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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET MHCTPYMEHTAIbHYIO 0a3y s
M3YYEHUSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarONIMXCcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJI€BaIOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUpYyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHaMH (PU3HKUA, XUMHUU, OHOJIOTHUH,
MOHMMAHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTUSI PKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX I JajbHEWIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIHUSIMHU aireOpbl M MaTEMaTHUYECKOTO aHalih3a pa3BUBAECT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKa3bIBaTh
YTBEPKIEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh JEAYKTUBHO, HUCIOJIb30BaTh
00001IeHNEe W KOHKPETH3allui0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHUPYET
KPEATUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe u3yueHuss yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4E€CKOro
aHajau3a» OoOydYaroluecs IMOJIy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYalluH,
WHTEpIpPETAlUh  TOJYYEHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIHAIIOM,
KOTOpPBI peanu3yercs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOIIUI
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyloled MNpOAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTU, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJibTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ainrebpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJCJIEHBI CIEAYIOLIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BhIUUCIEHU», « DyHKIIMU U Tpadukn», «YpaBHEHHUS U HepaBeHCTBa», «Hauana
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MaTeMaTU4YeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZIePKATEIIbHO-METOIMUECKUE JIMHUW HW3Y4aloTCd Ha TMPOTSDKCHWH JBYX JIET
oOyueHHusi Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsSCh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y4eOHBI KypC SBISCTCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETPHSI, MaTEeMaTHUECKUd aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHYSCKUM aIlapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEeMaTHYECKYI0 MOJIeh pPeaTbHOU
CUTYaIlNH, PUMEHATH 3HAHUS, TOJIyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSATEIBHO CPOPMYITUPOBAHHON MaTEeMaTHUECKOM 3a/lauu, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo01iero
oOpa3oBaHuss 0co0O€ BHUMaHue yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMINX B CEOsI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHWE JenaTh NPUKUAKY, BBIMOIHATH MPHOIMIKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YaroIIMMCSI MHOXECTBA HATYpPaIbHBIX, I[EJBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIecKue 3aJaud W ONepaluu: JeJCHHe Haleno,
OTIEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX U UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATYypaJIbHOM CTETEHM HAa MHOYECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJIB3YEeMbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS IS PEIICHUS PAa3IMYHBIX 3a/1a4
dbopMHpyeTCS TIPEICTAaBICHUE O SAMHCTBE MaTEMaTUKH KaK HayKH M €€ pOJI B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHHS M HEPABCHCTBA» pEATU3YETCs Ha TMPOTSHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpamMmpl TPETyCMOTPEHO PpEIICHHWE COOTBETCTBYIOIIMX 3amad. B
pesynbTaTe OOydYaromiuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHMH, HEPABEHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTphl. [lojlydeHHbIE YMEHHS IIMHPOKO HCIIOIB3YIOTCS TIPH
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UCCIeNOBaHNH (DYHKIM C TIOMOIIBI0 MTPOU3BOAHON, TPU PEIICHUH MPUKIATHBIX
3a/1a4d M 3a7a9 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMyiaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKECHUH, a TAKXKE BBIPAXKCHUM,
COJEpKaIINX CTENEeHUu U Jorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuaia MPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0ydYaromuxcsa, (GOPMUPYIOTCS HABBIKUA JETyKTUBHBIX
paccyXlieHuid, paboTbl C  CHMBOJBHBIMH  (OpMaMu, MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEH B BHJIE PaBEHCTB W HEpaBeHCTB. Auredpa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHHS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJSJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK
A3bIKA HAYKH.

ConepxkatenbHo-MeToANYeCKass JUHUA «DyHKIMU U TrpaduKu» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSMH Y4e€OHOTO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3yUEHUs MaTepuana. M3yueHue creneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PDYHKIUU NIl pelieHus 3a7ady U3 APYruxX yuyeOHBIX
IPEIMETOB U PEAIIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHH U HepaBeHCTB. IIpu »ToM OoOJbIIOE BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHUS BbIpaKaTh (HOpPMyJaMU 3aBUCHUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJMYyYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
W HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid u cioBecHo. Ero u3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYIHBIX OOYYarIIMMCS, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUS, BBIYUCIITH TUIOMAAn (PUryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TmpoleccoB. JlaHHas coaepkareinbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOAUTh HAWIyYIlee pEUIeHue B TMPUKIAJAHBIX, B TOM YHCIE
COI[MAIbHO-?)KOHOMUYECKUX, 3a/jauaX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMATbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIILJIEHUS, (POPMHUPOBAHUIO YMEHUW paclio3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U McKyccTBe. OOydaromyecs: y3HaT O
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BBIJIAIONUXCSI PE3y/bTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTeabHO-MeToANYecKast JIMHUSA «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsl PJEMEHTHl TEOPHUHM MHOXECTB M MaTEeMaTHYEeCKOH JIOTUKHU. TeopeTHko-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH M €€ TNPWIOKEHWM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHYECKHE
JUCIUIUIMHBL U WX TPWIOKEHHS B eauHoe Iienoe. [loaToMy BakHO JaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM SI3BIK
COBPEMECHHOW MaTEMaTHUKH W HCIIOJIh30BaTh €TO IJISi BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HAayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM M CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTHYeCKONW JIOTUKH CIOCOOCTBYET pPa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yuyeObHoM kypce «Anrebpa W Hayajga MaTEMAaTHYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHUYE€CKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapaTra aireOpbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHus BIUIETEHBI B KXK/IBIN U3 pa3/ejoB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUM  pEabHBIX  MPAKTHYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000IaTh M KOHKPETHU3UPOBATH  IPOoOJIEeMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YUCHUS BCEX TEM y4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTHYECKOTO aHATN3ay.

Ha w3ydenme yueOHOTO Kypca «AnreOpa W Hadalia MaTEMaTHYCCKOTO
aHanm3a» oTBomutcs 272 yaca: B 10 xmacce — 136 wacoB (4 yaca B HEHECIIO).



COIEPXAHUE OBYYEHUA
10 KJTACC

Yucsia ¥ BIYMCICHUSA

Panmonaneupie ymucna. OOBIKHOBEHHBIE U JIECATUYHBIC JApPOOU, MPOIICHTHI,
OeckoHeuHble nepuoanyeckue Apodu. Ilpumenenue npoOell M NPOLEHTOB UIs
peLIeHUs NPUKIAIHBIX 3a4a49 U3 Pa3JINYHbIX OTPACIIE 3HAHUN U PEAIbHON KU3HU.

JleyictBuTenbHble  4yncia. PanuoHanpHble W MPPALMOHAIBHBIE  YHCIIA.
Apudmernueckue — onepanud € JEUCTBUTEIbHBIMU  4YHMclIaMd.  Moaynb
JAEHCTBUTENBHOTO 4Hcia U ero cBoiictBa. [IpuOnmxkEéHHblE BBIYMCIIEHUS, MpaBUIIa
OKPYTJICHMS], IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1menbIM  nokasareneM. buHom  Herorona. Hcnons3oBaHue
MOAXOASIIEH (POPMBI 3alUCH TEUCTBUTENBHBIX YHCEN I PEIICHHS MPAKTHYECKUX
3a/1a4 U NPEJICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTENEHU U ero cBoiicTtBa. CTeneHb C
pallMOHAIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIBHBIM
IIOKa3aTEJIEM.

Jlorapupm uymcna. CoiicTBa norapudma. JlecaTHuHble W HaTypajlbHbIE
orapuMsl.

CuHyC, KOCHHYC, TAaHI€HC, KOTaHI'€HC YHMCJIIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxnmecTBa M TOXKAECTBEHHbIE MPeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIbHBIE ypaBHEHHMs M YypaBHEHUA-CIeACTBHUs. HepaseHCTBO,
pelIeHne HEPaBEHCTBA.

OCHOBHBIE METOJIbl PELIECHUS LENbIX M APOOHO-pAalMOHANIBHBIX YpaBHEHUU U
HEpPAaBEHCTB. MHOrOWIEHBI OT OJHOW mHepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOwIeH ¢ octaTkoM. Teopema be3y. MHorowieHsl ¢ neibiMu KodhGUIIMeHTaMH.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUH, COAEPXKAIUX CTETIEHH W KOPHHU.
WNppannonaneHpie ypaBHeHUS. (OCHOBHBIE METOAbl PEMICHUS HPPALUOHAIBHBIX
ypaBHeHuil.  [loka3arensHble  ypaBHeHUsA. OCHOBHBIE  METOIBl  PELICHUS
[I0Ka3aTeIbHbIX YPABHEHUN.

[IpeoOpazoBanue BbIpaxkeHUH, coaepkamux yorapudmel. Jlorapupmuueckue
ypaBHeHHA. OCHOBHBIE METO/IbI PEIICHUS JIOrapu(PMUUECKUX YPABHEHU.

OcHOBHBIE TPUTOHOMETPUUECKHUE dhopMyJIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TPUroHOMETPUYECKUX YPABHEHU .



Pemienne cucrem JMHENMHBIX ypaBHEHMH. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpeAenuTeNb MaTPUILLl 2X2, €ro reOMETPUUECKUN CMBICT U CBOMCTBA,
BBIYHMCIICHHE €r0 3HAYEHHMs, NMPUMEHEHUE ONPEACHUTEN ISl PEUIEHUS CUCTEMBI
JUHEWHBIX ypaBHEHUW. PelleHne NpUKIagHBIX 3a4a4 C IOMOIIBK CHUCTEMBI
JMHEWHBIX ypaBHEeHUW. McciietoBaHNE MOCTPOEHHONW MOJEIH C MOMOIIBIO MaTpUIl U
OIPEICITUTEIICH.

[TocTtpoeHne MaTeMaTUYECKHUX MOJENIEN PEATbHOM CHTyallud C IOMOIIBIO
YPaBHEHUN U HEpPaBEHCTB. l[IpuMeHeHME ypaBHEHHMM M HEPABEHCTB K PEIICHHIO
MaTEeMaTUYECKUX 3a]1ad U 3a/1a4 U3 pa3InyHbIX 00J1acTel HAYKU U peaIbHOM KU3HHU.

DOyHKUUM U TpaduKu

OyHKuMsA, crnocodbl 3amanus (QyHKOuM. B3aumMHO 00patHble (DYHKIHH.
Komnosumms  ¢ynkuuid. ['padux  dyHkuuu. OnemeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB (QyHKIHA.

OO6nactp ompeneneHuss U MHOXKeCTBO 3HaueHW (yHkiuu. Hymu dyHKuuu.
[TpoMexyTku 3HakonmocTtossHCTBA. UETHble W HeuéTHble (QyHKUMU. [lepuoanueckue
¢byukiuu. IIpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHHMYMBI
¢byukiuu. Hanbomnbiee 1 HauMeHbIIee 3HaUeHUs (DYHKITUU Ha TPOMEKYTKE.

Jluneitnasi, KBaJpaTuyHas | JAPOOHO-IMHEHHas (QyHKIMU. DJIeMeHTapHOe
HCCJIEJOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHas (yHKIMs ¢ HaTypaJIbHbIM U LEJNbIM TOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-Oi cTENeHU Kak PyHKIUU 0OpaTHOUM CTENEHH C
HaTypaJibHbIM MOKa3aTeJeM.

[TokazatenpHass u Jnorapupmuueckass (GyHKIUH, UX CBOWCTBA W TrpaduKH.
Hcnonb3oBanue rpadukoB GyHKIHM 715 pellIeHNs YpaBHEHUH.

TpuroHomerpuyeckas OKPYKHOCTb, ONPEAEICHUE TPUTOHOMETPUUYECKHUX
(yHKLMIA YUCIOBOrO apryMeHTa.

QOyHKIMOHAIbHBIE 32aBUCUMOCTH B peaJbHBIX Mpoleccax u siBiaeHusx. ['paduxu
pEAIbHBIX 3aBUCUMOCTEMN.

Hauajna MaTeMaTH4eCKOro aHajan3a

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs  IIOCIEIOBaTeIbHOCTEH. MeTton
MaTeMaTU4ecKod MHAYKIMU. MOHOTOHHbBIE M OrpaHUYEHHBIE MOCIEeI0BATEILHOCTH.
Hctopusi BO3HUKHOBEHHUS MaTEeMAaTHUYECKOTO aHalu3a KaK aHalu3a OECKOHEYHO
MaJIbIX.

ApudmeTrnueckas M reomMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpuyeckas mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH reoMeTpHYecKOon
rporpeccuy. JIMHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yucno e. PopMyiia CIOKHBIX



npoueHTOB. Mcmonp30BaHWE MPOTPECCHMU Il PEUICHUS pEabHBIX — 3a7ad
IIPUKJIATHOTO XapaKTepa.

HenpepbiBuble ¢yHKIMU W uX cBoiicTBa. Touku paspbiBa. ACHUMOTOTHI
rpadukoB (Qynkiuid. CBoiicTBa (QYHKIMA HENpEphIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB ISl PEUICHUS HEpPaBEHCTB. lIpuMeHEHHE CBOICTB HEMPEPBIBHBIX
GyHKIMIA 715 peleHus 3a/1ay.

[lepBas u BTOpas mpousBoaHble GyHKIHUUA. ONpeaeieHne, TeOMETPUISCKUN U
(bu3nyecKuil CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHU.

[IpousBoaHbie neMeHTapHbIX (GyHKIMHA. [Tpou3BoaHAS CyMMBI, TPOU3BECHNUS,
YaCTHOTO ¥ KOMMO3UIUU (QyHKIIUH.

MHoxecTBa M JIOTUKA

MHOK€ECTBO, OIEpallMi HaJl MHOXECTBaMH M WX CBOMCTBA. JluarpaMmsl
Oitnepa—BenHa. [I[pumMeHeHne TEOPETUKO-MHOKECTBEHHOTO arapara Jjisi ONMCaHus
pealbHBIX TMPOIIECCOB M SIBIICHUW, MPU PEIICHUH 3a]ad U3 JPYyTrux y4eOHBIX
MIPEIMETOB.

OmnpeneneHue, TeopeMa, CBOWCTBO MaTeMaTHYECKOr0 OOBEKTa, CIIEICTBUE,
JIOKA3aTENbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

Ilnanupyemble pe3yJabTaThl 0CBOEHHS Y4eOHOI0 Kypca «AJiredpa u HavyaJjia
MaTeMaTH4eCKOro aHaiau3a». (YriayO0Ja€éHHbI ypOBeHb) Ha YPOBHE CpPeJIHEro
001ero oopa3oBaHus.

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIUKM OO0YYaromIerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIeHA POCCHUUCKOTO OOIECTBA, MPEICTABICHUE O MAaTEMaTHYECKUX
OCHOBax (YHKIIMOHMPOBAHHUS  PA3JIUYHBIX  CTPYKTYp, SBIICHHH, MPOIEIYP
rpakIaHCKOT0 001IecTBa (BBIOOPHI, ONMPOCKHI U JPYTroe), YyMEHUE B3auMOJICHCTBOBATh
C COITMAJIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKIMSIMU U Ha3HAYECHUEM;

2) IaTPMOTHYECKOT0 BOCITUTAHUSA

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HICHTUYHOCTH, YBAXKCHHS K
MPOUIJIOMY M HACTOSIIEMY POCCUMCKOW MATE€MAaTHKH, LIEHHOCTHOE OTHOIICHUE K
JOCTUKECHUSAM POCCUHUCKUX MATEMAaTHUKOB MU POCCUMCKOW MATEMATHYECKOM IIKOJIbI,
WCIIOJB30BAaHNE OTUX JIOCTMKEHMM B JIPyrMX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHUE IYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, cPOopMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM
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NPUMEHEHUEM JOCTHKEHUM HAYKU U JIEATEIbHOCTHIO YUYEHOTO, OCO3ZHAHHME JIMYHOTO
BKJIJ1a B IOCTPOEHUE YCTOWYUBOIO Oy IyIIETO;

4) 3¢TeTHYeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYAs OSCTETUKY MAaTeMaTHUYEeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, pacCy ACHUN, BOCIPUUMYHUBOCTh K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusnueckoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMEHAThL MAaTEMAaTHUCCKUE 3HAHUS B MHTEpEcax
3I0pOBOro M Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOLIECHUE K CBOEMY
3I0POBBIO (3I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
peryispHas (uiznueckas aKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHUE TP
3aHATHUSAX CIIOPTUBHO-0310POBUTEIIBHON ACSITENBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU TPYIOJIIO0US, HHTEPEC K PA3IUYHBIM
chepam mnpodeccHOHATBHOM JESATENBHOCTU, CBSA3aHHBIM C MaTEMaTUKOW U €
NPWIOKEHUSMUA. YMEHHUE COBEPIIATh OCO3HAHHBIA BBIOOp Oyayiied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTUYeCKOMY O00Pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUU BCEH JKU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTUIO B pEIICHUM MPAaKTHYECKUX  3a7ad
MaTeMaTUYECKOW HAPaBIECHHOCTH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh  JKOJOTUYECKOW  KYJIbTYpbl, [OHMMAaHHUE  BIUSHUSA
COLIMAIBHO-D)KOHOMHYECKUX IPOLECCOB HAa COCTOSIHUE MPUPOJHOM M COLMAIBHON
Cpelibl, 0OCO3HAHUE TI00ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPpo0JieM, OpUeHTaIMs Ha
MIPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM JUIsl pElIeHHs 3a/1a4 B 00JIaCTH OKpY Karollen
Cpenbl, MIAHUPOBAHUE MOCTYNKOB M OLEHKH HMX BO3MOJKHBIX MOCJIEICTBHM ISt
OKPYXaroIEen Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTH ~MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKH, TOHUMAaHUE MaTeMaTHYECKON
HayKU Kak c(epbl YeIOBEUYECKOUN N1eATeIbHOCTH, 3TAlOB €€ Pa3BUTHUSI U 3HAUMMOCTHU
JUISl pa3BUTHSI LIMBUJIM3AIMHU, OBJIAJICHHE S3BIKOM MATEMAaTHUKA U MaTEeMaTU4eCKOM
KYJIbTYpPOU KaK CPeJCTBOM MMO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATH IPOCKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHAUBHUIYaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS



Ba3oBble Jiornyeckue AeiicTBHA:

BBIABJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKK MaTeMaTHYECKHUX
00BEKTOB, TTOHATUH, OTHOIICHUN MEXTy TOHATHIMH, (OPMYIHPOBATH OMPEACIICHUS
MOHSTHH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIIMU, OCHOBAHUS JIJIs
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIM3A;

BOCIIPUHUMAT, bopMyIUpOBATH u npeoOpa3oBbIBAThH CYKJICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIEC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEYHS B
(dakTax, NaHHBIX, HAOJIOJEHUSAX W YTBEPXKACHUSIX, MpeiaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MPOBOAUTL CAMOCTOSATENILHO J0KAa3aTebCTBA MATEMAaTUUECKUX YTBEPKIACHUN
(OpsiMble ¥ OT TPOTHUBHOIO), BHICTPAUBATh APTYMEHTAIIUIO, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpPATh CNOCOO pemeHus y4eOHOM 3amauu  (CpaBHUBATh HECKOJBKO
BAPUAHTOB PEIICHUS, BEIOMpATh HanboJee MOAXOASIINN ¢ YUETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

UCIIOJb30BaTh BOMPOCHl KaK HWCCIEAOBATEIbCKUNA HWHCTPYMEHT I[O3HAHUS,
(bopMyIupOBaTh BOITPOCHI, dukcupyroume IIPOTUBOPEYHE, npo0iemy,
yCTaHaBJIMBATh UICKOMOE U JaHHOE, ((OPMUPOBATH TUNOTE3Y, APTYMEHTHUPOBATH CBOIO
MO3UIUI0, MHEHUE;

IPOBOJIUTH CAMOCTOATENIFHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHUE T10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCcKOoro o0BbeKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SIBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (HOpMynIUpoBaTh OOOOIIEHUS U BBIBOJABI IO pe3yJibTaTaM
MPOBEAEHHOTO  HAOIOJIEHUS,  WMCCIICIOBAaHUS,  OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMIpoOIlecca, a TakkKe BbIABUTATH
MIPETOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora c undopmanueii:

BBISIBIISATE JePUIIUTHI WH(POPMAIIMK, NAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JJIsI PEILICHHS 33/1a4u;

BBIOMpaTh MH(OPMALMIO U3 MCTOYHHUKOB DPA3IMYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH WH(POPMALNIO PA3TUYHBIX BUIAOB U POpM
MPECTABIICHHUS;
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CTPYKTYpUPOBaTh HH(OpMAINIO, MPEICTaBIsATh €€ B Pa3IUYHBIX (QOpMax,
WUTIOCTPUPOBATH TpapuUecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSTENIbHO
c(OPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe JelcTBUS

Oo01menue:

BOCIIPHHUMATh M (DOPMYIJIMPOBATh CYXKIACHHUS B COOTBETCTBHH C YCIOBUSMH U
IEJISIMU OOIIECHUS, ICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHS B YCTHBIX U
MMMICBMECHHBIX ~ TEKCTaxX, JaBaTh TOSCHCHHS TI0 XOAYy pCEIICHHS 3a1add,
KOMMEHTHPOBATH MOJTyYCHHBIA PE3yNIbTaT;

B XO0/€¢ OOCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKTA€MOH TEMBI,
poOJIeMBbl, pellIaeMoOM 3a/1aud, BHICKAa3bIBAaTh UJCH, HAIICJICHHBIC HA TIOMCK PEIICHHUS,
COTIOCTABJISATh CBOM CYXICHUS C CYXJACHUSAMH JAPYTUX YYaCTHUKOB JIHAJIOra,
oOHapy)XMBaTh pa3IW4YMe W CXOJACTBO TO3UIMH, B KOPPEKTHOH Qopme
(bopMyIUPOBaTh PA3HOTIACHS, CBOU BO3PAKEHUS;

IPEACTABIISATh PE3YJbTAThl PEIICHHS 3aJadyd, SKCIIEPUMEHTa, HCCIICIOBAaHMS,
MIPOCKTa, CAMOCTOSTEIBLHO BBIOMpaTh (GopMaT BBICTYIUICHUS C Y4ETOM 3ajaad
Mpe3eHTAIlMU U OCOOCHHOCTEH ayuTOPHH.

PerynsitTuBHble YHHBepCAJIbHbIE YUeOHbIE AeiiCTBUS

Camoopranusamnus:

COCTaBJIATh IUIaH, AITOPUTM PEIICHUs 3aJlaud, BBIOUpPATh CIOCOO PEIICHUsS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApHAHTHI PEIICHUI ¢ yYETOM HOBOM HH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBI NHTEJVIEKT:

BJIaJIETh HaBBIKAMHU ITO3HABATEIIbHOU pe(IEeKCUN KaK OCO3HAHUS COBEPIIIACMBIX
JNEUCTBUI W MBICIUTENBHBIX MPOIECCOB, HUX PE3yJIbTAaTOB, BJIAJIETh CIHOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIlecca U pe3yJibTaTa PEIIeHUsT MaTeMaTUYeCKOU
3aJ1a4u;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a/ayu,
BHOCHUTH KOPPEKTHBBI B JICSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB, JIAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa 1IN U YCIOBUSM, OOBSCHITh MPUYUHBI
JOCTIKEHUSI WM HEJOCTIDKCHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAaA 1€eATEJIbHOCTD:
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MOHUMAaTh W HCIOJB30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHIWBUIYaTbHOU
paboTHI TIPU PEIICHUH YYeOHBIX 3a7a4, TPUHUMATh 11eJTb COBMECTHON ESITEIEHOCTH,
MJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pabOThI, pacmpeneisaTh BHIBI padoT,
JIOTOBapUBaThCs, OOCYKIATh MPOIECC W pe3yiabTaT padoThl, 0000IIaTh MHEHUS
HECKOJIBKHX JTFO/ICH;

y4acTBOBAaTh B T'PYMIOBBIX (Gopmax paboThl (0OCYyXIeHUs, OOMEH MHEHHUH,
«MO3TOBBIE TITYPMbD» U HUHBIC), BHITIOJHATH CBOIO YacTh PabOThI M KOOPJAHMHUPOBATH
CBOM JICHCTBUS C IPYTHMH YICHAMU KOMAaH]IbI, OIICHMBATh KAa4eCTBO CBOETO BKJIAJA B
o0mmii  TPOAYKT MO  KpUTEPHsIM,  CPOPMYIMPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICUCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiacce oOy4arOIIMIiCA TMOJYYUT CIICIYIOIINE
MpEJAMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM padoyell MporpaMMbl y4eOHOIO
Kypca «Anredpa 1 Hayaia MaTeMaTHUYECKOI0 aHAJIU3a»:

Yucia 1 BbIYUCICHHUSA:

CBOOOJHO ONEpUPOBATh MOHATUSAMH: PALUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas  JpoOb, TMPOLEHThl, HPPALMOHATIBLHOE  YHUCIO, MHOYKECTBA
PAlMOHAIIBHBIX U JCUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATH JPOOU U MPOLIEHTHI JUIs PEICHUs MPUKIAIHBIX 3a7]a4 U3 Pa3INdHbIX
OTpacien 3HaHUU U PeajbHOU KU3HU;

MIPUMEHATh NPUONMKEHHBIE BBIYMCIICHUS, MpaBUila OKPYTJIEHUS, TPUKUIKY U
OILIEHKY PE3YJIbTaTa BBIUYNCIICHUN;

CBOOOZIHO ONEpUPOBaTh TMOHSATHEM: CTENEHb C LEJNbIM IOKa3aTeseM,
MCIOJIb30BaTh MOJIXOANIYI0 (hOpMy 3alluCU JEWCTBUTEIBHBIX YUCEN JUIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUSA JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATUEM: apUPMETUUECKUH KOpPEHb HATypalbHOU
CTEIICHH;

CcBOOOIHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTelNeM;

CBOOOZIHO OMNEpUpOBaTh MOHATHSAMH: Jorapudm dYucia, JOECATUYHBIE U
HaTypaJIbHbIE JIOTapu(PMBbI;

CBOOOJHO OMNEPHUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

OIEPUPOBATh MOHATHUSAMU: APKCUHYC, APKKOCHHYC M APKTAHIE€HC YHMCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPAaBEHCTBA:
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CBOOOZIHO ONEpUPOBATH MOHATUSIMU: TOXKIECTBO, YpPaBHEHHME, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

[IPUMEHATh Pa3jIMYHbIE METOJbl PpEIIEHUS pPAlUOHAIBHBIX U APOOHO-
pPalMOHAIBHBIX YPAaBHEHMM, MNPHUMEHATb METOJ HHTEPBAJIOB [UIS  PEIICHHUS
HEPABEHCTB;

CBOOOZIHO OIEpUpPOBaTh MOHATHSAMH: MHOTOWIEH OT OJHOW IEpPEMEHHOI,
MHOTOYJIEH C LIETBIMUA KO3(PHUIIMEeHTaMU, KOPHH MHOTOYJICHA, MPUMEHSATH JIEJICHHE
MHOTOYJIEHA HAa MHOTOWIEH C OCTaTkoM, TeopeMmy bedy u teopemy Buera s
peuieHus 3a/1a4;

CcBOOO/IHO ONEpPUPOBATh MOHIATHSMU: CUCTEMA JTMHEUHBIX YpAaBHEHUHN, MaTpHILIA,
ONPENEIIUTENIb MaTpulbl 2 X 2 W €ro reOMETPUYECKUM CMBICI, HCIOJIb30BATh
CBOWCTBA OIpeaenuTens 2 X 2 i BBIYUCICHUS €ro 3Ha4eHUs, NPUMEHATH
ONPENEIIUTENN JUIA PEUICHUS CHCTEMBbI JIMHEWHBIX YPAaBHEHHM, MOJEIMPOBATH
peanbHbIE CUTYallMM C IOMOILIBIO CHUCTEMBI JIMHEHHBIX YpPaBHEHMM, HCCIEN0BATH
IIOCTPOCHHBIE MOJEIN C MOMOILBK MAaTPUI] U OIPEAEIUTENEH, UHTEPIPETUPOBATD
ITOJyYEHHBIA PE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOpPHSAMH JUIA IpeoOpa3zoBaHUs
BBIPAKCHU;

BBINOJIHATH NMPEOOPA30BaHMsI YUCIOBBIX BBIPAXEHHUM, COIEpKAIUX CTENEHH C
palMOHAIBHBIM [TOKa3aTeNIEM;

MCIIOJIb30BaTh CBOWMCTBA JIOrapu(PMOB isl MpeoOpa3zoBaHusl JorapupMUUEecKIX
BBIPAKEHHI;

CBOOOZIHO ONEpUpOBaTh MOHATHSIMH: HPpPaLMOHAIIbHBIE, IOKa3aTEeNIbHbIE U
JorapuMHUUECKUe YpaBHEHUS, HAXOJUTh WX PEIICHUS C MMOMOIIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WIIH OCYUIECTBIISAS POBEPKY KOPHEM;

MIPUMEHSATh OCHOBHBIE TPUTOHOMETpHYECKUEe (HOpMyJbl Il peoOpa3zoBaHuUs
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOZIHO  OmepupoBaThb IOHATHEM: TPUTOHOMETPUUYECKOE  YpaBHEHHE,
OPUMEHATh  HEoOXOoAumble  (QOpMyJbl  JJIi  pPEUIeHUs]  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICJIMPOBAaTh pealbHble CUTyallMd Ha S3bIKE aireOpbl, COCTaBIATH
BBIDA)KECHMS, YPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3aJayd, MCCIEI0BAThH
MOCTPOEHHBIE MOJEJIN C HCIIOIb30BAaHUEM allapara aiareopsl.

DYyHKIUU U TPAPUKH:

CBOOOJHO OIEpUPOBAaTh MOHATHAMU: (DYHKIMS, CHOCOObI 3ahaHus (YHKLHUH,
B3aUMHO 00paTHble (QYHKIMH, KOMIO3ULIUS (YHKIMMA, TpaduK QYHKIIUH, BHITOIHAT
aJIeMEHTapHbIe TPeoOpa3oBaHus rpaPuKoOB HYyHKIIHIA;
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CBOOOJIHO OIEPUPOBATH TMOHATUSIMHU: OOJACTh OINPEACICHUS] U MHOXKECTBO
3HaYCHUN (PYHKIMH, HYIM (QYHKITUH, TIPOMEXKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OMEpUpPOBATh TMOHATHUSAMH: YETHBIE W HEUETHBIE (YHKIIHH,
nepuogudyeckue (QyHKIMHU, MPOMEKYTKM MOHOTOHHOCTU (DYHKIIMHM, MAKCUMyMBbI U
MUHUMYMbI (QYHKIMH, HauOoJbllleeé W HauWMEHbIllee 3HauYeHHe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJHO OMEPHPOBATH MOHATHSAMU: CTENEHHAs (YHKIUS C HATYpPaIbHBIM U
IEJBIM TIOKa3aTeneM, Trpaduk CTEMEeHHOW QYHKIUA C HATypadbHBIM M IEIBIM
nokasaresieM, rpaduk KOpHS N-OM CTeneHM Kak (PYHKIUMU OOpaTHOW CTENeHH C
HaTypaJIbHBIM TIOKa3aTeeM;

OTIepUpOBATh TOHATHUSAMH: JIMHCHHAS, KBaJApaTUYHAsS H JAPOOHO-TMHEHHas
(yHKIMH, BBITIOJHSTH 3JIEMEHTAPHOE UCCIIE0BAaHUE U TIOCTPOCHHE UX TPa(QHUKOB;

CBOOOJHO OIEPUPOBATh TOHATHAMU: IIOKa3aTeIbHAs M JIorapupmMuveckas
GyHKIIMM, UX CBOWCTBA U TpaduKH, UCHOJIb30BaTh UX TIpapuKU I PElIeHUs
YPaBHEHUN;

CBOOOJTHO OMEPHUPOBATH TMOHATHSIMH: TPUTOHOMETPHYECKAs OKPYKHOCTD,
oTpeeeHIe TPUTOHOMETPUICCKUX (DYHKIIUHA YUCIIOBOTO apTyMEHTA;

UCIOJIb30BaTh rpaduku  GyHKUMA I8 HCCIENOBAaHUS  IPOIECCOB U
3aBUCUMOCTEH TPHU PEIICHUU 3ajad U3 JIPYTUX YYEOHBIX MPEIMETOB M PeabHOU
KU3HU, BBIpAXATh POPMYJIaMH 3aBUCUMOCTH MEXY BEIMUYNHAMU;

Hauyajna maTeMaTH4YeCKOro aHaJIM3a:

CBOOOJTHO OIEPUPOBATH TMOHATHUAMH: apuPMeTHUecKass W TeoMeTpHUYecKas
nporpeccusi, 0ECKOHEYHO YyOBIBAIOIIAsi T€OMETPpUUYECKasl MPOTPECcCHsi, JTUHEHUHBIN U
AKCIIOHEHITUATBHBIN POCT, (POpMyJia CIIOKHBIX MPOIIEHTOB, UMETh MPEICTABICHUE O
KOHCTAaHTE;

HCIIONIB30BaTh TMPOTPECCUU I PEUICHUS pEeaNbHBIX 3a1ad  NPHKJIAJTHOTO
XapakTepa;

CBOOOJTHO OTIEPUPOBAThH MOHATHUSIMH: TOCIIEIOBATEILHOCTh, CIIOCOOBI 3aJaHuUs
MOCJICIOBATEILHOCTE, MOHOTOHHBIE M OTPAHWYCHHBIE IMOCJIEIOBATEIHLHOCTH,
MMOHUMATh OCHOBBI 3aPO’KICHUS MAaTEMaTHYECKOTO aHaIN3a Kak aHainn3a 0ECKOHEUHO
MaJIbIX;

CBOOOJTHO OMEPHPOBATH MOHATHUSIMU: HEMPEPhIBHBIC (DYHKIMH, TOUYKH pa3phbiBa
rpaduka QyHKINH, aCUMIITOTH rpaduka QPyHKIUY;

CBOOOJTHO OIEPUPOBATH IMOHATHEM: (YHKIMS, HEMPEepbIBHAI Ha OTpPE3Ke,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH IS PEIICHUS 33714,

CBOOOJTHO ONIEPUPOBATH MOHATUSMU: TIEpBas U BTOpas MPOU3BOAHBIC (YHKIIUH,
KacaTelbHas K Tpaduky QyHKIUY;
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BBIYMCIIATh IIPOU3BOJHBIE CYMMBI, IPOM3BEICHHS, YACTHOIO M KOMIIO3ULIUU
AByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

WCIIOJIb30BaTh TEOMETPUYECKHM M (U3MYECKUN CMBICT MPOU3BOAHON IS
peuieHus 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: MHOKECTBO, OIEPALIMU HAJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisi ONMCAaHUs PEabHBIX
MIPOLIECCOB U ABJICHUH, IPU PEIICHUN 3a]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

CBOOOZIHO OIEpUPOBATh MNOHIATUSAMM: OIPENEICHUE, TEeopeMa, YypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHUECKOIO OOBEKTa, JOKAa3aTeJIbCTBO, PaBHOCHUJIbHBIE
YPaBHEHHS U HEPABEHCTBA.

TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB M TeM Konrpoar  (uudposrie)
n/n NPOrpaMMsbI Beer HbIe oOpa3oBaTe/IbHbI
0 padoThI e pecypchl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHble ypaBHEHHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkiun 1 rpaguku. CreneHHas GyHKIUS C 12 1
L[EJIBIM TI0Ka3aTeNIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
HppanmoHnanbHble ypaBHEHHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpruyeckue BeIpaxkeHUs U 99 1
ypaBHEHUs
[TocnenoBaTeabHOCTH M NPOIPECCUA 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20
9 HOBTOPGHH@, 000011IeHHEe, CUCTEMATH3AIUS 5 5
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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IHOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC

Ne KouanvectBo yacoB DJIeKTPOHHBI
n/ Tema ypoka KoHTpoa JlaTta e nugposbie
Bcero bHBIE H3Yy4YCHUSA 06pa3OBaTe.m,
n padoTb HEBIe pecypebl
1 MHOXecTBO, Onepanuy HaJl MHOXKECTBAMH 1
U MX CBOHCTBA
2 Huarpammsl Diinepa-Benna 1
3 [TpumMeHeHne TeOPETUKO-MHOKECTBEHHOTO 1
ammapara Jjis pelieHus 3a/1a4
Panmonanbhble unciaa. OObBIKHOBEHHBIE U
4 JECSITHYHBIC POOH, TTPOLIEHTHI, 1
OeCKOHEUHBIE TIEPUOUUECKUE IPOOH
Panmonanbshele uncia. OObIKHOBEHHBIE U
5 JECATUYHBIC IPOOH, TIPOLICHTHI, 1
OeCKOHEeUHbIE MIEPUOUUECKUE IpodH
5 [Ipumenenue apobei u NPOLEHTOB IS 1
peleHusl MPUKJIAAHbBIX 3a7a4
; [Ipumenenue apobeii U NPOLEHTOB IS 1
peleHusI MPUKJIAIHBIX 33714
8 JlelicTBUTENbHBIE UnCiia. PaninoHanbHbIe U 1
uppalnvoHajIbHbIE YUCIIa
9 Apudmerndeckue oneparuu ¢ 1
JeMCTBUTENLHBIMU YHCIAMHU
10 Mopnynp JENCTBUTEIBHOTO YHCIIA U €r0 1
CBOMCTBa
[TpubnuxEHHBIE BEIYUCIIECHUS, TPABUIIA
11 OKpYTIJICHUS, IPUKUJIKA U OLIEHKA 1
pe3yJbTaTa BEIYMCICHUN
OCHOBHBIE METOJIbI PEIICHHSI LIETBIX U
12 JIpoOHO-PaLlMOHATIBHBIX YPAaBHEHUH U 1
HEpaBEHCTB
OCHOBHBIE METOJIbI PEIICHHS LIETBIX U
13 JNPOOHO-paLlMOHAIBHBIX YPaBHEHUHN U 1
HEPaBEHCTB
OCHOBHBIE METOJIbI PEIICHHSI LIETBIX U
14 JIPpOOHO-pallMOHAIBHBIX YPaBHEHUHN U 1
HEPaBEHCTB
15 MHOro4wieHsl OT OAHON NEPEMEHHOM. 1

I[eJ'IeHI/Ie MHOI'o4JI€Ha Ha MHOT'OYJICH C

16




octaTtkoM. Teopema besy

16

MHOTOYIEHBI C IETBIMH
koddurmentamu. Teopema Buera

17
18

19

Pemrenne cucreM JTMHEHHBIX ypaBHEHUN

Pemienue cucrem JTMHEHHBIX YpaBHEHUI

Martpuua cucTeMsl JINHEWHBIX YPAaBHEHUM.

Onpenenurenb MaTpUIBI 2X2, €ro
FeOMETPUYECKUI CMBICI U CBOMCTBA;
BBIUHCIIEHUE €TI0 3HAYECHUS

20

Ornpenenurens MaTPUILI 2X2, €r0
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

21

22

23

[IpumMenenue onpeaenuTesns A peruieHus
CUCTEMBI JINHEWHBIX YPAaBHEHUU
Pemenue npukinaaHbixX 3a7a4 ¢ MOMOILBIO
CUCTEMBI JINHEUHBIX YPAaBHEHUI
Pemrenue npukiiagHbIX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEUHBIX YPAaBHEHUI

24

25

26

KonTponbhas padora: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUH"

OyHKIMSL, CIOCO0BI 3a1aHus HYHKITUH.
B3aumHo oOpaTHbIe QYHKITHH.
Kommnozunus pyskimit

I'paduk pyHkumu. DeMeHTapHbIe
npeoOpa3oBaHus rpapuKoB QyHKIHHA

27

OO6macth ornpeesieHuss © MHOXECTBO
3HaueHui pyHkuuu. Hymu ¢pyHkimm.
IIpoMexXyTKH 3HaK IOCTOSTHCTBA

28

29

30

UETHbie 1 HEUETHBIE (PYHKITUH.
[lepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.

HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GyHKIIUU Ha TIPOMEKYTKE

Jluneiinas, kBaJpaTu4Has ¥ JIpoOHO-
TUHEWHas QyHKIUH

31

DJIEeMEHTapHOE UCCIETOBAHUE U
MOCTpoeHHE IpadUKOB ATUX QyHKUIUN

32

DneMeHTapHOEe UCCIIEJOBaHNE U
MOCTpOeHUE IpadUKOB ATUX (PyHKINN
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CrereHs ¢ IOCJIBIM ITIOKAa3aTCIJICM. bunom

33 Hprorona

34 CreneHb c 1eNIbIM MoKaszaTesneM. buaom
Hprotona
CrenenHast GyHKIUS C HATYpaTbHBIM U

35 LIETIBIM MTOKa3aTesieM, €€ CBOWCTBA
rpaduk

36 Konrtponsnas padora: "CreneHnas
¢bynxkius. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HATYPaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HATYPaTbHOU
CTENIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepKalluX CTENEHU U KOPHU

40 [Ipeobpa3oBaHUs YMCIOBBIX BBIPAKECHUIA,
coJiepKalluX CTENEHU U KOPHU

41 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHUIA,
coJiepKalluX CTENEHU U KOPHU
Uppanmonansusie ypaBHeHusi. OCHOBHBIC

42 METO/IbI PEIICHUS UPPAIMOHATBHBIX
YpaBHEHUI
WppaunonansHbie ypaBHeHHsl. OCHOBHbBIE

43 METO/Ibl PEIICHHS UPPAITMOHATBHBIX
YpaBHEHUI
Uppanmonanbubie ypaBHeHUsI. OCHOBHBIE

44 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUN
HPPALMOHATIbHBIX YPAaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUT
HPpAIMOHATIBHBIX YPAaBHEHUM

47 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUHT
HPPALMOHATIbHBIX YPAaBHEHUN

48 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH
HpPPALMOHATIbHBIX YPaBHEHUN
CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENeHH

49 Kak (QyHKIIMH OOpaTHOU CTEINEeHH C
HaTypaJIbHBIM TTOKa3aTeJieM

50 CaoiicTBa u rpaduk KOpHS N-0if cTeneHn

KaK (yHKIIMH 0OpaTHOW CTETNEeHHU C
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HaTypaJIbHBIM II0Ka3aTeJIeM

Kontponbnas padota: "CsoiicTBa u

o1 rpaduK KOpHs N-Oi CTENEHH. 1
HppannonanbHbie ypaBHEeHUS"

59 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U 1
e€ CBOICTBa

53 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U 1
e€ CBOMCTBA

54 CreneHb ¢ paliOHAJILHBIM II0Ka3aTeleM U 1
e€ CBOICTBa

55 [TokazarenbHast QyHKIM, €€ CBOMCTBA U 1
rpaduk

56 Hcnonp3oBanne rpaduka GyHKIHH 115 1
pelIeHusl ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIUU 11 1
peleHus ypaBHEHHH
[lokazarenbHble ypaBHEeHUSA. OCHOBHbIE

58 METO/IbI PEIICHHUS TOKA3aTeIbHBIX 1
ypaBHEHUH
[lokazarenbHble ypaBHEeHUS. OCHOBHbIE

59 METOBI PEIICHUS TTOKa3aTeIbHbBIX 1
YpaBHEHUI
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

60 METOJBI PEIICHUS TIOKa3aTeIbHBIX 1
YpaBHEHUI

61 KonrtponbHas padora: "[lokazaTenbHast 1
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudwm uncna. CoiicTBa jJorapudma 1

63 Jlorapudm uucna. ColicTBa Jorapudpma 1

64 Jlorapugm umncna. CBoiicTBa Jorapudpma 1

65 JlecsiTHuHBIC U HATypaJIbHBIC JTOTaPU(PMBI 1

66 JlecATUUHBIE U HATypaJIbHbIE JOTapH(pMbl 1

67 [IpeoOpazoBaHme BhIpaXKEHUH, 1
coJieprKaliuX Jorapudmol

68 IIpeoOpa3oBaHue BBIpAKEHHIH, 1
COZIepKaIIHX JIOTapU(HMBI

69 [IpeobOpazoBanme BBIpAXKEHUH, 1
COZIepKaLIHX JIOTapU(HMBI

70 Jlorapudmuueckas pyHKIUsA, €€ CBONCTBA 1

u rpaduk
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Jlorapudmuueckas pyHkuus, €€ CBOWCTBa

71
U rpaduk

7 Hcnons3oBanue rpaduka QyHKIUU 715
pelIeHHs] ypaBHEHUI

73 Hcnonp3oBanue rpaduka GyHKINM 115
peuieHust ypaBHEHHU I
Jlorapudpmuueckue ypaBHeHusi. OCHOBHbIE

74 METOBI pelIeHUs Torapu(PMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

75 METOBI pelIeHUs Torapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUH

77 PaBHOCHMIIBHBIE TIEPEXObl B PELICHUH
norapu()MUYECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TIEPEXObl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHUN

79 Kontposnbnas padota: "Jlorapupmuueckas
¢byukus. Jlorapupmudeckue ypaBHeHus"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 orpeziesieHue TPUTOHOMETPHUUECKHUX
(yHKIUI YKMCIOBOrO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,

85 OIIpeIENIEHUE TPUTOHOMETPHUUECKHUX
(GyHKIUH YKMCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

87 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIbI

88 OCHOBHBIE TPUTOHOMETPUYECKHE

(bopMyIIbI
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OCHOBHBIE TPUTOHOMETPUYECKUE

89
bopmysl

90 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAKECHU I

o1 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAYKECHU I

92 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX
BBIPAKCHUIN

93 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAYKECHU I

94 Pemenue TpuroHoMeTprudeCcKuX
YpaBHEHUI

95 Pemenue TpuroHOMeTpUYECKHX
YpaBHEHUI

96 Pemenue TpuroHomMeTpruuecKux
ypaBHEHUH

97 Pemenue TpuroHOMeTpUYECKHX
ypaBHEHUH

08 Pemenue TpuroHoMeTpUIeCKHX
YpaBHEHUI

99 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUH

100 Pemenue TpuroHOMeTpUYECKHX
ypaBHEHUH
KonTponsHas pabora:

101 "TpUrOHOMETPUYECKHE BHIPAKECHUS U
TPUTOHOMETPUYECKHE YpaBHEHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 nocJe0BaTeabHOCTeR. MeTon
MaTeMaTHYECKON MHIYKIIUN
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocienoBarenbHOCTH. McTopus ananuza
OECKOHEYHO MaJbIX

104 Apudmerrueckas nmporpeccus

105 I'eomerpuueckas mporpeccus

106 beckoneuno yOpIBaromIas reoMeTpruIecKas
mporpeccus

107 Cymma OeckoHe4YHO yObIBaroIie
Tr€OMETPUYECKON ITPOTPECCUH

108 JInHeWHbIN U SKCTIOHEHIIMATBHBIN POCT.
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Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB

JIMHEHBIN ¥ YKCIOHEHIIMAIbHBIA POCT.

109
Yucno e. Dopmya CI0KHBIX TPOLEHTOB

110 Hcnonb30BaHne Nporpeccuu s peleHus
peaJIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa

111 KonTponpHas padora:
"[TocnenoBarenbHOCTH U IpOrpeccuu’”

112 HenpeprsiBHbIC (DYHKITMN U UX CBOMCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpadUKOB
byHKIII

114 CaoiicTBa GyHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa GyHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke

116 Meroa UHTEpPBAJIOB ISl pEIICHUS
HEPaBEHCTB

117 MeTo MHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB

118 Meroa UHTEpPBAJIOB ISl pEIICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOWICTB HENPEPBIBHBIX
(GyHKUIMH 1715 perieHus 3a1aq

120 [IpumeHeHne CBOMCTB HEMIPEPHIBHBIX
GyHKIUH 1715 pelteHus 3aaa4y

121 [lepBas u BTOpasi NpoU3BOAHbBIE PYHKIINH

122 Ornpenenenne, reOMETPUYECKUN CMBICTT
MPOU3BOAHOMN

123 Onpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOJHOMN

124 VYpaBHeHHE KacaTelnbHON K rpaduKy
byHKIIN

195 YpaBHEeHHE KacaTelbHOU K TpaduKy
byHKIIN

126 ITpon3BoiHbIE NIEMEHTAPHBIX (GYHKLIUH

127 [Ipon3BoiHbIE AIEMEHTAPHBIX (PYHKINH

128 [Ipoun3BoHast CyMMbI, IPOU3BEACHHUS,
YaCTHOTO M KOMITO3UIIUU (QYHKITUI

129 [Tpoun3BoHAas CyMMBI, MPOU3BEICHHS,
YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI

130 [Tpon3BotHAS CYMMBI, IPOU3BEACHHSI,
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YaCTHOTO ¥ KOMITO3UIIUU (QyHKITUI
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenHue, 060061IeHNE, 1
cucTeMarusanus 3HaHui: "YpaBHeHus"
133 [ToBTOpeHME, 0600MIIEHNE, 1
cucteMaTtu3anus 3Hanuit: "OyHkuun"
134 HroroBas koHTpoabHas paboTa
135 HroroBas koHTpoJIbHAs paboTa
136 [ToBTOpEHME, 0606H_ICHI:IG, 1
CUCTEeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10
I[MPOT'PAMME

YUYEBHO-METOJANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIs1 YYEHUKA
Anrebpa 10 - knacc: yriryOn€HHBIA YPOBEHb: YUYCOHUK IS YUAIIUXCS
ob1eoOpa3oBarenbHbIx opranuzanuit/ A.I'. Mepansk, B.b. [Tononckuii, M.C.

Sxup — M.: Benrana — I'pad.

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

Anrebpa 10-# kmacc: METoIMYECKOE MOCOOME K MPEAMETHOM JIMHUN
yueOHukoB 1o anreope A.I'. Mepznsk, B.b. [Tononckuii, M.C. Axup — M.:
Bentana — I'pad.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. Enqunas xomtexmus [{udposeix O6pazoBatensHbIX Pecypcon
http://school-collection.edu.ru/catalog/
2. Hudposoit oOpazoBarenbHbIi pecype AKmacc

https://www.yaklass.ru/
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