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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOH CTOPOHBI, OH OOCCIEUYMBAET WHCTPYMEHTAIBHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydyaroliydecs OBJaJeBaloOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KOTOpas (OpMYIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ausredbpa M Hadajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE W HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJICHBI CIEAYIOUIUE COAepKATEeIbHO-METOAUUYeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX 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 OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MAaTEeMaTHMUECKUX JMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMATUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBepLIacT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B C€OSI MCIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
paloOHANBHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MPPAIMOHATIBHBIX YHCEN, apu(METUUECKUE OTEpaIiH, a TaKXKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IWHCTBE MATEMATUKH KaK HayKH W €€ pOJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmiero o0pa3oBaHHsA, MOCKOJIbKY B Ka)XIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkarenbHasi TUHUS BKIIOYAaeT B ceOsl Takke GOpMUPOBAHHE YMEHUIA
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUYEHNs MaTepraia. M3ydenue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTebHON JIMHUN HalleJIeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILIUK, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, ONpeAeNnsaTb MX HauOONbIIME W HaUMEHbIINE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKe U McKyccTBe. OOyuaromuecs: y3HAIT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eckou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomMy BakHO HaTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBuiI, POPMUPYET HABBIKH KPUTHUESCKOTO MBIIIICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMii, WCCIACAOBAHMS DJTHX MOJENICH C TIOMOIIBIO ammapara anreOpbl U
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHNH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  OOydYarolIuecs  pPa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUEHHUs BCEX TeM yueOHOTO Kypca « Anredpa 1 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 OBYUEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelicTBuTenpHble 4ucia. PanuoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHUS, TTpaBUIia
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenelM mnokaszarenemM. buHom Hprotona. Hcnosb3zoBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3a/1a4 U MPEIACTABICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUsI M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB. MHOroOwieHbl OT OJHOW NEpeMEHHOW. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3atenbHble ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelieHus
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
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbosnbiiee u HauMeHblee 3HaueHus: QyHKIIMN Ha TIPOMEKYTKE.

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

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

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

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(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. MCTOpHSI BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHaM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IpOrpeccru. JINHENHBIN U SKCITIOHEHIMAIBHBIN pocT. Uucno e. @opmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHUS HEPABEHCTB. [IprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [lpousBognass ~ CcyMMbl,
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 SBIICHUM, NPU PEIIEHUM 3a1ad U3 JPYTHX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis 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.



[IpumeneHne  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 MPHU 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.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OINpPEAENICHHs CKOPOCTM M YCKOPEHHs MHpouecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

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

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0liecTBa,  MPEACTaBICHUE 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) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX 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, peryispHas (Gu3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
pasnuyHbiM  cPepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
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
Cpebl, 0OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
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, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypoM Kak CpEICTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIINIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIIEHHS W BBIBOJBI 1O pPE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABIATL €€ B pa3luyHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM 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 TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

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

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIESITEIbBHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisirh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh 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
MIPEIMETHBIC PE3yJIbTaThl MO0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTeNIEM;

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

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

OIEpUpPOBaTh MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YHCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOJAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJieHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpUPOBATHh MOHATUSAMU: HppaIOHAIbHBIC, MOKAa3aTelIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

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

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpaPpuKoB (PyHKIIHIA;

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

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (DYHKIUH OOpaTHOM CTENEHu C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpadUKH, HCIOJB30BATh MX TpaQUKHA IS PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

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

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUUECKAsl IPOTrPECCHsi, TMHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCNIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

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

cBOOOHO OIEpHpPOBaTh MOHATHEM: (YHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar Jjisl OMUCaHUsl peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIILHBIC
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:

CBOOOIHO OMNEpUpOBaTh TMOHSATUSIMHU: HATypalbHOE U LEJO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOHN (popMe, BBINOJIHATH apu(PMETUUECKHE ONEpali C HUMU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



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

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

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

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HMX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

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

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIH30BATh MPOU3BOIHYIO JIJISl UCCIICIOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIbHO-D)KOHOMUYECKHX, 3ajJadax, s
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
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-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunuyecrBo yacos
DJIeKTPOHHbIE
.N;_) HaumeHoBaHue pa3iesioB U TeM Korrpoasrbre TpoBepounbie (1;nd)p031>1e)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI
padoThI pecypenI
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
Muorouinensl. ParinoHnanbHbIe 24 1 bubnunoreka LIOK
ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI https://m.edsoo.ru/1568aba3
JIMHEWHBIX YpaBHEHUMN
Oynkiun u rpaguku. CreneHHas 12 1 Bbu6moteka [JOK
(GYHKIUS C LIeTBIM [TOKa3aTeieM https://m.edsoo.ru/1568aba3
Apudmernueckuil KOpeHb N-oi
crenenu. MppannoHanpHble 15 1 bubmmorexa LIOK
ypase https://m.edsoo.ru/1568aba3
BHEHHS
IToka3zarenbHast QyHKIMSL. 10 1 bubmuorexa [IOK
[Toka3zaTenbHble ypaBHEHUS https://m.edsoo.ru/1568aba3
Jlorapudpmuueckas pyHKIUS. 18 1 bubnmnoreka HOK
Jlorapudmudeckue ypaBHEHUS https://m.edsoo.ru/1568aba3
Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 bubmuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/1568aba3
bubnunorexa LIOK
I1 1 1
OCHICHOBATEILHOCTH H [IpOrpecent 0 https://m.edso0o.ru/1568aba3
HenpepriBable GhyHKIIUY. 20 1 bubmuorexa [IOK
[IpousBoaHas https://m.edsoo.ru/1568aba3
[ToBTOpenue, 06001IeHNE, 5 2 bubnunorexa LIOK



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

cucTeMaTu3anusd 3HaHUU

https://m.edsoo.ru/1568aba3

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



https://m.edsoo.ru/1568aba3

11 KIIACC

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE
.N;_' HaunmeHoBaHMe pa3je/ioB U TeM KoHTpobHbie IIpoBepounbie (I;I/I(l)pOBble)
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI
padoThI pecypenI
UccnenoBanne GyHKIHIA ¢ TOMOIIBIO 29 1 bubmmoreka [JOK
MIPOU3BOAHON https://m.edsoo.ru/f11c4afd
bubnuoreka [{OK
llepeoobpasnas u unrerpan 12 1 https://m.edsoo.ru/f11c4afd
I'paduku TpuroHoMeTpUUECKUX
¢ynkuuii. TpuronomeTpuyeckue 14 1 bubmmorexa LIOK
epasercTBa https://m.edsoo.ru/f11c4afd
HEPaBEHCTB
HppanuoHanbHble, MOKa3aTeIbHbIE U 24 1 bubnnoreka [JOK
norapu(MHIECKUE HEPABEHCTBA https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
Kowruiekchbie tncia 10 1 https://m.edsoo.ru/f11c4afd
bu6nmorexa LIOK
Hatyparbhbie it terbie Heia 10 1 https://m.edsoo.ru/f11c4afd
Cucrembl palluOHAJIbHBIX, BuG OK
MPPALMOHATIBHBIX MOKA3aTEIbHBIX U 12 1 " J?HOTeKa 4
HOrAPH(MITIECKUX ypaBHeHii https://m.edsoo.ru/f11c4afd
bubnunorexa LIOK
16 1
Sazaui ¢ napameTpamt https://m.edsoo.ru/f11c4afd
[ToBTOpeHnue, 060061ICHNE, 16 5 bubnunorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOT'PAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
JIeKTPOHHbIE
N‘.’ Tema ITpoBepounbie ungpposkie
/i ypoka Beero KontpobHbre o0paszoBaTe/bHbIe
padoThI padoTsbI
pecypcbl

1 MHOX€eCTBO, ONepaly HaJl bubnunoreka LIOK

MHOECTBAMHU U UX CBOICTBA https://m.edsoo.ru/746d5dce
. bubnnorexa [JOK

2 Jluarpavimel Jitsiepa-Betna https://m.edso0.ru/be888093
[IpuMeHeHne TeopeTUKO-

3 MHOECTBEHHOTO armapara Jjs bubmorexa LIOK

https://m.edsoo.ru/4d7f95fe
pelieHus 3aaaq
ParmonanbsHbie yncna.

4 OOBIKHOBEHHBIE U IECITHYHbBIE APOOH, bubmuoreka [IOK
MPOIICHTHI, OECKOHEUHBIE https://m.edsoo.ru/44dd1046
MepUOANYECcKHe Ipoou
ParmonanbsHbie yncna.

5 OOBIKHOBEHHBIE U JIECITHYHBIE APOOH, bu6nmorexa LIOK
MPOIICHTHI, OECKOHEUHBIC https://m.edsoo.ru/d99d8c74
MepUONYECKHE TpooH

6 ITpumenenue apoOeil 1 NPOLEHTOB bubmuoreka [IOK
JUTA peIIeHUs TPUKIATIHBIX 3a1a4 https://m.edsoo.ru/2f36a36f

7 [Ipumenenue npobeii 1 MPOIEHTOB bubnuotexa [JOK
JUISl pelleHus IPUKIIaHBIX 3a/1a4 https://m.edsoo.ru/a97a12d9

8 JleficTBUTETBHBIC YKCTIA. bubnuorexa [JOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9

PannoHaneHbIE ¥ MppalMOHAJIBHBIC
qyucia

https://m.edsoo.ru/ch723fhd

Apudmernueckre onepaum ¢ bubmunoreka [JOK
9 .
JIeCTBUTEIBHBIMHU YHCIaMHU https://m.edsoo.ru/3a23ac15
Moaynab A€MCTBUTENBHOTO YHCTIa U bubnunorexa LIOK
10 .
€ro CBOICTBA https://m.edsoo.ru/11ac68be
[TpuGnuxEHHBIC BEIYUCIICHHUS,
11 MpaBuiia OKPYIJICHUS, IPUKHUIKA U bubmorexa OK
P PYIICHIA, HpHiCALa https://m.eds00.ru/50bdf26d
OLIEHKA pe3yNIbTaTa BHIYUCICHUN
OCHOBHBIE METOIBI PEIICHUS ENIBIX U
12 0OHO-paIlMOHAJIbHBIX YPAaBHCHUM U bubmorexa HOK
AP patt yp https://m.edso00.ru/775f5d99
HEPABCHCTB
OCHOBHBIE METO/IbI PEIICHUS LEIbIX U
13 0OHO-paIlMOHAJIBHBIX YPAaBHCHUH U bubmorexa [JOK
P pall P https://m.edsoo.ru/6ec7al07
HEPABCHCTB
OCHOBHBIE METOBI PEIICHUS IENbIX U
14 0OHO-paIMOHAIBHBIX YPaBHEHUH U bubmotexa [JOK
AP patt P https://m.edso0.ru/1914a389
HEPaBEHCTB
MHOro4wIieHsl OT OAHON NEPEMEHHOM.
15 Jlenenre MHOTO4JIeHAa HAa MHOTOUJICH C bubmorexa LOK
https://m.edsoo.ru/226eeabf
octaTtkoM. Teopema besy
16 MHOTro4JICHBI C IIeTBIMA but6mmorekxa [IOK
koa¢pdunuentamu. Teopema Buera https://m.edsoo.ru/763e75ee
17 Pemenue cucrem JIMHEHHBIX bubmuoreka [{OK
YpaBHEHUI https://m.edsoo.ru/ff4564ad
18 Pemenue cucteM MTUHEWHBIX but6mmorekxa [IOK
ypaBHEHUH https://m.edso0.ru/66446d3e
19 Martpuna cCucTeMBbl JIMHEWHBIX bu6muoreka [JOK
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ypaBHeHUU. OrnpeaeuTens MaTPUIbI
2%2, ero reoMeTpUYECKUi CMbICI U
CBOMCTBA; BHIYMCIICHUE €TO 3HAUCHUS

https://m.edsoo.ru/6eadc6fl

Ornpenenurens MaTPUILI 2X2, €r0

20 F€OMETPUUYECKUM CMBICI U CBOMCTBA; bubmmorexa [JOK
P ’ https://m.eds00.ru/3f25a047
BBIYHCJICHHUE €TI0 3HAYCHUS
[Ipumenenue onpenenuTens s

21 epmeHm{ CHCTethIJ[mHeﬁHHj bubmmorexa [JOK
P . https://m.edsoo.ru/d82c36d4
YpaBHCHHIA
Pemennie npukiaaHbIX 3a1a4 ¢

22 MTOMOIIBIO0 CUCTEMBI JINHEHHBIX bubmmorexa [JOK

B . https://m.edsoo.ru/fe7fc4db
ypaBHEHUN
Pemenuie npukiaaHbIX 3a1a4 ¢
23 MTOMOIIBIO (IJ:)I/ICTCMHLI J'II/IHegHBIX bubmorexa LIOK
HIbTo https://m.eds00.ru/d0f0b260
ypaBHEHUH
KonTponsnas pabora:

24 "PanonanbHble ypaBHEHUS U bu6mmoreka IIOK
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX https://m.edso0.ru/c3389865
ypaBHeHuUi"

DyHKIMA, CIIOCOOBI 3aJaHUS
25 b YHKIIIII/II/I Bzaumuo 06}1 aTHbBIE bubmorexa HOK
i ’ p . https://m.edsoo.ru/444c4b9c
¢ynxun. Komnosunus pyHknuit

26 I'padux GpyHKIMU. DIEeMEHTapHbIE bubmuoreka [IOK
npeoOpa3oBanus rpadukoB GyHKINN https://m.edsoo.ru/54b815c5
OO6nacTh onpeneaeHus] © MHOKECTBO

27 3HaueHud pyHkuuu. Hymu yHKimm Bubmmorexa [IOK

YHIIHH. 1Y YHKIHH, https://m.eds00.ru/83105a0e
[TpoMexyTKH 3HaK OCTOSTHCTBA
28 YéErHble 1 HeYETHBIE PYHKIIUHU. bu6muoreka [JOK
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[Mepuoanueckue GyHKINU.
[TpomexyTKr MOHOTOHHOCTH

byHKIHH

https://m.edsoo.ru/2ablc7bc

MaxkcuMyMbl 1 MUHUMYMBI () yHKITHH.

bubnunoreka LIOK
29 HauGonbiiee u HanMeHbIIee
https://m.edsoo.ru/each053c
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE
Jluneiinas, KBaapaTuyHas U JpOOHO- bubmuorexa [IOK
30 .
TUHEWHas QYHKIUHI https://m.edsoo.ru/8a5ada51
DneMeHTapHOE UCCIIEJOBAHUE U bubmmoreka [JOK
31 .
ocTpoeHue rpadukoB STUX QYHKIUH https://m.eds00.ru/69106ae7
DneMeHTapHOE UCCIIEIOBAHUE U bubmmoreka [JOK
32 .
MOCTpOCHHE TPa(UKOB ATUX DYHKITUI https://m.edsoo.ru/9362fead
33 CreneHb C LIEJIBIM TTOKA3aTEEM. bubnnorexa [JOK
bunom Herorona https://m.edsoo.ru/78d9b391
34 CreneHb C LIEJIBIM TOKA3aTENEM. bubnuoreka [JOK
bunom Herorona https://m.edsoo.ru/de7ca33e
Crenennas KITUS C HATypaIbHBIM
35 1 TIETTBIM no(}()ZsHaTeneM E¢ Zzoﬁcma " bubmorexa LOK
H ’ https://m.edsoo.ru/87e5e52d
rpauk
KonTponbhas padora: "Crenennas bubmuoreka [IOK
36 . .
¢ynkus. E€ croiictBa u rpaguk” https://m.edsoo.ru/ebOcc5e3
37 Apudmernueckuil KOpeHb bu6muoreka [JOK
HATypaJIbHOM CTEIIEHU U €TI0 CBOMCTBA https://m.edso00.ru/5f29b9b5
38 ApudpmeTnueckuii KOpeHb bu6muoreka [JOK
HaTypaJbHOMW CTEIIEHU U €ro CBOMCTBA https://m.edsoo.ru/f13af630
[Ipeobpa3oBaHUs YUCIOBBIX
. bubmuorexa [{OK
39 BBIpOKEHUH, COIePKAIINX CTCTICHU U

KOpHU

https://m.edsoo.ru/5f605ed0
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[TpeoOpa3oBaHUs YUCIOBBIX

40 BBIpXKEHUI, COIepKAIIUX CTETIEHU U bubmorexa LIOK
P > COEpHaM https://m.edsoo.ru/ec9f4d78
KOpHH
[TpeoOpa3oBaHUs YHCIOBBIX
41 BBIPAYKEHHI, COJIEPKALLMX CTEIIEHU U bubmmorexa [JOK
P > CONEPXET https://m.edsoo.ru/b8f5d49a
KOpHH
WppatnmonanbHble ypaBHEHHUS.
42 O](;‘,)EOI];[HBIG METO I)Iyp eHICHUS bubmmorexa LIOK
ABLD N https://m.edsoo.ru/f1ff9220
UPPaIMOHATILHBIX YPaBHESHUI
HppatnmonanbHble ypaBHEHHUS.
43 OSII;OI]-:HHG METO Hyp CIICHHS bubmmorexa [JOK
ARLD = https://m.edsoo.ru/6df195a0
UppalMOHATIBHBIX YPaBHEHUI
HppatmonanbHble ypaBHEHHUS.
44 OSII;OI]-:HHG METO Hyp CIICHHS bubmorexa LIOK
ABLP N https://m.edsoo0.ru/6b61c578
UppalMOHATIBHBIX YpaBHEHUI
45 PaBHOCHIIBHBIE TEPEXOBI B PELLICHUN bubmmnoreka HOK
MPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/6ed2b3ba
46 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH bubmuoreka [IOK
MPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/fcdd2a2e
47 PaBHOCHIIBHBIE TIEPEXOBI B PELICHUN bubmmnoreka HOK
UPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/b8a0ff2f
48 PaBHOCHITBHBIE TIEPEXO/IBI B PEMIEHUN but6mmorekxa [IOK
MPPALMOHAIIBHBIX YPABHEHUN https://m.edso0.ru/12d1413c
CaoiicTBa 1 rpauk KOpHs N-0i
49 CTETEeHU KaK (11)) (bK U E6 aTHOMU bubmmorexa LIOK
JHKI P https://m.edsoo.ru/e248c5fc
CTENEHU C HATypaJIbHBIM MOKa3aTeIeM
50 CoiicTBa 1 rpaduK KOpHs N-oi bubnuotexa [JOK

CTEIEeHH KaK (QYHKIIUN 0OpaTHOM

https://m.edsoo.ru/09ba5b3d
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CTCIICHU C HATypPaJIbHBIM IMOKA3aTCIIEM

Kontponbnas padota: "CBoiicTBa

o1 rpaduK KOpHS N-0i CTENEHH bubamorexa LOK
P P o https://m.edsoo.ru/1f4655da
HppauunonanbHble ypaBHEHUS
59 Crenens ¢ paloOHaIbHBIM bubmmoreka [JOK
MIOKa3aTesIeM U €€ CBOMCTBA https://m.edso0o.ru/76ce9958
53 Crenenb ¢ palliOHAIbHBIM bubmmoreka [JOK
MOKa3aTesIeM U €€ CBOMCTBA https://m.edso0.ru/8fa598b5
54 Crenenb ¢ palliOHATBHBIM bubnnorexa [JOK
II0Ka3aTeJIeM U €€ CBOMCTBA https://m.edsoo.ru/6baefel9
55 [TokazarenpHas pyHKIMs, €€ CBOMCTBA bubnunoreka LIOK
u rpaduk https://m.edsoo.ru/alf8d141
56 Hcnons3oBanue rpaduka QyHKIUN bubmmoreka [JOK
JUISl pEUIEHUs YPaBHEHU I https://m.edso0.ru/65a0f2d0
57 Hcnonb3oBanue rpapuka GyHKIUN bubmuoteka [IOK
JUISl peLIEHUs] YpaBHEHUN https://m.edsoo.ru/0d8a770d
[TokazarenpHbIC ypaBHEHUSI.
58 OCHOBHBIE METOBI PEIICHUS bubnmorexa HOK
p N https://m.edsoo.ru/cec28774
MOKa3aTeIbHBIX YPABHEHUI
ITokazaTenbHble ypaBHEHUS.
59 OCHOBHBIE METOIBI PEIICHUS bubnmorexa [IOK
p . https://m.edsoo.ru/e6eec650
MOKa3aTeIbHBIX YPABHEHUI
[TokazaTenbHble ypaBHEHUS.
but6mmorekxa [IOK
60 OCHOBHBIEC METOJIBI PETICHUS
. https://m.edsoo.ru/ae44ac4c
MOKa3aTeIbHBIX YPABHCHHM
KonTponpHas pabora: Eubs OK
61 "[Toka3zarenbHast QYHKITHSL. nomorexa L

[TokazarenbHble ypaBHEHUS"

https://m.edsoo.ru/b46a8228
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62 Jlorapudm uucna. CoiicTBa bubnmoreka [JOK
nmorapupma https://m.eds00.ru/d36669f8
63 Jlorapudm uucna. CoiicTBa bubnmnoreka HOK
norapudpma https://m.edsoo.ru/1cbf72bl
64 Jlorapudm yucna. CBoiicTBa bubmmoreka [JOK
nmorapupma https://m.edso00.ru/538fc437
65 JlecsiTUuHBIE U HATYpaJIbHbIE Bu6muotexa [JOK
Jorapudmpl https://m.edsoo.ru/c2627eca
66 JlecaTU4HBIE U HATypAJIbHbBIE bubnuorexa [IOK
sorapupmMsbl https://m.edsoo.ru/33e6629
67 [Ipeobpa3oBanue BbIpaxeHHH, bubmmoreka [JOK
coJiepKaliux JorapupmMbl https://m.edsoo.ru/188bbf6c
68 [IpeoOpa3oBanue BBIpAKEHHIA, Bbu6motreka [JOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/49f1b827
69 [IpeoOpa3oBanue BbIpaxeHH, bubmuoteka [IOK
coJIeprKaIiuX Jorapudmbl https://m.edsoo.ru/746d5dce
70 Jlorapupmuueckas pyHkius, eé bubmmnoreka HOK
CBOMCTBA U TpaduK https://m.edsoo.ru/be888093
71 Jlorapudmuueckas pyHkms, €€ bubmuoreka [IOK
CBOICTBa U Tpaduk https://m.edsoo.ru/4d7f95fe
79 Hcnonb3oBanue rpaduka GyHKIUN bubmuoreka [IOK
JUISl pEeIIEHUs] YPAaBHEHUI https://m.edsoo.ru/44dd1046
73 Hcnonb3oBanue rpaduka GyHKIUN bu6muoreka [JOK
JUIsl peLeHUs] ypaBHEHUN https://m.eds00.ru/d99d8c74
JlorapupmMuueckue ypaBHEHHUS.
74 OCHoljaH(fle METO/IbI Zre)mem/m bubmorexa [TOK
. https://m.edsoo.ru/2f36a36f
JorapupMHUUECKUX ypaBHEHUN
75 Jlorapudmuueckue ypaBHEHHS. bubnuotexa [JOK



https://m.edsoo.ru/d36669f8
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OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUUECKUX ypaBHEHUI

https://m.edsoo.ru/a97a12d9

Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIE METO/BI PELLIEHUS bubmmorexa LIOK
ARLP . https://m.edsoo.ru/cb723fhd
norapuMUYECKUX ypaBHEHUI
77 PaBHOCUIIbHBIEC TIEPEXO/IBI B PEILICHUN bubmuorexa [IOK
Jorapu(PMUYECKUX YpaBHCHUH https://m.edsoo.ru/3a23ac15
78 PaBHOCUIIBHBIE TIEPEXObI B PEUICHUH Bbu6mmoteka [JOK
Jorapu()MUYECKUX ypaBHEHUI https://m.edsoo.ru/11ac68be
KonTponbhas pabora:
79 "Jlorapudmuyeckast pyHKIUS bubmmorexa [JOK
P YHIHITL https://m.eds00.ru/50bdf26d
Jlorapudmudeckne ypaBHCHHUS
80 CuHyc, KOCUHYC, TAHT€HC U bubnuorexa [IOK
KOTaHI'€HC YMCIIOBOTO apryMEHTa https://m.edsoo.ru/775f5d99
81 Cunyc, KOCUHYC, TAHT€HC U bubnuoreka [JOK
KOTaHI'€HC YHUCIIOBOIO apryMEHTa https://m.edsoo.ru/6ec7al07
82 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC bubmmnoreka HOK
YUCIIOBOI'O ApryMEHTA https://m.edsoo0.ru/1914a389
83 ApKcuHyC, apKKOCUHYC ¥ apKTaHT€HC bubmuoreka [IOK
YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/226eeabf
Tpuronomerpruyeckas OKpyKHOCTBb,
84 og e eﬂeHI/Iep T HFOHOMeTp yI/I‘-IeCKI/IX brbmmorexa LTOK
peA . p p https://m.edsoo.ru/763e75ee
(GYHKIMN YHCIOBOTO apryMeHTa
TpuronomeTpruueckas oK HOCTb,
85 og e eneHHT;) T HFOHOMepr;quCKHx bubmorexa [TOK
pest . P p https://m.edsoo.ru/ff4564ad
(GYHKIMN YHCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmnorexa [JOK

(bopMyIIbI

https://m.edso0.ru/66446d3e
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OCHOBHBIE TPUTOHOMETPUUECKHE bu6mmoteka [JOK
87
hopmyIbI https://m.edsoo.ru/6eadc6fl
88 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmnoreka HOK
bopmyIbl https://m.edsoo.ru/3f25a047
89 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmoreka [JOK
hopmyIbI https://m.edso00.ru/d82c36d4
[TpeoOpazoBanue Bu6muotexa [JOK
90 .
TPUTOHOMETPUUYECKUX BBIPKCHUN https://m.edsoo.ru/fe7fc4db
01 [TpeobOpaszoBanue bubnnorexa [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUI https://m.edso00.ru/d0f0b260
92 [IpeobpazoBanue bubmmoreka [JOK
TPUTOHOMETPUUYECKUX BBIPKCHUN https://m.edsoo.ru/c3389865
[IpeobOpaszoBanue Bbu6motreka [JOK
93 .
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/444c4b9c
94 Pemenue TpuroHoMeTpruuecKux bubmuoreka [JOK
YpaBHEHUU https://m.edso0.ru/54b815c5
95 Pemenue TpuronomeTpudeckux bubmuoteka [OK
ypaBHEHUH https://m.edsoo.ru/83105a0e
96 Pemrenne TpuroHoMeTpu4eCKuX bubmmnoreka [HOK
YpaBHEHUU https://m.edsoo.ru/2ablc7bc
97 Pemenne TpuroHoMeTpuuecKux bubmuoreka [JOK
YpaBHEHUI https://m.edsoo.ru/each053c
08 Pemenue TpuronomeTpuiecKux bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/8a5adaS1
99 Pemrenne TpuroHoMeTpudecKux bu6muoreka [JOK
YpaBHEHU https://m.edso0.ru/69106ae7
100 Pemenne TpuroHoMeTpuuecKux bubmuoreka [JOK

YpaBHEHU

https://m.edso0.ru/9362fea9
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Konrponsnas pabora:

101 "TpUrOHOMETPUYECKUE BEIPAKEHUS U buGnuorexa [IOK
P P PAREHH https://m.eds00.ru/78d9b391
TPUTOHOMETPUYCCKHE YPABHECHUS
[TocnemoBaTeIbHOCTH, CIIOCOOBI
. bubnuorexa [JOK
102 3aJaHus [MOCIIEN0BaTEILHOCTEN.
. https://m.edsoo.ru/de7ca33e
MeTto MaTeMaTUYECKON HHITYKITUU
MOHOTOHHBIC B OTPaHUYCHHBIC
103 [ocienoBaresHoCTh. McTopus bubnnorexa LIOK
a ’ p https://m.edsoo.ru/746d5dce
a”Hain3a OECKOHEYHO MaJIbIX
bubnuoreka [{OK
104 Apumeriieckas nporpeccus https://m.edsoo.ru/be888093
bubnuoreka [{OK
1 r
05 coMETpHHeECckas porpecciit https://m.edsoo.ru/4d7f95fe
BeckoneuHo yObIBarommas bubnnoreka [JOK
106
reoMeTpuyecKast Iporpeccus https://m.edsoo.ru/44dd1046
107 Cymma OeckoHEYHO yOBIBaroOIIei bubmuoreka [IOK
reOMETPUYECKON IPOrPECCUN https://m.edso00.ru/d99d8c74
JInHEeHBIA U DKCIOHEHIINAJILHBIH
108 oct. Yncio e. DopMyiia CI0KHBIX bubmorexa HOK
poct. - POPMY. https://m.edsoo.ru/2f36a36f
MIPOLIEHTOB
JInHEeHBIA U DKCIOHEHIIMATILHBIN
109 oct. Yncio e. DopMyiia CI0KHBIX bubnnorexa [IOK
poct. - POPMY. https://m.edsoo.ru/a97a12d9
MTPOIIEHTORB
Hcnonk30BaHue IpOrpeccuul s
110 eIIEHUs PeaJbHBIX 3a1a4 buGnnorexa [JOK
p p g https://m.edsoo.ru/ch723fbd
MIPUKJIATHOTO XapaKTepa
111 KonrponbHas pabora: bu6muoreka [JOK

"[locrenoBarenbHOCTH U IpOrpeccuu”

https://m.edso0.ru/3a23acl15
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112 HenpepbiBHbIe QYHKINT U UX Bu6muotexa [JOK
CBOMCTBA https://m.edsoo.ru/11ac68be
113 Touka pa3pbiBa. ACUMIITOTBI bubnuoreka [IOK
rpaduKoB PyHKIIHIA https://m.edsoo.ru/50bdf26d
114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA bubmmoreka [JOK
OTpe3Ke https://m.edsoo.ru/775f5d99
115 CBoiicTBa (DyHKIMH HETIPEPHIBHBIX HA Bu6muotexa [JOK
OTpEe3Ke https://m.edsoo.ru/6ec7al07
116 Meroxa MHTEPBAIIOB ISl pELICHUS bubnuorexa [IOK
HEPABEHCTB https://m.edsoo.ru/1914a389
117 MeTto1 MHTEPBAJIOB JJIsI PEIICHUS bubnunoreka LIOK
HEpPaBEHCTB https://m.edsoo.ru/226eeabf
118 MeTo1 MHTEPBAJIOB JUIsl PELICHMUS Bbu6motreka [JOK
HEPABEHCTB https://m.edsoo.ru/763e75ee
[IpuMeHeHne CBOWCTB HEMPEPHIBHBIX bubnnoreka [JOK
119 . }
(GyHKLIMN 1715 pelieHus 3a1a4 https://m.edsoo.ru/ff4564ad
120 IIpuMeHeHne CBOWICTB HENPEPBIBHBIX bubmmnoreka HOK
GyHKIUH 1715 peleHus 3a1a4 https://m.edsoo.ru/66446d3e
121 IlepBas u BTOpas NIpoOU3BOAHBIC bubmmnoreka HOK
byHKIMHA https://m.edsoo.ru/6eadc6fl
122 Omnpenenenne, reOMETPUIECKUI bubmuoreka [IOK
CMBICJI TPOU3BOTHOM https://m.edsoo.ru/3f25a047
123 Omnpenenenue, GU3NUECKUN CMBICTT bu6muoreka [JOK
MIPOU3BOIHOMN https://m.edsoo.ru/d82c36d4
124 VYpaBHeHHE KacaTeIbHOU K TpaduKy bubnuotexa [JOK
GbyHKIIII https://m.edsoo.ru/fe7fc4db
125 YpaBHEHHE KacaTelbHOU K TpaduKy bubnmnorexa [JOK

byHKIIIT

https://m.edso0.ru/d0f0b260
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[Ipon3BoIHBIE AIEMEHTAPHBIX Bu6muotexa [JOK
126 . 1
byHKIUH https://m.edsoo.ru/c3389865
127 [Ipon3BOaHBIE 3]IEMEHTAPHBIX 1 bubmunoreka [JOK
byHKIUH https://m.edsoo.ru/444c4b9c
128 [Ipou3BoaHast CyMMBl, IPOU3BENCHHS, 1 bubmmoreka [JOK
YaCTHOTO ¥ KOMIIO3UIINU (DYHKITHI https://m.edsoo.ru/54b815c5
129 [Ipon3BoHas CyMMBI, IPOU3BEACHMUSI, 1 Bu6muotexa [JOK
YaCTHOTO M KOMITO3ULIUU (YHKITHI https://m.edsoo0.ru/83105a0e
130 [Ipon3BoiHast CyMMBI, IPOU3BEACHMUS, 1 bubnuorexa [IOK
YaCTHOTO ¥ KOMITO3HUIIUU ()yHKITHI https://m.edsoo.ru/2ablc7bc
Cw " bubnnoreka [JOK
131 KonTponbnas padora: "[IponsBonnas 1 1 https://m.edsoo.ru/each053c
[ToBTOpeHME, 0000IIECHNE,
132 CUCTEeMAaTH3allusI 3HAHHIA: 1 bubmmorexa [JOK
" "u ' https://m.edso0o.ru/8a5ada51
YpaBHeHust
133 IToBTOpenue, 06o01IEHNE, 1 bu6mmoteka [JOK
cucreMarn3anvs 3HaHui: "OyHkuun" https://m.edsoo.ru/69106ae7
bubmmoteka IIOK
134 HToroBast KOHTpOJIbHASA paboTa 1 1 https://m.edsoo.ru/9362fead
bubmmoteka IIOK
135 14 1 1
TOroBas KOHTPOILHAA paboTa https://m.edsoo.ru/78d9b391
[ToBTOpenue, 060061IeHNE, bubnuoreka [JOK
136 . 1
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/de7ca33e
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME
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11 KJIACC

KoanyecTBo 4acoB

DJIEKTPOHHBIE
Ne uugposbie
/ Tema ypoka B KonTposbHbIe Ipoeepounnie oBpazoBate e
wn cero BaTeJIbHbI
padoThI
padoThI pecypenI
[IpuMeHeHne Npou3BOJHOM K
. Bubmuoreka IIOK
1 UCCIIeIOBaHMIO (PYHKIIHH Ha 1 ] 1
MOHOTOHHOCT 1 SKCTPEMYMEL https://m.edsoo.ru/a52939b3
[IpuMeHeHne Npou3BOJHOM K
. Bubmunorexa IIOK
2 WCCIICIOBAHMIO (DYHKIIMH Ha 1 nbnmotexa I
MOHOTOHHOCTS 1 KCTPEMYMEL https://m.edsoo.ru/ff601408
[Ipumenenne npou3BOHON K o OK
. HOJINOTEKA
3 WCCIICIOBAHMIO (DYHKIIMH Ha 1 _ 1
MOHOTOHHOCT H JKCTPEMYMEL https://m.edsoo.ru/3d87e248
IIpuMeHeHne MPOU3BOJHON K Bu6 OK
o HOJINOTEKA
4 UCCIIeIOBaHHIO (PYHKIIHH Ha 1 ] 1
MOHOTOHHOCT 1 SKCTPEMYMEL https://m.edso0.ru/343c6b64
IIpuMeHeHne MPOU3BOJHON K
o bubmmnorexa [IOK
5 UCCIIeIOBaHHIO (PYHKIIHH Ha 1 ] 1
MOHOTOHHOCT 1 SKCTPEMYMEL https://m.edso0.ru/4064d354
[IpuMeHeHne Mpou3BOJHOM K Butt OK
o oTeKa
6 WCCIICIOBAHMIO (DYHKIIMH Ha 1 nosmotexa I
MOHOTOHHOCTS H SKCTPEMYMEL https://m.edsoo.ru/be76320c
Haxoxnenue HanOOIIBIIErO U BuG OK
HOJINOTEKA
7 HauMEHBIIEr0 3HAUYCHUS 1 1

HEenpephIBHON (DYHKIIUU HA OTPE3Ke

https://m.edso00.ru/3d408009
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Haxoxneaue HauOoJIbILIErO U

8 HAUMEHBIIIETO 3HAYCHUS bubmorexa LIOK
N https://m.edsoo.ru/bd5ffOec
HEeTNPEPHIBHON (DYHKIIMHM HAa OTPE3Ke
Haxoxnenne HauOOJIBIIErO U
9 HAUMEHBIIIETO 3HAYECHUS buGnnorexa [IOK
N https://m.edsoo.ru/cebf10c6
HEeNpepbIBHON (PYHKIIMU HA OTPE3Ke
Haxoxnenne HauOOJIbIIErO U
10 HaVMEHBIIIEr0 3HAYCHUS bubnnorexa LIOK
. https://m.edsoo0.ru/536de727
HENPEePBIBHON (DYHKITUU HA OTPE3KE
Haxoxnenne HanOOJIbIIErO U
11 HAUMEHBIIIETO 3HAUYCHUS bubnorexa [JOK
N https://m.edsoo.ru/85bc8132
HENpephIBHON (DYHKIIUU HA OTPE3Ke
Haxoxnenne HauOOJIbIIErO U
12 HAUMEHBIIIETO 3HAUYCHUS bubmorexa HIOK
. https://m.edso0.ru/58e8e2f2
HEMpephIBHON (DYHKITUU HA OTPE3Ke
[IpuMeHeHne npou3BOJHON [
13 HaXOXKIECHNU HAWIYYIIEr0 PEIICHUS bubmorexa HOK
ya p https://m.edsoo.ru/3e3230d4
B MIPHUKJIAIHBIX 3a7ja49ax
IIpumenenune IpoOU3BOIHON JUIS
14 H;)XO)K eHnsa ann IIET0 PENICHUS bubnnorexa [JOK
A i P https://m.edsoo.ru/1ea72162
B MPHUKJIAIHBIX 3a/1a4ax
[Ipumenenne npou3BOIHOM IS
15 OnpeIelIeHUs] CKOPOCTU U YCKOPEHUS bubmmoreka [JOK
nporiecca, 3aaHHOT0 (GOPMYIION UITH https://m.edsoo.ru/da48154c
rpaduxom
IIpumenenue Npou3BOIHON IS
P p bu6nunorexa LIOK
16 OnpeJIelIeHUsI CKOPOCTU U YCKOPEHHUS

nporiecca, 3alaHHOro (OpMYIION HITH

https://m.edsoo.ru/4beffO3b
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rpaduKoM

bu6nuoreka [IOK
17 K i
OMIOSHILIS YKL https://m.edsoo.ru/fe189f2d
bu6nunorexa LIOK
1 K i
8 OMIO3HIHA GyHKUHH https://m.edsoo.ru/fadb8aas
. bubnuorexa [{OK
19 KommosHuist gymkumit https://m.eds00.ru/3034724e
20 ['eomerpuueckue 006pas3bl ypaBHEHUN bubmmoreka [JOK
Ha KOOPJIMHATHOM TJIOCKOCTH https://m.edsoo.ru/712ac2d9
91 ['eomerpuueckue 006pas3bl ypaBHEHUN bubnnoreka [JOK
Ha KOOPJIMHATHOM TJIIOCKOCTH https://m.edsoo.ru/9e3f4bc9
KonTponbHas pabora:
22 "UccnenoBanne QyHKIHH C bubmorexa HOK
A i Hu" https://m.edso00.ru/15bc1cfb
MTOMOIIBIO TPOU3BOTHON
93 [lepBooOpazHas, OCHOBHOE CBONCTBO bubmmnoreka HOK
MepBOOOPA3HBIX https://m.edsoo.ru/d68bbe9d
[TepBooOpazHbIe AIEMEHTAPHBIX
24 ¢ynxuil. [IpaBuna HaxoXKACHUS bubmmorexa LIOK
YHIIDH. 1P A https://m.eds00.ru/9d102051
IepBOOOPA3HBIX
ITepBooOpazHbIe 1eMEHTAPHBIX
25 ¢ynxuii. [IpaBuna HaxoXKACHUS bubmmorexa LIOK
YHICHR. 2P s https://m.edsoo.ru/beeff646
IepBOOOPaA3HBIX
26 Nurerpai. I'eoMeTpu4eCKUl CMBICI bu6muoreka [JOK
HMHTETpaja https://m.edsoo.ru/d2e4601b
Brruncienne onpenen€éHHOro
27 uHTerpana no gopmysie Horotona- Bubmmorexa [IOK
. P Py https://m.edsoo.ru/ba9da96d
Jleiibuuia
28 Brruncnenue onpenenéHHOro bu6muoreka [JOK
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uHTerpaia no popmysne Herorona-
JletiOuuIta

https://m.edsoo.ru/24ab3c53

IIpuMeHeHne nHTErpasa 1uis

bu6nmorexa [IOK

5 .
) HAROMACTIA THOTHAACH THIOCI https://m.eds00.1u/5272b%al
buryp
[IpumeneHnue nHTerpaa 1is
30 HE]l;)XO)K eHUS 063&51\?())13 " bubmmorexa [JOK
A https://m.eds00.ru/0c837397
Tre€OMETPHUECKUX TeIl
31 [Tpumeps pereHmit bubmmoreka [JOK
nuddepeHInaTbHbIX YPaBHEHHIMA https://m.edsoo.ru/e6e1901f
39 [Ipumeps! pemieHuit Bbu6motreka [JOK
Qg QepeHIranbHbIX ypaBHEHUH https://m.eds00.ru/0f903c75
MaremaTHueckoe MOJCINPOBaHHUE
33 €aJIbHBIX IPOIECCOB C TOMOIIBIO bubmmorexa LIOK
P pont B . https://m.edso0.ru/10130727
g depeHInaIbHbIX YPaBHEHUM
34 KonrtponsHas pabora: bubmmnoreka HOK
"ITepBooOpa3Has u uHTErpan” https://m.edsoo.ru/403bfb0d
35 Tpuronomerpruyeckue GyHKINU, UX bubmmnoreka HOK
CBOICTBa U Tpaduku https://m.edso0.ru/6db0b423
Tpuronomerpruyeckue GyHKINU, UX bubmuoreka [IOK
36 .
CBOMCTBA U rpaduKu https://m.edsoo.ru/0adbcelb
37 Tpuronomerpuueckue GyHKIUH, UX bu6muoreka [JOK
CBOMWCTBA U TpapuKu https://m.edsoo.ru/0731ad3d
38 Tpuronomerpuyeckue GyHKINU, UX bu6muoreka [JOK
CBOICTBA U TpaduKu https://m.edso0.ru/723dd608
39 Tpuronomerpuueckue GyHKIUH, UX bubnuorexa [IOK
CBOMCTBa U rpaduKu https://m.edsoo.ru/6¢8d36ff
40 OT100p KOpHEH TPUTOHOMETPUUYECKHUX bubmuoteka [IOK
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YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

https://m.edsoo.ru/a413eca9

OT60p KOpHEH TPUTOHOMETPHUECKHUX

bu6nmorexa [IOK

41 i
YPaBHCHHH € HOMOHHSIO https://m.edsoo0.ru/c7550e5f
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
42 ABHEHUH C MIOMOIIIBIO bubmmorexa [JOK
P HIU https://m.edsoo.ru/14ab3cdb
TPUTOHOMETPUUECKON OKPYKHOCTH
O160p KOpHEI TPUTOHOMETPHUUECKHIX
43 aBIfeHI/III;I c 1'[01\1:/)[0 bIO ’ bubmorexa LIOK
yp Hlu https://m.edsoo.ru/c12a0552
TPUTOHOMETPHYECKON OKPY>KHOCTH
44 Pemenue TpuroHoMeTpuuecKux Bbu6mmotreka [JOK
HEpPaBEHCTB https://m.edso0.ru/d598f201
45 Pemrenne TpuroHoMeTpu4EeCKuX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/1de34d4d
46 Pelrenne TpUroHOMETpUYECKUX bubmmnoreka HOK
HEPaBEHCTB https://m.edsoo.ru/17af2df9
47 Pemrenne TpuroHoMeTpu4eCKuX bubmmnoreka HOK
HEPABEHCTB https://m.edsoo.ru/a8ca5ad4
KonTponsnas pabora: "['paduxu
48 T I/IF(FHOMGT I/II:IeCKI/IX ¢ . K(i) ui bubmmorexa LIOK
P P Y HICHITH. \ https://m.edsoo.ru/0b411edd
Tpuronomerpruyeckue HepaBeHCTBA
49 OCHOBHBIE METO/IbI pEUICHUS bubmmoreka [JOK
[I0Ka3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/caf9bd2f
50 OCHOBHBIE METO/TBI pEIICHUS bubnuotexa [JOK
IOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/fac78f05
51 OCHOBHBIE METO/IbI pEIICHUS bubnmnorexa [JOK

IMOKa3aTCJIbHBIX HEPABCHCTB

https://m.edsoo.ru/fb6a8acf
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59 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/cffcb7e5
53 OCHOBHBIE METO/IbI pELICHUS bubnmnoreka HOK
norapuMIUYECKUX HEPABEHCTB https://m.edso0.ru/d9469916
54 OCHOBHBIE METO/IbI pEUICHUS bubmmoreka [JOK
Jorapu(MUIECKUX HEPABCHCTB https://m.edsoo.ru/ad15000e
OCHOBHBIE METO/BI PELLIEHUS Bu6muotexa [JOK
55
Jorapu(MUIECKUX HEPABCHCTB https://m.edsoo.ru/86adcbfd
56 OCHOBHBIE METO/IbI pEIICHUS bubnnorexa [JOK
norapuMUIECKUX HEPABEHCTB https://m.edsoo.ru/13205d80
57 OCHOBHBIE METO/IbI pEUICHUS bubmmoreka [JOK
HMpPaLMOHAIIBHBIX HEPABEHCTB https://m.edsoo.ru/f8ed5f99
OcCHOBHBIE METO/BI PELLICHUS Bbu6motreka [JOK
58
HMPPALMOHAIIbHBIX HEPABEHCTB https://m.edsoo.ru/d777edf8
OCHOBHBIE METO/BI PELLICHUS bubmuoteka [IOK
59
HMPPALMOHAIIBHBIX HEPABEHCTB https://m.eds00.ru/30c3697b
60 OCHOBHBIE METO/IbI pEUICHUS bubmuoreka [IOK
HMppalMOHAIIBHBIX HEPABEHCTB https://m.eds00.ru/391272c9
61 I'padnueckue MeToabl pereHus bubmmnoreka HOK
HppalMOHAIIbHBIX YPaBHEHUI https://m.edso0.ru/d359fb5f
62 I'paduueckue MeTo bl peLIeHus bubmuoreka [IOK
HppalMOHATIbHBIX YPaBHEHUM https://m.edso0.ru/07eb464b
63 I'paduueckue MeTOIbI peLIeHUs bu6muoreka [JOK
[OKa3aTeJIbHbIX YPaBHCHUI https://m.edso0.ru/b9b225c3
64 I'paduueckne MeToabI peIICHHS bubnuotexa [JOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/b800deb4
65 I'paduueckue MeTOIbI peLIeHUs bubmuoteka [IOK

Jorapu(pMUUECKUX ypaBHEHUI

https://m.edsoo.ru/f5eed075
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I'paduueckue METOIbI PELICHUS Bu6muotexa [JOK

66
Jorapu(MUIECKUX HEPABCHCTB https://m.edsoo.ru/41da431a
I'paduueckue METOIbI pELICHUS bubmunoreka [JOK

67
norapuMIUYECKUX HEPABEHCTB https://m.edsoo.ru/b648235a
I'padpuueckue MeTo bl peLIeHus

68 HEKg)BaTenLHHX u norapH(bMquCKI/Ix bubmorexa LOK

. p https://m.edsoo.ru/5ab83864
ypaBHEHHH
I'paduueckue MeTo bl peLeHus
69 HEKg)SaTeHBHLIX u noraqu)MquCKHX bubmmorexa [IOK
. p https://m.edsoo.ru/a4d65ee5
ypaBHEHUH
I'paduueckue METOIbI pELICHNUS
70 HEKS)BaTeHI)HHX " norapnq)MquCKHx bubmorexa LIOK
P https://m.edsoo.ru/aa5962el
HEpPaBEHCTB
I'paduueckue METOIbI pELICHNUS
71 nng;aTenLHHx u norapnq)MI/IquKHX bubmmorexa LIOK
P https://m.eds00.ru/48190472
HEPaBEHCTB
KonrtponsHas pabora:
72 "UppatmoHaiibHble, TOKa3aTelIbHbIE bubmmorexa LIOK
ppatt ’ ., https://m.edsoo.ru/2dbd3859
u orapu(MUIecKre HepaBeHCTBA
KommnekcHble uncna.

73 Anrebpanyeckas u bubnmnoreka HOK
TpUTrOHOMETpHUecKasi (POPMBI 3arucu https://m.edsoo.ru/7ab8d17e
KOMILJIEKCHOTO YHCIIa
KommekcHbie uncrna.

74 Anrebpanueckas 1 bu6muoreka [JOK
TpUTOHOMETpHUECKasi POPMBI 3arucu https://m.edsoo.ru/81cccfe9
KOMIIJIEKCHOT'O YHCIIa

75 Apudmernueckue oneparuu ¢ bubnuotexa [JOK
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KOMIIJICKCHBIMHU YK CJIaMH

https://m.eds00.ru/039949bf

76 Apudmernueckue orneparuu ¢ bubnmnoreka HOK
KOMIUJIEKCHBIMU YU CIIaMHU https://m.edsoo.ru/a7d95f79
77 N300paxeHne KOMIJIEKCHBIX YHCET bubmmoreka [JOK
Ha KOOPJIMHATHOM TJIOCKOCTH https://m.edsoo.ru/ca878deb
N300paskeHre KOMIUIEKCHBIX YUCEeI Bu6muotexa [JOK
78 .
Ha KOOPJIMHATHOM MJIOCKOCTH https://m.edsoo.ru/471c735b
79 ®opmyna Myaspa. Kopau n-oit bubanorexa [JOK
CTENEHU U3 KOMIUIEKCHOTO YHCIIa https://m.edsoo.ru/3ceel327
®opmyna Myaspa. Kopau n-oit bubmmoreka [JOK
80
CTETEeHH U3 KOMILJIEKCHOTO YucJia https://m.edsoo.ru/a35a131d
[TpuMeHEeHHE KOMIUICKCHBIX YHCE
81 JUTSL peleHust (PU3HISCKUX U buGnuorexa [IOK
P https://m.edsoo.ru/ef10c4f9
TCOMETPHUYECKUX 3a7a4
82 KonTponshas pabora: bubmuoteka [IOK
"KomriekcHele yncna' https://m.edso0.ru/51696a67
83 HarypanbHble u nensie yucna bubmmorexa [TOK
P t https://m.edsoo.ru/fab81c0e
84 Harypanbhblie u 1iensie yucia brbmmorexa [TOK
P t https://m.edsoo.ru/ef2c6e43
85 IIpuMeHeHne MPU3HAKOB AETUMOCTU bubmuoreka [IOK
IEeJIBIX YHCel https://m.edsoo.ru/0312cf8c
86 IIpuMeHeHne IPU3HAKOB ACIUMOCTH bu6muoreka [JOK
LIEJIBIX YHCEI https://m.edsoo.ru/247d2fe7
87 [IpuMeHeHne MpU3HAKOB AEITUMOCTH bu6muoreka [JOK
nenbrx yrcen: HOJl m HOK https://m.edsoo.ru/e8b87729
88 IIpumeHeHNne MPU3HAKOB AETUMOCTU bubmuoteka [IOK

nensix yucen: HOJl u HOK

https://m.edsoo.ru/1bf2fb98
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89 [IpumeHeHne NpU3HAKOB AETUMOCTU Bu6muotexa [JOK
LIEJIBIX YHMCENI: OCTATKH 110 MOJYJIIO https://m.edsoo.ru/9c44c6ca
90 [IpuMeHeHne NPU3HAKOB ACIUMOCTH bubmunoreka [JOK
LIEJIBIX YMCEJI: OCTATKH 110 MOJYJIIO https://m.edsoo.ru/337aad59
[IpuMeHeHne MPU3HAKOB ACTUMOCTH
91 LEJBIX YUCcell: aJroput™m EBximmna bubmiorexa LIOK
' p https://m.edsoo.ru/ag86014el
JUTSL pEIIEHUs 3a/1a4 B LIEJIBIX YUCIIaxX
KonTponbnas pabora: "Teopus bubmmoreka [JOK
92 |
LEJIBIX YUCET https://m.edsoo.ru/5c45a60a
Cucrema 1 COBOKYITHOCTh
93 aBHEHMI. PaBHOCHIIbBHBIE CUCTEMBI Bubmiorexa OK
yp ) https://m.edsoo.ru/19304aba
U CUCTEMBI-CIIEICTBUS
Cucrema 1 COBOKYIHOCTh
94 aBHeHUU. PaBHOCHIIbHBIE CUCTEMEI Bubmiorexa OK
yp ' https://m.edsoo.ru/c3d4b282
U CUCTEMBI-CIIEICTBUS
OcCHOBHBIE METOBI PELICHUSI CUCTEM
95 UM COBOKYITHOCTEHN pallMOHaIbHBIX Bubmiorexa OK
ynv p https://m.edsoo.ru/a20b8a4c
ypaBHEHUN
OCHOBHBIE METOBI PEIICHUS CUCTEM
96 U COBOKYITHOCTEHN UppallHOHAIBHBIX bubmorexa HOK
ynv pp https://m.edsoo.ru/a012476d
ypaBHEHUN
OCHOBHBIE METOBI PEIICHUS CHCTEM
97 U COBOKYITHOCTEN MOKA3aTENBHBIX bubmorexa LIOK
ynv https://m.edsoo.ru/d620c191
ypaBHEHUH
OCHOBHBIE METOBI PEIICHUS CHCTEM
98 U COBOKYITHOCTEN ITOKa3aTEIbHBIX Bubmorexa IOK
ynv https://m.edso0.ru/7017196f
YpaBHCHHIA
99 OCHOBHBIE METO/BI PELIEHUS CUCTEM bubmuoteka [IOK
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Y COBOKYITHOCTEH JI0rapu(pMUIECKuX
ypaBHEHUU

https://m.edso0.ru/513c9889

100

101

102

103

104

105

106

OCHOBHBIE METO/IbI PEILICHUS CUCTEM
Y COBOKYITHOCTEH JI0rapu(pMUIECKUX
YpaBHEHUU

[TpumeHeHne cUCTEM K PEIICHHIO
MaTeMaTU4ecKuX 33/1a4 U 3a/1a49 13
pa3nuyHbIX 00JacTeil HayKu U
peanbHON )KU3HU, HHTEPIIPETAIIS
MOJTyYCHHBIX PE3yJIbTaTOB

[TpumeHeHHe cHUCTEM K PEIICHHIO
MaTeMaTU4eCcKuX 33/1a4 U 3a/1a49 U3
pa3nuyHbIX 001acTeil HayKu U
peanbHOMN )KU3HU, HHTEPIIPETAIIS
MOJTyYCHHBIX PE3yJIbTAaTOB

IIpuMmeHeHNne HEPABEHCTB K
PELIECHNI0 MaTeMaTHIECKHX 3aa4 U
3aJa4 U3 pa3iIM4YHbIX 00JacTel HAyKU
U peagbHOM KU3HU, HHTEPIPETALUs
MOJIyYEHHBIX PE3yIbTaTOB

KontponsHas pabdora: "Cucremsl
paloOHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
ypaBHeHUH"

PanmonaneHble ypaBHEHUS C
rapaMmeTpamu

ParnmonansHble HEpaBEHCTBA C
rapaMeTpamu

bu6nmorexa [IOK
https://m.eds00.ru/2276973

bu6nmorexa [IOK
https://m.edso00.ru/3330f7ef

bubnuoreka [{OK
https://m.edsoo.ru/cead345e

bubnmorexa LIOK
https://m.edsoo.ru/a52939b3

bubnmorexa LIOK
https://m.edsoo.ru/ff601408

bubnunorexa LIOK
https://m.edso0.ru/3d87e248

but6mmoreka [IOK
https://m.edsoo.ru/343c6b64
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107 PanmonansHbIE CUCTEMBI C bubnunoreka LIOK
rnapameTpamu https://m.eds00.ru/4064d354

108 HppaumnoHnanbHble ypaBHEHMS, bubmunoreka [JOK
HEPaBEHCTBA C IIapaMeTpaMu https://m.edsoo.ru/be76320c

109 HppanmonaibHbIe CUCTEMBI C bubmmoreka [JOK
rnapameTpamu https://m.edsoo.ru/3d408009

110 ITokazarenbHble ypaBHEHUS, Bu6muotexa [JOK
HEpaBEHCTBA C MapameTpaMu https://m.edsoo.ru/bd5ff0ec

111 ITokazarenbHbIE CUCTEMBI C bubnuoreka [{OK
rapameTpamu https://m.edsoo.ru/cebf10c6

112 Jlorapudmuueckue ypaBHEeHUS, bubmmoreka [JOK
HEpaBEHCTBA C MapameTpaMu https://m.edsoo.ru/536de727
Jlorapudmuueckue CUCTEMEI C Bbu6motreka [JOK

113
rapaMeTpamu https://m.edso0.ru/85bc8132

114 Tpuronomerpruyeckue ypaBHEHHUs C bubmuoteka [IOK
rapameTpamu https://m.edsoo.ru/58e8e2f2

115 TpuronomeTpuueckre HEPaBEHCTBA C bubmmnoreka HOK
rnapameTpamu https://m.edsoo.ru/3e3230d4

116 TpuroHomMeTpruIeCcKue CUCTEMBI C bubmmnoreka HOK
rapaMeTpamu https://m.edso0o.ru/1ea72162
ITocTpoenue u uccienoBanue

117 MaTeMaTUYeCKUX MOJIEIEeH peaTbHbIX bubnunorexa LIOK
CUTYallUil C MOMOIIBIO YPAaBHEHUH C https://m.edsoo.ru/da48154c
napameTpamu
ITocTpoenue u uccienoBanue

118 MaTeMaTUYECKUX MOJIENEH peambHbIX bubmmoreka [JOK

CUTYyalllil C MOMOIIBIO CUCTEM
YpaBHEHUH € ITapaMeTpamu

https://m.edsoo.ru/4beffO3b



https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
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[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIeN peabHbIX

bubnunoreka LIOK

119
CUTYyallUil C MOMOIIBIO CUCTEM https://m.edsoo.ru/fe189f2d
YpaBHEHHH ¢ TTapaMeTpaMH
120 Kontponsnas pabdora: "3anaun ¢ Bu6muotexa [JOK
napamerpamu” https://m.edsoo.ru/fadb8aa5
[ToBTOpeHME, 0000IIECHNE,
121 CHCTEMAaTH3allHs 3HAHMIA: bubmmorexa [JOK
. "H ' https://m.eds00.ru/3034724e
YpaBHeHust
[ToBTOpeHME, 0000IIECHNE,
122 cUCTeMaTu3alis 3HAHHMH: bubmorexa [JOK
. "u ' https://m.edsoo.ru/712ac2d9
YpaBHeHus
[ToBTOpeHME, 0000IIECHNE,
123 cUCTeMaTu3alis 3HAHHMH: bubmorexa OK
. B ' o https://m.edsoo.ru/9e3f4bc9
VYpasaenust. CHCTeMbI ypaBHEHHHA
[ToBTOpenue, 06001IEHNE,
124 CHCTEMATH3aIMs 3HAHUI: bubnmorexa IOK
. | ' https://m.edsoo.ru/15bclcfb
Hepasencra
IToBTOpenue, o000IIEHHE,
125 CHCTeMpaTma Hs 31$H1/H?1' bubmotexa [JOK
. H" ' https://m.edsoo.ru/d68bbe9dd
HepasencrBa
[ToBTOpenue, 06001IeHNE,
126 CHCTEMAaTH3allHs 3HAHMIA: bubmorexa [JOK
. H” ' https://m.eds00.ru/9d102051
Hepagencrpa
IToBTOpEenue, 0600IIEHHE,
127 CI/ICTehfaTI/Ba Hs 31$HI/H7I' bubmorexa I[JOK
. HIESH ' . https://m.edsoo.ru/beeff646
[IpousBoHas U €€ MpUMEHEHUE
128 [ToBTOpeHME, 0000IEHNE, bubmuoreka [JOK
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cCUCTEMATHU3alUs 3HAHUN:

"I[IpousBoaHas u e€ npuMeHeHue"

https://m.edsoo.ru/d2e4601b

[ToBTOpeHue, 060061IeHNE,

129 CHCTEMATH3aLUs 3HAHWUIL: 1 brbsmorexa LIOK
" HIEST ' | https://m.edsoo.ru/ba9da96d
[IpousBoaHas 1 €€ npuMEHEHue
[ToBTOpEeHME, 0000IIECHNE,
130 cucreMmaruszanus 3Haguil: "Marerpan 1 brbsmorexa LIOK
3 " . P https://m.edsoo.ru/24ab3c53
Y €T0 TIPUMEHEHUE
[ToBTOpeHME, 0000MIIECHNE,
131 CUCTEMAaTH3alU SHAHUN: 1 Brbmorexa [IOK
" " . . https://m.edsoo.ru/5272b9al
OyHKIUU
IToBTOpenue, 0000ImIEHNE,
132 CI/ICTeMpaTI/ISa s 3;1IHI/H71' 1 Brbmiorexa [IOK
" " . . https://m.eds00.ru/0c837397
OyHKIUU
IToBTOpenue, o000IIEHHE,
133 cnclirTeI\faTI:/IIZa s 31;1:;:111;11' 1 bubmmorexa LIOK
" " B ' https://m.edsoo.ru/e6e1901f
O yHKIIUU
bu6nmorexa LIOK
134 " 1 1
3 TOrOBas KOHTPOTEHAs paGoTa https://m.edso00.ru/0f903c75
bubmmoteka IIOK
1 " 1 1
3 TOrOBas KOHTPOTEHAs paGoTa https://m.edso0.ru/10130727
136 [ToBTOpenue, 06001IEHNE, 1 bubmmoteka IIOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/403bfb0d
BIIEE KOJIMYECTBO YACOB I
OBII O CTBO CO O 136 10

[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeiMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHOI MPOrpaMMbl CpeaHero oo1ero oopa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh MOHSATHSAMH: pAIMOHATBLHOEC U JICHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U ACCATUYHAS IPOOb, MPOIICHTHI
12 BemonHsaTe  apudmMeTHdyecKkue — omepanud € PAlMOHATBHBIMH U
' JEeHCTBUTEIILHBIMH YUCITAMA
13 BrimonHsaTe npulnmnkEHHbIC BEIUMCICHHUS, UCIIONIB3YS MIPAaBHIIa OKPYTICHUS,
' JIeNaTh MPUKUAKY U OLICHKY pe3yJIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATHSAME: CTENEHb C IEJBIM ITOKa3aTejeM, CTaHIapTHAs
14 dopMa 3ammcH JIEHCTBUTEILHOTO YHCIA, KOPEHb HATypaJIbHOW CTEICHH,
' WCIONIb30BaTh MOJAXOASNIYI0 (OpPMY 3alUCH JEHCTBUTENBHBIX YHCEN JUIsS
pellIeHus MPaKTUYECKUX 3a7a4 U MPeCTaBIeHUs JaHHBIX
OnepupoBaTh MOHATUSMU: CHHYC, KOCHHYC ¥ TAHTE€HC TIPOU3BOJIBHOTO yIJIa;
15 WCIIOJIB30BaTh  3allUChb  NPOU3BOJIBHOTO  yriaa  4yepe3  oOpaTHbIe
TPUTOHOMETPHUYCCKHE (DYHKIINU
2 YpaBHEHUs 1 HEPABEHCTBA
OnepupoBaTh TMOHATUSAMHU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO, IIENOE,
2.1 parroHaibHOE, UppalMOHAEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YPaBHEHHE
29 BBITOTHATE TTpeoOpa3oBaHus TPUTOHOMETPHUSCKHUX BBIPAKCHHUH M pelaTh
' TPUTOHOMETPHYCCKHE YPABHEHUS
BreImonHsATe MpeoOpa3oBaHus IENbIX, PAllMOHATBHBIX M HUPPAIMOHATBHBIX
2.3 BBIDOXKCHUH W pemaTh OCHOBHBIC THIIBI IIENBIX, PAIMOHATBHBIX U
UPPAIMOHATLHBIX YPAaBHECHUH U HEPABCHCTB
54 [IpuMeHsITh ypaBHEHHMs] W HEpPABEHCTBA MJIs PEIICHUS MaTEeMAaTHYECKUX
' 3a]1a4 U 3a]1a4 U3 Pa3ITUIHbIX 00JacTe HayKU U peaIbHOM KU3HH
MonenupoBaTh pealbHBIE CHTYallMd Ha S3BIKE anreOphl, COCTaBIIATH
2.5 BBIpQXXCHHS, YpaBHEHUS, HEPABEHCTBA MO YCJIOBUIO 3aJ[a4d, HCCIEIOBATh
MOCTPOCHHBIE MOJEIU C HCIIOJIH30BAHUEM aImapara aireopsl
3 OyHKIMU U TpaduKku
31 OnepupoBaTh MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHust QyHKIMH, 00JIaCTh

ONpeNeNeHnusT W MHOXKECTBO 3HAYeHMH (QyHKIuM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe (QYHKINN

OnepupoBaTb MOHATUSMH: YETHOCTh U HEUETHOCTh (GYHKIUH, HYIU

3.2 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHEHHUI
3.4 Crtpouth U yuTaTh rpaduKy TUHEWHOW (PYHKUINHU, KBAAPATHUYHOW (PYHKIIUH,
CTETIeHHO! (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBarh rpaduku (QyHKUMHA Ui HUCCIENOBaHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH pelIeHUuU 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
peanbHOM JKHU3HHU, BBIpaXaTh (hOpMYIaMU 3aBUCUMOCTH MEX/1Y BETHUNHAMH
4 Hauana marematuyeckoro aHammsa
41 OnepupoBaTh MOHATUSMH: IIOCIEAOBATEIBHOCTh, apHU(MeTHUecKas |
' reoMeTpUYecKasi Iporpeccuu
4 OnepupoBaThb TOHATUAMHU: OECKOHEUHO YyOBIBAIOIIas TreoMeTpuYecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yObIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa TOCIENOBATEIBHOCTEH W Mporpeccuii  ams
' pellIeHUs peabHBIX 3aja4 IPUKIAHOTO XapaKkTepa
5 MHo>kecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, OTIEPAIIUN Ha/I MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar s ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBIEHUH, MPHU PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSIMU:  ONpEJENIEHHWEe, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTeNNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeIbHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHWCIO; HCHOIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIoKEHHWE YHCIa Ha MPOCThIE
MHO>KUTENH TSl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAllMOHAIBHBIM MTOKA3aTEIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM 4Yuca, AECITUYHBIC M HATypaIbHBIE
' sorapruQMsI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpuMeHSATH CBOWCTBA CTENEHM JUIS TPeoOpa3oBaHMS  BBIPAXKECHUH,




ONCprUpOBaTh MOHATHUAMHU: IIOKA3aATCIILHOC YPABHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

BeimonHATe  1peoOpa3oBaHusl BBIPAKCHUN, COAEPIKAIIMX JIOTapu(MBI,

2.2 ONEepPHPOBATH MOHATHAMU: JIOTapU()MUUECKOE ypaBHEHHE M HEPaBEHCTBO;
penaTh OCHOBHBIE THIIBI JJOTAPU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 Haxonuts pemieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABCHCTB
OnepupoBaTh NOHITUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLEHUE;
2.4 MCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJI PELICHHs IIPAKTHYECKUX
3a1a4
95 Haxonuts pemeHns npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
' yYpaBHEHUH U HEPABEHCTB
MogenupoBaTh peajbHble CUTyallud Ha s3blKe anreOpbl, COCTABIAThH
2.6 BBIPQXCHMS, YpaBHEHMS, HEPAaBEHCTBA M CHCTEMbI IIO YCJIOBHIO 3aJayH,
HCCJIEI0BATh TOCTPOEHHbBIE MOJIEJIN C UCIOIb30BAHUEM allrapara ajareopbl
3 OyHkuuu u rpapuku
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIHMH, HauOoJblIee H
' HaMMEHbIIIee 3HAa4eHUs (DYHKIIMM Ha MPOMEXKYTKE; MCIOIB30BATh WX IS
uccienoBaHus PyHKINHU, 3aJaHHOU rpaduKkoM
OnepupoBaTh MOHATHAMH: IpaUKU MOKa3aTEIbHOM, JOrapupMUIecKon u
3.2 TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIAWHATHOU
IJIOCKOCTH UM UCIIOJIb30BATh ISl PEILICHUsI ypaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH IpaMKU JTMHEHHBIX YpaBHEHHM
' Y UCIOJIb30BaTh UX AJIS PEIIEHUS CUCTEMBI JIMHENHBIX YPABHEHUM
34 Ucnonwp3oBathk rpaduku (QyHKUMHA IS HCCIENOBAHMS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH
4 Hauama MaTeMaTH4eCKOro aHajan3a
OnepupoBaTh MOHATUSMU: HETIpepbIBHAS (QYHKIINS, TPOU3BOIHAS (DYHKIIUH;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HPOM3BOJHON JUIS
peleHus 3a1ad
49 Haxomuts  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYUCIATH
' MIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOT'O (PYHKIIUI
Hcnonp3oBaTh  NPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTh PE3yJbTaThl HCCIECJOBAHMS K
MOCTPOEHUIO TpadUKOB
44 Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKIEHUS HAWJIYUIIErO PELICHUs B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKHX, 3a7jauax
45 OnepupoBaTh MNOHATHUSMH: TIE€PBOOOpa3Hasi M HWHTErpai; MOHUMATh
' reOMETPUYECKUi U (PU3MUECKHI CMBICIT HHTETpaja
46 Haxonuthe nepBooOpa3Hble 3J€MEHTapHBIX (QYHKLNH, BBIYUCIISATH HHTErpall

o ¢popmyne Hrrotona — JleiiOnua




4.7

Pemarn NPUKIIAAHBIC 3ada4i, B TOM YUCIIC COLUAIBHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTHYECKOI'O aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pannonanbupie uncina. OOBIKHOBEHHBbIE U JAECATUYHBIE JPOOH, MPOLIEHTHI,
11 OeckOoHEUYHbIE MepuoIndYeckue Apodu. ApupMeTuiecKkre ornepaiuy ¢ paluoHaAIbHBIMU
' qrcliaMu, IpeoOpa3oBaHus YHCIOBBIX BbIpaxeHHi. [IpuMenenue apobeit U MpoueHToB
JUTSL pEIICHUS TPUKIIAIHBIX 33714 U3 Pa3IMuHbIX OTpaciiel 3HaHUH U pealbHON KU3HU
JeiicTBuTenpHbIC Yncia. PanpoHanbHbie M HPPAMOHATBHBIC YKca. Apru(MeTHIecKre
1.2  onepanuu c AeWcCTBUTENbHBIMU YuciamH. [IpuOmkE€HHBIE BBIYMCICHUS, MpPaBHIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenensb ¢ nenbsiM okaszaresneM. CtangapTHas GopMa 3anicH AeHCTBUTENFHOTO YHCIIA.
1.3 Hcnonw3oBanue moaxomsmield (GopMbl 3alHCH JACUCTBUTEIBHBIX YHCEN Ui PELICHUS
NPaKTUYECKHX 3a/1a4 U TIPEICTABICHUS TaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JledcTBus ¢ apugMeTuyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOTO aprymMeHra. ApKCHHYC, apKKOCHHYC,
ApKTaHT€HC YUCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHeHHWs. HepaBeHCTBO, pelleHHWe HepaBeHCTBA. Meron
UHTEPBAIOB
2.4  Pemenue 1ensix U ApoOHO-PALMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHHI
97 [IpumeHeHne ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MAaTEeMAaTHUECKUX 3314 U 33134 U3
' Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM KU3HU
3 OyHKIHH U TpaduKh
31 Oyukius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkium. BzaumHO oOpaTHBIE
' GyHKIUH
3.9 O6nactp ompeneneHuss W MHOXECTBO 3HaueHuW GyHkumu. Hymum ¢dyHKIMA.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUU
3.3  CrenenHas (QpyHKIMS ¢ HATypaJIbHBIM U LIEJBIM MokazateneM. EE€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpudeckas OKpPY)XHOCTb, OIpPEIEICHHE TPUTOHOMETPHUECKUX (YHKIMH
' YHCIIOBOTO apryMEeHTa
4 Hauana maremMaTHueckoro aHaimsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJlaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIC
' 0CJIEI0BATEILHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccud. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpECCHs. CymMma OeckOHEYHO YOBIBaIOLIEH TIeoMeTpUdecKon
' nporpeccuu. Popmyna CIOXKHBIX HpOLEHTOB. lcmonb30BaHue mporpeccuu amis
pelIeHus peaqbHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa 1 JIOTHKA
MHoxecTBO, omepanuu Haj MHOXecTBamu. [luarpammbl Oinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JJjsl ONHCaHUs peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
1 Yucna u BBIYUCICHUS
11 HarypanbHble u niensie uncina. [lpusHaku AeTMMOCTH LENbIX Yncel
1.2 Crenenb ¢ pallnoHaNbHBIM MTOKa3zareaeM. CBOWCTBA CTENEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTApU(MBI
2.2 [TpeoOpa3oBaHue BRIpaKEHNM, COIEPIKAIINX CTENICHH C pAIllHOHAILHBIM TIOKa3aTeIeM
2.3 [TpumMepb! TPUTOHOMETPHUUECKUX HEPABEHCTB
2.4 [Toka3zarenpHBIC YpaBHEHHS W HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPaBEHCTBA
26 CucreMbl TMHEWMHBIX YpaBHEHUH. Perenne npukiaaHbixX 3a7a4 ¢ TOMOIIBI0 CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB
)8 [IpumeneHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 33134
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIaCTeH HAYKU U peallbHOW KU3HH
3 DyHKINUK U TpaPUKH
Oynkuus. [lepuoanueckne ¢yaxmun. I[IpomMexyTku MOHOTOHHOCTH (PYHKLIUH.
3.1 MakcumymMbl U MHHUMYMBI (yHKIuH. HaunOomnblnee M HauMeHblee 3HAYECHUE
(GYyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduku




3.3

[oxa3zaTtenbHast u norapudmuyeckas QyHKIHH, UX CBOWCTBA U TpapuKu

3.4 Hcnonb3oBanue rpadukoB GyHKIUHN A1 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT NpPU pEIICHUH 3a7ad W3 JPYrHX YYeOHBIX NPEIAMETOB U
peaIbHOM KU3HU
4 Hauana maTtemaTu4eckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOX HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIe 3yeMeHTApHBIX (QYHKIUH. DOpMyIBl HAXOXKICHHUS TPOU3BOJHOMN
' CYMMBI, TIPOM3BEICHUS H YaCTHOTO ()yHKIIMH
[lpuMeHeHHe TPOM3BOMHONW K HCCICIOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KCcTpeMyMbl. HaxokIieHre HauOOJIBIIEr0 W HAMMEHBIIErO 3HA4YCeHUs (YHKIHUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOIHON TSI HAXOKACHHUS HAWITYUIIETO PEIICHUS B TIPHKIIATHBIX
4.5 3amadax, Ui OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmysoi wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudYeckuii U GU3NUECKUN CMBICI. BhluncieHne MHTErpaia mno

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 TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMU: OMpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAUTH AO0KA3aTCIbHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXECTBO, IMOAMHOXCECTBO, OICpallMi HaJl MHOXKCCTBAMMU,
YMEHUE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pelICHUU 3ajJiad, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHne omnepupoBaTh MOHATHUSMH: HATYpajJbHOE YHCIIO, IEI0e YHCIIO,
CTETIEeHb C IIeJIbIM MOKa3aTesleM, KOpeHb HaTypajJbHOU CTENEHH, CTENEHb C
paIMOHATFHBIM TTOKa3aTelleM, CTENeHb C JeHCTBUTEIFHBIM TIOKa3aTeleM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHMCIA,
OCTaTOK IO MOJYJIO, PAallMOHAJIBHOE YHCIIO, HPPAlMOHATIBHOE YHCIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTMMOCTH, HAUMEHBIINHA 0Ot
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMU
CUHMCIICHUS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKCHHWH; yMEHHE  OIEpPUPOBATh  MOHATHSIMU:

noCIca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, TreoOMCTPHUYICCKAA




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYECKas IPOTPEeCcCHs;
YMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEI
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
MNOHATHSMU:  MaTpuna 2X2 u  3%3, omnpeneiauTenb  MaTpUIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peumaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; TPHUMCHIATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢bu3nyecKuit CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCISATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIIONB30BaTh MPOU3BOAHYIO JUIA HCCIEAOBaHUS (DYHKIIHIA,
HaxXoJUTh HauOOJBIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C MCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHaiu3a; MPUMEHATh MPOU3BOJHYI U HAXO0XKJIEHWsS HAWIydIIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3UIMST (DYHKUMH, JTUHEHHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 33134 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (YHKUMH Ui pelieHHs] ypaBHEHHI,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAXKEHUSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATUSMU: cpelHee apupMeTH4ecKoe, MeAuaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HU3BJIEeKaTh, MHTEPIPETHPOBATH
uH(pOopMalLIMIO, MPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEAIbHBIX IPOLECCOB U SIBJIECHUH; NPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C TIPUMEHEHHEM TIpadUUecKux
METOZOB M IEKTPOHHBIX CPEICTB; rpa)MueCcKn HCCIEI0BaTh COBMECTHbIE

HaOJIOICHNUS C MOMOIIIBIO IarpaMM pacCeUBaHUs M JTMHEHHOM perpeccuu

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pAacHpelesieHHe BEPOSITHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENIMYMHBI, (QYHKIHUUA  pPACHpEACNCHHS W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEACICHHUN Uil PEIICHUS 3a7ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHWE TPUBOJIUTH MPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHHe omnepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTGI\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIy IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPEMBI INIAHUMETPUHU, YMCHUC OLICHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTU4YecKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4Un

10

YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUIypsl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMUMbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O0bEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujaiCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3ydaeMbIX (UTYp, BBIIBUTATh THUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHne onepupoBaTh TMOHSATHSMH: JBUXKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(nmuHA, Yroi, IIOMmaAb, OOBEM, IUIOMIAAL MOBEPXHOCTH), HCIONb3YS
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJILIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOpﬂHHaTHLIﬁ METOA

JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘-I@6HI;IX IpeaAMETOB

YMenue BLI6I/IpaTL NOAXOOSAIINNA METO JJIs peuIcHud 3a/la4i,; IOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHEC PpacClioO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUYCCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MAaT€MaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

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

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypallbHOW CTereHu. JeHCTBUS ¢ apuMEeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETEeHH

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue 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 YPABHEHHS

2.5 Lenble u 1poGHO-palMOHaNIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaenuTenb MaTPULIbI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHHIO (GYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmcarenibHas CTaTHCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI




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

Marematuka: ajiredpa v Hayajia MaTeMaTHYeCKOro aHalln3a, FEOMETPUS.
Anrebpa u Hauana MareMatudeckoro ananusa. 10 kmacc: yueb. ms
00111e00pa30BaTeIbHBIX OpraHu3aliuii: 0a30BbIN U yriayOJIeHHBIH YPOBHU/
IO.M. Konsirun, M.B. Tkaues, H.E. ®engopona u sp. — M. : [Ipocssiiienue,
2018. — 384 c.

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Meroauka. Anredpa v Hayana MareMaTudeckoro ananusa. 10 kmacc: yueo. 1is
00111e00pa30BaTeNbHBIX OpraHu3aluii: 6a30BbIi U yTIyOJIEeHHBIN YPOBHU/
IO.M. Konsarun, M.B. Tkaues, H.E. ®egoposa u np. — M. : [Ipocesamenue,
2018.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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