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INOACHUTEJIBHASA 3AIIMCKA

Y4eOHplii Kypc «Anrebpa U Havada MaTEeMaTHMYECKOTO aHAIHM3a» SBISETCS
OJJHUM U3 HauOoJjiee 3HAYMMBIX B MPOrpaMME€ CPEIHEro o0Iero odpa3oBaHus,
IOCKOJIBKY, C OJHOW CTOPOHBI, OH O0OECIEeUnBAaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C Ipyroil CTOpOHBI, (popMHUpyeET
JIOTUYECKOE U aOCTPAKTHOE MBILUICHHE O0YYArOIIMXCSl HA YPOBHE, HEOOXOIUMOM
JUISL OCBOCHHSI HHPOPMATHKH, OOIIECTBO3HAHNS, UCTOPUH, CIOBECHOCTH H IPYTHX
JUCIMIUIMH. B pamkax AaHHOro ydeOHOro Kypca oOydaroliuecs OBIJIAJI€BAIOT
YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HAayKH, KOTopas (QOpMYJIUPYET CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHblll Kypc anreOpbl M Hayajdl MaTEMaTUYECKOro aHaIh3a 3aKjaJblBAET
OCHOBY /I YCIICIIHOTO OBJQJCHUS 3aKOHaMH (DU3UKH, XUMHUHU, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHACHLUMN pa3BUTHS HSKOHOMUKHM M OOIIECTBEHHOM
KU3HU, TIO3BOJIIET OpPUEHTHPOBATHCS B  COBPEMEHHBIX IUQPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO MCIOJb30BaTh UX JJIA JaJbHEUIIEro
oOpa3oBaHHslT M B TIOBCEIHEBHOW >XHM3HU. B TO 3Xe Bpems OBIajeHUE
aOCTpakTHBIMU W  JIOTUYECKH CTPOTMMU  KOHCTPYKUUSMHU  aireOpel U
MaTE€MaTUYeCKOro aHaJh3a pa3BUBACT YMEHUE HAXOJWTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh UCTUHHOCTD, JI0Ka3bIBATh YTBEPKACHUS C MOMOIIBIO UHAYKIMU U
paccykJaTh JEIYKTUBHO, MCIOJb30BaTh O00OOUIEHME M KOHKPETHU3ALUIO,
abCTparupoBaHHE€ W AaHAJIOTHIO, (OPMUPYET KpPEaTUBHOE M KPUTHUYECKOE
MBIIIIEHHUE.

B xoxe u3yuenuss yyeOHOro kypca «AinreOpa W Hayajia MaTeMaTUYeCKOTO
aHanKM3a» 00ydYaroluecs MOJIy4arOT HOBBIA OMBIT pELIEHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITENILHOTO IMOCTPOEHUSI MATEMATUYECKUX MOJEIIEN pEallbHbIX CUTyaluu,
UHTEPHPETAllMd  TIOJIYYEHHBIX  pEUICHUH, 3HAaKOMATCS €  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IMPUPOJAE, HAYKE M HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

YyeOHblli Kypc 001aaeT 3HAYUTENIbHBIM BOCIHMTATENbHBIM IOTEHIUATIOM,
KOTOPBIM peaJin3yeTcss Kak uepe3 Yy4eOHbIM MmaTepuain, CHocOoOCTBYIOIIUN
(GbOpMHUPOBAHUIO HAYYHOTO MHMPOBO33PCHHUS, TaK W uepe3 crenuduky ydeOHOM
JESITEIbHOCTH, TpeOyroueil MNpoJOHKUTEIbHOW KOHLIEHTPAllMd BHUMAaHMUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M OTBETCTBEHHOCTH 34 IOJYYEHHBII
pe3ynbTar.

B ocHoBe Meronuku 0O0yuyeHus airedpe M HayalaM MaTEeMaTHUYeCKOro
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykrype yuebHOro kypca «Anrebpa M Havaja MaTeMaTUYECKOTO
aHaJIKM3a» BbICJICHBI CIEAYIOLIUE COAEPKATEIbHO-METOIMYECKUE IMHUU: «Hucia



U BbIUKCIeHUs, «DyHKIMU U Tpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTEeMaTHUeCKOro aHanmm3a», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIC
COJIEPKATENbHO-METOANYECKUE JTUHUM M3Y4alOTCS Ha MPOTSDKEHUU ABYX JIET
oOy4eHHs] Ha ypOBHE CpelHero o0OIiero oOpa3oBaHMs, €CTECTBEHHO JOIOJIHSISA
JpYyT JIpyra U MOCTENEHHO HACHIIAsCh HOBBIMM TEMaMHU M pazjienamu. [laHHBIM
yu4eOHBIA KypC SBISIETCS WMHTETPATUBHBIM, IOCKOJIbKY OOBEIUHAET B cebe
COJIEp’)KaHUE HECKOJIbKMX MAaTeMaTHYeCKHX [UCUUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUSI, MATEMATHUYECKUI aHaIU3, TEOPUST MHOKECTB, MaTeMaTHYeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiyecsi OBJaaeBaloT BcE Oosee
HIMPOKUM MaTEeMaTUYECKUM arapaToM, y HUX MOCIEA0BATEeNIbHO GOpPMUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTUYECKyI0 MOJENb peaabHOU
CUTYaIluH, IPUMEHAThH 3HAHUS, TIOTyYEHHBIC PU W3YYCHUH Y4eOHOTO Kypca, s
pELICHUs CaMOCTOSTENbHO C(HOPMYIMPOBAHHOW MaTeMaTHUYeCKOM 3anayu, a
3aTe€M UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOIMYECKasT TUHUS «YWciaa ¥ BBIYMCICHUS) 3aBepIIacT
¢bopMHpOBaHNE HABBIKOB HUCITOJIb30BAHUS IEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOTO oOmiero oOpaszoBanus. Ha ypoBHe cpemnero
oOmiero obpaszoBaHusi 0co00€ BHUMaHUE yaAeNseTcs (POPMUPOBAHUIO HABBIKOB
palMOHAIbHBIX BBIYMCICHUH, BKIIIOUAIOIINX B Ce0s MCIOJB30BAaHUE PA3IUYHBIX
dopM 3ammcu uucia, YyMEHHE JeNaTh MPUKUIKY, BBINONHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YHCIIOBBIE BBIPAXKEHHUS, pabOTaTh C MAaTEMaTHUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYyYaroUIMMCs MHOKECTBAa HATypaJbHBIX, LEJNbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX YHUCEJ JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX uHncel. B  KakaoM Hu3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My CHEelU(pUYECKHe 3aJaud W OIlepaluu: [eJICHHe HaIemo,
OTEPUPOBAHUE OCTATKaMHW Ha MHOXECTBE IIENBIX 4YHCeN, ocoOble CBOWCTBA
pPaIMOHAIIBHBIX U UPPAIMOHAIBHBIX YUCEN, apU(PMETHIECKUE OTepaIliu, a TAaKKe
U3BJICYCHHE KOPHSI HAaTypalbHOW CTENIEHU HAa MHOXECTBE KOMILJIEKCHBIX UYHCEN.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUI0 Kpyra HCIHOIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXHOCTSIMU UX MPUMEHEHUS JUTSI PEIICHUs Pa3IMYHBIX 3a7a4
dbopMupyeTcsi mpeAcTaBIeHNE O €AMHCTBE MAaTEeMAaTUKH KaK HAyKH W €€ poyd B
MNOCTPOCHUU MOJEJNEH peasbHOr0 MHUpa, HIMPOKO HCIHOJB3YIOTCS 0000IIeHue U
KOHKPETH3aIHSI.

Jluaust «YpaBHEHHs] ¥ HEPABEHCTBA» pEANTM3yeTCs Ha MPOTSKEHUH BCETO
oOy4yeHHsT Ha YpPOBHE CpeIHero olmiero oOpa3oBaHHUs, MOCKOIbKY B KaXIoM
paznene IIporpaMMbl mpeaycCMOTPEHO pelIeHHe COOTBETCTBYIOIIMX 3agad. B
pe3ynpTaTe OOYyYarolUecss OBJAJCBAIOT PAa3IMYHBIMU METOJAAMU  PEIICHHS
palMOHAIBHBIX, UPPAMOHAIBHBIX, I[MOKA3aTENbHBIX, JOTAPUPMUIECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHHI, HEPaBEHCTB M CHCTEM, a TaKXke 3ajad,



colepxkaux napaMmerpbl. [lonmydeHHble yMEHUS IIMPOKO HMCHOJIB3YIOTCS MpHU
UCCJIENOBAHUM (DYHKIMI C OMOLIBIO MPOU3BOJHOM, MPU PELICHUH MPUKIATHBIX
3a7a4 ¥ 337]a4 Ha HaXOKJCHHE HAHOONbIINX U HAMMEHBIIUX 3HAYCHUN (PYHKIIHH.
JlanHasi copeprkareabHasi TUHUSL BKIIOYAET B ce0s Takxke (OpMHUpPOBaHUE YMEHUN
BBIMIOJIHATh ~ pacy€Tel 1o  ¢opMmyrnaMm, MpeoOpa3oBaHUs  PaIlMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAaKKE BBIPAKCHUMH,
COJIEp>KaIINX CTENeHu M Jorapudmbl. braromaps usydeHuro anreOpandeckoro
MaTepuana MPOUCXOJUT  JalIbHEWIlee pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPAaKTHOrO MBIILICHUSI 00y4YaromuXxcs, GOPMUPYIOTCS HABBIKU JIE€TYKTUBHBIX
paccyxJieHuid, pabOThl C  CHUMBOJIbHBIMH  (GOopMaMH,  MpeACTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCUMOCTEN B BHUJE PABEHCTB M HEpPaBEHCTB. AnreOpa
npearaet 3G(EKTUBHbIE HWHCTPYMEHTHI [JIsi pELICHUS] NPaKTUUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3a]1a4, HATrJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
S3bIKA HAYKHU.

CopepxxarenpHo-MeTOoquYecKass JHHUS «DyHKIMU H  Tpa@uKW» TECHO
NEeperuieTaeTcs ¢ JPYrUMHU JIMHUSMU Y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3aJa€T MOCJEAOBATEIbHOCTh HM3y4eHHs Marepuana. M3ydeHue
CTENICHHOM, TOKa3aTelIbHOM, JIOTapU(MHUUECKOM U  TPUTOHOMETPUUYECKUX
GyHKIUNA, UX CBOMCTB U TpadUKOB, UCIIOJIb30BaHUE GYHKIIMN IS pelICHUs 3a/1a4
U3 JIpyTUX Yy4eOHBIX MNPEIMETOB W pEATbHOW JKM3HU TECHO CBA3aHO Kak C
MaTE€MaTUYECKUM aHAJIU30M, TaK U C PEIICHUEM YpaBHEHHI M HepaBeHCTB. [Ipu
9TOM OOJIbIIIOE BHUMAaHUE ynensercs (HOPMUPOBAHUIO YMEHHS BBIPAXKATh
dbopMmynamMu 3aBUCHMOCTH MEXKIY PpAa3JIHUYHBIMUA BEJIMYMHAMHU, HCCIEIOBAThH
MOJIy4eHHbIC (PYHKIIUHU, CTPOUTh MX rpaduku. Marepuan 3Toil coaepiKaTeIbHON
JUHUU HAalleJICH Ha pa3BUTHE YMEHUN M HABBIKOB, MO3BOJIAIONIMX BBIPAXKATh
3aBUCUMOCTH MEXJy BEJIIMYMHAMU B pPa3Iu4yHOd (opme: aHaIUTHYECKOM,
rpaduyeckoi u  cloBecHoM. Ero wm3ydeHume CrocoOCTBYET  PpPa3BHUTHIO
ANTOPUTMUYECKOTO MBIIIJICHHS, CIIOCOOHOCTH K OOOOIICHUIO M KOHKPETHU3AIUH,
WCIIOJIb30BaHUIO AHAJIOTUH.

CopnepxxarenpHass JuHHus «Hayanma mMaTreMaTHYecKOro aHaiu3ay I03BOJSET
CYILECTBEHHO PACIIUPUTH KPYr KaK MaTEMaTUUYECKUX, TaK W MPUKIAJHBIX 3a7ad,
JOCTYITHBIX OOYyYaroIMUMCs, TaK KaK y HUX TOSIBISETCS BO3MOXKHOCTH CTPOUTH
rpauky CIOXKHBIX (PYHKIUH, OMpenensTh WX HAWOOJBIINE W HAUMEHBITUE
3HAYEHHUA, BBIUMCIATH IUIOMIAAA (UTYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTH U
yCKOpeHHs TmpoiieccoB. JlaHHas cojepKareiabHas JHUHHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MATEMATHUYECKUX MOJIeNIEd pPEaJbHBIX CHUTYyalluu,
MO3BOJISICT HAXOJWTh HAWJIydlllee peNieHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKHX, 3a/1ayax. 3HAKOMCTBO C OCHOBAaMH
MaTEMaTUYECKOr0 aHaju3a CrocoOCTBYET Pa3BUTHIO aOCTPAKTHOrO, PopMaIbHO-



JIOTUYECKOTO M KPEaTUBHOTO MBINIICHUS, POPMUPOBAHUIO YMEHHI Pacro3HaBaTh
MIPOSIBJICHHSI 3aKOHOB MaTeMAaTHKHU B HayKe, TEXHUKE U nCKyccTBe. OOydaromnuecs
Y3HAIOT O BBIJAIOIINXCS PE3yJIbTaTax, MOJTYYCHHBIX B X0OJI€ PA3BUTHS MaTeMaTHKU
KaK HayKH, ¥ 00 UX aBTOpax.

ConepxaTeabHO-MeToANYecKast JTUHUS «MHOXKECTBa U JIOTHKA» BKIIIOYACT B
ceOsl PJIEeMEHTHl TEOPHH MHOXKECTB M MaTEeMaTUYeCKOW JIOTUKH. TeopeTHKo-
MHOXECTBEHHBIC  TPEACTABICHUS TPOHU3BIBAIOT BECh KypC  IIKOJIBHOU
MaTeMaTUKH M TpeijlaraloT HanboJiee YHUBEPCAIbHBIN SI3bIK, 00BEAUHSIIOITUN BCE
pazaenbpl  MaTeMaTUKM MW €€ TNPUIIOKCHUM, OHHM  CBSA3BIBAIOT  pa3HBIC
MaTeMaTHYECKHE NUCIUIUIMHBI U UX TNPWIOXKEHUs B eauHoe Iienoe. [loatomy
BOXHO  JIlaTh  BO3MOXKHOCTh  OOydYaromiemMycsi  IOHMMAaTh  TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMECHHOW MaTeMaTHKA W WCIOJB30BaTh €ro s
BBIpAKEHHUS CBOMX MBICIICH. J[pyruM Ba)KHBIM MPHU3HAKOM MaTEMAaTHKH KaK HaAyKH
CJIelyeT MPU3HATH CBOWMCTBEHHYIO €H CTPOroCTh OOOCHOBAaHUW U CIlIEIOBAaHUE
OTpeNenEHHBIM  TMpaBUJIaM  IMOCTPOSHUS  JOKA3aTelbCTB. 3HAKOMCTBO C
AJIIEMEHTAaMH MaTEMaTHYECKON JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIIJICHUS 00y4YaOIINUXCs, TTO3BOJISIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE
JIOTUYECKHUX TpaBuil, GOPMUPYET HABBIKK KPUTHICCKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anrebpa M Havalla MaTEMaTHUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHHMIO HABBIKOB TOCTPOEHHUS MOJEJIEH peallbHBIX
CUTyallui, WMCCIICIOBAaHUS OSTUX MOJENIC C TOMOIIBI0 ammapara airedopbl u
MaTeMaTHYECKOr0 aHajau3a, MHTEPIpPETAIluy IOJYyYCHHBIX Pe3yabTaToB. Takue
3QJIaHUSl BIUICTEHBI B KaXJBIH M3 pa3ACciioB IPOTPaMMbI, TMOCKOJBKY BECh
MaTepuan y4eOHOTO Kypca IMHUPOKO WMCTONB3YETCS IS PEIICHHS MPUKIATHBIX
3amad. [Ipu penmeHnn peaqbHbIX MPAKTHUYSCKUX 3a/1ad 00yJaronIuecs: pa3BUBaIOT
HaOJIIOAATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTe H  KOHKPETHU3UPOBATh  IMPOOJIEMY.
JlesTenpHOCTh TO (POPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX 3a1ad
OpraHU3yeTCsl B TPOIlecCe M3yYeHUsS BCEX TeM ydeOHOTO Kypca «Anrebpa u
HaJajia MaTeMaTHIeCKOTO aHaIN3ay.

Ha wusydenme ydeOHOrO Kypca «Anredpa ¥ Havajla MaTEMaTHYECKOTO
aHanu3a» orBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BBIYUCIEHUSA

Panmonanpabie yncia. OOBIKHOBEHHBIE W JICCSITUYHBIE IPOOH, MPOICHTHI,
OeckoHeuHble Tepuoandeckue apodu. IlpumeHeHue npoOed M MPOIEHTOB IS
pellleHusT TPUKIAJAHBIX 3aJa4 W3 Pa3IM4YHBIX OTpacjell 3HAHUW M PeabHOMN
JKU3HU.

JlelicTBuTeNnbHBIE YHWCIA. PanvoHanbHbIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckue omeparud ¢ JICUCTBUTEIbHBIMH  4yucIaMH.  Momyiib
JEeWCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [IpubamkEHHbIe BEIYUCIICHUS, IPaBUIa
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenb ¢ 1nenbIM IokazareneM. buHom Heroorona. HMcnosb3oBaHue
noaxonsmed  QopMmbl  3alKMCH  JCUCTBUTENBHBIX YUCENT JUISl  PEIICHUs
MPAKTUYECKUX 3a71a4 U MIPEJICTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHp C panMOHANBHBIM I[IOKAa3aTelleM W €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uuncna. CpoiictBa morapudma. JlecaTuuHble W HaTypalbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TAHT€HC, KOTAaHI€HC YMCJIOBOIO aprymeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxxmecTBa ®W  TOXIECTBEHHBIC MpeoOpa3oBaHUs. YpaBHEHHE, KOPCHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHECHUSA W ypaBHEHUA-CIEACTBUS. HepaBeHCTBO,
pEIIICHNE HEPABEHCTRA.

OCHOBHBIE METOJIbl PEIICHUS LEJbIX U APOOHO-PAIIMOHANBHBIX YPaBHEHUN U
HEpPABEHCTB. MHOTOWIEHbl OT OJHOW MEPEMEHHOW. JlelleHne MHOrouwieHa Ha
MHOrowieH ¢ ocratkoM. Teopema be3dy. MHoOrouneHsl ¢  UEIbIMHU
kodpdunmentamu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIPAXKEHUN, COACPIKAIINX CTEIIEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHHS. OcHOBHBIE METObI pelieHus
UppalMoOHaIbHbIX YPaBHCHUM.

[TokazarenbHble ypaBHEHUs. OCHOBHBIE METOJbI PEIICHUS IMOKA3aTEeJIbHBIX

YPaBHCHUM.
ITpeoOpa3oBaHne BbIpaXKEHHM, CONEPIKALUX JOrapru(PMBI.
Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peLICHUs

Jorapu(pMUYECKUX ypaBHEHUH.



OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Ipeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TpUroHOMETpUYECKUX YPAaBHEHUM.

Pemienne cucreM JNMHEHWHBIX YpaBHEHUMU. Marpuiua CHCTEMBI JIMHEWHBIX
ypaBHeHui. Ormnpenennurens MaTpunbl 2X2, €ro TIE€OMETPUYECKHA CMBICI H
CBOMCTBA, BBIYHACIICHUE €TI0 3HAYCHUs, IPUMEHEHUE ONPEICIUTENS Uil pELICHUS
CUCTEMBI JIMHEMHBIX YypaBHEHHW. PemeHne npuKIagHbIX 3aAa4 ¢ IMOMOIIBIO
CUCTEMBl JIMHEWHBIX YypaBHeHUM. lccienoBanue IOCTPOEHHOM MOJENN C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[IocTpoeHne MareMaTM4eCKUX MOJEIEH pealbHOM CUTyallMd C ITOMOILIBIO
YpaBHEHUN M HEPaBEHCTB. [IprMeHEHME ypaBHEHUN U HEPABEHCTB K PEIICHHIO
MaTeMaTHUECKUX 3a7ad U 3a7ad U3 Pa3NIUYHBIX OONacTell HayKu U peabHOU
KU3HH.

DOyHKUMH U TPaPuKHn

OyHKIus, crnocodbl 3amanus GyHKOuU. B3auMHO oOpartHble (GYHKIUU.
Komno3zuumss @yukmuii. I'papuk (yHkmuu. DnemeHTapHble NpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OOusacTh ompeneneHnus U MHOXECTBO 3HaueHuM (yHkumu. Hynu ¢yHxuumu.
[TpoMexyTkn  3HAKONMOCTOSAHCTBA.  YETHbIE W HEUYETHBIE  (YHKIIUH.
[Tepuoauueckue ¢pyHkuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIMU. MaKCUMyMbl
U MUHUMYMBI (pyHkiuu. HanOonbliee M HauMmeHbllee 3HAYeHUs (QYyHKUUHA Ha
IIPOMEKYTKE.

Jluneiinasi, KBajgpaTuyHas W JAPOOHO-TMHENHAs (QYHKIUU. DIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKUMSI ¢ HATYpaJbHBIM U LIeNbIM Noka3zareneM. E€ colicTBa u
rpaduk. CoiicTBa M TpaduK KOpHA N-OW CTENeHW KaKk (PYHKIUU OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazatenbHast u Jorapudmuueckas (PyHKIIMM, WX CBOWCTBA M TpaduKU.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKpPYKHOCTb, ONpPEIEJIEHUE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIIbHBIE 3aBUCHUMOCTM B pEAIbHBIX IMpoleccax | SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocaenoBaTelbHOCTH, CIIOCOOBI 3aJaHUS IOCJIeAOBaTeabHOCTEH. MeTton
MaTeMaTUYEeCKON UHIYKIUU. MoOHOTOHHBIE u OrpaHUYECHHbIC
NOCJIEN0BATENBHOCTH. MICTOpHSI BO3HMKHOBEHHSI MATEMATHYECKOrO aHaIW3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckas 1 reomeTpudeckas nmporpeccuu. beckoneuHo yObiBaromias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBArOUIEH reOMeTpUUeCKOn



nporpeccuy. JIMHEWHBIM M JKCIOHEHIMAIbHBIM pocT. Yuemo e. Popmyna
CJIIOKHBIX IPOLEHTOB. lCronp30BaHME NPOrpecCUr UIA PEIICHUS PEATBHBIX
3a/1a4 MPUKJIAJTHOTO XapakTepa.

HenpepoiBable ¢GyHKIMM M UX CcBoiicTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yukui. CoiicTBa (DYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB [JI1 PEIICHUS HEpPAaBEHCTB. l[IpuMeHeHMEe CBOWCTB HENPEPBIBHBIX
byHKIUM 1715 perieHus 3a1a4.

[lepBas u BTOpas npousBojHbie GyHKIMU. OnpeneneHue, reOMeTpUIECKUl U
(bU3NYECKUT CMBIC TPOU3BOJHOM. YpaBHEHHE KacaTelbHOM K Tpaduky
GbyHKIUH.

[IpousBogubie  aneMeHTapHblXx  QyHkumii.  [IpoumsBogHass  cymMMbl,
MPOU3BEIEHUS, HACTHOTO U KOMITO3ULIMH (PYHKITUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, oOlepalMy HajJ MHOXKECTBAMU M HUX CBOWCTBA. Jlparpammebl
Oiinepa—Benna. IIpuMeHeHHEe TEOPETHUKO-MHOKECTBEHHOIO — ammapara i
ONMCAHUs PEAIBHBIX IPOLECCOB M SBICHHUW, NMPHU PEUICHUM 3a1ad W3 APYTUxX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTUYECKOrO OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIEC YPABHEHUS.

11 KIIACC

Yucaa v BIYMCICHUSA

Hatypanbubie u 1nenbie uucia. [I[puMeHeHrne NMpU3HAKOB JEIUMOCTH IEJIBIX
yucen, HanOonbimmii oOmuit nenutensd (nanee — HOJl) u Hammensbliee ooOiee
kpatHoe (mamee — HOK), ocratkoB mo momymro, aaroputMa EBkiampa s
pelieHus 3a1a4 B IeJIbIX YUCaX.

KommnekcHble uucna. AnreOpanyeckass W TpUTOHOMETpuYeckas (HOpMbl
3aMUCH KOMIUJIEKCHOTO 4ucia. Apudmernyeckue omnepanud ¢ KOMIUIEKCHBIMU
yuciamu. M3o0pakeHrne KOMIUIEKCHBIX YHCET Ha KOOPJWHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu N-oi cTeneHu U3 KOMILUIEKCHOTO yucia. [Ipumenenue
KOMIUIEKCHBIX YHCEJ JIJIsl pelieHus (PU3NUEeCKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucrteMa M COBOKYNHOCTh YpPaBHEHUU U HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHHHA C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHrne TpUroHoMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJIBI  PEIICHUS TMOKa3aTeJbHBIX U  JIOrapu(MHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METO/Bl PELIEHUS CUCTEM U COBOKYNHOCTEH palHOHAIbHBIX,
UPPAIMOHATIbHBIX, TIOKA3aTEIbHBIX U JIOTApU(PMHUECKUX YpaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHenne  ypaBHEHUM, CHUCTEM M HEPABEHCTB K  PEIICHHIO
MaTEeMaTHUYECKUX 33Jad M 33Jad M3 pPa3IMYHbIX 00JIacTell HayKM U peaslbHOU
JKA3HU, UHTEPIIPETALNS [IOJYYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommosunmu QyHKuM. ['eomerpudeckue o0pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTONBI peUICHUs ypaBHEHWH W HepaBeHCTB. [ 'paduyeckue
METO/bI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (QYHKIUM A7 HCCIEIOBaHUS IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUM 3a7ad U3 JAPYTruX y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumMeHeHne nNpou3BOAHON K MCCIEAOBAHUIO (PYHKIMHA HA MOHOTOHHOCTHh U
KcTpeMyMbl. HaxoxaeHue  HamOOJbIIEr0O M HAaUMEHbBILIEro  3HAYCHUU
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumMeHeHnEe TPOU3BOJHOM JUISI HAXOXKIACHUS HAWIYYIIEro pPEUICHUs B
NPUKIIAIHBIX 3a7adax, i1 ONPENENICHHs CKOPOCTH M YCKOpPEHHMs Ipolecca,
3aJIaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TMepBoOOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

HNHuterpan. ['eoMeTpryecKuil CMbICT MHTETpaia. Beraucinenne onpenenéHHoro
uHTerpana no gpopmyne Hetotona-Jleiibnuna.

[IpumeHeHre uHTErpajia Al HAXOXKACHUS IUIoU[aied IUIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Ipumepsl pemenuidt nud@epeHIralIbHbIX ypaBHEHU. MaTteMaTtnyeckoe
MOJICJIMPOBAHUE pPEANbHBIX IMPOLECCOB C NOMOIIBI AU epeHIHATbHBIX
YPaBHEHUM.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YUYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOro BOCIMTAHMS:



c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TMO3UITUU 00YyJaIOMEerocs Kak akTHBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OO0mIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3INYHBIX CTPYKTYD, SBIICHUMH,
MpoIeAyp TpakJAaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI W JPYyroe), yMeHue
B3aMMOJICHCTBOBaTh C COLMAIIBHBIMM HWHCTUTYTaMH B COOTBETCTBHH C HX
GYHKIHUSIMHA ¥ HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCHUUCKON TPaKTaHCKOW HJICHTUYHOCTH, YBAKCHHUS K
MIPOIIJIOMY M HACTOSIIEMY POCCHUMCKONM MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM POCCHHUCKHMX MAaTeMaTHKOB W POCCHUMCKON MaTeMaTH4YeCKOM
IIIKOJIBI, HMCIOJb30BAaHUE JTHX JOCTIKEHUW B JPYTrUX HayKaX, TEXHOJOTHUSX,
chepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUICKOro Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHWSI, STHUYECKOTO TMOBEJCHHS, CBI3AHHOTO C MPAKTUICCKUM
IIPUMEHEHUEM JOCTHIKEHUW HAYKHM M JCATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs 3CTETHKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEMN, 0OBEKTOB, 3a7a4, PEIICHUI, pacCy ACHHUI, BOCHPUUMYHUBOCTh
K MaTeMaTHYCCKUM acTIEKTaM Pa3IUYHBIX BUOB HCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh YMEHHUS TMPUMEHSTh MaTEMaTUYeCKUE 3HAHUS B
WHTEpecax 3J0POBOTO M OE30MacHOT0 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHE
K CBOEMY 3JI0POBBIO (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHITUU U
OTJIbIXa, peryispHas (pu3nvecKas aKkTUBHOCTh), (PU3HMUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON IEATETLHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAYy, OCO3HAHHE IICHHOCTH TPYAOTIOOWS, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JCSITCIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPHIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIM BBIOOP
Oynymeir mpodeccun W pearn30oBbIBaTh COOCTBEHHBIC KWU3HCHHBIC TUTAHBI,
TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TIPOTSHKEHUU BCEH JKM3HHM, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 33/1a4 MaTEMaTHICCKON HaNPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA

c(OPMHPOBAHHOCTh  IKOJIOTHYECKON  KYJIbTYpbl, TIOHHUMAaHHUE BIIMSHUS
COIMAJIbHO-D)KOHOMHYECKHUX TPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATIBHOMN
Cpeabl, OCO3HaHUE TIJ00AJILHOTO  XapakTepa HJKOJOTHYECKUX  IpoOJeM,



OpUEHTAlUsl HAa MPUMEHEHUWE MATEeMaTUYECKUX 3HAHUM I penieHus 3ajady B
00JaCTH OKpYyXalomel Ccpeapl, IUIAaHUPOBAHWE TIOCTYNIKOB U OICHKH WX
BO3MOXKHBIX MOCJEACTBUM [T OKPYKAIOIIEH CPeJIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAaykKu U OOIIECTBEHHOM MPaKTUKH, T[OHHUMAaHUE
MaTEeMaTUYeCKOW HAyKH Kak cdepbl YeTOBEYSCKON NeATeTLHOCTH, JITAaloB €€
pa3BUTHUSI W 3HAYUMOCTH JUISI Pa3BUTHSA IIMBWJIM3ALUM, OBJIAJCHUE SI3BIKOM
MaTeMaTUKH U MaTeMaTHYeCKOW KyJIbTypOW KaK CpPEJICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBJISATh IPOCKTHYIO M HCCIEI0BATEIbCKYIO JCATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBare/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBIBJISITh M XapaKTEPU30BAaTh CYIIECTBEHHBIE MPHU3HAKU MATEMATHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUH MEXAy TMOHATUSAMU, (HOPMYIUPOBATH
OTpeICTICHUS MOHSATHH, yCTaHaBJIUBATh CYILIECTBEHHBIN MpU3HaK
KiIaccu(ukanuy, OCHOBAHHMS i OOOOUICHUS W CpaBHEHUS, KpUTEPUHU
MIPOBOANMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYJIHpPOBATbH W  NIPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHbIE;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (aKTax, IaHHBIX, HAOIIOJCHUSIX U YTBEPXKICHUIX, NIPEIararb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

Jie7aTh BBIBOJLI C UCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUEHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEIBLHO JI0KA3aTeNIbCTBA MATEMATUUYECKUX YTBEPKACHUN
(mpsiMBIEC ¥ OT MPOTUBHOTO), BBICTPAUBATh aPTYMEHTAIIUIO, IPUBOIUTH TPUMEPDI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cnoco0 pelnieHus: ydeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BbHIOMpATh HamOoJiee MOAXOAANIMH ¢ Yy4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh ~ BONPOCH,  (PUKCUpYIOIIME  TPOTUBOpeYHe, Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JIaHHOE, (POPMHUPOBATH THUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;



MPOBOJAUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBIA HKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHUI0O OCOOCHHOCTEM MAaTeMaTU4ecKoro oObeKTa, SBJICHUS,
MpOIECCa, BBISBICHUIO 3aBUCUMOCTEH MeEXAy OOBEKTaMH, SIBICHUSIMU,
MPOLIECCAMH;

CaMOCTOATENBHO (OPMYIMPOBATH OO0OOIIEHHS U BBIBOJBI MO pe3yjibTaTam
MPOBENCHHOTO  HAOMIONEHWS, WCCICAOBaHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTUE TIpoliecca, a TakKe BBIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH JMe(UIUTHI MHGOPMAIMH, JTaHHBIX, HEOOXOAMMBIX /IS OTBETa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1auu;

BBIOMpPATh MHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, AaHATM3UPOBATH,
CUCTEMATU3UPOBATh M WHTEPHPETUPOBATH HH(POPMALMIO PA3TUYHBIX BHUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh HMH(OpMAIUIO, TPEACTABIATh €€ B pasziuyHbIX (opmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaJEKHOCTh uHbopMaIuu o CaMOCTOSITEIIEHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

OO0wmenne:

BOCIHPUHUMATh U (OPMYJIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUAMHU U
HEeIsIMU OOILEHHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXkaThb CBOIO TOYKY 3pEHHS B
YCTHBIX M NMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUs IO XOAy PELICHUs 3aJayH,
KOMMEHTHUPOBATH IOJy4YECHHBIN pE3yJIbTaT;

B XOZle 00CYXJIE€HHS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOil TE€MblI,
npoOJeMbl, pelIaeMol 3a/layd, BBICKA3bIBATh HJIEW, HAIEJICHHbIE Ha IIOHMCK
pELIEHNs], COMOCTABIATH CBOM CYXACHUS C CYXKICHUSAMH JIPYTUX YYACTHUKOB
nyasnora, OOHapyKMBaTh Pa3iMuMe M CXOJACTBO MO3UIMN, B KOPPEKTHOM (popme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YyJIbTAaThl PEIICHUS 3aa4yd, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (POpMAT BBICTYIUIEHUS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, aJITOPUTM PEIICHUS 3aJlau, BEIOUPATh CIIOCOO pelieHust C
y4éTOM  UMEIOIIUXCS  PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,



apryMEHTUPOBaTh M KOPPEKTUPOBATH BAPUAHTHI PEHICHUUA C YYETOM HOBOMU
uHbOpMaInu.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIaJIeTh  HaBBIKAMM  [IO3HABATECJIBHOM  pediiekcMu  Kak  OCO3HaHMS
COBEpIIIAEMbIX JEHCTBUI U MBICIUTEIBHBIX MIPOIIECCOB, UX PE3YIhTAaTOB, BIAJACTh
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJISI TIPOIlecca W Pe3ysibTara pEnieHUs
MaTeMaTUYECKOHM 3a4a4u;

NPEABUJICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IIPH PEIICHUU 3aJ1ayH,
BHOCHUTh KOPPEKTUBHI B JICITCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTaTa LIEJIN U YCIOBUSIM, OOBICHITH IPUUUHBI
JIOCTUKEHUS WU HEIOCTUXKEHUS PE3YJbTAaTOB ACATEIbHOCTH, HAXOIUTh OIIUOKY,
JlaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eITEIbHOCTD:

MOHMMATh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW U UHAUBUIYATHHOU
paboThl MpH PEIICHUHM Y4YEOHBIX 3ajady, MPUHUMATh I1eJIb COBMECTHOU
JEATEeIIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU pabOThI, pacrpeneisiTh
BUJIBI PaboOT, JOTOBapHBATHCS, OOCYXKIaTh IIPOIECC W PE3yiabTaT pPadoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00CyxkaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBIMOJHATH CBOI YacThb pabOTHl U
KOOPJAMHUPOBATh CBOM JICMCTBUS C JAPYTMMH WiICHAMHW KOMaHbI, OIICHUBATH
Ka4eCTBO CBOETO BKJIaJIa B OOIIMK MPOAYKT IO KPUTEPUIM, CPOPMYITUPOBAHHBIM
y49aCTHUKaMHU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenuss B 10 kjacce oOydaronuics MOJIYYUT CIETYIOLINE
MpeAMETHbIE PE3YyJbTaThl MO OTIAEILHBIM TeMaM paboudeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3a:

Yucaa v BBIYUCICHUSA:

CBOOO/IHO OMNEPUPOBATH MOHATUSIMU: PAIMOHAIBHOE YHCIO, OCCKOHEUHas
nepuoAndecKkasl JApoOb, MPOILEHTHI, HPPAlMOHAIBHOE YHCJIO0, MHOXECTBa
pallMOHANIBHBIX U ICICTBUTENIBHBIX YUCEN, MOAYJIb AEHCTBUTEIHLHOTO YUCIIA;

OPUMEHATh JNpoOM UM TPOIEHTHl IS PEIICHUs NPUKIAJHBIX 3a1ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU;

MPUMEHSITH TPUOJIMKEHHBIC BBIYUCIICHHUS, TTPABUIa OKPYTJICHUSI, IPUKUAKY U
OLICHKY pe3yJbTara BEIYMCICHUM;



cBOOOJIHO OMEpUPOBATh TMOHSITHEM: CTENEeHb C IEJIbIM IOKa3aTeleM,
UCIIONB30BaTh TMOAXOAIIYyI0 (OpMY 3amUCH JIEUCTBUTENBHBIX YHCEN JJIs
pElIeHMs NPAaKTUYECKUX 3a7a4 U IPEICTABIICHUS TaHHBIX;

CBOOO/IHO ONEpPUPOBATH MOHATHEM: apU(PMETUUYECKUII KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBaTh TMOHATUAMU: JorapuM YucIa, ICCATHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEpHUPOBATh MOHATHSAMHU: CHHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC
YHUCIIOBOI'O apTyMEHTA;

ONEPUPOBATh MOHATUSAMH: APKCHUHYC, apKKOCHHYC M apKTAHT€HC YHMCIIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OMNEpPUPOBATH MOHATUSMHU: TOKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCWIIBHBIE ~ YPAaBHEHUs UM YPABHEHHUS-CIEACTBUS,  PABHOCHIBHBIC
HEPABEHCTBA;

OPUMEHATh Pa3IMYHbIE METOAbl PEUIEHUS pPAlMOHAIBHBIX M JPOOHO-
pallMOHANBHBIX YPABHEHWM, IPUMEHATh METOJ HWHTEPBAJOB JUI PEIICHHUS
HEPAaBEHCTB;

CBOOOJHO OIEpPUPOBATH MOHATHSMHU: MHOIOYWIEH OT OJHOW IEpEMEHHOMH,
MHOTOWIEH C LEIbIMH KO3(P(PUUMEHTaMHU, KOPHU MHOIOWIEHAa, MPUMEHSTh
JIeJIEHNE MHOTOYJIEHA HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL peLIeHUs 3a/1ay;

CcBOOO/IHO OMNEpUpOBaTh MOHATHSMHM: CHUCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpUIla, OMNPEACIIUTENb MAaTPULBI 2 X 2 W €ro TeOMETPUYECKUH CMBICIH,
MCIIOJIb30BaTh CBOMCTBA ONpENENUTENs 2 X 2 JJI BBIYMCIEHHUS €r0 3HA4eHUS,
IPUMEHATh ONPENEIUTENN Ul PELICHWs] CUCTEMBl JIMHEWHBIX YPaBHEHHU,
MOJIECJINPOBATh PEAJIBHBIE CUTYAIIMU C TOMOILBIO CUCTEMBI JINHEWHBIX YPaBHEHUM,
MCCIIE0BAaTh TOCTPOCHHBIE MOJEIM C TMOMOIIBID MAaTpHIl U ONPEACIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOpHAMHM [UIsl MpeoOpa3oBaHUs
BBIPAKCHUM,

BBITNOJIHATH MPEe0OpPa30BaHUs YUCIOBBIX BBIPAXKEHU, COAEpKAIIUX CTEIICHU C
palMOHAJIBHBIM [TOKA3aTEeJIEM;

UCI0JIb30BaTh CBOICTBa aorapupmMoB JUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAXKECHUM;

cBOOOJHO OMNEpUPOBATh MOHATHSIMH: HppalMOHAJIbHBIE, MOKa3aTEeNbHbIE U
jJorapuMuyecKre ypaBHEHHUS, HAXOAMTb HX PEHICHHs C  TOMOIIBIO
PaBHOCHWIIBHBIX ITEPEXO0I0B WA OCYLIECTBIISASI IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYJIIbI I MPEOOpa30BaAHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO  OINEpUPOBATh IMOHATHEM: TPUTOHOMETPUYECKOE YpABHEHHUE,
OPUMEHATh HeoOXoaumble (OPMYyNbl Il PELICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJEJIMPOBaTh pEAJbHbIE CHUTyallUd Ha S3bIKE alreOpbl, COCTaBIIATH
BBIDAKECHHSI, YpPAaBHEHHUS, HEPABEHCTBA II0 YCJIOBHUIO 3a/layd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEpUPOBATh MOHATUAMU: (PYHKLHUSA, CIOCOOBI 3a1aHus (PYHKIHH,
B3aMMHO OOpaTHble (YHKUWH, KOMMO3uLMs (yHKUMH, TrpapuK QGYyHKIHIH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEpPUPOBATh MOHATUSIMM: OOJIACTh ONPENEIICHHUS U MHOXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEPHUPOBATh MOHATHSAMU: UETHbIE W HEYETHBIE (YHKIIMH,
NepUoINYEcKUe PYHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMBbI (YHKIMH, HauOoJbllee M HaWMEHbllee 3HayeHUWe (QYHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATH MOHATUSIMM: CTETIEHHAsl (PYHKLHS C HATypajlbHBIM U
HeIbIM IOKa3aTesneM, Ipa@uK CTENEHHOW (PYHKUMU C HATypalbHbIM W LEIBIM
nokasareisieM, rpaduk KOpHsS N-0il CTENEeHU Kak (PyHKUMU OOpaTHOM CTENEHU C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEepUpPOBaTh MOHATUSIMM: JIMHEWHAs, KBaJapaTHYHas U JIpOOHO-TUHEHHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPaPUKOB;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: TOKa3aTelibHasg M Jiorapudmuueckas
(GyHKUMH, UX CBOMCTBAa M rpauKH, UCHOJB30BaTh MX rpaduKu sl pelIeHUs
YPaBHEHHU;

CBOOO/IHO ONEpPUpPOBaTh MOHATHUSAMHU: TPUTOHOMETPUYECKAs] OKPY>KHOCTbD,
OIpeJeIeHNe TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh Trpaduku (QYHKOUN [0 MCCIENOBaHUA NPOLECCOB U
3aBUCUMOCTEN MpHU PElIeHUH 3a]a4 U3 JPYruX YUeOHBIX MPEIMETOB U pEeabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEpPUPOBATHh MOHATUAMM: apudmeTHueckass U reoMeTpuueckas
nporpeccusi, 0eCKOHEUHO YOBIBAIOIasi FTEOMETPUYECKAst POTPECCUsl, TMHEUHBIN U
HKCMOHEHLIUAIBHBIA POCT, (POPMYIIa CIOKHBIX MPOIIEHTOB, UMETh NIPECTaBICHHE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEUICHUs pealbHBbIX 3aJad MPUKIAJTHOIO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHNUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPAHMYEHHBIC IOCIIEI0BATEIILHOCTH,
MOHMMATh OCHOBBI 3apOKICHUS MaTEeMaTHMYECKOTO aHaiM3a Kak aHaiu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMU: HEMPEPBIBHBIE (PYHKIIMU, TOUKH pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINU;

cBOOOJHO OMEpPUPOBATh MOHITHEM: (YHKIMS, HEMpepbIBHAS Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OINEpUPOBATh MOHATUSMHU: TIepBas M BTOpas MPOU3BOJHbIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATh MPOU3BOJHBIE CYMMBI, TIPOU3BEICHHUS, YaCTHOTO U KOMIO3UIIMH
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUI U (U3MUECKUH CMBICT MPOU3BOIHOM IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOIHO  OMEpPUPOBaTh  MOHITHSAMH: MHOXECTBO, ONEpaluu  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapart AJis ONMCAHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

cBOOOJHO OINEPUPOBATh MOHATHSIMH: OIpEAENeHHE, TeopeMa, ypaBHEHHE-
CIIEICTBHE,  CBOMCTBO  MaTeMaTH4ecKOoro  oOBEKTa,  JI0Ka3aTeIbCTBO,
paBHOCUJIbHBIE YPAaBHEHUS! M1 HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOyd4aromuics TOJYYHUT CICAYIOIINE
IpeIMETHbIE PEe3yJIbTaThl 10 OTIAEIbHBIM TeMaM padouell MporpaMMbl y4EOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOIHO ONEpUpPOBAaTh MOHSTUSAMM: HATypaJlbHOE U IEJIoe YHCIIO,
MHO’KECTBa HATYPaJbHBIX U II€JIBIX YMCEN, UCIOJIb30BaTh NMPU3HAKU JACITUMOCTU
uenbix yncesr, HOJl m HOK HatypanpHBIX uKcen i peleHns 3a1a4, IPUMEHSATh
anroput™ EBKknuza;

CBOOOJHO OIEPUPOBATh TMOHATHEM OCTaTKa MO MOMAYJIO, 3alUChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,

CcBOOOIHO OMNEpPUPOBATH MOHATUSMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTaBIATh KOMIUICKCHBIC YHCIa B alreOpandeckor u
TPUTOHOMETPHUUYECKON (popme, BBITOTHATH apuPMETHUIECCKHUE OTepaIlii ¢ HUMH U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU: HPPANHOHAIBHBIC, TMMOKAa3aTEIbHBIC U
jJorapuMUYECKHEe HEPABEHCTBA, HAXOAWTh WX PEIICHHS C ITOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISITh OTOOP KOpHEH TMpU PpEUIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJIHO ONEpPUPOBATh TMOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh HEoOXoauMmbie (QOpPMYNBI Ui pPENICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUSAMH: CUCTEMa M COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEMN PallMOHAIBHBIX, HPPALIMOHATIbHBIX, IOKA3aTEIbHBIX U
JorapupMUYECKUX YPAaBHECHUN U HEPABEHCTB;

peuarp paloOHaJbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
jJorapuMUYECKUE€ U TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSITH TpauyecKkre METOMbI JJIsl PEIICHHs] YPaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh pEaJbHbIE CHUTyallud Ha $3bIKE alureOpbl, COCTaBIAThH
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBUKO 3aJ1auH,
UCCIIEIOBAaTh MOCTPOEHHBIE MOJIEM C HCMOJb30BAHUEM armapara ajireopsbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpaduKu KOMIO3UIUU (DYHKIMH C TMOMOIIBIO BIIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JABYX (hYHKIIMIA;

CTPOUTH TEOMETPUYECKHE O00pa3bl ypaBHEHWH W  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpUPOBATH TMOHATUSIMH: TPAPUKU TPUTOHOMETPUUYECKUX
dynkmi;

NPUMEHITh (YHKIUU JJI MOJCJIHMPOBAHUS W HCCIEIOBAHUS PEATbHBIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3A:

WCITIOJI30BATh MPOU3BOJIHYIO I UCCIIENOBaHMs (PYHKITUM HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAUOOJIbIIIEE U HAMMEHbIIIee 3HAaUCHUsT (DYHKIIMH HENPEepPhIBHON Ha
OTpE3KE;

MCIOJI30BaTh IMPOU3BOJHYIO JUISI HAXOXKIACHHS HAWIy4YlIEero pEIIECHUs B
MPUKIAAHBIX, B TOM YHCJIE COLMAJIbHO-DKOHOMHYECKHUX, 3ajayax, i
OTIpEJICICHUs] CKOPOCTH M YCKOPEHHS Iporiecca, 3aJaHHOTO (QopMylion wuiu
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATHSAMH: TEPBOOOpa3Has, OMPEIACIEHHBIN
UHTETpall, HaXOAWTh MEPBOOOpPA3HbIE 3JIEMEHTAPHBIX (YHKUUNA U BBIYUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh TMPEJICTaBICHUE O MaTEeMaTUYeCKOM MOJIEIMPOBAHUU Ha TMpUMepe
cocraBieHus TudpepeHIalIbHbIX ypaBHEHU,

pemiath MPUKIAJAHBIE 33a/1a4l, B TOM YHCIE COIUAIbHO-IKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/

HauMenoBanue
pa3aesioB U TeM
NMPorpamMmbl

MHokecTBO
IEUCTBUTEIbHBIX
yrcesa. MHOrO4JICHHI.
Pamnmonanbubie
ypaBHEHUS U
HEpaBEHCTBA.
CHcTeMbl JTMHEHHBIX
YpaBHEHUN

KoanuecTBo 4acoB

Bcer
0 e padoThl

24 2

KoHTposbHBI

[MpakTuyeckn
e padoThI

JIeKTPOHHbIE
(umdpposbie)
oOpa3oBaTeJIbHbI
e pecypchbl

OyHKIUYU U
rpaduxu. CTeneHHas
(GYHKIHUS C LETBIM
IOKa3aTejieM

12 1

Apudmernaeckuit
KOpeHb N-0H1
CTCIICHH.
Hppanunonainbusie
YPaBHEHUS

Iloka3zarenpHas
GyHKIUS.
ITokazatenpHEIC
ypaBHEHUS

10 1

Jlorapudgmuueckas
GyHKIHS.
Jlorapudpmuueckue
YpaBHEHUS
Tpuronomerpuyecku
€ BBIPAKEHHUS U

ypaBHEHUS

ITocnenoBarenpHOCT
U ¥ IPOTPECCUU

18 1

22 1

10 1

HenpepsiBHble

GyHKIHIH.
IIpounsBoaHas

20 2

[ToBTOpEHUE,




000011IeHNE,
CUCTCMaTHU3al A

3HAHUH

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOT'PAMME

136

11




11 KIIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

Hccnenoanue GyHKIMMA
C HOMOIIILIO
MIPOU3BOJHOMN

KoaunuyecTBO 4acoB

KoHTpoJbHBI

Bcero
e padoThbI

22 1

[MpakTnyeckn
e padoThbl

DJIEKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

[TepBoobOpasnas u
UHTErpaj

12 1

I'paduxu
TPUTOHOMETPUYECKUX
GyHKINHA.
Tpuronomerpuueckue
HEPABEHCTBA

14 1

HppaumnoHnaneHsle,
[OKa3aTeNbHbIE U
norapudmuueckue
HEPABEHCTBA

24 1

KomirexkcHble unciia

HaTyp AJIbHBIC U LICJIBIC
quciia

10 1

10 1

Cucremsl
palOHAIbHBIX,
VUPPALMOHAIIBHBIX
NOKa3aTeNbHbIX U
J0rapupMHUECKUX
yYpaBHEHUHU

12 1

3aia4yu ¢ napameTpamu

[ToBTOpEHME,
0000111eHHE,
cUcTeMaTH3aIus 3HaHui

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

16 1

16 2

136 10




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHUYECKOTO aHaJIN3a, TEOMETPHSL.
AnrebOpa u Hadana MaTeMaTudeckoro ananusa, 11 kmacc/ Huxomsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u agpyrue, AkiimonepHoe o01ecTBo

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI
CETU HHTEPHET
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