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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIbHYIO 0a3y yis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (hopMuUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas (OpMYJIUPYET CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrOo aHalu3a 3aKiaJlbIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEH/ICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYeCKOro aHalli3a pPa3BUBAET
YyMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXJaTh JEAYKTHUBHO, HCIOIb30BATh
0000IIeHNEe ¥ KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPIPETAllUd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  NpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 ydeOHbId MaTepuall, CHOCOOCTBYIOLIUN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayalaM MaTeMaTH4YeCKOro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUKCIEHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay», «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U paszjieiiaMu. 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 oOydarommecs OBIAJCBAlOT Bc€ Ooiee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUU y4eOHOTO Kypca, IS
peIIeHUsI CAaMOCTOSITENFHO C(HOPMYIMPOBAHHON MaTeMaTHYECKOW 3aauu, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 oOpazoBanusi. Ha ypoBHe cpeaHero ooiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YWCJIOBHIC BBIpAXEHUS, 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(pUuyYecKue 3aJayd M OIepaluu: JIeJIeHHe Haledo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTeNbHOMY pPaCIIMPEHUIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJICJICH pEeaNbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHnE U
KOHKpETH3aIHsl.

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 OOyYarolUecss OBJIAJEBAIOT PAa3IMYHBIMH METOJAMH  PEHICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS MPH



UCCIIEOBAaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPHU PELICHUH MPHUKIAIHBIX
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,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKECHUU,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMU  (GOpMaMH,  PEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(PpMUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOICTB
U rpaduKoB, UCHOIb30BaHUE (PYHKUMN JUISl pelleHus 3ahad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXAY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENIOBaTh IOJNYYEHHbIE (DYHKIMH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuuHoi ¢dopme: aHATUTUYECKOU, Tpaduyeckoil u cioBecHo. Ero msyueHwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauvana MareMaTHyecKoro aHaliu3a IO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MAaTeMaTUYECKUX, TaK U MPUKIAJHBIX 3aj1ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOONbIIME W HAUMEHbIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHMsl TmpoueccoB. JlaHHasg conep)karelibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4axX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHallM3a CIOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (OpMaiIbHO-JIOTHUECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



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 Han0oJiee YHUBEPCATIBHBIM S3BIK, OOBCHUHSIONINN BCE pa3JIeibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 /I BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET PAa3BUTUIO JIOTHYECKOTO 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€MAaTHUYE€CKOTO MOJICIUPOBAHUS, KOTOPBIC IMPU3BAHbBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIN U3 Pa3/eioB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mepuoauueckue npodu. IlpuMmeHeHue npodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHUE HePAaBEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[TpeoOpazoBaHms YHCIIOBBIX BRIPAXKEHUM, COACPIKAIIMX CTEIICHU U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHUS. OcHOBHBIE METO/IbI pELICHMS
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenab MaTpuilbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHI] U ONIPEIEIUTEIIEH.

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

@OyHkuuu U rpadpuku

@®yHkus, crnocodbl 3agaHus (QyHKouu. B3anMHO o00patHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexyTku 3HaKonmocTossHCTBA. UETHbIe 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHas GpyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMNA 151 peLICHUs] YPABHEHU.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHMsI ITOCJICAOBATEIbLHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HemnpeppiBHbIle GyHKIIMM W WX CBOMCTBA. TOuku paspbiBa. ACHUMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICT MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuciia 1 BbIYMCICHUS

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

Kommnekcuble uucna. AnreOpandeckas U TPUTOHOMETpUYECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JJIs PEIIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3AaTENbHBIX U JOTapU(MUUYECKUX YPABHEHUI.

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 OJYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH 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 PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJ]adax, JUIsl OIpPENENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00yUYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEHICHHUH, pacCyXIeHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HAaHUE ILIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEYeCKOW IesATEeNbHOCTH, 3TaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TakKe BbIABUTATh
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 MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

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

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

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

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3ajay, MPUHUMATh I1€Jb COBMECTHOM
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNmHoBbIX GopMax paboThl (0OCykIAeHUSI, OOMEH MHEHHIA,
«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 B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOIHO OIEpPUPOBaTh MOHATUSMU: PAIlMOHAIBHOE YHCIO0, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPaBUJIa OKPYTIICHUS, IPUKUJIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTaBICHUS JaHHBIX;

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 NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMEeHTaMi, KOPHU MHOTOWIECHA, MPUMEHSThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MATpUlbl 2 X 2 M €ro IeOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOILBI0 MAaTpULl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUECKHe (GOpMYIIbl Il TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICTTUPOBATh peallbHble CHUTYalldd Ha S3bIKEe alreOpbl, COCTaBISATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKOUHM, KOMHIO3ULMA (QyHKUMA, Tpaduk ¢GyHKUIUH,
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 (PYHKIUH,
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 TOKazareneM, rpapuk CTENeHHOW (YHKIHMH C HAaTypaJlbHbIM M LEIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHHUE UX TPaPUKOB;

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

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMI YMCIIOBOTO 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 maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

MCIIOJIB30BaTh IPOrPECCUM JJI PELIEHUS peajbHBIX 3a4ad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh MOHATUSMHU: HENPEPBIBHbIE (PYHKIHMH, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TE€pBas U BTOpas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

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

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
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;

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

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

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJbIX UYMCEN, UCIOJIb30BATh MPU3HAKH JACITUMOCTU
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,;

CBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKkrue METO/IbI JIJIsl PEIICHUSI YpaBHEHUN 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 MCIIOJb30BaHUEM ammnapara aireOpsl,
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
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIPEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aaHHOro (GOpMyJIoNd WU
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IN TIOCKUX (PUTYp ¥ 0OBEMBI TEJ C TOMOIIBIO HHTETPaa,

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
1w/ HaumenoBanue pa3ae/ioB U TEM IPOrpamMmabl Beero K()]-[Tp()ﬂ],}[],]e oﬁpasosaTe.Hbele
padoTsbI pecypes!
MHOK€eCTBO IeHCTBUTENBHBIX YHCEN. MHOTOUJICHBI.
1 PanmonanbHble ypaBHEeHUs U HepaBeHCTBA. CrcTeMBI 24 1 Axnacce,Yuu.py
JIMHEWHBIX YPABHEHUHN
5 foz(Halzzfélnlerpa@HKH. CrenenHas GyHKIIHS C LEIBIM 12 1 EEI;;:E;;E)HHG’
POII
3 Apudmernueckuii KopeHb N-oii ctenenu. ppannonanbHble 15 1 Sxnacc,
YpaBHEHUSA IIpocsemenune
4 [TokazatenpHas ¢pyHkuus. [lokazarensHble ypaBHEHUS 10 1 PO
5 Jlorapudmuueckas ¢pynkius. Jlorapupmudeckre ypaBHEHUS 18 1 PolI
6 TpuronomeTpuuecKke BEIPAKEHUS U YPaBHEHUS 22 1 SAxmacc
7 [TocnenoBarenbHOCTH U NPOrPECCUN 10 1 SAxnacc
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 Yuu.py
9 [ToBTOpEeHMEe, 06001IeHNE, CUCTEeMaTH3allusl 3HAHUN 5 2 Yuu.py
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3iesioB H TeM MPOrPaMMbI KontpoabHsbie
n/n Bcero o0pa3oBaTe/bHbIe
padoTsbI
pecypchl
HccnenoBanue GyHKIMKA ¢ TOMOIIBIO TPOU3BOIHOM 22 Yuu.py
[lepBooOpa3Has u uHTErpa 12 Sxnace
I'paduku TPUrOHOMETPHUYECKUX KLU,
3 pag p p ymxn 14 1 [Tpoceemenue
Tpuronomerpuveckrue HepaBeHCTBA
HppanmoHanbsHbie, MOKa3aTeIbHbIC U JOTapUPMUUCCKUE
4 ppatt pucp 24 1 Sxnace
HEpaBEHCTBA
KomriekcHbie ncia 10 Yuu.py
Harypanbnble u nensle yncna 10 Yuu.py
3ama4u ¢ mapameTpamMmu 16 1 Sxmace
CucreMsbl palioHaIbHBIX, UPPALMOHATBHBIX TOKa3aTEIbHBIX
8 patt pP EI 12 1 [IpocBemenue
1 JTorapu(MUYECKUX YpaBHEHUI
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM 16 2 Yuu.py
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoaunuyectBo
4acoB
Koutp
Ne i/l Tema ypoka 0JILHBI
Bcero e
pador
bl
MHo3xecTBO, Onepalry HajJl MHOXKECTBAMHU U UX CBOMCTBA 1
Huarpammsl Ditniepa-Benna
3 [IpuMmeHeHne TeOPETUKO-MHOKECTBEHHOTO arnrapaTa Jijlsl perieHus 3a1a4y 1
4 Pannonanbubie yncna. OObIKHOBEHHBIE U AECATUYHBIE APOOU, TPOLEHTHI, OECKOHEUHbIE 1
MEPUOIUUECKHIE TPOOH
5 ParnmonansHbie ynciaa. OOBIKHOBEHHBIE U IECTUYHBIE IPOOU, IPOLIEHTHI, OECKOHEUHbIE 1
MEPUOIUUECKHE TPOOH
6 [TpumeHeHnue npoOei u MPOLIEHTOB IS PEIIeHUs IPUKIAIHBIX 33124 1
7 [Ipumenenue qpobeit 1 MPOLEHTOB ISl pelIeHUs TPUKIIaJIHbIX 3a1a4 1
8 JleiicTBuTenpHbIe Yncia. PanoHanbHble M UPPALlMOHAJIBHBIE YUCIIA 1
9 Apudmerndeckue onepanuu ¢ 1eHCTBUTETLHBIMU YHCIIAMU 1
10 Mopynb AeiCTBUTEIBHOTO YHCIIa U €r0 CBOMCTBA 1
11 [TpuOnmxEHHBIE BHIYMCIEHUS, IPABUJIa OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3ybTaTa BHIYMCICHUN 1
12 OCHOBHBIE METO/IbI pEeIIeHUs LIEIbIX U IPOOHO-PAIMOHANBHBIX YPaBHEHUH 1 HEPAaBEHCTB 1
13 OcHOBHBIE METO/IbI PEIIEHNUs LENbIX U APOOHO-PAlMOHAIBHBIX YPaBHEHUI U HEPABEHCTB 1
14 OCHOBHBIE METO/IbI pEeIIEHUs LIEIbIX U APOOHO-PAIMOHANBHBIX YPaBHEHUH U HEPAaBEHCTB 1
15 MHoTrOo4IeHBI OT OJTHOM IMepeMeHHOoM. JleneHrne MHOToYJIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy 1




16

MHorouieHsl ¢ nensiMu koddpdunrentamu. Teopema Buera

17 Pemenue cucreM TMHEHHBIX YpaBHEHHUI
18 Pewienne cucreM IMHENHBIX YPaBHEHUN 1
19 Martpuua cuctemsl IMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTpULbl 2X2, €ro FreOMETPUYECKUIM CMBICIT 1
U CBOMCTBA; BEIYMCIIEHUE €T0 3HAYCHUS
20 Onpenenuresib MATPUIBI 2X2, €r0 TEOMETPUYECKHUI CMBICIT M CBOMCTBA; BBIYMCIICHUE €T0 3HAYEHUS 1
21 [IpuMeHeHue onpenennuTens A peuIeHUsl CUCTEMBI JINHEWHBIX YPaBHEHHUU 1
22 Penienue npukinagHbIX 3aa4 ¢ IOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHUH 1
23 Pemenne npukitagHpIxX 3a/1a4 ¢ HOMOUIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUI 1
24 Kontponbnas pabota: "Panmonansubie ypaBHeHUs U HepaBeHCTBA. CHCTEMbl TUHEHHBIX YpaBHEHUN" 1
25 I'paduk dpynkumu. DnemenTapHble mpeodpa3zoBaHus Tpa@uKoB QyHKITHIA 1
26 OO6nacTp onpeneneHuss 1 MHOKeCTBO 3HaueHuH pynkuuu. Hynmu dynkiuu. [pomexyTku 3Hak 1
MOCTOSTHCTBA
27 Yérable u HeuéTHbIe QyHKUUU. [lepuoandeckue pyHkunu. IIpoMexyTku MOHOTOHHOCTH (DYHKIIMU 1
08 Maxkcumymbl 1 MUHUMYMBI QyHKIMH. Hanbompiee n HanMeHbIee 3Ha4eHne (QYHKIIUN Ha 1
IPOMEKYTKE
29 JluneliHas1, KBaJpaTU4Hasl U IpOOHO-TUHENHAs PYHKIUU 1
30 DIeMEHTapHOE UCCIICIOBAaHUE B TOCTPOCHHE TPa(UKOB ITUX (DYHKITHI 1
31 DeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOEHUE IPaUKOB 3TUX (DYHKITHIA 1
32 Crenensb ¢ 1enpIM nokaszareneM. buaom Herotona 1
33 Crenens ¢ nenslM nokasareneMm. bunom HeroTona 1
34 CrenenHas GyHKIMS C HaTypaJlbHBIM U LI€TbIM MOoKazareneM. E€ cBoiicTBa u rpaduk 1
35 KonTtponbHas padora: "Crenennas pynkuus. E€ cBoiictBa u rpaguk” 1
36 Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOMCTBa 1
37 ApudmeTnuecknii KOpeHb HaTypalbHON CTENIEHH U €ro CBOMCTBa 1
38 OyHK1Ms, criocoosl 3ananus GyHkuu. Bzanmuo odparusie pynkunu. Kommnosunus ¢yHkimii 1




39 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTENICHH U KOPHH 1
40 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAXKCHHH, COAEPIKAIIUX CTEIICHH U KOPHH 1
41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTENICHH U KOPHH 1
42 Wppanmonansusie ypaBaeHus. OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBHBIX YPaBHEHUN 1
43 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPABHEHUI 1
44 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIBHBIX YPABHEHUM 1
45 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPALIMOHAIBHBIX YPaBHEHHH 1
46 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPAIMOHAIBHBIX YPaBHEHHH 1
47 PaBHOCUIIBHBIE TTEPEXO0/Ibl B PEIIEHUN UPPALMOHAIBHBIX YPABHEHUHN 1
48 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPAIMOHAIBHBIX YPaBHEHHH 1
49 CgoiicTBa u rpaduk KOpHs N-0if cTeneHy Kak (yHKIMKU 0OpaTHON CTENEHH ¢ HaTypalbHbIM 1
HoKaszaresieM
50 CaoiicTBa U rpaguK KOpHsI N-0i cTeNeHH Kak GyHKIMH OOpAaTHOM CTENEHHU C HaTypalbHbIM 1
nokasaresieM
o1 KonTponsnas pabora: "CsoiicTBa u rpaduk KopHs N-oii creneHu. MppanroHaibHble ypaBHEHUS" 1
52 CreneHb ¢ paliMoOHAJILHBIM TIOKa3aTeleM U e€ CBOWCTBA 1
53 CreneHs ¢ palluOHATBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHb ¢ paliMoOHAJILHBIM TIOKa3aTeleM U e€ CBOWCTBA 1
55 [TokazarenbHas pyHKuMs, €€ CBOMCTBA U IrpaduK 1
56 Hcnonp3oBanue rpaduka GyHKIMU I PELICHUs] YpaBHEHUH 1
57 Hcnonp3oBanue rpaduka GyHKIUYU AJIS peLICHUS] YypaBHEHHM 1
58 [Toxa3zatenbHble ypaBHeHUsI. OCHOBHbBIE METO/IbI PEIICHNUS TTOKA3aTENbHBIX YPABHEHU I 1
59 [Toka3zarenbHble ypaBHeHHS. OCHOBHBIC METO/BI PEIICHUS TOKA3aTELHBIX YPaBHEHHH 1
60 [Toxa3zaTtenbHble ypaBHeHUSI. OCHOBHbBIE METO/IbI PEIICHUS MOKA3aTeNbHBIX YPABHEHUH 1
61 KonTponbnas pabota: "[lokazarensHas pynkuus. [lokazarenbHble ypaBHeHuUs" 1
62 Jlorapudm uucna. CoiicTsa jgorapudma 1




63

Jlorapudm umncna. CoiicTBa jJorapudpma

1
64 Jlorapudm uucna. CoiicTsa porapudpma 1
65 JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI 1
66 JlecaTu4HbIE U HATYpAJIbHBIE JTOTapH(PMBI 1
67 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTAPHPMBbI 1
68 [IpeoOpazoBanue BEIpaXEHUH, COAEepKAMUX JTorapu(MbI 1
69 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIINUX JTOTaPHPMBbI 1
70 Jlorapudmmueckas GyHKIus, €€ CBOHCTBA U Tpaduk 1
71 Jlorapudmuueckas GyHKIUsA, €€ CBONCTBA U rpaduK 1
72 Hcnonp3oBanue rpaduka QyHKIMH 11 pELICHUs] YpaBHEHUH 1
73 Hcnons3oBanue rpaduka GyHKIUU AT peLICHUS YpaBHEHHIA 1
74 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOBI pEIICHUS JIOTapu(PMUIECKAX YpaBHEHHHA 1
75 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/BI pEIIEHUs JTorapu(PMUUECKUX YpaBHEHHUH 1
76 Jlorapudmuueckre ypaBHeHus1. OCHOBHbBIE METO/IbI PELIEHUS IOTapU(PMUUECKUX ypaBHEHUIN 1
77 PaBHOCHIIBHBIE TEPEXO0/Ibl B pEIIEHUH JIOTapu(MUUECKUX YpaBHEHUN 1
78 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILIEHUH JIOTAPU(PMUUECKUX YpaBHEHUIN 1
79 KonTponsnas pabora: "Jlorapudmuueckas pynkuus. Jlorapupmuyeckue ypapHeHHs " 1
80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT'€HC YMCIOBOI'0 apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YMCIIOBOTO apryMEHTa 1
82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apTyMeHTa 1
84 Tpuronomerpudeckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUIECKUX (PYHKIHI YHCIOBOTO 1

aprymeHTa
85 TpuroHoMmeTpuveckast OKpy>KHOCTB, OIIPEACTICHHE TPUTOHOMETPUIECKUX (PYHKITHI YHCITIOBOTO 1
apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1




87

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

1
88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
90 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 1
91 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKESHUN 1
92 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 1
93 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKECHUN 1
94 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1
96 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHA 1
97 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
98 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHA 1
99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1
100 Pemnienne TpUroHOMETPUYECKUX YpAaBHEHHIA 1
101 KonrtponbHas pabdora: "TpuroHoMerprudeckrue BEIpa)keHUsl U TPUTOHOMETpUYEeCKHe ypaBHEeHUs" 1
102 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs TIOC/IEIOBATEIFHOCTEH. MeTo ] MaTeMaTHYeCKON HHAYKITUU 1
103 MOoOHOTOHHBIE M OTpaHUYEHHBIE MT0ciIe0BaTeabHOCTU. McTopHs anann3a 6€CKOHEYHO MaJbIX 1
104 Apudmernueckas mporpeccus 1
105 I'eomeTpuueckas mporpeccust 1
106 BeckoneuHo yOpIBarolasi reoMeTpuiecKas mporpeccus 1
107 CyMMa 0eCKOHEUHO yOBIBaIOIIEH T€OMETPUUECKOU MPOTPECCUH 1
108 JInHEeNHbIN U SKCIIOHEHIMAIBHBIN pocT. Uucio €. dopmysa CI0KHBIX IIPOLICHTOB 1
109 JInHEeNHBIN ¥ 3KCIOHEHIMAIBHBIA pocT. Yncio e. @opmysa CIOXKHBIX TPOLIEHTOB 1
110 Hcnonp3oBaHue Nporpeccuu Ui pelieHns pealbHbIX 3a7a4 MPUKIIaHOTO XapaKTepa 1
111 Kontponbnas padota: "[locnenoBarensHOCTH U Iporpeccun’” 1
112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA 1




113

Touka pa3pbiBa. ACUMITOTHI rpaduKoOB QyHKIUN

1
114 CBoiicTBa GYHKIIMIA HETIPEPHIBHBIX HA OTPE3KE 1
115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
116 Merozn UHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1
117 MeToa MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB 1
118 Merozn UHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1
119 [IpumeHeHue CBOMCTB HENIPEPHIBHBIX (QYHKIUH JIJIsl pEIICHUS 3a/1a4 1
120 [IpumMeHeHme CBOWMCTB HEMIPEPHIBHBIX (DYHKIIMN JIJIsI pEIICHHS 3a/1a4 1
121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU 1
122 Onpenenenue, reoOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenue, GU3NMYECKUNA CMBICIT MPOU3BOIHOMN 1
124 VYpaBHeHUe KacaTeabHOU K rpaduky QyHKIUN 1
125 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1
126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA 1
127 [Tpon3BoiHBIE 3JIEMEHTAPHBIX PYHKLUI 1
128 [IpousBoiHas CyMMBbI, IPOU3BEACHMS], YACTHOTO M KOMIIO3ULIUU (PYHKIUI 1
129 [IpousBoiHas CyMMBbI, TPOU3BEACHUS, YACTHOTO M KOMIIO3ULIUU (PYHKIIUH 1
130 [Tpou3BoiHAs CyMMBI, TPOU3BECHNS, YACTHOT'O U KOMIIO3UIIUH (PYHKIIHI 1
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHnue, 06001IeHNe, cucTeMaTu3alus 3HaHui: "Y paBHeHus" 1
133 [ToBTOpeHME, 0000MEeHNE, cHCTeMaTH3aIUs 3HaHUH: "D yHKIIN" 1
134 Urorosast kKoHTpoJbHAS paboTa 1
135 HToroBast KOHTpOJIbHAS paboTa 1
136 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3aIUsl 3HAHU I 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJIACC

KosaunuyectBo
4acoB
Ne n/m Tema ypoka Kountpo
Bcer
JIbHbIE
]
padoThI
1 [IpumeneHme mpoN3BOIHON K UCCIETOBAHHUIO (DYHKIIHIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
2 [TpumMeHeHne IPOU3BOIHOMN K HCCIEI0BaHUIO (DYHKIMH HAa MOHOTOHHOCTb M SKCTPEMYMBI 1
3 [IpumeHnenue nponu3BOIHOM K HCCIET0BaHUIO0 (PYHKIIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBbI 1
4 [TpumMeHeHne IPOU3BOIHOMN K HCCIEI0BaHUIO (DYHKIMH HAa MOHOTOHHOCTb M SKCTPEMYMBI 1
3) [IpumeneHre mpoN3BOIHON K UCCIETOBAHHUIO (DYHKIIHIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
6 [IpumeneHnue nponu3BOIHOM K HCCIET0BaHUIO0 (PYHKIIUN HAa MOHOTOHHOCTb U 3KCTPEMYMBbI 1
7 HaxosxneHue HauOoJbIIero 1 HAMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
8 Haxoxaenne HanbombIIero 1 HaMMEHbILIEr0 3HaYeHHsI HETIPEPhIBHOM (PYHKLIMU Ha OTpe3Ke 1
9 HaxosxneHue HauOoJbIIero 1 HAaMMEHBIIETO 3HaYEeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
10 Haxoxaenne HanbombIIero 1 HaMMEHbILIEr0 3HaYeHHsI HETIPEPbIBHOW (PYHKIIMU Ha OTpe3Ke 1
11 HaxosxneHue HauOoJbIIero 1 HAMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
12 Haxoxxnenne HanOonbIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITMHM Ha OTpE3Ke 1
13 [Ipumenenne Mponu3BOIHON ISl HAXOKICHNS HAWTYUIIEro PEIIEHUs B IPUKIIAIHBIX 3a7a4ax 1
14 [TprMeHeHre TpOM3BOIHON I HAX0XACHUS HAWTYUIlIero peleHus B MPUKIaIHbIX 3a1a4ax 1
15 [TpumeneHne Npon3BOIHON AJIS ONPEeNIEHHs] CKOPOCTH M YCKOPEHHMS Mpoliecca, 3alaHHOro (hopMyIoi 1
WK TpapuKOM
16 [TpumeneHne mpoN3BOIHON AJIS ONpEeNIEHHs] CKOPOCTH M YCKOPEHHMS Mpoliecca, 3alaHHOro (hopMyioi 1
WK TpapuKOM
17 Kommozurust ¢hyHKImii
18 Komnosunus ¢pyHkuumit 1




19

Komnosunus ¢pyHkuumit

1
20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUH HA KOOPIUHATHOMN TIIOCKOCTH 1
21 I'eomerpuueckue 0O6pa3sl ypaBHEHHI Ha KOOPAMHATHOHN TIOCKOCTH 1
22 KonTponpHas padora: "UccnenoBanue GyHKIHA ¢ TOMOIIBIO TPOU3BOIHON" 1
23 [TepBooOpa3Has, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [IepBooOpasubie aneMeHTapHbIX QyHKIMIA. [IpaBuia HaxoXIeHNs: IEpBOOOPA3HBIX 1
25 [TepBoobOpazubie snemMeHTapHbIX GyHKIMHA. [IpaBuia HaxoxaeHUs TEPBOOOPA3HBIX 1
26 Wurerpan. ['eomeTpuueckuii cMplca UHTETpajia 1
27 Boruncnenue onpenenéunoro unterpaia mno gpopmysne Hoerotona-JleitOnuna 1
28 Beruncnenue onpenenéanoro naterpaia mo Gopmysne Herotona-Jleitbnua 1
29 [TpumeHeHue uHTErpaia g HaXOXKACHUS IJI0MaIel TUIOCKUX GUryp 1
30 [Ipumenenne nHTErpaNa 1l HAXOXKICHUS 00BEMOB T€OMETPUIECKHUX T 1
31 [Tpumeps! pemieHunit quddepeHInaIbHbIX YpaBHEHUN 1
32 [Ipumeps! pemiennii quddepeHnnaIbHbIX YpaBHEHUM 1
33 MaremMaTHueckoe MOJISIMPOBAHUE PeaTbHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIInanbHbIX YpaBHEHUH 1
34 Kontponbnas padota: "[lepBoodpaznas u uHTErpan” 1
35 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 1
36 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu 1
37 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 1
38 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku 1
39 Tpuronomerpudeckne GyHKIINN, UX CBOHCTBA U TpaduKu 1
40 OT100p KOpHEHN TPUTOHOMETPUUYECKHX YPABHEHUH C OMOILBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
41 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C MTOMOIIBI0 TPUTOHOMETPUUECKON OKPYKHOCTH 1
42 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOIILBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
43 OT60p KOpHEN TPUTOHOMETPUUECKHUX YPaBHEHUI C MOMOIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH 1
44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1




45

Pemienne TpUroHOMETPUYECKUX HEPABEHCTB

46 Pemienue TpuroHoMeTpUYECKMX HEPABEHCTB

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
48 KonTtponsnas padora: "['paduku Tpuronomerpudeckux GpyHkimii. Tpuronomerpuieckue 1

HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/IbI PELLIEHNUS T0OKA3aTEIbHbIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEIIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METOIbI PEIICHUS JTOrapu(HPMUIECKIX HEPABCHCTB 1
o4 OCHOBHBIEC METO/IbI peIIeHUS JIoTapu(HhMUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METOIbI PelIeHUs JOrapu(MUUECKUX HEPABCHCTB 1
56 OcHOBHBIE METO/IbI PELIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI pEelIEHUs] UPPALMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEelIEHUs] UPPALMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIEC METO/IbI PEIICHUS] HPPAITMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEelIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
61 I'paduaeckre METOBI peICHHUS MPPAIIMOHAIEHBIX YPaBHEHHH 1
62 I'paduueckue MeTo bl peLIeHNs UPPALMOHATIBHBIX YpaBHEHUN 1
63 ['padrueckue MeTOIBI pEIICHUs IOKAa3aTeIbHBIX YPaBHEHUH 1
64 I'padmueckue MeTo bl pelIeHHs oKa3aTeIbHbIX HEPABEHCTB 1
65 ['padmyeckue METOABI pelIeHHs TOTapUPMUUIECKUX ypaBHEHUI 1
66 I'padmueckue MeTo bl pereHust JorapupMHUUECKUX HEPABEHCTB 1
67 ['padmyeckue MeToAbl pereHus JIOrapupMUIECKIX HEPABEHCTB 1
68 I'padmueckue MeTo bl pelIeHHs OKa3aTeIbHBIX U JIOTapu(MUUECKUX YpaBHEHHH 1
69 ['padprraeckue MeTOIBI peIIeHUs MOKA3aTENbHBIX U JIOTApU(PMUUECKUX YPAaBHCHHUI 1




70

I'paduueckue MeToIbI pelICHHS MTOKa3aTEeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB

1
71 ['padpuaeckue MeTOIBI pelIeHUs MOKa3aTENbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB 1
72 KonTtponsnas padora: "UpparuonaibHele, TOKa3aTelbHbIE U JJorapu(MUUECKUE HEpaBeHCTBA" 1
73 KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKasi pOPMBI 3aMCH KOMITJIEKCHOTO YUCIia 1
74 KommuiekcHble uncna. AnreOpanueckas U TpUroHoMeTpudeckasi opMbl 3aHCH KOMITJIEKCHOTO YUCIIa 1
75 ApudmeTndeckre onepanuy ¢ KOMITIEKCHBIME YUCIIaMU 1
76 Apudmerrdeckue onepanuu ¢ KOMITIEKCHBIMHA YUCIIaMHU 1
77 N3006pakeHne KOMIJIEKCHBIX YKCEl Ha KOOPIMHATHON INIOCKOCTH 1
78 N3o00pakeHre KOMIUICKCHBIX YMCeI Ha KOOPAMHATHOM IJIOCKOCTH 1
79 ®opmyiia Myaspa. KopHu N-0i1 CTENEHN U3 KOMIUIEKCHOTO YUCia 1
80 ®opmyna Myaspa. Kopau N-oif creneHn U3 KOMILIEKCHOTO Yncia 1
81 [IpumMeHeHre KOMIUIEKCHBIX YHCEN U peeHus (GU3NIECKUX B TEOMETPHUECKUX 3a1a4 1
82 Konrponsnas padora: "KommiekcHsie yucna" 1
83 HarypanbHble ¥ mebie yrciia 1
84 HatypanbHble u 11en1ble yncia 1
85 [IprMeHeHne NpU3HAKOB AEIMMOCTH LEIIBIX YUCEI 1
86 [IpumMeHeHre MPU3HAKOB JACTUMOCTH HENBIX YUCEIT 1
87 [Tpumenenne npusHakoB aeaumocty nensix yucen: HOl n HOK 1
88 [Tpumenenne npuzHakoB aemuMocty 1ensix yucen: HOJl u HOK 1
89 [IpumeHeHre MPU3HAKOB IETMMOCTH IENBIX YUCEN: OCTATKH [0 MOJIYJIIO 1
90 [IpuMeHeHne MPU3HAKOB ACIUMOCTH IEBIX YHCEI: OCTATKU 110 MOJIYITIO 1
01 [IpumeHeHne NpU3HAKOB IETMMOCTH IIEIIBIX YUCEN: aNropuT™ EBKinaa 1is perieHus 3a1a4 B LeNbIX 1

qHCIax

92 KonTponbras padota: "Teopus 1enbix qucen" 1
93 Cucrtema U COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-CIIE/ICTBUS
94 CucremMa 1 COBOKYITHOCTh ypaBHEHHl. PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-CIIEICTBUS




95 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHU 1
96 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH MPpaAI[MOHAJIbHBIX YpaBHEHHH 1
97 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH MMOKa3aTeNbHBIX YpaBHEHHH 1
98 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH IMOKa3aTEbHBIX YPaBHEHUI 1
99 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH JIorapuMUUECKuX ypaBHEHUN 1
100 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH JIorapu(pMHUUECKUX ypaBHECHUN 1
101 [TprMeHeHHe cucTeM K pellIeHUI0 MaTeMaTUYeCKHX 3aa4 U 3ajayu U3 pa3IMyHbIX 00JacTel HayKu U 1
peasbHOM JKU3HU, UHTEPIIPETALHs TOJTyYeHHbBIX PE3yJIbTaTOB
102 [IpumMeHeHne cuCTEM K PelICHUI0 MAaTEeMaTHYECKUX 3aj1ad ¥ 33]a9 U3 Pa3IMUHBIX 00JIacTel HAYKH U 1
peanbHON )KU3HH, HHTEPIIPETAIUS TIOIYYEHHBIX PE3yIbTaTOB
103 [TprMeHeHNEe HEpaBEHCTB K PELICHUIO MaTEMAaTHUECKUX 3a/1a4 U 3a/1a4 U3 pa3JInYHbIX 001acTeil HayKu 1
U peasIbHON KU3HH, HHTEPIIPETALUS TTOIYIECHHBIX PE3YyIbTaTOB
104 Konrtponbnas pabora: "Cucremsl paliioHaJIbHBIX, HPPALlMOHATIBHBIX [TOKa3aTeIbHBIX U 1
JorapupMHUECKUX ypaBHEHUN"
105 PannonanbHble ypaBHEHUsI ¢ TapaMeTpamMu 1
106 PannonanbHbIe HEpaBEHCTBA ¢ TapaMeTpaMu 1
107 PanronanbHbIE CUCTEMBI € TapaMETPAMU 1
108 HppanmoHanpHble ypaBHEHUS, HEPABEHCTBA C IapaMeTpaMu 1
109 HppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu 1
110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C TapaMETPaMu 1
111 IToka3aTenbHbIE CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEeHHUs, HEPAaBEHCTBA C MapaMeTpaMu 1
113 Jlorapugmuueckue CUCTEMbI ¢ TapaMeTpamMu 1
114 TpuroHomeTpruecKue ypaBHEHHs C IapaMeTpamMu 1
115 TpuronomeTpruyecKkrue HEPaBEHCTBA C MapaMeTPaMHU 1
116 TpuronomeTpudecKkre CUCTEMBI ¢ TTapaMeTpamMu 1




[TocTpoeHue u nccnenoBaHUE MATEMATUYECKUX MOJIEIIEH PEANIBHBIX CUTYallUi ¢ TIOMOILBIO YPaBHEHUI

117 1
C mapamMeTpaMu
118 [TocTpoenwne u ucciieq0BaHNE MaTEMATHYECKIX MOJICIICH peallbHbIX CUTYAIIUi C IIOMOIIBI0 CUCTEM 1
YPaBHEHUH € ITapamMeTpamu
119 [TocTpoeHue U MCClieIOBAaHNE MAaTEMAaTHYSCKUX MOJICIICH pealbHBIX CUTYAIMi ¢ TOMOIIBIO CUCTEM 1
YpaBHEHHH ¢ TTapaMeTpaMH
120 KonTponpHas padora: "3amgauu ¢ mapamerpamu’ 1 1
121 [ToBTOpEHME, 0000IIEHUE, CHCTeMaTH3alKsl 3HaHu: Y paBHeHU" 1
122 [ToBTOpenue, 06001IeHNE, cCHCTeMaTu3anus 3HaHui: "Y paBHeHus" 1
123 [ToBTOpenue, 0000MmIEHHE, ccTeMaTu3anusd 3Hanui: "YpaBsaennsa. CucreMsl ypaBHEHUI" 1
b b
124 [ToBTOpeHKe, 0000IIEHUE, ccTeMaTH3anus 3Hanui: "HepaBeHncTaa" 1
125 [ToBTOpeHue, 0600IIeHNE, cucTeMaTu3anus 3Hannii: "HepaBencTna" 1
126 [ToBTOpEeHME, 0000IIEHUE, ccTeMaTh3anus 3Hanui: "HepaBeHncTaa" 1
127 IToBTOpenue, 0000eHNEe, cucTeMaTru3anus 3HaHui: "[Iponssoauas u e€ npumenenne" 1
b b
128 IToBTOpeune, 0000MIEHHE, cucTeMaTu3anus 3Hanuii: "I[IponsBoaHas u €€ npumMeHeHue" 1
b b
129 [ToBTOpenue, 06061meHne, cucreMaTu3anus 3HaHui: "[IponsBoanas u e€ npumeHenue" 1
130 [ToBTOpenue, o6o0IIeHNe, cucTeMaTn3anus 3Hanuil: "Uurerpan u ero npuMmeHeHue" 1
131 [ToBTOpenue, 06061meHne, cucreMaTu3anus 3HaHui: "OyHkuun" 1
132 [ToBTOpenue, 060061IIeHNE, cucTeMaTH3aIus 3HaHui: "DyHKIN" 1
133 [ToBTOpeHME, 0000MEeHNE, cUCTeMaTH3aIUs 3HaHuH: "D yHKITIN" 1
134 Wrorosast kKoHTpoJbHASA paboTa 1
135 HToroBast KOHTpOJIbHAS paboTa 1
136 TToBTOpenue, 0000IIEHIE, CUCTEMATH3AIMS 3HAHUHA 1
b b
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 10







[Ipunoxxenue k paboueii mporpamMme

«®opmbl yuyeTa padoueil NporpaMMbl BOCIIUTAHUS»

Yy OTHOIICHUHN MEXAY YUUTEJIEM U €ro YUYeHHUKAMHU, CITIOCOOCTBYIOIIUX TO3UTUBHOMY
BOCTIPUSATHIO YUAIIUMHUCS TPEOOBAHUN U MPOCHO yUUTEINS, TPUBJICUCHUIO X BHUMAaHUS K
o0cyxaeMoii Ha ypoke HH(POpMAIUH, aKTUBU3AIMH UX MTO3HABATEILHOM NESTEIbHOCTH;

MoOYyXIeHUE KOJIHLHIKOB COOJII0IaTh HA YPOKE OOIIEPUHSATHIC HOPMBI TTOBEICHUS,
mpaBuIia OOIICHHSI CO CTAPIIMMHU (YUYUTEISIMUA) M CBEPCTHUKAMU (00YYarOIIIIMICS),
MPUHLIMIIBI Y4eOHOM TUCIUIUIMHBI U CAMOOPTraHU3alINN;

MPUBJICYCHNE BHUMAHUS IIKOJbHUKOB K IIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YPOKax
SIBJICHHUM, OpraHu3aIus uX padoThl C IOJIy4aeMOi Ha YPOKE COLUATIbHO 3HAYUMOM
uH(pOpMaIel — MHUIMUPOBAHUE €€ 00CYKICHUS, BEICKA3bIBAHHS YIAIIUMUCS CBOCTO
MHEHHUS 110 €€ MOBOAY, BIPAOOTKH CBOETO K HEil OTHOIICHHUS,

MCIIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEH CoZiep)aHusl Y4eOHOTO TIpeMeTa
yepe3 AEMOHCTPALIUIO IETSIM IPUMEPOB OTBETCTBEHHOT0, TPAXKJAHCKOTO ITOBEICHNUS,
MPOSIBIICHUS YEJIOBEKOIIO0US U 100pOCepACYHOCTH, Yepe3 0100 COOTBETCTBYIOLINX
TEKCTOB JJISl YT€HUs, 3a]1a4 AJIs PelIeHus, MPOOIEMHBIX CUTYAIUH JJIsl CTAHOBJICHHE
JIOBEPUTENBHBIX 00CYXK/IEHHUS B KIIAcCe,;

MPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (DOPM pabOThI yUAIIUXCS: HHTEIUICKTYaJIbHBIX,
JI€JIOBBIX, CUTYallUOHHBIX UT'P, CTUMYJIHPYIOIIKUX TO3HABATEIbHYIO MOTHUBALIMIO
HIKOJILHUKOB; TUCKYCCUN, KOTOPBIE AAIOT YYAITUMCS BO3MOKHOCTh IPHOOPECTHU OTIBIT
BEJICHHS] KOHCTPYKTUBHOTO JTUAJIOTa; TPYMIIOBOM pabOThI HIIM pabOTHI B Tapax, KOTOPHIE
yuaT MKOJbHUKOB KOMaHIHON paboTe U B3aUMOICUCTBHUIO C APYTUMHU JAETHMU;
BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE MOMOTatoT MOAAEPKAaTh MOTHBALUIO
JIleTel K MOIYYEHUIO 3HAaHUH, HATA)KUBAHUIO MTO3UTHUBHBIX MEXIMYHOCTHBIX OTHOLIEHUHN
B KJIacce, TOMOTal0T YCTAaHOBJICHUIO TOOpOKeNnaTenbHONU aTMoc(hephl BO BpeMsl YPOKa;
opranu3aus medcrsa, HACTABHUUECTBA MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YUALTUXCS
HaJl UX HEYCIEBAIOIINMH OJJHOKJIACCHUKAMHU, JIAIOIIETO MIKOJbHUKAM COLIMAIBHO
3HAYMMBIA ONBIT COTPYJHUYECTBA U B3aUMHOM MOMOIIIH;

WHUIIMAPOBAHUE U TIOJIEPIKKA UCCIIET0BATEIIbCKON IeATETbHOCTH IIKOJIBHIUKOB B
paMKax peaii3alid UMUA WHIUBUIYaJIbHBIX U TPYNIOBBIX UCCIIEI0BATEIBCKUX TPOEKTOB,
YTO JaCT MIKOJbHUKAM BO3MOXKHOCTh MPHUOOPECTH HABBIK CAMOCTOSITENIEHOTO PEIICHHUS
TEOPETUIECKON POOJIEMbI, HABBIK TeHEPUPOBAHUS U 0(hopMIIeHHsT COOCTBEHHBIX UJICH,
HaBBIK YBOKUTEIHLHOTO OTHOIIEHHUS K Yy>KHM HIESIM, 0QDOPMIICHHBIM B padoTax JPYyrux
Mccre0BaTeNel, HaBbIK IMyOJIMYHOTO BBICTYIUICHHS TIEPE]T ayIUTOPHEH,
apryMEHTHPOBAHUS U OTCTAMBAHUS CBOEH TOUKH 3PEHUSI.



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Beenute YuebHuk: Anrebpa u Hauana MaTeMaTHYECKOTO aHAIN3A.
10knacc(yrnyOnénnsiii yposens) A.I'.Mep3msik, 1.A. Homuposckuii, B.M.
[TonsikoB. M.: U3natenbckuii nentp «Benrtana-I'pad»,2020

AnreOpa 1 Hauaja MaTeMaTHYeCKOro aHanu3a. 1 1kmacc(yriayO0aEHHbIN yPOBEHB)
A.I''Mep3nsak, [{.A. Homuposckuii, B.M. ITonsakos. M.: «ITpocsemenue»,2021

BAPHUAHT

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Beeaute YueOnuk: Anrebpa n Hayaia MaTeMaTUUECKOTO aHaJn3a.
10xmacc(yrayonénnsiii ypoBeHb) A.I.Mep3msk, JI.A. HomupoBckuii, B.M.
[TonsikoB. M.: U3natenbckuii ientp «Benrtana-I'pad»,2020

AnreOpa 1 Hauana MaTeMaTU4YecKoro aHanusa. 1 1kmacc(yriayO0aEHHbIN ypOBEHD)
A.I''Mep3nsk, [{.A. Homuposckuii, B.M. [Tonsakos. M.: «IIpocsemenue»,2021

JaHHBIC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



Beenurte nannbiel. Poccuniickast anekTponHas mkoia https://resh.edu.ru/

2. MareMaTHYeCKHe OJMMITAAIBI H OJIMMIIMATHBIC 3a1a4H, — [JIEKTPOHHBIN
pecypc], — pexum goctymna: http://www.zaba.ru.

3. Meroanka npernoilaBaHusl MATEMaTHKH — [JIEKTPOHHBIN pecypc], — peKum
nocryma: http://methmath.chat.ru.

4. Peectp mpuMepHBIX 00111€00pa30BaTEIbHBIX IPOrpamMM [IIEKTPOHHBIHI
pecypc], — pexxuM goctyma: http://www.fgosreestr.ru.

5. IlyreBoautens «B Mupe HayKu» IS MIKOJBHUKOB [3JICKTPOHHBIH pecypc], —
pexuM goctyna: http://www.uic.ssu.samara.ru

6. DJIEKTPOHHAs XPECTOMATHS 110 METOJIUKE TIPEIOIaBaHUsI MATEMATUKH

[amekTpoHHBIN pecypc], — pexxuM goctyma: http://fmi.asf.ru.






