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HOACHUTEJBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havajla MATEMaTHYECKOTO aHaIN3a» SBIIAETCS
OJIHUM W3 HauOoJiee 3HAYMMBIX B IpOrpaMMe cpenHero ooiero oOpa3zoBaHus,
MOCKOJIbKY, C OJJTHOW CTOPOHBI, OH 00eCTeunBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YUYEHHSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C JIpyrod CTOpPOHHI,
dbopMHpYET JIOrMUecKoe U a0CTPaKTHOE MBIIIJICHUE O0YYaIOIIMXCS Ha YPOBHE,
HEOOXOUMOM [IJIi OCBOCHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CIIOBECHOCTH M JIPYIHMX JIUCHUIUIMH. B pamkax naHHOro y4eOHOro Kypca
oOy4Jaroniuecs: OBJIAZIEBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOW HAyKH,
KoTOpas (GopMyIHUPYyeT CBOU JOCTHKEHUSI B MAaTEMaTHIECKOUN (opMme.

VY4eOnblil Kypc anreOpbl M Hadal MaTEMaTHYECKOTO aHaIn3a 3aKJIabIBACT
OCHOBY [IJI1 YCIELIHOTO OBJIQJICHUSI 3aKOHaMu (DU3UKH, XUMHH, OHUOJIOTHH,
MMOHMMAHUS OCHOBHBIX TEHJICHIIMN pPa3BUTHUA SKOHOMHUKH U OOIIECCTBEHHOU
KU3HU, TI03BOJIAET OPUEHTUPOBATHCS B  COBPEMEHHBIX HHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCIOJIb30BaTh UX IS AAJbHEHIIErO
oOpa3oBaHMsi W B TIOBCEAHEBHOM Ku3HU. B TO ke BpeMs OBJajJcHHE
a0CTpakTHBIMM M  JIOTMUECKH CTPOTUMHM KOHCTPYKUUSIMU — aiareOpel U
MaTeMaTUYeCKOr0 aHaldu3a pa3BUBAET yYMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKA3bIBaTh YTBEPKIACHUS C TTOMOIIBIO HHIYKIIHH
U pacCyXJaTh JEIyKTUBHO, HCIIOJIb30BaTh OOOOIIEHHME W KOHKPETH3AIIUIO,
a0bCTparupoBaHue H aHaJIOTHIO, (OpMUPYET KpEeaTUBHOE U KPUTHYECKOE
MBIIICHUE.

B xone uzyuenus: yueOHoro kypca «Anredpa U Hayajga MaTeMaTH4YeCKOTO
aHajan3a» 00ydJarouuecs MoJy4atoT HOBBIM OMBIT PElISHUs] MPUKIIATHBIX 3a/1a4,
CaMOCTOSITENIbHOTO  MOCTPOEHUS  MAaTeMaTUYECKUX  MOJIENIEd  peajbHbIX
CUTYyalliid, HTEPIPETAIIMU TOJYYEHHBIX PEUICHUM, 3HAKOMATCS ¢ MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B TNPHUPOJAE, HAyKEe M HCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIHHBIM BOCITUTATEIBHBIM MOTEHIIUAIOM,
KOTOpPBI peamu3yeTcss Kak uepe3 Y4YeOHBI MaTepuas, CIOCOOCTBYIOITUI
(OpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHUS, TaK U 4Yepe3 crnelupuKy ydyeOHOu
NeATEeIbHOCTH, TpeOyIome MNpoAODKUTEIbHON KOHILIEHTPAllMM BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJYyYCHHBIH
pe3yJbTar.

B ocHoBe meronuku oOydyeHus anreOpe M HadajlaM MaTeMaTH4eCcKOro
aHaJM3a JISKUT eI TeIIbHOCTHBIM MPUHITUI O0yYEHUS.



B crpykrype ydeOHOro kypca «AnreOpa W Hadajga MaTeMaTHYE€CKOrO
aHaJlM3a» BBIJCICHBI CIEIYIOIINE COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna w BeUMCHCHHs», «@DyHKmmu U rpadukuy, «YpaBHEHHS U
HEpaBEeHCTBay», «Hauana MaTeMaTHYeCKOTro aHalmu3a», « MHOXKECTBa U JIOTUKAY.
Bce ocHOBHBIE coaep)KaTeIbHO-METOAMYECKHE JUHUM HM3y4aloTcs Ha
MPOTSKEHUU JIBYX JIET OOyYEHHsSI Ha YPOBHE CpEIHEro o0uiero oopaszoBaHus,
€CTECTBEHHO JOTIOJIHAS IPYT APYyTa U MOCTEIICHHO HACHIIIAsCh HOBBIMUA TEMaMHU
U paznenamu. [laHHBIA yueOHBIH Kypc SBISETCS WHTETPATHBHBIM, MOCKOJIBKY
o0BenuHsAEeT B ceOe colep)kaHWe HECKONBKUX MaTeMaTHYeCKUX TUCITUILIVH,
TaKUX Kak anredpa, TPUTOHOMETPHUS, MaTEeMATHYECKUW aHaln3, Teopus
MHOJKECTB, MaTemMaThueckas Jioruka u jpyrue. I[lo Mepe Toro kax
oOyuaroluecs: OBJIaIeBalOT BcE Oosiee MMPOKUM MATEMAaTUYECKUM allIapaToM,
y HHUX IOCJIEI0BATENIbHO (POPMUPYETCS U COBEPILIECHCTBYETCS YMEHUE CTPOUTH
MaTEMaTHYeCKyl0 MOJENb pPEaJbHOW CUTyallud, NPHUMEHATH 3HAHMUS,
MOJIy4Y€HHBIE MPU M3yYEeHUU Y4EOHOTO Kypca, Ui PEIICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAHHON MAaTeMaTHYECKOW 3aJadyd, a 3aTeM HWHTEPIPETHPOBATH
CBOU OTBET.

CopepxarenpHo-MeTOoMYecKass  JUHUS  «Yucina U BBIUUCICHUSD)
3aBepiIaeT (HpopMHpPOBaHNE HABBHIKOB MCIOJIB30BAHUS JCUCTBUTEIHHBIX UUCEN,
KOTOpO€ ObUIO HAaYaTO Ha YPOBHE OCHOBHOro 0011ero oopazosanus. Ha ypoBHe
cpenHero oOmiero oopa3zoBaHusi 0c000e BHUMaHUE yaenseTcs GOpMHUPOBAHHUIO
HaBBIKOB PallMOHAJIbHBIX BBIYMCICHUM, BKIIOYAIOMIMX B €€0Sl MCIOJIb30BaHUE
pa3auuHbIX (OpM 3amuCcH YuCia, YMEHHE JielaThb NPUKUIKY, BBIITOJHATH
npuOIMKEHHBIE BBIUMCIICHUS, OIEHUBATH YHCIIOBBIE BBIPAKECHHS, pabOTaTh C
MaTEeMaTHUYeCKUMH KOHCTAaHTaMH. 3HAKOMbIE OOYyYaromMMcsi MHOKECTBa
HaTypaJIbHbIX, LIEJbIX, PAllMOHATBHBIX U IEHCTBUTENBHBIX YUCEI TOMOIHIIOTCS
MHOKECTBOM  KOMIUIEKCHBIX uucel. B  kaxaoM W3 3THX MHOXECTB
paccMaTpuBalOTCA CBOMCTBEHHBIE €My CHEIM(pUYECKHE 3aJaddl W OMepaluu:
JICTICHuEe HaIlesio, ONMEPUpPOBAHWE OCTATKAMHW HA MHOXKECTBE IIENBIX YHCEN,
0co0ObIe CBOMCTBA paIlMOHATIBFHBIX U UPPAIMOHAIBHBIX Yncel, apudmeTnyeckue
orepaly, a TaKKe W3BJICYCHUE KOPHS HATYypajbHOW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX 4Hcell. briaromapst mocieoBaTelbHOMY pacIIMpeHHIO Kpyra
MCTIONB3YEMBIX YMCET U 3HAKOMCTBY C BO3MOXKHOCTSAMH WX TMPUMEHEHUS IS
pelleHrs pa3NUYHBIX 3adad  (QopMmHpyeTcs TpEeACTaBICHHWE O EIMHCTBE
MaTEeMaTHKU KaK HAyKd U €€ poJid B MOCTPOEHUHM MOJENEH peanibHOro MUpa,
IITUPOKO UCITOJIB3YIOTCSI 0000IICHNE U KOHKPETH3AIIHA.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHUU BCETrO
oOydeHHsI Ha ypOBHE CpEeIHEro o0Iero oOpa3oBaHUs, MOCKOJIbKY B KaXIOM



pasnene [IporpamMmbl IpeayCMOTPEHO pEIICHHE COOTBETCTBYIOLIUX 3aaad. B
pesynpTaTe O00ydYaromuecs OBJAACBAIOT pPa3IMYHBIMH METOJAMU PEIICHUs
pallMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTeNIbHbIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
comepkammx mapaMmeTpsl. [lomydeHHbIE YMEHHUS HMIUPOKO HCIOIB3YIOTCS TIPH
UCCIENOBAaHUM  (PYHKUIMHA € TOMOINBIO TMPOU3BOJHOM, TNPH pEUICHUH
OPUKJIAJAHBIX 3a/lad M 3aJlad Ha HaXO0XIACHUE HauOOJBIIMX U HAUMEHBIIUX
3HaueHui QyHKuMU. [laHHas cojepskaTenbHas JIMHUS BKIIOYAET B ceOsl TakKe
dbopMHpoBaHWE YMEHHMU BBIMIOJIHATH Pacu€rhl 1Mo (GopMysiaMm, mpeoOpa3oBaHus
paIMOHANBHBIX, WPPANMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUH, a
TaK)Ke BBIPQKCHHH, COJEPIKAIIUX CTETICHH | JIoTapru(Mbl. biarogaps n3y4eHuro
anreOpandyeckoro  Marepuaiga  NPOUCXOAUT  JajbHEHINee  pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUICHUS! 00y4daromuxcs, GOpMUPYIOTCS
HaBBIKM JIEAYKTUBHBIX pPacCyKIeHUH, padOThl C CHMBOJIBHBIMH (OpMaMH,
MPEACTABICHUS] 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJAEC PaBCHCTB U
HepaBeHCTB. AnreOpa npesaraet 3p(EeKTUBHbIE UHCTPYMEHTHI ISl PELICHUS
IPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1ay, HATJSAHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK 3bIKa HAyKH.

ConepxarenbHO-MeTOaUYEeCKass JHHUS «DYHKIIMA W TpapuKm» TECHO
MeperuieTaeTCs ¢ IPYruMHU JIMHUSIMH YIeOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3alaéT TOCJIENOBAaTEILHOCTh H3ydYeHHs] MaTepuana. I3ydenwue
CTEIIEHHOM, TOKa3aTelIbHOM, JIOTapU(PMHUUECKOM U TPUTOHOMETPUUYECKUX
GyHKIIMNA, UX CBOWCTB U TpadUKOB, MCIONB30BaHWE (YHKIMNA I pElIeHUs
3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB M PeaTbHOM KU3HU TECHO CBSA3aHO KaK C
MaTeMaTHYECKUM aHAIM30M, TaK M C PEIICHUEeM YpaBHEHMI W HepaBeHCTB. [Ipu
ATOM OOJIbIIIOE BHUMAaHHE yhaenseTcs (OPMHPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXKAY Pa3IMYHBIMU BEJIMYMHAMU, HUCCIIEIOBATH
MOJIy4eHHbIE (PYHKIMU, CTPOUTH UX Ipaduku. MaTepual 3Toil coaepkareabHON
JUHUW HAIECJICH Ha Pa3BUTHEC YMCHUH W HABBIKOB, IMO3BOJISIOIINX BBIPAXKaTh
3aBUCUMOCTH MY BEIMYMHAMH B Pa3IMYHON (opMe: aHAIUTHYECKOH,
rpaguueckoii u cioBecHoi. Ero wu3ydeHwe CrnocoOCTBYeT pPa3BUTHIO
ANTOPUTMHYECKOTO MBIIIJICHUS, CHOCOOHOCTH K 0000IICHHUIO U KOHKPETHU3AIlHNH,
VICTIOJIB30BAHUIO aHAJIOTUH.

ConepxarenpHas auHus «Havyana MaremaTrueckoro aHaiu3a» MO3BOJISIET
CYIIIECTBEHHO PACHIUPHUTh KPYyr KaK MaTEMaTHYECKUX, TaK M TPHUKIATHBIX
3a/1a4, JOCTYIMHBIX OOYYalOIIMMCS, TaK KaK y HUX TOSIBISETCS BO3MOXKHOCTH
CTpOUTh TpadUKU CIOXKHBIX (DYHKIUN, ONpEenensaTb WX HauOOJbIINE W
HAaUMEHBIIME 3HAYEHUS, BRIUUCIATh TUIOMaan Guryp u oObEMBI TeJ, HAXOAUTD



CKOPOCTH U YCKOPEHHUS MpoI1eccoB. JlaHHas copepkaTenbHas JIMHUS OTKPhIBAET
HOBBIC BO3MOXKHOCTH TIOCTPOCHHSI MAaTEeMaTUYECKUX MOJEIEH pealbHBIX
CUTyalllid, MO3BOJISIET HAXOJWTh HAWITY4IlIEE€ PEIICHHE B MPUKIAJHBIX, B TOM
YUCJE COLMAJIbHO-)KOHOMHUYECKUX, 3a/adyax. 3HAKOMCTBO C OCHOBAaMH
MaTEMaTHYeCKOrO  aHajliuM3a  CIIOCOOCTBYET  pPa3BUTHIO  abCTPakKTHOTO,
(hOpMaTbHO-JIOTMYECKOTO M KPEaTUBHOTO MBITIUICHUSI, (DOPMUPOBAHUIO YMEHUI
pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTEMAaTUKM B HAayKe, TEXHUKE U
uckycctBe. O0yuaronuecs: y3HaloT O BBIJAIOIIUXCS PE3YNIbTAaTaX, MOJTYYSHHBIX
B XO/I€ Pa3BUTUS MAaTEMAaTHKU KaK HAyKu, U 00 UX aBTOpax.

ConepxaTenpHO-MeToAnYecKast TMHUS « MHOXKECTBA U JIOTHKA» BKIIIOYAET
B ce0s AJIEMEHThl TEOPUM MHOXKECTB M MATE€MaTUYECKOW JIOTHKU. TeopeTuko-
MHOXECTBEHHBIE IPEACTABIICHHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM
MaTEeMaTUKHU W MpeJiaraloT HanboJsiee YHUBEPCATbHBIN S3bIK, 00bEIUHIIONIHIMA
BCE pas3feiabl MaTeMaTUKM U €€ MPWIOKEHUW, OHU CBS3BIBAIOT pa3HBIC
MaTeMaTU4YECKUE AUCIUIUIMHBI U UX MPWIOKEHUsS B eauHoe 1enoe. [loatomy
BAXHO  J1aTh  BO3MOXKHOCTh  OOydYalomemycsi TMOHUMATh  TEOPETUKO-
MHOECTBEHHBIN $I3bIK COBPEMEHHON MAaTE€MaTUKH M HUCIOJIb30BaTh €ro s
BBIPAKEHUS CBOUX MbICHEH. [[pyruM BaKHBIM NPU3HAKOM MATEMATHUKHU Kak
HayKd CJIeAyeT IMpU3HaTh CBOWCTBEHHYIO €U CTPOroctb OOOCHOBAaHHMU W
CIEIOBAHUE  ONpPENENEHHBIM  MpPaBWJIaM  IOCTPOCHHUSI  JI0KA3aTEJIbCTB.
3HAKOMCTBO C AJIEMEHTaMH MaTeMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBINIICHUSI OOYYaroIIMXCsS, TO3BOJSET WM CTPOUTH CBOU
pacCyXJIeHHs Ha OCHOBE JIOTUYECKMX TMpaBujl, GOpPMHUPYET HABBIKU
KPUTHUYECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «Anredpa W Hauajga MaTeMaTHYECKOTO aHaIu3a
IPUCYTCTBYIOT OCHOBBI MaTEMATHYECKOI'0 MOJICIMPOBAHMS, KOTOPbIE TPU3BAHBI
CIoco0CTBOBaTh (DOPMUPOBAHMIO HABHLIKOB MOCTPOEHUS MOJENCH peaIbHBIX
CUTYallMil, MCCIIEOBAaHUS 3TUX MOJENIed C MOMOUIBIO ammapara anreOpbl H
MaTeMaTU4YECKOr0 aHajn3a, MHTEPIIPETalUK MOJTYYEeHHBIX pe3yiabTaTtoB. Takue
3a/laHUsl BIUIETEHBI B KaX/bI M3 pa3/iesioB MPOrpaMMBbl, IOCKOJBKY BECh
Marepuan yueOHOTO Kypca IIUPOKO MCIOJIB3YETCs ISl PEIICHUs TTPUKJIIATHBIX
3amau. [lpu pemeHWH peambHBIX TPAKTUYECKUX 3a7ad  OOydaroriuecs
pPa3BUBAIOT  HAONIOAATENIbHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, UCMOIb30BATh AHAIOTHIO, 0000IIAaTh U KOHKPETU3UPOBAThH
npobiemy. JlesTenbHOCTh MO (hOPMHUPOBAHUIO HABBIKOB PEIIECHUS MPUKIIATHBIX
3a/iay OpraHu3yeTCs B TPOIIecce U3YyUeHHUs BCEX TeM Y4eOHOro Kypca « Anredpa
Y Hayaja MaTeMaTU4eCKOro aHaJIN3ay.



Ha wusyuyenme yueOHOro kypca «Anrebpa u Havajga MaTeMaTHYECKOTO
aHanuzay» otBoauTcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B HezIel0), B
11 xnacce — 136 yacoB (4 yaca B HEJIEIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

PanmonaneHeie yncia. OObBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MTPOLIEHTHI,
OeckoHeuHble nepuoandeckue Apoou. [Ipumenenune apobel U MPOIECHTOB s
pelIeHNsT NPUKIAAHBIX 3a1ad W3 Pa3JIMYHBIX OTPACIIEW 3HAHUM W pEabHOU
KU3HU.

JlencTBuTEnbHBIE Yucia. PanyvoHanpHble W HPPALMOHAIBHBIE YHCIA.
ApudpmeTrnueckue omepanuu ¢ JIEWCTBUTENbHBIMU  uucIaMH. Moayinb
JNEUCTBUTEIBLHOTO 4HClIa U ero cBoicTBa. IlpuOnmxEHHBIE BBIYUCICHUS,
IIPAaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ wnenbiM mnokasareneMm. buHoMm Herorona. Hcenons3zoBaHue
HOAXOAsAmer (GOopMbl  3alMUCH  JCHCTBUTENBHBIX YHCEN JUISl  PELICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHBIX.

ApudmMernyecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ panuoOHANIBHBIM IIOKa3aTeNeM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuuHbie U HATypajbHBIC
norapu@Msl.

Cunyc, KOCHHYC, TAaHT'€HC, KOTAHI'€HC YHUCIIOBOrO apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa M TOXKIECTBEHHBIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb
ypaBHEHMS. PaBHOCWIIbHBIE YPABHEHHS U ypaBHEHUS-CleACTBUs. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LIENBIX U JPOOHO-PALMOHAIBHBIX YPaBHEHUN
W HEPABECHCTB. MHOTOWIECHBI OT OJTHOW IEepeMEeHHOM. JleneHne MHOrowIeHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3dy. MHoOrouneHsl ¢ LENbIMU
koappunmentamu. Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

WppauvoHaneHple  ypaBHEHUs.  OCHOBHBIE  METOJBl  PELICHHUS
MPPALMOHAJIBHBIX YPAaBHEHUM.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEMIEHUS MOKA3ATEIBHBIX
YpPaBHEHUN.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEpKALTUX JTOTapU(MBI.



Jlorapudmuueckue  ypaBHeHUs.  OCHOBHBIE  METOJbl  PEIICHUS
Jorapu(MUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE bopMybl. ITpeobpa3oBanue
TPUTOHOMETPHUUYECKHUX BBIPAKECHUU. Pemenue TPUTOHOMETPUYECKUX
YpPaBHECHUM.

Pemenne cucrem nMHEHWHBIX ypaBHEHHMM. Marpuna CUCTEMBI JIMHEWHBIX
ypaBHeHu#. Onpenenurenb MaTpuibl 2X2, €ro Te€OMETPUYECKUN CMBICT U
CBOMCTBA, BBIYHCICHHE €r0 3HAYCHUS, NPUMEHEHUE ONpEeAeIUTeNs s
pEelIeHUs] CUCTEMbl JIMHEHWHBIX ypaBHEHUH. PernieHue NpUKIAaIHBIX 3a4ad C
MOMOIIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHWi. MccnenoBaHne MOCTPOCHHOMN
MOJIEJIH € TOMOILBIO MaTPUIL U ONPEIETUTEIIEH.

ITocTpoeHne MaTeMaTHYeCKUX MOJEINIEH PeaIbHON CUTYyallud C TIOMOLIBIO
YpaBHEHUI U HEpaBEHCTB. [I[prMeHEHNE ypaBHEHUI U HEPABEHCTB K PEILICHUIO
MaTeMaTUYECKHX 3a/Jad W 3aJad M3 pa3iudHbIX O0JacTell HaAyKu M peaibHON
KU3HH.

DOyHKUMU U TpaGuKH

OyHkius, crnocoObl 3ananus ¢GyHKUMd. B3zanmHO 0o0paTHbie (QYHKIHH.
Kommnosumms ¢ynkumii. ['paduk QyHkImu. DnemMeHTapHbIE MpeoOpa3oBaHUs
rpa@uKoB (QyHKIHA.

Ob6nacth onpenesieHrss 1 MHOKECTBO 3HaueHU pyHkuuu. Hynu GyHkumm.
[IpomMexyTkn  3HaKomocTtostHCTBa.  UE€THble M HEU€THhlE  (PYHKLHUU.
[lepuognueckue  ¢pyHkuuu.  IIpoMeXyTkn  MOHOTOHHOCTH  (DYHKILIHH.
MakcuMymbl 1 MUHUMYMbl QyHKIMH. HanOonbliee 1 HauMeHblllee 3HAYECHUS
(YyHKUIHUU HAa TPOMEKYTKE.

Jlunelinas, kBagpaTU4Has U JPOOHO-TMHENHHAs (YHKIUU. DIEMEHTapHOE
UCCJIEIOBaHUE U TIOCTPOEHHUE UX I'paUKOB.

Crenennas GyHKIUS C HATYpaJIbHBIM M LIEJIBIM NOKa3aTeneM. E€ cBoiicTBa
u rpa¢guk. CoiicTBa U rpaduK KOpHS N-0il CTENEHU KakK (PyHKIMU OOpaTHOMN
CTENEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[TokazaTenbHas u Jorapudmuueckas pyHKIIMU, UX CBOMCTBA U TrpaduKu.
Hcnonp3oBanue rpadukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEIIEHUE TPUTOHOMETPUUECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B pPEAJIbHBIX MNPOLECCaX M SIBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHaJIu3a

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJaHUs MOCJEI0BaTeIbHOCTENH. MeTox
MaTEeMaTUYECKON UHIYKIUU. MoOHOTOHHBIE u OrpaHUYCHHbIC



IIOCIEA0BATENBbHOCTU. VICTOpUS BOZHUKHOBEHUSI MATEMAaTUYECKOTO aHAJIN3a KaK
aHayM3a 6ECKOHEUHO MaJIbIX.

Apudmernueckass UM reoMeTpUyecKass  MPOTrpeccud. becKOHEeYHO
yObIBaroiasi reomerpudeckas mnporpeccusi. Cymma OeCcKOHEUHO YObIBaromen
r€OMETPUYECKON Iporpeccuu. JIMHEWHbIM U 3KCIIOHEHIMAIBHBIA pocT. Yucio
e. GopmyIia CIOXKHBIX NMPOLEHTOB. Vcnonbs3oBaHue mporpeccuu sl peleHus
peanbHBIX 3a[1a4 IPUKIATHOTO XapakTepa.

HenpepoiBHble (yHKIMM U WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢ynkuuii. CBolicTBa (YHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToj
WHTEPBAJIOB ISl PEIICHUS HEPABCHCTB. lIprMeHEeHHE CBONCTB HEMPEPBHIBHBIX
(GyHKUMN JU1s1 pelieHus 3a1ay.

[leppass  w  BTOpas  mpousBoaHble  QyHkiuu.  OmnpenencHue,
reoOMeTpuYeckuii ¥  (U3MYECKUH  CMBICI  MPOM3BOJHON.  YpaBHEHUE
KacaTeJIbHOM K rpaguKy QyHKIIHH.

[IpousBoansie  snemeHTapHbIX  (yHkuWil. [Ipow3BogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIINY (HYHKIIUH.

MHoKecTBa M JIOTMKA

MHO0K€eCTBO, onepanuvyu HaJ MHOXKXECTBAMHU M HUX CBOMCTBA. /narpammbl
Oinepa—Benna. IIpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOTO ammapara s
ONMCAHUs PEAIBbHBIX MPOLECCOB M SBJICHHWM, IPU PELIEHUU 3a0a4 U3 JAPYTIUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOrO0 00bEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KITACC

Yucia u BIYUCTIEHUS

Harypanbuble u 1nensie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTHU
LENbIX Yuces, HanbonpIui oo aenmurend (nanee — HOJ[) m HanMmeHbIee
obmee kpatHoe (nainee — HOK), octaTtkoB mo moaysmro, anroputma EBkiuma st
penieHus 3a7a4 B 1EJIbIX Ynciiax.

Kommnekcublie uncna. Anredpandeckass ¥ TpUTOHOMETpuueckas (opMbl
3aMUCH KOMIUIEKCHOTO 4uciia. ApuMETHYECKHEe ONepanuu ¢ KOMIUICKCHBIMU
guciamu. M300pakeHne KOMITJIEKCHBIX YHCENT Ha KOOPJAMHATHOW TUIOCKOCTH.
Q®opmyna MyaBpa. KopHu n-oii cTeneHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCEN IS perieHus  (QU3WYeCcKuX U
reOMETPUYECKUX 3a/1au.

YpaBHeHMs U HEPABEHCTBA



CucremMa M COBOKYNHOCTh YpPaBHEHMl W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OTOop KOpHEH TPUTOHOMETPUUECKHX YPABHEHMH C  HOMOUIbIO
TPUTOHOMETPHUYECKON OKPYXHOCTH. Pemenue  TPpUrOHOMETPHUYECKHUX
HEPaBEHCTB.

OcHOBHBIE METOABl PEIICHUS TOKa3aTeNbHBIX M JIOTapUPMUUIECKIX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEUICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PELICHUS CUCTEM M COBOKYIHOCTEH PalMOHAJIBHBIX,
MPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapu(PMUYECKUX YPABHEHH.

VYpaBHEHUsA, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMHu.

[IpumeHeHne  ypaBHEHMH, CHCTEM M HEPAaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad U 3a7ad M3 pa3jMyHbIX oOJacTeld HayKu U peanbHON
KU3HH, UHTEPIPETALHS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMU U TpaGUKH

I'padpux kommosummu ¢yHkuuid. ['eomerpruyeckue oOpa3bl YpaBHEHHUH U
HEPABEHCTB HAa KOOPJIAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

I'padprueckue meTonbl pelieHus: ypaBHEHUN U HepaBeHCTB. I 'paduueckue
METO/Ibl PEIICHUS 3a7a4 C TapaMeTPaAMH.

Hcnonb3oBanne rpadukoB (YyHKUUN A7 HCCIEAOBAHUSA MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUM 3a7ay U3 JPYruX y4eOHBIX
IIPEIAMETOB U PEAIbHOM KU3HMU.

Hayana mareMaTH4ecKoro aHajausa

[IpuMeHeHre NpOM3BOIHON K MCCIIEOBAaHUIO (DYHKIIMI HAa MOHOTOHHOCTb
U oKcTpemyMmbl. HaxokaeHue HaumOOIbIIEr0o M HAaWMEHBUIEr0 3HauYeHUM
HEeNpepbIBHON (QYHKIIMH Ha OTPE3KeE.

[IpuMeHeHre NPOM3BOJHON I HAXOXKACHUS HaWIy4ylIero peuieHusl B
NPUKJIAJAHBIX 3ajadyax, JJIsl ONpeJeieHUs CKOPOCTH U YCKOpPEHHUs Ipoiiecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpa3Hbie
areMeHTapHbIX QyHkumid. [IpaBuia HaxoX1eHUs IepBOOOPa3HBIX.

WNurerpan.  ['eomerpuueckuil  CMbICA  HUHTErpaia.  Beruucienue
omnpenenéHHoro uaTerpana no gopmyne Hetorona-Jleitbuuia.

[IpumeneHne uHTErpayia g HAXOXACHHUS IUIouaiedl MiIoCKux (Guryp u
00BEMOB T€OMETPUIECKUX TEJL.



[Tpumepsl pemienuit nuddepeHnanbHbBIX ypaBHEHUNH. MareMaTtudeckoe
MOJIETUPOBAHUE pPEATbHBIX MPOIECCOB C TMOMOIIbI0 U depeHIIHaTbHBIX
YPaBHCHUU.



IUNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJITEBPA U  HAYAJIA MATEMATUYECKOI'O  AHAJIU3A»
(YTJIVYBJIEHHBII VPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUUA  OOYydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHAa POCCUHCKOrO OOIIECTBA, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHHM,
MpONEAYp TPaKIAaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), YMEHHUE
B3aUMOJICCTBOBaTh C COLMAJIbHBIMM WHCTUTYTaMU B COOTBETCTBHM C HUX
GYHKIUSIMHA U Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKON MIAECHTUYHOCTHU, YBaXKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHUCKON MAaT€MAaTHUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTHKCHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, WCIIOJB30BAaHUE 3TUX JOCTHKEHUN B APYIMX HAyKax, TEXHOJIOTHSX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS, OSTUYECKOIO TMOBEACHMS,
CBSI3aHHOTO C MPAKTUYECKHUM TPUMEHEHUEM JIOCTUKEHUM HAyKH H
NEATEIBHOCTBI0 YYEHOTO, OCO3HAaHME JIMYHOIO BKJaJa B IIOCTPOEHUE
YCTONYUBOTO OYyAYIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl ICTETHKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHUSA TNPUMEHSITh MAaTeMAaTHUYECKHEe 3HAHHUS B
MHTEpecax 370poBOoro M Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pOBBIO (370pOBO€ MHUTaHHE, cOaTaHCUPOBAHHBIN
PEXKUM 3aHATUNA U OTIIbIXA, PETryJsipHas (pU3MUecKas akTUBHOCTD), PU3NUYECKOE
COBEPILIEHCTBOBAHME npu 3AHATHUIX CIIOPTUBHO-03/J0POBUTEIHHOM
NS TEIbHOCTbIO;

6) Tpy10BOr0 BOCIIUTAHUS:



FOTOBHOCTh K TPYAy, OCO3HAHUE IIEHHOCTU TPYAOJIOOUSI, MHTEPEC K
pasnmuyHbIM  chepaM  TPO(PEeCCHOHATBLHON  ACATENBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ NPUIOKCHHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KM3HCHHBIC IIIaHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTUYeCKOMYy OOpa30BaHUIO U
caM000Opa30BaHUIO Ha TMPOTSHKCHUM BCEH J>KM3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3aJ1ad MaTeMaTHYCCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUSA

c(hOPMHUPOBAHHOCTh JKOJOTHUYECKOM KYJIbTYphl, NOHUMAHHUE BIUSHHS
COIIMAJIbHO-D)KOHOMUYECKUX  MPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU U
COIIMAJILHOM Cpejibl, OCO3HaHUE TIJIO0AJBLHOrO0 XapakTepa 3KOJIOTUUYECKUX
npo0JieM, OpHEeHTAIMs Ha MPUMEHEHHUE MaTeMaTHYCCKUX 3HAHUHN ISl pelIeHUs
3a/1a4 B 00JIaCTH OKPYIKAOIIEH CpeJibl, INIAHUPOBAHKE TTOCTYIIKOB M OLICHKU HX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsA HAyKM M OOINECTBEHHOW MPAKTHKH, ITOHUMAaHHE
MaTeMaTHYECKOW HAyKHW Kak c(epbl YeIOBEUECKON MeATeIIbHOCTH, ATAloOB €&
pa3BUTUSI M 3HAYMMOCTH JJISl Pa3BUTUS I[MBWIMU3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUK W MaTEMaTHYEeCKON KyJIbTYpOH Kak CpPeJCTBOM IO3HAHUSI MHUPA,
TOTOBHOCTh OCYIIIECTBJIATh MPOEKTHYI0O U HMCCIEIOBATEIbCKYIO JI€ATEIbHOCTh
WHJIMBU]IyaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

Bba3oBbie jornueckue aeiicTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MaTEMaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHHA MEXIy TMOHATHAMH, (HOpPMYIHPOBATH
onpeaeIeHus HOHSTHH, yCTaHaBJIUBAaTh CYILIECTBEHHBIN IIPU3HAK
Kjaccu(UKauy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJUMOTIO aHAJIN3a;

BOCIPUHUMATh, (OPMYJIUPOBATH U  NPeoOpa3OBbIBaTh  CY)KJICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISAITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpOTUBOpEYHs B PaKTax, JAHHBIX, HAOJIONICHUSIX U YTBEPKACHUSX, Mpejiarath
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIA;



JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
yTBEpXKACHUN (TIpsIMBIE W OT TMPOTHBHOTO), BHICTpAaWBaTh apryMEHTAIIUIO,
MPUBOANTh TIPUMEPHl H  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIIEHUS U BBIBOJIBI;

BBIOMpaTh CIIOCOO pemieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEIICHHs, BBHIOMpATh HaWOoOJiee TMOAXOMANUH C  y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareibckme JeiCTBUS:

HCITOJIB30BaTh BOMPOCHI KaK WCCIICIOBATECILCKHN WHCTPYMEHT ITO3HAHMSI,
dbopMynrpoBaTh  BONPOCHI, (GUKCUPYIOIIME MPOTUBOpEUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAaHHBIN OKCIICPUMEHT,
WCCJIEIOBAaHUE IO YCTAHOBIIEHHWIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEKTa,
SABJICHUS, TIPOLIECCA, BBISABICHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
SBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
NPOBEAEHHOTO HAONIONIEHUs, WCCIEIOBAHMS, OIICHHBATh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKKe BBIIIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH AePUITMTEI HHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHHUS 3a]1a4H;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh WM HMHTEPIPETUPOBATH HWH(POPMAITHIO
Pa3IUYHBIX BUIOB M OPM TIPEICTABICHHS,

CTPYKTYPHUPOBATh HHPOPMAIIHIO, MPEACTABIATh €€ B pa3IMUHBIX (Popmax,
WJUTIOCTPUPOBATH TparuecKy;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS
Oo0menue:
BOCIIpUHUMATh U  (QOPMYJIHPOBATh CYXKJICHUS B COOTBETCTBUU C
YCJIOBUSIMH M TIETISIMH OOIIEHUSI, SICHO, TOYHO, FPAMOTHO BBIPAKaTh CBOKO TOUKY



3pEHMS B YCTHBIX U IMCBMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS 110 XOAY PELICHUS
3a/1a41, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yNIbTaT;

B XOJI€ OOCYKIEHMs 331aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMON TEMBI,
npoOJieMbl, pelacMol 3ajjaud, BBICKA3bIBaTh HJCH, HALIEJCHHBIE HAa IMOMCK
pELIEHNs, COMOCTABIISATh CBOU CYXIEHUS C CYKICHHSIMHU IPYTUX Y4aCTHUKOB
auanora, 0OHapy>KMBaTh pa3nyie U CXOJCTBO MO3UIINI, B KOPPEKTHOU popme
(opMyIHMpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

OPEACTAaBIATh  pE3yJbTaTbl  pPEIICHHA  3aJa4d,  JKCIEPUMEHTAa,
UCCIIEIOBAHUsI, MIPOEKTA, CaMOCTOSTENbHO BbIOMpaTh (pOpMAT BBICTYIUICHUS C
y4E€TOM 3a/1a4 IPE3EHTALMU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1elCTBUSA

Camoopranusanus:

COCTABJISITh TUTAH, aJITOPUTM PEIICHHSI 3a]]a4H, BEIOUPATh CIIOCO0 PEIICHUS
C y4Y€TOM HMEIOIIUXCI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUH € Y4ETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb, SMOIIHOHAJIbLHBIA HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABATEIBHOW pedaeKkcHH KaKk OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX IPOIIECCOB, WX PE3YJIbTaTOB,
BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS TMpoIlecca W pesyibTaTa
pelIeHUs] MaTeMaTUYEeCKOM 3a1auH;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPH PEIICHHH
3a/ladyd, BHOCUTb KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX
00CTOSITEBCTB, JTAHHBIX, HAMJICHHBIX OITHOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBUSAM, OOBSICHATH
MPUYMHBI JTOCTHKCHUS WM HEAOCTHIKEHHUS PE3yJbTaTOB JIESTCIBHOCTH,
HaxXOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEJIbHOCTD:

MOHMMATh W WCIOJB30BAaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyAIbHOW pabOThl MPU PEIIeHWH YYeOHBIX 3aJad, MPUHUMATH IIENb
COBMECTHOM JIeATEIIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOTHI,
pacnpenesnaTh BHIbI padoT, JOTOBAPUBATHCS, 0OCYKIATh MPOIECC U Pe3yJIbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKaeHusI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBINOJIHATHL CBOIO 4YacTh pPabOThI W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJICHAMH KOMAaHJBI, OIICHHBATh



KauyecTBO  CBOEr0  BKJIaga B  OOMHUNA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kiacce oOyyaromuiics MOJIYYUT CIETYIOUTUE
MIPEAMETHBIC PE3YNIBTATHI IO OTJEIHHBIM TEMaM padodei MpoTrpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHYECKOTO aHAIU3ay:

Yucia v BBIYMCJICHUSA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: PAIMOHAILHOE YMCII0, OECKOHEUHas
nepuoguyeckas JpoOb, TMPOIEHTHI, HPPAIUOHAIBLHOE YHCIIO, MHOXECTBa
palMOHATIBHBIX U JCUCTBUTEIBHBIX YUCEI, MOYJIb JEUCTBUTEIHLHOIO YHUCIIA;

MPUMEHATh APOOM W TPOLIEHTHI JJIsl PEIICHUS NPUKIAIHBIX 3a71a4d M3
PAa3IMYHBIX OTPACIIEN 3HAHUN U pEallbHOU KU3HU,

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCIICHMS, T[paBUiia  OKPYIJICHHS,
IIPUKUJIKY U OLICHKY PE3yJIbTaTa BEIYMCIICHUM;

CBOOOJHO ONEpPUPOBATh IMOHSATUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
WCIIONB30BaTh MOAXOIAIIYI0 (OpMYy 3almucH JIEUCTBUTEIBHBIX YHCEN IS
peLICHUs MPAKTUYECKUX 3a/1a4 U IPE/ICTABICHUS JaHHbIX;

CBOOOJHO  OMEpUpOBaTh  TOHATHEM:  apU(PMETUYECKUNH  KOpPEHb
HATYpAJIbHOM CTEIICHU;

CBOOOJHO  OMEpUPOBaTh TMOHSATUEM: CTENEHb C  palMOHAJIbHBIM
IIOKA3aTeIIEM;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: Jorapup™M UHCIa, NECATUYHBIE U
HaTypajbHbIE JTOTApU(MBI;

CBOOO/HO OMEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC
YHCIJIOBOTO apryMEHTA;

ONEPUPOBATH  IOHATUAMHU: APKCUHYC, AapKKOCHUHYC M apKTaHICHC
YHCIJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATHSAMHU:  TOXKIECTBO,  ypaBHEHUE,
HEPABEHCTBO,  PAaBHOCWIbHBIE  ypaBHEHUS UM  ypaBHEHUS-CICACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

MPUMEHSATh PA3JIMYHBIE METOJIBI PEIICHUS PalMOHATIBHBIX W JIPOOHO-
palMOHANIBHBIX YPAaBHEHMM, MNPUMEHSTh METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMHU: MHOTOYJIEH OT OJHOM MEPEeMEHHOM,
MHOTOWICH C TMEJbIMU KO3(PPUIIMEHTaMHU, KOPHH MHOTOWICHA, MPUMEHSTH



JICJICHHE MHOTOWIEHa Ha MHOIOYIEH C OCTaTKoM, TeopeMy be3y m teopemy
Buera niig pemenus 3amay;

CBOOOJHO OINEpPUPOBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpula, OINpPEAEIUTENIb MaTpUlbl 2 X 2 W €ro reOMETPUYECKUH CMBICI,
HCIIOJIb30BaTh CBOMCTBA OMPENEAUTENs 2 X 2 1Sl BBIYMCICHHS €ro 3HAaYeHUs,
MIPUMEHATh ONPEIACIUTENIN JJI1 PEIICHUS CHUCTEMbl JIMHEWHBIX YpPaBHEHH,
MOJICIMPOBaTh pEalbHbIE CHUTYalldd C TIOMOIIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHUH, HCCIENOBAaTh IOCTPOEHHBIE MOJENIM C IOMOIIBI0 MaTpUll U
olpeaenuTeNel, THTEPIPETUPOBATH OJyUYEHHBIA PE3YJIbTAaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUWA C KOPHAMHU Il MPeoOpa3OBaHUs
BBIPAKEHUH;

BBIMOJHATh MPEOOPa30BaHMSI YHUCIIOBBIX BBIPAXKEHHUM, COJEpKalIUX
CTENIEHU C PallMOHAIBHBIM ITI0KA3aTENEM;

UCIIOJIb30BATh CBOMCTBa  Jorapudmosn sl mpeoOpa3oBaHUs
Jorapu(pMUYECKUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH MOHSATUSMH: UPPAIMOHAIIBHBIE, IOKA3aTEIbHBIE U
jJorapu(MHUUECKUe ypaBHEHUS, HAaxXOIUTh HX pEHICHHS C IOMOIbIO
PAaBHOCWJIBHBIX IIEPEXOJ0B UIIM OCYLIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TPUTOHOMETpHYECKHE  (opmMynbl i
npeoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOZHO ONEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh HeoOXoAuMble (OpMyJbl sl pEHIeHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJEJIUPOBATh peajbHbIE CHUTYallMM Ha S3bIKE alreOpbl, COCTABIATh
BBIPAKEHHUSI, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCIOBHUIO 3a/ayd, HCCIEAOBaTh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alnapara ajreopsl.

DYyHKIUM U TPAPUKH:

CBOOOJHO OMNEpUpOBaTh MOHATUAMH: (YHKLUMS, CHOCOOBI 3aJaHus
(GyHKUMM, B3aUMHO OOpaTHble (YHKUIMU, KOMMO3UIUS (QYHKUUH, rpaduk
(yHKUMHU, BBITOJIHAT 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QyHKIIHI;

CBOOOJHO ONEPUPOBATh MOHATUSMU: 00IACTh ONPEACIICHUS U MHOXECTBO
3HaYeHUN PYHKIMU, HYJIN PYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIEpUPOBATh MOHATUSAMU: YETHbIE M HEYETHbIE (YHKIINH,
nepuoguyeckue PyHKIUU, TPOMEKYTKHM MOHOTOHHOCTH ()YHKIIUU, MAKCUMYMBI
U MUHUMYMBbI (DYHKIIMH, HauOoJblllee W HaUMEHbIlee 3HAaYeHHE (PYHKIMH Ha
IIPOMEKYTKE;

cBOOOJHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKIMS C HATypaJIbHBIM
U LEJIBIM MOKa3aTeseM, rpaduk cTeneHHOW (QYHKIMY C HaTypajibHBbIM U LENbIM



nokasaresiem, rpaduk KOpHsS n-oil CTENEeHH KakK (PYHKIIMH OOpaTHOW CTETMEeHH C
HaTypaJbHbIM IIOKa3aTEIEM;

OMepUpOBaTh MOHATUAMU: JTUHEHHAs, KBaJpaTU4HAs U JPOOHO-IMHEHHAs
(GYHKIMM, BBIMOJIHATH OSJEMEHTAPHOE MCCIEIOBAaHHE M TMOCTPOEHUE HX
rpadukos;

cBOOOHO OMEPUPOBATH MOHIATUAMHU: TOKa3aTeNIbHAs U JorapupMuyeckas
(GyHKIMU, UX CBOMCTBA M rpaduKH, UCIOJIb30BATh UX TpauKu A1 perIeHUs
YPaBHCHUM;

CBOOOJTHO OMEpPUPOBAThH MOHATUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpeaeneHue TPUrOHOMETPUUECKUX (PYHKIUIA YUCIOBOI'O apryMEHTa;

UCIIONIb30BaTh Trpapuku (YHKUMUA JJI HKCCIEAOBAHMUS IPOLIECCOB H
3aBHCUMOCTEH MpHU PELIEHUH 33/1a4 U3 JPYTUX YUEOHBIX MIPEIMETOB U peaJbHOU
KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCUMOCTH MEXKY BEIMYUHAMU;

Hayajia MaTreMaTH4ecKOro aHaJmM3a:

CBOOOJHO OINEPUPOBATH MOHATUAMU: apUPMETHUECKass U T€OMETpUIECKas
nporpeccusi, 0eCKOHEUHO yObIBaloIas reoMeTprIecKasi Iporpeccus, IMHEUHbBIN
U OKCIIOHEHLIMAJIBHBIH poCT, (opMylia CIOXKHBIX IPOLIEHTOB, HMETh
IIPEACTABICHUE O KOHCTAHTE;

HCIIOJIB30BaTh MPOTPECCUM IS PELICHUS PEANbHBIX 3a1a4 IPHUKIATHOTO

XapakTepa;
CBOOOJIHO OIEPHPOBATh TMOHATHSAMHU: ITOCICIOBATCIIEHOCTD, CIOCOOBI
3aJlaHus TIOCTICIOBATEIbHOCTEH, MOHOTOHHBIC u OTpaHUYCHHbBIC

MOCJIEI0BATENbHOCTH, MOHUMAaTh OCHOBBI 3apOXKJIEHUS MaTeMaTHYECKOTO
aHaJM3a KaK aHanu3a OECKOHEYHO MaJbIX;

CBOOOMHO OMEpUPOBATH MOHATHIMH: HETNPEpbIBHbIE (YHKIUH, TOYKH
paspsiBa rpaduka GyHKIHUNA, aCUMIITOTHI Tpaduka QyHKIINH;

CcBOOOJHO OIEpUpOBaTh MOHATHEM: (DYHKIIHS, HENpepbIBHAs Ha OTPE3KeE,
MPUMEHSTh CBONCTBA HETMPEPHIBHBIX (DYHKITUH ISl peLICHUS 3a/1a4;

CBOOOMHO OMEpPUPOBATh MOHATHAMH: TEepBas W BTOpas MPOU3BOIHBIC
dyHKUMHU, KacaTenbHas K rpaduKy QyHKINHY;

BBIUUCISATh  MPOU3BOJHBIE CYMMBI, TMPOM3BEAEHUS, YAaCTHOTO U
KOMITO3UIIMH JIBYX (DYHKLIMH, 3HATh TPOU3BOHBIE JJIEMEHTAPHBIX (QYHKIUH;

UCIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUYECKUN CMBICI MPOU3BOJHON IS
penieHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOJHO OMEpUpOBaTh TMOHATHUSIMHU: MHOXECTBO, OIEpalud  HaJ
MHO>KECTBaMU;



HCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyuisi  ONHCaHUs
peanbHBIX MPOIECCOB W SIBIICHUM, MPHU PEIICHUM 3a7ad U3 JIPYTUX Yy4eOHbBIX
IPEIMETOB;

CBOOOJIHO OMEpUPOBATh MOHSATUSMU: OINpPEICICHUE, TEOpEMa, ypaBHEHHE-
CIEeICTBHE,  CBOWCTBO  MAaT€MAaTHYECKOro  O0BEKTa,  JOKa3aTeJbCTBO,
PaBHOCHJIbHBIE YPAaBHEHUSI U HEPABEHCTBA.

K xoniy obydenuss B 11 kyacce oOyyaromuiics MOJIYYUT CIETYIOITUE
IpEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yncsia v BBIYMCJIEHUSA:

CBOOOJHO ONEpUPOBATh MOHATUAMM: HATypajJbHOE U LEJIOE YHCIIO,
MHOECTBA HATypaJbHBIX U LIEJIBIX YUCEN, UCTOJIb30BaTh NPU3HAKHU JIEIUMOCTH
ueneix uncen, HOJ[ m HOK HarypanbHbIX uMcen s pEIICHUS 3a1ad,
MPUMEHATH anroput™ EBkiuia;

CBOOOJHO ONEpUPOBATh MOHSATHEM OCTaTKa MO MOJYJIIO, 3aIlUChIBaTh
HaTypaJbHbIC YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS;

CBOOOJTHO OTEpPUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMIUJIEKCHBIX YMCEJ, MPEJCTaBIATh KOMIUIEKCHBIE YKCIIa B aareOpandyeckoi u
TPUTOHOMETPUUECKOI (hopMe, BBITIOIHATh apu(PMETHUECKUE ONEepallii C HUMHU
1 n300pakaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMH: UPPAIIMOHAIILHBIE, MOKa3aTeIbHbIC U
norapuMUUECKHe HEPABEHCTBA, HAXOAWTh WX PEIICHUS C TOMOIIbIO
PaBHOCHJIBHBIX TIEPEXO0JIOB;

OCYILIECTBIISITh OTOOpP KOPHEH MNpuU pEHIeHUH TPUTOHOMETPUUECKOTO
YpaBHEHHUS;

CBOOOJTHO OIEPUPOBATh TOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh HE0O0XOoauMble (OPMYJIBI  JUISl  PEIICHUST OCHOBHBIX THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHATHUIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUI
U HEpPAaBEHCTB, PABHOCHWIbHBIE CHUCTEMBI U CHUCTEMbBI-CIICJICTBUSI, HAXOAUTh
pEelIEHUsT CHUCTEMbI M COBOKYIHOCTEH palMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHbBIX U JIOTapU(MHUUECKUX YPAaBHEHUN U HEPABEHCTB;

peuiath paloHaIbHbIE, UppalmoHaIbHBbIE, NOoKa3aTebHEbIE,
norapuMUUECKHe ¥ TPUTOHOMETPUYECKHE YPAaBHEHHMS ¥ HEPABEHCTBA,
COJIepIKalllie MOJIYJIN U TapaMeTphl;

MPUMEHSTH TpapUIeCKue METOIbI IS PEIICHUS YPABHEHHUI U HEPABEHCTB,
a TaKXe 3aJa4 C napameTpamu;



MOJEJIMPOBATh peajbHbIE CHUTYallMM Ha S3bIKE alreOpbl, COCTABIATh
BBIPKEHUS, YpaBHEHUS, HEPABEHCTBA M WX CHUCTEMBI IO YCJOBHIO 3aJadH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIN C MCIOJIb30BAaHUEM aIrmapara ajireOpsl,
UHTEPIIPETUPOBATH [TOJIyYEHHBIN pe3yJbTar.

DOyHKUMU U rpauKu:

CTpPOUTHh TpadUKU KOMMO3ULIMUU (PYHKIHMA C TOMOIIBIO 3JIEMEHTAapPHOTO
UCCJIEIOBAHUSI U CBOMCTB KOMIIO3ULIUHU ABYX (PYHKIIHIA;

CTPOUTb TEOMETpUuYecKHe oOpa3bl ypaBHEHHH M HEpPaBEHCTB Ha
KOOPANHATHOM IJIOCKOCTH;

CBOOOMHO OMEpPUpPOBaTh MOHATHAMH: TpaQUKd TPUTOHOMETPUUECKHIX
byHKIMI;

OPUMEHATh (PYHKUMU JJII MOJEIUPOBAHUS U HCCIEIOBAHUS PealIbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOI0 aHAJIM3Aa:

UCIIOJIb30BaTh  MPOM3BOAHYIO JUIA  HCCiIeqoBaHUS  (QyHKIMM  Ha
MOHOTOHHOCTH M SKCTPEMYMBI;

HaXOAUTh HAauOOJbIlIEEe U HAUMEHbIIIEE 3HAYCHUS! (PYHKIIMHU HEIPEPhIBHON
Ha OTpE3KE;

HCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKACHUS HAaWIy4ylIero penieHus B
NPUKIAAHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMHYECKHX, 3ajadax, JJis
OTIpe/IeNIEeHUs] CKOPOCTH M YCKOPEHHMs IMpoliecca, 3aJaHHOro (QopMyJol WU
rpadgukom;

CcBOOOZIHO ONEpUPOBaTh MOHATUSIMU: TE€pBOOOpa3Has, OIpeneaEHHbIN
WHTETpaJI, HAXOIUTh MEPBOOOpPA3HBIC DIEMEHTAPHBIX (PYHKIMNA M BBIYHUCISATH
uHTerpai no gopmyie Herotona-Jlenonuna;

HaxXoAWTh IUIOAAM IUIOCKUX QUIYyp U OOBEMBI Tel C IOMOIIBIO
UHTErpaa;

MMETh MPEACTaBICHUE O MATEMATHYECKOM MOJEIMPOBAHUU Ha MPUMEpPE
coctaBieHus TudepeHIuanbHbIX YPaBHEHHUI;

pemaTh NPUKIAAHbIEC 33]]a4K, B TOM YHCIIE€ COLUATBbHO-DKOHOMHYECKOTO U
(pu3nyecKkoro xapakrepa, CpeACcTBaMH MaTeMaTHYECKOTO aHaAIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Tpaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI

MHOXeCTBO JeHCTBUTEIIBHBIX YUCEI.

Muorousnensl. PalinoHnanbHble ypaBHEHUS U 24 1

HepaBeHCTBAa. CUCTEMBI TMHEHHBIX

ypaBHEHUI

Oynkuuu 1 rpapuku. CreneHHas QyHKIUS C 12 1

LeJIBIM [TOKa3aTeeM

ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1

HppauroHanbHble ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. [lokazarenbHble 10 1

ypaBHEHHS

Jlorapugmuueckas GyHKIUS. 18 1

Jlorapugmuueckue ypaBHEHHs

TpuroHomeTpuveckne BRIPKEHUS U 2 1

ypaBHEHHS

[TocnenoBaTenbHOCTH U IPOTPECCUN 10 1

HenpepriBabie Gpynkium. [Tponssomnas 20

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )

3HAHUH



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



11 KITACC

Ne
n/n

HanmenoBaHue pa3jiesioB U TeM
NPOrpaMmblI

Hccnenoanue GpyHKIMIA ¢ TOMOIIBIO
MPOU3BOIHOM

[TepBooOpazHas u uHTErpa

['paduku TPUTOHOMETPUUECKUX (PYHKITHIA.
TpuronomeTpuyeckrue HepaBeHCTBA

WppanuoHanpHble, OKa3aTeJIbHbIE U
norapuMuyecKre HepaBeHCTBA

KommnekcHble unciaa

HatypanbHble U 11en1ble yncia

CucTtembl parmoHAIBHBIX, UPPAITMOHATBHBIX
MOKa3aTebHBIX U JIOTApUPMUIECKUX
ypaBHEHUH

3ajauu ¢ mapameTpamu

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHUM

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTposbHbie
padoThI

10

IIpakTn4yeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHuss oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
[[MHOk€ecTBO, Onepaluy Hal 1
MHOKE€CTBaMH U MX CBOICTBa
Huarpammel Diinepa-Benna 1
[IpumeneHnue TeopeTHKO-
MHO>KECTBEHHOT0 armapaTta Jijisl pelIeHus 1

3amadq
Parmonanbuble uncia. OObIKHOBEHHBIE U
JeCATUYHbIE ApOOU, POLIEHTHI, 1
OeCcKOHEeUHbIe EPUOUUECKUE IpoOH
Pannonanbehblie yncia. OObIKHOBEHHBIE U
JeCATUYHbIE ApOOU, POLIEHTHI, 1
OeCcKOHEeUHbIe EPUOJUUECKUE IpodH

[Ipumenenue apobeii u NPOLEHTOB IS

peILIeHNs TPUKIIAIHBIX 33/1a4 .
[Ipumenenue apobeii 1 IPOIEHTOB IS 1
pELIEHNs TPUKIIAIHBIX 3a/1a4

JlelficTBUTENIbHBIEC YKCIIa. PalinoHaabHEIE 1

" UppalluOHAJIBHBIC YUCJIa

Apudmerrueckue ornepaum ¢ 1



10

11

12

13

14

15

16

17
18

19

HGfICTBPITCJIBHbIMH qucjiaMu

Moaynb 1€MCTBUTENBHOTO YUCTIA U €r0
CBOMCTBA

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHMS, IPUKUKA U OLICHKA
pe3yJibTaTa BhIYUCICHUN

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLMOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEILICHHS LETBIX U
JPOOHO-PaLMOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI pELIEHUS LETBIX U
JIpoOHO-PaLlMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOrO4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHOroueHs! ¢ UEIbIMHA
koa¢pdunuentamu. Teopema Buera
Pemrenne cucreM TUHEHHBIX YpaBHEHUN
Pemrenne cucreM TMHENHBIX YpaBHEHUN
Marpuia cucTeMsl JMHEUHBIX
ypaBHeHUH. OnpenennuTens MaTpHIbI
2x2, ero reoMeTpu4eCKUil CMBICII U
CBOMCTBA; BBIYUCIICHUE €70 3HAYEHUS



20

21

22

23

24

25

26

27

28

Ornpenenurens MaTPUII 2X2, €r0
F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

[IpumeneHue onpenenuTens s
pelICHUs CUCTCMbI JIMHENHBIX
YpaBHEHUH

Pemienue npukinagHbIX 3a1a4 c
IIOMOILBIO CUCTEMBI JTMHEHHBIX
ypaBHEHUH

Pemenne npukiiagHeIx 3a1a4 C
IIOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

KonTponbHas padora: "PannonanbHble
ypaBHEHHUS U HepaBeHCTBA. CrucTeMbl
JIMHENHBIX YpaBHEHHUN"

OyHKIMA, CTIOCOOBI 3aaHus (DYHKITHH.
B3aumHo oOpaTHbIe QYHKITHH.
Komnozunus ¢pyHkimit

I'padux pyHKIMHU. DIeMEeHTapHbIe
npeoOpa3oBaHus rpapuKoB GyHKIMN

OO6macTh onpeesieHust © MHOXKECTBO
3HayeHui pyHkuuu. Hymn QyHkmm.
IIpoMexyTKH 3HaK OCTOSTHCTBA

YéErHble U HEYETHBIE PYHKIIUHU.
[lepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (pYHKIIMH



29

30

31

32

33

34

35

36

37

38

39

40

MaxkcuMyMbl 1 MUHUMYMBI ()yHKITHH.
HauOonpiiee 1 HanMeHblee 3HAYCHNE
(GyHKIHU Ha TPOMEXKYTKE

Jluneiinas, kBaapaTuyHas U JpoOHO-
TUHEWHas QYHKIUH

DreMeHTapHOe HcCieI0BaHue U
ocTpoeHue rpadukoB STUX QyHKIUH
DneMeHTapHOE UCCIIEIOBAHUE U
MoCTpOeHHE TPadUKOB ITHUX QYHKIUN
Crenensb ¢ 11eTbIM MOKa3aTesneM. bunom
Herorona

CreneHsb ¢ 11e7bIM MOKa3aTesneM. bunom
Hprorona

CrenenHast QyHKIUS C HAaTypaJIbHBIM U
LeIBIM MOKa3areneM. E€ cBoiicTBa 1
rpaduk

Konrtponbnas pabora: "Crenennas
¢ynkus. E€ cBoiictBa u rpaguk”
Apudmernueckuit KopeHb HaTYpaIbHON
CTETIEHU U €r0 CBOWCTBA
ApudmeTnueckuii KOpeHb HaTypaibHOU
CTEIIEHU U €ro CBOMCTBA
IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHI,
COJIep KaIlNX CTENEeHH U KOPHU

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHM,
coJiepKalluX CTENEeHU U KOPHU



41

42

43

44

45

46

47

48

49

50

51

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
COJIEPIKALLMX CTETIEHU U KOPHU

WppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
UppalMOHATIbHBIX YpaBHEHUI

WppatnmonanbHble ypaBHEHHUS.
OcHOBHBIE METOBI PELICHUS
UppalMOHATIBHBIX YpaBHEHUI

HppauunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PEILICHUS
UppalMoOHAIbHBIX YPaBHEHHH
PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
UppaIMOHAIEHBIX YPaBHEHHHA
PaBHOCHIIbHBIE TTEPEXO/IbI B pEILICHUH
UppaloHAIbHBIX YPaBHEHHH
PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
UppaloHaIbHBIX YPaBHEHHH
PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
MppaIMOHAFHBIX YPaBHEHHHA

CBoiicTBa U rpaduk KOpHS n-0if cTeneHn
Kak (pyHKIIMM 0OpaTHOM CTETEeHH ¢
HaTYpaJIbHBIM ITOKa3aTelIeM

CBoiicTBa u rpaduk KOpHS N-0if cTeneHn
Kak (pyHKIIMM 0OpaTHOM CTETEeHH ¢
HaTypaJbHBIM ITOKa3aTeleM

Kontponbnas padota: "CsoiicTBa u
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53

54

55

56

57

58

59

60

61

62

rpaduK KOpHS N-Oi CTETICHH.
WppanmonansHble ypaBHeHU"

Crenensb ¢ pallMOHATBHBIM ITOKa3aTEIeM
U €€ CBONCTBA

CreneHsp ¢ palMoHaJIbHBIM II0Ka3aTENEM
1 €€ CBOMCTBA

CreneHsb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
" €€ CBOMCTBA

[Toka3zarenbHast QyHKIHS, €€ CBOMCTBA U
rpaduk

Hcnons3oBanue rpaduka QyHKIUN IS
pelleHHs YpaBHEHHIA

Wcnons3oBanue rpadpuka GyHKIUU A5
peuieHusl ypaBHEHU N

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE
METO/bI PEILICHUS [IOKA3aTEIbHbIX
ypaBHEHUH

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE
METO/bI PEILICHUS [IOKA3aTEIbHbIX
ypaBHEHUH

[TokazarenbHble ypaBHeHUA. OCHOBHBIE
METO/BI PEIICHMS TOKA3aTEIbHbIX
ypaBHEHUH

Kontponbras pabota: "[lokazaTenpHas
¢yukus. [lokasaTenbHble ypaBHeHUS"

Jlorapudm uncna. CoiicTBa jgorapudma
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69

70

71

72

73

74

75

76

Jlorapudm uncna. CoiicTBa jorapudma
Jlorapudwm yucna. CoiicTsa jorapudpma
JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI
JlecsiTUYHBIE ¥ HATYpAJIbHBIE JIOTAPU (MBI
[IpeoOpazoBaHue BEIpaXKEHUH,
COZIepIKALIHX JIOTapU (MBI
[TpeoOpa3oBanue BEIpaKeHUH,
COZIepIKAIHX JIOTapU(MBI
[TpeoOpa3oBanue BEIpaKeHUH,
COZIepIKAIHX JIOTapUPMBI
Jlorapudmmueckas QyHKIus, eé
CBOWCTBA U TpaduK

Jlorapudgmuueckast pyHKIus, eé
CBOMCTBa U rpaduK

Hcnonb3oBanue rpaduka GyHKIMU 115
pelLIeHNs] ypaBHEHUI

Wcnons3oBanue rpadpuka GyHKIUU A5
peuieHusl ypaBHEHU N
Jlorapugmuueckue ypaBHEHHUs.
OcCHOBHBIE METO/BI PELICHUS
Jorapu(pMUUECKUX ypaBHEHUI

Jlorapudmuueckue ypaBHEHHs.
OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX YpaBHEHUN

Jlorapudmuueckre ypaBHEHUS.
OCHOBHBIE METOABI PELLIEHUS

[ T S SN
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79

80

81

82

83

84

85

86

87

Jorapu(pMHUUECKUX YpaBHEHUN

PaBHOCHIIBHBIE TIEPEXObI B PELICHUH
Jorapu(MUUECKUX ypaBHEHUI

PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH
norapuMUYECKUX ypaBHEHUI

Konrponsnas padora:
"Jlorapudmuyeckast QyHKITUS.
Jlorapudmuueckue ypaBHeHHs"
Cunyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

CuHyC, KOCHHYC, TAHI'€HC M KOTaHTCHC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa

ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa
TpuroHomeTpuueckas OKpy)HOCTb,
OIpeIeTICHNUE TPUTOHOMETPUIECKUX
(YHKIHMIA YMCIIOBOTO apryMeHTa
TpuronomeTprueckas OKpy)HOCTb,
OIpeIeTICHUE TPUTOHOMETPUIESCKUX
(GyHKIUI YMCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIibI

OCHOBHBIE TPUTOHOMETPUYECKHUE
(bopmyIb
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90

91

92

93

94

95

96

97

98

99

100

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

OCHOBHbIE TPUTOHOMETPUYECKHE
hopmyIbI

[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX
BBIPAKECHU I

[IpeoOpa3oBaHre TPUTOHOMETPUICCKUX
BBIPA)KCHUI

[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAYKCHU I

[IpeoOpa3oBaHre TPUTOHOMETPUICCKUX
BBIPAYKCHU I

Pemenue TpuroHoMeTpuuecKux
YpaBHEHUU

Pemenne TpuroHoMeTpu4ecKux
ypaBHEHUH

Pemenue TpuroHoMeTpruuecKux
ypaBHEHUH

Pemenue TpuroHoMeTpruuecKux
YpaBHEHUI

Pemenne TpuroHoMeTpuuecKux
ypaBHEHUH

Pemenne TpuroHoMeTpruuecKux
YpaBHEHUI

Pemenue TpuroHoMeTpuuecKux
YpaBHEHUU
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103

104
105

106

107

108

109

110

111

112
113

Konrponsnas pabora:
"TpPUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHE ypaBHEHUS"

IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUs
nociegoBaTelbHOCTER. MeTog
MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIE U OT'PaAaHUYCHHLIC
IIOCJICIOBATCIIbHOCTH. I/ICTOPI/ISI aHalJlu3a
OECKOHEYHO MaJbIX

Apudmernaeckas mporpeccus
I'eomeTpuueckas mporpeccHs

beckoneuno yObIBaroras
reOMETPUYECKas MPOTPECCUs

Cymma OeckoHe4HO yObIBaroIien
r€OMETPUYECKON ITPOTPECCUH

JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT.
Hucno e. DopMyna CI0KHBIX IPOLIEHTOB

JIMHEVHBIN U YKCIIOHEHIMAJIBHBIA POCT.
Hucno e. DopMyra CI0KHBIX IPOLIEHTOB

Hcnons3oBanne nporpeccun 1uist
peIICHUA PCAJIbHBIX 3aaa4 IIPUKIIaAHOTO
Xapakrepa

Konrponsnas pabora:
"[TocnenoBarenbHOCTH U TIporpeccun’
HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

Touka pa3pbiBa. ACUMITOTHI I'paUKOB
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117
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119

120

121

122

123

124

125

126
127

byHKIUH
CaoiicTBa yHKIIUN HETIPEPHIBHBIX Ha
OTpe3Ke

CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpE3KE

Meto1 HHTEPBAIOB JJISI PELLICHUS
HEPABEHCTB

MeTton HHTCPBAJIOB JJIA PCIICHUA
HCPABCHCTB

Meto HHTEPBAIOB JJISI PEILICHUS
HEpPABEHCTB

IIpuMeHeHMe CBOWCTB HEMPEPBIBHBIX
GyHKIUH 1715 petieHus 3a1a4

IIpuMmeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKUIMN 1715 pelieHus 3a1a4

[lepBas u BTOpasi Npou3BOAHbBIE PYHKIINU

Omnpenenenne, TeOMETPUIECKUI CMBICIT
MIPOU3BOIHOMN

Onpenenenve, GU3NYECKUN CMBICI
IIPOU3BOHOMN

VYpaBHeHHEe KacaTelbHOU K rpaduKy
byHKIIIT

VYpaBHeHHEe KacaTeTbHOU K TpauKy
byHKIIUU

[Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN

[Tpon3BoiHBIE NIEMEHTAPHBIX (QYHKIUH
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129

130

131

132

133

134
135

136

[IpousBoHast CyMMBl, IPOU3BENCHMS,
YaCTHOTO ¥ KOMITO3UIMU (QyHKINUN

[IpousBoHast CyMMBI, TPOU3BEACHHUS,
YaCTHOTO M KOMITO3ULIUU (YHKIUI

[Ipon3BoHas CyMMBI, IPOU3BEACHMUSI,
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI

Kontposnbnas pabora: "[IponsBognas”

[ToBTOpeHuE, 0000IIEHNE,
cucrtemaTusanus 3Hanuil: "YpaBHenus"

[ToBTOpeHue, 06001eHNE,
cucteMaTtu3aius 3Hanuii: "OyHxun"

HroroBas koHTpoNbHAs paboTa
HroroBas koHTpoNbHas paboTa

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

136

10



11 KITACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHuss oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl

[TprMeHeHHe TPOU3BOTHOM K
UCCIIeIOBaHMIO (QYHKIIHI Ha 1
MOHOTOHHOCTD U IKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
WCCJICIOBAHMIO (YHKITHI Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha 1
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIprMmeHeHnne nporu3BOIHON K
UCCIeIoBaHMIO (PYHKIMH Ha 1
MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K

UCCIeIoBaHMIO (PYHKIMH Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne MpOU3BOIHON K

UCCIIeIOBaHMIO (PYHKIMH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HAaUMEHBIIIETO 3HAUYEHUS! HEMPEPHIBHOM 1
(GyHKIIMHM Ha OTpe3Ke
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11

12

13

14

15

16

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(byHKIMHU Ha OTpe3Ke

Haxoxnenune HanOopIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(byHKIMU HAa OTpE3Ke

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
GyHKIINN Ha OTpe3Ke

Haxoxnenne HanOompIIero u
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
GyHKIINN Ha OTpe3Ke

Haxoxxnenne HanOoIbIIETO 1
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKLIUU Ha OTpe3Ke

IIpuMeHeHne NpON3BOHOM IS
HAXO0X/ICHNS HAaWIY4IlIero pemeHus B
MPUKIATHBIX 3a7a4ax

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEero pelueHus B
MPUKJIaAHBIX 3a7a4ax

IIprmeHeHre nporu3BOAHOMN ISt
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

[IprmeHeHre mporu3BOIHOMN ISt
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
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18
19

20

21

22

23

24

25

26

27

28

29

nporecca, 3aIaHHor0 POpMYIION WITH
rpadukom

Kommozurust ¢hyHKImii

Kommnozumus GpyHKImii

Kommozurust ¢hyHKImii

['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM MJIOCKOCTH
['eomerpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOM INIOCKOCTH
KoHnTtposnbHas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"
[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

[TepBooOpa3HbIe JIEMEHTAPHBIX
dbynakuumii. [IpaBuna HaxoXaCHUS
epBOOOPA3HBIX

[TepBooOpa3HbIe 37IEMEHTAPHBIX
¢ynkuuit. [IpaBuna HaxoXKIEHUS
epBOOOPA3HBIX

Wurerpai. I'eoMeTpru4ecKuil CMBICI
UHTErpaja

Beruncienve onpeaenéHHOro HHTerpaa
no popmyne Herotona-Jleitonuma

Brruucnenue onpeaenéHHOro HHTErpaia
no popmyne Herotona-Jleltonuma

HpI/IMeHeHI/IC HUHTCIrpaia AJjid
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31

32

33

34

35

36

37

38

39

40

HAXOKJCHHUS TUIOINAACH TUIOCKUX (BUTYP

HpI/IMeHeHI/Ie HHTErpaia ajsd
HaxXO0XJICHUA 00BEMOB IrCOMETPHUICCKUX
TCII

IIpumepsl pereHuin
nuddepeHIHATbHBIX YPaBHEHUN

IIpumepsl pereHuin
Qg depeHIraIbHbIX ypaBHEHUH

MaremaTHueckoe MOJEINPOBaHUE
peabHbBIX MPOLECCOB C TOMOILBIO
Qg depeHIraIbHbIX ypaBHEHUH
Kontpoinbnas padora: "[lepBoobOpaznast
u uHrerpan"

Tpuronomerpuueckue GyHKIMH, UX
CBOICcTBa U rpadUKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu
Tpuronomerpuueckue GyHKIIMH, UX
cBOicTBa U rpaduKu
Tpuronomerpuyeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

OT60p KOpHEHN TPUTOHOMETPHUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
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44

45

46

47

48

49

50

51

OT60p KOpHEN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHHUH C TIOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

Pemenne TpUroHOMETpUYECKHUX
HEPABEHCTB

Pemenne TpuroHOMeTpUYECKUX
HEPABEHCTB

KonTponbnas pabota: "I'paduku
TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuueckue HepaBeHcTBA"
OcHOBHBIE METO/BI PELLIEHUS
MTOKa3aTeJIbHBIX HEPABEHCTB
OcHOBHBIE METO/BI PELLIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

OcHOBHBIC MCTOJBI pCHICHUA
MMOKAa3aTCJIbHBIX HCPABCHCTB
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57

58

59

60

61

62

63

64

OCHOBHBIC MCTOJbI pCHICHUA
MOKa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB
OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
OCHOBHBIEC METO/IbI PEIICHUS
UPPALMOHATIFHBIX HEPABEHCTB
OCHOBHBIEC METO/IbI PEIICHUS
UppaIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEeIlICHUS
UppalMOHATIBHBIX HEPABEHCTB
OCHOBHBIEC METO/IbI PEIICHUS
UppalMOHATIBLHBIX HEPABEHCTB
['paduueckue METO B! pelIeHuUs
UppaIMOHATBHBIX YPaBHECHUN
['paduueckue METOIbI perIeHus
UppalMOHATILHBIX YPaBHEHUN
['padrueckue METO B! peIICHUS
MTOKa3aTeJIbHBIX YPaBHEHUI
['paduueckue METO B! perIeHUs
MOKa3aTeIbHBIX HEPABEHCTB
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66

67

68

69

70

71

72

73

74

['padmyeckue METOBI pEIICHHUS
JorapupMHUECKUX ypaBHEHUI

['padmyeckue METOABI peLIeHHs
Jorapu(pMUUECKUX HEPABEHCTB

['padmyeckue METOBI peIICHUS
JOTapu(PMHUUECKUX HEPABEHCTB

['padpuaeckue MeToAbI pemIeHust
MIOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUI

['padmyeckue METOABI peLICHH
MIOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUI

['padmyeckue METOABI peLICHH
MOKAa3aTeNbHBIX U JOrapu(PMUUECKUX
HEPABEHCTB

['padpuaeckue MeToIbI pemIeHust
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabota:
"UppanmoHanbHble, OKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"
KommiekcHbie uncia. Anredpandeckast
U TpUrOHOMeTpUYeckasi GopMbl 3aUCH
KOMIUIEKCHOTO YHCIIa

KommiekcHbie uncia. Anre6panqecxa;1
U TPUTOHOMCTPUICCKAs (I)OpMBI 3alucu
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80

81

82

83
84

85

86

87

KOMIIJICKCHOI'O 4HCJia

ApudmeTnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIAMU

Apudmernueckue onepanum ¢
KOMILICKCHBIMHU YUCIIAMH

N300pakeHne KOMIUJIEKCHBIX YHCEN Ha
KOOPAMHATHOM INIOCKOCTH

I/I306pa>KeHHe KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IIJIOCKOCTHU

®opmyna Myaspa. KopHu n-oit cternenun
U3 KOMIUIEKCHOTO YHClia

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YHCIIa

HpI/IMeHeHI/IC KOMIIJICKCHBIX YUCCII AJIA
pelicHud (1)I/I3I/I‘leCKI/IX 151
TCOMCTPHUYCCKUX 3aaaY

KonTponbnas pabota: "KommuiekcHbie
yucia"

Harypanbnsle u niensie yucna
Harypainbnsle u 1iesble ynucia
IIpuMeHeHne NpU3HAKOB AEITUMOCTH
LEJIbIX YUCEI

IIpuMeHeHne IPU3HAKOB ACIUMOCTH
LIEJIBIX YUCEI

[IpuMeHeHne MPU3HAKOB ACITUMOCTH
nenbix yncen: HOJ u HOK
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90

91

92

93

94

95

96

97

[IpuMeHeHue MPU3HAKOB ACIUMOCTH
uensix yucen: HOJl u HOK

HpI/IMeHeHI/Ie IMPHU3HAKOB ACIIMMOCTH
HEJIBIX YUCEII: OCTAaTKHU 110 MOIAYJIIO

[TpuMeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

[IprMeHeHre NpU3HAKOB AEITUMOCTH
LEJIbIX YHCEI: alrOpuT™ EBKIMaa aist
pELICHHS 3a/1a4 B LEJBIX YUCITAX

KoHnTtposnbHas pabota: "Teopus menbix
yucen"

Cucrema n COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIBEHBIE CUCTEMBI U CUCTEMBbI-
CIICOACTBUA

CucreMa 1 COBOKYTHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CJIEAICTBHUS

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHU U

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U

COBOKYITHOCTEH IMOKa3aTEIbHbIX
YpaBHEHUU
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99

100

101

102

103

104

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIeCcKIX
ypaBHEHUU

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(h)MUIecKUX
yYpaBHEHUU

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTUYECKUX 3aa4 U 3a7a4 u3
pasInYHbIX 001acTe HAYKU U peaslbHOM
YKU3HU, MTHTEPIIPETaLus I0Jy4YEeHHBIX
pe3ynbTaToOB

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
KU3HHU, HHTEPIpeTalys NOTYyYeHHBIX
pE3yJIBTaTOB

[TpuMeHeHNEe HEPABEHCTB K PEIIECHUIO
MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3
pa3IMYHBIX 00J1acTe HAYKH U peaslbHOM
KHU3HHU, HHTEPIPETALUs OTYYeHHBIX
pE3yJIBTaTOB

KonTtponbHas padora: "Cucremsbl
paloHaIbHBIX, HPPALMOHAIBHBIX
NOKa3aTeIbHbIX U JIOTapu(HMUIECKUX
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110

111

112

113

114

115

116

117

ypaBHeHHUI"

PanmonansHble ypaBHEHUS C
napaMeTpamu

PanuonanbHbie HEpaBEHCTBA C
rapaMeTpamMmu

PanmonanbHBIE CUCTEMBI C
rapaMeTpamu

HppanmonansHble ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMHu

HppanroHanbHbIE CUCTEMBI C
napameTpamu

[TokazaTenbHbIC ypaBHEHHUS,
HEpaBEHCTBA C ITapaMeTpaMu

IToxazarenbHbIE CUCTEMBI C
napameTpamu

Jlorapudmuueckre ypaBHeHuUs,
HEpaBEHCTBA C NapaMeTpaMu

Jlorapugmuueckue CuCTEMBI ¢
napaMeTpamu

TpuroHomeTpruyecKue ypaBHEHUS C
napameTpamu

TpuroHomeTpuuecKue HEPABEHCTBA C
rapameTpamu

TpUroHOMETpUUYECKNE CUCTEMBI C
napaMeTpamu

HOCTpOCHI/IC n UCCIICIOBAHUC
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MaTE€MaTU4YeCKUX MOJENIEH peabHbIX
CUTYyalUi C IOMOULIBIO YPABHEHUH C
napameTpamu

[TocTpoenune u uccienoBanue
MaTE€MaTU4YECKUX MOJEIIEH pealbHbIX
CUTYalHI C IOMOILBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

[Toctpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PeaIbHBIX
CUTYalHi C TOMOIIBIO CUCTEM
YPaBHEHUH € ITapameTpamu

Kontponbnas pabora: "3anauu ¢
napamerpamu"

[ToBTOpenue, 0600MIEHNE,
cuUcTeMaTu3alus 3HaHuil: "YpaBHeHus"

[ToBTOpenue, 0600IIEHNE,
cucTemarusanus 3HaHuil: "YpapHenus"

[ToBTOpenue, 06001IEHNE,
cucTeMaTH3anus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHHN"

[ToBTOpenwme, 0600MIEHNE,
CHCTEeMAaTU3alus 3HAHU:
"HepaBencrsa"
[ToBTOpenwue, 0600MIEHNE,
CUCTEMAaTH3aIis 3HAHWI:
"Hepasencrna"
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[ToBTOpenwue, 0600mIeHNE,
cUCTeMaTH3aIs 3HAHWI:
"HepaBencrBa"

[ToBTOpEHME, 0000IICHUE,
cHCTeMaTH3aIus 3HAaHUMN:
"ITponsBoaHas u €€ npuMeHeHue"
[ToBTOpEHmE, 0000IICHUE,
CHCTeMaTH3allys 3HAHWIA:
"[IpousBoaHas u e€ npumMeHeHue"
[ToBTOpenwue, 0600mEeHNE,
CHCTeMaTH3allys 3HAHMIA:
"[IpousBoaHas u e€ npumMeHeHue"
[ToBTOpenwue, 0600mEeHNE,
cucremarusanus 3HaHui: "MHTerpan u
€ro npuMeHeHue"

[ToBTOpenue, 0600IIEHNE,
cucreMaru3arus 3Hanui: "OyHxnun"
[ToBTOpenue, 06001IIEHNE,
cucreMarusanus 3HaHui: "OyHkuun"
[ToBTOpenue, 0600MIEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"
HtoroBast KoHTpoJIbHAs paboTa
HToroBast KOHTpoONbHAs paboTa
[ToBTOpenme, 0600IIEHNE,
CcHCTEeMaTH3aIus 3HaHUH



OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

136
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havasla MaTeMaTUYeckoro ananusa, 11 kmace/ Komsrua FO.M.,
Tkauera M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIeCTBO

«3parenbetBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Marematuka: anredpa v Hayajia MaTeMaTHYEeCKOTO aHalli3a, TeOMETPHSI.
AnreOpa u Hauana MmaTeMatuyeckoro anainusa, 10-11 kimacce/Komsirun FO.M,
TkauéBa M.B. u apyrue. AkuunonepHoe oOuectBo "M3aaTenbcTBo

"I[Ipoceemenune"

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://infourok.ru/

https://nsportal.ru/

https://uchi.ru/

http://stratum.ac.ru/ru/education/

https://www.ismart.org/

https://www.imumk.ru/



https://educont.ru/

https://urok.1c.ru/






