MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunncrepcTBo oopazoBanust HoBocuOupckoi odjactu

JenapramenT oOpa3zoBanust M3puu ropoaa Hosocudoupcka

MBOY COMLI Ne 56

PABOYAS [IPOTPAMMA
(1D 9997806)

yueOHOro npeaMera «AJiredpa u Ha4ajIa MAaTeMaTHYECKOr0 aHAJIN3a.
Yriay0/eHHblil YPOBEHDb)
115 ooyuarommmxcest 10 — 11 kiraccos

(ssBnsietcst yacthio paszaena 2.1 OOIT COO)



MNOACHUTEJIBHASA 3AIINCKA

VYueOHbIit Kypc «Anredpa W Hadajga MaTeMaTHMYECKOTO aHAIMU3a» SBISIETCS
OJHUM U3 Haubojiee 3HAYMMBIX B MPOTpaMMe CpelHero oodumero odpa3oBaHus,
MOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECIEeUMBAECT WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JOTMYECKOe U abCTPaKTHOE MBIIIICHHE 00yYaroluXcsi Ha ypOBHE, HEOOXOIUMOM
JUI OCBOCHUS MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU M JPYTUX
IUCUMIUIMH. B pamkax JaHHOTO ydeOHOro Kypca oOydaromiyecs OBIIAJCBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hadaja MaTeMaTH4YECKOTO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOJIKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpykType ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHaJIN3a» BBIIEJICHBI CIEAYIONINE COepKaTeIbHO-METOAMUecKue JIHUM: «Yucna
U BBIUMCICHUS», «DyHKIMU U TpaduKkn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKAaTEIbHO-METOINYECKUE JUHUU H3Y4YarOTCsl Ha MPOTSDKEHUM JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM aIIapaToM, Y HUX MOCJIEI0BAaTEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYl0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WMHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYaroOIIMMCs MHOKECTBAa HATYypalbHBIX, IIENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS ISl PEllICHUs] pa3IU4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero o0Opa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a7a4 ¥ 3371a4 Ha HAXOXJACHHE HAMOOJBbIINX U HAUMEHBIINX 3HAYCHUN () YHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
collepKallluX cTerneHu W Jiorapudmbel. brarogaps uszydeHuio aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIWU, CTPOUTH UX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHMI paCHO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONUXCS pe3yibTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBSA3BIBAIOT Pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIMXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapaTra aireOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOTO Kypca IIMPOKO HMCIOJIB3YeTCs I PEeIIeHHs NMPUKIaAHBIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS TNPUKIAAHBIX 3a7ad
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
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 PeaJbHOM )KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUMN.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMoOHaAJIBHBIM IIOKa3aTeJleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppaIMoHaIbHBIX YPaBHCHUI.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopmybl. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHUE OINPEACIUTENS I PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Komnosumms gyskiuit. I'paduk  QyHkImu. SiaemeHTapHble TpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliiee 1 HauMeHblllee 3Ha4eHUs PYHKIIUN HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENeHM Kak (QYHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
Iporpeccuy. JINHENHBIN U 3KCIIOHEHIMANBHBIN pocT. Yucno e. Popmyiia CII0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepeiBHble (GYHKIIMM W HUX CBOMCTBA. TOUYKHM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[TpousBogubie  anmemeHTapHbiX  GyHKiud.  [IpousBomHas  cymMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJIICHUM, NPH PELICHWH 3a1ad U3 JPYTUx
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell 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.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOIIAAeH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEJCTAaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKaX, TEXHOJOrusXx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pa3muuHbIM  chepaM  NPOodEeCCHOHAIIBHOW  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEeJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBarejbCcKue JeHCTBUSA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUME  MPOTHUBOpEUHEe,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00bEKTa, SBICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUSA, OILIEHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOlecca, a TaKXKE BbIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIbHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COIMOCTABISATh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUICHHS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh I1€Jb COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJIHO OINEpPUPOBaTh MOHATHUSMU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIUMCIICHUS, TTPABUJIA OKPYTICHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMEeHTaMi, KOPHU MHOTOWIECHA, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJENIM C IOMOLIBI0 MAaTpPULl U ONPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB LTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUECKHe (HOPMYIIbI 1Ji MpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KoMmmno3uuus GQyHKUMA, Tpaduk QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUPOBATh MOHATUSAMU: YETHBIE M HEYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HelabIM TOoKazareneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

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

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JJI PELIEHUS peajbHBIX 3aJad IMPUKIIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMU: HENPEPbIBHbIE (PYHKIHMU, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOO/IHO OIEpUpPOBaTh MOHATUSMHU: TIEpBasl U BTOpas IMPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSIMU: OIpENeNieHHue, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJbIX UYMCEN, UCIOJIb30BATh MPU3HAKH JACITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKkrue METO/IbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnapara aireOpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHWS Tpoliecca, 3aJaHHOro (OpMYJIOH WU
rpaduKom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
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 YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne arTa nudpoBbie
Tema ypoka Kourpoabsnbie IIpakTuueckue A p
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
MHo0XecTBO, Onepaliy Ha,
1 > OTepatt . g 1 https://m.eds00.ru/1255f795
MHO>KECTBAMH U HX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1 https://m.edsoo.ru/83bfefd5
IIpuMeHeHne TeopeTUKO-
3 MHO’KECTBEHHOT0 amnrapara Jjis 1 https://m.edsoo.ru/balad981
perieHus 3ana4y
PannonanpHbIc yncia.
OOBIKHOBEHHBIE U JECITHYHBIE IPOOH,
4 A AP 1 https://m.edsoo.ru/c6418b52
MPOIICHTHI, OECKOHEUHBIE
MepUOANYECKHE Ipodu
PanmonanpHbIe yncia.
OOBIKHOBEHHBIE U JECITUYHBIE IPOOH,
5 A AP 1 https://m.eds00.ru/673172bf
MPOIICHTHI, OECKOHEUHBIE
MePUOINYECKHE Tpodu
[Ipumenenne apoOeii U MPOICHTOB
6 P AP pott 1 https://m.edsoo.ru/cbd8277d
JUTSl peIIeHUs IPUKIIAHBIX 3a/1a4
IIpuMeHenue apoOeii U MPOLIEHTOB
7 p AP pott 1 https://m.edsoo.ru/b4e281fd
JUTS peIieHUs MPUKIIATHBIX 3a/1a4
JlelicTBUTENbHBIC YHCTIA.
8 PanvonaneHbIE M MppalMOHAIBHBIE 1 https://m.edsoo.ru/14c4868a

qucia



https://m.edsoo.ru/1255f795
https://m.edsoo.ru/83bfefd5
https://m.edsoo.ru/ba1ad981
https://m.edsoo.ru/c6418b52
https://m.edsoo.ru/673172bf
https://m.edsoo.ru/cbd8277d
https://m.edsoo.ru/b4e281fd
https://m.edsoo.ru/14c4868a

Apudmernueckre onepaum ¢
JEHCTBUTEILHBIMH YHCIIAMH

https://m.edsoo.ru/abc2d62f

10

11

12

Mopnynb A€CTBUTENBHOIO YHACIIA U
€ro CBOMCTBA

[TpubnuxEHHBIC BRIYUCIICHUS,
MpaBWJIa OKPYTJICHUS, IPUKU]IKA U
OLICHKA pe3yJibTaTa BBIYUCICHUN

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIPOOHO-pallMOHANILHBIX YPAaBHEHUHN U
HEPaBEHCTB

https://m.edso0.ru/37b24378

https://m.edsoo.ru/d83a96ca

https://m.edsoo.ru/99b5ac47

13

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIbHBIX YPAaBHEHUHN U
HEpPaBEHCTB

https://m.edsoo.ru/143d7cal

14

15

16

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
TpOOHO-pAllMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHOrouseHb! ¢ HeTbIMHA
koa¢pdunmentamu. Teopema Bueta

https://m.edsoo.ru/e3d2ad84

https://m.edsoo.ru/1c7alba5

https://m.edsoo.ru/ff149ca8

17

Pemenue cucreM NTUHEHHBIX
YpaBHEHUU

https://m.edsoo.ru/55fa9bfa

18

19

Pemenue cucrem JIMHENHBIX
YpaBHEHUI

Marpuna cucTeMsl JMHEUHBIX

ypaBHeHui. OnpeennTens MaTpHULIbI
2x2, ero reOMETPUYECKUI CMBICI U

https://m.edsoo.ru/lc76cbca

https://m.edsoo.ru/ee5¢c2192



https://m.edsoo.ru/abc2d62f
https://m.edsoo.ru/37b24378
https://m.edsoo.ru/d83a96ca
https://m.edsoo.ru/99b5ac47
https://m.edsoo.ru/143d7ca1
https://m.edsoo.ru/e3d2ad84
https://m.edsoo.ru/1c7a1ba5
https://m.edsoo.ru/ff149ca8
https://m.edsoo.ru/55fa9bfa
https://m.edsoo.ru/1c76cbca
https://m.edsoo.ru/ee5c2192

CBOﬁCTBa; BBIYHCIICHHUC €TI0 3HAYCHUA

20

21

22

Onpenenurenb MaTpUIBI 2X2, €ro
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCIIEHHE €0 3HAYCHUS

[Ipumenenue onpenenuTens s
pEIIeHUs CUCTEMbI JIMHEWHBIX
ypaBHEHUU

Pemienune npuknagHbIx 3a1au c
IIOMOILBIO CUCTEMBI TMHEHHBIX
ypaBHEHUH

https://m.edsoo.ru/b128febl

https://m.edsoo.ru/f67bed83

https://m.edsoo.ru/aa76e19a

23

Pemenune npukinaaHeix 3amay ¢
TTOMOIITBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

https://m.edsoo.ru/e49a9dcl

24

KonTponbnas pabora:
"PannonanibHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHH"

https://m.edsoo.ru/5b4ba92e

25

26

OyHKIMA, CIOCOOBI 3aJaHUS
¢bysakuu. BzaumHo oObpaTHbie
¢bynxun. Komnosunus pyHknuit
I'padux GpyHKIIMU. DIEeMEeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIMH

https://m.edso00.ru/3572687c

https://m.edsoo.ru/18c5661b

27

OO6macthb ornpeesieHust © MHOXECTBO
3HayeHu pyHkuuu. Hymn QyHkmm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

https://m.edso00.ru/69a4e756

28

UeETHbie 1 HEUETHBIE PYHKITUH.
[lepuoanueckue GyHKINU.
[IpomeXyTKM MOHOTOHHOCTH

https://m.edsoo.ru/71218abf



https://m.edsoo.ru/b128feb1
https://m.edsoo.ru/f67bed83
https://m.edsoo.ru/aa76e19a
https://m.edsoo.ru/e49a9dc1
https://m.edsoo.ru/5b4ba92e
https://m.edsoo.ru/3572687c
https://m.edsoo.ru/18c5661b
https://m.edsoo.ru/69a4e756
https://m.edsoo.ru/71218abf

byHKIIUN

MakcuMyMbl U MUHUMYMBI (DYHKIIHU.

29 Haubonbiiee 1 HanMEHBIIIEE https://m.edsoo.ru/78811d9%e
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE
JInuei OHoO-

30 HHefI Hasl, KBaIPATIAHA 1 APODHO https://m.edsoo.ru/dfa228e8
nuHerHas QyHKITUU
9

31 JIEMCHTAPHOT HCCIICAOBANHE 1 . https://m.eds00.ru/75c82289
MOCTPOSHUE IPaPUKOB ITUX HYHKIIUNA
9

32 /IEMCHTAPHOT HCCIICAOBANHE 1 . https://m.edsoo.ru/44e7e845
MOCTpOeHHE TPadUKOB ITHUX QYHKIUN
C )

33 TEHCHD € HETIRIM HTOKA3ATEACM https://m.edso0.ru/6364696a
bunom Herotona
C .

34 TEHCHD € HEBIM TToKasate/eM https://m.edsoo.ru/1933a74a
bunom HeroTona
Crenennast pyHKIUS C HATYPaIbHBIM

35 M TIeBIM TT0Ka3areieM. E€ cBoiicTBa n https://m.edsoo.ru/b2a46ef9
rpaduk
Kontponbnas pabdora: "CreneHnas

36 . . https://m.edsoo.ru/24c794c5
¢ynkuus. E€ coiicTBa u rpapux”
A .

37 pH(bMeTmf CHH KOpEHb . https://m.edsoo.ru/bdc5ac39
HaTypaJbHOM CTENEHU U €ro CBOMCTBA
A .

38 pH(bMeTmf CHH KOpeHb . https://m.edsoo.ru/25ff7722
HaTypaJlbHOW CTENEHHU U €r0 CBONCTBA
[Ipeobpa3oBaHUs YHCIOBBIX

39 BBIPAYKEHH, COJIEPKALLUX CTEIIEHU U https://m.edso00.ru/3673781c
KOpHU
I1

40 PeODPA30BAHMS HNCIOBLIX https://m.edsoo.ru/dea3b98e

BBIpa)KCHI/II\/'I, COACPpKAUX CTCIICHU U
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KOpHHU

41

42

43

[Ipeobpa3oBaHus YUCIOBBIX
BBIPXKECHHH, COJEPKALUX CTETICHU U
KOpHU

WppanmonanbHble ypaBHEHHUS.
OcHOBHbIE METOBI PELICHUS
UPpalMOHATIBHBIX YpaBHEHUI

WppatmonanbHble ypaBHEHHUS.
OcHOBHBIE METOABI PELICHUS
UppalMOHATIBHBIX YPaBHEHUI

https://m.edsoo.ru/1b14b4d6

https://m.edsoo.ru/26ad77de

https://m.edso0o0.ru/al276618

44

HppauunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METO/BI PELLICHUS
UPPaLMOHAIIBHBIX YPaBHEHUI

https://m.edsoo.ru/b2578f49

45

46

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UppaloHAIbHBIX YPaBHEHHH

https://m.edsoo.ru/87b79e5d

https://m.edsoo.ru/4bb9262e

47

PaBHOCHIIBHBIE TEPEXOBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

https://m.edsoo.ru/4ed62431

48

49

50

PaBHOCHIIBHBIE TEPEXOBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

CoiicTBa u rpaduk KOpHs N-0if
CTEINEeHH KaK QYHKIUN 0OpaTHOM
CTETIEHH C HaTypaJbHbBIM [TOKa3aTeleM

CaoiicTBa 1 rpaguk KOpHsI N-oi
CTEINEeHH KaK (QYHKIUN 0OpaTHOM
CTETIEHH C HaTypaJbHbBIM [TOKa3aTeneM

https://m.edsoo.ru/da65eaac

https://m.edsoo.ru/2aeca91f

https://m.edsoo.ru/942e9baf

51

Kontponbnas padota: "CsoiicTBa u

https://m.edso0.ru/21f372b4
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rpaduK KOpHS N-Oi CTEICHH.
HppannonanbHbie ypaBHEHUA"

Crenenb ¢ palliOHATbHBIM

52 . N https://m.edsoo.ru/92cdb3eb
ToKasaTeyieM U e€ CBONMCTBa
CrteneHb ¢ palMOHAIBHBIM

53 patt . N https://m.edsoo.ru/b3e63dd3
IoKa3aTeyieM U € CBONMCTBA
CreleHb ¢ panoHaAIbHBIM

54 patt . . https://m.edso0o.ru/c688a2e5
IoKa3aTeyieM U € CBOMCTBA
Iloka3aTenpHas KIIHs, €€ CBOMCTBA

55 Pymicn https://m.edsoo.ru/e54932a2
u rpadux
Hcnons3oBanue rpaduka GyHKIUN

56 . https://m.edsoo.ru/ae2f6e85
JUIS pellieHus] ypaBHEHUN
Hcnons3oBanue rpaduka KIIMU

57 rpad . Pymu https://m.edsoo.ru/e59ed2el
JUTS pellieHUsl YpaBHEHUH
IToka3zaTenbHble ypaBHEHUS.

58 OCHOBHBIE METOJIbI PETICHUS https://m.eds00.ru/66434be6
ITOKA3aTENIbHBIX YPABHEHUI
[TokazaTenbHbIE ypaBHEHUS.

59 OCHOBHBIE METO/IbI pEUICHUS https://m.edsoo.ru/2b55a65f
ITOKA3aTENIbHBIX YPABHEHUI
[TokazaTenbHbIE ypaBHEHUS.

60 OCHOBHBIE METOABI PELLIEHUS https://m.edsoo.ru/ca5h5663
MOKa3aTeIbHBIX YPABHEHUIM
KonTponbHas pabora:

61 "ITokazarenpHast PYHKITHS. https://m.eds00.ru/981bd484
IlokazarenbHble ypaBHEHUS"
Jlorapudm uncma. CBoiicTBa

62 puc https://m.eds00.ru/6996b38a

nmorapupma
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Jlorapudm uucna. CoiicTBa

63 https://m.edso0.ru/32c74b52
nmorapupma

64 Jlorapudm uucna. Ceoiictsa https://m.edsoo.ru/9ce4e695
norapudma

65 JleCATHUHbIC H HATYpalbHEIC https://m.edsoo.ru/b83ab9f5
sorapudmpl

66 JlecATHHHBIC H HaTypalbHEIC https://m.edsoo.ru/dd5c15f2
sorapudmpl
N o

67 peobpasosanue BLpaxeHuil, https://m.edsoo.ru/e89a71d1
COZIepIKALIHX JIOTApU(MBI
IIpeo6 i

68 PEODPASOBARHC BLIPICHIH, https://m.edsoo.ru/b54bf4ab
COJIepIKaIMX Jorapudmbl
IIpeo6 5

69 DEODOPA3OBANME BLIPBRCHHH, https://m.edsoo.ru/e4e7668f
COZIepIKALIHX JIOTapU(MBI

70 Horfl pudmirieckas pymxius, o8 https://m.edsoo.ru/c73dac79
CBOMCTBa U rpaduk
1 .

71 Orfl pudmirieckas ysKuus, e& https://m.edsoo.ru/8f13f8a4
CBOMCTBaA U rpaduK
"

72 CrioMb30BaHHe rpaduKa GynKiHn https://m.eds00.ru/4fd8798h
JUTS PEIICHUs] ypaBHEHU I
51

73 CHIOTL3OBATHC TP aq)HKfl ymKun https://m.edsoo.ru/dc551efd
JUTSL PEIIeHUs] yPaBHEHU I
Jlorapudmuueckue ypaBHEHUSI.

74 OCHOBHBIE METOABI PELLIEHUS https://m.eds00.ru/24475d87
JorapupMHUUECKUX YPaBHCHHUN
Jlorapudmudeckue ypaBHEHHS.

75 OCHOBHBIE METO/IbI pEUICHUS https://m.edsoo.ru/754h14c8

JorapupMHUECKUX ypaBHEHUN



https://m.edsoo.ru/32c74b52
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Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIE METO/IbI pEIICHUS https://m.eds00.ru/96138576
Jorapu(MUUECKUX ypaBHEHUI

77 PaBHOCHIILHbIC MEpeXO/Lb! B pfmeHHH https://m.edsoo.ru/87c45ab8
norapu)MUYECKUX ypaBHEHUI

78 PaBHOCHIILHBIC IEPEXO/LbI B pfmeHHH https://m.edsoo.ru/23de51d3
Jorapu(MUUECKUX ypaBHEHUI
KonTponbHas pabora:

79 "Jlorapudmuueckas GyHKIHS. https://m.edso0o.ru/85a69d2c
Jlorapudmuueckue ypaBHeHus"

80 CHityc, KOCHIYC, TAHICHC 1 KOTAHICHC https://m.eds00.ru/5353993d
YKCJIOBOTO apryMeHTa

81 CHityc, KOCHHYC, TAHTEHC H KOTAHTCHC https://m.eds00.ru/467176b5
YKCJIOBOT'O apryMeHTa
A

82 PCHIYC, apRIKOCHHYC I apKTaHT CHE https://m.eds00.ru/3bd79b2b
YHCIIOBOTO apryMeHTa
A

83 PROUIYC, apIKOCHITYC H apKIaHTCHE https://m.eds00.ru/e588666f
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

84 OINpeIETICHUE TPUTOHOMETPUYECKHUX https://m.eds00.ru/8732a6b8
(GyHKIMI YKCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 ONPEACIIEHUE TPUTOHOMETPUUECKHUX https://m.eds00.ru/8985f3f8
(YHKIUI YHMCIOBOTO apryMeHTa
O

86 CHOBHBIC TPHTOHOMETPHHICCKHE https://m.edsoo.ru/1876a71f
(bopMmyIbI

87 OcHoBHbIE TPHIOHOMETPHHICCKHC https://m.edsoo.ru/ba6b3e3e

(bopMyIIbI



https://m.edsoo.ru/96138576
https://m.edsoo.ru/87c45ab8
https://m.edsoo.ru/23de51d3
https://m.edsoo.ru/85a69d2c
https://m.edsoo.ru/5353993d
https://m.edsoo.ru/467176b5
https://m.edsoo.ru/3bd79b2b
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OCHOBHBIE TPUTOHOMETPUYECKHE

88 https://m.edsoo.ru/9ed2eee4
hopmyIbI

89 OCHOBHEIE TPHTOHOMETpHHECKHE https://m.edsoo.ru/6acdea85
bopmyIbl

90 Ipeodpasosanme . https://m.edsoo.ru/e73bfc21
TPUT'OHOMETPHUYCCKUX BBIPAKCHUN
IT

91 peobpasosarne . https://m.edsoo.ru/a3ec7eal
TPUT'OHOMETPHYCCKUX BBIPAKCHUN

92 lpeobpasosarnne . https://m.edso0.ru/294de3d6
TPUTOHOMETPUUIECKUX BBIPAKECHUU

93 Ipeodpasosanme . https://m.edsoo.ru/8a7943db
TPUTOHOMCTPHUYCCKHUX BbIPA)KCHUU
P

94 cHicHue TpHFOHOMeTp HHeCKHX https://m.edsoo.ru/8bda54be
YpaBHEHUHU

95 Peurene TpHFOHOMeTp rreciknx https://m.edsoo.ru/3b3fcef4
YpaBHEHUHU

96 Pemere TpHrOHOMeTqueCKHX https://m.eds00.ru/16233155
YpaBHCHHUU
P

97 cHlierue TmeHOMeTp HHeCKHX https://m.edsoo.ru/c7eedb68
ypaBHeHI/II/I
P

98 crienne TpHrOHOMeTqueCKHX https://m.edsoo.ru/17efeea?
ypaBHeHI/II/I
P

99 cHicHme TpHrOHOMeTpH%CKHX https://m.edsoo.ru/c7fa9769
YpaBHCHHUU
P

100 cHlierue TmeHOMeTqueCKHX https://m.edso0.ru/452282d8
ypaBHeHI/II/I
K :

101 OHTpOIIbHAs pabora https://m.edsoo.ru/e5¢9db1b

"TpUroHOMEeTpUYECKHE BBIPAKEHUS U



https://m.edsoo.ru/9ed2eee4
https://m.edsoo.ru/6acdea85
https://m.edsoo.ru/e73bfc21
https://m.edsoo.ru/a3ec7ea1
https://m.edsoo.ru/294de3d6
https://m.edsoo.ru/8a7943db
https://m.edsoo.ru/8bda54be
https://m.edsoo.ru/3b3fcef4
https://m.edsoo.ru/16233155
https://m.edsoo.ru/c7eedb68
https://m.edsoo.ru/17efeea7
https://m.edsoo.ru/c7fa9769
https://m.edsoo.ru/452282d8
https://m.edsoo.ru/e5c9db1b

TPUTOHOMETPUUECKHE ypaBHEHUS"

HOCJ’IGI[OB&TCJ'IBHOCTI/I, CIIOCOOBI

102 3aaHus MMOCIIeI0BATEIbHOCTEH. https://m.edso00.ru/15f53b52
Meroa MaTremMaTH4eCKON MHAYKIIUU
MOHOTOHHBIE U OTPAHUYECHHBIE

103 rocJe10BaTeabHOCTH. McTopus https://m.edsoo.ru/8b2841f5
aHajan3a OCCKOHEYHO MaJIbIX

104 Apudmerndeckast Iporpeccus https://m.edso00.ru/7125ba54

105 I'eomeTpuueckas nporpeccus https://m.edsoo.ru/9eladeff

106 Beckoneno ybpisaiontas https://m.edso0.ru/9b6297a8
reoMeTpuyecKast Iporpeccus

107 Cymma 6eCKOHqu HO ybpiBaoweH https://m.edso00.ru/6a2f764b
T€OMETPUUYECKON TPOTPECCUH
JInHENHbBIH U DKCOOHEHIIMATIbHBIN

108 poct. Yuncno e. Dopmyiia CIIOKHBIX https://m.edsoo.ru/7c496ecl
MIPOIICHTOB
JInHeNHBIN 1 SKCIIOHEHIIUAIbHBIN

109 poct. Hucno e. @PopMyiia CI0KHBIX https://m.edsoo.ru/2e3b6f82
MPOLIEHTOB
Hcnons3oBanue nporpeccun 1uist

110 pEILIEHNs PeAbHBIX 3a7a4 https://m.eds00.ru/8431614d
MIPUKJIAJHOTO XapaKTepa

111 Kontponkraz padora: https://m.edsoo.ru/e4cc3c8f
"I[TocnenoBarenbHOCTH U TIporpeccun’

112 HenvpemeHme (X https://m.edsoo.ru/c713449d
CBOMCTBA

113 Totiia paspeIBa. ACHMIITOTEI https://m.edso00.ru/72834b6d

rpaduKoB PyHKIIHIA
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CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA

114 https://m.edsoo.ru/518fd95d
OTpe3Ke
Croii o

115 BOHCTBA QYHKLMH HENIPCPIBHEIX Ha https://m.edsoo.ru/6aa2242c
OTpE3Ke
M

116 CTOR MHTCPRATIOR [UIA PEILeHuA https://m.eds00.ru/983c4bf7
HEPaBEHCTB
M

117 STOA MHTCPRATION JU petretit https://m.edsoo.ru/79dcc343
HEPaBEHCTB
M

118 CTO MHTCPBATIOB /LA PCILICHUA https://m.edso0.ru/42262dbf
HEPaBECHCTB
n .

119 pHMer FHE CROMOTE HENPEPRIBHRX https://m.edsoo.ru/ca96725f
GyHKIUH 1715 peteHus 3a1a4y
I o

120 pHMerHHe CBOUCTB HETPCPBIBHBIX https://m.eds00.ru/17286267
(GyHKIMN 1715 pelIeHus 3a1a4
IT

121 cpBas i BTOpas HPOUSBOAHBIC https://m.eds00.ru/a966531b
byHKIIH
0 .

122 HPCACIICHHS, reOMve TpHHeCIT https://m.edsoo.ru/bfb748b1
CMBICIT TPOU3BOIHOM
0 o

123 HpeHeHeHHf’ (usuraeckuii cMbica https://m.edsoo.ru/4c2b1416
IIPOU3BOJHOU
v o

124 PABHEHHE KacaTenbHOH K rpaduky https://m.edsoo.ru/bfc1b543
byHKIIH
v .

125 PABHEHHE KACATCILHON K Ipaguicy https://m.edsoo.ru/912be4f3
GbyHKITII
IT

126 pomB?HHHe HIIEMCHTApHBIX https://m.edsoo.ru/3226affc
byHKIHIT
IT

127 POHSBOIHBIC STCMEHTAPHEIX https://m.edsoo.ru/87a6f8a5

byHKIHIT
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[Ipou3BoHast CyMMBl, IPOU3BEICHMS,

128 . 1 https://m.edsoo.ru/26fa41b9
YaCTHOTO M KOMITO3HUIIUU () YHKITHI
IT

129 POHSBOAHA CyMMH!, HpOI/ISBeILeIU{I/ISI, 1 https://m.edso0.ru/44876d3a
YaCTHOTO ¥ KOMITO3UIIUU ()yHKITUI
I1

130 DOMSBOAHAT CyMMBT, npon3Bez[teHﬂ, 1 https://m.eds00.ru/3984aa6¢c
YaCTHOTO M KOMITO3HUIIUU () YHKITHI

131 KonTponbnas pabora: "[IpousBonnas” 1 1 https://m.edsoo.ru/cd83e15d
[ToBTOpEeHME, 0000IIEHNE,

132 CHUCTEeMaTH3aIis 3HAHWH: 1 https://m.edsoo.ru/aecb94ba
"VpaBHeHus"
[ToBTOpeHuEe, 0000IIEHNE,

133 . " 1 https://m.eds00.ru/6¢985843
cucTeMaTh3anus 3HaHui: "OyHKIH

134 HToroBast KOHTpOJIBbHAS paboTa 1 https://m.edsoo.ru/4b13ba64

135 HroroBast koHTposIbHAs paboTa https://m.edsoo.ru/df719817
IT 000

136 OBTOPERHE, 000 meHPVIe’ 1 https://m.eds00.ru/48271c3c
CHUCTeMAaTH3alMsl 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
°
Jlj;-n Tewa ypoxa Bcero Koutpoaensie — Ipakrueckue fI[:;‘?EHI/IH :)I;l[()l:ll:())]]z:feﬂbﬂble
padoTshI padoThI pecypeni

[IpumeHeHnre nporu3BOIHON K

1 HCCIIeI0BaHMIO (DYHKIIMI HA 1 https://m.edsoo.ru/72b24fd7
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
[IpumeHeHne Mpou3BOIHOM K

2 UCCIIeIOBaHMIO (GYHKIIUH Ha 1 https://m.edsoo.ru/alc89b24
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
[IpuMeHeHne npon3BOIHON K

3 WCCJICIOBAaHMIO (DYHKITHI Ha 1 https://m.edsoo.ru/c165191e
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
[IprMeHeHne nNpon3BOIHON K

4 MCCIIeI0BaHUIO (QYHKIIMI Ha 1 https://m.edsoo.ru/787del7d
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

5 MCCJIEIOBaHUIO (QYHKIIMI Ha 1 https://m.edsoo.ru/b4fdf8fe
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoOU3BOJHON K

6 UCCIIeIOBaHMIO (PYHKITHI Ha 1 https://m.edsoo.ru/d4a7b6f7
MOHOTOHHOCTb U 3KCTPEMYMBbI
Haxoxnenne HanOoOJIbIIETO 1

7 HaWMEHBILIETO 3HAYEHUS 1 https://m.edsoo.ru/4c15f33d
HENPEepBHIBHON (DYHKIIUU HA OTPE3KE

8 Haxoxnenne HanOobIIero u 1 https://m.edsoo.ru/a4f28db4
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https://m.edsoo.ru/a1c89b24
https://m.edsoo.ru/c165191e
https://m.edsoo.ru/787de17d
https://m.edsoo.ru/b4fdf8fe
https://m.edsoo.ru/d4a7b6f7
https://m.edsoo.ru/4c15f33d
https://m.edsoo.ru/a4f28db4

HAaWMEHBILIETO 3HAYCHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

10

11

Haxoxxnenne HanOOIBIIETO U
HaMMEHBIIIET0 3HAYCHUS
HENPEPBIBHON (DYHKITUU HA OTPE3KE
Haxoxnenne HanOOJIbIIEro 1
HaMMEHBIIIEr0 3HAYECHUS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE
Haxoxaenne HauOoIbIIErO U
HaMMEHBIIIEr0 3HAYECHUS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE

https://m.edso00.ru/36697f39

https://m.edso0.ru/77268c2b

https://m.edsoo.ru/7bal1134

12

Haxoxnenne HanOopIIero u
HAWMEHBIIEr0 3HAYECHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

https://m.edsoo.ru/b8438d9b

13

[IpuMeHeHne Npon3BOIHON s
HAXO0X/ICHNS HAaWIY4IlIero pemeHus B
MPUKIIAIHBIX 3a7auax

https://m.edsoo0.ru/9c594e6d

14

15

16

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUS HAaUTYy4YlIEro pelieHus B
MPUKJIAJIHBIX 3aa49ax

IIprMmeHeHre nporu3BOAHOM ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyYIION UK
rpaduxkom

[Ipumenenre npou3BOIHOM 1S
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aIaHHoro GOopMYIIOi UITH
rpadpukom

https://m.edsoo.ru/b27235ee

https://m.edsoo.ru/59e47d67

https://m.eds00.ru/971f5943



https://m.edsoo.ru/36697f39
https://m.edsoo.ru/77268c2b
https://m.edsoo.ru/7ba11134
https://m.edsoo.ru/b8438d9b
https://m.edsoo.ru/9c594e6d
https://m.edsoo.ru/b27235ee
https://m.edsoo.ru/59e47d67
https://m.edsoo.ru/971f5943

17 Komnosunus ¢pyHkuumit https://m.eds00.ru/25a29552

18 Kommo3zurust ¢hyHKImii https://m.edsoo.ru/8d86b63b

19 Kommozumus ¢pyHKIui https://m.edsoo.ru/6cf3dbe4

20 reOMeTqueCKHevO@ a3bl ypaBHCHIH https://m.edso0.ru/5964bd28
Ha KOOPJAMHATHOU MJIOCKOCTH

21 FeOMeTqueCKHeuO@ a3bl ypaBHEHHi https://m.edsoo.ru/13bca2d3
Ha KOOPJIMHATHOM TIJIOCKOCTH
KonTtponsnas pabora:

22 "HccnenoBanue GyHKIHMA ¢ https://m.edsoo.ru/45e836e7
MIOMOIIBIO TPOU3BOTHOM"

23 IlepBoobpasHas, 0CHOBHOE CBOHCTBO https://m.edsoo.ru/d6b88931
epBOOOPA3HBIX
[TepBooOpa3HbIe 2IIEMEHTAPHBIX

24 dbyukuuii. [IpaBuna HaxoxaeHUS https://m.edsoo.ru/a872a135
epBOOOPA3HBIX
[TepBooOpa3HbIe 3JIEMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna HaxoxIEHUS https://m.edsoo.ru/ecbb5cd3
epBOOOPA3HBIX

26 Hnrerpar. [eomeTpiecknuii cMbicit https://m.edsoo.ru/9a928cae
WHTETpaa
Brruncnenue onpenenéHHOTo

27 uHTerpana no popmyne HorotoHa- https://m.edsoo.ru/cadbec52
JleiiOHMIIAa
Brruncnenue onpenenéHHOTo

28 uHTerpaia no ¢popmysie Hetorona- https://m.edso0.ru/972a1115
JleiitOauna

29 Upimenetie uirerpata s https://m.edsoo.ru/8893e18d

HaXOXXIEHUS IIOMIAfel ITOCKUX



https://m.edsoo.ru/25a29552
https://m.edsoo.ru/8d86b63b
https://m.edsoo.ru/6cf3dbe4
https://m.edsoo.ru/5964bd28
https://m.edsoo.ru/13bca2d3
https://m.edsoo.ru/45e836e7
https://m.edsoo.ru/d6b88931
https://m.edsoo.ru/a872a135
https://m.edsoo.ru/ecbb5cd3
https://m.edsoo.ru/9a928cae
https://m.edsoo.ru/ca9bec52
https://m.edsoo.ru/972a1115
https://m.edsoo.ru/8893e18d

(uryp

[IpumeHeHue uHTErpana s

30 HAXO0XICHUS 00BEMOB https://m.edsoo.ru/5a81da96
TCOMECTPHUYCCKUX TCJI
I .

31 PUMEPET pEIeHHHI . https://m.edsoo.ru/eba4834c
nuddepeHIaTbHBIX YPaBHEHUN
H .

32 PUMEPEI perfieHit . https://m.edsoo.ru/29e9aba6
nuddepeHIATbHBIX YPaBHEHUH
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO https://m.edsoo.ru/4587db4c
Qg depeHIraIbHbIX ypaBHEHUN
K oora:

34 | OHTPOIIbHA paboTa ; https://m.eds00.ru/35d34e25

[TepBoOOpa3Has 1 UHTETPAT

T

35 pH“F OHOMETPHCCKHE (yHILIH, 11X https://m.eds00.ru/8294d298
CBOWCTBA U TpapUKu
T

36 pHur OHOMETPHUECKHE (yHKIIH, HX https://m.edsoo.ru/be4fdcl6
CBOICcTBa U rpadUKu
T

37 pHVFOHOMeTqueCKHe ymxium, nx https://m.edsoo.ru/24d99a13
CBOWCTBA U TpapUKH
T

38 PHTOHOMETPIFHCCIE ymkiii, X https://m.edsoo.ru/dc3ad111
CBOWCTBA U TpapUKH
T

39 pHvr OHOMETPHHECKHE (yHKIIH, HX https://m.edsoo.ru/18a64ffa
cBOiicTBa U rpaduKu
OTOO0p KOpHEH TPUTOHOMETPUUYECKHIX

40 YpaBHEHUH C TOMOIIBIO https://m.edsoo.ru/ecla2fc?
TPUTOHOMETPHUYECKOU OKPYKHOCTH

41 OTOOp KOpHEI TPHIOHOMCTpH|ECKHX https://m.edsoo.ru/4e3fd474

YPaBHEHUH C IIOMOIIBIO



https://m.edsoo.ru/5a81da96
https://m.edsoo.ru/eba4834c
https://m.edsoo.ru/29e9aba6
https://m.edsoo.ru/4587db4c
https://m.edsoo.ru/35d34e25
https://m.edsoo.ru/8294d298
https://m.edsoo.ru/be4fdc16
https://m.edsoo.ru/24d99a13
https://m.edsoo.ru/dc3ad111
https://m.edsoo.ru/18a64ffa
https://m.edsoo.ru/ec1a2fc7
https://m.edsoo.ru/4e3fd474

TPUTOHOMETPUUECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YpPaBHEHUH € MOMOIIBIO https://m.edsoo.ru/c2e7¢593
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TTOMOIIBIO https://m.edsoo.ru/c2fd7f3f
TPUTOHOMETPUIECKON OKPYKHOCTH
Penrenue € e

44 HICHHC TPHTOHOMCTPIHCCRHX https://m.edsoo.ru/1a2229a7
HEPaBEHCTB
P

45 CHICHHE TPHTOHOMETPHACCIIX https://m.edsoo.ru/9eb6285f
HEPaBEHCTB
P

46 CHLICHHE TPUTOHOMCTPHICCKHX https://m.edsoo.ru/c4ea39e4
HEPaBEHCTB
Pemenue OHOME ec

47 HICHHE TPHTOHOMETPIHECIIX https://m.edsoo.ru/552f882c
HEPaBEHCTB
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUYECKUX (QYHKITHMN. https://m.edso0.ru/d269fbf8
Tpuronomerpuueckue HepaBeHcTBa"
OCHOBHBIE METOJIBI PEILIEHUS

49 ABLP https://m.edsoo.ru/81c3dd2c
ITIOKA3aTCIIbHBIX HepaBeHCTB
OCHOBHBIE METOJIBI PEILIEHUS

50 ARLP https://m.edsoo.ru/17dc6ffl
MOKa3aTeTbHBIX HEPABEHCTB
OCHOBHBIE METOIIBI PEIICHUS

51 AbLP https://m.edsoo.ru/793cad36
ITIOKA3aTCIIbHBIX HepaBeHCTB
OCHOBHBIE METOIBI PEILIEHUS

52 ABLP https://m.edso00.ru/235985a4
MOKAa3aTeTbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEILIEHUS

53 ABLP https://m.edsoo.ru/5a81cdb?2

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



https://m.edsoo.ru/c2e7c593
https://m.edsoo.ru/c2fd7f3f
https://m.edsoo.ru/1a2229a7
https://m.edsoo.ru/9eb6285f
https://m.edsoo.ru/c4ea39e4
https://m.edsoo.ru/552f882c
https://m.edsoo.ru/d269fbf8
https://m.edsoo.ru/81c3dd2c
https://m.edsoo.ru/17dc6ff1
https://m.edsoo.ru/793cad36
https://m.edsoo.ru/235985a4
https://m.edsoo.ru/5a81cdb2

OCHOBHBIC MCTOJbI pCHICHUA

54 https://m.edso00.ru/91498ea5
J'IOI‘apI/I(bMI/I‘ICCKI/IX HCpaBeHCTB
O

55 CHOBHDIC METOIRI pEIICHHA https://m.edsoo.ru/5b7d4dc6
norapupMHUECKUX HEPABEHCTB
O

56 CHOBHDIC METO/IBI PEICHHA https://m.edsoo.ru/d223d229
J'IOI‘apI/I(bMI/I‘ICCKI/IX HCpaBeHCTB
O

S7 CHOBHBIC METO/B pEICHI https://m.eds00.ru/15dc7746
HppaliOHAJIBbHBIX HCpaBeHCTB

58 OCHOBHEIE METOJbI pemieHus https://m.edso0.ru/271334a9
I/IppaHI/IOHaJII)HI)IX HepaBeHCTB

59 OCHOBHbIC METO/IEI PELICHHS https://m.edsoo.ru/5dd722d8
HppalMOHAJIbHBIX HCPABCHCTB
O

60 CHOBHDIC METOIBI pEIICHHA https://m.edsoo.ru/b1fe93ee
I/IppaHI/IOHaJII)HI)IX HepaBeHCTB
T

61 pagureciue MeToze! pemeljm https://m.edsoo.ru/fed1b92b
prauHOHaanmx ypaBHeHI/II/I
r

62 paguriccime MeTob! pemetmﬂ https://m.edsoo.ru/cd24f4c7
I/IppaI_II/IOHaJ'IBHBIX ypaBHeHI/II/I
T

63 PaQuUCCKHE MCTO/BI PEIlICHHA https://m.eds00.ru/22d6f222
IIOKA3aTCJIIbHBIX ypaBHCHI/II/I
r

64 pagueckue MeTozb! pemenns https://m.edsoo.ru/2bef6717
IIOKA3aTCJIIbHBIX HepaBeHCTB
T

65 paguucciue MeToz! pemeﬂim https://m.edsoo.ru/aafb357c
JOrapupMHUUECKUX ypaBHEHUI
r

66 PauECcKHe METOp! peteHus https://m.edsoo.ru/9ac2bfb2
norapu(pMUIECKIX HEPABEHCTB
T

67 pagueckue MeToAb! peteHus https://m.edsoo.ru/4d21fb76

Jorapu(MUIECKIX HEPABEHCTB



https://m.edsoo.ru/91498ea5
https://m.edsoo.ru/5b7d4dc6
https://m.edsoo.ru/d223d229
https://m.edsoo.ru/15dc7746
https://m.edsoo.ru/271334a9
https://m.edsoo.ru/5dd722d8
https://m.edsoo.ru/b1fe93ee
https://m.edsoo.ru/fed1b92b
https://m.edsoo.ru/cd24f4c7
https://m.edsoo.ru/22d6f222
https://m.edsoo.ru/2bef6717
https://m.edsoo.ru/aafb357c
https://m.edsoo.ru/9ac2bfb2
https://m.edsoo.ru/4d21fb76

68

I'paduueckue MeTo Bl pemeHus
MOKa3aTeNNbHbBIX U JTOrapu(OMUUECKUX
ypaBHEHUH

https://m.edsoo.ru/6aaef75a

69

I'paduueckue MeToBI pemeHUs
MOKA3aTebHBIX U JTOTapU(OMUIECKUX
ypaBHEHUI

https://m.edsoo.ru/acd32149

70

71

72

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHHS
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapupMHuIECKHe HepaBeHCTBRA"

https://m.edsoo.ru/fffb2d68

https://m.edsoo.ru/a2b88522

https://m.edsoo.ru/d81de93b

73

Kowmmnnekcupie yncia.
Anrebpanyeckas u
TpUTOHOMETpHUEcKas (hOPMBI 3aITUCH
KOMILJIEKCHOTO YHCIa

https://m.edsoo.ru/d8bd6631

74

Kowmmnexcueie yncia.
Anrebpanyeckas u
TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMILJIEKCHOTO YHCIa

https://m.edsoo.ru/187c44ac

75

76

ApudmeTnueckue onepauu c
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU

https://m.edso0.ru/73341746

https://m.eds00.ru/57629985

77

N300paxeHre KOMIIJIEKCHBIX YHCEN

https://m.edsoo.ru/8c93chd7



https://m.edsoo.ru/6aaef75a
https://m.edsoo.ru/acd32149
https://m.edsoo.ru/fffb2d68
https://m.edsoo.ru/a2b88522
https://m.edsoo.ru/d81de93b
https://m.edsoo.ru/d8bd6631
https://m.edsoo.ru/187c44ac
https://m.edsoo.ru/73341746
https://m.edsoo.ru/57629985
https://m.edsoo.ru/8c93cbd7

Ha KOOPJAMHATHOM TJIOCKOCTH

I/I306p AXKCHHUEC KOMIIJICKCHBIX YHCCII

78 . https://m.edsoo.ru/3a41cc66
Ha KOOPJAMHATHOU MJIOCKOCTH
) M LK N-oi

79 OpMyta Myaspa. RopHu T-on https://m.edsoo.ru/a5be4ee8
CTEIEHU U3 KOMIUIEKCHOIO YMCia
)} M .K N-oi

80 OpMyia Viyaspa. ROpHH TI-0H https://m.edsoo.ru/22b1ca52
CTEIEHH U3 KOMIIIEKCHOIO YHCIa
[TprMeHeHHEe KOMILUIEKCHBIX YUCEIT

81 JUTS petieHnst QU3NIECKUX U https://m.edsoo.ru/287818af
TEOMETPHUYCCKUX 33724
K oora:

82 | OHTPOIIbHA paboTa " https://m.eds00.ru/63be536f

KoMIutexcuble yucia

83 Harypasnbnbie u 1iemnsie yucia https://m.edso00.ru/46736c¢23

84 HarypanbHble u nensie yncna https://m.edsoo.ru/a7bcc942
IT

85 PHMCHCHIC HPHIHAKOB ACTHMOCTH https://m.edsoo.ru/b162b7ca
LIENTBIX YHCENT
IT

86 PHMCHEHHE HPHIHAKOB ACTHMOCTH https://m.edso0.ru/68bb5921
T CIbIX YUCCIT
IT

87 PHMCHEHHE MPH3MAKOB ACTHMOCTH https://m.edsoo.ru/bdb89cca
uenbix yncen: HOJ[ u HOK
11 €HEeHHe 3HAKOB JI¢ ocC

88 PHMCHEHHE [PHHAKOB ACTHMOCTH https://m.edsoo.ru/ag85cdd79
uenbix yncen: HOJ[ u HOK
IT

89 PHUMEHEHHE HPHSHAKOB ACTUMOCTH https://m.edsoo.ru/f636c614
IEJTBIX YUCEII: OCTATKH ITO MOIYITIO
IT

90 PHMCHEHHE MPH3HAKOB ACTAMOCTH https://m.edsoo.ru/edc239c4
EJBIX YUCEI: OCTATKH M0 MOIYITIO
IT

91 PUMEHCHYE IPHIHAROB ACIHMOUTH https://m.eds00.ru/77a47562

LEJbIX YHUCeIT: airopuT™ EBKIMaa aist



https://m.edsoo.ru/3a41cc66
https://m.edsoo.ru/a5be4ee8
https://m.edsoo.ru/22b1ca52
https://m.edsoo.ru/287818af
https://m.edsoo.ru/63be536f
https://m.edsoo.ru/46736c23
https://m.edsoo.ru/a7bcc942
https://m.edsoo.ru/b162b7ca
https://m.edsoo.ru/68bb5921
https://m.edsoo.ru/bdb89cca
https://m.edsoo.ru/a85cdd79
https://m.edsoo.ru/f636c614
https://m.edsoo.ru/edc239c4
https://m.edsoo.ru/77a47562

PCIICHMA 3a4a4 B LCJIbIX YHUCJIaX

92

93

KoHnTtposnbnas pabora: "Teopus
1enbIx yucen"

Cucrema n COBOKYITHOCTb

ypaBHEHUH. PaBHOCUIIbHBIE CUCTEMBI
U CHUCTEMBbI-CIIEICTBHS

https://m.edsoo.ru/fdb581a2

https://m.edsoo.ru/e1745b95

94

CucremMa ¥ COBOKYIIHOCTh
ypaBHEHUH. PaBHOCUIIbHBIE CUCTEMBI
U CHUCTEMBI-CIIECTBHS

https://m.edsoo.ru/655dd6fb

95

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM
Y COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHUI

https://m.edsoo.ru/e17f79ce

96

97

98

OCHOBHBIE METO/IbI PELIECHUS CUCTEM
Y COBOKYITHOCTEW HppalMOHAIBHBIX
ypaBHEHUI

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM
U COBOKYITHOCTEH IOKA3aTEIbHBIX
yYpaBHEHUHU

OcCHOBHEBIC MCTOJbI pCHICHUSA CUCTEM

U COBOKYITHOCTEH IOKA3aTEIbHBIX
yYpaBHEHUHU

https://m.edsoo.ru/34c15bcl

https://m.edsoo.ru/bbd36d23

https://m.edso00.ru/636¢7cd8

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM
Y COBOKYITHOCTEH JIOrapu(pMUUYECKUX
yYpaBHEHUN

https://m.edsoo.ru/a2dac63a

100

101

OCHOBHBIE METOIbI PELICHUS CUCTEM
U COBOKYITHOCTEH JIorapu(pMUYECKUX
ypaBHEHUU

HpI/IMCHCHI/IC CUCTEM K PCUICHUIO

https://m.edsoo.ru/c96be5d2

https://m.eds00.ru/6393645c¢



https://m.edsoo.ru/fdb581a2
https://m.edsoo.ru/e1745b95
https://m.edsoo.ru/655dd6fb
https://m.edsoo.ru/e17f79ce
https://m.edsoo.ru/34c15bc1
https://m.edsoo.ru/bbd36d23
https://m.edsoo.ru/636c7cd8
https://m.edsoo.ru/a2dac63a
https://m.edsoo.ru/c96be5d2
https://m.edsoo.ru/6393645c

MaTEeMaTUYeCKHX 3a/1a4 U 3aJ1a4 U3
pa3INuHbIX o0JacTel HAyKH U
pealibHOM KU3HU, UHTEPIIPETaLIUS
MOJIyYEHHBIX Pe3y/IbTaTOB

102

[IpuMeHeHne cucTeM K peieHuo
MaTeMaTUYeCKHUX 3a/1a4 U 3ajJ1a4 U3
pa3INuHbIX 00JacTel HAyKH U
peasibHO JKU3HU, HHTEPIIPETALIHS
MOJTyYEHHBIX Pe3yIbTaTOB

https://m.edso00.ru/48a35649

103

[IpumeHeHnre HepaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3ajad U 3a7a4 u3
pa3INyYHbIX 00JacTel HAYKH U
peanbHOM KU3HU, HHTEpIIpETals
MOJIyYEHHBIX PE3YJIbTATOB

https://m.edsoo.ru/7fcf8cl1

104

KonTponbHas padora: "Cucremsl
palMOHANBHBIX, HPPAIIHOHATBHBIX
NIOKa3aTeIbHBIX H JIOTapU(PMHUUECKUX
ypaBHeHHH"

https://m.eds00.ru/9922183a

105

106

107

PannonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napaMeTrpamu

PannonansHbIe cuCcTEMBI ©
napameTpamu

https://m.edsoo.ru/c1213849

https://m.edsoo.ru/2cfac246

https://m.edsoo.ru/57d45bab

108

109

HppanroHanbHbIE YpaBHEHHS,
HEPABEHCTBA ¢ TapaMeTPAMHU
HppanuonaiibHble CUCTEMBI C
napameTpamu

https://m.edsoo.ru/b5balf6a

https://m.edso0.ru/3f2c9546



https://m.edsoo.ru/48a35649
https://m.edsoo.ru/7fcf8c11
https://m.edsoo.ru/9922183a
https://m.edsoo.ru/c1213849
https://m.edsoo.ru/2cfac246
https://m.edsoo.ru/57d45bab
https://m.edsoo.ru/b5ba1f6a
https://m.edsoo.ru/3f2c9546

110

IToka3arenbHble ypaBHEHHS],
HEpaBEHCTBA C MapamMeTpaMu

https://m.edsoo.ru/8b48e9c2

111

112

IToka3aTenbHBIC CHCTEMBI C
napameTpamu
Jlorapudmudeckue ypaBHEHHS,
HEpaBEHCTBA C MapaMeTpamMu

https://m.edsoo.ru/e627c75e

https://m.edsoo.ru/b88a8alf

113

Jlorapudmuueckre CUCTEMEI C
napaMeTpamu

https://m.edsoo.ru/c59fc125

114

115

TpuronomeTpruyeckue ypaBHEHHUS C
napaMmerpamu

TpuronomeTpruyecKrue HEPaBEHCTBA C
napaMeTpamu

https://m.edsoo.ru/e1788242

https://m.edsoo.ru/c82157b1

116

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

https://m.edso00.ru/85ea8653

117

118

119

120
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHON MPOrpaMMbI CpPeIHEr0 001ero 00pa3oBaHusl
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHSAMH: pAIMOHATBLHOEC U JICHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U ICCSITHYHASI IPOOb, MPOIICHTHI
12 Beimonusate  apudmernyeckue — onepanmmM ¢ PalMOHAIBHBIMH U
' JEHCTBUTEIILHBIMH YHCITAMA
13 Boinonusate npuOamkEHHbIE BHIYUCICHUS, UCTIONb3Ys MIPaBUIa OKPYTIICHUS,
' JIeNIaTh TPUKUAKY U OLICHKY Pe3yJIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATHSAME: CTENEHb C IEJBIM ITOKa3aTejeM, CTaHIapTHAs
14 dopMa 3ammcu JIEHCTBUTEILHOTO YHCIA, KOPEHb HATypaJIbHOH CTCIICHW,
' UCIIONIb30BaTh MOIXOASNIYI0 (pOPMY 3alUCH JCUCTBUTENBHBIX YHCEN s
pellIeHus MPaKTHUECKUX 3a7a4 U MPeCTaBIeHUs JaHHbBIX
OnepupoBaTh MOHATUSMU: CUHYC, KOCHHYC ¥ TAHTEHC TIPOU3BOJIBHOTO yIJIa;
15 WCIIOJIb30BaTh  3allMCh  NPOM3BOJIBHOIO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETPHYCCKHE (DYHKIIUU
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSMHU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO, IIENOE,
2.1 palroHanbHOe, UppalMOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHHE
29 BrImonmHATE MpeoOpa3oBaHus TPUTOHOMETPUIECCKUX BBIPAKEHUH W PEIaTh
' TPUTOHOMETPHYCCKHE YPABHECHUS
BrimonusaTe npeoOpa3oBaHus IENbIX, PAMOHATBHBIX W HPPALMOHAIBHBIX
2.3 BBIDOXXCHUH W pemaTh OCHOBHBIC THITBI IIENBIX, PAIMOHATBHBIX U
UPPAIMOHATILHBIX YPAaBHECHUI W HEPABCHCTB
54 [IpumeHsTh ypaBHEHHS M HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTHYeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3InYHbIX 00JIaCcTell HAYKU U peabHON KU3HU
MonenupoBaTh peajgbHBIC CHUTyalldd Ha S3bIKE alreOphl, COCTaBIATH
2.5 BBIpQXXCHHS, ypaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJa4d, HCCIIEIOBATh
MOCTPOCHHBIE MOJEIHU C HCIIOJIH30BAHUEM arapara areopsl
3 DyHKINUK U TpaPUKH
31 OnepupoBaTb MOHATUAMH: (QYHKIHS, cIOcOObI 3agaHust QyHKIIMH, 00JIaCTh

ONpeNeNIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢GyHKIUH,




B3aUMHO 00paTHbIe GYHKIIUU

OnepupoBaTb MOHATUSMHU: YETHOCTH W HEUYETHOCTh (QYHKIHMH, HYIH

3.2 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHEHHUI
3.4 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (PYHKUINHU, KBAAPATHUYHOW (PYHKIIUH,
CTETIeHHOU (PYHKIIMH C LEJIBIM MTOKa3aTeIeM
Ucnonw3oBath rpaduku (QyHKUMH SIS HUCCIENOBAHMS TPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUH 3aJad M3 JPYruxX Yy4eOHBIX MpPEeIMETOB U
peanbHON )KU3HHU, BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX/1y BETHUNHAMH
4 Hauana marematnyeckoro aHammsa
41 OnepupoBaTh MOHATUSIMH: IIOCIIEAOBATEIBHOCTD, apudMeTHueckas H
' reoMeTpHuuecKas porpeccun
4 OnepupoBaThb TOHATUAMHU: OECKOHEYHO YyOBbIBaIOIIash TeoMeTpUYecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBAIOIIEeH reOMEeTPHUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTENIbHOCTEH U Mporpeccuid  ams
' pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOI0 XapaKTepa
5 MHoskecTBa U JIOTUKA
5.1 OrnepupoBaTh MOHITHSIMU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar g ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSMHU:  ONpENEIEHHE,  TEOpema,  CJENICTBHE,
JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHCIO0; HCIOIb30BaTh
11 MPU3HAKK JEIUMOCTH LEJIBIX YHUCEJ, pPa3JIOKEHHWE YHCIIa Ha MPOCThIE
MHO>KUTENH JUTsl PEIICHUS 33129
1.2 OnepupoBarh MOHATHEM: CTEIIEHD C PAllMOHAIILHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATHIMH: JorapudmM Yucia, ASCITHYHBIE U HATypaIbHbBIC
' sorapuMel
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [IpuMeHsTH CBOWCTBA CTENEHH JUISI MPeoOpa3oBaHMsS  BBIPAKECHUH,




ONCpUpOBaTh MOHATUAMMU: IIOKA3ATCIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€umiaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHCHHI;'I 1 HCPaBCHCTB

Bremonuaate mpeoOpa3oBaHUS BBIPAKEHHH, COJEPXKALIUX JIOTaprU(MBbI;

2.2 OTIEPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIBI JTOTapU(PMHUECKUX YPABHEHUH 1 HEPABEHCTB
2.3 Haxonuts perieHns NpoCcTENIINX TPUTOHOMETPUYECKUX HEPABCHCTB
OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEWHBIX YPAaBHEHHMM U €€ pellCHUE;
2.4 MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJIS PEIICHUS IPAKTHUYECKUX
3aj1a4
95 Haxoauts pemenus mpoCTeUIINX CUCTEM U COBOKYITHOCTEH PallMOHAIIBHBIX
' ypaBHCHHUI U HEPABEHCTB
MogenupoBaTh peajbHble CUTyallUM Ha s3blKe anreOpbl, COCTaBIATh
2.6 BBIPAXCHMSI, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl 10 YCIOBUIO 3aJauH,
HCCJIEIOBATh TOCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM allrapara ajareopbl
3 OyHKIUYU U TpadUKu
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIHUH, TOYKH HSKCTpeMyMa (YHKIUH, HauOoJbliee M
' HauMEHbIlIee 3HaueHusi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
ucclieoBaHus (QYHKIMH, 33JaHHOU IrpaduKOM
OnepupoBaTh MOHATHAMH: IpaUKU MMOKa3aTEIbHOM, JOrapupMuIeckon 1
3.2 TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IUIOCKOCTH UM UCIIOJIb30BATh IS PEILIEHUS] ypaBHEHUI 1 HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH Ipa)MKU JTMHEHHBIX YpaBHEHHM
' Y UCIOJIb30BaTh UX AJIS PELIECHUS CUCTEMBI JIMHENHBIX YPABHEHUM
34 Ucnonb3oBaty rpaduku QyHKUMA JUIsT HUCCIENOBAaHUS IMPOLECCOB U
' 3aBHCUMOCTEH U3 IpYyruX y4eOHbIX AUCLIUILINH
4 Hagama maTemaTrnueckoro anaimmsa
OnepupoBaTh MOHATUSMH: HETIpepbIBHAs QYHKIIMS, TPOU3BOIHAS (DYHKIINH;
4.1 UCIOJIb30BaTh T€OMETPHUECKUN U (PU3NYECKHI CMBICT TPOM3BOJIHOW JUIs
peleHus 3a1ad
49 Haxomute  mpou3BOAHBIE — 3J€MEHTApHBIX  (GYHKIUH,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEACHHSI, YACTHOTO (PYHKIIUH
Hcnonp30BaTh  NPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTHh PE3yJbTaThl HCCIECIOBAHUS K
MOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh NMpOU3BOAHYIO MUl HaXOXKIEHUS HAWIydIIEro PEIIECHUs B
' IPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3a7ja4ax
45 OnepupoBaTh MNOHATHUSMH: TE€pPBOOOpa3Hasi M HWHTErpal; MOHHUMATh
' reOMETPUYECKUI U (PU3MYECKHI CMBICIT HHTETpaja
46 Haxonuthe nepBooOpa3Hble 3J€MEHTapHBIX (QYHKLNH, BBIYUCIATH HHTETpall

o ¢opmyne Hrrotona — JleliGnuna




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLUAIbBHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTHYCCKOI'O aHaIn3a



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pannonaneupie uncina. OOBIKHOBEHHBIE M JECATUYHBIE APOOH, MPOLIEHTHI,
11 OeckoHEUYHbIE MepuoIndeckue Apodu. ApupMeTudecKkre onepaiuy ¢ paluoHaIbHBIMU
' qrcliaMu, IpeoOpa3oBaHuUs YHCIOBBIX BbIpaxeHH. [IpuMenenue apobeit U MpoueHToB
JUTSL pEIICHUs TPUKIIAIHBIX 3314 U3 Pa3IMuHbIX OTpaciieil 3HaHUH U pealbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanoHabHbIe U HPPALMOHATIBHBIC YiCca. ApUPMETHIECKHEe
1.2  omnepanuu c AeWcTBUTENbHBIMU YuclamMu. [lpuOmk€HHBIE BBIYMCICHUS, MpPaBHIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenenb ¢ 1ensiM nokaszareneM. CTangapTHas popmMa 3anicH JeCTBUTEIFHOTO YHCIIA.
1.3 Hcnonw3oBanue moaxosmield GopMbl 3alHCH JACHCTBUTEIBHBIX YHCEN JUI PELICHUs
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS TaHHBIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JIeHCTBUS C apupMeTHUEeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOTO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
99 [IpeoOpazoBanne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHeHHWs. HepaBeHCTBO, pelleHHWe HepaBeHCTBA. Meron
WHTEPBAIOB
2.4  Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppaninoOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHue TpPUrOHOMETPUYECKUX YpaBHEHHH
97 [TpumeHeHne ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MATEeMaTHYECKUX 3a/1a4 U 33734 U3
' Pa3IUYHBIX 00J1aCTel HayKH U peasibHOM JKHU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkimun. BzaumHOo oOparHbIE
' GyHKIUH
3.9 O6nactp ompeneneHuss W MHOXKECTBO 3HadeHW ¢yHKkuuu. Hymm ¢yHKIuu.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUN
3.3  CrenennHas QpyHKIHS ¢ HATypaJIbHBIM U LIEJBIM MokazateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0if cTeneHH
34 Tpuronomerpuyeckas OKpPYXHOCTb, OIpPEIEICHHE TPUTOHOMETPUUYECKUX (YHKLUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajinza
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' 0CJIEI0BATEILHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccuu. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. CymMa OecKOHEYHO YOBIBaIOLIEH TIeoMeTpUYecKoi
' nporpeccuu. Popmyna CIOXKHBIX NpPOLEHTOB. lcmonb30BaHue mporpeccun ams
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammbr Oinepa — Benna.
5.1 IlpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JJjs OIHCaHUS peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
1 Yucna ¥ BIYUCICHUS
11 HarypanbHble u niensle unciaa. [lpusHaku AeTMMOCTH LENbIX Yncel
1.2 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeaeM. CBOWCTBA CTEIEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [TpeoOpa3oBaHue BRIpaKEHNM, COIEPIKAIINX CTENICHH C pAIlHOHAIEHBIM TIOKa3aTeeM
2.3 [IpumMepbl TPUTOHOMETPHUUECKUX HEPABEHCTB
2.4 [Toka3zarenbpHBIC YpaBHEHHS W HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA
26 CucreMbl TMHEWMHBIX YpaBHEHUH. PellieHne npukiIaHbiX 3a1a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMBbl 1 COBOKYITHOCTH PAallMOHATBHBIX YPABHEHUI M HEPABEHCTB
)8 [IpumeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 3aJau
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peaslbHOW KU3HU
3 DyHKINUK U TpaPUKH
Oynkuus. [lepuognueckue ¢yaxmun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HaunOomnblee M HauMeHblee 3HAUYECHUE
(GyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku




3.3

[oxa3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TPU pEIICHUH 3a7ad W3 JIPYIHX YUYEOHBIX IPEIMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOI HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3MYECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbBIe AyIeMEHTAPHBIX (QYHKIUH. DOpMyYIbl HAXOXKICHHS IMPOU3BOIHOM
' CYMMBI, TIPOM3BEICHUS  YaCTHOTO (DyHKIIMI
[lpuMeHeHHe TPOM3BOMHONW K HCCICIOBAaHUIO (YHKIM HAa MOHOTOHHOCTh W
4.4 9KCTpeMyMbl. HaxoxkIieHre HauOOJIBIIEr0 W HAMMEHBIIEr0 3HA4YCeHUs (YHKIHUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOTHOM JUTSI HAXOXKACHHUS HAWITYYIIETO PEIICHUS B MPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNiCHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudeckuii 1 GU3NYECKUN CMBICI. BhIuKMcIeHHe UHTErpaja 1mo

dopmyne Hetotona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3ajady;
yMeHue (GOpMyIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
akcuoma, Teopema, CJEeACTBHE, CBOMCTBO, MNPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONW WHIYKIUH;
IMPOBOAUTDL AOKA3aTCIbHBIC PACCYXKACHUS MPHU PCUICHHUH 3a41a4, OUCHHWBATh
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
IMOHATHUAMU. MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMH,
YMEHUE UCHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd p€ajibHBIX MPOUECCOB U SIBJIEHUU U Inpu p€IICHUU 3aaa4, B TOM
quclie U3 JPYTuX Y4eOHBIX MPeIMETOB; YMEHUE ONEePUPOBATh MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad HA MIIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelieHuu 3aaa4d

VYMeHue omnepupoBaTh MOHATHAMHU: HATypalbHOE YHCIIO, ILIEN0E YHCIIO,
CTETIEHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HAaTypaJbHON CTENEeHHU, CTENEHb C
palMOHATIFHBIM TTOKa3aTelleM, CTETEeHb C JCHCTBUTEIBHBIM TIOKa3aTeleM,
JorapuM YuCla, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOTO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PpAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETUMOCTH, HAUMEHBIINHA 0Ot
JeNUTeNlh W HauMeHblllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMH
CUHMCIICHHS; YMEHHE BBINIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHUS APOOHO-
pAallMOHANBHBIX ~ BBIP@KCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

nocCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nporpeccust, reoMeTpuiCCKad




mporpeccusi, OECKOHEYHO yOBIBalOmIas TreoMEeTpHYecKas MPOTPECCHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amucd  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTE apU(DMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3x3, onpefenauTeab  MaTpUIbI,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMmenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalXOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HNX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CHUCTECM; YMCHHUC PpCHIaATb YpPAaBHCHUA,
HEpPaBCHCTBA M CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIAapaMCTpOM; MPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHCTCMbI JId PCIICHHA MAaTEMAaTHYCCKUX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh
GyHKLIMHU, KCTpeMyM (yHKIMM, HauOoJblllee U HAaUMEHbIIEe 3HauYCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢busznyecKkuil CMbICII NPOU3BOAHOM, TNEepBOOOpa3Has, ONpPEIeTIEHHbII
UHTErpaj; YMEHHME HaXOAMTh AaCHUMITOTHI Tpaduka (YHKIHUH; yMEHHUE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMN, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ul HCCIeNoBaHUA (YHKUHUH,
HaXoAUTh HauOOJbIIME W HAaUMEHbIIME 3HA4YeHUs (YHKLUMHA; CTPOUTH
rpa¢uKd MHOTOWIECHOB C MCIIOJIb30BaHUEM armnapaTa MaTeMaTH4ecKOro
aHanu3a;, MPUMEHATh MPOU3BOJHYIO Ul HAXOXKJIEHHsS HAWIy4dlIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

bu3MYecKuX 3a/ayax; HaXOAUTh TUIOMIAJAN U 00BEMBI (PUTYP C TTOMOIIBIO




HHTErpaga; HNpUBOAUTL HNPUMEPbI MATCMATHUYCCKOIO MOACIUPOBAHUA C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK GyHKIMH, 0OpaTHAs (yHKIHS,
KOMITO3ULMS (YHKUUH, JTUHEHHas (QYHKIMSA, KBagpaTH4yHas (QYHKIH,
paunvoHanmbHas (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUUYECKHE
GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJabHAs M
Jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(QUKH Ui W3YUEHHS MPOLECCOB M 3aBUCHMOCTEH, MPHU
pelIeHur 33j7a4 M3 APYIHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJTaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH Ui pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3a1a4 C MapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiate TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB
yCIIyT, HaJIOTH, 33/a4i M3 00JAacTH YNpaBJIEHUS JUYHBIMU U CEMEMHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIEN0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHbIE CUTyallMM Ha S3bIKE MaTEMaTUKHU; COCTAaBISATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yiabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HauMEHbIIIee 3HAUEHUS, pa3Max, JUCIEepPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAabOpa; yMEHHE WU3BJIEKaThb, MHTEPIPETHPOBATH
uH(pOpMallKIO, MPEACTAaBICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax,
OTpaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
uHpOpMaINMi0O C TOMOIIBI TaOiWI W JUarpaMM; HCCIIEIOBaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpadUUecKux
METO/IOB U JIEKTPOHHBIX CPEICTB; rpaMuecKn MCCIeI0BaTh COBMECTHbIE

HaOJI0ICHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue OmnepupoBaTh IOHATUSAMU: CIIy4alHBIA OIBIT M CIIy4aiiHOE

coObITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSITHOCTh C HCIOJIb30BAaHHEM TpaUYECKHX METOJ0B; HPUMEHSIThH
GOpMyIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOnHaTopHble (aKThl U (HOPMYIIBL;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHass BEIIMYMHA, pACHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  pacHpeieieHUs W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeieiieHui; yMEHUE
UCIIO0JIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JJIs pEIICHUs 3a/1ad;
3HAKOMCTBO C IOHSTHUSMHU: 3aKOH OOJIBIIUX YHCEJ, METOIBI BHIOOPOUYHBIX
UCCIIC/IOBAHMI;, YMEHWE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCE B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHHUE
OIEPHPOBATH TMOHITUSAMHU: COUETAHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YUCII0  TIEPeCcTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATbHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJIENb U

UHTEPHPETHUPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue onepupoBaTh IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMBIE, [1apalIeIbHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXKAy IPIAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAaCCTOSTHHE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HCIIOJIb30BaThb IPHU PELICHUU
3aga4 U3Y4YCHHBIC q)aKTI)I U TCOPEMBI INNIAHUMETPUH,; YMCHHUEC OLICHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4eCKue
MOACIM C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU ITPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (QUIYpBl, 00BEM (QUIYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHpamMuiaa, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, TMPHU3MBI, KOHYyca, LWIMHApPA, 00BEM KyOa,
IOPSAMOYTOJIBHOTO MapajuleeNuIeaa, HUpaMUAbl, MPU3MbI, LMIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napamiCJIbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC Iapa, ILIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHyCa; YMEHHE CTPOUTbh CEueHHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHUKH, (UTYPbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeaeneHus U3ydaemMbIx (PUTyp, BBIABUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TEOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIH
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccUpUKanuioo GuUryp Imo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHHe  onepupoBaTh HOHSATHSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCJIC B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
pelICHUH 3a/ia4y; HaXOJWTh T'COMETPHYECKHE BEIUYHMHBI (JTMHA, YTOJI,
I0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaThbHOW JKWU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(ImMHA, Yroi, IUIOMab, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/lb TMOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (l)I/Il"yp

12
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YMeHnue OINICpHUPOBATH TOHATUAMU: MPAMOYT'OJIbHAA CHUCTECMa KOOPJAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHBIfI u KOOp,Z[I/IHaTHLII\/'I METO
JJI pEHICHUA TrCOMCTPHUYICCKUX 3ada4 U 3aJia4 JpYyTHUX y’—Ie6HBIX opeaAMETOB
YMenue BLI6I/IpaTB MNOAXOOSAIINNA METOI JJIs peliCHud 3ala4i,; TIOHNMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHI)IX
nmponeccoB u HBHCHHﬁ; YMCHHUEC pacClio3HaBaTb IPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKN B UCKYCCTBE, YMCHHUEC IMPUBOAUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpAIbHOUW cTereHu. JIeWCTBUS ¢ apupMEeTHIECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHH

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiicTBuTtenpHble uucia. ApudMeTHYecKHe onepalud ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanne BEIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenblie n 1poGHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaennTeab MaTpUILIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMH ¢yHkuuu. Hymun dyHxmum.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro anaiusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHHIO (GYHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPHI




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

* Maremartuka. Anredpa v Hayaia MaTeMaTHdeckoro aHanusa; 10 kiacc.
yrayonenHnoe ooydenne Mepsisk A.l'., Homuposckwii JI.A., [Tomsko B.M.; on
penakuueit [logonsckoro B.E. OO011ecTBO € OrpaHUYE€HHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11€CTBO
«M3narenbctBo «IIpocBemeHune

* Maremartuka. Anredpa 1 Hayaiga MaTeMaTH4ecKoro aHanusa; 11 kiacc.
yrayonennoe odyuenne Mepaisik A.T'., Homuposckuii JI.A., TTonsikoB B.M.; on
penakuueit [logonsckoro B.E. OOuiecTBo ¢ OrpaHUu€HHON OTBETCTBEHHOCTHIO
M3narensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO

«M3parenbctBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






