IIpunoxenne 1 kK OCHOBHOM 00pa3oBaTebHON ITporpaMmme
CpeIHero o0miero o0pa3oBaHus B COOTBETCTBUU C
®denepabHbIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
crangapToM u denepaibHON 00pa3oBaTeNbHON
IpOrpamMMoOil OCHOBHOT'O 0011IeT0 00pa30BaHUs

I'ocynapcTBenHOe 0101:KeTHOE 001I€00pa30BaTeIbHOE YUpeKAeHne
cpeaHsis 001meo0pa3oBare/ibHas mKoJIa Ne356
¢ yriry0JieHHbIM H3yYeHHeM HeMelKOro U aHTJIMHCKOro siI3bIKOB
Mockosckoro paiiona Cankr-Ilerepoypra

«ITPUHATA» «YTBEPXJIEHA»
Pemenuewm Ilegarornueckoro cosera Hupextop 'bOY mikomnst Ne 356
I'BOY mikomnsr Ne 356 MockoBCcKOro paifoHa A.A. Hexmonosa
Cankr-IlerepOypra [Ipuka3 ot 29.08. 2025 Ne 112
ITpotokom Ne 1
ot 29.08.2025

AOOKYMEHT NoAnuCAH
C y4eToM MOTUBUPOBAHHOTO MHEHHUS ANEKTPOHHOU NOANUCKIO
Coserta poaureneit Ceptudmkar
[Ipotokon Ne 1 ot 25.08.2025 00b9f50ea02e46a090547df8262d4a3456

Bnapneneu Heknonosa AneHa ApTeMOBHa

C yueToM MOTHBHPOBAHHOTO MHEHHUS
CoBerta 00yvaromuxcs
IIporokoin Ne 1 ot 25.08.2025

PABOYAS ITPOT'PAMMA
yueOHoro npeamera ""Ajredpa v HauaJIa MATEMATHYECKOTO
aHaJu3a. YriyOJieHHbIA YPOBEHb "

nJa 10-11 kaaccos

Cankr-IletepOypr
2025



INOACHUTEJIbHAS 3AIIMCKA

VYuebnbiii Kypc «Anredpa U Havyalla MAaTEMATUYECKOTO aHAIHM3a» SBISICTCS OJHUM W3
HauOoJiee 3HAYMMBIX B MpPOrpaMMe CpPEeAHEro oOlero o0pa3oBaHUs, MOCKOJIbKY, C OJHON
CTOPOHBI, OH 00€CIEeYMBAET WHCTPYMEHTAIbHYIO 0a3y Uil M3y4YEHHS BCEX €CTECTBEHHO-
Hay4HbIX KYpPCOB, a C JIPyrOil CTOPOHBI, (POPMUPYET JIOTMUYECKOE U aOCTPAKTHOE MBIIIJICHUE
oOy4Jaronmxcsi Ha ypoBHE, HEOOXOJIMMOM JJIi OCBOCHHUSI MH(POPMATHUKH, OOIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTHM W JIPYyrUX JUCHUIUIMH. B paMkax paHHOro ydeOHOro Kypca
oOydJaroniyecsi OBJIaJIEBAIOT YHUBEPCAIbHBIM SA3BIKOM COBPEMEHHOM HayKH, KoTopas
(dbopMynupyeT CBOM JOCTHKEHHUS B MaTeMaThuueckoi popme.

VY4eOHblil Kypc anredpbl U Hayal MaTeMaTHYECKOTO aHajau3a 3aKjaJbIBae€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHaMU (U3UKH, XUMHH, OHOJOTHH, MOHUMAaHHS OCHOBHBIX
TEHACHIINNA Pa3BUTHSA SKOHOMHUKHU M OOLIECTBEHHON XU3HU, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO MCIIOJIB30BaTh UX IS
JanbHeiero o0pa3oBaHUs W B IOBCEIHEBHOW »KM3HM. B TO ke BpeMs OBIajeHuE
a0CTpPaKTHBIMU M JIOTUYECKH CTPOTMMM KOHCTPYKLUSIMU alreOpbl M MaTeMaTH4eCKOro
aHanu3a pa3BUBACT YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTD,
JIOKa3bIBaTh YTBEPKIAEHHUS C MOMOILBIO MHIYKIIMHU U PACCYKIATh I€YKTUBHO, UCIIOIb30BATh
000011IeHNE U KOHKPETU3allno, adCTparupoBaHue M aHAJIOTHI0, (OPMUPYET KPEaTHBHOE U
KPUTUYECKOE MBILLIICHUE.

B xone u3ydeHusi yueOHOTro Kypca «Airedpa M Hadajlla MaTeMaTUYECKOTO aHAJIA3a»
oOydJaromrecs: MoaydaloT HOBBIM OMBIT PEIICHUS TPHUKIAAHBIX 3a/1a4, CaMOCTOSTEIHHOTO
MIOCTPOCHUSI MATEMATUUYECKUX MOJICNIEH pealIbHbIX CUTYyallui, HUHTEPHPETAIIUU MTOTYUYECHHBIX
pElIeHU, 3HAKOMATCS ¢ IPUMEpPaMHU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPO/IE, HAYKE
1 UCKYCCTBE, C BBIJAIOIINUMUCS MAaTEMATUUYECKUMU OTKPBITUSAMH U UX aBTOPaMHU.

VY4eOublii Kypc 00Ja/7aeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIU
peanu3yeTcsl Kak 4yepe3 y4eOHbIH maTepuall, crocoOCTBYIOMIMK (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaK M dYepe3 cnenuduky ydeOHOW NeATeNbHOCTH, TpeOyromiei
MPOJIOJDKATEIFHON  KOHIIEHTPAIlMM BHUMAHUS, CaMOCTOSITEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJyYCHHBIN PE3yJIbTAT.

B ocHoBe MeTonuku 00yueHus anredpe W HayajgaM MaTeMaTUYECKOIro aHaln3a JIEKUT
JEeSTENbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykrype yueOHOoro kypca «Anredpa M Hadaja MaTeMAaTUYECKOTO aHAIU3a»
BBIJICJIEHBl CJEAYIOIINE COAEPKATEIbHO-METOAUYECKHE JTUHUU: «YHuciaa U BBIYHMCICHUD,
«DyHKIMM U rpaduKn», « Y paBHEHUS U HEPaBEHCTBa», «Havasia MaTeMaTHUECKOr0o aHaIn3ay,
«MHoXxecTBa U J0ruka». Bce 0OCHOBHBIE COEpKATEIBHO-METOANYECKUE JIMHUM H3y4aroTCs
Ha IPOTSHKEHUU JBYX JIET 00yUYEHUSI HAa YPOBHE CPEHEr0 o01ero o0pa3oBaHusl, €CTECTBEHHO
JOTIONHSSL IPYT ApYyra M MOCTENEHHO HACHIIASICh HOBBIMU TEMAaMH W pasjenaMu. JlaHHbIN
y4eOHbI KypC SIBJISI€TCS MHTETPATUBHBIM, IOCKOJBKY OOBEAMHSIET B cede coiepKaHue
HECKOJIBKUX MaTeMaTUYEeCKUX JUCUMUIUIMH, TaKUMX Kak anredpa, TpPUTOHOMETpUS,
MaTEMaTUYECKUN aHAJIN3, TEOPHUsT MHOKECTB, MaTeMaTH4yeCcKas JIoruka u apyrue. Ilo mepe
TOr0 Kak OOydyarouiyecsl OBJIaJEeBalOT BCE 0ojiee MMPOKUM MaTEMaTHUYECKUM alaparoM, y
HUX  [OCJIEJIOBATEIbHO  (POPMHUpYETCSI U COBEPLUEHCTBYETCS  YMEHHE  CTPOUTH



MaTEMAaTUYECKYI0 MOJIeNIb pPEabHOM CHUTyallud, NPUMEHSTb 3HAHUS, IOJIYYEHHBbIE MPU
U3y4eHUH Yy4eOHOro Kypca, [UIsi pEUIEHUsI CaMOCTOATENbHO CPOPMYIHPOBAHHON
MaTEeMaTUYECKOH 3a71a4M, a 3aTeM UHTEPIIPETUPOBATH CBOW OTBET.

CopnepxarenpHO-MEeTOAUYECKAass JHHUS  «YuWcrma ¥ BBIYUCICHHS — 3aBEpIIAeT
(dhopMHpOBaHNE HABBIKOB MCITOJIH30BAHUS ICUCTBUTEIBHBIX YHCEI, KOTOPOe ObUIO HAYaTo Ha
YpPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpennero obiero oopazoBaHusi ocodboe
BHUMaHHE yIeIeTCsl (POPMUPOBAHUIO HABBIKOB PAIIMOHATBHBIX BBIYUCICHHUH, BKITFOUAIOIINX
B ce0s WCIOJB30BaHUE pPa3IWYHBIX (OPM 3alUCH YWCIa, YMEHHE JellaTh MPHUKUIKY,
BBITIOJIHATD TPUOIMKEHHBIC BBIYMCIICHHS, OIICHUBATh YHCIIOBBIC BBIPKCHHS, PadOTaTh C
MaTeMAaTHYECKUMU KOHCTAaHTaMHU. 3HAKOMbIE OOYYarOIIMMCS MHOKECTBAa HATypaJbHBIX,
IEJIBIX, PAIIMOHAIBHBIX U JCHCTBUTEIBHBIX YUCEN TOTIOTHIIOTCS MHOYKECTBOM KOMILIEKCHBIX
qricell. B Ka)KI0M U3 3TUX MHOXKECTB paCCMaTPUBAIOTCS CBOMCTBEHHBIC MY Crie(HuecKre
3aJlayu ¥ ONepaIliy: JeJICHUE HAIIeJIO0, OTIEPUPOBAHUE OCTATKAMU HA MHOKECTBE I1EJIbIX YHCE,
0CcOOBIE CBOMCTBA PAIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apuPMETHIECKUE ONIEpaIiy, a
TaK)K€ M3BJICUYCHHE KOPHS HATypaJlbHOW CTENEHU Ha MHOMKECTBE KOMIUICKCHBIX YHCEIL.
brnaromapst mocnenoBaTeIbHOMY PACIIUPEHUIO KPyTra HCIOIb3YEMbBIX YHCET W 3HAKOMCTBY
C BOBMOKHOCTSIMM WX TPUMEHEHUS [UIS PEIICHUS pPa3IudHbIX 3a1ad  (HOpMHUPYETCS
MIPE/ICTABIICHUE O CIWHCTBE MaTEMaTHKH KaK HAyKu W €€ pOJM B IMOCTPOCHHUU MOJemei
peaJbHOro MHUpA, MKUPOKO UCIIOIB3YIOTCSE 0000IIEHUE U KOHKPETU3AIIUS.

JIunus «YpaBHEHHUS U HEPABEHCTBA» Peallu3yeTcs Ha MPOTSKEHUU BCEro 00yueHUs Ha
YpOBHE CpeaHero oOmero oOpa3oBaHUs, IMOCKOJIBbKY B KaxaoM paszzene IIporpammel
NpeyCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3a7ad. B pesynbrare oOydaromuecs
OBJQJICBAIOT  PA3IMYHBIMM METOJIaMH  PELICHUS] PAlUOHAJIbHBIX, HPPALUOHAIbHBIX,
MOKA3aTeNIbHBIX, JIOTAPU(DMHUUYECKUX W TPUTOHOMETPUYECKUX YpPABHCHHM, HEPABEHCTB U
CUCTEM, a TaKXKe 3a7ad, coaepKammx mapaMmerpbl. lloydeHHblE yMeHUS IIUPOKO
UCIIOJIB3YIOTCSL MPU MCCIEIOBAaHUU (PYHKUMH C MOMOIUBIO IPOU3BOJHOM, NMPU PEUICHUU
NPUKIAAHBIX 3a/ad M 337a4 Ha HAXOXKJIEHUWE HaWOONbIIMX W HAUMEHBIIMX 3HAYCHUU
¢bynkuuu. JlaHHas conep:kaTelibHas JMHUS BKJIIOYAeT B ce0d Takxke (popMupoBaHue yMEHUN
BBINIOJIHATHh pacu€Thl Mo ¢opmysam, NpeoOpa3oBaHMs palMOHAIbHBIX, UPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAXKEHHUM, a TaKKE€ BBIPAKECHUM, COAEPKAIUX CTENEHU U
norapudMbl. brarogaps uzyuyeHuro ajredpanyeckoro marepuana MpoOUCXOAUT AalibHeiiiee
pa3BUTHE ANTOPUTMUYECKOTO M aOCTPAKTHOI'O MBIIUICHUS O0YyYarolmuxcsi, GOpMUPYIOTCS
HABBIKU JEAYKTUBHBIX PacCyKJIeHUU, pabOThl ¢ CUMBOJBHBIMU (hOpMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEN M 3aBUCHMOCTEHW B BHJIE€ PAaBEHCTB U HEpPAaBEHCTB. AireOpa mpejaraet
3¢ (HEeKTUBHBIE UHCTPYMEHTHI /I PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aj1ad,
HarJIsiJHO IEMOHCTPHUPYET CBOU BO3MOXHOCTH KaK I3bIKa HAYKH.

ConepxaTenbHO-MeTOANYEeCKas TUHUS «DYHKIMHU U TpaQuK» TECHO MEPEeIIeTaeTcs ¢
IPYTMMH  JIMHUSIMA ~ y4e€OHOTO Kypca, TIOCKOJbKY B KaKOM-TO CMBIC]IE  3a7a€T
NOCJIEIOBATENBHOCT M3Y4YEHUs Marepuasia. M3ydeHHe CTENEeHHOHM, MOKa3aTelbHOM,
gorapuMUYECKOH U TPUTOHOMETPUYECKUX (PYHKIUH, HX CBONCTB U TpaduKOB,
UCIOJIb30BaHUE (QYHKUUN JUIsl pelIeHuUs 3a/1ay U3 JPYrUX Y4eOHBIX MPEIMETOB U peabHON
KU3HU TECHO CBSI3aHO KaK C MAaT€MaTUYECKHM aHAJU30M, TaK U C PEIICHHUEM ypaBHEHHU U
HepaBeHCTB. [Ipu 3ToM OosbIIOE BHUMaHUE yaenseTcs (OpMUPOBAHUIO YMEHHUS BBIpakKaTh
dbopMynaMu 3aBUCUMOCTH MEXIY Pa3IUYHBIMUA BEIMYMHAMH, HCCIIEIOBATh TMOJYyYEHHbIE
byHKIMHA, CTpouTh uX rpaduku. MaTepuan 3TOW COAEpKaTeNbHON JWHWUW HAIEIeH Ha



pa3BUTUE YMEHUIN U HABBIKOB, MTO3BOJISIIONIMX BBIPAKATH 3aBUCUMOCTH MEXK/ly BEJIMYMHAMU B
pasnuuHoi hopme: aHATUTHIECKOH, rpadnueckoit u cinoBecHol. Ero n3yuenue crocooCcTByeT
Pa3BUTHUIO AJITOPUTMHUYECKOTO MBIIIUICHHUS, CIIOCOOHOCTH K OOOOIIEHUIO U KOHKPETHU3AIlUH,
HWCHOJIL30BAHUIO aHAJIOTHUH.

ConepxarenpHas muHuA «Havgana MaTeMaTHUeCKOT0O aHAIN3a» MO3BOJISIET CYLIECTBEHHO
pacUIMpUTh KPYT KaK MAaTEMAaTUYECKUX, TaK U MPUKIAAHBIX 3a71a4, JOCTYITHBIX 00YUYarOIIMMCS,
TaK KaK y HUX MOSIBISIETCS BO3MOXKHOCTh CTPOUTH TpaUKH CIOKHBIX (DYHKIIUN, ONIPEEsITh
X HauOOJIbIINE W HAUMEHBIIME 3HAYEHUS, BBIYUCIATH IUIOMAAu (QUryp u oO0bEMBI Ted,
HaXOJIUThb CKOPOCTH M YCKOPEHUs IpoleccoB. J[aHHas coleprKaTeibHasl JIUHUS OTKPBIBAET
HOBBIE BO3MOYXHOCTH IIOCTPOCHHUsI MaTEMAaTHYECKUX MOJEJIEH peajbHbIX CUTYyalluH,
IIO3BOJISICT HAXOAUTh HAWJIy4yllee pEIICHWE B NPUKIAJAHBIX, B TOM YHCIE COLUAIBHO-
HKOHOMHUYECKHUX, 33]1a4axX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTUYECKOI0 aHAJIU3a CITIOCOOCTBYET
pa3BUTHIO  aOCTPakTHOTO,  (POPMATBHO-IOTUYECKOTO W KPEATUBHOTO  MBIIUICHUS,
(bOopMHUPOBAHUIO YMEHUH Paco3HABAThH MPOSBICHUS 3aKOHOB MaTEeMAaTUKU B HAYKE, TEXHUKE
u uckyccrBe. OOyuaromuecsi y3HAIOT O BBIIAIOIIMXCA Pe3yJibTaTax, MOJYYCHHBIX B XOJE
pPa3BUTHS MaTEMATUKU KaK HayKH, U 00 UX aBTOpax.

CopepxxarenbHo-MeToquYecKass JTuHUA «MHOXecTBa M JIOTMKa» BKIIOYAaeT B ce0s
AJIEMEHTBl TEOPUHU MHOXKECTB W MATEMATHUYECKOM JIOTMKH. TeOopeTUKO-MHOKECTBEHHBIE
IpEe/ICTaBIICHUs MPOHU3BIBAIOT BECh KYpC LIKOJIBHOM MaTeMaTUKU U MpejjiaraloT Haudosee
YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONMN BCE pa3lielbl MAaTEMATUKH U €€ MPUIOKEHUN, OHU
CBSI3BIBAIOT PA3HbIE MATEMATHUYECKUE IUCLUIUIMHBI U WX IPUIIOKEHUS B E€IUHOE LEJOE.
[ToaTOMy Ba’KHO 1aTh BO3MOKHOCTh 00YyUaromeMycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN
SA3bIK COBPEMEHHOM MaTE€MaTUKU W MCIIOJb30BaTh €ro JJISI BBIPAXKEHUS CBOUX MBICIEH.
Jpyrum Ba>XKHBIM MPU3HAKOM MATEMATHUKHU KAK HAYKH CJIEAYET NPU3HATh CBOMCTBEHHYIO €U
CTPOTrOCTh OOOCHOBaHUW W  CJIEJOBaHUE OMNPEACIIEHHBIM MpaBUIaM  IOCTPOCHHUS
J0KA3aTeJbCTB. 3HAKOMCTBO C JJEMEHTAaMHU MAaTEMaTU4YeCKOM JIOTMKHA CIIOCOOCTBYET
Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS OO0Y4YaroIIUuXcsi, IMO3BOJIIET KM CTPOUTH CBOU
paccy X JeHUs Ha OCHOBE JIOTHYECKUX TIpaBuj, (OpMHUpPYET HABBIKM KPUTUUYECKOTO
MBIILJICHUS.

B yuebHOM Kypce «AnredOpa u Hauajga MaTeMaTHUYECKOTO aHaIM3a» MPHUCYTCTBYIOT
OCHOBbI ~MaTeMAaTUYECKOTO MOJEIMPOBAHUS, KOTOpPbIe IPHU3BAHBI CIOCOOCTBOBATH
(OpMHUPOBAHNIO HABBIKOB MOCTPOCHHSI MOJENEH peallbHbIX CUTyaluil, UCCIETOBAHUS ITHX
MOJIeJIeld ¢ MOMOILIBIO amnmapara aiareOpbl U MAaTeMaTHYeCKOro aHalli3a, MHTEpIpETaluu
MOJIYYEHHBIX Pe3yibTaToB. Takue 3aJaHus BILUIETEHbI B KaXKIbIM U3 Pa3[esioB MPOrPaMMBbl,
MIOCKOJIbKY BECh MaTepuall yY4yeOHOro Kypca IIMPOKO MCHOJB3YeTCA Uil PELIeHUs
MPUKIAAHBIX 3a/1a4. [Ipu perieHnn peaibHbIX MPaKTUYECKUX 3a/1a4 00y4aroluecs pa3BUBatOT
HaO0JII0AATEeNIbHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, a0CTPparupoBaThCsl, UCIOJIb30BATh
aHaJoruio, o000IAaTh U KOHKPETU3UPOBATh Mpobaemy. [esrenbHocTh MO (HOPMUPOBAHUIO
HABBIKOB PEIICHMs] MPUKIAIHBIX 3a/lad OpraHU3yeTcss B MPOLIECCE H3YYEHHUs BCEX TEM
yueOHOro Kypca «Anredpa 1 Hayana MaTeMaTHYECKOIO aHAJIN3a.

Ha wusyuyenme yueOHOro Kkypca «Anredpa W Hadajia MaTeMaTHYECKOTO aHau3a»
orBoauTcs 272 vaca: B 10 kinacce — 136 yacos (4 yaca B Henento), B 11 knacce — 136 yacos (4
yaca B HEJIEIH0).



COJEP) KXAHUE OBYUEHMUSI
10 KJIACC
YucJia ¥ BbIYUCTICHUA

Panmonanbabie ynciia. OOBIKHOBEHHBIE U ACCATUYHBIE APOOH, TPOLICHThI, 0ECKOHEUHBIE
nepuoandeckue poodu. [lpumenenue apobeit U MPOLEHTOB VISl PEIICHUS TPUKIIAIHBIX 3a]1a4
W3 PA3IMYHbIX OTPACIEH 3HAHUU U PEAIbHOU KU3HU.

JleficTBuTEeNbHBIC YKcia. ParimoHaabHble M UppalioOHaIbHbIe Ynciia. ApudMeTHICCKUE
OIepanuu ¢ JEUCTBUTEIbHBIMU YHCIaMU. MOyib AEWCTBUTEIBHOTO YHCJIAa U €r0 CBOMCTBA.
[TpuGamkEHHbIE BBIYUCICHUS, IPaBHJIa OKPYIJICHHUS, NPUKHIAKA W OIEHKA pe3yibTaTa
BBIUMCJICHHUH.

Crenenb ¢ nenbiM nokazarenem. bunom Hetotona. Mcnonb3oBanue noaxoasiein popMbl
3allUCU JCUCTBUTENIBHBIX YHCEN JUIsl PELICHUs IPAKTUYECKUMX 3aJad U IPEJICTaBICHUSA
JAHHBIX.

ApubmMeTnueckuii KOpeHb HaTypaJTbHON CTETICHU U €T0 CBOMCTRBA.

CreneHb C palMOHAIbHBIM MOKA3aTEIEM U €€ CBOWCTBA, CTENEHb C JCHCTBUTEIIHLHBIM
[I0KA3aTeJEM.

Jlorapudm uncna. CoiictBa orapudma. Jlecaruunbie u HaTypaJIbHBIE JTOTAPUPMBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHTE€HC YMCIOBOTIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTAaHI€HC YHCIIOBOIO apryMEHTA.

YpaBHEHUA U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHNS U YpaBHEHUSA-CAEACTBUsL. HepaBeHCTBO, pelieHne HEpaBEHCTBA.

OcCHOBHBIE METO/Bl pEHICHUS LEIbIX M JAPOOHO-pPAIlMOHANBHBIX YpPAaBHEHHH U
HEPABEHCTB. MHOrOYJICHBI OT OJHOW MEPEMEHHOMW. [[eJieHHne MHOro4jieHa Ha MHOTOYJIEH C
octatkoM. Teopema besy. MHorousnens! ¢ nensimu ko3 dunnentamu. Teopema Buera.

[IpeoOpazoBaHUsI YNCIOBBIX BBIPAKEHU, COEPKAIIMX CTENIEHN U KOPHH.

WNppaunonanehble  ypaBHEHUs. (OCHOBHBIE METOJBl PELICHUS HppPalUMOHAIbHBIX
YPaBHECHUU.

IToka3aTenbHbIC YPaBHCHUA. OcCHOBHBIC MCTOAbI PCHICHUS ITOKA3aTCIIbHBIX ypaBHCHHﬁ.

[IpeoOpazoBaHue BbIpaXXeHU, COAEpKALTUX JTOTapU(MBbI.



Jlorapupmuyeckue ypaBHeHHs. OCHOBHbIE METOJABI pEHICHUS JOorapupMUUECKUX
YPaBHCHUU.

OcHoBHBIE TpUTOHOMETpUYeckne ¢Gopmynbl. [IpeobpazoBanre TPUTOHOMETPUUECKHUX
BBIpAKECHUU. PenieHne TpUroHoMeTpuYECKUX ypaBHEHUMN.

Pemienne cucteM JMHEHWHBIX ypaBHEHUW. Marpuia CUCTEMbl JIUHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuilbl 2X2, €ro TE€OMETPUUYECKHU CMBICI M CBONCTBA, BBIYUCICHHUE
€ro 3HaYCHUsA, MPUMEHECHUE ONPENCIUTENS ISl PEUICHUS CUCTEMBI JINHEWHBIX YpPaBHECHUM.
Pemienne npuknaaHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEHMHBIX ypaBHEeHHH. McciieqoBanue
MMOCTPOEHHON MOJIEJIM C TIOMOIIBIO MATPHUI] U ONIPEACITUTEIICH.

[TocTpoeHne MaTeEMaTHYECKUX MOJENIEN PEAaTbHOM CUTYAIMU C TIOMOIIBK YPABHEHUM U
HEpaBeHCTB. [IprMeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3a1a4 U
3a/la4y U3 pa3auvHbIX 00JacTeil HAYKH U peajbHOM KU3HU.

DOyHKUUHA U TPapuku

OyHkuus, crnocoObl 3amanus (yHKuuH. B3anmHo oOpatHble QyHkumu. Kommosurms
¢bynkuumii. ['padux pynkumnn. dnemMeHTapHble npeodpa3oBaHus TpadUKoB GyHKLIUM.

OO6unacTth onpeseieHnsi U MHOKECTBO 3HaueHud pyHkiuu. Hynu dynkuuu. [TpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE U HeuéTHbIe pyHKuuu. [leprnonnyueckue Gpynkiuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI QyHKIHH. Hanbombiee u HauMeHbIee
3HauYCHUS (PYHKITUU Ha TPOMEKYTKE.

Jlunelinas, KBaJipaTUyHas U APOOHO-IMHEIHAS QYHKIIUU. DJIEMEHTapHOE UCCIIEIOBAHNE
Y TIOCTPOCHUE UX TPadUKOB.

Crenennast GyHKIUS ¢ HaTypaJdbHBIM M II€JIBIM TOKa3zaTesneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa U TpaduiKk KOpHS N-Oi CTENEHU Kak (PYHKIIMU OOpaTHON CTENEHU C HATypPalbHBIM
MOKAa3aTeJIeM.

[lokazatenbHass u Jorapupmuueckas (QYyHKUMHA, UX CBOWCTBA U  IpaPUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelieHus ypaBHEHUH.

Tpuronomerpuyeckass OKpPY>KHOCTb, OIPEICICHHE TPUTOHOMETPUYECKUX (DYyHKIUI
YUCIIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIE 3aBUCHUMOCTH B peajibHBIX TMpoleccax U siBiaeHusx. ['paduku
pEAITBHBIX 3aBUCUMOCTEN.

Hauajga MmaTteMaTH4eCKOro aHaJIn3a

[TocnegoBaTenbHOCTH, CITOCOOBI 3aJaHUs MTOCJICJOBATCILHOCTEH. Meton
MaTeMaTU4eCKOW MHIYKIIMU. MOHOTOHHBIE U OTPaHUYEHHbIE TTOCIe0BaTeIbHOCTH. McTopus
BO3HHUKHOBEHHS MAaTEMaTHYSCKOI'O aHAJIM3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.



Apudmernueckass U TreoMeTrpuyeckas mnporpeccud. beckoHeyHo —yObIBaroias
reomerpudeckas nporpeccus. CyMmma OecKOHEYHO yOBIBAIOIIEH T'e€OMETPUYECKON
nporpeccur. JIMHEWHBIM M SKCHOHCHUUAIBHBIM pocT. Yuciao e. Dopmylia CIOKHBIX
MpOLEHTOB. VCIonp30BaHUE MPOrPECCUM Uil PELICHUs pPEaIbHbIX 3aJad MPUKIIAJIHOTO
Xapakrepa.

HenpepsiBable (yHKIMM M UX CcBOMcTBAa. Touku paspbiBa. ACUMITOTHI T'padUKOB
¢bynkumii. CBoiicTBa QyHKUMN HENPEPBIBHBIX HA OTpe3ke. MeTo1 MHTepBAJIOB JIJIsl PELICHUS
HepaBeHCTB. [I[puMeHeHne CBOMCTB HEMPEPHIBHBIX (PYHKIMHN AJI PEIICHUS 3a/1a4.

[lepBass u BTOpas mnpousBoaHble GyHKIUU. OnpeaeneHne, TEOMETPUUYECKUN U
(U3UYEeCKui CMBICT TPOU3BOAHON. Y paBHEHNE KacaTelbHOU K TpaduKy GyHKIIUU.

[IpousBoanbie 3neMeHTapHbIX (yHKUM. [IpousBoaHass CyMMbl, MPOU3BEICHUS,
YaCTHOTO YU KOMIO3UIUU (QYyHKIHM.

MHoskecTBa U JIOTHUKA

MHO03K€eCTBO, OIepaly HaJl MHOKECTBAMU U UX CBOMCTBA. J(narpammsl Diinepa—BeHHa.
[IprumeHeHne TEOPETUKO-MHOKECTBEHHOTO arapara JJisi ONKCAaHUs PEAIbHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIICHUU 33J1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTEMaTHYECKOro OOBEKTa,  CIEJCTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHMUSI.

11 KJIACC
YucJia ¥ BbIYUCTICHUA

Harypanenbie u 1ensie uncna. [lpuMeHeHuE TPU3HAKOB JEIMMOCTH IEIBIX YHCEN,
HauOonbpmmi obmmit  genutens (manee — HOJ]) u Haumenblee oOlee KpaTHOE
(manee — HOK), octarkoB mo moay:ito, aaroputMa EBkiuja ais penieHus 3aiad B ILEJIbIX
qHCIIax.

Kowmmnekcuble uucna. AnreOpanueckass W TpUTOHOMETpHueckass (opmbl 3amucu
KOMILJIEKCHOTO  4Hucia. ApudMeThyeckue Omnepanuu ¢ KOMIUIEKCHBIMU — YHCIIAMHU.
N300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOM miockoct. @opmyna Myaspa. Kopau
Nn-OM CTENEHW W3 KOMIUIEKCHOTO 4ucia. [[pruMeHeHne KOMIUIEKCHBIX YHCEN IS PELICHUS
(U3UYECKUX U TEOMETPUUECKHX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

CucteMa M COBOKYNHOCTh YPaBHEHHII U HEpPaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI H
CHUCTEMBI-CIEACTBUSA. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C MOMOUIBIO TPUTOHOMETPUUYECKOMN
OKPYXHOCTH. Pelienre TpuroHoMeTpuIeCKuX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHBIX U JOTapU(MUUECKUX HEPABEHCTB.



OCHOBHBIC MCTOAbI pCHICHUA UPPATUMOHAJIbHBIX HCPABCHCTB.

OcHOBHBIE ~ METOABI  PEIICHHS] CHUCTEM U  COBOKYMHOCTEH  palMOHAJbHBIX,
HUPPAIMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YPaBHeHI/IH, HCPaBCHCTBA U CUCTCMBI C IMapaMCTpaMu.

[IpyumeHeHue ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTUUYECKUX 3a/1a4 U
3a/lady U3 Pa3IUYHBIX 00JIACTe HAYKHW W PEATbHOW >KU3HHU, WHTEPHpPETAlHs TMOJTYYSHHBIX
pPEe3yJIbTATOB.

DYyHKIUU U TPaPUKH

I'padux xommosuruu Gyukmii. ['eomerprueckne o0pas3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJAMHATHOMW IIOCKOCTH.

Tpuronomerpruyeckne PyHKIIUU, UX CBOMCTBA U IPAPUKU.

['paduueckne MeTonpl perieHus ypaBHEHHM W HEpaBeHCTB. ['paduueckue MeTombl
peleHns 3a1ad ¢ napameTpamu.

Ncnonb3oBanue rpadukoB (GyHKIMN 171 UCCIETOBAHUS MPOIECCOB U 3aBUCUMOCTEH,
KOTOPBIE BOBHUKAIOT MPHY PELISHUHU 3a]1a4 U3 JPYTUX YUEOHBIX MPEIMETOB U PEaTbHOMN KU3HHU.

Hauajga MmaTreMaTH4eCKOro aHajJm3a

[IpumeHeHrne TPOU3BOJAHOM K HCCIENOBAHMIO (PYHKUMA HAa MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxaeHne Hanboapero 1 HAMMEHbUIEr0 3HAaYeHU I HEeNPEPbIBHON (PYHKIIUU
Ha OTpE3Ke.

[IpuMeHeHne MPOW3BOAHON TSI HAXOXKICHUS HAWIYUIIEr0 PEIICHUS B MPHKIATHBIX
3a/ayax, JJIs OTMpeeleHUs] CKOPOCTU M YCKOPEHUS Mpoliecca, 3aJaHHOr0 (pOpMyJIONn WU
rpadukom.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpasHbie A1eMEeHTapHbBIX
¢bynkuwii. [IpaBuna HaxoxkAeHUS IEPBOOOPA3HBIX.

HNnrerpan. I['eoMeTpuyueckuil CMBICI HHTErpajga. BpruuciieHue OnpeneaéHHoro
uHTerpana no gopmyne Herorona-Jleionuna.

[Ipumenenue wHTErpana s HaXOXACHUS IUIOMIAAeH IIockux (uryp u oObEMOB
F€OMETPUYECKHUX TEII.

[Tpumepsr peleHn nuddepeHIanbHbIX YPaBHECHUU. Marematnyeckoe
MOJICJIMPOBAHUE PEATLHBIX MPOIIECCOB C MOMOIIIbIO AU(depeHITnaTbHBIX YPAaBHEHHI.



HJIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YHEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI
1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh TPAXKITAHCKON TO3UIMU OOYydYalOIIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA, MPEICTABIICHNE O MATEMATHIYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IIMYHBIX CTPYKTYP, SIBICHHUH, MPOILEIyp TPaXITAHCKOTO OO0IIecTBa
(BBIOOpBI, OMPOCHI U IPYroe), yMEHUE B3aUMOJECHCTBOBATh C COLIMATILHBIMU UHCTUTYTAMHU B
COOTBETCTBHHU C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) NATPUMOTUYECKOT0 BOCTIUTAHUSA:

c(OpMUPOBAHHOCTH POCCUICKON IPa’kJaHCKON HIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOSIIEMY POCCUMCKOM MATEMATUKH, LEHHOCTHOE OTHOIIEHUWE K JOCTHKEHHUIM
POCCHICKMX MATEMATUKOB U POCCUUCKOW MAaTEMaTHYE€CKOW IIKOJIbI, MCIOJb30BAHUE STHUX
JOCTUXKEHU B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHWE JYXOBHBIX LIEHHOCTEH POCCHUHCKOrOo Hapoaa, CHOPMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, JSTUYECKOIO T[OBEIEHHUS, CBA3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUI HayKU U JEATEIbHOCThIO YUEHOT O, OCO3HAHUE JINYHOTO BKJIAJa B
IIOCTPOEHUE YCTONYHUBOIO OYyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS

ACTETUYECKOE  OTHOWIEHWE K MHpPY, BKIKOYAsd OCTETUKY  MAaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pPELICHUW, PacCyKIEHUH, BOCHPUUMYHMBOCTh K
MAaTeMaTUYECKUM aCIIeKTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3nyecKoro BOCIMTAHUA:

c()OPMHUPOBAHHOCTh YMEHHSI MPUMEHATh MATEMATHUYECKHE 3HAaHUS B MHTEpecax
3I0pOBOro M 0€30IacHOro o0pasa ’KU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 31OPOBBIO
(3mopoBO€ MUTaHKE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OTAbIXA, pEryJisipHas puznueckas
aKTUBHOCTBH), (PU3MUECKOE COBEPUICHCTBOBAHUE MTPHU 3aHATHUSIX CIIOPTHUBHO-03/I0POBUTEIHLHON
NEATENbHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTH K TPY/y, OCOZHAHUE IIEHHOCTH TPYI0II00Hs, UHTEPEC K pa3InuHbIM chepam
npodheCCUOHANILHON AESTEILHOCTH, CBA3aHHBIM C MATEMAaTUKON U €€ IPUIOKEHUSIMU, YMEHHUE
COBepIIaTh OCO3HAHHBIK BBIOOp Oyaymiedl npodeccuu U peaau3oBbIBAaTh COOCTBEHHBIE
KU3HEHHBIE IIJIaHbI, TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHUIO U



CaMOO6paSOBaHI/IIO Ha IIPOTAKCHUN BCEH JKU3HHU, TOTOBHOCTb K AKTHBHOMY Y4YaCTHUIO B
PCHICHUU IPAKTHYCCKUX 3a/1a4 MaTEMaTHUYECKOM HAIIPaBJICHHOCTH,

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh JIKOJOTMYECKON KYJIbTYpbl, MOHMMAHUE BIUSHUS COIMAIBHO-
SKOHOMHUYECKUX TPOLECCOB HA COCTOSIHHUE MPUPOJHON M COLMAIBLHOW CpEJibl, OCO3HAHUE
MI00AJTBFHOTO  XapakTepa OKOJIOTHYECKMX IMpoOJieM, OpHEHTals Ha MPUMEHECHHE
MaTeMaTHYECKUX 3HAaHHUU [T pEIIeHUs 3a]1a4 B 00JIaCTH OKPY KaroIlel Cpe/ibl, INIAHUPOBAHUE
MTOCTYNKOB U OLIEHKH X BO3MOKHBIX ITOCIICICTBUM JIJISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOTI'0 IO3HAHUSA:

c(OPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, IOHUMAaHUE MAaTEMAaTUYECKON HAYKH KaK cepbl
YeJIOBEUECKON JICSITEIbHOCTH, JTaroB €€ pa3BUTHS W 3HAYUMOCTH JUISl  Pa3BUTHS
[MBWJIN3AIMN, OBJIAJICHUE S3bIKOM MATEeMATHKH U MaTeMaTHYEeCKOM KyJIbTypoll Kak
CPEACTBOM IO3HAHUSI MUPA, TOTOBHOCTh OCYUIECTBIIATH MPOEKTHYIO U HCCIEI0BATENBCKYIO
NeSITENHbHOCTh UHIMBUIYATIHHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE [1eiiCTBUSA
Bba3oBble Joruyeckue aeiicTBUA:

BBISIBJISITh M XapaKTEPU30BATh CYILECTBEHHbIE MPU3HAKK MATEMAaTHYECKHX OOBEKTOB,
NOHSTUH, OTHOIICHUH MEXAy TMOHATUSAMU, (DOPMYIUPOBATH OMNpPENETICHUsI TMOHSATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUSA JJIsi 000OIEeHUsS U
CpPaBHEHMSI, KpUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh, (hOPMYJIUPOBATh U MPEOOPA30BBIBATH CYXKJEHHUSA: YTBEPJIUTEIbHBIE U
OTpULATEIbHBIC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

BBISIBIISITh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOpPEUHS B (aKTax,
JaHHBIX, HAOMIONEHUSIX W YTBEPXKICHUAX, TNpenIaratb KPUTEPUU JUISI BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JienaTh BBIBOJIBI C MCIOJIb30BaHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U WHIYKTHUBHBIX
YMO3AKIIOUCHH M, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSATEIHLHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUH (TIPsSMbIE
M OT MPOTHUBHOIO), BHICTPAMBATh apryMEHTAlMIO, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

BBIOMpATh CHoco0 pemieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh HauOoyiee MOAXOASIIUNA C YYETOM CaAMOCTOSITENIbHO BBIIEIEHHBIX
KPUTEPUEB).



Ba3oBble ucciiegoBarejbCcKue JeHCTBUA:

HCIOJb30BaTh  BOMPOCHI  KaK  HMCCIENOBATEIBLCKAM  MHCTPYMEHT  ITO3HAHUA,
dbopMyIupOBaTh BOMPOCH], (UKCUPYIOMIUE MPOTUBOpEUne, MpoOIeMy, YCTaHABIUBATh
HMCKOMOE | JJaHHOE, OPMHPOBATH THIIOTE3Y, ApTYMEHTHPOBATH CBOIO ITO3UITUIO0, MHCHUE;

IMpOBOAUTL CaMOCTOATCIIBHO CHH&HHpOBaHHBIfI OKCIICPUMCHT, HCCICAOBAHUC II0
YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTUYECKOTO O6T)€KT8,, ABJICHUA, IIPOUICCCA, BBIABICHUTO
3aBUCHUMOCTEHU MCIKIY 06’I>CKTaMI/I, ABJICHUAMU, ITPOLCCCAMU,

caMOCTOATEeNbHO  (popMynmHupoBaTh 000OIIEHHWS W  BBIBOJABI IO  pe3yjbTaTam
MPOBEJEHHOTO0 HAOJIONCHUS, WCCIEA0BaHUsA, OIIEHUBATh JIOCTOBEPHOCTH IMOTYUYEHHBIX
pe3yJbTaTOB, BHIBOJIOB M O000IICHUIH;

IMPOTrHO3UPOBATHE BO3MOKHOC PAa3BUTUC IIPOLCCCA, a TAKIKC BbIABUT'ATH ITPCAIIOIOKCHUA
O €T'0 Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pabora ¢ unpopmanmeii:

BBISIBJIATD ,IIC(bI/IIII/ITBI I/IH(i)OpMaHI/II/I, JaHHBbIX, HCO6XOI[I/IMI>IX JIs1 OTBC€TAa HAa BOIIPOC U
JIJIA pCIICHUA 3a1a49u,

BbIOMpaTh WHGOPMALMI0O M3 HCTOYHUKOB PpA3UYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEeMATHU3HPOBaTh M WHTEPIPETUPOBATH HHGPOPMAIUIO PA3NUYHBIX BUAOB U (HOpM
IIPEJCTABIICHHUS;

CTPYKTYpUpPOBaTh HH(OpMAIMIO, TMPEACTaBIsATH €€ B  pa3NuyHbIX  (dopmax,
WUTIOCTPUPOBATH TpaduuecKky;

OLICHHMBATh HAAEKHOCTh HMHPOpPMAIMU IO CaMOCTOSATEIBHO CPOPMYITUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBepCaJbHbIe YUeOHbIE el CTBUA
Oomenue:

BOCIIPUHUMATh U (POPMYJHUPOBATH CYXKJICHHS B COOTBETCTBUM C YCJIOBHUSIMU M IETISMHU
oO011IeHHs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEeKCTaX, JaBaTh IOSCHEHUS IO XOJAYy peLIeHHUs 3aJadd, KOMMEHTHpPOBAThb MOJYYCHHBIN
pe3ynbTar;

B X0/ 00CY>XJIeHUS 331aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOI TeMbI, MPOOIEMBI,
perraemMoi 3a/1a4u, BbICKa3bIBaTh UJ/IEH, HALIEJEHHbIE HA IOUCK PELIEHUs, COMIOCTABIISATh CBOU
CYXKJIEHUS C CY>KICHUSIMHU JPYTUX YYaCTHUKOB JUAora, OOHapy>KMBaTh Pa3JInuUe U CXOJCTBO
MO3ULIUNA, B KOPPEKTHOUN popMe (hopMyIMpoBaTh pa3HOrIACHs, CBOM BO3PAKEHHUS;

NPEACTABIIATh PE3yJIbTaThl PEIICHUS 3a[laud, SKCIICPUMEHTA, MCCIICIOBAHUS, TPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (OpMaT BBICTYIUIGHHS C Y4YETOM 3aqad MpEe3eHTAIlMH U
0COOEHHOCTEH ayTUTOPHUHU.



PeryiisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusanus:

COCTaBJISITh IIJIaH, aJITOPUTM PEIICHUs 3aJlayi, BHIOUPATh CIOCOO PEIIeHUs ¢ y4ETOM
UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapUaHTHI pEIeHUH ¢ y4E€TOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJLJIEKT:

BJIQJIeTh HABBIKAMHM I[103HABATEIILHOW pe(IeKCMM KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUN U MBICITUTEIBHBIX MPOIIECCOB, MX PE3YIbTATOB, BIAJAETh CIOCOOAMHU CAMOIIPOBEPKH,
CaMOKOHTpOJIS ITpoLiecca U pe3yJibTaTa PEUICHHUS] MATEMAaTUUYECKON 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPH PEUIEHUN 3a/1a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX, HANIEHHBIX OIIUOOK,
BBISIBJIECHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBHUE pE3yJibTaTa IIENM W YCIOBUSM, OOBSCHATH MPHUYUHBI
JOCTIKEHUS WM HEJOCTIDKCHUSI PE3yJIbTaTOB JACSATEIBHOCTU, HAXOAWTHh OIIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMeCTHAA 1eATEJbHOCTD:

MOHMMAaTh ¥ MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U UHAUBUYaIbHON PaOOThI IIPU
pelIeHUH Yy4eOHBIX 3aJay, NMPUHUMATh II€JIb COBMECTHOH JCATEIBHOCTH, IUIAHHMPOBATH
OpTraHM3AIMI0 COBMECTHOM pabOThI, pacipeIessaTh BUIBI padoT, JJOTrOBapUBATHCS, 00CYXK/IaTh
IIPOIIECC U PE3yIbTaT PadOoTHI, 0000IIaTh MHCHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBATh B IPYNMOBBIX (hopMax paboThl (00CYkAeHUS, OOMEH MHEHUM, «MO3TOBBIC
IITYPMbDY U WHBIE), BBIMOJIHATH CBOK YacTh paOOThl M KOOPAMHUPOBATH CBOM JCHCTBUS C
JIPYrUMU YWIEHAMH KOMaH[Ibl, OLIEHUBATh Kaue€CTBO CBOErO BKJIAJa B OOUIUN MPOIYKT IO
KPUTEPHSIM, CPOPMYITHUPOBAHHBIM yUaCTHUKAMU B3aUMOICHCTBHUS.

HPEAMETHBIE PE3YJIbTATbBI

K xoniy oOyuenus B 10 kiiacce 0Oy4aroluiics MOMYYUT CIEAYIOIIUE MpEAMETHbIE
pe3ybTaThl O OT/AEIBHBIM TeMaM pabouel mporpaMmbl yueOHOTO Kypca «Asredpa u Havana
MaTEMaTUYECKOTO aHATN3ay:

Yuciaa 1 BLIYMCTIEHUS:

CBO60,Z[HO OIICPpUPOBATH IIOHATHUAMMN: paduOHAJIbHOC qHncCiio, OeCKOHEYHAas
nepuoandcckast I[p06b, IMPOLCHTHI, UPPAINOHAJIBHOC YHCJIO, MHOXCCTBA PAIMOHAJIBHBIX U
,ZIGﬁCTBHTCJILHBIX qunceiIi, MOAYJb ,ZIGﬁCTBHTE?JIBHOFO qucia,



OPUMEHSATh APOOM M MPOLIEHTHl JJIA PEHICHUS MNPUKIAIHBIX 3aJad U3 Pa3IudyHbIX
OTpaciiel 3HAHUM U pEaTbHOM KU3HU;

MPUMEHSATh TPUOTMKEHHBIC BBIYUCIICHUS, TIpaBUjia OKPYTJICHUS, IPUKUIKY W OICHKY
pe3yabTaTa BEIYUCICHUN;

CBO60)IHO OIICPUPOBATH TMMOHATHUCM: CTCIICHL C IMCJIbIM IIOKAa3aTCJICM, HCIIOJIb30BATb
IMMOAXOIAITY O (I)OpMy 3altnucu I[GﬁCTBI/ITCJIBHBIX qUCCII OJIA PCIICHUA IMPAKTUYCCKUX 3a/a9 U
IMpCaACTABICHUA JaHHBIX

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETHICCKII KOPEHDh HATYPAIBHOU CTEICHU;
CBOOOJIHO OTNEPUPOBATH IMOHATHEM: CTETICHb C PAIIMOHAIBHBIM MTOKa3aTeIeM;

CBOOOJHO OTEPUPOBATH MOHATUSIMH: JOrapudM UYHCIa, JECATUYHBIE UM HATypaJbHbBIE
norapuMsl;

CBOOOJHO OMEPUPOBAThH MOHATUAMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OIIEPUPOBATH NTOHATUAMU: APKCUHYC, apDKKOCUHYC U apKTaHI'€HC YMCI0BOIO apryMeHTa.
YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO  OMEpUpPOBATH MOHATHUAMH: TOXKJECTBO, YpaBHEHUE, HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MNPUMCHATH PA3JIMYHBIC MCTOAbI PCHICHUA PAIWOHAJIBHBIX H I[pO6HO-paHI/IOHaJIBHBIX
ypaBH€HHﬁ, MNPUMCHATH MCTOJA MHTCPBAJIOB JIJIA PCUHICHUA HCPABCHCTB,

CBOOOJIHO OTEPUPOBATH MOHATUSIMHU: MHOTOWIEH OT OJHOM MEepEeMEHHON, MHOTOWIEH C
nenbiMi  KoddpuimeHTaM, KOPHU MHOTOWIEHA, MPUMEHSTh JIeJICHUE MHOro4YjieHa Ha
MHOI'OYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera nns pemenus 3anay;

CBOOOJIHO OMNEpPUPOBATh MOHATUSAMH: CHUCTEMa JIMHEHWHBIX YpaBHEHWI, MaTpuila,
ONPEAECIUTENIb MATPULBl 2 X 2 W €ro reOMETPUYECKUU CMBICJ, HCIOJIb30BaTh CBOMCTBA
OmnpeaeauTeNa 2 X 2 1Jisl BRBIUMCIIEHUS €r0 3HAYCHUS, TPUMEHSTh ONPEICIUTENH I PEIICHUS
CHUCTEMBI JIMHEUHBIX YPAaBHEHHI, MOJAEIUPOBATH PEATbHBIC CUTYallUH C TTOMOIIBIO CUCTEMBI
JUHEWHBIX YPaBHEHHM, HCCIEAOBaTh IIOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpUll U
ONpEeNENIUTENCH, NHTEPIIPETUPOBATH MOJYUEHHBIN pe3yIbTaT;

MCITOJIB30BaTh CBOMCTBA JCHCTBUIN C KOPHIMU JJIs MPeoOpa30BaHMsI BIPAKCHUMH;

BBIIIOJIHATH HpCO6p330BaHI/I$I YHUCIOBBIX BI::Ip&)KGHHfI, coAcpiKamux CTCIICHU C
pPaduOHAJIbHBIM I1IOKA3aTCIICM

WCIIOJI30BaTh CBOWCTBA Jiorapu(MoB s  mpeoOpa3oBaHUs  JOrapupMUYECKUX
BBIPAKCHUN;



CBOOOJHO  ONEpPUPOBATH  MOHATUSMU:  HPpPALMOHAIbHBIE,  [OKa3aTelbHbIE U
norapuMUYECKHE YpaBHEHHS, HAXOJIUTh MX PEIICHUS C TMOMOIIbIO PABHOCUIIBHBIX
NEPEXO00B UM OCYLIECTBIISISI TPOBEPKY KOPHEH;

NPUMEHATh OCHOBHBIE TpUTOHOMETpHuYeckne (opMmynbl ans mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHNN;

CBO6OI[HO OIICpUPOBATE TIOHATHCM: TPUTOHOMCECTPHUYCCKOC YPABHCHUC, IIPUMCHATH
H€O6XOI[I/IMI>I€ (1)OpMy.III>I IJIA pCIICHUA OCHOBHBIX THUIIOB TPUT'OHOMCTPHUYICCKUX ypaBHCHHﬁ;

MOJICJTUPOBATh PEANbHBIC CHUTyallMH Ha s3BIKE alreOpbl, COCTaBJISATH BBIPAKCHUS,
ypaBHEHMsI, HEPaBEHCTBA IO YCJIOBUIO 3aJla4M, HCCIIEI0BATh IOCTPOCHHBIC MOJEIU C
UCTIOJIb30BAHUEM allliapara ajureOpebl.

DOyHKUUM U TpaduKu:

CcBOOOJIHO OMEpUPOBATh MOHATUAMU: (YHKIHS, CIOCOOBI 3a1aHus (PYHKIIMH, B3aUMHO
oOpatHble QYHKIIUH, KOMIO3UIIUA (PYHKIMA, Tpaduk (yHKIUHN, BBIIOIHATD 3JI€MEHTApHBIC
npeoOpa3zoBaHus rpauKkoB (PyHKIUI;

CBOOOJIHO OMEPUPOBATH MOHATUSIMH: O0JIACTH ONMPENCICHUS U MHOKECTBO 3HAYCHUU
GbyHKIMH, HYJIH QYHKITUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CcBOOO/IHO OMEpPUPOBATH MOHATUAMH: UYETHBICE W HEUYETHBIC (PYHKIMH, MMEPHUOTUUYECCKHE
(yHKLIHMH, TPOMEXKYTKM MOHOTOHHOCTH (YHKUHUHU, MAKCUMyMbl U MUHUMYMBI (PYHKIIHUH,
HanOoJIbllIee U HAUMEHbLIEE 3HaYeHUe (PYHKIIMH Ha IPOMEXKYTKE;

CBOOO/IHO OTEpUPOBATH MOHSATUSMU: CTeNeHHas (YHKIUS C HATypadbHBIM H IICIBIM
nokasaresieM, rpaduk CTENEeHHON (DYHKIIMKM ¢ HATYpaJIbHBIM M LIETBIM MTOKa3aTeseM, rpaduk
KOPHS N-O¥ CTeNeHU KaK (PyHKIIMU 0OpaTHOM CTETIEHH ¢ HaTypaJbHBIM MTOKa3aTeleM;

OMepUpoOBaTh MOHATUSAMU: JIMHEHHAsA, KBaJpaTUyHas U JIpOOHO-JIMHEWHas (PyHKIUH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIEA0BAHUE U MIOCTPOCHUE UX TPa(UKOB;

CBOOOIHO OTEpUPOBAThH MOHATUSMHU: TIOKa3aTelbHas U Jorapupmudeckas GyHKIUU, UX
CBOICTBA U TpadUKu, UCTIOIB30BATh X TpaUKH I pelIeHUs] ypaBHEHHI;

CBOOOJHO ONEPUPOBATH MOHATUSIMH: TPUTOHOMETPUYECKAS OKPY>KHOCTb, ONpPEIETICHUE
TPUTOHOMETPUYECKUX (PYHKIUI YHCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaduku GYyHKIMHA JJIS UCCIIEIOBAHUS MPOIIECCOB M 3aBUCUMOCTEN MPHU
pENIeHUH 3a/1a4 U3 APYruX YU4eOHBIX MPEAMETOB U PeaTbHOM )KU3HU, BbIpaXaTh (hopMyliaMu
3aBUCUMOCTH MEXIY BEJIMUMHAMU;

Havaja MmareMmaTH4ecKoOro aHajm3a:

CBOOOJIHO OMEPUPOBATH MOHATUSAMHU: apu(pMETUUECKasi U TEOMETPUUYECKasl MPOTrpeccus,
OECKOHEYHO YOBIBAIOIIAsi TeOMETpUUYECKasi MPOTPECcCHsi, JTUHEHHBIM U SKCIOHEHIIMATbHBIN
poct, (hopmyJia CIOKHBIX MTPOIIEHTOB, UMETh MPEJCTABICHUE O KOHCTAHTE;



HCITIOJIB30BATh MPOrpeCCUr AJIAA PCIICHUA PCAJIbHBIX 3aa4 IIPUKIIaAIHOI'O XapaKTepa,

CB06OI[HO OIICPpHUPOBATH IIOHATHAMHK:. IIOCJICIOBATCIbHOCTD, CITOCOOBI 3aJaHusA
HOCJIGI[OBEITGJ'IBHOCTGIZ, MOHOTOHHBIC KW OI'PAHUYCHHBLIC IIOCJIICOAOBATCIbHOCTH, IIOHHMATb
OCHOBBI 3apPOXKACHHA MATCMATHUYCCKOI'O aHa/JIM3a KdK aHaJIn3a OCCKOHEYHO MaJIbIX,

CBOOOJTHO OTICPUPOBATH MOHATHUSIMH: HEMPEPBIBHBIC (DYHKITMHU, TOUKHM pa3pbiBa rpaduka
(hYHKITUH, aCHMIITOTHI Tpaduka GyHKIINH;

CBOOOJHO OTEpUPOBAThH MOHATHEM: (YHKIIWS, HETPEPHIBHAS HA OTPE3KE, MPUMEHSTh
CBOMCTBA HEMPEPBIBHBIX PYHKIMM I pEUICHUS 3a/1a4;

CBOOOJHO ONEPHPOBATH TOHATHUSAMHU: TIepBas W BTOpas NPOU3BOJHBIC (QYHKIIUH,
KacaTenbHas K rpaduky GyHKIUU;

BBIUUCIIITh TPOU3BOAHBIE CYMMBI, NPOU3BEICHUS, YACTHOIO WU KOMIIO3ULHH [IBYX
(GyHKIWA, 3HATH MPOU3BOIHBIC JIEMEHTAPHBIX (HYHKIIHIA,

UCIIOJIb30BaTh T'€OMETPUYECKUM M (DU3MYECKUH CMBICT MPOU3BOAHON ISl PEIICHUS
3a/1ad.

MHokecTBA U JIOTHKA:
CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEPAIIMH HaJ MHOKECTBAMU;

UCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIM — ammapar Juid OIIMCAHUsA  PeajbHbIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO OINEPUPOBATh INOHATHUSAMHU: OIPEIEIICHUE, TEOPEMA, ypaBHEHUE-CIIEICTBUE,
CBOMCTBO MAaTeMaTHYeCKOro OOBEKTa, J0Ka3aTelIbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kiiacce 0Oy4aromuics MOMYYUT CIEAYIONIME TMPEAMETHBIC
PE3yNbTATHI IO OTAEIBHBIM TeMaM pabouel mporpaMmbl yueOHOTO Kypcea «Anredpa u Havasna
MaTEeMaTUYECKOTO aHATTN3ay:

Yuciia 1 BEIYUCJICHNUA:

CBOOOJTHO OIEpPUPOBATh TOHATHSAMHU: HATypalbHOE U I€J0€ YHUCIO, MHOXKECTBA
HaTypaJbHBIX W IEJbIX YMCEN, UCIOIb30BaTh MPHU3HAKU AEIUMOCTH Leibix yucen, HOJ
1 HOK HarypanbHbIX Uncel JUisl pelieHus 3a/1a4, IPUMEHTh anroput™ EBkiuaa;

CBO60}1HO OIICPUPOBATL ITOHATUCM OCTATKa IO MOAYJIIO, 3allMCbIBATH HATYPAJIbHbLIC
4qucCiia B PA3JIMYHBIX IMMO3UIIMOHHBIX CUCTEMAX CHHUCIICHUA,

CBOOOJIHO ONIEPUPOBATH MOHATHUIMH: KOMIUICKCHOE YHCIIO U MHOKECTBO KOMILICKCHBIX
quces, MPEACTaBIATh KOMIUICKCHBIC 4YHCIa B alreOpandecko M TPUTOHOMETPHUYCCKOM
dhopme, BBIIOIHATL apu(METHISCKHUE ONepallid ¢ HUMH U M300pa)kaTh Ha KOOPJAMHATHOM
TJTOCKOCTH.



YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO  ONEPUPOBATH  IOHATUSAMH:  HPpPAIMOHAJIbHBIC, IIOKa3aTCIbHBIC U
gorapuMHUYECKHE HEPABCHCTBA, HAXOIWUTh MX PEIICHUS C IMOMOIIbI0 PaBHOCUIbHBIX
MIEPEX0JI0B;

OCYUIECTBJISATH OTOOP KOPHEN MPH PELICHUH TPUTOHOMETPUUYECKOTO YPABHEHUS;

CBOOO/JIHO OMNEpPHUPOBATH MMOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSITH
He0OXoauMbIe (DOPMYITBI IJIs1 PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKIX HEPABEHCTB;

CBOOOJHO ONEpUpPOBATh TMOHATUAMM: CHUCTEMAa M COBOKYMHOCTb YpPaBHEHHH U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOAUTh PELIEHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX M JIOTAapUPMUUECKUX
YPaBHEHUI U HEPABEHCTB;

peliarts paAMOHAJIBHBIC, HWPPAIIHOHAJIBHBIC, IIOKA3aTCJIbHBIC, J'IOFapI/I(l)MI/I‘-IeCKI/Ie u
TPUTOHOMCETPHUUCCKHEC YPABHCHHUA U HCPABCHCTBA, COACPIKAIINC MOAYJIHN U IIaPaMCTPHI,

OPUMEHATh Ipa@UUecKue METOAbl NI PEIICHHUs ypaBHEHU W HEPABEHCTB, a TaKkKe
3aJlay C mapaMeTpaMu;

MOJIEIUPOBAaTh pealbHbIE CHUTYallMM Ha SI3bIKE alreOpbl, COCTAaBISATH BBIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBbI IO YCIIOBHIO 3a/1auM, UCCIIEIOBATH MOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM allllapara anreOpbl, UHTEPIPETUPOBATD MOTYUYCHHBIN pe3yJIbTar.

DOyHKUUM U TpaduKku:

CTpOUTH rpaduKu KOMIIO3UIIUU (PYHKITUN ¢ TIOMOIIBIO 3JIEMEHTAPHOTO UCCIICIOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX (DYHKIIUI;

CTPOUTh TCOMCECTPUYCCKHC 06pa351 ypaBHeHI/Iﬁ N HCPABCHCTB Ha KOOpJII/IHaTHOﬁ
IINTOCKOCTH,

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: TPAQUKN TPUTOHOMETPUICCKUX (QYHKIIUN;
NPUMEHSATH (DYHKIHH IS MOJICTUPOBAHMS M HCCIICIOBAHUS PCATBHBIX MPOIECCOB.
Hauvana maTeMaTH4ecKOro aHajm3a:

MCIIOJIB30BaTh MPOM3BOJHYIO JUIsl HCCIEAOBaHUS (YHKUMM HAa MOHOTOHHOCTh U
DKCTPEMYMBI;

HaxXxo0IUuThb HauOOJIbIIIee 1 HAUMEHBIIICE 3HAYCHUS q)YHKLII/II/I HCHpGpBIBHOﬁ Ha OTPC3KEC;

WCIIOJB30BaTh MPOU3BOIHYIO ISl HAXOXKJICHHS HAUTYYIIIEeTO PEIICHUsI B IPUKIIAIHBIX, B
TOM YHCJIE€ COLMAIIbHO-ODKOHOMUYECKUX, 3a/1a4ax, JJIsl ONPEIEICHHs] CKOPOCTH U YCKOPEHUs
npoliecca, 3aIaHHOro (POPMYJION WU rpapuKoOM;



CBOOOJHO OIEpUPOBaTh IOHATHUSAMU: I€pBOOOpaA3Has, OINPEACIEHHBIA WHTErpall,
HAXOJUTh MEPBOOOPA3HBIC AIEMCHTAPHBIX (YHKIUHA M BBIYUCIATH MHTErpall Mo (GopmyJie
Hrrorona-JleiiObnuna;

HAXOJIUTh TIJIOMIAHU TUIOCKHUX (GUTYp U 0OBEMBI TEJI C TTOMOIIBIO HHTETPAA;

UMETh MPEJCTABICHUE O MaTeMAaTHYECKOM MOJICTUPOBAHMK Ha MPUMEPE COCTABICHUS
muddepeHInanbHBIX YpaBHEHUH;

peuiaTb IPUKIAAHBIC 3a1a49, B TOM YHCJIC COONAJIbHO-OKOHOMHUYCCKOI'O U (bI/ISI/I‘-IeCKOFO
XapakTepa, CpeaACTBAMU MATCMATHYCCKOT'O aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HanmeHoBaHue pasgernioB U Tem KonunyecTtBo yacos ONEeKTPOHHbIE
n/n nporpaMmbi Bcero| KoHTponbHble | MpakTuyeckue (uncpposeie)
paboTbl paboThl obpasoBartenbHble
pecypcbl
1 |MHOXecTBO AENCTBUTENbHbIX 24 1
yuncen. MHorouneHs.!.
PaunoHanbHble ypaBHEHNS U
HepaBeHcTBa. CUCTEMBI
NUHENHbIX YPaBHEHUN
2 | ®yHKuMn 1 rpacoukn. CteneHHas 12 1
dyHKUMA C LenbiM nokasaTenem
3 |ApudmMeTUYeCKUI KOpEHb N-OM 15 1
cteneHn. MippaunoHanbHble
ypaBHEHUS
4 |[NokasaTenbHas yHKUUS. 10 1
[MokasaTenbHble ypaBHEHUSA
5 |Nlorapudpmuydeckasn pyHKLMS. 18 1
Jlorapudmmyeckune ypaBHeHNA
6 |TpuroHoMeTpuyeckune BblpaxeHusi| 22 1
N ypaBHEHUS
7 |MNocnepoBaTenbHOCTU U 10 1
nporpeccum
8 |HenpepbliBHbIE OYHKLMN. 20 1
MpounsBoaHas
9 |lNoBTOpeHue, 0b6obLeHmne, 5 2
cucrtemaTusaums 3HaHum
OBLEE KONMMYECTBO YACOB O | 136 10 0
NMPOIrPAMME
11 KJIACC
Ne | HanmeHoBaHuWe pasfernos u Tem KonunyecTtBo yacos | ONEeKTPOHHbIE
n/n nporpaMme! Bcero| KoHTponbHble | MpakTuyeckue (umcpposeie)
pecypchl
1 |WccnepoBaHne yHKLMI C 22 1
NOMOLLIbIO NPOU3BOLHOMN
2 |[epBoobpasHasa n uHtTerpan 12 1
3 |padukn TpUroHOMEeTPUIECKUX 14 1
dyHKUMA. TpUroHomeTpuyeckme
HepaBeHCTBa
4 |WppaunoHanbHble, 24 1
nokasaTesibHble U
norapmgmMmyeckne HepaBeHCTBa
5 |KomnnekcHble yncrna 10 1
6 |HatyparnbHble u uenble yucna 10 1
7 |Cnctembl pauynoHarsnbHbIX, 12 1
MppaumnoHanbHbIX
NnoKasaTesibHbIX U




Ne | HammeHoBaHWe pa3genos U Tem

KonunyecTtBo YacoB |

ONeKTPOHHbIE

n/n nporpammb| Bcero| KoHTponbHble | MpakTuyeckue (uncbpoBbie)
paBoTh paboThbl obpasoBaTtenbHble
pecypcbl

norapudmMmnyecknx ypaBHeHum

8 |3apaum c napameTpamm 16 1

9 |lMNoBTOpeHue, 06006LLEHNE, 16 2
cuctemMaTmnsauma 3HaHumn

OBLEE KONMMYECTBO YACOB INO| 136 10 0

NMPOIrPAMME




