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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAYMMBIX B IPOrpaMME€ CpeIHEro oOuiero odpas3oBaHusl,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUSI MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MATEMAaTUYECKOTO aHallM3a 3aKja/ibIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJb30BATh MX JUIsl JaJdbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TTOMOIIBIO MHIYKUHUUA U PacCyXAaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYaroUIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a/aad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATCIIbBHOCTH, TpeOyromeld MpOJOKUTEILHOW  KOHIICHTpAIllMd  BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ainrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha MNPOTSHKEHUH JBYX 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 MaTeMaTHYeCKHX JUCIMIUINH, TaKHMX 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 MAaTEMaTHYECKYId MOJENb peaTbHON
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBEpIIAET
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHANbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€OSI MCIOJIB30BAaHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHANbHBIX W 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 UPPAIMOHATIBHBIX YHCeN, apu(METHIECKUE OTMEpaIliy, a TaKxKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS pa3iMuHBbIX 3a/1ad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHMs, MOCKOJIBKY B KaXJI0M
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPABEHCTB W CHUCTEM, a TakXke 3ajad,
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 copepkatenbHasi TUHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJHUT  JAJIbHEWIIEee  pa3BUTHE  AITOPUTMHYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBI JJIi PELICHUS 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 MaTepurana. 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 ¢ MaT€MaTUYECKUM 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 cofepKaTeIbHON JTUHUM HallEJIeH 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 KOHKPETHU3AIIMH, UCTI0JIb30BAHUIO aHAJIOTHiA.

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, ONpeAenaTb MX HauOONbIIME M HAWMEHbIINE
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 HAXOJWUTh HAWIydlllee pEUIeHWEe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydarouuecs: y3HaT O



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

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIoruku. 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 BaxxHO 1aTh
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 €l CTpOTOCTh OOOCHOBAaHWUW | CJIEJAOBAaHHUE OIMPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMOIIBI0 amnmapara anreOpsl 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
pelIEeHNH  peajbHBbIX  MNPAaKTHMYECKUX  3afady  oOydaroliuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHM3yeTCs B Ipolecce U3yUeHUs BCEX TeM Y4eOHOro Kypca «Anredpa v Hayasia
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).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTpaciel 3HAHUI U PeaTbHOM KU3HHU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ nensiM  nokazarteneMmM. buHom Heroorona. Hcnonb3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnvoOHaAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI 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. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpeccuu. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Uncno e. @opmyna CIOKHBIX
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. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
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 KOMIIO3UIIMH (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.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA N1 HAYUAJIA MATEMATHUYECKOI'O AHAJIM3A» HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA, MPEICTABIICHUE O MaTEeMAaTHUECKHUX
OCHOBaX  (YHKIIMOHUPOBAHMSI  PA3JIUYHBIX  CTPYKTYp, SIBJICHWH, MpoLEIyp
IpaKJaHCKOTO 0011ecTBa (BHIOOPHI, ONMPOCHI U IPYroe), YMEHUE B3aUMOICHCTBOBATh
C COIIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C WX (PYHKITUSIMHU U HAa3HAUYCHUECM;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKON HACHTUYHOCTH, YBXKECHUSA K
MPOIJIOMY W HACTOSIIIEMY POCCHUUCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTIKEHUSIM POCCUMCKMX MATEMaTUKOB M POCCHUUCKOW MATEeMaTHYECKOM IIIKOJIBI,
WCIIOJIb30BAaHUE DJTHX JIOCTHKECHUH B JPYrUX Haykax, TEXHOJIOTHAX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHWE JYyXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ATUYECKOTO TOBEACHHS, CBS3AHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JTOCTIDKCHUN HAYKH U JIEITEIbHOCTHIO YUEHOTO, OCO3HAHUE JTMIHOTO
BKJIaJIa B MIOCTPOCHNE YCTOWYUBOTO OYTyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAas OCTETUKY MaTEeMaTUYeCKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a/1ay, PEIICHUH, pacCy ACHUI, BOCOPUMMYHBOCTD K
MaTeMaTHYECKUM acTIeKTaM Pa3IM9HBIX BUJIOB HCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUSI B MHTEpecax
3I0POBOTO M 0O€30I1MacHOro o0Opas3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0pOBOE TMHUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUW M OTHAbIXA,
peryisipHas (u3uyeckas akTUBHOCTH), (DU3UYECKOE COBEPILICHCTBOBAHUE IPHU
3aHATHUSX CIIOPTUBHO-030POBUTENBHON JAESTEIHHOCTHIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYly, OCO3HAHHUE IIEHHOCTH TPYAOIIO0US, MHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHANTBHON JIEITEIHHOCTH, CBS3aHHBIM C MaTEMaTHKOW M e
MIPWIOKEHUSMH, YMCHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiel Mmpodeccuu u
peann30BbIBATh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTUYeCKOMY 00Pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSIKEHUU BCEH JKU3HM,



FOTOBHOCTh K AKTUBHOMY YYaCTHIO B  PEIICHUM TMPAKTUYECKUX  3a7ad
MaTeMaTUYECKOU HApaBIECHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUSA

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONM  KYJbTYpbl, TOHHMMAaHWUE  BIWSHHUS
COIIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON W COLMAIBHOU
Cpelbl, OCO3HAHUE TJI00AILHOTO XapaKTepa IKOJOTUUECKUX POOIeM, OpHUeHTAIMs Ha
MIPUMEHEHUE MAaTEMATUUYECKUX 3HAHMM JIJISl pEIICHUS 3a7]a4 B 00J1aCTH OKpYKaromiei
cpenbl, IJIAHUPOBAHHME TIOCTYNKOB M OIEHKH WX BO3MOXXHBIX ITOCIAEACTBUM IS
OKPY’KaroIeh Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKW U OOIICCTBEHHOM MPAKTHUKH, MTOHUMAHUE MaTEeMaTHYECKOM
HayKH Kak c(epbl 4eIIOBEUYECKON JeATEeIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH
JUISL Pa3BUTUS LIUBWIM3AIMU, OBJAJICHUE SI3bIKOM MATEMAaTUKH W MaTeMaTUYE€CKOU
KYJBTYPOU KaKk CPeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBCHHBIE NPU3HAKKM MATEMAaTHYECKHUX
00BEKTOB, MOHATUM, OTHOIIICHUN MEXy MOHATUIMH, (OPMYJIUPOBATH ONPECTCHUS
MOHSITUH, YCTAHABIUBATH CYIIECTBEHHBINA MPU3HAK KJIACCU(DUKAIIUU, OCHOBAHMSI JIJIS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIIH3A,;

BOCIIPUHUMATb, dhopmyHpoBaTh 151 peoOpa3oBLIBATH CYXJCHUS:
YTBEPUTEIbHBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJISATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MIPOTUBOPEUHUS B
(dakTax, MaHHBIX, HAOMIOJNEHUAX W YTBEPXKACHUSIX, Mpejaratb KpPUTCPUH s
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JeNaTh BBIBOJABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTeJIbCTBA MATEMAaTHYECKUX YTBEPKICHUU
(IpsiMble M OT MPOTUBHOIO), BBHICTPAUBATh APTYMEHTAIINIO, TPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BbIOMpATh crnoco® pemieHuss ydeOHOM 3amauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB pElICHHUs, BEIOMpATh HanboJjee MOAXOASIMINN ¢ Y4ETOM CaMOCTOSITEIBHO
BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eHCTBUA:



HCIIOJIB30BaTh BOMNPOCHI KaK MCCIENI0BATEIbCKUI HMHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BOIPOCHI, bukcupyromme IPOTUBOPEUHE, npo0diemy,
yCTaHaBIMBAaTh HCKOMOE U JIaHHOE, (JOPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO
HO3UIINI0, MHEHHUE;

IIPOBOJIUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIETOBAHUE MO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCcKOro OO0beKTa, SBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy 00BbEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENIBHO (POpMYIMpPOBaTh OO0OOIIEHHS U BBIBOABI MO pe3yjibTaTaMm
OpOBEAEHHOIO  HAOJIIOJEHUS,  HUCCIEIAOBAaHMs,  OLEHMBAThb  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIECHUI;

[IPOTHO3UPOBATh BO3MOXXHOE pPAa3BUTHE IIpPOlLlECCa, a TAKXKE BBIJIBUIaTh
IPEIIOJI0KEHUS O €0 PA3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBIBJIAITh A€(PUINUTHI MHPOpPMAlMU, JAHHBIX, HEOOXOIMMBIX JUJIsl OTBETa Ha
BOIIPOC U ISl pELIECHUS 3a/1a4u;

BBIOMPATh MH(DOPMALMIO W3 HCTOYHUKOB PA3IHMYHBIX TUIIOB, aHAJIMU3UPOBATH,
CUCTEMATHU3UPOBaTh U UHTEPIPETUPOBATh UHPOPMALIMIO PA3IUYHBIX BUIOB U (POpM
IpeJICTaBICHMUS,

CTPYKTYPUPOBAaTh HMH(POPMALIUIO, MNPEIACTABIATH €€ B pa3IMyHbIX (opmax,
WJUTIOCTPUPOBATH IpapUUECKy;

OLICHUBATh HaAEKHOCTh uH(popmManuu 1o CaMOCTOATEILHO
c(OpMYJINPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCIPUHUMATh U (HOPMYJIUPOBATH CYXKICHHSI B COOTBETCTBUHU C YCJIOBHSIMH U
LEJISIMU OOILIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IINCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHWS N0 XOAy pEUIeHus 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B XOJ€ OOCYXXIEHHUs 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXJIaeMOH TEMBlI,
npo0JieMbl, perraeMoi 3a/1a4u, BbICKa3bIBaTh UJECH, HAllEJICHHbIC HA MIOUCK PEIICHMUS,
CONOCTABJIATh CBOM CYXAECHUA C CYXKICHUSAMH JpPYTMX YYaCTHHKOB JIHAJIOra,
oOHapyXuBaThb pa3IU4YMe MW CXOJACTBO MO3UIMH, B KOPPEKTHOH Qopme
(bopMyIUpOBaTh pa3HOIJIACHS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3yJbTAThl PEIICHUSA 3aJadd, JKCIIEPUMEHTA, HUCCIENOBaHUs,
IPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (OpMAT BBICTYIUIGHHSI C Y4€TOM 3ajad
MPE3EHTALUU U OCOOEHHOCTEHN ayTUTOPHUH.



PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiicCTBUS

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, SMOUMOHAIbHBII HHTE/JIEKT:

BIIJICTh HaBBIKAMHU TO3HABATEIHHON pedIEeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA W MBICIUTEIBHBIX MPOILIECCOB, WX pE3YyJbTaTOB, BIAJIETh CIIOCOOAMU
CaMOMPOBEPKHU, CAMOKOHTPOJIS MPOIECCa U PE3ysbTaTa pelIeHUsT MAaTeMaTH4YeCKOu
3a/1a4u;

MPEABUNIETh TPYAHOCTH, KOTOpPbIE MOT'YT BO3HUKHYTh MPHU PEHICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JTAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTAaTa IEIU U YCIOBUSAM, OOBICHITH MPUUHHBI
JOCTUKEHUS WIM HEAOCTH)KCHUSI PEe3yJbTaTOB JEATEIbHOCTU, HAXOIAUTH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

NOHMMATh W HCMOJb30BaTh IMPEUMYIIECTBA KOMAHIHONW M WHAWBUYyaTbHOMN
paboTHI IPU pElIEHUU YU4E€OHBIX 3a/a4, TPUHUMATH 11€7Ib COBMECTHOMU JIE€SATEIBLHOCTH,
IJIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM palOThl, paclpenensaTh BUIbI paloT,
JIOTOBApUBATLCS, OOCYX JaTh MPOLECC U pe3yJbTar paboThl, 0000IaTh MHEHHS
HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax padboThl (0OcyxkaeHus, 0OOMEH MHEHUI,
«MO3TOBBIE IITYPMBI» U HHBIC), BBIMOJIHATH CBOI YacTh Pa0OThl U KOOPJIUHUPOBATH
CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMaH/bl, OIICHUBATh KAYECTBO CBOETO BKJIAJIa B
oOmuit  OPOAYKT MO  KpUTepusiM,  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJECHUCTBUA.

HPEIMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kjacce oOyyaromMiics TMOJYyYUT CJICIYIOIINE
MpeMETHBIE PE3yJbTaThl MO OTIAEIbHBIM TeMaM paboueil mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTeMaTUYeCKOro aHaNu3ay:

Yucia v BbIYUCTICHUSA:

CBOOOJTHO OTEPUPOBATh TOHATHUAMH: PAIMOHATBHOE YHCIIO, OeCKOHEYHas
nepuoaudeckass  apoOb, MPOLEHTHI, HPPALUOHAIBHOE  YHCJIO, MHOXECTBa
pallMOHAJIBHBIX U JICHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIA,;

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 BbIYNCIICHNM;

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

CcBOOOZHO OMEpUPOBATH MOHATHEM: apu(METUYECKUl KOPEeHb HaTypajbHOU
CTEIICHY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETICHb C PAIlMOHAIBHBIM [TOKa3aTeNIeM;

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

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

OIIEPUPOBATh MOHATUSAMM: APKCUHYC, APKKOCHHYC W apKTAHIE€HC YHUCIOBOI'O
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHSTh PA3JIMYHbIE METOJIbI PEIICHUsS pPAaIMOHAIBHBIX U  JpOOHO-
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'O4JICHAa HAa MHOTOWIEH C OCTaTKkoM, TeopeMy be3dy 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 [ BBIYUCICHUS €ro 3HA4YeHUs, NPUMEHATH
ONPENECIUTENIN JUISl PELICHUST CUCTEMbl JIMHEMHBIX YPaBHEHHUH, MOJEIUPOBATH
peanpHblE CUTyallud C TOMOIIBI0 CHUCTEMBbI JMHEWHBIX YPAaBHEHUM, HMCCIENOBAaTh
IIOCTPOEHHBIE MOJENMU C MOMOILBI) MATpPHI] U OINpPEAETUTENEH, HHTEPIPETUPOBATD
MOJIyYEHHBIA PE3yJIbTAaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOpPHSAMHU JJIA TIpeoOpa3oBaHus
BBIPAKECHUN;

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

MCIIOJIh30BaTh CBOWCTBA JIOTapu(PMOB ISl IPeoOpa3oBaHusl JTOTapuhMHUUSCKIX
BBIPAKECHU;



CBOOOZHO OMEpPUPOBATh MOHATHAMH: HPpPALMOHAIbHbBIE, MOKAa3aTENbHbIE WU
jgorapuMuUEcKUe ypaBHEHUS, HAXOJUTh WX PEIICHHS C MOMOIIBI0 PABHOCUIBHBIX
NEPEXO0I0B U OCYIIECTBIISISI TPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (OPMYIbI ISl MPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHU;

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

MOJICNIUPOBaTh pealbHble CHUTyallMM Ha S3bIKe aireOpbl, COCTaBIAThH
BBIDAKECHHS, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3aJadyd, HCCIEAOBaTh
MTOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM allllapaTa ajreopsbl.

DOyHKUUM U Tpaduku:

CBOOOJIHO OINEpPUPOBATh MOHATUAMU: (DYHKLHUS, CHOCOOBI 3afaHMsl (PYHKIMH,
B3aUMHO 00paTHbIe (YHKIIMH, KOMIO3UIIUA GYyHKIUN, rpaduK QYHKIIMH, BBITOIHSATH
aJIeMEHTapHbIE peoOpa3zoBaHus rpauKoB HyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHUSIMHU: OOJACTh OINPEAECIECHUS U MHOKECTBO
3HaYeHUN QYHKIMUU, HYJIH QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOZIHO ONEpUPOBAaTh MNOHATUAMM: UETHbIE W HEYETHbIE (PYHKIIHH,
MEePUOINYECKHE (DYHKIIMH, MPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI H
MUHUMYMBI (YHKIHMHM, HauOoJblllee W HAaUMEHbIIee 3HaueHUWEe (QYHKIUU Ha
MIPOMEKYTKE;

CBOOOZIHO ONEpUPOBaTh MOHATUSIMM: CTENEHHass (QYHKLUUS C HATYpaJbHBIM U
LEeNbIM [OKa3aTesleM, Ipa@UK CTENEeHHOW (YHKUMUM C HaTypaldbHbIM M LEIBIM
nokasareseM, Trpaduk KopHA N-OM CTeneHW Kak (yHKUMHM OOpaTHOW CTENEHU C
HaTypaJIbHbIM MOKa3aTeNeM;

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

CBOOOZIHO OINEpUpPOBaTh TMOHATUSMU: TOKa3aTeNlbHAass U Jorapudmuueckas
(GyHKUMHM, MX CBOWCTBA W TrpaduKH, UCHOJIb30BaTh WX TIpapuKH I peleHUs
YpaBHECHUH;

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

UCIIONb30BaTh rpaduku  (QyHKIUMHA JJISI  KCCIENOBAHMS  MPOIECCOB U
3aBUCUMOCTEI TMpHU PELICHUU 3aJad U3 JIPYTUX YYEOHBIX MPEIMETOB M pealbHOU
KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCUMOCTU MEXIY BEIMUUHAMU;

Hauyana maTeMaTH4eCKOro aHajmu3a:

CBOOOZHO OIEpUpPOBaTh MOHATHAMH: apupMeTHUecKass U TeoMeTpUyecKas
nporpeccusi, 0€CKOHEYHO yObIBaOIIasi reoMeTpuuecKkas Mporpeccus, JUHEUHbIA U



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

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

CBOOOJHO OMEpPUPOBATH MOHATUSMU: IMOCIEIOBATEILHOCTD, CIIOCOOBI 3aaHMs
MOCJIEOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYCHHBIC TOCJIEI0BATEIBHOCTH,
MOHUMATh OCHOBBI 3apOK/ICHUSI MaTEMaTHUYECKOTO aHau3a KaK aHajan3a OECKOHEYHO
MaJIbIX;

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

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM: (YHKIMS, HENpephIBHAs Ha OTPE3Ke,
NPUMEHATH CBOMCTBA HETIPEPBIBHBIX (YHKITUH JIJIsl pEIICHUS 3a/1a4;

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

BBIYHCTISATh MPOU3BOJIHBIE CYMMBI, MPOW3BENCHHUS, YACTHOTO M KOMIIO3HUIIHH
AByX (YHKIUH, 3HATH MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIIHIA;

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

MHoKecTBa M JIOTHKA:

cBOOOIHO ONIEPUPOBAThH MOHATUSAMU: MHOKECTBO, OTIEpaIliy HaJl MHO)KECTBAMU;

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 MAaTEeMaTHMYECKOTO OOBEKTa, JOKAa3aTeIbCTBO, PaBHOCHUIIbHBIC
ypaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM
n/m mporpammm Beero Konrpoabubie IIpakTuyeckue
padoThI padoThI
1 IToBTOpEHME 6
2 TpuronomeTpuyeckue BIPaXKEHUS U 29 1 1
ypaBHEHUS
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
3 MHorounensl. PalrionanbHble ypaBHEHHS 29 1
1 HepaBeHCTBA. CUCTEMBbI IMHEUHBIX
ypaBHEHU M
4 Oynaknuu 1 rpaduku. CterneHHas 12 1
(GYHKIHUS C LETBIM MOKa3aTeaeM
5 Apudmerndeckuii KOpeHb N-0 CTENIECHHU. 16 1
HppauvoHanbHble ypaBHEHUS
6 [TokazarenpHas pynkmus. [TokazareapHbIe 10 1
ypaBHEHUS
Jlorapudmuueckas GyHKIIHUSA.
7 18 1
Jlorapudmuueckne ypaBHEHUS
8 [TocnenoBaTenbHOCTH U IPOTPECCUH 9 1
9 HenpepwiBabie dyakuu. [IponsBoanas 11 1
10 [ToBTOpeHME, O606HI€HI/I“G, 5 1
CUCTeMaTH3alusl 3HAHHM
OBUIEE KOJIMYECTBO YACOB I10 136 9 1
[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N KosnnuyectBo yacos
n}_)n Tema ypoka Beero Konrpoasusie  IIpakTuueckue
padoTsI padoTsbI

1 Yucnosele U anredpanyeckue 1
BBIPAKEHUS.

2 VYpaBHeHusL. 1

3 CucreMbl TMHENHBIX YPaBHEHUH. 1
JIuneiiHast, KBagpaTHIHAs U JpOOHO-

4 nuHeHas QyHKIUU. DIEMEHTapHOoe 1
HCCIIEIOBaHKE U TOCTPOCHUE I'pa(hUKOB
9TUX QYHKIUH.

5 3anauu, HPUBOJALLE K HOHATHIO 1
IIPOU3BOJIHOM.

6 Ornpenenenne Npou3BOIHOM. 1
PuU3NYECKUI CMBICI IPOU3BOIHOM.

7 Panuannas mepa yria. 1

8 [ToBOpOT TOYKHM BOKpYT Hayaa 1
KOOp/IMHAT.

9 Omnpenenenne cuHyca, KOCUHYCA, 1
TaHI'€HCA U KOTaHTeHca.

10 3HaKu CUHYCa, KOCHHYyCa, TAHT'€HCa U 1
KOTaHI'€HCa.
3aBUCUMOCTb MEX]ly CHHYCOM,

11 KOCHUHYCOM, TAHT€HCOM U KOTaHT€HCOM 1
OJIHOTO U TOTO K€ yIJIa.

12 Pemenne ynpaxHeHuii o teme: 1
«TpuroHoMeTpru4YECKHE BHIPAKEHUSY.

13 TpuroHomeTpruyecKkue TOXKIECTBA. 1

14 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC 1
YTJIOB @ U -a.

15 @opMyIIbl TPUBEACHUS. 1

16 DOpMyITBI CITOKEHUS 1
CuHyC, KOCUHYC, TAHT€HC U KOTAaHI'€HC

17 NBOWHOTO yria. CHHYC, KOCUHYC, TAHTE€HC 1
Y KOTaHT€HC MOJIOBHHHOTO YIJIa.

18 CymMa 1 pa3HOCTb CHHYCA, KOCUHYCA, 1
TaHT'€HCA U KOTaHTeHca.

19 Pemenne ynpaxxHeHuii no teme: 1
«Tpuronomerpuueckue GOpMyIIbI».

20 [IpakTuyeckas pabora o Teme 1 1

«TpUroHOMEeTpHYECKHE BBIPAKEHHUSI.




Tpuronomerpuyeckue GopmMysb».

21

22
23
24

ApKcUHYC, apKKOCHHYC U apKTaHT'€HC
YKCJIOBOTO apryMEHTA.

VYpaBHeHue COS X = a, YpaBHeH#He Sin X =
a

VYpaBnenue tg X = a, ctg x = a.
Petrenust TpuroHOMeTpUYECKUX
YpaBHEHU.

25

26

27

28

29

30

31

Pewrenust TpuroHOMeTpUYECKUX
YPaBHEHUU.

O060061IeHre MaTepraa 1o TeMe
«TpUrOHOMETPUYECKUE BBIPAKCHUS
YpaBHEHUS

Kontpoabnas padora no teme:
«Tpuronomerpuyeckue BbIpakeHUs U
YPaBHEHH».

Pewrenne ypaBHeHUI NOBBIILIEHHON
CJIOKHOCTHU

IToHsiTHE MHOXKECTBO, CIIOCOOBI 3a1aHus
MHOXecTBa. [TonMHOXKeCcTBa, paBHbIE
MHOXECTBA.

OCHOBHBIE OIEpaIlu HAJl MHOKECTBOM.
OObennHeHue, nepeceyeHue, pasHocTb,
JIOTIONIHEHUE. (3HAK CUCTEMBI U
COBOKYITHOCTH TIPU PEIIEHUHU YpaBHEHHM
1 HEPaBEHCTB).

Onepanuu HaJ MHOXKECTBaMHU U MX
cBoiicTBa. Jlmarpammsl Diinepa - Benna.

32

33

ITonsaTHe 0TOOpaXKEHNsT MHOXKECTBA
(pyHK1MM). MOILITHOCTE MHOKECTBA

[IpuMeHeHne TeopeTHKo-
MHOECTBEHHOTO arapara JJisi peIIeHHs
3aJad.

34

IlonsaTne neNCTBUTEILHOTO YUCIA.
MpmuoxectBa uncein. CBolicTsa
JNEUCTBUTENBbHEIX YHCEIL.

35

36

37

38

OOBIKHOBEHHBIE U JCCSITUYHBIC JPOOH.
beckoneunbie mepuoanuecKue 1poou.

[TpubmmkEHHBIC BEIYUCIICHHUS], IPABHIIA
OKpYTJICHUS], MPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCICHUMN.

[Tpouentsr. [Ipumenenue apoodeit u
MIPOLICHTOB JIJIsl PEIICHUS] PUKITAIHBIX
3ajad.

Moaynb AeCTBUTEIBLHOTO YHCIIA U €r0
CBOMCTBA.




OcCHOBHEBIE METOJBbI pCHICHUS LEIIbIX U

39 JPOOHO- pallMOHAIILHBIX YPABHEHUH.
Omnpenenenre MHOro4useHa.

40 Tox/1eCTBEHHO paBHbIE MHOTOWICHBI.
MHOro4ieH oT OJHON ITEPEMEHHOM.

11 Jlenenue MHOTOYWIEHOB HA MHOTOWIEH C
OCTaTKOM.

42 Teopema be3y.
Pemienue ypaBHeHH C BBICIIEH CTEIIEHU

43 MOMOIIIbIO TeopeMbl bezy. O000ménHas
Teopema Buera.

44 Pemenne panmoHaIbHBIX YPaBHEHUN
Pemenne cucreM TMHEHHBIX YPABHEHUM.

45 OrnpeneneHre 1 OCHOBHBIE MTOHATHUSA
MaTpHIIbI.
Ornpenenurens MaTPUILI 2X2, €r0

46 Te€OMETPUUYECKUN CMBICT M CBOMCTBA.
Brrunciienue ero 3HaueHusl.

47 [Ipumenenue OIpENeHTENs UL PeIlICHIS
CUCTEMBbI JINHEUHBIX YPaBHEHU.

48 Pemenue NMPHIJIAHBIX 32124 © NOMOLIBIO
CUCTEMBbI JINHEHHBIX ypaBHEHUH.

49 O06006111eH1E M%Tepuana 10 TEME
MHOXECTBO JIEUCTBUTEIIHHBIX YHCEIL.

50 KonTtpouabHas pa6ora no teme:
«MHOKeCTBO 1eMCTBUTEIbHBIX YHCEI».

51 [TonsaTne creneHHON QyHKIUH.

52 Crenennas GyHKIUS C HATYPaTbHBIM
MOKa3aTeseM.

53 CrenenHast GyHKIHS C LETBIM
MIOKAa3aTeJeM.

54 Komnozunus ¢pyukiun. O6parHas
byHKLHS.
Peurenue npumMepoB u 3a7a4 1o Teme:

55 CrenenHas ¢pyHKIMS, €€ CBOMCTBA U
rpaduk.

56 CTCFCHB C 1IEJIBIM MTOKa3aTesieM U €€
CBOI{CTBa.
Pemrenne npumMepoB u 3a1ad 1o Teme:

57 CreneHsn ¢ LIEJIBIM II0Ka3aTeleM U €6
CBOMCTBA.

58 bunom Herotona.

59 bunom Herorona. IIpumenenue npu
peleHur TPUMEPOB U 3a/1a4.

60 Tpeyronpnuk Ilackansa. buaom HeroTona

C UCIIOJIB30BAHUCM TPCYT'OJIbHUKA




ITackams.

61

Pemenne mpumepoB u 3a1a4 1o TemMe:
Oynkiun u rpapuku. CreneHHas
(YHKIMS C IIETBIM OKa3aTeeM.

62

63

64

KourtpoabHnas padora no reme:
«@®yHkuuu 4 rpadpuku. CreneHHas
pyHxIusm.

Ornpenenenue KOpHs N-Oif CTENECHHU.
Apudmernueckuii KOpeHb HATYPATbHOU
CTEIIEHU U €r0 CBOMCTBA.

CriocoObI BEIYHCIICHUS KOPHS N-0H
crenienu. [IpeoOpa3oBaHus YMCIOBBIX
BBIPOKECHHH, COJEPKALIUX CTETICHU U
KOpHHU.

65

66

[IpakTHueckue NpuMepbl Ha BBIYUCICHUS
KOpPHEH N-0 CTETEHHU.

[Ipocreiimme npparmoHaIbHbIE
YPaBHEHUS.

67

OCHOBHbBIE METO/1bI pEeILICHUS
UppalMoHAIbHBIX YpaBHEHUNH. MeTo
BO3BEICHHUS 00CHX YacTeil ypaBHEHHS B
OJIHY U Ty € CTEIEHb.

68

OcCHOBHBIE METOBI PELIECHUS
MPpPALMOHAIIBHBIX YpaBHEHUN. Meroa
3aMEHBI IEPEMEHHOM.

69

70

71

OCHOBHBIE METOABI PELLIEHUS
MPpPALMOHAIIBHBIX YpaBHEHUN. MeTon
Pa3IoKEHUS HA MHOKUTEIIU BBIPAKEHUN
BXOJSIINX B YPABHEHUE.

OcCHOBHBIE METO/BI PELICHUS
HMpPALMOHAIIBHBIX YpaBHEHUN. Meron
BBIJICJICHMS TIOJIHOTO KBaJIparta.
PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
UPPALMOHAIIBHBIX YPABHEHUM.

72

Perienue uppanmoHaIbHBIX YPaBHEHUI.

73

74

75

76

OyHKUMS KOpHS N-0if cTeneHu (¢
HaTypaJbHBIM YETHBIM MTOKa3aTeleM), ee
CBOMCTBa U rpaduK.

OyHKUMS KOpHS N-0if cTeneHu (¢
HaTYypaJbHBIM HEUETHBIM MTOKa3aTeIeM),
ee CBOMCTBA U rpaduk.

@yHKIUA KOPHSA N-OW CTENEHU U
cTerneHHast PyHKIHs, KaK B3aMMHO
oOpaTHbIe (PYHKIIHH.

O06001menre MaTepuaa 1mo TeMe
"Apudmernueckuit KOpeHb N-0il cTeNeHu.
HppaunonaibHbie ypaBHeHUS "




77

78

79

80

81

KonTpoabHasi padora no teme:
"ApudmMernyeckuii KOpeHb N-0M
crenenu. UppanuonajbHble
ypaBHeHus "'.

Pemenue 3a1a4 noBBILLIEHHON CIOKHOCTH
o Teme: "ApudmeTndeckuii KOpeHb N-oi
creneHu. MppanuonanbHele ypaBHeHus .

CreneHsb C pallMOHAIbHBIM [10KA3aTEIEM U
€€ CBOMCTBA.

Pewrenne ynpaxHeHMi 1 3a1a4 110 TEME
«CTeneHp ¢ palMoOHAIbHBIM [TOKa3aTeNIeM
U €€ CBOMCTBaY.

[TokazarenpHast QyHKIHS, €€ CBOMCTBA U
rpadux.

82

83

84

Hcnonb3oBanue rpaduka GyHKIMU 115
pelIeHusl ypaBHEHMI.

OcHOBHBIE MCTOJbI pCHICHUSA
NoKa3aTeJIbHbIX ypaBHEHUH. MeTon
YPaBHUBAHMS NIOKA3aTeIIEeH.

OCHOBHBIE METO/IbI PEIICHUS
IIOKA3aTeNIbHBIX YPaBHEHHI. MeTox
BBEJICHUSI HOBOM MTEPEMEHHOIA.

85

OcCHOBHBIE METOBI PELIECHUS
[TOKa3aTeNIbHBIX YpaBHEHUH. BeiHECEHNE
00I11er0 MHOKUTEIS 32 CKOOKH.

86

OCHOBHBIE METO/IbI pEUICHUS
MOKa3aTeIbHBIX ypaBHeHUI. OTHOPOIHbBIE
YpaBHEHMUS.

87

Pemenue ynpaxHeHuit 1 3aja4 1o TeMe
«OCHOBHBIE METO/IbI PEIICHUS
NOKa3aTeIbHbIX YPaBHEHUI.

88

KonTtpoabsnas pabora no reme
«OcHOBHBIE METO/bI PellIeHUS
NMOKA3aTeJIbHbIX YPABHEHHUID).

89

90

91

92
93

Hcnonb3oBanue rpaduka GyHKIMM 115
pelieHusl ypaBHEHMI.

Onpenenenue norapudma. Jlorapupm
4HCIIa.

Pemenne ynpaxxHeHuii no teme:
«Omnpenenenue gorapudma. Jlorapudm
9HCIIay.

CsoiicTBa 0orapuhmoB.

Pemrenne ynpaxxHeHuii no teme:
«CBoiicTBa J0rapupmMoBy.

94

JlecsTUUHBIE U HATYypaJIbHBIE JTOTapU(PMBI.

95

[IpeobOpazoBaHue BBIpAXKEHUH,
COJIepPIKALIHX JIOTapU(PMBI.

N e




96

97

Jlorapudmuueckast GyHKIIHs, €€ CBOHCTBA
u rpaduk.

Hcnonp3oBanue rpaduka GyHKIMN 115
pelICHHS] YpaBHEHUM.

98

Pemenue npocreiimux gorapuMuUIecKux
YpaBHEHU.

99

OCHOBHBIE METO/bI PEeLLICHUS
Jorapu(pMUUECKUX YPaBHEHHA.
[ToreniupoBanue.

100

OCHOBHBIE METO/bI PEUICHUS
norapupMHUECKUX ypaBHEHUH. MeTos
BBEJICHUSI HOBOM TTEPEMEHHOIA.

101

OcCHOBHBIE METOABI PELIECHUS
norapupMUIECKUX YPaBHEHHA.
JlorapudmupoBanue.

102

103

104

105

106

107

OcHOBHBIE METOABI PELICHUS
norapu(MUYECKUX YpaBHCHUM.
PaBHOCHIIBHBIC TTEPEXOIbl B PEIICHUH
Jorapu(GMUYECKUX YpaBHCHHIMA.

Pemienue ynpaxHeHui no reme:
«Jlorapudmuueckue ypaBHEHH.

O06o001IeHre MaTepraa 1Mo TeMe
"Jlorapudmuyeckue U mokas3aTeiabHble
byHKIIIN".

KonTtposabHas pa6ora no teme:
"Jlorapu(MuuecKre U NOKA3aTeJbHbIe
bynkuun".

Pemrenne 3a1a4 NOBBIIEHHON CII0KHOCTH
no teme: "Jlorapupmuueckue u
MoKa3aTebHbIe PYHKITUN".

IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
MOCIEIOBATEILHOCTEM.

108

109

Merox MareMaTUYeCKOM HHAYKIIMH.
MOHOTOHHBIE U OTPAHUYEHHBIE
MOCIea0BaTeNbHOCTH. MicTopus aHanmsa
OECKOHEUHO MaJbIX.

Apudmerndeckas u reoMeTpudecKas
nporpeccun. beckoneuno yosIBatomas
reoMeTPHUECKasi POrPECCHsL.

110

CymMma 6eckoHeuHO yObIBaroIei
T€OMETPUYECKON nmporpeccuu. JIMHenHbI
Y OKCIIOHEHLMAJIBHBIN pocT. Yuco e.

111

@dopmyIa CI0KHBIX IPOLEHTOB.
[Ipumeps! BEIYHMCIIEHUE CIIOKHBIX
ITPOLIEHTOB.

112

Vcnonb30BaHue Mporpeccuu u opMyIibl
CJIO’KHBIX MPOLIEHTOB JJISl PEIIECHUS




peaNbHBIX 3a]a4 MPHUKJIAJHOTO XapaKTepa.
(3agaun Ha KpEeIUTHI C aHHYUTETHOU
CXEMOH MoTameHus KpeauTa).

113

114

115

Hcnonp30BaHue Mporpeccuu U GopMyIIbl
CJIOKHBIX MPOIICHTOB /ISl PEIICHUS
peanbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa.
(3amaun HA KPEAUTHI C
mudepeHIMpOBaHHON CXEMOM
MOTAIlICHUS KPEIUTA).

Pemenue 3amay no teme:
«ITocneaoBaTeIbHOCTU U TPOTPECCUI.
KourpoabsHnas padora
"IlocsienoBaTeILHOCTH U MIporpeccuu’’.

116

HenpepriBHble GyHKIINN U UX CBOWCTBA.
Touka pa3pbiBa. ACUMITOTHI rpaduKoOB

GbyHKIHi.

117

CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA
oTpe3ke. MeTox MHTEepBaIoB s
pelleHrs HEPABEHCTB.

118

119

120

121

IIpuMeHeHMEe CBOWCTB HENIPEPBIBHBIX
(GyHKIWN 1715 peIIeHus 3a/1a4.

Pemenue 3anau no teme: «HemnpepsiBHbIE
GbyHKIAN.

IlepBas u BTOpast MpoU3BOIHbIE (PYHKIINH.
Omnpenenenue, reOMETPUYECKHN U
(bu3nyecKuil CMbICI IPOU3BOIHOM.
VYpaBHeHHE KacaTelnbHON K rpaduKy
GbyHKIUH.

122

123

IIpumepsl pemieHns 3a1ad 1o TeMe
«["eomerpuueckuii u pU3NUECKUN CMBICIT
IIPOU3BOJHON. YpaBHEHHE KacaTEIbHOU K
rpaduky GyHKIHUNY.

Pemenwne 3ana4 no teme:
«["eomerpuueckuit 1 Gpu3nYecKHii CMBICT
MPOU3BOJHON. Y paBHEHHUE KAcaTEIbHON K
rpaduKy QyHKIIHNY.

124

Omnpenenenne Npou3BOJHOM.
ITpousBoHas cTeneHHON QYHKIUH.

125

[TpaBuna nuddepeHpoBaHusl.

126

127

Pemenue 3amau no reme: «llpaBuina
mudpepeHITMpPOBaAHUSY.

[Tpon3BoHAas HEKOTOPBIX IEMEHTAPHBIX
GbyHKIMSL.

128

129

Pemtenue 3agad mo treme:
«IIponsBoHasI».

KonTpoabHasi padora no teme:
«IIpousBoaHas».




130

O06001enre MaTepuaa 1mo TeMe
«HenpepsiBHBIE QYHKIINH.
[IpousBogHas».

131

132

OcCHOBHBIE TIOHSTHS Kypca anreOpsl U
HayaJ MaTeMaTH4ecKoro aHaiausa 10
Kjacca, 0000IIeHHEe U CUCTEMaTH3 AL
3HAHUIA.

HTorosasi KOHTpPOJILHAsA padoTa 3a
KYpC ajre0pbl 1 Ha4Yajaa
MaTeMaTHdeckoro anaau3sa 10 kiaacca.

133

134

[ToBTOopenue. CteneHHas, mokazaTeabHas
u orapumMudeckas QyHKIHS.
IToBropenue. Tpuronomerpuueckue
BBIPQXKCHHS U YPABHEHUS.

135

[ToBTopenue. ITocnenoBaTeIbHOCTH U
nporpeccuu. HerpepreiBHbIC QYHKIINN.
IIpouzBogHas.

136

IToBTOpenue. Pemenue 3anau
HOBBIIIEHHOMN CJIIOKHOCTH.

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136
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