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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeYUBAECT WHCTPYMEHTAIbHYIO 0azy A
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTUX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydaromiuecs OBJIAQJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHSI B MAaTEeMaTH4IecKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOrOo aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIIEUIHOI'O OBJIAJICHUS 3aKOHaMM (U3MKH, XUMHH, OUOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBiajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHMYECKOro aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHUS C TIOMOINBIO MHAYKIIMA U PAcCy’>KAaTh AEAYKTUBHO, UCIIOIH30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Ausredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEeaJbHbIX CUTYAaluH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTEIbHBIM BOCIHMTATENbHBIM MOTEHIIHMAJIOM,
KOTOPBI peanu3yercss Kak uepe3 y4eOHbId MaTepuaj, CIOoCOOCTBYIOIINI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIolel MpPOJOJKUTEbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH ¥ OTBETCTBEHHOCTH 32 IOJTYYCHHBIN
pe3yibTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yweOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTrO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOLIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINU U rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa © Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHus: Ha YypOBHE CpEIHEro oO0IIero o0pa30BaHHSA, €CTECTBEHHO JIOTOJHSISA
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4€OHBIH KypC SBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp)KaHUE HECKOJBKMX MaTeMaTHYECKUX AMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MaTEMaTHUYECKUI aHaIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlliapaToM, y HUX IOCJIEI0BATENbHO (hopMupyeTcs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJEIb pealbHOU
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYUYEHHbIE IPU U3YYEHUH y4eOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIACT
(opMHUpOBaHNE HABBIKOB MCHOJIb30BAaHUS JEUCTBUTEIBHBIX UUCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolIMMCS MHOXKECTBA HATypaibHBIX, IEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANIBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE OMEpalni, a TaKkxKe
U3BJICUCHUE KOPHSA HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMIIJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMU MX NMPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MATEMATHKH KaK HAayKd M e€ poiu B
MIOCTPOCHUU MOJIETICH PEaNbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHS.

Jluaust «YpaBHEHUSI W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTpPEHO peIIeHHe COOTBETCTBYIOIIMX 3amad. B
pesynbrare oOydJaromIuecss OBIAAEBAIOT PAa3MYHBIMH METOAAMH  PEIICHUS
palMoHaNbHBIX, HpPpAIMOHATIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
coaepkammx mnapamerpsl. llomyyeHHbIE yMEHHS HIMPOKO HCHOJIB3YIOTCS MpPH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHON, NPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkarenbHasi TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  ¢opMyiaMm, MpeoOpa3oBaHHUs  PalMOHAIbHBIX,
UPpPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jorapudmbl. brarogaps u3ydeHuio anredGpandeckoro
Marepuajia  IMPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINUICHUS OOYYarOIIUXCs, (POPMHUPYIOTCS HABBIKUA JIETyKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJISAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToauuecKass JUHUA «DyHKIMM W TpaduKU» TECHO
nepervieTaeTcs ¢ JAPYTUMH JIMHUSMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHN MaTeprana. M3yyeHne CTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMHU JJIS pelIeHUs 3a7a4 M3 APYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEIICHHEM YpaBHEHHM M HepaBeHCTB. [Ipu »ToM OoJbllIOE BHUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBUCHUMOCTU MEXKIY
pa3IMUHBIMUA BEJIMYMHAMH, HCCJIEAOBATh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJIeH Ha Pa3BUTHUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTA MEXKIy BEJIMYMHAMU B
paznuyHOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHajiu3a» I03BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUS, BBIYUCIATH MUIomanu Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
yCKOpeHHUsl TporieccoB. JlaHHasi cojaepkaTeibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUSI MATEMATHUYECKUX MOJIeJIEd pPEalbHbIX CHUTYyallui,
MO3BOJIAET HAXOAWTh HAWIYYIIEe pPEUNIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMATUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACO3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UcKyccTBe. OOyuaromuecs y3HAIT O



BBIJIAIONINXCSI PE3yIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYEeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYyPC IIKOIBLHOM MaTeMaTHUKU
W TIpeaiaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBETUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolieMycss IOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS HAa OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa W Hadaja MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peanbHBIX
CUTYyallMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEeMaTU4YeCKOTO aHalii3a, WHTEPIPETAIllMd TIOJYyYCHHBIX pe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTeprall
y4eOHOTro Kypca IIMPOKO HCIIOJNB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATH  MpoOJeMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YUEHHUsS BCEX TEM yueOHOTO Kypca «Anredpa v Hauasa
MaTeMaTUYECKOTO aHATN3a.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoAuTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kiacce — 136 JacoB (4 4aca B HeJIEIIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yucsaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OcecKkoHeUHbIe TNepuoanyeckue npodu. I[lpuMeHeHue npodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelictBuTenbHble 4ucha. PanuoHanbHBIE W UPPAMOHAIBHBIE YHCJA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBHIYUCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYHNCICHUM.

Crenenb ¢ wmenabiM  nokazareneM. buHom HeroToHna. Hcnonp3oBanue
noaxo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH U €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKazaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jjorapupma. JlecaTuuHble W HaTypalbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOrOwWIeHbl OT OJHOW TepeMeHHOW. JlenleHue MHOrowieHa Ha
MHOIO4JIEH C ocTaTkoM. Teopema be3dy. MHOrouneHsl ¢  LENbIMH
ko3 unmentamu. Teopema Buera.

[TpeoOpazoBaHKs YHCIIOBBIX BEIPAKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

UppanmonaabHbie ypaBHEHHS. OcHOBHEBIE METOJIbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUH.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(MUYECKUX ypaBHEHHIA.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemenne cucrem JIMHEWHBIX YypaBHEHUMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PELICHUS
CUCTEMbl JIMHEWHBIX YypaBHEHWU. PellleHHe NpUKIAagHBIX 3a4a4 C I[OMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHHU. VccinegoBaHue TMOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jady M3 pazlIUyHbIX 00JacTel HayKu W pealbHOU
KU3HU.

@OyHKuHuU U rpadpuku

OyHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnoszummst pynkiuii. I'paduk  QyHkium. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOmacth ompeneneHuss 1 MHOXKECTBO 3HaueHUd (yHkumu. Hynu QyHkmm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynxun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs PYHKIIMU HA IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAass (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast QyHKIMS ¢ HATypajJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTeneHH Kak (GyHKIUU OOpaTHOU
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B PpEAIBHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4ecKOro aHajaimn3a

ITocienoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HUKHOBEHHS MAaT€MAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ reoMeTpuueckas rnmporpeccuu. beckoneuyHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reOMeTpUYECKOM
MIPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CI0KHBIX
npoueHTOB. Mcronb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEeHHe CBOMCTB HENPEPBIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUHU. OnpeneneHne, reOMeTpUIeCKui u
busznyecKuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  smemeHTapHbiXx  ¢yHkmuil.  I[IpoumsBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJICHUM, NPU PELIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, aiiroputMa EBkinuaa s penieHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTHdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oi creneHr U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHUH W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PEIICHUS IOKa3aTeIbHBIX W  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunum GyHkIUA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKINH, UX CBOWCTBA U TPadUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS KCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUW 3aady U3 JIPYTrUx Y4eOHBIX
IIPEAMETOB U PEATbHOM KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoONbIIEro W HAaUMEHBIIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON [JIsl HAXOXKJEHUS HAWIy4llero peueHus B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTEerpaa. Brruncnenue
ornpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOIECCOB C€ MOMOILIbI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxaIaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KTaHCKOW HMIECHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTusAX, cdepax
HSKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusnveckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKash aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrn W Ppeannu30BBIBATH COOCTBEHHBIC JKHU3HECHHBIC TUIAHBI,



TOTOBHOCTh ¥ CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphl, ITOHUMAHHE BIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeOBEUECKOM JIesATEebHOCTH, 3TaroB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEI0BATEIbCKYIO JAESTEIbHOCTh
WHJIMBUIYJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJIeIICHHs TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaImy,
OCHOBAaHMSI 17151 0000ILIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKIACHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUI 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKACHHUS U BHIBOJIbI;

BBIOMpaTh Crnoco0 penieHus YydeOHOW 3ajauu  (CpaBHUBAaTh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ Yy4&ToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJIb30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENBbHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXKHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BbBIABUIATH
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BHJIIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOATEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
Heas MU OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAaE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUsI, COIMOCTABISTh CBOU CYXIEHUA C CYKICHHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOICTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUs 3aa4, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMmar BBICTYIUIEHHS C YYETOM 3ajad
MPE3EeHTALUU U OCOOEHHOCTEN ay IUuTOpPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHUSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AITOPUTM PEICHUS 3a/1aul, BIOUPATh CIIOCOO pelIeHUs ¢
YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IEJIH U YCIOBUSAM, OOBICHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOLIECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMNoBBIX dopmax paboThl (00Cyx)aeHUsI, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JAEHCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHAIU3ay:

Yuciaa 1 BBIYUCTICHUA:

cBOOOIHO OIEpPUPOBaTh MOHATUSMHU: pallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, MPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
pPALMOHAJIBHBIX U IEUCTBUTENIBHBIX YUCET, MOAYJb ACHCTBUTEIBHOTO YUCIIA,

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

NPUMEHATH NPUOIMKEHHBIE BHIYUCICHUS, IPABUIIA OKPYTICHUS, TPUKHUIIKY U
OLICHKY PE3yJIbTaTa BbIYNCICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BATh MOAXOIANTYI0 (POPMY 3alUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OINEPUPOBATh MOHATHUEM: apUPMETHUECKUNA KOPEHb HATYpaJIbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, JCCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHUCJI0BOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHHYC W apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH ¢ UeNbIMA KO3(hUIMEeHTaMu, KOPHU MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOIHO ONEpUPOBATh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPEAEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTENS 2 X 2 JUIsl BBIYMCIEHUS €ro 3HA4YeHUs,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOIIBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH IOJTYUEHHBIN pPE3yNIbTAaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMs
BBIPAKECHU,

BBIMOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIIHBIM [T0KAa3aTelIeM;

UCI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAXKECHHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPpPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIibl Uil TPeoOpa3oBaHus
TPUTOHOMETPHUUECKUX BBIPAKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMyJIbI Ul  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIECJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHMs, HEPAaBEHCTBA II0 YCJIOBHMIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKIHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMHOO3MLMUSA (QyHKUMNA, Trpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE MTPeo0pa3oBaHus rpa)uKoB PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTh ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UETHBIE W HEYETHbIE (DYHKIHH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (YHKLIHUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIHH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypajIbHBIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypajlbHbIM U ILEJIBIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTApPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: MOKa3aTelbHAs MU JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHUI;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrUX y4eOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTphuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHIATUAMHU: MTOCIEIOBATEILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEPBIBHBIE (PYHKIUU, TOUYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (DYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYyHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMNEpPHpPOBATh TMOHATHUSAMHU: MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

cBOOOJHO OIEpPHpPOBaATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TO0KA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonimy oOyuenus B 11 kjacce oOyd4aromuics TOJYYHUT CIIEIYIONIUE
npeIMeTHbIe Pe3yJIbTaThl M0 OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIOE YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK naTypasibHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBkinia;

CcBOOOMIHO OMEpHUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBITIOIHATH apu(METHIECKUE OTepaii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOxoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalHuOHaJbHbIE, II0OKa3aTelbHbIE,
JorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIyJIA U apaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHble CUTyallMd Ha S3bIKE aireOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]a4H,
UCCIIEIOBAaTh TOCTPOEHHBIE MOJEIM C MCIOJb30BAHUEM allfapara aireopsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUH U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
bynKmii;

NPUMEHITh (GYHKIMU JJI1 MOJIEIMPOBAHUS W MCCICAOBAHUS PEabHBIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIECOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIb30BaTh IPOU3BOAHYIO I HAXOXJCHUS HAWIy4lIEero pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmylion wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh MEepBOOOpa3HbIe 3JIEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TUIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHnaIbHbIX ypaBHEHUH;

pemiath MPHUKJIAAHbIE 3a7a4id, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBO yacos
Ne HanmeHoBanue Pa3ae/ioB U TEM JieKTpoHHBbIE (I (pOoBbIE) 00pa3oBaTEIbLHbIE
/o NPOrpaMMBI Beero Konrtposbubie IIpakTHueckue pecypest
padoTbl padoThI
MHOKeCTBO NEHCTBUTEIBHBIX YHCEIL. https://resh.edu.ru/subject/lesson/4730/start/149073/

1 Muorouiensl. PanimonaanHble 24 1 https://resh.edu.ru/subject/lesson/3778/start/158733/
ypaBHeHHUs ¥ HepaBeHCTBA. CHCTEMBI https://resh.edu.ru/subject/lesson/5100/start/326934/
THHEHHEIX ypaBHeHI/Iﬁ https://resh.edu.ru/subject/lesson/3768/start/158113/

2 i)yHKHHH u rpaduin. Crenexnas 12 1 https://resh.edu.ru/subject/lesson/5175/start/326685/

YHKIHSA C EIBIM IOKA3aTEIEM
Apudmernueckuil KOpeHb N-oi _

3 7 T ———— 15 1 https://resh.edu.ru/subject/lesson/5498/start/272542/
CTCIICHH. ¥lppalnuno S https://resh.edu.ru/subject/lesson/5569/start/159263/
YpaBHEHUS

4 [TokazaTenpHas GyHKIHS. 10 1 https://resh.edu.ru/subject/lesson/3841/start/225573/
[Toka3aTenbHbIE YPAaBHEHUS https://resh.edu.ru/subject/lesson/5627/start/159321/

https://resh.edu.ru/subject/lesson/5753/start/272574/

5 HOFapH(bMquCKaﬂ q)yHKuHﬂ' 18 1 https://resh.edu.ru/subject/lesson/3834/start/198687/
Jlorapupmuueckue ypaBHEHUS https://resh.edu.ru/subject/lesson/4732/start/198842/

6 TpuronomeTpruyeckue BbIpaKeHUs U 29 1 https://resh.edu.ru/subject/lesson/4733/start/199150/
ypaBHEHUs! https://youtu.be/tZd3n2jdwxY

https://resh.edu.ru/subject/lesson/5223/start/326717/

7 [TocnenoBaTeTbHOCTH M IPOTPECCUN 10 1

8 HenpepsiBHbIC DyHKITUH. 20 1 https://resh.edu.ru/subject/lesson/4923/start/200980/
[IpousBoaHas

9 [ToBTOpeHue, 0600mIEHNE, 5 5
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOT'PAMME




11 KIIACC

KoJgnuyecTBo yacoB

Ne HaumeHnoBanue pa3jie/ioB U TeM Kontponbneie  [IpakTHueckie DekTpoHHbIe (H(POBHIE) 06pa30OBATEIbHbIE
n/n MPOrpamMmmbl Bcero pecypcsl
padoThI padoThI
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/3966/start/201135/
1 Hccnenosanne (byHKLII/II/I C 29 1 https://resh.edu.ru/subject/lesson/3987/start/273810/
MTOMOIIBIO HpOI/I3BOI[HOI71 https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/4016/start/225682/
https://resh.edu.ru/subject/lesson/4016/start/225682/
https://resh.edu.ru/subject/lesson/6117/start/225775/
2 [TepBooOpasnHas u HHTETpaI 12 1 https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/4163/start/39116/
rpa(bI/IKI/I TPUTOHOMETPHYECKHX https://resh.edu.ru/subject/lesson/4920/start/200702/
3 5T 14 1 https://resh.edu.ru/subject/lesson/4738/start/200420/
(byHKHHH‘ PHTOHOMCTPHICCKUC https://resh.edu.ru/subject/lesson/4124/start/38846/
HCPAaBCHCTBA
https://resh.edu.ru/subject/lesson/5569/start/159263/
4 HppauroHanbHble, HOKa3aTeIbHbIE 24 1 https://resh.edu.ru/subject/lesson/4731/start/159352/
u JIOFapI/I(i)MI/II{eCKI/Ie HepaBeHCTBa https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/4115/start/149105/
5 K 10 1 https://resh.edu.ru/subject/lesson/4103/start/38536/
OMILICKCHBIC HHCJIa https://resh.edu.ru/subject/lesson/6120/start/38567/
https://resh.edu.ru/subject/lesson/4930/start/79039/
6 HatypasnbHble H 11e1ble Yrciia 10 1
CI/ICTCMBI panuoHaIbHBIX,
7 MppalOHAJIBbHBIX MTOKA3aTEIbHBIX 12 1 https://resh.edu.ru/subject/lesson/5627/start/159321/
U Jjorapu(pMUYECKUX YpaBHECHUI
8 3ajauu ¢ mapameTpaMmu 16 1
9 [ToBTOpeHnue, 06001ICHNE, 16 2
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoJsnuyecTBo 4acoB

MaTa usydyenus

Bcero

KoHnTpoJsbHbIe
padoThbI

MHO03K€eCTBO, ONepalMy HaJl MHOKECTBAMH M UX CBOMCTBA

Huarpammel Ditniepa-Benna

HpI/IMCHeHI/Ie TCOPCTUKO-MHOXXCCTBCHHOT'O aIlnapara IJid peIICHUA 3aaa4d

WD

Pannonansublie yncna. OObIKHOBEHHBIE U IECATUYHbBIE APOOH, POIIEHTHI,
OeCKOHEUHbIEe IEPUOTUUECKUE IPOOH

Pannonaneubie yncna. OOBIKHOBEHHBIC U IECATUYHBIC APOOH, TIPOIICHTHI,
OecKkoHEUHBIE TTepuoanueckue npodu. Pemenne 3amau

N

[Ipumenenne qpo6eii v IPOIEHTOB ISl PEIICHUS TPUKIAIHBIX 3a7a4

[Ipumenenne qpo6ei ¥ IPOIEHTOB ISl PEIICHUS TPUKIAIHBIX 337124

JenicTBuTenbHbIE YKciia. PallnoHanbHble U UPpPALMOHAIIBHBIC YHCIIA

©O© 0| N oo O

Apudmernueckue onepanum ¢ AeUCTBUTEIbHBIMI YU CIaMH

Moyinp AEHCTBUTEIBHOIO YMCIIA U €M0 CBOMCTBA

11

[TpubnuxEHHbIe BEIUMCIICHUS, TPaBUIIa OKPYTIICHUS, IPUKU/IKA U OLIEHKA
pe3ysbTaTa BEIYUCICHAN

R A e

12

13

OCHOBHBIE METO/IbI PEIICHUS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YPAaBHEHUH 1

HEPaBCHCTB

OcHOBHBIE METOIbI PELICHUS LENbIX U APOOHO-PAIIMOHATILHBIX YPaBHEHUH U

HepaBeHCTB. Pemenne ypaBHeHui

14

15

OCHOBHBIE METO/IbI PEIICHUS LETBIX U IPOOHO-PAMOHAIBHBIX YPaBHEHUH U

HECPAaBCHCTB. Pemrenne HCPaBCHCTB

MHoro4jieHsl OT OJHOM nepeMeHHou. [leeHre MHOrowieHa Ha MHOTOYJIEH C

octaTtkoM. Teopema besy

16

MHorousieHsl ¢ nenbiMu kodddunrentamu. Teopema Buera




17 Pemenne cucrem nmuHelHbIX ypaBHeHUH. [TocTaHOBKA 1

18 Pemenue cucrem nnHeNHbIX ypaBHeHUN. ClioXKeHNE 1

19 Martpuna CHCTEMB JTUHEHHBIX ypaBHeHHfI. Onpenenurenb MaTPUIBI 2X2, €ro 1
Te€OMETPUYECKUI CMBICT M CBOMCTBA; BEIYMCICHHUE €T0 3HAUCHHSI

20 Onpenenurens MaTPHUILLI 2X2, €ro TEOMETPUUYECKUN CMBICI U CBOWCTBA; 1
BBIUKCJICHHE €r0 3HAYCHHS

21 [TpuMmeHeHue onpeaenuTeNs Ui PEIIeHUs] CUCTEMbI JIMHEWHBIX YpaBHEHUN 1

22 Pemenne npukitagHpIX 3a/1a4 ¢ HOMOLIBIO CHCTEMBI JIUHEHHBIX YPABHEHUN 1

23 Pemenne npukiiagHpIxX 3a/1a4 ¢ HOMOLIBIO CUCTEMBI JIMHEHHBIX YPABHEHUN 1

24 KOHTPOJ'ILHaS[ pa60Tai ""PauI/IOHaJILHHe ypaBHEHHUsI U HepaBeHCTBA. CHCTEMBI 1
JTUHEHHBIX YPaBHEHHIA

o5 @yHkuus, criocooOsl 3ananus GyHKuu. B3anmMuo oOpatHblie GyHKIMU. 1
Komnosumus ¢pyHKimii

26 ['paduk pyHkunu. dnemMeHTapHble IpeodpazoBaHus rpaduKoB QyHKIUN 1

7 O6unacTh onpeaeneHuss 1 MHOKECTBO 3HaueHni pynkuuu. Hymu ¢pyHkimm. 1
[IpomexyTKH 3HAaK MMOCTOSTHCTBA

28 Yérasie n Heu€THbie QyHKIMU. [leprnonnueckue Gynkuu. [IpomexxyTku 1
MOHOTOHHOCTH (DYHKIIMU

29 MaxkcumyMbl 1 MUHUMYMBI pyHKIH. HanOosnpiee 1 HauMeHblee 3HaYeHUe 1
(GYHKIIUM Ha IPOMEKYTKE

30 Jlunelinas, kBagpaTudHas U JpOOHO-JIMHEHHAS] PYHKIIUN 1

31 DJIeMEHTapHOE MCCIICIOBAHNE U TTOCTpOEHUE TpadUKOB ATHUX (PYHKITHHA. 1

32 DJIeMEHTapHOE MCCIICIOBAHNE U TTOCTPOSHUE TPpaUKOB ATUX PYHKITUI 1

33 Crenens ¢ 1ensiM nokaszareneM. buaom Herorona 1

34 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1

35 Crenennast GyHKIMS C HATYpaJIbHBIM M LIEJIBIM MOKa3aTeneM. EE cBoiicTa u 1
rpadguk

36 Kontpoinbhas padora: "Crenennas ¢pyukuus. E€ cBoiicTBa u rpaduk" 1

37 Apudmerndeckuii KOpeHb HATYpaIbHOW CTETICHH M €T0 CBOMCTBA 1

38 Apudmerndeckuii KOpeHb HATYpaJIbHOM CTEIICHH M €T0 CBOMCTBA 1




39 [TpeoOpa3oBaHMs YUCITOBBIX BRIPAKECHHM, COACPIKAIIUX CTCTICHU 1

40 [TpeoOpa3oBaHus YHCIOBBIX BRIPAKEHUM, COEPKAIINX KOPHH 1

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAKEHUH, COJIEPKAILUX CTENIEHU U KOPHU 1

42 I/IppauHOHuanLHLIe ypaBHeHHs. OCHOBHBIE METO/Ibl PELLICHUS HPPALIMOHAIBHBIX 1
ypaBHEHHHA

43 Wppanmonansueie ypaBHeHus1. OCHOBHBIE METO/IbI PELICHHUS MPPALMOHATIBHBIX 1
ypaBHeHUU. Pelienue ypaBHeHU

44 I/IppauHOHvaﬂLHHe ypaBHeHHs. OCHOBHBIE METO/IBI PEIICHHS UPPAITHOHATBHBIX 1
ypaBHEHHI

45 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIICHUU UPPALIMOHANBHBIX YPaBHEHUH 1

46 PaBHOCHIIBHBIC TTEPEX0/Ibl B PEIICHUH UPPALIMOHAIBHBIX YPABHEHUH 1

47 PaBHOCI/IJ'H:HBIC Nepexobl B PELICHUH UPpallMOHAIbHBIX ypaBHEHMH. Perenue 1
ypaBHEHHHA

48 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUN HPPAITMOHAIBHBIX YPaBHEHUH 1

49 CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH KakK (GYHKIIMK 0OpaTHOW CTENEHH C 1
HATYpPaJIbHBIM I10Ka3aTeJIeM

50 CgoiicTBa u rpaduK KOpHS N-0¥ CTeNeHU Kak GyHKIIUA OOpaTHON CTEIIEHU C 1
HATypPaJIbHBIM I10Ka3aTelIeM

51 KonTtponbnas padora: "CBoiicTBa 1 rpauK KOpHsI N-0i CTENECHH. 1
HppanuoHanbHbie ypaBHEHUS"

52 Crenens ¢ pallMOHATBHBIM IMOKa3aTeIeM U €€ CBOMCTBA 1

53 CreneHb C pallMOHAJIBHBIM ITOKa3aTesieM U €€ CBOMCTBa. Pellienre npumMepoB 1

54 CreneHsb ¢ pallMOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

55 [oka3zatenpHast GpyHKIMS, €€ cBOiicTBa U rpaduk 1

56 Hcnonp3oBanue rpaduka QyHKIUH Ui PELICHUs] YPaBHEHUI 1

S7 Hcnonp3oBanue rpaduka QyHKIUH Ui PELICHUs] YPaBHEHUI 1

59 HOKasaTeJILHHe ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUH

59 [Toka3zarenbHble ypaBHEeHHUs. OCHOBHBIE METO/bI PEIICHUS T0KA3aTEIbHBIX 1

ypaBHeHul. Pemenue ypaBHeHUN




IToka3aTennHEIC YpaBHCHUA. OCHOBHBIE METOJbI pCHICHUSA ITOKAa3aTCIIbHBIX

60 . 1
ypaBHEHHHA
61 KonTtponbHast padora: "[lokazatensHas GpyHkius. [lokazaTenpHble ypaBHEHUS" 1
62 Jlorapudwm gucia. CBoiicTBa orapudma 1
63 Jlorapudwm gucia. CBolicTa norapudma. Pemenue mpumepon 1
64 Jlorapudwm gucia. CBoiicTBa iorapugma 1
65 JlecsTuHbIe U HATYpaJbHbIE TOTapU(PMBI 1
66 JlecaTuuHbIE U HATYpaAJIbHBIE JTOTapHPMBbI 1
67 [IpeobpazoBanue BBIpAXKEHUA, COAECPIKAIMX JIOTapU (MBI 1
68 [IpeobpazoBanue BeIpaKEHU, coAepKalmxX Jorapudmel. Perenue npumepon 1
69 [IpeoOpazoBanue BBIpAXKEHUA, COAECPIKAIMX JIOTApU(DMBI 1
70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U TpaPuK 1
71 Jlorapudmuueckas GyHKUs, €€ CBONCTBA U rpauK 1
72 Hcnonp3oBanue rpaduka QyHKUNU AJIs peLIEHUs] ypaBHEHUI 1
73 Hcnonb3zoBanue rpaduka QyHKIIUU 1)1 pEIICHUs] ypaBHECHU I 1
74 Jlorapugpmuueckue ypaBHeHHS. OCHOBHBIE METOBI PEILICHUS 1
JOrapupMHUUECKUX YpaBHEHUI
75 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS 1
norapudmMuueckux ypaBHeHui. [IpakTuka
76 Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOBI PEILICHUS 1
Jorapu(pMUUECKUX YpaBHEHUI
77 PaBHOCHIIBHBIE ITEPEXObl B PEIICHUH JOrapU(PMUUECKUX ypaBHEHUN 1
78 PaBHOCWIIbHBIE TEPEXObl B PEHICHUH JIOTapU(PMHUUECKUX YpaBHEHUI 1
79 KOHTpOJ‘IBH”aH pab6ora: "Jlorapudpmuueckas Gynkius. Jlorapupmuueckne 1
ypaBHEHHS
80 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC YUCIIOBOTO apryMeHTa 1
81 CuHyC, KOCHHYC, TAHT'€HC U KOTAHI€HC YHCJIOBOI0 apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC W apKTaHT'€HC YHCIOBOTO apryMEHTa 1
84 TpuronomeTrpudeckasi OKpy>KHOCTb, ONIPEAETICHHUE TPUTOHOMETPUIECKUX 1




(GYHKIMI YUCIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb, ONpe/ieJICHIEe TPUTOHOMETPHUECKHUX

85 (GYHKIMI YHMCIOBOTO apryMeHTa .

86 OcHoBHBIE TpUTOHOMETpUYECKHE (HOopMYJITbl. DOPMYITBI CIIOKEHUS 1

87 OCHf)BHI)Ie TpUroHoMmerpuueckue Gopmynbl. CHHYC, KOCUHYC U TAHT€HC 1
JIBOMHOT0, TOJIOBUHHOT'O YIJIa

88 OcHoOBHBIE TpUroHoMeTpuieckue popmysl. DopMysibl IpUBEACHUS 1

89 OcHoBHbIE TpUroHomeTpuyeckue popmyisl. CyMMa U pa3HOCTh, IPOU3BEACHHE 1
CHHYCOB, KOCHHYCOB.

90 [IpeobpazoBanue TPUrOHOMETPUUECKUX BbIpakeHUuH. CyMMa U pa3HOCTb 1
CHHYCOB

91 [Tpeobpa3zoBaHne TPUTOHOMETPUYECKUX BhIpakeHUH. CymMMa U pa3HOCTh 1
KOCHHYCOB.

92 [IpeobpazoBanue TPUrOHOMETPHUECKUX BbIpakeHuH. [Ipon3Benenre CHHYCOB U 1
KOCHHYCOB.

93 [IpeoOpa3zoBanre TPUTOHOMETPUIECKUX BhIpakeHui. [Ipumenenne Gpopmy 1

94 Pemenre TpUroHOMETPUYECKUX YpaBHEHHUM COS X = @ 1

95 PemieHre TpUroHOMETPUYECKUX YpaBHEHHUH SIN X = & 1

96 Pemenne TpuroHoMeTpuuecKux ypaBHeHUH tg X = a 1

97 Pemenue Tpuronomerpuueckux ypaBHeHui. [lpumenenue gpopmyn 1

98 Pemenue tpuronomerpuueckux ypaBHeHuil. OTHOpOIHbIE 1

99 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHU. MeTo1 3aMeHbI 1

100 Pemenue TpuronomeTpudeckux ypaBHeHUH. CUCTEMBI 1

101 KoHntposbnas padoTa: "TpI/Il"OHON'I'eTpI/I‘leCKI/Ie BBIPAYKCHUS U 1
TPUTOHOMETPHUYECKUE YPABHEHHS

102 HOCJIeI[OBaTeJIBIjOCTI/I, CII0COOBI 3aIaHus IOCIEI0BATENLHOCTEH. MeTos 1
MaTeMaTHYeCKOW MHAYKIUU

103 MOHOTOHHBIE U OTrpaHUYEHHbIE MTOCIIeA0BaTeNbHOCTH. VicTOpHs aHan3a 1
OECKOHEYHO MaJIbIX

104 Apudmernueckasi mporpeccus 1




105 ['eomeTpuyeckas nmporpeccus 1
106 beckoHeyHO yObIBaroIasi reOMeTpUIecKasi MpOrpeccust 1
107 CymMma 6eckoHeuHO yObIBaroIeii reOMeTpu4ecKOi Mporpeccuu 1
108 JIMHENHBIN U YKCIOHEHIMAIIBHBIA pocT. Hucio e. Popmyiia CI0KHbBIX 1
IPOIICHTOB
109 JInHEeNHBIN ¥ 3KCIOHEHIMAIBHBINA pocT. Yncio e. @opmyJia CIOKHBIX 1
IPOILICHTOB
110 Hcrionp30BaHue MPOTPECCHH TSl PEIICHUST PEATBHBIX 3a/1a4 ITPUKIATHOTO 1
XapakTepa
111 KonTtponbHas padora: "[locnenoBaTeabHOCTH U IpOrpeccuu’ 1
112 HenpepbiBHbIE QYHKIIMU U UX CBOICTBA 1
113 Touka pa3pbiBa. ACUMITOTHI TpaduKOB HyHKIMN 1
114 CaoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
116 MeTo1 MHTEpBAJIOB TSI pEIICHUSI HEPAaBEHCTB 1
117 MeTo1 MHTEpBAJIOB ISl pEIICHUSI HEPAaBEHCTB 1
118 MeTo1 MHTEpBAJIOB ISl pEIICHUSI HEPABEHCTB 1
119 [IpumMeHeHne CBOMCTB HEMPEPBHIBHBIX (DYHKIIMH JIJIsl PEeIICHUs 3a71a4 1
120 [IpumMeHeHne CBOMCTB HEMPEPBHIBHBIX (DYHKIIMH JIJIsl PEIICHUs 3a71a4 1
121 [TepBas 1 BTOpasi npou3BOAHBIC (DYHKITUH 1
122 Onpenenenue, reOMETPUYECKUI CMBICI IPOU3BOIHOMN 1
123 Onpenenenue, GU3NIECKUN CMBICT IIPOU3BOJHOM 1
124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIHU 1
125 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIIHN 1
126 [Ipou3BoHbIE AIIEMEHTAPHBIX (QYHKIUN 1
127 [Tpon3BoIHBIC 3JIEMEHTAPHBIX (DYHKITHI 1
128 [Tpon3BoHAS CYyMMBI, IPOM3BEICHUSI, YACTHOTO M KOMIIO3UIIUK (DYHKITHI 1
129 [Tpon3BoHAS CYyMMBI, TPOU3BEICHUSI, YACTHOTO M KOMIIO3UIIUK (DYHKITHI 1
130 [Tpon3BoHAS CyMMBI, POU3BEICHHUSI, YACTHOTO M KOMITO3ULIUK (PYHKITUI 1
131 KoHnTtponbnas padora: "[IponsBogHas” 1




132
133
134
135
136

IToBTOpEHME, 0000IIEHNE, CUCTEMATH3aIks 3HaHU: Y paBHEeHUS"
[ToBTOpeHue, 06001IeHUE, cucTeMaTH3aIus 3HaHui: "OyHKIun"
HToroBasi KOHTpoONIbHAs paboTa

HToroBasi KOHTpoONIbHAs paboTa

[ToBTOpeHue, 06001IeHNE, cUCTeMaTH3aIUsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

N R

136

10




11 KVIACC

KoJsnuyecTBo 4acoB

Jl:;ln Tema ypoxa Beero Konrpoabusie /[ata
padoThbI U3ydyeHus

1 [IpumeneHne TPON3BOIHON K UCCIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTH H 1
JKCTPEMYMBI

2 [IpumeneHne Npon3BOIHON K UCCIEIOBaHUIO (DYHKIMI HAa MOHOTOHHOCTh U 1
JKCTPEMYMBI

3 [TpumeHeHre TPOU3BOJHON K HCCIIeI0OBaHUIO (QYHKIMI HA MOHOTOHHOCTh U 1
IKCTPEMYMBI

4 [IpumeHeHne Npon3BOIHON K UCCIEIOBaHUIO (DYHKIIMI HAa MOHOTOHHOCTH U 1
JKCTPEMYMBI

5 [IpumeHeHne Npon3BOIHON K UCCIEIOBAaHUIO (DYHKIIMI HAa MOHOTOHHOCTh U 1
JKCTPEMYMBI

6 [IpumeneHne MPOU3BOIHOM K UCCIIEIOBAaHNUIO (YHKIIUNA HA MOHOTOHHOCTD U 1
IKCTPEMYMBI

7 Haxoxxnenre HanOOobIIero ¥ HAMMEHBIIET0 3HAYSHUsT HETPEPhIBHOM 1
GYHKIMH Ha OTpe3Ke

8 Haxosxnenne HauOobIIero 1 HAMMEHBLIETO 3HaYEHUs1 HENPEPhIBHOMN 1
(GyHKLIMU Ha OTpe3Ke

9 Haxoxxnenne HanOobIIero 1 HAMMEHBIIET0 3HAUCHHUS HENPEPbIBHON 1
GYHKIMH Ha OTpe3Ke

10 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUST HETPEPHIBHOM 1
GyHKIMH Ha OTpe3Ke

11 Haxosxnenne HanOobIIero 1 HAMMEHBLIETO 3HaYeHUs1 HENPEPhIBHOMN 1
(GyHKIMU Ha OTpe3Ke

12 Haxoxxnenne HanOOobIIero ¥ HAMMEHBIIETO 3HAYCHUST HETPEPHIBHON 1
(GyHKIMH Ha OTpe3Ke

13 [TpuMmeHeHne NPOU3BOJHON I HAXOXKACHHS HAWTYYIlero PeleHus B 1

IMPUKJIAAHBIX 3aaa4ax




HpI/IMeHeHI/IC HpOI/I3B0)IHOI71 AJIL HAXOKACHU S HAUTTYyYIICTO PCIICHUS B

14 1
MPUKJIAJIHBIX 331a49aX
15 [TpumeHeHre TPON3BOTHON AJISl ONIPEIEIICHUS] CKOPOCTH U YCKOPEHHS 1
nporecca, 3aJaHHOT0 (OPMYJION HITH TpadrKOM
16 [IpumeHeHre MPON3BOTHOM JUIS ONIPEETICHUSI CKOPOCTH U YCKOPEHHUS 1
npoiiecca, 3alaHHOTO (GOPMYIIOH HITH rpadukomM
17 Komnosunus ¢pyHkuumit 1
18 Komnosumus ¢pyHkimii 1
19 Kommnosurus ¢hyHKIui 1
20 I'eomerpuueckue 06pa3bl ypaBHEHHI Ha KOOPAMHATHOMN TIOCKOCTH 1
21 I'eomerpuueckue 006pa3bl ypaBHEHHI Ha KOOPAMHATHOMN TJIOCKOCTH 1
22 KonTtponbHas padora: "MccnenoBanue GpyHKIUI ¢ TOMOILIBI0 TPOU3BOIHON" 1
23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [TepBooOpa3uble aneMeHTapHbIX QyHKIMA. [IpaBuna HaxoxaeHUs 1
epBOOOPA3HBIX
o5 [TepBooOpasubie aneMenTapHbIX QyHKIMA. [IpaBuia HaxoxaeHUs 1
epBOOOPaA3HBIX
26 WuTerpain. ['eoMeTpuiecKrii CMBICT HHTETpaIa 1
27 Brruucnenue onpeaenéunoro uarerpaia mno dhopmyie Hetorona-Jleiionuma 1
28 Brruucnenne onpeaenéHHoro uarerpaia mno dhopmyie Hetorona-Jleitonuma 1
29 [IpumeneHne HHTETpaIa A1l HAXOKACHUS II0IAAeH IIOCKUX (HUTYp 1
30 [Ipumenenne uHTErpaia 1 HaX0XKACHUS 00bEMOB Fr€OMETPUUECKUX TEJ 1
31 [Ipumeps! permeHuit mudepeHraaIbHbIX ypaBHEHUN 1
32 [Ipumeps! pemenuit mudepeHraaIbHbIX ypaBHEHUN 1
33 MareMaTHuecKkoe MOJICIIMPOBAHUE PEATIbHBIX MTPOIIECCOB C MOMOIIBIO 1
nuddepeHIMATbHBIX YPaBHEHUH
34 KoHntposbnas padota: "[lepBoobpasznas u uHTETpat" 1
35 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA M TpadUKu 1
36 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu 1
37 Tpuronomerpudeckue GyHKINU, X CBOHCTBA U TpaduKH 1




38 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA M TpaduKu 1
39 Tpuronomerpuueckue GyHKIMHN, UX CBOWCTBA U rpaduKu 1
40 OT100p KOpHEH TPHTOHOMETPHYECKHX YPaBHEHUH C TOMOIIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
41 OTt60p KOpHEH TPUIOHOMETPHYECKHX YPaBHEHU C IOMOIIIbIO 1
TPUTOHOMETPUUYECKON OKPY>KHOCTH
42 OT160p KOpHEH TPHTOHOMETPHECKHX YPaBHEHUH C TOMOIIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
43 OT160p KopHEH TPHTOHOMETPHECKHX YPaBHEHUH C TOMOIIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
44 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1
45 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1
46 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1
47 PemreHne TpuroHOMETpUYECKUX HEPABEHCTB 1
48 KonTponbhas padota: "['paduku TpUroHOMETPUUECKUX (PYHKIIHH. 1
Tpuronomerpruueckue HepaBeHcTBA"
49 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PELLICHUS 1I0KA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METOJIbI PEIICHUS MOKA3aTEIHbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METOJIbI pEIISHUS JIOTaApU(PMHUUIESCKUX HEPABEHCTB 1
54 OcCHOBHBIE METO/IbI pelIeHHs Jorapu(pMHUUECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI pelIeHUs JIoTapu(hMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pelIeHUs JIoTapu(hMUIECKUX HEPABEHCTB 1
S7 OcHOBHBIE METO/IbI PELLIEHUS] UPPALIMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEIICHUS] HPPATMOHAIBHBIX HEPABECHCTB 1
59 OCHOBHBIE METO/IbI PEIICHUS] UPPALTUOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METOJIbI PEIICHUSI HPPAITMOHATBHBIX HEPABCHCTB 1
61 ['papraeckue METOIBI pelIeHUs] UPPAITMOHAIBHBIX YPaBHCHUM 1
62 ['padpraeckue METOIbI pelIeHUs] HPPAITMOHAIBHBIX YPAaBHCHHM 1




63 ['padpraeckue MeTOIbI pelIeHUs MOKa3aTeIbHbIX YPaBHECHUI 1

64 ['padmyeckue METOABI pelICHHS MOKa3aTeNbHBIX HEPABEHCTB 1

65 ['padmyeckue METOABI pelIeHHs TOTapU(PMUIECKUX YpaBHEHUIN 1

66 ['padmyeckue MeTOABI pelieHus JIOTapuhMUIECKUX HEPABCHCTB 1

67 ['padmyeckue METOABI pelIeHHs TOTapu(pMUIECKIX HEPABEHCTB 1

68 Fpaqmqecime METO/BI PEIICHUS TOKA3aTEbHBIX U JIOTapH(PMHIECKIX 1
ypaBHEHUU

69 r pa(pnqecicne METO/bI PEIIEHUS MTOKa3aTEeNbHBIX U JIOrapu(pMHUUECKIX 1
ypaBHEHHHA

70 ['padrueckue METOIBI PEIICHNUS TIOKA3aTEIBHBIX U JIOTapUPMUIECKUX 1
HEPaBEHCTB

71 I'padmueckue MeTo bl pelIeHHs OKa3aTeIbHBIX U JIOTapu(MUIECKUX 1
HEPaBEHCTB

72 KonTponbnas pabota: "UppanmonanbHble, OKa3aTeIbHbBIE U 1
norapudmuueckre HepaBeHCcTBa"

73 KommuiekcHbie uncna. Anredpandeckast 1 TPUrOHOMETpHUecKasi popMbI 1
3aMycy KOMIUIEKCHOTO YKciia

74 KommuiekcHbie uncna. Anredpandeckas 1 TPUrOHOMETpHUYEcKasi pOpMbI 1
3aMycy KOMIUIEKCHOTO YKciia

75 Apudmerrdeckue onepanuy ¢ KOMILIEKCHBIMHA YUCIIaMHU 1

76 Apudmerrdeckue onepanum ¢ KOMILIEKCHBIMHA YUCIIaMHU 1

77 N300pakeHre KOMIUICKCHBIX YMCET Ha KOOPAMHATHOM IJIOCKOCTH 1

78 N300pakeHre KOMIUICKCHBIX YHCET Ha KOOPAMHATHOM IJTIOCKOCTH 1

79 ®opmyna Myaspa. KopHu N-0i1 CTENEHU U3 KOMIUIEKCHOTO YUCia 1

80 ®dopmyna Myapa. KopHu N-o0if cTeneHn U3 KOMIUIEKCHOTO YHCiIa 1

81 [IpumMeHeHre KOMIIEKCHBIX YHCEeN IS PeleHUs (PU3NIECKUX 1
reOMETPUUECKUX 3a7a4

82 KoHTtposnbHas padora: "KomrmiekcHbie yncia" 1

83 HatypasnbHble u 11e1ble Yrciia 1

84 HatypasnbHble U 11e1ble Yrciia 1




85 [IpuMeHeHre MPU3HAKOB JACITUMOCTH IEIBIX YHCEIT 1

86 [TpruMeHeHre TPU3HAKOB IETMMOCTH IIeNIbIX YHCEeT 1

87 [Ipumenenue npuzHakoB aenuMoctu nensix yucen: HOJl u HOK 1

88 [Ipumenenue npuzHakoB aenauMocty uensix uncen: HOJ[ u HOK 1

89 [TprMeHeHre TPU3HAKOB IETMMOCTH IIEJIbIX YHCEI: OCTATKU MO MOAYJIIO 1

90 [IpuMeHeHne MPU3HAKOB ASIMMOCTHU LETBIX YUCEN: OCTATKH 110 MOIYJIIO 1

01 [TpumeHeHHe MPU3HAKOB ACTUMOCTH IENBIX YUCEIT: AITOPUTM EBKIHIA IS 1
pelIeHus 3a/1a4 B LIEJIbIX YHCIax

92 KonTtponbHas padora: "Teopus nenbix yncen" 1

93 CucreMa 1 COBOKYTHOCTh YpaBHEHUH. PaBHOCHIIbHBIE CHCTEMBI i CHUCTEMBI- 1
CIEICTBHS

94 CucreMa M COBOKYITHOCTh ypaBHEHUH. PaBHOCHIIbHBIC CHCTEMBI i CHCTEMBI- 1
CICACTBHS

95 OCHOBHLICU METO/IbI PEIICHUS CUCTEM M COBOKYITHOCTEH paIliOHaTbHBIX 1
YpaBHCHHIA

9% OCHOBHHev METO/IbI PEIICHUS CUCTEM M COBOKYITHOCTEH UPPALIMOHATBHBIX 1
ypaBHEHUM

97 OCHOBHI)ICU METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH MOKa3aTEIbHBIX 1
YpaBHEHHIA

98 OCHOBHHev METO/IbI PEIICHUS CUCTEM H COBOKYITHOCTEH MOKa3aTeIbHBIX 1
ypaBHEHUN

99 OCHOBHHe: METO/Ibl PEIICHHS CUCTEM M COBOKYITHOCTEH JIorapu(MUUECKUX 1
YpaBHEHHIA

100 OCHOBHHG‘!’ METO/IbI PEIICHUS CUCTEM H COBOKYITHOCTEH JIOTaprU(PMHUIESCKUX 1
ypaBHEHUU
[IpuMeHeHHe CUCTEM K PEIICHUI0 MATeMAaTHUYSCKUX 3a/1a4 U 3a/1a4 U3

101 pa3IMYHBIX 00J1acTEl HAYKW U PeaIbHOW KU3HU, HHTEPIPETALIHS 1
MOJTyYEHHBIX PE3YyIbTaTOB
[IpumMeHeHre CUCTEM K PEIICHUI0 MAaTeMAaTUYECKUX 3a/1a4 U 3a/1a4 U3

102 pa3IMYHBIX 00J1acTel HAYKW U PeaIbHOW KU3HU, HHTEPIPETALIHS 1

MOJIYYCHHBIX PE3YJIbTATOB




HpI/IMeHeHI/IC HCPABCHCTB K PCIICHUIO MATCMATUYCCKUX 3a1a4 U 3a/1a4 13

103 pa3nuyHBIX 00JacTeil HAYKN U PeaTbHOM KU3HU, HHTEPIIPETAIHS 1
HOJIYYEHHBIX Pe3yJIbTaTOB

104 KontponbHas pabdora: "Cucremsl paliiOHaJIbHBIX, HPPALIMOHATBHBIX 1
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX YpaBHEHUH"

105 PanronanpHble ypaBHEHHUs ¢ TapaMeTpaMu 1

106 ParnmonanbHbIe HEPaBEHCTBA C TTApaMeTPaMu 1

107 PanmonaneHbIE CUCTEMBI ¢ TApaMETPAMHU 1

108 WppannonaibHble ypaBHEHHUsI, HEPABEHCTBA C TapaMeTpaMHu 1

109 HppannoHnalibHbIE CUCTEMBI ¢ TApAMETPAMHU 1

110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu 1

111 [loka3zarenbHble CUCTEMBI C IApAMETPAMU 1

112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C MapaMeTpaMu 1

113 Jlorapugmuueckue CUCTEMbI ¢ TapaMeTpamMu 1

114 TpuronomeTpudeckue ypaBHEHHs C apaMeTpaMu 1

115 TpuronomeTprdeckue HEPABEHCTBA C TTapaMeTpaMu 1

116 TpuronomeTpudecKre CUCTEMBI ¢ TTapaMeTpamMu 1

117 [TocTpoenue u uccneq0BaHNE MaTEMATUYECKUX MOJEIICH peaabHbIX 1
CUTyaluH C IIOMOLIBIO YPABHEHUN € ITapaMeTpPaMu

118 [TocTpoenue u uccaen0BaHNE MATEMAaTUYECKUX MOJIENICH peaabHbIX 1
CUTYallMil C TOMOIIbIO CHCTEM YPAaBHEHUH C TapaMeTpaMu

119 [TocTpoenue u uccaen0BaHNE MAaTEMAaTUYECKUX MOJIEIICH peaabHbIX 1
CUTYalMH C IOMOUIbIO CUCTEM YpaBHEHUH C apaMeTpaMu

120 KoHnTtposbHast padora: "3amauu ¢ napameTpamu" 1

121 IToBTOpeHME, 0000IIEHNE, CUCTEMAaTH3aIks 3HaHu: "Y paBHeHUS" 1

122 IToBTOpEeHME, 0000IIEHNE, CUCTEMAaTH3alKs 3HaHu: "Y paBHeHUS" 1
[ToBTOpenue, 0000mIEHNE, cucTeMaTh3anus 3HaHui: "YpaBaeHus. CUCTEMBI

123 oy ’ 1
ypaBHEHHHA

124 [ToBTOpeHnue, 0600IIeHNE, cucTeMaTu3anus 3Hanuii: "HepaBencraa" 1

125 [ToBTOpEHME, 0000IIEHUE, cCcTeMaTH3anusl 3HaHui: "HepaBeHncraa" 1




126 [ToBTOpEeHHE, 0000IICHUE, cCcTeMaTH3anus 3HaHui: "HepaBeHncraa" 1
197 [ToBTOpenue, 06061IIeHNE, cucTemMaTh3aius 3Hanuit: "[IponsBoanas u eé 1
npuMeHeHue"
128 [ToBTOpenue, 06001IeHNE, cucTeMaTu3alus 3Hanuii: "[Ipon3BoaHas u e 1
npuMeHeHue"
129 [ToBTOpenue, 06061meHne, cucTemaTu3aius 3Hanuit: "[IpousBonHas u eé 1
npuMeHeHue"
130 [ToBTOpenwue, 0600IIEHNE, CCTeMaTH3aus 3Hanuii: "HTerpai u ero 1
npuMeHeHue"
131 [ToBTOpeHme, 0600IIeHNE, ccTeMaTH3anusl 3HaHui: "OyHKIun" 1
132 [ToBTOpeHME, 0000MEeHUE, cCHCTeMaTH3aIUsl 3HaHUH: "DyHKITUN" 1
133 [ToBTOpeHME, 0000IIEeHUE, cHCTeMaTH3aIusl 3HaHui: "OyHkmn" 1
134 HToroBast KOHTpOJIbHAS paboTa 1 1
135 HroroBast KoHTpoIbHAs paboTa 1 1
136 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3aIUsl 3HAHUH 1
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 10
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