW CTENEHU U €ro CBOMCTBA.

CreneHp C panMOHAIBbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa jorapudma. JleciTuuHbIE U HATypalbHbBIE
Jorapu@mel.

CuHyC, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAHI€HC YHCIIOBOIO APTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHUs-ciencTBus. HepaBeHCTBO,
peLIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHHUS IIEJBIX U APOOHO-PAIIMOHATILHBIX YPaBHEHUHN U
HEpPAaBEHCTB. MHOroWwieHsl OT OJHOW II€peMEHHOU. JleneHue MHOrousjaeHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHOrowiensl ¢  UEIbIMU
koa¢ppunentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUM, COAEPKAIINX CTEIEHU U KOPHHU.

HppauunonanpHbie ypaBHEHUS. OcHOBHBIE METO/IbI pelieHus
VMppalMOHAIBHBIX YPABHEHUM.

[lokazarenbHble ypaBHEHMs. OCHOBHBIE METOJBI PEIICHUS ITOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BoIpaKeHUH, COAEPIKAIIUX JIOTaApUPMBI.

Jlorapupmuyeckue ypaBHCHHUSI. OcHOBHBIC METO/IbI perieHus
JorapuMUYECKUX YPaBHCHUH.
OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHH. Pelienre TpuroHoMeTpuiecKux ypaBHEHU.



Pemenne cucrteM IMHENMHBIX ypaBHEHMH. Marpuia CUCTEMBbI JMHEUHBIX
ypaBHEeHHI. OrnpenenuTens MaTpulbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIICHUE €r0 3HAYEHHUS, TPUMEHEHUE ONpenenuTeNs s peleHUs
CHUCTEMBl JIMHEVHBIX YypaBHEHUM. PemieHue NpUKIAIHBIX 3a7a4 C IOMOILUBIO
CHCTEMBl JIMHEMHBIX ypaBHEHUW. lccienoBaHue IOCTPOCHHOW MOJEIU C
MIOMOIIBIO MATPHI] U ONPEIEITUTEIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEalbHOM CHTYallMH C IMOMOUIBIO
YPaBHEHMM W HEpaBEeHCTB. lIpumeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3aJady M 3ajJad M3 pa3IuYHbIX O0JIacTell HayKu U peanbHOMN
KU3HU.

DYyHKIUU U TPaPUKHU

Oynkuusa, crnocoObl 3aganus ¢QyHKIUH. B3anMHO oOpaTHBle (yHKUIHU.
Kommosumus  ¢yakuuidt. 'paduk  QyHKuu. nemeHTapHbIe TpeoOpa3zoBaHUs
rpaguKoB QyHKIIHIA.

OO6nactb onpeneneHuss 1 MHOKECTBO 3HaueHUW (yHkuuu. Hynu QyHkuum.
[TpoMexyTkH 3HaKOMOCTOSIHCTBA. YETHBIE 1 HeuéTHbIe QyHKIUU. [lepuoanueckue
¢ynkiuu. IlpomMexxyTku MOHOTOHHOCTM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢bynkuuu. Hanbosnpiee u HaumMeHblee 3Ha4yeHus1 QyHKIMKU HAa IPOMEXKYTKE.

JluneiiHas, KBaApaTU4Has W JpOOHO-IMHENHAass (YHKIUU. DJeMEHTapHOe
UCCJIEIOBAHHUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas QyHKUMS C HaTypaJbHBIM M LENbIM NoKa3areneM. E€ cBoiicTBa u
rpa¢uk. CpoiicTBa M TpaduK KOpHS N-O CTeneHW Kak (PyHKiuMM oOpaTHOU
CTEICHH C HATypPaJIbHBIM ITOKA3aTEJIEM.

[TokazarenpHast U Jorapupmudeckas (yHKIUU, UX CBONCTBA U TpaUKH.
Hcnonb3oBanue rpa@ukoB GyHKIMMI 17151 PEeIIeHUs] ypaBHEHUN.

TpuronoMmerpuueckass OKpYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDyHKIMOHAJIBHBIE 3aBUCUMOCTH B peEaJbHBIX IMpoleccax M SIBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajimn3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJlaHUs MOCJIEeA0BATENbHOCTENH. MeTon
MaTeMaTUYECKON WHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIE
NI0CJIEOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHsSI MAaT€MAaTHYECKOIO0 aHajlu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpuueckas nmporpeccuu. beckoneuyHo yoObiBaronas
reoMerpuueckas nporpeccusi. CymMmma 0eCKOHEYHO YyOBIBAIOIIEH MeOMETPUUECKON
IIPOTrpeCcCU. JINHENHBIA U 3KCIOHEHIMAIBHBINA pOCT. Yucno e. @opmyiia CI0KHBIX
npoueHToB. Mcnosb30BaHWE TPOTPECcCHH I PELICHUS peajbHbIX 3a/1ad
IIPUKJIATHOTO XapaKTepa.



HemnpepoiBable ¢GyHKIMM W uX CcBoMcTBAa. Touku paspbiBa. ACHUMOTOTHI
rpadukoB QyHkumii. CBolcTBa (PYHKIMI HENMpPEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsl PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GYHKIMI 17151 pereHus 3aa4.

[lepBas u BrOpasi mpousBoaHbIe PyHKIMU. OnpeaeneHrue, reOMeTPUIECKUN U
(bu3HUeCcKuil CMBICI TPOU3BOAHON. Y paBHEHHUE KacaTeNbHOU K rpa@uKy GyHKIUH.

[IpousBoansie  sineMeHTapHbIX  QyHKUMi.  [Ipou3BojmHass ~ CyMMBHI,
POU3BEICHUS, YACTHOTO U KOMITO3HUITNH (PyHKITHH.

MHo:xecTBa U JIOTMKA

MHoO»XecTBO, OIlepallid HaJ MHOXXECTBAMM M HUX CBOKCTBA. JlMarpammsl
Oitnepa—BenHa. [IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 33a4a4 HU3 APYTrHUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KIIACC

Yucaa 1 BBIYMCICHUSA

HarypaneHbie u nensle yucna. [IpumeHeHne NMpU3HAKOB NEIUMOCTH LIEJIBIX
yucesn, HauOosbimuil oOmui nenutens (nanee — HOJl) u HamMmeHblee oOliee
kpatHoe (nanee — HOK), ocratkoB 1o moaynto, anropurmMa EBkiauaa ams pereHus
3a/1a4 B LENbIX YACIAX.

Kommnekcubie uuncna. AnreOpamdeckas M TpUTOHOMETpUUeckas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHyecKkue ornepanud ¢ KOMILIEKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oi creneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUJIEKCHBIX YMCEN JIsl pelIeHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTb YPAaBHEHHM M HEPABEHCTB. PaBHOCWIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0op  KOpHEH  TPUIOHOMETPUYECKUX  YPAaBHEHHMM C  [OMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTHU. PelieHne TpuroHoMeTpuyecKux HEPaBeHCTB.

OCHOBHBIE METOAbl PEIICHUA IOKa3aTeIbHbIX U  JIOrapU(PMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/Bl PEHICHUS CUCTEM M COBOKYMHOCTEW paldOHAIbHBIX,
UPpaLMOHAIbHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPAMHU.



[IpumeHenue  ypaBHEHUN, CUCTEM UM  HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/ady M3 pa3IuyHbIX o0JiacTeid HayKu MU peabHOU
KU3HU, UHTEPIPETAIMS MTOJYYSHHBIX PE3YyJIbTaTOB.

DYyHKIUU U TPaPUKHU

I'padux xommnoszuruu Qyskiuit. ['eomerpudeckue o0Opa3bl ypaBHEHHN U
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUHU, UX CBOMCTBA U IPaPUKU.

I'padmyeckue MeTOABI pelIeHUs YpaBHEHHMH W HepaBeHCTB. [ paduueckue
METO/bI PEILICHHUS 3a]1a4 C TapaMeTpPaMH.

Hcnonb3zoBanue rpapukoB QYHKIUN JUIsi MCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3aJad U3 JAPYIUX Y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havana MmaTeMaTH4eCcKOro anajamnsa

[IpumeHeHre NMPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCThH U
sKcTpemymbl.  Haxoxaenue  HauOoOnbIIEro W HAaWUMEHBIIErO0  3HAYCHUU
HEMPEPHIBHON (QYHKIIMHA HA OTPE3KE.

[IpruMmeHeHne TPOU3BOJHOM MJII HAXOXKACHUS HAWJIY4llero pELIECHUs B
NPUKIAIHBIX 3a/ladax, ISl OMNPENENIEHHs] CKOPOCTM U YCKOpPEHHMs IIpollecca,
3aJ1aHHOTO (hOPMYJIOi UK rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IllepBooOpasHbie
anieMeHTapHbIX PyHKIWi. [IpaBuiia HaxoXAeHUs TEPBOOOPA3HBIX.

Wurerpan. ['eomerprueckuii CMBICII VHTETpaIa. Brruncnenue
onpenenéHHoro uaTerpaia no gopmyne Herotona-JIeibuua.

[IpumeneHnre wHTErpana JJIsd HAXOXIEHHUS IUIOMANEH TUIOCKHX (UTYp U
00BEMOB T€OMETPUUYECKUX TE.

[Ipumepsbr pemenuit auddepeHIanbHbIX ypaBHEHUNH. MaremaTtuueckoe
MOJICJIMPOBAaHUE pEANbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIruanbHbIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xaaHCKOTr0 BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMU 00YUYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOI'O  WJI€Ha  POCCHUUCKOTO  OOIlecTBa,  MPEJCTABICHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpaxkIaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJICHTUYHOCTH, YBKCHHS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATHX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHHUE JYXOBHBIX LEHHOCTEH pOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH M JEATEIbHOCTbIO YYEHOrO0, OCO3HAHUE
JUYHOTO BKJIaJia B TOCTPOCHUE YCTOMUHUBOTO OYIyIIEro;

4) 3¢cTETH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIOYasl 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, PEUICHUH, pacCyKICHUN, BOCIPUUMUYHUBOCTD
K MaTEeMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA,

5) pu3nyecKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUA B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBbIO (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, peryispHas (pu3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYJy, OCO3HAaHHME IIEHHOCTH TPYAOJOOUS, HHTEpEC K
paziuuHbIM  cepaM  NPodEeCCHOHAIBHOM  NESITEIbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMHU, YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymeld mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeéMaTH4ecKoMy  OOpa30BaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHUX 3a/1a4 MATEMaTHICCKON HAIIPaBICHHOCTH;

7) IK0JIOrH4e€CKOro BOCIMTAHMS

c(OPMHUPOBAHHOCTh  DKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAaHUE BIUSHUS
COILIMAJIbHO-DPKOHOMHYECKUX MPOLIECCOB Ha COCTOSIHUE MPUPOJHOM U COLIMATIbHOMN
Cpenbl, 0CO3HAHHUE TJIO0ATBHOTO XapaKTepa dKOJOTHUECKHUX MPOOIeM, OpUCHTAITHS
HA TPUMCHEHHE MATeMAaTHYECKUX 3HAHWK JUIsl pemieHus 3a7ad B 00JacTu
OKpY’KaloIel cpefpl, MIAHUPOBAHUE IIOCTYNKOB U OLEHKH WX BO3MOXHBIX
MOCJIEICTBUM /IS OKPYKAIOILEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH ©  OOIIECTBEHHOW  MpPaKTUKH, [MOHUMaHUE
MaTEMaTUYECKOM HayKd Kak cdepbl YeIOBEUYEeCKOW AesITeIbHOCTH, ATaloB e&
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS IUBUIIW3AINK, OBJAJCHUE S3BIKOM
MaTEeMaTUKH W MaTEMaTUYECKON KyJIbTypOH KaK CPEJCTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITH MPOEKTHYI0 U HCCIEIOBATEIbCKYIO JACSITEIbHOCTD
WHIMBUYaJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble jjoruyeckue JeicTBus:

BBIBISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKA MaTEeMaTHYECKUX
O0OBEKTOB, TMOHATHH, OTHOLIEHUWA MEXAYy MOHATUIMH, (POpMyIHUpPOBaAThH
onpeaeneHusl NOHATHI, yCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KIacCU(]HUKaALUY,
OCHOBaHUS AJ1s1 0000IIEHUS ¥ CpaBHEHUS, KPUTEPUH IPOBOUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  MpeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAUMHUYHbIC, YACTHBIEC U OOLIUE, YCIOBHBIE,

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (haKkTax, JAHHBIX, HAOJIONEHUSAX M YTBEP)KICHUAX, MpeAsiaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JieNaTh BBIBOJABl C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
VWHIYKTUBHBIX YMO3AaKJIIOUYECHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIA
(mpsiMBbIE U OT MPOTUBHOT0), BBICTpaUBaTh apryMEHTALUIO, IPUBOJIUThH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJIbI;

BbIOMpATh crnocod pemeHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pelleHus, BbIOMpaThb HaumbOojee MOAXOMAUIMM ¢ y4éToMm
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKUIM MHCTPYMEHT IO3HaHUS,
GopMynaMpoBaTh  BOMPOCH,,  (QPUKCHUPYIOUIME  MPOTUBOpPEYUE,  MpPoOIieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOEe, (OPMHUPOBATH TUIOTE3y, apTYMEHTHPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEAOBAHME
110 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SBJIICHUS, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMH,

CaMOCTOATENHbHO (OPMYIUPOBATh OOOOIIEHUS M BBIBOJBI MO PE3yJIbTaTam
IPOBENEHHOTO  HAOJIOEHUS, MCCIENOBAaHUSA, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Mpollecca, a TAKXKE BbIJIBUIATh
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATH ACHUIINTH WHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U JIJI PEILICHUS 3a]1a4u;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OpPMAILMIO PA3IMYHBIX BHUIOB U
dbopm npeacTaBiIeHuUs,

CTPYKTYpPUPOBaTh MH(POPMAIHIO, TPEICTABIATh €€ B PA3TUYHBIX (opMax,
WTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopmauu o CaMOCTOSATENIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NeCTBHA

Oo0menne:

BOCIIPUHUMATh U (DOPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensMu OOLIeHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIUCBMEHHBIX TEKCTAX, IaBaTh IOSCHEHUA 10 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH I1OJIYYECHHBIN PE3YJIbTAT;

B X0/1€ OOCYXJEHHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOW TEMBI,
npoOsieMbl, peliaeMol 3aJayd, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHMCK
pEeLIEHUs], COIOCTABJIAThL CBOU CYXICHUA C CYXKIACHUAMHU APYIMX Y4YaCTHUKOB
nuanora, oOHapy>KMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOW (opme
(dbopMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

IIPEACTABIATh PE3YyJIbTAThl PELICHUA 3a1aul, SKCIEPUMEHTA, UCCIEI0BaHN,
IPOEKTa, CaMOCTOSTENBHO BbIOMpATh (opmar BBICTYIUIEHUS € Y4YETOM 3ajay
IPE3EHTAlMU U OCOOEHHOCTEN ayIMTOPUH.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranusanus:

COCTaBIISITh IUIAH, aJITOPUTM PEUICHUS 3a/1aui, BEIOMPATh CIIOCO0 pEIIeHHS C
y4ETOM HUMEIOIIUXCS PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4€TOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

BJaJIeTh  HABBIKAMH  [O3HABATEJIBHON  pediekcud Kak  OCO3HaHUsA
COBEPIIIACMBIX JCHCTBUN W MBICIHUTEIBHBIX MPOIECCOB, X PE3yJIbTaTOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3yibTaTa perieHUs
MaTeMaTHYEeCKOM 3aJ/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPU PEIICHUU 3aJa4H,
BHOCHUTBH KOPPEKTHBBI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HAWJICHHBIX OMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IEJIN U YCIOBUSIM, OOBICHITH MPUYUHBI
JOCTHKCHHSI WJIM HEAOCTHIKCHHSI Pe3yIbTaTOB JCSATEIbHOCTH, HAXOUTh OLITHOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTel TpHM pemieHWH YYeOHBIX 3a7ad, MNPUHUMATh 1eJIb COBMECTHOMU
NEATENHHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIBI pabOT, OTOBApWBATHCS, OOCYX)HaTh MPOIECC U Ppe3yJabTaT paloTHl,
000011aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (opmax paboTel (00CykaeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMU UIE€HAMHU KOMAaHbI, OIICHUBATh
KaueCcTBO CBOET0 BKJajJa B OOMIMN MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
y4aCTHUKaMHU B3aMMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kjacce oOyyaroIIMiiCs MOJYYUT CIIEIYIOIINE
PEeIMETHBIE PE3yJIbTaThl MO0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTEeMaTUYECKOr0 aHaITu3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJHO OINEpPUPOBATh MOHSATUAMH: PAlMOHAIBLHOE YHUCIO, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANMOHATBLHOE YHCIO, MHOXECTBA
pPalMOHANIBHBIX U AEHCTBUTEIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCA;

NPUMEHSITh JIPpOOM W TPOLIEHTHI ISl PEHICHUs NPUKIAIHBIX 3a7ad U3
PAa3IUYHBIX OTPACJIEN 3HAHUN U PEATbHOU KU3HU;

MPUMEHSTh NMPUOTUKEHHBIC BEIYUCICHUS, PaBUiia OKPYTJICHUS, IPUKUIKY U
OILIEHKY pe3yJIbTaTa BBIYUCIICHHUII;



CBOOOZIHO ONEpUpOBaTh TIOHATHEM: CTENEHb C IIeJIbIM II0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOAANIYI0 (hOPMY 3aMUCH JIEUCTBUTENbHBIX YHCEI JIJISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEIACTABIICHUS JaHHBIX;

cBOOOZHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajJbHOU
CTEIICHH,;

CBOOOJIHO OTEPUPOBATH MOHATUEM: CTETICHb C PAllMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(dM UKcHa, JAECATHUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBL;

cBOOOZHO ONEpUpOBaTh MOHATUAMU: CUHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apTyMEHTa;

ONEPUPOBATh MOHATUAMM: aAPKCHUHYC, aPKKOCUHYC M apKTaHT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEpUPOBATh MOHATUSIMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWIIbHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,;

OPUMEHATh pPA3lIUYHbIE METOJbl PEIICHUS pPALUOHAIBHBIX U JIPOOHO-
pAalMOHAIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ, HHTEPBAJIOB Ul PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH TMOHATUAMH: MHOTOWJIEH OT OJHOW MEepPEMEHHOM,
MHOTOUWIEH C LENbIMH KO3(PPUIUEHTAMH, KOPHH MHOTOWIEHA, NPUMEHSTh
JICJICHUE MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
IUISl pELIeHUs 3a/1ay;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPEAECIUTENIb MATpULbl 2 X 2 W €ro TreOMETPUYECKUUA CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpEeAeNuTeNss 2 X 2 I BBIYUCIIEHMS €r0 3HAa4yeHus,
IPUMEHSTh ONPENCIIUTENN [JIl PEUIEHUs CHCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHENHBIX YPABHEHUH,
UCCIEN0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MAaTpUL] U OIPEACIUTENEH,
VUHTEPIIPETUPOBATD I10JyYEHHBIN pPE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM JUisl TpeoOpa3oBaHUs
BBIPAKEHU;

BBITOJIHATH MpeoOpa30BaHMsl YUCIOBBIX BBIPAKEHUHN, COJEPKAIMX CTETICHH C
paLMOHAIIBHBIM I1I0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa JgorapupmMoB JUTSL npeoOpa3zoBaHus
J0orapu(pMUYECKUX BBIPAKECHUI;

cBOOOZHO ONEpUPOBATh MOHATHUAMHU: HppalOHAIbHBIC, MOKa3aTelIbHbIE U
norapu(MUUYECKUE YpaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIBHBIX
NIEPEXO0/I0B WA OCYIIECTBIISAA POBEPKY KOPHEM;



IPUMEHATbh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYJIbI Ul TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHUI;

CBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAumble (OpMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICNIUPOBAaTh peajbHblE CHUTyallMM Ha $s3bIKe anreOpbl, COCTABIATH
BBIpQXKCHHS, YpaBHEHHUS, HEPABEHCTBA TI0 YCJIOBHUIO 3aJadd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIIN C MCTIOJIb30BAHUEM aIlfapara aiareopsbl.

DOyHKUMH U TPaPuKu:

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/jaHusl (PYHKIUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QyHKUMWA, Tpaduk QyHKOUH,
BBITOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpaduKkoB QyHKIINIA;

CcBOOOZHO OINEpPUPOBATh MOHATUAMU: OOJIACTH OINpPEAEICHUS M MHOXECTBO
3HaUYCHUN (PYHKIMU, HYJIU QYHKUIKU, TPOMEKYTKHA 3HAKONIOCTOSIHCTBA,

CBOOOMHO OMepUpOBaTh TMOHATHAMH: UYETHbIE M HEUETHBIE (YHKIHH,
nepuoanyeckrie (GyHKIUHU, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMbI U
MUHUMYMbI (YHKIIMH, HAuWOOJblllee U HaUMEHbIIee 3HauYeHHe (QYHKIUU Ha
IPOMEKYTKE;

cBOOOJHO OMEPUPOBATH MOHATUAMHU: CTEMEHHAs (QYHKIUS C HATYPaJIbHBIM U
[ENbIM TOKa3aTeneM, rpa@uK CTENEeHHOW (PYHKIMH C HATypaJbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTeNeHU Kak (yHKIMU OOpPATHOW CTETEeHH C
HaATypaJbHBIM MOKa3aTeJIeM;

OTepUPOBATh TOHATUAMHM: JMHEHHAs, KBaJpaTU4YHAs W JIpOOHO-TMHEWHas
(YHKIMH, BHITIOTHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U MOCTPOCHHUE UX TPapUKOB;

CcBOOOZHO OIEpUpOBaTh MOHATHAMH: IOKa3aTelbHas M Jorapudmuyeckas
(GyHKUMU, WX CBOMCTBA U TrpauKH, HUCMOJIH30BATh UX Tpa@UKUA IS pElICHUs
YPaBHEHHI;

CcBOOOZHO ONEpUPOBATh MOHATUSAMHU: TPUTOHOMETPUYECKAsT OKPY>KHOCTbD,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKLUN YUCIOBOIO apryMeHTa;

UCIOJIb30BaTh rpaduku (GYHKIMA JJI9  MCCIENOBAaHUA IMPOLECCOB U
3aBUCHMOCTEH MPH PEUICHUH 3a1a4 U3 IPYruX y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCUMOCTH MEKy BETUUMHAMU;

Havajiia MaTeMaTH4eCKOro aHAJIN3A:

CBOOOJTHO ONEPHUPOBATH MOHATHAMU: apuMeTHdecKass U TeOMeTpUYecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIAsi T€OMETPUIECKasi MPOTPecCcus, JUHEHHBIA U
HKCMOHEHLUAIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM MJIA PEUICHUs pealbHbIX 3a/Jay MPUKIATHOTO
XapakTepa,



CBOOOJTHO ONEPUPOBATH MOHITHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUSI
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OrpaHUYECHHBIC MOCIEAOBATEILHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHUS MAaTEMaTHYeCKOr0 aHalh3a KaK aHaiam3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: HENpPEpPbIBHbIE (QYHKIUU, TOYKH
paspsbiBa rpaduka QyHKIUHA, aCUMOTOTHI rpaduka HyHKIUH;

CBOOOJTHO OIEpUPOBaTh TOHATHEM: (YHKIHS, HEMpephiBHAsS Ha OTPE3Ke,
MPUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUN JUTSI pEIICHUS 3a]1a4;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: TIEpBasi W BTOpas TMPOU3BOJHBIC
byHKIIMY, KacaTenbHas K rpaduky GyHKIUH;

BBIYHCIIATH MTPOU3BOJAHBIC CYMMBI, TIPOU3BEACHUS, YACTHOTO W KOMITO3HITHH
IBYX (DyHKIMH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh TEOMETPUYECKUN U (U3UYECKUN CMBICT MPOU3BOJHOM IS
pelIeHus 3a1a4.

MHozxecTBa M JIOTHKA:

CBOOOJTHO  OMEpPUPOBATh  TOHATHSIMHU: MHOXKECTBO, OMNEpaluu  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Juisli  ONHUCAaHUS
peanbHBIX TPOIECCOB W SBJIICHWMA, MPU PEIICHHH 3adad W3 JAPYTUX y4eOHBIX
IPEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPEJCICHHE, TeOpeMa, ypaBHEHHUE-
CJIe/ICTBHE, CBOMCTBO MaTeMaTUYECKOro 00BEKTa, 10KA3aTEIbCTBO, PABHOCUIIbHbBIE
ypaBHEHUS U HEPABCHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydarommuiics MOJIYYUT CIEIYIOIINE
IpPEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTeMaTUYECKOr0 aHaIU3ay:

Yucjia ¥ BBIYUCTICHUSA:

CBOOOJTHO OMEPHPOBATh TOHATHSAMHU: HATypalbHOEC U IIEJI0€ YHCIIO,
MHO)XECTBA HATypPaJbHBIX M IENBIX YHCEN, MCIOJIb30BaTh MPU3HAKU JIEIUMOCTHU
uensix yucen, HOJ[ u HOK HarypaibHbIX yucen Juisl pelieHus 3aia4, IpUMEHSTh
anroput™ EBximaa;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa IO MOJYJII0, 3alKiChIBAThH
HATypaJbHBIC YKCTIA B PA3IMYHBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

CBOOOJIHO OMEpPUPOBATh MOHATHUAMH: KOMILUIEKCHOE YHCIO M MHOXKECTBO
KOMITJIEKCHBIX YHCEJ, MPEACTABIATh KOMIUICKCHBIE UYHCa B alreOpandeckod U
TPUTOHOMETPHUUECKOU (OpME, BBHITIONHATh apu(PMETHIECKUE OTNepaIuu ¢ HUIMU U
M300pakaTh Ha KOOPJIMHATHOMN TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CcBOOOZIHO ONEpUPOBATh MOHATHUSAMHU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
jgorapu(MUUYECKHE HEpPAaBEHCTBA, HAXOAUTb HUX PEUIEHUS C  I[IOMOIIBIO
PaBHOCHJIBHBIX IEPEXO/IOB;

OCYLIECTBJIATh OTOOpP KOpPHEH NpH pPEIIEHUH TPUTOHOMETPUYECKOrO
YpaBHEHMUS;

CBOOOZHO ONEpUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJbI  JUJII  PELIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CcBOOOJHO ONEPUPOBATh MOHATUSIMU: CHCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEW pallMOHANIbHBIX, HPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
aorapu(MUUECKUX YpaBHEHHUHN U HEPABEHCTB;

peumarb palMOHAJIbHBIE, UppalrOHaIbHbIE, [IOKa3aTeJIbHbIE,
jgorapuMHUYECKHEe UM TPUTOHOMETPUYECKHE YpPaBHEHUSI M HEPaBEHCTBA,
coziepKalire MOJIyJIM U apaMeTphl;

OPUMEHATH TpadudyecKrue METOIbI /Ul PEIICHUS] YPaBHEHU U HEPaBEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh peajlbHble CUTyalldd Ha S3bIKe€ anreOpbl, COCTABIATH
BBIPAKECHUSI, YPABHEHUS, HEPABEHCTBA W HUX CHCTEMBbI IO YCJIOBHUIO 3a/ayH,
UCCIIEJIOBATh IOCTPOCHHBIE MOJEIM C HCIOJb30BaHHWEM armrmapaTta anreOpsl,
MHTEPIPETUPOBATH NOJYUCHHBIN PE3YIIbTAT.

DOyHKUUHN U TPAPUKU:

CTpOUTh TpadUKU KOMMIO3UUMU (PYHKUUMNA C MOMOILBIO 3JIEMEHTAapHOTrO
MCCIICJIOBAHMS U CBOMCTB KOMITO3UILIUU ABYX (YHKIIHII;

CTPOUTb TI'E€OMETpPUYECKHE 00pa3bl YypaBHEHHMM M  HEpPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpUPOBaTh MNOHATHUSAMHU: TpapUKH TPUTOHOMETPUUECKUX
byHKIINH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHMPOBAHMUS M HUCCIEIOBaHUS pealbHbIX
IIPOLIECCOB.

HavaJjia MaTeMaTH4€CKOIr0 aHAJIN3A:

UCTIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIEOBaHUS (DYHKIIMU Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAWTh HauOoJblllee ¥ HAUMEHbIIEE 3HaUCHUs (PYHKIIMM HENPEPBIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh IMPOU3BOJHYIO ISl HAXOXKJEHHS HAWIY4lIero penieHus B
OPUKJIaJAHBIX, B TOM YHCIE COLMAJIbHO-JKOHOMUYECKHX, 3ajayax, Ui
ONpeseNeHUs] CKOPOCTHM M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysiol uiu
rpaukom;



CBOOOJTHO  OMEPUPOBATH TMOHATHAMHU: TEpPBOOOpa3Hasi, ONpeneIEHHBIH
UHTErpaj, HAXOAWUTh IEPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIUH U BBIYUCIATH
uHTerpan no popmysne Herotona-JIeitonuna;

HAXOJUTh TUIOMIAIHN TUIOCKUX (GUTYP U 0OBEMBI TEIT C TOMOIIBIO HHTETPAA;

UMETh NPEACTAaBICHUE O MATEMATHYECKOM MOJEJIMPOBAHUM Ha IMPUMEPE
coctaBiieHus TUQdepeHIInaNbHBIX YPaBHEHHUI;

pemiath NpUKIAIHBIE 3a7a4d, B TOM YHUCJIE COLUATIBHO-3KOHOMHYECKOTO U
($u3nYecKoro xapakTepa, CpeJCTBAMH MaTeMaTHYECKOTO aHaJIHN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
No 11/ HaunMeHoBaHMe pa3je/ioB U TeM (uudpossbie)
) NpOrpamMmbl Bcero Kontposbubre | Ipakruueckue o0pa3oBaTejbHbIE
padoTsbI padoTsbI pecypebl
MHOKeCTBO 1€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JIMHEMHBIX
YpaBHEHUH
5 @Oynkiun u rpaduku. CreneHHas QyHKIHAS 12 |
C 1IeJIBIM NTOKa3aTeaemM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 |
WppatmonansHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHbie 10 |
YPaBHEHHUS
5 Jlorapudpmuuaeckas GyHKIHS. 18 |
Jlorapugmuueckue ypaBHEHHsI
6 TpuronomeTpuyeCcKre BIPAXKCHUS U ” |
YPaBHEHHUS
7 [TocnenoBaTenbHOCTH U TPOTPECCUU 10 1
8 HenpepsiBabie pynkimu. [IponsBoanas 20 1
9 [ToBTOpEeHHE, 0600IIEHUE, CUCTEMATH3AIIHS 5 )
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0




11 KITACC

KoaunuecTBo yacos DJIeKTPOHHBIE
No 11/ HaunmMeHoBaHMe pa3je/ioB U TeM (uudgposbie)
) NPOrpamMMmbl Bcero Kontpoaensie |  Ipakriyeckne o0pa3oBaTe/bHbIE
padoThI padoThI pecype
1 NccnenoBanue GyHKINHA ¢ TOMOIIBIO ” 1
MIPOU3BOAHOMN
2 ITepBooOpasHas 1 MHTETpa 12 1
3 I'paduxy TpUroHOMETPUUECKUX (QYHKIIMH. 14 1
TpuronomeTpuyeckrue HEpaBeHCTBA
4 HppanmoHanpHele, OKa3aTENbHbIE U 24 1
JorapupMHUECKUEe HEPABEHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbHble u 11e51b1e ynciia 10 1
CucreMsl pallMOHaIbHBIX, UPPALMOHAIBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUHU
8 3azna4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpeHue, 06001IeHUE, CUCTEMATH3AIUS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
/o

Tema ypoka

KoaundecTBO 9acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEKTPOHHbBIE
nudposbie
oOpa3oBaTejibHbIC

pecypchl

MHO)kecTBO, OIepauy Hal
MHO>KECTBAMHU U UX CBOICTBa

Huarpammsl Diinepa-Benna

HpI/IMCHCHI/IC TCOPCTUKO-
MHOKCCTBCHHOTO aIrapara AJist peuICHUA
3aga4

Parmonanpueie unciaa. OOBIKHOBEHHBIE U
JECSATUYHBIC TPOOH, TIPOLICHTHI,
OECKOHEYHBIC TTEPUOIUUECKHE Tpodu

Parmonanpusie unciaa. OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH, TIPOLICHTHI,
OCCKOHEYHBIC MTEPUOTUUECKHE TpoOH

[Ipumenenue npoOeii U MPOLICHTOB IS
pelieHus TPUKIAAHBIX 337124

[Ipumenenue npoOeii U MPOLICHTOB IS
pelIeHUs MPUKIAIHBIX 33249

JlericTBUTENIbHBIC YKClIa. PalloHaIbHEIE
Y UpPaLMOHAJIbHBIE YHCIIA

Apudmerndeckre oneparuu ¢




HeﬁCTBHTeHBHBIMH qucCjiaMu

MO,Z[y.]'Ib ,Z[efICTBI/ITeJIBHOFO qucjia 1 €ro

10 .
CBOICTBa
[TpubnnxKEHHBIE BEIYMCIICHUS, TPABUIIA
11 OKPYIVICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN
OCHOBHBIE METO/BI PELLIEHUS LIENIbIX U
12 IpoOHO-PaLMOHATBHBIX YPAaBHEHUH U
HEPABEHCTB
OCHOBHBIE METOIbI PELLICHUS 1IEJIbIX U
13 NPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPABCHCTB
OCHOBHBIE METOIbI PELLIEHUS 1IeJIbIX U
14 TpOOHO-pAIMOHATBHBIX YPAaBHECHUH 1
HEPABEHCTB
MHOro4jieHsl OT OJHOW NEPEMEHHOM.
15 JleneHnue MHOTO4YIEHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy
16 MHorouseHs! ¢ LEeIbIMU
kodpPuuuentamu. Teopema Buera
17 PemreHue cucrteM TUHEHHBIX YpaBHEHUN
18 Pelrenne cucrteM ITUHENHHBIX YPaBHEHUN
Marpuna cucTeMsl JTUHEUHBIX
19 ypaBHeHUH. OnpeenuTeab MaTpULbl

22, ero reoOMeTpUYECKUN CMBICT U
CBOMCTBA; BHIYMCIIEHUE €0 3HAUCHUS




20

Onpenenurenb MaTPUILI 2X2, €T0
r€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIUHUCIIEHUE €T0 3HAUECHUS

21

IIpuMeHeHue onpenenuTens A
peLIeHUs CUCTEMBI JINHEWHBIX YPaBHEHUU

22

Pelrenne npukiiagHeIX 3a1a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

23

Pemenne npukiiagHeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUN

24

KonTponbHas padora: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

25

DyHKITMSA, CTTOCOOBI 3aaHus (DYHKITHH.
B3anMuo oOpaTHbIe PYHKITUN.
Kommnoszunus dyHkimit

26

I'padux hyHkmmm. DnemeHTapHbBIC
npeoOpa3zoBanus rpadukoB GyHKINN

27

OOmacTpb onpeneneHus © MHOXKECTBO
3HayeHu# Qpynkuuu. Hynu ¢pyHkuuu.
[TpomexyTKH 3HaK MOCTOSTHCTBA

28

YérHble 1 HeUETHBIC (PYHKLIUU.
[Tepuonnueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MakcumMyMbl U MUHUMYMBI (DYHKIIHH.
HauOospliee 1 HanMeHbIIIEE 3HAYCHUE
(GyHKIIMH HAa IPOMEXKYTKE




Jlunelinas, kBagpaTHIHAs U JPOOHO-

30 .
JTUHENHHas QyHKIUH

31 DeMeHTapHOe Ucciel0BaHue U
NOCTpOeHHE TpaUKOB STUX HYHKIUN

1 DneMeHTapHOe UCCIeI0BaHuEe U
MOCTpOeHHE TpauKOB STHUX HYHKIUN

13 CreneHsb ¢ 1ebIM nokasaresneM. bunom
Herotona

34 CreneHsb ¢ 1eJBIM MOKa3aTeneM. bunom
Herotona
Crenennasi yHKIUS C HATYpaJIbHBIM U

35 LeJbIM NoKa3areneM. E€ cBoiicTBa
rpadux

36 KonTponbhas pabora: "Crenennas
¢dbynkums. E€ cBolictBa u rpaduk"

37 ApudmMernuecknii KOpeHb HATYPATHHOU
CTEIIEHH U €ro CBOICTBa

13 ApudmMernueckuii KOpeHb HATYPATHHOU
CTEIIEHH U €ro CBOICTBa

19 ITpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIepKALMX CTEIIEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIep KALUX CTEIIEHU U KOPHU

A1 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIep KAINX CTETIEHU U KOPHU

42 WppaunonansHele ypaBHeHUs. OCHOBHbBIE




METO/Ibl PEIIECHUS UPPALMOHAIBHBIX
ypaBHEHUH

43

Wppaumnonansueie ypaBHeHHs. OCHOBHBIE
METO/Ibl PELIEHUS UPPALUOHAIBHBIX
YpaBHEHUU

44

WppanmonanbHble ypaBHeHHUs. OCHOBHbBIE
MCTOABI pCHICHUS UPPALIUMOHATIBHBIX
YpaBHEHUU

45

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPaBHEHUU

46

PaBHOCUIIbHBIE TEPEXObl B PELLICHUU
UPPALMOHAIILHBIX YPaBHEHUN

47

PaBHOCHUIIbHBIE TEpEXObl B PELLICHUN
HPPALMOHAIIBHBIX YPaBHEHUN

48

PaBHOCUIIbHBIE TEpEXObl B PELLICHUU
UppaLMOHATIBHBIX YpaBHEHUI

49

CaoiicTBa 1 rpad)uK KOPHs N-0i CTETICHU
KaK (YHKIIMH 0OpaTHOU CTETNICHH C
HATYpaJbHBIM TOKa3aTelleM

50

CBoiicTBa U rpaduk KOpHS N-0i CTENEeHU
Kak (QyHKIMH 0OpaTHOM CTETeH! C
HaTypaJbHBIM ITOKa3aTelIeM

51

KonTponbHast pabora: "CBoiicTBa u
rpaduK KOpHS n-0i CTENneHu.
WppaumonanbHblie ypaBHeHUA"

52

CreneHsp ¢ paliMoHaJIbHBIM [TOKA3aTeIEM




U €€ CBOIMCTBa

CreneHs ¢ palluOHAJIbHBIM ITOKA3aTCJIICM

53 N
u e€ cBOiicTBa
54 CreneHp ¢ pallMOHAIBHBIM MIOKa3aTeNeM
U e€ CBOMCTBA
55 IToka3zarenbHas QyHKIMS, €€ CBOICTBA U
rpaduk
56 Hcnonb3oBanue rpaduka QyHKIUM 115
pelIeHus] ypaBHEHUI
57 Hcnonb3oBanue rpaduka QyHKIUM 115
pelIeHus ypaBHEHUI
ITokazarenbHble ypaBHEeHUSA. OCHOBHBIE
58 METO/Ibl PELIECHHUS [T0KA3aTEIbHbIX
ypaBHEHUU
[TokazaTenbHbie ypaBHeHUA. OCHOBHbBIE
59 METO/BbI PEIICHHS TOKA3aTEIbHbIX
ypaBHEHUU
[TokazarenbHble ypaBHEeHUsS. OCHOBHbIE
60 METO/bI PeIIEHUs MOKa3aTEeIbHBIX
YpPaBHEHUU
61 KonTponbnas pabora: "[lokazarensHast
¢yukuus. [TokazarenbHble ypaBHeHUS"
62 Jlorapudm uucna. CoiicTa sorapugpma
63 Jlorapugm uucna. Coiicta norapupma
64 Jlorapudm uncna. CBoiicTBa Jorapupma
65 JlecsaTHYHBIC U HATypaJIbHBIC JTOTapU(PMBbI




66 JlecATUYHBIE U HaTypaJlbHbIE JOrapr(pMbl

67 [IpeobpazoBaHue BBIpAKEHUH,
COJIepKALIUX JIOTapU()MBI

68 [IpeobpazoBaHue BhIpAKESHUH,
COJIepKALIHX JIOTapU(MBI

69 ITpeoOpa3oBaHue BhIpaKEHHIH,
COZIepKALIHX JIOTapU(DMBI

70 Jlorapudpmuueckas pyHkuus, eé
CBOWCTBA U TpauK

71 Jlorapudpmuueckas pyHkuus, eé
CBOWCTBA U TpauK

7 Hcnonb3oBanue rpaduka QyHKIHH 115
peuIeHusl ypaBHEHUI

7 Hcnonp3oBanue rpaduka QyHKIHH 115
peluIeHus ypaBHEHUI
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/IBI PEILIEHNUS
JOrapu(pMHUUECKUX ypaBHEHUN
Jlorapudpmuueckue ypaBHeHUsl.

75 OCHOBHBIE METO/bI PELICHUS
JorapupMHUUECKUX ypaBHEHUN
Jlorapudpmuueckue ypaBHeHUsI.

76 OCHOBHBIE METO/BI PELIECHUS
JorapupMHUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TEPEXOBI B PEILIEHUN

JorapupMHUUECKUX ypaBHEHUN




PaBHOCHIBHBIE epexoabl B pCICHUU

78
JorapupMHUUECKUX ypaBHEHUN
KontponsHas padoTa:

79 "Jlorapudmuueckas GyHKIUS.
Jlorapudpmuueckue ypaBHeHUs"

20 CuHyc, KOCUHYC, TAHT€HC M KOTAHT'€HC
YHCIIOBOTO apTyMEHTa

21 CuHyc, KOCUHYC, TAHT€HC M KOTAHT€HC
YHCIIOBOTO apTyMEHTa

2 APKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apTyMEHTa

23 APKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckast OKpy>KHOCTb,

84 OMpEeICICHUE TPUTOHOMETPUUECKHUX
(YHKIMIA YMCIIOBOTO apryMeHTa
Tpuronomerpuydeckast OKpy>KHOCTb

5

85 OIpeeICHUE TPUTOHOMETPUIECKUX
(YHKIMH YHUCIOBOTO apryMeHTa

26 OCHOBHbBIE TPUTOHOMETPUUECKHE
bopmybl

%7 OCHOBHbBIE TPUTOHOMETPUUECKHE
bopmybI

28 OCHOBHbBIE TPUTOHOMETPUUECKUE
bopmybl

89 OCHOBHBIE TPUTOHOMETPUUECKHE




hopMyJIBI

[Ipeo6pa3oBaHre TPUTOHOMETPUUECKUX

90 .
BBIpaKCHU I

91 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUIN

9 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUIN

93 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPaKCHUN

94 PemeHne TpUroHOMETpUYECKUX
YpaBHEHUU

95 PemreHne TpuroHOMETpUYECKUX
YpaBHEHUU

96 Pemrenne TpuroHOMeTpU4ECKUX
YpaBHEHUU

97 Pemenne TpuroHoMeTpu4ecKux
YpaBHEHUI

08 Pemenne TpuroHoMeTpu4ECKUX
ypaBHEHUU

99 Pemenne TpuroHoMeTpudecKux
ypaBHEHUU

100 Pemrenne TpuroHomMeTpudecKux

ypaBHEHUU

101

Kontponbnas pabora:
"TpUrOHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUS"




HOCJ’IGI{OBaTeJ’IBHOCTI/I, CII0COOBI 3aJaHusA

102 rnocueaoBaresbHocTel. Meron
MaTeMaTU4eCKOW UHYKLIHUU
MOHOTOHHBIE U OTPaHUYECHHbIE

103 nocieaoBarenbHocTU. Mcropus aHanusa
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuno yobiBaromias
reoMeTpuyecKas mporpeccus

107 Cymma O6eckOHEYHO yObIBarOIIeiH
Tr€OMETPUYECKON ITPOTPECCUHN

108 JIMHENHBIN ¥ YKCIOHEHUUAIIBHBINA POCT.
Yucno e. DopMya ClI0KHBIX TPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUUAIIBHBINA POCT.
Uucno e. DopMya ClI0KHBIX IPOIEHTOB
Hcnons3oBanne nporpeccun 1uist

110 peLIeHHs peaIbHBIX 3a7]a4 PUKJIIATHOTO

Xapakrepa

111

KonrtponbHas pabora:
"[TocnenoBarenbHOCTH U IpOrpeccuu”

112

HenpepoiBHbIe (YHKIIUU U UX CBOMCTBA

113

Touka pa3pbiBa. ACUMOTOTHI TPaUKOB
byHKIUH

114

CpoiicTBa (yHKIMIT HETIPEPHIBHBIX HA
OTpE3Ke




115

CpoiicTBa (yHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke

116

MeTton HWHTCPBAJIOB JISI pCIICHUSA
HCPAaBCHCTB

Meton HWHTCPBAJIOB JIs1 pCIICHUSA

117
HEPABEHCTB

118 MeTo 1 MHTEpPBaJIOB JUIsl PELICHUS
HEPABEHCTB

119 IIpuMeHeHne CBOKCTB HENPEPBIBHBIX
(bYHKUIMR 1715 pereHust 3a1a4

120 IIpuMeHeHne CBOKCTB HENPEPBIBHBIX
(GYHKUMN 1715 pereHust 3a1a4

121 IlepBas u BTOpast NpoU3BOAHbBIE PYHKIIUH

122 Ornpenenenue, reOMETPUYECKUM CMBICTT
MPOU3BOJIHOMN

123 Omnpenenenue, GU3NIECKUNA CMBICIT
IIPOU3BOHOMN

124 VYpaBHeHHE KacaTeabHOU K rpaduKy
byHKIAH

125 VYpaBHeHHE KacaTeabHON K rpaduKy
byHKIAH

126 [Ipou3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

127 [Ipon3BoaHBIE AIEMEHTAPHBIX (PYHKINN

128 [Ipon3BogHasi CyMMBI, IPOU3BEACHUS,

YaCTHOTO M KOMITO3ULIUU (QYyHKIUI




HpOI/BBOI[HaH CYMMBI, IPOU3BCACHUA,

129 . 1
YaCTHOI'O U KOMITO3UIMU (QYHKIIUN

130 [Tpon3BosHas CyMMBI, IPOU3BEICHMS, 1
YaCTHOT'O U KOMITO3UIMU (QYHKIIUN

131 Konrpomnsnas padora: "[IpouzBoanas” 1 1

132 [ToBTOpeHue, 060061IeHNE, 1
cucTeMaTu3auus 3HaHui: "YpaBHeHus"

133 [ToBTOpeHue, 06001IeHNE, 1
cucTeMaTtu3anus 3Hanuit: "OyHkuun"

134 HToroBast KOHTpOJIbHAs paboTa 1 1

135 HToroBast KOHTpOJIbHAs paboTa 1 1

136 [ToBTOpeHue, 060061IeHNE, 1
CUCTEMaTU3aLs 3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUs

DJICKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IprumeHeHnue nporu3BOIHON K
UCCJICIOBAHMIO (PYHKIIHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeI0BaHMIO (PyHKIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne nMpou3BOIHON K
uccaeA0BaHuI0 QYHKIUN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumeHeHne MpOU3BOIHOM K
uccaea0BaHuI0 (GYHKITUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprumeHeHre nporu3BOIHOM K
UCCJIEIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprMmeneHne nporu3BOIHON K
UCCIeI0BaHMIO (PYHKIMHA Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxneaue HanOoJIbIIErO U

HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHOU

(GYHKIIUN Ha OTpe3Ke




HaxoxeHnue HanOoIbIIero u
HAMMEHBIIIET0 3HAYEHUS HETIPEPBhIBHOM
(GyHKLINU Ha OTpe3Ke

Haxoxxnenue HanOombIIero u
HAaUMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
(GYHKIIMU Ha OTpe3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAUCHUS HETIPEPHIBHON
(GyHKIIMHA Ha OTPE3Ke

11

Haxoxnenne HanOOJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIMH Ha OTPE3Ke

12

Haxoxnenne HanOoIIbIIero u
HaMMEHBLIETO 3HAYCHHUS HETIPEPHIBHOM
(GyHKLIUU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHON IS
HaXO0XJAEHUs HAWIYUIIEro pelICHUs B
MPUKIIAIHBIX 3a/1a49axX

14

[IpumeneHnre npou3BOIHOM 1S
HaxXO0XJACHUS HAWTYUIIEro pelieHus B
MPUKJIAIHBIX 3a/a49ax

15

IIpuMeHeHne MpON3BOIHOM s
OIIpEIENIEHUs] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (popMyJIoi UiH
rpaduxom

16

[IpumMeHeHne MPON3BOTHON ISt
ONpeIeTICHUsI CKOPOCTH U YCKOPEHUS




nporecca, 3aJaHHOro (OPMYJION HITH
rpaukom

17 Komnosurus ¢pyHkimii

18 Kommo3zwurus ¢hyHKimii

19 Kommozwurus ¢hyHKImiz

20 ['eomeTpuyeckue o0pas3bl ypaBHEHUH Ha
KOOPJMHATHOM TJIOCKOCTH

21 ['eomeTpuyeckue o0pas3bl ypaBHEHUH Ha
KOOPJIMHATHOM IJIOCKOCTH

” Kontponbhas pabota: "HccnenoBanue
GYHKIUI ¢ TOMOIIBIO TPOU3BOTHOM"

7 [TepBooOpa3Has, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[TepBOOOpa3HBIE 2TEMEHTAPHBIX

24 ¢ynkuuii. [IpaBuna HaXOXKACHUSA
epBOOOPA3HBIX
[TepBooOpa3Hbie F1€MEHTAPHBIX

25 dbynkuumid. [TpaBuna HaxoXaeHUs
epBOOOPa3HBIX

26 WNHuTerpain. I'eoMeTpu4ecKnii CMBICI
MHTerpasa

7 Brruncnenue onpenenéHHOro HHTErpana
o ¢popmyie Hrrorona-JIeibauia

)3 Brruncnenue onpenenéHHOro HHTerpaia
o ¢popmyie Hrrorona-JIeiiOauma

29 [IpumeHeHnue uHTErpasia I




HaXOXKJICHUS IIJIOMIAJIeH TIIIOCKUX Uryp

HpI/IMCHCHI/Ie HHTCTpajia ajisd

30 HaXOXEeHUs 00bEMOB Tr€OMETPUYECKUX
TeN

31 [Ipumeps! perieHun
Qg depeHInaIbHbIX ypaBHEHUN

37 [Ipumeps! perieHun
Qg depeHInaIbHbIX ypaBHeHUN
MaremaTiueckoe MOJEIMpPOBaHUE

33 peabHBIX MPOIIECCOB C MOMOIIBIO
TG depeHIMATBHBIX YpaBHEHUN

34 KonTponsHas padora: "IlepBooOpa3Has
u uHTerpan"

35 Tpuronomerpuieckne QyHKIUU, HX
CBOMCTBA U TpaduKu

16 Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpudeckue QyHKINHU, UX
CBOMCTBA U rpaduKu

13 Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U rpaduKu

19 Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U IpauKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHUH € MOMOLIBIO

TPUTOHOMETPUUECKOIN OKPYKHOCTH




OT60p KOpHEI TPUTOHOMETPUUECKHIX

41 YPAaBHEHUH C IIOMOILBIO
TPUTOHOMETPUUECKOHN OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

42 YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH
OT160p KOpHEN TPUTOHOMETPUUECKUX

43 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemenune TpuroHoMeTpuuecKux
HEPaBEHCTB

45 Pemienue TpuroHoMeTpuYECKUX
HEPaBEHCTB

46 Pemienue TpuroHoMeTpuYECKUX
HEPaBEHCTB

47 Pemenue TpUroHoMeTpHUYECKUX
HEPaBEHCTB
KoHnTtponbHas padora: "I'paduku

48 TPUTOHOMETPUYECKHX (PYHKLUH.
Tpuronomerpruyeckue HepaBeHcTBA"

49 OcHOBHBIE METO/IbI PELLICHUS
NO0Ka3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELLICHUS
MO0Ka3aTeIbHbIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PEILICHUS

MOKa3aTCJIbHbIX HEPABCHCTB




OCHOBHBIE MCTO/bI PCHICHUA

52
MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB
54 OcCHOBHBIE METO/IbI PEIICHUS
norapu(pMHUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
56 OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHIECKUX HEPABEHCTB
57 OCHOBHBIE METOJIbI PEIICHUS
UPPAIMOHATILHBIX HEPABCHCTB
58 OCHOBHBIE METOJIbI PEIICHUS
UPPAIMOHATILHBIX HEPABCHCTB
59 OCHOBHBIE METOJIbI PEIICHUS
UppaIMOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METOJIbI PEIICHUS
UppaIMOHATHLHBIX HEPABEHCTB
61 ['paduueckue METOIbI peIICHUS
UPPAIMOHATIBHBIX YPAaBHEHHIA
6 ['padrueckue METOIbI peIICHUS
UPPAIMOHATILHBIX YPAaBHEHHIA
63 ['padrueckue METOIbI pelICHHUS
NOKa3aTeIbHBIX YPaBHCHHI
64 ['padrueckue METOIbI PeLICHHUS

IMMOKAa3aTCJIbHBIX HEPABCHCTB




65

['padmyeckue MeTOAbI pelICHUS
JOrapu(pMHUUECKUX ypaBHEHUN

66

['paduueckue MeToIbl peLIeHUs
JorapupMHUECKUX HEPABEHCTB

67

I'paduueckue MeToIbl pereHus
JorapuPpMHUUECKUX HEPABEHCTB

68

I'paduueckue MeTOIBI pemIeHUs
MOKA3aTENbHBIX U JTOTapU(PMUUECKUX
ypaBHEHU U

69

I'paduueckue MeToabl perieHus
MOKA3aTeNbHbBIX U JOrapu(MUUECKUX
ypaBHEHUH

70

['padpuaeckue MeToaBI peIICHUS
MOKa3aTeNbHBIX U JTOrapuOMUUECKUX
HEPABEHCTB

71

['padmyeckue MeTOAbI pelIeHUsS
MOKa3aTeNbHBIX U JOTapu(PMUUECKUX
HEPaBEHCTB

72

KonTtponbHas pabora:
"HppaunoHaibHble, TOKa3aTeIbHbIE U
JorapupMHIECKue HepaBeHCTBA"

73

KommuiekcHeie uncna. Anredpandeckast
U TPUrOHOMETpuYecKas GopMbl 3alHCH
KOMIIJIEKCHOTO Yncia

74

KommekcHbie uncna. Anredpanyeckas
U TPUTOHOMETPHUECKasi (POPMBI 3aIHCH
KOMILIEKCHOTO YHCIIa




ApudmeTnueckue oneparuu c

75
KOMILJIEKCHBIMU YU CIaMU

76 ApudmeTnueckue oneparuu C
KOMILJIEKCHBIMU YU CIaMU

77 N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOMW INTIOCKOCTH

73 N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOMW INTIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oi crenenu
13 KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOTO YHCIIa
[IpumeHeHre KOMIUIEKCHBIX YHUCeN JUIs

81 perieHus GpU3NUECKUX 1
F€OMETPUUYECKHX 3a/1a4

2 KonTtponbnast pabota: "KomrmiekcHbie
yucna"

83 HarypanbHble 1 1iesbie yucia

84 HarypanbHble 1 Liesbie yucia

25 [TpuMmeHeHre MpU3HAKOB AETUMOCTH
LEJIbIX YHCEl

26 [IpuMeHeHre MPU3HAKOB AEIUMOCTH
LEJIbIX YHCEl

27 [IpuMeHeHre MPU3HAKOB AEIUMOCTH
nensix yncen: HO u HOK

88 [IpruMmeHeHre npu3HaKoB JETUMOCTU




nensix yncen: HOJ u HOK

89

HpI/IMeHCHI/Ie IMPHU3HAKOB ACIMMOCTHU
HCJIbIX YUCCII: OCTATKU 110 MOAYJIIO

90

HpI/IMeHCHI/Ie IMIPHU3HAKOB ACIMMOCTHU
HCJIbIX YUCCII: OCTATKU IO MOOYJIIO

91

HpI/IMeHCHI/IC IMPU3HAKOB JCJINMOCTU
HCJIBIX YUCCII: AJITOPUTM EBKJ'II/II[a JJI
PCeIICHHMA 3a4a4 B LCJIbIX YHUCJIaX

92

KonTpomnpHas padota: "Teopus 1enbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucremMa U COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI 1
CHCTEMBbI-CIIEACTBUS

95

OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEH paliMOHaIbHBIX
yYpaBHEHUNU

96

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEY MppalMOHAIBbHBIX
YpaBHEHUH

97

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYIHOCTEH MOKA3aTEIbHBIX
ypaBHEHUH

98

OcCHOBHBIC MCTOABI pCIICHUA CUCTEM U




COBOKYITHOCTEH ITOKa3aTeIbHBIX
yYpaBHEHUNU

99

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(MUIECKUX
YpaBHEHU U

100

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEH JIOTapr(PMUIECKIX
ypaBHEHUH

101

[IprMeHeHne cUCTEM K PELICHHIO
MaTeMaTHYeCKUX 3a7ad U 3a7a4 U3
pa3IMYHBIX 00J1acTel HAYKU U PeaTbHOU
JKU3HU, UHTEPIIPETALUs TOITYyYEHHBIX
pE3yJIbTaTOB

102

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HAyKU U peaIbHOM
JKU3HM, HHTEPIIPETALUs IOy YEHHBIX
pe3ynbTaToB

103

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJa4 U 3a7a4 u3
pa3InyYHbIX 00JacTel HAyKH U peallbHOM
YKU3HU, UHTEPIIPETALUs TOTYyYEHHBIX
pE3yJIbTaTOB

104

KontponbHas pabdora: "Cucremsl
paloHalIbHbBIX, HPPALMOHAIBHBIX
NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"




Pannonansubie YPaBHCHHUS C

105
napameTpamu

106 ParronanbHbIe HEPaBEHCTBA C
napamMeTpamu

107 ParmonanbHble CUCTEMBI €
napameTpamu

108 WppanuonansHblie ypaBHEHUS,
HEpaBEHCTBA C ITapaMeTpamMu

109 WpparnuoHanbHbie CHCTEMBI C
napameTpamu

110 IToka3arenbHble ypaBHEHHS],
HEpaBEHCTBA C TTapaMeTpamMu

11 [Toka3aTenbHbIE CHCTEMBI C
napamMeTpamu

112 Jlorapudmuueckre ypaBHeHus,
HEpaBEHCTBA C TTapaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI ¢
napaMeTpamMu

114 Tpuronomerpudeckue ypaBHEHHs €

napameTpamu

115

TpuronomeTpruyeckrue HepaBeHCTBA C
napameTpamu

116

TpuroHomeTpuieckue CUCTEMBI C
napameTpamu

117

HOCTpOGHI/Ie 1 UCCIICA0BAHUC
MaTeMaTUYEeCKUX MOAeIeH PCaJIbHBIX




CHUTyaIlAi C TOMOIIIbIO YPABHEHUH C
rapaMeTpamu

118

[Toctpoenune u uccienoBaHue
MaTEeMaTHYECKUX MOJEJIEH peaabHbIX
CUTYalLMi C IOMOIIBIO CUCTEM
YPaBHEHUH ¢ IapameTpamu

119

[TocTpoeHue u ucciaegoBaHue
MAaTEeMAaTHUYCCKUX MOI[CJ'IGI\/'I PCAJIbHBIX
CUTYallMi C TOMOIIBIO CUCTEM
ypaBHEHUH ¢ TTapamMeTpamMu

120

KoHnTtponbHas pabota: "3agauu ¢
napamerpamu"

121

[ToBTOpEeHME, 0600IIEHNE,
cucreMaru3anus 3HaHuil: "YpaBHeHus"

122

[ToBTOpEHHME, 0000IICHNE,
cucTemMarusanus 3HaHui: "YpasHenus"

123

[ToBTOpenue, 06001IEeHNE,
cUCTeMaTH3aIys 3HaHWi: "YpaBHEHHUS.
Cucremsl ypaBHeHUN"

124

[ToBTOpeHnue, 060061ICHNE,
cucTeMaTH3aIus 3HaHW:
"HepaBeHnctsa"

125

[ToBTOpenue, o6odIIEHUE,
cUCcTeMaTH3aIHs 3HAHWI:
"Hepasenctna"

126

[ToBTOpeHme, 0600IIECHNE,
CHUCTEMAaTH3aI|s 3HAHMIA:




"HepaBenctna"

[ToBTOpEeHmE, 0600IIECHNE,

127 cucreMaru3anus 3Hanuil: "[IponszBogHas 1
U €€ npumMeHeHue"
[ToBTOpenue, 060061IeHNE,
128 cucreMaruzanus 3Hanuil: "[IponsBoanas 1
u e€ npumMeHeHue"
[ToBTOpeHue, 06001ICHNE,
129 cucremarusanus 3HaHuil: "[IponsBogHas 1
u e€ npuMeHeHue"
[ToBTOpenwue, 0600IIEHNE,
130 cucremaTtusanus 3Hanuil: "Murerpan u 1
€ro npumMeHeHue"
131 [ToBTOpenme, 0600IIECHNE, 1
cucrtemMaTuzanus 3Hanuii: "OyHkuun"
132 [ToBTOpEeHME, 0000IIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"
133 [ToBTOpEHHE, 0000IICHNE, 1
cucreMarusanus 3HaHuil: "OyHkuun"
134 HToroBas KOHTpoJbHasA paboTa 1 1
135 HToroBast KOHTpoONbHAs paboTa 1 1
136 [ToBTOpEHME, 0000IICHNE, 1
CHCTEeMaTH3alMsl 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMOBI

10 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTaTa

1

IIpoBepsiemble npeIMeTHbIE Pe3yabTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeILHOI NPOrpaMMBbl CpelHero o001ero o0pa3oBaHus

Yucina U BEIUMCIIEHUSA

1.1

OnepupoBaTb MNOHATUSAMH: pPALMOHAJIBHOE U JIGHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATHUYHAS IpOOb, IPOIICHTHI

1.2

BoimonusaTe  apudmernyeckue — omepalud  C  pAalMOHANBHBIMH U
JNEHCTBUTENbHBIMH YUCIIaAMU

1.3

BoinonHaTe npubnmnkEHHbIE BEIUUCICHHUS, UCIIOIB3YS IIPaBUIia OKPYIJIEHUS,
JIeNaTh IPUKUAKY U OLICHKY Pe3yJIbTaTa BHIYMCICHUN

1.4

OnepupoBaTh MOHATHAMH: CTENEHb C LENbIM IOKa3aTesleM, CTaHIapTHas
dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCIA, KOPEHb HATypajibHOW CTENEHHU;
UCIOJIb30BaTh MOJAXOASAIIYI0 (OpMY 3alHUCU JACUCTBUTEIBHBIX YHUCEN JJIs
pelIeHus IPAKTUYECKUX 3a1a4 U MPEICTaBICHUs JaHHbIX

1.5

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC IPOM3BOJIBHOIO YIJIa;
UCIONB30BaTh  3alMChb  IPOM3BOJBHOIO  yIyla  4epe3  OOpaTHbIC
TPUrOHOMETpHUYECKHe (PyHKINU

YpaBHEHMs U HEPABEHCTBA

2.1

OHepI/IpOBaTB MNOHATHAMMA: TOXICCTBO, YPABHCHUC, HCPABCHCTBO, ILCJIOC,
pallOHAJIBHOC, HppalOHAJILEHOC YpaBHCHHEC, HEPaBCHCTBO,
TPUTOHOMCTPUYICCKOC YPABHCHUC

2.2

BoinonusaTe mpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUN U pellaTh
TPUTOHOMETPHUECKHE YPaBHEHUS

2.3

BoinonHATe npeoOpa3oBaHusl 1IENbIX, PAllMOHAIBHBIX U HPPaLMOHAIBHBIX
BBIDA)KEHUM W pelmaTh OCHOBHBIE THUIIBI LEJbIX, PAaUUOHAIBHBIX U
VPPALMOHAIBLHBIX YPAaBHEHUI U HEPABCHCTB

24

HpI/IMeHHTB YpaBHCHHUA W HCPABCHCTBA JIA PCIICHHUA MATCMAaTUYCCKHUX
3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTell HayKu U peanbHOM )KU3HU

2.5

MO,Z[eJII/IPOBaTL pCaJIbHBIC CUTyalluUM Ha A3BIKC anre6pL1, COCTaBJIATH
BBIPpAXKCHUS, YPABHCHU, HCPABCHCTBA 110 YCJIOBUIO 3aJadH, HCCICAOBATDH
MOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUCM allriapara aﬂfe6pbl

OyHKMK U rpaduKu

3.1

OnepupoBaTh NMOHATUAMU: QYHKIHS, CTIOCOOBI 3a1aHusl QYyHKIUHU, 00J1aCTh
OTlpeNeNieHuss W MHOXKECTBO 3HaueHWW GyHKOWHM, Tpaduk G(YyHKIHH,




B3aMMHO OOpaTHbIE (PYHKIIMH

OnepupoBaTh MOHATHAMM: UYETHOCTh M HEUETHOCTh (YHKUMH, HYJIH

32 (GYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonws3oBath rpaduku GyHKIUN A pelIeHUs] ypaBHEHUI
3.4 CrpouTh 1 4uTaTh rpaduKy JMHEHHON QYyHKIUH, KBaApaTUUHON QyHKIUH,
CTeNeHHON (PYHKIIUH C LIEJIbIM MTOKa3aTeleM
Hcnonb3oBate rpaduku (yHKIMHA A7 MCCIEJOBAaHUS IPOLIECCOB U
3.5 3aBUCUMOCTEH TpU pEIIeHUH 33Jad W3 JPYIHX YYEOHBIX IMPEIMETOB H
peanbHOH JKU3HH, BRIpaXaTh (HOPMYJIaMH 3aBHCUMOCTH MEXITY BETMINHAMHU
4 Havana maTemMaTuyeckoro aHamusa
41 OnepupoBaTh MOHATUSMHU: MOCIEAOBATEIbHOCTh, apudmernyeckas u
’ reoMeTpuyecKas Mporpeccuu
49 OnepupoBaTh TMOHATHUAMH: OCCKOHEYHO YOBIBAIOIIasi TE€OMETpUYECKas
' nporpeccusi, cyMMa 6ecKOHEeYHO yObIBaIoIeil reOMEeTpUUECKON IPOrpeccuu
4.3 3amaBaTh MOCIEIOBATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp30BaTh CBOMCTBAa TOCIENOBATENBHOCTE W  Mporpeccuii  amis
’ pellIeHUs pealbHbIX 33724 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIIEPALIMU HAJl MHOKECTBAMH
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar s ONUCaHUs
52 peaNbHBIX MPOIIECCOB U SBICHUH, MPH PEIICHUU 3a/1a4 U3 APYTUX YIEOHBIX
PeIMETOB
53 OnepupoBaThb  MOHATUSIMU:  ONpeIelieHue, Teopema,  CIENCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon v
IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTATHI 0CBOEHHUS OCHOBHOIA
NpoBepsieMOro .
0o0pa3oBaTeILHON NPOrpamMMBbl cpeHero o01ero odpasoBanus
pe3yJbTarta
1 Uucna v BBIYUCTICHUS
OnepupoBaTh NOHATHAMM: HATypalbHOE, IEJ0€ YHCIO; HCIIOJIb30BaTh
1.1 NPU3HAKA JACTUMOCTH UENbIX YHCElN, pa3jokKEeHHWE YHWClia Ha MpPOCThbIE
MHOXHTEJH JUIs PEICHUs 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTETICHb C PAllMOHAILHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATHSIMU: Jorapudm ducia, JECSITUUYHBIE U HATypalbHbIE
’ JorapudMBI
2 YpaBHEHHS U1 HEPABEHCTBA
2.1 [IpumeHsiTh  CBOMCTBA CTENMEHHM [UIsl TPeoOpa3oBaHUs  BBIPAKEHUH,




ONCpHUpOBATh MOHATHUAMMU: IIOKA3aTCIIBHOC YPaBHCHUEC W HCPABCHCTBO,
pe€maTb OCHOBHBIC THIIBI ITIOKAa3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPaBCHCTB

2.2

BoimonHATe  TipeoOpa3oBaHUsl BBIPAKEHHH, COJAEPXKALIUX JIOTapH(MBI;
OTIEPHPOBATH TOHATHAMU: JIOTapU(MUYECKOE ypaBHEHHE M HEPaBEHCTBO;
pelaTh OCHOBHBIE THUIIBI IOTapU(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB

23

Haxonuts pemieHust npoCcTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHIATUSIMH: CUCTEMa JIMHEWHBIX YpaBHEHHH U €€ pellleHue;
UCIONIb30BaTh CUCTEMY JTMHEWHBIX YPaBHEHUH Ui pelIeHHs MPaKTHYeCKUX
3a1aq

2.5

HaxonuTe penieHuss npocTelmx CUCTEM U COBOKYITHOCTEM palMOHaIbHBIX
YpaBHEHU U HEPABEHCTB

2.6

MonenupoBaTh peanbHble CHUTyallud Ha SI3bIKE aireOpbl, COCTaBIATh
BBIDQ)KCHUS, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI 10 YCJIOBHIO 3aJa4H,
UCCIIEIOBATh MOCTPOCHHBIE MOJICIIH C UCIIOJIB30BAaHUEM arrapaTa anreOpbl

OyHKIMH U rpaduKu

3.1

OnepupoBaTb MOHATUAMH: INepHOAMYECKass (QYHKUUSA, MPOMEXYTKH
MOHOTOHHOCTH (YHKLHHU, TOYKH SKCTpeMyMa (yHKIUH, Hauboibluee MU
HaMMEHbIIIee 3HaYeHUs (DYHKIMM Ha MPOMEXYTKE; UCIOIb30BAaTh UX JUIS
uccieoBaHus (GyHKINH, 3aJaHHON rpaduKoM

3.2

OnepupoBaTh NOHATUAMU: T'padUKU MMOKa3aTeNbHOU, JorapupMUUEcKol 1
TPUTOHOMETPUYECKUX (YHKLUMH; H300pakaTb HMX HA KOOPIAMHATHON
TUIOCKOCTH M UCTIOJIB30BATh JIJIsl pEIICHUs] YPaBHEHUI 1 HEPAaBEHCTB

33

N300paxaTh Ha KOOPAUHATHOM INIOCKOCTH T'padUKK JTUHEHHBIX YpaBHEHUN
Y UCTIOJIb30BaTh UX AJIS PEIICHUS] CUCTEMBI INHEHHBIX YpaBHEHUI

34

Hcnonp3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS TMPOIECCOB U
3aBHCUMOCTEH U3 IPYTruX y4eOHBIX AUCLHUIUIHH

Hauama MaTemMaTH4eCcKOro aHaimsa

4.1

OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (DYHKIIMS, TIPOU3BOIHAS (QYHKIIUY;
UCTOJIb30BaTh I'€OMETPUYECKUN U (PU3MYECKHI CMBICI MPOU3BOJHOM s
peuieHus 3a1a4y

4.2

Haxoguts IIPOU3BOJIHBIC QJICMCHTAPHLBIX (bYHKHHﬁ, BBIYUCIIATH
MMPOU3BOAHBIC CYMMBI, IIPOU3BCACHUA, YACTHOI'O (I)yHKI_II/Iﬁ

4.3

Hcnonws3oBaTh  MpPOM3BOJMHYIO Uil HWCCilenoBaHWs  (QyHKIMH  Ha
MOHOTOHHOCTb W JKCTPEMYMBI, MPUMEHATH PE3ybTaThl HUCCIACAOBAHUS K
MOCTPOCHHUIO TPpapUKOB

4.4

Hcmons30BaTh MOPOU3BOJHYIO I HAXOXKIACHUA HAWIYULICTO PCHICHUS B
MMPUKIAAHBIX, B TOM YHCJIC COIUAJIbHO-O3KOHOMUYECKHUX, 3aaadax

4.5

OnepupoBaTh MNOHATUSAMH: TE€pBOOOpa3Has ¥ WHTErpaji; IOHUMATh
reOMETPUUECKUH 1 (PU3UIECKHI CMBICIT HHTETpaja

4.6

Haxonuths mepBooOpa3Hbie AIEMEHTAPHBIX (DYHKIIHA, BEIYUCISATH MHTETPAI
o popmyne HproTona — Jleitbnuna




4.7

Pemrate IMPpUKJIAAHBIC 3aa4i, B TOM YUCJIC COLUAIbHO-3KOHOMHNYECKOIO U
(bU3NIecKoro Xapakrepa, CpeJCTBaMU MaTEMaTHYECKOTO aHaTN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

Kon
1 Yucna v BIYUCICHUS
Panmonaneupie  uncina. OOBIKHOBEHHBIE U JIECATUYHBIC JpOOH, TMPOLIEHTHI,
11 OeCKOHEUHBIE MEPUOANYECKHE podH. Apr(pMeTHUIECKHE Oepali ¢ palOHATIbHBIMU
' 4yHCcliaMu, IpeoOpa30BaHus YUCIOBbIX BbIpaskeHUH. [IpuMenenne npobeil 1 nporeHToB
JUISL peIIeHUs] TPUKIIAIHBIX 3a]a4 U3 Pa3IMuHbIX OTpaciiel 3HaHUN U peanbHON )KU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHble U HppalMOHATIbHbIE YUcia. ApupMeTHIecKre
1.2 | omepamuu Cc ACHCTBUTENbHBIMU 4YHUCIaMU. [IpuOMMKEHHBIE BBIYUCIICHUS, MpPaBHUIIA
OKpYIJIEHUS, IPUKHJIKA U OLIEHKA pe3ysibTaTa BbIUUCICHUM
Crenenp ¢ 1enbiM mokasarenem. CranmaptHas Qopma 3amucu  JeHCTBUTEIBHOTO
1.3 | uucna. Mcnonb3oBaHue MOAXOAANICH (OPMBI 3alUCH ACHCTBUTENBHBIX YHCEN JUIS
pelIeHNs MPaKTUUYECKUX 3a]a4 U IPEICTaBICHNs JaHHBIX
L4 ApudmeTnuecknii KOpeHb HaATypalbHON cTeneHu. JleHcTBusS ¢ apudMeTHuecKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHTe€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHHs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3z0oBaHUs
9 [IpeoOpa3zoBanre TPUTOHOMETPUUYECKUX BhIpakeHH. OCHOBHBIC TPUTOHOMETPUICCKUE
' bopMyIIbl
)3 VYpaBHeHHe, KOpeHb YypaBHeHHMs. HepaBeHCTBO, pelieHHe HepaBeHCTBAa. Meron
' UHTEPBAJIOB
2.4 | Pemenue nensix U IpoOHO-PAIIMOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pelienue nppanmoHaabHbIX YPaBHEHU M HEPABEHCTB
2.6 | Peuienue TpUroHOMETPUUECKUX YPaBHEHUN
27 [IpumeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MAaTEeMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
' pa3INyYHBIX 00JacTel HAYKU M PeallbHOM KU3HU
3 OyHKIMH U TpaduKu
31 OyHkws, crmocoObl 3amanus QyHkuu. [paduk ¢yHkuu. B3ammaO 00paTHBIE
' GyHKIUHA
39 Ob6nacte ompeneneHUss W MHOXECTBO 3HaueHwid ¢GyHKuuu. Hymm Qyskuuu.
' [IpomexxyTKH 3HaKOMOCTOSTHCTBA. UETHBIE 1 HEUETHBIC (DYHKIIUN
33 CrenenHast GyHKIMS C HaTypaldbHBIM M LIeTBIM MoKa3zareneMm. E€ cBolicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOPHS 7-0¥ CTETICHU

3.4

Tpuronomerpuueckas OKpPY>XHOCTb, OIpEeIEHHEe TPUTOHOMETPUUYECKUX (YHKIUN
YHUCJIOBOT'O apryMeHTa

Hauyama MaTeMaTHueckoro aHanmsa

4.1

IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus  IIOCJEIOBaTEIbHOCTEH. MOHOTOHHEIC
MOCJIEIOBATEIILHOCTH

4.2

ApudmeTrndeckass W TeoOMETpUYECKas Mporpeccuu. beckoHeyHO yObIBaroIas
reomeTpuueckas mnporpeccusa. Cymma O€CKOHEUYHO YOBIBAIOIIEH TIeOMETPHUYECKOM
nporpeccuu. Dopmyrna CIOXKHBIX TPOIEHTOB. lcmonb30BaHWE MPOTPECCHH IS
pelIeHHs peaabHbBIX 3a7a4d MPUKIIAIHOTO XapaKTepa

MHuoxecTBa 1 10oruKa

5.1

MHoxecTBO, omepauuu Hajg MHOkecTBaMu. Jluarpammel Oiinepa — Benna.
[IpumeHeHre TEOPETUKO-MHOKECTBEHHOIO —armapara JJid  OINKMCAaHUsA PEabHBIX
MIPOIIECCOB U SBIICHUH, P PEIICHUH 3a]1a4 U3 IPYTUX yIeOHBIX MPEIMETOB

5.2

Onpez[eneHI/Ie, TC€OpEMa, CICACTBHUC, JOKA3aTCIbCTBO

11 KIIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COlePKAHUS

Yucia U BEIYMCIIEHUA

1.1

HaTypaJ'IBHBIe " LECJIbIC YHKClIa. HpI/I3HaKI/I JCINMOCTH ICJIBIX YHCCII

1.2

Crenens ¢ palrOHAJIBHBIM ITOKA3aTCIICM. CBoIiCTBA CTEIICHU

1.3

Jlorapudm uucna. /lecsTuyHble U HaTypajibHbIE JOrapupMbl

2

VYpaBHEHMS 1 HEPABEHCTBA

2.1

[TpeoOpa3oBaHue BBIPAKEHHA, COACPIKALINX JIOTAPU(DMBI

2.2

Hpeo6pa3OBaHHe BBIpa)KeHHﬁ, CoACPIKaluX CTCIICHU C PAllMOHAJIIbHBIM ITIOKA3aTCJIEM

23

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

2.5

Jlorapudmuueckue ypaBHEeHUsI U HEPABEHCTBA

2.6

CucreMbl TMHENHBIX YpaBHEHHUH. PelieHne npukiaaHbIX 3a1a4 ¢ IOMOILBIO CUCTEMBI
JIMHEHHBIX YPAaBHEHUN

2.7

CHcTeMbl 1 COBOKYITHOCTH pallMOHAJIBHBIX ypaBHeHI/Iﬁ 1 HECPABCHCTB

2.8

IIpuMeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a]1a4
Y 33J1a4 U3 Pa3IudIHBIX 00JacTel HAYKW U PEAIbHON KU3HH

@OyHKmMH U rpaduku

3.1

@Oynkuus. [lepuogmueckne ¢yHKuHU. [IpOMEKXYTKM MOHOTOHHOCTH —(DYHKIIHH.
MakcumymMbl M1 MUHUMYMBI (GyHKIMA. HauGospliee M HavMeHbIIee 3HauYeHUE
(GYHKIHN HAa TPOMEXKYTKE




3.2 Tpuronomerpuyeckue GyHKIUH, UX CBOWCTBA U rpapuKu
33 [Toka3zarenbHas u norapudmMuueckas GyHKIMH, UX CBOWCTBA U TpapuKu
34 Hcnonbs3zoBanue rpadukoB PyHKIIUN ISl peIICHUST YPaBHEHUH U JIMHEHHBIX CUCTEM
Wcnons3zoBanue rpadmkoB GyHKIUN 11 UCCIIEIOBAHUS TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBbIE BO3HUKAIOT IpPU PELICHUH 3aJad U3 JAPYTUX Y4eOHBIX MPEAMETOB U
peanbHON KU3HU
4 Havana matemaTH4ecKoro aHaiausa
4.1 HenpepbiBHble pyHKIIMU. MeTOA HHTEPBAIOB /AJIs pEIIEHUs] HEPABEHCTB
4.2 [TpousBoanas ¢pyHkiuu. ['eomerprueckuil U GU3NYECKUI CMBICT IPOU3BOIHOM
43 [TpousBosHbIe 3neMEHTApHBIX (QyHKUUH. DOpMyJbl HAXOXICHHS MPOU3BOAHOMN
' CYMMBI, IPOU3BEACHUS M YACTHOTO (DYHKITHIA
[IpuMeHeHHe NPOU3BOJHONW K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh M
4.4 SKCTpeMyMbl. HaxoxxeHre HauOoJbIIero U HauMMEHBIIEro 3HAa4eHus (QYHKIHUU Ha
OTpe3Ke
[TpuMeHeHHe TPOU3BOHON sl HAXO0XKIECHHUSI HAWIy4dlIero peleHus B MPUKIaIHbIX
4.5 3ajjayax, Uil ONpEeAENeHUs CKOPOCTH Ipoliecca, 3aJaHHOro (opMysod WM
rpaukom
4.6 [TepBooOpasnas. Tabmauia nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuyeckiii 1 GuU3n4eckuil CMbICI. BrruncieHne nHTerpaia mo

dbopmyne Hetotona — JleliOHuria




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3BOBAHMUSI

Kon IIpoBepsiemble TPeOOBAHUSA K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
MPOBEPsIEMOro0 | OCHOBHON 00pa3oBaTeIbHOI NPOrPaMMBbI CPeHEro 001ero
Tpe0oBaHus o0pa3oBaHust

Brnanenune Merogamu J0Ka3aTeNnbCTB, alTOPUTMAaMM pELICHUS 3a/ady;
yMeHue (GOopMyIHUpOBAaTh U ONEPUPOBATh TMOHATUSAMU: ONpPEIEICHUE,
akcuoMa, TeopeMa, CJEACTBUE, CBOMCTBO, MpHU3HAK, JOKA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (OpMYIUPOBATH
oOpaTHOE W TPOTUBOMOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH TPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIUY;
MIPOBOJIUTH JI0Ka3aTEIbHbIE PACCYKJCHUS MPU PEIICHUU 3a]1a4, OLICHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTb  PACCYXKICHWI; YMEHHE OIepUpOBaTh
MOHSTUSMHU: MHOXECTBO, MOJAMHOXECTBO, OINEpalMyd HaJ MHOXXECTBaMU;
YMEHHE UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  ams
ONUCAHUsl PEAIbHBIX MPOIECCOB U SIBIICHUN W MIPHU PEUICHUU 3aJ]la4y, B TOM
quclie U3 IPYruX y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBATh MOHATHIMHU:
rpad, cBsI3HBIN Tpad, 1epeBo, HUKI, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMHM; HCIIONB30BAaTh rpadbl MpU

pelieHuu 3a1a4y

YMeHne onepupoBaTh MOHATHUSMH: HATypajJbHOE YHCIIO, LEI0e YHCIIO,
CTEIICHbB C IIeTBIM MOKa3aTelieM, KOPEHb HATYPaJbHOW CTEIICHH, CTEIICHD C
palrOHAJIBHBIM ITIOKA3aTCJIEM, CTCIICHb C Z[ef/'ICTBI/ITeJ'IBHI)IM IIOKa3aTeJIeM,
JorapupM dYHUCIIa, CHHYC, KOCHHYC M TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK II0 MOJIYJIIO, PalMOHAIBHOE YHCIIO, MPPANUOHAIBHOE YHCIIO,
MHOKECTBAa HATypalbHBIX, IENbIX, PpPAalUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHUCEN;, YMEHHUE WCIIOIh30BaTh MPU3HAKH JACIUMOCTH, HAUMEHBIIHN 00U
JIenuTeNh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiauaa mpu
p€IICHUN 3aJa4, 3HAKOMCTBO C pPa3JIMYHbBIMH IO3MIIUOHHBIMHU CHUCTEMAaMU
CUHCIICHUS; YMEHHE BHITIONHAThH BBIUMCIICHHE 3HAUYCHUH U peoOpa3oBaHus
BBIPDOKCHUIN CO CTENEHSIMU W Jiorapudmamu, npeoOpa3oBaHus IpOOHO-
palioHaTbHBIX  BBIPAKEHUH; yYMEHHE  ONEepPUPOBATH  MOHATHUSMHU:

MOCJICIOBATEbHOCTh, apu(MeTHdeckass MpOrpeccus, T'eOMETpPHUYECKas




nporpeccusi, OeCKOHEYHO YyObIBarolass TeoMeTpudecKkass Iporpeccus;
yMEHHE 3aJaBaTh IIOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C I[OMOUIbIO
PEKYpPPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YUCJIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOrO ~ 4ucia, ¢opMa  3alUCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpamueckas); yMeTh
MPOU3BOIUTH apuPMeTHUECKHUe JEeHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
MNPUBOAUTE NPUMEPBI UCIIOJIB30BAHHUA KOMIUJICKCHBIX YHCCII; OIMCPHUPOBATH
MOHATHSAMU:  MaTpuma 2X2 u  3%3, omnpeneiauTenb  MaTpHULbI,

I‘eOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACINUTCIIA

YMeHue onepupoBaTh MOHITHSAMHU: palMOHAJIbHBIE, UpPpPaLUOHATIbHBIC,
MoKa3aTelbHblE, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHUST M HEPaBEHCTBA, MX CHUCTEMbI, YyMEHHE ONEPHUPOBATH
MOHSTUSIMH: TOXAECTBO, TOXKICCTBEHHOE IMpeoO0pa3oBaHUEe, YypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUW M HEPABEHCTB, PaBHOCHIBHOCTH
ypaBHEHU, HEPaBEHCTB M CHCTEM; yMEHHE peulaTb ypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBl C TOMOIIBI0 PA3TUYHBIX NPUEMOB; pelIaTh
yYpaBHEHHS, HEpPaBEHCTBA M CHCTEMBbl C [apaMeTpoM; MPUMEHSTh
ypaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JI PEIICHHs MaTeMaTHYeCKUX

3aJla4 ¥ 3aaa4 U3 pa3JINdIHbIX obOnacrei HAaYyKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMU: (YHKIMSI, 4YETHOCTh (YHKIHUH,
NEPUOIMYHOCTD (DYHKIMH, OTPaHWYCHHOCTH (DYHKIMH, MOHOTOHHOCTh
GyHKIMHU, SKCTpeMyM (yHKIUHM, HauOojblllee U HaUMEHbIIEEe 3HAYCHMS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAS (PYHKIIMs, aCUMOTOTHI Ipaduka
¢GyHKUMHU, TepBas ¥ BTOpas MPOU3BOJAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢u3nyecKuil CMBICI MPOU3BOAHOM, NEpBOOOpa3zHas, ONpeIeIEHHbIN
MHTErpaji; yMEHHE HaxOAMThb AaCUMNTOTHI Tpaduka (YHKLUHUU; yMEHUE
BBIUUCIIATh  MPOU3BOJAHBIE  CYMMBI, TPOM3BEICHHUS, YAacCTHOIO U
KOMIO3UIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIMM; YMEHUE HaXOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UIA HCCIEAOBaHUS (DYHKIHIA,
HaXOAUTh HauOOJbIIME M HAaUMEHbIINE 3HA4YEHUs (YHKIMI; CTPOUTh
rpaukd MHOTOWJIECHOB C HCIIOJIb30BaHUEM aIlllapara MaTeMaTHYecKOro
aHaIu3a; IPUMEHATh [POU3BOAHYIO [UId HAXOXKJICHHsS HAaWITy4dIlIero
pelieHnss B IPHUKIAIHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKUX U

(bU3MYeCcKUX 3a/ladax; HAaXOJIUTh IUIOMIAAN U 00BEMBI (PUTYP C TTOMOIIBIO




HHTCrpaga; NpUBOAWUTL HNPUMEPBI MATCMATHUYCCKOIrO MOACITIUPOBAHUA C

NoMOIIbI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMM: Tpapuk QyHKIMH, oOpaTHas QyHKLUS,
KOMIO3UIMSA (QYHKIMM, nuHeWHas (QyHKUOUS, KBaApaTU4Has (QyHKUUSA,
panuoHanmbHass (QYHKLUS, CTeNeHHass (QYHKLIUS, TPUTOHOMETPUUYECKHE
byHKIIMH, OOpaTHBIE TPUTOHOMETPUYECKHUE (PYHKIIMH, TMOKa3aTelbHAs W
Jgorapupmuueckas (YHKIHUH; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
GyHKIMA,  BBINOJHATH  TIpeoOpa3zoBaHus  TpadukoB  (QYHKIIUH,
UCTIOJIb30BaTh TPapUKH Ui W3yYEHHUs MPOLIECCOB U 3aBUCHMOCTEH, MpHU
pelIeHNH 3aJa4y U3 JAPYruMX y4eOHbIX NPEeAMETOB M 3ajJad U3 peajbHOU
KU3HHM;, BBIpaXaTh (OpMyJaMH 3aBHCHUMOCTH MEXJIY BEIWYHHAMU;
HCIIONIh30BaTh CBOWCTBA M rpaduku (yHKIHUHA IS PEIICHUS YpaBHEHUH,
HEpaBEHCTB M 3a/a4y C MapaMeTpaMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA pCH_IeHI/Iﬁ ypaBHeHI/Ifl, HCPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBBIE 3aJlaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOICHTHI, JIOJIM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJIOTH, 3aJa4l U3 00JacTH yNpaBJIeHUs JUYHBIMU U CEMEHHBIMU
(¢uHAHCAMH); COCTaBJIATH BBIPAXKECHMS, ypaBHEHHs, HEPAaBEHCTBA MU UX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIECNOBATh IIOJYy4YEHHOE pEUICHUE U
OLICHUBATh IPABJONOAOOHOCTh pPE3yJbTATOB;, YMEHHE MOJIEIUPOBATH
peanbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIIATH BBIPAKCHMUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ]a4M, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAaHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMeHne onepupoBaTh MOHATHAMU: CpeaHee apuPMeTHYecKoe, MeIuaHa,
HauOoJbIllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, AUCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTb, WHTEPIPETHPOBATH
MH(OpMaLMIO, IPEJCTAaBICHHYIO B Ta0iMIaxX, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peajbHBIX IPOLECCOB U SBIEHUIl; MPEICTaBIATh
MHPOpPMALIMIO C TOMOIIbIO TabMUIl W JAMarpamM; HCCIIEI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C NPUMEHEHHEM TIpaduuecKux
METOOB M JIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIe0BaTh COBMECTHbBIE

HaOJII0JIEHUS C IOMOILBIO JUarpaMM pacCeMBaHUs U JINHEHHOM perpeccuu

YMeHne omnepupoBaTh IOHATHAMM: CIy4YalHBIA OINBIT W CIy4alHOE

CO6BITI/I€, BCPOATHOCTDH cnyqaﬁHoro CO6LITI/ISI; YMCHHUC BBIYHUCIIATH




BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUecKUX METOJO0B; NPUMEHITh
(bopMyJBl CIOXKEHUS W YMHOXKEHHUS BEpOSTHOCTEH, (HopMyny IOIHOM
BEpOATHOCTH, GopMyiy bepHyin, koMOHMHATOpHBIE (AKTHI U (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEalbHBIX COOBITHI; YMEHHE OIepUpOBaTh
HNOHATUAMM:  CllydyaliHas BEJIMYMHA, DPACHpPENENIEHHE BEPOSITHOCTEH,
MaTEMaTHUYECKOE OXHMJAaHUE, JUCHEPCHUS W CTaHJAPTHOE OTKJIOHEHUE
CllydallHOW  BEJWYMHBI, (QYHKIMHM paclpefeieHus U IUIOTHOCTH
paBHOMEPHOI0, MTOKA3aTEIbHOIO0 U HOPMAJILHOIO paclpeesIeHuil; yMEHNE
UCTOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeAeieHUN IJI pelleHus 3a1ad;
3HAKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBAaHUM; yMEHUE MPUBOJUTH IPUMEPbl IPOSBICHHUS 3aKOHA
OoNpIIMX 4YHCET B MNPHUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE
ONEepUPOBATh MOHATUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COUYETAHHUH,
YHUCIO  TEepecTaHoBOK, OwmHOM  HpIOTOHA; yMeHHE  NPHUMEHSTh
KOMOMHATOpHbIE (PaKThl U PACCYKACHUS Ul pEIleHUs 3ajay; OLIEHUBATh
BEPOATHOCTH PEAJIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJENb U

HUHTEPIPETHUPOBATH MOTYUYCHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMHU: TOYKA, IpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHMHA yTJa, IJIOCKUN yroJl, IBYIPaHHbIN
yroj, TpEXIpaHHbIA Yrojl, CKPELIUBAIOIIKUEC IPSIMBIC, IAPAIUICIBHOCTD U
NEePHEHAUKYIISIPHOCTD MPSAMBIX M IUIOCKOCTEM, yTrOd MEXIy HpPSIMBIMH,
Yroia Mexzay IMpsAMOH U IUIOCKOCTBIO, YIOJI MEXIy IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 INIOCKOCTH, PACCTOSTHUE MEXIY HNPSIMBIMH,
paccTosiHUE MEXKIYy IIJIOCKOCTSAMU; YMEHHME HUCIIOJIB30BaTh IPHU PELICHUU
3aja4 U3y4yeHHbIe (PAKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPY’KAIOLIEr0 MHpa; CTPOUTh MaTeMaTUYECKHe
MOJEIIA C TOMOIIBI0 TE€OMETPUYECKUX IOHATHM M BEJIWYUH, pelaTh

CBA3AaHHBIC C HUMU IMMPAKTUYCCKUC 3ala9n
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YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAb (QUIyphl, 00BEM (GUTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOIOIpaHHUKA,
Ky0, Napajjienenurne], NOpu3Ma, NHpamuaa, (urypa u MOBEPXHOCTh
BpallleHUs, LMIMHIpP, KOHycC, map, cdepa, miomans chepsl, IIOMAIb
MOBEPXHOCTU NHPAMHUbI, MPHU3MBI, KOHYyCa, LWIMHApaA, 00BEM KyoOa,
IPSAMOYIOJIBHOTO MapajuleleNuIeaa, HOUpaMHUAbl, HPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujiCJIbHbIE OCH HWJIM OCHOBAaHWIO, CCEYCHHUE Iapa, IIJIOCKOCTb,




Kacaromasicsa cdepbl, LIWIMHAPA, KOHyCa,; YMEHHE CTPOUTb CEUeHUE
MHOTOTPaHHHKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPBI U TIOBEPXHOCTHU
BpallleHUs, UX CEYECHUs, B TOM YHCIIE C MIOMOILBIO 3JIEKTPOHHBIX CPECTB;
yYMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIMpoBaTh onpeAeNeHusl U3y4yaeMbIX (PUTyp, BBIABUTATh THIIOTE3bI O
CBOWMCTBAaX M TMpH3HAKaX TI'E€OMETPUYECKUX (HUryp, OOOCHOBBIBATH HIIU
OompoBepraTh MX; YMEHHE NPOBOAUTH KiaccUpuKauuioo (GUryp mo
pa3IMYHBIM TIPU3HAKAM, BBIMOIHATH HEOOXOIMMBIC JOMOJTHHUTEIHHBIC

MIOCTPOCHHUS
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YMeHrne OomnepupoBaTh TOHSATHSIMH: JBIKCHHE B  IPOCTPAHCTBE,
HapaJIJ’IeJIBHBIfI MEpeHOC, CUMMCTpPHUA Ha IMIOCKOCTH MW B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMOA0OHBIE (UTYPBI, yMEHHUE
pacro3HaBaTh PaBHbIE U IMOJ0OHBIE (UTYpBl, B TOM YHCJIE B IPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPHUYECKIE OTHOIICHUS TIPU
pemicHrun 3aaa4; HaXOAWUTb I'COMCTPUYCCKHUEC BCIWMYHHBI (I[J'II/IHa, yroiu,
oAb, 00BEM) NIPU PEIICHUH 33134 U3 IPYTHX YYCOHBIX MPEIMETOB U
nu3 peaHBHOﬁ JKU3HHU, YMCHHC BBIYHCIIATH I'COMCTPUYCCKHUEC BCINYUHLBI
(MHA, yroi, IUIOMIaAh, OOBEM, IUIONIANb TOBEPXHOCTH), HCIOJB3YS
HN3YYCHHBIC (bOpMy.TII)I U MCTOJbI, B TOM YHUCJIC. IUIOIIAaAb ITOBEPXHOCTU
nUpaMHIbl, TPU3MBI, KOHYCa, IHJIMHIpA, TUIomaas chepbl; 00bEM Kyoa,
NPSAMOYTOJBHOIO  Mapajuleienunena, NUpaMuibl, MOPpU3MBbL, LIAIMHApPA,

KOHYcCa, 1l1apa; yMEHUE HaXOUTh OTHOIIEHHE 00bEMOB OAOOHBIX Uryp
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YMeHue ONCpUPOBATh TNOHATUAMU: MPAMOYTOJIbHAA CUCTEMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha 4YHCJIO, PAa3JI0KCHUC BCKTOpa II0 6a3I/ICY,
CKaJLIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMH; YMCHUC HCIIOJIB30BATb BCKTOpHLIﬁ u KOOpI[I/IHaTHHﬁ METOJ

AJI1 pCHICHUA TCOMETPHUYCCKUX 3aaa4 U 3a1a4 APYTUX y‘-I€6HI)IX npeaMETOB
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VYmenue BI)I6I/IpaTI) HO)IXO}ISIIIII/Iﬁ MCTOO IAJId PCIICHHA 3ajavdr; IOHWMMAaHHEC
SHAYUMOCTH MATCMAaTUKHW B HU3YYCHHUU NPUPOAHBIX U O6I_I_ICCTBCHHBIX
mponeccoB u ﬂBHeHl/If/'I; YMCHHUE paclio3HaBaTb IPOSBICHUC 3aKOHOB
MAaTEMAaTUKN B UCKYCCTBC, YMCHUC MPUBOJUTH IIPUMCPBI MAaTCMAaTUYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTEMaTHYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMECHT COAECPKaHUSA

Yucia ¥ BEIYUCICHUA

1.1

HaTypam,HLIe n 1OeJIbIC YuCia. HpI/IBHaKI/I JACIINMOCTHU LECJIBIX YHUCEII

PaL[I/IOHaJ'IBHLIe ypcina. OOBIKHOBEHHBIE H JCCATUYHBIC ,Z[pO6I/I, IMPOUCHTHI,

1.2 OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
13 Apudmernueckuil KOpeHb HAaTypalbHOM cTeneHu. JleHcTBUS ¢ apupMeTHIeCKUMU
' KOPHSMH HaTypaJbHOU CTEIICHU
14 Crenens ¢ nenslM nokasareneMm. CTENeHb ¢ pallMOHAIBHBIM IT0Ka3areneM. CBolicTBa
' CTETICHH
L5 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudwm yucna. /lecaTuunbie ¥ HaTypaIbHBIC JOTapU(PMBI
JlelicTBUTENbHBIE uucia. ApupMeTHdYecKHe OoNepaluud C JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnukEHHble BEIYUCICHMS], IPaBUIIa OKPYIJICHHS, IPUKUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommiekcHele uncna
2 YpaBHEHHsI 1 HEPABEHCTBA
2.1 [enble 1 1poOGHO-pallMOHANIbHBIE YPaBHEHUS
2.2 HppannoHanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHHUs
24 [TokazarenbHble U IOTApUPMUUECKIE YPABHEHUS
2.5 Lensle n 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JTOTapH(PMHUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuuecKue HEPaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C apamMeTpaMu
2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEeHUH. OnpeaennuTesnb MaTpUILIbl
3 OyHKIMH U TpaPUKH




OyHkuus, cnocoObl 3anaHus QyHkuuu. ['padux (ynkuuu. B3zaumHo oOparHble

> ¢bynkiuu. UétHpie 1 HeuéTHBIE QyHKIMH. [leproanueckue GpyHKmnn
Ob6nacTe ompeaeneHUuss U MHOXECTBO 3HaueHMid ¢Qynkuuu. Hymum ¢dyHkuumm.
) [TpoMeXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DyHKIHH.
' MakcuMymbl ¥ MUHUMYMBI (yHKIMU. HawmOonbiiee W HavMeHbIlee 3HAYCHUE
(GYHKIIUU Ha IPOMEKYTKE
13 CrenenHasi (GyHKIUS C HAaTypadbHBIM W IIENBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 7-0OU CTEHICHH
34 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenpHas u norapudmuueckas pyHKINU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumnroTel rpadukoB ¢yHkuuid. CBoiicTBa  (YHKUIHUH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS TTOCIIEIOBATEILHOCTEN
3.8 Apudnmerndeckas 1 reoMeTprueckas rnporpeccuu. opmya cI0KHBIX TPOIIEHTOB
4 Hauana matemaTuueckoro aHaiansa
4.1 [IpousBoanas ¢pyHkiuu. [Ipon3BoaHbIE dIEMEHTAPHBIX (QYHKITUI
[IpumeHeHre TNPOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxkieHne HauOoNbIIero U HaMMEHBIIEro 3HaueHus: (YHKIMH Ha
OTpe3Ke
4.3 [TepBoobpasnas. MaTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHoOkecTBO, onepaly HaJl MHOKecTBaMHU. [Juarpammsl Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEPXHOCTH BpalIECHUs
7.5 KoopanHats! u BEKTOPHI
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YueoHuk: Anredpa u Had. maT. aHaim3a. 10-11kim. Anumos I.A. u ap., M.: IIpocBemenue

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YYUTEJIA

1. VYuebonuk: AnreOpa u Hau. MaT. aHanu3a. 10-11xn. Anumos LA, u np 201Anre6pa u Hauana
MaTEeMaTUYECKOro aHan3a.

2.  Meroauueckue pexkomenaamnuu. 10 kmacc: mocobue Ans yuuTenei oomeo0pa3osar.
opraam3anuii / M. K. Tloranos, A. B. llleBkun. — M.: [IpocBemenue, 2013.

3. Aunrebpa 1 Hauana MaTeMaTHYECKOTo aHAW3a. J{uaakTuyeckue MaTepuaisl K yueOnuky 111 A.
AnumoBa u apyrux 11 kmacc: yue6. mocodue st 001eoopa3oBaT. OpraHu3anuii: 6a30BbId U
yriy6i. ypoau / M. W. llaGynun, M.B. Tkauésa, H.E. ®énoposa. - 8-¢ uzn.-M.:
[Ipocsemenue, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

MunuctepctBo o0pazoBanus P®D;

http://www.drofa.ru — caiiT u3garenbcTBa «Jlpoda

http://www.informika.ru/;

http://www.ed.gov.ru/ ;

http://www.edu.ru/

http://uztest.ru

http://4ege.ru TectupoBanue online: 5 - 11 kiaccer

http://www.kokch.kts.ru/cdo/

[Tegarornyeckas Mmactepckas, ypoku B HTepHeT u MHOTOE Apyroe: http://teacher.fio.ru
Hoseble TexHosoruu B oopazoBanuu: http://edu.secna.ru/main/

[TyreBonuTens «B Mupe Haykm» U1 HIKOJIBHUKOB: http://www.uic.ssu.samara.ru/~nauka/
Merasuanuknonenus Kupumna u Medoaus: http://mega.km.ru

CalThl « DHIMKJIONECINNA SHIUKIONISIUI, HATIPUMED:

http://www.rubricon.ru/ ;

http://www.encyclopedia.ru/;

www.math.ru -MIHTepHET - moAIepKKa yUUTEICH MAaTEMaTHKH.

www.it-n.ru-CeTb TBOPUECKUX yUUTENEH.

www.exponenta.ru -O0pa3oBaTenbHbI MAaTEMATHUECKHIA CAT.
http:school-collection.edu -Exqunast komutekius mudpoBeIX 00pa30BaTEILHBIX PECYypPCOB.
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