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HHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no npeamery «Ainredpa» yrayonénnoro ypousa B 10-11 kiaccax
MBOY «COII Ne 2 ¢ kageTCKMMU KJ1acCaMW» COCTaBJICHA U PEATM3YETCsl MOJHOCTHIO B
coorBercTBUH ¢ OPII o mpeamery «Anredpa» yrmyonénnoro yposus ais 10-11 kimaccos.

VY4eOnblil Kypc «AnreOpa U Havaja MAaTEMaTHUYECKOTO aHAIN3a» SBIISAECTCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeHEro o0miero oopa3oBaHus,
MTOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CIIeUNBAET HHCTPYMEHTAIbHYIO 0a3y 1Jis
W3YYECHHUS BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C Jpyrod CTOPOHBI,
dbopMuUpyeT JIOTHYECKOe U aOCTPAKTHOE MBIIUICHUE 00yYaromuXcsi Ha YPOBHE,
HEOOXOJAMMOM i1 OCBOEHUS HMH(POPMATUKHU, OOIIECTBO3HAHMS, HCTOPHH,
CJIOBECHOCTHM M JPYTrUx JIUCHUIUIMH. B paMkax mgaHHOro ydeOHOro Kypca
oOyyJarolmuecs: OBJIAJICBAIOT YHUBEPCAJIBbHBIM S3bIKOM COBPEMEHHOW HaYKH,
KoTopasi GOPMYIUPYET CBOM JTOCTHXKECHHS B MaTeMaTU4YeCKoi popme.

VY4eOHblil Kypc anreOpbl ¥ HaYaJl MAaTEMaTHYECKOTO aHaJIn3a 3aKJIabIBACT
OCHOBY JI YCIIEUTHOTO OBJAJEHUS 3aKOHaMH (U3UKH, XUMHH, OHOJIOTHH,
MMOHMMAHUS OCHOBHBIX TEHJICHIIMN pPa3BUTHA DKOHOMHUKH U OOIIECTBEHHOM
KU3HHU, TIO3BOJIAET OPUEHTUPOBATHCS B  COBPEMEHHBIX ITUMPOBBIX U
KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBCPCHHO HCIIOJNb30BATH UX IJIA ,Z[aHBHCfIHICFO
O6p&30BaHI/I}I U B HOBCCHHCBHOﬁ *)u3Hu. B TO ke BpEMA OBJIAACHUC
a6CTpaKTHI>IMI/I U JOTUYCCKH CTPOrMMH  KOHCTPYKIUAMH aJIFC6pBI 151
MATCMATUYICCKOI'O aHa/In3a pPa3BUBACT YMCHHUC HAXOIUTH 3aKOHOMCPHOCTH,
00OCHOBBIBATH HCTUHHOCTDB, JOKA3bIBATH YTBCPKIACHUA C ITIOMOIIBIO MHAYKIIUH
N pacCyKaaTb IOCAYKTHUBHO, HCIIOJIb30BATb O606HICHI/IC U KOHKPCTHU3AIIUIO,
a0CTparupoBaHHe W aHAJIOTHI0, (OPMHUPYET KpPEaTMBHOE U KPUTHUUYECKOE
MBIIIJIICHUC.

B xozne u3ydenus yuebHOro Kypca «Anredpa U Hayajga MaTEMaTHYECKOTO
aHaJii3a» O6Y"I8.IOH.II/ICCSI IMOJIy4aroT HOBBIM OITBIT peUICHUA IMPUKIAIHBIX 3a/1a4,
CaMOCTOATCIBHOI'O IMOCTPOCHUA MATCMAaTHYCCKHUX MOHCHCﬁ PCAIBHBIX
CPITyaIIPlfI, HHTCPHIPCTAINU ITOJTYYCHHBIX pGIHeHI/If/'I, 3HAKOMATCA C IIPpUMEpaMU
MAaTEMATHUYCCKUX SaKOHOMCpHOCTeﬁ B IIpUpPOAC, HAYKEC HU HCKYCCTBC, C
BbIAAIOIIUMHUCA MATCMATHYCCKUMHA OTKPBITHAMHA U UX aBTOpaMHU.

V4eOHbIHN KypcC O6HaHaCT SHAYUTCIIBHBIM BOCIIMTATCIIBHBIM ITOTCHIIMAJIOM,
KOTOPBIM peaqu3yercss Kak uepe3 Y4eOHBIM MaTepuani, CIOCOOCTBYIOIIMMA
(GhOpMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U uepe3 crenupuKky ydeOHOM
ACATCIIBHOCTHU, Tpe6y10mel”4 HpO,IIOJI)KHT@JILHOﬁ KOHIOCHTPpAlUK BHHMAHMHA,
CaMOCTOATCIbHOCTH, AKKYPATHOCTH HW OTBCTCTBCHHOCTH 34 HOHy‘{CHHLIﬁ
pe3yJibTarT.

B ocHoBe MCTOJAUKH O6y‘-I€HI/ISI aﬂre6pe N HadaJlaM MaTeMaTHu4C€CKOI'O
aHaJii3a JIC)KUT IleITeJII)HOCTHIﬂﬁ IIPUHIOUII O6y‘{CHI/ISI.

B crpykrype ydebHOro kypca «Anredpa W Hayajga MaTeMaTHYECKOIO
dHaJIn3a» BbIACJICHBI CJICAYIONIUMC COACPIKATCIBHO-MCTOANYCCKNUC JIMHHUH:
«Yucna w  BbruucieHus», «DOyHkumum ©  rpadukn», «YpaBHEHUS W
HCPABCHCTBA», «Haugana mateMaTu4ecKkoro aHalii3a», «MHOeCTBa U JIOTHKA.
Bce OCHOBHBEIC COACPIKATCIIbHO-MCTOAUICCKUC  JIMHHUU HN3Yy4aroTCs  Ha
IPOTSDKEHUW JBYX JIeT 0Oy4YeHHs] Ha YPOBHE CpeHero ooOIero oopasoBaHus,
CCTCCTBCHHO AOITIOJIHAA APYT ApyTra U IMOCTCIICHHO HACBIIIAACh HOBBIMH TEMaMU
U pasnenaMu. JIaHHBIM y4eOHBIH KypcC SIBISETCS MHTETPATUBHBIM, MOCKOJIBKY
O6’I)GI[I/IH5I€T B ce0e COACPIKAHUC HCCKOJIBKUX MATCMAaTHYCCKUX MOUCHUILINH,
TaKUX KakK anre6pa, TPUTOHOMCTPUA, MaTeMaTUYCCKUM aHalln3, TCOpUA
MHOXECTB, MareMarudeckas Jjoruka u gpyrue. Ilo Mepe Toro Kkak



oOyuJaroluecs: OBJIaIeBalOT BCE Oosiee MMPOKUM MATEMAaTUYECKUM aIlapaTom,
y HUX TOCJEI0BaTEeIIbHO (JOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTE€MaTU4YeCKyl0  MOJEIb pPEAJIbHOW CHTyallud, NPUMEHATh 3HAHUA,
MOJyYeHHBIE MPU M3YyUYEHUU YUEOHOTrOo Kypca, /Ui PEeIIeHUs CaMOCTOSTEIbHO
chopMyJIMPOBAHHON MaTeMaTUYeCKOW 3aJaud, a 3aTeM HHTEpIpPEeTUPOBAThH
CBOH OTBET.

CopepxarenbHo-MeTOAMYECKass JMHUS  «Yucna W BBIYMCIICHHS
3aBepiIaeT (OpMHpPOBaAHHE HABBHIKOB HCIOJIb30BAaHUS JAEUCTBUTEIBHBIX UHUCE,
KOTOpO€ ObUIO HayaTo Ha YPOBHE OCHOBHOTO o0miero oopa3oBanus. Ha ypoBue
cpenHero oOmiero oopasoBaHusi 0co00e BHUMaHUE yAenseTcs (GOpMHUPOBAHUIO
HABBIKOB PALMOHAJIBHBIX BBIYMCICHUM, BKJIIOYAIOMIMX B ce0S MCIOJIb30BaHUE
pa3nuuHbIX (OpM 3amUCH YWCIa, yMEHHE JejaTb TNPUKUIKY, BBIIOJIHATH
npuOIKEHHBIE BBIYMCIICHUS, OLCHUBATh YHCIOBBIE BBIPAXKEHHUS, pabOTaTh C
MaTEeMaTHYECKUMU KOHCTaHTaMHU. 3HAKOMble OOyYarolmMMCs MHOKECTBa
HaTypaJIbHBIX, LEJbIX, PALIUOHAIBHBIX U JEHCTBUTENIBHBIX YUCE JTOTOJHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHCEl. B KaXIOM M3 3TUX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHbIE €My CHEIU(pUYECKHE 3a/laydl U OIepaluu:
JICJICHHE HAIleJI0, ONEPUPOBAHME OCTATKAMH HA MHOYKECTBE IIEJIBIX YHCED,
0coObIe CBOMCTBA pAllMOHAJIBHBIX U UPPALMOHANBHBIX YHCeN, apupMeTndecKkue
Ollepallii, a TAKXKE M3BJICUEHUE KOPHS HATYpPAJIbHOW CTENEHUW HA MHOYKECTBE
KOMILIEKCHBIX 4ucend. biaromaps mnocinenoBaTeIbHOMY paclIMpPEHHIO Kpyra
UCITOJIB3YEMBIX YHCENI U 3HAKOMCTBY C BO3MOXHOCTSIMH MX NPUMEHEHHUS IS
pelleHusl pa3IUyYHbIX 337ad  (HopMHpyeTCs MPEACTaBICHUE O EIMHCTBE
MaTE€MaTUKU KaK HayKH U €€ pOJM B IMOCTPOCHHHM MOJEJIEH PEealbHOrO0 MHpA,
IUPOKO UCIOJIB3YIOTCS 0000IIEHNE U KOHKPETU3AIUSI.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEAIIU3YETCS HAa MPOTSKEHUU BCETO
oOydeHHUsI Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHUs, MOCKOJIBKY B KaXJIOM
paznene [IporpaMMbl OpeayCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTaTe O0OydYaroIluecs OBIAJACBAIOT pPa3IMYHBIMH METOJAMU PEIICHUs
paloHaNbHBIX, MPPALMOHAIBHBIX, [OKA3aTeIbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXe 3ajad,
cozepKalux napaMerpsl. [logydeHHble yMEHUS IIUPOKO HCHOJB3YIOTCS IPHU
UCCIENOBAHUM  (PYHKUMHA C TOMOIIBIO NPOU3BOJHOM, NPH pEUIEHUHU
NPUKIAAHBIX 337a4 M 3a/ad HAa HAXOXKIEHUE HAWOONBIIMX M HAWMEHBIINX
3HaueHUi QyHKUMU. /laHHas coieprkaTenbHas JIMHUSA BKIIOYAET B CeOsl Takke
(hopMHpOBaHHE YMEHHI BBIOIHATH Pacdy€Thl MO (opmysaMm, NpeoOpa3OBaHUS
palMOHAIBHBIX, WPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPpAXKEHUH, a
TaK)Ke BBIPAKCHHM, COIEPXKAIUX CTENEHH U orapu@mbl. biaaromaps nzydeHuto
anredOpanyeckoro  mMarepuaia  MNPOUCXOAUT  JajbHEHIIee  pa3BUTHE
AITOPUTMHYECKOTO M aOCTPAKTHOTO MBILIIEHUSI 00ydaromuxcs, GopMupyroTcs
HaBBIKM JE€AYKTUBHBIX pPAacCyKJIEHUH, pabOThl C CUMBOJIbHBIMH (hopmMamu,
MIPEACTABICHUS] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BHJAE pAaBEHCTB U
HepaBeHCTB. AnreOpa npeziaraeT 3Qp(EeKTUBHbIE UHCTPYMEHTHI JUISl PELICHUS
MPaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJISAHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK I3bIKa HAYKH.

CopepxarenbHo-MeToauYeCcKass JHHUS «DYHKIMU M TpapuKW» TECHO
MEeperuieTaeTca ¢ IPYruMHU JIMHUSMHU Y4eOHOIro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 3a1a€T IOCJIEIOBAaTEIbHOCTh M3y4YeHHsl Marepuana. I3ydenue
CTENIEHHOM, IOKa3aTelbHOM, JIOrapu(MHUUYECKOM U TPUTOHOMETPUUYECKUX
byHKIMI, UX CBOWCTB M TpadUKOB, HCIONB30BaHUE (YHKIUN TSI PEIICHUS
3a/1a4y U3 JpYrux y4eOHbIX MPEIMETOB U PEAIbHOM JKU3HU TECHO CBSI3AHO KaK C



MaTeMaTUYECKUM aHaJIM30M, TaK U C PEIICHUEM ypaBHEHHI U HepaBeHCTB. [Ipu
ATOM OOJBIIIOE BHUMAHHE yjaenseTcs (OPMHUPOBAHUIO YMEHUS BBIPAXKATh
dbopMynaMu 3aBHCHMOCTH MEXAY pPa3IMYHBIMUA BEJIMYMHAMH, HCCIEIOBATH
MOJIy4eHHbIC (PYHKITUHU, CTPOUTH UX Tpaduku. MaTepuai 3Toi coaepkaTenbHON
JMHUM HalleJIeH Ha Pa3BUTHE YMEHHUIl U HABBIKOB, MO3BOJISIONIUX BBIPAXKATh
3aBUCUMOCTH MEXJIy BEIMYMHAMH B Pa3IHYHON (QopMe: aHAIUTUYECKOH,
rpaduyeckoi W  clIoBecHOM. Ero wu3ydeHume cmocoOCTBYeT pa3BUTHIO
ANITOPUTMHUYECKOTO MBIIIICHUS, CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AINH,
HCIOJIb30BAHUIO AHAJIOTUH.

ConepxatenbHasa nuHus «Hauana MaTeMaTH4ecKoro aHajin3a Mo3BOJISET
CYIIECTBEHHO pACIIUPUTHh KPYyr KaK MaTEMaTHYECKUX, TaK W MPHUKIATHBIX
3a/1a4, TOCTYIHBIX OOy4YarolMMCS, TaK KaK Yy HHUX MHOSIBISETCS BO3MOKHOCTD
CTpOUTh TpadUKu CIOXKHBIX (QYHKIIUH, OMpeNeNsaTh WX HauOOJbIINE W
HAaWMEHBIIINE 3HAYEHUS, BEIYUCIATH TUIOMAIU PUTYp U 0OBEMBI TEll, HAXOIUTh
CKOPOCTH U YCKOPEHHUS MpoueccoB. JJaHHas coaepkaTenbHas JIUHHUS OTKPhIBAET
HOBBIE BO3MOYKHOCTHM TIOCTPOCHHSI MATEeMaTUYECKUX MOJENEH pealbHbIX
CUTyalliid, MO3BOJISIET HAXOAWTh HAWUIy4Illee PEIICHHE B MPUKIAJAHBIX, B TOM
YUCJIE€ COIUAIbHO-dPKOHOMHYECKUX, 3aJlayax. J3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOrO0  aHali3a  CIOCOOCTBYET  pa3BUTHUIO  aOCTPaKTHOTO,
(hOopMaTbHO-IOTHYECKOTO M KPEATHBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTE€MaTUKM B HAayKe, TEXHUKE U
uckycctBe. OO0ydJarommecs y3HaIOT O BBIIAIOIMINUXCS PE3yIbTaTaX, MOTyYCHHBIX
B XOJI€ pa3BUTHS MAaTEMAaTUKH KaK HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeToANYEeCKast TUHUSA « MHOKECTBA U JIOTUKA) BKIIOYAET
B ce0s JIEMEHTHl TEOPHUH MHOXECTB M MATEMAaTHYECKOW JOTUKH. TeopeTnuko-
MHO>KECTBEHHBIE MPEJCTABICHUSI TMPOHU3BIBAIOT BECh KypC IIKOJIbHOMN
MaTeMaTUKH U TPeJIararoT HanOoJiee YHUBEPCAIBHBIN SI3bIK, 00HEIHHSIIONTUN
BCE pa3fenbl MaTEeMAaTUKU W €€ MPUIIOKEHUW, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTUYECKUE AUCIUIUIMHBI U UX OPUIOKEHUs B eauHoe 1enoe. [loaromy
BAXHO  J1aTh  BO3MOXKHOCTh  OOydYaromiemycsi MOHUMAaThb  TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHON MAaTeMaTUKU U HCIOJIb30BaTh €ro Jyis
BBIPAKEHUSI CBOUX MbICIEH. J[pyrMM BaKHBIM MPU3HAKOM MAaTEMATHKU Kak
HayKd CcJelyeT MpU3HaTh CBOWCTBEHHYIO €Ml CTpOroctb OOOCHOBAaHWI U
CI€OBaHUE  OMNPENEIEHHBIM  MpaBWiaM  [OCTPOCHUSI  JIOKA3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMU MAaTE€MaTUYECKOM JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUICHUS O00yYarolmuxcsi, TIMO3BOJISIET MM CTPOUTH CBOM
pacCyXIIeHUs Ha OCHOBE JIOTUYECKHX TMpaBujl, (OPMHUPYET HaABBIKA
KPUTHUYECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Auredpa M Hayajga MaTeMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE TPU3BAHBI
CcrocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH pealbHbIX
CUTyalluid, HCCJIEJOBaHUS 3TUX MOJEJIe C TMOMOIIBI0 ammapara ajireopbl U
MaTeMaTUYECKOr0 aHalii3a, MHTEPIPETAlUK MOJTYUYECHHBIX pe3yJbTaTtoB. Takue
3alaHusl BIUIETEHBI B KaXbI M3 pa3liesioB MNPOrpaMMbl, IMOCKOJbKY BECh
Marepuan yueOHOro Kypca MIHUPOKO MCIHOJIb3YETCs ISl PEUICHUs MPUKIIAIHBIX
3amad. Ilpum pemieHMn pealibHBIX NPAKTUYECKUX 3a7ad  o0ydaromuecs
pa3BUBAIOT  HAOIIOATENbHOCTh, YMEHHME  HaXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, UCIOIL30BaTh AHAJIOTUIO, 0000IIaTh U KOHKPETU3UPOBATH
npobsiemy. JlesarenbHOCTh MO (POPMUPOBAHKIO HABBIKOB PEIICHUS MPUKIIAIHBIX
3a/1a4 OpraHU3yeTCs B MPOIECCE N3YUEHUS BCEX TeM YUeOHOro Kypca «Anredpa
Y Hayajga MaTeMaTU4YeCKOro aHAJIN3ay.



Ha wusydenme yueOHOTro Kypca «Anredpa M Hadajga MaTEMaTHYECKOTO
aHanu3a» oTBoauTcs 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B HEJEN0), B
11 KJiacce — 136 4acoB (4 yaca B HEJIEIII0).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yucia 1 BBIYMCICHUS

Panmonanpabie yncina. OOBIKHOBEHHBIE U IECATUYHBIC IPOOU, TIPOIICHTHI,
O0eckoHeuHble nepuoandeckue apodu. [Ipumenenue apobdeit U MPOIEHTOB IS
pelIeHUs] NPUKIAJHBIX 3aJad U3 PAa3JIMYHbIX OTPACIIE 3HAHUU U pPEalbHOU
KU3HU.

JlelicTBUTENbHBIE 4YHKCIIa. PanvoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckre omnepanud € JICUCTBUTEIBHBIMUA  YHCIaMH. MOayib
JCHUCTBUTENBHOTO YHCIA W ero cBoucTBa. I[IpubnuxEHHBIE BBIUMCICHUS,
MpaBuiIa OKPYIJIEHUS], IPUKUAKA U OLIEHKA PE3YJIbTaTa BHIUYUCICHUN.

Crenenp c wnenbiM mokazareneM. bunom Hbiorona. Hcnonbs3oBanue
noaxojasme (GopMbl  3allMCH  JCHUCTBUTENBHBIX YUCET JUISl  PEIICHUS
MMPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHBIX.

ApubdmMeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €T0 CBOICTBA.

Crenenb C palMOHAJIBHBIM IIOKa3aTelIeM U €€ CBOMCTBa, CTENEHb C
JNEUCTBUTEIILHBIM MMOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaTudHbIE W HATypalbHBIC
norapuMsl.

CuHyc, KOCUHYC, TAHI€HC, KOTAHIE€HC YKMCIOBOTO aprymMeHTa. ApPKCHUHYC,
APKKOCHHYC M apKTAaHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCUIIbHBIE YPABHEHHS U YpaBHEHUsI-clieacTBUsI. HepaBeHCTBO,
pelIeHne HepaBeHC CTBA.

OCHOBHBIE METOJIBI PEIICHUS TIENIBIX U APOOHO-PAITMOHAIBHBIX YPABHCHHM
Y HEPABEHCTB. MHOTrOWIECHBI OT OJTHOW NEPEMEHHOU. /[eleHne MHOro4YIeHa Ha
MHOIOWJIEH ¢ ocTatkoM. Teopema be3dy. MHOrousneHsl ¢ IEIbIMU
koadpurmentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUN, COAEPKAIINX CTEIEHU U KOPHHU.

UppaunonanbHble  ypaBHEHMUSI. OCHOBHBIE ~~ METOJIbI  PEIICHHS
MPppalHOHAIBHBIX YPABHCHUMN.

[TokaszarenbHbie ypaBHEHUA. OCHOBHBIE METOABI PEMIEHUS ITOKA3ATEIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BBIpaXXEHUI, COAEPIKALIUX JTOTapU(MBI.

Jlorapudmuueckne  ypaBHeHUs.  OCHOBHbIE  METOABI  PEIICHUS
JorapupMUUECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUYECKHUE (opMyIbL. [IpeoOpazoBanue
TPUTOHOMETPHUECKUX BBIPKEHUI. Permenne TPUTOHOMETPUUYECKUX
YPaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHMM. MarTpuna CUCTEMBI JIMHEWHBIX
ypaBHeHH. OmnpeaenuTenb MaTpuibl 2X2, €ro TE€OMETPUYECKHN CMBICH U
CBOMCTBA, BBIYMCICHUE €r0 3HAYECHUS, IPUMEHEHHUE ONPEACIIUTENS I
pelIeHnsT CUCTEMBI JIMHEMHBIX YpaBHEHWU. PemieHne npukiIagHbIX 3a1ad ¢
IIOMOLIBI0 CHUCTEMBI JIMHEWHBIX YypaBHeHUU. lccienoBanue mMOCTPOEHHON
MOJIENH C TIOMOIIBIO MAaTPUILL U ONIPEACIIUTEIEH.

[TocTpoenne MaTeEMAaTUYECKUX MOJEIEH PEATbHOM CUTyallud C IMTOMOIIBIO
YPaBHEHUHN M HEPABEHCTB. lIpuMeHEeHNEe ypaBHEHUI M HEPABEHCTB K PEIICHUIO



MaTeMaTUYeCKUX 3a/lady M 3a7a4 M3 Pa3jIMdHbIX 00JacTel HayKu M peabHOMI
KU3ZHU.

DyHKUUHA U Tpapuku

OyHKIMsA, crnocoObl 3amanus (QyHKIMUA. B3auMHO oOpaTHbIe (YHKIHH.
Komnosumust ¢ynknmii. ['paduk QyHKImu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nactb onpeneneHus U MHOKECTBO 3HaUeHU QpyHkiuu. Hymu QyHkmmm.
[IpomexxyTku  3HaKOMOCTOSHCTBA.  UETHBIE ©  HEYETHBIE  (PYHKIUU.
[lepuonuueckne  ¢yHknuu.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIWH.
Makcumymbl 1 MUHUMYMBI GyHKIIMKA. Hambombiee u HauMeHblliee 3HAYCHUS
(GyHKIIMMA Ha TIPOMEKYTKE.

Jluneitnas, kBagpaTudHas W APOOHO-TMHEHHAs (YHKIIUUA. DJIEMEHTapHOE
MCCJIEIOBAHKE U MOCTPOCHUE UX TPA(UKOB.

Crenennast pyHKIIUS C HATYPAJIbHBIM M IIENIBIM TTOKazateneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHs N-Oi CTENEHU Kak (QYHKIMH OOpaTHOM
CTEIEHU C HATYpaJbHBIM [1OKA3aTEIIEM.

[TokazatenbHast u morapupmuydeckas GyHKIHH, UX CBOMCTBA U rpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMA 1S peLIeHUsT ypaBHEHUH.

TpuronoMmerpuueckass OKpy>KHOCTb, OIpPEIAEICHUE TPUTOHOMETPUUECKUX
(yHKIIMIA YUCIIOBOTO apTyMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B PEAIbHBIX MPOLECCAX U SBICHUSAX.
I'paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaT4ecKOro aHajamn3a

ITocmenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs ITOCIEIOBaTSIbHOCTEH. MeTox
MaTeMaTU4eCKOn WHTyKIIHH. MoHoTOHHBIE u OTpaHUYECHHbIC
nociaeA0BaTeNbHOCTU. IcTOpUS BOBHUKHOBEHHSI MAaTEMaTUYECKOTO aHaIu3a KaK
aHanM3a OECKOHEYHO MaJbIX.

Apubdmernueckass ©  TEOMETPUYECKas  MPOTPECCHU.  beCcKOHEeYHO
yObIBaroIias reomeTpudeckas mnporpeccus. Cymma OeckOHEYHO YObIBarouen
F€OMETPUYECKOU MPOrpecCcuu. JIMHEWHBIM W 3KCIIOHEHIHUAIBHBIN pocT. Hucio
e. @opmyJia CIOXKHBIX MPOIEHTOB. Vcnonb30BaHUEe MPOTPEeCcCUU ISl PEUICHUS
peanbHbIX 3a7]a4 IPUKIIAHOTO XapakTepa.

HemnpepriBHble (GyHKIIME U WX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkuumii. CBolicTBa (DYHKIIMI HEMPEPBIBHBIX HA OTpe3Ke. MeTof
WHTEPBAJIOB ISl pelieHus HepaBeHCTB. [IpriMeHeHHne CBOWCTB HEMPEPBIBHBIX
(GyHKUMIA 715 peleHus 3a1a4.

[leppass  w  BrOpas  mpou3BoaHble  (yHkumu.  OmnpeneneHue,
reOMETpUYECKU W (U3MYECKUH  CMBICT  TPOU3BOJHOW. Y paBHEHHE
KacaTeJbHOH K rpa@uKy QyHKUIUH.

[IpousBoansie  anemeHTapHbIX  (QyHkuuil. [lpousBoagHas  CyMMBbl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UILIMY (YHKITUH.

MHo:kecTBa M JIOTHKA

MHOK€eCTBO, Onepanyyu HaJl MHOXECTBAMHU M HX CBOMCTBA. J(marpammsbl
Oinepa—Benna. IIpuMeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO ammnapara Jjist
OMUCAHUS PEAbHBIX MPOIECCOB M SIBICHUM, MPU PEIICHUU 3a7ad U3 JAPYTrux
y4eOHBIX MPEMETOB.

Omnpenenenue, TeopemMa, CBOIMCTBO MaTEMAaTUYECKOTO OOBEKTA, CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHS.

11 KUIACC



Yuciaa 1 BBIYUCTCHUS

Harypansubie u 1nenbie uucna. [IpuMeHeHME MNPU3HAKOB JEIUMOCTHU
HEIbIX Yuces, HanbOoipmuii oo aenurend (ganee — HOJl) u HauMeHbIee
obmree kpatHoe (nanee — HOK), octaTtkoB mo moaysro, anroputma EBknuna mist
peuieHns 3a1a4 B UEJIbIX YUCIaX.

Kommnekcupie umcna. AnreOpandeckass U TpUTOHOMETpUueckas (opMbl
3aMMCH KOMIUIEKCHOTO uucia. ApudmeTudeckue onepanuui ¢ KOMIUIEKCHBIMHU
gyuciamu. M300paskeHne KOMIUIEKCHBIX YHCENl Ha KOOPJWHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHM U3 KOMIUIEKCHOTO —4HCIA.
[IpumeHeHre  KOMIUIGKCHBIX  YHCEN M perieHuss  (QU3M4ecKux U
r€OMETPUYECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYIIHOCTh ypaBHEHHI M HEpaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEW  TPUTOHOMETPUYECKHX yPaBHEHHl C  MOMOIIbIO

TPUTOHOMETPHUUECKOMN OKPY>KHOCTH. Pemienune TPUTOHOMETPHUUECKUX
HEPABEHCTB.

OCHOBHBIE METOJIBI pEIICHUSI TMOKA3aTeIbHBIX H JIOTapU(DMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIEHUS CHUCTEM M COBOKYMHOCTEH pPalOHAJIBbHBIX,
UPPALMOHATILHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUIECKIX YPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne ypaBHEHHMH, CHCTEM UM  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a/ad M 3aJad U3 Pa3jIu4HbIX 00JacTel HaAyKHu M peajibHON
KU3HU, UHTEPIPETALNS IOTYUYEHHBIX PE3YIbTATOB.

DOYyHKIUHU U TPAPUKH

I'padux kommosuruu ¢ysknmii. ['eomeTpuueckre oOpa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue QpyHKITUHU, X CBOMCTBA U Tpa(UKH.

I'padpraeckne meTonbl pemieHus ypaBHEHUH U HepaBeHCTB. [ paduueckue
METO/IbI PELICHHUS 3a/1a4 C TapaMeTpPaMH.

Hcnonp3oBanue rpadukoB (GYHKIUN 71 HCCIEAOBAaHUS MPOILECCOB U
3aBUCUMOCTEM, KOTOPBhIE BO3HUKAIOT MPU PELICHUH 337a4 U3 APYIHUX YUEOHBIX
MPEJAMETOB U PEATbHOU KU3HH.

Havana maTreMaTH4eCKOro aHAJIN3A

[IpumeHeHre nTpOU3BOIHOM K MCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh
u 3KcTpemMymbl. HaxokneHue HaumOOJIbIIEr0 W HAMMEHBIIEr0 3HAYEHUI
HEIpEePbIBHON (DYHKIIMH HA OTPE3KE.

[IpumeHeHre NpPOM3BOJHON I HAXOXACHUS HAaWIy4dllero pelIeHus B
IIPUKIIAIHBIX 3aJa4dax, I OINpPENETeHUs CKOPOCTHM M YCKOPEHHs IIpolecca,
3aaHHOTO (hOpMYJIOi UK rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKUMi. [IpaBuna Haxox1eHNs epBOOOPa3HbIX.

WNuterpan.  I'eomeTpudecknidi  CMBICH ~ MHTErpaja.  BbeluucieHue
omnpenenéHHoro naTerpana mno Gopmyne Herotona-Jleitonuna.

[IpumeHeHne uHTErpana sl HaXOXKACHHs IUIOMIAle IIIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumeps! pemennii nudpepeHranbHbIX ypaBHeHU. MaTtemaTtudyeckoe
MOJICTTUPOBAHUE pPEATbHBIX MPOIECCOB C MOMOMIbIO U depeHIIHaTbHBIX
YpPaBHEHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA N, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YIJIVBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCcKOro BOCIIMTAHMS:

chOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TMO3UIMM  OOYydaromerocss  Kak
AKTUBHOTO ¥ OTBETCTBEHHOT'O WiIE€HA POCCUHCKOTO OOIIECTBA, MPEACTABICHHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKITMOHHPOBAHUS PA3TUYHBIX CTPYKTYP, SIBJICHUH,
MpOLIeTyp TPaKIAHCKOro o00ImecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHUE
B3aMMO/JICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIMSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKON MACHTHYHOCTH, YBAKCHUS
K IPOUUIOMY M HAaCTOSIIIIEMY POCCHICKON MaTeMaTUKH, [IECHHOCTHOE OTHOIIIEHHE
K JOCTHXKECHUSM POCCHMCKMX MATEMAaTHKOB M POCCUMCKON MaTEMaTHYECKON
IIKOJIbI, UCMOJIb30BAHUE JTHUX JOCTHKEHUN B JPYTUX HAyKaX, TEXHOJIOTHSX,
chepax PKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JTyXOBHBIX LEHHOCTE! POCCUICKOTO Hapoja,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C TMPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HayKu W
NEATEbHOCThI0 YYEHOTO, OCO3HAaHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYMBOTO OyAyIIEro;

4) 3cTeTH4€eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIOYas 3CTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, pEIIEHHU, pacCyKJICHUN,
BOCIIPUUMYHMBOCTh K MAaTEMAaTUUYECKUM aCTEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusvecKOro BOCIUTAHMSA:

c(hOpMHUPOBAHHOCTh YMEHHSI TPHUMEHSITh MAaTeMAaTHYEeCKUE 3HAHUS B
HHTEepecax 370pOBOro H Oe3omacHOro oOpas3a JKH3HH, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 3JI0POBBIO (3M0pOBOE MHTAaHWE, COATAHCHUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PETyJsipHas PU3NUYECKasi aKTUBHOCTH), (pU3nyeckoe
COBEPIICHCTBOBAHUE npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeATENbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYJOJIO0Us, UHTEpeC K
pasnuYHBIM _ cepaM  PO(ECCHOHAIBHON  ICSTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPUIIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymiedt mnpodeccun M peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHbBIC IUIaHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTHU4eCKOMYy OOpa3oBaHHUIO U
caMOOOpa30BaHUIO0 Ha MPOTSKEHUM BCEM KW3HU, FOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHU MTPAKTUUECKUX 3a/lady MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh HKOJOTHUECKON KYJbTYpbl, MOHUMAHUE BIMSHUS
COI[MATTbHO-D)KOHOMUYECKUX  MPOLIECCOB HA COCTOSIHUE TMPUPOJHOU U
COIIMAJILHOM Cpeflbl, OCO3HAHWE TJIO0ATBHOTO XapakTepa HSKOJIOTHYECKHUX
npo0JieM, OpUEHTAlIUSI HA IPUMEHEHUE MAaTeMaTUYECKUX 3HAHUMN JJIsI pEIICHUS



3a/1ay B 00JIaCTH OKpY>KAroIIe cpeibl, MIIAHUPOBAHUE MMOCTYIIKOB M OIIEHKU MX
BO3MOYKHBIX ITOCIIEICTBUU JIJI1 OKPYKAIOIIEN CPEbI;

8) HeHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTUSI HAyKM W  OOIIECTBEHHOW TMPaKTUKH, MOHUMaHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4eloBEeUeCKOW NeSITebHOCTH, ATAloB &
pa3sBUTUS M 3HAYMMOCTH JUI PAa3BUTHsS LMBUJIW3ALHMM, OBJIAJICHUE SI3BIKOM
MAaTEMATUKH U MAaT€MaTUYECKOW KYJbTYpOW KAaK CPEACTBOM IIO3HAHHS MHDA,
FOTOBHOCTh OCYIIECTBIIATh IMPOEKTHYIO M HMCCIIEIOBATEIBCKYIO NESITEIbHOCTh
VHJIMBUIYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTesbHBIC YHUBEPCAIbHbIEC YUeOHbIE el CTBUSA

ba3oBble jJornyeckue qeficTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKN MAaTEMATUYECKUX
OOBEKTOB, TMOHATHM, OTHONICHUH MEXAy TMOHATUSAMH, (DOPMYIUPOBATH
ONpEIEICHUS HOHSTHH, yCTaHABIUBATh CYILIECTBEHHBIN IPU3HAK
KIacCU(pUKALMK, OCHOBAaHMUA s OO0OOIIEHHS U CpaBHEHHS, KpUTEpUU
IIPOBOJIMMOTI0 aHAJIN3;

BOCIPUHUMATh, (QOPMYyJIUpOBaTh U  MPeoOpa3OBbIBATh  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPULATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBISITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTUBOpeUHs B (pakTax, JaHHBIX, HAOMIOACHUAX U YTBEPKICHUX, MIpeaIaraTh
KPUTEPHUH JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeJaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHUBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOATEIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKICHUM (MpsMblE W OT MPOTHBHOIO), BBICTPAWBATH AapTryMEHTALUIO,
NPUBOJUTH TPUMEPHl M  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJBL;

BBIOMpATh CIMOCO0 pernieHus yd4eOHOW 3ajaunm (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB peUIeHUs, BbIOMpaTh Haubonee MNOAXOMAIMMA €  Y4ETOM
CaMOCTOATEIBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBUA:

MCII0JIB30BaTh BOMIPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOINPOCHI, (PUKCHUPYIOIIME MTPOTUBOpEUYHe, Mpodiemy,
YCTaHaBIIMBAaTh UCKOMOE M JaHHOE, (JOPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH
CBOIO MTO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CaMOCTOSTEIbHO CIUTAaHUPOBAaHHBIN HKCIIEPUMEHT,
HCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEW MAaTeMAaTHYECKOro OOBEKTa,
ABJICHHS, TPOLECCa, BBIABICHHUIO 3aBUCUMOCTEH  MEXAy OOBEKTaMH,
ABJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOIO HAOIOJIEHUS, HCCIEAOBaHUSA, OIEHUBAaTh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB, BEIBOJAOB U 0000IIECHUI;

MIPOTHO3UPOBATh BO3MOXXKHOE pPA3BUTHE NPOLIECCA, a TAKXKE BBIIBUTATh
MPEANOJIOKEHNS O €r0 PA3BUTHUU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmei:

BBISIBJIATH AepUINUTH MHPOPMAINH, JTAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U ISl pEUICHUs 3a]1auH;



BbIOMpaTh  MHGOPMAIMIO W3  HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAIM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYPUPOBAaTh MHPOPMAIIUIO, TPEACTABIATh €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIe YHHMBeEpPCaAJIbHbIE YUeOHbI€e Al CTBHS

Oo0menue:

BOCIIPUHUMATh W (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCJ'IOBI/IHMI/I U OeiisiMmu O6IHCHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOLIKy
3peHI/I$I B YCTHBIX N IIMCBMECHHBIX TEKCTAaX, AaBaThb ITOJACHCHMUS I10 XOI[y pemeHI/m
3a71a4M, KOMMEHTUPOBATh MOJIYUYCHHBIN PE3yJIbTaT;

B X0JI¢ 00CY>KJIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
HpO6J’I€MBI, pemaeMoﬁ 3aladi, BBICKAa3bIBAaThb HJACHU, HAILICJICHHBLIC Ha IIOHNCK
peHIeHI/ISI, COIIOCTABJISITH CBOU CY)KI[eHI/ISI C Cy}KI[eHI/IHMI/I I[pyrI/IX y‘-IaCTHI/IKOB
nauajaora, oOOHapy»KHUBaTh Pa3IMYKMe U CXOJCTBO IMO3HIUH, B KOPPEKTHOH (Gopme
(bopMyTUPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpeI[CTaBJ'ISITB pGBYJ'II)TaTBI pemeHHa 3ajgadu, BKCHepI/IMeHTa,
UCCIIEIOBAHUSI, TIPOEKTA, CAMOCTOATENbHO BBIOUpATh (hOpMAT BBICTYIUIEHUS C
Y4ETOM 3aJ1ay MPE3CHTAIMU U OCOOCHHOCTEHN ay IUTOPUHU.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE JeiiCTBUSA

Camoopranuzamnus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 3a7a4uu, BEIOUPATh CIOCO0 PelIeHUs
C y4y€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBAaTh W KOPPEKTUPOBATh BApHAHTHl PEUIEHUH C YYETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJIa/IETh HABBIKAMHM TIO3HABaTEeNbHOM peduiekcuu KakK OCO3HaHUs
COBEPIIAEMBIX JEHCTBUA W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJbTaTOB,
BJIAJETh CIOCOOAMH CAMOIIPOBEPKH, CaMOKOHTPOJII MpOLEcca W pe3yJbpTaTa
pelIeHns] MaTEMaTUYECKOH 3a1auH;

NPEeABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpU pELICHUU
3a/layd, BHOCUTb KOPPEKTHUBbI B JE€ATEIbHOCTH HAa OCHOBE HOBBIX
0OCTOSATENBCTB, TAHHBIX, HAWIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEId M YCIOBUSAM, OOBSICHATH
NPUYHUHBI JIOCTHKEHUS WIA HEAOCTWKEHHUS pPE3yJIbTaTOB JAESTEIbHOCTH,
HaXOJIUTh OIIHOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEJIbHOCTD:

MOHMMAaTh W  HWCHOJb30BaTh  IMpPEMMyLIeCTBA  KOMaHIHOM U
WHIUBUIYAIbHOW palbOThl MpPU PELICHUH Y4YEOHBIX 3a7ady, NPUHUMATh LEJb
COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHOW padoThI,
pacnpenesnsaTh BUJIbl padoT, JOroBapuBaThcs, 00CY)IAaTh MPOLECC U Pe3yJIbTar
paboThl, 00001IaTh MHEHUS HECKOIBKUX JIIOJIEH;

y4acTBOBATh B IPYIIIOBBIX (popmax paboThl (00CYXKI€HUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMBbD) W HWHBIE), BBINOIHATH CBOIO 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOM JEUCTBHS C APYIMMHU YJE€HAMU KOMAaHbl, OLICHHBATh
KauecTBO  CBOEr0  BKJIaga B  OOIMA  MOPOAYKT 1O  KPUTEPHSM,
c(hOpMyIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.



IHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce oOydaromuiics IMOIYYUT CIIETYIONTUE
MPEAMETHBIC PE3YJIBTATHI IO OT/IETBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Havyajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BEIYMCTICHUSA:

CBOOOJIHO OMEpUPOBATH MOHATUSAMU: PALMOHAIBLHOE YUCIO0, OECKOHEeUHas
MepuoIUYecKast JApoOb, TMPOIEHTHI, HPPAIMOHAIBHOE YHCJIO, MHOXKECTBA
pPaLlMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHATh APOOM WM TPOIECHTHI I PEIICHUs] MPUKIATHBIX 3a1ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUWN U PEATTbHOU KU3HU;

MPUMEHATh  TPUOMMKEHHBIC  BBIYUCIICHHS, TMpaBWIa  OKPYTJIICHUS,
MPUKUJKY U OLIEHKY pEe3yJbTaTa BbIYMCIICHUI;

CBOOOJHO ONEpHUPOBATh IOHATHEM: CTEHNEHb C IEJBIM I10Ka3aTeleM,
UCIIOJIB30BaTh TMOJXOJANTYI0 (OpMy 3aluCU JACHUCTBUTENBHBIX YHCET IS
pelIeHUs MPAKTUYECKUX 3a7a4 U MPEICTaBICHUS JaHHbIX;

CBOOOJHO  OmepupoBaTh  TOHATHEM:  apUPMETUUYECKUA  KOPEHD
HATYpPAJIbHOMN CTEIICHU;

CBOOOJHO  ONEPUPOBAaTH IMOHATHEM: CTENEHb C  PalHOHAIbHBIM
IIOKA3aTeNeM;

CBOOOJHO OMEPHPOBATH MOHATHUSMU: JOTapu(pM UYHCTIA, NECATUYHBIC U
HaTypalbHBIC JIOTapU(MBIL;

CBOOOJIHO ONEPUPOBATH MOHATUAMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC
YUCJIOBOTO apTyMEHTA;

ONEPUPOBATh NOHATHUAMHU: APKCUHYC, AapPKKOCHMHYC M AapKTaHI'€HC
YUCJIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEPUPOBAaTH  MOHATHSAMHU:  TOXIECTBO,  ypaBHEHHE,
HEPABECHCTBO,  PAaBHOCWIbHBICE  YpPaBHEHHS W  yPaBHEHUA-CJIECACTBHS,
PAaBHOCHJIBHBIE HEPABEHCTBA,

MPUMEHSATh PA3JIUYHBIE METOJbI PENICHUS PaIHMOHATIBHBIX U JPOOHO-
pallMOHANBHBIX YPAaBHEHHM, MNPHUMEHATh METOJ HWHTEPBAIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPHPOBATH MOHATUSAMHU: MHOTOWIEH OT OAHOW NMEPEMEHHOI,
MHOTOYJIEH C MeJbIMH KO3 (UIIMEHTAMU, KOPHU MHOIOYJIEHA, MHPUMEHATH
JEJICHUE MHOTOYIEHAa HAa MHOTOWIEH C OCTaTKOM, Teopemy be3y um teopemy
Buera s pemienus 3anad;

CBOOOJHO OIEPUPOBATh MOHATHSIMHU: CUCTEMA JIMHEHHBIX YypaBHEHHIA,
MATpULA, OMNPEACIIUTENb MATpPULBl 2 X 2 W €ro reOMETPUYECKUU CMBICIH,
WCIIOJIB30BaTh CBOMCTBA ONPENENUTEN 2 X 2 ISl BBIYUCIIEHUS €r0 3HAYCHMS,
MPUMEHATh ONPEACIUTENN JJIsi PELHICHUS CHUCTEMBl JIMHEWHBIX YpPaBHEHH,
MOJEIUPOBATh pEANbHBIE CUTyallud C TOMOIIBK) CHUCTEMBI JIMHEWHBIX
YPaBHEHUH, HCCIEAOBATh ITIOCTPOCHHBIE MOJEIH C IIOMOIIBIO MaTpull U
ONPENEINTENICH, NHTEPIIPETUPOBATH MOJyYEHHBIN PE3yNIbTAT;

UCIIOJIB30BaTh CBOMCTBA JEHCTBUA C KOpPHSAMHU Il NpeoOpa3oBaHUs
BBIPAXKEHUI;

BBIMIOJHATh MPEOOpa30BaHUSI YUCIOBBIX BBIPAKEHUH, COACPIKAIIUX
CTEIICHH C PAallMOHAIIBHBIM ITI0KA3aTeIIEM;

HCIIOJIb30BaTh CBOMCTBa norapudmon TUTSL npeoOpa3zoBaHus
orapu(PMUUECKUX BBIPAKECHHUII;



CBOOOTHO OTMEPUPOBATH MOHATUAMHU: HUppaAlMOHAIbHBIC, TTIOKA3aTEeIbHbBIE U
norapuMUYECKHE YpaBHEHUS, HAXOJUTh MX PEHICHHS C I[OMOIIbIO
PaBHOCWJIBHBIX TIEPEXOI0B UITH OCYIIECTBIISISI TPOBEPKY KOPHEH;

MIPUMEHSTH OCHOBHBIE  TPUTOHOMETPUYECKHUE dbopmynel A
npeoOpa30BaHus TPUTOHOMETPUUECKUX BHIPAKCHUM;

CBOOOJTHO OMEPUPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
MPUMEHATh HeoOxoaumble (GOPMYJbl Ui PEIICHHs] OCHOBHBIX THIIOB
TPUTOHOMETPHUUECKUX YPaBHEHU;

MOJICIIUPOBATh pealbHbIE CHUTyallMH Ha S3bIKE anreOpbl, COCTABIISTH
BBIPOKCHMSI, YPAaBHECHHs, HEPABEHCTBA 10 YCJIOBHIO 3aJadd, HCCIEIOBATh
MOCTPOEHHBIE MOJIEIH C UCTIOIH30BAHUEM alllapaTa aireopshl.

DYyHKIUU U TPAPUKH:

CBOOOJHO OMEPUPOBATH TMOHATUAMH: (DYHKIMS, CIOCOOBI 3a/laHUS
GyHKIMHA, B3aUMHO oOOpaTHbie GYHKIMH, KOMMO3UIUA (QYHKIHHA, Tpaduk
(yHKIMH, BBITIOJIHATH dJIEMEHTapHbIC MTpeoOpa3oBanus rpadukoB (PyHKITUI;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: 00JIACTH OMPENEICHUS U MHOXKECTBO
3HauYeHUN (DYHKIMH, HYJIU QYHKIIAN, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO OIEpUPOBATh MOHATHUSMU: UYETHBIE M HEYETHBIC (DYHKITUH,
nepuoauyeckne GyHKINUU, MPOMEKYTKH MOHOTOHHOCTH ()YHKITHH, MAaKCUMYMBbI
1 MUHUMYMBI (yHKIIUH, HauOoOJIbIlIee W HAaWMEHbINIEe 3HaUYCHHE (PYHKIIUU Ha
MTPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: CTETICHHAS (YYHKIIHSI C HATYPATbHBIM
U TIENIBIM MOoKa3aTesneM, rpauk cTeneHHOW QYHKINKU ¢ HATYPATbHBIM U IIEITBIM
nmokasaresieM, rpaduk KopHsS N-0if cTeneHu Kak (PyHKIIMU OOpaTHOW CTENEHU C
HATypaJbHBIM TIOKA3aTeJIEM;

OTIepUPOBATh MOHATUSIMH: JTUHEHHAs, KBaJpaTU4HAsI U IPOOHO-THHEHHAS
(GyHKIMH, BBITIONHATH DJJIEMEHTAPHOE HWCCIAEAOBAaHUE W TIOCTPOCHHE WX
rpauKoOB;

CBOOOJTHO OTEPUPOBATH MOHITHAMU: MOKA3aTENbHAS U JorapupMUIecKas
GbyHKIMHA, WX CBOWCTBA W TpadUKH, UCIOIH30BATh WX TPAPUKH IS PEIICHUS
YPaBHEHUH;

CBOOOJHO OMEpPUPOBATH MOHATHUSIMH: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpeJIeICHIE TPUTOHOMETPUIECKUX (PYHKIIUN YUCIOBOTO apTyYMEHTA;

UCIIONIB30BaTh Trpaduku GyHKIUNA [JIs KCCIAEAOBAHUS MPOIECCOB U
3aBUCUMOCTEH MpH PEIICHUH 3a7a4 U3 APYTHX YIeOHBIX MPEIMETOB U peaTbHOMN
’KU3HU, BEIPAXKATh (POPMyIaMu 3aBUCHMOCTH MEXIY BETUINHAMU;

Hauvana MmaTeMaTH4eCKOr0 aHAJIN3A:

CBOOOJTHO OTEPUPOBATH MOHATUIMH: apuPMETHICCKAST U TEOMETPUIECKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIas reOMeTpUIecKast IPOrPeCCHsl, TNHESWHBIN
U OKCMOHCHIMAIBHBIA POCT, (opMyna CJIOXKHBIX TPOIEHTOB, WMETh
MPEJICTAaBICHUE O KOHCTAHTE;

HCITOJIB30BaTh MPOTPECCUM JIJISI PEIICHHS PeabHBIX 3aJad MPHUKIATHOTO

XapakTepa;
CBOOOJHO OIEPHUPOBATH TMOHITHAMHU: IOCIIEAOBATEIILHOCTh, CIIOCOOBI
3aJJaHuS MOCJIeIOBATEIIHHOCTEH, MOHOTOHHBIC U OrpaHHYCHHBIC

MOCJIEIOBATENbHOCTH, IMOHUMATh OCHOBBI 3apOXACHHS MaTEeMaTUYECKOTO
aHaJIM3a Kak aHajan3a OECKOHEYHO MaJIbIX;

CBOOOJHO OINEpUPOBATh MOHATUSAMU: HENpPEpPbIBHbIE (YHKIHMH, TOYKU
pa3peiBa rpaduka GyHKUNN, aCUMIITOTHI Ipadrka (yHKINH;

CcBOOOIHO OMEpHpPOBATh MOHATHEM: (DYHKIIMS, HEMpPEpHIBHAS HA OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKUMN JUIsl pELICHUs 3a]1ay;



CBOOOJTHO ONEPHPOBATH MOHATUSMU: TIepBas U BTOpas MPOU3BOIAHBIC
byHKIMH, KacaTelbHas K Tpaduky QyHKIUY;

BBIYUCIISITh  MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YaCTHOTO U
KOMITO3HIINH JIBYX (DYHKIIUN, 3HATH MPOU3BOHBIC AJIEMEHTAPHBIX (yHKIIUA;

MCITOJIb30BAaTh TEOMETPUUECKUI U (PU3UUECKHUI CMBICI TPOU3BOIHOMN IS
pelIeHus 3a1ay.

MHoxecTBa M JIOTHKA:

CBOOOJHO OMNEpPUPOBATh MOHSATUSMHU: MHOXECTBO, OIEpalUud HaJ
MHOKECTBaMU;

WCIIOJIB30BaTh TEOPETUKO-MHOXECTBEHHBIM ammapaT JJisl  ONHCAHUs
pEaNbHBIX TMPOIIECCOB W SBJICHUM, MPU PEHICHUHU 3a7ad U3 JAPYTHX YUEOHBIX
[IPEIMETOB;

CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: OINpPEJEIECHUE, TEOPEMA, YpaBHEHNUE-
CIEeICTBUE,  CBOMCTBO  MaTEMaTUYEeCKOr0  O0BEKTa,  JI0KAa3aTelIbCTBO,
PAaBHOCHIIbHBIE YPABHEHUSI U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kjacce oOydaromuiics TMOIYYUT CIETYIONTUE
MIPEAMETHBIC PE3YJIHTATHI MO OTJIECIBHBIM TeMaM pabodei mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MAaTEMaTUYECKOTO aHATN3ay:

Ymnciia v BBIYMCTICHUSA:

CBOOOJIHO OMNEPHUPOBATh TMOHATUSIMHU: HATypadbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX U LUEJbIX YHCEII, UCIIOJIb30BATh NIPU3HAKU JIEITUMOCTHU
ueneix uncen, HOJ u HOK HarypanpHbIX uMcen il pelIeHUs 3ajad,
MPUMEHSTH anroput™ EBkiuaa;

CBOOOJIHO ONEpPUPOBATh MOHSATHEM OCTAaTKa MO MOJYJI0, 3alKChIBaTh
HaTypaJbHbIE YKCIIA B PA3TUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOO/IHO OINEpPUPOBATH MOHSATHUSIMU: KOMIUJIEKCHOE YHCIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJ, MPECTABISITh KOMIUIEKCHBIE YHCIa B alre0panyeckon u
TPUTOHOMETPHUUECKOU (PopMe, BHITIOTHATH apu(hMETHUECKHE ONepaIuu ¢ HUMU
1 M300pakaTh Ha KOOPIMHATHOMN TUIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATH MOHATUAMU: UPPALMOHAIIbHbBIC, NTOKA3aTEIbHbIC U
norapuMUYECKHe HEPABEHCTBA, HAXOAWTh WX PEIICHUS C TTOMOIIBIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYILIECTBJISATh OTOOpP KOPHEH TMpHU PEUHICHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOO/JIHO OIEpUPOBATH MOHSITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh HeoOXomumble (GOPMYJIBI Ui PEIICHWS] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJ/IHO ONEpPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHU I
W HEPABEHCTB, PABHOCHWIBHBIE CHUCTEMBI M CHUCTEMBI-CIEJICTBUSA, HAXOJUTh
pELICHUsI CHCTEMBI M COBOKYITHOCTEM PAlMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeIbHbBIX U JIOTapU(MHUUECKUX YPABHEHUM U HEPABEHCTB;

pelarhb palnroOHaIbHbIE, VppalHOHAIbHBIE, MOKa3aTeIbHbIE,
norapu@MuUyYecKue U TPUTOHOMETPUYECKHE YPaBHEHHUSI U HEPaBEHCTBA,
coAep Kalye MOIYJIA U IapaMeTPBblL;

MPUMEHSTH IpaUUECKUEe METOIbI JIJIsl pEUICHUS YPABHEHUN U HEPABEHCTB,
a TaKXe 3a7a4 C mapaMeTpamu;

MOJICIUPOBAaTh pEAIbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABISATH
BBIPAKCHUSA, YPABHECHUS, HEPABEHCTBA M WX CHUCTEMBI M0 YCIOBHUIO 3aJayH,
UCCIIEIOBATh MOCTPOEHHBIE MOJEIU C HUCIOJIb30BAaHUEM arapara aireopsl,
MHTEPIPETUPOBATH MOTYUEHHBINA PE3YJIbTAT.



DOyHKUUHA U rpaduku:

CTpouTh TpadUKH KOMIIO3UIMH (YHKIMA C TMOMOIIBIO 3JIEMEHTApPHOTO
MCCJICIOBAHMS M CBOMCTB KOMIO3UITUHU ABYX (DYHKITHI;

CTPOUTh TEOMETpUYECKHe 00pa3bl ypaBHEHUH ¥ HEPABEHCTB Ha
KOOPJIUHATHOM INIOCKOCTH;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: TpadUKH TPUTOHOMETPUIECCKUX
bynkumii;

MPUMEHATh (PYHKIIMU 11 MOJCIMPOBAHUSA M HUCCIICIOBAHMS PEATbHBIX
IIPOLIECCOB.

Havasa MaTeMaTH4eCKOr0 aHAIM3A:

WCIIOJIB30BaTh  TMPOM3BOAHYIO IS HCCleoBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HAXOJIUTh HAUOOJIbIIIee M HAMMEHbBIIIee 3HAUCHUs (PYHKIIMU HEMPEPHIBHOMN
Ha OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO JUISl HAXOXKJICHUS HAWIy4YlIEro PELICHUS B
MPUKIAJHBIX, B TOM UYHCIE COLUHAIBHO-DKOHOMUYECKUX, 3ajayax, Juis
OTIpEJIeICHUs] CKOPOCTH M YCKOPEHHUS MpOIecca, 3aJaHHOTO (opMyson wuimu
rpadukom;

CBOOOJIHO ONEpPHUPOBATH MOHATHSIMU: MEPBOOOpaA3HAsA, OINpPEACTEHHBIN
WHTETrpajl, HAXOJUTh MEePBOOOPA3HBIE DJIEMEHTAPHBIX (YHKIUNW U BBIYUCIATH
uHTerpain no gpopmyne Herotona-Jleitonuna;

HaxXOJIUTh IUIONMIAIA TIUIOCKUX (uryp u OOBEMBI TET C TOMOIIBIO
WHTETPAJIA;

MMEThH MPEACTABICHUE O MATEMATUYECKOM MOJICIIUPOBAHUH HA MPUMEPE
coctaBiieHus U depeHITNATBHBIX YPAaBHCHH;

pelIaTh NPUKJIIAIHbIE 3aa4i, B TOM YHCJIE COLHATbHO-3KOHOMHUYECKOTO U
dbuznyeckoro  xapaxkTepa,  CpeACTBAMH  MaTeMaTHMYeCKOTO  aHaju3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HanmenoBanue Buapl nesiteJibHOCTH
Ne (uudpossbie)
pa3aejioB M TeEM KO]—[TpOJ‘[],]—[])[e HpaKaneCKne Oﬁy‘{alOHll/[XCﬂ C yueToM
n/n Bcero o0pa3oBaTe/ibHbIE
NMporpamMmblI padoThI padoThI NporpaMMbl BOCIIUTAHUS
pecypchbl
MHO)kecTBO
. urok.apkpro.ru
JIEACTBUTEILHBIX YHCETI.
OoubImoTeKa
MHOTroO4IeHBbI. becena «Tparenus
1 24 2 0 nudpoBoro
ParmmonanbsHble ypaBHEHUS becnana B nudpax»
00pa3oBaTeIHLHOTO
1 HepaBeHCTBA. CUCTEMBI
. . KOHTEHTa
JUHENHBIX YpaBHEHUN
urok.apkpro.ru
PP Uccnenoanue «I paduku
OyHKIMK U TpaQUKH. oubnuoreka
peabHBIX IPOLIECCOBY»
2 CrenenHast GyHKIHS C 12 1 1 nudpoBoro
HMuckyccusa «@yHKIUU B
LEJIbIM [TOKa3aTeIeM 00pa3oBaTEeIHLHOTO
npodeccun»
KOHTEHTa
. urok.apkpro.ru
ApudmeTnueckuii KOpeHb PP .
. oubamoTeka Maremaruueckuit
N-oil cTeneHu. .
3 15 1 0 1 poBOro nabupunt «CBOMCTBA
HppaunoHansHbIe .
00pa3oBaTeNbHOTO KOpHEN
ypaBHEHUS
KOHTEHTa
urok.apkpro.ru
[TokazarenpHast PyHKIIHSL. 6u6 Pemenue 3agau cMexHbIX
nOIMOTEKA
4 Iloka3aTenbHbIe 10 1 1 MIpeIMETOB: OUOJIOTHS,
1 poBOTrO
ypaBHEHUS (u3nKa, 5KOHOMHKA

00pa3oBaTenbHOTO




KOHTCHTA

urok.apkpro.ru

Jlorapupmuueckas
pu onbInoTexa .
byHKIHS. Hcropuueckuii skckypc
18 1 poBoOro
Jlorapudpmuueckue «OTKpBITHE TOTApU(MOBY
00pa30BaTEeNHLHOTO
ypaBHEHUS
KOHTEHTa
Martemaruueckue 601 —
urok.apkpro.ru «YmpoieHue
o6ubnanoreka TPUTOHOMETPUUYECKUX
Tpuronomerpuyeckue .
22 1 poBOrO BeIpakeHui» CeMuHap —
BBIPKEHUS M YPABHCHUS
00pa30BaTENHLHOTO CIOCOOBI pelIeHHs
KOHTCHTA TPUTOHOMETPHUECKUX
ypaBHEHUH
urok.apkpro.ru
PP [Ipoektsr «CraTucTuka
oubroTeKa .
ITocnenoBaTreabHOCTH U n3ydeHust CoaHeuHON
10 1 poBOTrO
MIPOTPECCUU cucteMsl», «Kocmoc u
00pa3oBaTeNbHOTO
MBD»
KOHTEHTa
3HaKOMCTBO C TpyJaMu
Herorona u Jleitbuuma o
urok.apkpro.ru MPOU3BOTHON ()YHKIIUU
oubmmoTeKa «Duznyeckuii u
HenpepriBHble QyHKIUH. .
20 1 poBOro TeOMETPUUECKUNA TTOIXOT
[TponzBoaHas
00pa3oBaTeIHLHOTO K ONPEIEICHUIO
KOHTEHTa MIPOU3BOTHOM

Coobmienue- Moran
Kennep «3anaun na




HaX0XJICHUC HanOOIBIINX
W HAaMMEHBIIINX 3HAaUYCHUH

GyHKIUI)

urok.apkpro.ru

[IpoekThl «CTaTucTrKa

oubmmoTeKa .

[ToBTOpeHwMe, 0000IICHHE, n3ydenuss CoaHeIHON

N 5 2 udposBoro

CHUCTEMAaTH3alMsl 3HAHHIMA cucteMbl», «Kocmoc u

00pa3oBaTEeIHLHOTO
MBI»
KOHTCHTA
OBIIEE KOJIMYECTBO
136 13
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11 KIIACC

KoanuecTBo yacon DJIeKTPOHHbIE Buasbl nesiteJibHOCTH
HaumenoBanmue
Ne (uudgposbie) o0yyarommxcs ¢
pa3aejioB U TeEM Konrpoabusie | IIpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE y4eToM NMPOorpamMmbl
NporpaMmel padoThI padoTsbI
pecypchl BOCITMTAHMS
Uctopuueckuii
urok.apkpro.ru
akckypc «llerep
. OoubnmoTeKa
UccnenoBanue GyHKIMMA ¢ Hupuxne u bepnapna
1 . 22 2 1 nudpoBoro
MTOMOIIBIO TIPOU3BOTHOM Pumany
00pa3oBaTeNpHOTO
«Apudmernka
KOHTEHTa
OECKOHEYHOTO0»
urok.apkpro.ru
becena o Tpynax
oubanoTeka
ITepBooOpasnHas u Jlarpanxa
2 12 1 0 upoBOTO
UHTErpai «Bpruncienue
00pa3oBaTeNbHOTO
MIPOU3BOHBIX»
KOHTEHTA
['paduku urok.apkpro.ru .
pac PP Maremaruueckuit
TPUTOHOMETPUUECKUX 6ubnuoreka .
. 601t « CriocoOsI
3 byHKIH. 14 1 1 UG poBOro .
pelieHus: ypaBHEeHU I
TpuronomeTpuueckue 00pa3oBaTeIHLHOTO
Y HEPaBEHCTB)»
HEpaBEHCTBA KOHTEHTA
urok.apkpro.ru [TpakTukym «Meton
WppauronanbsHele, .
oubnanoTeka MaTeMaTUYeCKOn
MoKa3aTesIbHbIE U
4 24 2 0 un(prBoro UHIAYKLIHN Pemenue
norapupMuIecKue
00pa30BaTeNbHOro MIPaKTHKO-
HEpaBEHCTBA
KOHTEHTa OpPUEHTHUPOBAHHBIX




3ajjau C IPUMEHEHHUE
IIPOU3BOJIHOMN: pacyeT
CHJIBI TOKA B IICHH,
CKOPOCTH JIBHKCHHS
mudTa, ucciae10BaHue
CBOMCTB (pyHKLIMHU

urok.apkpro.ru

Huckyccus «Hro
TaKkoe MHUMas

OoubaroTeka
enuHUNA?Y, « Jlns
KommiekcHbie uucia 10 udpoBOTO
4ero NpUAyMallu
00pazoBaTenbHOTO
COIPSDKEHHOE
KOHTEHTa
qUCIo?»
urok.apkpro.ru
OoubnmoTeKa
HarypanbHble U 1iesnbie
10 G poBOro
qrcia
00pa3oBaTEeIHLHOTO
KOHTEHTA
CHcTeMBI pallMOHAIBHBIX, urok.apkpro.ru
MppalMOHATIbHBIX 6ubanoTeka
MOKa3aTeIbHBIX U 12 UPPOBOTO
norapupMHIECKUX 00pa3oBaTeNbHOTO
ypaBHEHUH KOHTEHTa
urok.apkpro.ru
OoubIMoTeKa
3amaun ¢ mapaMeTpamu 16 UG poBOrO
00pa3oBaTeNLHOTO

KOHTCHTAa




urok.apkpro.ru

oubInoTexa

[ToBTOpenwue, 06001IIeHNE,

. 16 2 n(ppoBoOro

CHUCTEMAaTH3aIisl 3HAHUI
00pa3zoBaTebHOTO
KOHTEHTA

OBIIEE KOJIMYECTBO
136 13
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

* MaTtematuka: ajredopa ¥ Hayajla MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
Anre0Opa u Hadajla MaTeMaTu4yeckoro aHanusa, 11 kmacc/ Mypasun I'.K.,
Mypasuna O.B., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;

AxknmonepHoe obuectBo «M3aarenbetBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Metonuueckue mocoous amns yaurenei no cepuu Jluaus YMK T K.
MypasuHa. Anrebpa u Hayasna Matemarudeckoro ananuza (10-11) (V) ms 10-
ro KJjacca.

Meroauueckue nocodus st yuuteneit no cepun Jluaus YMK IT'. K.
MypasuHa. Anrebpa u Hadasa Matemarndeckoro ananuza (10-11) (V) ms 11-

0 KJj1acca.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://school-collection.edu.ru/Enunas xosexius nudpoBbIX
o0pa3oBaTeIbHBIX PECYPCOB

* https://mob-edu.ru/ «Mobunbnas Dnekrponnas [1Ikonay

* https://interneturok.ru/ Caiitr "MUuTepHeT-ypokK"

« https://www.yaklass.ru s1IKmnacc

« http://fcior.edu.ru/ Komnexnus @eaepanbHoro neHTpa HHOOPMAIMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB

urok.apkpro.ru

oubnroTeka udpoBoro 0Opa3oBaTEIHLHOTO KOHTEHTA



I'paduk ouenounbix npoueayp 10 kiacc.

Ne i/

TeMa KOHTPOJILHOH
padoThI

1 mosyroame

2 moJqryrogue

OCHOBHBIE METOABI PEIICHUS
LEJIBIX ¥ JPOOHO-pallMOHATIBHBIX
YPABHEHUUN U HEPABEHCTB.

4 Heneas

"PannonanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHENHBIX ypaBHEHUN"

6 Hemesst

"CrenenHas ¢pyHkuus. Eé
cBoiicTBa 1 rpaduk"

9 Hepeas

"CBoiicTBa U rpaguK KOpHs N-oi
creneHu. MppannonansHele
ypaBHEeHHUA"

13 Heneasn

"[TokazaTenpHas QyHKIIHS.
ITokazaTenbHble ypaBHEHUA"

16 nenensn

"TToka3zatenbHas QyHKIHSL.
IToxazarenbHble ypaBHEHUS"

18 Henensn

"Jlorapudmuyeckast GpyHKIHS.
Jlorapudmuueckue ypaBHeHus"

20 Hexeas

OCHOBHBIE TPUTOHOMETPUYECKHE
dbopmynsl.IIpeobpazoBanue
TPUTOHOMETPHUECKHUX
BBIPaXKCHUM.

24 nemens

"TpUroHomMeTpuyYECKue
BBIPAKEHUS U
TPUTOHOMETPHUUECKUE
ypaBHEeHUS"

26 Henxeas

10.

HemnpepsiBHOCTD PYHKITUN U UX
CBOMCTBA

30 Hexeast

11.

"[IponzBognas"

33 Hepeas

12.

HtoroBas koHTpoJbHas paboTa

34 ueneas




I'paduk ouenounbix npoueayp 11 kiacc.

Ne n/m | TeMa KOHTPOJILHOM 1 mosyroame 2 moJqryrogue
padoThI
1. HccnenoBanue cBONCTB 3 Heme s
(GYHKLIUH C TOMOIIBIO
IIPOU3BOJHOM.
2. "UccaenoBanue GyHKITHIA C 5 Heneast
MTOMOIIIbIO TPOU3BOAHON"
3. "IlepBooOpa3Has u uHTErpan" 9 Hemesas
4. "I'padukn TpuronomeTpuueckux | 12 Hemest
¢bynkuuii. Tpuronomerpuyeckue
HepaBeHCTBA"
5. "IToka3areabHbIE U 14 nenens
JorapupMuUecKrue HepaBeHCTBA
6. "UppanuuoHaibHbIeE, 18 nenensn
HOKa3aTelIbHbIE U
jorapu(MuUECKIe HEPaBEHCTBA
7. "KoMIuiekcHbie gncia” 21 nenensn
8. "Teopwus uenbix yncen” 23 Heness
0. :"OCHOBHBIE METO/IbI PEIIECHHS 25 nenens
CHUCTEM U COBOKYITHOCTEH
MIOKa3aTeNIbHbIX YpaBHEHUN"
10. "CHCTeMbl PallnOHATBHBIX, 26 Hemes
UPPALUOHATBHBIX
MOKa3aTeJIbHbIX U
nmorapu(MHUECKUX ypaBHEHUN"
11. "3amaum ¢ mapamerpamu" 30 nemeas
12. Hrorosas kKoHTpoisbHas paboTa 33 Hexes




