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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OIHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUSI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0YyYaloIIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarolIuecs OBJIaJIeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4deckon hopme.

VY4eOHblll Kypc anreOpbsl U Hayajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBAaeT
OCHOBY [IJIl YCHEIIHOTO OBJQJACHUS 3aKOHAMHM (PU3UKH, XUMHUHU, OHOJIOTHH,
MIOHUMAaHUs1 OCHOBHBIX TEHJICHLIMHA Pa3BUTHUSI S3KOHOMUKHU U OOILIECTBEHHOM XKU3HU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHeHIIero oOpa3oBaHus U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYEeCKOrOo aHaju3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJIECHHSI ¢ TIOMOILIBIO MHIAYKLIHUU U PacCyXIarTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHUWE U aHAJIOTHIO0, (OpPMUpPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa ¥ Havajla MaTeMaTH4YeCKOro
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJAHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEATbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJIYYCHHBIX  pElIeHW#, 3HaKOMATCS €  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VY4eOHblil Kypc o00nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI
(GOpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M depe3 crneuuduxky ydeOHOi
JEATEeIIbHOCTH, TpeOyromeld MNpOAOIKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiaredpe M HadyajlaM MaTEeMaTHYECKOTO
aHaJIK3a JIEKUT AeATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTHYeCKOro
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TUHUMU: «YHucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COZIEPKATENbHO-METOANYECKHE JMHUM HW3YYalOTCsl Ha MPOTSHKEHUHM JBYX JIET
oOydeHHUsI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO JOTOJHSIS
JpyT Ipyra U MOCTETICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y4eOHBI KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaACBalOT BcE Oolee
IIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKYl0 MOJETh pEalbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUU y4eOHOTO Kypca, IS
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo01iero
oOpa3oBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMINX B CEO0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHUCiIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUKCJICHHSI, OLICHUBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCSI MHOXKECTBAa HATypajbHBIX, IIEIbIX,
palMOHAIBHBIX W JCHUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJIeHHe Haledo,
OTEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, 0ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE ONEpalny, a TakKe
U3BJICUCHHE KOPHS HATYpaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YyeMbIX YHUCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX TMPUMEHEHHS JUIS PEUICHUS Pa3iNuHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne |
KOHKpETH3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXXIOM
pasaene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOyYarolUecs OBJIAJCBAIOT PAa3IMYHBIMU METOJAAMU  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takke 3ajad,
coAepKalmx mapameTpel. [lodydeHHBIE yMEHHs HIMPOKO HCHOIB3YIOTCS MPH



WCCIIeNOBaHNH (DYHKIMI C TIOMOIIBIO MTPOW3BOAHON, TIPH PEIICHUH MPUKIIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HaWOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIUH.
JlanHast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJIHATh ~ pacy€Thl M0  ¢opMysiaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPpPAMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
COJEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Mareprajia  IMPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaroIMXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MOPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHO-MeTOaMYeCcKass JUHUA «DyHKIMM W TpaduKU» TECHO
NEperuieTaeTCcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JTOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIHI, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJiaMu 3aBUCUMOCTH MEXAY
pa3sNTUYHBIMA BEJIMYMHAMH, HCCIIEIOBATh TOJyYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi ¢opme: aHaTUTUYECKOU, Tpaduyeckoi U cioBecHOU. Ero msydenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYTI KaK MAaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX 00YyYarolmuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, OMpEeAeNsiTh HX HauOONbIINE W HAUMEHbIIUE
3HAUCHUS, BBIYUCIITH MUIOMAAu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
yCKOpeHusi TmpoueccoB. JlaHHas cojepxkaTenabHas JIUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACO3HABATh MPOSIBICHUS
3aKOHOB MaT€MaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecsi y3HalT O



BBIJIAIONIUXCSI PE3y/bTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMAaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U Tpe[iaraloT Hambosee YHUBEPCAIBHBIM S3BIK, OOBEIUHSIOUIUNN BCE pa3/aeibl
MaTeMaTUKH H ©¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEOBAaHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
OOyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHUYE€CKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHbBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIEICH peanbHBIX
CUTyalluid, WCCIEIOBaHMUS JTUX MOJIeJIed ¢ MOMOIIBI0 amnmapara aiareOpbl u
MaTEMaTHYECKOTO aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHus BIUIETEHBI B KXK/IBIN U3 pa3/ejoB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IIMPOKO HCIIOJB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHE HaXOJIWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  QHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCcs B MPOIIecCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OcecKkoHEUHbIEe TMepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JelictBuTenpHble  4ucia. PanuoHanbHBIE W UPPALMOHAIBHBIE YHCJA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyiib
JEWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [Ipubnmk€HHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM nokazareneMmM. buHom Heroortona. Hcnons3oBanue
noaxo e (opMbl 3aUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jjorapupma. JlecaTuuHble W HaTypajlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIeH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LENbIMH
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI penieHust
UppalmoHaIbHbIX YPaBHCHUM.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITIX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI percHus

Jorapu(pMUYECKUX YpaBHEHHI.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHWe NpUKIagHbIX 3alad C MOMOILIbBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jady M3 pa3lIMyHbIX 00JacTel HayKh M pealbHOU
KU3HU.

DOyHkuuu U rpadpuku

®yHkus, crnocoObl 3amgaHus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢(yHkumu. Hynu QyHknum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajaimn3a

ITocienoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MICTOpHSI BO3HMKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHno yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBaIOIIEH reoOMEeTpHUYECKON
MPOrpeCCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA pOCT. Uncino e. @opmyia ClI0KHBIX
IpoLEHTOB. Mcrnonb30BaHWE TMPOTPEecCUM JUIsl PELIEHUs peajbHbIX —3a4ad
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npou3BoaHble GyHKIUU. OnpeneneHrue, reOMeTpUUECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3aJad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yuciia 1 BHIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa H COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJIbI PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMHUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIud. ['eomerpuyeckue oOpa3bl ypaBHCHUH U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUHW 3a]ady U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOONbIIEr0 W HAMMEHBIIErO0  3HAYEHUU
HEIpEePbIBHON (DYHKIIMH HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro peuieHus B
IPUKIAJAHBIX 3aadyax, JUIsl OIPENENIEHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuWH. [IpaBuna Haxox1eHHs epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[TpumeHeHrne uWHTErpaja s HAXOXKICHUS IUIOMAACH IUIOCKUX (QUIYyp U
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MaTemaTuyeckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUWCKOro  OOIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpakKJaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B APYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKHM W JEATENBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUH U
OTIIbIXa, pEryispHas (u3nYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPodeCCUOHANBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUUM BCEM KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLMAIbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHW Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH JJIsI PA3BUTHS LIUBUJIM3AIMU, OBJIAQJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe JeilCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMSI /1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEUYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUI
(IpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apPIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KJICHUS U BBIBO/IBI;

BBIOMpaTh CMmoco0 pemieHuss ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHHUsA, BHIOMpAaTh HauboJiee TMOAXOMSIMMUA C  YIETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKHI WMHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CaMOCTOSITENIBHO CITITAHUPOBAHHBIA SKCIEPUMEHT, UCCIIETOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
MPOBENEHHOTO  HAOJIONEHUS, UCCIIENOBAaHMs, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

MPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IIPOILIECCA, & TAKKE BBIABUIATH
IIPENATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIATH JA€(UUNTHI MHPOpPMALUU, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHBIX (PopMmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

OO0menne:

BOCIPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
Heas MU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPaXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJadud, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUsI, COMOCTABIATh CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EeHTALUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISATH IJIaH, aITOPUTM PEIICHUs 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIHCTB, JAHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUST PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisirh
BUJIbI pabOT, [JOTOBapUBaThCS, OOCYXJaTh MPOLECC M pe3yJbTar padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOLTUE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHATN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: DPAIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUMN U PEATbHOW KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHIE€HC YKCIOBOrO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJieHre MHOTOWIeHa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIeHus 3a/1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 i BBIYUCICHHS €ro 3HayeHus,
NPUMEHATh ONPENCIUTENIN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEAEIIHTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSAMHU [JIs MpeoOpa3oBaHUs
BBIPAKECHU;

BBITMOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHAIBHBIC, MOKAa3aTelbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IIOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEpPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3a1aHusl (PYHKIMH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHO3UIMUSA (QYyHKUMHA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee WM HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajJbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTEeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTApPHOE MCCIIEA0BAHNE U MIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpa@UKUA ISl PEIICHUS
YPaBHEHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJIeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEH MpH pEelIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U pealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apu@MeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JUISl PEIIEHUs peajlbHBIX 3a4ad MPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATh IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

CBOOOJHO OMNEPHPOBATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEILCTBO, PABHOCHIIbHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO0€ YHUCIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
nenbix yucen, HOJl n HOK naTypasibHBIX 4uMcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOJHO OMEpUpPOBATh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO W MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaliil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
JorapupMUUYECKUX YPAaBHEHUN U HEPABEHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuyecKkre METO/IbI IJI PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpamu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnaparta aireOphl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYECKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIECOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErOo pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOr0 (OpMYJION WU
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpEJCTaBICHHEe O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7aud, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos JJIeKTPOHHBIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Konrporeupie  Hpakrutieckue o0pa3oBaTesbHbIC
padéoTbI patéoTbI pecypes!
MHOXECTBO JIEUCTBUTENBHBIX YHCEIL.
| MHOrOo4JIEHBI. Panuonanbabie 4 |
ypaBHEHUs1 U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPaBHEHUN
) @ynkunu u  rpaduxku. CreneHHas 12 |
(GYHKIUS C LIETBIM MTOKa3aTeIeM
Apudmernueckuii KOPEHb n-ou
3 CTEICHH. UppanunonanbHbie 15 1
ypaBHEHUS
4 [lokazarenbHas GbyHKUHS. 10 |
IToka3aTenbHble YpaBHEHUSA
5 Jlorapudpmuueckas byHKLHS. 13 |
Jlorapudmuueckrie ypaBHEHUS
6 TpUroHOMETpUYECKHE BBIPAKEHHUS U 2 |
yYpaBHEHUS
[TocenoBaTEeNbHOCTH U MIPOTPECCUU 10 1
8 HenpepbiBHbIE byHKIIH. 20 1




[IpousBonHas

9 [ToBTOpEHUE, 00o001enue, 5 )
cUCTeMaTH3alus 3HAaHUHU
OBIIEE KOJIMYECTBO YACOB IIO 136 10

[TPOI'PAMME




11 KJIACC

KoumnuecTBo yacos JJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoaenbie  Hpaktiteckue o0pa3oBaTe/IbHbIE
patéoTbI patéoTbI pecypeb
| UccnenoBanne (QyHKIMI C MOMOIIBIO 2 |
MIPOU3BOIHOM
2 [lepBooOpazHasi u UHTETpa 12 1
['pacduxu TPUTOHOMETPHUUECKUX
3 (yHKUIHH. Tpuronomerpruyeckue 14 1
HEpaBEHCTBA
4 HppanuoHanbHble, MOKa3aTElIbHBIE H 24 |
jorapuMUYECKIe HEPABEHCTBA
5 KommiekcHble uncia 10 1
6 Harypanbnbie u 1iesnpie ynucina 10 1
Cucremsbl palMOHAbHBIX,
7 MPPALMOHAIBHBIX TOKA3aTEIIbHbIX H 12 1
Jorapu(MUYECKUX ypaBHEHUI
8 3agauu ¢ mapameTpamu 16 1
9 [ToBTOpEHUE, o0o01eHue, 16 )
CHUCTEeMAaTHU3allMsl 3HAHUI
OBIIEE KOJIMYECTBO YACOB TIIO 136 10 0

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
JJIeKTPOHHBIE
Ne KosmuyecTBo uugposBbie
Tema ypoka
n/n 4acoB o0pa3oBaTeJibHbIE
pecypcsl
| MHoxecTBO, orepanuu Hax 1
MHOECTBaMH U UX CBONCTBa
o) Juarpammel Ditniepa-Benna 1
[Ipumenenue TEOPETUKO-
3 MHOXKCCTBEHHOTO ~ ammapara Uil
pelieHus 3a1a4
ParmmmonansHbBIE yHcIa.
OOBIKHOBEHHBIE U JCCATUYHBIC
4 IpoOu, TMPOIEHTHl, OECKOHEUYHBIC 1
MePUOANYECKUE IpOoOH
PannonanbHble yHuca.
OOBIKHOBEHHBIE U JCCATUYHBIC
5 IpoOU, TIPOIEHTHI, OECKOHEYHBIC 1
NepUOANYECKUE IPOoOH
[Ipumenenue apoOelt U MPOIICHTOB
6 JUISL PEIICHUS TPUKIAIHBIX 33a/1a4 1
[Ipumenenue apoOeit U MPOIIEHTOB
7 JUISL pEIIeHUs IPUKIIAIHBIX 3a/1a4 1
JIeiICTBUTEIbHBIE YUcIa.
3 PanuoHanbHBIe ¥ UPPALMOHANBHBIE |
yucna
Apudmernueckre — omeparuu  C
9 JNEeWCTBUTEIBLHBIMU YUCIAMU 1
10 Monyisib IEMCTBUTEIIBHOTO YHCIA U 1




€r0 CBOMCTBa

11

[TpuGamxEHHbBIC BBIYMCIICHUS,
MpaBuiIa OKPYIJIEHHUS, INMPUKUIKA U
OILICHKA PE3yJIbTaTa BIYUCICHUN

12

13

OCHOBHBIE METO/Ibl PEUICHUSI IETBIX
u JPOOHO-palMOHATBHBIX
ypaBHEHUH U HEPABEHCTB

OCHOBHBIE METO/BI PEHICHUS LEIBIX
u JTpOOHO-paMOHATBHBIX
YPaBHEHUI U HEPABEHCTB

14

15

16

OCHOBHBIE METOJ/Ibl PELICHUSI TETBIX
u JPOOHO-pAIMOHATBHBIX
ypaBHEHUH U HEPABEHCTB

Meron WHTEPBAIOB ISl PELICHUS
HEPABCHCTB

Merton wWHTEpBAIOB ISl PELICHUS
HEPABEHCTB

17

18

MeToa HWHTEPBAJIOB ISl PEIICHUS
HEPABCHCTB

MHOTro4wieHb! oT OJTHOM
nepeMeHHou. [lenenue MHoOrouseHa
Ha MHOTO4JIEH C ocTaTkoM. Teopema
bezy

19

20

MHoro4IeHbI c IEJIBIMHU
ko3 dunmrentamu. Teopema Buera

Pemrenue CUCTEM JIMHEWHBIX
YpaBHEHUU

21

Pemtenue CUCTEM JIMHEWHBIX
YPaBHEHUI




22

Marpuna CUCTEMBbI JIMHEMHBIX
YpaBHEHHUI. Onpenenurens
MaTpHIbl 2X2, ero reOMeTPUYECKHA
CMBICJI U CBOMCTBA; BHIUMCIICHUE €ro
3HAUYCHUS

23

24

Onpenenutens MaTpuilbl 2X2, €ro
TCOMETPUYECKUM CMBICT U CBOMCTBA;
BBIYHCIIEHUE €TI0 3HAYCHUSA

[IpumeHnenue onpeaenurTens s
pelIeHUusT  CHCTEMBI  JIMHEWHBIX
YpaBHEHUI

25

26

Pemenne npukiagHelx 3amad ¢
IIOMOIIBKD  CUCTEMbl  JIMHEWHBIX
YpaBHEHUU

Pemienne npukIagHBIX 3amad ¢
IIOMOIIILIO  CHUCTEMBI  JIMHEHHBIX
YpaBHEHUI

27

28

KonTtponbHas pabora:
"PanimoHanbHple  ypaBHEHHS |
HepaBeHCTBA. CHCTEMBbl JIMHEHHBIX
ypaBHEHHIT"

ITocmenoBaTeIbHOCTH, COCOOBI
3aIaHUs IIOCJIE€I0BATEIHLHOCTEMN.
MeTon MaTeMaTH4eCKON WHIYKITUU

29

30

31

MOHOTOHHBIE W  OTPAaHUYCHHBIC
[IOCJIEAOBATEIBHOCTH. Uctopus
aHaan3a OECKOHEYHO MalIbIX

Apudmernueckas nporpeccus

["'eoMeTpuyeckas mporpeccust

32

beckoHe4yHO yObIBaromIas




reoMeTpuyecKas Mporpeccust

33

34

Cymma OeckoHEYHO YyObIBaroIIeH
reOMETPUYECKOU IPOTPECCUN

JIMHEWHBII W DKCHOHECHIIMAJILHBIA
poct. Uncno e. Popmysia CIOKHBIX
MIPOLICHTOB

35

36

JInHEWHBIN MW HSKCHOHEHIIMAJILHBIN
poct. Hucno e. GopMmysia CIOKHBIX
MIPOLICHTOB

Hcnonb3oBaHue Mporpeccuu  Juist
pelieHus peaTbHbIX 3aaa4
MPUKIIATHOTO XapaKTepa

37

38

KonTtpoabpHas paborTa:
"ITocnenoBaTeILHOCTH "
nporpeccun”

Apudmernueckuii KOPEHb
HAaTypaJIbHOM  CTEIEHU H  €ro
CBOMCTBA

39

40

Apudmernueckuii KOPEHb
HAaTypaJIbHOM  CTEIIEHU U €T0
CBOMCTBa

Crenenn c PalMOHAIBHBIM
MOKa3aTeJIEM U €€ CBOMCTBA

41

42

Crenenn c palMOHAIBHBIM
MOKa3aTeJieM U €€ CBOMCTBA

Crenenn c pPalMOHAIIBHBIM
moKa3aTeJjIieEM U €€ CBOUCTBA

43

CpoiictBa U TpaduK KOpHS n-oi
CTeNeHU Kak (yHKIHH OOpaTHOU




44

CTCIICHHU C HaTypaJIbHbIM
IIOKa3aTcJICM

CpoiictBa U TpaduK KOpHS nN-OH
CTeTIEHH Kak (YHKIUU OOpaTHOM
CTEIIEeHH C HATypaJIbHBIM
nokasaresem

45

46

KoutponbHas pabota: "CBoiicTBa H
rpaguk  KOpHS n-0il  CTENeHH.
WppauroHansHble ypaBHEHUS"

[IpeobpazoBanust YUCTIOBBIX
BBEIPOKCHHM, CONEPIKAIINUX CTEIICHH
U KOpHH

47

48

[IpeoOpazoBanus YHCJIOBBIX
BBIPAKECHUM, COAEpKAIIUX CTEIICHU
U KOpHU

[IpeobpazoBanus YUCTIOBBIX
BBIPOKCHHM, COMECPIKAIIUX CTEIICHH
U KOPHH

49

50

CremeHp C 1LEIBIM ITOKa3aTeleM.
bunom Hrrorona

CrenieHp C MEJBIM TTOKAa3aTEJIEM.
bunom HeroToHa

51

52

53

CrenenHas byHKUIHS c
HaTypaJIbHbIM 151 L[EIIBIM
nokasareneM. E€ cBoiicTBa u rpadux

Kontponbhas paborta: "CremneHnas
¢dbynkuus. E€ cBolicTBa u rpadux"

DyHKIMA, CIIOCOOBI 3aJaHus
¢bynkuuu.  B3aumMHO — oOpaTHbIe




byukiuu. Komno3unys QyHKInii

['padux QyHKIIMU. DIeMeHTapHbIE

54  TpeoOpa3oBaHus rpaukoB

byHKIHA

OO6nacTp onpeAeeHus © MHOXECTBO

3HAYCHUU GbyHKIUH. Hymn
35 byHKIUU. [TpomexyTku 3HaK

MTOCTOSTHCTBA

Yéraple u Heuy€THBIC (PYHKITUH.

[Tepunonnueckue byHKIUU.
56 [TpomexyTku MOHOTOHHOCTH

byHKIUN

MaxkcumyMmBbl u MHUHUMYMBI

byHKIUU. Haubomnbiee u
57 HauMEHbIIIEee 3HAYeHHUE (QYHKIIMU Ha

MIPOMEKYTKE

JluneiiHasi, KBaJpaTU4YHas U APOOHO-
S8 JuHelHas QyHKIUHA

DJIeMEHTapHOE  HCCIEAOBAaHUE U
59 MIOCTPOCHUE rpaduxoB ATUX

byHKIUH

DJIEMEHTapHOE  MCCIEOBAaHUE U
60 ITOCTPOCHUE rpadukoB ATUX

byHKIUH

PaBHOCUIIBHBIE EePEX0/Ibl B
61 peleHun HUppanmoHaIbHbIX

YpaBHEHUU

PaBHOCHIIBHBIE nepexo/Ibl B
62  beuieHuu UpparmoHaIbHbIX

YpPaBHEHUH




63

64

PaBHOCUIIBHBIE NEPEXO0/IbI B
pelIeHnH MppalOHaIbHbIX
YpaBHEHUM

PaBHOCUIBHBIE MEPEXObI B
peILICHUU MppalHOHATbHBIX
YpaBHECHUU

65

66

HppanmonanbHbIe YpaBHEHHS.
OcHOBHBIE METO/IbI peLeHus
VPPALMOHATIBHBIX YPaBHEHUI

HppauroHanbHbie YpaBHEHUS.
OcCHOBHBIE METO/IbI pereHus
UppalMoOHaIbHbIX YPaBHECHUI

67

68

HppanuonanbHbie YpaBHEHHUS.
OcCHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPaBHEHUI

[TokaszaTenbHas byHKIUA, eé
CBOICTBa U rpadux

69

70

71

Hcnonb3oBanue rpaduka GyHKIHH
JUISL PELLICHUS] YPaBHEHUN

Hcnonb3oBanue rpaduka GyHKIHH
ISl PELIEHUS] YPAaBHEHUIN

[loka3arenbHbIe YPaBHEHHS.
OcHOBHBIE METOABl  PEIICHUS
NIOKAa3aTeJIbHbIX YPaBHEHUI

72

73

IlokazarenbHbIe YpaBHECHHS.
OcCHOBHBIE METO/BI peleHus
[I0Ka3aTEeIbHbIX YPABHEHUN

IToka3aTrenbHble YPaBHEHUS.
OcHOBHBIE METOBI peLeHus




IIOKa3aTCIbHBIX ypaBHGHI/Iﬁ

KonTponbsHas pabora:
74 "[lTokazaTenbHas byHKIHS.

[Toka3arenbHbie ypaBHEHUS"

Jlorapudm YHCIIa. CaoiicTBa
75 jorapudma

Jlorapudm quca. CaoiicTBa
76 jorapudma

Jlorapudm qyucha. CaoiicTBa
77 jorapudma

JHecsaTuunbie u HaTypaJbHbIC
78 sorapupMbl

JlecsaTuunbie u HaTypaJbHbIC
7 jorapupMbl

[IpeobpazoBanue BBIPAXKECHU,
80 coJiepKalluX Jorapu@mel

[IpeoOpazoBanue BBIpaKCHUH,
81 coJiep KaIux Jorapu@msl

[IpeobpazoBanue BBIPAXKEHU,
82 COJIepKaIlliX Jorapudmbl

Jlorapupmuueckass  QyHknus, eé
83 CBOICTBA U Tpaduk

Jlorapubmuueckass  QyHkius, e€
84 CBOICTBa U Tpaduk

Hcnonb3oBanue rpaduka (GyHKIHH
85 JUISL pELLCeHUs] YPaBHEHUN
86  HcnonwszoBanue rpapuka (QyHKIUU




JUTSl pelIeHUsl ypaBHEHUN

87

Jlorapudmuueckue ypaBHECHHS.
OCHOBHBIE ~ METOABl  pELICHUS
Jgorapu(pMUUECKUX YpaBHEHHIA

88

89

Jlorapudmmueckue ypaBHEHHUS.
OCHOBHBIE ~ METOABl  PELICHUS
JorapupMUUECKUX YpaBHEHHHA

Jlorapudmuueckue YPaBHEHUH.
OcCHOBHBIE METO/IbI peLIeHus
Jorapu(pMUYECKUX ypaBHEHUI

90

91

PaBHOCUIIBHEIE MEPEXObI B
pelieHuu JorapupMUYECKUX
YpaBHEHUU

PaBHOCUIIBHBIE IIEPEX OBl B
pelIeHun norapu@mMuyecKux
YpaBHEHUI

92

93

KoHTponbpHas pabora:
"Jlorapudmuueckas byHKIIHS.
Jlorapudmuueckue ypaBHeHus"

TpuronomeTpruyeckas OKpPYKHOCTb,
ONpEJENIeHUE TPUTOHOMETPUUECKUX
(yHKUHIA YUCIOBOTO apryMeHTa

94

95

96

TpuroHomerpruueckass OKpPYXHOCTb,
ONpPENEICHNE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa

CuHyc, KOCHUHYC, TaHI€HC U
KOTaHTCHC YHUCIIOBOTO apryMeHTa

CuHyc, KOCHMHYC, TaHI€HC |
KOTaHT'€HC YHUCIIOBOTO apryMeHTa




ApKcHHYC, apKKOCUHYC u
97 apKTaHT'€HC YMCIIOBOTO apryMeHTa
ApkcuHyc, APKKOCUHYC 51
98 apKTaHTE€HC YMCIIOBOTO apryMeHTa
OCHOBHBIE ~ TPUTOHOMETPUYECKHUE
99 bopmyIIbl
OCHOBHBIE ~ TPUTOHOMETPUYECKUE
100 bopmyIIbl
OCHOBHBIE ~ TPUTOHOMETPHUYECKHUE
101 bopmybl
OCHOBHBIE ~ TPUTOHOMETPUYECKHUE
102 dbopmybl
[IpeoOpazoBanue
103 TPUTOHOMETPUUYECKUX BBIPAKECHUN
[IpeobpazoBanue
104 TPUTOHOMETPUUYECKUX BBIPAKECHUN
[IpeoOpazoBanue
105 TPUTOHOMETPUUECKUX BhIPAKEHUN
[IpeobpazoBanue
106 TPUTOHOMETPUUYECKUX BBIPAKCHUN
Pemenne TPUTOHOMETPUUYECKUX
107 YpaBHEHUU
Pemenne TPUTOHOMETPUUYECKUX
108 YpPaBHEHUI
Permenne TPUTOHOMETPUUYECKUX
109 YpaBHEHUU
110 Pewmenue TPUTOHOMETPUUECKUX




YpaBHEHUU

Pemenue TPUTOHOMETPHUYECKHUX
111 YPaBHEHUHN

Pewenne TPUTOHOMETPHUYECKHUX
112 YPaBHEHUHN

Pemenue TPUTOHOMETPHUYECKHUX
113 YpaBHECHUU

KoHTponpHas pabora:
114  "TpUrOHOMETPHUYCCKUE BBIPAKCHUS

Y TPUTOHOMETPHUYECKNE YPABHEHUS"

[IpousBoansie AJIEMEHTAPHBIX
115 byHKIUH

[IpousBoaHsIe AJIEMEHTAPHBIX
116 byHKIUH

[IpousBonHas CYMMEBI,
117  TpOHM3BEIEHMUS, YacTHOTO U

KOMITO3UIIMU (PYHKITUI

[IponsBoaHas CYMMBI,
118  TPOHM3BEICHUS, 4acTHOTO 17}

KOMITO3ULIMK (PYHKITUI

[IpousBonHas CyMMEBHI,
119  TPOM3BEICHUS, YacCTHOTO U

KOMITO3UIIMU (PYHKITUI

Omnpenenenue, reOMETPUYECKUI
120 CMBICJI TPOM3BOTHOM

Onpenenenue, (QU3NYECKUN CMBICT
121 IIPOU3BOJHOM
122 YpaBHeHME KacaTeabHOU K rpaduk

y




byHKIIUN

VYpaBHeHUe KacaTeNbHOU K Tpaduky

123 byHKIMHA

[lepeas u BTOpas MPOU3BOJHBIC
124 byHKIAHA

HemnpepoiBHble  GyHKIMH W UX
125 cpoiicrea

Touka pasphbiBa. ACUMOTOTHI
126 rpagukoB QyHKIMIA

CpoiicTBa (PyHKUMH HENpPEepbIBHBIX
127 ya OTpE3KE

CpoiicTBa (QyHKIIMN HEMPEPhIBHBIX
128 ya OTpE3KE

[Ipumenenune CBONCTB
129  HCIPEPBIBHBIX byHKIMH JUISt

peuieHus 3aaau

[Ipumenenue CBOWCTB
130  HCUPEPBIBHBIX byHKINN JUIS

penieHus 3a1aq

KoHTponbpHas pabora:
131 "[IponsBognas”

[ToBTOpEHUE, 00o01eHue,
130  CHCTeMaTH3alus 3HAHUM:

"YpaBHenus"

[ToBTOpEHUE, 00001IeHue,
133  CHCTeMaTH3alus 3HAHUU:

HCDYHKHI/H/I"

134

HToroBast KOHTpOJIbHAS paboTa




HToroas KOHTpoJIbHAs paboTa

135 1
[ToBTOpEHUE, 00001IeHue,
136 cUCTeMaTH3alus 3HAaHUHU 1
OBILIHEE KOJIMYHECTBO YACOB IIO 136

[TPOI'PAMME




11 KIIACC

Ne i/

Tema ypoka

Tpuronomerpuyeckue (GyHKIUU, UX
CBOMCTBA U rpaduKu

KoandecTBo
YacoB

JJIeKTPOHHBIE
uugposBbie
o0pa3oBaTeJibHbIE

pecypchl

Tpuronomerpuueckue GyHKIUU, UX
CBOICTBa U TpaduKu

Tpuronomerpuyeckue (GyHKIUU, UX
CBOICTBA U TpauKu

Tpuronomerpruyeckne GyHKIUU, UX
CBOICTBa U TpaduKu

Tpuronomerpuueckue GyHKIUU, UX
CBOICTBa U TpaduKu

Ot60p KOpHE#
TPUTOHOMETPUUECKUX YPABHEHHU C
IIOMOILBIO TPUTOHOMETPHUUECKOMN
OKPYXHOCTH

Ot60p KOpHE#
TPUTOHOMETPUUECKUX YPABHEHUH C
IIOMOIIBIO TPUTOHOMETPUYECKOU
OKPY>KHOCTH

Ot60p KOpHEH
TPUTOHOMETPUUECKUX YPABHEHUU C
IIOMOIIBIO TPUTOHOMETPUYECKOU
OKPY’KHOCTH

Ot60p KOpHEH
TPUTOHOMETPUUECKUX YPABHEHUU C
IIOMOIIBIO TPUTOHOMETPUYECKOU
OKPY>KHOCTH




10

Pemenune TPUTOHOMETPUUECKUX

HEPABEHCTB

Pemenune TPUTOHOMETPUUECKUX
11 HEPABEHCTB

Pemenune TPUTOHOMETPHUUECKUX
12 HEPABEHCTB

Pemenune TPUTOHOMETPHUUECKUX
13 HEPABEHCTB

KoutponeHas pabota: "I'paduku

TPUTOHOMETPUYECKUX byHKIUHN.
14 Tpuronomerpuieckue

HepaBeHCTBA"

[IpumeHeHne  TPOU3BOJHOM K
15 HCCJIEIOBAHUIO byHKIMI Ha

MOHOTOHHOCTb Y DKCTPEMYMBI

[Ipumenenue MIPOU3BOJHOMU K
16 HUCCJIEJOBAHHUIO byHKIMI Ha

MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpumeHneHne  TPOU3BOJHOM K
17 HCCJIEIOBAHUIO byHKIMI Ha

MOHOTOHHOCTb ¥ DKCTPEMYMBI

[Ipumenenue MIPOU3BOJHOU K
18 HUCCJIEJOBAHUIO byHKIIAN Ha

MOHOTOHHOCTb ¥ 9KCTPEMYMBI

IIpumenenue IIPOU3BOJHOM K
19 HCCJICIOBAHUIO byHKIMI Ha

MOHOTOHHOCTb ¥ DKCTPEMYMBI
0 [Ipumenenue MIPOU3BOJHOU K

UCCJIEIOBAHMIO byHKIMI Ha




21

MOHOTOHHOCTb U 3KCTPCMYMBbI

Haxoxnenue HaUOOJIBIIIETO u
HAaWMEHBIIIETO 3HAUYCHUS
HEeTMpephIBHON (DYHKITUN HA OTPE3KE

22

23

Haxoxnenne  Haubospliero  u
HaVMEHBIIETO 3HAYCHUSA
HENpephIBHON (YHKIIMH Ha OTPE3Ke

Haxoxnenue HanOOJIBIIETO u
HAUMEHBIIIETO 3HAYEHUS
HEeTIPephIBHON (DYHKITUN HA OTPE3KE

24

25

Haxoxnenne — HauOospliero  u
HaVMEHBIIETO 3HA4YCHUSA
HEIMpEepPbIBHON (YHKIUU HA OTPE3KE

Haxoxnenue HanOOJIBIIETO u
HAUMEHBIIIETO 3HAYECHUS
HETIPePhIBHON (DYHKITUN HA OTPE3KE

26

27

Haxoxnenue HauOOJIBIIIETO u
HAaUMEHBIIIETO 3HAYECHUS
HETPEPBIBHON (QYHKIIMN HA OTPE3KE

[IpumMeHeHnEe NPOM3ZBOAHOW  IJIA
HaxO0XKJICHUS HAWJIY4IlIEro peleHUs
B IIPUKJIAJHBIX 3a/1a9ax

28

29

[IpyuMeHeHrE TIPOU3BOJAHOM IS
HAXOXJICHUS HAWJIYYIIErO0 PELICHUs
B MPUKJIAIHBIX 3aJa4ax

[IpyuMeHeHne TIPOU3BOAHOM IS
OIIpEIEIICHUS CKOPOCTH u
YCKOpEHHMs1 mporecca, 3aJaHHOIo
dbopmyoii unu rpaduKom

30

[IpumeHeHne OpPOU3BOAHOM IS




OIpEICIICHUS CKOPOCTH u
YCKOPEHHsI TpOoIecca, 3aJaHHOTO
dbopmyoii umu rpaduKom

31 Kommnozunus ¢pyHkuuii
32 Kommnozunus ¢pyHkumi
33 Kommnozunus ¢pyHkuui
['eomeTpuueckue o0Opa3bl
34 YPaBHEHHMM  HAa  KOOPAMHATHOMN
IJIOCKOCTH
['eomeTpuueckue o0pasbl
35 YpPaBHEHUM  Ha  KOOPAUHATHOU
IJIOCKOCTH
KoHTponbpHas pabora:
36 "UccnenoBanue byHKIMH c
MTOMOILBIO MPOU3BOTHON"
[lepBooOpa3zHas, OCHOBHOE
37 CBOMCTBO MEPBOOOPA3HBIX
[TepBooOpa3zHbIe AJIEMEHTAPHBIX
38 ¢bynkuuid. IlpaBuiia HaxoXIeHUS
nepBOOOPa3HbIX
[TepBooOpa3zHbIe AJIIEMEHTAPHBIX
39 bynknuii. [lpaBuia HaxoXIeHUS
NepBOOOPa3HBIX
HNuterpan. I'eoMeTpu4ecKuil CMBbICI
40 WHTErpasa
Briuucnenue OIPEIEIEHHOTO
41 uHTerpana mo ¢opmyne HproToHa-
JleiiOunIa
42 Brruucnenue ONPENECTEHHOTO




uHTerpasnia mo Qopmyne HpioTona-
JleitOaMIa

[Ipumenenue UHTETpalia IS
HAaxXOXKICHUSA IUIOMAAECH IUIOCKUX

43
¢uryp
[Ipumenenue MHTErpana TUTSI
44 HaX0KICHU 00BEMOB
TCOMETPUUYECKHX TEI
[Tpumepsr pelIeHun
45 =
mudepeHnnanbHbIX ypaBHEHUN
[Ipumepsl pelIeHun
46 .
muddepeHnnanbHbIX ypaBHEHUN
MaremMatndyeckoe MOJICIIUPOBAHUE
47 peaTbHBIX TPOIECCOB C TOMOIIBIO
i epeHInanbHbIX YpaBHEHUN
KonTtpomnbHas pabora:
48 "[TepBooOpasnast u uarerpan”
OCHOBHBIE ~ METONBI  PCIICHUS
49 MOKa3aTeJIbHBIX HEPABCHCTB
OCHOBHBIE ~ METONBI  PCIICHUS
S0 MOKAa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE ~ METOJIBI  PEIICHUS
S1 MOKa3aTeJIbHBIX HEPABCHCTB
OCHOBHBIC ~ METOJBI  PCIICHUS
52 MOKa3aTeJIbHBIX HEPABCHCTB
OCHOBHBIC ~ METOJBI  PCIICHUS
53 Jorapu(pMUYECKIX HEPABEHCTB
54 OCHOBHBIE ~ METOJBl  PELICHHUS




55

Jorapu(pMUYECKIX HEPABEHCTB

OCHOBHBIE ~ METONIBI  PEIICHUS
Jorapu(pMUYECKIX HEPABEHCTB

56

57

58

OCHOBHBIE ~ METOJBI  PEIICHHUS
Jorapu(pMUYECKUX HEPABEHCTB

OcHOBHBIE METOABbl  peuICHUs
UppaMOHAIBHBIX HEPABEHCTB

OcHOBHBIE METObI pEIICHUA
HppallMOHAJIBHBIX HCPABCHCTB

59

60

OcHOBHBIC MCTO/bI pCHICHUA
HppadrOHAJIbHBIX HCPABCHCTB

OcHOBHBIE METOJbI pEIICHUA
HppallMOHAJIBHBIX HCPABCHCTB

61

['paduyeckrie MeTOABI  pelIeHUS
VppalHOHAIBHBIX YPABHECHUN

62

63

['padpuueckne MeTombl  perieHUs
UPpALMOHATBHBIX YPABHEHHI

['padprueckne MeToabl  peHIeHUs
MTOKA3aTEJIbHBIX YPABHEHUH

64

['paduyeckrie MeTOABI  penieHUs
MOKa3aTeJIbHBIX HEPABESHCTB

65

66

['paduyeckrie  MeTOABI  pelIeHUS
Jorapu(pMUYECKUX ypaBHEHUI

['paduyeckrie METOIBI  pelIeHUs
JorapupMUIECKUX HEPABEHCTB

67

['paduyeckrie  MeTOABI  pelieHUs
Jorapu(pMUYECKUX HEPABESHCTB




['padpmueckne MeTombl  perHICHUS

68 MOKa3aTEIbHbBIX u
Jgorapu(pMUUECKUX YpaBHEHHIA
['padrueckre MeTombl  pEIHICHHUS

69 MOKA3aTEIbHBIX u
JorapuMUYECKUX YPaBHEHHI
['padpruueckne MeTombl  peHICHUS

70 MOKa3aTeNbHbBIX u
JorapupMUUECKUX HEPABEHCTB
['padpuueckne MeTombl peHieHUs

71 MOKA3aTEIbHBIX u
Jorapu(pMUYECKUX HEPABEHCTB
KonTtpomnbHas pabora:

) "UppanmoHaiibHble, MOKA3aTEIbHBIC
u jorapudmuyeckre HepaBeHcTBa"
KowmriekcHbie yucna.
AnreOpanyeckas u
TPUTOHOMETPUY s MBI

73 OHOME ecka 0
3alMCH KOMIUIEKCHOTO YHCIIa
KomrmnekcHbie YyHuca.
AnrebGpandeckast u
TPUTOHOMETPUUECKAS MBI

74 OHOME ecka 0
3alMCH KOMIUIEKCHOTO YHCIIa
Apudmernueckre — omnepanud ¢

75 KOMIUIEKCHBIMH YHCIIAMH
Apudmernueckue — omnepauud €

76 KOMIUIEKCHBIMU YHCIIAMU
N300paskeHre KOMIUIEKCHBIX YHCEeT

71 Ha KOOPJAUHATHOM TNIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YHCEeT




79

Ha KOOPJIMHATHOW IIOCKOCTH

@®opmyna Myaspa. KopHu n-oi
CTENEHU U3 KOMILJIEKCHOI'O YUCIa

80

81

®opmyna MyaBpa. KopHu n-oi
CTEIEHH U3 KOMIUIEKCHOIO YnCiia

[IppuMeHeHHE KOMILIEKCHBIX YHCEI
I pemieHus  (PU3UYECKUX U
reOMETPUYECKUX 3a7a4

82

KoHTponbpHas pabora:
"KommiiekcHble umcia"

83

84

85

HarypasbHbie U 1ienble ynucia
HartypanbHeie u niensie yncna

[IpuMeHeHnE MPU3HAKOB IEIIMMOCTH
LEJIBIX YUCET

86

87

88

[IprumeHeHne NpU3HAKOB IEIIMMOCTH
LIEJIBIX YUCEIl

[IpumeHeHne NPU3HAKOB ICIIUMOCTH
nensix ynces: HOJl m HOK

[IpuMeHeHue MPU3HAKOB JICIIMMOCTH
nenbix yucen: HO u HOK

89

90

[IprumeHeHne NMPU3HAKOB IEIMMOCTH
L[EJIBIX YUCEII: OCTATKHU 110 MOJYJIFO

[IpuMeHeHME MPU3HAKOB IEIIMMOCTH
L[EJIBIX YACEII: OCTATKHU 10 MOZYJIO

91

[IpuMeHeHnE MPU3HAKOB IEIIMMOCTH
LEIbIX 4YMcen: anroput™m EBknmmpa
JUIS PELIeHUs 3a1a4 B LENbIX YUCIax




Kontponsnas pabora: "Teopus

92 nenbix yncen"
Cucrema U COBOKYITHOCTb
93 YPaBHCHUU. PaBHOCHIIBHBIE
CUCTEMBI U CHCTEMBI-CIIE/ICTBHS
Cucrema u COBOKYITHOCTb
94 YPaBHEHHU. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS
OcHOBHBIE METOABl  pElIEHUs
95 CUCTEM U COBOKYITHOCTEH
PaLMOHAJIBHBIX YPaBHEHUN
OcCHOBHBIE METOABbl  pelIeHUs
96 CUCTEM u COBOKYITHOCTEN
UPpaLMOHATBHBIX YPAaBHEHUMN
OcHOBHBIE METOABl  pElIEHUs
97 CUCTEM " COBOKYITHOCTEM
IIOKA3aTEJIbHBIX YPaBHEHUN
OcCHOBHBIE METOABbl  pelIeHUs
08 CUCTEM 51 COBOKYITHOCTEN
MTOKA3aTEJIbHBIX YPABHEHUH
OcHOBHBIE METOAbl  pElIEHUs
99 CUCTEM " COBOKYITHOCTEM
Jorapu(pMUUECKUX YpaBHEHHMA
OCHOBHBIE METOABbl  pELICHUs
100  cucTeM 51 COBOKYIIHOCTEU
Jorapu(pMUYECKUX YpaBHEHUI
IIpumeHeHne cHUcTeEM K PELICHUIO
o]  MATCMATHYCCKHMX 3a]1a4 M 3ajad u3

pa3iaMuHBIX oOOyiacTell HayKd H
peanpbHOM JKW3HU, HWHTEPIPETALNs




IMMOJIYYCHHBIX PC3YJIbTAaTOB

[IpuMeHEHNE CHUCTEM K PELICHUIO
MaTeMaTUYECKUX 3aJa4y U 3a71a4 U3

102  DPasnMYHBIX O0OJacTedl HAaykd ©
peanbHON JKU3HU, WHTEPIPETALUS
MOJIYYEHHBIX PE3yJIbTaTOB
[Ipumenenue HEPABEHCTB K
pPELIEHUI0 MAaTEeMATHYECKUX 3a/1a4d U
3a/lady U3 Pa3IMUHBIX 0OJacTel

103 HayKM W  peaJbHOM  KU3HH,
WHTEpIIpETalUs MOJTYYEHHBIX
pe3yibTaTOB
Koutponehas pabora: "Cucremsl
palMOHANbHBIX, HWPPALHOHAIBHBIX

104 pokasarenpubix u
Jorapu(pMUYECKUX ypaBHEHUI"
ParmmonanbHbie YpaBHEHUS C

105 napaMeTpaMmu
PanmonanbHble  HEpaBEHCTBA  C

106 napaMeTpaMu
ParmmmonanrsHbIE CHUCTEMBI C

107 napaMeTpaMu
HppanuonanbHbie ypaBHEHUS,

108 HEpPABEHCTBA C MMapaMeTpamMu
HNppaunonanbHbie CHUCTEMBI c

109 napaMeTpaMu
IToka3aTenbHble YpaBHEHUSI,

110 HEPABEHCTBA C MMapaMeTpamMu

111  ITokazaTenbHble CHUCTEMBI c




napameTpamu

Jlorapudmmueckue ypaBHEHWUS,
112 HEPaBEHCTBA C apaMeTPAMHU
JlorapudmMuueckre  CHUCTEMBI  C
113 napameTpamu
TpuroHomeTpuyeckue ypaBHEHHUS C
114 napameTpamu
TpuroHoMeTpuueckue HEPaBEHCTBA
15 ¢ napameTpamu
TpUrOHOMETPUUECKUE CHCTEMBI C
116 napaMeTpaMmu
[Toctpoerne  u  uUcCcClEeIOBaHUE
MaTeMaTHYECKUX Moaenen
17 pealbHBIX CHUTYallM C TMOMOIIbIO
YPaBHEHMH C IapameTpamMu
[Toctpoenne ©W  WCCIENOBAHUE
MaTEMaTH4YECKUX MOJIeJIen
118 pealbHBIX CUTYyallMi C TMOMOIIbIO
CUCTEM YpaBHEHHI C mapameTpamMu
[Toctpoerne  u  uUcCCIEeIOBaHUE
MaTEMaTH4YECKUX MOJIeJIen
119 peanbHbIX CUTyalluid C MOMOUIBIO
CUCTEM YpPaBHEHUI C mapameTpamMu
KoutponbHas pabora: "3amaum c
120 napaMeTpamu’
[ToBTOpEHUE, 0000111eH1E,
121 CUCTEMaTH3alus 3HAHUM:
"YpaBHenus"
122 TloBtopenue, 00o011eHue,




cUCTEMaTH3aIA 3HAHWII;

"YpaBHenus"
[ToBTOpEHUE, 0000111eHHE,
123  cuCTeMaTh3aIus 3HAHUU:
"VYpaBHeHusa. CucrteMbl ypaBHEHH"
[ToBTOpEHUE, 000011IEeHHE,
124 CHUCTEeMAaTHU3alMs 3HAHUU:
"Hepasencrna"
[ToBTOpEHUE, 00001IeHNE,
125  cUcTeMaTh3alus 3HAHUIA:
"HepaBenctpa"
[ToBTOpEHUE, 000011IEeHNE,
126 CHUCTEMAaTH3alMs 3HAHUU:
"Hepasencrna"
[ToBTOpEHUE, 000011IeHHE,
127 CHUCTEeMAaTH3alMs 3HAHUU:
"I[IpousBoanHas u e€ npumMeHeHue"
[ToBTOpEHUE, 0000111EeHNE,
128 cCHUCTEeMAaTHu3alMs 3HAHUU:
"[IponsBoanas u e€ npuMeHeHue"
[ToBTOpEHUE, 000011IeHHE,
129 CHUCTEeMAaTHU3alMs 3HAHUU:
"IIpousBoaHas u e€ npumeHeHue"
[ToBTOpEHUE, o0o01IeHHE,
130 CUCTEMAaTH3aLs 3HAHUM:
"NnTerpan u ero npumeHeHue"
[ToBTOpEHUE, 000011IEeHNE,
131 CHUCTEMAaTHU3aLMs 3HAHUU:
"®yukiun"
132 IloBTopenwue, 0000111eHHE,




CHUCTEeMAaTHU3alMs 3HAHUU:
"(DYHKHI/II/I"
[ToBTOpEHUE, 0000111eHHE,
133  cucTeMaTh3alus 3HaHWH: |
"®yHkuun"
134  Hrorosas kouTposbHas pabora 1
135  Hrorosas koHTposbHaS paboTa 1
[ToBTOpEHUE, 00001IeHNE,
136 CHCTEMaTH3aIusl 3HaHUM 1
OBILLIHEE KOJIMYECTBO YACOB IIO 136
ITPOIT'PAMME

IHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM MPOI'PAMMBI

10 KITACC
Kon IIpoBepsieMble MpeAMeTHBbIE Pe3yJIbTAThI 0CBOCHHS
NPOBEPSIEMOr0  OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMbl CPEeAHEro 00uero
pe3yJbTara oOpa3zoBaHust
| Hucna v BEIYUCIIEHUS
1 OnepupoBarh MOHATHAMM: PALUOHAIBHOE M JIEHCTBUTEIBHOE
' YHCII0, OOBIKHOBEHHAS U JIECATUYHAS JPOOb, MPOLIEHTHI
12 BoinonHaTe apudMeTnyeckre omnepalnud C palMoOHATbHBIMU U
' JNEUCTBUTEIBbHBIMHU YHACIAMU
BoinonHsaTe npuOnMKEHHBIE BBIUMCICHUS, UCIOJIb3Ys MpaBHIia
1.3 OKpYIJICHMs, JelaTb NPUKUAKY W  OLUEHKY pe3yJbTaTra
BBIYHCIICHUU
OnepupoBarh TMOHATUSAMH: CTENEHb C IEJbIM IOKa3aTelieM,
cTaHaapTHas (opma 3amucu JEHCTBUTEIBHOTO YHUCIAa, KOPEHb
1.4 HATypaJbHOM CTENEHU; HCIOJNb30BaTh MOJIXOIAILYI0 (GopMy
3alUCH JACUCTBUTENBHBIX YHUCEN I PEUIEHUS MPAKTHUYECKUX
3a/1a4 ¥ NpeCTaBICHUS JaHHBIX
1.5 OnepupoBarh IOHATUSMU: CHHYC, KOCHHYC M  TaHIEHC




IPOU3BOJIBHOTO YTJIa; UCIOJIb30BATh 3aIIUCh IPOU3BOJIBHOTO yIjia
4yepe3 00paTHbIE TPUTOHOMETPUUYECKUE PYHKITUH

ypaBHeHI/IH N HCPABCHCTBA

2.1

OHepI/IpOBaTL MOHATHUAMU: TOKIACCTBO, YPABHCHUC, HCPABCHCTBO,
Ociaoc, pPaduOHAJIBHOC, HPppaIOHAJIbHOC YpaBHCHUC,
HCPABCHCTBO, TPUTOHOMCTPHUUICCKOC YPABHCHUC

2.2

BrinonHaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN
U pelaTh TPUrOHOMETPUYECKUE YPABHEHHUS

2.3

BeinonHATe  mpeoOpa3oBaHUs  LENbIX, PALMOHAJIBHBIX U
HMppaMOHAIbHBIX BBIPA)KEHUM U PEIIaTh OCHOBHBIE TUIIBI LETBIX,
PALMOHAIIBHBIX U UPPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.4

[IpumeHsITP  ypaBHEHHST M HEPABEHCTBA JJI  PELICHUS
MaTeMaTUYECKUX 3a7a4 U 3aJ1a4y U3 pa3IMuyHbIX 00JIacTel HAyKu U
pEAbHOM KU3HU

2.5

MopenvupoBaTh peaibHble CUTyallUd Ha S3bIKE aireOphl,
COCTaBJISITh BBIPAKEHHUS, YPABHEHUS, HEPABEHCTBA MO YCIOBHIO
3aJla4M, UCCIIEN0BaTh INOCTPOEHHBIE MOJEIN C HCIIOIb30BaHUEM
anmnapara anreopsl

@yHKIUU U TpaduKu

3.1

OnepupoBarh  TOHATHUSMU:  (QYHKIHS, CHOCOOBI  3aJaHUs
dbyHKIIMKA, O00MacTh OMNpeneiIeHUsT U MHOXKECTBO 3HAYCHUH
¢yHkuuu, rpaduk GyHKIMHA, B3aUMHO OOpaTHbIe (DYHKIIUU

3.2

OnepupoBarh MOHATUSMU: YETHOCTh U HEYETHOCTH (DYHKIIMH,
HYJU QYHKIMH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA

3.3

Hcnonb3oBatk rpaguku QyHKIMI 1715 pelieHus ypaBHEHUI

3.4

CrpouTth 1 ynTaTh rpadMKu JTUHEHHON QYHKIMHU, KBaIPATUUHON
(GyHKUIMU, CTENEHHON (PYHKIIMHU C LEIbIM MTOKa3aTesIeM

3.5

Ucnionw3oBath rpaduku PyHKIUN 17151 UCCIICOBAHUS TIPOIIECCOB
¥ 3aBUCHUMOCTECH MpW PEIICHHH 3adad W3 JPYTrux YydeOHBIX
NPEIMETOB W  peajlbHOW KWU3HM, BBIpaXKaTh (GOpMyIaMu
3aBUCUMOCTH MEXK]Ty BETMUMHAMHM

Hauana MaTeMaTuecKoro aHaiausa

4.1

OnepupoBatb HNOHATHAMU: NOCJIEIOBATENBHOCTb,
apudmeTnyeckas u reoMeTpudecKasi IporpecCcuu




OnepupoBathb MOHSATUSIMU: OECKOHEYHO yOBIBarOIIIast

4.2 reoMEeTpUYECKasi MpOorpeccus, cyMMa OE€CKOHEYHO YObIBaromiei
F€OMETPUYECKON IPOrpeccuu
4.3 3amaBaTh MOCIEA0BATEIIBHOCTH PA3IMIHBIMU CIIOCOOAMM
44 Hcronp30BaTh CBOMCTBA IMOCJIEAOBATEIBHOCTEN W MPOTPECCUU
' JUJIs1 PELICHUS PealibHBIX 3a71a4 MIPUKIAJHOTO XapaKTepa
5 MHoOX€ecTBa U JIOTUKA
51 OnepupoBaTh  MOHSTUSIMU:  MHOXECTBO,  ONEpallMU  Ha
' MHOKECTBAMU
Hcnonbs30oBaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
52 OTHUCAaHUSI PeabHBIX MPOIIECCOB U SABJICHUM, MPU PEIICHUU 337124
W3 IPYTUX Y4eOHBIX MPEIMETOB
53 OnepupoBath IMOHATHSMH: OIPEACICHUE, TECOpEMa, CIECACTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon IIpoBepsieMble npeMeTHbIE Pe3yJdbTAThHI 0CBOEHMUSI
NMPOBEPSIEMOr0 OCHOBHOM 00pa30BaTe/IbHOI MPOrPaAMMBbI CPpeIHEero 001ero
pe3yJbTara oOpa3zoBaHust
1 Yucna ¥ BEIYUCIICHUS
OnepupoBaTh MOHATHSMH: HaTypajJbHOE, II€JI0€  YHUCJIO;
1.1 WCII0JIb30BaTh MPHU3HAKKU JICIMMOCTH IEJIBIX YKCEJI, Pa3JIOKCHUE
YyHCJia Ha TPOCThIE MHOKUTENM ISl PEIICHUS 3a/1a4
19 OnepupoBaTh  MOHSTHUEM: CTETIEHb  C  palMOHAJIbHBIM
' oKas3areaeM
13 OnepupoBaTh MNOHATUAMM: JIOTapuPM 4YHUCIA, JCCITUUHBIE U
' HaTypaJbHBIC JIOTapU(DMBI
2 YpaBHEHNS U HEPABEHCTBA
IIprMeHSATH CBOMCTBA CTEIICHU IS MPeoOpa30BaHUs BEIPAKEHUMH,
71 ONEpUpPOBaTh MOHATUSAMH: TIOKa3aTeJIbHOE YpaBHEHUE U
' HEPAaBEHCTBO; pellaTh  OCHOBHBIE  THUIIBI  TOKa3aTeJbHbBIX
YPaBHEHUI U HEPABEHCTB
2.2 BeIonHATE  NpeoOpa3oBaHUsl  BBIPAKEHUW,  COAEpIKAIIMX




aorapu(Mbl;  OMEPUPOBATH  MOHATHIMH:  JIOTapUPMUUECKOE
YPAaBHEHHE W  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIBI
aorapu(pMUUECKUX YpaBHEHHU U HEPABEHCTB

2.3

Haxomute  pemieHMss  NpOCTEHMIINX  TPUTOHOMETPUYECKHUX
HEPABEHCTB

24

OnepupoBarh MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUU U €€
pelIieHne; HUCIO0JIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHHM s
pelIeHus MPaKTUYECKUX 3a7a4

2.5

HaXOI[I/ITB pCHICHUA HpOCTeﬁIHPIX CHCTCM H COBOKYI’IHOCTCI?I
pallrOHAJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

2.6

MO,Z[GJIHpOBaTB PCAJIBHBIC CHUTyalUHM Ha  A3BIKC aJIFC6pI>I,
COCTABJIATh BBIPAKCHUA, YPABHCHUA, HCPABCHCTBA U CUCTCMBI I10
YCIOBHIO 3aJa4dd, HCCICAO0BATH IIOCTPOCHHBLIC MOACIH C
HCIIOJIB30BAHHCM allllapaTa aJir C6pI>I

OyHKIMU U Tpapuku

3.1

OnepupoBatb MOHSATUSMU: NepUOINYECKAS byHKUHS,
OPOMEKYTKA MOHOTOHHOCTH (PYHKIMH, TOYKH JKCTpeMyMma
¢yHKuMY, HanOoNblllee W HaUMEHbIlIee 3HauyeHus (YyHKUUU Ha
OPOMEXYTKE; HUCHOJIb30BaTh MX JJIS HCCIENOBAaHUS (PYHKIIHH,
3aIaHHOM TpaduKom

3.2

OnepupoBatb MIOHATUSMMU: rpaduku MTOKA3aTEJIbHOM,
norapuMUYECKOn U TPUTOHOMETPUYECKHUX byHKIIN];
n300pakaTb MX Ha KOOPAMHATHOM IJIOCKOCTH M HCIOJIb30BATh
JUISl pELIEHUS] YPAaBHEHUI 1 HEPABEHCTB

3.3

N300paxaTh HA KOOPAMHATHOW TJIOCKOCTU I'paUKU JTUHEHHBIX
YpPaBHEHUH W HCIOJNb30BaTh HX JUISI PELIEHUS CHCTEMBI
JIMHEVHBIX YPAaBHEHUN

3.4

Ncnons3oBatk rpaduku QyHKIUN 17151 UCCIIEOBAHUS TIPOLECCOB
Y 3aBUCUMOCTEN U3 JPYTUX YYEOHBIX JTUCIUILINH

Hauana maremaTndyeckoro aHaiausa

4.1

OnepupoBath MOHATUSIMH: HEMPEPHIBHAS (DYHKITUS, TPOU3BOIHAS
(GYHKIIUY; UCTIOJIH30BATH T€OMETPUUCCKUN U (PU3UIECKUN CMBICI
MIPOU3BOIHOM IS PEIICHUS 3a/1a4

4.2

HaxoauTh mpou3BoAHbIE 3JE€MEHTAPHBIX (DYHKIUH, BBIYUCIATH
MIPOU3BOHBIE CYyMMBbI, IPOU3BEIACHHUS, YACTHOTO (DYHKIUI




Hcnonb30BaTh MPOU3BOJIHYIO IS HCCIEAOBAaHUSA (PYHKIMHM Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, TNPUMEHATH  PE3YJIbTATHI
HCCIIE0BAHMS K TOCTPOEHUIO IPaPUKOB

Hcnonb30oBaTh MPOU3BOJHYIO MJII HAXOXKACHUS HAWIYYIIEro
4.4 pelieHuss B NPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-
AKOHOMMYECKHUX, 3a/lauax

45 OHepI/IpOBaTB IHOHATUAMM: HepBoo6pa3Ha;1 151 HHTCTpAI,

MOHUMATh TEOMETPUUECKUN U (PU3NUECKUI CMBICT UHTErpaja

Haxonuth nepBooOpa3Hbie 3JIeMEHTApHBIX (QYHKIUN, BEIYUCIATD

4.6
uHTerpai no gpopmyne Hetotona — JleiiOnuia

Pemars I[IPpUKIaJHbIC 3ada4d, B TOM YHCIIC COOUAJIBHO-
4.7 SKOHOMHYCCKOIO H (1)I/I3I/ILI€CKOFO XapakKTepa, CpcacCTBaMu
MAaTCMATHYCCKOI'O aHaJIn3a

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Konx
1

IIpoBepsieMblil 3JIEMEHT COAEPKAHUA

Yucia ¥ BBIYUCIIEHUS

1.1

Pannonansubie uncia. OOBIKHOBEHHBIC M JECATUYHBIC JPOOU, MPOLICHTHI,
OECKOHEUHbIE TepUoauYecKre napodu. ApudmeTnueckue omepanud ¢
palMOHAIIBHBIMU ~ YUCJIaMHU, TPeoOpa3oBaHUs YHUCIOBBIX BBIPAKCHUM.
[Ipumenenue ApoOel W TPOIEHTOB ISl PEIICHUS MPUKIATHBIX 3a7ad W3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU

1.2

JlenicTBUTEIbHBIE 4YHCIIAa. PaldoOHanbHBIE W HPPALUMOHAIBHBIC YHUCJIA.
Apudmernueckue onepauuu Cc JICHCTBUTEIILHBIMU YHUCJIAMH.
[TpubnmKEHHBIE BBIYUCICHUS, MpaBUa OKPYIJICHUS, MPUKHUIKA M OLICHKA
pe3yabTara BEIYMCICHUN

1.3

Crenmenp ¢ menbiM  mokasareneMm. CranmaptHas ¢Gopma  3amucH
JNeUCTBUTEILHOTO uucia. Vcnosib3oBaHue moAXOsAed (GopMbl 3amucu
JNEUCTBUTEIBHBIX  YHUCEN JJIl  pEIIeHUus  MNPaKTUYECKUX 3a7ad M
MpEeCTaBICHUS JaHHBIX

1.4

Apudmernueckuii  KOpeHb  HaTypalbHOW  cTemeHu. JledicTBus ¢




apu(pMEeTHYECKUMU KOPHAMHU HATypalIbHON CTETIEHU

CuHyC, KOCUHYC Y TaHT€HC YMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,

= apKTAHI€HC YHCIIOBOI'O ApryMEHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 | ToxzaecTBa M TOKIECTBEHHBIE TPEOOPA3OBAHNUS
29 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUM. OcHoOBHbIE
' TPUTOHOMETPUUECKHE (POPMYJIIbI
)3 YpaBHeHHEe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelIeHHME HEpPaBEHCTBA.
' Meron nHTEpBaIOB
2.4 | Pemienue Henbx U ApOOHO-pallMOHATBHBIX YPABHEHHUI U HEPABEHCTB
2.5 | Pemienue uppanuoOHAIbHBIX YPaBHEHUI U HEPABEHCTB
2.6 | Pemenue TPUrOHOMETPUYECKUX YPABHEHUI
57 [IpumMeHeHne ypaBHEHHUI U HEPABEHCTB K PELICHUI0O MaTEMAaTUYECKHUX 3a]ay
' W 3a]1a4 U3 Pa3JIMYHbIX 00JacTel HAYKH U PealbHOU KU3HU
3 ®yHKIMU U TpaduKu
31 Oyukius, crnocodbl 3amaHus QyHkiuu. [paduk  ¢ynkuuu. Bzaumuo
' oOpatHble QYHKIUH
39 OO0usacTh onpefeNneHns 1 MHOXECTBO 3HaueHU QpyHkuuu. Hynu ¢yHkumm.
' [TpomMexyTkH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (QYHKIUU
33 CrenenHast GpyHKUHUS C HATypajIbHBIM M LENbIM MoKa3ateneM. E€ cBolicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS n-Oi CTENEHU
34 TpuronomeTpuyeckas OKPY>KHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX
' (GYHKIUI YMCITOBOTO apryMeHTa
+ Hayaa maremaTnueckoro aHanusa
41 ITocnenoBaTenbHOCTH, CIOCOOBI 3aJlaHus [IOCJICAOBATEILHOCTEH.
' MOHOTOHHBIE OCIEN0BATEIBHOCTH
Apudmernueckas u reomeTpuueckas nporpeccuu. beckoneuno yobiBaromias
reomerpuyeckas  nporpeccusa. Cymma  OeCKOHEUYHO  yObIBaroIIei
4.2 | TEOMETPUUYECKOW  MPOTPECCHH. @opmysia  CIOXKHBIX  IPOLIEHTOB.
Hcrnonb3oBaHue MPOrpeccuy Uil PELIEHUs peajbHbIX 3a1ad MPUKIAIHOTO
Xapakrepa
5 MHo»xecTBa U JIOTUKa
51 MHokecTBO, onepanuvu HajJ MHOkecTBamu. Jluarpammel Disiepa — BeHHa.

HpI/IMCHeHI/IC TCOPCTUKO-MHOXKXCCTBCHHOI'O  alIiapara JJIs1  OIIMCaHus




peanbHbIX IPOLECCOB U SIBJICHUN, IPU PELICHUU 33]1a4 U3 JPYruX y4eOHbIX

IIPEAMETOB
5.2 | Omnpenenenue, Teopema, CI€ICTBUE, JOKA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMbIii 3JIEMEHT COAEePKAHUSA
1 Yuciia 1 BEIYMCIICHUS
1.1 Harypanbhsbie u nensle uncia. [Ipu3Haku 1e1MMOCTH LEIBIX YACEN
1.2 CreneHns ¢ palHOHAIBHBIM TTOKa3aTeneM. CBOMCTBA CTEIICHU
1.3 Jlorapugm ymcna. JlecaTudHbIE U HaTypaIbHbIE JOrapu(MBI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaXXEHU, CoepKaIUX Jorapu(mbl
29 [IpeoOpa3oBaHue BbIpaXEHH, COEPKALUX CTENEHH C PallMOHAIbHBIM
' MoKa3areyiem
2.3 [IprmMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 Iloka3arenbHbIE YPaBHEHHS M HEPABEHCTBA
2.5 Jlorapudmuyeckne ypaBHEHUS 1 HEPABEHCTBA
26 CucreMpl JMHEWHBIX YypaBHEHWW. Pemenue npuknaaHelx 3agad  C
' ITIOMOUIBIO CUCTEMBI JINHENHBIX YPaBHEHUI
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHU U HEPABEHCTB
[IpumeHeHne  ypaBHEHUW, CHUCTEM W  HEPABEHCTB K  PELICHUIO
2.8 MaTeMaTUYeCKUX 3aJad M 3aJad M3 pa3IMuHbIX o00JlacTell Hayku U
peanbHOM KU3HU
3 OyHKIMY U TpaduKu
Oyukuus. Ilepuogumueckue ¢ynkuuu. I[IpoMexyTKu MOHOTOHHOCTH
3.1 byHkuu. MakcumMymMbl M MHHUMYMBI  QyHKIMH. Haunbombiee wu
HauMEHbIIIee 3HaYeHNE PYHKIIMU HA TIPOMEKYTKE
3.2 Tpuronomerpuyeckne PyHKIIUU, UX CBOMCTBA U TpauKu
3.3 [TokazaTenpHas u norapudmudeckast GyHKIIUNA, UX CBOMCTBA U TpaduKH
34 Ucnonbs3oBanne rpapukoB (QYHKUUMNA sl pEIICHUs YpPaBHEHUU W
' JIMHEHHBIX CHCTEM
3.5 Hcnonp3oBanue rpadukoB (QyHKIUN A1 HMCCIEAO0BAaHUS IPOLIECCOB U




3aBUCHUMOCTEM, KOTOpPBIE BO3HHMKAIOT NPHU PEUICHWH 3a1a4 M3 JPYTUx
y4eOHBIX MPEIMETOB U PEATLHON KUZHU

4 Hagana MaTreMaTHueCcKoro aHaiausa

4.1 HenpepsiBable hyHKIIMKU. MeTOa UHTEPBATIOB JJI PEIICHUS] HEPABEHCTB

[IpousBognas ¢yHkiuu. ['eomerpudeckuii U (UINYECKUH  CMBICT

4.2 .
MIPOU3BOTHOU

43 [IpousBognbie  snemeHTapHbIX  QyHkIuA. Dopmynbl  HaxOXIEHUS

IIPOU3BOJAHON CYMMBI, IPOU3BEIECHUS U YACTHOIO (DyHKUIUN

[IpumeHeHne MpOU3BOJHON K MCCIEAOBAHNUIO (PYHKIMI Ha MOHOTOHHOCTh
4.4 | um skcrpemyMbl. HaxoxneHue HamOOIbIIEr0O M HAMMEHBILIETO 3HAYEHUS
(YyHKLIHU Ha OTPE3KE

[IpumeHeHre TPOU3ZBOMHON JJI HAXOXJEHUS HAWJIYUIIero pEelIeHUs B
4.5 NPUKJIAJAHBIX 3a7a4ax, JJIsg ONpeNeJIeHUus: CKOPOCTU Tpoliecca, 3aJaHHOTOo
dbopmyoii unu rpadukom

4.6 [TepBooOpaznas. Tabnuila mepBooOpa3HBIX

WNHTerpan, ero reoMeTpuueckuili W (pusmyeckuid cMbICi. Berunciienue

4.7
uHTerpana no gopmyne Hetotona — Jleitoauia

INPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Koxa IIpoBepsiemble TPeOOBAHMSA K PEAMETHBIM pe3yJbTaTaM
NMPOBEPSIEMOI0 | OCBOEHHMSI OCHOBHO 00pa30BaTe/ILHOI MPOrpaMMbl CPeIHero
TpeOOBaHUS o0urero oopaszoBanust

Brnagenne meromamMu J0Ka3aTenbCTB, aJrOPUTMAMHU PEIICHUS
3a/ay; ymMeHue (GOpMyJIHpOBaTH M OMNEPUPOBATH TOHSTHUSIMH:
ONpPENEICHUE, AaAKCHOMa, TEOpeEMa, CIIEICTBUE, CBOMCTBO,
MpU3HAK, J0Ka3aTeIbCTBO, PABHOCWIBbHBIE (POPMYIUPOBKH;
NPUMEHATh UX; yMeHue (opMmyaupoBaTh oOpaTHOEe |
1 MIPOTHBOMOJIO)KHOE  YTBEPXKAECHUE, MPUBOAUTH MPUMEPHI U
KOHTPOPUMEPHI,  HUCHOJIB30BaTh  METOJ  MATE€MaTH4YECKOU
VHAYKLIWAHW; TPOBOAUTH JIOKA3aTEIbHBIE PACCYXKICHUSA IpU
pElIEHUM 3aJa4, OLEHUBATh JIOTMYECKYK) IPABUIIBHOCTh
pPacCyXJICHUW; YMEHHUE OIEPUPOBATH MMOHITUAMU: MHOKECTBO,

IIOAMHOXKECTBO, ornecpannuu Hanqg MHOXCCTBaMU, YMCHHC




UCIIOJI30BaTh ~ TEOPETHKO-MHOKECTBEHHBIM  ammapar Ul
ONMCAHUS PEATbHBIX IMPOLECCOB U SIBIECHUH M NPHU PEIICHUH
3a/la4, B TOM YHUCJE W3 JAPYrMX y4eOHBIX NpPEIMETOB; YMEHHUE
ONepupoOBaTh MOHATUSAMU: Tpad, CBA3HBIA Ipad, IEepeBO, LUK,
rpad Ha IUIOCKOCTH; yYMEHHE 3aJaBaTh W OMNHUCHIBaTh Tpadbl
Pa3IMYHBIMHU CIIOCOOAMH; HMCHOJB30BaTh rpadbl MPU pPEIICHUU
3a1a4

YMeHue ornepupoBaTh MNOHATHUAMH: HATYpPajJbHOE YHCIIO, LIEJIOE
YHUCJIO, CTENEHb C LEJIbIM IIOKAa3aTesieM, KOPEHb HaTypaJbHOU
CTEIIEHU, CTENEHb C PAlMOHAJIBHBIM II0KA3aTEJIEM, CTENEHb C
JEMCTBUTENILHBIM  TIOKa3aTejaeM, Jiorapum ducia, CHHYC,
KOCHHYC U TaHT'€HC NMPOU3BOJIBHOIO YHCJIA, OCTATOK 110 MOJYIIIO,
palMOHAIIBHOE YHWCJI0, HUPPALMOHAIBHOE YHCIIO, MHOXECTBA
HATypaJbHBIX, LEJbIX, PALIMOHAIBHBIX, NEUCTBUTEIbHBIX YHCET;
YMEHUE HCHOJb30BaTh IIPU3HAKU JEIMMOCTH, HAWMEHBIIUN
oOmMii JenuTedb U HauMeHblIee oOllee KpaTHOE, alrOpuTM
EBinia mpu pemeHuH 3a7ad; 3HAKOMCTBO C Pas3IMYHBIMHU
NO3ULMOHHBIMM CHUCTEMaMM CYMCIICHHS; yYMEHHUE BBIITOJIHSITH
BBIYUCJICHWE 3HAYEHUN U MpeoOpa3oBaHUsi BBIPAXKEHUU CO
CTeneHs MU U JorapupmMamu, MpeoOpa3oBaHust  JIPOOHO-
pPalMOHAIBHBIX BBIPAKEHUN; YMEHUE ONEPUPOBATh MOHSITHIMMU:

MOCJIC0BATEILHOCTD, apudmMeTHIecKas mporpeccusl,
reOMETpUYEeCKasl  MpPOrpeccus, OCECKOHEYHO  yObIBaromas
reoMeTpuiecKas IIPOTPECCHS; YMEHHE 3a/1aBaTh

MOCJIEA0BATEILHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX
dbopmyJI; yMEHHE OINEepUpPOBATH TMOHATUSIMHU: KOMILJIEKCHOE
YHUCJI0, CONMPSIKEHHBIE KOMIUIEKCHBIE YHUCIIa, MOAYJb U apTyMEHT
KOMIUIEKCHOTO 4uciia, (opMa 3amucd KOMIUICKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpPHYECKass M anreOpanyeckas);
YyMETh  MPOU3BOJIUTH apupMeTHYecCKue  JIeHCTBHS c
KOMIUIEKCHBIMH YHCJIaMH; TIPUBOJUTH MPUMEPHI UCTIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJI, ONEPUPOBATh MOHITUSIMU: MaTpUla 2xX2 u
3x3, ompeaenuTellb  MaTpUIlbl, TE€OMETPUYECKUH  CMBICI
OTIpEIEIUTENS

YMeHue OIICPHUPOBATH IIOHATHUAMM: palnOHAJIBHBIC,
HppalMOHAJBHEIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,




JorapuMuyueckue,  TPUTOHOMETPHUUYECKHE  ypaBHEHUS U
HEPABEHCTBA, UX CHCTEMBI, YMEHUE OIEPUPOBATH IOHATUSAMU:
TOXKIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, YypaBHEHHUE,
HEPaBEHCTBO, cucrema YpaBHEHUI U HEPABEHCTB,
PAaBHOCUJIBHOCTh ypPAaBHEHHUH, HEPABEHCTB M CHUCTEM; YMEHHE
pelmiaTh YpaBHEHHs, HEPAaBEHCTBA M CHUCTEMBl C IIOMOIUIBIO
pa3IMyYHBIX NPUEMOB; pEIIaTh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C IapaMeTpoM; NPUMEHSITb YPaBHEHHS, HEPAaBEHCTBA,
UX CHUCTEMBI JUIS PELICHHs MAaTEMATHYECKHX 3a1ad W 3a1ad U3
pa3IUYHBIX 00JaCTEl HAYKH U peajbHOM KU3HU

YMeHne omnepupoBaTh MOHATUAMHU:  (QyHKIMS, YETHOCTH
(GyHKUHH, TEPUOIUYHOCTD (PYHKIIUU, OTPAHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTbh (DYHKIMH, SKCTPEMYM (DYHKIMH, HAUOOJIbIIEE U
HauMEHbIIIee 3Ha4eHUs (QYHKIIMH Ha TPOMEXKYTKE, HETIPEPhIBHAS
¢byHKIMSA, acuMOTOThl Tpaduka (yHKUIUU, NepBas U BTOpas
IPOU3BOAHAs (PYHKIIMH, FEOMETPUUECKUN U (PU3UUECKUN CMBICT
IPOU3BOJHOW, MEpBOOOpa3Hasg, ONPECIEHHBI  HHTErpal;
YMEHHE HaXOJIUTh AaCUMNOTOTHl rpaduka (yHKIUU; yMEHHE
BBIUUCIIATh TMPOU3BOAHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO M
KOMIO3UIMKA (PYHKINUNA, HAXOAWTh ypaBHEHHE KacaTeIbHOM K
rpaduky  QYHKIMH;  yMEHHE  HaxOIuUTh  IPOU3BOIHBIC
AJIEMEHTapHbIX (DYHKUUN; YMEHHUE HCIOJIb30BaTh MPOU3BOIHYIO
JUIsL  WCCeNOBaHUS  (PYHKIMM, HaXOJUTh HauOOJbIINE U
HAaWMEHbIIIME  3HaueHus  QYHKUWNA;  CTPOUTh  Tpaduxu
MHOTOYJICHOB C HCIIOJIb30BAHHMEM armapaTa MaTeMaTH4YeCKOIo
aHalv3a, TPUMEHATH  MPOU3BOJHYIO  JUISI  HAXOXKIEHUS
HAWIYYIIETro PelIeHHs B MPUKIAIHBIX, B TOM YUCIJIE COIUAIBHO-
HDKOHOMUYECKUX W (PU3NYECKUX 3a]a4ax; HaXOJIUTh TUIOMAIN U
00BEMBI (GUTYp C MOMOIIbIO HMHTErpajia; MPUBOIUTH MPUMEPHI
MaTEeMaTHYECKOTrO MOJIETTUPOBAHUS C MOMOIIBIO
nudpepeHInanTbHbIX YpaBHEHUN

YMeHue onepupoBarth NOHATUSAMU: rpaduk (QyHKIMH, oOpaTHas
byHKIMSI, KOMMO3WIMsS  (YyHKIMA, JuHEHHas  QyHKIus,
KBaJipaTuyHasi (yHKIHS, palndoHanIbHas (YHKIHS, CTETICHHAs
byHKIHS, TPUTOHOMETPHUUECKHUE byHKIINAH, oOpaTHbIC
TPUTOHOMETPUUECKHUE byHKIMH, noKasaresibHast u




jgorapumuueckas QYHKIUH; yMEHHE CTPOUTh TpaduKu
U3YYEHHBIX (YHKIIMH, BBIMOIHIATH MpPeoOpa3oBaHusi TpapuKoB
(yHKUMIA, HCMOIB30BaTh TpaUKU ISl U3YYECHHS IPOLIECCOB U
3aBHCHUMOCTEM, NpU peHIeHUH 3a7ad M3 JPYTuxX Yy4eOHBIX
IPEIMETOB U 33/1a4 U3 PEAIbHOM KU3HU; BbIpaXKaTh (popMysaMu
3aBHCHUMOCTH MEX]y BEIMYMHAMH; HCIOJb30BaTh CBOMCTBA M
rpaduky (QYHKIMH JJIs pEleHUs ypaBHEHUM, HEPABEHCTB U
3aja4 C IapamMeTpaMu; Hn300paxaTb Ha KOOPIMHATHOU
IJIOCKOCTA MHOYKECTBA PEIICHWM YPAaBHEHUM, HEPABEHCTB U X
CUCTEM

YMeHue peniath TEKCTOBBIE 3a/1a4d Pa3HbIX TUIIOB (B TOM YHUCIE
Ha MPOLIEHTHI, JI0JIM U YaCTH, HA JBUKEHUE, pabOTy, CTOUMOCTb
TOBApOB W YCIYTr, HAJOTH, 3aJaud M3 OOJACTH yIpaBICHUS
JUYHBIMA U CEMEIMHBIMU (PUHAHCAMM); COCTABISATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA M HX CHCTEMBI IO YCIOBUIO 3a/auH,
UCCJIEN0BATh IIOJIyYEHHOE pelieHue " OLICHUBATh
IpaBIONOJO0OHOCTh  PE3yJIbTaTOB; yYMEHHE  MOJAEIUPOBATH
peanbHbBIE CHUTyallUH Ha $3bIKE MAaTEMaTHKH; COCTaBJISATh
BBIDOKEHMSI, YPaBHEHHUSA, HEPABEHCTBA U HUX CHUCTEMBI 10
YCIIOBHUIO 33Ja4yM, HWCCIEAOBaTh TMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHMEM  anmapara  anreOpbpl, HWHTEPHPETUPOBAThH
NOJIyYEHHBIA PE3YJIBTAT

YMeHue omnepupoBaTh MOHATUSMH: CpefHee apuPpMeTHUUECKOe,
MeJlMaHa, HauOOoJIbIllee U HAUMEHbIIEE 3HAYCHUs, pa3Max,
JTUCIIEPCHs], CTaHJAPTHOE OTKJIOHEHHWE 4YHUCJIOBOro Habopa;
YMEHHE  W3BIICKATh, UHTEPIPETUPOBATh  HHGPOPMAIIHIO,
MPEACTAaBICHHYI0O B TalOnuIax, Ha JuarpamMmmax, rpadukax,
OTPAXAIIIYyKD CBOWCTBA PEaJbHBIX NPOLECCOB U SBJICHUMN;
MPEACTaBIATh UHGOPMAIIUIO C TTOMOIIBIO TAOJUIl U JUarpamM;
WCCIICIOBATh CTAaTUCTUYECKUE JIaHHBIE, B TOM 4YHCIE C
MPUMEHEHUEM TpapUUYECKUX METOJAOB U AJIEKTPOHHBIX CPEJICTB;
rpaduyuecKku Uccien0BaTb COBMECTHbIE HAOMIOAEHUS C TOMOIIIbIO
JIUarpaMM pacCEeUuBAHUS U JINHEMHOW PErpecCUm

YMeHue onepupoBarb IOHATUSMM: CIIyYalHBIA OMNBIT U
CllydyailHO€ COOBITHE, BEpPOSTHOCTb CIYy4allHOTO COOBITHS;
YMEHHUE  BBIYUCIATH  BEPOSTHOCTH  C  MCHOJB30BAHUEM




rpa@uUecKkuXx METOJOB; MPHUMEHATH (OPMYJBI CIOKCHUS U
YMHOXEHHUSI BEPOSTHOCTEH, (OpMylTy ™OJHOW BEpPOATHOCTH,
dbopmyny beprymm, komOuHatopHBIE (AaKTBI W (HOPMYIIHL;
OLICHMBATh  BEPOSITHOCTU  pEANbHBIX  COOBITHH;  yMEHHE
ONEPHUPOBATH MOHATUSAMHU: CITydailHasl BEJIMYMHA, PACTIPEICIICHHE
BEPOSITHOCTEW, MATEMaTUYECKOE OXUJAHUE, JUCIIEpCUS U
CTaHJAPTHOE OTKJIOHEHUE CIy4ailHOM BEJIWYUHBI, (QYHKIUH
pacrpeneneHus U INIOTHOCTH PaBHOMEPHOI0, IMOKAa3aTeIbHOTO U
HOPMAJIBHOTO PacHpeAcsiCcHUI; YMEHNE UCIIOJIb30BaTh CBOMCTBA
M3YUYEHHBIX paclpeesIeHU JJisl pelIeHus 3a/iay; 3HaKOMCTBO C
MOHSATUSIMU: 3aKOH OOJIBIIUX YHCEN, METOAbl BBIOOPOUYHBIX
UCCIICIOBAHUM; YMEHUE MPUBOJIUTH IPUMEPHI MPOSIBICHUS
3aKOHa OOJBIIMX YHCEI B TMPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSAX; YMEHHE ONEPUPOBATh IMOHATUSMU: COYETAHHE,
MEepPEeCTaHOBKA, YHCJIO COYETAaHUM, YUCIIO TIEPECTAaHOBOK; OUMHOM
HbioTOHA; yMeHHWe TPUMEHSITh KOMOMHATOpPHBIE (DAKThl W
paccy X AeHus [JIsi pelieHus 3a7ad; OIICHUBATh BEPOSITHOCTH
peanbHbIX COOBITHI; COCTaBJISITh BEPOSITHOCTHYIO MOJEIb U
HMHTEPIIPETUPOBATH MMOJTYUYECHHBIA PE3yIbTaT

YMeHne onepupoBaTh MOHATHUSIMU: TOYKA, MpsAMasi, MIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIJA, IJIOCKHW Yrod,
JBYTPAHHBIM yroOJI, TPEXTPAHHBIM YIOJI, CKPELIMBAIOLIMAECS
MpsAMBIE, MAPAUIETBbHOCTh U IEPHEHAUKYISIPHOCTD MPAMBIX H
IJIOCKOCTEN, YrOJl MEXAY NPSIMBIMHM, YIOJI MEXAY IPSAMOU U
IJIOCKOCTBIO, YIOJ MEXIY IIOCKOCTSIMU, PACCTOSIHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHHUE MEXIYy NPSIMbIMHU, PaCCTOSHUE
MEXAY IUIOCKOCTSIMM; YMEHHUE HCHOJIb30BaTh IPU PEIICHUU
3a/1ad M3y4YeHHbIC (AKThl U TEOPEMbl TUIAHUMETPUHU; YMEHHE
OIICHHBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHUPA; CTPOUTH
MAaTEMATUYECKUE MOJIENIH C IIOMOIIBI0 TEOMETPUUECKUX MOHATHM
Y BEJIMYMH, PEIIATh CBI3aHHBIE C HUMU MPAKTUYECKUE 33]1a4U
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YMeHue onepupoBaTh MOHITHUSMU: IUIONIAAL (UTYpPBI, 00BEM
(buUrypbl, MHOTOTPAaHHUK, TPABWIHHBIA MHOTOTPAHHHUK, CCUCHUE
MHOTOTpaHHHKA, KyO, Napajiesienuren, mnpu3Ma, MHpaMUa,
dburypa W TOBEPXHOCTh BpaIleHUs, UWIUHApP, KOHYC, IIap,
chepa, mionaab cdepsl, IUIOMAIb MMOBEPXHOCTH MUPAMMUIBI,




OpU3MBbl, KOHYyCa, IMIMHApA, O00BEM KybOa, MPsIMOYTOJIBHOTO
napajuielenuneaa, MUpaMuibl, OPU3MbI, LWIMHAPA, KOHYCA,
mapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUS KOHYca W IWIMHJIpA,
napajuleJbHble OCH WM OCHOBAHUIO, CEYEHUE I1apa, IJIOCKOCTH,
Kacaromascs c@eppl, IWIMHAPA, KOHYCa; YMEHHUE CTPOUTh
CEUYEeHUE MHOTOI'PaHHUKA, U300pakaTh MHOIOIPAHHUKH, (PUTYPbI
Y TIOBEPXHOCTH BPALICHMSI, UX CEYEHUS], B TOM YHCJE C TOMOLIbIO
ANEKTPOHHBIX  CPEACTB; YMEHHE  NPHUMEHSITh  CBOMCTBA
Ir€OMETPUYECKUX (PUTYyp, CaMOCTOATENBHO (HOPMYIUPOBATH
ONpENENECHUs] HU3Yy4aeMbIX (UTYp, BBIABUTaTh TUIOTE3Bl O
CBOMCTBAX U MpU3HAKAX T€OMETPUUYECKUX (UTYp, 0OOCHOBHIBATH
WIM ONpOBEpraTh HX; YMEHHE IHPOBOJAUTH KJIACCHUPHUKAILIUIO
buryp mo pasin4yHbBIM IpPU3HAKaM, BBINOJHATH HEOOXOAMMBIE
JIOTIOJTHUTENBHBIE TOCTPOEHUS
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YMeHue onepupoBaTh MOHATUSAMH: JBUKEHUE B MPOCTPAHCTBE,
napajyieIbHbIi TEepPeHOC, CUMMETpPHUSi Ha IUJIOCKOCTH W B
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUe MOAOOUS, MOJOOHbBIE
burypsl; yMeHHE pacrlo3HaBaTh paBHbIC U MOJI00HBIE (QUTYPHI, B
TOM YHCJIE B MPHUPOJIE, UCKYCCTBE, apXUTEKTYpe; MUCIOJIB30BATh
TCOMETPUYCCKAE OTHOIIEHUS TPH PEUICHUW 3a1ad; HaXOIUTh
reOMETPUYECKUE BETUYUHBI (JNIMHA, YTOJI, TUIOadh, 00bEM) TIpH
pEIIeHUH 3a7a4 U3 JPYruX YYeOHBIX MPEIMETOB U U3 PEeaIbHON
YKU3HHU; YMEHHUE BBIYUCIISATH T€OMETPUYECKUE BETUYMHBI (JJIUHA,
yroja, IUIom@anab, OO0bEM, IUIONIAJh IOBEPXHOCTH), HCIOIB3YS
U3ydeHHbIE (QOPMYJIBI W METOJbI, B TOM YHCJE: IUIOMIATh
MOBEPXHOCTH MHUPAMUJIBI, TIPU3MBbI, KOHYCA, ITUIHHJIPA, TUIOIIA Th
cheprl; 00bEM KyOa, MPSAMOYTOJBHOTO IMapasuiesenuesa,
MTUPAMH/JIBI, IPU3MBI, IWJIMHAPA, KOHYCa, IIapa; YMEHHE HaXO0IUTh
OTHOIIICHHUE 00BEMOB MOAOOHBIX PUTYD
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YMeHue onepupoBaTh MNOHATUSMH: NPSMOYTOJIbHAsE CHCTEMa
KOOpJIUHAT, BEKTOP, KOOPAUHATHI TOYKHU, KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOPOB, ITPOM3BEICHUE BEKTOPAa HA YKCJIIO, PA3JI0KEHUE
BekTOpa Mo 0a3ucy, CKalsipHOE MPOU3BEICHUE, BEKTOPHOE
MIPOU3BEICHUE, YTOJ MEXK1Yy BEKTOPaMH; YMEHHUE HCIIOIb30BaTh
BEKTOPHBIA W KOOPAWHATHBIM  METOJ  JUISI  PEIICHUS
Tr€OMETPUYECKUX 3a/1a4 U 3a7a4 JIPYyTuX YYeOHBIX MPEIMETOB
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YMeHue BhIOUpaTh MOAXOMSALIMNA METOMA JJisl PEUICHUs 3a/1auu;
MMOHMMAaHHE 3HAYUMOCTH MATEMATUKHA B U3yYEHUH MPUPOIHBIX U
OOIIECTBEHHBIX TMPOIIECCOB W SIBIICHUW; YMEHHE pacro3HaBaTh
MPOSIBICHUE 3aKOHOB MAaTEMAaTHKA B HMCKYCCTBE, YMECHHE
MIPUBOJUTH IPUMEPBI MATEMATUUECKUX OTKPBITUNA POCCUICKON U
MHUPOBOW MAaTEMATHUYECKOW HAYKHU




IHHEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepHeMblﬁ AJIEMEHT COAECPKaAHNA

Kon
| Yucna v BBIYUCIEHUS
1.1 HatypaneHble u neinsle yncna. [IpusHaku qenMMoCcTy HEbIX YUCell
12 PanmonaneHele uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, IPOLEHTHI,
' OeCKOHEUYHbIE IEPUOANYECKUE APOOU
13 Apudmernueckuii KOpeHb HaTypalbHOW creneHd. JledicTBus ¢
' apu(pMEeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTENEeHU
14 Crenenb ¢ 1enbIM nokazareneM. CTeneHb ¢ pallMoOHaIbHBIM TOKA3aTEIEM.
' CBoiicTBa CTETIECHH
L5 CHHyC, KOCHHYC MW TaHI€HC YHMCIOBOIO apryMeHTa. ApKCHHYC,
' apKKOCUHYC, apKTAHT'€HC YUCJIOBOIO apryMEHTa
1.6 | Jlorapudm ymncna. JlecaTu4yHbIE U HaTypaIbHbIE JOrapU(MBI
[elictBuTenpHbIE qucla. Apudpmernueckue onepaluu c
1.7 NENUCTBUTENbHBIMU uYKciiaMd. [IpuOnmkE€HHbIE BBIYMCIEHUSA, MpaBuia
OKPYIJICHHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
1.8 [IpeobpazoBaHue BBIPAKEHUI
1.9 KomruiekcHble yncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [enbie u qpoOHO-pallMOHATbHBIE YPABHEHUS
2.2 WNppaunonanpHble ypaBHEHHUS
2.3 TpuroHoMeTpuieckue ypaBHEHUs
2.4 [Toka3zaTenbHble U JOrapuPMUUIECKUE YpaBHEHUS
2.5 [enwie 1 qpoOHO-paIMOHATBHBIC HEPABEHCTBA
2.6 HppanmoHanpHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JTOrapuPMUUIECKUE HEPABEHCTBA
2.8 TpuroHoMeTpuuecKue HEpaBEHCTBA
2.9 CucTeEMBI M1 COBOKYITHOCTH YPABHEHUI 1 HEPABEHCTB
2.10| VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C apamMeTpaMu
2.11 | Marpuua cucteMsl JIMHEWHBIX YpaBHEHUN. OnpeaenuTens MaTpHLIbI




3 Oyukunu u rpapuku
OyHkums, cnocoObl 3amanus (QyHkuuu. ['paduk PyHknum. BzanmuO
3.1 obpatHpie (yHkIMu. YEéTHple W HeuéTHble (yHKIuU. [lepuoanueckue
byHKIMHA
OO6nactp ompeneneHuss M MHOXECTBO 3HaueHud ¢yHkuuud. Hynu
39 bynkuuu. [IpomexyTku 3HaKONMOCTOSHCTBA. [IpoMexyTKH MOHOTOHHOCTHU
' bynkuuu. MakcumyMbl W MUHUMYMbI  QyHkiuu. HauOonbinee wu
HaWMEHbIIIee 3HaUCHNE (DYHKIINH HAa POMEXKYTKE
33 CrerneHnHast pyHKIUS ¢ HATYpaJbHBIM U IIeJIbIM TToKa3zaTeneM. E€ cBoiicTBa
' u rpadux. CBoicTBa U rpaduK KOPHS 1-0M CTEIIEHU
34 Tpuronomerpuueckue QPyHKIUU, UX CBOMCTBA U IpaPuKu
3.5 [Toka3arenbHas u jorapudmudeckas GyHKINH, UX CBOMCTBA U rpaduKu
36 Touku pazpsiBa. AcumMnToThl rpadukoB pynkiuii. CoiicTBa (yHKIIUMH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs TTOCIIEIOBATEILHOCTEH
18 Apudmernueckass U reoMmeTpuueckas mnporpeccuud. dDopmMyna CI0XKHBIX
' IPOIIEHTOB
+ Hauana MaremMaTH4ecKoro aHain3a
4.1 [TpousBoanas ¢pynkiuu. [IponsBoaHbIe AIEMEHTAPHBIX PYHKITUI
[IpuMeHeHne npou3BOJHON K UCCIEI0BAHNIO (DYHKIIMIT HA MOHOTOHHOCTD
4.2 U JKCTpeMyMbl. HaxokieHue HaumOOJIBIIET0 M HAaUMEHBIIETO 3HAYCHUS
GyHKIIUU Ha OTpE3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHo»xecTBa U JIOTUKa
5.1 MHOk€eCTBO, onepalu HaJl MHOKeCcTBaMu. uarpammel Ditnepa — BenHa
5.2 Jloruka
6 BeposTHOCTh M CTaTUCTHKA
6.1 OmnucarenbHasi CTaTUCTUKA
6.2 BepositHOCTD
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbI€ U IIIIOCKOCTH B IPOCTPAHCTBE




7.3

MHororpasnHuku

7.4

Tenan IMOBCPXHOCTHU BpAIICHUA

7.5

KoopaunaTel 1 BEKTOpBI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

MaremaTuka: airedpa ¥ Hadajla MaTeMaTHYECKOTO aHaIu3a, reomeTpusi. Anredpa
M Hadajga maTteMmatumdyeckoro ananmsa, 10-11 kmaccel/ Anumon III.A., Konarun
FO.M., Txauea M.B. u npyrue, AxmnuoHepHoe oOmiectBo «HM3aaTeascTBo
«ITpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
Metonnueckue pekomennauuu Kk yueOHuky L. A. Anmumosa, 0. M. Konsruna,
H. E. ®énoposoii u ap. 10-11 knaccer. ABroper: H. E. @énoposa. M. B. Tkauésa.
5-e uznanue, crepeotuninoe Mocksa «IIpocsemienue» 2023

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://www.yaklass.ru/p/algebrattprogram-11-klass

https://www.yaklass.ru/p/algebrat#tprogram-10-klass







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 642128716983724773353688762694743216767611711814
Bnapgened NlesaHosa AHacTacua BnagumMupoBHa

OeicTevTened C01.06.2026 no 01.06.2027
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