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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma mo anreOpe W HayalaM MaTeMaTUYECKOTO aHalIW3a Ha YPOBHE
cpenHero oOmiero oopazoBanus moarororieHa Ha ocHoBe GI'OC COO, OOII
COO.

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TIPOTpaMMe cpeaHero oOmiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
W3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroi CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBaIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMIA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX JUISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIHMSMH aireOpbl M MaTeMaTHYeCKOTO aHajii3a pa3BUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKa3bIBATh
YTBEP)KJICHUS ¢ TIOMOIIBI0O WHIYKIIUA U PACCYXIaTh IEAYKTHBHO, HCIIOIH30BAThH
00001IeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUYECKOE MBIIIIJICHUE.

B xonme m3yuyeHus yueOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanu3a» OOyYarolIuecs MOTY4YaloT HOBBIA OIBIT PEIICHHs TPHUKJIAIHBIX 3aad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIEH PeaIbHbIX CHUTYaIluH,
UHTEPNpPETAllUd  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VY4eOHbI Kypc 00JlafacT 3HAYUTEIBHBIM BOCIMTATEIBHBIM TOTCHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyroned MpOAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSTEIILHOCTH, aKKypaTHOCTH ¥ OTBETCTBEHHOCTH 32 MOJTYYCHHBINA pe3yJIbTaT.

B ocHOBe MeToaMKN 00y4eHHS anredpe 1 HayajaaM MaTeMaTHIeCKOTo aHaIIn3a
JISKUT NEATeTbHOCTHBIA TPUHITUT O0OyUCHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIZICJICHBI  CIIEAYIOIIME COAEpKATeIbHO-METoauYeckue JimHuu: «Yuciaa u



BblUKCIEHUs», «DyHKIMU U rpadpukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoXkecTBa M JOrMKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMYECKUE JIMHUM HW3Y4aloTCsd Ha IPOTSHKEHHH [JBYX JIET
00y4YeHHs Ha YPOBHE CpeIHEro o01ero oopa3oBaHusl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ IOCTENEHHO HACHIIIasiCh HOBBIMH TeMaMU U pasaenamu. JlaHHbIi yaeOHbIi
KypC SBJISIETCS MHTETPaTHBHBIM, MOCKOJIBbKY OOBEIUHSET B ceOe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKHUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTH4YecKas JJoruka u apyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BATENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJECIb PEAIbHOW CHUTYyallud, INPUMEHATH 3HaHUS,
NOJIyYEHHBbIE MpPHU H3YYEHMHM Y4eOHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(OpMYIMPOBAHHON MaTeMAaTHUYECKOW 3a/aud, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConepxarenpHO-MeTOAUMYECKasl JIMHUAA «YUuCina ¥ BBIYMCIICHUS 3aBEpLIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAy4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensiercss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIOMIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YaloIIMMCS MHOXECTBA HATypalbHbIX, LEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB PpPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
pPalMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
braromapsi mocienoBaTeIpHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCEN WU
3HAKOMCTBY C BO3MOXXHOCTSIMHM UX MPUMEHEHUS I PELICHUs PAa3IMYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ poJiH B
IOCTPOECHNUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000ILeHuE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSIKEHWU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKJIOM
paznene IIporpaMMbl NpeayCMOTPEHO pELIEHUE COOTBETCTBYIOLIMX 3a1ad. B
pesynbraTe OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,



collepKalux mapaMerpbl. llojlydeHHbIEe yMEHHS IIMPOKO HCIOIb3YIOTCS MpH
UCCJENOBAaHUM (DYHKIHMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HauOOJBIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
Jlannast copepkarenbHasi TMHUS BKIIOYaeT B ceOs Takke (OpMUpPOBaHUE YMEHUN
BBIMIOJHATH  pacu€Tel 1o  (opmyrnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TakXKe BbIPAKECHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepurasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUICHUST 00yJarommxcs, GOpMUPYIOTCS HABBIKU JETYKTUBHBIX PacCykKICHUH,
paboTBl C CHMBOJBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEHCTB. AreOpa npezuiaraet 3¢ GeKTUBHbIE
WHCTPYMEHTBl I PEUICHUs MPAKTHYECKUX M €CTECTBEHHO-HAYUYHBIX 3a7ady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMM W TpaQUKU» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk U C pEIIeHHWEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUYM HAIIEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocooCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3AIMH, UCIOJIb30BAHUIO aHATIOTHH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX OOYYalolmMMCs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkareinbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHUSI MATEMATHUYECKUX MOJIeJIEd pPEalbHbIX CUTYyallui,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOTO aHaJn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAJIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIILIEHUS, (QOPMUPOBAHUIO YMEHHMH pacrlo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE 1 HCKyccTBe. O0yUaronecs y3HaroT O BBIAIOLINXCS



pe3yJsibTarax, MOJYYEHHBIX B XOJE€ pPa3BUTHUS MaTE€MaTUKH KaK HAyKd, U 00 HX
aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
U TpejararoT HaumboJjiee YHUBEPCAIBHBIM S3BIK, OOBEIMHSIOIIMN BCE pPa3/eibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BATh €TO IJISi BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

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



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. I[Ipumenenue npobeit u MPOIECHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUclIaMd.  Moayib
JEUCTBUTEIILHOTO YHUCIA U €ro cBoMcTBa. [IpnOnmxE€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEIN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM I[OKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymucna. CpoiictBa mnorapudma. [leciTUuHbIE U HATypaJIbHbBIC
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATILHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ 1ebIMu K03 P hUITMEHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUN, COIEPKAIIMX CTENIEHU U KOPHH.

HNppaunonanbHbie YpaBHEHUS. OcCHOBHBIE METOBI peLIeHus
VMPpalHOHAIBHBIX YPABHCHUMN.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue yYpaBHECHUS. OcHOBHBIE METOJIbI peleHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHH. OnpenenuTens MaTPUIbI 2 X2, ero FTEOMETPUUECKUAN CMBICI U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKIUHN U TPAPUKH

OyHkIus, crnocodbl 3amgaHus (QyHkiuu. B3auMHO o00patHble (QYHKIUH.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTku 3HaKOnOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hass W JpOOHO-TIMHEWHasT (PYHKUIMU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas (pyHKIHS C HaTypalbHBIM M LENbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS N-0if CTENeHU KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HATYypAJIbHBIM IOKA3aTENEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadgpukoB GyHKUIMNA 151 peLICHUs] YPABHEHU.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBaTEILHOCTEH. MeTon
MaTeMaTU4eCKOM HHIYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHaliu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOILIEH reOMETPUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
NpolEeHTOB. Vcrnosb30BaHWE TIPOTrpecCHH U PELICHUS peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W MX CcBoMcTBAa. TOuykM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOU K Tpaduky QyHKIUN.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucna. AnreOpandeckas U TpPUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEN IS PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCUIIbHBIEC CUCTEMBI
U CHCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHrne TpUroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3iIMuHbIX 00JacTel HAyKU U peasIbHOM )KU3HU, UHTEPIpETaLUs
IIOJIYYEHHBIX PE3YyJIbTaTOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

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

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxxaenne Hanboblero 1 HAMMEHbIIEro 3HaYeHU N HepephIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONpPEACIIEHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

HNuterpan. ['eomeTpuyeckuil CMbICI HHTETpaja. Beraucienue onpenes€HHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C TMOMOLIBI Au(depeHInaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh IPAKJAHCKON MO3UIIMU 00YUalOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUWSA, THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHHUH, pacCy>KIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHOM E€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAHUE BIIASHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB U OILIEHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eIOBEUECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBIABJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATHUN, YCTAaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KIIacCU(]UKaIUH,
OCHOBAaHMSI 17151 0000ILEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTh U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUECHUHN, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBO/IBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HanOoJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrIe ucciaeaoBareJabCKHeE AeiicTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEN0BATEeIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  MpoOsIeMy,



yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOAUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IPOIECCA, A TAaKKE BbIIBUraTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO pa3IUYHbIX BUAOB U (popM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaAEKHOCTD uH(popmaumn o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIC YHHBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOAYy pELICHHs 3aJauH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTaBIIATh CBOM CYXKACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EHTAllMK U OCOOEHHOCTEHN ayJUTOPHUHU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzamnus:
COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/aul, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.



CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pelieHHs
MaTeMaTUYECKOM 3a4a4u;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUMNHBI
JOCTHXKEHHSI WIM HEIOCTHIKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIIEHKY MIPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIBHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€Jdb COBMECTHOM
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U Pe3yIbTaT paboThl, 00001aTh
MHEHHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoOBbIX (popMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT MO KpUTEPHUSIM, COHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy ob0yuenuss B 10 kjacce 0OyyarOIIMICA TOJYYUT CIICAYIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3ay:

Yucia ¥ BbIYHCICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSIMU: PAIMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoauyeckas JIpoOb, TPOUEHTHI, HPPALMOHATBLHOE YHCI0, MHOXECTBA
pPALMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJIb ACHCTBUTEIBHOTO YUCIIA,;

OPUMEHATH JPOOM W TMPOLEHTHI JJIsl pPEIICHUs MPHUKIAJHBIX 3aJad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

NPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, TPABUJIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;

CBOOOJIHO OMNEpUpOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alMCU JEHCTBUTEIBHBIX YUCEI JIJIsl PeICHUS
MPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypaabHOU
CTEIICHH;



CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PAIlMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM YwMcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTApUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTa;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHAMH: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jM4HbIE METOJAbl PEIICHUS PAlUOHAIBHBIX U JIPOOHO-
pAallMOHAJIBHBIX YPABHEHUW, NPUMEHATH METOJ HHTEPBAJIIOB [UJI PEUICHHS
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOYJIEH C UEBbIMU KO3PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOI'OYJICHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy besdy u teopemy Buera s
pelLIeHus 3a1ay;

CBOOOJHO ONEPHPOBATH TMOHATHSAMHU: CHCTEMAa JIMHEHHBIX YpaBHEHMHI,
MaTpuIa, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
UCITIOJIB30BaTh CBOMCTBA ONpeenuTeNss 2 X 2 Juid BBIYUCIECHUS €r0 3HAa4yeHUs,
IIPUMEHATh ONPEACIUTENIA JUId PELIEHUs CHUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MOMOILIBIO CUCTEMBI JJUHEWHBIX YPABHEHUN,
MCCIIE0BATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAETUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPIKAIIMX CTENEHH C
palMOHAJIBHBIM [T0KA3aTeIIEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOdpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUIA;

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: HUPpPALMOHANbHbBIE, MOKAa3aTEJIbHbIE U
JorapuMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISAA POBEPKY KOPHEM;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYJIIBI ISl TPeoOpa3OBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOJHO OMEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBI  JIJII  PELICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHUI;

MOJICJIMPOBATh peallbHble CHUTYyalldd Ha S3bIKE€ alureOpbl, COCTABIATH
BBIPDAXKEHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJ1ayd, MCCIEA0BATh
MOCTPOEHHBIE MOJIEH C UCTIOIB30BAHUEM alllapaTa anreopsbl.



DyHKUMM U TPapuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIMM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBanus rpaduKkoB PyHKINH;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: OOJACTh OMPEACICHUS M MHOXXECTBO
3HaYeHUN PYHKUNU, HYJIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATHSAMM: UETHbIE M HEUYETHBIE (YyHKLUHU,
nepuoanyeckre GyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYyMBbI U
MUHUMYMBbl (DyHKIMH, HaumOOoJblllee M HaMMEHbIIEe 3HAaueHUE (YHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKLMS C HATypalbHBIM U
LENbIM [OKa3zaTeiaeM, rpa@uK CTENEeHHOW (PYHKIHMM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (yHKUMH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHUE UX TPAPUKOB;

cBOOOIHO ONEpUpPOBaTh MOHATHAMH: IOKa3aTelbHas M Jorapudmuueckas
(yHKUMH, UX CBOMCTBA U TpauKH, HUCIOIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHMU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpe/iesIeHue TPUTOHOMETPUUECKHUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCTIONB30BaTh Trpaduku  (GyHKIUN Ui HWCCIEAOBaHUS MPOIECCOB U
3aBHCHUMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUUECKasi MPOrpeccus, TMHEHHBIA U
OKCMOHEHIIUATIBLHBINA POCT, (hOpPMYIIa CIOKHBIX MMPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCUU JJIsi PEIICHUs peabHbIX 3aJlad MPUKIATHOTO
XapakTepa,

CBOOOJTHO OIEpUPOBATh MOHITHUIMU: MOCIEI0BATEIBLHOCTbD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIE TOCIEAOBATEIbHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MaJIbIX;

cBOOOIHO OMIEPUPOBATH MOHITHIME: HETIPEphIBHBIC (YHKITUH, TOUYKH pa3phiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QPyHKIINY;

CBOOOMHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpEephIBHAS Ha OTpE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI IS peLIeHUs 3a/1a4;

cBOOOJIHO OIEpUpPOBaTh TMOHATUSIMU: TIepBas U BTOpas MPOU3BOIHBIC
dbyHKUMH, KacaTellbHas K Tpaduky QyHKIUY;



BBIYHCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3HIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKHI CMBICT MPOU3BOJHON Jis
peleHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOIHO  ONEpUpPOBaTh  MOHATUSAMU:  MHOXKECTBO, OIEpaluud  Haj
MHO>KECTBaMU;

MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN alllaparT JUisl ONUCAHUs PEaJIbHbIX
MIPOILIECCOB U SIBJICHUH, IIPH PEIICHUU 33]1a4 U3 IPYTUX yU4COHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: OIPEAEIICHHE, TEOpEMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOI0 00BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICAd MOJYYUT CIECAYIOIIHUE
IPEIMETHBIE PE3yJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4e€OHOTrO
Kypca «Ainredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIN3ay:

Yuciia 1 BbIYHCICHHSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HAaTypaJIbHBIX U LENBIX YHUCEI, UCIIOIb30BATh MPU3HAKHU JIECIUMOCTH LIEJIBIX YUCET,
HOJl m HOK nHarypanbHBIX 4yucen g pelmieHus 3aAad, NMPUMEHSTb alrOpUTM
EBxnuna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOAYJIO, 3alMChIBaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCIa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hopMe, BBIMIOJIHATH apu(METUUYECKUE ONepaluy ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATUSIMHU: HUPPALMOHAJIBHBIE, MMOKa3aTeNbHbIE U
jJorapu(pMHUECKUe HEpPaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHUJIBHBIX IIEPEXOJI0B;

OCYILECTBISATh OTOOp KOpHEH TMpU pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OIEpUPOBaTh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOAuMble (OpPMYJBl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH pAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MOKA3aTENbHBIX U
Jgorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;



pemarhb palMoHaJIbHEbIE, UppalroHalIbHbIE, MOKa3aTelbHbIE,
jgorapupMUYeCcKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coJiepKaliyue MOAYJIU U apaMeTphl;

IPUMEHSATH TpadUuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUI U HEPABEHCTB, a
TaK)K€ 3a/1a4 C NapaMeTpaMu;

MOJICIMPOBATh peajbHbIE CUTyallMd Ha fA3BIKE alredpbl, COCTaBJISATh
BBIDOKEHUSI, YpPABHEHHUsS, HEPABEHCTBA W HUX CHCTEMbl IO YCJOBHUIO 3a/layH,
UCCJIENOBATh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IJIOCKOCTH;

CBOOOZIHO  ONEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
GyHKIU;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS U HCCIEAOBAaHUS pealbHbIX
IIPOLIECCOB.

Havana mareMaTH4ecKOro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsSl UCCIIEN0BaHUS (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HauOOJIbIIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOJHYIO [UJISi HAXOXKJICHHUS HAWy4dlIero peleHus B
IPUKIATHBIX, B TOM YHCJIE COLMATIbHO-9KOHOMHUYECKHUX, 3a]1a4ax, JUIsl ONpeaAesICHUs
CKOPOCTHU U YCKOPEHUS TpoIiecca, 3aaHHoro GopMyIioi uin rpadukoMm;

CBOOOJHO  ONEpHUPOBATh MOHATHSAMHU: [EpBOOOpa3Has, ONpeneIEHHBIMI
UMHTErpall, HaXOAWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (YHKUMHA W BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAMTh IJIOLIAAM IUIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOUIBIO UHTETpaa;

UMETh NPEJCTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAaHUM Ha IpUMEpPE
cocTaByieHUs U PepeHIINaIbHBIX YPaBHEHUN;
peliaTh NpUKJIagHbIe 3aJa41, B TOM YHUCJI€ COLIMaTbHO-3KOHOMUYECKOTO U
(bu3nUecKoro xapakrepa, CpeJICTBaMi MaTEMAaTUYECKOT0 aHAJIn3a



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBo yacoB

HaumeHnoBaHnue pa3aesioB u

Konrpoabn
TeM IPOrpaMMbl Bcero
n ble padoThI

Ipaxk
THYe
CKHe
pado
ThI

DyeKkTpoHHbIe (1U(ppoBLHIE)
o0pa3oBaTesIbHbIE pecypehbl

MHOXECTBO
JICHCTBUTEIbHBIX YUCEI.
MHOTrO4JICHEL.

1 PanmonansHubie 15 1
ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YpaBHEHUMN
OyHKIUYN U TpapUKH.

2 CrenenHast GyHKIIHS C 5 1
LIEJIBIM ITOKa3aTeaeM

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

Apudmernaeckuit
KOpEHb N-Ol CTEIICHHU. 13 1
Hppauunonansusie

ypaBHEHMS

https://resh.edu.ru/subject/51/
https://www.yaklass.ru/p/algeb
ra/11-klass

Tloka3arenpHas
K.
4 ym 12 1
Tloka3zarenbpHbIE
ypaBHEHUSA

https://resh.edu.ru/subject/51/

Jlorapupmuyeckas
5 Qymctus 19 1
Jlorapudmuueckue
YpaBHEHHS
Tpuronomerpuueckue
6 BBIPAKEHUS U 45 1
YpaBHEHHS

[MocnenoBarenbHOCTH U
HpOrpecCHr

https://resh.edu.ru/subject/51/
https://www.yaklass.ru/p/algeb

ra/11-klass

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/51/

HenpepsiBHble 20 1
¢bynkun. [IpousBonnas

https://resh.edu.ru/subject/51/

[ToBTOpEHHUE,
9 0000111EHME, 5 1
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YACOB I10 ITPOTPAMME 136 8
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11 KIIACC

KoaunuecTBO 4acoB

Kont JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U B poJib IMpakTuy (uudposBbie)
n/m TeM NPOrpaMmbl ¢ HbIE ecKHe o0pa3oBaTejibHbIE
ero pabdor  paGoThI pecypchl
bl
1 UccnenoBanue GpyHKImii ¢ 18 1 https://resh.edu.ru/subj
MTOMOIIIbIO TTPOU3BOHON ect/51/
https://resh.edu.ru/subj
2 [TepBooOpasHast 1 HHTETpa 17 1 ect/51/
I'paduku
TPUTOHOMETPHUICCKUX )
3 b . 20 0 https://resh.edu.ru/subj
YHICHIH. ect/51/
Tpuronomerpuueckue
HEpPaBEHCTBA
HppanmonanbHele, https://resh.edu.ru/subj
MoKa3aTeyibHbIE U ect/51/
4 24 1
norapudmudeckue https://www.yaklass.ru
HEPaBEHCTBA [p/algebra/11-klass

5 K OMILICKCHELE SHCA 10 1 https://resh.edu.ru/subj
ect/51/
https://resh.edu.ru/subj
ect/51/

6 HatypanbHble u 1esbie urncia 3 0 https://www.yaklass.ru
[p/algebra/11-klass

Cucremsl parmoOHaIbHBIX, https://resh.edu.ru/subj

HMPPALMOHAIIBHBIX ect/51/

7 12 1

MOKa3aTeNIbHbIX U https://www.yaklass.ru

JorapupMHUUECKUX ypaBHEHUN Ip/algebra/11-klass
https://www.yaklass.ru
Ip/algebra/11-
klass/uravneniia-i-

8 3amauu ¢ mapaMeTpamu 16 1 neravenstva-
9121/uravneniia-i-
neravenstva-s-
parametrom-9173

IT

9 OBTOPEHHE, 06061ueH1fe, 16 1

cucTeMaTu3aIys 3HaHU
OBUIEE KOJIMYECTBO YACOB 7 0
1O ITPOI'PAMME 136
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa u Havajga MareMatndeckoro anaiausa. Anumos LA u ap. (10-11)
(bazoBerit/ Yrnyonéunsiit) Amumos 1. A., Komsarun FO. M., Tkauésa M. B. u np.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

AnreOpa 1 Hadajna MaTEMaTUYECKOT0 aHainu3a. Jlunaktuueckue marepuaisl. 10
kiacc. ba3oBsiii u yrinyonéunsiii ypoBau. (K yue6nuky Annmona I11.A.)
Anrebpa u Hauajga MaTeMaTU4eckoro aHanuza. /lunaktuueckue matepuansl. 11
kiacc. ba3oBsiii u yrinyonéunsiii ypoBau. (K yue6nuky Anumona I11.A.)
CamocrosiTenbHbIE U KOHTPOJIbHBIE paboThl 1o anredpe 10-11kn. ABT. Epmosa
A.IL., 'ono6opoasko B.B.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/51/

https://www.yaklass.ru/p/algebra/11-klass



