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HOACHUTEJIBHAA 3AIIMCKA

VYuebHblil kype «Anredpa U Hayaia MaTeMaTHYECKOTO aHaIM3a SIBJISAETCS
OJIHUM U3 HauOoJiee 3HAYMMBIX B MPOTpaMMe CpeIaHEero oduiero ooOpa3oBaHusl,
IIOCKOJIbKY, C OJHOW CTOPOHBI, OH 00€CIIEYMBAET UHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHUs] BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JIPyrod CTOpPOHHI,
dbopmMupyeT JIoruueckoe U abCTPaKTHOE MBIILUICHHE 00yYaroluXcs Ha YPOBHE,
HEOOXOMMOM Il OCBOEHUS HMH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPHH,
CJIOBECHOCTM M JAPYrMX JIHUCUMIUIMH. B pamkax JnaHHOro y4yeOHOro Kypca
oOyyJaroniyecsi OBJIAJIEBAIOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HayKH,
KoTOpas (popMyJIUPYET CBOU JOCTHIKEHHSI B MaTEMaTHYECKOUN opMme.

VY4eOHblil Kypc anreOpbl M Hayall MaTEMaTHYECKOr0 aHaIN3a 3aKiablBaeT
OCHOBY JJI1 YCIEUIHOTO OBJAJEHUS 3aKOHaMHU (U3UKH, XUMUH, OUOJIOTHH,
NOHUMAaHUSl OCHOBHBIX TEHJEHUUH pa3BUTHS SKOHOMHKM U OOILECTBEHHOU
KU3HHM, TI03BOJIIET OPUEHTUPOBATHCS B  COBPEMEHHBIX LUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIONb30BaTh WX JJIsl JdAJIbHEHUILEro
oOpa3oBaHMsI W B TIOBCEAHEBHOM KU3HU. B TO e BpeMs OBiaJeHUE
a0CTpaKTHBIMM W  JIOTHYECKM CTPOTMMU  KOHCTPYKLUSIMU — aireOpbl U
MaTEMaTUYECKOI0 aHalu3a pa3BUBAET YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKA3bIBATh YTBEPKACHHUS C MOMOLIBIO WUHIYKLIHUU
U paccyXJaThb JEAYKTUBHO, MCIOJIb30BaThb O0OOIIEHHWE M KOHKPETU3AIuIo,
a0CTparupoBaHHE€ M AaHAJOrUIO, (POPMUPYET KpEATUBHOE M KPUTHYECKOE
MBIIIIJIEHHUE.

B xone uzydyenus yueOHoOro Kypca «Anredpa U Hayajaa MaTeMaTHYeCKOro
aHaIKM3a» 00yYaroluecs MOoJy4aloT HOBBIM OMBIT pEICHUs MPUKIIAIHBIX 3a7a4,
CaMOCTOATENIbHOTO ~ TNOCTPOEHUS ~ MAaTEeMaTHYECKUX  MOJENIEH  peabHbIX
CUTYallMi, UHTEPNPETALUN MOJYUYECHHBIX PEIICHUH, 3HAKOMSTCS ¢ MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M HUCKYCCTBE, C
BBIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VYueOHblil Kypc 00J1a/1aeT 3HAUUTEIbHBIM BOCIIUTATEILHBIM MTOTEHIIMAIIOM,
KOTOPBIM peanu3yercss Kak uepe3 y4eOHBIM MaTepuan, CIoCOOCTBYIOMIMIA
(OpMHPOBAaHNIO HAYYHOI'O MUPOBO33PEHUS, TaK U 4Yepe3 cnelupuKy ydyeOHOU
NEATeNIbHOCTU, TPeOyIoIel MNpPOAOKUTEIbHOW KOHIUEHTPAllMM BHUMAaHUS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 32 IOJYYEHHBIH
pe3yibTar.

B ocHoBe meronuku oOyyeHus anreOpe M HayajgaM MaTeMaTHYECKOIro
aHaJIM3a JIEKUT JeATEIbHOCTHBINA TPUHLIMI O0yYEHUS.

B crpykrype yudeOHOro kypca «Anredpa M Hayajsa MaTeMaTHYECKOIrO
aHaJIM3a» BBIJCJICHBl CIEAYIOUIME COAEPKATEIbHO-METOJUUYECKUE JINHUU:
«Yucna wu  BbruucieHus», «DyHkuuu u  rpadukuy, «YpaBHEHUs U
HepaBeHCTBa», «Hayana Maremarnueckoro aHaianza», « MHOXecCTBa U JOTHKay.
Bce oOCHOBHBIE COAEpKATEIBHO-METOAUYECKUE JIMHUU  HW3Yy4yaloTcd Ha
NPOTSHKEHUU JBYX JIeT 0OyUYeHUsI Ha YPOBHE CpEeJHEro oOIiero oopa3oBaHus,
€CTECTBEHHO JOMOJIHSA APYT APYra U MOCTENEHHO HACHIIASICh HOBBIMU TEMaMU
U pazgenamu. JlaHHBIA y4eOHBIM KypcC SIBISIETCSI MHTEIPATUBHBIM, MOCKOJIBKY
o0beuHSAET B ceOe COJEpKAHME HECKOJIbKUX MaTEeMaTUYECKUX JUCLUIUIMH,
TakKMX Kak anreOpa, TPUTOHOMETPHUS, MATEMaTUYECKUH aHallu3, TEOpHs
MHOXXECTB, MaTeMaTuyeckas Joruka u japyrue. Ilo wmepe Toro xak
oOyyaronyecs: OBJIaJIeBalOT BCE 0oJiee MMUPOKUM MAaTEMAaTUYECKUM aIllapaToM,
y HUX TNOCJIEIOBATENbHO (POPMHUPYETCS U COBEPUICHCTBYETCS YMEHUE CTPOUTH
MaTE€MaTUYECKyI0  MOJElb pPEAJIbHOM  CUTyallud, HPUMEHSITh 3HAHMS,



NOJIYYEHHBIE MPU U3YYEHUH Y4E€OHOro Kypca, JUIsl PElIeHUs CAMOCTOSITENbHO
c(hopMyJIMPOBAaHHOW MaTeMaTUYECKOM 3aJadyd, a 3aTeéM HMHTEpPIPETUPOBATH
CBOM OTBET.

CopepxatenbHo-MeToAMYECKass JIMHUS  «Yucna W BBIYMCICHUSD)
3aBepiaeT (OPMHUPOBAHUE HABBIKOB MCIIOJIb30BAHUS JIEHCTBUTENBHBIX YHUCEN,
KOTOpO€ ObLIO HaYaTO Ha YPOBHE OCHOBHOTrO oOuiero odpa3zoBanusd. Ha ypoBhe
cpenHero oOuiero oopasoBaHusi 0co00e BHUMaHHUE yAenseTrcs (OpMUPOBAHUIO
HABBIKOB pallMOHAJbHBIX BBIYMCICHUW, BKJIIOYAIOUX B C€0s HUCIOIb30BaHUE
paznuyHbIX (OpM 3amMCcH YMCTa, yYMEHUE JellaTh NPUKHUAKY, BBINOJIHATH
npUOIMKEHHBIE BBIYMCIEHUS, OLEHUBATh YHMCIIOBBIE BbIpaXXEHUs, paboTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMU. 3HAKOMbIE OOyYaroUMMCsi MHOKECTBa
HATYpaJbHBIX, 1EJIbIX, PALIMOHAIBHBIX U JI€UCTBUTENIbHBIX YUCEN JOMOJIHSAIOTCS
MHOXXECTBOM KOMIUIEKCHBIX 4HcCel. B KaxIoM U3 3THUX MHOXKECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My CIleUM(PHUUEcCKUe 3aJaud U Olepaluu:
JICJICHHE HalleJIo, ONEpUPOBAHUE OCTATKAMU Ha MHOYKECTBE LIEJbIX YHUCEN,
0CcO0BIe CBOMCTBA PAaLIMOHAIBHBIX U UPPALMOHAIBHBIX YMCEN, apU(PMETUYECKUE
orepalyy, a TaAKXKE M3BJICUEHUE KOPHS HATyPaJbHOM CTENEHUM Ha MHOYKECTBE
KOMIUJIEKCHBIX 4YHCeNl. biarojgapsi mociaeioBaTebHOMY pPacCIIMPEHUI0 Kpyra
UCIOJIb3YEMbIX YHMCEJl U 3HAKOMCTBY C BO3MOKHOCTSIMU UX MNPUMEHEHMS s
pelIeHusl pa3iuYHbIX 3a4ad  (POpMUPYETCS MPEACTABICHHE O E€IUHCTBE
MaTEeMaTUKH KaK HAayKd W €€ pOJIM B MOCTPOECHUU MOJENEH pEealbHOro MUpa,
HIUPOKO MCIOJIB3YIOTCSI 0000IIEHUE U KOHKPETU3AIIUSI.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCA HA MPOTSHKEHUH BCETrO
00yueHHUsI Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs, MOCKOJbKY B KaXKJIOM
paznene IlporpaMMbl MpeayCMOTPEHO pELIeHHE COOTBETCTBYIOLIMX 3aaad. B
pe3yibTaTe O0O0ydYarolluMecs OBJIAJIEBAIOT Pa3IMYHBIMU METOJAaMHU pELIEHUs
palMOHAIBHBIX, HUPPALMOHAIBHBIX, I[IOKAa3aTEeJIbHbIX, JOrapUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cozepxaimx napamerpsl. [logydeHHble yMEHUS LIMPOKO HMCHOJIB3YIOTCS IpH
UCCJIEIOBaHUM (PYHKIMH C TOMOLIBIO IMPOU3BOJHON, TMpU PEIICHUH
OPUKJIAJAHBIX 3a/ad M 3a/lad Ha HaXO0XJAEHUE HauOOJIbIIMX W HAaUMEHBUINX
3HaueHui QyHkuuu. J[aHHas conaeprkaTesibHAsl JIMHUS BKIIIOYAET B ce0sl TaKke
(dbopMHpOBaHWE YMEHHMI BBINOJHATH pacu€rbl 1Mo GopMmysam, nmpeoOpa3zoBaHus
paloHaNbHBIX, HPPANMOHANBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUU, a
TaK)K€ BBIPAXKECHUI, COAEpKalUX CTENEHH U JjorapudMbl. brarogaps u3ydeHuro
anredOpanyeckoro  mMarepuaiga  NPOUCXOAUT  JajbHEHIIee  pa3BUTHE
ANTOPUTMHYECKOTO U a0CTPAKTHOIO MBILIIEHUS 00ydaromuxcs, GoOpMUpPYIOTCS
HABbIKU JEAYKTHUBHBIX PAaCCYyIEHUH, padOThl C CHMBOJIbHBIMU (OpMaMH,
IPEICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJI€ pPABEHCTB H
HepaBeHCTB. Anrebpa npemyiaraeT 3QQEeKTUBHbIE UHCTPYMEHTBI JJI PEIICHHUS
PAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 33]1a4, HAIJISIIHO IEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK I3bIKa HAYKH.

CopepxatenbHo-MeToAnYecKass JIMHUS «DYHKIUU U TpaQuKh» TECHO
NEPEIIeTaeTCs C APYTUMU JIMHUAMH y4eOHOrO Kypca, MOCKOJbKY B KaKOM-TO
CMbICIIE 3aa€T IMOCJIENOBAaTEIbHOCTh M3yYeHUs Marepuana. V3ydeHue
CTENIEHHOM, IOKa3aTeJIbHOM, JIOrapu()MHUUECKOW U TPUTOHOMETPUYECKUX
(GyHKUMNA, UX CBOMCTB M TpaUKOB, WCIONb30BaHUE (PYHKUUN IJs pelueHUs
3a]1a4 U3 JPYruX Y4eOHBIX MPEIMETOB U PEATbHOMN KU3HH TECHO CBA3AHO KAaK C
MaTEMaTUYECKUM aHAJIU30M, TaK U C pEUICHUEM ypaBHEHUH U HepaBeHCTB. [lpu
3TOM 0OJIbIIOE BHHUMAaHHME yhaensercs (OPMHPOBAHUIO YMEHUS BBIPAXKaTh
dopMynamMu 3aBUCUMOCTH MEXAY PAa3JIMYHbIMU BEJIMYMHAMH, HCCIENI0BATH



NOJIyYeHHbIE (DYHKIIMH, CTPOUTh UX rpaduku. Marepuan 3Tol coaepx aTeabHOU
JIMHUM HalleJIeH HAa Pa3BUTHE YMEHHMI M HaBBIKOB, MO3BOJISIIOLIMX BbIPAKAThH
3aBUCUMOCTH MEXAY BEJIMYMHAMH B pa3IMYyHON (opMe: aHaTUuTUYECKOM,
rpaduyeckoii u cioBecHoM. Ero wu3ydeHue CnocoOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO MBIIIIECHUS, CIIOCOOHOCTH K O00OIIECHUIO U KOHKPETU3AIIHH,
VCIIOJIb30BAHUIO AHAJIOTUH.

CopepxatenbHas JuHUs «Havala MaTeMaTHYECKOTO aHAIN3a» MO3BOJISET
CYILIECTBEHHO pAaCUIMPUTh KPYr Kak MaTeMaTHYeCKUX, TaK U MPUKIATHBIX
3aJ1a4, JOCTYIHBIX O0yYaroUMMCs, TaK KaK y HHUX IOSBISETCA BO3MOXXHOCTb
CTpOUTh TpadUKU CIOXKHBIX (QYHKIUH, ONpEeNeNsiTh HUX HauOoJbIIME W
HAaMMEHbIIME 3HAYEHUS, BBIUMCIATh TUIomaan (puryp u oObEMBI T€J, HAXOAUTh
CKOPOCTHU M YCKOpEeHUs npolueccoB. J[aHHas conepKaTesibHas JUHHUS OTKPBIBAET
HOBBIE BO3MOXXHOCTH TIOCTPOCHHMS MAaTE€MATHYECKHX MOJENel pealbHbIX
CUTYallMi, MO3BOJIAET HAXOJUTh HAWJIyYIIEE PEIICHHE B MPHUKIAJHBIX, B TOM
YUCJIE COUMAJIbHO-3KOHOMUYECKHX, 3ajJadaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOr0  aHaju3a  CIIOCOOCTBYET  pa3BUTHIO  aOCTPAKTHOIO,
(OpMaNTbHO-JIOTMYECKOTO0 U KPEATUBHOI'O MBIIUIEHUS, (POPMUPOBAHUIO YMEHUN
pacno3HaBaTh IMPOSBICHUA 3aKOHOB MATEMATHKM B HayKe, TEXHUKE U
uckycctBe. O0yyaromuecs: y3HatoT O BBIJAIOLIMXCS PE3yJIbTaTax, MOJyUYEeHHbIX
B XO/JI€ Pa3BUTHS MAaTEMAaTHKU KaK HAyKH, U 00 UX aBTOpax.

CopepxaTenbHO-MEeTOAMYECKas TMHUSA « MHOKECTBA U JIOTUKA) BKIIIOYAET
B ce€0sl JIEMEHThl TEOPUM MHOXKECTB U MAaTEMaTUYECKOH JIOTMKHU. TeopeTuko-
MHO>XECTBEHHBIE MPEJCTABIEHUS IMPOHU3BIBAIOT BECh KypC IIKOJIbHOM
MaTEeMaTUKHU W MpeiaraloT HanboJiee YHUBEPCAIbHBIN S3bIK, 00BEIUHSAIOIINN
BCE pa3lenbl MaTeMaTUKM M €€ TPUIOKEHUW, OHM CBSI3BIBAIOT pa3HbIC
MaTeMaTUYECKUe TUCUUIUIMHBI U UX MPUIIOKEHUs B enuHoe 1enoe. [loaromy
BaXXHO  J1aTb  BO3MOXKHOCTh  OOydaromiemMycsi MOHUMAThb  TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTE€MaTWKU M HMCIOJb30BaTh €ro Jyis
BBIPAKEHUSI CBOMX MbICHed. JIpyrMM Ba)XKHbIM NPHU3HAKOM MaTeMaTHUKU Kak
HAayKH CJIelyeT NpPU3HATh CBOMCTBEHHYIO €W CTPOrocTb OOOCHOBAaHUM W
CJIeIOBaHUE  ONpPENENEHHBIM  MpPaBWIaM  IOCTPOEHUS  JIOKA3aTeNIbCTB.
3HAKOMCTBO C AJIEMEHTAMH MAaTE€MaTUYECKON JOTMKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUSI OOYy4YaloIIMXCs, IMO3BOJISIET WM CTPOUTH CBOM
pacCykJIeHHs Ha OCHOBE JIOTMYECKUX NpaBWil, (QOPMUPYET HABBIKU
KPUTHUYECKOTO MBIILICHUS.

B yuebHOM Kypce «AureOpa M Hayala MaTeMaTHYECKOro aHallh3a
IPUCYTCTBYIOT OCHOBBI MaTEMAaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BaHbI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIENE pealbHbIX
CUTYallMil, MCCIIENOBAaHUSI 3TUX MOJEJEHd C MOMOIIbIO ammapaTta aiareOpsl H
MaTEMaTUYECKOTI0 aHaJIM3a, UHTEPIPETAlUU MOIYYEHHBIX pe3yjbTaToB. Takue
3aJlaHusl BIUIETEHbl B KaXIbld M3 Pa3[elioB MNPOrpaMMbl, MOCKOJIbBKY BECh
MaTepuall y4eOHOro Kypca IIMPOKO MCHOJIb3YETCs JJisl pPEeIEHUs! MPUKIIAIHBIX
3amady. [lpm pemeHun peanbHBIX MPAKTUUYECKUX 3a/ad  o0ydaroluecs
pa3BUBAIOT  HAOJIOAATENIbHOCTh, YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsl, MUCMOJIb30BATh AHAJIIOTHIO, 0000IATh U KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIIAIHBIX
3aJ1ay OpraHU3yeTcs B MPOLECCE U3YUEHHS BCEX TEM y4eOHOro Kypca «Airedpa
Y Hayajla MaTEMaTUYECKOTr0 aHaIN3ay.

Ha wu3yuenne yueOHOro kypca «Airedpa ¥ Hayajga MaTeMaTUYeCKOIO
aHanu3a» otBoauTcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B HeJenio0), B
11 xnmacce — 136 yacoB (4 yaca B HEJETIO).



COIAEPKAHUE OBYUEHUA
10 KVIACC

Yuciia u BHIYMCTICHUS

Paunonansubie yncna. OObIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOLEHTHI,
OeckoHeuHble nepuoanueckue apoou. [Ipumenenue npoOel M MPOLEHTOB s
pelIeHnsT NPUKIAAHBIX 3a1ad W3 Pa3jJM4yHbIX OTpacield 3HAHUW U PEaTbHOMU
KU3HH.

JerictButenbHple uyncia. PanuoHanbHble M UPPALMOHAIBHBIE YHCIHIA.
Apudmernueckre onepanud C  JEUCTBUTEIbHBIMU  4YHMciIaMu. Moaynb
JNEUCTBUTENBHOIO 4HciIa U ero cBoiicTBa. IIpuOnmkEHHbBIE BBIYUCICHMUS,
paBuJia OKPYTJIEHUs, TPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUI.

Crenenp ¢ wnenbiM mnokaszareneM. buHoMm Herorona. Hcnosb3zoBanue
noaxonasdmend (GopMbl  3alMCU  JICUCTBUTENIBHBIX YHUCEN Ui PELICHHUS
NPAKTUYECKUX 3a]a4 U MPEACTABICHUS TAHHbBIX.

ApudmMeTnyecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C palMOHAIBHBIM IIOKA3aTeJeM U €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapupm umcna. CpoiictBa norapu¢ma. JlecsiTUUHbIE W HaTypaibHbIC
Jorapu(pMsl.

CuHyC, KOCHUHYC, TAHT€HC, KOTAHI€HC YMCJIOBOrO apryMeHTa. ApKCHUHYC,
APKKOCUHYC M apKTAaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHNs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCHIIbHBIE YPAaBHEHHS U YpaBHEHHUsI-cleACTBUsA. HepaBeHCTBO,
pelIeHNEe HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PELICHHUS 1IEJIBIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN
Y HEpaBEHCTB. MHOTOWIEHbI OT OJHOW MepeMeHHOM. JlelieHne MHOro4ieHa Ha
MHOIO4YJIEH ¢ ocTaTkoM. Teopema be3dy. MHOrouneHsl ¢ LEJIBIMU
kor¢ppunentamu. Teopema Buera.

[TpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUH, COJEPKAILINUX CTENEHN U KOPHHU.

UppaunoHanbHbie  ypaBHeHHs.  OCHOBHbIE  METOAbl  pEILICHHUA
UPpaLMOHATBHBIX YPABHEHHUIA.

[TokazarenbHble ypaBHeHUSI. OCHOBHBIE METO/IbI PEILICHUS MOKAa3aTEIbHBIX
YPaBHEHHU.

[TpeoOpa3zoBaHue BbIpaXXEHUI, COAEpKAUX JIOTapu(MBbI.

Jlorapudmuueckue  ypaBHeHus.  OCHOBHBIE  METOJBl  PEIICHUS
Jaorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. IIpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIA. Permenne TPUTOHOMETPUUYECKUX
YPaBHEHH.

Pemienne cucrem nMHEHHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHU. Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUN CMBICT U
CBOWCTBA, BBIYMCICHUE €r0 3HAYCHHS, IPUMEHEHHUE ONPEACIUTEN s
pelIeHNsT CUCTEMBI JIMHEHMHBIX YpaBHEHWMU. PelieHne npukiIagHbIX 3a1ad C
IIOMOIIBIO CHUCTEMBI JIMHEWHBIX YypaBHEHUH. lccimenoBaHne MOCTPOCHHOM
MOJIEJIM C IIOMOILBIO MAaTPHULL U OIIPEACIIUTEIICH.

[TocTpoeHre MAaTEMATUYECKUX MOJEIEH PEAIbHOM CUTYAIlMU C MOMOIIBIO
YPaBHEHHMU U HEpaBEHCTB. [IpuMeHeHrne ypaBHEHUI U HEPABEHCTB K PEIICHUIO



MaTEeMaTUYECKUX 3aJlad M 3a7a4 M3 Pa3IUYHbIX O0JacTeil HAYKU M peajbHOM
AKHU3HH.

DOyukuuu ¥ rpapuku

@yHKMs, crnocoObl 3a1aHus (QyHKUUMU. B3auMHO oOpaTHble (YHKLHH.
Komnosunust ¢yukiui. I'paduk dyHkiuu. DieMeHTapHble TpeoOpa3oBaHUs
rpa@uKoB QyHKIIMIA.

O6uactpb onpeseneHrs U MHOKECTBO 3HaUeHU pyHkuuu. Hynu GyHkimm.
[TpoMexyTKH  3HAKONMOCTOSIHCTBA.  UETHbIE M HEYETHbIE  (PYHKIUH.
Ilepuonnueckue  QyHkuuu.  IIpoMeXyTKM  MOHOTOHHOCTHM  (DYHKIIMH.
Makcumymbl 1 MUHUMYMbI QyHKIuU. HanOonblllee 1 HaMMEHbIIIEE 3HAYEHUS
(yHKUIMH Ha TPOMEKYTKE.

Jlunelinasi, KBagpaTU4YHasi U JPOOHO-IMHENHAs (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U MTOCTPOEHUE UX IPAPUKOB.

CrenenHast pyHKIIMS C HaTypaJbHBIM U LI€JIBIM MOKa3areseM. E€ cBolicTBa
u rpadpuk. CpoiicTBa U rpauk KOpHSA N-OM CTENEHHM KaK (PYHKUUU OOpaTHOU
CTENIEHU C HAaTYpaJbHbIM IMOKA3aTEIEM.

[Toka3zarenbHas u jgorapupmuyeckas (yHKIHH, KX CBOWCTBA U IPAPUKH.
Hcnonb3oBanue rpadukoB GyHKUUN ISl pELIEHUS] ypaBHEHUIA.

TpuroHomeTpruyeckas OKPY HOCTb, OINpPEAEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOIO apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B pEaJbHBIX IMpoOLlecCaX U SBJICHUAX.
['pacduku peanbHBIX 3aBUCUMOCTEN.

Havajia MaTeMaTH4eCKOro aHAJIM3a

ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJJaHUS IIOCJICIOBATEILHOCTENH. MeTon
MaTeMaTUYECKON UHIYKIUH. MOHOTOHHBIE U OrpaHUYCHHbIC
noclie1oBaTeNbHOCTU. ICTOpHUS BOSBHUKHOBEHUSI MATEMATHUYECKOIO aHAJIM3a KaK
aHanM3a OECKOHEYHO MaJlbIX.

Apudmernueckass M = TeOMETpUYECKas  MPOTrpeccud. beckoHeyHo
yObIBaroiiasi reomerpuueckas mnporpeccusi. Cymma OECKOHEUYHO YOBIBaOIICH
r€OMETPUYECKOM Iporpeccrur. JIMHEHHBI U 3KCIIOHEHIMANBHBIN pocT. Yucio
e. @opMmyiia CIIOKHBIX MPOLIEHTOB. Vcronb30BaHue MPOrpeccuy AJisd pelueHus
peanbHbIX 3a]a4 NPUKIIATHOTO XapaKTepa.

HenpepbiBuble QyHKIIMU U uUX CBOWCTBA. TOUKM pa3pbiBa. ACHUMHOTOTHI
rpadgukoB ¢yHkuuid. CBolcTBa (DYHKIMI HENpEpBIBHBIX HAa OTpe3ke. Metoj
WHTEPBAJIOB /I pELIEHUsT HEpaBeHCTB. IIpuMeHeHue CBOWCTB HENMpPEepbIBHBIX
GyHKUMNA U1l pelieHus 3a1ay.

Ileppass m  BTOpas  mnpousBojgHble  (QyHkIuU.  OmnpenenexHue,
reOMETpUYECKUd U (U3UYECKUH  CMBICI  NPOU3BOJHON.  YpaBHEHUE
KacaTeJbHOHN K rpaduKy GyHKUIHUU.

[TpousBoaHble  3yeMeHTapHbIX  (QyHKUMd. [IpomsBomHas  cymwbl,
POU3BEAEHUS, YACTHOI'O U KOMITO3ULIMK (PYHKIUH.

MHoxecTBa H JIOTHKA

MHO»XeCTBO, ONepanuy HaJ MHOXECTBAMU U MX CBOMCTBA. J(marpaMmsl
Oitnepa—Benna. IIpuMeHeHHnEe TEOPETUKO-MHOKECTBEHHOIO ammnapara s
OMMCAaHUS PEAIbHBIX MPOLECCOB W SIBJICHUMW, MPHU PELICHUU 337ad U3 JAPYTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTUYECKOT0 00BEKTA, CIIEJICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHHUS.

11 KVIACC



Yuciia u BHIYMCTICHUS

Harypaneuble u wnensie uucia. [IpuMeHeHHe NpPU3HAKOB JIEIMMOCTH
LEJIBIX YKces, HauOonbIuil oommi nenurens (nanee — HOJl) u HanmeHblee
obmee kpatHoe (nanee — HOK), octaTkoB o moaysnto, anroputMa EBknnna st
penieHus 3aay B 1eJIbIX Yuciax.

KommnekcHble uncna. AnreOpanyeckas W TpUTOHOMETpUYecKas (HOpMbl
3alMCH KOMIUIEKCHOrO yucia. ApupMeTHuyecKre onepanuy ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHMCENl Ha KOOPJAMHATHOW IUIOCKOCTH.
@®opmyna MyaBpa. KopHu n-o cTeneHM U3 KOMIUIEKCHOTO YMCIIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCeNl  JUIsi  pelleHus  (U3HYEeCKUX U
r€OMETPUYECKUX 3a]1aY.

YpaBHeHMs U HEPpaBeHCTBA

Cucrema M COBOKYIHOCTh YPAaBHEHHW W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op KOpHEW  TPUTOHOMETPUYECKHX YPAaBHEHHMH €  IOMOUIBIO

TPUTOHOMETPHUUECKON OKPY’KHOCTH. Pemienne  TpUroHOMETPUYECKHUX
HEPABEHCTB.

OCHOBHBIE METOJbl pEUICHUS MOKA3aTENbHbIX M JIOrapupMUYECKHX
HEPABEHCTB.

OCHOBHBIE METO/IbI pELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS CHUCTEM M COBOKYMHOCTEH paluOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JIOrapu(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPaBEHCTBA U CUCTEMBI C ITApaMeTpamHu.

[IpumMeneHne ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHHIO
MaTeMaTUYECKUX 3aJlad M 3a7a4 M3 Pa3IMYHbIX O0JIacTel HAYKU M peajbHOM
KU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTaTOB.

DOyHkuuu ¥ rpapuku

I'padux xomnozunmu QyHkuuid. ['eomerpuyeckue oOpas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPJIMHATHOM MIOCKOCTH.

Tpuronomerpruyeckue (PyHKIIMU, UX CBOMNCTBA U IpadUKH.

I'padhuueckrie METOBI pelIeHUs] YpaBHEHUI U HEpaBeHCTB. | paduueckue
METO/Ibl PELIECHU 3a/1a4 C TapaMeTPaMHU.

Hcnonb3oBanue rpadukoB (yHKUMNA JUIsl MCCIIEOBAaHUS IPOLIECCOB U
3aBUCUMOCTEH, KOTOPbI€ BO3HUKAIOT NPHU PELICHUU 3a/1ay U3 JIPYTrux y4eOHBIX
IIPEAMETOB U PEATbHOM KU3HHU.

Havayia MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHnue npou3BOJHON K UCCAeAOBaHUIO (YHKIUNA HA MOHOTOHHOCTb
U dKcTpemyMbl. HaxoxzaeHue HauOONbIIEr0 W HAUMEHBLIErO 3HAYEHUU
HENPEPbIBHON (PYHKLMU HA OTPE3KE.

[IpumeHneHne Npou3BOAHOW I HAXOXKACHHSI HAWIYUIIEro pEHICHUs B
OPUKJIAJAHBIX 3ajayax, Ui ONpEeJeieHUs CKOPOCTH M YCKOpPEHHUs Mpollecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO NepBOoOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKUUH. [IpaBuna Haxox1eHHs TepBOOOPA3HBIX.

WNurerpan.  ['eomeTpuueckuid  CMBICI  HMHTErpajia.  Bpraucienue
onpeaenéHHoro uaterpaia no gopmyne Hetotona-Jletbuuiia.

[TpumeneHnue uHTErpana Jjisg HaxOXKJIEHUs IUIOIAJeH IUIOCKUX (puryp u
00BEMOB r€OMETPUUYECKUX TEIL.

[Tpumepsl pemiennit qudepeHnnanbHbIX ypaBHEHUH. Maremarnueckoe
MOJICJIMPOBAHUE pEAJbHBIX MPOLECCOB C MOMOIIBIO U PepeHIHATBHBIX
YPaBHEHHU.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJITEBPA U HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YIJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA3OBAHHMA

JIMYHOCTHBLIE PE3YJIBTATDHI

1) rpamaaHCKOro BOCIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMHM  OOydHarowerocs  Kak
AKTUBHOTO Y OTBETCTBEHHOI'O YJIEHA POCCUICKOIO OOIIECTBA, IPEACTABIECHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD, SIBICHUI,
IpoLeayp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHUe
B3aMMOJIEICTBOBATh C COLMAJIbHBIMU WHCTUTYTAMHM B COOTBETCTBUU C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) NaTPpHOTHUYECKOr0 BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh POCCUMUCKON TPaXKJaHCKOM UJICHTUYHOCTU, YBAKCHUS
K MPOILJIOMY U HACTOSIIEMY POCCUIICKOM MaTEMAaTUKH, LIEHHOCTHOE OTHOIICHHE
K JOCTHKECHHUSAM POCCHMCKHX MAaTEMAaTUKOB M POCCHMCKOM MAaTeMaTUYECKOU
IIKOJIbI, MCIOJb30BAHUE ATUX JOCTHKEHHA B JPYIMX HayKax, TEXHOJIOTHSX,
chepax SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE JTyXOBHBIX LEHHOCTEN POCCHUICKOTO Hapoja,
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO IOBEACHMS,
CBA3AHHOIO C TNPAKTUYECKUM TMPUMEHEHHEM JOCTH)KEHHH HayKu H
NESATENbHOCTBIO  YYEHOTO, OCO3HAaHHME JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OYyAyIIEro;

4) 3¢TETH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAs 3CTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peneHnu, paccyXICHUN,
BOCIIPUMMYHMBOCTh K MAaTEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

c()OpPMUPOBAHHOCTh YMEHHUS NPHUMEHITh MAaTEMATHUYECKHE 3HAHHUS B
UHTEpEecax 3J0pOBOro M Oe3omacHOro oOpa3a KU3HHU, OTBETCTBEHHOE
OTHOUIEHUE K CBOEMY 3JI0POBbIO (370pOBOE NUTaHUE, CcOaJaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PETyJIsipHAsl (PU3NUYECKAsi AKTUBHOCTH), (pu3nyeckoe
COBEPILIEHCTBOBAHKE npu 3AHATHUAX CIIOPTUBHO-030POBUTEIBHON
JEeSTENbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyAY, OCO3HAaHHE UEHHOCTH TPYJOJIOOMs, HMHTEpPEC K
pasiM4HBIM _ cepaM  MPO(YECCHOHANBHON  IESTENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ TNMPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBHIOOP
Oynymieil npodeccuu W peaau3oBbIBaTh COOCTBEHHBIE >KU3HCHHBIC IUIAHbI,
FOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0 Ha MPOTSHKEHUU BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEILICHUU MTPAKTUYECKUX 33J1a4 MaTEMaTUYECKOI HANpPaBI€HHOCTH;

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, NOHMMaHWE BIUSHUS
COLIMAJIBHO-D)KOHOMHYECKUX  IPOIIECCOB HA  COCTOSIHUE MPUPOJHOM U
COLIMAJIBHOM Cpelbl, OCO3HAHHME TIJI00AJIbHOTO XapakTepa 3KOJIOIMYECKUX
npo0sieM, OpUEeHTALMSI HA TPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUUM NIl peleHus



3a/1ay B 00JIaCTH OKPYKaIOIIEH cpe/ibl, IJIaHUPOBAHUE MTOCTYIKOB U OLIEHKU UX
BO3MO>KHBIX MTOCJIEACTBUN JIJIsi OKPYKAIOIIEH CPEeJIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsI HAyKM U  OOIIECTBEHHOW MPaKTUKW, MOHUMAHUE
MaTeMaTU4YeCKOW HayKd Kak c(epbl ueroBEYECKOW IesATEeNbHOCTH, ITANOB €€
pa3BUTUS U 3HAYMMOCTH JUISl Pa3BUTHUS I[IUBUJIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOW KyJIbTypoM Kak CpeJICTBOM IO3HAHUS MHpA,
TOTOBHOCTh OCYILIECTBJISITh MPOECKTHYIO U HCCIIEIOBATEIBbCKYIO JEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIC Y4eOHbIe 1eiicCTBUS

ba3oBble Jiornyeckue AeiicTBU:

BBISIBJISITh M XapaKTE€PU30BaATh CYIIECTBEHHbIE MPU3HAKM MATEMAaTHUYECKUX
OOBEKTOB, TMOHATUH, OTHOUIEHWH MEXAy MOHATUSAMH, (OPMYIUPOBATH
onpeaeneHus HOHSTHH, yCTaHaBJIUBATh CYLLIECTBEHHBIN MIPU3HAK
KJaccu(UKauy, OCHOBaHUA Uil OOOOIIEHWS] M CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTI0 aHAIMN3a;

BOCHPUHUMATh, (OPMYJIUPOBATH M  NPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOLINE, YCIOBHbIE;

BBISIBJISITh ~ MaT€MaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
MPOTHBOPEYHs B (haKTax, JaHHBIX, HAOMIOACHISX U YTBEPKACHUAX, IPE/IAarath
KPUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M MPOTUBOPEUNIA;

JIeNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHAYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOATEILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKJIECHUN (MpsAMbIE W OT MPOTHUBHOIO), BBICTPAUBATh APTYMEHTALMIO,
OPUBOJUTH TPUMEPBl M  KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBIL;

BBIOMpATh CIOCOO pelieHus yd4eOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB peUIeHUs, BbIOMpaThb HauOoyee NOAXOASIIIUA C  YUYETOM
CaMOCTOATENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

UCII0JI30BaTh BOMPOCHI KAK HCCIIEOBATENbCKUNA MHCTPYMEHT MO3HAHUA,
dopMynaMpoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, Mpoliemy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (OPMHUPOBATH TMIIOTE3Y, apPryMEHTUPOBATh
CBOIO [MO3ULINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE T10 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
SABJIICHHS, TIPOLECCA, BbBIABICHUIO 3aBUCUMOCTEM  MEXay OObEKTamu,
SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOJABI MO pe3yJibTaTam
IPOBEIEHHOIO HAOJIIOJEHUS, HCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TaKKE€ BBIIIBUIaTh
IPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIATh J€(ULIUTHI MH(OPMALUK, JAHHBIX, HEOOXOJIMMBIX IJisi OTBETa
Ha BONPOC U JJIs PEIICHHS 3a7a4u;



BbIOMpaTh ~ MHGOPMALMIO W3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M HMHTEPHPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM IMPEACTABIICHHUS,

CTPYKTYpPUPOBATh HHPOPMALIMIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh TpaUuecKy;

OLICHUBATh HaJEXHOCTD uH(popmManuu 1o CaMOCTOSITENIBHO
c(hOpMyJTUPOBAHHBIM KPUTEPUSIM.

KoMMyHHMKaTHBHBIE YHHBepcalbHbIe YUeOHbIe 1elicTBUSs

OO0uienue:

BOCHPUHUMATh M  (OpMYyJIHpOBaTh CYXKIEHUS B COOTBETCTBHHM C
YCIIOBUSIMH M LEJISIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BbIPaXkaTh CBOK TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MMOSCHEHUS 110 X0y pEeLICHUs
3aJ1a4l, KOMMEHTUPOBATh MMOJTYUYEHHBII pe3yJbTaT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npoOieMbl, pelaeMol 3ajaud, BbICKa3blBaTh WJIEW, HAIICJICHHBIE Ha IOUCK
pELIeHMs], COMOCTABIATh CBOU CYXJEHHUS C CYXACHHUSIMHU APYIHMX YYaCTHHKOB
auanora, 0OHapyXKUBaTh Pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (popme
(OopMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAKEHUS;

OPEACTaBIATh  pe3yJbTaThbl  pPEIICHHUS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJIEIOBaHUs, MPOEKTA, CAMOCTOSATENbHO BbIOMpATh (OpMaT BBICTYILIEHUS C
y4€TOM 3aJ1a4 NPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe NeliCTBUA

Camoopranusanus:

COCTABJISITH IUIAH, aJITOPUTM PEILLIECHUS 3aJa4i, BBIOUPATh CIIOCO0 peleHus
C yuy€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUpPOBaTh W KOPPEKTUPOBATh BApUAHTHI PEUIEHUH € YYETOM HOBOM
uH(popmauu.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTEJJIEKT:

BJQJCTh HAaBBbIKAMHU II03HABATEJbHOW pPEPIEKCUHM KaK OCO3HAHUs
COBEpILAEMbIX JIEUCTBUM M MBICIUTEIbHBIX IPOLIECCOB, HUX PE3YJIbTaTOB,
BJAJETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS Ipolecca W pe3yibTaTa
pelieHnss MaTeMaTUYeCKOM 3a1auu;

OPEeIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh NpPH PpELICHUU
3aJlady, BHOCUTb KOPPEKTUBbI B JE€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEIW M YCIOBUSAM, OOBSICHATH
OPUYMHBI  JIOCTHOKEHUS] WJIM HEJIOCTHKEHHUS PpPe3yJbTaTOB JI€ATEIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

NOHMMAaTh W MUCIHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHAUBUIYAJIbHOM pabOThl MpU peuieHUuH Y4eOHbIX 3ajlay, MPUHUMATh LElb
COBMECTHOI N1€ATEIbHOCTH, IJIAHUPOBATh OPraHU3allii0 COBMECTHOW padoThI,
pacnpenesnsaTh BUJIbl padoT, JOroBapuBaThCs, 00CY X AaTh MPOLECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNHoOBBIX (hopmax padboThl (00CYykaeHUs1, 0OMEH MHEHMUIA,
«MO3rOBbI€ IITYPMbD» UM WHBIE), BBIIOJHATh CBOK YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTMMH YWIEHAMH KOMAaHJbl, OLEHUBATH
KauecTBO  CBOEr0  BKJIaJAa B  OOWMHA  NOPOAYKT MO  KPUTEPHUSIM,
c(hopMyJIMPOBaHHBIM YYACTHUKAMU B3aUMO/ICHCTBUSI.



HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kyacce oOydyaromuiicsi MOJY4YUT CIHEAYIOIIUE
IPEeIMETHBIE PE3YJIBTATHI IO OTAECIBbHBIM TEMaM padoyeil MporpaMmbl y4eOHOTO
Kypca «AnreOpa U Hauaja MaTEMaTUYECKOTO aHATU3a»:

Yuciia ¥ BBIYMCIICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATHUAMM: PALMOHAIILHOE YUCIO, OECKOHEYHas
nepuoguyeckas JApoOb, MPOLEHThl, HPPALMOHATIBLHOE YHCIO, MHOXKECTBA
PAalMOHAIIBHBIX U ACHUCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTENBHOTO YUCIA;

OPUMEHATh APOOM W TPOLEHTHI Ui PELIEHUs NPUKIAJHBIX 33734 U3
Pa3JIMYHBIX OTpACIel 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHATh  NPUOMMKEHHBIE  BBIYMCIICHHS, [paBUjia  OKPYIJICHHUS,
OPUKUIKY U OLIEHKY pe3yibTaTa BIUYMCICHUI;

CBOOOJHO ONEPUPOBATh IOHATHEM: CTENEHb C IEJIBIM I10KA3aTeNeM,
UCIOJIb30BaTh MOJAXOJAUIYI0 (OpMYy 3alUCH JIEWCTBUTENbHBIX YHCEN IS
pelIeHUs IPAKTUYECKUX 3a7a4 U MPEACTABICHUS IaHHBIX;

CBOOOJHO  ONEpUpOBaThb  MNOHATHEM:  apUPMETUUYECKUA  KOpPEHb
HaTypaJbHOU CTEIICHU;

CBOOOJHO  ONEpPUpPOBaTH MOHATHEM: CTENEHb C  pPalUOHAIbHBIM
NIOKa3aTeNeM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JOrapupm uucia, NECATUYHBIE U
HaTypaJbHbIE JIOTapu(MBbI;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh IOHATHUSAMU: APKCUHYC, AapPKKOCHMHYC W AapKTaHI€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBaTH  MOHATHSAMHU:  TOXAECTBO,  YpaBHEHHE,
HEPAaBEHCTBO,  pPAaBHOCWIbHBIE  YPaBHEHMSI M YPaBHEHUS-CIEICTBUS,
PaBHOCHWJIbHBIE HEPABEHCTBA;

OPUMEHATh PA3JIMYHbIE METOJbl PEIICHHS PaUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YpPAaBHEHHM, NPUMEHSTh METOJl WHTEPBAJIOB JJIA pEUICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MHOTOWIEH OT OJHOW MEPEMEHHOI,
MHOTOWIEH C LEIbIMH KO3((UIMEHTaMU, KOPHU MHOIrOYJI€Ha, MPUMEHSThH
JEJIEHUEe MHOTOYWIEHAa Ha MHOTOWIEH C OCTATKOM, TeopeMy be3y m Teopemy
Buera qnis pemenus 3anay;

CBOOOJHO OIEpUPOBATh MOHATHUSIMH: CHUCTEMA JIMHEHHBIX YpPaBHEHHI,
MAaTpHIa, OMNPEICIUTENh MAaTpPULbl 2 X 2 W €ro reOMETPUYECKUN CMBICIH,
WCIIOJIb30BaTh CBOMCTBA ONpENENHUTEN 2 X 2 NI BBIYMCICHUS €r0 3HAYEHUS,
OPUMEHATh ONPENCIUTENN I PEIICHUS CUCTEMbl JIMHEWHBIX YpaBHEHWIA,
MOJENUPOBATh PEAJbHbIE CHTyallUM C IIOMOLIBIO CHUCTEMBI JIMHEHMHBIX
YPaBHEHHM, HCCIENOBATh IOCTPOCHHBIE MOJEIM C TOMOIIBID MATpPHUIl H
ONPENEIIUTENICH, NHTEPIIPETUPOBATH MOJYYEHHBIN pE3yNIbTaT;

UCIIOJIb30BaTh CBOWCTBA JACMCTBUH C KOPHSIMHM JUIsl TpeoOpa3zoBaHuUs
BBIPAKEHU;

BBINIOJIHATh  NMPEOOpPA30BAHMSI YMUCIOBBIX BBIPAKEHHM, COAEpKAIIUX
CTEIICHH C PallMOHAJIBHBIM ITI0KA3aTeIIEM;

UCII0JIb30BaTh CBOIiCTBa  Jiorapu(dmosn VISt npeoOpa3zoBaHus
J0Trapu(pMUYECKUX BBIPAKEHUN;



CBOOOJIHO OINEPUPOBATH MOHSATUSMH: UPPALMOHAIIbHBIE, IOKA3aTEIbHbIE U
Jorapu(pMUYECKUE ypaBHEHUS, HAXOAUTh MX PEIIEHHUS C IMOMOILBIO
PAaBHOCWJIBHBIX TIEPEXOA0B MIIM OCYUIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE bopmynsl  ans
npeoOpa3zoBaHusl TPUTOHOMETPUUECKUX BbIPAXKECHMUI;

CBOOOJHO ONEPUPOBATH TMOHSITHEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOAMMblE (OpPMyJbl JJIsi PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKHUX YPABHEHUI;

MOJIEJIMPOBAaTh pEalbHbIE CHUTyallUH Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPAKEHUS, YPAaBHEHHs, HEPABEHCTBA I10 YCIOBHIO 3a/layd, HCCIEAOBATH
IIOCTPOEHHBIE MOJIEIIH C UCIIOJIB30BAHHUEM alIapara ajreOpsl.

@Oyukuuu ¥ rpapukm:

CBOOOJHO OMNEpUpPOBATh MOHATUAMM: (YHKLMS, CHOOCOOBI 3aJaHus
(yHKUMH, B3aMMHO OOpaTHble (QYHKUIUHM, KOMIIO3MLMS (PyHKIMH, Tpadux
(yHKUMHU, BBIIOJHATD 3J€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoOB (DYyHKIIMIA;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: O0JIACTH ONPENEIECHUS U MHOXKECTBO
3HaYeHUN (PYHKIUH, HYJIU QYHKIUHU, TIPOMEXYTKH 3HAKOIMOCTOSHCTBA;

CBOOOJHO OINEpUPOBATh NOHATHUSAMU: YETHBIE M HEYETHbIE (DYHKIIMH,
nepuogndeckue PyHKIUHU, IPOMEXKYTKH MOHOTOHHOCTH ()YHKLIUH, MAKCUMYMBI
U MUHUMYMbI (YHKIMH, HAauOOJbIIEE M HaUMEHblIee 3HaueHUEe (YHKUHUU Ha
IPOMEKYTKE;

CBOOOJIHO ONEPHUPOBATH MOHATUSIMU: CTEIIEHHAs (DYHKLMS C HATYpaJbHBIM
U LIEJIbIM [OKa3aTesieM, TpadUuK CTENEHHONW (PYHKIMU C HATYPaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHs n-oil CTeNneHHu Kak (yHKIUH OOpaTHOM CTENEeHH C
HaATypaJbHBIM OKa3aTEeJIEM;

ONepUpOBaTh MOHATUAMM: JUHEIHAS, KBAaApaTUYHaAsA U JPOOHO-TUHEHHas
(yHKUMH, BBINOJIHATH 3JEMEHTAPHOE UCCIENIOBAHUE U IOCTPOCHUE MX
rpaduKoB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: MOKa3aTeNbHAS U Jorapupmuyeckas
(yHKUMH, UX CBOMCTBAa M rpauKH, UCIOJIb30BaTh MX TpadUKU JJs pelieHus
ypaBHEHUM;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
onpeeleHue TPUTOHOMETPUUYECKUX (PYHKIUN YUCIOBOIO apIyMEHTa;

UCIOJIb30BaTh TIpa@uku (QYHKOUH JUIsl HUCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3a7a4 U3 APYTUX y4eOHBIX MIPEAMETOB U pealbHOM
YKU3HH, BBIPAXKATh (POPMYIJIaMH 3aBUCHUMOCTH MEXIY BETUUMHAMU;

Hauana MmaTeMaTH4YeCKOro0 aHAIH3A:

CBOOOJHO OIEPUPOBATH MOHATUAMU: apuPMeTHUECKass U TeOMETpUIecKas
nporpeccusi, 06CKOHEUHO yObIBaroIas FEOMETPUYECKAs IPOrPeccusl, TUMHEHHBIH
U OKCHOHEHIMAIbHBIA pOCT, (opMysia CIOXKHBIX MPOLUEHTOB, HMETh
IPEJCTABJICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCUM ISl PEIICHMs peajbHBbIX 3a/ad MPHUKIaJIHOIO

XapakTepa;
CBOOOJHO OIEPHUPOBATH TMOHITHUSMU: TOCIIEAOBATEIILHOCTh, CIIOCOOBI
3a1aHuUs TIOCJIEIOBATEIIBHOCTEH, MOHOTOHHBIC U OrpaHUYCHHBIC

NOCJIEJOBATEIbHOCTHA, MOHUMAaTh OCHOBBI 3apOXKJIEHUS MaTeMaTHUYECKOIro
aHaJIM3a KaK aHaJIn3a OECKOHEUHO MAJIbIX;

CBOOOJHO ONEpPUPOBATh MOHATUSMH: HENpPEpPbIBHbIE (YHKLUHMH, TOYKU
paspeiBa rpaduka GyHKUNUH, aCUMIITOTHI Ipaduka QyHKINH;

CBOOOJHO ONEPUPOBATH MOHATHEM: (DYHKIIMS, HETPEPbIBHAS HA OTPE3KE,
IPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (PYHKIMI JJI PELICHUS 3a/1a4;



CBOOOJHO ONEpPUPOBATH MOHATUSMHU: IE€pBas W BTOpas MPOU3BOAHbBIC
(GyHKUMHU, KacaTenbHas K rpaduKy QyHKIHHY;

BBIYUCIATH  NPOU3BOJHBIE CYMMBI, IIPOM3BENECHMUS, YAaCTHOTO U
KOMITO3ULIMH IBYX (PYHKIUH, 3HATh IPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh F€OMETPUUYECKUA U (PU3UUYECKUN CMBICT MPOU3BOAHOW st
peleHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: MHOXECTBO, OIEpaluyd HaJ
MHOECTBaMU;

UCIIOb30BaTh TEOPETHUKO-MHOKECTBEHHBIM —anmapar Juid OIMCAaHMS
peanbHBIX MPOLECCOB U SIBJICHUM, NMPU PEUICHUU 3a7ad U3 JAPYTUX YUEOHBIX
IPEAMETOB;

CBOOOJIHO ONEpPUPOBAThH MOHATUSMU: OINpPEICICHHE, TEOPEMA, YpPaBHEHHE-
CIEICTBHE,  CBOWCTBO  MAaT€MaTHYECKOIo  O0OBEKTa,  J0Ka3aTelbCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U HEPABEHCTBA.

K xoniy oOydenuss B 11 kjacce oOydyaromuiicsi MOJYYUT CIEAYIOIIUE
IPEeIMETHBIE PE3YJIHTATHI IO OTACIBbHBIM TEMaM padoyeil MporpaMmbl y4eOHOTO
Kypca «AnreOpa U Hauaja MaTEMaTUYECKOTO aHATU3a»:

Yuciia v BBIYMCIICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUSMH: HATypajJbHOE U LEJIOE YHCIIO,
MHOYECTBA HATyPaJIbHBIX U LIEJIBIX YUCEN, UCIIOIb30BaTh MPU3HAKU JEITUMOCTH
ueneix uncesn, HOJ m HOK HarypansHbIX umcen il pelieHus 3anad,
PUMEHSTH anroput™ EBknuaa;

CBOOOJHO ONEPHPOBATH MOHITHEM OCTaTKa MO MOAYJIO, 3aIlMChIBATh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OINEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUJIEKCHBIX YMCEN, MPEACTABIATh KOMIUIEKCHBIE YKCiia B alredpandyeckoun u
TPUTOHOMETPUUYECKON (POpME, BBINOIHATH apu(METUUECKHE ONEepaliid ¢ HUMHU
U U300pakaTh Ha KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OINEPUPOBATH MOHSATUSMH: UPPALMOHAIIbHBIE, IOKA3aTEIbHbIE U
Jorapu(pMUYECKUe HEPABEHCTBA, HAXOJUTh MX PELIIEHHWS C MOMOILBIO
PAaBHOCHWJIBHBIX ITEPEXOJIOB;

OCYLIECTBJIATh OTOOp KOPHEW NpH PEMIEHHUH TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOOJHO OIEpPUPOBAaTh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOIMMbIE (OpPMyJbl JJIsi PELIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYITHOCTb YPaBHEHUM
YW HEPAaBEHCTB, PAaBHOCHUJIBHBIE CHCTEMBI M CHUCTEMBI-CIEACTBUS, HAXOIUTH
pElIEHNsI CHCTEMBI M COBOKYIIHOCTEM pAalMOHAIBHBIX, HWPPALHOHAIBHBIX,
NOKA3aTeNbHbIX U JOrapu(pMUUYECKUX YPABHEHHUI U HEPABEHCTB;

permarb palOHAaJbHEIE, UppALMOHAJIBHEIE, IIOKa3aTEJIbHBIE,
Jorapu(ppMUyecKue ¢ TPUTOHOMETPUYECKHME YpaBHEHUS U HEPABEHCTBA,
COZIepIKalllie MOYJIM U IapamMeTPBhl;

IPUMEHSTH IpapruecKrue METOIbI AJIs PEIICHHs] YPABHEHUI U HEPABEHCTB,
a TaKKe 3a7a4 C mapameTpamus;

MOJIEJIMPOBAaTh pEalbHblE CHUTyallUH Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQ)XCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHUIO 3a/1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJENIM C MCIOJIb30BAHMEM alllapaTta ajareopsl,
WHTEPIIPETUPOBATH IMOJTYyYEHHBIN PE3yJIbTAT.



@Oyukuuu ¥ rpapuku:

CTpOUTH TpaUKH KOMIIO3MLIMHM (YHKIHMA C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHEe 00pa3bl ypaBHEHUI M HEpPAaBEHCTB Ha
KOOPJAMHATHOM TIJIOCKOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: TpapUKH TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (PYHKIUU JUIsI MOJAEJIMPOBAHUS U MCCIEJOBAaHUS peajbHBIX
IIPOLIECCOB.

HavaJjia MaTeMaTH4eCKOIro aHAJIHM3Aa:

UCIIOJIb30BaTh  NPOU3BOJHYIO  JJisi  HUCCIeAOBaHMS  (YHKUMA  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOJUTh HAUOOJbIIEE U HAUMEHbIIEEe 3HaYeHUs1 (DYHKIIMHM HENPEPBHIBHOU
Ha OTpE3Ke;

UCIIOJIb30BaTh MPOU3BOAHYIO JUISI HAXOXKACHHUS HAWIY4lIEro pelieHus B
OPUKJIAJAHBIX, B TOM YHUCJIE COLMAJIbHO-3KOHOMUYECKHX, 3ajadax, JJis
OIIpEeZICNICHUs] CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOro (GpopMmyson uiu
rpadukom;

CBOOOJHO OINEpUPOBaTh MOHATUSAMU: MEPBOOOpa3Has, ONpeaeIEHHbIN
UHTErpaj, HaxoJWUThb NEPBOOOPA3HbIE 3JIEMEHTApHBIX (PYHKIMI M BBIYMCIATH
uHTerpai no popmyise Hetotona-Jleitonuia;

HaXOJUTh IUIOIIAAM IJIOCKUX (GUryp U OO0BEMBI Te€JI C MOMOUIBIO
WHTErpaa;

UMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HA IpPHUMEpE
cocTaBiieHHs TUPPepeHIINATbHBIX YPAaBHEHU;

pemarb NpUKIagHbIe 33JJa4M, B TOM YHCIIE COUUATbHO-3KOHOMUYECKOTO U
(du3nuecKoro xapakrepa, CpeJICTBAMU MaTeMAaTUYECKOIO aHaJIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/
1|

HaumenoBanue pa3ieios
H TeM MpPOorpamMmmMbl

KoanuyecTBO 4acoB

KonTtpoibHble

Bcero
padoTbI

IIpakTHyeckne
padoThI

DJIeKTPOHHBIE (HM(pPOBHIE)
o0pa3oBaTe/bHbIE PeCypChl

MHOXk€eCTBO
JIEMCTBUTENBHBIX YHCEI.
MHoOro4ieHsl.
PanrionanbHbie ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX ypaBHEHUN

24 1

OyHKIMY 1 TpaduKH.
CreneHHast GyHKLUS C
LeJIBIM [IOKa3aTeneM

12 1

Apudmerndeckuii KOpeHb
N-0il CTENEHH.
WppaumronanbHbie
ypaBHEHUS

15 1

[TokazarenbHast QyHKIHS.
[TokazaTenbHbIE YpaBHEHUS

10 1

Jlorapupmuueckas
byHKIHS.
Jlorapudpmuueckue
ypaBHEHUS

18 1

Tpuronomerpuueckue

22 1




BBIPA)KCHMSI U YPaBHEHUS

ITocnenoBaTeaIbLHOCTH U 10
pOrpeccuu

HenpepriBHble GHyHKITHH. 20
[IpousBoaHas

[ToBTOpenue, 06001IIEHHE,
CHUCTEMAaTH3AIMs 3HAHHUH

OBLIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136




11 KITACC

Ne
n/
n

HaumeHnoBaHue pa3jiesioB
H TeM MpPOorpamMmmMbIl

KoaundyecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHyeckne
padoThI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChbl

Hccnenoanue GpyHKIuii ¢
MOMOIIIbIO TIPOM3BOIHOMN

22 1

[TepBooOpasnas u
UHTETrpal

12 1

I'padpuku
TPUTOHOMETPUUYECKUX
GyHKIHA.
Tpuronomerpuueckue
HEpaBEHCTBA

14 1

HppauroHaneHeIe,
MOKa3aTeJIbHbIE U
JorapupMHUUIECKHE
HEPaBEHCTBA

24 1

KommiekcHrle uncia

10 1

HatypanbHble u nenble
qucia

10 1

Cucremsl paliMOHaIbHbIX,
UPpalMOHATIBbHBIX
[IOKa3aTeJIbHbIX U
JOrapuPpMUUECKIX
ypaBHEHUH

12 1




3agaym ¢ mapaMeTpamu 16 1
[ToBTOpenue, 0600IIEHHE, 16 )
cucTeMaTH3aIus 3HaHUH
OBHIEE KOJIMYECTBO
- 136 10

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KJIACC
N KoJsm4yecTBO 4acoB JIeKTPOHHbIE
; Jata uudpoBbIe
n/ Tema ypoka KonTpoJsbHbIe IIpakTHyeckue
Bceero H3Yy4YeHUsI oOpa3oBaTe/ibHbIE
n padoThI padoTshI
pecypcbl
MHoxecTBO, oneparnuu Haj | https:/resh.edu.rw/
MHO>KECTBAMHU 1 MX CBOMCTBA subject/lesson/4726/start/
https://resh.edu.ru/
Huarpammsl Dlinepa-BeHnHa 1 subject/lesson/4726/
main/198198/
[IpumeHeHne TeopeTuKo-
MHOECTBEHHOT'O amapara 1 hutps://resh.cdu.ru/
P subject/lesson/4726/train/
JUTS peleHust 3a/1a4
PanmonansHBIE yncCa.
OOBIKHOBEHHBIE U
JeCSITUYHBIC TPOOH, 1 https://resh.edu.ru/
MPOIICHTHI, 0ECKOHCUHBIE
MEePUOANYECKUE TPOOH
PanmonansHBIC yncna.
OOBIKHOBEHHBIE U
CCHTIMHLIE 1006 | https://resh.edu.ru/
A APOOH, subject/lesson/5223/
MIPOIICHTHI, 0ECKOHEUHBIE
MEePUOANYECKUE TPOOH
[Ipumenenue npobeit u | https://resh.edu.ru/
MPOUEHTOB JIJI1 PEIICHUS subject/lesson/5223/




MPUKIAIHBIX 3a7a4

[Ipumenenue apodeit u
IPOLIEHTOB ISl PEILCHUS
MPUKIAIHBIX 3a0a4

https://resh.edu.ru/
subject/lesson/5223/

JleficTBUTEIbHEIC YKCIA.
Panmonanesabeie u
HMppalrOHaJIbHbIC YUCTIa

https://resh.edu.ru/
subject/lesson/4730/

Apudmernueckue onepanum
C ICHCTBUTENILHBIMU YHCIIaMU

https://resh.edu.ru/
subject/lesson/4730/

10

Bxonnast KOHTpOJIbHAA
pabora

11

Mopnynp neiCTBUTENBHOTO
YHCJIA U €r0 CBOMCTBA

12

[TpubnuxEHHBIE BEIYUCICHHUS,
IIpaBUjIa OKPYIJICHHUS,
IIPUKUJIKA U OLIEHKA
pe3yJibTaTa BBIYUCICHUN

13

OCHOBHEBIE MCTO/bI PCUHICHUA
LEJBIX U JpOoOHO-
palMOHAIBHBIX YPABHEHHUN U
HEPaBECHCTB

https://resh.edu.ru/
subject/lesson/3785/

14

OCHOBHBIE METO/IbI PEIICHHSI
LENBIX U JPOOHO-
palMOHATIBHBIX YPAaBHECHHUN U
HEPaBCHCTB

15

OcHoBHbBIC MCTOJbI pCHICHU A




IIEJIBIX U IPOOHO-
palMOHAIBHBIX YPABHEHHUN U
HEPaBEHCTB

MHoro4ieHs! OT OJHOU
rnepeMeHHoi. Jlenenue

https://resh.edu.ru/

16 )
MHOI'O4JICHAa Ha MHOTOYJICH C subject/lesson/5298/
octaTtkoM. Teopema besy
MHOTOYJIEHEI C LIEIBIMU

17 b T https://resh.edu.ru/
ko3 pmmentamu. Teopema .

1 P subject/lesson/3778/

Buera
Pemenne cucteM MTMHENHBIX

18 . https://resh.edu.ru/
ypaBHEHUU
Pemenne cucteM MTMHENHBIX

19 . https://resh.edu.ru/
ypaBHEHUH
Marpuiia CUCTEMBI TUHEUHBIX
ypaBHeHUl. Onpenenuresb
MaTpHUIEI 2X2, ero

20 P > https://resh.edu.ru/
F€OMETPUYECKUIN CMBICIT U
CBOMCTBA; BEIUHMCIIEHUE €T0
3HAYEHUS
Onpenenurens MaTPUIIbI 2X2,
€ro reOMETPUUYECKHUIA CMBICI U

21 . P https://resh.edu.ru/
CBOMCTBA; BRIUMCIICHHUE €TI0
3HAYEHUS

22 IIpumeHeHne onpenenuTens https://resh.edu.ru/

AJ pECIICHUS CUCTCMBI




JIMHEHHBIX YPaBHEHUHN

23

Pemenne nmpuknaaHsIx 3a1a4
C IIOMOIIBIO CUCTEMBI
JIMHEHHBIX YPAaBHEHUN

https://resh.edu.ru/

24

Pemenue npukinagHsIx 3a1a4
C IIOMOIIBIO CUCTEMBI
JIMHEHHBIX YPAaBHEHUN

https://resh.edu.ru/

25

Konrponbnas pabora:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI
JIMHENUHBIX ypaBHEHUN"

26

@OyHKIW, CIOCOOBI 3aJaHHS
¢bynkun. Bzaumuo
oOpaTHbIe (PYHKITHH.
Komnozunus GpyHKimii

27

I'padux pyskIHH.
DneMeHTapHbIe
npeoOpa3zoBanus TpaUKOB

byHKIMA

28

OO6unacTpb omnpeesieHus u
MHOYECTBO 3HAYEHUI
¢byuxun. Hynu pyHknum.
[TpomexyTku 3HaK
MOCTOSTHCTBA

29

YeETHble U HEYETHBIE
¢byuxun. [lepuoauueckue
¢dbyskuuu. [TpoMexxyTKH




MOHOTOHHOCTH (pYHKIIMH

MaxkcuMyMBbl 1 MUHUMYMBI
¢yukunu. Haubonbmee u

30
HauMEHbIlIee 3HaYCHHE
(GYHKINU Ha IPOMEKYTKE
JIuneinas, kBagpaTuyHas u https:/resh.edu.ru/
31 . :
npoOHO-MHMHEHHAs QyHKIIMN subject/lesson/5540/
DneMeHTapHOEe UCCIIEI0OBaHUE
32 1 TIOCTPOEHUE TPAPUKOB ITHX
byHKIUI
DneMeHTapHOe HCCeJOBaHUE
33 1 TIOCTPOEHHUE TPAPUKOB ITHUX
byHKIUI
Crenens ¢ neasiM
34 HokasaTernen. BrioM https://resh.edu.ru/
' subject/lesson/6119/
HeroToHa
CreneHsb € LEIbIM
35 HokasaTenem. BuHoM https://resh.edu.ru/
' subject/lesson/4729/
HeroToHa
CrenenHast GyHKIUS C
36 HAaTypaJabHBIM U LIEJIBIM https:/resh.edu.ru/
nokasaresieM. E€ cBolicTBa n subject/lesson/5540/
rpadux
KonrponbHas pabora:
" .. https://resh.edu.ru/
37 Crenennas ¢pynkuus. Eé

cBOMCTBa U rpaduk"

subject/lesson/4729/




38

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €0
CBOICTBa

https://resh.edu.rw/
subject/lesson/5498/

39

ApudpmeTnueckuii KOpeHb
HAaTypaJIbHOM CTEIIEHU U €0
CBOMCTBA

40

[TpeoOpazoBaHUs YHCIOBBIX
BBIpKCHUH, COJIEpIKAIIUX
CTCIICHU U KOPHU

41

ITpeoOpa3oBaHuUs YUCIOBBIX
BBIPXXEHHH, COIepPIKaIIX
CTENEHU U KOPHU

42

ITpeoOpa3oBaHuUs YUCIOBBIX
BBIpA)XEHUH, coepxKammx
CTEIEHU U KOPHU

43

WppaumronansHbie
ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEIICHHUS
MPPALMOHAIBHBIX YPaBHEHUI

44

HppaunronansHbie
ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEIICHUS
MPPALMOHAJIBHBIX YPaBHEHUI

45

HppanuonanbHbie
ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHHMSI




MPPALMOHAJIBHBIX YPaBHEHUI

PaBHOCHILHBIC Nnepexonl B

https://resh.edu.ru/

46 EIICHUU UPPALMOHAILHBIX )
p vpp 1 subject/lesson/3798/
YpaBHCHH
PaBHOCHIIbHBIEC TTIEPEXOBI B

47 EIICHUN UPPALMOHAILHBIX hitps:d/resh.cdu.ru;
p Upp 1 subject/lesson/5569/
ypaBHEHUU
PaBHOCHIIbHBIE TTIEPEXOBI B

48 pELICHUH UPPAITMOHATBHBIX https://resh.edu.ru/
YpaBHEHUI
PaBHOCHITEHBIE TIEPEXO/IBI B

49 pELIEHUH UPPALTMOHATIBHBIX https://resh.edu.ru/
YpaBHEHUU
CaoiicTBa 1 rpad)uK KOPHS n-
OU CcTeleHU KaK GYHKINU

50 . by https://resh.edu.ru/
00paTHOM CTETICHH C
HaTypaJbHBIM TIOKa3aTeeM
CpoiicTBa 1 rpaduK KOpHS n-
OU CcTeleHU KaK GYHKIINU

51 . by https://resh.edu.ru/
00paTHOM CTETIeHH C
HaTypaJbHBIM TIOKa3aTeeM
Konrponsnas padora:
"CBoiicTBa u rpaduk KOpHs

52 Nn-o¥ CTCHEHN.

HppaunroHansHbie
ypaBHeHuUs"




53

CreneHb ¢ pallMOHAIBHBIM
IIOKa3aTeJIeEM U €€ CBOMCTBA

54

Crenens ¢ palioHaIbHBIM
IIOKa3aTeJIeEM U €€ CBOMCTBA

55

Crenens ¢ paloHaIbHBIM
oKa3aTejieM U €€ CBOMCTBA

56

[TokazaTenbHas GyHKIMA, €€
CBOWCTBA U rpaduk

https://resh.edu.ru/
subject/lesson/3841/

57

Hcnons3oBanue rpaduka
(GyHKIMH 15T peTIeHUs
ypaBHEHUH

58

Hcnons3oBanue rpaduka
(GYHKIWU 715 peIIeHHst
ypaBHEHUH

59

Iloka3aTenbHbIE ypABHEHUS.
OCHOBHBIE METO/BI PELLIEHUS
ITOKa3aTeJIbHBIX YPAaBHEHHUU

https://resh.edu.ru/
subject/lesson/5627/

60

Iloka3aTenbHble ypaBHEHUS.
OCHOBHBIE METO/BI PELLIEHUS
ITOKa3aTeJIbHBIX YPAaBHEHUH

61

Iloka3aTenbHble ypaBHEHUS.
OCHOBHBIE METOBI PELLEHUS
[I0OKa3aTEJIbHbIX YPAaBHEHUU

62

KonrponsHas pabora:
"[TokazaTenpHast QyHKIHS.
IToxazarenbHble ypaBHEHUS"




Jlorapudm uucna. CoiicTBa

https://

63 lib.myschool.edu.ru/
norapugma content/5049
64 Jlorapudm yucna. CBoiicTBa https:/resh.edu.ru/
norapudpma subject/lesson/5753/
65 Jlorapudm yucna. CBoiicTBa
norapudpma
66 JlecaTruHbie U HATYpaJIbHbBIC https://resh.edu.ru/
JorapuQmbl subject/lesson/3823/
67 JlecATUUHBIE U HAaTypaJIbHbIE
sorapudmsl
IIpeoOpa3oBanue
68 BBIPAXKECHMI, COAEPIKALIUX
JorapuQMbl
ITpeoOpaszoBanue
69 BBIpAKEHUI, coepKalux
JorapuQmbl
ITpeoOpa3oBanue
70 BBIPXEHUH, CONIEpKAIIUX
JorapuQmbl
Jlorapupmuueckas GhyHKIHS, https://resh.edu.ru/
71 .o :
e€ cBoiicTBa U rpauk subject/lesson/3834/
7 Jlorapupmuueckas GhyHKIHS,
e€ cBoiicTBa U rpadux
73 Hcnonp3oBanue rpaduka

GYHKIUY 17151 peHIeHHs]




ypaBHEHUH

74

Ucnons3oBanue rpaduka
(bYHKUIMU 1715 peIeHust
YpaBHEHUH

75

Jlorapudgmuueckue
ypaBHeHus1. OCHOBHbBIE
METOBI peIIeHUs
JIOTapUPMHUECKIX
YpaBHEHUH

https://resh.edu.ru/
subject/lesson/4732/

76

Jlorapudmmueckue
ypaBHeHUsA. OCHOBHbIE
MCTObI pCHICHUA
norapupMUIECKUX
YpaBHEHUU

https://resh.edu.ru/

71

Jlorapudpmuueckue
ypaBHeHHsA. OCHOBHBIE
METO/BI PEILICHUS
JOrapuPpMHUUECKUX
ypaBHEHUU

https://resh.edu.ru/

78

PaBHOCWIIBHBIE TTEPEXOABI B
pEeLIeHUH JTorapu(pMUIECKIX
ypaBHEHUN

https://resh.edu.ru/

79

PaBHOCHIIBHBIE ITEPEXO/bI B
pelIeHnu JorapupMuIecKixX
ypaBHEHUM

https://resh.edu.ru/

80

KonTponbhas pabora:
"Jlorapudmuyeckas




¢byukus. Jlorapudgmuueckue
ypaBHEeHUA"

CuHyc, KOCUHYC, TAHT€HC U

81 https://resh.edu.ru/
KOTaHTCHC YHCI0BOTO subject/lesson/4733/
apryMeHra
CuHycC, KOCUHYC, TAHTE€HC U

80 https://resh.edu.ru/
KOTaHI'CHC HHCI0BOTO subject/lesson/4735/
apryMeHra
ApKCUHYC, apKKOCHHYC U

23 P ye. ap Yy https://resh.edu.ru/
dpKTaHICHC HHCI0BOrO subject/lesson/6322/
aprymMeHra
ApPKCHUHYC, apKKOCUHYC U

&4 apKTaHT'€HC YHUCIOBOTO
aprymeHTa
Tpuronomerpruueckas

https://resh.edu.ru/
OKPY>KHOCTb, OTPEICIICHUE )
85 TOMEOHOMETPHICCKIX subject/lesson/6019/
p . p https://resh.edu.ru/
(yHKIMI YHCTIOBOrO subject/lesson/3863/
aprymeHTa
Tpuronomerpuueckas
OKPY>KHOCTb, ONPEICIICHIE

86 TPUTOHOMETPUUYECKUX
(YyHKIMIA YUCIOBOTO
aprymeHTa

87 OcHoBHBIE https://resh.edu.ru/

TPUTOHOMETPUYECKHE

subject/lesson/4735/




bopMyJIbI

OcHOBHEIE

28 https://resh.edu.ru/
TPUTOHOMETPUHCCKNC subject/lesson/4734/
bopmybl
OcHOBHEIE

%0 https://resh.edu.ru/
TPUTOHOMETPUHCCKUC subject/lesson/3489/
bopmyIbl
OcHOBHEIE

%0 https://resh.edu.ru/
TPUTOHOMETPUHCCKNC subject/lesson/3887/
bopmyIb
[IpeobpazoBanue

91 https://resh.edu.ru/
TpHrOHOMevaquCKHX subject/lesson/4238/
BBIPAXKCHUI
[IpeobpazoBanue

9 https://resh.edu.ru/
P HFOHOMeTp MHCCKHUX subject/lesson/3898/
BBIPAKCHUI
[Ipeo6pa3zoBanue

93 TPUTOHOMETPUUECKUX
BBIPAKCHUI
IIpeoOpa3oBanue

04 . https://resh.edu.ru/
TpHrOHOMeUTqueC ux subject/lesson/4324/
BBIPKCHHI
Pemenne https:/

95 TPUTOHOMETPUUECKUX lib.myschool.edu.ru/
YpaBHEHUH content/5616

96 Pemenne https://




TPUTOHOMETPUUECKUX lib.myschool.edu.ru/
ypaBHEHHH content/5616
Peniere https://resh.edu.ru/
ps://resh.edu.r
o7 P HFOHOMpr HHeCKHX subject/lesson/6320/
ypaBHEHHI
Pentere https://resh.edu.ru/
ps://resh.edu.ru
o8 TpHrOHOM?TqueCKHX subject/lesson/6320/
ypaBHEHHI
Pentere https://resh.edu.r/
PpS://résn.cdu.ru
%9 TpHrOHOM?TqueCKHX subject/lesson/6320/
ypaBHEHUH
Pemere https://resh.edu.ru/
S://resn.edu.ru
100 TpHrOHOMprquCKHX subject/lesson/6320/
ypaBHEHUH
Pemere https://resh.edu.ru/
ps://resh.edu.ru
101 TpHrOHOMprquCKHX subject/lesson/6321/
ypaBHEHHIA
Konrponsnas padora:
"Tpuronomerpudeckue
102 | BbIpakeHUs u
TPUTOHOMETPUUYECKHE
ypaBHEeHUA"
103 IlocnegoBarenbHOCTH, https://resh.edu.ru/

CIOCOOBI 3aMaHusd
OCJIE0BATEIILHOCTEH.
MeTto MaTeMaTHIECKOM

subject/lesson/4925/




HUHAYKIOUH

104

MOHOTOHHBIE B
OrpaHUYCHHbIC
IOCJIEIOBATEIILHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJjbIX

105

Apudmernueckas
nporpeccus

106

['eomeTpuyeckas mporpeccust

107

beckoneuno yorpIBaromias
reOMETPHYCCKAs IPOrPECCHst

108

CyMMa GecKOHETHO
yOBbIBaIOIIE reOMETPUUECKON
IIPOrpeCcCUm

109

JIvnHeHbIN 1
SKCIOHEHUIHUAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

https://

lib.myschool.edu.ru/
content/4519

110

JIvnHeHbIN 1
SKCMOHEHUIHAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

111

Hcnonp3oBaHue Nporpeccuu
ISl PELICHUS peaIbHBIX
3aJa4 MPUKIAHOTO
Xapakrepa




112

KonTponbhas pabota:
"[locnenoBaTenbHOCTH U
nporpeccun’

113

HenpepriBHble QYyHKIIUN U UX
CBOMCTBA

https://resh.edu.ru/
subject/lesson/6112/

114

Touka pa3pbiBa. ACUMITOTHI
rpaduKoB (pyHKIHI

115

CpoiicTBa pyHKUIUI
HETIPEPHIBHBIX Ha OTpE3Ke

116

CpoiicTBa QyHKIMIA
HENpEepPbIBHBIX Ha OTPe3Ke

117

Merto nHTEpBaJIOB AJIst
peLIeHUs] HEPABEHCTB

118

Mertoa nHTEpBAIOB 1JIst
peLIeHUs] HEPAaBEHCTB

119

Mero uHTEpBaJIOB 1JIst
peLIEHUs] HEPABEHCTB

120

[Ipumenenue cBOMCTB
HENPEPBIBHBIX PYHKIMNA JUIs
pelieHus 3aaad

121

[IpumeHeHne CBOWCTB
HeNpepbIBHBIX QYyHKIMHA 1151
peleHus 3a1a4

122

IlepBas u BTOpas
IPOU3BOJIHbIE (QYHKLIUU

https://resh.edu.ru/
subject/lesson/4923/

123

Omnpenenenue,

https://resh.edu.ru/




F€OMETPUUYECKUIN CMBICIT
MPOU3BOAHOMN

subject/lesson/6114/

Onpenenenue, pU3MUECKUt

https://resh.edu.ru/

124 CMBICJI TIPOU3BOJHON subject/lesson/6114/
VYpaBHEHHE KacaTeIbHOU K

125 PaBHeHH TEARHOR https://resh.edu.ru/
rpaduky QyHKIUU
VYpaBHeHHME KacaTeIbHOU K

126 p https://resh.edu.ru/
rpaduky QyHKIUU
[IpousBoaHbIE 2JIEMEHTAPHBIX https://resh.edu.ru/

127 . .
byHKIMIA subject/lesson/3954/

128 IIpou3BogHBIE 2TIEMEHTAPHBIX https://resh.edu.ru/
byHKIIH subject/lesson/4922/
IIpousBogHass CyMMEI,

129 I p0H3Be IIeHH;I ZIaCTHOFO 5 hups: yeshodunn,

p A ’ N subject/lesson/6114/

KOMITO3HUIINH (QyHKIIAN
IIpousBogHas CymMMBl,

130 | mnpowusBeneHuUs, YaCTHOTO U https://resh.edu.ru/
KOMITO3UIINH (YHKITHIA
[IpousBogHast CyMMBI,

131 MPOU3BEICHHUS, YaCTHOTO U https://resh.edu.ru/
KOMIIO3UIINH (YHKITHIA

132 Kontponbhas padoTa:
"IIpousBoaHas"
[ToBTOpenue, 0600IIEHNE,

133 cucTeMaTHu3aus 3HaHWI:

"VpaBHeHus"




134 Hrtorosast KOHTpoOJIbHAS | |
pabora
135 Hrorosast KOHTpOJIbHAS ! i
pabora
136 [ToBTOpenwue, 06001IeHNE, {
CUCTEMaTHU3aLMs 3HAHUN
OBIIEE KOJIMYECTBO YACOB 136 1

I10 ITPOTPAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJibubie

Bcero
padoThI

IIpakTH4eckue
padoTbI

Jlara
U3ydeHust

DJIeKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne Mpou3BOAHON
K UCCIIEIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTH H
HKCTPEMYMBI

[IpumeHeHre npou3BOAHOM
K MCCIICJIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTH U
DKCTPEMYMBI

IIpuMeHeHne Mpou3BOAHON
K UCCIIEIOBAaHUIO (DYyHKITHIA
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

[TpumeHneHre mpou3BOIHON
K UCCIIEIOBAaHUIO (DYHKITUI
HA MOHOTOHHOCTH U
KCTPEMYMBI

[Ipumenenne npon3BoaHON
K UCCIIeIOBaHUIO (DyHKITHI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

[IpumeHeHne Mpou3BOAHON




K HUCCIeIOBaHUI0 QYHKIUI
Ha MOHOTOHHOCTH U
IKCTPEMYMBI

Haxosxnenre HanOoJIbIIEro
N HAUMCHBIICTO 3HAUCHU S
HenpepbrIBHON (QYyHKIUU Ha
OTpe3Ke

HaxoxxaeHune HanOobIIero
Y HAUMEHBILIETO 3HAYCHHS
HENpepbIBHON (PYHKLIUU HA
OTpe3Ke

Haxoxxnenne HanOobIIero
Y HAUMEHbILETO 3HAYCHUS
HETPEepbIBHON (PYHKIUU HA
OTpe3Ke

10

Haxoxnenue HanOobIIero
Y HAaUMEHBILIETO 3HAYCHUS
HeNpepbIBHON (PYHKLUU HA
OTpe3Ke

11

Haxoxxnenne HanOobIIero
Y HAUMEHbILETO 3HAYCHUS
HENpepbIBHON (QYHKLIUU HA
OTpe3Ke

12

Haxoxnenne HanOoJIbIIEro
M HAMMEHBIIIEr0 3HAYECHUS
HENpephIBHON (HYHKITUU Ha
OTpe3Ke




13

[IpumeHeHne Mpou3BOAHON
JUISL HAXOXKACHUS
HaWIy4IlIero peueHus B
MIPUKIIATHBIX 3a7jauax

14

IIpuMeHeHne Mpou3BOAHON
JUISL HAXOXKACHUS
HAWIy4Ilero peleHus B
MPUKJIATHBIX 3a7adax

15

[IpuMeHeHne Mpou3BOAHON
JUISL OTIpEeNIEHHsI CKOPOCTH
U YCKOpEHHMsI IpoLecca,
3aJJaHHOTO (POPMYIION MK
rpaduxkomM

16

IIpuMeHeHne Npou3BOAHON
JUISL OTIPEIEIIEHUS] CKOPOCTH
U YCKOpPEHHsI IpoLecca,
3aJJaHHOTO (POPMYIION MK
rpaduxkomM

17

Komnozumms GpyHKImii

18

Kommnosumus ¢pyHkimii

19

Kommozurus ¢hyHkimii

20

I'eomeTpuueckue o6passl
YpaBHEHUH Ha
KOOPJAWHATHOW MIOCKOCTH

21

I'eomeTpuueckue o6passl
YpaBHEHUH Ha




KOOPJMHATHOMW TIOCKOCTH

22

KonTponbhas pabdora:
"UccnenoBanue QyHKIHIA ¢
MTOMOIIIBIO TTPOU3BOAHON"

23

[lepBooOpasHasi, OCHOBHOE
CBOMCTBO MEPBOOOPA3HBIX

24

[TepBooOpasubie
AJIEMEHTAPHBIX (PYHKIIUH.
[IpaBuia HaXOXKICHUS
NIepBOOOPA3HBIX

25

[TepBooOpasubie
AJIEMEHTAPHBIX (QYHKIINH.
[IpaBuia HaXOXKICHUS
NepPBOOOPA3HBIX

26

Hurerpanrn.
['eomeTpuyeckuii cMbICT
WHTEerpasa

27

Brrunciaenue
OTpeIeTIEHHOT0 WHTETpalIa
o popmysne HproToHa-
JletiOuuna

28

Beruucnenue
OTpeeNEHHOr0 UHTETpalIa
o popmyne HproToHa-
JletiOHuia

29

[IpumeHeHue UHTErpaa




JUTSL HAXOXKACHUS
iouaied IIoCKux Guryp

30

IIpumeHeHne uHTErpaa
JUIS HaXO0X/1eHUs 00bEMOB
F€OMETPUYECKUX TEJ

31

[Ipumepsl penieHun
mddepeHnrnanbHbIX
ypaBHEHUN

32

[Tpumeps! perieHuit
mddepeHInanbHbIX
ypaBHEHUI

33

Maremarnyeckoe
MOJIETTUPOBAHUE PEaTbHBIX
MIPOLIECCOB C MOMOIIBIO
mddepeHnnanbHbIX
ypaBHEHUI

34

KonTponbhas pabora:
"[TepBooOpa3Has u
uHTerpan”

35

Tpuronomerpuyeckue
(yHKIMH, UX CBOWCTBA U
rpaduku

36

Tpuronomerpuyeckue
(GyHKIUH, UX CBOWCTBA U
rpaduku

37

Tpuronomerpuyeckue




(GyHKIUH, UX CBOWCTBA U
rpaduku

38

Tpuronomerpuyeckue
(byHKIWHU, UX CBOICTBA U
rpaduKu

39

Tpuronomerpuueckue
(byHKIMHU, UX CBOICTBA U
rpaduku

40

OT60p KOpHEH
TPUTOHOMETPUYECKHUX
ypaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUECKOU
OKPY’>KHOCTH

41

OT60p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHHH C TIOMOIIIBIO
TPUTOHOMETPUUYECKOM
OKPY>KHOCTH

42

OT60p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHHH C TIOMOIIBIO
TPUTOHOMETPUUYECKOM
OKPY>KHOCTH

43

OT160p KOpHEi
TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON




OKPYKHOCTH

44

Pemenne
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

45

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

46

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

48

Kontponbnas padoTa:
"I'pacduku
TPUTOHOMETPUUECKUX
GyHKIMA.
Tpuronomerpudeckue
HepaBeHCTBA"

49

OCHOBHBIE METO/IBI

PEIICHUSA MMOKa3aTCIbHBIX

HEpPaBEHCTB

50

OCHOBHBIE METOBI

PEIICHUS IMMOKAa3aTCIbHBIX

HEpPABEHCTB

51

OCHOBHBIE METOBI




peILIEeHHS TOKAa3aTEIbHBIX
HEpPaBEHCTB

52

OCHOBHBIE METOIBI
pEIICHHUs TTOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METO/IbI
pelieHus
norapuGpMUIECKUX
HEPABCHCTB

54

OCHOBHBIC METOJIBI
peleHus
JOrapUPMHUECKUX
HEPABEHCTB

55

OcHOBHBIE METOBI
peuieHus
JorapupMUIECKUx
HEPaBEHCTB

56

OCHOBHBIE METO/IbI
peleHus
JorapupMHUECKUX
HEPaBEHCTB

57

OCHOBHBIE METO/IBI
pEIICHUS UPPAIMOHATBHBIX
HEPABCHCTB

58

OCHOBHBIE METOIBI
pEIICHUS UPPAITMOHATHHBIX




HEpPaBEHCTB

59

OCHOBHBIE METOJIBI
pEIIeHUs UPPAITUOHATHHBIX
HEPABCHCTB

60

OCHOBHBIE METOIBI
pEIIeHUs UPPAUOHATBHBIX
HEPABCHCTB

61

I'paduueckue MeTo bl
pELIeHNs UPPAaMOHATIBHBIX
ypaBHEHUN

62

I'paduueckue MeTo b1
pEIIeHNs UPPAMOHATIBHBIX
ypaBHEHUI

63

I'paduaeckue meTompt
pEIICHUS TTOKa3aTeIbHBIX
ypaBHEHUI

64

['paduaeckue meTompt
pelIeHus TOKa3aTeIbHBIX
HEPaBEHCTB

65

I'padmaeckue MeToabl
pereHus
JIOTapUPMHIECKIX
ypaBHEHUI

66

I'paduueckue MeTo bl
pelieHus
JIorapuPMHYECKUX




HEpPaBEHCTB

67

I'padmaeckue MeToabt
pereHus
JIOTapUPMHIECKIX
HEPaBEHCTB

68

I'padmyeckue MeToabt
pelICHUS MOKA3aTCIbHBIX U
norapuGpMUIECKUX
YpaBHEHUI

69

I'paduueckue MeTo bl
pELIEHNs OKa3aTENbHbIX U
JOrapUPMHUECKUX
ypaBHEHUN

70

I'padmyeckue meToabl
pelIeHus NOKa3aTeNbHbIX U
JorapupMUIECKUx
HEPaBEHCTB

71

I'padmyeckue MeToabt
pEeIIeHNUs TOKa3aTEeNbHbBIX U
norapupMuIEcKux
HEPaBEHCTB

72

KonTponbnas pabora:
"HUppanroHaibHbIE,
MOKa3aTeNbHbIE U
norapudmuueckre
HepaBeHCTBA"




73

KommnekcHsie uncia.
AnreOpandeckas u
TPUTOHOMETpHUYECKas
dhopmbl 3anucu
KOMIUIEKCHOT'O YHUCIIa

74

KommnekcHsie uncia.
AnreOpaunyeckas u
TPUTOHOMETPUIECKAS
(dhopMBI 3anucH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
oIepanuy ¢
KOMIUIEKCHBIMU YHCIIAaMU

76

Apudmernueckue
OIepaLuy ¢
KOMILJIEKCHBIMHU YUCIIAMH

71

N3o0paxkeHue
KOMILJIEKCHBIX YHCEN Ha
KOOPAMHATHOW IIOCKOCTH

78

N3ob6paxenue
KOMIUIEKCHBIX YHCEIl Ha
KOOPJIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau
Nn-oil CTENEHU U3
KOMILJIEKCHOT'O Yncia

80

®opmyna Myaspa. Kopau
N-OM CTENEHU U3




KOMIIJICKCHOI'O 4HcCJjia

81

[IpumeneHune
KOMIUIEKCHBIX UMCEIT JUIs
pelieHus: GpU3NYECKUX U
reOMETPUUYECKUX 3a/1a4

82

KonTponbnas pabora:
"KommiekcHbie uncia"

83

HatypanbHble u 1iensie
qucia

84

Harypanbnsle u nensie
qucia

85

[IpuMeHeHne npu3HAKOB
JEIIMMOCTH LIEJBIX YUCEI

86

IIpuMeHeHne pU3HAKOB
JEIIMMOCTH LIEJBIX YUCEI

87

IIpuMeHeHne NpU3HAKOB
JEIMMOCTH LIEIIbIX YUCE:
HOJ u HOK

88

[IpuMeHeHre NpU3HAKOB
JETUMOCTH LIEJIbIX YHCEIL:
HO/l u HOK

89

[IpuMmeHeHre TpU3HAKOB
JEIMMOCTH LIEJbIX YUCEL:
OCTaTKHU MO MOAYJIIO

90

[Ipumenenre npu3HakoB
JICJIMMOCTH LIEJIbIX YUCEIL:




OCTaTKHu 110 MOOYJIFO

91

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEIIbIX YUCE:
anroput™m EBknnaa nis
peuieHus 3a1a4 B LeNbIX
YHUCIIax

92

KonrponsHas pabora:
"Teopust HenbIx yncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema v COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBbI-
CIIEJICTBUS

95

OCHOBHEBIE METOBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEM
paloHaNbHBIX YpaBHEHHIMA

96

OCHOBHBIE METOJIbI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
HPpAOHATEHBIX
ypaBHEHUI

97

OCHOBHBIE METOIBI
pelIeHus! CUCTEM U




COBOKYITHOCTEM
ITOKa3aTeJIbHBIX YPAaBHEHHUI

98

OCHOBHBIE METO/]TbI
peuIeHus CUCTEM U
COBOKYITHOCTEM
ITOKa3aTeJIbHBIX YPAaBHEHUI

99

OCHOBHBIE METO/TbI
pEIICHUs CUCTEM U
COBOKYITHOCTEM
JIOrapuPMHUECKUX
YpaBHEHUU

100

OCHOBHBIC METOJIBI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
norapuGpMUIECKUX
YpaBHEHUI

101

[IpumeHeHue cucreM Kk
PELIEHUI0 MaTEMaTHYECKUX
3a/1a4 ¥ 3a1a4 u3
pa3nu4HbIX o0nacTeit
HayKH U PEAIbHOW KU3HH,
HMHTEpIpeTays
MIOJIyYEHHBIX PE3YJIbTATOB

102

[IpumeneHne cuctem Kk
PELIEHUIO MaTeMaTHYECKUX
3aJa4 U 3a1a4 U3
pa3nuyHbIX o0nacTeit




HayKH{ U peaIbHOW KU3HH,
MHTEpIpeTaLUs
IIOJIy4YE€HHBIX PE3YyJIbTaTOB

103

[IpuMeHeHne HepaBEHCTB K
PELIEHUI0 MaTEMaTHUECKUX
3a/1a4 v 3a7a4 u3
pa3IUYHBIX 00JacTen
HayKH{ U peaIbHOW KU3HH,
MHTEpIIpeTalus
IIOJIy4YE€HHBIX PE3YyJIbTaTOB

104

KonTponbhas pabora:
"CucTtemMbl palliOHATbHBIX,
UppaMOHAIBHBIX
MOKa3aTeIbHbIX U
JorapupMUUECKux
ypaBHeHHI"

105

PanvoHanbHbIE ypaBHEHMS
C mapameTpaMu

106

PanmmonanbsHbie
HEPABEHCTBA C
rnapaMmeTpamu

107

PaunonansHbIe cCUCTEMBI €
napaMeTpamu

108

HppaumronaneHbie
YPaBHEHUs1, HEPABEHCTBA C
napaMeTpamu




109

HppanmroHanbHbIe CUCTEMBI
C mapameTpaMu

110

Tloka3arenbHble
YpPaBHEHUSI, HEPABEHCTBA C
rapaMeTpamu

111

IlokazarenbHbIE CUCTEMBI C
napameTpamu

112

Jlorapudmuueckue
YpaBHEHHUsI, HEPABEHCTBA C
napameTpamu

113

Jlorapudmuyeckue
CUCTEMBI C ITapamMeTpaMu

114

Tpuronomerpuueckue
YPaBHEHHs ¢ TapaMeTPAMHU

115

Tpuronomerpuueckue
HEPABECHCTBA C
rapamMeTpamMmu

116

Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu

117

ITocTpoenune u
HCCJIEIOBAHKE
MaTEMaTHYECKUX MOJENIEN
peanbHBIX CUTYALUM C
IIOMOILBI0 YPAaBHEHUM C
rapamMeTpamu

118

[Toctpoenue u




HCCJICIOBAHHE
MaTeMaTUYECKUX MOJAEIIEH
peaNbHbIX CUTYAllUN C
MTOMOIIIBIO CUCTEM
ypaBHEHUH C mapameTpaMu

119

[TocTpoenue n
HCCJIEI0BAHNE
MaTeMaTHIECKUX MOJeIeH
peanbHBIX CUTYALH C
ITOMOUIBIO CUCTEM
YpaBHEHUH € ITapaMeTpaMmu

120

KonrponsHas pabora:
"3amaun ¢ napamerpamu”

121

[ToBTOpenwue, 060061IeHNE,
CUCTEMATHU3ALIMS 3HAHUN:
"VpaBHeHus"

122

[ToBTOpenwue, 060061IeHNE,
CHUCTEMAaTHU3aIis 3HAHUH:
"VYpaBHeHus"

123

[ToBTOpenue, 06001IeHNE,
CUCTEeMAaTH3alNs 3HAHUM:
"VpaBuenus. CucreMbl
ypaBHEHHIT"

124

[ToBTOpenue, 06061IeHNE,
cucTeMaTH3alus 3HaHUM:
"HepaBenctna"




125

[ToBTOpeHue, 06061IeHNE,
CHUCTEeMaTHU3alus 3HAHUM:
"HepaBenctna"

126

[ToBTOpenue, 0600IIEHNE,
cUCTeMaTH3aIus 3HaHUH:
"HepaBencrpa"

127

[ToBTOpenwue, 060061IeHNE,
cUcTeMaTHU3alus 3HAHWM:
"IIponsBoaHas u eé
IpuMeHeHue"

128

[ToBTOpenwue, 060061IeHNE,
CHCTeMaTHu3alus 3HaHUH:
"IIponsBoaHas u e€
IpuMeHeHue"

129

[ToBTOpenwue, 060061IeHNE,
cucTeMaTU3alns 3HaHUM:
"IIponsBoaHas u e€
npumeHeHue"

130

[ToBTOpenwue, 0600IIEHNE,
CUCTeMAaTH3alus 3HAHUA:
"UnTerpain u ero
IpuMeHeHue"

131

[ToBTOpeHme, 0600IIECHNE,
CHCTEMAaTH3alMs 3HAHHI:
"dynkuun"

132

[ToBTOpenue, 06061IeHNE,
cucTeMaTu3aus 3HaHW:




"®yHkuun"
[ToBTOpenue, 0600IICHNE,

133 CHCTEMAaTH3alMs 3HAHHI: 1
"Oyukun"

134 Hrorosast KOHTpOJIbHAS 1 1
pabota

135 Hroroasi KOHTpOJIbHAS { {
pabota

136 [ToBTOpeHme, 0600IIECHNE, {
cucTEMaTH3aIns 3HaHUH

OBIIEE KOJIMYECTBO
136 10

YACOB I10 [TIPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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