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MNOACHUTEJBHASA 3AIINCKA

VYyebHblii Kypc «Anredpa U Hayajga MaTeMaTUYECKOrO aHaJIM3a» SIBISETCS
OJIHUM M3 HauboJee 3HAYUMBIX B IporpamMMe CpelHero oOuiero oOpa3zoBaHus,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeYMBAET WHCTPYMEHTAJIbHYIO 0azy A
U3YyUYEeHUS BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C JIPYroil CTOPOHBI, (hOpMHUpYET
JIOTUYECKOE U a0CTPAaKTHOE MbIIIJIEHUE 00yYaroluxcsi Ha ypOBHE, HEOOXO0AUMOM
JUIsl OCBOEHHUS MH(OpMATUKH, 00IIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCUUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydwaroluecs OBJaJeBalOT
YHHUBEPCAJbHBIM SA3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4ecKoit popme.

VYyebHblii Kypc anreOpsl M HavyaJl MAaTeMAaTHUYECKOrO0 aHalM3a 3aKjIa/IbIBaeT
OCHOBY ISl YCHEIIHOTO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OUOJIOTUH,
MOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHOW JKU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX IHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONb30BaTh UX AJIS JajbHeHIero oopa3oBaHus U B
MOBCETHEBHOM XM3HU. B TO *e Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIHMSIMU aireOpbl M MaTeMaTHYEeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, /JIOKa3bIBAThH
YTBEPXKACHUS C TOMOINBIO MHAYKIIMM U PacCy’kKIaTh JEAYKTUBHO, HUCIIOJIb30BATh
00001IeHe W KOHKpETH3alluio, a0CTparupoBaHUE U aHAJIOTHUI0, (OpMHUpPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone uzyuenus yueOHOro kypca «AnreOpa M Hauyajga MaTeMaTHUYECKOIroO
aHanm3a» OO0ydYaroIuecs TMONYyYaroT HOBBIM OMBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MaTEeMAaTUYECKUX MOJENEH peajbHBIX CHUTYyallHi,
UHTEpHpETallud  TOJYYEHHBIX  pElIeHUuH, 3HAKOMATCS € MpUMepaMu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTE B TMpUpOJe, HAyKE U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc o00janaeT 3HAYMTEIbHBIM BOCIHUTATENBHBIM IOTEHIIHAJIOM,
KOTOpBI peanu3yeTcsi Kak uepe3 ydeOHbI Marepual, CIOCOOCTBYIOIIUN
(GbOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHHS, TaK M yepe3 crneuuduky ydeOHOH
NEeATEIbHOCTH, TpeOyromeld NpOJOJDKUTEIbHON  KOHIIEHTpAalMd BHUMAHMS,
CaMOCTOSITENIbHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJibTarT.

B ocHoBe wmeronuku oOyyeHusi anreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJIM3a JICKUT JeATEIbHOCTHBINA IPUHIUI O0yYEHHUS.

B crpykType yueOHOTO Kypca «Anredpa M Hayajla MaTEMaTUYECKOIO
aHaJln3a» BbIAETIEHBI CIEAYIOUINE COAEpKaTeIbHO-MEeTOANnUecKue TuHuM: «Yucna
U BBIYUCICHUS», «DYHKINU U TpapuKny, « YpaBHEHUS U HepaBeHCTBa», «Hauamna
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa M Jiorhkay. Bce OCHOBHbIE



COJICPKATETHHO-METOINYECKHE JIMHUM H3YYalOTCsS HAa NPOTSDKEHUH JBYX JIET
oOy4yeHHsT Ha YpPOBHE CpeAaHero o6mero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSS
ApyT Apyra W MOCTENEHHO HACHIMASCh HOBBIMA TeMaMU U pasjenamu. [laHHBIHI
y4eOHBI KypC SBJSIETCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEeIuHSET B cebe
COJIep)KaHWE HECKOJbKMX MAaTeMaTHYeCKHX ITUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHS, MAaTeMaTHYECKUH aHajaHu3, TEOPHs MHOXKECTB, MaTeMaTHdecKas
agoruka u apyrue. [lo Mepe Toro kak oOydarommuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEeMAaTUISCKUM aIiapaToM, Y HUX TOCJIEI0BaTEIbHO POPMUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTeMAaTHYeCKyl0 MOJENb pPealbHOU
CUTYyallu, TIPUMEHATh 3HAHUSA, TIOJyYCHHBIC MIPU M3yUYEHUU YUEOHOTO Kypca, s
PEIIEHHS] CAaMOCTOSATENEHO C(HOPMYITUPOBAHHON MaTeMAaTUYECKOH 3a/1auu, a 3aTeM
WUHTEPIIPETUPOBATH CBOM OTBET.

ConepkarenpHO-MeTOIMYEeCKass JTUHUS «UWclia U BBIYUCICHHUS» 3aBepIiacT
(dbopMUpOBaHNE HABBIKOB UCIIOIB30BAHUS ACHCTBUTEIBHBIX YHCEI, KOTOpOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasosanusi. Ha ypoBHe cpemnero o0riero
oOpa3oBanusi 0coboe BHUMaHue ynemnsieTcs (OPMUPOBAHHIO  HABBIKOB
PAIMOHATBFHBIX BBIYMCICHHH, BKJIIOYAIONIUX B CE0S MCIOJIH30BAHUE PAa3IMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JeNaTh NPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIUHCJICHHSI, OLICHUBATh YWCJIOBBIC BBIpAXEHUS, PabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaroIIUMCS MHOXECTBA HATypPaJIbHBIX, IIEIIBIX,
pAallMOHANBHBIX ¥ JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaXJaoM H3 O3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalu: JIeJICHHE Haleo,
ONIEpUPOBAHME OCTaTKaMHW HAa MHOXKECTBE IICNIbIX YHCEeJ, OCOObIe CBOWCTBA
PAIMOHANBHBIX M MPPALMOHATBHBIX YHCEN, apU(PMETHYSCKIE ONEePAIIH, 8 TAKKe
W3BJICUCHUE KOPHS HATYPAJIbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTeNTbHOMY PACIIMPEHUIO KpPyra HCIOJBb3YEeMBIX YHUCENT H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TMPUMEHEHHS IS PEIICHUs Pa3uYHbIX 3a7ad
dopmupyeTcss TpeACTaBICHHE O SIMHCTBE MATEMAaTHKH KaK HayKd U €€ pOJiH B
MIOCTPOSHUH MOJIENICH pPEabHOTO MHpPA, MIMPOKO HCIONB3YIOTCS 0000IIeHUEe u
KOHKPETHU3aIHS.

Jluanst «YpaBHEHHS U HEPABEHCTBA» PEATU3YETCs] HAa MPOTSHKECHUH BCETO
oOydeHHss Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHUs, MOCKOJBKY B KaKIOM
paznene IIporpammbl MpexyCMOTPEHO pEUIeHHE COOTBETCTBYIOIMX 3anad. B
pe3yibTare OOydYarolmuecss OBJAJCBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMoOHAaNbHBIX, UPPAIMOHANBHBIX, TOKA3aTeIbHBIX, JIOTAPUDMUYECKUX |
TPUTOHOMETPUUYECKUX YpPaBHEHHWH, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydeHHbIE YMEHHs IIUPOKO HCIIONB3YIOTCS TIpU
UCCIIeIOBaHNH (DYHKIMK C TIOMOIIBIO TPOU3BOTHOMN, MPH PEIICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJEHUE HauOOJBIINX M HAMMEHBIIUX 3HaYE€HUN (PYHKIIHU.
JlanHasi copepxarenbHasi JUHUS BKIIIOYAeT B ceOsl Takke (OpMUPOBAHUE YMEHUI
BBIMOJHATH  pacu€Ttel 1Mo  Qopmyiam, MpeoOpa3oBaHUS  PalMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAaKXKE BBIPAKEHUH,
CoJlep)KalllMX CTeNeHu M Jjorapudmbl. brarogaps u3yudeHuro anreOpandyeckoro
MaTrepuasa  MPOUMCXOAWT  JAJbHEWIIEEe  pPa3BUTHE  ANTOPUTMHUYECKOIO U
abCTPaKTHOTO MBILIUICHUS OOydYarolmuxcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccykaeHuid, paboOTel C  CUMBOJIBHBIMM  (OpMaMu,  IpeACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(pQEKTUBHbIE HHCTPYMEHTBHl I PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

ConepxarenpHo-MeToaudeckass JUHUS «DyHKIUM U TpauKW» TECHO
HepereTaeTcs ¢ IPYIrMMH JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIECA0BATEIBHOCTh U3YUEeHHs MaTepuaa. M3ydenne crerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBOHCTB
U rpaduKOB, UCTIOIb30BaHUE (DYHKUIMU IS pEelIeHUs 3a7ad U3 APYrHX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pEUICHHEM ypaBHEHUH U HepaBeHCTB. lIpu »TOM Oo0sblIOE BHUMaHHE
yaensietcs: GOpMHpPOBAHUIO YMEHHUS BbIpaXXaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIEAOBATh MOJY4YEHHbIE (YHKIMH, CTPOUTHh HUX
rpaduku. Matepuan 3Tol cojiepKaTebHON JIMHUW HalleJIeH Ha pa3BUTHE YMEHUUN
Y HABBIKOB, IIO3BOJSIIOIIMX BBIPAXATh 3aBUCHUMOCTH MEXIy BEIMYMHAMHU B
paznuuHOi (opMme: aHATUTUYECKOM, rpaduyeckoi u cioBecHou. Ero msyudenwue
CHOCOOCTBYET Ppa3BUTHUIO aNTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIeHNIO U KOHKPETU3AINH, UCTIOTH30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTUYECKUX, TaK M NMPUKIAIHBIX 3a1ad,
JOCTYMHBIX OOyYaromuUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpauky CIOXHBIX (DYHKIMA, ONpPENEeNiaTb HUX HAuWOOJIbIINE W HAaWMEHBIIHNE
3HAYEHMsI, BBIYUCIATH IUIOMIANd (UTYp U OOBEMBI TEJN, HaXOIUTh CKOPOCTH U
YCKOpEeHMsl IIpoleccoB. JlaHHas colep:KaresibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH ITOCTPOEHHUSI MaTeMaTHYECKUX MOJENIEH peaJbHbIX CUTYalluH,
NO3BOJISIET HAXOJIWUTh HAWIy4Illee pENIEHWE B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-9KOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMU MaTE€MaTUYECKOIrO
aHaJIn3a CIOCOOCTBYET Pa3BUTHIO A0OCTPAKTHOTO, (POPMajbHO-JIOIMUYECKOIO U
KpEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHMH pacClO3HABATh IPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHMKE M HcKyccTBe. OOydaromuecs y3HaKT O



BBIJIAIONINXCST pe3yibTaTaX, MOJYYEHHBIX B XOJI€ PAa3BUTHUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpPaX.

CopeprkarenbHO-MEeTOAUYeCKass TuHUS «MHOXKECTBA M JIOTHMKa» BKJIIOYACT B
ce0si DJIEeMEHTbl TEOpUM MHOXKECTB U MATEMaTUYECKOM JIOTMKU. TeopeTuko-
MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KypPC IIKOJIBHON MaTeMaTUKU
¥ TIpeaiaraloT Hau0oJiee YHUBEPCATbHBIM SI3BIK, OOBEIMHSIONINA BCE pa3feibl
MaTeMaTUKH # €€ TPWIOKEHUW, OHHM CBSI3BIBAIOT pPa3HBIE MATEMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO [aTh
BO3MOXKHOCTh OOy4arolieMycss IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTeMaTWKH W HMCIOJb30BaTh €ro /i BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TNPU3HAKOM MaTEMaTHKH KaK HAyKd CJIeAyeT MpU3HATh
CBOWCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAaHUE OMPEIACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTE€MaTUYeCKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILIECHUS
00y4aromuxcsi, TO3BOJSIET UM CTPOUTH CBOM PACCYXACHHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKH KPUTHIECCKOTO MBIIIICHHUS.

B yuebHom kypce «Anrebpa W Hayalla MaTEMaTHYECKOTO aHAJM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJIEIUPOBAHMS, KOTOPBIE MPU3BAHbI
crnocoO0cTBOBAaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peabHbIX
CUTyaIllii, WCCIEIOBAaHUS HTHUX MOJCICH C TOMOINBIO ammapara anreOpsl u
MaTEMaTU4YECKOTO aHalii3a, WHTEPIIPETAIllii TOJYyYCHHBIX pe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHbI B KXK/IbIH U3 Pa3/IeJIOB MIPOrPaMMBbl, TOCKOJIbKY BECh MaTepUal
y4eOHOro Kypca HIMPOKO HMCIOJIb3YETCs JJIA peuleHus] MpUKIaAHbIX 3anad. [lpu
pEUIEHUN  pealbHbIX  MPAKTUYECKUX  3a/Jad  oOydyaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCIIOJIP30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MIPOOIEMy.
HesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pEIICHHMS NPUKIAJHBIX 3aja4
OpraHu3yeTCs B MPOIIECCe U3YUYEHUsI BCEX TeM YUeOHOro Kypca «Ayredpa u Hayana
MaTeMaTHYECKOTO aHaIu3ay.

Ha wusyuenme yuebHOro Kypca «Anrebpa W Hayala MaTeMaTUYECKOTO
aHanu3a» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KITACC

Yucnaa v BBIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Tepuoanueckue apodu. [lpumenenue npoOeil ¥ MPOLIEHTOB s
peLIeHUs NPUKIAIHBIX 3aa4 U3 Pa3JIMYHbIX OTpAciel 3HAHUW U PEaJbHON KU3HMU.

JenictButenpHble uuciia. PanudoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckre  omepani ¢ JCUCTBUTENBHBIMH  4YHCIaMdA.  MOJyJb
JNEUCTBUTEILHOTO YUCIA U ero cBoMcTBa. [Ipubnmk€HHbIE BHIYMCIICHMS], TIPABUIIA
OKpYTJICHHUS], IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uenbiM nokazateneM. bunom Herlotona. Hcnosib3oBanue
MOAXOISIIIEH (POPMBI 3aMKUCH ACUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEACTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHON CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecsTuyHble W HaATypalbHbIC
JoTapuQMBbI.

CHHyC, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCJIIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCHHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMS U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIbHBIE ypaBHEHUSI M ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pelIEeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHHUS MEJIBIX U APOOHO-PAIIMOHAILHBIX YPaBHEHUN U
HEPABEHCTB. MHOrOwIeHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHoOrouneHsl ¢  LEJIBIMA
ko3punmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUM, COAEPKAIIUX CTEIIEHU U KOPHH.

HppanmonanbHbie YPaBHEHMUS. OcHOBHbIE METOBI peLICHUS
VPpalHOHAIBHBIX YPABHCHUMU.

[TokazarenbHble ypaBHEHUs. OCHOBHBIE METOJbl PEIICHUS IMOKA3aTEIbHbBIX

YPaBHECHUU.

[IpeoOpazoBaHue BbIpaKeHHH, COAEPKAIIUX JIOTAPUDMBI.

Jlorapudmuueckue YpaBHEHHS. OcHoBHBIE METO/IbI peLIeHUs
JorapuMHUIECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyJIbL. [IpeobpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUI. Perienrie TpuroHoMeTpuiyeckux ypaBHEHUN.



Pemienne cucreM NMHENHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMil. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYCHMsI, IPUMEHEHUE OIPEACIIUTENS s PEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHne NpUKIAIHBIX 3a7a4 C NOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lcciienoBaHue IIOCTPOCHHOW MOJEIU C
NOMOILBIO MaTPHIL U ONIPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEH PEAbHOM CHUTyalMH C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHMN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7a4 M 3a7ady M3 pa3lIMyHbIX 00JacTel HayKd M peanbHOU
KU3HU.

DyHKIUM U TPAPUKHU

Oynkuus, crnocoObl 3afaHus ¢GyHKIuUU. B3anMmHO o00paTHbIe (QYHKIHH.
Komnosunus ¢ynkuuit. 'padux  dyHkimu. DnemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKITUH.

ObnacTh onpeneiaeHus U MHOXECTBO 3HaueHuil Qynkuuu. Hymm QyHkumu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE M Heu€THbIe QyHKIUU. [lepuoanueckue
bynkmun. [IpoMexyTkn MOHOTOHHOCTH (GYHKIUUA. MakKCHUMyMbl U MHHHMYMBI
¢bynkuuu. Hanbosnpiiee 1 HauMeHblee 3HayeHus: QyHKIMKU Ha POMEXKYTKE.

Jluneiinas, kBaApaTuyHas W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast pyHKIMS C HATypaJdbHBIM M LENbIM MoKka3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTENMeHU Kak (PyHKUUM oOpaTHOMU
CTEIIEHU C HATYpAJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHass u Jjorapupmuyeckas (yHKUHUHA, UX CBOWCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUN A peICHUS] ypaBHEHUIA.

TpuronomeTpruyeckass OKpPY>KHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIMNA YUCIOBOTO apryMEeHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peaibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajimn3a

[TocmenoBaTeIbHOCTH, CHOCOOBI 3amaHUs IIOCJIEAOBATENLHOCTENH. MeTon
MaTeMaTH4eCKON WHIYKLIHH. MoOHOTOHHBIE u OTpaHUYCHHbIC
MOCJEA0BATENBLHOCTU. VICTOpUS BO3BHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckas 1 reOMETpHUEcKas mporpeccud. beckoHeyHo yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpruecKon
nporpeccuu. JIMHENHbIN U SKCIIOHEHIMAIIBHBIN pocT. Hncno e. Dopmyia CII0KHBIX
NpoueHTOB. Mcnosib30BaHWE TMPOTrpeccHd U PEIICHUS pealbHbIX 3aaad
IPUKIAAHOIO XapakKTepa.



HemnpepriBHble (GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkuuil. CBoiicTBa (YHKIMII HENpPEpBIBHBIX Ha OTpe3ke. Mertoa
WHTEPBAJIOB [UI PELICHUS HEPABEHCTB. [IpuMeHeHHne CBOWCTB HENPEPBIBHBIX
(GyHKIMI 1715 penieHust 3a4a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpeaenenrue, reOMeTpUIecKuil 1
(bu3znyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy GpyHKIUU.

[TpousBogubie  anmeMeHTapHbix  ¢yHkiui.  [IpousBomnas ~ cyMMmbl,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIMH (PYHKIIUH.

MHokecTBa M JI0rHKA

MHoxecTBO, onepalyy HaJ MHOXECTBAMM M MX CBOMCTBA. JlmarpaMMsbl
Olinepa—Benna. IIpumeHeHHWe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMsI PEATBHBIX NPOLECCOB W SABJICHUM, NPU PELICHWHM 3a7a4 W3 JAPYIuX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOICTBO MaTeMaTHYECKOIo OOBEKTa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHMUS.

11 KIIACC

Yucaa v BBIYUCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne NMpU3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoypmuik ol nenutens (ganee — HOJI) m HamMmeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa 1is pemeHus
3a7a4 B LEJIBIX YUCIIAX.

Kommnekcuple umncnma. AnreOpawdeckas W TpPUTOHOMETpUYEecKas (HOpPMBI
3alUCU KOMIUIEKCHOTO 4Yucia. ApudMeTHueckue ornepaludd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHn u3 KOMIUIEKCHOrO uuchaa. [Ipumenenue
KOMITJIEKCHBIX YMCEIl IS PENICHHs PU3NUECKUX U TEOMETPUIECKUX 3a71a4.

YpaBHeHMS U HEPaABeHCTBA

CucrteMa ¥ COBOKYNHOCTb YpPAaBHEHHH M HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTO0op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHre TpuroHOMeTpUIEeCKUX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelIbHbIX U  JIOrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEH paldOHATIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEILHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a/ad U 3a/Jad U3 Pa3Iu4HbIX oOJacTedl HaykKu M pPeajbHOU
YKU3HH, UHTEPIPETALMS [OJYYEHHBIX PE3YJIbTaTOB.

DyHKUMU U TPaPUKH

I'paduk xommosunum GyHkud. ['eomerpuueckue oOpas3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINHN, UX CBOWCTBA U TpadUKU.

['padrueckne meronbl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Wcnonb3zoBanue rpa@ukoB QYHKIUN JUIsi HUCCIEIOBAHUSA TPOLECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3aJad U3 APYTHX Y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HMU.

Hauvaja MaTeMaTH4ecKOro aHajimn3a

[IpumeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCcTpeMyMbl.  Haxokaenue  HamOOJBIIEr0O W HAUMEHBIIETO  3HAYCHUM
HENpephIBHON (YHKIIMHM Ha OTpPE3KeE.

[IpumeHeHne NpPOM3BOMHOM ISl HAXOXKICHHUS HAWIy4dllero peleHus B
NPUKIAIHBIX 3a/Ja4ax, Il ONpPEAETEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3aaHHOTO (DOPMYJIOM HIIH TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNuTerpain. I'eomeTpuueckum CMBICII VHTErpala. Brruucienue
onpenenéHHoro uaTerpana mno gopmysne Herotona-Jlebuua.

[IpumeHeHue uwHTErpana Jis HAXOXJEHUs IUIoWafed TUIocKux Guryp u
00BEMOB reOMETPUUECKHUX TEJI.

[Tpumepsr pemennii nuddepeHINanTbHBIX ypaBHEHUH. MareMaTtudyeckoe
MOJICIMPOBAHUE pEANbHBIX IMPOILECCOB C TOMOIIBIO Au(depeHnaIbHbIX
YPaBHECHUU.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHHIA

JIMYHOCTHBIE PE3YJbTATBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMK 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUM,
MpoIEAYp TPAKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMNPOCHI M JPYroe), yMeHHue
B3aUMOJIEUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
GyHKIUSIMHA 1 Ha3HAYCHHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXKAAHCKON HJIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB M POCCUUCKOM MAaTEMaTUYECKOU IIKOJIBI,
UCIIONb30BaHUE JTHUX JOCTIKEHHMH B JAPYTMX HayKax, TEXHOJOTrusiX, cepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIEHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTMKEHUHM HAyKd M JEATEIbHOCTbIO YYEHOr0, OCO3HaHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OyAYILIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYas 3CTETHUKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCy ICHUNH, BOCIPUUMUYHBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTU4YeCKHUE 3HaHUS B
MHTEpecax 3/10pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHTAaHHE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTZIbIXa, peryJisipHas (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOJIIO0HUs, HHTEpec K
pa3nuuHeiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSAMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,



TOTOBHOCTb U CIHOCOOHOCTh K  MareMaTHMYeCKOMy  OOpa3oBaHMIO U
caM00Opa30BaHMI0O HA TMPOTSHKEHWHM BCEW JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEILIEHUH MPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0J10TMYECKOr0 BOCTIMTAHHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMUECKON  KyJbTYpbl, IOHMMAHHUE BIHUSHUSA
COLIMAIBHO-9KOHOMUYECKUX MPOLIECCOB HA COCTOSIHME NPUPOAHOW M COLMAIBHOU
Cpelibl, 0OCO3HaHME TTI00aTHHOTO XapaKkTepa 3KOJOTHUYECKUX MPoOIeM, OpUEHTALIUS
Ha TPUMEHEHME MAaTeMaTHMYECKUX 3HaHWM /i1 peleHus 3azad B 00JacTu
OKpYyXKarollel cpeapl, IUIAaHUPOBAHUE IIOCTYIIKOB M OLEHKHM HX BO3MOXKHBIX
HOCJEACTBUM ISl OKPY’KAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd U OOIIECTBEHHOM  NPAKTUKH, [OHUMAaHHE
MaTEMaTHYECKONM HayKM Kak c@epbl 4YeIOBEUECKON MAESITENbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA pPa3BUTUS LMBWIN3ALMH, OBJIAJIEHUE S3BIKOM
MaT€MaTUKM W MaTeMaTU4YeCKOW KyJbTypOHM KakK CpEJCTBOM IIO3HAaHUA MHpA,
TOTOBHOCTh OCYIIECTBJIATh HPOEKTHYKD U MCCIEI0BATEIbCKYIO ACSITEIbHOCTD
WHAMBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

basoBble jornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, MOHATUH, OTHOLIEHUM MEXAy MOHATUSAMH, (QOpMYJIUPOBATH
OIpezeNieHUs MOHATUH, YCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLH,
OCHOBaHUs AJ11 0000IIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIHN3a;

BOCIpUHUMATh,  (GOPMYyIHMPOBaTbH U  MPeoOpa3oBBIBATH  CYKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EUHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOACHUAX U YTBEPKACHUAX, IpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JieNaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
VMHIYKTUBHBIX YMO3AKJIFOUEHHUM, YMO3AKJIFOUEHHH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEINBHO JAOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(mpsiMbIE€ ¥ OT MPOTUBHOI'0), BEICTPAUBATh apryMEHTALIMIO, IPUBOJANUTD NIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHMs, BbIOMpaTh Haumbojee MOAXOMALMH ¢ yuéToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciieqoBaTeIbCKUe 1eiCTBUA:

UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHe,  MpoOieMy,
yCTaHABJIMBATh MCKOMOE W JaHHO€, (OPMHPOBATH TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIINI0, MHEHHE;

IPOBOANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEIOBaHHIE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOrO 00bEKTa, SIBJICHUS, TpoIlecca,
BBISIBIICHUIO 3aBUCMOCTEN MEXTY 00BEKTaMH, SIBJICHUSIMH, [TPOLIECCAMU;

CaMOCTOATENBHO (HOPMYIIMPOBaTH 0OOOLICHUS W BBIBOJBI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, HCCIEAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
NPENOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJIATH JeUIUTH HHGOPMAIIUHU, JTAHHBIX, HEOOXOJUMBIX NJIsl OTBETa HA
BOMPOC U ISl pEIICHUS 3a/1a4H;

BbIOMpaTh UH(POPMAIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMaTH3UpPOBaTh U MHTEPIPETUPOBATh HH(POPMALMIO PA3IUYHBIX BHIOB U
¢dbopm npencTaBieHuUs;

CTPYKTYypUpOBaTh HH(OPMAIINIO, MPEACTABIATh €€ B PA3NUUYHBIX (opMax,
WLTIOCTPUPOBATH TpadUvecKH;

OLIEHUBATh Ha/IEKHOCTh uHpOpMaLIUN o CaMOCTOSITEIILHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeHCTBUS

OOmmenne:

BOCIIPMHUMATh U (DOPMYJIMPOBATH CYKJACHHUS B COOTBETCTBUU C YCIOBHUSIMU U
1EeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy pEIICHUs 3a7aud,
KOMMEHTHUPOBATH NMOJTYUYEHHBIN pe3yibTarT;

B X0Ji¢ 0OCYXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBI,
npoOJieMbl, pelraeMoil 3aJayd, BBICKA3bIBATh HJEH, HAlleJIEHHbIE Ha ITOMCK
pEelIeHUs, COIMOCTaBIISITh CBOM CYXJEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>XKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (hopme
bopMyIMpPOBaTh PA3HOTIIACHS, CBOM BO3PAKCHMUS;

MPEACTABIATh PE3YJbTAThl PELICHUs 3a/Jaul, IKCIIEPUMEHTA, UCCIICI0BAHUS,
MPOEKTa, CaMOCTOSITEJILHO BbIOMpATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad
MIPE3EHTAIUN U 0COOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIE YHMBepcaJbHbIE Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIOCO0 PELIeHUs C
y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BJaJ€Th HABBIKAMU  [O3HABAaTEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEPIIIAEMBIX JCHCTBUN M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YIhTATOB, BIA/ICTh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL Tpoliecca W pe3yJibTaTa pelieHus
MaTeMaTUYECKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELLICHUHU 3a/1auHu,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JIAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEJU U YCIOBUAM, OOBSICHATH TPUUYUHbI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTD:

MOHUMATh M HMCIOJIL30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYJTBHON
paboThl TpU peuIeHUuH Y4YeOHBIX 3aJay, MPUHUMATHh LeJb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThI, pacrpeaciisiaTh
BUIbl PpaboT, OOTOBapHMBATHCS, OOCYXKIaThb NPOLECC U pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOIBKUX JTIOACH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkIaeHUS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» M HHBIE), BBINOJHATH CBOIO 4YacTh paldOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMHM 4YJICHAMH KOMaH]Ibl, OIIEHUBATH
KaueCcTBO CBOETO BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CIEAYIOIIHE
IpEeAMETHbIE PE3yNbTAaThl MO OTACIbHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayasla MaTeMaTHYeCKOTO aHaAITN3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJITHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OeCKOHeuHas
nepuoanuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBLHOIO YNCIIA;

OPUMEHATh JpoOM ¥ TIPOIEHTH I PEIICHHS MPUKIAIHBIX 3a7ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEabHOU KU3HU;

NPUMEHSTH NPUOIKEHHBIE BRIUMCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUIKY U
OLIEHKY pe€3yJIbTaTa BIYMCICHU;



CBOOOZHO OMNEpUpPOBaTh MOHATHEM: CTENEHb C IEJNbIM I[OKa3aTeleM,
UCIIOJIb30BATh MOAXOAAILYI0 (POPMY 3alHUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NPEACTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHU;

CBOOOIHO ONEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHATIBHBIM MOKA3aTeNIEM;

CBOOOMHO OINEpPUPOBaTh MOHATUSAMU: JOrapudmM 4dHCIA, IECATUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEPUPOBATh MOHSITUSAMM: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YKCJIOBOIO apIyMEHTa;

ONEPUPOBATh NOHATUAMH: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATH pa3IMYHble METOJbl PEIICHUs pPalMOHANBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHSATbH METOJ HHTEPBAIOB Uil PELICHUs
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOUJIEH C IedbMH KO3 (uUIMeHTaMi, KOPHM MHOTOYJIeHa, HPUMEHATH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3dy u teopemy Buera
JUIS peLeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATUAMM: CHUCTEMA JIMHEWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENh MaTpUlbl 2 X 2 W €ro I'EOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOICTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHHS,
IIPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEWHBIX YPAaBHEHWU,
MOJIEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIUBI0 MAaTpUIl U OIpPEHECIMUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTaT;

UCIIONb30BAaTh CBOMCTBA JIEHCTBUH C KOpHSAMHU [JIsl MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH NPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAILMX CTEIEHH C
paLMOHAIBHBIM [T0KA3aTEIIEM;

WCIIOJIb30BaTh CBONCTBA aorapudMoB TUISL npeoOpa3oBaHus
Jorapu(pMHUECKUX BBIPAKECHUM;

CBOOOZHO ONEpUpOBaTh NOHATHUAMM: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUEcKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C IOMOIIbIO PABHOCUIIBHBIX
NIEPEXO0B WM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUEe (HOPMYIIBI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHU;

CBOOOZHO OMEpPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUISl  PEIIEHHs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBATh pealibHble CHUTYalldd Ha S3bIKEe aiureOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEpPABEHCTBA IO YCJIOBHIO 3aJayH, MCCIEIOBATh
IOCTPOEHHBIE MOJIEININ C MCIIOJIb30BAHUEM allllapara ajareopsl.

DOyHKUMH U TpaPuKu:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (QYHKIUS, CIOCOOBI 3aaHus (QyHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (PyHKUMNA, TrpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QyHKIIHIA;

CBOOOZHO ONEpPUPOBATH NOHATUAMU: OOJIACTH OINPEAEICHUS U MHOMXECTBO
3HaYeHUN PYHKIMH, HYJIM QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO OMEpUPOBATh TMOHATUSMHU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanydeckre QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (DyHKUMH, HaumOOJblllee M HaWMEHbIIee 3HaueHHue (YHKUIUU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUAMMU: CTEIEHHAs (YyHKLUS C HATypaJbHbIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS N-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENEeHU ¢
HaTypaJIbHbIM I10Ka3aTeleM;

ONEepUpPOBaTh MNOHATUAMM: JIMHEHHAs, KBaJpaTudyHas U JIpOOHO-TUHENHas
(yHKIMM, BBIIOJIHATh 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOZHO OIEpPUPOBATH MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
GyHKIMM, UX CBOMCTBA M TpaduKu, HCHOIb30BaTh MX TpaduKU A pelieHUs
YPaBHECHUI;

CBOOOZHO ONEpPUpPOBaTh NOHATHAMM: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OTpe/ieNieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMeHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIAEAOBAaHUS MPOIECCOB U
3aBHCHMOCTEH MpU PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M PeabHOU
KU3HU, BBIpaXXaTh (hOpMyIamMH 3aBUCUMOCTU MEX]y BEINUYMHAMY;

Hauaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOZHO OMEpUpPOBaTh MOHATHAMH: apuPMeTHUecKas M TeoMeTpHuecKas
nporpeccusi, 06CKOHEUYHO yObIBaIOIIasi T€OMETpUUECKasi MPOTrPeCcCHsi, TMHEUHBIN U
HKCIOHEHLIUAJIBHBIA POCT, (OPMyJIa CIOKHBIX MPOLEHTOB, UMETh IPE/ICTABICHHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh NPOIPECCUU AJI PELICHUs pEalbHbIX 3aJad MPUKIATHOTO
Xapakrepa;



CBOOOHO OMEpPUPOBATH MOHITHSIMHU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCJIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOrO0 aHaliu3a KaKk aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OMEpUPOBATh TOHSTUSMHU: HEMpEPbIBHbIE (YHKIMHU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCUMOTOTHI rpaduka QyHKINHY;

CBOOOZHO OMEpUpPOBaTH MOHATHEM: (DYHKLHMS, HENpephIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMN SISl pELISHUs 3a]1ay;

CBOOOJTHO OIEpUpOBaTh TMOHATUSMHU: TepBas U BTOpasi IPOU3BOAHbBIE
byHKIMY, KacaTenbHas K rpaduky QyHKIUU;

BBIYMCIIATh [TPOU3BOAHBIE CYMMBI, IPOU3BEAECHUS, YACTHOIO M KOMIIO3ULUU
IBYX (PYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BAaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MPOU3BOJHOM st
pelIeHus 3a1ay.

MHoxkecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBAaTh TMOHATHUSMU: MHOXKECTBO, OMNEpaLUUd  HaA
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amapar Jjisl OMUCAHUs PEAIbHBIX
IPOLIECCOB U SBJICHUM, IPU PEIICHUU 33]1a4 U3 APYTUX y4eOHbIX MPEIMETOB;

CBOOOZHO OINEpPUPOBaTh MOHATUSMU: OINpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMATHYECKOT0 O0OBEKTA, J0Ka3aTEIbCTBO, PABHOCUIIbHbBIE
YPaBHEHHS U HEPABEHCTBA.

K konmy ob6yuenuss B 11 kJjacce o0OydyarIIMICAd TOJYYUT CIECAYIOIIHUE
NpEeAMETHbIE PE3yNbTAaThl MO OTACIbHBIM T€MaM pabouell mporpamMmbl y4eOHOIO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIN3ay:

Yucsia ¥ BIYMCJICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: HATypaJlbHOE M LEJO€ YHCIIO,
MHOKECTBA HATypaJbHbIX M LEJIBIX YUCEJ, MCIOJIb30BaTh MPU3HAKU JEITUMOCTH
uensix ynucen, HOJ[ u HOK HaTypanbHBIX 4Mcel AJis pelieHus 3a/1ay, IPUMEHATh
anroput™m EBKina;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HaTypaJbHBIE YHCIIA B PA3TUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YMCIIO M MHOXECTBO
KOMIUIEKCHBIX YHUCEJN, MPEACTABIATh KOMIUIEKCHBIE YMCa B ajure0panyeckoil u
TPUTOHOMETPUUYECKON (hOpMe, BBIMIOIHATH apu(METUUECKUE OMEpAlUU C HUMU H
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpUpPOBaTh MOHATHUAMU: HppaIlMOHAJbHBIE, MOKa3aTeIbHbIE U
jgorapu(MuuecKre HEpPaBEHCTBA, HAXOAUThb HUX PEIIEHUS C  I[OMOIIBIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYILIECTBISITh OTOOP KOpPHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOZHO OMEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOoOXoawmbie  (HOPMYNBI  JJIT  PEIICHHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PEUICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, HUPPALHOHAIBHBIX, MTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHECHUI 1 HEPABCHCTB;

perarb palOHAIIbHbIE, UppAaLMOHAJIbHBIE, NOKa3aTEeJbHBIE,
jgorapupMUYecKUe U  TPUTOHOMETPUYECKHE YpPaBHEHHMS M  HEpPABEHCTBA,
CoZEpIKaIKE MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKkre MEeTObI IS PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKKe 3a/1a4d ¢ IapaMeTpaMHy;

MOJICJIMPOBATh peajbHble CUTyallMd Ha S3bIKE alredpbl, COCTaBJIATh
BBIPDQKECHUS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C MHCIOJb30BAHUEM afmapara anreOpsl,
VHTEPHPETUPOBATH MOJTYUYEHHBIN PE3YJIbTAT.

DOyHKUMH U TpaPuKu:

CTPOUTh Tpauku KOMIO3UIMU (GYHKUHUNA C TMOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHMH M  HEpPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO OMEepUpOBaTh MOHATUSIMU: TpadUKU  TPUTOHOMETPUUYECKHUX
byHKIM;

OpUMEHATh (GYHKIUUA IS MOJCIMPOBAHUS W HCCIEAOBAHUS peaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajmn3a:

UCITI0JIb30BaTh MPOU3BOJIHYIO JJIsl UCClIeIOBaHUs (YHKIUA HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIICE U HAUMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW HA
OTpE3KE;

WCIIOJb30BaTh MNPOU3BOAHYIO JISI HAXOXKACHUS HAWJIY4IIEero PELICHUS B
NPUKIAIHBIX, B TOM YHUCJE COLMAIBbHO-JKOHOMHMYECKHX, 3ajadax, M
OmpeaeseHUus] CKOPOCTHM M YCKOpPEHHUsl IMpollecca, 3aJaHHOro (opMyJsion wiu
rpaduxom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpal, HAXOJWUTh NEePBOOOpa3HbIE 3JIEMEHTAPHBIX (QPYHKIUA U BBIYUCIATH
uHTerpan no gopmysne Hototona-JleiiOnua;

HAXOJUTh IUIOUIA/IN THIOCKUX (GUTYp U 0OBEMBI TEIl C TOMOUIBIO HHTETpaa;

UMETh MpPEJICTaBIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TNpUMepe
cocTaBiieHUs T PepeHnanbHbIX YPaBHEHUI;

peliats MpHUKIaJHbIE 3a7a4d, B TOM YHUCJE COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMslI Bcero Konrpoabrpie  TMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypcsl
MHO0X€eCTBO I€HCTBUTEILHELIX YHUCE.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBbl TUHENHBIX
YpPaBHEHUI
) Oynkiuu v rpaduku. CreneHHass GyHKIUS C 12 1
LETIBIM [T0Ka3aTeIeM
3 Apudmerndeckuil KOpeHb N-0i CTENECHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [Toka3zarenbHast pyHnkius. [TokazarenbHbie 10 1
YpaBHEHHUS
5 Jlorapudmudaeckas GpyHKIHS. 18 1
Jlorapudmuueckre ypaBHeHUS
6 TpuUroHOMeTpUUYECKNE BBIPAKEHUS U ” 1
YpaBHEHHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoabneie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypchbl
| HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBoobOpasHas 1 UHTETpal 12 1
3 I'paduku TpuroHOMETpUYECKUX PYHKITHAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppaumonanbHble, MoKazaTelbHbIE U 24 1
Jorapu@MuuecKre HepaBeHCTBa
KommiekcHbie uncia 10 1
6 HarypanbHbie u 1ienble ynucina 10 1
CucreMbl palOHATBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JTOTapu(PMUIECKUX 12 1
YpaBHEHUI
8 3agauu ¢ mapameTpamMmu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUU
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne aTa udpoBbIe
n/n Tema ypoxa Bcero Konrpoaenpie  TMpakruteckue i[?»y‘leﬂl/lﬂ :)Iﬁ:)l:ll;OBaTeJIbele
padoTsI padoThI pecypesI
| MHO0ecTBO, onepanuy HaJl MHOKECTBAMH 1
U UX CBOMCTBa
2 Huarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO |
amnmnapara JAJisl pelieHHs 3aa4
Pammmonansabie ynciaa. OOBLIKHOBEHHEIE U
4 JECATUYHBIC TPOOH, TTPOIICHTHI, 1
OCeCKOHEUYHBIC IEPUOANYECKUE APOOH
Pammmonansubie ynciaa. OOLIKHOBEHHEIE U
5 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOINIECKUE APOOH
6 [Ipumenenne qpoOeit u MPOIEHTOB ISt 1
peuieHust MPUKIAIHBIX 3a/1a4
7 [Ipumenenue apoOeit U IPOIEHTOB TSt |
peuieHust MpUKIAIHBIX 3a/1a4
2 JleicTBuTENbHBIC YKcia. PanimonanbHbIe U 1
HMppalyoHalbHbIC YHCIIa
9 Apudmernueckue onepanum ¢ |
JIEHCTBUTEILHBIMA YU CIIAMU
10 Moynb JeHCTBUTEIBLHOIO YHCIIA U €T0 |
CBOMCTBaA




11

[TpuGnuxEHHbIC BEIYMCICHUS, IPaBUIIa
OKpYTIJICHUS, IIPUKHJIKA U OLICHKA
pe3ynbTara BEIYUCICHAN

12

OCHOBHBIE MCTOAbI pCHICHUA LCJIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METO/IBI PEIICHHS 1IEITBIX 1
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEILIEHUS LENbIX U
JTpOOHO-PaLlMOHAIBHBIX YpPaBHEHUHN U
HEPABEHCTB

15

MHoOrouieHsl OT OAHON NEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

16

MHoro4ieHs! ¢ HeIbIMU KO3 QUITHEHTAMH.
Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHH

18

Pewienne cucreM ITMHEWHBIX YPaBHEHUN

19

Marpuia cucTeMbl JINHEWUHBIX YPaBHEHUIA.
Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

20

Onpenenurenb MaTPUIBI 2X2, €10
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUHCJIEHUE €I0 3HAUEHUS

21

[TpumeHeHue onpeaenuTeNs Ui pelieHus
CHUCTEMBI JINHEHHBIX YPaBHEHUN




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN

23

Pewienne npukiiaqHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

24

KoHnTtposnbHas pabdora: "PanronansHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUI"

25

DyHKIUSA, CTIOCOOBI 3a/1aHUsT (PYHKITUH.
B3anmuo obpatnbie pyHkmnu. Kommosutms
byHKIMA

26

I'paduk pyHkumu. DneMeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIMN

27

O0acTp onpeneneHns 1 MHOXKECTBO
3HaueHudt pyHkuuu. Hymu ¢pyHkumn.
[IpomexxyTKH 3HaK MMOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITUU.
[Tepunonnueckue Gpynkuuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIHH

29

MakcuMyMbl ¥ MUHUMYMBI (DyHKITUH.
Haubosnbiiee n HauMeHblIEe 3HAUCHHUE
(YHKLIHMU Ha IPOMEXYTKE

30

JluHeliHas1, KBaJpaTU4HAs U JPOOHO-
AUHeWHas pyHKIHH

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
NOCTPOCHUE TPAPHUKOB STHX (PYHKIUI

32

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHNE TPaPUKOB ATUX PYHKIIUN

33

Crenens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CreneHn ¢ LIETILIM ITOKa3aTeneM. bunom

34 Hsrorona
CrenenHast GyHKIUS C HATypalIbHBIM U

35 LIEJILIM IToKa3aTesieM. E€ cBolicTBa U
rpaduk

36 Kontponsnas pabdora: "CrenenHast
dbynkuus. E€ cBolictBa u rpaduk"

37 Apudmernueckuit KOpeHb HaTypaJlbHON
CTEIIEHU U €ro CBOMCTBA

13 ApudmeTnaeckuii KOpeHb HATypaTbLHOMN
CTEIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKECHHIH,
CoJIepXKalInX CTENEHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BHIPAKCHHIH,
CoJIepXKalInX CTENEHU U KOPHU

A1 [IpeoOpazoBaHMs YHCIOBBIX BHIPAKCHHH,
CoJiepXKaIINX CTENIEHU U KOPHHU
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHU U
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS] UpPALMOHATBHBIX
YpaBHEHU U
Uppannonanbubie ypaBHeHUA. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX
YpaBHEHU U

45 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUU




UPPALMOHAIILHBIX YPaBHEHUN

PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUN

46 UPpAIMOHATILHBIX YPaBHEHHMA

47 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUN
UPPALMOHATILHBIX YPaBHEHHM

43 PaBHOCHIIBHBIE TTEPEXO/Ibl B pELICHUU
UPPAIMOHATIFHBIX YPaBHEHHMA
CgoiicTBa 1 TpaduK KOPHS N-0i CTETICHU

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM MTOKa3aTelieM
CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU

50 KaK (yHKIIMH OOpaTHOU CTENEHH C
HaTYpaJIbHBIM MOKa3aTelleM
KontponsHas padora: "CsoiicTBa u rpaduk

51 KOpHs n-0M creneHu. MpparmonanbHbie
ypaBHEHUS"

5 CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
e€ CBOICTBA

53 CremneHb ¢ pallMOHAILHBIM MTOKA3aTeIeM U
e€ CBOICTBA

54 CreneHb ¢ palliOHAIBLHBIM [TOKA3aTeIeM U
€€ CBOIICTBa

55 [oxa3zatenpHast QpyHKIHS, €€ CBOMCTBA U
rpadux

56 Hcnonp3oBanue rpaduka GyHKIUN 115
pelIeHNs ypaBHEHUI

57 Hcnonp3oBanue rpaduka GyHKIUN 115

pelIeHHs ypaBHEHMI




[TokazaTenbHbie ypaBHEeHUs. OCHOBHbIE

58 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
ypaBHEHU U
[oxa3zatenpHble ypaBHeHUsI. OCHOBHbBIE

59 METO/IbI PEIICHUS [IOKA3aTEIbHbBIX 1
YpaBHEHU U
ITokazarenbHbie ypaBHEeHUs. OCHOBHBIE

60 METO/Ibl PEIIEHUS TOKA3aTEIbHBIX 1
YpaBHEHU U

61 KonTtponbnas pabdora: "[lokazarenpHas 1
¢bynkuus. [lokazarensHbie ypaBHEHUS "

62 Jlorapudm umncna. CoiicTBa Jorapudpma 1

63 Jlorapudm uucmna. CoiicTBa jorapudpma 1

64 Jlorapudm umncna. CoiicTBa Jorapudpma 1

65 JlecATHYHBIE U HATypaJIbHBIE JTOTapH(PMbI 1

66 JlecsaTHuHbIC U HATYpaJIbHBIC JTOTAPUPMBI 1

67 [IpeoOpazoBaHue BBIpAKEHHIA, COACPIKALIIX 1
J0rapuQMbl

68 [IpeoOpaszoBanue BBIpaKEHUH, COIEPKAIINX 1
norapupMbl

69 [IpeoOpazoBanue BBIpAKEHHIA, COACPIKALIIX 1
norapupMbl

70 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U |
rpadux

71 Jlorapudmuueckas ¢pyHKus, €€ CBOWCTBA U |
rpaduk

7 Hcnonp3oBanue rpaduka GyHKIMH 115 |

peleHus ypaBHEHUN




Hcnonp3oBanue rpaduka GyHKIMH 115

73 pelIeHNs ypaBHEHMI
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

74 METO/IbI pEIIeHUS JIoTapu(PMUIECKUX
YpaBHEHU U
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHU U
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHU U

77 PaBHOCWIBHBIE ITEPEXO/IbI B PELICHUU
Jorapu(pMUUECKUX ypaBHEHUI

73 PaBHOCWIIBHBIE ITEPEXO/IBbI B PELICHUU
JOTapuPMHUECKUX ypaBHEHUN

79 Kontposnbnas pabdora: "Jlorapudpmuueckas
bynkuus. Jlorapudpmudeckue ypaBHeHH"

R0 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOIO apryMeHTa

]1 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOIO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTAHT'€HC
YHUCJIOBOIO apryMeHTa
TpuronomeTrpuyeckasi OKpyXKHOCTb,

84 OIIpECIEHUE TPUTOHOMETPUUECKUX

(YHKLNI 9UCIOBOTO apryMeHTa




TpuronomeTpruyeckas OKpyKHOCTb,

85 OnpeAeieHue TPUTOHOMETPUIECKHUX 1
(GYHKIMI YKMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

90 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUN

o1 [Tpeobpa3oBaHre TPUTOHOMETPUYECKUX 1
BBIPAKECHUN

9 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX |
BBIPAKEHUI

93 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUN

94 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI 1

95 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUI 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUI 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
KoHnTtponbHas pabora:

101 "TpUroHOMETPUYECKUE BHIPAKEHUS U 1
TPUTOHOMETPUYECKUE YpPaBHEHUS "

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS |

rnocjienoBareiIbHoCcTeER. MeTon




MaTeMaTUYECKON MHIAYKIIMU

MOHOTOHHBIC U OTpaHUYCHHBIC

103 nocJieIoBaTeabHOCTH. VicTopus ananuza
OCCKOHEUHO MaJIbIX

104 Apudmerraeckast mporpeccust

105 I'eomeTrpuueckas nporpeccus

106 beckoneuHo yObIBaro1iasi reoMeTpruecKas
nmporpeccust

107 Cymma 0ecKOHEYHO YOBIBAIOMICH
FeOMETPHUUECKOMN MPOTrpeccuu

108 JIMHENHBIN U YKCIOHEHIMAIIBHBIA POCT.
Uucno e. ®opmyiia CI0KHBIX MPOLEHTOB

109 JIMHEeHBIN ¥ SKCIOHEHIIMAIIbHBIN POCT.
Yucno e. DopmMyna ClI0KHBIX MPOILEHTOB

110 Hcnonbs3oBanue nporpeccuu sl pelieHus
peaNbHbIX 3a/1a4 MPUKIIAJHOTO XapakTepa

11 KontponsHas pabdora:
"ITocrenoBarenbHOCTH U porpeccun”

112 HenpepriBHbIE PYHKITNN U UX CBOMCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpauKOB
byHKIUI

114 CgoiicTBa GyHKIIMI HEPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa GyHKIMI HEPEPHIBHBIX Ha
OTpe3Ke

116 Metoa UHTEPBAJIOB JUIs pELICHUS

HEPABEHCTB




MCTOI[ HWHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB ISl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIMH 1715 peteHus 3aa1a4

120 IIpuMeHeHre CBOWCTB HEIPEPBIBHBIX
byHKIUI 1715 peteHus 3aa1a4

121 [lepBas u BTOpas npou3BoAHbIC GYHKIUU

122 Onpenenenre, reOMETPUUECKUN CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUI CMBICTT
MIPOU3BOAHOMN

124 YpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

125 YpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIMHA

126 [Ipou3BoHbIE IIEMEHTAPHBIX (QYHKIIUN

127 [Tpon3BogHBIC STIEMEHTAPHBIX (DYHKITHI

128 [IpousBonHas cymMMbl, IPOU3BEACHMS,
YaCTHOTO ¥ KOMITO3UIIMU (YHKIUN

129 [Ipou3BoHAsE CyMMBI, IPOU3BEACHHS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKIUN

130 [Ipoun3BoHAsE CyMMBI, IPOU3BEACHHS,
YaCTHOTO U KOMMO3UIIMU (PYHKIUH

131 Kontponsnast padora: "[IpouszBoanas”

132 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHui: "YpaBHeHus"
133 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"
134 HroroBasi kKoHTpOIBHAs paboTa 1 1
135 Hrorosas kKoHTpOJbHASA paboTa 1 1
136 HOBTOPGHI/IC, 000011IcHHE, CUCTEMATH3AIINS |
3HAHUH
OBILEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

[IpumeneHnne npou3BOIHOM K
uccaea0BaHuio (PyHKITUH Ha
MOHOTOHHOCTH U BKCTpCMYMbI

[Ipumenenne npou3BOTHOM K
uccaea0BaHuio (PyHKITUH Ha
MOHOTOHHOCTB U AKCTPEMYMBI

IIpuMeHeHne pOU3BOJHOM K
UCCIIeIOBaHMIO (QYHKITHI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeneHnne npou3BOTHOM K
UCCIIeIOBaHUIO (PYHKINI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeneHnne npou3BOTHOM K
uccaea0BaHuio PyHKITUH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

Haxoxnenue HauOOJIbLIETO U

HAaUMEHBIIET0 3HAYEeHUsI HEMPEPHIBHON

(GyHKIMH Ha OTpE3Ke

Haxoxnenue HauOOJIbIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMH Ha OTpE3Ke

Haxoxnenne HanOOJIbIIErO U
HAUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnexnne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPBIBHON
(GyHKIMU Ha OTpE3Ke

11

Haxoxnexnne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPBIBHON
(GyHKIMH Ha OTpE3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPBIBHON
(GyHKIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHOM IS
HAaXO0XJIEHUS HAaWJTY4Ilero PEeIICHUs B
MPUKJIAIHBIX 3a7a4ax

14

[IpumeneHnne npou3BOHOM IS
HaXO0XICHUA Haymquero pemeHI/m B
HpI/IKJIaI[HI:IX 3a1a4dax

15

[Ipumenenne npou3BOIHOM JJIs
ompeeeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (OPMYIION WU
rpaduKom

16

[Ipumenenne npou3BOIHOM JJIs
ompeeeHUs] CKOPOCTH U YCKOPEHUS
rpoiiecca, 3a1aHHOTO (OPMYIION WU
rpadgukomM




17 Kommosurus ¢pyHKIui

18 Kommnosumus pyskmmit

19 Kommosurus ¢pyHKIui

20 I'eomeTprueckue oOpa3bl ypaBHEHHN Ha
KOOPAMHATHOM IIOCKOCTH

)1 ['eomerpuueckue 00pa3sl ypaBHEHUN HA
KOOPJAMHATHOM MIIOCKOCTH

2 KonrponsHas padora: "MccnenoBanue
(YHKIMH C TOMOIIBIO TPOU3BOAHOM"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHH.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

’5 [TepBoOOpazHbIe AIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaXOXXIEHHUS IEPBOOOPAZHBIX

2 Hurterpan. ['eomeTprudeckuii CMbICIT
MHTeTrpaja

7 Brruncnenue onpenenéHHOro HHTErpana
o ¢popmyne Hetorona-Jleibnuia

73 Brruucnenue onpenenéHHoro MHTerpana
no opmyne Hetorona-Jleliounna

79 [IpumeHeHne nHTErpana s HaX0XACHUS
TUIOIIAJICH TUIOCKUX QUTyp

30 [IpumeHeHue nHTErpana s HaXoXACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuit qudepeHanTbHbIX

YpaBHEHUI




[Tpumeps! pemenuit udepeHanTbHbIX

32 o
ypaBHEHHI
MaremMaTHuecKkoe MOJICINPOBaHHE

33 pEAJIbHBIX IIPOLIECCOB C TOMOIIBIO
i depeHInanbHbIX ypaBHEHUH

14 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U Tpaduku

36 Tpuronomerpuieckue GyHKINUU, UX
CBOMCTBA U TpapuKu

17 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U TpaduKku

18 Tpuronomerpuieckue GyHKINUU, UX
CBOICTBa U Tpaduku

39 Tpuronomerpuieckue GyHKINUU, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUYECKHUX

40 YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

42 YPaBHEHUH C ITOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUIECKHX

YPaBHEHUH C MOMOLIBIO




TPUTOHOMETPUUECKON OKPY>KHOCTH

Pemenue TpuroHomMeTpuuecKux

44
HEPABEHCTB

45 Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

46 PemreHne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUICCKUX (HYHKIIUMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEILIEHUS
[I0KAa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/BI PELLIEHUS
II0KAa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pELICHUS
ITOKa3aTEIbHBIX HEPABEHCTB

5 OCHOBHBIE METOBI PEILIEHUS
[I0KAa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELIECHUS
Jorapu(MUUECKUX HEPaBEHCTB

55 OCHOBHBIE METO/BI PEILIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

norapuMUYECKUX HEPABEHCTB




OcHoBHBIC MCTOABI PCIICHUA

> UppaloOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHATbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalnoOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHAIbHBIX HEPABEHCTB
61 I'paduueckue MeTObI peLICHUS
UppalMOHATBHBIX YPaBHEHHH
6 I'papuueckue MeTo bl peLIeHus
UppalMOHAIBHBIX YPaBHEHHUH
63 I'paduueckue MeTOIbI pELICHUS
[I0Ka3aTEeNIbHBIX YPAaBHEHUMN
64 I'paduueckue MeTObI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'papuueckue MeTob! peLIeHus
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTObI pELICHUS
JorapupMHUUECKUX HEPABEHCTB
67 I'paguueckue MeTo bl peLIeHus
JorapupMHUUECKUX HEPABEHCTB
I'padguueckue MeTob! peLIeHUs
68 MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX
YpaBHEHUI
I'padmyeckue MeToabl pemieHus
69 MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX

YpaBHEHU I




70

I'padmyeckue MeToabI penieHUs
MOKa3aTeIbHBIX U JIOTapU()MUIECKIX
HEPaBEHCTB

71

I'padmyeckue MeToabl pemieHUs
MOKA3aTeIbHBIX U JOTapU(PMUUECKUX
HEPABEHCTB

72

Kontponbnas padota: "HppanmonaibHbie,
noKa3aTeJbHbIE U JOrapupMUIecKue
HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpandeckast u
TPUTOHOMETpHYECKast (POpMBI 3arucu
KOMIUIEKCHOTO YHClIa

74

KommiekcHbie uncia. Anredpandeckast u
TPUTOHOMETpHYEcKast (pOpMBbI 3arucu
KOMIUIEKCHOTO YHClIa

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMU YHCIIaMU

76

Apudmernueckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMHU

77

N3o0pakeHne KOMIUICKCHBIX YHCes Ha
KOOPJAMHATHOM MIIOCKOCTH

78

N300pakeHNe KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUJIEKCHOTO YuCiIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCCII 1A




penieHus GU3NIECKUX U TEOMETPHUIECKHUX
3a7a4

Konrponsnas padora: "KomriuiekcHsie

82 |
yucia

83 HarypanbHbie u 1ienble yncina

84 HarypanbHsle u niensie yucna

25 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCell

26 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJbIX YUCell

27 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
uensix yucen: HOJl u HOK

28 [IpumeHeHne MpU3HAKOB AETUMOCTH
nensix uncen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJTIO

90 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
LEJBIX YUCEJI: OCTATKU 110 MOAYJIIO
[IpumeHeHue MpU3HAKOB AETUMOCTH

91 LEJIBIX YKceN: anroput™ EBkinuaa nis
pelIeHus 3a/1a4 B LEJIbIX YncIax

9 Kontponbras padota: "Teopust menbix
yucen"
Cucrema v COBOKYIMHOCTh YPaBHEHUH.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIe/ICTBUS

94 CucreMa ¥ COBOKYITHOCTh YPaBHEHUH.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PEIIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPABHECHUN

OCHOBHBIE METObI PELICHUSI CUCTEM U
96 COBOKYITHOCTEHN MppanmoHaIbHbIX
YpaBHEHUI

OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUI

OcHOBHEIE MCTOABI pCIICHHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpPaBHEHUI

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUUECKUX
YpPaBHEHUI

OCHOBHBIE METObI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMudIecKux
YpaBHEHU I

[IpuMeHeHne cucTeM K peleHuto
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3

101 pa3IUYHBIX 00JIacTel HAyKU U PeaTbHOU
KU3HU, HHTEPIIPETALUs OTyUYEeHHBIX
pe3yNbTaToB

[IpumeHeHne cucTeM K peiieHuIo
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

102 pa3IUYHBIX 00JIacTel HAyKU U PeaTbHOU
KU3HU, HHTEPIPETALUs TOTyUYEeHHBIX
pe3yNbTaToB




IIpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a]a4 U 3a/a4 U3

103 pa3IUYHBIX 00JIacTel HAyKU U PeaTbHOU
KU3HU, HHTEPIIPETALUs OTyUYEeHHBIX
pe3yNbTaToB
KonTpomnbnas padota: "Cucrembl

104 paloOHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMuUuecKux
ypaBHEHU"

105 PannoHaneHbIE ypaBHEHHUS C IapaMeTpaMu

106 ParnmonansHble HEpaBeHCTBA C
napameTrpamu

107 ParmonanbsHbIe CUCTEMBI C TapamMeTpaMu

108 UppanmonanbHbie ypaBHEHUS,
HEPABEHCTBA C IapaMeTpamMu

109 HppannoHalibHbIE CUCTEMBI C
napameTrpamu

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMmu

111 [TokazarenbHbIE CUCTEMBI C ITApAMETPAMU

112 Jlorapudmuueckue ypaBHeHuUs,
HEpaBEeHCTBA C apaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI ¢

napameTpamMmu

114

Tpuronomerpuyeckrue ypaBHEHUS C
napameTrpamu

115

TpuroHoMmerpudeckre HepaBEHCTBA C
napameTpamu




116

TpUroHoMeTprU4ECKUE CUCTEMBI C
napaMeTrpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN pealbHbIX
CUTyalUH C IOMOLIbIO YPABHEHUH C
rapameTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJIENEN pealbHbIX
CUTYAalUH C IIOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJENEH PEaIbHBIX
CUTYAalLUH C IIOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

120

Kontponbnas padota: "3agauu ¢
napamerpamu’

121

[ToBTOpeHme, 06001IEHNE,
cuctemaTtusanus 3HaHuil: "YpaBHeHus"

122

[ToBTOpeHue, 06001IEHNE,
cUcTeMaru3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, 0600mEeH e,
cucTeMaTu3alnus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHeHUI"

124

[ToBTOpeHue, o600mEeH e,
cuctemaTtusanus 3Hanuil: "HepaBencrna"

125

[ToBTOpeHme, 06001IEHNE,
cucteMaTtu3ainus 3Hanuii: "HepaBencrpa"

126

[ToBTOpeHue, o600mEeH e,




cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, 0600mEeH e,

127 cucremarusauus 3HaHui: "IIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, o6o0mEeH e,
128 cucrtemaTtusanus 3Hanuil: "[IponsBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, o600mEH e,
129 cucrtemaTtusanus 3Hanuil: "[IponsBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
130 cucTeMmarusauus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHme, 06001IEHNE, 1
cucteMaTtu3anus 3HaHui: "OyHkuun"
132 [ToBTOpeHue, o600mEH e, |
cucrtemaTtusanus 3Hanuil: "OyHkuun"
133 [ToBTOpeHme, 06001IEHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"
134 HTorosas KOHTpoOJbHAsA padoTa 1 1
135 HroroBas koHTpoIbHAS paboTa 1 1
136 [ToBTOpeHme, 06001IEHNE, 1
cHCTeMaTHu3aIys 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YVJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM MIPOI'PAMMBI

10 KITACC

Kox
MpoBepPAEeMOro
pe3yJbTara

1

HpOBepﬂeMble NMpeAMETHLBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’le0ﬁ NporpaMmmasl CpeaHETO oﬁmero 06pa30BaHI/Iﬂ

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh TOHATHSAMH: pPALMOHAJIBHOE W JICHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS IPOOb, IPOIICHTHI

1.2

BomonHATe  apudMeTHyeckue — Oonepaudd ¢ palMOHAJIBHBIMU U
JIEMCTBUTEIILHBIMUA YUCIIAMU

1.3

BoimonHATe npubnnkEHHbIE BEIUMCICHHUS, UCIIONIB3YS MTPaBUIIa OKPYTJICHUS,
JieNaTh TPUKUAKY U OLICHKY pe3yJibTaTa BHIYMCICHUIN

1.4

OniepupoBaTh MOHATUSIMHU: CTENEHb C LIEJBIM MOKa3aTeleM, CTaHAapTHas
dopMa 3ammcu JIEHCTBUTEIBHOTO YHCIAa, KOPEHb HATYPaTbHOW CTEICHHU;
WCIIOJIH30BaTh MOAXOAANIYI0 (POpMy 3amuch ACHUCTBUTEIBHBIX YHCEN IS
pelIeHHS TPAKTUYECKHUX 3a7a4 U TIPEACTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC IIPOM3BOJILHOTO YIJIa;
UCTOJB30BaTh  3alMCh  MPOU3BOJBHOTO  yIiia  4epe3  oOpaTHbIE
TPUTOHOMETpHUYECKHE (PYHKIHH

YpaBHEHUs U HEPABEHCTBA

2.1

OnepupoBaTh MOHATHSIMHU: TOXAECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
parmoHaIbHOE, UppanroHaIEHOS ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHCHUE

2.2

BrImonHaTh npeobpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUI M periaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BoimonusaTe npeoOpa3oBaHus IENbIX, PAllMOHAJIBHBIX W HUPPALMOHAIBHBIX
BBIDOXKEHUM W pelmaTh OCHOBHBIE THUIIBI LENBIX, PAlUOHAIBHBIX H
MPPALMOHAIILHBIX YPAaBHEHUM U HEPABEHCTB

24

[IpuMmeHsTh ypaBHEHHs] M HEpPAaBEHCTBA Ui PEIICHUS MaTeMaTHYeCKHX
3a]a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTel HayKu U pealbHOM KU3HU

2.5

MonenupoBaTh peanbHbIE CHUTYallUd Ha S3bIKE anreOpbl, COCTABIATH
BBIPQXXCHUsI, YPAaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJauyM, HCCIEI0BATh
MOCTPOEHHBIE MOJEIU C HCIIOIb30BaHUEM alllapara aareopbl

OyHKIWH U TpaduKu

3.1

OrnepupoBaTh MOHATHAMU: (DYHKIHS, CTIOCOOBI 3aMaHusl GyHKIIUH, 00JIacTh
OTIpeNIeJICHUsT W MHOXKECTBO 3HaueHWW GyHKIMH, Tpaduk (yHKIHH,




B3aUMHO 0OpaTHbIe QYHKIUN

OnepupoBaTb MNOHATUSIMH: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIU

32 (GYHKIIUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBath rpaduku GyHKIUHN U1 pEIICHUs] ypaBHECHUIH
34 CrpouTth U yuTaTh rpauKy TUHEHHON (QYHKINHU, KBaIPaTUYHON (yHKIIMH,
CTENICHHOW ()YHKITUH C LIEIBIM TTOKa3aTeIeM
UcnonszoBath rpaduku (QYHKUMHA JUIs HCCIENOBAaHUS TMPOLECCOB U
3.5 3aBUCUMOCTEH MpHU PEIICHHH 3aJad W3 APYTUX YYEeOHBIX MPEIMETOB H
peaNbHOM KU3HU, BRIpAXKATh (OPMyIaMy 3aBUCUMOCTH MEKIY BETMUYNHAMU
4 Havana maremaTnueckoro aHanusa
41 OnepupoBaTh TMOHSATUSMHU: TMOCIIEAOBATEIHLHOCTh, apudmernyeckas u
' reOMETpUYECKasi MPOrpecCuu
47 OnepupoBaTb TMOHATUAMU: OECKOHEYHO YyObIBalolass TeoMeTpUyecKas
’ nporpeccusi, cyMMa 6eCKOHEYHO yObIBaIOLIeii reOMETPUUECKON POrpeccuu
4.3 3amaBarh MOCIEI0BATEIHHOCTH PA3IMYHBIMH CIIOCOOAMU
44 Hcnonp30Barh CBOMCTBA MOCJIEAOBATEIBHOCTEM M MOPOTPECCUid st
' pelIeHus pealibHbIX 3a]]a4 MPUKIAHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKa
5.1 OrniepupoBaTh NOHATHSMU: MHOXECTBO, ONEpAIlUU HaJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJjis  ONMCaHus
5.2 peaNbHBIX MPOIECCOB U SIBICHUH, NMPU PEIICHUH 3a7a4 U3 JIPYruX Y4eOHbIX
peIMETOB
53 OnepupoBaThb  MOHATUSMH:  ONpENETICHUE,  TEOopema,  CIEJCTBHE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
NMpoBePSIEeMOro .
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yjabTarta
1 Uucna u BEIYUCIIECHUSA
OnepupoBaTh MOHATUSMHU: HATypajbHOE, LIEJI0E€ 4YHUCIO; HCIOIb30BAThH
1.1 NPU3HAKU JCIMMOCTUA LEJbIX 4YHUCEN, pa3JIoKEHUE YHUCIa HAa MPOCThIC
MHO>KUTENH [T pEIICHUs 3a]1a4
1.2 OnepupoBaTh NOHITHEM: CTENIEHb C PAlIMOHAILHBIM OKa3aTeleM
13 OnepupoBaTh MOHATHSIMH: Jorapudm ducia, JECATUYHbIE U HaTypajbHbIE
’ JorapuQMBbI
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpumeHsTh CBOMCTBa CTENEHHM [JJIsi MPeoOpa3oBaHUs  BBIPAXKECHUI,




ONCprUpOBaATh MOHATUAMMU: IIOKA3ATCIBHOC YpPAaBHCHUC W HCPABCHCTBO,
peiiaTb OCHOBHBIC THIIbI ITIOKAa3aTCIbHBIX ypaBHeHI/Iﬁ N HCPAaBCHCTB

2.2

BoemonaaTe  mpeoOpa3oBaHUs  BBIPAKEHHM, COJAEpXKALIUX JIOTapH(MBbI;
ONEpPUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE M HEPaBEHCTBO;
pelaTh OCHOBHBIE THIIBI JIOTapU(MUUECKUX YPAaBHEHUN U HEPABEHCTB

23

HaxoauTts perieHus npocTelImux TPUroHOMETPUIECKUX HEPABEHCTB

24

OnepupoBaTh NOHITUSMU: CUCTEMA JIMHEHHBIX YPAaBHEHUH M €€ PEILEHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHUM U PELICHHS TPAKTHYECKUX
3a1a4

2.5

Haxonuts pemenust IpoCTEUIINX CUCTEM U COBOKYITHOCTEM PallMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB

2.6

MonenupoBaTh peaibHblE CHUTyallud Ha s3bIKe aireOpbl, COCTaBISATh
BBIPQXXCHUsI, YpaBHEHHS, HEPABEHCTBA M CHCTEMbI IO YCJIOBHIO 3aJayH,
UCCJIEIOBATH MMOCTPOCHHBIEC MOJIENIH C UCTIOIB30BaHUEM armapara anreopsl

OyHKINUA U TPaPUKH

3.1

OnepupoBaTh MOHATUSAMHU: TEpHOAMYECKAs (QYHKUUS, TNPOMEKYTKU
MOHOTOHHOCTH (DYHKLIUH, TOYKH SKCTpeMyMa (yHKIUH, HauOojbliee U
HaMMEHbIIIee 3HaYeHUs (PYHKIMM Ha MPOMEXKYTKE; HCIOJNB30BaTh MX IS
uccnenoBaHus QyHKIMH, 3aJaHHOM rpadukom

3.2

OnepupoBaTh NOHATUAMH: TpadUKU MMOKA3aTEIBbHON, JTorapupMUIecKoil u
TPUTOHOMETPUUYECKUX (YHKUMH; H300pakaTb HMX Ha KOOPIMHATHOU
IUIOCKOCTH M UCTIOJIBb30BATh JJISl pEIICHUs] YPaBHEHHUI U HEPAaBEHCTB

3.3

N300pakaTh Ha KOOPAUHATHON TUIOCKOCTH TpaUKH JIMHEWHBIX YpaBHCHUM
U UCTOJIb30BaTh UX JJIS1 PELICHHUS] CUCTEMbI TUHEHHBIX YpaBHEHH

3.4

Hcnonp3oBate rTpaduku (QyHKIMA Ui HCCIeNOBaHMUSA NPOIECCOB U
3aBUCUMOCTEH U3 APyrux y4eOHBIX TUCIUILINH

Hauana maTemMaTuueckoro aHaimsa

4.1

OnepupoBaTh MOHATUSMU: HENPEPBIBHAS (PYHKINS, TPOU3BOIHAS (YHKIUY;
WCIIOJIH30BaTh T€OMETPUYCCKUN M (PU3NYECKUI CMBICT TPOU3BOAHOU MIJIS
penieHus 3aaa4y

4.2

HaxonuTe  mpou3BOAHBIE  DJIIEMEHTAPHBIX  (YHKIMH,  BBIYMCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOI'O (DYHKLINH

43

Hcnonp3oBaTh  MPOM3BOAHYIO  JUIsl  HCClelOBaHMA  (YHKIMHM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, NMPUMEHATh PE3yJIbTaThl MCCICIOBAHUS K
HOCTPOCHMIO TPahUKOB

44

Hcmons30BaTh MPOU3BOAHYIO JIsI HaAXOXACHHUA HAWITYydIICrO PCHICHUA B
IMMPUKJIAAHBIX, B TOM YHCJIC COOUNAJIbHO-O0KOHOMUYCCKHUX, 3aaadax

4.5

OnepupoBaTh MOHATUSAMHU: TiepBooOpa3Has W MHTErpaj; IOHHUMATh
TEOMETPUUYSCKHUI ¥ (PU3HUECKHUI CMBICT HHTErpasia

4.6

Haxomuths nepBooOpa3Hbie 2IEeMEHTAPHBIX (DYHKIIHH, BBIYUCISATH UHTETPAl
no popmyrne HeroTona — JleitOnua




4.7

Pemrats MNPUKJIAAHBIC 3ala4i, B TOM YUCJIC COLHUAIIbHO-DKOHOMHWYCCKOI0 U
(GU3NIECKOTO XapaKkTepa, CPeJACTBAMHU MaTEMATHIECKOTO aHaJI3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

HpOBepHeMblf/i IJIEMEHT COACPKAHUA

Kon
1 Yucna u BBIUUCIECHUS
Panmonaneupie  uyucna. OOBIKHOBEHHbIE M JECATUYHbIE JApPOOU, IMPOLIEHTHI,
L1 OCCKOHEYHBIEC TIEPUOIUUYECKUE APOOH. ApUPMETUUECKHUE OTICPAIMH C PAlMOHATHHBIMHI
’ YUCIaMu, TpeoOpa30BaHUsl YHCIOBBIX BhIpakeHUH. [IpuMeHeHne qpooeit u mpoIeHTOB
JUISL peIIeHUs IPUKJIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTpaciel 3HAHUM U peaabHOM KU3HU
JeiicTBuTensHble yncia. PainoHanbHbIe U HPPANMOHAIBHEIC Yncia. ApupMeTHIEeCKHIEe
1.2 Omepan C JEHCTBUTEIBHBIMU 4YHuciIaMH. [IpuOnkéHHbIE BBIYMCIICHHS, TpaBUiIa
OKPYTJIEHUS, IPUKUKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN
CrermeHs ¢ 1ienbIM nokaszarenem. Ctannaptaas popma 3amnucu JeHCTBUTEIBHOTO YHCIa.
1.3 Hcnonb3oBanue moaxosiie Gpopmbl 3aucu ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPaKTUYECKHUX 3a/1a4 U NPEJICTABIICHUS TAHHBIX
14 Apudmerndeckuil KOpeHb HaTypaibHOH cremeHu. JleiicTBusS ¢ apupmMeTudecKuMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L5 CuHyc, KOCMHYC W TaHIE€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxxmecTBa U TOXIECTBEHHBIC MPEOOpa30BaAHUS
2 [IpeoOpazoBanre TPUTOHOMETPHUUECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPHUIECKHE
' hopmyJIbI
73 VYpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meton
' HHTEPBAIOB
2.4 Pemenue neibix u JpoOHO-pallMOHAIbHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemenue nppaurOHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN
57 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTUUYECKUX 3a7a4 U 3a7a4 U3
' pa3nuyHbIX 00JacTeil HAyKH U peaIbHOM KU3HU
3 DOyHKINUU U TPaPUKH
31 OyHKIUA, cnocoObl 3amaHus ¢QyHKuU. ['paduk dyHkuun. B3aumuo oOpaTHBIC
’ GyHKIHH
39 OO6nacte ompeneneHUss W MHOXECTBO 3HaueHwid (yHkuumu. Hymum QyHKmmm.
' [IpomexxyTkH 3HaKONOCTOSHCTBA. UETHBIE ¥ HEUETHBIE (DYHKINN
33 CrenenHas (yHKIMS C HaTypaJIbHBIM U TIEJIBIM MMOKa3aTeneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHS n-0il CTENeHN

3.4

TpuronomeTrpuyeckass OKPYHOCTb, OIpEIENIEHUE TPUTOHOMETPUUYECKUX (DYyHKIUN
YHCJIOBOT'O apryMeHTa

Hauvana mareMaruyeckoro anaan3a

4.1

ITocnenoBaTenbHOCTH, CIOCOOBI 3amaHHd IIOCIENOBATEIbHOCTEH. MOHOTOHHEIE
MOCJIEIOBATEILHOCTH

4.2

Apudmernueckass U reoMerpuueckas mporpeccud. beckoHeuHo —yObIBaromas
reomerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOMIEH TE€OMETPHUYECKOM
nporpeccur. Popmyna CIOXKHBIX NPOLEHTOB. McCmHosib30BaHUE MPOrpEeCCUr IS
peleHns peanbHbIX 3a1a4 IPUKIAAHOI0 Xapakrepa

MHo>kecTBa 1 JJOTUKA

5.1

MHoxecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammel Oiinepa — Benna.
[IpumeHeHre TEOpPETUKO-MHOKECTBEHHOIO —ammapara JJid ONMCAaHUS pPealbHBIX
MIPOIIECCOB U SBIICHUH, IPU PEIICHUH 3a/1a4 U3 IPYTUX YUCOHBIX MPEIMETOB

52

OHpeI[eHCHI/IG, TCOpEMa, CJICACTBUC, NOKA3ATCIILCTBO

11 KIIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucna ¥ BEIYUCIIEHUS

1.1

HaTypaanLIe U LEJIbIC YHCIIA. HpI/I3HaKI/I JACIIUMOCTHU T ECJIbIX YUCEIT

1.2

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBoMCTBa CTEIEHU

1.3

Jlorapudm yucna. JlecaTuaHble U HATYpaJIbHbIE JOrapru(MbI

2

YpaBHEHUs U HEPABEHCTBA

2.1

[IpeoOpa3zoBanme BeIpaKEHUH, COIEPKAIUX JTOTapUPMBbI

2.2

[IpeobpazoBaHue BEIpaKEHUH, COAEPKAIIUX CTEIICHU C PAIlMOHATBLHBIM MTOKa3aTeIeM

23

[TprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

24

IToka3aTenbHble ypaBHEHUs U HEPABEHCTBA

2.5

Jlorapudmuueckre ypaBHEHHs U HEPABEHCTBA

2.6

CucreMbl TMHENHBIX ypaBHEHU. Pellienne nprukiIaaHbIX 3aa4 ¢ IOMOIIBIO CUCTEMBbI
JIMHEUHBIX YPaBHEHUN

2.7

CucreMbl ¥ COBOKYTTHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB

2.8

[IpumeHeHre ypaBHEHH, CUCTEM M HEPABEHCTB K PEHICHUIO MAaTeMaTHUYECKUX 3a/1a4
Y 3aJ1a4 U3 Pa3IMIHBIX 00JaCTEl HAYKH U PEATbHON KU3HH

OyHKIHH U TpaduKh

3.1

Oynaknusa. [lepuognyeckue ¢yHkiuu. [IpomMexyTKH MOHOTOHHOCTH (DYHKITUH.
MakcuMymbl U MUHUMYMBI QyHKIMH. HauGomnpliee W HauMeHbIee 3HAUYCHUE
(GYHKIIMM Ha IPOMEKYTKE

3.2

Tpuronomerpuueckue GyHKIINHA, UX CBOMCTBA U TpaduKu




33

[Noxa3zaTtenpHast u norapudmudeckas GyHKIUH, UX CBOWCTBA U TpaduKu

3.4 Hcnonp3oBanue rpadukoB PYHKIINN Il peIICHUs] ypaBHEHUH U JIMHEHHBIX CUCTEM
Ncnonb3oBanue rpadukoB QyHKIHIA 71 MCCIEAOBAHUS MIPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBhIE€ BO3HUKAIOT MpPHU PELIEHUH 3aJad U3 JPYrHMX Y4YEOHBIX NPEIMETOB U
pEATbHOM KU3HU
4 Hayana maTemarnueckoro aHajinsa
4.1 HenpepsiBabIe hyHKIIUU. METO MHTEPBAJIOB JIJIsl PEIICHUS] HEPABCHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3NUECKHU CMBICI TPOU3BOIHOM
43 [Ipon3BogHbIe AeMEHTApHBIX (yHKIUH. DOpMysIbl HAXO0XIACHHUS TMPOU3BOJIHON
’ CYMMBI, IPOU3BECHUS 1 YACTHOTO (DYHKLIUN
[IpumeHeHne MPOM3BOMHON K HCCIENOBAHUIO (GYHKIMKH HAa MOHOTOHHOCTh U
4.4 SKCTpeMyMbl. HaxokneHue HanOOoNbIIero M HAaWMMEHBIEro 3HaueHUs (PYHKIIMU Ha
OTpE3Ke
[IpuMeHneHnre MpoOU3BOIHOM JJI HaXOXKICHUSI HAWIIYYILIETrO0 PEUICHUS! B MPUKIIAIHBIX
4.5 3ajadax, JUId ONpEeJeNieHHs CKOpPOCTH Tpollecca, 3aJaHHOro (GopMysoil win
rpadukoM
4.6 [lepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTerpai, ero reomeTpuueckuii U (U3NYECKUN CMBICHI. Brruncienne nHTErpaia mno

dbopmyne Hetotona — JleiiOHuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TpeOOBAHUSA K MPeAMETHBIM Pe3y/JbTAaTaM O0CBOCHUSA
NPOBEPSIEMOr0  OCHOBHOI 00pa30oBaTeJIbHOI MPOrpaMMBbl CpeHero o01ero
TpeOoBaHuUs o0pa3oBaHus

Brnanenne Meromamm J0Ka3aTeNbCTB, AITOPUTMAMHU PEIICHHS 3a/ad;
yMeHue (GOopMyJIHpOBaTh W ONEPUPOBATH MOHATUSAMH: OMNpEIeNCHHE,
aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTEIbCTBO,
paBHOCWIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; YMEHHE (HOpMYIHUpPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, TMPHUBOAWTH MPUMEPHl U
KOHTPIPUMEPHI, HCIIONB30BaTh METOJ MaTeMaTHYeCKOW HHIYKILUY;
IPOBOJNTH J0Ka3aTeIbHBIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLIEHHUBATh
1 JOTMYECKYI0O  TPaBHJIBHOCTh  PAcCyXJIEHHH; yMEHHE OIepHpOBATh
HOHATHSAMHI: MHOXKECTBO, ITOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHUE UCMOJNb30BAaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB U SBJICHUHM M NMPH PEIICHUH 33/1a4, B TOM
YHciie U3 IPYTHX y4eOHBIX NMPEIMETOB; YMEHHE ONEePHPOBATH MOHATHAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OIUCHIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pelICHNN 33129

VYMeHue omnepupoBaTh MOHATHAMHU: HATypaJbHOE YHCIIO, IIEJ0€ YHCIIO,
CTETIEHb C IIeNBIM IOKa3aTesieM, KOpEeHb HaTypallbHOW CTENEHH, CTEIEeHb C
palMOHANBHBIM TTOKA3aTeNeM, CTENeHb C JCHCTBUTEIBHBIM ITOKa3aTeseM,
JorapuM YHUCIa, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIIO, PAlMOHATIBHOE YHCJIO, HPPALMOHAIBHOE YHCIIO,
MHOXKECTBA HATypaJbHBIX, MLEJIbIX, PAIUOHAIBHBIX, JACHCTBUTEIBHBIX
2 Yrces, yMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINN O0IIHi
JIeTUTeNh W HauMeHbllee oOmiee KpaTHoe, anroputM EBkimma mpu
pelIeHNH 3a7a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIIMOHHBIMH CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIMIOJIHATH BBIYMCIICHUE 3HAYEHUH U TPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-

pallMOHANIBHBIX ~ BBIPQKEHUN; yMEHHE  ONEpUPOBATH  MOHITHIMHU:

noCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-IeCKaH nporpeccuss, reoMCTpHUYICCKAAL




nporpeccusi, OECKOHEYHO YOBIBAIOIIAsgs TE€OMETPHYECKasi IPOrPeccus;
yMEHHE 3a/1aBaTh IIOCJIEJOBATEILHOCTH, B TOM UYHCJIE C IOMOIIBIO
PEKYpPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOIYJb W apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucuM  KOMIUIGKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeETh
POU3BOIUTH apU(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
NPUBOJIUTH MPUMEPHI HCIIONb30BAHMS KOMIUIEKCHBIX YHCEN; ONEepPHUpPOBATh
HNOHATUAMM:  MaTpuua 2x2  wu  3X3, onpeaenuTenb  MaTpHIb,

FEOMETPUUYECKUM CMBICTT OTIPEAETUTENS

YMeHne onepupoBaTh MNOHATHSAMU: PalMOHAJIbHBIE, UPPALMOHAJIBHBIE,
NOKa3aTebHbIC, CTENEHHbIE, JOrapu(pMHUUYECKHe, TPUTOHOMETPUUECKUE
YpPaBHEHUST M HEPABEHCTBA, HUX CHUCTEMbI; YyMEHHUE OIEepUpPOBaTh
HNOHSATUSAMH: TOXJECTBO, TOXIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPABHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUM, HEPABEHCTB U CHUCTEM; YMEHHE peliaTh YpaBHEHHS,
HEpPaBEHCTBA W CHUCTEMbl C TMOMOULIBIO pA3JIMYHBIX NPUEMOB; pEIIATH
YpaBHEHUsI, HEPABEHCTBA W CHUCTEMbl C MAapaMeTpoOM; MPUMEHATH
YPAaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBI I DPEIICHHS MAaTeMaTHYEeCKUX

3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1acTe HAYKH U PeallbHOM KU3HH

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTh (DYHKIHMH,
NEPUOIMIHOCT (DYHKIMH, OTPAaHMYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKIUH, HauOOJbIIEE U HAaUMEHbIIEe 3HAUYCHUS
GyHKIIMM Ha TIPOMEKYTKE, HEMpEephIBHAs (PYHKIMS, aCUMIITOTHI Tpaduka
GyHKIUM, TIepBasi U BTOpas MpOU3BOJHAS (YHKIUH, T€OMETPUUYECKUN U
(bU3MYEeCKU CMBICT TMPOW3BOJHOM, TIEpBOOOpa3Has, OIpeAeIEHHbBIN
WHTETPAT, YMEHHE HaXOIUTh ACHUMNTOTHI Tpaduka (QyHKIHU;, YMEHUE
BBIUUCIISATh ~ NMPOU3BOAHBIC  CYMMBI, INPOW3BEICHHS, YaCTHOTO U
KOMMO3UINKN (PYHKIIMH, HAXOOUTh ypaBHEHHE KacaTeNbHOU K Tpaduky
(GYHKIMW; yMEHHE HaXOIUTh IPOU3BOAHBIC JJIEMEHTAPHBIX (YHKIINH;
YMEHUE HCIIOJNB30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHHUS (DYyHKITHIA,
HAXOIUTh HAWOONBIIMNE W HAWMEHBIIUE 3HAYCHUS (DYHKIHI, CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAHUEM arlapara MaTeMaTHYecKOro
aHaM3a; MPUMEHATh TPOM3BOMHYIO [UISI HAXOXICHUS HAMITYYIIero
pelieHusi B MPUKIAIAHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX H

bu3MYeCKUX 3a/1adax; HaXOJUTh TUIOMIAAN U 00BbEMBI (PUTYP C MOMOIIBIO




HUHTCrpaaa;, NpUBOAWUTL HNPUMCEPbBI MATCMATHUYCCKOIO MOACIHUPOBAHUA C

oMoIIbI0 AuddepeHITnaIbHbIX YPaBHEHUN

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHMH, oOpaTHAs (QYHKIIHS,
KOMITO3UIUS (PYHKIMH, JnMHEHHas (QYHKUMSA, KBaApaTudyHas (QYHKIHL,
panMoHanbHas (QYHKLIMSA, CTeNeHHas (QYHKIHA, TPUTOHOMETPHUYECKHE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmMuueckass (PYHKIIMH; YMEHHE CTPOUTh TpadUuKu H3yUYESHHBIX
(GyHKUMH,  BBIIOJHATE  HpeoOpa3oBaHust  rpadukoB  (QYHKUUH,
UCIOJIb30BaTh TPaQUKKU Ul W3y4EHUsS MPOLECCOB M 3aBUCHUMOCTEH, IpHU
peleHnH 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 33134 U3 pPealbHOU
KHU3HHM;, BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W TpadUKH (YHKIUH JUIs pelieHus ypaBHEHMH,
HEpaBEHCTB M 3a/Jady ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemniaTh TEKCTOBBIE 3aJa4d pa3HbIX TUIOB (B TOM 4YHUCJIE Ha
IPOLEHTHI, AOJIM U YacTd, Ha JBHXKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33aJla4i U3 O0JIACTH YIpPAaBIICHUS JTUYHBIMU U CEMEHHBIMU
(¢buHaHCaAMM); COCTABJISTH BBIPAXKEHHUS, YPABHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbl TIO YCIIOBHIO 3aJlayd, HUCCJENO0BATh IOJYYEHHOE pEUICHUE WU
OLICHUBATh MPABIONOAOOHOCTh pPE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTyallud Ha $3bIKE MATEMATUKHU; COCTaBIISATH BbIPAXKCHHUS,
ypaBHEHHUs, HEPaBEHCTBA M UX CUCTEMBI 110 YCJIOBUIO 33/1a4H, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJENIM C  HUCIONB30BaHHMEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH MOTYYCHHBIN pe3yIbTaT

YMeHHne omnepupoBaTh MOHATHIAMHU: CpeIHEe apuPMETHIecKoe, MEIuaHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAUYCHUS, pa3Max, TUCIIEPCHS, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BIEKaTh, MHTEPIPETHPOBATH
nH(}OpMaIrIo, TPEICTaBICHHYIO B Ta0lMIlaX, Ha AUarpammax, rpadukax,
OTPaXXaIOLYyI CBOWMCTBA PEAJbHBIX MPOLECCOB U SIBJICHUM; NMPEACTABIIATh
uHQOpMaAIMI0O C TIOMOMIBIO TaOJWI W JUarpaMM; HCCIIEIO0BaTh
CTaTUCTUYCCKUC IOAaHHBIC, B TOM YHCJIC C MNPUMCHCHUCM rpaq)nqecm/lx
METO/IOB M AJIEKTPOHHBIX CPEICTB; Ipa)UuecKu UCCIEIOBaTh COBMECTHBIC

HaOJIIOICHUS C MOMOIIIBIO IMarpaMM pacCeUBaHUs M JTMHEHHOW perpeccuu

YMeHue OnepupoBaTh IMOHATHAMU: CIy4YalHBIA OIBIT M CIIy4alHOE

coOBbITHE, BEPOSATHOCTh CIIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSTHOCTh C HCIIONB30BAaHUEM TIpaUUECKUX METO/0B; TNPHUMEHSTh
(GOpMyIIBI CIIOKEHHMS W YMHOXKCHHS BEpOSITHOCTEH, (OpMyIly ITOJHON
BEPOATHOCTH, Gopmyiny bepHynnu, komOuHaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATH
NOHATUSAMM:  ClIydyaiiHas BEJIMYMHA, pPACHpElesieHHEe BEPOSITHOCTEH,
MaTEeMaTHYeCKOe OXKUAAHHE, TUCIEPCUsl M CTAaHAApPTHOE OTKJIOHCHHE
CllydailHOW  BENWYMHBI, (YHKIMH  paclpelesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, TTOKA3aTeIbHOTO M HOPMAIBHOTO paclpeelIeHni; YMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX pacHpeieieHUN Ui PeLIeHus 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
UCCIIC/IOBAaHUM; yMEHHE TPUBOJIUTH MPHUMEPHl TMPOSIBICHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOTHBIX M OOLICCTBEHHBIX SBICHHUAX, YMCHHE
ONIEpUPOBATH TMOHATHUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COYETaHMH,
YHUCIO  TEpecTaHoBOK; OmHOM  HplOTOHa;  yMeHWe  TPUMEHSTH
KOMOMHATOpHBIE (PaKThl U PACCyKICHUS UL PEIICHHUsS 3a]ad; OICHUBATh
BEPOATHOCTH PEATbHBIX COOBITHH; COCTABISATH BEPOATHOCTHYIO MOJENb U

MHTEPIIPETUPOBATH MTOIYYEHHBIN pPE3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMH: TOYKa, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yTJa, ITIOCKUN YToJl, IBYTPAHHBIN
yroJ, TpEXTPaHHBIA YTOJl, CKPEUIMBAIOIINECS MPsIMbIE, MapajuIeIbHOCTh U
NEePHEHAUKYISIPHOCTh MPSAMBIX W IIJIOCKOCTEHM, YrOJd MEXAy NpPSIMBbIMH,
Yroja MeXay TMpsSMONM U IUIOCKOCTBbIO, YTOJ MEXIy IUIOCKOCTIMH,
paccTosiHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE MEXIY MpPSMBIMH,
paccTosiHuE MEX]y IUIOCKOCTSIMU; YMEHHE HCIOJIb30BAaTh MPHU PELICHUH
3aJa4 U3yuyeHHbIe (DaKThl U TEOPEMBI MJIAHUMETPUHU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXKAIOMIETO MHUPA; CTPOUTh MaTeMaTHYECKHE
MOJENIM C IOMOIIBI0 TE€OMETPUYECKUX IOHATHM M BEJIWYWH, pEIIaTh

CBA3aHHLIC C HUMU IMPAKTHUYCCKUC 3ala4n
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YMeHue omepupoBaTh MOHATHAMU: IUIOMIAJL (GUIYphl, 00BEM (QUIypHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, Napamienenunen, Opu3Ma, NHpamMuna, (urypa U TOBEPXHOCTh
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, mromans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUIbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
HPSMOYTOJIBHOTO Tapaulelenunea, NUPaMUAAbl, HPU3MBI, LWIMHAPA,
KOHYyca, IIapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHS KOHyca M LWIMHIPA,

napaujiCJIbHbIE OCH HWJIWM OCHOBaHWIO, CCUCHHEC IIapa, IIJTOCKOCTb,




Kacaromasicsi cgepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYECHUE
MHOTOTPaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpHI M TTOBEPXHOCTH
BpAILCHUs, X CEUYCHMS], B TOM UYHUCIIC C MMOMOIIBIO IEKTPOHHBIX CPEJICTB;
yMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (UTYp, CaMOCTOSTEIBHO
(dbopMyIHpOBaTH ONpeeNeHU U3y4aeMbIX (GUTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M NPHU3HAKAX T'€OMETPUYECKUX (HUTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHUE TMPOBOAUTH Kiaccuukauuoo ¢Guryp mo
pa3IMYHBIM TpPU3HAKaM, BBIIOIHATH HEOOXOMUMBIE OMOJHHUTEIBHBIC

MOCTPOEHUS
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YMeHue OonepupoBaTh TOHSATUSMH: JIBWKEHHE B  INPOCTPAHCTBE,
HapaJuIeJbHBIA MEPeHOC, CHMMETPHUsl Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MoBOpOT, mpeoOpa3oBaHue MOAOOUS, TOMO0HBIE (GUTYPBI;, YMEHHE
pacro3HaBaTh paBHBIE W IMOJOOHBIC (HUTYpHI, B TOM YHCJIE B IPHPOJE,
UCKYCCTBE, apXUTEKTYpPE; UCIOIb30BaTh IT€OMETPHYCCKAE OTHOLICHUS MTPU
pelIeHny 3ajad; HAXOJHWTh TI'C€OMETPHYCCKUE BEIMYMHBI (IUTMHA, YTOI,
Iomaas, 00bEM) MpH PEHICHUH 3a7a4d U3 JPYTHX YYeOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HU; YMEHHE BBIYHCIISITH T'€OMETPHYCCKUE BEIUYUHEI
(umHa, yroy, mOMmAnb, O0BEM, IUIONIAJh MOBEPXHOCTH), HCIOJIB3YS
W3y4YeHHbIE (OPMYyJIBI M METOIbI, B TOM YHCJIE: IUIOLIAIb MOBEPXHOCTH
NUpaMUzIbl, TPU3MBblL, KOHYCa, IWIMHApA, IUomans chepbl; 00bEM Kyoa,
HPSIMOYTOJIBHOTO  MapajUIeiIelue/a, MHUPaMHIbL, TPH3MBI, HIAHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOI00HBIX (QUTYP
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YMeHue ornepupoBaTh MOHATUSIMU: MPSAMOYTOJIbHAS CUCTEMa KOOpAHMHAT,
BEKTOp, KOOpAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,
NPOM3BEJCHNUE BEKTOpa HA YHCIIO, pa3lI0oKEHUE BEeKTopa Mo 0asucy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE IPOMU3BEICHUE, YIOJI MEXKIY
BEKTOPAaMHU; YMEHHUE HCMOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METO]

JUISL pEIIeHUs] TEOMETPUUYECKUX 3aa4 U 33a4 APYTruX y4eOHBbIX IPEeIMETOB
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YMenue BBI6I/IpaTB MOAXOMAIINH METO s pelICHusA 3ala4r,; TOHNUMAaHNC
SHAYUMOCTH MATEMATHUKHW B HU3YUCHHUH TPUPOJHBIX H O6H.[€CTB€HHBIX
mponecccoB u ﬂBHeHHﬁ; YMCHHUC pPACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBC, YMCHHUEC IMPHUBOJUTH IIPUMCPBI MAaTEMATUUCCKHUX

OTKPBITUM POCCUICKON U MUPOBOW MAaTeMAaTHUYECKOW HAYKH




IIEPEYEHD 2JIEMEHTOB COJAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

Yucna 1 BEIYUCIIEHUS

1.1

HaTypaanble U O CIbIC YHCJIIa. HpI/I3HaKI/I JCIUMOCTH LI CIBIX YHUCCII

Panmonanbubie uncna. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, TPOLICHTHI,

h2 OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATypalbHOM cTerneHu. JeWcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens c 1enbM nokaszareseMm. CTeneHb ¢ pallMoHabHBIM MTOKa3aTesneM. CBoMCTBa
' CTENEHN
L5 CuHyC, KOCHMHYC M TaHI€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTuanbie U HATYpaabHBIC JTOTapU(MBI
JevictButensHple  4ucia. ApuMETHYECKHE OIepanud ¢ JICHUCTBUTEIBHBIMU
1.7 yucinamu. [IpubnuxEHHbIe BHIYMCICHUS, TPaBUIa OKPYTICHUS, IPUKHUAKA U OL[EHKA
pe3yJibTaTa BBIYMCIEHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommuiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 emnpie 1 1poOHO-paIliOHATHHBIC YPABHEHUS
2.2 Uppanmonanbubie ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHHUS
2.4 [TokazaTenbHbIC U JOTapUDMUYECKHE YPABHEHUS
2.5 Llenbie 1 pOOHO-palMOHATFHBIE HEPABECHCTBA
2.6 HppanroHanbHbIe HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYTTHOCTH YPaBHEHHMI U HEPABEHCTB
2.10 VYpaBHeHHUsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuina cucteMbl JIMHEUHBIX YpaBHEHUU. OnpeIenuTeNb MaTPULIbI
3 OyHKIWH U TpaduKh




Oynkuus, cnocoObl 3ananus ¢yHkuud. ['padux dynxmum. B3aumuo oOpartHbie

>l ¢ynkunu. YétHeie 1 Heu€THbIe QyHKIMU. [leproanueckue GpyHKINHI
OO6nactp ompeneneHuss U MHOXKeCTBO 3HadeHMW ¢yHkuuu. Hymm dyHkmm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' Makcumymbl 1 MUHUMYMbl (yHkuuu. HauOonbliee M HauMeHbllee 3HAYCHHE
(GYHKIIMM Ha IPOMEKYTKE
313 CrenenHass (yHKIOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U rpaduku
3.5 [oxazaTtenpHast u norapudmudeckas QyHKIUMH, UX CBOWCTBA U TpaduKu
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢ynkiumit. CpoiicTBa  (QyHKIHIA,
' HETPEPhIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aMaHU OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmerpuueckas nporpeccuu. @opmysa CI0XKHBIX IPOIIEHTOB
4 Hauana maTremaTnyeckoro aHaausa
4.1 [TpownsBoanas pyukmuu. [Ipon3BoaHBIE 2IEMEHTAPHBIX (PYHKITUN
[IpumeHneHrne TPOUZBOAHOW K HCCICIOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTh U
4.2 KCTpeMyMbl. HaxokeHre HanOoJbIIero U HaMMEHBINEro 3HauYeHusl (PyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. uterpan
5 MHoxecTBa U JTOTHKA
5.1 MHo»xecTBO, onepanuu HaJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepostHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe 1 TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKHU
7.4 Tena 1 MOBEpXHOCTH BpaILEHUS
7.5 Koopaunatsl 1 BEKTOpbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






