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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIbHYIO 0a3y i
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroIiuecs OBIAJEBaOT
YHHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH HaykH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJAJCHUS 3aKOHAMH (PU3UKH, XUMHH, OWOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke BpeMmsi oBiajeHHe aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIHMSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKACHUS C MOMOILBIO MHAYKIMM U pacCykIaTh JEAYKTUBHO, HUCIOJIb30BAThH
0000IlIeHHEe W KOHKPETU3alMI0, a0CTparupoBaHUE M aHAJIOruI, (HopMUpPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone uzyueHus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATHUYECKUX MOJEIIEN pEaIbHBIX CUTyaluu,
WHTEPHPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIil Kypc o0nazaeT 3HAUMTEIbHBIM BOCHUTATENBHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJyYECHHbBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.



B ctpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIACICHBI CIECAYIOLUE COACPKATEIbHO-METOAUYECKUE TuHun: «Yucna
U BBIYUCICHU», « DYHKIIMU U TpaduKm», «YpaBHEHHS U HEPaBEHCTBa», «Havana

COJIEP>KATEIIBHO-METONUYECKHUE JIMHUN U3Y4aloTCs Ha NMPOTSIKEHNUN JBYX JIET
oOyueHHusi Ha ypOBHE CPEIHEro oOIero oOpa30BaHUs, €CTECTBEHHO JOIOJIHSIS
JApYr Ipyra U MOCTENEHHO HACBHIIAsCh HOBBIMM TEMAMHU M pasnuenaMu. J[aHHBINM
y4eOHBI KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe
COJEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUI aHAIW3, TEOPUS MHOXKECTB, MaTeMaTH4eCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydaromiuecs OBJaAeBalOT Bc€ Ooiee
HMIMPOKUM MATEMAaTUYECKUM allapaToM, Yy HUX MOCIeI0BaTeNIbHO (popMupyeTcs u
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYl0 MOJENb pEeaJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENLHO C(HOPMYIUPOBAHHON MaTEeMAaTUYECKOM 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenpbHO-METOANYECKAss TUHUA «HUucna U BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAay4aTo Ha ypOBHE OCHOBHOIO o01ero oopasosanus. Ha ypoBHe cpennero o0miero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
pPAlMOHAJIBHBIX BBIYMCIICHUM, BKIIIOYAIOIIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHMCla, yYMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YMCJIOBBIC BBIpaXXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCsI MHOXKECTBAa HaTypajibHbIX, IEJbIX,
pAallMOHAJIBHBIX WM JEUCTBUTEIBHBIX  YMCEJ  JOIOJIHAKOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4HCENl. B KaXIOM M3 JOTUX MHOXKECTB paccMaTPUBAIOTCS
CBOMCTBEHHBIE €My cHeUU(UUECKUE 3aJaud M OIEpalMu: JEJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICYEHUE KOPHS HATYypaJlbHOW CTEIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
braromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPyra HCIONb3YEMBIX YUCET U
3HAKOMCTBY C BO3MOYKHOCTSIMM MX IPUMEHEHMS I PELIEHUS PAa3JWYHbIX 3a/1a4
dbopMupyeTcsi IpeCTaBI€HUE O €IUHCTBE MAaTeMAaTUKU KaK Haykd U €€ pojiH B
IOCTPOCHUU MOJIEJeH peanbHOro MUpA, HIMPOKO MCIONB3YIOTCS 0000IIeHHE U
KOHKPETHU3aIUS.

JIuans «YpaBHEHHsS W HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKJIOM
pasnene IIporpammbl IpeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3amad. B
pe3ynpTaTe OOy4alolUecs OBJIAJCBAIOT PA3IMUYHBIMM METOAAMH  PEIICHUS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
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TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
cojepkamux mapaMerpsl. lloydeHHbIE yMEHHS IIMPOKO HCIOJIB3YIOTCA MpPH
UCCIIEIOBaHUH (DYHKIUI C TOMOIIBIO MPOU3BOIHOM, MPHU PEUICHUH MPHUKIATHBIX
3a/la4y ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAXKEHHUI, a TaKXe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OO0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (oOpMamH,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEN B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauYecKass JMHUAA «DyHKIMM U TpaQuKA» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHoH,
N0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBOWCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pElIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpaKaTh (pOpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Matepuan 3Toil coliepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4HOil dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHoi. Ero m3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIMPHUTh KPYT KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3aj]1ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, OMPEAENsiATh HMX HauOOJIbIINE W HAUMEHBIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas conepkareiibHas JHUHHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMYECKHX, 3a]1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOro, (OpMaabHO-JIOTHYECKOTO U
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KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUW pPaCIO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKWA B HayKe, TEXHUKE U MCKyccTBe. OOydaroniuecs: y3HAIT O
BBIJIAIONTUXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeTOANYeCKast JIMHUS «MHOXeCTBa M JOTHKa» BKIIIOYACT B
ceOs1 DIIEMEHTHI TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIPHOM MaTEeMAaTHKH!
W TpejjararoT Haumbojiee YHHUBEPCAIbHBIN S3BIK, OOBEAMHSIOMIMN BCE pa3ieibl
MaTeMaTUKM MW €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCIMIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaTroMy BakHO jJaTh
BO3MOXKHOCTh OOy4YarImeMyCs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMAaTHUKH W HCIIOJIh30BAaTh €r0 JJIS BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IMpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPENETEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTebCTB.  3HAKOMCTBO  C  dJEMEHTaMH
MaTEeMaTHYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
0Oy4JaroIMXcs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJli3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara aireopbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCHHBIX pe3yJIbTaToB. Takue
3aJIaHUs BIUICTCHBI B KAXK/IBIN U3 pa3/IeoB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEabHBIX  TPAKTHYECKUX  3a7ad  oOydJaromiuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh MW  KOHKPETHU3MPOBATH  IPOOIIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3yUEHUS BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JelictBuTenpHble  4ucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCHA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1enasIM  1okasareneMmM. buHom Hpiotona. lcmonn3oBanue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUSI MOKA3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(pMUYECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. Pellienre TpUroHoMeTpuIeCKuX ypaBHEHUN.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMECHEHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBI JIMHEWHBIX ypaBHEHUH. PelleHne NpUKIAaIHBIX 3a4a4 C IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3aumMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHU (pyHkumu. Hymu QyHkmum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3Ha4eHus1 QyHKIMKM HAa POMEXKYTKE.

Jluneiinasi, kBajpaTU4Hasi U JPOOHO-IMHEWHasT (DYHKUIMU. DIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

@OYHKIIMOHAJIbHBIE 3aBUCMMOCTH B pealbHBIX IMpoleccax U SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUSA IIOCJIEIOBaTENLHOCTEH. MeTton
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocye0BaTeNbHOCTU. VICTOpUsS BO3BHHUKHOBEHHS MAaT€MAaTUYECKOrO aHajiu3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTprUecKas nporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMeTpHUUEeCKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. HUucno €. Popmyiia CI0KHBIX
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MpoueHTOB. lcronp30BaHue mnporpeccuu i PELIEHHS pPEallbHBIX —3a1ad
MPUKJIAJHOTO XapaKTEpa.

HempepeiBHble (GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJISl PELICHHUS HEPAaBEHCTB. [IprMeHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMHU (PYyHKITUH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpamMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KVIACC

Yucaa v BBIYMCICHUA

Harypanbubie u nenble yncna. [[pumMeHeHne NMpU3HAKOB JIEIMMOCTH LIEJIbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HammeHbimee ooOIee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurMa EBkinuaa aiis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUYECKOW OKPYKHOCTH. PenieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALUOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIbHBIX, TIOKA3aTEIbHBIX U JIOTApU(PMHUECKUX YpaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3lIMyHbIX 00JiacTell HayKu U peasibHON
JKA3HU, UHTEPIIPETALNS [IOJYyYEHHBIX PE3YIIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckue QyHKIIUU, UX CBOMCTBA U IpaUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpBhIE€ BO3HUKAIOT IMpPHU PEIICHUU 337ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne Mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEr0  3HauY€HUH
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWJIy4dllIero pEIICHHS B
NPUKIIAIHBIX 3a/1adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEpBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoX1eHUs! IEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuueckuit CMBICII MHTErpasa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleidnua.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C MNOMOLIBIO  AuddepeHIrnaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeAYp TPaKIAHCKOTO o0IIecTBa (BBIOOPHI, ONPOCHI M JPYroe), yMEeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaX)TAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpe/bl, OCO3HaHUE III00aIbHOTO XapaKTepa YKOJIOTHUECKUX MPo0OJIeM, OpUeHTAITUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IIMBUJIW3AINH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH KaK CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYIO M HCCIEI0BATEIbCKYIO JIEATEIbHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBISIBJIAIT M XAapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, TIOHATWUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeJENeHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKaAIUY,
OCHOBaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTb M  NpeoOpa3oBbIBaTh  CYXKIACHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEYUMIL;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;
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BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLCcKue 1eMCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBIM 3KCIEPUMEHT, UCCIIECIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, sIBJICHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH J€(UIUTHI UHPOpPMALIUU, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIPOC U JUIsl pelICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3IM4yHbIX (opMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
cOpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsIMM  OOLLEHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IIMUCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
peleHns, COIOCTaBIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YIbTAThl PELICHUs 3aJa4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITH IJIaH, AJITOPUTM PEILICHUS 3a/layu, BIOUpaTh CIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMBIX JEUCTBUI U MBICIHMTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3a7auu;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JTAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbl pabOT, JAOTOBapuBaThCsA, OOCYXIaTh TMPOIECC U pe3yabTaT paloThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOETO BKJAaja B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K koniy oOyuyenus B 10 kJiacce oOydaronIuics TOJYYUT CIICIYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIH3ay:

Yuciaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATHUSAMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoAnyueckas ApoOb, TPOIEHTHI, HWPPALUOHAIBHOE YHUCIO, MHOXECTBa
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb ACHCTBUTENBHOTO YUCA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

IPUMEHSATH NPUONIMKEHHBIE BBIYMCIICHUS, TPAaBUJIa OKPYTJICHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOZIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI ISl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPHPOBATh MOHATHEM: apU(PMETUYECKUN KOpPEHb HaTypaIbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHcCIa, JECATHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCIIOBOTO apIyMEHTAa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHSTHSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl PEIICHUs PALUOHAIBHBIX U JIPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJI€H ¢ IedbIMH Ko3(p(dULIUMEeHTaMH, KOPHM MHOrOYJIeHa, HPUMEHAThH
JIeJIEHNEe MHOT'OYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEpPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENuTeNs 2 X 2 JuIsl BBIYMCIEHUS €ro 3HAYEHUS,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] U OINpEACTUTENEH,
WHTEPIIPETUPOBATH ITOJyYECHHBIN PE3yJIbTAaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM;
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BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJAEPKAIINX CTETIEHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: HUPPAIMOHAIIbHBIC, MOKa3aTeJbHbIE U
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUMH;

CBOOOJTHO  OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHUSI, ypPAaBHEHHs, HEPaBEHCTBA IO YCJIOBHMIO 3aJa4d, HCCIEI0BAThH
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOoMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATD JIEMEHTapHbIE MpeoOpazoBanus rpaduKoB PyHKIUH;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUU (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypalIbHBIM U
HEeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JIMHEWHas
(byHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOSHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TOKa3aTelbHAs MU JorapudmMuueckas
byHKIUMA, UX CBOMCTBA U TpaduKH, HUCIOIH30BATh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Trpaduku (YHKIMA I UCCIIEAOBAHMS IMPOIECCOB U
3aBUCUMOCTEH TPH PENICHUH 3a/ad U3 APYTHX y4eOHBIX MPEIMETOB U PeabHOMN
KHU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;
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Hauyaja maTeMaTH4YeCcKOIo aHaJIu3a:

CBOOOJTHO OMEPHUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYeCKas
mporpeccusi, 06CKOHEUHO YOBIBAIOIAsi TEOMETPUYECKAs TIPOTPECCHsl, TUHEHHBIA 1
AKCTIOHEHITUAJILHBINA POCT, (hOpMyJia CIIOKHBIX MPOIIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 MPUKIATHOTO
Xapakrepa;

CBOOOJIHO OIEpHUPOBATH MOHITUSIMHM: TTOCIIEI0OBATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE M OTPAaHUYEHHBIC IIOCIEIOBATEIHLHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHajdu3a KakK aHajiu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (YHKIIUW, TOUYKH
paspsbiBa rpaduka GyHKIIMH, ACUMITOTH rpaduka QPyHKIUY;

CBOOOJIHO OIEpUPOBATh MOHATHEM: (YHKIIMS, HENpepbhiBHAS Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUUCJISITH TIPOM3BOJHBIC CYMMBI, IMPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
NBYX (OYHKIIUH, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKITHIA;

UCIIOJIB30BaTh TE€OMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHoKecTBa U JIOTHKA:

CBOOOJIHO  OINEpUPOBATh  IOHATHUSAMH: MHOXKECTBO, OIEpalldd  Haj
MHOKECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONUCAHUS PEaTbHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yUeOHBIX IPEAMETOB;

CBOOOJIHO OIEPUPOBATh IOHATHSAMHU: OIpEeeHue, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MaTEMaTHYECKOTO0 0OBEKTA, JI0KA3aTeIbCTBO, PABHOCUJILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy oOyuenuss B 11 kJjacce 0O0ydyarIIMiiCSd TOJYYUT CIIEIYIOIINUE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHICCKOTO aHATH3ay:

Yucjia ¥ BBIYMCJICHUSA:

CBOOOJIHO OMNEPUPOBAaTh TMOHATUSAMH: HaTypajJbHOE U IEJ0€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEI, UCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypanbHBIX 4Mcen JJIsl pelIeHUs 3a]a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOJYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,
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CBOOOHO OMEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOM (hopMe, BBITIONHATH apu(METHUECKUE ONepaluil ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpPHUPOBATh MOHATHSAMH: CUCTEMAa U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, IIOKA3aTeJIbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
CoZIeprKalle MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a71a4 C [MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJ1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpadUKU KOMMO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
dynxmi;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIE0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;
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HAXOAUTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOIAHYIO JUIA HAXOXKACHUS HAWIY4dIIEro pEUICHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (DYHKIIMI U BBIUYUCIATH
uHTerpai no popmysie Herotona-JIeitbHua;

HAXOJIUTh TJIOMIAIHN MIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IIPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA INPUMEDPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemaTh NMPUKIAAHBIE 33a4d, B TOM YHCJE COLMAIbHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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11 KJIACC

DJIEeKTPOHHbIE
paGoTHi pa3oBaTejbHbIe
pecypcsbl
1 I/ICCJIGI[OBaHI:Ie (GYHKIH C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmroHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuUecKue HepaBeHCTBA
5 KommiekcHbie yucna 10
6 Harypanbhblie u 1ienpie gyucia 10
CucTeMbl pallMOHAIBHBIX, HPPAlMOHATIBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 HOBTOPGHHG, 000011IeHHE, CUCTEMATH3 AU 16 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
DJIEeKTPOHHbIE
Ne
wn Tema ypoka B KonTposibHbIe (un¢posrre)
cero
paGoThI oOpa3oBaTesibHbIE
pecypchl
1 MuoxecTBo. Oniepannu HaJl MHOKECTBAMU U 1
X CBOMCTBA.
2 1
MHOK€eCTBO pallMOHaIbHBIX YUCEN
1
3 MHOXECTBO UppallMOHATBHBIX YHCEIT
4 MHo0kecTBO JeHCTBUTEIBHBIX YHCET 1
5) MHoOrouseHsl OT OJTHOM EPEMEHHOU 1
6 CnoxeHue, BBIUUTaHUE U YMHOKEHHE 1
MHOTOYJICHOB
1
7 DopMyIIBl COKPAIIECHHOTO YMHOKEHUS.
8 Jlenenue MHOTOYJICHA HA MHOTOYJICH. 1
9 Jlenenue MHOTOYJICHA HA MHOTOYJICH. 1
10 Cxema ['opHepa 1
11 Kopuu muorowiena. CBoiicTBa KOpHEH 1
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MHOIro4jcHa

Kopuu muorousnena. CBoiicTBa KOpHEH

12
MHOTO4JIeHa

13 CBoiicTBa KOPHEN MHOTOYJIEHA C LIEJIBIMU
kod(urmenTamu

14 CBoiicTBa KOpHEN MHOTOYJIEHA C IIEJIBIMU
ko2 unmeHTamMu

15 Teopema Buera

16 Teopema Buera

17 VYpaBHeHus Beicux creneHeil. OCHOBHBIE
METO/Ibl PEIICHUS YPAaBHEHHUSI.

18 VpaBHeHus BeicIUX cTeneHed. OCHOBHBIE
METO/Ibl PEIICHUS YPAaBHEHHUSI.

19 VpaBHeHus BeicIUX cTeneHed. OCHOBHBIE
METO/Ibl PEIICHHS YPAaBHEHHUSI.

20 VYpaBHeHus Beicux creneHeil. OCHOBHBIE
METO/Ibl PEIICHUS YPAaBHEHHUSI.

21 KonTtponbHas padora Nel. BBoaubrit
KOHTPOJIb

22 Marpuriibl. Bugsr matpuir.

23 JelicTBUs Ha1 MaTpULIaAMU

24 Onpenenurens MaTpULBIL.

25 [IpaBuna BeIUUCICHUS ONIpEaACTUTEICH
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CucreMsbl TUHENHBIX YpaBHEHUNH. MeToz

26 MOCIIE0BATEIHHOTO UCKITIOYCHHS
HEU3BECTHBIX

97 Pewienne cucreM IMHENHBIX YPABHEHUH C
MTOMOLIBIO OTPEACIIUTENEH

28 Peuienue cucrtem JIMHEHHBIX YPAaBHEHUH €
MOMOIIBIO ONpeAenuTeNen

29 Uucnossie pyHKIMU. CIOCOOBI MIX 3aJaHUS

30 Onepanuu Haa QyHKUUAMU

31 Komnoszumus ¢pyHkimii

32 Komnosumus ¢pyHkimii

33 [IpeobpazoBanue rpadukoB GyHKIHN

34 [IpeobpazoBanue rpadukoB GyHKIHN

35 YeTHble U HEYETHBIE (PYHKIINH

36 Bospacranue u yosiBaHue QyHKIUH.

37 Bospacranue u yosiBanue QyHKINH

38 [TeprnomuaHOCTH QYHKIINU

39 [TepromuaHOCTh QYyHKIINU

40 Haubosnbiiee u HanMeHblIee 3HAYCHUE

¢ynkuuu. Toukn 3KkcTpemMyma
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41 Brimykinocts pyHKINH.

42 Jluneiinast pyHKIMS U ee CBOICTBa

43 KBaaparnunas GyHKIHS U €€ CBOMCTBA

44 Pacnionoxenue KOpHeW KBaJpaTHOrO
Tpex4ieHa

45 JpobHo-nunelinas GyHKIUS U €e CBOICTBA.

46 CrenenHnasi GyHKIUS C HATYpaIbHBIM U
LeJIbIM ToKa3aTesieM. E€ cBoiicTBa u rpadux

47 KonTponpsHas padora Ne 2

48 YucnoBble IOCIEI0BATENBHOCTH.
PexyppeHTHBIE COOTHOILIEHUS

49 UmcnoBbIe MOCIeI0BATEILHOCTH.
PexyppeHTHBIE COOTHOILIEHUS

50 Ornpezenenue npesena 4ucioBou
MIOCJIEIOBATEIBHOCTH

51 Omnpenenenue npeaena YUCIOBON
M0CJIEI0BATEIbHOCTH

52 CBolicTBa Ipejenna nociieI0BaTeIbHOCTH.

53 CBolicTBa Ipezenna nociieI0BaTeIbHOCTH.

54 Brruncnenue npenenos.

95 Beluucnenue npenemnos.
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56

Merton MaTeMaTUYECKON MHIYKIIUU

57 Meroa MaTeMaTH4E€CKON UHIYKIIMU

58 [Ipenen GpyHKIMM B TOUKE

59 [Ipenen GpyHKIMKM B TOUKE

60 [Ipenen pyHKIMH HA OECKOHEYHOCTH

61 AcumnroTsl rpaduka GyHKIHA

62 AcumnroTsl rpaduka GyHKIHNA

63 Konrtponbnas padora Ne3

64 HenpepbIBHOCTh QYHKIIMU B TOUKE

65 HenpepbiBHOCTH (DYHKIIUHN B TOUKE

66 CBoiicTBa HEMPEPHIBHBIX (DYHKIIHA.

67 Apudmernueckre oneparuy Haj
HENPEPHIBHBIMU (DYHKIHSIMU.

68 TeopeMa 0 IPOMEKYTOUHBIX 3HAYCHHUSIX
HENpephIBHON (QYHKIIUU

69 MeTtoa HHTEepBaJIOB JJIsl pEIIEHUS
HEPaBEHCTB

20 MeTtoa HHTEepBaJIOB JJIs pEIICHUs

HEPABEHCTB
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71 KontponpsHas padora Ne4

72 [Ipupamenus aprymenta u GyHKIUN

73 Onpenenenre npon3BoaHON. OU3nUeCcKui
CMBICJI IPOM3BOIHOM.

24 Huddepenunan. [Tpubnmxennsie
BBIYUCIICHUS

75 ["'eomeTpHUUECKHIl CMBICI TPOU3BOAHOM.

76 KacarenpHas k Tpaduky QyHKITHH.

77 HenpepsiBHOCTh tuddhepenupyemoit
byHKIHH.

78 [IpousBogHast CyMMBI 1 pa3HOCTH.

79 [Ipou3BoHas TPOU3BENEHUS U YAaCTHOTO.

80 [Tpou3sBoiHas CI0XKHON 1 0OpaTHOM
byHKLINN.

81 Bropas nmpou3BogHas U ee MEXaHUYECKUI
CMBICT

82 [Ipou3BoHbIE BBICHINX MOPSIKOB

83 KonTtponbHast pabora Ne5

84 Panmannas Mepa yria v KOOpInHaTHas
OKPY>KHOCTh

85 Omnpenenenue cuHyca, KOCUHyca, TAHTEHCA,

KOTaHI'€HCa YUCJIOBOI'0 apryMmecHTa.
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Tpuronomerpudeckue GopMyIbl,

86 CBsI3bIBaIONIME (DYHKITMU OJTHOTO yria.
®opmyIbl TpUBEACHUS.
Pewenne npocTenmmx TpPUroHOMETPUIECKUX

87 YpPaBHEHUH C UCIIOJIb30BAHUEM YHCIOBOM
OKPY>KHOCTH
Pemenne nmpocTedmmux TPUrOHOMETPUYECKUX

88 YPaBHEHUH C MCTIOJIH30BAHUEM YUCIOBOM
OKPY>KHOCTH
Tpuronomerpudeckue GOpMyIIbI CIIOKEHUS,

89 JIBOMHBIX ¥ TPOMHBIX YIJIOB, OJOBUHHOTO
apryMeHTa, IOHIKSHHUS CTETICHU
[IpeoOpa3oBaHye CyMMBI H Pa3HOCTH

90 TPUTOHOMETPUUYECKUX (DYHKIUHN B
NPOM3BEACHUE U TPOU3BEACHUS ITUX
GyHKLIUH B cyMMYy
[Ipeo6pa3oBanue cyMMbl U pa3HOCTH

o1 TPUTOHOMETPUUYECKUX (DYHKIUHN B
NPOM3BEACHUE U ITPOU3BEACHUS ITUX
GyHKLIUH B cyMMy

92 ApKCUHYC YHClia M €T0 CBOMCTBA

93 APKKOCHHYC YHCJIa ¥ €T0 CBOWCTBA

94 ApKTaHI€HC 4KClla M €T0 CBOMCTBA

95 APKKOTaHT€HC YHClIa ¥ ero CBOWCTBA

96 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA
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97

Pemienne TpUroHOMETpUYECKUX YPaBHEHUN

98 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA

99 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN

100 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB

101 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB

102 KonTtponbsHast padota Ne6

103 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA.

104 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA,
COJIepKAINX CTETIEHN W KOPHHU.

105 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKAIINX CTETIEHH U KOPHU

106 WppanmonansHbie ypaBHEHUSI.

107 OCHOBHBIE METO/IbI pEIlICHUS
UPPAIMOHATBHBIX YPABHEHHI.

108 OCHOBHBIEC METO/IBI PEIICHUS
UPPAIMOHATFHBIX YPABHEHHI.

109 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHATFHBIX YPAaBHEHHIA.

110 OCHOBHBIE METO/IbI pEIICHUS
UPPAIMOHATFHBIX YPABHEHHI.

111 OcHOBHBIE METOIbI PELICHUS

UPPALMOHAILHBIX HEPABEHCTB
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OCHOBHBIC MCTOJbI pCHICHUA

112
UPPAOHATILHBIX HEPABEHCTB

113 Kontponbnas pabora Ne 7

114 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

115 CreneHb ¢ paliMOHAJIbHBIM IIOKa3aTeleM U e
CBOMCTBA

116 [TokaszarenpHas QyHKIHS, €€ CBOMCTBA

117 [TokazarenbHbIC YpaBHEHUS

118 [TokazarenbHbIC YpaBHEHUS

119 [TokazarenbHble ypaBHEHUS

120 [Toka3zaTenpHbIC HEpABEHCTBA

121 [TokazaTenbHbIE HEpaBEHCTBA

122 Konrponbnas padora Ne§

123 Jlorapugm uymncna. CoiicTBa jJorapudpma.

124 Jlorapudm yucna. CoiicTBa orapugpma.

125 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX
J0rapupMBbl.

126 [IpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX

JorapuMel.
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127 Jlorapudmrueckas GyHKIUA, €€ CBOWCTBA U 1
rpaduk.
128 Jlorapudmudeckue ypaBHEHHS 1
129 Jlorapugmuueckue ypaBHEHHS 1
130 Jlorapudmuueckne ypaBHEHUs 1
131 Jlorapudmuueckue ypaBHeHUs 1
132 Jlorapudmudeckue HepaBeHCTBA 1
133 Jlorapudmudeckue HepaBEeHCTBA 1
134 KontponbHas padorta Ne 9 1 1
135 KonTpoasHas padora Ne 9 1 1
136 O06o06menne 1 cucTeMaTU3alys 3HaHUH 110 1
BCEMY KYypCy
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KJIACC

DJIeKTPOHHbIE
Ne
I Tema ypoka B KonTposibHbIe uudposbie
n cero paGoThi o0pasoBaTe/bHbIe
pecypchl
[IpumeHneHne mporu3BOIHON K UCCIIEI0BAHUIO 1
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHMre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
[IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
[IpumeHneHne mponu3BOIHON K UCCIIEI0BAHUIO 1
GbyHKINUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
IIpumeHeHne MPON3BOJHON K HCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
IIpumeHeHne MPON3BOJHON K HCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxzaenne HaubosbII1ero 1 HaUMEHbILIETO
3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha 1
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha 1
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 1

3HA4YCHUs HeTIPEPHIBHOHN (PyHKIIMM HA
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OTpe3Ke

10

11

12

Haxoxxaenune HanOoJIbIIero 1 HAMMEHbBIIETO
3HA4YEHUs1 HeTPEPhIBHOHN (pyHKIIMH Ha
OTpe3Ke

Haxoxzaenune HaubosbIIero 1 HaHMEHbBILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA
OTpe3Ke

Haxoxzaenne HaubombIIero 1 HANMEHbBILIETO
3HaYEHUS HEMPEPHIBHOM (PyHKIIMU HA
OTpe3Ke

13

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIYYIIErO PEMICHUS B TPUKIAJIHBIX
3a1auax

14

15

16

17

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIYYIIEro PENICHUS B TPUKIAIHBIX
3a1auax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOTO (GOPMYIION UK
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

Komnozunus GpyHKuumi

18

Kowmnozunus ¢pyHkimit

19

Komnozunus GyHkiuit

20

['eomerpuueckue 0Opas3bl ypaBHEHUN Ha

e
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KOOPAMHATHOW INIOCKOCTH

I'eomerpuueckue 0Opas3bl ypaBHEHUN Ha

21 KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOMN "

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 [TepBooOpasHbie 3NeMEHTapHBIX (YHKIUH.
[IpaBuiia HaxOX/A€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnuid CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro HHTErpaa mno
dhopmyne HeroTona-Jleitonuma

28 Brruncnenue onpenenéHHOro HHTErpaa mno
dbopmyne Hetotona-Jleitouuia

29 [IpumeHneHue uHTerpana i HaXoXACHUS
iouaiel IIoCKUxX Guryp

30 IIpumeHeHne nHTerpana 1Jisd HaX0XACHUS
00BEMOB Ir€OMETPUYECKHX TeT

31 [Tpumeps! pemeHuit qudQepeHInaIbHbIX
ypaBHEHUH

32 [Ipumeps! pemenuit quddepeHnInaIbHbIX
YpaBHEHUI

33 MatemaTuueckoe MOJEINPOBAHUE PEATIBHBIX

MIPOLIECCOB € MOMOIIBIO AU(HepeHIINATHEHBIX
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YpaBHEHUU

Kontponbnas padota: "[lepBoobpazHas u

34 |
MHTETpal

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YpaBHEHUH C TTOMOIIbIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

43 YpaBHEHU C TOMOIIbIO
TPUTOHOMETPHYECKON OKPYKHOCTH

44 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB

45 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB
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46

Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

47 Pemenuie TpUroHoMeTpHUUECKUX HEPABEHCTB
Kontponsnas padora: "['paduku

48 TPUTOHOMETPUUIECKUX (YHKIIHM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pELICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METOABI PELICHUS
[I0KAa3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEUICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS
norapuMUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEUICHUS
HppallMOHAILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IBI pEIICHUS
HMPpAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS

HUPPALMOHAIILHBIX HEPABEHCTB
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OcHoBHBIC MCTOJbI pCHICHUS

00 UppalOHAIbHBIX HEPABEHCTB

61 I'paduueckue METObI pELICHUS
UppaIMOHABHBIX YPaBHEHHHA

62 I'padpuueckue MeTo bl peLIeHus
UppalMOHAJIbHBIX YPaBHEHUH

63 I'paduueckue METOIbI pELICHNUS
[0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue METOIBI pELICHNUS
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTo bl peLIeHus
JorapupMUUECKUX ypaBHEHUN

66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB

67 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTo bl peLeHus

68 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI pEIICHUS

69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI pEIICHUS

70 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
HEPaBEHCTB
I'paduueckue MeTObI peLIeHUs

71 MOKa3aTebHBIX U JIOTAPU(PMUUECKUX

HEPaBEHCTB
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KonrponsHas pabdora: "UppanuoHaibHeie,

72 MOKa3aTeIbHBIC U JJOTapU(PMUUECKHE
HepaBeHCTBA"
KommiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOTO YHCIIa
KommekcHble uncna. Anrebpandeckas u

74 TPUTOHOMETpHUYECKasi POPMBI 3aruCh
KOMILIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMHU YU CJIaMU

76 Apudmerndeckue onepanum ¢
KOMILIEKCHBIMU YU CJIaMU

77 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJAWHATHOM MIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oii ctenenu us
KOMIIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau N-oit ctenenu u3
KOMIIIEKCHOTO YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCEeN JUIs

81 peteHust GU3NYECKUX U reOMETPUUECKUX
3aja4

82 KonTponbnas pabora: "KommiekcHbie
gucia"

83 Harypanbhble u 1ienpie gyucia
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84

HarypanbHsle u nensie yucia

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTH LEIIBIX

85
qucel

86 [IpuMeHeHre NPU3HAKOB AEIMMOCTH LEJIbIX
qucen

87 [IpumeHneHne MpU3HAKOB AETUMOCTHU LENbIX
gucen: HOJl u HOK

88 [IpuMeHeHne NPU3HAKOB IETMMOCTH LEIIbIX
gucen: HOJl u HOK

89 [IpuMeHeHne NPU3HAKOB IETUMOCTH LIEITbIX
YHCeN: OCTaTKU IO MO0

90 [IpumeHeHne NpU3HAKOB JAETUMOCTH LEJIBIX
YHCell: OCTaTKU M0 MOAYIIIO
[IpumMeHeHNnEe MPU3HAKOB AETUMOCTH LENbIX

91 qucesn: aropuT™ EBknnia ans pemeHus
3aJ1a4 B LIEJIBIX YMCIIaX

92 KontponbHas pabdota: "Teopus nemnbix
gucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIEICTBUSA
Cucrema 1 COBOKYITHOCTh YPAaBHEHHIA.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH palliOHAIbHBIX YPaBHEHUI

96 OCHOBHBIE METOJIbI PELICHHS CUCTEM U
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COBOKYITHOCTEH HpPaLMOHAIBHBIX
ypaBHEHUU

97 OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH I0KA3aTEeIbHBIX YPABHEHUI

08 OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH MOKAa3aTEeNbHBIX YpaBHEHUN

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
99 COBOKYITHOCTEH Jorapu(pMUIecKux
ypaBHEHUH

OCHOBHBIC METO/IbI PEILICHHSI CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

IIpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3a7a4 U 3a7a4 u3

101 pa3IMYHbIX 00JacTel HayKH U pealbHON
KU3HU, UHTEPIPETALUS OTYyYECHHBIX
pe3yIbTaTOB

[IpuMeHeHMe crcTeM K pelIeHUI0
MaTeMaTHYeCKUX 3314 U 3a/1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHOMN
KU3HU, HHTEPIPETANNS TTOTYICHHBIX
PE3yNIbTaToB

[TpumeHeHre HEPaBEHCTB K PEIICHHUTO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

103 pa3nM4YHBIX 001acTeil HAYKH U peaNTbHOM
’KM3HU, HHTEPIPETAIHS TTOTYUYSHHBIX
pe3yIbTaTOB

104 Konrtponsnas pabdora: "Cucremsl




palMOHANTBHBIX, UPPALUOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
ypaBHEHU"

105 PanyoHanbHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHbIe HEPABEHCTBA C TapaMETPaMH

107 PanmonaneHbIe cUCTEMBI C MapamMeTpaMu

108 WppanmonansHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [TokazarenbpHbIe ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHBIE CHCTEMBI C TTApaAMETPAMHU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C rmapaMeTpamMu

113 Jlorapudmuueckue cucTeMsl ¢ HapaMeTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C
napamMeTpamu

116 TpuronomeTpudeckrue CUCTEMBI C
napameTpamu
[Toctpoenue u uccnenoBaHue

117 MaTeMaTHYECKUX MOJIEeH peaTbHbIX
CUTYallUi C IOMOILBIO YPAaBHEHUH C
napameTpamu

118 [TocTpoenue u uccnenoBaHue

MAaTEMAaTHUYCCKUX MOACIT e PEAIbHBIX
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CUTYallUil C IOMOLIBIO CUCTEM YPABHEHUH C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOﬂCHCﬁ PCAJIBbHBIX

119
CUTYyalUi C TOMOIIBIO CUCTEM YPaBHEHUH C
napameTpamu

120 KonTponbnas pabora: "3amgauu ¢
napamerpamu”
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS

121 3HaHuil: "YpaBHeHUs"

122 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"

123 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHUI"

124 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBencrsa"

125 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuii: "HepaBencrna"

126 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "HepaBencrsa"

127 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

128 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "[IponsBonHas u e€ npumeHenue"

129 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
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3HaHui: "MHTErpan u ero npumeHenue"

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

131 - 1
3HaHui: "Oynkun"

132 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui: "OyHkun"

133 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuit: "Oyakun"

134 HroroBas koHTpobHAs paboTa

135 Hrorosas KoHTpoJIbHAsT paboTa

136 HOBToPeHHe, 00001IeHIEe, CHCTEMAaTH3AIUS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Marematuka. Anre6pa u Hauajga MaTeMaTH4eckoro aHaimsa, 10 kimacc/
Mepznsik A.T'., Homuposckuii J[.A., [TonskoB B.M.; non pegakuueit
[Togonsckoro B.E., O6miecTBO ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
Mznarensckuit nentp «t BEHTAHA-I'PA®y; AkiinoHepHOe 00111eCTBO
«3narensctBO «lIpocBemienue»

» Maremaruka. Anredpa U Hayaia MaTeMaTH4eCKoro aHanusa, 11 kmacc/
Mep3snsak A.I'., Homuposckuit [[.A., [Tomaxkos B.M.; nox penakuuen
[Togonwsckoro B.E., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Mznarensckuit nentp «BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«3narensctBO «lIpocBemnieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

* Metoanueckoe nocodue Anredpa u Hayajia MaTeMaTUYECKOTO aHanu3a, 10
kiacc/ Yriyonenusiil ypoenb byiko E.B., Mep3nsik A.l'., [lononckuii B.b.,
Axup C.M.; U3narensckuii neatp «BEHTAHA-I'PA®Dy»; 2020 ron

* Meroguueckoe nocoodue I'eometpust, 10 knace/ YriayOnaeHHbI ypOBEHb
byuxko E.B., Mep3nsk A.T'., ITononckuit B.b., Sxup C.M.; U3natenbckuii
neHTp «BEHTAHA-I'PA®y; 2020 roa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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