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MNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Hadajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TIPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3zy Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VY4eOHblll Kypc anreOpsl U Hayajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBAeT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHIUH Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOW JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajireOpbl U MaTeMaTHYEeCKOro aHajlu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI ¢ TIOMOILIBIO MHIAYKLUHUH U PacCyXIaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00ydYaroIluecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEATbHBIX CUTyaluH,
UHTEPHpPETallud  TOJIYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHpPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MNpOAOIKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOTo
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIIEJIEHBI CIEAYIOLUE COAECPKATEIBbHO-METOAUYECKUE TUHUMU: «YHucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna

2



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKUE JIMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Ooiee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMaTHYECKYI0 MOJENb pealbHON
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUU y4eOHOTO Kypca, IS
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0ero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YWCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocnenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOYyYalOIIUECs OBJAJCBAIOT PA3IMYHBIMU METOJAAMU  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS MPH
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UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIAJIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKEHUIA,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToauueckass JUHUS «DyHKIMH U TpaQuKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3aad U3 APYruxX y4eOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduueckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHusl «Havaia mMareMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MAaTeMaTUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOONbIIME W HAUMEHbIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (PUryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TmpoueccoB. JlaHHasg coaep)karenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOrO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMABHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O

4



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
KJ1acce — 136 4acoB (4 yaca B HEJIEITI0).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Yucia ¥ BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble Mepuogauueckue npodu. IlpumeHeHune apoOel M HPOLEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4nciia. PanMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIA.
ApudpmeTnueckue  onepanMu € JICWCTBUTEIBHBIMU  yHclIaMd.  Moayib
JNEHCTBUTENLHOTO YKciaa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCIECHUS, ITpaBHIia
OKpYIJICHHS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenelM mnokaszareneM. burom Herorona. HMcenospzoBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3a]1a4 ¥ NPEJCTABICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. J[leciTuuHbIE W HATypaJlbHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUS M YpaBHEHHMs-CleICTBHs. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METObI PEIICHUS LETbIX U IPOOHO-PAIMOHATIBHBIX YPABHEHUN U
HEPABEHCTB. MHOrOwIeHbl OT OJHOW NEpeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH ¢ ocrtatkoM. Teopema be3dy. MHOrouwineHsl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peLeHus
UppalMOHAIbHbIX YPAaBHEHUM.

[Toka3atenbHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHCHUM.

ITpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUMCIICHHE €r0 3HAYECHUS, IPUMEHECHHUE ONPEACIUTENS IS PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIMU Ha TIPOMEXYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OHW CTENEHU Kak (PYHKIMKA OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTHM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIpOrpeccru. JINHENHBIN U SKCITIOHEHIMAIBHBIN pOCT. Yncio e. Popmyiia CIOKHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Ounnepa—Benna. IlpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KVIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis peneHus
3a/1a4 B LIEJIBIX YUCIAX.

KomnnekcHble umcna. AnreOpanyeckas W TpPUTOHOMETpUUYEcKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHrn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIIeHUs] (PU3MUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHMs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PerieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaALMOHATIbHBIX, TOKA3aTENbHBIX U JTOTapU(PMUUECKUX YpaBHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHre MHTErpajia s HAXOXKICHUS IUIOIAAeH MIoCcKuX ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpakKJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUH HAyKU U JEATEIbHOCThIO YUYE€HOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznuyabiM  chepam  TpoPECCHOHATBHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP

Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
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TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMyIupoBaTh U NpPeoOpa3oBBIBaTh  CYXICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, CIMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBEIOMpATh CMOCO0 pemeHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM

CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/IeB).
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ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOjeMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, IBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

OOmenne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pPEIICHUs 3a7aud,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJibTar;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pElIEHUs, COIMOCTaBIISITh CBOM CYXKIEHUSA C CYXICHUSIMHU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIIATh PE3YJbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSTEILHO BBHIOMpaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3eHTAIlMU U OCOOCHHOCTEN ayIUTOPUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
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Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUM C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
IpPEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OINEpPUPOBaTh MOHATHUSMU: PALMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOW KU3HH;

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUjIa OKPYTJICHUS, IPUKUIKY H

OLICHKY PE3yJIbTaTa BBIYNCICHNN;
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CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CcBOOO/IHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOH IepeMEeHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIUBIO MaTpULl U OIpEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;
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IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh pEallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKOUHU, KOMHOO3MIMUSA (QYyHKUMWA, Trpaduk QyHKOUWH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U IEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTeNneHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIUNA YUCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOrPECCUM JJIA PELIEHUs PeajbHBbIX 3aJad IPUKIATHOIO
XapaKkTepa;
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cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (PYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSAMU: NEpBasi U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHIM CMBICT MPOU3BOJHOM IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOydyenuss B 11 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IENbIX YHUCEN, WUCIOJb30BaTh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOO/IHO ONEpUPOBATH TMOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:
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CBOOOJTHO OTIEPHUPOBATH TOHATHSIMHU: HPPAIMOHAIBHBIE, MOKa3aTeIbHBIC |
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSITH TpauuecKre METOJIbI IJI PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM almapara aiareopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS Tpollecca, 3aJaHHOTO (OpMYyJION WIn
rpaduKom;
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cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢du3ngeckoro Xapakrepa, CpeacTBaMu MaTeMaTU4YeCKOTO aHaIn3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoaniibt HpakTiecku o0pa3oBaTe/ibHbIE
e padoTsl e padoThI pecypenr
MHOK€eCTBO IEMUCTBUTENIBHBIX YHCEIL.
1 Muorouwiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernaeckuii KOpeHb N-0i CTEICHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpruyeckue BeIpaXXeHUs U 99 1
YpaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUU 10 1
HenpepsiBable pynkuuu. [IpouszBoanas 20
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

[TPO'PAMME

19



11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m MPOrpaMMbl Bcero Konrpoabiibt Hpakrieckn odpa3oBaTebHbIE
e padoThlI e padoThbI pecypeni
1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX ()YHKIIHH. 14 1
Tpuronomerpuveckue HepaBeHCTBA
4 WpparmonaibHbIe, TOKa3aTEIBHBIC H 24 1
norapuMuUecKrue HepaBEeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesbie uncna 10 1
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KoHTpoJbHbIe IIpakTHYecku
n/n Bcero o0pa3oBaTe/ibH
padoTshI e padoThl
ble pecypchl
1 MHo0k€ecTBO, Onepauy Hal 1
MHO’KECTBAMH U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpruMeHeHne TeopeTUKo-
3 MHO>KE€CTBEHHOI'0 ammapara Jjisl perieHus 1
3a7a4
PannmonansHeie urcia. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
Pamumonansabie uncia. OOBLIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Tpumenenue apobeli U NPOLEHTOB JIs 1
penieHust MPUKIAIHBIX 33124
; [Tpumenenue apobeli U NPOLEHTOB IS 1
pEIICHUS IPUKIATHBIX 3371249
8 JlelicTBUTEeNIbHBIE YKCIIa. PallioHalIbHbBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1

JEeHCTBUTEIILHBIMU YHCIaMHU
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10

Mopynp JEMCTBUTEIBLHOTO YHCIIA U €r0
CBOMCTBa

11

[TpuOnm>xEHHBIE BBIYMCIICHUS, IIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

12

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPABHEHUN U
HEPaBEHCTB

15

MHoOro4ieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOro4jieHa Ha MHOT'OYJIEH C
ocratkoM. Teopema besy

16

MHorouseHs! C eTbIMU
koadunmentamu. Teopema Buera

17

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

Pemenne cuctem JIMHENHBIX YpaBHEHUM

19

Martpuna cCUCTEMBI IMHEUHBIX YPABHEHUM.

Onpenenurens MaTpULbl 2%X2, €ro
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIUHCIIEHHUE €T0 3HAUCHUS

20

Ornpenenurens MaTPHUILLI 2%X2, €T0o
TEOMETPHUYECKUN CMBICT M CBOMCTBA;
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BBIYMCICHHUEC €TI0 3HAYCHHUA

21

IIpuMeHeHne onpenenuTes s PeIeHUs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUM

23

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUM

24

KonTponbHas pabota: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHucTeMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIHS, CIIOCOObI 3a1aHus (PYHKITIH.
B3anmuo obpatHbie QyHKITNH.
Kommozumus GpyHKImiz

26

['padux GyHKIIMN. DIEeMEHTapHBIC
npeoOpazoBanus rpapukoB GyHKINUN

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuumm.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

28

YéTrHble 1 HeUETHBIE (PYHKIINU.
[Tepuonuueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MaxkcuMyMBbl 1 MUHUMYMBI (DyHKIIHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas u JpoOHO-
TuHeHas GyHKuun

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U

23



MOCTPOCHHE TPAPUKOB ITHX (PYHKIUH

DJIeMEHTapHOE UCCIIEIOBAaHUE U

32
MOCTPOCHHE TPAPUKOB ITHX (PYHKIUH

33 Crenens C 1esbIM NTOKa3aresneM. buaom
HeroTona

34 Crenens C 1esbIM IOKa3zareneM. bunom
HeroTona
CrenenHast GyHKIUS C HATYPAJIbHBIM H

35 LEJIBIM TToKa3aresieM. E€ cBolicTBa
rpaduk

36 KonTponbHas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIICHU U €r0 CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIEHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COJIepXkalINX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YMCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

41 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETIEHU U KOPHU
Uppanmonanbusie ypaBHeHHUs1. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPAllMOHAIBHBIX
yYpaBHEHUN

43 Uppanunonansueie ypaBHeHHs. OCHOBHBIE

MCTOJbI pCHICHUSA UPPALTUOHAIIBHBIX
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ypaBHEHU I

WppanuonaneHble ypaBHeHUs1. OCHOBHbIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
YpaBHEHUN

45 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UPPALMOHATILHBIX YPABHEHUM

46 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppaLMOHATILHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLIEHUU
UppaLMOHATIBHBIX YPaBHEHUN

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHS N-Oi CTEHCHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CgoiicTBa u rpaduk KOpHs n-0i cTeneHu

50 Kak (DyHKIIMU OOpaTHOMN CTENEeHH ¢
HaTypaJIbHbIM IOKa3aTeseM
Konrtponsnas pabora: "CoiicTBa u

51 rpaduK KOpHS N-0Oi CTETEHH.
HppanuonanpHele ypaBHeHuUs"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CrerneHb ¢ pallMOHAILHBIM [TOKa3aTeIeM U
e€ CBONMCTBA

54 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTeNeM U

eé CBoOIicTBa
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[TokazarenpHast pyHKIHSA, €€ CBOWCTBA U

55 1
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIAN A7 1
peLIeHUs ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIHUN AT 1
peLICHUs ypaBHEHU I
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

58 METO/IbI PEIICHUS TOKa3aTEIbHbBIX 1
yYpaBHEHUU
[Toka3arenbHble ypaBHeHHsI. OCHOBHBIE

59 METO/IbI PEIIEHUs TOKa3aTEIbHbBIX 1
yYpaBHEHUU
[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE

60 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
yYpaBHEHUU

61 KonTponbnas padota: "[lokazarenbHas 1
¢yukuus. [lokasarenpHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm uncna. CoiicTBa jgorapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecaTuuHbIe U HATypaJIbHbIE JTOTapH(pMbI 1

66 JlecaTuuHbIe U HaTypalibHbIE JTOTapH(PMbI 1

67 [IpeoOpazoBanme BBIpaKEHUH, 1
coJieprKalux Jorapudmol

68 [TpeoOpa3oBaHue BBIPAXKEHUIH, 1
coJiepKaliX JOorapu(pmbl

69 [TpeoOpa3oBaHue BBIPAXKEHUIH, 1
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coJep KaINX JOTapr(pMbI

Jlorapudmuueckas pyHKIus, €€ CBOHCTBA

70
u rpadux

7 Jlorapudgmuueckas pyHKuus, €€ CBONCTBA
u rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN A7
pelleHNs ypaBHEHUH

73 Hcnonp3oBanue rpaduka GyHKIAN 715
peueHusl ypaBHEHU I
Jlorapugmuueckue ypaBHEHUSI.

74 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapugmuueckue ypaBHEHUs.

75 OcCHOBHBIE METO/IbI PELLIEHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapugmuueckue ypaBHEHUS.

76 OcHOBHBIE METOBI PELLIEHUS
norapu(MUUECKUX YpaBHEHUN

77 PaBHOCHIIbHBIE NTEPEXObI B pEILICHUH
JorapupMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
JorapupMHUUECKUX ypaBHEHUH
KonTponbhas pabota:

79 "Jlorapudmuyeckast pyHKIHS.
Jlorapudmuueckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAHT€HC

YHUCJIOBOTO apryMEHTa
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CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC

81 YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 ofpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 olpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKLUI YUCIOBOrO apryMeHTa

36 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

87 OCHOBHBIE TPUTOHOMETPUIECKHE
bopMyIbl

a8 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyITBI

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybl

90 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIPAXKEHUM

01 [IpeobpazoBaHre TPUTOHOMETPUYECKUX
BBIPAXKEHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAXKEHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
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BBIPAKCHUI

Pemienne TpuroHOMETpUYECKUX

94 .
ypaBHEHHIA

95 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

96 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

97 Pemienne TpUroHOMETpHUECKUX
YpaBHEHUN

98 Pemienne TpuroHOMeTpHUYECKUX
ypaBHEHUI

99 Pemennie TpUroHOMeTpHUUECKUX
yYpaBHEHUU

100 Pemennie TpuroHOMeTpHUUECKUX
yYpaBHEHUU
KonTponbhas pabota:

101 "TpUTOHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPHYECKHE ypaBHEHUA"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3a/TaHUS

102 nocjenoBarenbHOCTe. MeTos
MaTEeMaTHYECKON HHTYKITUU
MOHOTOHHBIE B OTPAaHUYCHHBIC

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas mporpeccus

106 beckoneuHo yObIBaromast
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TCOMETPHUYICCKAsA IMTPOTPCCCUA

CymMma GeckoHEeuHO yObIBaroIei

107 FE€OMETPUUECKOMN MPOTrPECCUU

108 JIMHEHBIN 1 SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIECHTOB

109 JIMHEHBIN U SKCIOHEHIIMATIbHBIA POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIECHTOB
Hcnonbs3oBaHue NPOTpeccuu 1is

110 peueHus pealIbHbIX 3aa4 PUKIIATHOTO
xapakTepa

111 Kontposbnas pabora:
"I[TocnenoBatrenbHOCTH U TIporpeccun’”

112 HenpepriBHbIE QYHKIIMH U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMi

114 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaolicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa UHTEpBANIOB AJI pELICHUS
HEPaBEHCTB

117 Metoa UHTEpBANIOB AJI pELICHUS
HEPaBEHCTB

118 MeTto MHTEpBAJIOB ISl pEIICHUS
HEPABEHCTB

119 [IpumeHeHre CBOMCTB HENIPEPBIBHBIX

GbyHKIMH 115 perenust 3a1a4
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IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

120
GbyHKIMH 115 perenust 3a1a4

121 [TepBas 1 BTopast NpoU3BOIHBIC PYHKIIUU

122 Omnpenenenue, TeOMETPUYECKUN CMBICT
MIPOU3BOIHOMN

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOMN

124 VYpaBHeHME KacaTeIbHOU K rpadpuxy
byHKUIUM

15 VYpaBHeHME KacaTeabHOU K rpapuky
byHKUIUM

126 [TpousBoHBIE AIEMEHTAPHBIX PYHKINUN

127 [Tpou3BoHBIE 2JI€MEHTAaPHBIX (PYHKLINI

128 [Tpou3BoHAS CYMMBI, TPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOTO M KOMITO3ULIUU (DYHKITUI

130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOTO M KOMITO3UIIUU (DYHKITUI

131 Kontponbnas padora: "[IpousBognas”

132 [ToBTOpenue, 06001IIEHNE,
cucTemarusanus 3HaHuil: "YpapHenus"

133 [ToBTOpenwue, 06001IIEHNE,
cucreMaru3aius 3HaHui: "Oyukuun"

134 Hrorosast koHTpOIBHAS paboTa

TOTOBAsi KOHTPOJIbHAs paboTa
135 14 0
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136

[ToBTOpenwue, 0600mIeHNE,
cucTeMaTu3anys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

136

10
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KoHTpoJbHBI
e padoThl

IIpakTH4eckn
e padoThl

Jara
H3y4YeHH
s

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTeJIbHbI
e pecypchbl

[IpuMeHeHne Npou3BOIHON K
UCCJICIOBAaHMIO (QYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTBb U SKCTPEMYMBIL

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIprMmeHeHne nponu3BOIHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoJIbIIEro 1

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GyHKLIUHU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIIETO U
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HaVMEHBIIIET0 3HAYCHUS HENIPEPBIBHOM
(GyHKLUU Ha OTpe3Ke

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(byHKIMHU HAa OTpe3Ke

10

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(byHKIMU HAa OTpe3Ke

11

Haxoxxnenue HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(GyHKIIMM Ha OTpe3Ke

12

Haxoxxnenue HanOobIIero u
HaMMEHBIIIEr0 3HaYEeHUs HEITPEPBhIBHOM
(GyHKIIMM Ha OTpe3Ke

13

[IpumeHeHue MPON3BOTHOM JIJIst
HAXO0X/ICHUS HAWITYYIIETrO PEeIeHHs B
MPUKIIATHBIX 3a7auax

14

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWITy4YlIEro pelieHus B
MPUKJIAJHBIX 3a/1a4ax

15

[IpuMeHeHne npon3BOHON s
OIIpEEIIEHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJJaHHOTro (opMyIIoi UiH
rpadpukom

16

[IpumeHeHre mporu3BOIHOMN IJIst
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GOopMYIIOi UITH
rpadpukom
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17 Kommozuius ¢pyHKImi

18 Komnosunus ¢pyHkuumit

19 Kommozurust ¢hyHKImii

20 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

91 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

99 KoHnTtpoinbHas padora: "UccaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

24 ¢yukuuil. [IpaBuna HaxoxAeHUS
epBOOOpa3HBIX
[TepBOOOpa3HbBIE 3TTEMEHTAPHBIX

25 dbynakuuii. [IpaBuna HaxoxaCHUS
epBOOOPA3HBIX

26 Huterpai. ' eoMeTpudecKuil CMBICI
MHTETpasia

97 Brrancnenue onpenenéHHOro HHTerpana
no popmyne Herotona-JlelioHuma

98 Brrancnenue onpenenéHHOro HHTerpana
o popmyne Herotona-Jleliouuma

29 IIpumeneHne nHTErpaa 1uIst
HaXOXJICHUS TUIOIAIeH TUIOCKUX QHUTYp

30 [IpumeHenne nHTErpana st

HaXO0X/IEHUS 00bEMOB Tr€OMETPHUECKIX
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TCII

[Tpumeps! pemenunii muddepeHraaTbHbIX

31 .
ypaBHEHUU

39 [Tpumepsl pemennii nuddepeHImanbHbIX
ypaBHEHUH
Matematuueckoe MOACIUPOBAHNE

33 pPeaNbHBIX MPOIIECCOB C MTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 Kontponbnas padota: "[lepsoodpasznas u
uHrerpan"”

35 TpuronomeTpuyeckue QyHKIHH, UX
CBOICTBA U TpaduKH

36 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKIHH, UX
CBOICTBa U TpaduKu

38 TpuronomeTpudeckue QyHKIHH, UX
CBOICTBa U TpaduKu

39 TpuronomeTpudeckue QyHKIHH, UX
CBOMCTBA U TpaQuKH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUIECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

41 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUYECKHX
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YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienne TpUroHOMETpUYECKUX
HEPaBEHCTB

45 Pemenne TpUroHOMeTpUUECKIX
HEpaBEHCTB

46 Pemienne TpUroHOMETpHYECKUX
HEpaBEHCTB

47 Pemnienne TpuroHOMETpUYECKUX
HEPaBEHCTB
KonTtponsnas pabdora: "I'paduku

48 TPUTOHOMETPHUYECKUX (QYHKIUH.
Tpuronomerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI pEeIlICHUS
NOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEeIlICHUS
NOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEeIICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/BI PELLIEHUS
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norapu(pMHUECKUX HEPABEHCTB

OcCHOBHBIC MCTObI pCHICHUA

> norapupMHUECKUX HEPABEHCTB
56 OcHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcHOBHBIE METO/IbI PEILICHUS
UpPpaALMOHATILHBIX HEPABEHCTB
58 OcHOBHBIE METO/IbI PELLIEHUS
UppaLMOHAJIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHATIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATIFHBIX HEPABEHCTB
61 ['padmyeckue METOABI pelIeHHs
UPPALMOHATIbHBIX YPaBHEHHIA
62 I'padmuueckue metos! penieHus
VpPpaLMOHATILHBIX YPAaBHEHUM
63 I'padmuueckue meTos! penieHus
ITOKa3aTeJIbHBIX YPaBHEHHUU
64 I'paduueckue MeTObI perIeHus
MOKAa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTObI perIeHus
norapu(pMUUECKUX ypaBHEHHMA
66 ['padmyeckue METOABI peLIeHHs
norapu(pMUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus

norapu(pMUIECKIX HEPABEHCTB
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68

['padmyeckue METOIbI PEIICHIS
MOKa3aTeNbHbBIX U JTOrapu(OMUYECKUX
ypaBHEHUH

69

['padmyeckue METOIBI PEIICHHUS
MOKA3aTeNbHBIX U JOrapu(PMHIECKUX
ypaBHEHU M

70

['padmyeckue METOIBI PEIICHHS
MOKA3aTebHBIX U JIOTapU(OMUIECKUX
HEPABCHCTB

71

['padmueckue MeTobl peLIeHUs
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

72

KonrpomnsHas pabora:
"UppanmoHaibHble, IOKa3aTelbHbIE U
JorapupMUUECKre HepaBeHCTBA"

73

KommnnekcHsble uncna. Anredpandeckas u
TpUrOHOMeTpHUUecKast pOpMBbI 3arnucu
KOMILJIEKCHOTO YHCIIa

74

KommnnekcHsble uncna. Anredpandeckas u
TpUrOHOMETpHUUecKast pOpMBbI 3arnucu
KOMIUIEKCHOTO YHCJIa

75

Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

ApudmeTnueckue ornepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

77

N300paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPJAMHATHOM IIOCKOCTH
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N3o0paxeHue KOMIJIEKCHBIX YHUCEN Ha

8 KOOPJMHATHOM IJIOCKOCTH

79 ®opmyiia Myaspa. KopHu n-oit crernenun
13 KOMIUIEKCHOTO YHClIa

80 ®opmyna Myaspa. KopHu n-oii cTernenun
13 KOMIUIEKCHOTO YHClIa
[TprMeHeHrne KOMIUIEKCHBIX YHCEI JUIs

81 penieHus: GU3NIECKUX U
reOMEeTPUUECKUX 3aa4

82 KoHTtposbHas pabora: "KoMruiekcHbie
yucia"

83 HatypanbHble u 1ienpie yrncia

84 HatypanbHble u 1enbie yrcia

85 [TpruMmeHeHre TPU3HAKOB IETUMOCTH
LEJBIX YUCell

36 [IpuMeHeHne npru3HAKOB ACITUMOCTH
LEJIBIX YUCEeNl

87 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
nensix yucen: HOJl u HOK

a8 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
uenbix yncen: HOJ[ u HOK

89 [IpuMeHeHre NpU3HAKOB ACIUMOCTH
LEJIbIX YHCEII: OCTATKU [0 MOJYJIIO

90 [IpumMeHeHne MPU3HAKOB ACITUMOCTH
LEJBIX YUCEeJI: OCTATKH [0 MOAYITIO

01 [IpuMeHeHne npu3HaKOB ACIUMOCTH

HEJIBIX YHCEIT: anropuT™ EBKinaa s
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pelICHUs 3a/1a4 B HEJIBIX YUCIaX

92

KonTtponpHas padora: "Teopus menbix
gucen"

93

CucreMa 1 COBOKYMHOCTh ypaBHEHUI.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

94

CucreMa 1 COBOKYIMHOCTh ypaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pPallMOHAJIbHbBIX
yYpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPaLlMOHAIBHBIX
yYpaBHEHUU

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
yYpaBHEHUHU

98

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

99

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
ypaBHEHUU

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JTIOTapu(PMUUECKUX
ypaBHEHUU
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101

[IpuMeHeHne cucTeM K pereHuto
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3aNyYHbIX 00JacTel HayKH U peasibHOM
YKU3HU, UTHTEPIPETALUs TOTy4YEeHHBIX
pe3yJbTaToOB

102

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3INyYHbIX 00JacTel HayKH U peasibHOM
YKU3HU, MTHTEPIIPETALUs TOTy4YEeHHBIX
pe3yJIbTaToB

103

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IN4YHbIX 00JacTel HayKH U pealbHOM
YKU3HHU, MHTEPIIPETAIUS TTOJTYYSHHBIX
pe3yJIbTaToB

104

Konrponsnas pabora: "Cucrembl
paloOHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeNbHbBIX U JIOrapu(PMUUECKUX
ypaBHeHUI"

105

PanyionanbHble ypaBHEHUS C
napameTpamu

106

PanmonaneHble HEpaBEHCTBA C
napameTpamu

107

PanmoHanpHbIE CHCTEMBI ¢ TApaMETPAMU

108

WppanuonansHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

WppannoHaibHble CUCTEMBI C
napameTpamu
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110

IToka3arenbHble ypaBHEHHS,
HEPaBEHCTBA C MMapaMeTpaMu

111

IlokazaTenbHBIE CUCTEMEI C
napameTpamu

112

Jlorapudmuueckue ypaBHEHUs,
HEPAaBEHCTBA C apaMeTpaMHu

113

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHomMeTpu4eCcK1e YpaBHEHHUS C
napaMeTpamu

115

TpuroHomeTpruuecKrue HEPABEHCTBA C
napameTpamu

116

TpuroHoMmeTpuiecknue CUCTEMBI C
napaMmerpamu

117

[TocTpoeHnue u uccienoBaHue
MaTeMaTUYECKUX MOJEIIEN peaIbHbIX
CUTYalUi C IOMOIIBIO YPABHEHUN C
rapaMeTpaMmu

118

ITocTpoeHue u ucciaenoBaHue
MaTEeMaTUYECKUX MOJEIIEH pealbHbIX
CUTYyAaLUH C IIOMOUIBIO CUCTEM
YPaBHEHUH € ITapamMeTpaMmu

119

[TocTpoenue u uccnenoBanue
MaTEMaTUYECKUX MOJENIEN PeaTbHbIX
CUTYaIlUH C IOMOILBIO CUCTEM
YpaBHEHMI ¢ MapamMeTpaMu

120

KonTtponbHas pabdora: "3anauu ¢
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napamerpamu”

121

[ToBTOpeHnue, 06001ICHNE,

cucTemMarusanus 3HaHuil: "YpaBHeHus'

122

[ToBTOpEHmE, 0600IICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBHeHus'

123

[ToBTOpEeHme, 0600IICHNE,
cHucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHHN"

124

[ToBTOpenue, 06001ICHNE,

cucremaTusanus 3Hanuii: "HepaBencrna'

125

[ToBTOpenue, 06001ICHNE,

cucreMartusaius 3Hanuii: "HepaBencrpa"

126

[ToBTOpEeHHE, 0000IICHUE,

cucreMarusaius 3Hanuii: "HepaBencrpa"

127

[ToBTOpEHHE, 0000IICHUE,
cuctemartuzanus 3HaHuit: "[IpousBoaHas
U €€ npuMeHeHue"

128

[ToBTOpenue, 06001IIEHNE,
cuctemartuzanus 3HaHui: "[IpousBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremaTtu3anus 3HaHuil: "IIpousBoaHas
U €€ npumMeHeHue"

130

[ToBTOpenme, 0600IIEHNE,
cucreMarusanus 3HaHuii: "MHTerpan u
ero npuMeHenue"

131

[ToBTOpenue, 0600IIEHNE,
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cucreMaru3aius 3Hanuit: "OyHkuun"

132 [ToBTOpeHnue, 06001ICHNE, 1
cucreMaru3aius 3Hanuit: "OyHkuun"

133 [ToBTOpEHmE, 0600IICHNE, 1
cucremaTtusanus 3Hanuii: "OyHkuun"

134 HroroBast kKoHTpoOIbHAs paboTa 1 1

135 Wrorosas KoHTpoJbHAS paboTa 1 1

136 [ToBTOpEHHE, o606melevle, 1
cHUCTeMaTH3aIus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMor .
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
0 pe3yJbTaTra
1 Yucna v BIYUCICHUS
11 OnepupoBaTh MOHATHSIMH: PALMOHAIBHOE U JCUCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs! U IECATUYHAs JPOOb, IPOLIEHTHI
12 BemonusaTe  apudMeTHueckue omepanud ¢ palMOHAIBHBIMU U
' JNEHCTBUTENbHBIMH YUCIIaMU
13 BemonHaATe  npuUOMMKEHHBIE  BBIYMCICHHS, HCIONB3YS  IpaBUIIA
' OKpYTJICHUS, IeJIaTh IPUKUIKY U OLICHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSMH: CTENICHb C IIEIBIM TI0Ka3aTeIeM, CTaHAapTHas
14 dopma 3ammcu JeHCTBUTENLHOTO YUCIA, KOPEHh HATYpalIbHOUM CTENEHH,
' UCTIOJIB30BaTh TMOAXOAIIYI0 (pOpMY 3armucu IeHCTBUTENBHBIX YUCEI JIIIs
pelIeHNs MPAKTUYECKHX 3a/1a4 U PEACTABICHUS JaHHBIX
OnepupoBaTh NOHATHSAMH: CHHYC, KOCHHYC M TaHTEHC IMPOU3BOJILHOTO
15 yrila; WMCIMOJIb30BaTh 3alKCh MPOU3BOJIBHOTO YIJIa dYepe3 oOpaTHbIC
TPUTOHOMETPHUYECKHE (DYHKIHH
2 VYpaBHeHUs 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSMU: TOXJECTBO, YpaBHEHHE, HEPABEHCTBO, 1IEJIOE,
2.1 panroHaIbHOE, UppanroHaIbHOe ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
99 BoimonuaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKHX BBIPAKEHUH U
' peuaTb TPUrOHOMETPUUYECKHE YpaBHEHUS
BeimonHATE ipeoOpa3oBaHus IEbIX, PAIIHOHATBHBIX 1 HPPAITHOHATBHBIX
2.3 BBIDQKEHUI W pemaTh OCHOBHBIC THIBI MEJBIX, PAlMOHAIBHBIX U
UppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHUS M HEPABEHCTBA ISl PEIICHHUS MaTEeMaTHYECKHX
' 3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKH U pealbHOM KU3HU
MogenupoBaTh peajibHble CUTYyallUd Ha S3bIKe ajreOphl, COCTaBIIATH
2.5 BBIpa)KEHUS, YPABHEHHUS, HEPABEHCTBA MO YCIOBUIO 3a/1a4M, UCCIIE0BATh
MOCTPOEHHBIE MOJIEIU C HCIIOJIb30BAHUEM arapara ajireopsl
3 OyHKIUYT U TpapUKu
31 OnepupoBaTh NOHATHAMHU: (YHKIHS, CIIOCOOBI 3amaHusi (YHKIUH,

00JacTh OmpeAeNieHussT M MHOXXECTBO 3HaueHWW (QyHKuu, rpadux
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¢$yHKLIMH, B3aMHO 0OpaTHbIe ()YHKIITHH

OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU

32 (GYHKITNH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku QyHKIUN A1 pEIICHUS] YPaBHEHHI
3.4 Crpoutpb W uuTaTh rpaduKku JUHEHHON (QYHKIMH, KBaJApPaTUYHON
' GbyHKIMH, cTeneHHON (QYHKIIUU C LIEJIbIM [T0Ka3aTeleM
Hcnonb3oBate Tpapuku (GYyHKIMA IS WCCIEAOBAaHHUS IPOLECCOB U
35 3aBHCUMOCTEH MpHU PELICHUWH 3a7ad U3 APYTruX y4eOHBIX MPEIMETOB U
' peaslbHOM  JKW3HH, BBIpAXaTh (OPMYJIaMU  3aBHCHUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana matemaTndeckoro aHaiausa
41 OnepupoBaTh THOHATUSMU: TOCIEIOBATENLHOCTD, apupMeTHdecKkas u
' reoMeTpHuuecKas Mporpeccuu
OnepupoBaTh MOHATUSIMU: OECKOHEYHO YOBIBAIOIIas TeoMeTpudecKas
4.2 mporpeccusi, cymMma OECKOHEYHO  YOBIBAIOLIEH  TreoMeTpUuYecKOoit
POrPeccuu
4.3 3amaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30Barh CBOMCTBA MMOCIEAOBATEIBHOCTEN W IMPOrPECCUd IS
' pelIeHus peabHBIX 3a/1a4 MPUKIIAJHOTO XapakTepa
5 MHo>xecTBa 1 TIOTHKA
5.1 OrniepupoBaTh MOHITHAMHU: MHOKECTBO, ONIEPAIIMN HAa/l MHOYKECTBAMHU
Hcronp30BaTh TEOPETHUKO-MHOXKECTBEHHBIM —ammapar il ONHCaHHS
5.2 pEATBbHBIX TIPOIIECCOB W SIBJICHWM, MPH PEIICHWH 3a7ad W3 JPYrux
y4eOHBIX TIPEIMETOB
5.3 OnepupoBaTb  MOHATHUAMHU:  OIpENENIEHUE, Teopema,  CIEJCTBHE,
JI0Ka3aTelbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
npoBepsieMor

0 pe3yJibTaTa

o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHus

1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHUSIMH: HATypallbHOE, II€JI0€ YHCIIO; HCIOJIb30BaTh
11 MPU3HAKU JIETUMOCTH UEJIBIX YHKCEN, Pa3jioKEHHE 4YHClIa Ha MPOCThIE
MHO>KUTENH JUIsl PEIICHUS 33129
1.2 OnepupoBarh MOHATHEM: CTEIIEHb C PAllMOHAILHBIM MTOKa3aTeIeM
13 OnepupoBaTh  TOHATUAMHU: JIOTapUPM  YHUCNA, JECATHYHBIE U

HaTypaJibHbIe JIorapu(Mbl
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YpaBHEHUs U HEPABEHCTBA

2.1

[IpuMeHATH CBOMCTBAa CTENEHW s TPeoOpa3oBaHMs BBIPAKEHHIA,
OIIEPUPOBATh IOHATUSAMU: IIOKA3aTEIBHOEC YPAaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeinonHATe mpeoOpa3oBaHusi BBIPAXKEHUH, COAEPXKALIMX JOrapu(MBbl;
OTIEpPUPOBATH MOHATUSAMH: JOTAPUPMHUECKOE YpaBHEHHE  HEPABEHCTBO,
penaTb OCHOBHBIE THIIBI JTOTapU(PMHUUECKIX YPABHEHUH 1 HEPABEHCTB

2.3

HaXOI[I/ITB PEIICHHUA HpOCTCﬁMHX TPUTOHOMETPUUCCKHNX HCPABCHCTB

2.4

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEWHBIX YPABHEHUH U €€ pelleHUE;
UCIIOJB30BaTh  CUCTEMY JIMHEHWHBIX  ypaBHEHUH I PELICHUS
IIPAKTUYECKUX 3a7a4

2.5

Haxomute  pemieHuss nOpOCTEHIIMX  CHCTEM U COBOKYIHOCTEW
palMOHAIBHBIX YPABHEHUM U HEPABEHCTB

2.6

MogenupoBaTh peajbHbIE CUTyallMM Ha S3BIKE aireOpbl, COCTaBISATH
BBIPQ)KEHUS, YPAaBHEHUS, HEPABCHCTBA U CHCTEMBI 110 YCIIOBHIO 3a]1ayH,
UCCIEOBaTh IIOCTPOCHHBIE MOJETH C HCIOJIb30BAaHMEM ammapaTa
anreOpbl

@yHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATHAMHU: MEpUOANYECKas (DYHKIUSA, TNPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUKU 3KCTpeMyMa (YyHKIMH, HauOoibliee U
HalMEHblIIee 3HaueHHs! (QYHKIUN HAa TMPOMEXYTKE; MCII0JIb30BaTh UX IS
uccieoBaHus PYHKINHU, 3aJaHHOU TrpauKkoM

3.2

OnepupoBaTh NOHATHAMM: TpapUKH MOKa3aTeabHOH, Jorapudmudeckoi
U TPUTOHOMETPUYECKUX (PYHKIUI; M300paxaTh WX Ha KOOPAMHATHOMN
IUIOCKOCTH M UCIIOJIb30BATh JJIs PELLIEHUS YPAaBHEHUI U HEPABEHCTB

3.3

N300paxarb Ha KOOPAMHATHOW TJIOCKOCTH TpaUKU  JMHEWHBIX
YPaBHEHHH M UCHOJb30BaTh MX JUI1 PEIIEHUS CHUCTEMbl JIMHEHHBIX
YpaBHEHUN

3.4

Ucnonb3oBark rpaduku GYHKIMA IS HCCICIOBAHUS IMPOIECCOB U
3aBUCUMOCTEHN U3 APYrUX YI€OHBIX TUCIUTUINH

Hauana MmaTremaTudeckoro aHainza

4.1

OHCpI/IpOBaTL MNOHATHUAMHA:  HCIIPCPBbIBHAA (1)}/HKI_II/I$I, MMpOU3BOAHAA
(I)YHKI_II/II/I; HCIIOJIb30BaTh FCOMeTpI/I‘-ICCKI/Iﬁ n (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI
HpOHSBO,Z[HOﬁ I PpCIICHUA 3a1a4

4.2

Haxoaute IMPON3BOAHLIC 9JICMCHTApPHBIX (I)YHKHHﬁ, BBIYUCIATH
MMPOU3BOAHBIC CYMMEI, IPOU3BCACHU S, HACTHOT'O (I)YHKL[I/Iﬁ

4.3

Hcnonp30BaTh  TPOW3BOAHYIO ISl WCCIEAOBaHUS  (QYHKIMH — Ha
MOHOTOHHOCTh M AKCTPEMYMBI, IPUMEHSITh PE3yIbTAaThl UCCICAOBAHUS K
MOCTPOCHUIO TPpapUKOB

4.4

Hcmons30BaTh MPOU3BOAHYIO JIA HAXOXIACHUSA HAWITYYIICTO PCIICHHA B
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MPUKJIAAHBIX, B TOM YHUCJIC COONUAJIbBHO-3KOHOMUYCCKHUX, 3aadax

OnepupoBaTh MNOHATHSAMM: I1€pBOOOpa3Hasi W MHTErpajl; IOHUMATh

43 TreOMETPUYECKUI U (PU3MUYECKHI CMBICIT HHTETpaja

46 Haxomuth mnepBooOpa3Hble dIeMEHTApHBIX  (QYHKIHMI, BBIYHUCIATH
' uHTerpai no ¢popmyie Herorona — JleliOnua

47 Pemarp npuknagHble 3agaun, B TOM YHCIE COLMAIBLHO-3KOHOMHYECKOIO

u (bI/I3I/ILIeCKOFO XapakTepa, Cpe€acTBaM MaTEMaTHYECKOI'O aHaIn3a
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC
IIpoBepsieMblii 31eMeHT cOAepPKAHUA
Kon
1 Uucna v BBIYUCICHUS
Pannonaneupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOLIECHTHI,
OeckOoHeUYHble  MepHoauueckue  apodu.  ApudmMeruyeckue  omepauuu ¢
1.1 | pauMoHaNbHBIMU YHCIAMH, MPEOOPA30BaHUS YHCIOBBIX BhIpakeHui. [Ipumenenue
Ipobeil ¥ MPOIEHTOB JUIsl pelIeHHs] MPUKIATHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciiel
3HAHUM U peaTbHOM JKU3HU
JeiictBurenpHple  uyMcia.  PanMoHanmbHble M MppalMOHAIbHBIE  YHKCIHA.
1.2 | Apudmernueckue omnepanuu ¢ JIEHCTBUTENbHBIMH 4HclIaMu. [IpubnuxEHHbIC
BBIYMCIICHMS], IPABUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJbTaTa BhIUUCICHUN
Crenenp ¢ nenbiM nokaszareneMm. CranpapTHas (opma 3amucH JeHCTBUTEIBHOTO
1.3 | uwmcna. Mcnonb3oBanue noaxonsimied (GOpMbI 3alUCH JIEHCTBUTENBHBIX YHCEN s
pelieHus: NIPaKTUYECKHX 3a/1a4 U IPEICTABICHUS TaHHbBIX
14 Apudmernueckuili KOpeHb HaTypaibHOW cTemneHu. JlelicTBusa ¢ apudmeTnyecKkuMu
' KOPHSIMHU HaTypaJIbHOW CTENEHH
15 CuHyC, KOCHMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxmecTBa U TOXIECTBEHHBIE TPEOOPa3OBAHUS
99 [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHUI. OcHoBHbIE
' TPUTOHOMETPHUYECKHE (HOPMYIIbI
53 VYpaBHeHME, KOpeHb ypaBHeHus. HepaBeHCTBO, pellleHHe HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue Hensix U JpoOHO-pallMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB
2.5 Pemenue nppanroHanbHbIX YPAaBHEHH 1 HEPABEHCTB
2.6 | PemeHue TpPUrOHOMETPUYECKUX YpaBHEHHH
57 [IpumeHneHne ypaBHEHHI 1 HEPABEHCTB K PEUICHUIO MaTeMaTUYECKHX 3a/1a4 U 3a]a4
' W3 pa3IMYHbIX 00JIacTel HAyKU U PEATbHOU KU3HHU
3 OyHKIUU U Tpaduku
31 Oynkius, cnocoObl 3amaHus ¢yHkiuu. I'padpuk ¢ynkumu. B3anmuo oOpaTHbIE
' GyHKIUH
3.9 OO6nacTh ompeneneHuss U MHOXECTBO 3HaueHUW Qynkuumu. Hymu QyHkumu.
' [TpomexyTKH 3HaAKOMOCTOSAHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 CrenenHas (yHKIHMS C HaTypaJbHBIM W IEIbIM ToKazateneM. EE cBoiicTBa u

rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTETICHU
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3.4 Tpuronomerpuueckass OKpy>KHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX (YHKUIUI
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTndeckoro aHanusa
41 ITocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsl IOCIEN0BaTeIbHOCTEH. MOHOTOHHBIE
' 10CJIeI0BATEIbHOCTH
Apudmernueckas u reomerpuueckas mporpeccud. beckoHeuHO yObIBaromias
49 | TEOMETpHYECKas MpOrpeccHs. Cymma OeckOHEYHO YOBIBAIOLIEH IeOMETPUUYECKOMN
' nporpeccun. dopmyna CIOXKHBIX NpoLEHTOB. lcrnonb3oBaHue NpoOrpeccuu Jyis
pelLleHMsl peabHbIX 3a]au IPUKIIAJHOrO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, omepanuu Haja MHOxecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjisl OIHMCAaHUS pPealbHbIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 3324 U3 IPYTHX YIEOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
1 Yucna ¥ BIYUCIECHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky 1e1MMOCTH LEIbIX YUCEI
1.2 CreneHb ¢ paloHaJIbHBIM NOKa3aTeneM. CBoiicTBa cTeneHH
1.3 Jlorapudm umcna. JlecaTuyHble U HATypaJIbHbIE JTOrapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(HMBI
99 [TpeoOpa3oBaHue BRIpAKEHNMN, COACPIKAIINX CTENCHH C PAI[IOHATBHBIM
' roKaszaresieM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zarenbHbIE ypaBHEHHS U HEPAaBEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUSI 1 HEPAaBEHCTBA
26 Cucrembl JMHEHHBIX ypaBHEHHMH. PereHune NPUKIAAHBIX 3aa4 C MOMOILBIO
' CHUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
28 [lpumeHeHne ypaBHEHWH, CHCTEM WM HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYECKHX
' 3a/1a4 ¥ 3a71a4 U3 Pa3IMIHBIX 001acTel HAYKH U pPeaTbHOM KU3HU
3 DOyHKINUK U TpaPUKH
Oynkuus. Ilepuognueckue ¢yakmuu. ITpomMeKyTKH MOHOTOHHOCTH (DYHKIIHMH.
3.1 MakcumMymMbl U1 MUHUMYMBI QyHKuuu. HaunOomnbiee W HauMMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
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3.2

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduku

3.3 [Toka3zarenbHas u norapudpmMuveckas GyHKINU, X CBOHCTBA U TpapUKU
34 Hcnonb3oBanne rpadukoB GYHKIMA Ui pElICHUS YPAaBHCHMH W JIMHEHHBIX
' CHCTEM
Hcnonb3oBanue rpadukoB (QYHKIUE UIs  HCCIENOBaHHUA NPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpPblE€ BO3HMKAIOT IPU PEIICHUH 3aJad M3 JIPYrux y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HU
4 Hayaya maTemaTHueckoro anaumsa
4.1 HenpepsbiBable GpyHKIMN. MeTOA HHTEPBAIOB /71 pEILIEHHS] HEPABEHCTB
4.2 [TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 Gpu3N4YECKUl CMBICI IPOU3BOIHON
43 [TpousBoaHble 37eMEHTApHBIX (YyHKIUHA. DOpMyNIbl HAXOXKIACHHS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHMS U YACTHOTO (DYHKIUI
[IpumeHeHHne TNPOU3BOAHOM K HCCIENOBaHUI (YHKIMA Ha MOHOTOHHOCTh U
4.4 IKCTpeMyMbl. Haxoxnenue HanboIbIIero ¥ HaMMEHBIIETo 3HaueHHs (PYHKIIUK Ha
OTpe3Ke
IIpumeHeHHEe TPOM3BONHOM Ul HAXOXKIAEHUS HAWIYYIEro pelleHHus B
4.5 INPUKIAIHBIX 3aJadax, Ui ONpPENEIECHHs CKOPOCTH IIpoLecca, 3aJaHHOIro
dbopMyIoi uiu rpaduKomM
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HBIX
4.7 WuTerpain, ero reoMeTpuueckuii U Qu3andeckuili cMpici. Brlunciienne uHTErpana

no gopmyne HeroTona — JleitOuuna
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUSA oOpa3oBaHus

Brnanenne MmeTomamMu J0Ka3aTeNbCTB, aNTOPUTMAMU DEUICHHUsS 3ajad;
yMmeHue (GOopMyJIHpOBAaTh W ONEPHPOBATH MOHATHUSMH: OIpEIeIICHHE,
aKCUOMa, Teopema, CIIEJCTBUE, CBOWCTBO, MPHU3HAK, JIOKa3aTEIIbCTBO,
PaBHOCHWILHBIE (bOopMyITHPOBKH; IIPUMECHSATH UX; yMEHUE
dopmynupoBaTh 00paTHOE ¥  MPOTHBOIOJIOXKHOE  YTBEPIKICHHE,
IPUBOJUTH IPUMEPBl U  KOHTPIPUMEDPBI, MCIOIB30BaTh  METOJ
MaTeMaTHYECKOW WHAYKIUH; MPOBOJMUTH JIOKA3aTEeIbHBIC PACCYXKICHUS
npu pEeIICHUN 3ajJa4, OLCHHUBATH JIOTUYCCKYIO MMPaBUJIbHOCTDH
pacCyKICHHUH; YMEHHE OICpUPOBATh  MOHSATHSIMHU:  MHOXECTBO,
MMOAMHOXKECTBO, OIICpallMi HaJd MHOXCECTBaAMHU, YMCHUC HCIIOJIE30BATH
TEOPETUKO-MHOKECTBEHHBI  ammapaT JJid  ONHCAHMUS  pPealbHbBIX
mponeccoB nu SIBJICHUU U Ipu pCHICHUH 3aaa4, B TOM YHCJIC U3 JAPYIrux
yueOHBIX MPEAMETOB; YMEHUE ONEPUPOBATh MOHATUAMU: Tpad, CBSI3HBIN
rpad, aepeBo, UK, Tpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U OMKUCHIBATH
rpadbl pa3aMYHBIMHE CIIOCOOAMM; MCIONB30BaTh Tpadbl MpPU pEHICHUU

3aaa4d

YMeHue onepupoBaTh MOHATHUSAMU: HAaTypalbHOE YMCIIO, LEI0€ YHCIIO,
CTEMNEHb C LEJIbIM MOKa3aTelleM, KOPeHb HaTypallbHOM CTETEHH, CTENIEHb
C palMOHAJIBHBIM  TIOKa3aTelieM, CTEeNeHb C JICHCTBUTEIHHBIM
nmokasarenem, Jorapudm Uuciaa, CHHYC, KOCHHYC ¥  TaHTEHC
MPOU3BOJBHOTO YHUCJA, OCTATOK IO MOJYJI0, PAlMOHAIBHOE YHCIIO,
UppAlMOHATIFHOE  YHCIO,  MHOXXECTBa  HATypPaJlbHBIX,  IENbIX,
palMOHANBHBIX, JCHUCTBUTENBHBIX YHCEN; YMEHHE HCIIOIh30BaTh
MPU3HAKU JIEIMMOCTH, HaUMEHBIINA OOIMN NeNuTeNh U HaNMEHbIIee
oOuiee kpaTHOe, anroput™ EBKinga mpu pemeHun 3aaad; 3HaKOMCTBO C
pa3NIUYHBIMU  TO3WLMOHHBIMM  CHUCTEMaMU  CUUCJICHUS; YMEHHUE
BBIMOJHATh BBIUMCIICHUE 3HAYEHUI M mpeoOpa3oBaHUs BBIPAXKEHUN CO

CTENEHsIMU U JorapudmMamu, mpeoOpa3oBaHus JPOOHO-pallMOHATBEHBIX
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BBIPOKECHHUI; YMEHHE OIEpUPOBATh MOHATHUSMHU: TOCIEAOBATEIBHOCTD,
apudmernueckas nporpeccusi, reomMeTpuuecKas nporpeccusi,
OCCKOHEYHO YOBIBaIOIas TIeOMETpHYECKas IPOTPECCHs; yMEHHe
3a/1aBaTh MOCJIEIOBATEIILHOCTH, B TOM YHUCJIE C TIOMOIIIBIO PEKYPPEHTHBIX
dbopMysI; yMEHHE ONEPUPOBATH IMOHATHUSAMU: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOJYJIb U apTYMEHT KOMIUJIEKCHOTO
yucia, (opmMa 3amMCcH  KOMIUIEKCHBIX 4Huceln (TeoMeTpuyecKas,
TPUTOHOMETPHYECKAass W  anreOpanyeckas); yMeThb IPOU3BOAHUTH
apudMeTHUYECKHe ICHCTBUS C KOMIUIGKCHBIMH 4YHCJIaMH; TPHUBOJIUTH
MpUMEPHl  UCIHOJIb30BAHUS  KOMIUIEKCHBIX — YHCENI;  ONEpUpOBaTH
NOHATHSAMU: MaTpuua 2x2 wu  3x3, onpenenuTesib  MaTpPHIbI,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPCACIIUTEIIA

YMmenue ONCpHUpOBaTh HNOHATUAMH: PAIHWOHAIBHBIC, HPPAMOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘leCKI/Ie, TPUT'OHOMETPUYCCKHUC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTEMbI, YMCHHC OICPUPOBATH
HNOHATHUAMUA:. TOXICCTBO, TOXKACCTBCHHOC Hp606pa3OBaHI/IC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHfI, HEpAaBCHCTB MW CHCTCM, YMCHHC PpCHIATb YpPABHCHMH,
HEPAaBCHCTBA W CUCTEMbI C IMOMOIINBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCEPABCHCTBA U CUCTEMblI C TMapaMETpOM; MNPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CUCTCMBI [JIA PCUHICHUA MATCMATHUYCCKUX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAyYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATUAMH: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (DYHKLIMH, OFPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
byHKIMY, SKCTpeMyM (YHKIMH, HauOOJbIllee U HAaUMEHBIIIee 3HAUEeHUs
GyHKIIMM Ha MPOMEXKYTKE, HeTIpepbIBHAs (QYHKIUS, aCUMITOTHI rpaduka
¢byHKIMY, IepBas U BTOpas MPOU3BOIHAs (DYHKIMH, T€OMETPUUYECKUH U
¢busnyeckuil CMBICT NPOM3BOAHOM, NepBooOpa3Has, OIpeneIEHHbII
UHTErpajl; yMEHHE HaXOJUTh aCUMNTOTHI rpaduka (QyHKIUU; yMEHUE
BBIUMCISATH TMPOU3BOJAHBIE CYMMBI, TPOU3BEIEHHUS, YACTHOIO U
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh YpaBHEHHE KacaTeIbHOU K Tpaduky
(GyHKLINU; YMEHHE HaxXOIUTh IPOU3BOJHBIE AJIEMEHTAPHBIX (YHKLUH;
YMEHHUE HCIONb30BaTh MPOU3BOAHYIO U HUCCIEAOBAaHHS (DYHKIIHIA,
HaXOJUTh HaumOONbIINE UM HAUMEHbIINE 3HAYCHUs (DYHKLIMH; CTPOUTH

I‘pa(l)I/IKI/I MHOT'OYJICHOB C UCIIOJIb30BAHHUCM aIlrapara MaTeéMaTUu4CcCKOIro
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aHajan3a; TPUMEHATh NPOW3BOAHYIO JUISI HAXOXICHUS HaWIy4IIero
pEelIeHUs] B NMPUKIAIHBIX, B TOM YHCII€ COLIMAIIbBHO-3KOHOMUYECKUX U
(bu3MYeCcKUX 3aa4ax; HAaXOAUTh TUIOMAAN U O0BEMBI GUTYP C TTOMOIIBIO
WHTErpajia; MPUBOIUTH MPUMEPhl MATEMATHUYECKOTO MOJCIMPOBAHUS C

noMouibio AudQepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBaTh MOHATUAMHU: Tpapuk (QyHKIUHM, oOpaTHas
byHkuus, koMno3unus (GyHKUWH, TUHEHHas (QyHKIMS, KBaJpaTHYHAS
byHKIIHS, paroHanbHas byHKIIHS, CTereHHast dbyHKIIHS,
TPUTOHOMETPHYECKHE (QYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKLIMHM, TMOKa3zaTeslbHas M Jorapupmuueckas (yHKIMH; YyMEHUE
CTpoUTh Tpauku M3yYEHHBIX (QYHKIUH, BBITOIHATH NpeoOpa3oBaHUs
rpaduKoB QYHKLUH, UCIOIB30BATh I'paMKH sl U3YyYEHUs IPOLIECCOB U
3aBHCUMOCTEH, TIPU PELICHUN 3a]a4 U3 APYIHX y4EOHBIX MPEIMETOB M
3ajlay U3 peasIbHOM JKU3HU; BbIpaXXaTh (pOpMylaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; HCIONB30BaTh CBOMCTBA M Tpaduku (QyHKIWA a7
pelleHns ypaBHEHUH, HEpaBEHCTB U 3ajjau ¢ IapamMeTpaMu; U300paxarhb
Ha KOOPJHMHATHOW IIJOCKOCTM MHOYKECTBA PpEIICHWHW YpaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 33Jaud Pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, I0JIM U YacTH, Ha JBI)KEHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJOTH, 3a[a4i U3 00JacTH yIpaBleHHs! IUYHBIMUA U CEMEWHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HX
CUCTEMBI 0 YCIIOBHUIO 3aJa4M, HCCIEAOBATh IOJIYyYEHHOE pELICHUE U
OLICHMBATh IMPaBJONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJEIUPOBATh
pealbHBIE CUTyalMd Ha S3bIKE MATEMATHKHU; COCTABIISATH BBIPAYKEHUS,
YpPAaBHEHUs, HEPABEHCTBA M WX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCIIENOBATh IIOCTPOCHHBIE MOJECIM C HCIOJIB30BAHUEM allapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHne onepupoBaTh MOHATHAMU: cpefHee apudMeTniecKkoe, MeIMana,
HauOoJblllee ¥  HAaWMEHbIIee 3HAYCHHs, pa3MaX, JUCIEPCHUs,
CTaH/JapTHOE OTKJIOHEHUE YHMCIOBOro HalOopa; yMEHUE H3BIIEKATbh,
MHTEPIPETHPOBATh HHPOPMAIINIO, TPEJCTABICHHYIO B TabmuIax, Ha
nuarpammax, rpadukax, oTpa)karollyl0 CBOWCTBA pealbHBIX MPOIECCOB
U SBICHUH; NPEICTaBISITh HHPOPMAIMIO C TOMOIIbIO TaOIUI[ U

adarpaMM; HCCICOO0BATb CTATUCTUYCCKHUE OJaHHBIC, B TOM YHUCIIC C

55



NPUMEHEHHEM Tpa@UuecKuX METOJOB U JJIEKTPOHHBIX CPEJCTB;
rpadu4ecKkd HCCIe0oBaTb COBMECTHBIE HAOIMIOACHUS C IOMOILBIO

JUarpaMM pacceMBaHUS U JIMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATUSIMH: CIIYYaWHBIA ONBIT M CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHS; YMEHHE BBIYHUCISATH
BEPOATHOCTh C HCIOJB30BAaHUEM TIpapUUecKUX METOJO0B; MPUMEHSTh
(GOpMyITBI CIOKEHUST M YMHOXKEHUSI BEPOSITHOCTEH, (OpMyIy IOJHON
BeposiTHOCTH, popmyny bepHyiun, koMOnHaTOpHBIC (DAaKTHI U POPMYIIHI;
OIICHUBATh BEPOSTHOCTH pPEaTbHBIX COOBITHI, yYMEHHE OIEPHPOBATH
NOHATUSIMM: CIlydyailHasi BEIUYMHA, paclpeielieHue BepOosSTHOCTEH,
MaTEeMaTUYeCKOe OKHMJIaHHE, TUCIEPCUSI U CTaHJApTHOE OTKJIOHEHUE
CIy4ailHON BeNMUYWHBI, (YHKUMK pacrnpeneneHus U IJIOTHOCTU
PaBHOMEPHOTO, TIOKA3aTeIbHOTO U HOPMAJIBHOTO pacCIpeIesICHUNH;
YMEHHE HCIOJIb30BaTh CBOICTBA H3YYEHHBIX paclpelesieHuid s
peuieHust 3ajay; 3HAaKOMCTBO C TOHSTHSIMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUHBIX HCCJIEIOBAHUM; YMEHHE NPUBOAUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIIUX YHCET B TMPUPOTHBIX U OOIIECTBEHHBIX
SBIICHUSX; YMEHUE OTMIEPUPOBATH MOHATHAMH: COYETAHHE, TEPECTaHOBKA,
YUCJIO COYETAaHUM, YHUCIIO TMEepecTaHOBOK, OwmHOM HbloTOHA; yMeHwue
NPUMEHSTh KOMOMHATOpHbIE (aKThl U PACCYKIEHHUS M PElIeHUs
3a/1a4; OIICHUBATh BEPOATHOCTU PEATBHBIX COOBITHUH; COCTaBIATH

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOHy‘IGHHLIﬁ pe3yibTar

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, IpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEIMYMHA yIia, IUIOCKUHA yrod,
JBYIPaHHBIA YToJl, TPEXTPAHHBIM yroj, CKPEIIMBAIOIIMECS MpPsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, Yroi
MEXY MPSAMBIMH, YroJd MEXAY NpSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHHUE UCIIOJIb30BaTh NIpU
pellleHnu 3a7a4d U3ydyeHHble (akThl U TEOpPEMbl INIAHUMETPUU; YMEHHUE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpA; CTPOUTHh
MaTeMaTHYeCKUEe MOJEIU C IIOMOILIBI0 TI'€OMETPUUYECKUX MOHATHH U

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9U

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (PUTYpBI, 00BEM (GUTYPHL,

MHOI'OI'paHHUK, HpaBI/IJ'IBHHﬁ MHOI'OI'paHHUK, CCYCHUE MHOT'OT'paHHHKaA,
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Ky0, Mapajienenumesa, Npu3Ma, nupamuia, (GuUrypa U MOBEPXHOCTh
BpallleHus, HWINHIP, KOHYC, IIap, cdepa, Mmiomanb cPepbl, IIOMAIh
MOBEPXHOCTH IMUPAMH[IbI, TPU3MbI, KOHYycCa, IHIUHIpa, 00bEM Kyoa,
NPSIMOYTOJIBHOTO TapaJUIeICUIIeNd, TUPAMHUAbI, MPU3ZMBI, LWIUHIPA,
KOHYyca, IIapa, pa3BépTKa MOBEPXHOCTH, CEUCHUS KOHYCa WM IMJIHH/IpA,
napajuleibHbIe OCH WM OCHOBAaHHIO, CCUCHHE IIapa, IUIOCKOCTb,
Kacaromiascsi cdepsl, IWIHHIpPA, KOHYCa; YMCHHE CTPOUTH CEUYCHHUE
MHOTOTpaHHHKA, N300paXkaTb MHOTOTPAaHHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpAIIEHHs], MX CEYCHHUs, B TOM YHCJIEC C IOMOIIBIO BICKTPOHHBIX
CPeACTB; yMEHHE NPUMEHSTh CBOWCTBA T'€OMETPUYECKUX (Uryp,
CaMOCTOSATENILHO (OPMYIMPOBATh OMNpPEACTICHUS H3ydaeMbiX (QUryp,
BbBIIBUTATh THUIIOTE3bBI O CBOUCTBAx o IMpU3HaKax TICOMETPHUICCKUX
¢Guryp, 0OOCHOBBIBATH WJIHM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
Kaccupukanuioo (Guryp TO pa3IMYHBIM MPU3HAKAM, BBITIOJIHATH

HeO6XOI[I/IMHe AOINOJHHUTCIIbHBIC ITIOCTPOCHUA

11

YMeHHe OmnepupoBaTh MOHATUSIMH: JIBMDKEHHE B  IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe TMOM00US, TOAO00HBIE (GUTYPHI; YMEHUE
pacrno3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHCIIE B MPUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BaTh T'€OMETPHUECKHE OTHOIIEHUS
pH PEIICHUW 3a/1a4; HAXOJIUTh T'€OMETPHUYCCKHE BEIMYUHBI (JIHHA,
yroy, MJolm@aab, O00bEM) MpH pEUIeHHH 3a7ad W3 JAPYrUX Y4eOHBIX
MPEIMETOB U U3 PEATbHOHN KU3HU;, YMEHUE BBIYUCIIATH TEOMETPUUICCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIIA[b MOBEPXHOCTH),
UCTIOJNIB3YSl M3ydeHHBbIC (OPMYJIBI M METOJbI, B TOM YHCIIC: TUIOIIA]Ih
MOBEPXHOCTH MTUPAMHU/IBI, IPU3MBI, KOHYCA, IUIUHAPA, TIOMAIL ChEph;
00bEM Ky0Oa, TPSIMOYTOJIBHOTO TapaljIeNIeuIe a, TUPAMUIbI, TPU3MBI,
MWIMHIpa, KOHYyCa, Iapa; YMEHHE HaxOJuTh OTHOIIEHHE OO0BEMOB

no1I00HBIX uUryp

12

YMeHue orneprupoBaTh MOHITHIMH: MPSMOYTOJIbHAS CHCTeMa KOOPIMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOU3BEIEHNE BEKTOpa Ha YHCIIO, Pa3JIoKEHHWE BEKTOpa Mo Oasucy,
CKaJsIpHOE TPOU3BEICHHE, BEKTOPHOE IMPOU3BEACHUE, YTOI MEXIY
BEKTOpPAMU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOJ

JUIs pEUIeHHs TEeOMETPHUYECKMX 3aJad M 3a4ad JpYrux Yy4eOHbIX
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MIPEMETOB

13

YMmeHue BbIOMpaTh MOAXOMALIMI METOA JUIsl pelleHHs] 3a/ayu;
MOHUMAaHWE 3HAYMMOCTH MATEMAaTUKH B M3YUYCHUM NPUPOAHBIX U
OOLIECTBEHHBIX IPOLIECCOB M  SABJIEHUH; YMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HMCKYCCTBE, YMEHHE IPUBOJUTH
NpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCUMCKOM M  MHPOBOMU

MaTEeMaTU4YECKON HayKu
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna u BIYUCICHUSA
11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel
12 Panmonanbhpie  umncina. OOBIKHOBEHHBIE U JECATUYHBIE JIpOOM, IPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypallbHOU cTereHu. [leiicTBus ¢ apupMeTHIeCKIMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ menbiM mokazaTteneM. CTeneHb C palMOHAIBHBIM IOKA3aTeJeM.
. CaoiicTBa cTeneHu
15 CuHyc, KOCHHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJbHbIC JOrapu(MbI
JleiicTBuTenbHbIe 4ucla. ApuMeTHuecKrue Onepanuu C JIeHCTBUTEIBHBIMU
17 yuciaamu. [IpuOmkE€HHBIE BBIYMCIEHUS, IMpaBWJIa OKPYIJICHHs, NpPUKUIKA U
OLIEHKA pe3yJIbTaTa BEIYUCIICHUH
1.8 IIpeoOpa3oBanue BoIpaKeHUH
1.9 KommiekcHbie uncna
2 VpaBHEHUs ¥ HEPABEHCTBA
2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [TokazarenbHble U TIOTapuPMUUYECKIE YPaBHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEHCTBA
2.7 IToka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
211 Marpuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaeTuTeh MaTPHUIIBI
3 OyHKIMH U TpadUKH
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3.1

3.2

3.3

3.4
3.5

3.6

3.7

3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
1.2
7.3
7.4
7.5

Oynkius, crocoosl 3ananus QyHkuun. ['paduk ¢ynkuuu. BzaumHo oOpaTHbIE

¢ynkuuu. YétHeie n HeuéTHbIe pyHKuuU. [lepruoanyeckue GyHKIUN

OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkumu. Hynmu ¢yHKimm.
[IpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
Maxkcumymbl 1 MUHUMYMbI (yHKiuu. HauOosnbiiee M HauMmeHbllee 3HAYEHHE

(GYHKIIUN Ha IPOMEKYTKE

Crenennasi ¢yHKIMS C HaTypaJbHBIM M LI€JbIM MokazareneMm. EE cBoiicTBa u

rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U rpaduku
[Toka3zarenpHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKu

Touku paspeiBa. Acumnrorsl rpadpukoB ¢yHkunuil. CBoiicTBa  (QyHKIHIA,

HETIPEPBIBHBIX HA OTPE3KE
IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN

Apudmernueckass u reomerpuueckas nporpeccuu. Dopmyna  CIOKHBIX

MPOIIEHTOB
Hauana maTemaTuyeckoro asainsa
[TpousBonnas ¢pynkiuu. [Ipon3BoiHbIE S7I€MEHTAPHBIX (PYHKIIHIA

HpI/IMeHeHI/Ie HpOI/ISBOI[HOI\/’I K HCCICOOBAHHIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTb H
OKCTPEMYMBI. HaxoxneHnue HauOOJIBIIIET0 U HAUMEHBIIIETO 3HAYCHHUS (I)YHKI_II/II/I Ha

OTpe3Ke

[TepBooOpaznas. Muaterpan
MHoOkecTBa U JOTHKA

MHoXecTBO, onepaluu HajJ MHOKecTBaMHu. [{narpammel Ditiepa — Benna
Jlornka

BeposiTHOCTB 1 cTaTuCcTHKa
OnucarenbHas CTaTUCTHKA
BepositHoCTh

KombunaTtopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE
MHororpanHuku

Tena v MOBEPXHOCTH BpalleHUS

Koopaunatsl 1 BEKTOpBI
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

«Anrebpa ¥ HayaJI0 MaTeMaTHYECKOTo aHaiM3a. YTIIyOneHHBIH ypoBeHb». A.I. Mep3isk,

I.A. Homuposckuii. M: ITpocsenienue, 2023, 2024r.

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

1. Martemaruka: anreOpa M Hayajla MaTeMaTHYECKOrO aHaln3a, reoMerpus. Anredpa u
Hayaja mareMmarudyeckoro aHanusa. 10 kmacc [yriayOJIeHHBI ypOBEHB|: METOAMYEcKOe
nocobue mis yuutens / E.B.byuko, A. I'. Mepznsik, B. b. Ilononckuii, M. C. Skup. —M.
:BenTana-I'pad

2. Maremaruka: ajrebpa M Hayaja MaTeMaTHYECKOro aHaln3a, reoMerpus. Anredpa u
Hayajla mMareMarudyeckoro aHamus3a. 11 kmacc [yriayOJeHHBI ypOBEHb|: METOAMYEcKOe
nocobue s yuurens / E.B.byuko, A. I'. Mep3nsk, B. b. [lononckuii, M. C. fAxup. —M.
:BenTana-I'pad

3. Maremaruka: anredpa u Hadajga MaTeMaTH4eCKOro aHanusa, reomerpus. ['eomerpus. 10
KJlacc [yrinyOleHHBIH ypOBEHb|: MeToaudeckoe mocobue s yuutens / E.B.bynko, A. T
Mepznsk, B. b. Ilononckuit, M. C. SIxup. —M. :Benrana-I'pag

4. Matemaruka: anreOpa U Hadajla MaTeMaTUYECKOTo aHanu3a, reomerpus. ['eomerpus. 11
KJ1acc [yriyOJieHHBIH YypOBEHB|: MeTonuueckoe mocooue st yuurens / E.B.byuxo, A. T.

Mepznsk, B. b. Ilononckuii, M. C. SIkup. —M. :Benrana-I'pad

HU®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1. www. edu - "Poccuiickoe oOpa3oBanue” denepaabHbIi MOPTAL.

2. www.school.edu - "Poccuiickuii 061eo0pa3oBaTenbHbIN mopTan”
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