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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IMPOTPAMME CPEIHEro OoOIIero oOpa3oBaHuS,
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 OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIU3a 3aKJIaJbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh WX /IS 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 HCTUHHOCTb, J1OKA3bIBATH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanM3a» 00ydJarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTHYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOylolel MpOJOJDKUTENIbHONM  KOHUEHTpalud BHUMAaHMS,
CaMOCTOSITENIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a IIOJIyYCHHBIH
pe3ynbTar.

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

B crpykType yueOHOro Kkypca «Anrebpa M Hadaja MaTeMaTH4YE€CKOTrO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKHE JIMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM 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 MaTeMaTHYeCKUX AWCIMIUINH, TaKHuX Kak anreodpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCIIEI0BaTeIbHO (hOopMHUpYETCs U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yHenseTcs  (POPMUPOBAHHIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroOMIMMCS MHOKECTBAa HATYypalbHBIX, IENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYecCKue 3aJaud M OIEepaluu: JeJIeHHUE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, 0COoOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMHM MX MPUMEHEHUS ISl PEIlIeHUsl pa3Iu4HbIX 3ajad
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 CpeIHEero oOuiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX YypPAaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HAXOXKJIEHHE HAauOOJBIINX M HaMMEHBIINX 3HAYCHUH (DYHKIIHH.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpKaIMX CTENEHU U JiorapuMmbl. bmaronaps u3ydeHuro anreOpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEN B BHJIE€ PaBEHCTB U HEPaBEHCTB. AnreOpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANIbHON KU3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJISIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTYyalWH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMH pacro3HaBaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HaTh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJISET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO HCHOJB3YETCs AJsl PelleHUs NPUKIAAHBIX 3anad. [Ipu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHHUS MPHUKIAJHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HaHUM U PeabHOM )KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA pe3yIbTaTa BHIYMCICHUH.

Crenenr ¢ menbpIM  mnokaszareneM. bmaom Hrerorona. MHcmonb3oBanme
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM 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 apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHb OT OJAHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyaldd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnoszumms pynkiuit. 'paduk  QyHkimu. DneMeHTapHble MNpeodOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
bynkiuu. IIpoMexxyTku MOHOTOHHOCTHM (YHKIMH. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTENEHH Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpeCCrr. JINHENHBIN U 3KCIOHEHIMAIBHBINA pOCT. Uncio e. @opmyia ClI0KHbIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkuuii. CBoiicTBa (PyHKUMH HENPEPHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX INPOLECCOB W SBJICHUM, NPU PELICHWH 3a4ad U3 JIPYTHUx
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PelieHne TpuroHoOMEeTpuYeCKuX 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  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH 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
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUH
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXO0XKICHUS HAWJIY4dIEero pElIEHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuterpana no gopmyne Herotona-JleiiOnuna.

[TpumeHeHrne uWHTErpaja s HAXOXKICHHS IUIOWAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA WHCTUTYTaMHM B COOTBETCTBHM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIaHUPOBAHWE IIOCTYNKOB U OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABl C MCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  Mpoliemy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BbEKTAMM, SBJICHUSIMH, IIPOLIECCAMU;

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

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCA, a TAaKXKE BBIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCAJbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pElIEHNs, COINOCTABIIATh CBOM CYXAECHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAllMK U OCOOEHHOCTEN ayIUuTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH IPUUHUHBI
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, NPUHUMATh II€JIb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl 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 konmy oOyuenus B 10 kJacceoOydaroniuiics MOMYYUT CIIEIYIONTHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YWCIO0, MHOXKECTBA
pallMOHANIBHBIX U ICCTBUTENIbHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

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

MPUMEHSTh MPUOIMKEHHBIC BRIYUCIICHUS, TTPABUIIA OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUNA KOPEHb HATypajIbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

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

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHHUS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, HCCIEI0BATh
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 MTPeoOpa3oBanus rpaduKkoB QyHKINI;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHs N-oi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTesNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIIOB30BaTh Tpaduku (QyHKUIUNA 1T  UCCIIENOBAHUS MPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATHSIMHU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIENOBATEIBHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka pyHKINN, aCHMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
byHKIUMYU, KacaTenbHas K rpaduky QyHKIUU;

BBIYKCIIATh [IPOU3BOJAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMH
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU:  MHOXECTBO, OIEpaluud  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaT€MAaTUYECKOrO0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K konnmy oOydenus B11 KiacceoOydaromuiicss MOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaJIUu3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKH JEIUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CBOOOJHO OMNEpPUPOBATH IMOHATUEM OCTATKa IO MOAYJIO, 3alKChIBATH
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUYECKOU (hOpMe, BBIMOIHATh apUPMETUUECKUE ONepalid ¢ HUIMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalrOHaJbHbIE, [IOKa3aTesbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh GYHKIUU JI1 MOJEIMPOBAHUS W MCCIEAOBAHUSA peaTbHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO [JI HAXOXKICHHUS HAWIIYUIIEro pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTApHbIX (YHKUUNA U 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 3a7a4d, B TOM YHUCIE COIUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

MHOX€ECTBO 1€UCTBUTEIbHBIX
yucesl. MHOTOUJICHBI.
PaIII/IOHaJH)HI)IG YPaBHCHHA U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH

Oynkuuy U rpapuku. CreneHHas
(GyHKLUSA C LeIbIM [T0Ka3aTeneM
Apudmernueckuilt KOpeHb N-oi
CTEIIECHH.
HppanmoHanbHbleypaBHEHHUS

KoanuecTrBouacoB

Bcero

24

12

15

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JIeKTPOHHBbIE

(undposbie)
o0pa3oBaTe/ibHblepecypChl

[TokazarenpHaspyHKIIHS.
[Toka3arenbHbIEypaBHEHHUS

JlorapudmuueckasipyHKIHs.
JlorapudmuueckreypaBHEeHUS

TpUroHOMETPHUYECKUEBBIPAKEHHS
U YpaBHEHUS

10

18

22

ITocaenoBaTenbHOCTH U
MIPOTPECCUH
HenpepbiBHBIED YHKIINH.
[TpounsBogHas

10

20

[ToBTOpenue, 06001ICHNE,
CUCTEMAaTHU3alUsI3HaHUN




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KJIACC

N HauMenoBanuepas1e1os 1 KounuecrBouyacos JJIeKTPOHHbIE
n/m | TeMNpOrpamMmbl Bcero Konrpoabnsiepadorsl  IIpakTuuecknepadorhbl (undpossie)
o0pa3oBaTeJbHbIEPECYPChI
1 Uccnenosanue Q)yHKuI/H:”I c 29 1
TIOMOIIIBIO TIPOU3BOTHON
2 [TepBooOpa3Hast U HHTETpAI 12 1
['paduiky TPUTOHOMETPHYECKHIX
3 byukuii. TpuroHomerpuueckue 14 1
HEPABCHCTBA
HppanuoHaibHbIe,
4 MOKa3aTeJIbHBIC U 24 1
JorapupMHUUECKUEC HEPABEHCTBA
5 KomMrnekcHpieuuncia 10
6 HatypanbHble u 1ienbieuncia 10
Cuctembl paluoOHAIbHBIX,
; UppaIMOHAITBLHBIX 12 1
NOKa3aTeIbHBIX U
JOTapU(PpMHUECKUX YPaBHEHUMN
8 3aaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHwme, O606IJ_IGHE/IC, 16 9
CUCTeMaTH3aII3HAHUT
OBUIEE KOJIMYECTBO YACOB I1O 136 10 0
I[MPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KouanuecrBouyacos
Haraunsy eKTPOHHBbIeNU(POBHICOOPa3OBA
n  Temaypoxka Be Kourpoubnbie  IIpakrnuyecku
YeHUus TeJbHbIEPeCypChl
/ ero  paboThI epaboThI
n
1 MHO03k€ecTBO, Onepauy Hal 1
MHOKECTBAMU U UX CBOMCTBA
2 HuarpammbiDitniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOECTBEHHOT'O armapara Jjis 1
pelieHus 3a1a4y
PanunonaneHble ynca.
4 OOBIKHOBEHHBIE U IECSITHYHbBIC 1
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHIE TPOOH
PannonaneHblie yncna.
5 OOBIKHOBEHHBIE U IECSITHIHBIC 1
JpoOu, TIPOLICHTHI, 0ECKOHEUHBIE
MePUOIUYECKHE TPOOH
6 [Tpumenenue apoOeii u NPOIIEHTOB 1
JUTSL pelLIeHUs PUKIIAIHBIX 3a/1a4
7 [Tpumenenue apobeli U MPOIIEHTOB 1
JUTSL pellieHUs PUKIIAIHBIX 3a/1a4
8 JlericTBUTEIBbHBIC YHCTIA. 1
PanmonansHbIe U




UppalOHaJIbHbIE YHCIIa

10

ApudmeTnueckue onepanuu c
JIEHCTBUTEIbHBIMU YU CIIAMU

Monyiib 1€MCTBUTEIBHOTO YUCTIA U
€ro CBOMCTBa

11

[TpuGnuxEHHbIC BEIYNCIICHUS,
IIpaBUjIa OKPYIJICHHUs, IPUKUIKA U
OLICHKA pe3yJIbTaTa BbIUMCICHUN

12

13

14

OCHOBHBIE METO/IbI pELICHUS
LEJBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB

OCHOBHBIE METO/IbI PELICHUS
LENBIX U APOOHO-PALMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

OcHOBHBIC MCTObI pCHICHUSA

OCIIBIX U I[pO6HO'paI_II/IOHaJ'IBHBIX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

15

MHoOroueHs! OT OJJHOMI
nepemMeHHou. Jlenenue
MHOTr'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopemabesy

16

MHorouseHsl ¢ HeIbIMUA
koa¢ppunmentamu. Teopema Buera

17

18

PemenuecucreMnmHeiHbIX ypaBHE
HUU

PemenuecucreMnmHeiHbIX ypaBHE
HUU

19

Marpuiia CUCTEMBI TUHEUHBIX




20

ypaBHeHui. Onpenennurens
MaTpHIIbl 2%X2, €ro
T€OMETPUUYECKHI CMBICT U
CBOMCTBA; BBIUUCIICHUE €TI0
3HAYCHUS

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUI CMBICI U
CBOWCTBA; BBIYHCIICHHUE €TO
3HAYCHUS

21

[Ipumenenue onpenenutens s
peLIeHUs CUCTEMBI TMHEUHBIX
YpaBHEHUN

22

23

24

25

Pemenne npukiiagHeIx 3a1a4 ¢
ITOMOIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUU

Pemenue npuknaaHeix 3amau ¢
ITOMOUIBIO CUCTEMBI IMHEUHBIX
ypaBHEHUH

KonTponbhas pabota:
"PanrioHanbHble ypaBHEHHS U
HEpaBEHCTBA.
CHuCTeMBUTMHEHHBIXYPaBHEHUN "

OyHKIMS, CIIOCOObI 3a1aHUs
¢ynkunu. Bzaumao obpaTHbie
¢ynkunu. KomnosunusadyHkumii

26

I'paduk PpyHkunu. dnemMeHTapHbIe
npeoOpa3zoBanus TpadUKoB

byHKIII




27

OO6uacTh ornpeieNIeHus 1
MHO>KECTBO 3HaU€HUN (yHKIUH.
Hymu pynkmuu. [TpoMexyTku
3HAaK MMOCTOSIHCTBA

28

Ué&rHple 1 HEYETHBIE (PYHKITHUH.
[lepuonnyeckue pyHKIUU.
[TpoMeKyTKUMOHOTOHHOCTU (D YHKIT
uu

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkunu. Haubonbmee u
HaMMEHbIIIee 3HAaYeHUE (PYHKIIH
Ha IPOMEXKYTKE

30

31

32

JInnelinas, kBagpaTuyHas U
IpoOHO-NMHENHas QYHKIUU
DeMeHTapHOe UCCIeI0BaHue U
HOCTPOEHHE TPAPUKOB ITUX
byHKIMI

DeMeHTapHOe UcCciel0BaHue U
HOCTPOEHHE TPAPUKOB ITUX
byHKIMI

33

CrereHs C EebIM TT0Ka3aTEIEM.
bunoMm Herorona

34

35

CrerneHn C LETBIM IT0Ka3aTEIEM.
bunoMm Herorona

CrenenHast GyHKITHUS C
HATypaJbHBIM U 1EJIbIM
nokasaresieM. E€cBoiicTBa u

rpaduk




36

KonTtponbnas padora: "CreneHnas
dbynaknus. E€ colicTtBa u rpadguk”

37

38

39

Apudmernueckuit KOpeHb
HAaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

Apudmerndeckuii KOpeHb
HATypaJIbHOM CTETIEHU U €ro
CBOMCTBA

[TpeobpazoBaHus YHCIOBBIX
BBIPAXECHHH, COIEPIKALUX CTEIIEHU
U KOpHU

40

[IpeobpazoBanust YMCIOBBIX
BBIPKEHUI, COJIEPKAIUX CTCIICHU
U KOpHU

41

[TpeobpazoBaHus YHCIOBBIX
BBIPAXKEHUM, COJIEPHKAIUX CTEIICHU
Y KOpHUA

42

43

44

HppanmoHanbHble ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLIEHUS
UpPpalMOHATIbHBIX YPAaBHEHHM

WppanmonansHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATILHBIX YpaBHEHUN

WppanmonansHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATILHBIX YPaBHEHUN

45

PaBHOCHIIbHBIE TTIEPEXO/BI B
peLIeHUH UPPALUOHATIBHBIX




ypaBHEHU I

46

47

48

PaBHOCHIIBHBIE IEPEXO/BI B
PCIICHNHU UPPALIUOHAIBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE ITEPEXO/bI B
pELICHUH UPPaLMOHATIBHBIX
YpaBHEHUN

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELICHUH UPpaLMOHATIBbHBIX
YpaBHEHUN

49

CgoiicTBa u rpaduk KOpHS N-0if
CTETIeHU KaK (yHKIIUU 0OpaTHOM
CTEIICHHU C HATYpAJIbHBIM
nokKasaresieM

50

CaotlicTBa U rpaguK KOpHs N-oi
CTEeNeHM KakK (QyHKIMH 0OpaTHOU
CTETIEHU C HATYPaJIbHBIM
MIOKa3aTeseM

51

52

53

KonTtponbHnas pabora: "CBoiicTa u
rpaduk KopHs N-0i1 cTeneHu.
HppaunoHanbHbleypaBHEHUS "

Crenens ¢ pallMOHATbHBIM
IOKa3aTeJIEM U €€ CBONMCTBA

Crenens ¢ pallMOHATbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

54

CreneHs ¢ paliMOHAIBLHBIM
IIOKa3aTejieM U €€ CBOMCTBA

55

[Toxa3zaTenbHast QyHKIM, €€




CBOWCTBA U TpaduK

Hcnonb3oBanue rpaduka GpyHKIuu

o6 JUISl peLLICHUs] YPABHEHUHN

57 Hcnonb3oBanue rpaduka GpyHKIuu
JUIs PELIeHUs] ypaBHEHUI
IToka3arenbHble ypaBHEHUS.

58 = OcHOBHBIE METOIBI PEIICHUS
[OKa3aTeIbHbIX YpaBHEHUN
[Toka3arenbHble ypaBHEHHS.

59 = OcHOBHBIE METOIBI PEIICHUS
IIOKa3aTEJIbHBIX YPaBHEHHUU
[Toka3zarenbHbIC ypaBHEHHUS.

60 OCHOBHBIE METO/IbI PELICHUS
ITOKa3aTeJIbHBIX YPaBHEHHUU
KonrtpomnsHas padora:

61 "Tloka3arenbHas QyHKIUA.
[ToxazarenbHble ypaBHEHUS'"

62 Jlorapudmuncna.
CaoiicTBanorapudma

63 Jlorapudmuncna.
CsaoiicTBanorapudma

64 Jlorapugmuucna.
CgoiicTBanorapugma

65 Hecatuunbie u
HaTypalbHbBIETOTapru (MBI

66 JlecsiTuunablie U
HaTypajbHbleIorapu(Msl

67  IlpeoOpa3zoBaHUEBBIPAKCHHIA,




COZePKALTUXIOTaAPHUPMBI

68

69

[IpeoOpazoBaHHEBBIPAKECHUA,
COZePKALTUXIOTaAPHUPMBI
[IpeoOpazoBaHHEBBIPAKECHUH,
CoJIepKalINXIIOrapuPMbl

70

Jlorapudmuueckas QyHKIms, eé
CBOWCTBA U TpapuK

71

72

Jlorapudmuueckas pyHkus, e€
CBOWCTBA U TpapuK

Hcnonws3oBanue rpaduka GyHKIUU

JUTSI pEIIeHUs YpaBHEHUN

73

74

75

76

Ucnonp3oBanue rpaduka GpyHKIun

JUISl peILIEHUs] YPABHEHUHN

Jlorapugmuueckue ypaBHEHUs.
OcHOBHBIE METOIbI PELLIEHUS
Jorapu(pMUUECKUX ypaBHEHHUH

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
JorapupMHUUECKUX ypaBHEHUH

Jlorapudmuueckre ypaBHEHUSI.

OcHOBHBIE METO/BI PELLIEHUS
JOrapupMHUUECKUX ypaBHEHUI

77

PaBHOCHIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU

78

PaBHOCHIIBHBIE TTEPEXO/IBI B
pelIeHnt JorapupMuuecKux
ypaBHEHU M




79

KonTtponsHas pabora:
"Jlorapudmuueckas ¢yHKIIHS.
Jlorapudmudeckue ypaBHeHHS"

80

81

82

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIOBOTO apryMeHTa
CuHyc, KOCUHYC, TAaHTCHC
KOT@HT€HC YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U
apKTaHIeHC YUCIIOBOTO apryMeHTa

83

84

85

86

ApKcuHYC, apKKOCUHYC U
apKTaHI'€HC YUCJIOBOTO apryMeHTa
Tpuronomerpuueckas
OKPYKHOCTb, OIIpE/ICTICHHUE
TPUTOHOMETPUUECKUX (PYHKIIMH
YHCIIOBOTO apryMEHTa

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (YHKLUH
YHCIIOBOTO apryMeHTa

OCHOBHBIETPUTOHOMETpHUUYECKHEDPO
PMYJIBI

87

OCHOBHBIETPUTOHOMETpHUUECKHEO
PMYJTBI

88

89

OcHOBHBIETPUTOHOMETpHUUYECKHEDPO
PMYyJIBI
OcCHOBHBIETPUTOHOMETpHUUYECKHEDPO
PMyJIbI

90

[TpeoOpa3oBaHUETPUTOHOMETPUIEC




KMXBBIPA)KCHUI

[TpeoOpazoBaHUETPUTOHOMETPUYEC

o1 KMXBBIPA)KCHUI

92 [TpeoOpazoBaHUETPUTOHOMETPUYEC
KUXBBIpOKECHUI

93 [Ipeobpa3oBaHUETPUTOHOMETPHUYEC
KMXBBIPAXKCHUN

94 PemenneTpuronomMeTpudeckuxypa
BHEHUU

95 PemenneTpuronomMeTpudecKuxypa
BHEHMI

96 Pemennerpuronomerpuyeckuxypa
BHEHUU

97 Pemenunerpuronomerpuyeckuxypa
BHEHUU

08 Pemenunerpuronomerpuyeckuxypa
BHEHUU

99 Pemennerpuronomerpuyeckuxypa
BHEHUU

10 = PemeHHeTpUroHOMETPHUECKUXYpA

0 BHEHMI
KonTtponbhas pabora:

10 "TpUroHOMETpUYECKUE

1 BBIPAXKECHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"

10 ITocnenoBaTeNbHOCTH, CITOCOOBI

5 3a/laHus IOCIEA0BATEIbHOCTEN.

MeTton MmaTemMaTHueckoi




WHIYyKIUU

MOHOTOHHEIE U OIpaHNU4YCHHBIC

;0 IIOCJIEI0OBATEIbHOCTH. McTopus
aHanm3a 0ECKOHEYHO MaJIbIX

10

4 ApudmeTnueckasnporpeccus

10

5 I'eomeTpuueckasporpeccus

10 = beckoHe4HOYOBIBaIOLIASITEOMETPU

6 YECKasTIPOTPECcCHst

10 = Cymma GeckoHeuHO yObIBarOLIEH

7 FEOMETPHUECKON MPOTrPECCHH

10 JIMHENHBIN U YKCIIOHEHIMAIbHBIN

8 poct. Yncno e. @opmyia CIOKHBIX
MPOLIEHTOB

10 JIMHENHBIN U YKCTIOHEHIIMAIbHBIN

9 poct. Yncno e. @opmyia CIOKHBIX
MIPOIICHTOB

11 Hcnonp30BaHue IPOTPECCUU TS

0 pEIICHHS PealTbHBIX 3a1a4
MIPHUKJIATHOTO XapaKTepa

11 KonTponpHas padora:

1 "IlocnenoBaTenbHOCTH U
nporpeccun"

11 HenpepsiBHble QyHKIIUN 1 UX

2 CBOMCTBa

11 Touka pa3pbiBa. ACUMITOTHI

3 rpa¢gukoB QpyHKITHI




11 CoiicTBa (yHKIMH HETIPEPBIBHBIX

4 Ha OTpE3Ke

11 CoiicTBa (yHKINH HETIPEPBIBHBIX

) Ha OTpE3Ke

11 MeToa UHTEpBAJIOB JJI PEIICHUS

6 HEPaBEHCTB

11 MeTtoa HHTEPBAJIOB ISl PEILICHUS

7 HEPaBEHCTB

11 MeTtoa HHTEPBAJIOB ISl PEIICHUS

8 HEPaBEHCTB

1 [IprmeHeHue CBOMCTB

9 HENPEPBIBHBIX PYHKIUN AJIs
pelieHus 3aaau

12 [IprMeHeHne cBOWMCTB

0 HENPEPBIBHBIX PYHKIUN AJIs
peleHus 3a1a4

12 = TlepBas u BTOpasi MpOU3BOTHBIE

1 byHKIUN

12 Onpenenenue,

) reOMETPHUIECKUHCMBICITTPOU3BOIH
on

12 Omnpenenenue,

3 (U3UIeCKUHCMBICIITTPOU3BOTHOM

12 YpaBHEeHHE KacaTeIbHOU K

4 rpaduxy GyHKINUN

12 VYpaBHeHUE KacaTeIbHOU K

5 rpaduky GyHKIIHIH

12 = IlpousBoaHBIEAIEMEHTAPHBIX(DYHK




6 114071

12 [Tpon3BogHBIEIEMEHTAPHBIX PYHK 1

7 1805051

12 [IpousBoHas CYMMBI,

3 [IPOU3BEICHUS, YaCTHOTO U 1
KOMIO3UIINHU (PYHKIIHIA

12 [IponsBoHas cymMmBl,

9 MIPOU3BEICHUS, YACTHOTO U 1
KOMIO3UIINHU (PYHKIIHIA

13 [IponsBoHas cymMmBl,

0 MIPOMU3BEJEHHUS, YACTHOTO U 1
KOMITO3UIUH (PYHKITHIA

13 KoHTtponbHaspabora: 1

1 "IIpousBoHas"

13 [ToBTOpenwue, 06001IEHNE,

5 CUCTeMaTH3aIlHs 3HAaHU: 1
"VpaBHenus"

13 [ToBTOpenue, o6odIIEHKE,

3 CHUCTEeMaTU3alrs 3HAHUI: 1
"OyHkuun"

13

4 HToroBaskoHTposIbHasgpaboTa 1

13

5 HroropaskoHTpopHaspaboTa 1

13 [ToBTOpeHme, 0600MIEHNE, 1

6 CUCTeMaTH3aIMsI3HAHU T

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOI'PAMME




11 KJIACC

Ne KosanyecrBoyacos
Haranzy iIeKTPOHHBbIeHU(POoBHICOOPa30Ba
n  Temaypoka Be Kourpoububle  IIpakTuyeckue
YeHHU S TeJbHbIEPECYPChl

/ ero  padoTbl padoThI
n

[IpumeneHne Mponu3BOIHON K

UCCIIeIOBAaHUIO (PYHKIMIA Ha 1

MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeneHne Mponu3BOIHON K

UCCIeIOBaHMIO (PYHKIIMH Ha 1

MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K

UCCleIOBaHUIO (PYHKIMH Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K

UCCIIEIOBaHHIO (PYHKIIMM Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K

UCCIIEIOBaHHIO (PYHKIIMM Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne MpOU3BOJHON K

UCCIIeIOBaHUIO (PYHKIMH Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxxnenne HanOoJIbIIero u

HaVMEHBIIIETO 3HAYECHUS 1

HENpepbIBHON (PYHKIINHU HA




OTpe3Ke

10

11

12

13

Haxoxnenune HanOompIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnenune HanOoubIIero n
HaMMEHbBIIETO 3HAYCHHS
HETpEepbIBHON (PYHKIINU HA
OTpe3Ke

Haxoxnaenue HaubombIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxxnenne HaunOobIIero u
HAaUMEHBIIIETO 3HAYEHUS
HenpepbIBHON (GYHKLIMHU HA
OTpe3Ke

Haxoxaenre HanOOJIbIIETO U
HalMEHBIIETO 3HAUYCHUS
HenmpephIBHON (DYHKIIUU HA
OTpe3Ke

[Tpumenenne npou3BOTHOM IS
Hax0JIeHUS HAWJTy4lIero
pelieHus B MpUKIAIHBIX 3aa4ax

14

[Ipumenenne npou3BOTHOM IS
HaxO0KJICHUS HAWJTY4IIeTro
perieHus B MPUKIIAIHBIX 3aadax

15

[Ipumenenne npou3BOIHOM IS




OTIpeIeNIEHUs] CKOPOCTH U
YCKOPEHHS Tpoliecca, 3aIaHHOTO
dhopmynoit uiu rpagukom

[IpuMeHeHne Npou3BOJHON IS
OIIpEIEJIEHUs] CKOPOCTH U

16 YCKOpEHHUS Ipoliecca, 3a1aHHOTO
dbopmyoit unu rpadpukoM

17 KommozutusdyHkmi

18 Komnozunusdyuxuit

19  KommnozunuspyHkuui
I'eomerpuueckue oOpassl

20 ypaBHEHU Ha KOOPJIWHATHOM
TUIOCKOCTH
I'eomeTpuueckue o6passl

21 YPaBHEHUI Ha KOOPANHATHOU
IJIOCKOCTH
KonTponbhas pabora:

22 "UccnenoBanue QyHKIHI C
MTOMOIIBIO TTPOU3BOAHON"
[TepBoobpaznas,

23 OCHOBHOECBOWMCTBOIIEPBOOOPa3HBI
X
ITepBooOpazHbIe H1eMEHTAPHBIX

24 ¢bynkuuit. [IpaBuia HaxXoxKAEHUSA
epBOOOPaA3HBIX
ITepBooOpazHbIe HIeMEHTAPHBIX

25 ¢dbynkuii. [IpaBuna HaXOXKACHUS

NEePBOOOPA3HBIX




26

Hurerpai.
['eomeTpuyeckuiicMbICIUHTETpajIa

27

28

29

Brrunciienue onpeneséHHOro
uHTerpaia no popmysne Herorona-
JleiitOHuma

Brruncnenue onpenenéHHOro
uHTerpana no gopmyne Horotona-
JleiiOHmia

[Ipumenenue uHTErpana Juis
HAXO0XACHUS IJIOMIAAEH TIIOCKUX

¢uryp

30

[IpuMeHeHne nHTErpasa U1
HaX0XJIeHUs 00BEMOB
F€OMETPUYECKUX TEI

31

32

33

[Ipumepsipemenniinupdepenima
JIbHBIXYPaBHEHUN
[Tpumepsipemenuiianddepennna
JIbHBIXYpaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE
peabHBIX MPOLECCOB C MOMOILBIO
muddepeHIMaTbHbIX YpaBHEHUN

34

KonTponbnas pabora:
"[lepBoobpa3nas u unTerpan”

35

36

Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpaQuKu
Tpuronomerpuueckue GyHKIUH,
UX CBOICTBa U rpaduku

37

Tpuronomerpuyeckue GyHKIHH,




UX CBOICTBa U rpaduku

38

39

Tpuronomerpuueckue GyHKIIH,
UX CBOICTBa U rpaduku

Tpuronomerpuyeckue GyHKIHH,
UX CBOWCTBA U rpaduku

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPAaBHEHUU
C MOMOIIBIO TPUTOHOMETPHICCKON
OKPY>KHOCTH

41

OT10op KOpHE
TPUTOHOMETPUUECKHUX YPaBHEHUIN
C IIOMOIIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH

42

OT160p KOpHEN
TPUTOHOMETPUUECKHUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

43

44

45

OT10op KOpHEi
TPUTOHOMETPUUECKHUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPHUYECKON
OKPYKHOCTH

PCI_HCHI/IeTpI/II‘OHOMeTpI/I‘-IeCKI/IXHC
PaBCHCTB

PCI_HCHI/IeTpI/II‘OHOMeTpI/I‘-IeCKI/IXHC
PaBCHCTB

46

PeIHeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
pPaBEHCTB

47

PeH_IeHI/IeTpI/II‘OHOMeTpI/I‘-IeCKI/IXHG




PaBEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPUYECKHUX (DYHKIIHIA.

48 TpuroHomeTpuYeCKUEHEPABEHCTB
a"

49 OCHOBHBIE METO/IbI pEIICHUS
MMOKa3aTeIbHBIX HEPABECHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOBI PEIICHUS
MMOKAa3aTeIbHBIX HEPABESHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
MMOKa3aTeIbHBIX HEPABECHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMHUYECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
norapuMHUYECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METOBI PELICHUS
HppaIlMOHATIFHBIX HEPABEHCTB

59 OCHOBHBIE METO/TbI pEIICHUS
UppaIlMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/TbI pEIICHUS




HMPPALMOHAIIbHBIX HEPABEHCTB

I'padmueckue MeToabl pemeHus

61 UPPaIMOHATILHBIX YPaBHEHUI
62 I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI
63 I'paduueckue METOIbI PELICHHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'padmueckue MeToabl pemeHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'pacdmueckue MeToabl pemeHus
norapu()MUUECKUX ypaBHEHUI
66 I'padmyeckue MeToabI pemicHUs
norapuMUIECKUX HEPABEHCTB
67 I'padmyeckue MeToAbI penieHus
Jorapu(MUIECKUX HEPABEHCTB
I'padmueckue MeToAbI perieHus
68 MOKa3aTeNbHBIX U
norapu(MUYECKUX ypaBHEHUI
I'padmyueckue MeTOABI perIeHUS
69 MOKAa3aTeIbHBIX U
norapuMUYECKUX ypaBHEHUI
I'padmyueckue MeTOBI pelIeHUS
70  ToOKa3aTeNbHBIX U
Jorapu(MUIECKUX HEPABEHCTB
I'padmyeckue MeToAbI perieHus
71 MOKa3aTeNbHBIX U
Jorapu(MUUECKUX HEPABEHCTB
72  KoutponpHas pabota:




"UppanmoHanbpHele,
MoKa3areiabHbIe U
norapudMudeckue HepaBeHcTBa"

73

KommnekcHeie uncia.
Aunrebpanueckas u
TpUTrOHOMETpHYeCKast (popMBI
3aMnMucy KOMIUIEKCHOTO YHciia

74

KommiekcHble uncia.
AnreOpanyeckas u
TpUTOHOMETpHUIECKast GOpMBI
3aIIMCU KOMIUIEKCHOTO YHClia

75

76

ApudmeTrueckue ornepaium ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue oneparum ¢
KOMIUJIEKCHBIMU YU CJIaMHU

77

N3o0pakeHne KOMIIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJIOCKOCTH

78

79

80

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPANHATHOU
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKCIIa
®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKCIIa

81

[IpuMeHeHne KOMIUIEKCHBIX
quCceN s peteHus] PU3NIECKUX
U TEOMETPUYECKUX 3a/1a4




KonTtponsHaspaboTa:

82 \ "
KomriekcHpieuncia

83 = HarypanbHble u Lenbleyucia

84 HarypanbHble u 1ienpleuucina

85 IIpuMeHeHne pu3HaKOB
JEIIMMOCTH IIEJIBIX YHCEI

86 [IpumeHeHne MpuU3HAKOB
JIEIMMOCTH LIETIBIX YHCe
[IpuMeHeHne npu3HaKoB

87 JenumocTu nenbix uncena: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

88  memumoctu nensix uucer: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

89 JIEJIUMOCTH IEJIBIX YUCEII: OCTATKH
0 MOJTYJTFO
[IpumeHeHne MpU3HAKOB

90  meTMMOCTH HENBIX YHCeI: OCTaTKU
0 MOJTYJTIO
[IpumeHeHne MpU3HAKOB

o1 JEIMMOCTH LIEJIBIX YHCE:
anroput™ EBKimaa i pemeHus
3a/1a4 B LIEJIBIX YMCIIaxX

92 Kontponbras padota: "Teopust
Lenbix yucen"

93 CucreMa 1 COBOKYITHOCTb

ypaBHeHUM. PaBHOCUITbHBIE




CHUCTEMBI U CUCTCMbI-CIICACTBHUA

94

95

96

Cucrema v COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

OcCHOBHEBIE MCTOJbI pCHICHUS
CUCTEM U COBOKyrIHOCTCﬁ
pairOHAJIbHBIX ypaBHeHI/Iﬁ

OcHOBHBIE METOBI PELICHUS
CUCTEM U COBOKYITHOCTEH
UppalMOHANIBHBIX YPaBHEHUI

97

OcHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
IIOKa3aTeIbHBIX YPABHEHUI

98

99

10

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
ITOKA3aTENIbHBIX YPABHEHUI

OCHOBHBIE METO/IbI pEUIECHUS
CUCTEM U COBOKYIHOCTEN
Jorapu(PMUYECKUX YpaBHEHUM

OcHoBHBIC MCTOJbI pCHICHUS

CHCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX YpaBHEHUN

10

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3aJa4
U3 PA3JIMYHBIX 00JIacTel HAYKU U
peanbHON JKU3HU, MHTEPIIPETaLUs
IIOJIyYEHHBIX PE3YJILTATOB

10

[IpumeHeHne cUCTeM K pEIIeHUIO




MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y
U3 pa3aNyHbIX 00JacTel HayKu U
peasIbHOM JKU3HU, UHTEPIIPETALIUS
MOJIYYEHHBIX PE3yJIbTaTOB

IIpuMeHeHre HEpaBEHCTB K
PELICHUIO MaTEMAaTUYECKUX 3a1a4

10 Y 3aJ1a4 U3 Pa3IMIHbIX 00JIacTei

3 HAYKU U peallbHOU )KU3HH,
WHTEPIpPETAIHS OTYyICHHBIX
pe3yIbTaToB
Kontposnbnas pabora: "Cucrtemsi

10 = paunMoOHAaJBHBIX, HPPALUOHATBHBIX

4 MOKa3aTeIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUN"

10 = PammonanbHBICypaBHEHHUS C

5) napameTpamu

10 PannonansHbIeHEpaBEHCTBA C

6 napameTpamu

10 PanmoHanbHBIECHCTEMEI C

7 napaMeTpamu

10 HppanmonanbHpie ypaBHEHHS,

8 HEpaBEHCTBA C TTapaMeTpaMu

10 = HppaunoHaJIbHBIECHCTEMBI C

9 napameTpamu

11 IlokazarenbHblE ypaBHEHUS,

0 HEpaBEHCTBa C MapaMeTpamMu

11 IToka3aTenbHBIECHUCTEMBI C

1 rnapameTpamMmu




11 = Jlorapudmuyeckue ypaBHEHHS,

2 HEPaBEHCTBA C apaMeTpaMu

11 JlorapupMrUUECKuECHCTEMBI C

3 napameTpamu

11 TpuronomeTpuueckrueypaBHEHH

4 C mapaMeTpaMu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a c mapameTpamu

11 TpUroHOMETPUUYECKUECUCTEMBI C

6 napameTpamu
[Toctpoenue u uccienoBaHue

11 MaTeMaTHYEeCKUX MOJEIIEH

7 pEAbHBIX CUTYallUN C TIOMOIIIBIO
YPaBHEHHUH € ITapaMeTpamu
ITocTpoenue u uccieoBaHue

11 | MATeMAaTHIecKuX Mojienei

3 peanbHBIX CUTYAIMH ¢ TOMOIIBIO
CHCTEM YpaBHEHUI ¢
napamMeTpamu
ITocTpoenue u uccienoBaHuE

11 | MATeMATHYeCKHX Mojienei

9 peabHBIX CUTYAIMH ¢ TOMOIIBIO
CHCTEM YpaBHEHHI ¢
napameTpamu

12 KonrtponbHas pabdora: "3anaun ¢

0 napaMmerpamu”

12 [ToBTOpeHmE, 0600MIECHNE,

1 CUCTEMATH3ANA SHAHUN:




"VpaBHeHus"

[ToBTOpeHME, 0000IIECHNE,

;2 CHCTEeMaTH3alus 3HAHHI:
"VpaBHeHus"
[ToBTOpeHME, 0000IIECHNE,

12 CUCTEMAaTHU3aNI SHAHUN:

3 "VpaBHeHus.
CucremplypaBHEeHUN"

12 [ToBTOpeHME, 0000IIECHNE,

4 cUCTeMaTu3alus 3HAHHMH:
"HepaBenctna"

12 [ToBTOpeHue, 06001EeHNE,

5 cUCTeMaTu3alis 3HAHHMH:
"Hepasencrsa"

12 [ToBTOpenue, 0600IIEHNE,

6 CHCTEMaTH3aInsI 3HAaHWH:
"HepaBencrsa"

12 [ToBTOpenue, 060061IeHNE,

; CHCTEMaTH3aINsI 3HAaHWH:
"[Ipon3BoaHas n €€ npumeHeHue"

12 [ToBTOpenue, 060061IeHNE,

3 cUCTeMaTHu3alus 3HAHHH:
"IIpon3BojHas u €€ npuMeHeHue"

12 [ToBTOpenue, 060061IeHNE,

9 cUCTeMaTHu3alus 3HAHHH:
"IIpon3BoHas u €€ npuMeHeHue"

13 [ToBTOpeHmE, 0600MIECHNE,

0 CUCTEMATH3ANA SHAHUN:




"NHTerpan u ero npuMeHeHue"

[ToBTOpeHME, 0000IIECHNE,

13 .
1 CHCTEMAaTHU3alMs 3HAHUM: 1
"OyHkuun"
13 [ToBTOpeHME, 0000IIECHNE,
5 CHUCTeMaTHh3alvs 3HAHHMH: 1
"OyHKuMKn"
13 [ToBTOpeHME, 0000IIECHNE,
3 cUCTeMaTu3alis 3HAHHMH: 1
"OyHKuMKn"
13
4 HroroBasikoHTpoibHasipaboTa 1 1
13
5 HTorosasikoHTpobHasspaboTa 1 1
13 [ToBTOpenue, 06001IeHNE, 1
6 CUCTEMaTH3aIUA3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







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

» AnreOpa u Havana aHanu3za, 11 kmacc/ Hukonwsckuit C.M., [Toranos M.K.,
PemernukoB H.H. u apyrue, Akumoneprnoe ooduiectBo «M3aarenscTBo

«IIpocemenue»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
Anre0Opa 1 Hayaja MaTeMaTUYECKOTo aHanu3a. Jlunaktuueckue matepuaisl. 11
KJ1acc: yueOHoe rmocobue i1 001eo0pa3oBaTeIbHbIX OpraHU3aIii: 0a30BbIN U
yrayonennsiit ypoau/ M.K.Ilotanos, A.B. llleBkun. - M.: [Ipocsemienue, 2017
Anrebpa u Havajga MaTeMaTUYECKOro aHanu3a. /JluaakTuueckue MaTeprabl K
yueOHuky II.A.AnmumoBa u apyrux. 11 kmace: yueOHoe nocodue ass
o01eo0pa3oBaTeNbHbIX OpraHu3aluii: 0a30BbIid U YTIyOJEeHHBIN YpOBHU/
M.N.111a6ynun, M.B.TkaueBa, H.E.®enoposa - M.: IIpocsenienue, 2018
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
Poccuiickuii 001eo0pa3oBaTeibHbIA MOPTAJ

http://www.edu.ru/
http://www.school.edu.ru/

O¢punuaabHbiil HHGOPMALMOHHBINA OPTAJI €IUHOTO TOCYAAPCTBEHHOI0
IK3aMeHa
http://www.ege.edu.ru/

NHpopmannoHHO-KOMMYHHMKAIMOHHbIC TEXHOJIOTMH B 00pa30BaHuM,
http://www.ict.edu.ru/



http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/

Caiit "lleparornueckas miaanera'
http://planeta.tspu.ru

Caiit "Yuureaio.net"
http://uchitelu.net

“Ilpuraamaem Ha Ypox.RU"
http://nayrok.ru/razrabotki/

YunTeabCKUil MOPTAJ
http://www.uchportal.ru



http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
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