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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 oOydaromiuecs 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,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIONB30BaTh WX AJIA JajbHEHIIero oopa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, HCIIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHHs MPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIIbHOCTH, TpeOyroleld MpOJOJKUTEIbHON  KOHLEHTPAallud BHUMAaHMUS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
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 BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKUE JHHUM HW3YyYalOTCsl Ha NPOTSHKEHHH 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
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeNIbHO (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 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHANbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€OSI MCIOJIB30BAaHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
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 OTMEpaIiy, a TaKxKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELICHUs pa3iMuHBbIX 3a/1a4
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, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPABEHCTB W CHUCTEM, a TakXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkarenbHasi TUHUS BKIIIOYAaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJMUT  JaJIbHEWIIEee  pa3BUTHE  AITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI [JISl PEIICHUS 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 U3yUeHNs MaTepuana. M3ydeHue cTeneHHoun,
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 3TOl cofepaTebHON JTUHUM HAlEJIEH Ha pa3BUTHE YMEHUMN
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU 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
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIUH, ONpEeAeNsITh HUX HAUOOJbIINE W HAUMEHBIINE
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 MAaTeMaTH4€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.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKol Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUS B eauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHWUW W CJIEJAOBAaHHUE OMPEACIEHHBIM
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 MOJEIEH peasbHbIX
CUTyalluii, WCCIEeNOBaHUS OSTUX MOJENEH C MOMOIIBI0 ammapara aireOpsl 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 OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX 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 ¢ nenasiM  nokazateneMmM. buHom Heroorona. Hcnonb3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ panvoOHaJIBHBIM 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 MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleleHne 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 METOJbl PEIICHHS TMOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUU. PelieHne TPUroHoOMETpUYECKUX YPABHEHU .



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PelleHne NpUKIagHBIX 3aJad C [OMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha TIPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. 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
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

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

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

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B PpEAJIBHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpeCcCrr. JINHENHBIN U 3KCIOHEHIMATBHBINA POCT. Uncio €. @opmyia CI0KHBIX
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
MHTEPBAJIOB JUIl PELICHHWS HEPABEHCTB. [IpuMeHEeHHMe CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHNUS, YaCTHOTO U KOMIIO3ULIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcaamu. M300pakeHue KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHru u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHWIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHWU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpOU3BOJHON [JIsi HAXOXKJECHHUS HAWIYUIIero peuieHus B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIMH. [IpaBuia HaxoxaeHus: epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeAYp TPaKIAHCKOTO o0IecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaX)TAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3nvecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE IrI100ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0OIJIeM, OpUeHTAIUs
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpeICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBATH U  MPEOOpPa3OBLIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBaregbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA SKCIEPUMEHT, UCCIEIOBaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONECHHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALIUK, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B PA3NUYHBIX (POpMaXx,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pelmaeMol 3a7aud, BbICKA3blBaTh MJIEH, HAIEJICHHbIE Ha IOUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY .

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JAOTOBapUBaThCsA, OOCYXIATh MPOIECC U pe3ysibTaT padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa U Hauaja MaTeMaTUHYECKOT0 aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CcBOOOZIHO OMNEpUPOBATh TMOHATUEM: CTENEHb C IEeJbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHD C PAlMOHAIBHBIM [TOKA3aTeEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
paUMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJOB JUIsl PELICHUS
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOO/IHO ONEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIIMX CTEIEHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoAaumble  (OpPMyJIbl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEIKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEX]ly BEIMUMHAMY;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCIIOHEHLIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYECKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (DYHKIUH JJIS PEIICHUS 3a/1aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh MPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYUT CIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBAa HATypalbHBIX M LEJbIX YMCEN, UCIOJIb30BATh MPU3HAKH JAECITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPaBEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TOCTPOEHHBIE MOJEIM C MCIIOJh30BAaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro ¢GopMyson WU
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPOrpamMmbl Bcero Kontpoarueie - Tpakruueckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHO0KeCTBO IEHCTBUTEIBHBIX YNCET.
1 MHuorounensl. PaioHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
LEJIbIM [TOKa3aTeNeM
3 Apudmerndeckuii KOpeHb N-0l CTEIEHHU. 15 1
Hppanuonaibable ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIHS. 18 1
Jlorapudmuueckre ypaBHeHUs
6 TpuronomeTpuuecKkne BIpaXEHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUM 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIHS 5 )
3HAHHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoarupie | Ipaxriuseciue o0pa3oBaTejbHbIE
padoTshI padoThI pecypenI
1 UccnenoBanue GpyHKIHIA ¢ TOMOIIBIO 29 1
IPOM3BOIHOM
2 [TepBoOOpa3Hast U HHTETpAI 12 1
3 I'paduku TpUroHOMETpHUUECKUX (HYHKITHIA. 14 1
Tpuronomerpuveckre HepaBEHCTBA
4 HppanroHaibHble, TOKa3aTeIbHbIC H 24 1
JOrapu(pMHUECKUEC HEPABEHCTBA
KommiekcHbie uncna 10
6 HatypanbHble u 1enbie yrcna 10
CucTeMbl palMoOHATBHBIX, HPPAIIMOHATIBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
yYpaBHEHUHU
8 3aa4yM ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 16 5
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxruueckue fllsyqennﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 [[MHOK€eCTBO, ONepaiiy HaJl 1
MHO>KE€CTBAMHU U X CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHrne TEOPEeTUKO-MHOKECTBEHHOTO 1
arnapara i peueHus 3ajaqy
Pannonansueie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOINICCKHUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue npoOeii ¥ IPOLIEHTOB ISt 1
penieHus: MpUKIAIHBIX 33124
; [Tpumenenue npoOeii ¥ IPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3324
8 JleicTBuTenbpHbIE Ynciia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTnueckue ornepauu c 1
JIEHCTBUTEILHBIMU YU CIIAMH
10 Mopynpe JeNCTBATEIBHOTO YHCIIA U €r0 1

CBOMCTBA




11

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJiibTaTa BRIYUCICHUN

12

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCIICHHUA LCJIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPABEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTO4I€Ha Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorousneHsl ¢ HeabMi KodhpuiineHTamu.
Teopema Buera

17

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

Pemenue cucreM IMHENHBIX ypaBHEHUI

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Omnpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKUN CMBICIT M CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUUYECKHUI CMBICI U CBOICTBA;
BBIUKCIIEHNE €TI0 3HAYCHUS

21

IIpuMeHeHne onpenenuTens s PEIeHHs
CHUCTEMBI JINHEWHBIX YPAaBHEHHI




22

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

Pemmenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUM

24

KoHntposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.
Bsanmuo obparnbie pynkmm. Kommosummst

byHKIII

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

OO6nacth ornpeAesieHus] © MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHknmm.
[IpomexyTKH 3HAaK MOCTOSTHCTBA

28

UYErHble 1 HEUETHDBIE PYHKITUH.
[Tepuonuueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JpOOHO-
JAvHeNHas QyHKIMH

31

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLIUH

32

DNEMEHTAPHOE UCCIIEI0OBAaHUE U
NocTpoeHue rpauKoB ATUX QYHKIUN

33

Crenens ¢ IIEJIBIM TTOKa3aTeneM. buraom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeeM. buaom

34 HeroTona
Crenennast GyHKIUS C HATypaIbHBIM U

35 eJIbIM mokasareiieM. E€ cBolicTBa U
rpadguk

36 Kontpoinbnas padora: "CreneHnas
dbynaknus. E€ colicTBa u rpadguk"”

37 ApudmeTndeckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

40 [IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIEpXKAIINX CTETIEHU U KOPHU

41 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COJIEpXKAIINX CTETIEHU U KOPHU
Uppanmonanbusie ypaBHeHUsI. OCHOBHBIE

42 METO/Ibl PEIICHUS] UPPAIIMOHATBHBIX
yYpaBHEHUHU
Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
yYpaBHEHUN
Uppanmonanbusie ypaBHeHs1. OCHOBHBIE

44 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUU




UpPpALMOHATILHBIX YPABHEHHIM

PaBHOCHIEHEIC INEpEXO0Abl B pCIICHUHU

40 UpPpALMOHATILHBIX YPABHEHHIM

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpaALMOHATILHBIX YPABHEHHIM

48 PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH
UpPpalMOHATILHBIX YPAaBHEHHM
CaoiicTBa U rpaduK KOpHS N-Oi CTEHCHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoiicTBa U rpaduK KOpHS N-Oi CTEHCHH

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
KonTtponsHast padora: "CBolicTBa 1 rpadux

ol KOpHs n-0M creneHu. MppannoHansHbie
ypaBHEeHUA"

59 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHATIBHBIM [TOKA3aTENeM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

55 [ToxazatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Ucnonb3oBanue rpaduka GyHKINUN A5
pelIeHusl ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




IToxasaTenpHBIE YpaBHCHHA. OcCHOBHBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUI
[loka3arenbHble ypaBHeHUs. OCHOBHbIE

60 METO/bI pEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHUI

61 KonTtponpHas padora: "[lokazarensHas 1
¢ynknus. [TokazarensHbie ypaBHeHus"

62 Jlorapudm ymncna. CBoicTBa Jorapudpma 1

63 Jlorapudm umncna. CoicTBa jJorapudpma 1

64 Jlorapudm ymncna. CoicTBa jJorapudpma 1

65 JlecaTH4HbIE U HATYpaJIbHBIC JTOTApH(PMBI 1

66 JlecaTHYHBIE U HATypaJIbHBIE JTOTapH (MBI 1

67 [IpeobpazoBanue BhIpa)eHUH, 1
coJiepKaniux Jorapudmol

68 [IpeobpazoBanue BhIpaXeHUH, 1
coJIepKanux Jorapudmbl

69 [IpeobpazoBanue BhIpa)eHUH, 1
CoJIepXKanux Jorapudmbl

70 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpaduk

72 Hcnonwk3oBanue rpadpuka QyHKIUN A5 1




pelieHusi ypaBHEHUM

Hcnonws3oBanue rpadpuka QyHKIUU A5

3 pelIeHusl ypaBHEHUM
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHUS JIOTApUPMUISCKUX
ypaBHEHU M
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
norapu(pMHUECKUX YpaBHEHHMA

78 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonTponsnas pabora: "Jlorapudmuueckas
¢ynkus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

84 Tpuronomerpuueckasi OKpyKHOCTb,

ONpeaACIICHUEC TPUTOHOMETPHUICCKUX




GyHKIMI YHUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

85 ompeieTICHUE TPUTOHOMETPUUECKHUX 1
(GYHKLUI YUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpAXKEHUM

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

92 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPKEHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

97 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

98 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

100 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTtponbhas pabora:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aIaHHUS 1




ocienoBareibHocTe. MeTon
MaTeMaTUYeCKOW UHIYKIIUH

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 ['eomeTpuyeckas nporpeccus

106 beckoHewyHo yObIBaroIasi reoMeTpruiecKast
nmporpeccust

107 CymMma 6eckoHEeuHO yObIBaroIei
FeOMETPUUECKON MPOTrPECCHH

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHble QyHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMMA

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Mertoa MHTEPBAJIOB JUIsl pEIIEHUS




HEPaBCHCTB

MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 MeTto MHTEpBaIOB ISl pEIICHUS
HEPABEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
GbyHKIMHI 115 perenust 3a1a4

120 [TpuMeHeHre CBOMCTB HETIPEPHIBHBIX
byHKIMH 15 perenust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 Onpenenenue, TeOMETPUUECKUN CMBICT
MIPOU3BOIHOM

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIUM

125 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIUN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [Ipou3BoiHbIE 371EMEHTAPHBIX (PYHKIIMIA

128 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIIO3ULIUU (PYHKIUI

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (YHKIUI

130 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMITO3ULIUU (PYHKIUI

131 Kontponbnas padora: "[IponsBognas”




[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL

132 - 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHui: "OyHKIUN"
134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KITACC

n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

[IprMeHeHne npon3BOIHON K
UCCIeI0BaHNI0 QYHKINI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

HaxoxneHnue HaHOOJIBIICTO U




HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOM
GyHKIIMY Ha OTpe3Ke

Haxoxnenne HanOOoJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMM HAa OTPE3Ke

10

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

11

Haxoxxnenune HanOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU HAa OTpe3Ke

12

Haxoxnenne HanOompIIero u
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
GyHKIINY Ha OTpe3Ke

13

[IpuMeHeHne Npon3BOHON s
HaXO0X/ICHUs HAWIYYIlIEro pEelEeHHs B
IIPUKIIAIHBIX 3a7a4ax

14

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaUIy4dlIEero pelueHus B
MPUKJIAJHBIX 3a1a4ax

15

IIprMeHeHne nporu3BOAHOM ISt
OIIPENEIEHUS CKOPOCTU U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION WITH
rpaduxkom

16

[IpumeHeHre mporu3BOIHOMN IJIst
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION WITH
rpadpukom




17

Kommo3zurust ¢hyHKImii

18 Kommozurust ¢hyHKImii

19 Kommozurust ¢hyHKImii

20 I'eomerpuueckue o6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM TJIOCKOCTH

21 ['eomeTpryeckue oOpa3bl ypaBHEHUN Ha
KOOPJMHATHOM TJIOCKOCTH

99 KoHnTtpoinbHas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [TepBooOpazHbIe 37IeMEHTAPHBIX (QYHKITHI.
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIie 37IeMEHTAPHBIX (YHKITHI.
[TpaBuia Hax 0k /I€HUS IEPBOOOPA3HBIX

%6 WHurerpair. I' eoMeTpU4ECKUN CMBICI
MHTETpasa

97 Brruncnenue onpeneia€éHHOro nHTerpana
1o opmyne HeroTona-JlelioHuma

28 Brruucnenue onpenenéHHoro HHTerpana
1o popmyne HeroTona-JleltoHuma

29 [Ipumenenue naTerpana s HaxoXACHUS
TJIOMIAJIEH TUIOCKUX (PUTyp

30 [IprMeHeHne uHTerpaia g HaXOXKACHUS
00BEMOB reOMETPUYECKHX TeI

31 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX

ypaBHEHUU




[Tpumepsl pemennii nuddepeHITnaTbHBIX

32 .
ypaBHEHUU
Matematuueckoe MOAEIMPOBAHNE

33 pPEaTbHBIX MPOIIECCOB C TTOMOIIBIO
nuddepeHIHaTbHBIX YPaBHEHUH

34 Kontposbnas padota: "[lepBoobpaszHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne QyHKINU, HX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEHN TPUTOHOMETPUUYECKHX

YpaBHEHUH € MOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemenuie TpUroHOMeTpHUUECKUX

44
HEPABEHCTB

45 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

46 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

47 Pemienne TpuroHoMeTpudeCcKuX
HEPABEHCTB
KoHntponbHas padora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIMA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPAaBEHCTB

53 OCHOBHBIEC METO/IbI PEIICHUS
norapu(MUUECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEeIICHUS

J'IOFapI/I(pMI/ILIeCKI/IX HCEPAaBCHCTB




OcCHOBHBIE MCTOBI pCHICHUA

> UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
61 I'paduueckue MeToIbl perIeHus
UpPPaMOHATIFHBIX YPaBHEHUN
62 I'paduueckue MeTobl pelIeHus
UpPPaMOHATILHBIX YPaBHEHUN
63 I'paduaeckue MeTO Bl pemeHHus
IIOKa3aTeJIbHBIX YPAaBHEHUI
64 I'paduaeckue MeTO Bl pemIeHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduaeckne MeTOBI pemeHHs
Jorapu(pMUUECKUX ypaBHEHHUH
66 I'paduaeckne MeTOIBI pemeHHs
norapu(pMUUECKIX HEPABEHCTB
67 I'paduaeckne MeTOIBI pemeHHs
norapu(MUUECKIX HEPABEHCTB
['padrueckue METOIbI peIIeHUS
68 MOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
yYpaBHEHUN
I'paduueckue MeTo bl pereHus
69 NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX

YpaBHEHUN




70

['padmyeckue METOABI peLIeHHs
MOKa3aTeNbHbBIX U JOrapu(PMUIECcKux
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
MOKa3aTeNNbHbBIX U JOrapu(OMUYECKUX
HEPaBEHCTB

72

KonTtponbHas pabdora: "MppanuonanbHele,
NoKa3aTeIbHbIC U JIoTapuMuiecKkue
HepaBeHcTBa"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYeCcKast HOPMBI 3arucu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie uncna. AnreOpanueckas u
TpPUTOHOMETpHUYEcKasi pOpMBbI 3aIHCH
KOMIUIEKCHOTO YUCIIa

75

Apudmerndeckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

Apudmernueckre onepaum ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOp,[[I/IHaTHOI\/’I INJIOCKOCTH

78

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOp,[[I/IHaTHOI\/’I INJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIs1




penieHus GU3NUECKUX U F€OMETPHUUECKUX
3a1au

KoHnTtposnbHas pabora: "KoMruiekcHbie

82 |
yucna

83 HarypanbHble U 11e51ble Yrciia

84 HatypanbHble u 11e51ble Yrciia

85 [TpuMeHeHre TpU3HAKOB IETUMOCTH
LEJBIX YUCell

86 [TpyuMmeHeHre TPU3HAKOB IETUMOCTH
LEJBIX YUCell

87 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nensix uncen: HOA u HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
uensix yucesn: HOJl u HOK

89 [TpuMmeHeHre TPU3HAKOB JIETUMOCTH
IEJTBIX YUCEI: OCTATKH IO MOIYITIO

90 [TpumeHeHre TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEI: OCTATKH IO MOIYITIO
[IpumeHeHre TPU3HAKOB JICTUMOCTH

91 IEJTBIX YUCEIT: aNropuT™ EBKIMIA JUIs
pENIeHHS 3a/1a4 B IEJIBIX YHCIaxX

92 Kontponbnas padota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHMII.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CJIEJICTBUS

94 CucreMa 1 COBOKYMHOCTh ypaBHEHUH.

PaBHOCUIIBHEIE CUCTEMBI M CUCTEMBI-




CJIICACTBUA

95

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH pallMOHaIbHbBIX
ypaBHEHUH

96

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIbHBIX
ypaBHEHUI

97

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

98

OcHOBHBIE MCTOABI pCICHHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
yYpaBHEHUHU

100

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
yYpaBHEHUHU

101

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3aJau 1 3a/1a4 u3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
YKU3HU, UTHTEPIPETaLUs OTy4YEeHHBIX
pe3yabTaToB

102

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00JaCTel HayKH U peasibHOM
JKU3HH, UHTEPIIpETALUs ITOJTy4YEeHHBIX




pe3yJbTaToOB

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U pealbHON
KHU3HHU, HHTEPIpEeTalys IOTy4eHHBIX
pe3yabTaToB
KonTponpHas padora: "Cucremsl

104 palMoHaATBHBIX, UPPAIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUI"

105 PaunonansHbIe ypaBHEHHUS C TapaMeTpaMu

106 PanuonanbHbie HEpaBEHCTBA C
napameTpamu

107 PanmonaneHbIe CHUCTEMBI C MapamMeTpaMu

108 HppanuonaibHuble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppanmonaibHbIE CUCTEMBI C
napameTpamu

110 [Toka3aTenpHBIC YpaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu

111 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckre ypaBHeHuUs,
HEpaBEHCTBA C MapaMeTpaMu

113 JlorapugpmuuecKkue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuieckrue ypaBHEHUS C
napameTpamu

115 TpuronomeTpuyecKrue HEPaBEHCTBA C




napaMeTpamu

116

TpuronoMeTpuyecKrue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u ncciaeaoBaHuE
MaTEeMaTUYECKHX MOJICIICH pealbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamu

118

[TocTpoeHune u uccienoBanue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C mapameTpaMu

119

IToctpoenue u uccinegoBaHue
MaTEMATUYCCKUX MOIIGJIGI;'I PCATIbHBIX
CUTYaIUi C MOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpaMu

120

KonrtponbHas pabora: "3agauu c
napaMmerpamu’

121

[ToBTOpenue, 06001IIEHNE,
cuUcTeMaTH3alus 3HaHuil: "YpaBHeHus"

122

[ToBTOpenue, 06001IIEHNE,
cuUcTeMaTH3alus 3HaHuii: "YpaBHeHus"

123

[ToBTOpenue, 06001IEHNE,
CUCTeMaTH3alus 3HaHH: "Y paBHEHUSI.
Cucremsl ypaBHeHUN"

124

[ToBTOpeHnue, 060061IEHNE,
cucremaTtusanus 3Hanuil: "HepaBencrna"

125

[ToBTOpenme, 0600MIEHNE,
cucreMartu3arus 3Hannii: "HepaBencrpa"




[ToBTOpEeHme, 0600IIECHNE,

126 oo " 1
cucreMaru3anus 3HaHui: "HepaBeHcTBa
[ToBTOpEeHmEe, 0600IICHNE,

127 cucreMaruzanus 3Hanuii: "[IponsBogHas u 1
eé npuMmeHeHue"

[ToBTOpEeHmEe, 0600IICHNE,

128 cucremarusauus 3Hanuii: "IIponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucremarusauus 3HaHuii: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cucreMaTru3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001ICHNE, 1
cucreMartu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 06001IEHNE, 1
cucreMartu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMartu3anus 3HaHui: "OyHkuun"

134 HToroBast KOHTpOJIbHAsA paboTa

135 HToroBast KOHTpOJIbHAsA paboTa

136 [ToBTOpenue, 060061IEHNE, 1
CHCTeMaTu3aIus 3HaHHH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havasia MaTeMaTH4YecKoro anaiausa (B 2 yactax), 10 kimacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; noju
penaknueir Mopakosuda A.I'., OGIIECTBO ¢ OTPaHUYECHHON OTBETCTBEHHOCTHIO
«101] MHEMO3M1HA»

* Martemaruka: anredpa U Hauajia MaTeMaTHYECKOr0 aHaIn3a, FEOMETPHSL.
AnreOpa u Hauajia MaTeMaTUYeCKOro aHaiau3a (B 2 yactsax), 11 kmace/ Hacts 1:
Mopakosuu A.I'., CemenoB I1.B.; YacTtb 2: MopakoBuu A.I'. u npyrue; noju
penakmueit Mopakosuua A.I'., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10Ll MHEMO3HNHA»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Mopnkosuu, CemeHOB: AnreOpa v Hayaia MareMaTuieckoro ananusa. 10
kJjacc. Metonuueckoe mocooue it yUuTens

MopnakoBuu, CemeHOB: AnreOpa 1 Hayajla MaTeMaTuuecKoro ananusza. 11

KJ1acc. MeToandeckoe mocoOue Jist yIuTes

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

«IIxomna mudposoro Bexax https://ds.1sept.ru/



