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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y sl
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBIIAJI€BalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (OopMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHblll Kypc anreOpbsl U Hayajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJIEHIUH Pa3BUTUS SKOHOMUKH U OOLIECTBEHHOM KU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XU3HU. B TO Xe Bpems OBJaJIeHHE aOCTPAKTHBIMHU M JIOTHYECKU
CTPOTMMHU KOHCTPYKIMSIMHU ainreOpbl M MaTEeMaTHMUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI C TIOMOIIBIO MHIAYKLIHUH U PacCyXIaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhio, a0CTparupoBaHUWE M aHAJIOrUI, (opMHUpyeT
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00ydYarolluecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETAllMd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblil Kypc o00nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Y4YeOHBbI Mmarepuaj, CHoCOOCTBYIOITUN
(GbOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOi
NeATEeTbHOCTH, TpeOyIomed MPOJOIKUTEIHPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTtoguku oOOydeHHs] anredpe M HadajaM MaTeMaTH4eCcKOoro
aHaIK3a JIEKUT AeSATEIbHOCTHBIN NPUHIIUI 00yYEHUS.



B ctpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIIEJIEHBI CIEAYIOLIUE COACPKATENBbHO-METOAUYECKUE TUHUM: «YHucna
U BBIYUCIICHU», «DyHKINU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOTHKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA H3Y4aloTCsd Ha IPOTSDKEHMM JIBYX JIET
o0y4yeHHs Ha ypOBHE cpeiHero oOIiero oopa3oBaHUs, €CTECTBEHHO JOIOJIHSASA
JIpyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMA TEMaMH M pasnenamu. JlaHHBINA
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHAJIW3, TEOPUS MHOXKECTB, MaTEeMaTHYECKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCJIeNI0BaTeNIbHO (popmupyeTcs u
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOTO Kypca, AJs
pELIEHUsI CaMOCTOSITENILHO C(HOPMYJIMPOBAHHON MAaTEMAaTUYECKON 3aJjauH, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOMIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4YHcla, YMEHUE JeNaTh HPUKHUIKY, BBIIOJIHITH NPUOIUKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMIUJIEKCHBIX 4uceld. B  KakaoM M3 3THX MHOXECTB pacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
pPalMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
U3BJICUEHUE KOPHS HATypaJbHOM CTENEHW HAa MHOMXECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTeNbHOMY pPacIIMPEHHIO Kpyra HCIOJb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMM HX NPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOCHUU MOJIEIEN pEeaJbHOIO MHUpA, HIMPOKO MCIOJNb3YIOTCS 0000IIeHHE U
KOHKpEeTU3aIHsl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA NPOTSKEHWU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IIporpaMMbl IPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ysbrate oOydaroliuecs OBJIAJEBAIOT Pa3IUYHbIMM  METOJAMHM  PELICHMS



palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepxalux mapaMerpsl. llomydeHHblE yMEHUS IIMPOKO HCIONB3YIOTCS IpH
UCCIIEOBAaHUM (PYHKIMH C TOMOIIbIO MPOU3BOIHOM, IPU PELICHUM MPUKIAIHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
Jannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TaKXKe BBIPAKCHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anre0panyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTUE  AJITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOH,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIHA, UX CBOICTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN [JIs1 pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
ynensiercs: pOpMUPOBAHUIO YMEHUS BbIpakaTh (pOpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuyHOil dopme: aHATUTHYECKOM, rpaduueckoir U cioBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PAaCIIMPUTh KPyr KaK MATEMATHYECKUX, TAK M NPHUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CHOXHBIX (YHKLUMMA, OMpEeAeNsiTh MX HauOONbIINE W HAUMEHBIIUE
3HAYEHHUA, BBIYUCIATH MIIOMann (Guryp u oObEMBI TEl, HAXOAUTh CKOPOCTH U
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJIWTh HAWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-?PKOHOMHUYECKHX, 33a/layaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTUYECKOTO



aHanu3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUW pPaCIO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKUA B HayKe, TEXHUKE U HMCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONINXCS] pe3ysibTaTaX, MOJYYEHHBIX B XOJ€ pPa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYeCKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeasiaraloT Hau0oJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIONIMM BCE pPa3feibl
MaTeMaTUKU M €€ MPUIOKEHUN, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmIeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €T0 JIJISi BBIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TPU3HAKOM MaTE€MaTUKH KaK HayKd CJIeAyeT IpU3HaTh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIIOCOOCTBYET Ppa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
0Oy4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY>KJEHHUSI HAa OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPHU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peanbHBIX
CUTYyalluii, WCCIEAOBAHMS DJTUX MOJIENIeH C TOMOIIBIO afmapara airedpbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUIETCHBI B KOK/IBIN U3 Pa3/eioB MPOTPaMMEI, TIOCKOJIBLKY BECh MaTeprall
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelIeHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJIOAATEIbHOCTh, YMEHHME HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000mIaTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3ydenune yueOHOTO Kypca «Anrebpa W Hadalia MaTEeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC JIPOOHU, MPOIEHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre omepanmuy ¢ JICWCTBUTEIBHBIMH  4YHCIaMd.  Moyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noaXo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHMs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOYJIEH c OCTaTKOM. Teopemabesy. MHorouneHbl c
nensiMukodpounmrenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIe 1 HeuéTHbIe (QyHKIMH. [leproauyeckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccu. beckoneuHo yObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBHble GyHKIIMM W WX CBOMCTBA. TOYKH pa3pbiBa. ACHMMOTOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. OnpeeneHne, reOMeTpUUECKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmynaMyaBpa. Kopau  n-olicteneHumskoMIuiekcHorouucia.l Ipumenenne
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHH C  IMOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/Jad U3 pa3IudHbIX oOJacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonmpl pelieHUs ypaBHEHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havana maTeMaTH4eCKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTM U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBunanaxoxaeHusnepBoOOpa3HBIX.

WuTerpan. ['eomeTpruecKuilCMBICIMHTErpaia. Beraucinenre onpenenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaOIIEeT0oCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeanu3oBbBIBATH COOCTBEHHBIC JKHU3HEHHBIC IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TIOHUMAHHE BIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YemoBEeYeCKOW MJesATEebHOCTH, 3TaloB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIumy,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh CcMmoco0 penieHus ydeOHOW 3amauu  (CpaBHUBAaTh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (PUKCHpyIOIIME  MIPOTHBOpEUHe,  Mpoliemy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00BEKTa, SIBICHU, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXIEHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIEHUS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh I1€Jb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHNoOBBIX GopMax paboThl (00CykaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kjacceoOydaronuics TMOMYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHUCIIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIpaBUjIa OKPYTIICHUS, IPUKUJIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTaBICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATHUAMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DQUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MATpUlbl 2 X 2 M €ro IeOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOIIBIO MAaTpHIl U ONPEACIUTENIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYECKHe (GOpMYIIbI Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICTIUPOBATh peallbHble CHUTYyalldd Ha S3bIKEe anreOpbl, COCTaBISAThH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMUS (PyHKUMHA, Trpaduk QyHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEUYETHBIE (PYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeJabIM TOKa3zareneM, rpauk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peaJbHBIX 3a4ad MPUKIAJHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATH TMOHATUSIMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSAMH: TIEpBasi W BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBAa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJIHO OIEpPHPOBATh TMOHSATHUSIMU: OIpEACIICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy o0ydyenuss B11 kJacceoOy4aromuics TMOMYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTeEMaTUYECKOr0 aHaIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypasibHBIX uMcen sl peleHus 3a1ad, IPUMEHATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTEKCHBIX YHCEJ, MPEACTABIATh KOMIUICKCHBIE YHCIia B anreOpamyeckoil u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHE€ HEPaBEHCTBA, HAXOAUTh WX PEIICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPaBHCHUI 1 HEPABCHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyalldd Ha S3bIKE alureOpbl, COCTABIATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUHA C TOMOIIBIO DJIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (YHKIUU JJIS MOJEIUPOBAHUS W MCCIEAOBAHUSA peaTbHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh IPOU3BOAHYIO Ul HAXOXICHUS HAWIy4YlIEero pELICHUs B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOAWUTh NEepBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKUUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

peliath MpUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COIMAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

MHOX€ECTBO 1€UCTBUTEIbHBIX
yucesl. MHOTOUJICHBI.
PaIII/IOHaJH)HI)IG YPaBHCHHA U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH

Oynkuuy U rpapuku. CreneHHas
(GyHKLUSA C LeIbIM IT0Ka3aTelleM
Apudmernueckuilt KOpeHb N-oi
CTEIIECHH.
HppanmoHanbHbleypaBHEHHUS

KoanuecTrBouacoB

Bcero

24

12

15

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

[TokazarenpHaspyHKIIHS.
[Toka3arenbHbIEypaBHEHHUS

JlorapudmuueckasipyHKIHs.
JlorapudmuueckreypaBHEeHUS

TpUroHOMETPHUYECKUEBBIPAKEHHS
U YpaBHEHUS

10

18

22

ITocaenoBaTenbHOCTH U
MIPOTPECCUH
HenpepbiBHBIED YHKIINH.
[TpounsBogHas
[ToBTOpenue, 06001ICHNE,
cucTeMaTH3aIusI3HaHUN

10

20




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



11 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/n TEMIIPOrpaMMBbl Bcero Konrpoabnsiepadorsl  IIpakTuuecknepadorhbl (nepposrIc)
odpa3oBaTeIbHbIEPECYPChI
1 Uccnenosanue Q)yHKuI/H:”I c 29 1 0
MIOMOII[bIO TIPOU3BOHOM
2 [lepBooOpa3Hast u MHTETpA 12 1 0
I'paduike TPUrOHOMETPHUYECKUX
3 byukuii. TpuroHomerpuueckue 14 1 0
HEPABCHCTBA
HpparmoHaibHbIe,
4 IIOKa3aTelIbHbIC U 24 1 0
norapudMuuecKre HepaBeHCTBA
5 KowmruiekcHbieuncia 10 0
6 HatypanbHble u 1iensiequcna 10 0
Cuctembl paluoOHAIbHBIX,
; UppaIMOHAITBLHBIX 12 1 0
MOKa3aTeIbHBIX U
JOTapU(PpMHUECKUX YPaBHEHUMN
8 3aaun ¢ mapaMeTpamu 16 1 0
9 [ToBTOpeHwme, O606IJ_IGHE/IC, 16 9 0
cUcTeMaTH3alUI3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBO4acoB JlaTa
npoBeeH

Ne JIeKTPOHHBbIeNU(PPOBbICOOPA3OBATE] | Us
n/  Temaypoka Becer Konrpoabubiepad  bHBbIE
11 0 OTHhI pecypcehl

[[MHOkeCTBO, onepariy HajJi MHOYKECTBAMHU 1 0

M UX CBOMCTBA

JuarpammeiDiinepa-Benna 1 0

[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 0

anmnapara Jjs pelieHus 3a1au

Panmonansubie unciaa. OOBIKHOBEHHBIE U

JECSTUYHBIE TPOOH, TIPOLICHTHI, 1 0

OecKOHEeUYHbIE IEPUOANYECKUE APOOH

Panmonansubie unciaa. OOBIKHOBEHHBIC U

JECSTUYHBIE TPOOH, TIPOLICHTHI, 1 0

OCCKOHEYHBIC TTEPUOINUECKHE TpodH

[Ipumenenue apobeii 1 IPOIEHTOB IS 1 0

penieHust TPUKJIATHBIX 3a7a9

[Ipumenenue apobeii 1 IPOIEHTOB IS 1 0

pelieHust NpUKIaAHbIX 3a7a4

HeiicTBuTenbHble uncia. PanimonaasHbIe U 1 0

HMppaIMOHAIILHBIC YHCIIa

Apudmerndeckre onepanuu ¢ 1 0




l[GfICTBHTCJIbHBIMI/I qucjiaMu

10

11

Moaynb 1€MCTBUTENBHOTO YUCTIA U €r0
CBOMCTBA
[TpubnmmxEHHBIC BEIYMCIICHHS, IPABHIIA

OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ynbTaTa BhIYUCICHUN

12

OCHOBHBIE METO/IbI PEIICHUS LETbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

15

16

OCHOBHBIE METO/IbI pELIEHHUS LETbIX U
JNPOOHO-paLlMOHAIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB

MHOrouieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOrO4IeHa Ha MHOTOUJIEH C
ocrarkoM. Teopemabesy

MHorouieHs! ¢ 1eabIMA KO3PPUITUSHTaMH.
Teopema Buera

17
18

PemrennecncreMiImHEHBIXypaBHEHH I

PemennecucreMiIMHEMHBIX ypaBHEHUI

19

Marpuiia cucTeMbl JUHEMHBIX YpaBHEHUH.
Onpenenurens MaTpUIbl 2X2, €ro
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYHMCIICHUE €T0 3HAYCHUS

20

Onpenenurtenb MaTpUIBI 2X2, €ero
F€OMETPUYECKUI CMBICIT U CBOMCTBA;




BBIYHCIICHHUC €TI0 3HAYCHU A

21

22

IIpuMmeHeHne onpenenuTes Ui peIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

23

Pemrenne npukiiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

24

25

26

KontposbHas pabdota: "PanronansHbie
YpaBHEHHUS U HEPABEHCTBA.
CucreMbplUIMHENHBIXypaBHEHUI"

OyHKIMS, CIOCOOBI 3aJaHUS (PYHKIIHH.
Bsaumno oOpaTHble GYHKITHH.
Komnozunuspyuxuit

I'paduk pyHkumuu. dnemeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIMN

27

28

29

30

OO6macth ornpeesieHuss © MHOXECTBO
3HaueHui pynkuuu. Hynu pyHkumu.
[IpoMexyTKH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIC (PYHKLIUU.
[Tepuoanueckue GHyHKIIUA.
[TpoMexyTKUMOHOTOHHOCTU (D YHKIINN
MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOonpiiee 1 HauMeHblIee 3HAYCHNE
(GYHKIMU Ha TPOMEXYTKE

Jluneiinas, KBaapaTuyHas U JpoOHO-
TUHEWHas QyHKIUH

31

DneMeHTapHOe UCCIeIOBaHUE U IIOCTPOCHUE
rpaduKoB STUX PYHKITUN




QHGMGHTapHOe HCCICA0OBAHUC U ITOCTPOCHUC

32 .
rpaduKoB ATUX PYHKITUN

33 Crenens ¢ 1enbpIM MokasareneM. bunom
Herorona

34 Crenens C LeNbIM NIOKa3zareneM. bunom
HeroTona

35 Crenennasi pyHKIUS C HATYPAJIbHBIM H
1enbM nokazateneM. E€cBoiicTBa u rpaduk

36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadux”

37 ApudmeTnueckuii KOpeHb HaTypaIbHON
CTETEeHU U €r0 CBOWCTBA

38 Apudmernueckuii KOpeHb HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,
CoJIeprKallMX CTENEeHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENIEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BBIpAXKEHUM,
COJIep KaIlNX CTENEeHH U KOPHU
WppanmonansHele ypaBHeHNsA. OCHOBHbBIE

42 METO/Ibl PEIIeHUS UPPALMOHATBHBIX
YpaBHEHUI
WppanmonansHble ypaBHeHUs. OCHOBHBIE

43 METO/bl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

44 WppanmonansHble ypaBHeHUs. OCHOBHbIE

MCTOAbI pCIICHUS UPPALUOHATIBHBIX




YpaBHEHUU

PaBHOCHIIBHEIC MNEPEXO0abl B pCHICHUUN

45 UppalMOHAIIbHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUU
UPPaLMOHAIBHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE TIEPEXO/BI B PELIEHUU
UppalMOHATIbHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE IEPEXOBI B PELICHUU
UppaLMOHATIbHBIX YpaBHEHUI
CaoiicTBa 1 rpaduK KOpHS N-0Oi CTEeNeHu

49 Kak (QyHKIIMH 0OpaTHO CTENICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHN

50 Kak (QyHKIIMM OOpaTHOM CTENeHHU C
HaTypaJIbHBIM IOKa3aTelIeM
KonTponbnas padora: "CsoiicTBa u rpaduk

51 KOpHSI N-O CTENEHHU.
WppatmonanbHbieypaBHEHUS "

59 CreneHs ¢ palMOHaIbHBIM IIOKA3aTENEM U
€€ CBOICTBA

53 CreneHsp ¢ palMoHaJIbHBIM IIOKA3aTENEM U
e€ CBOICTBA

54 CreneHsb ¢ palliOHaJIbHBIM MTOKa3aTeJIEeM U
€€ CBOICTBA

55 IToka3zarenbHast GyHKIMS, €€ CBOCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIMM 1715

peLIeHusl ypaBHECHUI




Hcnonb3oBanue rpaduka GyHKIMM 115

57 . 1 0
peleHys ypaBHEHUH
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC

58 METO/Ibl PEIIECHNUS [T0KA3aTEIbHBIX 1 0
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1 0
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1 0
ypaBHEHUH

61 Kontponbnas padota: "[lokazarenpHas 1 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudmuncna. CoiictBanorapudma 1 0

63 Jlorapugmuucna. CoiicTBanorapudma 1 0

64 Jlorapudmuncna. CoiictBanorapudma 1 0

65 JlecATUUHBIE U HaTypaJlbHbIETOrapu(pMbI 1 0

66 JlecsiTUuHBIE U HATYpaJIbHbBIETIOTapU(PMBI 1 0

67 IIpeoOpa3oBaHueBbIpaskeHU, 1 0
COZIePIKALTUXIIOTapH(PMBbI

68 [IpeobpazoBaHNEBBIPAKECHH, 1 0
COZIeP KALTMXIIOTapH(PMBbI

69 [IpeobpazoBaHNEBBIPAKECHH, 1 0
coJieprKaluxaorapumsl

70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1 0
rpadpux

7 Jlorapudmuueckas GpyHKIIUS, €€ CBONCTBA U 1 0

rpaduk




Hcnonb3oBanue rpaduka GyHKIMM 115

72 pelIeHNs] ypaBHEHUM

73 Hcnonp3oBanue rpaduka GyHKIMM 115
peLIeHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/bI PEIICHHUS JIOTApU(PMUUECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUH
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE

76 METOBI peIICHUs JIOTapU(PMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JoTapu(PMUYECKUX YpaBHEHUM

78 PaBHOCHIIbHBIE TEPEXO/IbI B pEILICHUH
Jorapu(pMHUUECKUX YpaBHEHUN

79 KonTponbnas padora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypapHenus"

80 CuHycC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC U KOTaHT'€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa

84 Tpuronomerpuieckas OKpy>KHOCTb,




onpeJieJIeHuEe TPUTOHOMETPUUECKHUX
(GyHKIMI YKMCIOBOTO apryMeHTa

Tpuronomerpryeckas OKpyKHOCTb,

85 onpeJieJIeHuEe TPUTOHOMETPUUECKHUX 1 0
(GYHKIMN 9UCIOBOTO apryMEeHTa

86 OCHOBHBIETPUTOHOMETPUYECKHEPOPMYITHI 1 0

87 OCHOBHBIETPUTOHOMETPUIECKHEHOPMYJIBI 1 0

88 OCHOBHBIETPUTOHOMETPUYECKUE(HOPMYIIBI 1 0

89 OCHOBHBIETPUTOHOMETPUIECKHEHOPMYJIBI 1 0

90 [TpeoOpa3zoBaHUETPUTOHOMETPHYECKUXBBIPA 1 0
KEHHUU

01 [TpeoOpa3zoBaHUETPUTOHOMETPHYECKUXBBIPA 1 0
KEeHUH

92 [TpeoOpa3oBaHNETPUTOHOMETPUIECKUXBBIPA 1 0
KEHHUU

93 ITpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIPA 1 0
KEHHUU

94 PemenneTpuroHoMeTpu4eCKUXypaBHEHN N 1 0

95 PemenneTpuroHoMeTpu4eCKXypaBHEHU I 1 0

96 PemenneTpuroHoMeTpu4eCKUXypaBHEHU I 1 0

97 PemenunerpuronoMeTpu4ecKuXypaBHEHU N 1 0

98 PemenneTpuroHoMeTpu4eCKUXypaBHEHU I 1 0

99 PermenneTpuroHoMeTpUYeCKUXypaBHEHU 1 0

100 = PemeHHeTpUrOHOMETPUUYECKUXYypaBHEHUN 1 0
KonTponbnas pabora:

101  "TpuroHomeTpuvecKue BHIPKECHHS U 1 1

TPUTOHOMETPUYECKHE ypaBHEHUA"




ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus

102 ocjieqoBareapHocTeil. MeTox
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPAHUYECHHBIC

103 = mocnemoBatensHOCTH. VicTOpHS aHann3a
0ECKOHEUHO MaJIbIX

104  Apudmernueckasmporpeccus

105 TI'eoMerpuyeckasmporpeccus

106 beckoHeuHOyObIBaIOLIAsT€OMETPUYECKASIIP
OrpeccHst

107 CymMma 6eckoHeuHO yObIBaroIeit
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHENHBIN U SKCIOHEHUUAIIBHBIA POCT.
Hucno e. DopMyrna CIOKHBIX TPOLEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIMATIBHBIA POCT.
Hucno e. DopMyra CIOKHBIX TPOLEHTOB

110 Vcnonb30BaHue NPOrpeccuu JJis peLeHus
peaNbHBIX 3a/1a4 MPUKJIAIHOTO XapaKTepa

111 Kontposnbnas pabora:
"[TocnenoBarenbHOCTH U TIporpeccun’

112 = HemnpepsiBHBIE (YHKIIMU U UX CBOHCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpauKOB
byHKIUH

114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 Metoa UHTEPBAJIOB TSI pEIICHUS




HEPABEHCTB

MeTO,I[ HWHTEPBAJIOB JIA pCHICHUSA

117
HEPaBEHCTB

118 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABCHCTB

119 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 715 pereHus 3a1a4

120 IIpuMmeHeHnEe CBOMCTB HENPEPHIBHBIX

GYHKIUH 1715 pereHus 3a1a4

121 = IlepBas u BTOpasi NPOU3BOAHBIE PYHKIIMU

122 Ompenenenue,
r€OMETPUYECKUICMBICIITPOU3BOIHOM

123 Onpez[eneHvHe, )
(bU3NIEeCKUNHCMBICIITPOU3BOIHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIUU

125 VYpaBHeHHE KacaTelnbHON K rpaduKy
byHKIMHA

126 = IIpousBoaHbIedTIEMEHTAPHBIXPYHKINH

127 = TIpowsBoaHBIETEMEHTAPHBIXQYHKIINH

HpOI/I3BOI[Ha$I CYMMBI, TPOU3BCACHU,

128 .
YaCTHOT'O ¥ KOMITO3UIIMU QYHKINUH

129 [Ipon3BoHasE CyMMBI, IPOU3BENCHMS,
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIHH

130 [Ipon3BoHasE CymMMBI, IPOU3BENCHMS,

YaCTHOTO M KOMITO3ULIUU (YHKIHI

131  KoutponbsHaspabora: "IIponsBonnas"




[ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3 Al

132 - | 1 0
3HaHUU: "YpaBHEHUS

133 HOBTOPe'I'me, 06061.'1;ICHI/I€‘, CHCTEMATHU3aLIM 1 0
3HaHuii: "OyHKUKUH

134  HroroBaskoHTpoibHaspaboTa 1

135  HUroroBaskoHTpobHASIpAOOTA 1

136 [ToBTOpEHME, 0606]]_[er16, 1 0
CUCTEMaTU3AIUA3HAHUI

OBLIEE KOJIMYECTBO YACOB I10
- 136 10

I[TPOT'PAMME




11 KJIACC

No KoandecTBouacosB
JIeKTPOHHBbIeNU(PPOBHICOOPA30BATEILHbIEPE
n/ Temaypoka Bcer  KoHTpobHbIEpPa6o cypent
n 0 Thbl
1 [IpumeHeHre MPOU3BOTHOM K HCCIICTOBAHUIO 1
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumMeHeHne MPOU3BOTHOM K UCCIICIOBAHHUIO 1
(byHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
3 [IpumeHeHre MPOU3BOTHOM K HCCIICTOBAHUIO 1
GbyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBbI
4 [IpumeHeHre MPOU3BOTHOM K HCCIICTOBAHUIO 1
(GYHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
5 [TpumeHeHne mpOU3BOJHON K UCCIIEIOBAaHUIO 1
(GyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI
6 [TpumeHeHre TPOU3BOTHOM K HCCIICTOBAHUIO 1
(GYHKIMI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxox1enre HanOOobIIEr0 U HAMMEHBIIIETO 1
3HAUCHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE
3 Haxoxxaenre HanOoNbIIEero 1 HAMMEHBIIIETO 1
3HAuUEHUs HEMPEPHIBHON (PYHKIIMK HA OTPE3Ke
9 Haxoxxnenne HanOoJIbIIEro 1 HauMEHBIIIETO 1
3HAYCHUS HEMPEPHIBHOW (DYHKIINU Ha OTpE3Ke
10 Haxoxxaenre HanOoNbIIEero U HAMMEHBIIIETO 1
3HAYCHUS HEMPEPHIBHOW (DYHKIIMU Ha OTpE3Ke
11 Haxoxxaenre HanOoNbIIEr0 U HAMMEHBIIIETO 1
3HAUEHUS HEMPEPHIBHON (PYHKIIMK HA OTPE3KE
12 Haxoxnenne HanOOJIBIIETO ¥ HAUMEHBIIIETO 1




3HAYCHUS HETPEPHIBHON (PYHKIIUN HA OTPE3KE

[IpumeHeHne MPOU3BOIHOM JIJIsT HAXOXKICHUS

13 HAWTYYIIETO PEIICHUS B TPUKIIATHBIX
3aza4ax
[TpumeHeHne mPOU3BOTHON /IS HAXOXKACHUS

14 HaWJIy4IIeTro PEIICHUs B TIPUKIATHBIX
3a/a4ax
[TpumeHneHre TpOU3BOHOMN AJIs OTpeeNIeHuUs

15 CKOPOCTH M YCKOpPEHUS Ipoliecca, 3aJaHHOTO
dbopmymnoit unu rpadpukom
IIprumeHeHre npou3BOIHOM ISl ONPEAECIICHUS

16 CKOPOCTH M YCKOPEHUS IpoLecca, 3aJaHHOTO
dbopmynoit unu rpadpukom

17 Komnozunusdyukmmit

18 KomnozunusdyHkimit

19 Komnosunusdynkunii

20 ['eomeTpuyeckue 00pa3sl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 ['eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOM IIOCKOCTH

99 KonTtponsHas padora: "Mccnenoanue
GYHKIHH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpaznas,
OCHOBHOECBOWCTBOIIEPBOOOPA3HBIX

24 [TepBooOpazHbIe AIeMEHTapHBIX (YHKIIUN.
[TpaBuia HaXOXIEHHS TIEPBOOOPA3HBIX

o5 [lepBooOpa3Hble AMeMeHTapHBIX (DYHKITHIA.

[TpaBuiia Hax0XkI€HUS IEPBOOOPA3HBIX




26

Hurerpai. I'eomeTpuyecKkniiCMbICIMHTErPAJIA

Brrancnenue OHpe,Z[CJ'IéHHOl"O HUHTErpaia 1o

27
dbopmyne Herorona-Jleiibnuia

98 Beruucnenue onpenenéHHOro HHTErpasia mno
dbopmyne Hetotona-Jleitoauma

29 [Ipumenenne nHTerpana i HaxoXACHUS
TUIOIIAACH TUIOCKUX QUTYp

30 [TpuMeHeHne MHTErpaia A HAXOXKAECHUS
00BEMOB reOMETPUUECKHUX TEI

31 [TpumepsiperenuiinnddepeHnanbHbIXypas
HEHUI

39 [IpumepsipemenniinndepeHnnanbHbIXypas
HEHHI
MareMaTHuecKkoe MOJICIIMPOBAHUE peaTbHBIX

33 MPOIIECCOB ¢ TOMOIIBIO AH(epeHInaTbHBIX
ypaBHEHUH

34 Konrponsnas pabora: "[lepBooOpaszHas u
uHTerpan”

35 Tpuronomerpudeckne GyHKINHU, HX
cBOiicTBa U rpaduKu

36 Tpuronomerpudeckue GyHKINHU, UX
cBOiicTBa U rpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpaduKu

38 Tpuronomerpudeckne GyHKINU, HX
cBOiicTBa U rpaduKu

39 Tpuronomerpudeckue GyHKINHU, UX

CBOMCTBA U TpauKH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

42 YPaBHEHUH C IOMOILBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

43 YpaBHEHUH C TOMOIIIBIO 1
TPUTOHOMETPHYECKON OKPYKHOCTH

44 PemeHneTpuroHOMeTpUYECKUXHEPABEHCTB 1

45 PemieHneTpuroHOMETpUYECKNXHEPABEHCTB 1

46 PemenneTpuroHoMeTpu4ECKMXHEPABEHCTB 1

47 PemieHneTpuroHOMETpUYECKNXHEPABEHCTB 1
Konrtponsnas pabora: "I'papuku

48 TPUTOHOMETPUUYECKUX (QYHKIUH. 1
TpuronomerpuyeckueHepaBeHCcTBa"

49 OCHOBHBIEC METO/IBI PEIIECHUS TOKA3aTebHBIX 1
HEPaBEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS TOKA3aTEbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTENbHBIX 1
HEPaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS 1




norapupMHUECKUX HEPABEHCTB

54

55

OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

57

58

OcHOBHBIE METO/BI PELLICHUS
MPPALMOHAJIBbHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

59

60

61

OCHOBHBIC MCTObI pCHICHUA
HppannoOHaJIbHbIX HCPABCHCTB

OcHOBHBIE METO/BI PEILIEHUS
UpPpaLMOHATILHBIX HEPABEHCTB
I'paduueckue MeTOIbI pelIeHus
VPPALMOHATIBHBIX YPABHEHUN

62

63

64

I'padmuueckue meTos! peneHus
UPpaLMOHATILHBIX YPAaBHEHUM
I'paduueckue MeTo bl peneHus
NIOKAa3aTeNNbHbIX YPAaBHEHUN
I'paduueckue MeTo bl pereHus
MIOKa3aTebHBIX HEPABEHCTB

65

66

['padmaeckre METOBI peIICHUS
norapu(MUUECKUX YpaBHEHUN
I'paduueckue MeTo bl pemeHus
norapu(pMHIECKUX HEPABEHCTB

67

['padmyeckue METOABI peLICHUS




norapupMHUECKUX HEPABEHCTB

68

69

70

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHU I

I'paduueckue MeTObI pelIeHus
IIOKa3aTeIbHbIX U JIOrapu(PMUUECKUX
YpaBHEHUU

['padmyeckue METOABI pelIeHHs
MOKAa3aTeNbHBIX U JTOTapu(HMUYECKUX
HEPABEHCTB

71

I'paduueckue metozs! pemeHus
NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

72

73

74

KonTponsnas pabora: "UppaunonanbHele,
NoKa3aTeNbHble U JJorapupMuueckre
HepaBeHcTBa"

KommnnekcHsble uncna. Anredpandeckas u
TpUrOHOMEeTpHUUecKast pOpMBbI 3arucu
KOMILJIEKCHOTO YHCIIa

KowmmnnekcHrle uncna. Anre6pa1/1qecxa;1 n

TpUroHOMeTpHuUeckast popMbI 3arucu
KOMIUIEKCHOTO YHCIIa

75

ApudmeTnueckue onepauu c
KOMIUIEKCHBIMU YHCIIaMU

76

77

ApudmeTnueckue ornepauu c
KOMIIJIEKCHBIMHU YU CJIaMU

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH




N3o0paxeHue KOMIJIEKCHBIX YHUCEN Ha

8 KOOPJMHATHOM TJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oi crenesu us3
KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-o0ii cTenenu us
KOMIUIEKCHOT'O YHCIIa
[IpumMeHeHHEe KOMITUICKCHBIX YHCEIT JISI

81 perieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 KonTponbHnaspabora: "KommiekcHbieuncna"

83 HarypanbHble u nenpieyunciia

84 Harypanbhble u nensleunciia

85 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIENIBIX
Yuceln

86 [IpumeHeHre TPU3HAKOB JCTUMOCTH IIEJTBIX
Yucen

87 [IpumeHeHne TPU3HAKOB JCTUMOCTH IIEJTBIX
gucen: HOJl m HOK

88 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIENIBIX
gucen: HOJl u HOK

89 [TpruMeHeHHe TPU3HAKOB JISTUMOCTH IIEJTBIX
YHCeN: OCTATKU MO MOIYJITIO

90 [TpruMeHeHne TPU3HAKOB JISTUMOCTH IIEJTBIX
YHCeJl: OCTaTKU [0 MOYJIIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IIENTBIX

91 Yucell: aNropuT™ EBKIMaa i pemeHus
3a/1a4 B [IEJIBIX YHCIaX

92 Kontponbnas pabota: "Teopust menbix




gucen"”

CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CJIe/ICTBUS

CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
94 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM U

= COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUI
OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U

96 COBOKYITHOCTEH MpPalMOHATBHBIX
ypaBHEHUI

97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX YPaBHEHUN

08 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM ITOKA3aTEJIbHBIX YPABHEHU I
OCHOBHBIE METO/IbI PEIICHUS CHCTEM U

99 COBOKYITHOCTEH JIoTapu(PMUIECKUX

ypaBHEHUH

OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U
100  coBokymHOCTE# TOrapuhMUIECKUX
ypaBHEHUU

[IpumeHeHne cucTeM K pEeLIEHUIO
MaTeMaTUUYECKUX 3a7ad U 3a7a4 U3

101  pasnuuHBIX OONacTel HAYKH U peaTbHOM
YKU3HU, HTHTEPIIPETalus OTy4YEeHHBIX
pe3yabTaToB

102 = IlpumeHEHHUE CUCTEM K PELICHHIO




MaTeMaTUYeCKHX 3a/1a4 U 3aJ1a4y U3
pa3InyYHbIX 00JacTel HayKH U peasibHOM
YKU3HU, UHTEPIIPETALUs IOTy4YEeHHBIX
pe3yJbTaToOB

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTUUYECKUX 3a7a4 U 3a7a4 u3

103 = pasnmuHbIX 00JacTell HAyKH U peabHOI
KHU3HU, UHTEPIpEeTalys MOTyYeHHBIX
pe3yiIbTaToB
KonTponpHas padora: "Cucremsl

104 | PAUHOHATBHEIX, MPPaLHOHANEHEIX
[OKa3aTeIbHbIX U JIOrapu(pMUUECKUX
ypaBHeHUH"

105  PammoHanmpHBICYpaBHEHUS C TapaMeTpaMu

106 =~ PanmoHanmbHBIEHEpaBEHCTBA C MapaMeTpaMu

107 PanmonansHbIECHCTEMBI C TApaMETPaMU

108 HppaunoHanbHble ypaBHEHUs!, HEPABEHCTBA C
napameTpamu

109  VppaumoHaIbHBIECHCTEMBI C TapaMEeTpaMH

110 [Toka3zarenbpHBIE ypaBHEHHS, HEPABEHCTBA C
napameTpamu

111 = Tloka3arenbHBIECUCTEMBI C TapaMeTpaMu

112 Jlorapugmuueckue ypaBHEHHsI, HEpaBEHCTBA
C TmapaMeTpaMu

113 JlorapupmMudeckuecucTeMsl ¢ mapameTpamu

114 TpuroHomeTpuieckueypaBHEHHUS C
napameTpamu

115  TpuroHomeTpuueCKHEHEPABEHCTBA C




napaMerpamu

116

117

118

TpuroHoMeTpru4ecKUeCUCTEMBI €
napaMerpamu

[TocTpoenue u ncciaeaoBaHUE
MaTeMaTUYECKHX MOJIEIICH peaTbHbIX
CUTYallMi C TOMOIIbIO YPABHEHUH C
napameTpamMu

[TocTpoeHue u uccneaoBanme
MaTeMaTHUYECKUX MOJIENIeN peaTbHbIX
CUTYaIlMi C IOMOIIIBIO CUCTEM YPaBHEHHI ¢
napaMeTpamu
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IToctpoenue u uccnegoBaHue
MaTeMaTHUYECKUX MOJIENIeH peaTbHbIX
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[ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUS
3HaHui: "YpaBHeHus"
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[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH
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124

125

[ToBTOpenue, 06001IeHNE, cUCTeMaTH3aIUs
3Hanuil: "HepaBencrsa"
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
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3Hanuii: "Ilpon3BoaHas u e€ npuMeHeHne
128 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHuii: "[IponsBoaHas u e€ npumeHenue"
129 [ToBTOpenue, o6o0IICHNE, CUCTEMATH3AIUS 1
3Hanuii: "lIponsBoaHas u e€ npuMeHneHue"
130 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHuii: "MHTerpan u ero npumeHenue"
131 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUs 1
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132 [ToBTOpenue, o600IICHNE, CHCTEMAaTH3AIUS 1
3HaHui: "OyHkiun"
133 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHui: "OyHKuun"
134 = HroroBaskoHTposbHasipaboTa
135 = HroroBaskoHTpoOJbHaspaboTa 1 1
136 [ToBTOpEHwMeE, o606merle, 1
CUCTeMaTHU3alUsI3HAHU T
OBUIEE KOJIMYECTBO YACOB I10 136 10
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