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INOACHUTEJIBHAS 3AIIMCKA

VYyeOHbIll Kypc «AureOpa W Havaja MaTeMaTHYECKOIO aHaIM3a» SIBISETCS
OJIHUM M3 HauOoJjee 3HAYMMBIX B IpOrpamMe CpelHero oodmiero oOpa3oBaHHS,
IOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YyUEHHUSI BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C JIpYroil CTOPOHBI, (hopMUpyer
JOrHYecKoe u abCTPakTHOE MBIIIICHHE O0YJYaIOUIUXCs Ha YPOBHE, HEOOXOAHMMOM
IUI OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U JIPYrHX
TUCUMIUIMH. B paMkax JaHHOro y4eOHOro Kypca oOydaroluecs OBJIaJEBalOT
YHUBEPCAIBbHBIM $I3IKOM COBPEMEHHOM HaykH, KOTopas (QOpMYJIHpPYEeT CBOH
JOCTH)KCHHSI B MaTeMaTudeckon hopme.

VYyeOHblll Kypc anreOpbl U Hadyall MaTeMaTUYeCKOro aHallu3a 3aKJaJlbIBaeT
OCHOBY Ui YCIEHIHOTO OBJIAJCHHUS 3aKOHAaMH (PU3MKH, XUMUHU, OHOJOTHH,
MOHUMAaHUsl OCHOBHBIX TEHJICHLIUMA pa3BUTHUSI IKOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX ITU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJIIb30BaTh MX JI JalibHEiIIero oOpa3oBaHus U B
MOBCETHEBHOM kU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIIMSIMU anreOpsl M MaTeMaTH4YecKOro aHajin3a pa3BUBAeT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JI0Ka3bIBaTh
YTBEPXKIICHUS C TOMOIIBI0O UHAYKIIMA U PacCyX AaTh NEAyKTHUBHO, MCIIONb30BAThH
0000IIeHNEe W KOHKpPETU3aluio, abCTparupoBaHWE M aHAIOTHUIO, (OPMHUPYET
KpPEaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xome um3ydenus yueOHOro Kypca «AnreOpa W Hayansa MaTeMaTHYECKOTO
aHanmm3a» 00ydJarolluecsl MOJYYaloT HOBBIM OMNBIT pElIeHUs MPUKIAJHBIX 3a/1ad,
CaMOCTOSATENIFHOTO MOCTPOCHHSI MAaTeMaTUYECKUX MOJENCH peanbHBIX CHUTYaIlWH,
UHTEPIPETAIlMU  TOJYYCHHBIX  pENICHWH, 3HAKOMSTCS  C  TIpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTE B TMpUpPOAE, HayKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYE€CKUMH OTKPBITUSIMU U UX aBTOpPaMHu.

Y4eOHbIil Kypc 00JIafaeT 3HAYUTEIbHBIM BOCHUTATENLHBIM MOTEHIIUAJIOM,
KOTOpBIM peanu3yeTcss KakK uepe3 YdeOHbI MaTepuall, CIOCOOCTBYIOLIUMN
(GbOpMUPOBAaHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M uepe3 creuudpuky ydeOHOH
NEATeNIbHOCTH, TpeOylomed MpOAOKUTEIbHON  KOHIIEHTpPAllMd BHUMAaHWUS,
CaMOCTOATENIHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3yJbTar.

B ocHoBe Mmeroauku oOyueHus aireOpe M HayajlaM MaTeMaTUYecKOro
aHaM3a JeKUT eATEeIbHOCTHBINA MTPUHIIAI 00YICHHUS.

B crpykrype yueOHOro kypca «Anredpa W Hadajlla MareMaTH4ecKOro
aHaJIn3a» BBIJCIICHBI CIEIYIOIINE COJlep KaTeIbHO-METOAnYecKue JTUHUM: «Yucna
U BeIYUCIIEHU, «DyHKIIMN U Tpadukny, «YpaBHEHHS U HEpaBeHCTBa», «Hauana
MaTeMaTHUYeCcKOro aHaimsa», «MHOXecTBa U JIoruka». Bce ocHOBHbBIE



COZIEPXKATEIbHO-METOAMYECKHAE JIMHUMA HW3YYaloTCd Ha NPOTSKEHUH JIBYX JIET
oOyueHus: Ha ypOBHE CpeIHEro oO0IIero oOpa3oBaHMs, E€CTECTBEHHO JOIOJIHSA
ApYr Apyra W MOCTENEHHO HACHIIAsCh HOBBIMH T€MaMu U pasaenamu. [laHHBIN
y4eOHBI Kypc SBIISETCS WHTETPATUBHBIM, IIOCKOJIIBKY OOBEIuHSET B cebde
CoJiepKaHNe HECKOJIbKMX MaTeMaTH4eCKMX JUCIHUIUIMH, TakKuX Kak aireopa,
TPUTOHOMETPHS, MaTEeMaTHUYECKU aHaIN3, TEOPHsT MHOXKECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromiuecs OBJaJeBalOT Bce Oosee
MIMPOKUM MAaTeMaTHYECKUM amlapaToM, Y HUX MOCJeN0oBaTenbHO (popMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYeCKyl0 MOJENb peabHOU
CUTYaIlUH, IPUMEHATh 3HaHUs, TOJYYCHHbIE MPU U3YYEHHUU y4ueOHOro Kypca, s
PELICHUS] CAMOCTOSITENHHO C(HOPMYTUPOBAHHOW MAaTEeMAaTUYECKON 3aJauH, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxatenbHo-MeToANYECKast JIMHUS «YHucna U BBIYMCICHUS) 3aBEpIIACT
dbopMUpoBaHUE HABBIKOB UCIOJIb30BaHUS JIEUCTBUTEIBLHBIX YHCEI, KOTOPOE ObLIO0
HAYaTo Ha ypOBHE OCHOBHOTO 001Iero oopasoBanus. Ha ypoBHe cpennero oomiero
oOpa3oBaHusi 0co0O€ BHUMaHHMe  yuensiercs  (GOPMHPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYMCICHUN, BKIIOYAIOMIUX B ceOs HCIOJIb30BAHUE PA3TUUYHBIX
GopMm 3amucu 4yucia, YMEHHUE JelaTb MNPUKUJIKY, BBINOIHATH HPUOIHKECHHBIC
BBIUMCIICHUS, OLEHUBATh YHUCIIOBBIE BBIPAXKEHHUS, padOTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMU. 3HAaKOMbIe OOYy4aloIIMMCSl MHOXXECTBA HATYPaJIbHBIX, LEJIBIX,
pallMOHAIBHBIX M JIGHCTBUTENBHBIX  YHCENT  JOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM U3 JTHX MHOXECTB pacCMaTpUBAIOTCSA
CBOWCTBEHHbIE €My cleluu(UYecKue 3aJadyd W ONepaluu: JeJIEHUE Haleo,
ONEpUPOBAHME OCTAaTKAMM HAa MHOXECTBE UENbIX YHCEN, O0COoOble CBOMCTBA
paIMOHABHBIX U MPPANMOHANBHBIX YHCeN, apuPMETHUIECKHE OTEpaIlui, a TaKKe
U3BJICUEHUE KOpHS HATypajbHOM CTENEHU Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapst mocienoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIOJIb3yEMbIX YHCENl U
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS JIJIsl PELICHUs Pa3IUuyHBbIX 3a/1a4
dbopMupyeTcsi mpeJCTaBIECHUE O €IMHCTBE MAaTEMAaTUKH KaK HAyKH M €¢ PO B
MOCTPOCHUU MOJIENIe pealbHOr0 MHUpA, IIMPOKO HCIOIB3YIOTCS 0000IIeHuE |
KOHKpETH3aIIHsL.

Jlunust «YpaBHEHUS! U HEPABEHCTBa» pPEANM3YeTCSd Ha MPOTSKEHUU BCETO
o0y4yeHHs Ha YypOBHE CpPEIHEro O0OIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene llporpaMMbl TpEeTyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3ajad. B
pe3yiapTaTe OOy4arouIMecsl OBJIAJCBAIOT pa3jJMYHBIMU METOJaMHU  PELICHUS
pallMOHABHBIX, HPPAMOHATBHBIX, TOKA3aTENbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHWI, HEPaBEHCTB M CHUCTEM, a TakXke 3ajad,
colepxamux mnapaMmerpel. [lomydeHHBIE yMEHHUS INHPOKO HCIONB3YIOTCA TIpU
UCCIIEZIOBAHUN (PYHKIMM C MOMOIIBI0 MPOU3BOIHOM, MPHU PELIeHUHN NPHUKIIAIHbBIX



3a7a4 W 337a4 Ha HaXOXKJCHHE HAauOOJBIINX U HAUMEHBIINX 3HAYCHUN (PYHKIUH.
JlaHHast cozeprkaTenbHas JIMHUS BKJIIOYAeT B ce0s Takxke (pOopMUPOBAaHUE YMEHUN
BBIMIOJHATH ~ pacdyeTsl 1O  (QopMynaMm, MNpeoOpa3oBaHHs  PaLHUOHAJBHBIX,
MPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKK€ BBIPAKECHUM,
coliepXkalliux crerneHu u Jjorapudmbl. braromaps u3yueHuro anredOpandeckoro
MaTepuaia MNPOUCXOIUT  JajbHEWIlIee  pPa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOT'O MBIIUICHUSI OO0YYaroIMXCs, (GOPMHUPYIOTCS HABBIKU JEITYKTUBHBIX
paccykaeHuid, pabOThl €  CHUMBOJIbHBIMU  (opmamu,  NpeACTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCHMOCTEW B BHJIE€ PAaBEHCTB W HEPABEHCTB. AJjredpa
npeuiaraetT  3(Q(EeKTUBHbIE WHCTPYMEHTBI JJIi PELIEHUS TPAaKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3a/a4, HArJIAIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxatenbHo-MeToanueckass JMHUS «DyHKuMM U TpaduKU» TECHO
NEeperieTaeTcsl ¢ JPYTUMU JIMHUSMHU Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 331aCT MOCJIE0BAaTEIbHOCTh U3YUEHUsI MaTepruaia. M3ydueHue creneHHoi,
MO0Ka3aTeNbHOM, JTorapuMUUECKO U TPUTOHOMETPUUECKUX (DYHKIIUMA, UX CBOMCTB
U rpaduKOB, UCTOJIb30BaHUE (DYHKIMN AJS pEeIIeHUs 3a7ad U3 JPYrux ydeOHBIX
IPEIMETOB U PEAIILHOM U3HHM TECHO CBA3aHO KaK C MaTEMAaTHYECKUM aHAJIN30M,
TaK U C pEIICHWEM ypaBHEHUN M HepaBeHCTB. llpum 3TOM OojblIOE BHUMaHHE
yaensiercs: GOpMHPOBAHUIO YMEHUS BbIpakaTb (GOpMYJIaMH 3aBUCUMOCTH MEXIY
pa3MYHBIMM BEJTMYMHAMHU, HCCIEAOBAaTh MOJIY4YEHHbIE (PYHKIUH, CTPOUTh UX
rpadguku. MaTtepuan 3Tol coaepaTeIbHON JTUHUM HAIleJIeH Ha Pa3BUTHE YMEHMI
U HaBBIKOB, TIIO3BOJISIONIMX BBIpAXKAaTh 3aBUCMMOCTH MEXKAY BEJIMYMHAMH B
pa3nuuHOM (opMe: aHaNMTHYECKOW, Tpaduyeckod u cioBecHoi. Ero uzyuenue
CIIOCOOCTBYET  Pa3BUTHIO  ANTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNI0 M KOHKPETU3AIINHU, UCTIONTH30BAHUIO aHAJIOTHH.

CopepxatenbHasi JuHug «Hauana MareMaTnyeckoro aHaiau3a» IO03BOJISET
CYLLIECTBEHHO PAaCUIMPUTh KPYTI KaK MaTEMaTUYECKUX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYYaOIUMCS, TaK KaK y HUX TOSBISIETCS BO3MOXHOCTh CTPOWTH
rpaduku  CIOXKHBIX (YHKIMM, ONpEeAeNaTh WX HauOOJbIIME W HaUMEHbIIHE
3HA4YEHUs, BBIYUCIATH IUIOMAAd (PUryp U OOBEMBI Tell, HaXOAUTh CKOPOCTH U
yCKOpeHHusi TmpoueccoB. [laHHas coaep)karenbHas JIMHUS OTKPBHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTeMaTHYE€CKUX MOJENEH peallbHbIX CHUTYALH,
MO3BOJISIET HAXOJIWTh HAWIydlllee peuieHWe B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-3KOHOMHMUYECKHX, 3aJa4axX. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTUYECKOIO
aHajgM3a CHOCOOCTBYET pa3BUTHUIO aOCTPAKTHOro, (HOpMaabHO-JIOTHYECKOrO H
KPEaTUBHOI'O MBINUICHUS, (OPMHUPOBAHHIO YMEHUN paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKU B HayKe, TEXHHKE M UCKyccTBe. OOywaromuecs y3HaIOT O



BBIJIAIOIIUXCSA pE3yibTaTax, IMOMTYYCHHBIX B XOAE pPa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxatenbHO-MeTOANYECKas: JTUHUS «MHOXKeCTBa U JIOTHUKa» BKIIIOYAET B
ceOs DJIEMEHThl TEOpUHM MHOXKECTB W MaTeMAaTUYECKOW JIOTWKH. TeopeTHKo-
MHO>XECTBEHHbBIC MTPECTABICHUS TPOHU3BIBAIOT BECh KYpPC MIKOJILHOM MaTeMaTHKU
U TIpeajiaraloT HamOoJiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONIMN BCE pa3lebl
MaTeMaTUKd H ¢ TMPWIOKEHWH, OHM CBS3BIBAIOT pPa3HbIE MaTEeMaTHYECKHE
JTUCIUTUIMHBL U WX TPUIOKEHUS B eAuHoe 1enoe. [loaTomy BakHO naTh
BO3MOXKHOCTh O0ydJaromeMycsi TMOHUMaTh TEOPETUKO-MHOXKECTBEHHBIA  SI3BIK
COBPEMEHHOW MaTEMAaTHUKH W HMCIOJb30BaTh €0 JJIsi BBIPAKEHUS CBOMX MBICIEH.
JpyruM BaXHBIM TPU3HAKOM MAaTEMaTUKU KaK HayKd CIIeyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAaHUW U CIIEJOBAHUE OIMPEICICHHBIM
MpaBUjaM  TOCTPOEHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTEMaTUYECKONM JIOTUKH CIHOCOOCTBYET PA3BUTHIO JIOTMUECKOTO MBIIUICHUS
00y4aromxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXKJIEHUSI HA OCHOBE JIOTMYECKUX
npaBuii, GOPMHUPYET HABBIKA KPUTUYECKOT'O MBIIIICHUS.

B yuebnom kypce «AnreOpa © Hadana MaTEeMAaTUYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOACTUPOBAHUS, KOTOPBIC MPHU3BAHBI
crocoOCcTBOBaTh (OPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJENEH peabHbIX
CUTyaIlii, MCCIENOBAaHUS JTHX MOJENeHd C TOMOIIBI0 afmapara ajareopbl u
MaTEMaTUYECKOr0 aHalin3a, WHTEPHpPETalud TOJYy4YEeHHBIX pe3yibTaToB. Takue
3aJjaHus BIUIETEHBI B KOXKIBIM U3 pa3eoB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHal
y4eOHOTrO Kypca IIMPOKO HMCIONB3YeTCs sl peIIeHHs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  PEaTbHBIX  NPAKTUYECKUX  3a7ad  oOydJaroniuecs  pa3BUBAIOT
HaOIIOaTeTbHOCTh, YMEHHWE HAXOAWUTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
UCIIONIb30BaTh  AHAJIOTHIO, 0000IIaTh W KOHKPETU3UPOBATh  MPOOJIEMY.
HestenbHOCTh 1O  (QOPMHUPOBAHUIO HABBIKOB PEIICHUS] MPUKIAJHBIX 3a7a4
OpraHHU3yeTCsl B IPOLIeCcCe U3YUEHUs BCeX TeM yueOHOro Kypca «Airedpa u Havasa
MaTEeMaTHYECKOTO aHAITN3ay.

Ha wu3yuenue yueOHOro kypca «AinreOpa M Hayaia MaTEMaTUYECKOIO
aHanmza» otBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Heneno), B 11
kiaacce — 136 yacos (4 yaca B HEZCITIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Yuciaa 1 BBIYUCICHUSA

PaunonanbHeie uncna. OOBIKHOBEHHBIE M JIECSATHYHBIE IPOOHM, MPOLEHTHI,
OeckoHeuHble mnepuoanueckue apoou. [Ipumenenue apobOeil W MPOIEHTOB IS
peleHus NPUKIAAHBIX 33/1a4 U3 Pa3JINYHbIX OTPACIel 3HAHUW U PEAIbHOW KU3HH.

JeiictBurenbHble 4wncia. PanWoHanbHBIE W HWPPALMOHAIBHBIE YHCIIA.
Apudmernyueckrue  omepauud ¢ JACHCTBUTENBbHBIMM  4HCIaMUd.  Moayinb
JIEHCTBUTENHHOTO YHCIIa U €ro cBoicTBa. [IpnOMmKEHHBIE BRIYUCIICHUS, TTPABHUIIA
OKpPYTJIEHUs, IPUKNJIKA Y OLICHKA Pe3yJIbTaTa BIYUCICHUM.

Crenenp ¢ uensIM mokasareneM. bunom Herotona. Hcnonb3oBanue
MOJIXOAAIIeH POPMBI 3aMUCH IEHCTBUTEBHBIX YNCEN JIJIsl PELIECHUS MTPAKTHUYECKUX
3aJ1a4 U NPEJCTaBICHUS JaHHBIX.

ApupMeTnyeckuili KOpeHb HaTypaJbHOUM CTEIEHH U €r0 CBOMCTBA.

CreneHp C panMOHAIBHBIM [OKAa3aTEJIeM W €€ CBOWCTBA, CTENEHb C
JNEHCTBUTEIIBHBIM IIOKA3aTEIIEM.

Jlorapudm yucna. CoiictBa norapupma. JlecaTuuHble U HaTypaiabHbIC
aorapu@msi.

CuHyC, KOCUHYC, TAHI'€HC, KOTAHT'€HC YUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCHHYC U ApKTaHT€HC YMCIOBOI0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUsS. PaBHOCHIIbHBIE YpaBHEHUS W ypaBHEHHs-CIEACTBUs. HepaBeHCTBO,
pelIeHue HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUS LENbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOWIEHBI OT OJHOW IIEpEMEHHOW. JleneHme MHOrousjaeHa Ha
MHOTOWIEH ¢ ocTatkoM. Teopema be3y. MHorouneHsl ¢ LEIbIMH
koapunuentamu. Teopema Buera.

[TpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH, COAECPIKALUX CTEIIEHU U KOPHHU.

HppaunonanbHeie YpaBHEHU. OcHoBHBIE METOBI peleHus
HMPPALUOHAIBHBIX YPABHEHUM.

[loka3zarenpHble ypaBHEHHs. OCHOBHBIE METOJBI PEIICHHs MOKa3aTelIbHBIX

YPaBHEHHUM.
[IpeobpazoBanue BIPAKEHUN, COJIEPKAIIUX JOTapUPMBI.
Jlorapudmuyeckue ypaBHEHUS. OcHOBHBIC METOJIBI peIIeHUs

Jorapu(pMUYECKUX ypaBHEHH.
OcHOBHBIE TPUTOHOMETPUUECKHUE dbopMybL. [IpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETpUUYECKUX YPaBHEHUN.



Pemienne cucreM NMHEHMHBIX ypaBHEHMM. Marpuima CUCTEMBI JIMHEMHBIX
ypaBHeHHI. OrnpeaenuTenb MaTpUIbl 2X2, €ro TEOMETPUYECKUH CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHUE ONPEACHUTENS I PEIICHUS
CHUCTEMBI JIMHEMHBIX YpaBHEHUW. PemieHne mNpuKIagHbIX 3aad C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX YypaBHeHUU. lccinemoBaHue ITOCTPOCHHOM MOJEIU €
MIOMOIIBIO MATPHI] ¥ ONPEAETUTENEH.

ITocTpoeHre MaTeMaTUYECKUX MOJIECJIEN PEAJbHOM CUTyallMd C HOMOLIBIO
YPaBHEHUW U HEPABEHCTB. lIprMEHEHME ypaBHEHUI U HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/lad M3 Pa3uyHbBIX O0JacTel HayKu M peanbHOU
KU3ZHHU.

DyHKUMU U TPaPukn

Oynkuus, crnocodbl 3amanus GyHKIUU. B3aumHO oOpaTHbBIe (QYHKIHU.
Komnosunuss ¢ynkumii. ['paduk ¢GyHKIuH. DiemMeHTapHbIe MpeoOpa3oBaHuUs
rpauKoB ¢ yHKIIHA.

OObnactb ompeseNieHds U MHOXECTBO 3HadeHHi QyHkuunu. Hynu dyHKimm.
[TpoMexxyTKu 3HaKorocTostHCTBA. UeTHBIe 1 HeueTHbIe QyHKuMU. [lepuoanyeckue
dbyakiun. TIpoMeXyTKu MOHOTOHHOCTH (DYHKIIMU. MakCHUMyMbl U MUHUMYMBI
¢byukiuu. Hanbomnpliniee 1 HauMeHblee 3Ha4eHus: QYHKIIUUA HA IPOMEKYTKE.

JluneitHasi, KBaJpaTU4yHash W JpOOHO-TMHEHHAs (QYHKIUU. DIEeMEHTapHOE
HCCJEI0BAaHUE U MMOCTPOEHUE UX IPAPUKOB.

CrernieHHas (pyHKIMS ¢ HaTypajdbHBIM M IEJbIM TTOKa3aTeneM. E¢ cBoiCTBa U
rpajuk. CoiictBa M TpaduK KOpHA N-0il CTeneHW Kak (YHKUMH OOpaTHON
CTEIEHU C HATYpaJbHBIM ITOKA3aTEIEM.

[TokazarensHas U norapudmudeckas (yHKIIMHA, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUN sl pEIICHUS] yPaBHEHUIM.

Tpuronomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIMNA YUCIOBOTrO apryMeHTa.

DYHKIIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IMPOLECCaX U SIBICHUSX.
I'paduku peaqbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHaJu3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IIOCNEAOBaTeIbHOCTEH. MeTtos
MaTeMaTU4eCKOn WHYKIWH. MoHOTOHHBIE U OTpaHUYCHHBIC
MOCJIEIOBATEIBHOCTH. VICTOpHS BO3HHMKHOBEHHS MAaTEMAaTHUYECKOTO aHAIM3a Kak
aHanu3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBarolas
reomeTrpuueckas nporpeccusi. Cymma O0€CKOHEUHO YOBbIBalOIEd reoMeTpUYeCKOon
nporpeccuu. JIMHENHbIN U 3KCIOHEHIHAIBHBIN pOCT. Hncio e. DopMyiia CIIOXKHBIX
npoueHToB. Mcronp3oBaHUME TMPOTrPecCUMU JUIsl  PELIEHUs peajbHBbIX 3a4ad
IPUKJIIAHOTO XapaKTepa.



HenpepbeiBHbIE (GYHKIIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpadpuxoB Qynknuid. CpoiicTBa (GYHKIMNA HEMPEPhIBHBIX Ha oTpe3ke. Meroa
WHTEPBAJIOB JJISl PEIICHHUS HEPABEHCTB. l[IprMeHeHue CBOWCTB HEMPEPHIBHBIX
(GyHKUMN 1S pelieHus 3a1ay.

[lepBast u BTOpas npousBoaHbie GyHKIMU. OnpeneneHne, reoMeTPUIeCKUil 1
(Gu3HYECKUI CMBICI TPOM3BOJHOM. Y paBHEHUE KAacaTeIbHOU K rpaduKy (DyHKIIHH.

[IpousBoanbie  snemeHTapHbix  GyHKUui.  [IpousBomnas CYMMBI,
IIPOM3BEICHUS, YACTHOTO M KOMIIO3HUITUHU (DYHKITUH.

MHoxkecTBa M JIOTUKA

MHOXeCTBO, OINEepanryd HaJl MHOXECTBAMM M HX CBOWCTBa. Jluarpammsbl
Oiinepa—Benna. IlpuMmeHeHne TEOPETHUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAaHUSI PEAJbHBIX IPOLECCOB W SABJICHUW, NPU PEIICHUH 3a0a4 W3 APYrux
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JIOKa3aTeNbCTBO, PABHOCUJIBHBIE YPaBHEHUS.

11 KIIACC

Yuciaa 1 BBIYUCICHUSA

HarypanbHbie u nensie yncna. [IpumeHeHue npU3HAKOB JEIUMOCTH LEIBIX
yucen, HauOonpiui oOmui nemurens (manee — HOJl) u HammeHsbliee oOiiee
kpaTtHoe (nanee — HOK), octaTkoB 1o moaymio, anropurma EBkiuaa uist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie uwucia. Anredpanueckass W TpUTOHOMETpUYeckas (HOpMbl
3aMMCH KOMIUIEKCHOTO 4YHcia. ApuU(METHUYECKHE Olepaluud C KOMIUIEKCHBIMU
yucnamu. M3o00paxeHne KOMIUIEKCHBIX YHCET Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHU M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEII JJIsl pelIeHUs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrtema ¥ COBOKYNIHOCTb YpPaBHEHHWW M HEPaBEHCTB. PaBHOCHIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEICTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHM €  MOMOIIbBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PellieHre TpuroHoMeTpuyeCKuX HEPaBEHCTB.

OCHOBHBIE ~METOJIbI PEIICHUS T[OKA3aTeJIbHBIX U JOorapu(pMU4IecKux
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUs] CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPpalMOHAIIbHBIX, TTOKA3aTENbHBIX U JIOTAPU(PMUUECKUX YPaBHEHHM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHU.



[IpumMeHeHne  ypaBHEHWMH, CHCTEM W HEPAaBEHCTB K  PELICHHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad U3 paszIuYHbIX O00JacTell HayKu U pealbHOU
KU3HH, UHTEPIPETALU MOTYYEHHBIX PE3YJIbTATOB.

DOyHkuuu ¥ rpaduku

I'padpux xommosumuu Qyukiuii. ['eomerpudeckue o0pa3pl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOW MJIOCKOCTH.

Tpuronomerpuueckue GyHKIIMH, UX CBOMCTBA U TpaduKH.

['padrueckne mMeTonbl pelleHHs ypaBHEHH U HepaBeHCTB. ['paduueckue
METO/Ibl pEIIeHUS 3a/1au C MapaMeTpamu.

Ucnonb3oBanue rtpadukoB (GyHKIUN Ui HCCIEIOBAHUS TMPOIECCOB U
3aBHCHUMOCTEW, KOTOpPbIE BO3HUKAIOT MPH PEUIEHUHW 3a]ad U3 APYTHX y4eOHBIX
MPEIMETOB U PEATbHOU KU3HMU.

Havyasa MaTeMaTH4eCKOro aHajan3a

[IpumeHeHue Mpor3BOAHON K MCCIEOBaHUIO (YHKIUM HA MOHOTOHHOCTh U
3KcTpeMyMmbl.  HaxoxzaeHue  HauOONbIIEr0 W HAaMMEHBIIErO0  3HAYEHUU
HENpephIBHON (QYHKIIMU HA OTPE3KE.

[IpumeHeHne NpOU3BOAHOM JUIsl HAXOXKIEHWS HAWIYYIIEro peunieHus B
NPUKIAJAHBIX 3aja4ax, [JIsl OINpEAENeHHs CKOPOCTH M YCKOpPEHHs Ipoliecca,
3aJlaHHOTO (OPMYIION WK TPahUKOM.

[lepBooOpa3Has, OCHOBHOE CBOICTBO TmepBooOpa3HbiXx. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMH. [IpaBuia HaxoXAeHUs TEPBOOOPA3HBIX.

WuTerpain. ['eomeTprueckuii CMBICII UHTErpaja. Brruncnenne
onpeneneHHoro uaTerpana mno gopmyne Hetotona-JleiiOnua.

[IpumeneHnre wHTErpajsa A HAXOXKIEHHUS IUIOMIAJAEH IUIOCKUX (QUryp u
00BEMOB r€OMETPUUYECKUX TEJL.

[Ipumepsl pemennii  auddepeHManbHBIX ypaBHEHUN. Maremarudeckoe
MOJIEJIMPOBAaHUE pealbHBIX MPOIECCOB C MOMOLIbI0  auddepeHranTbHbIX
YPaBHECHUU.



IUDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUMA

JIMUYHOCTHBIE PE3YJIBTATDI

1) rpakaaHCKOr0 BOCIIMTAHUS :

c(OpMUPOBAHHOCTH TPAXKAAHCKOMN MO3ULIUH 00YYaIOIIErocst Kak akTUBHOTO U
OTBETCTBEHHOTO0  4JieHa  POCCHMCKOro  oO0IiecTBa,  MpPEICTaBICHHE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAIMUHBIX CTPYKTYD, SBICHUH,
MPOLIEYp TPaXIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W APYTOE), YMEHHUE
B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIIUAMY ¥ HA3HAYCHUEM;

2) MAaTPMOTHYECKOT 0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKOMN Tpak/IaHCKOW UICHTUYHOCTH, YBAKEHUS K
MPOLUIOMY M HAaCTOSLIEMY POCCHUMCKOW MAaT€MAaTHKH, IEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHUICKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOU IIKOJIbI,
WCIIOJIb30BAaHUE JTUX JOCTHKEHUH B JpYrMX HayKaX, TEXHOJOrusax, cdepax
SKOHOMUKHU,;

3) TyXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHUS :

OCO3HAHME JTYXOBHBIX IIEHHOCTEH pOCCHUICKOro Hapoaa, copMHUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, STUYECKOrO MOBEIECHUS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTH)KEHUH HAyKM U JIeATENBbHOCTHIO YYEHOT0, OCO3HaHUE
JUYHOIO BKJIJA B MOCTPOEHUE YCTOMYUBOIO OYIYILIETo;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas 3CTETUKY MaTEeMaTUYeCKHX
3aKOHOMEPHOCTEN, OOBEKTOB, 3a]a4, PELICHHUH, PacCyXACHUI, BOCTIPUUMYHBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3jIMuHbIX BUIOB UCKYCCTBA;

5) pu3uuecKoro BOCIUTAHUS

chOPMUPOBAHHOCTh YMCHHS TNPUMEHATh MaTEeMaTHYCCKUE 3HAHHUS B
MHTEpEecax 3J0POBOro U 6e30nacHOro o0pasa *KMU3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIA PEXKHUM 3aHATUU U
OTJIbIXa, peryisipHas ¢puznueckas akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
IIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIIBHON €SI TENBHOCTBIO;

6) TPya0BOro BOCIIUTAHUSI:

TOTOBHOCTh K TpYAY, OCO3HAaHHWE IIEHHOCTH TpPYAONIOOMs, HHTEpec K
paznuuHbIM  chepaM  MpPOPECCHOHANLHOM  AESATENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW ¥ e¢ TPWIOKCHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymier mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MareéMaTH4YeCKOMY  00pa3oBaHHIO U
caM000pa30BaHUI0 HaA TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYACTHIO B PEIICHUY MTPAKTUYECKUX 3a/1a4 MaTEeMaTUYE€CKOM HAIIPaBICHHOCTH;

7) IKOJTIOrM4eCKOro BOCITUTAHUSI:

c(hOpPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJIbTYpPhl, TIOHUMAaHUE BIUASHUS
COLMAIIBHO-KOHOMHMYECKUX TMPOLECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpelbl, 0OCO3HAHHUE TI00ATILHOTO XapaKTepa dKOJOTHYECKUX MPOOIIeM, OpHUEHTAIIHS
HAa TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWUW i1 pemieHus 3amad B o0iacTu
OKpYXKalolllel Cpefpl, IUIAHUPOBAHUE TMOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
MIOCJEACTBUM JUISl OKPYKAIOLIEH CPEJIbL;

8) HeHHOCTH HAYYHOT O MO3HAHMSI:

chOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©W  OONIECTBEHHOW  MPAKTUKW, ITOHHUMaHUE
MaTEMaTUYECKOM HayKu Kak cQepbl 4YeJOBEUECKOW JesITeNbHOCTH, JTalloB €¢
pPa3BUTHS W 3HAYMMOCTH [UIA PA3BUTHS LUBWIA3ALHNH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTEMaTHYECKOM KyJIbTypOoWd KaK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MNPOCKTHYKD W HCCIEIOBATEIbCKYIO JIESATEIbHOCTh
VHAUBHUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIC YUeOHbIC 1eHCTBUSA

ba3oBble ornyeckue 1eHCTBUS:

BBISIBJISITh M XAPAaKTEPU30BATh CYIIECTBEHHbIE NPHU3HAKM MaTEMAaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOLWIEHUW MEXAY MOHATHUSAMHU, (POPMYIHPOBATH
oTpe/ieNIeHHs] MOHATHUM, YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KiacCU(pUKAIIIH,
OCHOBaHUS AJIs1 000OIICHNS U CPABHEHUSI, KPUTEPUHU MTPOBOIMMOTO aHAIIN3A;

BOCIIpUHUMAaTh,  (OPMYJIUpOBaTH U  NPeoOpa3oBbIBATH  CYXKJICHUS:
YTBEPAUTEBHBIE U OTPULIATEIbHBIC, €IUHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE;

BBISBJIAITH MaTEMaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS
B (haKkTax, JaHHBIX, HAOJIOJEHUSX U YTBEP)KICHUSAX, Mpeajiaratb KpUTEPUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U NMTPOTUBOPEUN;

JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3AaKOHOB JIOTHMKH, JACIAYKTUBHBIX U
MHJIYKTUBHBIX YMO3AKIOUYEHAN, YMO3AKIFOUEHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSATENBHO JI0KAa3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(mpsiMbI€ U OT MIPOTUBHOI0), BBICTPAUBATh APT'YMEHTALNIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE CY)KJIEHUS U BBIBO/IbI;

BBIOWpATh crmoco0 pemnieHus y4deOHOW 3ajaud  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIIEHMs, BbHIOMpATh HaumboJiee MOAXOASUIMHA C  Yy4eTOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).



Ba3oBble ucciieqoBare/ibCKue 1eiiCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIENIOBATEIIbCKAUM HMHCTPYMEHT MO3HAHUS,
(opMynHpoBaTh  BOOPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEUHE,  MPOOJIEMY,
YCTAaHABJIMBATh MCKOMOE W JaHHOE, (pOPMUPOBATH THUIIOTE3Y, APryMEHTHUPOBATH
CBOIO IIO3ULIMIO, MHEHUE;

MPOBOAUTH CAMOCTOATENILHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEI0BaHUE
[0 YCTAaHOBJIEHUIO OCOOEHHOCTENW MaTeMaTHYecKoro o0beKTa, SBJIEHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMU, SABJICHUSIMHU, POLIECCAMH;

CaMOCTOSITEILHO (OPMYIUPOBATH OOOOIICHUS U BBIBOJABI IO pe3yJbTaTaMm
OPOBEACHHOTO  HAONIOJEHUS, HCCIIENOBaHMs, OLEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U 000OIIEHHUI;

IIPOrHO3UPOBATh BO3MOXKHOE pPAa3BUTHE MpOLECCa, a TAKXKE BbIIBUIaTh
MIPEATOIO0KEHNS O €r0 PA3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(DOpPMAIMY, TaHHBIX, HEOOXOMAMMBIX JIJII OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BbIOMpaTh MH(OPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh W HHTEPHPETUPOBATH HH(POPMALMIO PA3TUYHBIX BUIOB H
(dopm npeacTaBieHUs;

CTPYKTYpUpOBaTh HH(OpMaIINIO, MPEJACTABIATh €¢ B Pa3MyHbIX (opmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJCKHOCTh uH(popmanuu o CaMOCTOSITETTbHO
c(OpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHMBHBIC YHHBeEpCalbHbIEe Y4eOHbIE e CTBUSA

Oowmenue:

BOCTIpUHUMATh U (POPMYIHUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJssMU  OOLIEHMsI, SICHO, TOYHO, IPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U IIMCBbMEHHBIX TEKCTaX, JAaBaTh MOACHEHWS IO XOAYy PELICHMS 3a4ayH,
KOMMEHTHPOBATh NIOJyYEHHBIN PE3yJIbTaT;

B X0Jle¢ OOCYXKIEHMsI 3a/1aBaTh BONPOCHI MO CYHIECTBY OOCYKIAE€MOU TEMBI,
npoOJeMbl, pPEIIaeMOil 3aJaud, BBICKA3bIBaThb WJIEH, HALEICHHbIE Ha IOUCK
pelIeHus, COIOCTaBIATh CBOU CYXACHUSA C CYXKICHUAMHU JPYIMX YYaCTHUKOB
uanora, OOHapyXKMBaTh pas3dyvMe U CXOJACTBO MO3MIMI, B KOPPEKTHOU (opme
(opMyIupOBaTh pa3HOIJIACUsl, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PEUICHUS 3a1a4yd, YKCIIEPUMEHTA, UCCIEA0BAHNUs,
IPOEKTa, CaMOCTOATEIBHO BbIOMpPaTh (QOpMaAT BBICTYIUIEHHMS C YYE€TOM 3ajad
Ipe3eHTalU U 0COOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIC YHMBepcaIbHbIe YUeOHbIE NeCTBUSA



Camoopranuszanus:

COCTaBJISITh IJIaH, aITOPUTM pEIIEHMs 3a/1aui, BBIOMpPATh CIIOCOO pELIeHHUs ¢
Y4ETOM MMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI PEUIEHUI C YYETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPO/Ib, 3M OLIMOHAIbHBIH HHTEJICKT:

BJQJIETh ~ HAaBbIKAMM  IO3HABATENBHON  pediaekcuu KaKk  OCO3HAHUs
COBEPIIAEMBIX JIEWCTBUIM M MBICIUTENIBHBIX IPOLECCOB, X PE3YJITATOB, BIAACTh
crnocobamMu CaMOMPOBEPKH, CAMOKOHTPOJIS Tpolecca U pe3ysibTaTa peleHus
MaTEMaTHYECKOU 3a/1a4H;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHHKHYTh IIPH PELICHUU 3a]1a4yH,
BHOCHUTb KOPPEKTUBBI B JESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, IaHHBIX,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3y/IbTaTa LIETH U YCIOBUSAM, OOBACHATH IPHUUUHBI
JOCTHKEHUSI WM HEJOCTUKEHMS PE3YJIbTaTOB JIEATENbHOCTH, HAXOJUTh OLINOKY,
JaBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHAS 1eSITEILHOCTD:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYILECTBA KOMaHJAHOW W WHIUBUAYaJIbHON
paboOThl MpU pelieHHH Y4YeOHbIX 3ajad, MpPUHUMATh 1eJb COBMECTHOMN
JESITeIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM pPabOTHI, PacHpeneniTh
BUJIbI paboOT, JOTrOBapUBATHCS, OOCYXAaTh MPOIECC UM pe3yiabTaT padoThI,
000011aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CyxkaeHus, 0OOMEH MHEHU,
«MO3rOBbIE€ IITYPMbD» M HHBIE), BBIIOJHATH CBOIO YacTh paldOTBl H
KOOPAMHUPOBATh CBOU JACHCTBUS C JOPYTMMH WICHAMH KOMAHJIbI, OLIEHWBATH
KayecTBO CBOEro BKJaaa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CPOPMYIMPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATDBI

K konmy oOydyenuss B 10 kJjacce oOydaromuiics TOJYYHT CIEAYIOMINAC
MPEIMETHBIC PE3YJIbTAThl MO0 OTACIBbHBIM TeMaM pabouell MporpamMMbl Y4eOHOTO
Kypca «Anredpa u Hayajga MaTeMaTHYECKOT0 aHAIIM3ay:

Yucaa 1 BIYMCICHUS:

CBOOOJTHO OMNEpPUPOBATh MOHSITUSMH: paAlMOHAIBHOE YHCIO, OECKOHEUYHas
nepuoudeckas JapoOb, TPOIEHTHI, HPPAIMOHATIBLHOE YKCIO, MHOMXECTBA
palMoOHAIbHBIX U IEUCTBUTEIBHBIX YUCEN, MOJYJIb IEUCTBUTEIHLHOIO YHUCIIA;

NPUMEHATh JAPOOM W TPOLEHTHI Uil PEIICHHS MPUKIAIHBIX 3a7ad M3
PA3IMYHBIX OTPACIC 3HAHUN U PEATbHOUN KU3HU;

MPUMEHSATh TPUOTMKCHHBIC BRIUUCIICHUS, TIPaBUiIa OKPYTJICHHS, PUKUAKY U
OLICHKY pe3yJbTaTa BbIYUCIICHUM;



CBOOOJHO OMEpUPOBATH TMOHSATHUEM: CTENEHb C IIeNIbIM ITOKa3aTeseM,
UCMOJIb30BaTh MOAXOIAIIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YUCEI JUJIsl PELLICHUS
MPaKTUYECKUX 3a]a4 U MPEICTABICHHS JaHHBIX;

CBOOOZIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypajibHOU
CTEIEHU;

CBOOOIHO ONEPHUPOBATH MOHSATUEM: CTENEHb C PAlMOHAIBHBIM MOKA3aTENIEM;

CBOOOJIHO ONEPUPOBATh MOHATUAMM: JIOTapuU(pM YHUCIia, JECITUYHBIE U
HaTypajbHbIE JOTapU(PpMBbI;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YUCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMU: APKCHUHYC, APKKOCUHYC U apKTaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEpPUPOBATh MOHATHUSMM: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3MyHble METOJbl pEIICHUs palMOHAJIbHBIX M JIPOOHO-
pallMOHANIBHBIX yYpaBHEHWI, MPUMEHATb METOJl HMHTEPBAJIOB ISl PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATh IMOHATUSMU: MHOTOYJIEH OT OJHOW IEePEeMEHHOM,
MHOTOWIEH € UEJIbIMH KO3(pPUIMEHTaMU, KOPHHM MHOIOYJIE€HA, [PUMEHSThH
JICJICHHE MHOTO4JIEHAa Ha MHOT'OYWIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
JUISL PELLICHUS 3a]1a4;

CBOOOJTHO OMEPUPOBATh TMOHSATUSIMU: CHUCTEMa JIMHEHWHBIX YpaBHEHMU,
MaTpulla, ONpPENCIUTENb MaTpUllbl 2 X 2 U ero TreOMETPUYECKUH CMBICT,
UCIIOJIb30BaTh CBOMCTBA ONpeAenuTeNss 2 X 2 1js BbIYMCIEHUS €ro 3HaueHWUs,
OPUMEHATh ONPEIAEIUTENN JUIsl PELIEHUS CHUCTEMbl JIMHEWHBIX YpPaBHEHMIA,
MOJZIEJIMPOBATh pEabHbIE CUTyaAlMU C MIOMOIIBI0 CUCTEMBI JIMHEWHBIX YpPaBHEHUM,
UCCJIEIOBAaTh ITOCTPOEHHBIE MOJEIH C IOMOIIBIO MAaTpULl MU ONPEHEIIUTEIIEH,
MHTEPHPETUPOBATh NOJYyYEHHBIN PE3yJIbTaT;

UCIOJb30BaTh CBOMCTBA JIEHCTBUH C KOpHAMM JJii IpeoOpa3oBaHUs
BBIPAKECHUM;

BBINOJIHATH NPeo0pa30BaHMs YMCIOBBIX BBIPAXKEHUI, COAEpKAIIUX CTETIEHHU C
palMOHAIILHBIM II0KA3aTEJIEM;

UCIIOJIb30BaTh CBOICTBa Jgorapu(pmMoB VTS npeoOpa3oBaHus
70rapupMUUYECKUX BbIPAKEHUM;

CBOOOJIHO OMNEpUPOBaATh MOHATHUSIMHU: HPPAIMOHANIbHBIE, TOKA3aTeNbHbIE W
norapupMuUecKue ypaBHEHUS, HAXOAUTh UX PEUICHUS C OMOILBIO PaBHOCUIbHBIX
NIEPEXOJI0B WM OCYILECTBIISASI IPOBEPKY KOPHEH;



NPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIBI Il TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUIA;

CBOOOJTHO OMNEPUPOBATH IMOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE,
NPUMEHATh HEOOXoauMble  (OPMYNBI  JUIsI  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peallbHbIE CHUTYalldd Ha s3bIKE aireOpbl, COCTaBIIATH
BBIPQKCHUS, YypaBHEHHs, HEPABEHCTBA IO YCIOBHUIO 3aJayd, WCCIEI0BATh
IOCTPOEHHBIE MOJIETN C UCIIOJIb30BaHKEM afmmapaTa aareOpbl.

DyHKUMH U rpaduKu:

CBOOOJIHO OINEpUPOBATh MOHATUAMU: (PYHKLHMS, CIOCOOBI 3aMaHus (PyHKIUH,
B3aMMHO oOOpaTHble (YHKIUK, KoMmmo3uuus GyHKIME, Tpaduk QyHKINH,
BBITIOJIHATD 3JIEMEHTapHbIE peoOpa3zoBaHus TpapuKOB (YHKIUH;

CBOOOJTHO ONEPUPOBATh MOHATUSAMHU: OOJIACTH OIMpPENEJCHUS M MHOMXKECTBO
3HaYCHUN QYHKUINHU, HYIH (PYHKLIMHU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO OINEpPUPOBaTh TMOHATHSIMHU: UCTHBIE W HEUYCTHBIE (DYHKIIHH,
nepuoanyeckue QyHKIUHU, TPOMEKYTKM MOHOTOHHOCTH (DPYHKIMU, MAKCUMYMBI U
MUHUMYMBl (DYHKIIMM, HaumOoJblllee M HaWMEHbIlee 3HAYeHHWEe (YHKIUU Ha
MIPOMEKYTKE;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMU: CTENEHHas (QYHKLIMS C HATypajbHbIM U
[EeNbIM TOKa3zaTeleM, TpapuK CTENeHHOW (YHKIMU C HATypajdbHBIM H IEJBIM
nokasaresyieM, rpauk KOpHS n-od CTeneHu Kak (YHKIHH OOpaTHOM CTENEeHH C
HaTypaJbHBIM MTOKa3aTeseM;

ONepUpOBaTh TOHATUSAMHM: JIMHEWHAs, KBaJgpaThuyHas W ApOOHO-TUHEHHAs
(yHKIMH, BBITOIHITH 3JIEMEHTAPHOE UCCIIEA0OBAHNUE U TIOCTPOEHHUE UX IPa(UKOB;

CBOOOJTHO OMEPUPOBATH MOHATHIAMH: TOKa3aTelbHas M JorapuMuuecKas
GyHKIIMKA, WX CBOMCTBA W TpaduKH, HCHOIH30BaTh WX TpaduKU IS pEHICHUs
YpPaBHEHUU;

CBOOOJHO OMEpPUPOBATh MOHATUAMH: TPUTOHOMETPUYECKAs] OKPYXHOCTbD,
orpeneieHre TPUTOHOMETPUUECKUX (PYHKIIMIM YUCIOBOTO apryMeHTa;

UCHOJb30BaTh rpaduku (QyHKOUH JUIsI  UCCIENOBAHUA IPOLECCOB U
3aBUCHMOCTEW MU PEIICHUHU 337a4 U3 APYTUX Y4eOHBIX MPEIMETOB U PeallbHOM
’KU3HU, BBIpaXXaTh (hOpMyJiaMU 3aBUCUMOCTH MEK/y BEIMUNHAMU;

Hayana maTteMaTH4ecKOro aHAJIU3A:

CBOOOJTHO OMEpUPOBATh MOHATHUAMH: apuUPMETHUECKas U TeOMETpHUecKas
nporpeccusi, 66CKOHEUHO yObIBaroIasi TeOMETpUUecKasi porpeccus, IMHEUHbIN U
AKCIIOHEHIIMATIBHBIA POCT, (hOpMyJia CIOXKHBIX MPOIICHTOB, UMETh MPE/ICTABICHUE
O KOHCTaHTE;

UCTIOJIhb30BaTh MPOTPECCHH JJIsi PEIICHUs peabHbIX 3a/Jad MPHUKIATHOTO
XapaKkTepa;



CBOOOJTHO ONEPUPOBATH MOHATUSMHU: MOCIEO0BATEIHHOCTD, CIOCOOBI 3a/1aHNUs
IIOCJIE0BATEIIBHOCTEN, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEOBATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKIACHHsS MATEMaTHYECKOrO0 aHajlu3a Kak aHajm3a
OCCKOHEUYHO MAJIBIX;

CBOOOJHO ONEpPUPOBaTh MOHATHSAMHU: HENpPEpPbIBHbIE (PYHKIUH, TOYKU
pa3psiBa rpaguka QyHKIMU, aCUMIITOTHI rpapuka PyHKINH;

CBOOOJHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HENpepblBHAs Ha OTPE3Ke,
NPUMEHATH CBOICTBA HETIPEPHIBHBIX (DYHKIIMH JIJIs peIIeHUs 3a/1a4;

CBOOOZIHO ONEPUPOBATH TMOHATUSIMHU: TIepBasi W BTOpas MPOU3BOJHBIE
dbyHKIIMHY, KacaTenbHas K rpaduky GyHKIINU;

BBIYMCIIATH ITPOU3BOJHBIE CYMMBI, IIPOU3BEACHMS, YaCTHOTO U KOMIIO3HUIIMH
ABYX (PYHKIIHM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJb30BaTh T€OMETPUUECKUA W (U3NYECKUN CMBICT TPOU3BOIHOM IS
pELIeHMs 3a1a4.

MHoxecTBA U JIOTHKA:

CBOOOJHO  ONEpPUPOBATh  IOHATHUSAMHU:  MHOXKECTBO, OINEpaluud  Haj
MHOECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONMCAaHMs pealbHbIX
IPOIIECCOB U SIBJICHUM, IPU PELLICHUU 3aa4 U3 APYruX y4eOHbIX IPEIMETOB;

CBOOOJIHO ONEPUPOBATH MOHATHIMU: ONpPEIEICHUE, TEOpPEMa, ypaBHEHHE-
CJIEZICTBHE, CBOMCTBO MaTEMaTHUYECKOI0 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIbHbBIE
YpaBHEHUS U HEPABEHCTBA.

K konmy oOydyenuss B 11 kJjacce oOy4aromuics TMOJNYYHUT CIEAYIONINAEC
OpeIMETHBIE Pe3ybTaThl MO OTIAENbHBIM TeMaM paboueil mporpaMmbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTUYECKOr0 aHaIN3a:

Yucna 1 BIYMCICHUS:

CBOOOJHO ONEpUPOBATH MOHATUSMU: HATypaldbHOE M IEJI0€ YHCIIO,
MHOXECTBA HATYpPaJIbHbIX M LEJIBIX YHCEJ, HUCIOIb30BaTh MPU3HAKUA JIEITUMOCTH
uensix yucen, HOJ[ u HOK HarypaiibHbIX yncen Ui pelieHus 3aaa4d, IpUMEHSITh
anroput™ EBKnnna;

CBOOOJTHO ONEPUPOBATHh TMOHIATHEM OCTAaTKa [0 MOAYJIO, 3allUChIBATh
HaTypaJbHBIC YHCIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUNCIICHUS;

CBOOOJHO OIEpPUPOBATH MOHATHSAMHU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABIATh KOMIUIEKCHBIE YMCia B aiareOpandyeckod u
TPUTOHOMETPUUECKON (opMe, BBIIOIHATH apu(PMETUUECKUE ONepali ¢ HUMU U
n300paxaTh HA KOOPAMHATHOW MJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:



CBOOOJTHO ONEpPUPOBATh TMOHATHUSMH: HUPPAIOHANbHBIC, IMOKa3aTelIbHBIC H
JAorapupMUUYECKUE HEpPaBEHCTBA, HAXOAUTh UX PEUIEHHS C  IIOMOILBIO
PAaBHOCHJIbHBIX IIEPEXOJIOB;

OCYIIECTBJIATh OTOOP KOPHEM TpH PEIIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZIHO OIEpUPOBAaTh TMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAaumble  (OpMyNbl Ul  PELIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PAaBHOCWIBHBIE CHCTEMBI U CUCTEMBI-CIEACTBUS, HAXOINUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH palMOHAIBHBIX, UPPALNOHAIBHBIX, ITOKA3aTEIbHbBIX U
norapuMUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarb panuyoHaNIbHBIE, VPPALMOHAIIBHBIE, IIOKa3aTENbHBIE,
JAorapupMUUYEecCKUe M  TPUTOHOMETPUYECKHME ypaBHEHUS U  HEpPaBEHCTBA,
cozep Kalme MOAYJIH U TapaMeTPbL;

OPUMEHATH Ipa)UUECKue METOIbI JUIsl PEILICHUS] YPABHEHUN U HEPABEHCTB, a
TaKKe 3a71a4 C apameTpamus;

MOJIEJIMPOBaTh peallbHblE CUTyalldd Ha f3bIKE aireOpbl, COCTaBJIAThH
BBIPQKCHUS, YPABHEHMS, HEPABEHCTBA M MUX CHUCTEMBI II0 YCIOBHIO 3aJa4H,
MCCJEIOBAaTh IOCTPOECHHBIE MOJEIM C HCIOJIb30BAaHUEM armapara ajureOpsl,
UHTEPIPETUPOBATH ITOITYUEHHBIN pe3ysbTarT.

DOyHkuuu ¥ rpaguku:

CTPOUTh TpaUKU KOMMO3UIMU (PYHKUUH C TOMOILBIO 3JIEMEHTAPHOTO
UCCIICZIOBAHUS U CBOMCTB KOMITO3UIIMU ABYX (DYHKIIMIA;

CTPOMTh TE€OMETpUYECKHEe O00pa3bl ypaBHEHH U  HEPAaBEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJHO  ONEpPUPOBaTh TMOHATUSAMU: TIpaUKH  TPUTOHOMETPUUECKUX
dyHKLHMI;

OPUMEHATh (QYHKIUU Ui MOJEIUPOBAHMS U UCCIEAOBAHUSA pPEaTbHbBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOI0 aHAIN3A:

UCTIOJIb30BaTh MPOU3BOIHYIO IS UCCIIEAOBaHUS (YHKIIMM HAa MOHOTOHHOCTh
U SKCTPEMYMBI;

HaXOJUTh HanOOJbIlIee U HAUMEHbIIEe 3HaYeHUs (YHKLIUH HENPEPhIBHON Ha
OTpE3KE;

WCIIOb30BaTh NPOW3BOAHYIO IS HAXOXKICHUS HAWIYYIIETO PEIICHUS B
OPUKIAIHBIX, B TOM YHCIE COLHMAIBHO-3KOHOMHMYECKHMX, 3ajadax, Ui
OTNpEENICHUs] CKOPOCTH M YCKOPEHHs IIpollecca, 3aAaHHOro (Gopmynoll wiu
rpadukom;



CBOOOJHO  OMEpPUPOBATh TMOHATUSAMU: TEPBOOOpa3Hasl, OMPEICICHHBIHI
UHTETpajl, HAXOJIUTh NEPBOOOpA3HBIE AJIEMEHTApHbIX (YHKUMA U BBIUUCIATH
uHTerpan no ¢popmyne Herotona-Jleitbonuiia;

HaXOJUTh IJIOWAAN TUIOCKUX (PUTYp U OOBEMBI TEJl C IOMOIIBIO MHTErpaia;

UMETh MPEICTaBICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HAa IIPUMEPE
cocrtaBlieHUs Tu(dPepeHIInATbHBIX YPAaBHEHU;

pelarth TpUKJIaJHbIE 33Ja4d, B TOM YHUCJE COLHUAIbHO-’KOHOMHUYECKOIO M
(¢u3nyecKoro xapakrepa, CpeCTBaMH MaTeMaTHYECKOro aHaAJIN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KoJsimyecTBo yacoB eKTPOHHbIE
Ne HaunMeHoBaHue pa3iei0B U TeM (uudpossbie)
KonrTpoasnbie | IlpakTuyeckue
n/n MPOrpaMMBblI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
MHOXX€eCTBO AeHCTBUTEIIBHBIX YU CEIL.
1 MHorousensl. PanioHaibHble YpaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI JTMHEHHBIX
ypaBHEHUM
5 @ynkuuu u rpaduxu. CrenenHas QyHKIuUsA C 12 1
LIEJIBIM TT0Ka3aTeleM
3 ApudMeTHIeCKHii KOPEHb N-Ol CTEIICHH. 15 1
WppannoHanbHbIe ypaBHEHUS
4 [ToxazarenbHas QyHkius. [lokazaTenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
Jlorapudmudeckne ypaBHEHUS
6 Tpuronomerpuueckue BbIpakeHus U 99 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH M IPOTPECCUU 10
8 HenpepsiBabie pynkuuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 00001IEeHNE, CHCTEMATH3AITUS 5 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KVIACC

KoanuecTBo yacoB JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpaMMbl Bcero Konrpoansie | Ipaxririeckie o0pa3oBaTejbHbIE
padoThI padoThI pecypehI
1 Uccnenoanue QyHKIUN € TOMOIIBIO 99 1
POU3BOAHOMN
2 [TepBooOpa3Has u HHTErpaj 12 1
3 I'paduku TpuroHoMeTpuyecKux (pyHKIUH. 14 1
Tpuronomerpuueckre HepaBeHCTBA
4 HppanmonanbHbie, MOKa3aTeIbHbIE U 24 1
norapu@MuYecKre HepaBeHCTBA
5 KommuiekcHble uncia 10 1
6 HartypanbHble u nenblie yucia 10 1
CucremMbl pallOHAIBHBIX, HPPAIIHOHATBHBIX
7 MOKa3aTeNbHBIX U JTOrapu(pMUIECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 [ToBTOpenue, 0600IIeHNE, CHCTEMATHU3AIIHS 16 5
3HAHHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
n/n Tema ypoka Bcero Konrpoabvie | - Hpaxririeckie u3ydyeHusi | oOpa3oBareibHbIE
padoThI padoThI pecypesI
1 [[MHoO)kecTBO, Olepaly HaJl MHOXECTBAMHU 1
U UX CBOMCTBa
2 Juarpammsl Diinepa-Benna 1
3 [IpumeHeHue TeOpeTUKO-MHOKECTBEHHOI' O 1
amnmnaparta JiIs peleHus 3aja4
Pannonanpabie yncia. OOBIKHOBEHHBIE U
4 JeCSITUYHbIE APOOH, POLIEHTHI, 1
OECKOHEYHBIE TEPUOTUIECKUE TPOOH
Panmonanbabie uncna. OOBIKHOBEHHBIE U
5 JeCATUYHBIC TPOOU, TPOIICHTHI, 1
OCCKOHEUHBIC IEPHOIUIECKUEC TPOOH
6 [Ipumenenue npoOeit ¥ MPOLIEHTOB AJIst 1
pelIeHMs TPUKIAIHBIX 3a]a4
7 [Ipumenenue npoGeit ¥ MPOLIEHTOB JIst 1
pEUICHHS MPUKITAIHBIX 33729
8 JerictBuTenbHble uncia. PanmonansHbie U 1
uppalyoHaIbHble YUCIA
9 ApudmeTnueckue oneparuu ¢ 1
JEHCTBUTEIHLHBIMH YHCIIAMU
10 Mopnynb NeliCTBUTEIBHOIO YHCIIA U €r0 1

CBOICTBa




11

[TpuOMKEHHBIE BBIYU CJICHUS, TTPaBUIA
OKPYIJICHHUS, IIPUKUKA U OL[CHKA
pe3yJibTaTa BEIYMCICHUN

12

OCHOBHBIE METO/IbI PEUIECHUS LETBIX U
JIpOOHO-pallMOHATBHBIX YPAaBHEHHUH U
HEpPaBEHCTB

13

OCHOBHBIE METO/IbI PELIEHUS LIETbIX U
JIpOoOHO-pallMOHATIBHBIX YPABHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEHICHHUS LENbIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH 1
HEPaBEHCTB

15

MHorouJieHbl OT OJTHOW MEPEMEHHOM.
JlenmeHne MHOro4jieHa Ha MHOTOYJICH C
octaTkoM. Teopema besy

16

MHOro4JIeHbI C IeNbIMU KO3 HUIIHEHTaMH.
Teopema Buera

17

Pemenue cucrem JIMHEHHBIX YpPaBHEHUN

18

Pemenune cucrem JIMHENHBIX YpaBHEHUM

19

Martpuia cucTeMsl JINHEHHBIX YPABHEHUM.
OnpenenuTens MaTpULbl 2X2, €ro
F€OMETPUYECKHNA CMBICI U CBOKCTBA;
BBIUNCIICHUE €0 3HaYCHUs

20

Onpenenurenas MaTPUILIBI 2X2, €ro
reOMETPUYECKUI CMBICT U CBOMCTBA;
BBIYHCIIEHUE €r'0 3HAUYECHUS

21

[Ipumenenue onpenenuTens A1l peneHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN




22

Pelenue npukiaiHbIX 3a7a4 ¢ TOMOILBIO
CHUCTEMBI JTUHEHHBIX YpaBHEHUHN

23

Pemenne npukiagHbIX 3a7a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHECHUN

24

Kontponbsnas padora: "Panmonanbpabie
ypaBHEHHS U HepaBeHCTBa. CHCTEMBI
JVHENHBIX ypaBHEHUI"

25

@OyHKIMS, CIOCOOBI 3a1aHUsT QYHKIIUH.
B3aumno oOpathbie pynkunu. Kommosumus
byHKIUN

26

I'paduk pyHKIMH. DIEeMEHTapHbBIE
npeodpazoBanus rpauKoB GYHKIMMA

27

OO0nacTth onpeeaeHus U MHOKECTBO
3HaueHui pyHkuuu. Hymm Gyskmmm.
[TpomMexxyTKH 3HAK MMOCTOSHCTBA

28

YeTHbIe U HEUCTHBIE (DYHKIIUU.
[lepuoanueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PyHKLIUU

29

MakcuMyMBbl U MUHUMYMBI (D YHKITHH.
HaunbonbIiee 1 HauMeHbIIIEE 3HAUCHHUE
(YHKIIMM Ha IPOMEXKYTKE

30

Jluneilinasi, KBaJpaTu4yHasi U JpoOHO-
JuHeHHas QyHKIUN

31

DJIeMEHTapHOE UCCIIEA0BAaHUE U
mocTpoeHue rpauKoB 3TUX QyHKIUN

32

DJIeMEHTapHOE UCCIIEA0BaHUE U
mocTpoeHue rpauKoB 3TUX PYHKIUN

33

Crernens ¢ ICJIBIM ITOKa3aTCIJICM. bunom




Hrrotona

Crerenb ¢ LEIbIM ITOKa3aTeieM. bruaom

34
HeroToHa
CrenenHas pyHKIHUS ¢ HATYypaJIbHBIM U

35 LenbIM nokasatenem. E€ cBoiicTa u
rpaduk

36 Kontponbshas pabdota: "Crenennas
¢dbynknus. E¢ cBoiicTBa u rpaduk"

37 ApudmeTnueckuil KOpeHb HaTypaJbHON
CTEIIEHHU U €r0 CBOMCTBA

38 ApupmeTrrueckuii KOpeHb HaTypaJIbHON
CTEIEHU U €r0 CBOWCTBA

39 [Ipeobpa3oBaHus UM CIOBBIX BHIPAXKEHUM,
COZIEpXKAIIMX CTEIIEHNU U KOPHU

40 [IpeoOGpazoBaHus YK CTOBBIX BHIPAXKEHU,
COZIEpXKAIINX CTENIEHN U KOPHU

41 [Ipeobpa3oBaHus UM CIOBBIX BHIPAXKEHUM,
COZIEpKaIINX CTEIIeHU U KOPHU
Wppanunonanbsaslie ypaBHeHHs. OCHOBHbBIE

42 METO/Ibl PEIIEHUS UPPALIMIOHATBHBIX
ypaBHEHUM
HppannonansHbie ypaBHeHUA. OCHOBHBIE

43 METOABI PELIEHUS UPPALMOHATIBHBIX
YpaBHEHHI
Wppanunonanbaslie ypaBHeHHUs. OCHOBHbIE

44 METO/IbI PELIEHHS] UpPaLMOHAIBHBIX
YpaBHEHHI

45 PaBHOCHIIBHBIE ITEPEXO/IbI B PEIICHUN




HWppALMOHAJIbHBIX YPaBHEHUN

PaBHOCHIIBHBIE ITEPEX OBl B PEILIEHUU

40 MppaloHaJbHBIX YpaBHEHHH

47 PaBHOCHIIBHBIE ITEPEXO/IBI B PEILIEHUN
UppaloHaJbHBIX YpaBHEHHH

48 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUN
UppaloHaJbHBIX YpaBHEHHH
CaoiicTBa 1 rpauk KOpHs n-0oi CTENEHU

49 KaK (yHKIUU OOpaTHOM CTENEHU C
HaTypaJIbHbIM [10Ka3aTesIeM
CBoiicTBa 1 rpauk KOpHS N-0i CTENEHH

50 KaK QyHKIMHU OOpaTHOM CTENEHHU C
HaTypaJbHBIM ITOKa3aTeleM
KonTtponbhas padota: "CoiicTBa u rpaduk

51 KOpHS n-0il cTenenu. MppanuonanbHbie
ypaBHeHMS"

59 CreneHb ¢ pallMOHAJIBHBIM [TOKa3aTeIeM U
ec CBOICTBa

53 CreneHb ¢ pallMOHAJIBHBIM [TOKa3aTeIeM U
e¢ CBOHCTBA

54 CreneHsb ¢ pallMOHAJIbHBIM [TOKa3aTeIeM U
e¢ CBOMCTBA

55 [ToxazarenbHas pyHKLUSA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUH IS
peLIeHs] ypaBHEHU I

57 Ucnonp3oBanue rpaduka GyHKIIUA 15

pelIeHns ypaBHEHUN




[Toka3arenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHHS TTOKa3aTeIbHbBIX 1
YpaBHEHHI
[Toka3zarenpHbIe ypaBHEHUS. OCHOBHBIC

59 METOIbI PEIICHUS TTOKa3aTeIbHBIX 1
ypaBHEHUM
[Toka3arenbHble ypaBHeHHS. OCHOBHBIC

y

60 METO/IbI pEeIIeHHsI TOKa3aTeIbHbIX 1
YPaBHEHUI

61 KonTtponbnas pabora: "[lokazaTenpHas 1
¢yukuus. [TokazarenbHble ypaBHEeHUS "

62 Jlorapudm uucia. CBoricTBa Jiorapudma 1

63 Jlorapum uncna. CoiicTBa jgorapupma 1

64 Jlorapu¢wm uncna. CoiicTBa jgorapupma 1

65 ECATHYHBIC U HATYpaJIbHBIC JTOTAPU(PMBI 1

y
66 €CSTUYHbIE U HAaTypaJbHbIE JTOTaprU(pMbI 1
y

67 [IpeoOpa3zoBanue BBIpaXKECHUMN, COACPKAIINX 1
Jorapu GpMeI

68 [IpeoOpa3zoBanue BBIPaXKECHUMN, COACPKAIIAX 1
JorapumMeI

69 [Ipeobpa3zoBaHue BeIpa)kEeHUM, COAEpKAIINX 1
J0rapu(Mel

70 Jlorapupmuyeckas GyHKIMsI, €€ CBOWCTBA U 1
rpaduk
Jlorapudmuueckas Gpyukimg, €€ cBOHCTBA U

71 YR 1
rpaduk

7 Ucnonp3oBanue rpaduka GyHKIIUA 15 1

peleHns ypaBHEHUN




Hcnonb3oBanue rpaduka GyHKIUHA 115

73
pellieHus ypaBHEHUN
Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE

74 METOIbI PEIICHUS JTOTapH(PMUIECKIX
YpaBHEHHI
Jlorapudmuueckne ypaBHeHus1. OCHOBHBIE

75 METO/IbI pEIIEHUS JIOTapu PMUUECKUX
ypaBHEHUM
Jlorapupmuueckue ypaBHeHusl. OCHOBHbBIE

76 METO/IbI PEIICHUS JIOTapu(PMUYECKUX
YpaBHEHHI

77 PaBHOCHIIBHBIE ITEPEXO/IbI B PEIIEHUN
Jorapu(pMUYEcKUX ypaBHEHUN

78 PaBHOCHIIBHBIE [TEPEXO/IbI B PEIICHUU
JorapupMUYECKUX ypaBHEHUI

79 Kontponbsnas pabora: "Jlorapupmuueckas
¢byukuus. Jlorapudmuueckue ypaBHeHHS"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAaHTEHC
YHUCIIOBOI'O apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTaHTE€HC
YHCIIOBOT'O apryMeHTa

82 ApKCHHYC, apDKKOCHHYC M apKTaHT'€HC
YHCIIOBOI'O apryMeHTa

83 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YHUCIOBOT'O apryMEeHTa
Tpuronomerpuieckasi OKpy>KHOCTb,

84 OIpeNlEeTICHUE TPUT OHOMETPUUECKUX

(YHKIMH YUCIOBOr0 apryMeHTa




Tpuronomerpuieckasi OKpy>KHOCTb,

85 OTpeieICHH e TPUT OHOMETPHUYECKUX 1
(YHKIMI YUCIOBOr0 apryMeHTa

86 OcHOBHbIE TPUTOHOMETpUYECKHE (HOPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETpUYEeCKHEe (POPMYITBI 1

88 OcCHOBHbIE TPUTOHOMETpUYECKHEe (HOPMYIIbI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYITBI 1

90 IIpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpaKEHHUI

01 [IpeobpazoBaHue TPUrOHOMETPUUECKUX 1
BBIPaKCHHUI

92 ITpeoGpa3oBaHre TPUTOHOMETPHUUECKUX 1
BBIPaKECHHI

93 [IpeobpazoBaHue TPUrOHOMETPUUECKUX 1
BBIpayKEHUH

94 Peuienune TpuroHoMeTpuuECKUX ypaBHEHUN 1

95 Pemenue TpUroHOMETPUYECKUX yPaBHEHUI 1

96 Penrenue TpUroHOMETPUYECKUX YPaBHEHHH 1

97 Pemenue TpUroHOMETpUYECKUX ypPaBHEHUI 1

98 Pemenue TpuroHOMeTpUYECKUX ypaBHEHU I 1

99 Pemrenue TpUroHOMETPUIECKAX YPaBHEHHH 1

100 Pemenue TpUroHOMETpUYECKUX ypaBHEHU I 1
KonTtposnbehas pabota:

101 "TpUrOHOMETPUY ECKUE BBIPAKEHUSA U 1
TPUTOHOMETPUUYECKUE YpaBHEHHUS"

102 [TocnenoBarenbHOCTH, CITOCOOBI 3a1aHUS 1

nociieqoBaTeIbHOCTEN. MeTox




MaTEMaTHYECKON UHAYKIUHU

MOoHOTOHHEIE U OIrpaHUYCHHEBIC

103 nocyenoBaTeapbHOCTH. MicTOpus aHanmm3a
0ECKOHEYHO MaJIbIX

104 ApudmeTrueckast Iporpeccus

105 I'eomerpuyeckas nporpeccus

106 BbeckoneyHo yObIBaroIas reoMeTpuyecKas
pOrpeccus

107 Cymma OecKkOoHEUHO yObIBaroten
reOMEeTPUYECKON MPOrpeccuu

108 JIuHEelHbIN U 3KCITOH CHIIMAIbHBIN POCT.
Yucno e. DopMyna CI0KHBIX MPOLIEHTOB

109 JIMHENHBIN U 3KCHOHEHITUAIILHBIN POCT.
Uucno e. Dopmyna CIOKHBIX IPOLIEHTOB

110 Hcnonb3oBaHue Nporpeccu AJis perieHus
peasibHBIX 3a7a4 MPUKIIaJHOTO XapaKTepa

111 KonTtponsHas pabora:
"[TocnenoBatenbHOCTH U porpeccun”

112 HenpepbiBHbIE PYHKINN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpapUKOB
GbyHKIUH

114 CaoiicTBa (pyHKIMN HEMPEPHIBHBIX HA
OTpe3Ke

115 CaolicTBa (DyHKIIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeToa UHTEPBAJIOB JJIsl PEILIEHUs

HEpPaBEHCTB




117 Merton HHTEpBAJIOB AJisl pELIECHUS
HEPABEHCTB
118 MeTon UHTEpPBAJIOB AJIsI PEIICHUS
HEPABEHCTB
119 [IpumeHeHME CBOKCTB HENPEPBIBHBIX
GyHKIUN 715 pemeHus 3a1a4
120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GyHKUMHA 0715 pereHus 3aaaq
121 IlepBast u BTOpas Ipou3BOgHLIE (D YHKIIUHA
y
122 Omnpenenenne, reoMeTPUUYECKUI CMBbICIT
MPOU3BOIHOU
123 Onpenenenue, Gpu3nuecKuii CMbICI
MPOU3BOTHOMN
124 YpaBHEHUE KacaTeIbHOI K TpaduKy
GbyHKIIH
195 YpaBHEHUE KacaTeIbHOH K TpaduKy
byHKIIUN
126 [Ipon3BoaHbIE 37IEMEHTAPHBIX (PYHKIIHMA
127 IIponsBomHbie pIeMeHTapHBIX (O YHKIIUHA
Y
128 [IpousBoaHas cymMMbl, IPOU3BEAECHUS,
YaCTHOT'O U KOMITO3UIINH () YHKIIUN
129 [IpousBoaHas cymMMbl, IPOU3BEAECHUS,
YaCTHOTO U KOMITO3UINH (PYHKIHIA
130 [IpousBoaHas cymMMbl, TPOU3BEAECHUS,
YaCTHOT'0 ¥ KOMITO3HUIINH () YHKIIAHA
131 Kontponwsnas padora: "[IpousBomnas"
132 [ToBTOpeHue, 0600IIeHHE, CUCTEMATH3AIINS




3HaHuM: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIIS 1
3HaHuil: "OyHKIUNK"
134 Hrorosas koHTpoOIbHAsS paboTa 1
135 Htorosas koHTpoiIbHAs paboTa 1
136 [ToBTOpEeHuE, 060011IEHNE, CUCTEMATU3ALINS 1
3HAaHHUU
OBLIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTrBo yacoB

KourpoJubHbie
Bcero P
padoThI

IIpakTnueckue
padoThbI

Jara
HU3y4eHHsA

DJIEKTPOHHBIE
nupposbIe
oOpa3oBaTe/ibHbIE

pecypcnl

IIpumenenue npou3BOIHOMN K
UCCIIEI0BAaHNIO (PYHKLIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHne MpOU3BOIHOMN K
uccienoBanuio GyHKIUNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumenenue npou3BOIHOMN K
ucclenoBaHui0 (YHKIIUHA Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHu e MPOU3BOIHON K
uccienoBanuio GyHKINUNA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne npou3BOIHON K
UCCIIeIOBAHNIO QYHKIUN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeHeHne MpOU3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenue HauOoIbIIero u

HaMMEHBIIEr0 3HaUYCHHS HEPEPBIBHON

(byHKIIMM Ha OTpE3Ke

Haxoxnenue HauOoIbIIEro U




HAMMEHBIIIETO 3HAUCHHS HETIPEPHIBHOM
(YHKIIUU HA OTPE3KE

Haxoxnerne HanOOoIbIIETO U
HaMMEHBIIEr0 3HAYEHHUSI HEPEPHIBHOU
(GyHKIMM Ha OTpe3Ke

10

Haxoxnenue HanboOAbIIETO U
HAUMEHBIIIEr0 3HAYCHUS HEMPEePHIBHON
(GYHKIIMH HA OTPE3Ke

11

Haxoxnenne HanOOIBIIETO U
HaWMEHBIIIEr0 3HAYCHHUS HEelPEPHIBHON
(GYHKIMU Ha OTpE3Ke

12

Haxoxnenne HanOoIbIIEro U
HAaWMEHBIIIET0 3HAYCHHUS HETPEPHIBHON
(GyHKIMM Ha OTpEe3Ke

13

IIpumenenne nponu3BOIHOMN AJIs
HaX0XKJEHUS HAWITY4lIEero pelIeHus B
MPUKIIAIHBIX 3a/1a4ax

14

[IpuMeHeHu e npon3BOAHON IS
HaXO0KJIEHUSI HAWJIy4YIErO PELICHHUS B
MPUKIIAJIHBIX 3a/1a4ax

15

[IpumeHeHrEe NPOU3BOAHOMN JJIA
OMpEeENICHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJJaHHOro (hOpMYJIOH HIn
rpadguxom

16

IIpumenenne npou3BOIHOMN AJIs
OIpeIeNICHHs] CKOPOCTU U YCKOPEHUS
npoliecca, 3aJaHHOro (opMyJIoi M
rpadukom




17 Kommosumus GyHkiumi

18 Kommnozumms Gyskimit

19 Kommosumwus GyHkimi

20 ['eomerpuyeckue o0pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM IJIOCKOCTH

21 I'eomerpudeckue o0pa3bl ypaBHEHUHN Ha
KOOPAMHATHOM MJIOCKOCTU

99 KonTponwHas padora: "MccienoBanue
(YHKLIMH € TOMOILBIO TPOU3BOIHON"

93 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
1epBoo0pa3HbIX

24 [TepBoOOpa3HbIe AIEMEHTAPHBIX PYHKITUH.
[TpaBuiia HaXOXK€HUs TEPBOOOPA3ZHBIX

95 [TepBooOpa3HbIe FIEMEHTAPHBIX (PYHKITUH.
[TpaBuia HaXOXIEHUS TTEPBOOOPA3ZHBIX

26 Nuterpan. ['eomerpuyeckuii CMbICI
WHTETpaia

97 Brruncnenue onpenencHHOro HHTerpana
o ¢popmyie Hetotona-Jleitbnuia

98 Brruncnenue onpeneneHHOro HHTErpaia
no gpopmyne Hetorona-JleitOnuna

29 [TpumeHeHue HHTerpaia s HaX XK eHUS
IUIOIIAIeH MIOCKUX PUryp

30 [TpumMeHeHue HHTETpaia IS HaX XK CHHS
00BEMOB I€OMETPUUECKUX TEJ

31 [Tpumeps! perenuit quddepeHnnaIbHbIX

YpaBHEHUI




[Tpumepsl pemenuii Aud GepeHuanTbHbIX

32 .
ypaBHEHUI
MaremaTH4ecKoe MOICIUPOBAHUE

33 peanbHBIX MPOIECCOB C MOMOIIBIO
mudepeHIrnaIbHbIX YpaBHEHHH

34 Kontponbhas pabora: "IlepBoobpa3nas u
uHTerpan”

35 Tpuronomerpudeckue QyHKINH, HX
CBOMCTBaA U TpapUKH

36 Tpuronomerpuueckue QyHKIMH, UX
CBOMCTBa U rpauku

37 Tpuronomerpuueckue QyHKIMH, UX
CBOICTBa U rpauku

38 TpuroHomerpudeckue QyHKIHH, HX
CBOMCTBa U rpauku

39 Tpuronomerpudeckue QyHKIHH, HX
CBOIiCcTBa U TpauKu
OT60p KOpHEH TPUTOHOMETPHYECKHIX

40 YPaBHEHMI C TOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEHN TPUTOHOMETPUYECKUX

41 YPaBHEHMH C IIOMOLIBIO
TPUTOHOMETPUYECKOI OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUY ECKIX

42 YpaBHEHHH C ITOMOIIbIO
TPUTOHOMETPUYECKOIH OKPY>KHOCTH

43 OT60p KOpHEN TPUTOHOMETPUYECKHUX

YPaBHEHHUI C TOMOIIbIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pewienue TpuronomeTpuyecKkux

44
HEpPaBEHCTB

45 Perienne TpUroHOMETPUYECKUX
HEpPaBEHCTB

46 Penrenre TpuroHOMETPHY €CKUX
HEpPaBEHCTB

47 Perienrie TpUr oHOMETPHYECKHUX
HEpPaBEHCTB
KonTponwHas padora: "I'paduku

48 TPUTOHOMETPUUCCKUX (PYHKIIHIA.
Tpuronomerprnyeckrue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeNIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX HEPaBEHCTB

52 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIIbHBIX HEPABCHCTB

53 OCHOBHBIE METOABI PELICHHUS
Jorapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHHS

norapu(pMUYECKUX HEPABCHCTB




OcHOBHEBIE MCTO/IbI PCIICHUS

> UpPpaLMOHAJIbHBIX HEPABEHCTB
58 OCHOBHbIE METOBI PELICHHS
UpPpaLMOHAJIBHBIX HEPABEHCTB
59 OCHOBHBIE METOABI PELIEHUS
UppaloHaJIbHBIX HEPABEHCTB
60 OCHOBHbIE METOIbI PELICHUS
UpPpaLMOHAJIbHBIX HEPABEHCTB
61 I'paduueckue MeTonbl peleHus
MppaloHaIbHBIX YPaBHEHUN
62 I'papuueckue MeToab! perieHus
UPpaLMOHAJIbHBIX YPaBHEHUH
63 I'paduueckue MeTobl peleHus
MOKa3aTeIbHbIX YPABHEHUN
64 I'paduueckrie METO/IbI peLICHUS
MIOKa3aTEeNbHBIX HEPABEHCTB
65 I'papuueckue MeTobl peleHus
Jorapu(pMUYECKUX ypaBHEHUN
66 I'paduueckue MeTobl peleHus
Jorapu(MUYECKHX HEPABEHCTB
67 I'papuueckue MeToab! perieHus
Jorapu(pMUYECKUX HEPaBEHCTB
I'papuueckue MeToab! peleHus
68 MOKa3aTeNIbHbIX U JIOrapu(pMUyecKux
YpaBHEHHUI
I'paduueckrie MeTObI peIIeHus
69 MOKa3aTeNbHbIX U JIOrapu(pMuIecKux

YpaBHEHUI




70

I'padmueckre METObI pELICHUS
MO0Ka3aTEeNbHBIX U JIOrapu(HMUIECKUX
HEPaBCHCTB

71

I'padmueckue MeTobI pemeHus
MOKa3aTeNbHBIX U Torapu(pMUdecKux
HEpPaBEHCTB

72

KontponbeHas pabdota: "MppannoHanbHble,
IOKa3aTeNIbHbIE U JIOTapuPMHUUECKHE
HepaBeHcTBa"

73

KommiekcHble uncia. Anredpandeckas v
TpUrOHOMeTpudecKast (POpMbl 3aIIUCH
KOMIUIEKCHOI'O YHCIIa

74

KommiiekcHbie yncna. AnreOpandeckas u
TpUTOHOMeETpUYecKas GOpPMBbI 3amKCh
KOMILJIEKCHOT'O YKcia

75

ApudmeTrueckre orneparuu ¢
KOMIIJICKCHBIMH YHCJIaMU

76

ApudmeTrueckre ornepauu ¢
KOMIIJIEKCHBIMU YUCIIAMHU

77

H300paxeHne KOMIUIEKCHBIX YU CEN Ha
KOOPIMHATHOM IJIOCKOCTH

78

N306paskeHne KOMIUIEKCHBIX Y CEN Ha
KOOPJMHATHOM MIIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUJIEKCHOT'O YHClIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMILJIEKCHOT'O YHclia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII OJIA




petieHus: PU3NIECKUX U T€OMETPUIECCKHIX
3a1a4

KontponeHas pabota: "KommiekcHbie

82 |
qyucia

83 HatypanbHble U 1enble yncia

84 HatypanbsHble 1 nenble yncna

85 [TpumMeHeHue MPU3HAKOB JIEIUMOCTH
LIEJIBIX YHCET

86 [TpumeHeHne MpU3HAKOB JAETMMOCTH
LIEJIBIX YHCEIT

87 [TpumMeHeHne MpU3HAKOB AETMMOCTH
nensix yucen: HOJl m HOK

38 [IpumeHeHne mpu3HAKOB AEIMMOCTH
nenpix yucen: HOJl u HOK

89 [IpumeHeHne mpu3HAKOB AEIMMOCTH
HEJTBIX YUCEI: OCTATKH 10 MOAYJTIO

90 [IpumeHeHne MpU3HAKOB JAETUMOCTH
LEJIBIX YHCEI: OCTATKU IO MOAYJIO
[TpuMeHeHue MPU3HAKOB JCITUMOCTH

91 LEeNBIX YuCcen: anropuT™ EBkiuaa s
pelICHHs 3324 B IIEJIBIX YU CIaX

92 KonTpomnbHas padora: "Teopust menbx
gucen"”
CucreMa U COBOKYITHOCTb YPaBHEHHH.

93 PaBHOCHIBHEIE CHCTEMBI U CHCTEMBI-
CIEICTBUS

94 CucremMa 1 COBOKYITHOCTb yPaBHEHUM.

PaBHOCHUIBLHBIE CHCTEMBI H CHCTEMBI -




CIICICTBUS

95 OCHOBHBIE METO/BI PELIEHHS CUCTEM U
COBOKYITHOCTEN PALIMOHAJIbHBIX YPaBHEHUI

OCHOBHBIE METO/IbI PELICHUSI CHCTEM H
96 COBOKYITHOCTEH MpPpallMOHAIBHBIX
YpaBHEHUI

OCHOBHBIE METO/Ibl PELICHUS CUCTEM U
97 COBOKYITHOCTEW NTOKa3aTeJIbHBIX
YpaBHEHHUI

OcHOBHEIE METOJbI PCHICHUA CUCTEM U
98 COBOKYITHOCTEN IMOKa3aTeJIbHbIX
YpPaBHEHHI

OCHOBHBIE METO/IBI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(MuyecKux
YpaBHEHUI

OCHOBHBIE METO/IbI PELICHUSI CHCTEM H
100 COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHUI

IIpumeHeHue CUCTEM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a7a4 13

101 pa3nMyHBIX 00J1acTEl HaAYKU U peabHON
’KM3HM, HHTEPIIPETALUS [T0JTyYEHHBIX
pe3yIbTaToB

IIpumeHeHne cucTeM K peIeHuIo
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

102 Pa3IMYHBIX 00JACTEH HAYKH U PeaIbHOU
KU3HU, UHTEPIIPETAIIHS OITYYEHHBIX

pE3YJIBTATOB




[TpumMeHeHue HEPaBEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTell HAYKU U peatbHON
JKU3HU, HHTEPIIPETAIHS MOTYIEHHBIX
pe3yIbTaTOB
KonTponbsHas padora: "Cucremsl

104 palMOHAIBHBIX, UPPAIIHOHATBLHBIX
MOKa3aTeNbHBIX U JIorapu(pMUIecKux
ypaBHeHUI"

105 PannonanpHbIC YpaBHEHUS C TapaMeTpaMu

106 PanmonanbHbIe HEPAaBEHCTBA C
napaMeTpaMu

107 PanmonanbpHbIE CUCTEMBI C TapaMeTpaMH

108 HppannonanbHbIe ypaBHEHNS,
HEPaBEHCTBA C IMapamMeTpaMu

109 HppanroHanbHbIe CUCTEMBI C
napameTpaMu

110 [TokasaresbHbIC ypaBHEHHUS, HEPABEHCTBA C
napaMeTpaMu

111 IToka3aTenbHbIE CUCTEMBI C TaPAMETPAMHU

112 Jlorapudmuyeckue ypaBHeHUs,
HEpaBEHCTBA C IMapaMeTpaMu

113 Jlorapumuueckne cucTeMsl ¢
napaMeTpaMu

114 TpuroHoMeTpuvecKre ypaBHEHHUS C
napameTpamu

115 TpuroHomerpruyeckre HepaBeHCTBA C

napaMeTpaMu




116

TpUTOHOMETPUIECKHIE CUCTEMBI C
napaMeTpaMu

117

[TocTpoenue u uccienoBanue
MaTeMaTUYECKUX MOJIeNIel peabHbIX
CUTYyallUil C MOMOIIBIO YPABHEHUM C
napameTpaMu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIIeN peaabHbIX
CUTYalMi C IOMOIIBIO CHCTEM YPABHEHUN
C napameTrpamu

119

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJEIIel peaabHbIX
CUTYallMil C TOMOILBIO CUCTEM YPABHEHUHN
C mapaMeTpaMu

120

KonrtponwsHas padota: "3agauu ¢
napameTpaMu"

121

[ToBTOpenue, 0600MIICHHE,
cucTeMaTu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06o0IICHNE,
cucTeMaTu3alus 3HaHul: "Y paBHeHUs"

123

[ToBTOpEHue, 0000IICHHE,
cUCTeMaTu3allys 3HaHU|: "Y paBHEHHUSL.
Cucrembl ypaBHeHU"

124

[ToBTOpeHue, 0000IICHHE,
cucrtematu3anus 3nanui: "HepaBencrsa"

125

[ToBTOpenue, 0000IICHNE,
cucremaTtu3auus 3HaHui: "HepaBencrea"

126

[ToBTOpEHUE, 0000IICHHE,




cuctemaTu3anus 3HaHui: "HepaBeHncTra"

[ToBTOpEeHue, 06061ICHNE,

127 cuctemaTtu3anus 3HaHuii: "[IponszBoanas u 1
e¢ npuMeHeHue"
[ToBTOpEHue, 0000IICHHE,

128 cucremaTtuzanus 3uanuii: "IIpousBonnas u 1
e¢ npuMeHeHue"
[ToBTOpenue, 0000IICHNE,

129 cucremaTtusanus 3Hanuii: "[IpousBonnas u 1
e¢ npuMeHeHue"
[ToBTOpenue, 00006IICHNME,

130 cucremaruzanus 3HaHuii: "MHTErpan u ero 1
npumMeHenue"

131 [ToBTOpeHue, 0600IICHNME, 1
cucremaTu3auus 3HaHuM: "OyHkuun"

132 [ToBTOpeHue, 0000IICHHE, 1
cuctemaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpeHue, 0600IICHKE, 1
cucremaTu3anus 3HaHui: "OyHkuun"

134 HToroast KOHTposIbHAs paboTa

135 Hrorosasi kOHTpoJIbHAs paboTa

136 [ToBTOpenue, 06061IIeHNE, 1
CHCTEMAaTH3alis 3HAHUI

OBHIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOINECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYHEHUKA

il

Komsirun FO.M. Anre6pa u matemarnyeckuii ananus. 10 kiacc: yaeOHUK 1715
o01eo0pa3oBaTeIbHBIX YUpexKIeHU: 0a30BbIi 1 npoduisHbi ypoBHU /HO.M. Konsrun
[u op.] mox pen A.B.Kmxuenko - M.: IIpocBemienue, 2022r.

0

labynun M.U. Anrebpa u Hayana MmaTemMaThudeckoro ananusa 10 kiacc: TuaakTHUYecKue
Matepuaisl. [Ipodunbuelil yposens. M.:Ilpocsemienne, 2021

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

®eonoposa H.E. M3yuenue anreOpsl 1 Hauaa MaTeMaTHyeckoro aHanmsa B 10 kiacce :
kHUra ans yuurens/Peonoposa TkaueBa — M.:IIpocsemenue, 2019

JunakTuueckue MaTepuasl 1o anareOpe v Hadaigam aHaiausa 1 10 u 11 kiacca /..
Uene, C.1.Caaxksn, C.1.1IBapudypr. M.: [Ipocsenienne ,2020

[ ]
Anre0pa u Hauana aHanu3a: COOPHUK 3a7a4 JJIsl MOJATOTOBKH M TIPOBEIECHUS UTOrOBOM
aTTecTanuu 3a Kypc cpenneit mkonsl / U.P. Beicoukwuii, J.U. 3BaBuy, b.I1. [Turapes u
np.; noxa pen. C.A. lllecrakoBa. M.: Baemcurma-M, 2020

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH

WurepHer-pecypces alexlarin.ru

https://resh.ed

u.ru/

https://uchi.ru/

https://www.yaklass.ru/

http://www.fipi.ru/ — ®UIIU

http://4ege.ru/ — 4 EI'D py

https://ege.sdamgia.ru/ — Pemy EI'D
https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-uchaschihsya-k-itogovoy-
attestacii-po-matematike-859786.html — O0Gob6mienne onbiTa padboTsl «Crucrema
MOJIFOTOBKH yYaIIUXCS K UTOrOBOM aTTECTAIlUU 1O MATEMATHKE)
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-

2017.pdf

INEYATHBIE MATEPUAJIBI VIS PA3JAYHN HA YPOKAX —
ITOPTPETHBI BBIJAIOIUXCA YYEHBIX B OBJIACTH
MATEMATUKU,JUJAKTHUYECKHE MATEPHUAJIBI 11O AJITEBPE U
IF'EOMETPUU, KOMIIVIEKTBI TABJINLI.

TEXHUYECKHUE CPEACTBA OBYYEHUSA KOMIIBIOTEP
IPENOJABATEJISA, MYJbTUMEJUWHBIN ITIPOEKTOP,
NHTEPAKTUBHASA JTOCKA.


https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
http://www.fipi.ru/
http://4ege.ru/
http://rsoko.dpo53.ru/wp-content/uploads/2017/09/Itogovyj-analiticheskij-sbornik-
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