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MNOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHws,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JIpyroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAOT
YHHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH HaykH, KoTopas (OopMyIupyeT cBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBAaeT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJIECHUUN pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOM KU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHS C TIOMOILIBIO MHIAYKLIHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allMl0, a0CTparupoBaHUE M AaHAJIOrUi0, (OpMHUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEAbHBIX CUTyaluH,
UHTEPHPETAllMd  TOJIYYEHHBIX  pEUIeHWH, 3HAaKOMSATCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VY4eOHblil Kypc 00danaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Y4YeOHbId Marepuan, CrnocOoOCTBYIOIIUN
(GbOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOi
JEATEeIIbHOCTH, TpeOyromeld MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00ydeHust ainredpe 1 HauajlaM MaTeMaTH4eCKOro aHalln3a
JIKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B ctpykType yuebHoro kypca «AnreOpa 1 Hauajga MaTEMaTUYECKOT O aHAIN3a
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKUE JIMHUK: «Yucna u
BbluncieHus», «OyHKuu u rpadpukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE
COJEPKATENBHO-METOANYECKUE JIMHUM HW3Yy4YaloTCs Ha MPOTSHKEHUHU JABYX JIET
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oOy4ueHus Ha YpOBHE CpeHEro 0011ero 00pa3oBaHusi, €CTECTBEHHO JOTIOMHSIS JPYT
Jpyra 1 MOCTENEHHO HACHIIIAsICh HOBBIMHM TEMAMHU U pazaenamu. [J[aHHbI yueOHbIN
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUSI MHOKECTB, MaTeMaTH4YeCcKas JIoruka u fipyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 3HAHUS,
IOJlyYEHHBIE MpPU H3YYEHUM Y4eOHOro Kypca, sl PELICHUs CaMOCTOSTEIbHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUMYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud M OIEepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHNUE KOPHS HATYypaJbHOM CTENEHW HAa MHOMXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iNyYHbIX 33134
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIeJIEH peaNbHOr0 MHUpA, HIMPOKO HCIOJB3YIOTCS 0000IleHrne U
KOHKpEeTH3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe OoOydYarouidecs OBJIQJEBAIOT PA3NIMYHBIMU  METOAAMHU  PEIICHUS
palMOHAIbHBIX, HWPPALUOHAIbHBIX, IIOKA3aTEJIbHbIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIeIOBaHUH (HYHKIUN C TOMOUIbIO MPOU3BOJHOM, MPHU PELICHUHN MPHUKIAIHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
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JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHUM, a TaKXKe BBIPAKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yYaromuxcs, (GOpMUPYIOTCS HAaBBIKU JEAYKTUBHBIX PaCCYyXICHHIM,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKA» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMMA, UX CBONCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
ynensieTcs: (pOpMHpPOBAHUIO YMEHUSI BbIpakaTh (OpMyJIaMU 3aBUCUMOCTU MEXKITY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IONY4YEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1MH, UCTI0JIb30BAHUIO aHATIOTHH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYr KaK MAaTeMAaTHYECKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHHUA, BBIYUCIATH MIIOMAanu (Guryp u oO0bEMBI TEN, HAXOAUTb CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHasi colep)karelibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAMITYYIlIEE PEIEHUE B IPUKJIAHBIX, B TOM YHACIIE COLUATBHO-
HPKOHOMHYECKHMX, 33/]a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOI'O aHajIu3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJTYYEHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKW Kak HaykKu, U 00 HX

aBTOpax.
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CopeprxarenbHO-METOIYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTHKHU. TeOopeTHKO-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TIpe[yiaraloT HamOoJee YHUBEPCAIBHBIA S3BIK, OOBETUHSIONINN BCE pa3eibl
MaTeMaTHKd H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEMAaTHYECKHE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTeMaTUKH U WCIIOJIb30BaTh €r0 IS BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeyeT TpU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYeCKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KXKIBIN U3 pa3/eoB MPOTPaMMBbI, TIOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B IpoIlecce U3yUeHHs BCceX TeM y4eOHOTo Kypca «Anredpa u Hadana
MaTEMaTUYECKOTO aHaTTU3ay.

Ha w3ydenune yueOHOTO Kypca «AnreOpa W Hayajia MaTEMaTHYECKOTO
aHanuza» otBoauTcs B 10 kitacce — 136 yacoB (4 yaca B HEJEIO).
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COAEPKXAHUE OBYUYEHUSA
10 KIIACC

Yuciia ¥ BIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE U JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. I[lpumeHeHnue apoOedt U MPOLIEHTOB st
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUCIaMd.  Moayib
JEUCTBUTEIHLHOTO YHCIa U ero cBoicTBa. [IpuOnmk€HHbIE BHIYMCIICHMS, TIPABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOAXOASIIENH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJISl PELICHUS TPAKTUYECKHUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pelIeHrne HepaBeHCTBA.

OCHOBHBIE METObI PEIICHUS LIEJIBIX U APOOHO-PAIIMOHATIBHBIX YPAaBHEHUHN U
HEPABEHCTB. MHOrOWIeHbl OT OJHOW IepeMEHHOW. JlelneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouIeHb!I ¢ 11ebIMU KO3 DUTTIEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIINUX CTENEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peLeHus
UppalMOHAIbHbIX YPAaBHEHUM.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHCHUM.

ITpeoOpa3oBaHne BbIpaXEHHM, CONEPIKALUX JOrapru(PMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.
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Pemienne cucteM JIMHEMHBIX YpaBHEHHMW. Marpuua CUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTpUIIbl 2 X2, ero TEOMETPUUECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyaldd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@®yHkus, crnocoObl 3amanus (yHkuM. B3aumMHO o0OpaTHblE (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHUHHMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHS N-0i CTEMEHU KaK (yHKIUU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yowiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
IIPOrpecCchui. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.
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HenpepeiBHble QyHKIMM ¥ HX CBOWCTBA. TOYKM pa3pbiBa. ACHMMOTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXxecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.
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IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YUYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUHYECKOI'O AHAJIU3A»
(YITJYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIMIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMU HWHCTUTYTaMM B COOTBETCTBHUM C UX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJOrusaX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHWE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESATENbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MATEMATHYECKHWE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3NYecKass akTUBHOCTbH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeir mpodeccnr W peanru3oBBIBATH COOCTBEHHBIC JKMU3HECHHBIC TIUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUueckoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAIPaBJICHHOCTH;
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7) 3K0JIOTHYECKOI0 BOCIIUTAHUA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHWE BIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MAaTeMaTHUYeCKUX 3HaHWM [JIs peuieHust 3agad B 00J1acTu
OKpY’)Karolel cpenbl, IJIAHUPOBAHUE TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HneHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIIECTBEHHOM MPAKTUKHU, TOHUMaHUE MaTeMAaTUYECKON
HAyKHU Kak cepbl 4eTOBEUECKOM eITeIHOCTH, STANOB €€ Pa3BUTHS ¥ 3HAYUMOCTH
JUISL pa3BUTHUSL IMBUJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MaTeMaTUYECKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOEKTHYIO
Y UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

Bba3oBble Jornueckue aeiicTBUs:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHUHA MEXKAYy TMOHATUIMH, (HOPMYITUPOBAThH
OnpeieSIeHUs] OHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KiIaccuPuKaiy,
OCHOBAHUS JiJ1s1 000OIIEHUS M CPABHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JIeJIaTh BBIBOABI C HCMOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBO/IBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HanboJee MOIXOSAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrIe ucciaeaoBareJabCKHeE AeiicTBUA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHMS,
dbopMyIMpOBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;
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IPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOATENHLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOMIOJIEHUs, HUCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

POTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBIABUIATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH J€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IUUHbIX BUAOB U (popM
IIPE/ICTABIICHHUS];

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATH TpaUUeCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaumn o CaMOCTOSATEINIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0enue:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMHU U
LEJISIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JaBaTh INOSCHEHUS II0 XOJYy pELICHUs 3a/laud,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOJeMbl, pelaeMod 3aJauyd, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pELIEHMs], COINOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JPYIMX YYacCTHUKOB
nuanora, oOHapyKMBaTh pa3jMuue U CXOJACTBO IMO3ULMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJbTAaThl PELICHUS 3a/layy, SKCIIEPUMEHTA, UCCIEIOBaHUS,
IIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € Y4YETOM 3ajaad
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranuzamnus:

COCTaBJISITh ILJIaH, aITOPUTM PELICHUS 3a/1auH, BEIOUpATh CIIOCOO pELIeHUs C
y4€TOM HMMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJa/JeTh HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPLIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB, BIAACTh
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Coco0aMM CaMOIPOBEPKH, CAMOKOHTPOJSI TpOIecca W pe3ysbTara pelieHHs
MaTeMaTUYECKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEUICHUU 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JIOCTUKEHUSI WM HEJOCTUXKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MIOHMMATh U KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NTPUHUMATh IIeIb COBMECTHOU
JeSITEIbHOCTH, TUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOW pPalOTHI, pacHpenessiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHUSI HECKOJIBKUX JIFOJEH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0OCyXaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YaCTh PA0OThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMHU KOMaHbl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT MO KpUTEPHUSIM, CHOPMYIHUPOBAHHBIM  Yy4aCTHUKAMU
B3aUMO/ICHCTBUSI.

HPEIMETHBIE PE3YJIBTATHBI

K koniy ob0yuenuss B 10 kjacce 0OydyarOIIMIiCSd MOJYYUT CICAYIOIIHUE
MpPEAMETHBIE PE3yJIbTaThl MO0 OTACJIBbHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «Anredpa u Havajla MaTeMaTUYECKOTro aHaTUu3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoauyeckas JIpoOb, MPOLEHThI, HPPALMOHATIBLHOE YHCIO, MHOXECTBA
pallMOHANIBHBIX U JICHCTBUTENIBHBIX YUCEI, MOAYJIb AECHCTBUTEIBLHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIICHUS TPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U pEAIbHOW KU3HU,

MPUMEHSITH PUOTUKEHHBIC BEIYUCIICHUS, PABUJIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BHIYNCIICHUN;

CcBOOOIHO OMNEpUpOBaTh MOHSATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
WCITIOJIB30BATh MOAXOASIIYI0 (hOPMY 3aIMMCH IEUCTBUTEIIBHBIX YHCEIT JIJISl PEIICHUS
MPaKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HaTypaabHOU
CTEIICHH;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTETICHD C PAIMOHAIBHBIM MTOKa3aTelIeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(M UWCTa, NCCATHYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIIOBOTO apryMEHTa;
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ONEpPUPOBAThH MOHATUSMHU: APKCHHYC, aPKKOCUHYC M apKTAaHT€HC YMCIOBOTO
aprymMeHTa.

YpaBHeHUs U HEPaBeHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPaBHEHUS-CIICACTBUS, pABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHBIE METOJbl PEIICHUs pPALHUOHATBHBIX U APOOHO-
palMoHaNbHBIX YpPaBHEHHUH, NPUMEHSATh METOJ, HWHTEPBAJIOB MJI PEIICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEpEMEHHOM,
MHOTOYJIEH C LENbIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHATD JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera s
pelIeHus 3a1ay;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpPENeNUTEIh MaTpHUlbl 2 X 2 U €ro TEeOMETPUYECKUN CMBICI,
UCII0JIb30BaTh CBOICTBA Ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATH ONPEACTUTENN NI PEIICHUS CHUCTEMbl JIMHEWHBIX ypaBHEHUH,
MOJICTTMPOBATh PEANbHBIE CUTYAIMH C TIOMOIIBIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C IOMOUIbI0 MaTpUll U OIpeAeTUTENEH,
UHTEPIIPETUPOBATH MOJIYYECHHBIN pPe3yNbTarT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHI € KOpHSAMHU I MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINUX CTETIEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOdpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

cBOOOZHO OMEpPUPOBATHh TOHATHUSAMU: HPpPAMOHATBHBIC, MOKa3aTeIbHbIE U
Jorapu(pMHUUECKre YpaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIbHBIX
NEPEX0JI0B WM OCYILECTBIISIS MPOBEPKY KOPHEI;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYECKre GOpMYIIbI TS TPeoOpa3oBaHuUs
TPUTOHOMETPHUECKUX BBIPAKCHMUIA;

CBOOOJHO OMEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIDOKEHMS, YpAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEIIN C MCTIOJIb30BAHUEM aIapara aiareopsl.

DyHKIUHN U TPAPUKHU:

cBOOOIHO ONEpPUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUS GYHKUMNA, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIIUI;
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cBOOOJHO OINEPUPOBATh MOHATUAMU: OOJACTH OMpPENEICHHUS] U MHOKECTBO
3HaYeHUN QPYHKINU, HYJIH QYHKIIHH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpPUPOBATh TMOHATHSAMH: UETHBIE M HEUYETHBIE (DYHKUUH,
nepuoMyeckue (PyHKIMU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJibllieeé M HauUMEHbIee 3HaueHHe (YHKIUU Ha
IIPOMEKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSMU: CTENCHHAs] (PYHKIHMS C HATypaldbHBIM U
HeabIM TIoKa3zareneM, rpa@uk CTeneHHOW (YHKIMU C HATypalbHBIM U IEJIBIM
nokasaresieM, rpaduk KOpHS N-Oi CTEeNeHW Kak (DyHKIMH OOpaTHOM CTENeHu C
HATypaJbHBIM MOKa3aTeJIeM;

OIEpUPOBaTh MOHATUSAMU: JIMHEHHAsA, KBaApaTHU4YHAas MU JPOOHO-IUHEIHas
(GyHKIUH, BBITIOTHATH JIEMEHTApPHOE MCCIIEA0BAHNE U MIOCTPOCHUE UX TPAPUKOB;

cBOOOIHO ONEpUPOBATh MOHATHSMM: IOKazaTejabHas U JorapupmMuyeckas
(GYHKIMM, UX CBOMCTBA M TrpaUKH, HCHOIb30BaTh MX TIpadUKH I pELICHUS
YPaBHEHMU;

CBOOOJHO OMNEPHPOBATH MOHATHSIMHU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
OIpEJEICHHE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONB30BaTh rpauku (yHKUUN JUId  HMCCIEAOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEN NpU peUIeHUM 3a7ad U3 JPYTHX y4eOHBIX MPEAMETOB U peanbHON
YKU3HH, BBIpAXXKaTh (POPMYJIAMH 3aBUCUMOCTH MEKY BEJINYNHAMU;

Havana maTteMaTH4ecKOro aHajmsa:

cBOOO/IHO ONEpUPOBATHh MOHATUSAMHU: apuMeThyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIlasi T€OMETpUYECKasi IPOrpeccusi, TMHEUHbBIN U
HKCIOHEHLIUAJIBbHBIN POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTaHTE;

UCIIOJI30BaTh MMPOTPECCUM ISl PEIIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapakTepa,

cBOOO/IHO ONEPUPOBATH MOHATUAMU: NOCIEO0BATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIEIOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTUYECKOro aHal3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

cBOOO/IHO ONEPUPOBATh MOHITUSIMU: HENIPEPHIBHBIC (PYHKIIMH, TOUKU pa3pbiBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka QyHKITNY;

CBOOOJHO OMNEPUPOBATH TMOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH JJIs1 pEIICHMsI 3a/1a4;

cBOOOJHO OIEpPUpPOBaTh TMOHSATUSIMU: TIepBas U BTOpas MPOU3BOIHBIC
byHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIUUCIIATH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YACTHOTO U KOMIIO3UILIUU
IBYX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUI U (PU3MYECKUN CMBICT MPOU3BOJHOM IS
pelIeHus 3a1a4.
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MHoskxecTBa U JIOTHKA:

CBOOOJHO  OMEpPUPOBATh  TMOHATHSIMHU: MHOXXECTBO, ONEpalil  Haj
MHO>XECTBAMM;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart JjIsl ONMCaHUs peaIbHBIX
MIPOIIECCOB U SBJICHUH, IIPH PEIICHUH 3a]1a4 U3 JIPYTUX yUeOHBIX IIPEAMETOB;
CBOOOJIHO OIEPUPOBATh IMOHATHSAMU: OIpeJeieHrue, TeopemMa, YypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO O0BEKTA, T0KA3aTEIHCTBO, PABHOCHIIHHBIC
YpPaBHEHUSI M1 HEPABEHCTRBA.
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TEMATHYECKOE ITNTIAHUPOBAHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTshI
pecypcsl
MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBbl TMHEHHBIX
YpaBHEHUU
) Oynkuuu U rpadpuku. CreneHHas GyHKIHS C 12 1
LEJIBIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0i CTENICHH. 15 1
HppaunoHaibHblE YpaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 13 1
JlorapudmMuueckne ypaBHEHHs
6 TpuronomeTpruyeckue BeIpaxkeHUs U 2 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepsiBable pynkiuu. [IponszBoanas 20 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 5
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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