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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJsiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOuiero oOpazoBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOPMATUKU, OOLIECTBO3ZHAHUS, UCTOPUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblii Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjiajblBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUHN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BaTh UX I AajdbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUS ¢ TIOMOLIBIO MHIAYKUHUUA U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KPEATUBHOE U KPUTUUYECKOE MBIILICHHUE.

B xone usydyenuss yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYE€CKOTO
aHanu3a» oOydYarolIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHUS MPUKIAAHBIX 3a/aad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIpPETAllUK  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATCIIbBHOCTH, TpeOyromeld MpOJOKUTEILHON  KOHIICHTpAIlMd  BHUMAaHMS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yuebHOro kypca «Anrebpa M Hauyajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJIEHBI CIEAYIOUIUE COAEepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKMX MaTeMaTHUECKUX JHCHIUIUINH, TaKUX Kak anreodpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJAEIb peaTbHON
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYeCKass JUHUS «Yuciia U BBIYMCICHUS» 3aBepLIacT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUM, BKJIIOYAIOMINX B CE0S MCMOJB30BAaHUE PA3TUYHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHANbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEeN, apu(PMETUUECKUE OTepaIiu, a TakxKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHUe O €IWHCTBE MATEeMAaTHKH KaK HayKH W e€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmero oOpa3oBaHHsA, IMOCKOJIBKY B KaKIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a Takxke 3ajaad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkarenbHasi TUHUS BKIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pPa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHbIE WHCTPYMEHTBHI I PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEN0BATEIbHOCTh U3YUEHN MaTepraina. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM AHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepaTeIbHOM JTMHUM HalleJeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOT .

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpEeAeNsaTh WX HauOOJbIIME W HAaWMEHbIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWydlllee peUuleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaIOT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKOW JIOTWKU. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe 1enoe. [losTomy BaxkHO [aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHM M CIIEIOBAHHE OINpPEICIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIILICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, HCCJIENOBAaHUS DJTUX MOJENEH C TMOMOIIBIO ammapara airedopsl u
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIlIEHNH  peajbHBbIX  MPAKTHUYECKUX  3a7ady  oOydamliuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUeHHs BCEX TeM Y4eOHOro Kypca «Anredpa 1 Havana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHanbHBIE W UpPpAlMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmk€HHbIE BHIYKMCIICHUS, TPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUM.

Crenenb ¢ uenbiM mnokaszarenemM. bunom Herootona. Hcenonb3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPXKAIINUX CTEIIEHU 1 KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpU4eCKUX YpaBHEHUH.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelieHus
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHU Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHMSI MATEMAaTHYECKOTO aHAM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Uncno €. @opMyra CII0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaaHCcKOro BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAIOMErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOIrO OOIIEeCTBa, MPEICTABIIEHHE O MAaTeMAaTUYECKHUX
OCHOBaX (YHKIMOHUPOBAHMUS  PA3IUYHBIX  CTPYKTYp, SBJICHUH, MpOLEIyp
IpakIaHCKOTO 001ecTBa (BBIOOPHI, OMPOCKHI U JPYroe), YMEHHE B3aHUMOJICHCTBOBATH
C COIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C WX (PYHKITUSIMHU U HAa3HAUYCHUECM;

2) NaTPHOTHYECKOTO BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON T'PAKIAHCKOW HICHTUYHOCTH, YBAXKECHUS K
MPOIIJIOMY W HACTOSIIIEMY POCCHUUCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMAaTUUYECKOMW IIKOJIbBI,
WCITOJIb30BAaHUE DJTHX JIOCTHXKECHUH B JPYrUX Haykax, TEXHOJIOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEHW POCCUHCKOro Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBCHHOT'O CO3HAHUS, JTHYCCKOTO TOBEACHHS, CBS3aHHOTO C IMPaKTHUYECKUM
MPUMEHEHUEM JTOCTIDKCHUN HAYKW U JIEATEIbHOCTHI0 YUEHOTO, OCO3HAHUE JTMIHOTO
BKJIaJIa B IOCTPOCHUE YCTOUYUBOTO Oy TyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAsS OCTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUH, pacCy ACHUI, BOCOPUMMYHBOCTh K
MaTeMaTHYECKUM acTIeKTaM Pa3IMYHBIX BUIOB HCKYCCTBA;

5) puzuyecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUSI TPUMEHAThH MAaTEMaTUUYECKUE 3HAHUSI B MHTEpEcax
3I0pOBOTO W Oe30macHOr0 oOpa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE TMHUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHSATUA M OTHAbIXA,
peryisipHas (Qusuyeckas akTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHUE IPU
3aHATHSIX CTIOPTUBHO-030POBUTENHHON JAEATEIHHOCTHIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYy, OCO3HAHHUE IICHHOCTH TPYIOTIO0MS, HHTEPEC K Pa3TUIHBIM
chepam mnpodecCHOHANTBHON NIESITENIHHOCTH, CBS3aHHBIM C MaTEMaTHKOW U e
MPWIOKEHUSIMUA, YMEHUE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiel mpodeccuu u
peann30BbIBATh COOCTBEHHBIE JKU3HEHHBIC IIAHBI, TOTOBHOCTh M CIOCOOHOCTH K



MaTeMaTUYeCKOMY 00Pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH JKU3HM,
FOTOBHOCTh K AKTUBHOMY YYaCTHIO B  PEIICHUM MPAKTUYECKUX  3a7ad
MaTeMaTH4YECKOW HalpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIbTYphl, TIMOHWMAaHHUE  BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLMAIBHOU
Cpelbl, OCO3HAHUE TJI00AIBHOTO XapaKTepa IKOJOTUUECKUX TPOOIeM, OpHUeHTAIUs Ha
IPUMEHEHHE MaTEeMaTUYECKUX 3HAHUM IS pelIeHUs 3a7a4 B 00JIaCTH OKPYXKaIOIICH
cpenbl, IJIAHUPOBAHHWE TIOCTYNKOB M OIEHKH WX BO3MOXXHBIX ITOCIEACTBUM IS
OKPYXarouen Cpepl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH W OOIICCTBEHHOM MPAKTUKH, MOHMMaHUE MAaTEeMaTHYeCKOM
HayKH Kak c(epbl 4eIOBEUECKON JeATEeIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH
JUIS pa3BUTUSI LIMBUJIM3AIMHU, OBJIAJICHUE SI3BIKOM MATEMAaTHKA U MaTEeMaTU4YeCKOM
KYJbTYpPOU Kak CPeJCTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITH MPOEKTHYIO U
HCCJICIOBATENIbCKYIO ACATEILHOCTh UHAMBUAYAJIBHO U B TPYMIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC Y4eOHbIC 1efiCTBUSA

Bba3oBble Jjornyeckue AeiicTBUA:

BBISIBJIATH M XapaKTE€pPU30BATh CYIIECTBEHHbIE NPHU3HAKHM MAaTEMATHUYECKHX
OOBEKTOB, MOHATHI, OTHOIIEHUNA MEXAY MOHATUSAMH, (OPMYIUPOBATH ONpPEACICHUS
MOHSTHUM, YCTaHABIMBATh CYLIECTBEHHBIA MPHU3HAK KiIacCU(UKALUK, OCHOBAHUS AJIs
000011IeHHs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIM3A;

BOCIIPUHUMAT, dbopmynupoBaTh M NpeoOpa3oBbIBATH  CYXKACHUS:
YTBEPAMUTEINIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYHS B
(dakTax, NaHHBIX, HAOJMIOJEHUSX M YTBEPXKICHUSX, Mpeajaratb KpUTEPUM IS
BBIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMIL;

JenaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITENIBHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(OpsiMBIE M OT IPOTMBHOIO), BBICTPAWBATh apryMEHTALUIO, IPUBOAUTH NMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBIBOJIbI;

BbIOMpATh crmocod penieHuss ydeOHOM 3amauu  (CpaBHMBATh HECKOJBKO
BapUaHTOB pEIICHUs, BHIOMpPATh HanboJee MOAXOIAIINN C YYETOM CaAMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).



ba3oBble uccieaoBarebCKue 1eCTBUA:

WCIOJB30BaTh BOIMPOCH KaK HCCIEIOBATEIIbCKUM HMHCTPYMEHT MO3HAHUS,
(bopMyIpOBaThH BOIIPOCHI, bukcupytonme IPOTHUBOPEYHE, npo0iemy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIIUI0, MHEHUE;

MPOBOAUTH CAMOCTOSTEIIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBICHHS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSATENbHO (OPMYJIHPOBaTH OOOOIIEHHS W BBIBOJBI IO pe3yjbTaTaM
MPOBEACHHOTO  HAOJMIONECHUS,  WCCICIOBAaHWSA,  OIEHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoliecca, a TaKKe BBIJIBUTaTh
MIPEIIOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBHUSX.

Pabora ¢ nndopmanueii:

BBIABJIATh JAePUUUTH MHGOpPMAIUK, JAaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

BbIOMpATh WH(OPMAIMI0O U3 HMCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(GOPMAIINIO PA3TUYHBIX BUJIOB U (POpM
MPEICTABIICHHUSI;

CTPYKTypHUpOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH IpapUUECKy;

OIICHUBATh HaJIEXKHOCTh uHbopMaIu o CaMOCTOSITEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHHBEpPCAIbHbIE Y4eOHbIE 1eHCTBUS

OoO1enue:

BOCIIpPUHUMATDL H (bOpMyanOBaTI) CYXKACHUA B COOTBCTCTBHUU C YCIOBHUAMU U
LEeIsIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIMCBbMCHHBIX TCKCTax, J1aBaThb ITOSICHCHU A 110 XOI[y pCLI_IeHI/ISI 3aJadu,
KOMMEHTUPOBATH NIOJIYYEHHBIN PE3YJIbTAT;

B X0Ji¢ OOCYXKIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOUW TEMBI,
HpO6JICMBI, pemaeMoﬁ 3aJa4M, BBICKA3bIBaTh UJCHU, HAIICIICHHBIC HA IIOMCK peIHeHI/IS[,
COITIOCTABJIATH CBOU CY)K,JIGHI/ISI C CY)KJICHI/ISIMI/I llpyrl/IX yLIaCTHI/IKOB Juaiiora,
oOHapy>XUBaTh pa3IU4Me MW CXOJACTBO TMO3UIMH, B KOPPEKTHOH (Qopme
(bopMyIHUpPOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

npCaAcCTaBIATh pGSYJ'IBTaTI)I peICHUA 3aJda4u, SKCIICPUMCHTA, HCCICIOBAHMA,
MPOEKTa, CaMOCTOATEIBLHO BbIOMpATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
MIPE3CHTAIMA U OCOOEHHOCTEH ayTUTOPHH.



PeryasiTuBHbIE YHHBepPCaJbHbIE YueOHbIE 1elCTBUA

Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3aJayM, BbIOUpATh CIIOCOO penieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yI€TOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIUOHAJILHBIA HHTEJIEKT:

BJIJICTh HaBBIKAMU TTO3HABATEILHON pe(IeKCHM KaKk OCO3HAHUSI COBEPIIIAEMBIX
JNEUCTBUNA W MBICIUTEIBHBIX MPOILIECCOB, WX pE3YyJbTaTOB, BIAJIETh CIIOCOOAMU
CaMOMPOBEPKHU, CAMOKOHTPOJIS MPOIECCa U PE3ysbTaTa pelIeHUsT MAaTeMaTH4YeCKOu
3a/1a4u;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPH PEIICHUW 3aTa4dH,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JTAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTAaTa IEIU U YCIOBUSAM, OOBICHITH MPUUHHBI
JTOCTIKCHUST WM HEIOCTIDKCHHSI Pe3yJIbTaTOB JCATEIHHOCTH, HAXOIWUTh OIIHUOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUIYaJTbHON
paboTHI TIPH pPEIICHUH yU4eOHBIX 3a7a4, TPUHUMATh 11eJIhb COBMECTHOMN JIEATEILHOCTH,
IJIAaHUPOBATh OPTAHMU3AIMI0O COBMECTHOH pabOThI, pacmpeaensarTh BHABI PadoT,
JIOTOBApUBATLCS, OOCYX JaTh MPOLECC U pe3yJbTar paboThl, 0000IaTh MHEHHS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax padboThl (0OcyxkaeHus, 0OOMEH MHEHUI,
«MO3TOBBIE TITYPMbI» U WHBIC), BHITIOJHATH CBOIO YacTh PabOTHI M KOOPJAMHHPOBATH
CBOM JICHCTBHUSA C IPYTUMH YIeHAMH KOMaHJIbI, OIICHMBATh KA4€CTBO CBOETO BKJIAJa B
oOmuit  OPOAYKT MO  KpUTepusiM,  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJECHUCTBUA.

HNPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce oOyyaromMiics TMOJYyYUT CJICIYIOIINE
MpeMETHBIE PE3yJIbTaThl IO OTIAEIbHBIM TeMaM pabodeil MporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTeMaTUYeCKOro aHaNu3ay:

Yucia v BbIYUCTICHUSA:

CBOOOJTHO OTEPUPOBATh TOHATHUAMH: PAIMOHATBHOE YHCIIO, OeCKOHEYHas
nepyuoaudeckas  apoOb, TMPOLEHTHI, HPPALMOHAIBHOEC  YHCJIO, MHOXECTBa
palMOHAJIBHBIX U JICHCTBUTEIILHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

MPUMEHSTH IPOOU U TPOIIEHTHI JIsl PEIICHUsI MPUKIIATHBIX 3a/1a4 U3 Pa3TInIHBIX
OTpacier 3HaHUU U PEaJbHOU JKU3HU;



MPUMEHSATh MPUOIKEHHBIC BBIYMCIICHUS, MpaBUjIa OKPYTJICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIUYNCIICHNN;

CBOOOJHO  ONEpUPOBATH IMOHATHEM: CTEMEHb C LEJIbIM IOKa3aTelieM,
UCIOJIb30BaTh MOAXOMAIIYI0 (DOpMY 3alUCU ACHCTBUTEIBHBIX YHCEN JUIsl pelieHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CcBOOOZHO OMEpUPOBATH MOHATHEM: apu(METUYECKUl KOPEeHb HaTypajbHOU
CTEIICHH;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETICHb C PAllMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: JIOTapudM 4YuUCIa, JECATUYHBIE U
HaTypaJIbHbIE JIOTAPUPMBL;

CcBOOOZIHO OMEpUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCHUHYC M apPKTAHICHC YHUCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATh TMOHATUSIMH: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHSTh PA3JIMYHbIE METOJIbl PEUICHUS pPAIHOHANBHBIX W JAPOOHO-
pPAlMOHAIIBHBIX YPaBHEHWM, IIPUMEHATh METOJ WHTEPBAJIOB Ui  PELICHUS
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATHUAMM: MHOTOYJIEH OT OJHOM NIE€PEMEHHOM,
MHOTOWIEH C LEIbIMU KOd(PUImeHTaMu, KOpHA MHOTOYJICHA, IPUMEHATDH JICJICHUE
MHOI'O4JICHA HAa MHOIOWIEH C OCTaTKkoM, TeopeMmy bedy u teopemy Buera s
pelIeHns 3a1a4;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEUHBIX YPABHEHUMN, MaTpHULIA,
ONpENEIUTENIb MATpULBl 2 X 2 M €ro TeOMETPUYECKHUN CMBICI, HCIIOIb30BaTh
CBOWCTBa oOmpeaenuTenss 2 X 2 i BBIYUCIEHUS €ro 3Ha4eHus, NPUMEHATH
ONPENECIUTENIN Uil PELICHUS CHUCTEMBl JIMHEMHBIX YPaBHEHUH, MOJEIUPOBATH
peanpHblE CUTyallud C TOMOIIBI0 CHUCTEMBbI JMHEWHBIX YPAaBHEHUM, HMCCIENOBAaTh
IIOCTPOEHHBIE MOJENMU C MOMOILBI) MATpPHI] U OINpPEAETUTENEH, HHTEPIPETUPOBATD
MOJIyYEHHBIA PE3yJIbTAaT;

UCIIOJIb30BaTh  CBOWCTBA JCHUCTBUHW C KOpPHSMHU JUIA TIpeoOpa3oBaHUs
BBIPAKECHUN;

BBINIOJIHATH MPE00OpPa30BaHUS YMCIOBBIX BBIPAKEHUM, COAEP AIIMX CTENEHU C
palMOHAIIBHBIM [TOKA3aTEeIEM;

MCIIOJIh30BaTh CBOWCTBA JIOTapu(PMOB ISl IPeoOpa3oBaHusl JTOTapuhMHUUSCKIX
BBIPAKECHU;



CBOOOZHO OMNEpPUPOBATh MOHATHAMH: HPpPALMOHAIbHBIE, MOKa3aTeJIbHbIE U
jgorapuMuUEcKUe ypaBHEHUS, HAXOJUTh WX PEIICHHS C MOMOIIBI0 PABHOCUIBHBIX
NEPEXO0I0B U OCYIIECTBIISISI TPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (OPMYIbI ISl MPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHU;

CBOOOZIHO  ONEpUpOBAaTh MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHUE,
OPUMEHATh  HEOOXOoAuMmble  (QOpMyNbl  AJiE  pPEUICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHU;

MOJICNIUPOBaTh pealbHble CHUTyallMM Ha S3bIKe aireOpbl, COCTaBIAThH
BBIDAKECHHS, YpPAaBHEHMS, HEPAaBEHCTBA IO YCIOBUIO 3aJlayd, HCCIEN0BATh
MOCTPOCHHBIE MOJIENIM C UCTOJIB30BAaHUEM arlnapaTa aareopsol.

DOyHKUUM U Tpaduku:

CBOOOJIHO OINEpPUPOBATh MOHATUAMU: (DYHKLHUS, CHOCOOBI 3afaHMsl (PYHKIMH,
B3aUMHO 00paTHbIe (YHKIIMH, KOMIO3UIIUA GYyHKIUN, rpaduK QYHKIIMH, BBITOIHSATH
aJIeMEHTapHbIE IPeoOpa3zoBaHusl rpa@uKoB HYHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: OOJACTh ONPEAEICHUS W MHOXKECTBO
3HaYeHUN QYHKIMUU, HYJIH QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOZIHO ONEpUPOBAaTh MNOHATUAMM: UETHbIE W HEYETHbIE (PYHKIIHH,
MEePUOINYECKHE (DYHKIIUH, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (YHKIHMHM, HauOoOJblllee M HaUMEHbIIee 3HaueHue (QYHKUUU Ha
MIPOMEKYTKE;

CBOOOZIHO ONEpUPOBaTh MOHATUSIMM: CTENEHHass (QYHKLUUS C HATYpaJbHBIM U
LEeNbIM [OKa3aTesleM, Ipa@UK CTENEeHHOW (YHKUMUM C HaTypaldbHbIM M LEIBIM
nokasaresneM, Trpaduk KOpHA N-OM cTeneHW Kak (yHKUUU OOpaTHOW CTENEHU C
HaTypaJIbHbIM MIOKA3aTeNeM;

ONEepUpPOBaTh MOHATUSMM: JIMHEWHHas, KBaJpaTHUYHas U JpOOHO-TUHEHHAs
(GyHKIIUM, BBITOJHATH 3JIEMEHTApPHOE MCCIIEA0BAHNE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOZIHO OINEpUpPOBaTh TMOHATUSMU: TOKa3aTeNlbHAass U Jorapudmuueckas
¢GyHKUMH, UX CBOWCTBAa M rpaduKH, UCHOJB30BAaTh HUX TIpapuKH i1 PELICHUs
YpaBHECHUH;

CBOOOZIHO OMNEpUPOBATH MOHATUSIMU: TPUTOHOMETPUUYECKAs OKPY>KHOCTb,
oTpesiefieHue TPUTOHOMETPUUECKHUX (YHKIIUI YUCIOBOTO apryMEHTa;

UCIIONb30BaTh rpaduku  (QyHKIUMHA JJISI  KCCIENOBAHMS  MPOIECCOB U
3aBUCUMOCTEI TMpHU pELICHUU 3aJay U3 JAPYTUX Y4YeOHBIX MPEIMETOB U peajbHOU
KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCUMOCTU MEXIY BEIMUUHAMU;

Hauyana maTeMaTH4eCKOro aHajmu3a:

CBOOOZHO OIEpUpPOBaTh MOHATHAMH: apupMeTHUecKass U TeoMeTpUyecKas
nporpeccusi, 0ECKOHEYHO YyOBIBaIOIIAsi F€OMETPUYECKasl MPOrpeccusi, JTUHEHHBIN U



AKCIIOHEHIIMATBHBIA POCT, (POpMyJa CIOXKHBIX MPOIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONB30BaTh TPOTPECCHM ISl PEUICHHs] pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,;

CBOOOZHO OMEpUPOBaTh MOHSATHUSMHU: IMOCIEAOBATEIBLHOCTh, CIIOCOOBI 3a/aHus
MOCIIEOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYCHHBIC TOCJIEI0BATEIBHOCTH,
MOHUMATh OCHOBBI 3apOK/ICHUSI MaTEMaTHUYECKOTO aHau3a KaK aHajan3a OECKOHEYHO
MaJIbIX;

CBOOOHO ONEpUPOBATHh MOHATUSIMHU: HETMPEPHIBHBIE (DYHKIIMH, TOUYKH Pa3phIBa
rpaduka QyHKINH, aCUMIOTOTHI Tpaduka QPyHKINH;

cBOOOZHO OIEepUpoBaTh MOHATHEM: (YHKIMS, HEMpepbiBHAsT Ha OTpeE3Ke,
NPUMEHATH CBOMCTBA HETIPEPBIBHBIX (YHKITUH JIJIsl pEIICHUS 3a/1a4;

CcBOOOIHO ONEPHUPOBATh MOHATUAMMU: M€pBasi U BTOpasi MPOU3BOAHbIC (PYHKIIMH,
KacatelibHas K Tpaduky QyHKIUY;

BBIYUCTIATh MPOU3BOJHBIE CYMMBI, NMPOU3BEICHUS, YACTHOTO M KOMIIO3HUIIHH
AByX (YHKIUH, 3HATH MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIIHIA;

UCIOJb30BaTh T'E€OMETPUUECKUA M (U3UYECKUH CMBICI TMPOU3BOJHON 1Jis
pelIeHus 3a1au.

MHoKecTBa M JIOTHKA:

cBOOO/IHO OTIEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEpAIIMU HaJl MHOXKECTBAMHU;

WCIIOJIb30BaTh TEOPETHUKO-MHOKECTBCHHBIN amnmapaT JJIs OMHCAHUS pPEeaTbHbBIX
IIPOLIECCOB U SABJICHUH, IPU PELICHUHN 3a/1a4 U3 IPYTUX yUY€OHBIX MPEAMETOB;

CBOOOZIHO OINEpPUPOBATh MNOHIATUSAMM: OIpeNeJeHHe, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHUECKOTO OOBEKTa, JOKAa3aTeIbCTBO, PaBHOCHUIILHBIC
ypaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBO 4acos

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourpoabuble IIpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI
MHOXeCTBO ACHCTBUTEIBHBIX YHCE.
M .P .
1 HOTOTICHEL. TALHOHABHBIC }ipaBHeHm 24 1 https://resh.edu.ru/subject/51/10/
" HCPABCHCTBA. CucreMsl IMHENHBIX
ypaBHEHUH
Oynkiun u rpapuku. CreneHHas .
2 12 1 https://resh.edu.ru/subject/51/10/
(GYHKIHUS C IETBIM ITOKa3aTelieM
3 Apuueriieciiii kopeitb N-0if cTerei. 15 1 https://resh.edu.ru/subject/51/10/
WppatmonansHble ypaBHEHUS
IT . .
4 oKazaTebHas QYKL 10 1 https://resh.edu.ru/subject/51/10/
[TokazarenbHbIC ypaBHEHUS
JI . .
5 OrapuMIteckas GyHKilis 18 1 https://resh.edu.ru/subject/51/10/
JlorapudmMuueckue ypaBHEHHs
T .
6 PHFOHOMETPHHACCIHE BLIpAKCHIA 1 22 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUs
[MocreoBaTeIbHOCTH U MPOTPECCUH 10 https://resh.edu.ru/subject/51/10/
HenpepsiBable pynkiuu. [IpouszBoanas 20 https://resh.edu.ru/subject/51/10/
IT 0600 .
9 OBTOPEHHUE, 0BO meHPvIe’ 5 2 https://resh.edu.ru/subject/51/10/
CUCTeMaTH3aIvsl 3HAaHUHA
OBUIEE KOJIMYECTBO YACOB I10
- 136 10

[TPO'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

e Maremaruka: anredpa v Hayajia MaTeMaTHYEeCKOro aHallu3a, FTEOMETPHUS.
Anrebpa u Hadana matematudeckoro ananmsa 10 — 11 kiacc. ba3zoBerit u
yrayonennbii ypoBuu. HI.A. Anumos, FO.M. Kossirun u ap. M.
«IIpocBenieHue»

METOJJUYECKHUE MATEPHUAJIBI I YYUTEJIA

e Maremaruka: aredpa v Hayajia MaTeMaTHYEeCKOTO aHallu3a, TEOMETPHUS.
Anrebpa u Havasia MmatemaTuueckoro ananusa 10 — 11 knacc. bazoBblii u
yrayonennbii yposuu. HI.A. Anumos, FO.M. Kossirun u ap. M.
«IIpocBenieHue»

e Anre0Opa u Havyajla MaTEMaTUYECKOIo aHanu3a. Jlugaktnyeckue Marepuabl
10 knacc. bazoBslii u yriyoiaeHusiit yposau. M.U. [llabynue, M.B. Tkauena,
H.E. ®énoposa

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

e https://edu.skysmart.ru/

e https://resh.edu.ru/

e https://uchi.ru/

o https://www.yaklass.ru/
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