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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B MPOrpaMMe CpeaHEro oOIiero obOpa3oBaHWUS,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCsS Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas (opMyIupyeT cBoU
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKiaJlbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHali3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa u Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydJaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEajbHbIX CUTYAILlUH,
UHTEpPIIPETallUd  TOJYYEHHBIX  pEUICHWHM, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpPHpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 00damaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JESTENIbHOCTH, TpeOyIoleld MPOJOIKUTEbHOM  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyalaM MaTeMaTHYeCKOIro
aHaJln3a JEKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEPKATEIIbHO-METOANYecKue TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIep)KaTeIbHO-METOINYCCKUE JMHUU H3YYaloTCs Ha MPOTSDKEHUHM JABYX JIET
oOydeHHUsI Ha YpOBHE CpeIHEro oOImero odpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
Jpyr Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MAaTEeMaTHMUECKUX JMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCIIEI0BATENbHO (hopmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMATUYECKYI0 MOJAEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE NPU U3YYEHUU y4yeOHOro Kypca, JUis
peIlIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBepLIacT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUM, BKJIIOYAIOMINX B C€Osl MCIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4yMcia, YMEHHUE JelaThb NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
paloOHANBHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OINEepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
paIroHaIBHBIX M MUPPAIMOHATBHBIX YHCEeN, apu(METUUECKUE OTEpaIiH, a TaKKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IWHCTBE MATEMATUKH KaK HayKH W e€ pOJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IeHue M
KOHKPETH3aIHS.

JIuaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmero o0pa3oBaHHs, MOCKOJIbKY B Ka)XIOM
pasaene IlporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesysibrate OoOydarolluecss OBJIAJEBAIOT Pa3jIMYHbIMM METOAAMM  PELICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepKaimx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpH
UCCIIENOBAaHUM (PYHKIUI C MOMOIIBIO ITPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copepkarenbHasi TUHUS BKIIOYAeT B ceOsl Takke GOpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UppPAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps uzydeHuio anredGpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu, MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HHCTPYMEHTBl JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
nepernseTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUYEHNs MaTepraia. M3ydeHne cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pelIeHHEeM ypaBHEHHUN M HepaBeHCTB. IIpu 3TOM Oonblloe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3To¥ coJepKaTeNbHON JTMHUN HaIEJeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi dopme: aHATUTHYECKOM, Tpaduueckoil M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILIUK, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHaliu3a MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00YyYaroluMCcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, ONpeAeNnsiaTb HX HauOONbIIME W HaUMEHbIINE
3HAUEHHUA, BBIYUCIATH MIIOmanu (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI TIpoleccoB. JlaHHas colep)kKareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIoOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIILJICHUs, (OPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKe U UcKyccTBe. OOyuaromuecs: y3HaIT O



BBIJIAIONTUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKECTBa M JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMAaTUKU
W TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIOMMA BCE Pa3feiibl
MaTeMaTUKH H €€ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomMy BaxkHO ndaTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBuiI, POPMUPYET HABBIKK KPUTHUYESCKOTO MBIIIICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJIEICH peaTbHBIX
CUTYyallMii, WCCIACAOBAHMSA O3THX MOJENCH C TIOMOIIBIO armapara anreOpbl U
MaTEMaTHYECKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepualn
y4eOHOT0 Kypca IIMPOKO HMCIIOJNB3YeTCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydarouiuecs  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIeMy.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHWS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B POIIeCcCe U3yUeHHUs BCEX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaTU3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTrO
aHanuzay» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 Jaca B HeJIeINIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Paunonanbubpie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUHN U pealbHOM )KU3HU.

JelicTBuTenpHble yucia. PanuoHanbHblE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue  onepalMu € JCUCTBUTENIBHBIMU  4YHcIaMd.  Moayib
JIEUCTBUTEILHOTO YHCJAa U ero cBocTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, PABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenslM mnokaszareneM. buaom Herorona. HMcnosb3zoBanue
noAXo e (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MIPEJACTABJICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBAa, CTEINEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. J[leciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENIBIX U APOOHO-PAIIMOHATBHBIX YPABHCHHUMN U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEepeMEHHOW. [leleHMe MHOrowwieHa Ha
MHOrowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3pdunuenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTeIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPAaBHEHH.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHNN. PelieHre TpUroHoMeTpuYECKUX ypaBHEHU M.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. MarTpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONpPENETUTENs JUIsl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHne NpUKIAaIHBIX 3aJad C MOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHONM MOAENU C
ITIOMOIIBIO MaTPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII U HEpPaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPABEHCTB K PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IM4yHbIX 00JIacTell HayKu U peasibHOU
KU3HU.

@OyHkuuu U rpadpuku

OyHKus, crnocoObl 3amanus (QyHKkIuU. B3auMHO o0OpaTHble (YHKIHH.
Kommnosumms yskiuii. I'paduk  QyHkuu. DnemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢yskuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbonbinee n HauMeHbliee 3Ha4eHus1 QyHKIMKA Ha POMEKYTKE.

Jluneitnasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIUKA OOpaTHOM
CTEIIEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YPaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B PpEATBHBIX MPOLECCAX M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajaimn3a

ITocaenoBaTellbHOCTH, CHOCOOBI 3aJaHMsl IIOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLWU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccuu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpecCchui. JINHEVHBIN U 3KCIIOHEHIMAIBHBIN pOoCcT. Yncio e. @opmyiia CI0KHBIX
npoueHTOoB. Mcnonb30BaHWE MPOTrpeccUuy JUIsl PELIEHUs pealbHbIX —3aaady
MIPUKIIATHOTO XapaKTepa.



HenpepsiBHble (yHKIMM W HX CBOMCTBAa. ToukuM paspbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEeHHWE CBOWMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui U
busznyecKuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiXx  ¢yHkmuil.  [IpousBogHast ~ cyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIMHN (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, OIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u Hanmenblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUJIEKCHBIX YHCET Ha KOOPAWHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucremMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TpaduKU.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUU 3a7ad U3 JIPYTHX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAMMEHBIIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON IS HAXOXKICHHUS HAWJIy4dlIero peleHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBoOOPa3HbIX.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAHUE pEaJbHBIX TPOIECCOB € MOMOLIbI0  IuddepeHInanIbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI U JAPYroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOIICHUE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIIOYAas 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3IMuHbIX BUOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKash aKTHBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AE€STEIbHOCTHIO;

6) Tpya10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnrn W Ppeann3oBBHIBATH COOCTBEHHBIC JKU3HEHHBIC TLIAHBI,



TOTOBHOCTH ¥  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMY  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIC/ICTBUM JIJI1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKHW Kak c(epbl 4YeoBEUECKOM JesATEeNbHOCTH, 3TarnoB eé
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHUS /7151 00OOIICHHS U CPAaBHEHHSI, KPUTEPHUU MTPOBOANMOIO aHAIIN3A,

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTH M  NPEoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpearatb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAHHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAINIO, PUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh Haumbojee MOAXOMAUMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBaTe/ibCKue 1eCTBHA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (PUKCHpYIOIIME  MOPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0OBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOLIECCa, a TaKKE BbIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISITh €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEKHOCTh uHdopmaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYyUYECHHBIN pE3yJIbTaT;

B X0j€ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY 00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABISAThH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (POopMarT BBICTYIUIEHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranu3anus:

COCTaBIISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPElICHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WJIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATh I€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacmpeneisiarh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax padoThl (0OCykneHus, 0OMEeH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MIPEIMETHBIC PE3yJIbTaThl TIO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOIHO OIEpPUPOBaTh MOHATUSMU: PAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBHOE YHCIO, MHOXECTBA
PaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYMCIICHUS, TTPAaBUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJTHO ONEPUPOBATH MOHSATHUEM: CTENEHb C LEJIbIM I[IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIUCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUAMH: APKCUHYC, APKKOCHHYC W apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOZIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IMPUMEHSATh ONPEACIIUTENN I PELIEHUsS CHUCTEMBl JIMHEHWHBIX YpPaBHEHUU,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JIUHEHWHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIH C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSIMHU [IJIsi MpeoOpa3oBaHUs
BBIPAKCHUN,

BBIMOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOZIHO OMNEpUPOBATh MOHATUSAMU: HppPAIMOHAJbHBIC, MOKa3aTeJIbHbIE U
JorapuMHUyUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOILBIO PABHOCHIIBHBIX
IIEPEXO0I0B WA OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPHUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/1aHusl QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (yHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPENEICHUS U MHOKECTBO
3HaYeHUN QPYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUAMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBaATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
HeabIM TOoKa3zareneM, rpapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CTEeNeHW KakK (PYHKIMH OOpaTHOM CTENEHu C
HaTypaJbHbIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
GyHKUMH, UX CBOMCTBA M rpaduKH, HMCIOJIB30BATh MX TpaQUKU JJIS PEIICHUS
YPaBHEHUH;

CBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuPMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUUECKasl IPOrPECCHsi, TMHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU JJIS PELIEHUs peajbHBbIX 3aJad MPUKIATHOIO
XapaKkTepa;



CcBOOOHO ONIEPUPOBATH MOHATUSIMU: TIOCIEI0BATEIBHOCTD, CIIOCOOBI 331aHUS
MOCNIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEOBATEIHLHOCTH,
NMOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOZIHO OIEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKUUU, TOUYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 1715 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOZIHO OIEpPHpPOBATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTUIECKOTO 00BEKTA, JOKA3aTEILCTBO, PABHOCHUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThbl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIA3ay:

Yuciaa 1 BBIYUCTICHUA:

CcBOOOIHO OMNEpUpOBaTh TMOHATUSMHU: HATypalbHOE U LEJO0€ YHUCIIO,
MHO’KECTBa HATypaJbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTHU
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOMIHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYNIO, 3alHChIBATh
HaTypaJIbHbIE YMCIa B PA3JIMYHbIX O3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOMN (hopMe, BBINIOJIHATh apU(PMETHUECKHUE OlEpallii C HUMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMS U HEpaBeHCTBA:



CBOOOJHO OMNEPUPOBATh TMOHITUSMU: HpPpaAlMOHAIIbHBIC, MOKAa3aTelbHbIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpHU pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, HPPAIUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuarsb paloOHaJIbHbIE, VppalUOHAIBHBIE, II0OKAa3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPBhI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJB30BAHUEM allapara ajareopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIUPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIH30BATh MPOU3BOIHYIO JIJISI UCCIICOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JIsI HAXOXJICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIBHO-D)KOHOMUYECKMX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpaduKom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmysne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nveckoro xapakrepa, CpeJCTBaMU MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IlpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.

1 MHorounensl. PainoHanbHble ypaBHEHUS U 24 1 Bu6mmorexa [{OK
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://m.edsoo.ru/7f430f44
ypaBHEHUH

) Oynknun v rpadukn. CreneHHas GyHKITUS C 12 | Bubmmoreka LIOK
LIEIBIM IT0Ka3aTesieM https://m.edsoo.ru/7f43128c

3 ApudmeTrnaecKkuii KOPSHb N-Oi CTCTICHH. 15 | bubmmorexa LIOK
HppauunonanbHble ypaBHEHUS https://m.edsoo.ru/7f4315¢c0

4 [TokazarenpHas Gpynkuus. [lokazarenpHbie 10 | Bu6nuorexa [IOK
YpaBHEHHUS https://m.edsoo.ru/7f4318c2

5 Jlorapudmudeckast pyHKIHS. 18 | Bub6mmoreka LOK
Jlorapudmudeckue ypaBHEHUS https://m.edsoo.ru/7f431a20

6 TpHrOHOMeTqueCKHe BBIPAXKCHUA U 2 1 BI/I6HI/IOTeKa ]_[OK
YpaBHEHUSA https://m.edsoo.ru/7f430f44

bu6mmoteka IIOK

7 [TocnenoBaTrenbHOCTH U TPOTPECCUU 10 1

& porp https://m.edsoo.ru/7f43128c
but6mmorekxa [IOK

8 HenpeprsiBHbie kuuu. [IpousBoagnas 20 1

bep ymxn p A https://m.edsoo.ru/7f4315c0

9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT 5 ) Bubmmoreka LIOK

3HaHUH https://m.edsoo.ru/7f4318c2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoububle IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| HccnenoBanne GyHKIHA ¢ TOMOIIBIO 2 1 Bu6mmoreka LIOK
MPOU3BOAHOMN https://m.edsoo.ru/7f430f44
2 [lepBooOpa3Has u uHTErpai 12 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f43128c
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 Bu6nuorexa LIOK
TpuroHomeTpruyeckre HEpaBEHCTBA https://m.edsoo.ru/7f4315c0
4 HppaunoHaiibHbie, MOKa3aTeIbHbIE U 24 | Bubnuoreka LIOK
norapu(MHYECKUE HEPABEHCTBA https://m.edsoo.ru/7f4318c2
5 KommiekcHbie uncna 10 1 Bubmrorexa HOK
https://m.edsoo.ru/7f431a20
bu6mmoteka IIOK
6 HarypanbsHsle u nensie yucna 10 1
P i https://m.edsoo.ru/7f430f44
Cucremsl palluOHAIBHBIX, HPPAITMOHATBHBIX .
bubmunorexa IHOK
7 IOKa3aTeJIbHbIX 12 1
. " HorapH(bMquCKHX https://m.edsoo.ru/7f43128c
ypaBHEHUH
8 3ajauu ¢ mapameTpamu 16 1 Bubmnorexa [HOK
https://m.edsoo.ru/7f4315c0
9 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIS 16 ) Bu6morexa LIOK
3HAHUU https://m.edsoo.ru/7f4318c2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
! MHOXeCTBO, ornepauu Haj 1 bubnnoreka [JOK
MHO’KE€CTBAMU M UX CBOMCTBa https://m.edsoo.ru/7f430f44
o bubmuoreka [{OK
2 arpa Ditnepa-Benna 1
Jluarpammbt Jiinep HH https://m.edsoo.ru/7f43128c
[IpumeHneHune TeopeTuKo- 5 o
bubmumorexa IIOK
3 MHO’KECTBEHHOT0 amrmapara Jjis 1
patan https://m.edsoo.ru/7£4315¢0
penieHus 3ana4y
Panmonanshbie yncna. OOBIKHOBEHHBIC 5 o
bubnuoreka [JOK
4 M JECATHIHEIC APOOM, IPOUCHTEL, ! https://m.edsoo.ru/7f4318¢2
OecKOHEYHbIE IEPUOANYECKUE APOOH
Parmmonansueie unciaa. OOBIKHOBEHHBIS
bu6mmoreka IIOK
> M ACCATHHEIC POOH, IPOLICHTE, ! https://m.edsoo.ru/7f431a20
OecKOHEeYHbIE IEPUOANYECKHE APOOH
6 [Ipumenenue apobeii u NPOLEHTOB IS | Bu6nmorexa [{OK
peleHus NpUKIaaHbIX 3a1a4 https://m.edsoo.ru/7f430f44
7 [Ipumenenue apobeii 1 IPOIEHTOB IS 1 Bubmmorekxa LIOK
pelIeHns IPUKIIaIHbIX 3a/1a4 https://m.edsoo.ru/7f43128¢c
JleicTBUTENbHBIE YKCTIA. 5 o
bubanoreka [JOK
8 PannonansHbie M UppaliOHATIbHBIE 1
H ppatt https://m.edsoo.ru/7f4315¢0
qyucia
9 Apudmerrueckue ornepanum ¢ 1 bu6muoreka [JOK




IL@ﬁCTBHTCJ’IBHHMH qucjiaMu

Moaynb 1€MCTBUTENBHOTO YUCTIA U €r0

https://m.edsoo.ru/7f4318c2

bubnunorexa LIOK

10
CBOICTBa https://m.edsoo.ru/7f431a20
[TpubnuxEHHBIC BEIYUCIICHHUS, 5
bubnuoreka IIOK
11 aBHMJIa OK e KHKa
TpaBuiI PYIJICHHA, TP . " https://m.edsoo.ru/7f430f44
OILICHKA PE3yJIbTaTa BHIYUCICHUIN
OCHOBHBIE METO/IbI PEUICHUS LETbIX U .
. bubnuoreka IIOK
12 00HO-paroHa aBHE
AIPODHO-PAUMOHATILHIX YPABHCHHIH H https://m.edsoo.ru/7f43128c
HEPaBEHCTB
OCHOBHBIE METObI PELICHUS LIEIbIX U . o
o bubmumorexa IIOK
13 00HO-pallMOHAJIBHBIX YPABHEHUN U
P pan yp https://m.eds00.ru/74315¢0
HEPaBEHCTB
OCHOBHBIE METObI PELICHUS LIEIbIX 1 . o
. bubmumorexa IIOK
14 00HO-pallMOHAJIBHBIX YPABHEHUN U
P pan yp https://m.eds00.ru/74318¢2
HEpPaBEHCTB
MHOrowieHsl OT OAHON NEPEMEHHOM.
bu6mmoreka IIOK
15 eJIEHHe MHOTOYJIEHa Ha MHOTOWIEH C
A https://m.edsoo.ru/7f431a20
octaTtkoM. Teopema besy
16 MBHOTOWIECHEI C I[eJIBIMU bu6nmorexa LIOK
koa(ppurmentamu. Teopema Buera https://m.edsoo.ru/7f430f44
17 Pemrenune cucreM MUHEHHBIX Bubmmoreka LIOK
YpaBHEHUU https://m.edsoo.ru/7f43128c
13 Pemenue cucreM TUHENRHBIX Bubimoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7f4315¢0
Marpuiia cucTeMbl TUHEHUHBIX
19 ypaBHeHui. Onpenenurens MaTPUIIbI Bu6moreka LIOK

2x2, ero reOMETPUYECKUI CMBICI U
CBOMCTBA; BHIYMCIIEHUE €T0 3HAUYEHUS

https://m.edsoo.ru/7f4318c2




Onpenenurenb MaTpUIBI 2X2, €ro

bu6nmorexa [IOK

20 eome €CKHUH CMBICT U CBOMCTBA;
FCOMCTPHHCCKUHI CMBICIT 1 CBOUCTBA, https://m.edsoo.ru/7f431a20
BBIYMCJICHHE €0 3HAUCHHS
[Ipumenenue onpenenuTens s 5 o
. bubnuorexa IIOK
21 elie e e
DCIICHHA CHCTEMBL JMHCHHBIX https://m.edsoo.ru/7f430f44
ypaBHEHUI
Pemenue npukiaaHbix 3ama4 ¢ 5 o
. bubnuorexa IIOK
22 IIOMOIIBIO CHCTEMBI JIMHEHHBIX
! o https://m.edsoo.ru/7f43128¢
ypaBHEHUH
Pemenne nmpukiagHeIx 3a1a4 ¢ 6
o bu6nunoteka [HOK
23
HOMOIHLIOUCHCTGMH TTHHCHHBIX https://m.edsoo.ru/7f4315c0
ypaBHEHUH
KonTponbHas padora: "PannonanbHble 5
bu6nmoteka LHOK
24 aBHE epaBeHcTBa. CHcTe
yp BI\{, HHA W Hepas }i "TB HETEMbL https://m.edsoo.ru/7f4318c2
JIMHEUHBIX YpaBHEHUMN
DyHKIUA, CTIOCOOBI 3aaHus (PYHKITHH. 6 OK
bubnuoreka L1
25 Bza 0 oOpaTHbIe .
HMH PATHBI (byHKHHH https://m.edsoo.ru/7f431a20
Komnozunus ¢pyHkimit
26 I'padux GpyHKIMU. DIEeMEHTapHbIe Bub6mmoreka LIOK
npeoOpa3oBanus rpadukoB GyHKIUN https://m.edsoo.ru/7f430f44
OO6nacTh onpeneaeHus] © MHOXKECTBO . o
. bubnuoreka [JOK
27 3HAYCHUH kuud. Hymnu KIIMH.
Qynicunn. Hyu pyrku https:/m.edsoo.ru/7f43128c
[IpomexxyTKH 3HAK MOCTOSTHCTBA
UeETHbIie 1 HEUETHBIE (PYHKITUH. 5
bubmnorexa IIOK
28 Ilepnoagndgeckue KITHH.
pHoa (byHKu https://m.edsoo.ru/7f4315c0
[TpoMexyTKi MOHOTOHHOCTH ()YHKITUU
79 MakcumMyMbl ¥ MUHUMYMBI () YHKITHH. Bubmmoreka LIOK

HauOosbiee 1 HanMeHbIIEE 3HAYCHUE

https://m.edsoo.ru/7f4318c2




(GYHKIIMHM Ha IPOMEXKYTKE

Jlunelinas, kBagpaTuuHas U JpoOHO-

bubnunorexa LIOK

30 TuHelHas QyHKITUU https://m.edsoo.ru/7f431a20

31 DneMeHTapHOE UCCIIEIOBAHUE U Bu6imnorexa LIOK
MOCTpOeHHE TpauKOB ITUX QYHKIUN https://m.edsoo.ru/7f430f44

1 DneMeHTapHOE UCCIIEJOBAHUE U Bubanoreka LIOK
MOCTpoeHHE TPa(UKOB ATUX DYHKITUH https://m.edsoo.ru/7f43128¢

13 CreneHb C LIeJIbIM TOKA3aTEeIEM. Bu6auoreka LIOK
bunom Herotona https://m.edsoo.ru/7f4315¢0

34 CremneHs C 1eNIbIM TTOKa3aTeleM. Bubmmoreka LIOK
bunom Herotona https://m.edsoo.ru/7f4318c2
Crenennast pyHKIHUS C HATYPATIbHBIM H

35 LenbIM Noka3aTesieM. E€ cBolicTBa u Bubmorexa HOK

https://m.edsoo.ru/7f431a20

rpadux

36 KonrtponsHas padora: "CreneHnas Bub6mmoreka LIOK
¢dbynkus. E€ croiictBa u rpaduk" https://m.edsoo.ru/7f430f44

37 ApudmeTnueckuii KOpeHb Bu6morexa LIOK
HaTypaJbHOMU CTEIIEHU U €ro CBOMCTBA https://m.edsoo.ru/7f43128¢

18 Apudmernueckuii KOpeHb Bubnmoreka LIOK
HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA https://m.edsoo.ru/7f4315¢c0
[Ipeobpa3oBaHUs YHCIOBBIX

39 BBIPAKEHUI, COIepKalUX CTEIIEHU U Bubmnorexa [HOK

https://m.edsoo.ru/7f4318c2

KOpHU
[Ipeobpa3oBaHUs YHCIOBBIX i oK

40 BBIPAXKEHUH, COAEPKALUX CTENIEHU U ht?ps?/iﬁfclligruﬂf%lazo
KOpHU

41 [Ipeobpa3oBaHUs YHCIOBBIX Bu6morexa LIOK

BBIpa)KeHHfI, COACPpKAIUX CTCIICHU U

https://m.edsoo.ru/7f430f44




KOpHH

UppanmonanbHble ypaBHEHHUS.

bubnunoreka LIOK

42 OCHOBHBIE METO/bI PELICHUS
. https://m.edsoo.ru/7f43128c
HppalMOHAIIbHBIX YPaBHEHUM
HppaunoHanbHble ypaBHEHHUS.
43 OCHOBHBIE METO/IbI pELICHUS bubmmorexa LIOK
. https://m.edsoo.ru/7f4315c0
HppalMOHAJIbHBIX YPaBHEHUM
HppaumnoHanbHble ypaBHEHHUS.
44 OCHOBHBIE METO/IbI pEIICHUS bubsmorexa LIOK
. https://m.edsoo.ru/7f4318c2
HUPPAIMOHATIBHBIX YPaBHEHUN
45 PaBHOCUIIbHBIE TIEPEXO/IBI B PEIICHUN Bubmmoreka LIOK
HMPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/7f431a20
46 PaBHOCUIIbHBIE TIEPEXO/IBI B PEIICHUN Bu6nuorexa LIOK
HMPPALMOHATIbHBIX YPaBHEHUN https://m.edsoo.ru/7f430f44
47 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUT Bubnmoreka LIOK
HMPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/7f43128c
43 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUHN Bubmmoreka LIOK
MPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/7f4315¢c0
CBoiicTBa u rpaduk KOpHs n-oif . o
N bubnuoreka [JOK
49 CTETIEHH KaK KITUU OOpaTHOM
(ymxumi 00p https://m.edsoo.ru/7f4318¢2
CTENEHU C HATypaJIbHBIM MMOKa3aTeIeM
CoiicTBa u rpaduk KOpHs n-oif 5 o
N bubanoreka [JOK
50 CTETEeHU KaK KITUU OOpaTHOM
pynkn p https://m.edsoo.ru/7f431a20
CTENEHU C HAaTypalbHBIM MOKa3aTeJIeM
Kontponbnas padota: "CsoiicTBa u .
N bubmnorexa IIOK
51 rpauk KOpHs N-0il CTETIEHU.
pagpHic Kkop ) https://m.edsoo.ru/7£430f44
Uppanmonaibable ypaBHEHUS
52 Cremnensb ¢ palioOHATBHBIM bubnuoteka [JOK




rokasaTelieM M €€ CBOMCTBA

CreneHs ¢ panroHaJIbHbBIM

https://m.edsoo.ru/7f43128c

bubnunorexa LIOK

53
IIOKa3aTesIeM U €€ CBOMCTBA https://m.edsoo.ru/7f4315c0
54 CreneHb ¢ palMOHAJIEHBIM Bu6imnorexa LIOK
MOKa3aTeJIeM U €€ CBOKCTBA https://m.edsoo.ru/7f4318c2
55 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA Bubnuoreka LIOK
u rpadux https://m.edsoo.ru/7f431a20
56 Hcnons3oBanue rpaduka GyHKIUN Bu6auoreka LIOK
JUISl peLIEHUs] YpaBHEHUI https://m.edsoo.ru/7f430f44
57 Hcnons3oBanue rpaguxa GyHKINH Bu6amnoreka LIOK
JUISl peLIEHUs] YpaBHEHUN https://m.edsoo.ru/7f43128c
ITokazaTenbHble ypaBHEHUS.
58 OCHOBHBIE METO/BI PELLICHUS Bubmorexa HOK
. https://m.edsoo.ru/7f4315c0
[I0Ka3aTeIbHbIX YPAaBHEHUM
ITokazarenabHble ypaBHEHUS.
bubmmoreka IIOK
59 OCHOBHBIE METOABI PELLIEHUS
P N https://m.edsoo.ru/7f4318c2
MOKa3aTeIbHbIX YPAaBHEHUN
ITokazarenabHble ypaBHEHUS.
bubmmoreka IIOK
60 OCHOBHBIE METOABI PELLIEHUS
AP . https://m.edsoo.ru/7f431a20
[IOKAa3aTeIbHBIX YPABHEHUN
61 KonTponbnas padora: "[lokazarensHast Bubmmoreka LIOK
¢ynkuus. [TokazarenbHble ypaBHeHUs" https://m.edsoo.ru/7f430f44
& Jlorapudm uucna. ColicTBa Bu6amnoreka LIOK
norapudma https://m.edsoo.ru/7f43128¢c
63 Jlorapudm uucna. CoiicTBa Bu6mmorexa [LIOK
norapugpma https://m.edsoo.ru/7f4315¢0
64 Jlorapudm uucna. ColicTBa Bu6mmorexa [IOK

norapudpma

https://m.edsoo.ru/7f4318c2




HGCHTI/I‘IHHC " HaTypaJIbHbIC

bubnunoreka LIOK

05 norapupmsbl https://m.edsoo.ru/7f431a20
66 JlecATUYHBIE U HATYypaAJIbHbIE Bu6amnoreka LIOK
sorapudmpl https://m.edsoo.ru/7f430f44
67 [TpeoGpa3oBaHue BbIpaXKeHUH, Bubmmoreka [TOK
CoJIep KalIuX Jorapudmel https://m.edsoo.ru/7f43128¢c
68 [TpeoGpa3oBanue BeIpaXKeHUH, Bubmmoreka [JOK
COZIepIKAIHX JIOTapU(MBI https://m.edsoo.ru/7f4315¢0
69 IIpeoOpa3oBaHue BBIpAKEHUIH, Bu6imoreka LIOK
coJiepKalux JorapudmMbl https://m.edsoo.ru/7f4318c2
70 Jlorapupmuueckas GyHKIu, e€ Bu6amnoreka LIOK
CBOICTBa U Trpaduk https://m.edsoo.ru/7f431a20
71 Jlorapupmuueckas GpyHKIu, €€ Bu6amnoreka LIOK
CBOWCTBA U TpaduK https://m.edsoo.ru/7f430f44
7 Hcnonb3oBanue rpaduka GyHKIUN Bu6mnuorexa [JOK
JUISl peLlleHUs] YpaBHEHUN https://m.edsoo.ru/7f43128c
73 Hcnonb3oBanue rpaduka GyHKIUN Bu6nuorexa [JOK
JUISL pELIEHUs] YPAaBHEHU I https://m.edsoo.ru/7f4315c0
Jlorapudmudeckue ypaBHEHHS.
74 OcCHOBHBIE METO/BI PELLICHUS bubnnorexa [JOK
. https://m.edsoo.ru/7f4318c2
JOTapu(PMUYECKUX YpaBHEHUM
Jlorapudmudeckue ypaBHEHHS.
75 OcCHOBHBIE METO/BI PELICHUS bubnnorexa [JOK
. https://m.edsoo.ru/7t431a20
JoTapu(PMUIECKUX YpaBHEHUM
Jlorapudpmmuueckue ypaBHEHUS.
76 OCHOBHBIE METOABI PELLIEHUS bubnmorexa [IOK
. https://m.edsoo.ru/7f430f44
JoTapu(PMUIECKUX YpaBHEHUN
77 PaBHOCHIIBHBIE IIEPEXO/BI B PELLICHUN bubmuoreka [JOK




Jorapu(MUYECKUX ypaBHEHHMA

PaBHOCHIIBHEIC IepEXOAbI B pCIICHUU

https://m.edsoo.ru/7f43128c

bubnunorexa LIOK

78
JoTapu(PMUYECKUX YpaBHCHUH https://m.edsoo.ru/7f4315c0
KonTpomnpHas padora: G [OK
79 "1 . NOJINOTCKa
orapumuecKas GynKua " https://m.edsoo.ru/7f4318c2
Jlorapudmuueckue ypaBHEHUS
20 Cunyc, KOCUHYC, TAHT€HC U KOTAHT'€HC Bu6imnorexa LIOK
YHUCIOBOTO apryMeHTa https://m.edsoo.ru/7f431a20
31 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC Bu6imoreka LIOK
YHCIIOBOTO apryMEHTa https://m.edsoo.ru/7f430f44
2 ApKCUHYC, apKKOCUHYC U apKTaHT'E€HC Bu6amnoreka LIOK
YHCJI0BOTO apryMeHTa https://m.edsoo.ru/7f43128c
23 ApKCUHYC, apKKOCHUHYC U apKTaHT€HC Bu6amnoreka LIOK
YHUCIOBOTO apryMeHTa https://m.edsoo.ru/7f4315c0
TpuronomeTpuueckas OKpy HOCTb,
bubmmoreka IIOK
84 onpeIeJIeHuEe TPUTOHOMETPUUECKHUX
bes . P P https://m.edsoo.ru/7f4318c2
(GyHKIMI YKCIOBOTO apryMeHTa
TpuroHomeTpuueckas OKpy HOCTb,
bubmmoreka IIOK
85 OIIpeEIIEHUE TPUTOHOMETPHUUECKHUX
PEACTIEHIE TP P https://m.edsoo.ru/7431a20
(GyHKIUI YMCIOBOTO apryMeHTa
26 OCHOBHBIE TPUTOHOMETPUUYECKUE Bu6imnoreka LIOK
bopMmyIbI https://m.edsoo.ru/7f430f44
g7 OCHOBHBIE TPUTOHOMETPUUYECKUE Bu6amnoreka LIOK
hopmybI https://m.edsoo.ru/7f43128¢c
28 OCHOBHBIE TPUTOHOMETPUUYECKUE Bu6morexa LIOK
(hopMyIibI https://m.edsoo.ru/7f4315¢0
29 OCHOBHBIE TPUTOHOMETPUYECKUE Bu6morexa LIOK

(bopmyIb

https://m.edsoo.ru/7f4318c2




[IpeobpazoBanue

bubnunoreka LIOK

90
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/7f431a20
91 IIpeobpasoBanue bubnunoreka LIOK
TPUTOHOMETPUUYECKUX BbIPAXKECHUN https://m.edsoo.ru/7f430f44
92 IIpeobpasosanue bubnmnoreka HOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/7f43128c
93 [Ipeobpazosanue bu6nmoreka [IOK
TPUTOHOMETPUUYECKUX BBIPAKECHUN https://m.edsoo.ru/7f4315c0
o4 Pemienue TpuroHoMeTprUYECKUX Bu6auoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7f4318c2
05 Perrenue TpuroHoMeTprUUECKUX Bubmmoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7f431a20
96 Pemrenue TpuroHoMeTpu4eCKuX Bubmmoreka LIOK
YpPaBHEHUU https://m.edsoo.ru/7f430f44
97 Pemrenne TpuroHoMeTpu4eCcKux Bub6mmoreka LIOK
YpaBHEHUH https://m.edsoo.ru/7f43128¢
03 Pemrenne TpuroHoMeTpu4eCcKux Bub6mmoreka LOK
ypaBHEHUH https://m.edsoo.ru/7f4315¢0
99 Perrenue TpuroHoMeTpHUUECKUX Bubnmoreka LIOK
YpaBHEHUU https://m.edsoo.ru/7f4318c2
100 Pemrenne TpuroHoMeTpru4eCcKux Bub6mmoreka LIOK
YPaBHEHHU https://m.edsoo.ru/7f431a20
KonTponpHas padora:
" bubnuotexa [JOK
101 TpuroHoMeTpruecKue BEIPAKEHUSI U
p p p " https://m.edsoo.ru/7f430f44
TPUTOHOMETPUYECKHE YPABHEHUS
ITocnenoBaTenbHOCTH, CIIOCOOEI
102 3aJaHus IIOCIICIOBATEILHOCTEH. brbmorexa LIOK

Mertox MareMaTHYeCKOM HHAYKLIIMU

https://m.edsoo.ru/7f43128c




MOHOTOHHBIE U OI'paHUYCHHBIC

bu6nmorexa [IOK

103 ocliegoBarenpHoCcTU. McTo
HOCICAOBATCIPHOCTH Topu https://m.edsoo.ru/7f4315c0
aHaian3a 0ECKOHEYHO MaJbIX
bubnunoreka LIOK
104 A eTHue e
pugmeTHiccKas nporpecens https://m.edsoo.ru/7f4318c2
bu6nmoreka [IOK
105 TI'eome ecKa orpecc
MeTprH A HIporpece https://m.edsoo.ru/7f431a20
Bbeckoneuno yObIBaromas Bu6imnorexa LIOK
106
reoMeTpuyecKkas nporpeccus https://m.edsoo.ru/7f430f44
107 CymMa 6eckoHeuHO yObIBaroIei Bu6auoreka LIOK
reoOMETPUYECKON Mporpeccuu https://m.edsoo.ru/7f43128c
JInHEHBIA U DKCOOHEHIINAILHBIN .
bubmnorexa IJOK
108 ocT. Hucno e. Dopmyna Ci10KHBIX
p PMY. https://m.eds00.ru/74315¢0
MIPOIICHTORB
JInHEeHBIA U DKCIOHEHIINATILHBIN .
bu6nmoteka LHOK
109 ocT. Yucmio e. ®o a clo
poct. Auet PMYJa CIOAKHBIX https://m.edsoo.ru/7f4318c2
MPOLIEHTOB
Hcnonb3oBaHue nmporpeccuu AJist 5 oK
bubnuoreka L1
110 elle eall 3a7a
DCILICHUA pCalIbHBIX 3a/1at https://m.edsoo.ru/7f431a20
MIPUKJIATHOTO XapaKTepa
11 KonTponpHas pabora: Bub6mmoreka LOK
"[locnenoBarenbHOCTH U porpeccun” https://m.edsoo.ru/7f430f44
112 HenpepriBHble GYHKITNN U UX Bu6morexa LIOK
CBOICTBa https://m.edsoo.ru/7f43128¢
113 Touka pa3pbeiBa. ACUMIITOTHI Bubmmoreka LIOK
rpadukoB pyHKUINH https://m.edsoo.ru/7f4315¢c0
114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HA Bu6nunoreka LIOK

OTpe3Ke

https://m.edsoo.ru/7f4318c2




CgoiicTBa GyHKIIUN HETIPEPHIBHBIX Ha

bubnunoreka LIOK

115
OTpE3KE https://m.edsoo.ru/7f431a20
116 Meroa UHTEPBAJIOB ISl pELICHUS Bubnuoreka LIOK
HEPABEHCTB https://m.edsoo.ru/7f430f44
117 Meron UHTEPBAJIOB ISl pELICHUS Bu6mmoreka LOK
HEPaABEHCTB https://m.edsoo.ru/7f43128c
118 Meron MHTEPBAJIOB [UIsl pELIEHUS Bu6mmoreka LOK
HEPABEHCTB https://m.edsoo.ru/7f4315¢c0
119 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX Bu6nuorexa LIOK
GbyHKIUH 1715 peleHus 3a1a4 https://m.edsoo.ru/7f4318c2
120 IIpuMeHEHNHE CBOMCTB HENPEPBIBHBIX Bubnuoreka LIOK
GyHKIUH 1715 pelteHus 3a1a4y https://m.edsoo.ru/7f431a20
121 IlepBas u BTOpas NpoU3BOAHBIC Bubmmoreka LIOK
byHKIIUN https://m.edsoo.ru/7f430f44
122 Omnpenenenne, reOMETPUYECKUI Bub6mmoreka LIOK
CMBICJI IPOU3BOTHOU https://m.edsoo.ru/7f43128¢
123 Onpenenenue, GU3NUECKUN CMBICIT Bu6morexa LIOK
MIPOU3BOJHOMN https://m.edsoo.ru/7f4315c0
124 VYpaBHeHHE KacaTeIbHOU K TpauKy Bubnmoreka LIOK
byHKIIT https://m.edsoo.ru/7f4318c2
125 VYpaBHeHHE KacaTeTbHOU K TpauKy Bub6mmoreka LIOK
byHKIIT https://m.edsoo.ru/7f431a20
126 [Ipon3BOaHBIE DIIEMEHTAPHBIX Bubmmoreka LIOK
byHKIII https://m.edsoo.ru/7f430f44
127 [Ipon3BOoHBIE 37IEMEHTAPHBIX Bubmmoreka LIOK
byHKIHIT https://m.edsoo.ru/7f43128¢c
128 [TponsBogHAas CyMMBI, IPOU3BEICHUS, bubmorexa LIOK

https://m.edsoo.ru/7f4315c0




YaCTHOTO ¥ KOMIIO3UIIMK (PYHKITUH

129 [IpousBoiHast CyMMBI, TPOU3BEACHHUS, | Bubanoreka LIOK
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITHI https://m.edsoo.ru/7f4318c2

130 [IpouzBoHast CyMMBbI, IPOU3BEACHHUS, 1 Bu6mmoreka LOK
YaCTHOTO M KOMITO3UIIUU ()yHKITHI https://m.edsoo.ru/7f431a20

131 Kontponbnas padota: "[IponsBoanas” 1 1 Egggﬁ;f;;gﬁ% £430f44
[ToBTOpEeHHE, 0000IIEHNE, G oK

92| guereuammsans sl ! et T3 125

133 [ToBTOpeHme, 06001IEHNE, 1 bubnnoreka [JOK
cucreMaTu3anus 3HaHui: "Oynkuun" https://m.edsoo.ru/7f4315¢0

134 HToroBast KOHTpOJIbHAS paboTa 1 1 E :fgs?;;?:;(;ggﬁ £4318c2

135 HroroBast koHTpoIbHAs paboTa 1 1

136 [ToBTOpenue, o6o0IIEeHNE, 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/7f430f44
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[NPOTPAMME




11 KJIACC

KouuyecTBO 4yacoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontposbubie IIpakTnueckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[IpuMeHeHne npou3BOIHON K 5
. bubnuoreka IIOK
1 HCCIIE0BAHUIO KU Ha 1
s Pymicu https:/m.edsoo.ru/7f430f44
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHOM K 5
. bu6nunoteka [HOK
2 HCCIICIOBAHUIO KITUH Ha 1
A bynku https://m.edsoo.ru/7f43128c
MOHOTOHHOCTH ¥ 3KCTPEMYMBbI
[IprumeHeHue nporu3BOJHON K 5
. bu6nmoteka LHOK
3 HCCIICIOBAHUIO KITUHA Ha 1
A bynku https://m.edsoo.ru/7f4315c0
MOHOTOHHOCTB ¥ IKCTPEMYMBbI
IIpuMeHeHne MpoOU3BOIHON K . o
. bubnuoreka [JOK
4 HCCIIEIOBAHUIO KIIMIA Ha 1
a ymxn https://m.edsoo.ru/7f4318¢2
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K . o
. bubnuoreka [JOK
5 HCCIIEIOBAHUIO KWK Ha 1
s ymxn https://m.edsoo.ru/7f431a20
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IprMeHeHne npon3BOIHOM K 5
. bubmunorexa IJOK
6 HCCIIEIOBAHUIO KIHMH Ha 1
s ymru https:/m.edsoo.ru/7f430f44
MOHOTOHHOCTB U 3KCTPEMYMBbI
Haxoxnenne HanOobIIETO 1
7 HAaMMEHBIIIETO 3HAYCHUS 1 bubmorexa LIOK
. https://m.edsoo.ru/7f43128c
HeTMpepHIBHON (DYHKIIMH Ha OTPE3Ke
8 Haxoxnenne HanOOIbIIEro u 1 brbmorexa [IOK

https://m.edsoo.ru/7t4315c0




HaVMEHBILIETO 3HAYCHUSA
HETPEPbIBHON (PYHKIIUU HA OTPE3KE

Haxoxnenne HanOOJIbIIEro U

npoiiecca, 3aJJaHHOro (OpMYIIOH UK
rpadpukom

bubnunoreka LIOK
9 HauMEHBIIIETO 3HAUCHUSI
. https://m.edsoo.ru/7f4318c2
HeNpepbIBHON (DYHKIIMHU Ha OTPE3Ke
Haxoxnenue HanOoJIbIIErO U .
bubmuorexa IJOK
10 HauMEHBIIIErO 3HAUCHUSI
. https://m.edsoo.ru/7f431a20
HENpPephIBHON (YHKIIMHN HA OTPE3Ke
Haxoxxnenne HanOoIbIIETO 1
11 HaMMCHBIIIETO 3HAUCHUS bubsmorexa LIOK
. https://m.edsoo.ru/7f430f44
HENpephIBHON (DYHKIIUU HA OTPE3Ke
Haxoxxnenne HanOoIbIIETO 1
12 HauMEHBIIEro 3HaYeHUI bubsmorexa LIOK
. https://m.edsoo.ru/7f43128c
HENPEePBIBHON (DYHKITUU HA OTPE3KE
[IpumeHeHue mporu3BOIHOM 11t .
bubmunorexa IJOK
13 HaXOXKICHUS HAWIVYIIEro PEIICHNI B
b yd p https://m.edsoo.ru/7f4315¢0
MPUKJIATHBIX 3a/1a4ax
IIprMmeHneHre nporu3BOIHOMN ISt . o
bubnuoreka [JOK
14 HaXOXXIECHHUS HaWIYUIIIErO PEIlleHNs B
a ya p https://m.eds00.ru/7f4318c2
MPUKIIAJHBIX 33a/1a4ax
IIprMmeHeHre nporu3BOIHOMN ISt
15 ONpeIeTIEHUsI CKOPOCTH U YCKOPEHUS Bub6mmoreka LIOK
mporiecca, 3alaHHoro GopMyIIon WiIH https://m.edsoo.ru/7f431a20
rpadpukom
[IpumeHeHre mporu3BOIHOMN ISt
16 ONpeieNIEHUsI CKOPOCTH U YCKOPEHUS Bubmmoreka LIOK

https://m.edsoo.ru/7f430f44




bubnunorexa LIOK

17 K i
OMNIOSHLIS yHKILHiA https://m.edsoo.ru/7f43128c
. bubnunoreka LIOK
18 K
OMNIOSHLIS yHKILHiA https://m.edsoo.ru/7f4315c0
o bu6nmoreka [IOK
19 K
OMIIO3HLIS (yHKIii https://m.edsoo.ru/7f4318c2
20 ['eomeTpuyeckue 00pas3bl ypaBHEHUN Bubnuoreka LIOK
Ha KOOPJMHATHOM MIOCKOCTH https://m.edsoo.ru/7f431a20
)1 ['eomeTpuueckue 06pa3bl ypaBHEHUN Bu6nuorexa LIOK
Ha KOOPJIMHATHOM MJIOCKOCTH https://m.edsoo.ru/7f430f44
” KonTtponbHas padora: "UccnenoBanue Bubmmoreka LIOK
(GYHKIUH ¢ TOMOIIBIO TTPOU3BOTHON" https://m.edsoo.ru/7f43128¢
3 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO Bubnuoreka LIOK
epBOOOPA3HBIX https://m.edsoo.ru/7f4315¢0
[TepBooOpa3HbIe IIEMEHTAPHBIX 5 o
o bubmumorexa IIOK
24 kuui. IIpaBuna HaxoxXaeHUs
Pynicu ; P A https://m.edsoo.ru/7f4318¢2
epBOOOPa3HBIX
[TepBooOpazHbIe 37IEMEHTAPHBIX . o
. bubnuoreka [JOK
25 kuui. [IpaBuita HaxoXXaeHUS
Pynicu ; P A https://m.edsoo.ru/7f431a20
nepBOOOpa3HbIX
26 Huterpai. I'eoMmeTpuyeckuii CMbICT Bu6nmorexa [{OK
HHTErpaia https://m.edsoo.ru/7f430f44
Brrunciienue onpeaenéHHoro 5 OK
bubnuoreka L1
27 erpaja 1o ¢o ¢ HrroToHa-
?[HT, 6Fp no (opmys bIOTOH https://m.edsoo.ru/7f43128c
elOHMIa
Brruucnenue onpenenéHHoro 5 o
bubanoreka [JOK
28 uHTerpana mno ¢popmyne HeroToHa-
Teit6 p bopmy https://m.edsoo.ru/7f4315¢c0
elOHMIa
29 [IpuMeHenue unTeTpana s bubmuoreka [JOK




HaXO0XKIEHHUS ILIOMIAEH INIOCKUX
uryp
[Ipumenenue nHTETpaa st

https://m.edsoo.ru/7f4318c2

30 HaxXOXKIEeHUI 00BEMOB Bubmmorexa LIOK
https://m.edsoo.ru/7f431a20
F€OMETPUYECKHUX TN
31 IIpumepsl pereHnit bu6nmoreka [IOK
nuddepeHIaTbHBIX YPaBHEHUH https://m.edsoo.ru/7f430f44
39 IIpumepst pereHnit bubmuoreka [IOK
Qg depeHInaIbHbIX ypaBHEHUN https://m.edsoo.ru/7f43128¢c
Marematuueckoe MOAECIMPOBAHUE
33 peaJbHBIX MPOIECCOB C MOMOIIBIO Bubimorexa LIOK
. https://m.edsoo.ru/7f4315¢0
Qg depeHraIbHbIX ypaBHEHUN
34 KonTponbhas pabora: Bu6nuorexa LIOK
"[TepBooOpasHas u uHTETpan" https://m.edsoo.ru/7f4318c2
35 TpuronomeTrpuyeckue QyHKITHH, UX Bubnmoreka LIOK
CBOICcTBa U rpaduKu https://m.edsoo.ru/7f431a20
36 Tpuronomerpuueckue GyHKIIUU, UX Bubmmoreka LIOK
CBOICcTBa U rpaduKu https://m.edsoo.ru/7f430f44
37 Tpuronomerpuueckue GyHKIHH, UX Bub6mmoreka LIOK
CBOICTBa U TpaduKH https://m.edsoo.ru/7f43128¢
18 Tpuronomerpuueckue GyHKIIUU, UX Bubmmoreka LIOK
CBOWCTBA U rpaduKu https://m.edsoo.ru/7f4315¢c0
39 Tpuronomerpuueckue GyHKIIAN, UX Bubmmoreka LIOK
CBOIicTBa U rpaduKu https://m.edsoo.ru/7f4318c2
OT160p KOpHEH TPUTOHOMETPUUYECKHX . o
. bubanoreka [JOK
40 ABHEHUH C IOMOIIBIO
P m\, https://m.edsoo.ru/7f431a20
TPUTOHOMETPUYECKON OKPYKHOCTH
41 OT100p KOpHEH TPUTOHOMETPUUYECKHX bubmuoreka [JOK




YPaBHEHUH C OMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX

https://m.edsoo.ru/7f430f44

42 YPABHCHHI € OMOIIEFO ﬂfﬁﬁfﬁfﬁﬁmgugc
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUICCKHIX
43 YPABHCHHI ¢ TOMOTHPIO ﬁggsﬁfﬁggﬁﬂmsw
TPUTOHOMETPUYECKON OKPYKHOCTH
44 Pemienne TpUroHOMETPUYECKUX Bubmmoreka LIOK
HEPABEHCTB https://m.edsoo.ru/7f4318c2
45 Peuienne TpuroHOMeTpUYECKUX Bubmmoreka LIOK
HEPABEHCTB https://m.edsoo.ru/7f431a20
46 Peuienne TpuroHOMeTpUYECKUX Bu6nuorexa LIOK
HEPABEHCTB https://m.edsoo.ru/7f430f44
47 Pemienne TpUroHOMETPUYECKUX Bubnmoreka LIOK
HEPABEHCTB https://m.edsoo.ru/7f43128¢
Kontponbnas padota: "['paduku i oK
e
49 OCHOBHBIE METO/IbI PELICHUS Bub6mmoreka LIOK
[MOKa3aTeJIbHBIX HEPABEHCTB https://m.edsoo.ru/7f4318c2
50 OCHOBHBIE METO/IbI pELICHUS Bub6mmoreka LOK
[IOKa3aTeIbHbIX HEPABEHCTB https://m.edsoo.ru/7f431a20
51 OCHOBHBIE METOJIBI PEITICHUSI Bubmmoreka LIOK
II0Ka3aTeIbHBIX HEPABEHCTB https://m.edsoo.ru/7f430f44
57 OCHOBHBIE METO/IbI pELICHUS Bubnmoreka LIOK
[OKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/7f43128c
53 OCHOBHBIE METO/IbI pELICHUS bubnuotexa [JOK




jorapu(pMUUECKUX HEPABEHCTB

OcCHOBHBIE MCTOJBI pCHICHUA

https://m.edsoo.ru/7f4315c0

bubnunorexa LIOK

>4 Jorapu(pMHUUECKIX HEPABEHCTB https://m.edsoo.ru/7f4318c2
55 OcHOBHBIE METO/IbI PELLICHUS Bu6nunorexa LIOK
J0rapu(pMHUUECKUX HEPABEHCTB https://m.edsoo.ru/7f431a20
56 OcHOBHBIE METOBI PEILIECHUS Bu6mmorexa [{OK
norapupMHUECKUX HEPABEHCTB https://m.edsoo.ru/7f430f44
57 OcHOBHBIE METO/BI PELLICHUS Bu6mmorexa [{OK
HppaLMOHAJIBHBIX HEPABEHCTB https://m.edsoo.ru/7f43128c
53 OcCHOBHBIE METO/IbI PELLIEHUS Bubnuoreka LIOK
HppalMOHAJIbHBIX HEPABEHCTB https://m.edsoo.ru/7f4315¢c0
59 OcCHOBHBIE METO/IbI PELLIEHUS Bubnuoreka LIOK
HppalMOHAJIbHBIX HEPABEHCTB https://m.edsoo.ru/7f4318c2
60 OcHOBHBIE METO/BI PELLICHUS Bu6mmorexa [{OK
HppaluoHaIbHBIX HEPABEHCTB https://m.edsoo.ru/7f431a20
61 I'padmuueckue metozs! pemieHus Bubnunoreka LIOK
UPPALMOHAIIBLHBIX YPaBHEHUN https://m.edsoo.ru/7f430f44
62 I'padmuueckue metos! penieHus Bubnunoreka LIOK
MPPALMOHAIBHBIX YPABHEHUI https://m.edsoo.ru/7f43128c
63 ['paduueckue MeTObI perIeHus Bu6mnuorexa [IOK
[IOKa3aTeJIbHBIX YPaBHEHUU https://m.edsoo.ru/7f4315c0
64 ['paduueckue MeTObI perIeHus Bu6mnuorexa [IOK
[IOKa3aTeIbHBIX HEPABEHCTB https://m.edsoo.ru/7f4318c2
65 ['padmyeckue METOABI peLIeHHs Bu6nunoreka LIOK
Jorapu(pMUUECKUX ypaBHEHHM https://m.edsoo.ru/7f431a20
66 I'paduueckue MeTo bl peneHus Bu6mmorexa [IOK

norapu(pMUIECKIX HEPABEHCTB

https://m.edsoo.ru/7f430f44




['padmyeckue METOABI peLICHHs

bubnunoreka LIOK

67
norapu(pMHUECKUX HEPABEHCTB https://m.edsoo.ru/7f43128¢
['padpuaeckue MeToIbI peIICHUS 5 o

bubnuorexa IIOK

68 e e
foxasar H\PHHX M JI0rapHpMUICCKUX https://m.edsoo.ru/7f4315c0
ypaBHEHUH
I'paduueckue MeTo Bl pemeHus .

bubmuorexa IJOK

69 e e
foxasat Hf)HHX M JI0rapHpMUICCKUX https://m.edsoo.ru/7f4318c2
YpaBHEHUN
I'padmueckue MeTOBI pemIeHUs .

bu6nunoteka [HOK

70 oKazare ora ec
HMOKASATCILHBIX 1 10T pH(bMHq KX https://m.edsoo.ru/7f431a20
HEpPABEHCTB
I'paduueckue MeTOBI pemIeHUs .

bu6nmoteka LHOK

71 oKazare ora ec
MOKA3ATEIBHBIX 1 0rapHpMHTCCKIX https:/m.edsoo.ru/7f430f44
HEpPABEHCTB
KoHTtposbHas padora: .

bubmunorexa IJOK
72 "UppanuoHanbHbIe, IOKAa3aTeIbLHBIE 1
ppatt . https://m.edsoo.ru/7f43128¢
norapu(MUUEeCKUe HEPABEHCTBA
KommiekcHsie uncna.
AnrebGpanyeckas u Bub6mmoreka LIOK

73
TPUTOHOMETpUYECKask GOpMBI 3aIUCU https://m.edsoo.ru/7f4315¢0
KOMILJIEKCHOTO YHCIIa
KommiekcHsie uncna.

74 AnrebGpanueckas u Bubmmorekxa LIOK
TpUrOHOMETpHUUecKast (pOpMBI 3arnucu https://m.edsoo.ru/7f4318c2
KOMILJIEKCHOTO YHCIa

75 ApudmeTndeckue oneparuu C Bu6mmorexa [LIOK
KOMIIJIEKCHBIMM YHCJIIAMH https://m.edsoo.ru/7f431a20

76 ApudmeTnueckue onepanuu c bu6muoreka [IOK




KOMIIJICKCHBIMH YU CJIaMHU

I/I306p AXKCHHUEC KOMIIJICKCHBIX YHCCII

https://m.edsoo.ru/7f430f44

bubnunorexa LIOK

77
Ha KOOPJIMHATHOM MJIOCKOCTH https://m.edsoo.ru/7f43128c
78 N3o06paskeHne KOMIUIEKCHBIX YHCEIT Bu6imnorexa LIOK
Ha KOOPJMHATHOM MJIOCKOCTH https://m.edsoo.ru/7f4315c0
79 ®opmyna Myaspa. Kopau n-oi bubnunoreka LIOK
CTEIIEHU U3 KOMILJIEKCHOTO YuCiia https://m.edsoo.ru/7f4318c2
20 ®opmyna Myaspa. Kopau n-oit Bu6nuorexa LIOK
CTEIEHU U3 KOMILJIEKCHOT'O YHCJlIa https://m.edsoo.ru/7f431a20
[IpuMeHeHre KOMIUIEKCHBIX YUCE
81 JUTS petieHnst GU3NIECKUX Bubmiorexa LIOK
https://m.edsoo.ru/7f430f44
reOMETPUUYECKHUX 3a/1a4
20 KonTtponpHas padora: "KomruiekcHbie Bubmmoreka LIOK
quciaa" https://m.edsoo.ru/7f43128¢
bubmmoreka IIOK
83 HarypanrsHble U 1ieiiple 9ucia
yp H https://m.edsoo.ru/7f4315¢0
bu6nmorexa LIOK
84 HarypanbsHble U 1ieple 9ucia
yp 1 https://m.edsoo.ru/7f4318c2
85 HpI/IMeHeHI/Ie IMPU3HAKOB JCIIMMOCTHU Bubnuoteka ]_[OK
[EJIBIX YHUCEIT https://m.edsoo.ru/7f431a20
36 [IpuMeHeHne NpU3HAKOB ACIUMOCTH Bub6mmoreka LIOK
LEJIBIX YHUCEIT https://m.edsoo.ru/7f430f44
%7 [IpuMeHeHne npu3HaKOB AEIUMOCTH Bubmmoreka LIOK
nensix uncen: HOJ u HOK https://m.edsoo.ru/7f43128¢
HpI/IMeHeHI/Ie IIPHU3HAKOB JCJIUMOCTHU Bubnuoreka HOK
88
nenbix aucen: HOJ[ m HOK https://m.edsoo.ru/7f4315¢0
29 [IpuMeHeHne npu3HaKoB ASIUMOCTH Bubimoreka LIOK

HEJIBIX YHCEJI: OCTATKH IO MOJTYITIO

https://m.edsoo.ru/7f4318c2




HpI/IMeHeHI/IC IIPU3HAKOB ACIMMOCTHU

bubnunoreka LIOK

90
LEJIBIX YHUCEN: OCTATKH 10 MOLYIIIO https://m.edsoo.ru/7f431a20
[IpuMmeHeHre npUu3HaKoB AEITUMOCTH
91 LEJIbIX YKcell: aroput™ EBkiuaa aist Bubnmoreka [IOK
https://m.edsoo.ru/7f430f44
pelIeHUs 3a/1a4 B LIEJIbIX YUCIaX
90 KontponbHas pabora: "Teopus menbix Bu6mmoreka LOK
yucen" https://m.edsoo.ru/7f43128¢
CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
93 PaBHOCHIIBHBIE CUCTEMEI U CUCTEMBI- bubnmoreka IOK
https://m.edsoo.ru/7f4315c0
CIIECTBUS
Cucrema 1 COBOKYITHOCTh YPaBHEHHUII.
94 PaBHOCHIBHBIE CUCTEMEI U CUCTEMBI- bubnmoreka IOK
https://m.edsoo.ru/7f4318c2
CIIEICTBUS
OCHOBHBIE METObI PELICHUS CUCTEM
95 Y COBOKYIHOCTEW palliOHaIbHBIX bubmoreka [IOK
o https://m.edsoo.ru/7f431a20
ypaBHEHUU
OCHOBHBIE METO/IbI PELIEHUS CUCTEM
96 Y COBOKYITHOCTEN MppallMOHAIbHBIX Bubnnorexa LIOK
o https://m.edsoo.ru/7f430f44
YpaBHEHUU
OCHOBHBIE METO/IbI PEIIEHUS CUCTEM
97 Y COBOKYITHOCTEW MOKA3aTEIbHBIX bubmiorexa [IOK
o https://m.edsoo.ru/7f43128c
YpaBHEHUU
OCHOBHBIE METO/IbI PEIIEHUS CUCTEM
98 Y COBOKYITHOCTEH MMOKA3aTEIbHBIX bubnnorexa [JOK
. https://m.edsoo.ru/7f4315c0
ypaBHEHU
OCHOBHBIE METOJIBI PEIIEHUS CUCTEM
99 Y COBOKYITHOCTEH JIorapu(pMUYECKUX Bubmnorexa HOK

ypaBHEHUU

https://m.edsoo.ru/7t4318c2




OCHOBHBIE MCTOJBI pCHICHUA CUCTEM

bu6nmorexa [IOK

100 U COBOKYHUHOCTGI/I J0rapuPpMHUUECKUX hitps:/m.cdsoo.ra/7f431a20
YpaBHEHUI
[IpuMeHeHne cucTeM K peLeHUI0
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3 G oK
101 pa3quHI:1x obractell HAyKH U htPtIsz:I/I;Irf:sl(::)Eru 7E430f44
peaIbHOM JKU3HU, UHTEPIIPETALIMS
IIOJIyYEHHBIX PE3y/IbTaTOB
[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3 G oK
102 pasnnqmjlx obnacTeit HayKu U htlfpsj?/l;lr(r)lfgsi)gruﬂ £43128¢
peaIbHOM JKU3HU, HHTEPIIPETALIUS
MOJIyYEHHBIX PE3y/IbTaTOB
[IpuMeHeHrne HepaBEHCTB K PEIICHUI0
MaTeMaTUYeCKUX 3aja4 U 3a7a4 u3 i oK
103 paSJ'II/I‘IHI:IX obnacTeit HayKu U h::psj?/l;lri?:cllci)c]fruﬁ £4315c0
peabHOM JKU3HU, UHTEPIIpETALIHS
MOJIyYEHHBIX PE3y/IbTaTOB
Konrtponsnas pabora: "Cucremsl
104 PalMOHATIBHBIX, UPPALIMOHAIBHBIX Bubnmoreka LIOK
MOKa3aTeNNbHbBIX U JIOrapu(PMUUYECKUX https://m.edsoo.ru/7f4318c2
ypaBHEHUI"
105 PannonanbHble ypaBHEHHUS © Bub6mmoreka LOK
rapaMmeTpamu https://m.edsoo.ru/7f431a20
106 PannonanbHbIe HEpaBEHCTBA C Bubmmoreka LIOK
rapameTpamu https://m.edsoo.ru/7f430f44
107 PannonanbHbIe cucTeMBI © Bu6nmoreka LIOK

napaMeTpamu

https://m.edsoo.ru/7t43128c




HppanmonanbHble ypaBHEHUS,

bubnunoreka LIOK

108 HEPaBEHCTBA C MapaMeTpaMu https://m.edsoo.ru/7f4315c0

109 HppannoHanbHbIE CUCTEMBI C Bubnuoreka LIOK
rnapamMeTpamMu https://m.edsoo.ru/7f4318c2

110 Iloka3zarenbHble ypaBHEHUS, Bu6mmoreka LOK
HEPABEHCTBA C ITapaMeTpaMu https://m.edsoo.ru/7f431a20

11 Iloka3zarenbHbIE CUCTEMBI C Bu6mmoreka LOK
rnapamMeTpamu https://m.edsoo.ru/7f430f44

112 Jlorapugmuueckue ypaBHeHUs, Bu6nuorexa LIOK
HEPABEHCTBA C apaMeTpaMu https://m.edsoo.ru/7f43128c

113 Jlorapumuueckue CUCTEMBI € Bu6mnuorexa [IOK
rnapameTpamu https://m.edsoo.ru/7f4315c0

114 TpUroHomMeTprU4EeCKUE YpaBHEHHUS C Bubmmoreka LIOK
rnapamMeTpamu https://m.edsoo.ru/7f4318c2

115 TpuroHomeTpuuecKue HEPABEHCTBA C Bub6mmoreka LIOK
napamMeTpamu https://m.edsoo.ru/7f431a20

116 TpUroHOMETPUYECKUE CUCTEMBI C Bub6mmoreka LOK
napamMeTpamu https://m.edsoo.ru/7f430f44
IToctpoenue u ucciegoBaHue

17 MaTE€MaTUYECKUX MOJENIEN pealbHbIX Bubnmoreka LIOK
CUTYallHil C TOMOIIBIO YPABHEHUH C https://m.edsoo.ru/7f43128¢
napameTpamu
[TocTpoenue u uccienoBaHue

118 MaTEeMaTHYECKUX MOJENIEH peaabHbIX Bubmmoreka LIOK
CUTYallUil C TOMOIIBIO CUCTEM https://m.edsoo.ru/7f4315c0
YpaBHEHUH ¢ ITapameTpamu

119 ITocTpoenne n nccnenoBaHue Bubmmoreka LIOK

MaTEMAaTHYCCKUX MO}IGJ’IGﬁ PCAIBHBIX

https://m.edsoo.ru/7f4318c2




CUTyalUH C IIOMOILBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

KoHnTtposnbHast pabora: "3amauu ¢

bubnunoreka LIOK

120 napamerpamu" https://m.edsoo.ru/7f431a20
IToBTOpenue, o6061IeHNE, Bu6 OK
121 S;I/;];c;n:laei;lp:;mﬂ 3HAHUM: hgpsf;;?:;(sigruﬁfﬂr%f%
IToBTOpenue, 0606mIcHNE, Bu6 OK
122 Sg;zzn:{a;p:;ma 3HAHUM: htlfpsj?/l;lr?:;(i)gruﬂf%lﬁc
[ToBTOpEeHME, 0000IICHUE, Bu6 LIOK
N noInoTeKa
123 S?f;ﬁ\:{a;l/:;iugi:eﬁf;paBHeHHﬁ" https://m.edsoo.ru/7f4315¢0
[ToBTOpEHME, 0000IICHUE, Bu6 OK
124 S:Ice;ean:el:ziiifﬂ 3HAHUM: hgpﬁﬁ:ﬁ)iwﬁm 18c2
[ToBTOpenue, 06001IIECHNE, Bu6 OK
125 S:I(;;eah;:;iii?ﬂ 3HaHUM: htilpsj?/l;lr%f;saogruﬁf% 1a20
[ToBTOpenue, o6odIIEHKE, Bu6 OK
126 S:I(;;eah;:;iii?ﬂ 3HaHUM: htilpsj?/l;lrif;saogru/7f430f44
[ToBTOpenwme, 0600IIEHNE, Bu6 LIOK
N nOIMoTeKa
127 S;I{(;T;l;/izp;;;:i Z:a;I;;h;[eHeHHe" https://m.edsoo.ru/7f43128¢c
[ToBTOpenwme, 0600IIEHNE,
128 CUCTEeMAaTH3aIis 3HAHWI: pronorexa 11O

"IIpousBoaHas u €€ npuMeHeHue"

https://m.edsoo.ru/7t4315c0




[ToBTOpEeHmE, 0600IICHUE,

. bu6nmorexa [IOK
129 : 1
SI/ICTeMaTI/ISa]_[I/ISI 3If3.HI/IPI ) https://m.edsoo.ru/7f4318c2
[IpousBoaHas 1 €€ npuMeHeHue
[ToBTOpEHME, 0000IICHUE, . o
o bubnuoreka I{OK
130 e : "UnTe 1
CHCTCMATHSAIHA SP'I'aHHH HIcrpal https://m.edsoo.ru/7f431a20
U €ro NpuMeHeHue
131 [ToBTOpEeHME, 0600IICHUE, | bubnunoreka LIOK
cucreMarusanus 3HaHuil: "OyHkuun" https://m.edsoo.ru/7f430f44
132 [ToBTOpenue, 060061ICHNE, | bubnnoreka [JOK
cucremarusauus 3HaHui: "Oynkunn" https://m.edsoo.ru/7f43128¢c
133 [ToBTOpEeHME, 0000IICHUE, | Bu6nmorexa [{OK
cucremarusauus 3HaHui: "Oynkuun" https://m.edsoo.ru/7f4315¢0
bubnunorexka LIOK
134 n 0 1 1
TOroBai KOHTpOJIRHai pabota https://m.edsoo.ru/7£4318¢c2
bubnuoreka [{OK
135 n 0 1 1
TOTOBad! KOHTPOJIHAA paboTa https://m.edsoo.ru/7f431a20
136 [ToBTOpenue, 06001IEHNE, | bubnnorexa [JOK
CHCTEeMAaTH3aIUs 3HAaHUU https://m.edsoo.ru/7f430f44
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTATbl 0CBOCHU S OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHETr0 0o01Iero 06pa303a}mﬂ

Yucna U BRIYUCICHUS

1.1

OnepupoBaTh MOHATUSMH: pALMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BoinonuaTe  apudmernyeckue  onepauMM ¢ palUOHAIBHBIMM U
JICHCTBUTEIILHBIMU YU CIIAMU

BrimonHaTe HpI/I6HI/I)KéHHLIe BBIYUCIICHUS, UCIIOJIb3YA IIpaBUJIa OKPYIJICHUAA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATUSMM: CTENEHb C IEJIBIM II0Ka3aTejeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypaJbHOM CTEIEHH,
UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIBHBIX YUCEN JUIS
pelIeHNs MPAKTUYECKHX 3a/1a4 U PEACTABICHUS JaHHBIX

1.5

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO yIJIa;
UCMONB30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4epe3  OOpaTHbIE
TPUTOHOMETpHUECKHE (PYHKIUU

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LEJOE,
palMOHAIIBHOE, MppaLMOHAIIBHOE YpaBHEHHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

2.2

BoinonusaTe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUN W pelliaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3
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BoimonHATe npeobpa3zoBaHus LENbIX, PAMOHATIBHBIX U MPPALMOHAIBHBIX
BBIDAKEHMM W peliaTh OCHOBHBIE THIIBI LEJNbIX, PAalUOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHA W HCPABCHCTBA [JII PCHICHUA MATCMAaTUYCCKUX
3aZlaq 1 3aa4 U3 pa3JINYHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

2.5

MonenupoBaTh peanbHblE CHTyallMd Ha S3bIKE anreOpbl, COCTaBIAThH
BBIPQXKECHUSI, YpaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJaud, HUCCIIEI0BaTh
MOCTPOCHHBIE MOJICNIN C MCIIOJIF30BAaHUEM arrapara anreopsl

DOyHKINUH U TpaPUKH

3.1

OnepupoBaTb MOHATUAMH: (QYHKIUS, cIOCOOBI 3aMaHust (QYHKIMH, 00JIaCTh
ONpeNeIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe GYHKIIUU

OnepupoBaTb MOHATUSMH: YETHOCTh U HEUETHOCTh (GYHKIUH, HYIU

32 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHI
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (PYHKUINHU, KBAAPATHUHONW (PYHKIIUH,
CTETICHHOW ()YHKITUH C IEJIBIM TIOKa3aTelieM
Hcnonw3oBath rpaduku (QyHKUMHA Ui HCCIENOBaHHS MPOIECCOB U
3.5 3aBHCUMOCTEH MpH pElIeHUU 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
pealbHOH JKMU3HH, BBIpaXaTh (pOpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMHU
4 Hayana maremaTtnueckoro aHanusa
41 OnepupoBaTh TOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudmeTHueckas u
’ reoOMeTpUYECcKasi MPOrpecCcuu
40 OnepupoBaTh TOHATUAMHU: OECKOHEUHO YyOBIBAarOIIas TreoMeTpuyecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBaIOIIEeH reOMEeTPHUECKON MPOTrPECCHH
43 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonb3oBath CBOMCTBA IOCJENOBATEIBHOCTEH M MPOTpeccuid i
’ pelIeHus peasibHBIX 3a/]1a4 MPUKIAJHOTO XapaKTepa
5 MHoOXecTBa U JJOTuKa
5.1 OrnepupoBaTh MOHITHSIMU: MHOKECTBO, ONIEpPAIIUN Ha/I MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar Ui ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATUSAMH:  ONpENETICHUE,  Teopema,  CIEICTBHE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HATypaJbHOE, IIE€J0€ YHCIIO; HCIOJIb30BATh
1.1 NPU3HAKA JEITAMOCTH MENbIX YHCEN, PAa3JIOKEHUE YWCIa Ha TIPOCTHIE
MHOXKHUTENH JIJIsl pelIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTENEHB C PAIMOHAJIBLHBIM [TOKA3aTEIEM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYuca, AECITUYHBIC M HATypaIbHBIE
' sorapuMel
2 YpaBHEHHS 1 HEpABEHCTBA
2.1 [IpumeHsaTh CBOICTBAa CTeMEHHW s MPEOOpa3OBaHHS  BBIPAKCHHH,




ONCpUpPOBaTh MOHATUAMMU: IIOKA3ATCIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHCHI/Iﬁ 1 HCPaBCHCTB
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2.3

Bremonsate mpeoOpa3oBaHUS BBIPAKEHHH, COJACPXKALIUX JOTapU(MBbI;
OIIEpPUPOBATH MOHATHUAMU: JIOTapU(MHUUECKOE ypaBHEHHE U HEPABEHCTBO;
peaTb OCHOBHBIE THIIbI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXOI[I/ITB PEIICHUA HpOCTeI;'IIHPIX TPUTOHOMECTPUUCCKHNX HECPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILIECHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJIA PEIICHUS IPAKTHYECKUX
3aj1a4

2.5

2.6

Haxoauts pemennst mpoCcTeUIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX
YpaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUM Ha S3blKe anreOpbl, COCTABIAThH
BBIPAKCHMSI, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCIOBUIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJICIIH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIIee H
HauMEHbIlIee 3HaueHusi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
uccieIoBaHMs PYHKIINHU, 3aJaHHOU TrpaduKoM

3.2

33

34

OnepupoBaTh MOHATHAMH: IpaUKU MMOKA3aTEIbHOM, JOrapupMuIeckon u
TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIsl PEILIEHUS] ypaBHEHUI U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH TpaUKu TUHEHHBIX YpaBHEHUN
Y UCIIOJIB30BATh UX JIJISl PELLICHUS] CUCTEMbI JTMHEHHBIX YpaBHEHUI
Ucnonws3oBarh rpaduku (GYHKIMA [ HWCCIEAOBAHHUS TPOILIECCOB U
3aBUCHUMOCTEN U3 APYTrUuX YUeOHBIX AUCIUTIINH

4.1

4.2

Hauana matemaTnyeckoro aHaiusa

OnepupoBaTh MOHATUSMH: HeTpepbIBHASA (DYHKIIMS, TPOU3BOIHAS (PYHKIIUY;
UCIIOJIb30BaTh T€OMETPHUECKUN U (DU3NYECKHI CMBICT TPOM3BOJHON JUIA
peleHus 3a1ad

Haxoauth  mpou3BOAHBIE  3JEMEHTApPHBIX  (QYHKIMM,  BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKIIUH
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4.4

Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HCClenoBaHWs  (QYHKIUM  HA
MOHOTOHHOCTh M JIKCTPEMYMBI, TPUMEHSATh PE3YJIbTaThl HCCIEAOBAHHS K
MOCTPOEHHUIO IpapUKOB

Hcnonn3oBarn MNPOU3BOAHYIO IJId HAXOXKACHUA HAWITYyYIICTO PCHICHUA B
MPUKJIAAHBIX, B TOM YHUCJIC CONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

4.5

OnepupoBaTh MNOHATUSMH: MEpPBOOOpa3Hass M WHTErpaji; IOHUMATh
reOMEeTPUYECKUi U (PU3NUYECKHI CMBICIT HHTETpaja

4.6

HaxonuThk mepBooOpa3Hble 3J€MEHTApHBIX (YHKINH, BBIYACISITh HHTETPAT
o ¢popmyne Herorona — JleiiGnua




4.7

Pemate MMPUKJIAAHBIC 3ada4d, B TOM YHUCIIC COLUAIbHO-DKOHOMHWYCCKOIro "1
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cp€acTBaM MaTEMaTHYCCKOI'O aHaIn3a



MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BIYKCICHUS
Panmonanbupie  uuciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JIpOOM, HPOLEHTHI,
11 OeCcKOHEUHbIE NepUoANYECKHE IpoOU. Apr(MeTHUEeCKre ONepaluy ¢ palMoOHAIbHBIMU
' qucaaMu, IpeoOpa30BaHUs YUCIOBBIX BelpakeHU. [Ipumenenue 1pobeii u mporeHToB
JUI PeLIeHUs NPUKIIaJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpaciel 3HaHUHM U pealbHON KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAIbHBIC U UPPAIMOHAIBHEIC Yncia. ApUPMETHICCKHIE
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuOnukEHHbIE BBIUUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUIH
Crenenb ¢ nenbiM nokaszaresneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 Hcnonb3oBanne moaxosmiet Gopmbl 3alucy ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPAKTUYECKUX 3a7a4u U MPEACTaBIECHUS JaHHbBIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleHcTBus ¢ apupmeTnyecKuMu
' KOPHSIMHM HaTypaJbHON CTENIEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmysl
)3 VYpaBHeHHe, KOopeHb YypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4 Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaninoOHAIbBHBIX YPaBHEHW U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX ypaBHEHUI
57 [IpumeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKHX 3a]1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIUYT U TpapUKU
31 OynHkius, crnocodbl 3amanus ¢yHkuuu. ['paduk QyHkiun. BzaumHo oOparHbIE
' GyHKIUH
39 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWH GyHknouu. Hymm ¢QyHKIMH.
' [TpomexyTkH 3HaKOIOCTOSAHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 CrenenHast (GyHKIHMS C HATYpaJbHBIM M IEJBIM MoKa3aTeneM. EE cBoiicTBa u rpaduk.




CaoticTBa U rpadK KOPHS 1-0i CTENICHU
34 TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAENICHUE TPUTOHOMETPUUECKUX (PYHKIIMIMA
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
49 reoMerpuueckas mnporpeccus. Cymma OecKOHEUHO YOBIBaIOIIEH TIeOMETPUYEeCKON
' nporpeccud. PopMyiia CII0XKHBIX IPOLEHTOB. lcmonp30BaHME NIPOrpEeCCHH IS
peleHus pealIbHbIX 3a]a4 PUKIAJHOIO XapaKkTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omepanud Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 [IpruMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO —amnmapara Ui ONMCAHUS PEAbHBIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX yUEeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna v BBIYUCICHUS
1.1 HatypanbHble u nienble uncina. [Ipu3Haku AeIUMMOCTH LHEIbIX YHCel
1.2 Crenens ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, CoepKalUX JTorapu(mbl
2.2 [TpeoOpa3zoBanre BbIpaKeHHM, COIEpPKALIUX CTENEHH C pallMOHAIbHBIM MOKa3aTelleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
26 CucreMbl TMHEMHBIX YpaBHEHUH. PellleHne npukiIagHbixX 3a1a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucreMbl U COBOKYITHOCTH pPallOHAIbHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a/1a4
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaslbHOW KU3HH
3 DOyHKINUK U TPaPUKH
Oynkuus. I[lepuognueckue ¢yakmun. I[IpomMexyTku MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIUH. HaunOomnbinee M HauMeHblIee 3HAYECHUE
(GYyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu




33 [Noka3zaTtenpHas u norapudmudeckas QyHKIHH, UX CBOWCTBA U TpaduKu
34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaJbHOU KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKHU CMBICI TPOU3BOIHOM
43 [TpousBogubie 3nMeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHHS U YACTHOTO (QYHKIUI
[IpumeHeHre MTPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIHUA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYeHUs (QYHKIUU Ha
OTpe3Ke
[IpuMeHeHnre MPOU3BOIHOM /I HAXO0XKICHUS HAWIYUIIEro PEHICHUS B MPUKIIAHBIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuit U GuU3NUYECKUil CMBICI. BolyricieHue MHTErpana mo

dopmyne Hetotona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

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

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMyIUpPOBAaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHHE,
akcuoma, TeopeMa, CIEACTBHE, CBOICTBO, NpU3HAK, J10KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTH A0KA3aTCIbHBIC PACCYKACHUA MIPHU PCUICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMi HAJ MHOXKXCCTBAMMU,
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd peajlbHBIX MPOUCCCOB U SIBJIEHUU U npu pC€IICHUU 3aaa4, B TOM
qHclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEepPUpPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pElIeHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSMH: HATYpajlbHOE YHCIO, IEI0e YHCIIO,
CTETIEeHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTENEHb C
palMOHATBFHBIM TTOKa3aTelleM, CTETeHb C JEHCTBUTENBHBIM MOKA3aTeseM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJYJIO, PALMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, IEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHbBIINH 001t
JeNUTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3jIMYHBIMU MO3MLIMOHHBIMH CHCTEMaMU
CUHMCIICHNS; YMEHHE BBINIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIpQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKEHHWH;  yMEHHE  ONEpPUPOBaTh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaSI nporpeccust, reoMCcTpruICCKas




mporpeccusi, OECKOHEYHO YOBIBalomias TreoOMETpHYecKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anredpanyeckas); yMeTh
MPOM3BOJUTh apU(PMETHUCCKUE TEHCTBHUS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSMU:  MaTpuna 2X2 u  3%3, onpeneiauTenb  MaTpHIIbI,

FGOMCTpI/I'-IGCKI/II\/JI CMBICJI OITPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paSOBaHHC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHﬁ, HEpPaBCHCTB W CUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCpPaBCHCTBA W CUCTEMBI C IMOMOLIBIO PAa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HCEPABCHCTBA W CHCTCMBI C IApaMCTPOM; TPHUMCHAIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MAaTCMAaTHYCCKHUX

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

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HElpepbIBHAS (YHKIMS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbIN
MHTETpal, YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKIUHU; yMEHHE
BBIUMCIATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCIONb30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpa¢uKd MHOTOYJIECHOB C HCIIOJIb30BaHUEM armnapaTa MaTeMaTH4ecKOro
aHamu3a; MPUMEHATh MPOU3BOJHYI U HAXO0XKJIEHHsS HAWIydlIero
pelieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKUX H

(bU3HYEeCKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaia; HNpUBOAWUTHE HNPHUMEPbl MATEMATHYCCKOIO MOACIUPOBAHHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMS (DYHKUMH, JTUHEHHas QYHKIHUS, KBagpaTHYHAs (QYHKIHA,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTeabHAs M
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBINOJHATH  TIpeoOpa3oBaHus  TrpadukoB  (QyHKIUH,
UCTIOJB30BaTh TPa(UKH Ui U3Yy4EHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKku (YHKUMH Ui peIleHHs ypaBHEHHIA,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4d, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBATh IPaBAONOAOOHOCTh PE3YIbTAaTOB;, YMEHHME MOJEINPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apupMeTH4ecKoe, MeAuaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe HW3BIEKaTh, MHTEPIPETUPOBATH
uH(popMalLnIo, NMPEACTABICHHYIO0 B TaOIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKaroIlyl0 CBOWCTBA PEAJIbHBIX IIPOLECCOB U SIBJIECHUH; NPEACTABIATh
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIeNI0BaTh
CTaTUCTHYECKUE IAaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpaduuecKux
METOOB M NIEKTPOHHBIX CPEICTB; rpa)uuecKy MCCIe10BaTh COBMECTHbBIE

HaOJIOCHNUS C MOMOIIIBIO IarpaMM pacCeUBaHUs U JTMHEHHOM perpeccuu

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA ONBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSITHOCTh C HCIOJIB30BaHHEM TpaUUECKHX METOJ0OB, HPUMEHSTH
GOpMyIBI CIOXKCHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (HOpMyIly MOJHOMN
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHUEe, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENWYMHBI, (QYHKIHHA  pacHpelesieHHss W TUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIBFHOTO M HOPMAJIBLHOTO paclpeelieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH MPHUMEPHl TMPOSIBICHUS 3aKOHA
OONBIIUX YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OINEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHCII0O  TIEPEeCTaHOBOK, OwHOM  HbIOTOHa; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS IUIsl PEIICHUS 3a]ad; OlCHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICh U

MHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHHe omnepupoBarb IOHATHAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIoJjl, CKPELIUBAIOIIKUECS IIPSIMBIE, 1APaUICIBHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXKAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOsIHUE MEXKIY IIIOCKOCTSIMHU; YMEHHME HUCIIOIb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI IIAHUMCETPUHU, YMCHUEC OLICHUBATH
pasMeppl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaTbhb

CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3a1a4n

10

YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (QUIYpBl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapaienenuresa, OpuU3Ma, NHpamMuia, (Urypa M IOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, TMPHU3MBI, KOHyCa, LWIMHApPA, 00BEM KyOa,
IPSAMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LMIMHIPA,
KOHyca, I1apa, pa3BEPTKa IOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napauiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss  cepbl, IWIMHIpPA, KOHYCa; YMEHHE CTPOUTbh CEUeHUE
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHATh CBOMCTBA F€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoOBaTh ONpeAeNeHUsI U3ydaeMbIX (PUTYp, BBIIBUTaTh TUIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUUECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHupUKanuioo ¢Guryp Imo
pa3aMyYHbIM IPU3HAKaM, BBINOIHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
pEIICHUN 3aJla4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (JIHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYIUHBI
(mmuHA, Yroi, MIIOIMagh, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCJE: IUIONA/b MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, Momanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUICIICITUIeIa, TUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX CI)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BeI(TopHLIfI n KOOp)II/IHaTHI:Jﬁ METOA

JJI pECHICHUA TCOMECTPHUICCKUX 3adad U 3aJia4 JpYyTHUX y‘-Ie6HI)IX npeaMETOB

YMeHue BLI6I/IpaTL MOAXOMAIINNA METO, A peuiCHud 3a/la4i,; TIOHUMaHHC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU TPUPOJHBIX U 06HI€CTBGHHBIX
nponeccoB u HBHGHHﬁ; YMCHHUC pacClio3HaBaTb TIPOSBJIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPbI MATEMATHUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOW MaTeMaTHUYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiicTBuTenpHble uucina. ApudpMeTHyYecKHe onepauud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppauroHanbHble ypaBHEHHS
2.3 Tpuronomerpuieckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-paIOHANbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia CucTeMbI JTHHERHBIX ypaBHEHHUH. OnpeIeuTelh MaTPHUIIBI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIM
OO6nacTp ompeneneHuss ¥ MHOXECTBO 3HaYeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX QYHKINH
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA 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 Haj MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl u BEKTOpBI




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

* Maremartuka. AnreOpa 1 Hauajga MaremMatrudeckoro ananmsa; 10-11 kmacc.

yrayonennoe ooyuenue / 11I.A. Anmumus, FO.M.Konsrun, FO.B.Cunopos u ap.

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
NHTEPHET

1. MunucrepcTBo 00pazoBanus pd. — pexxum gocryna: www.informika.ru ;
www.ed.gov.ru; www.edu.ru

2. TectupoBanue online: 5-11 knaccsl. — pexxum pocrymna: www.kokch.kts.ru/cdo
3. ApxuB y4eOHBIX IPOrpaMM HHPOPMALIMOHHOTO 00pa30BaTEIBLHOTO opTaia
«ruseduy. — pexxum goctyna: www.rusedu.ru

4. MerasHUUMKIIONEIUsl KUpHILIa U MeOoaHsl. — peXUM JTOCTYyIa:
www.mega.km.ru

5. CalThl SHIIUKIIONIEANH. — PEXKUM JIOCTYI: WWW.rubricon.ru; www.encyclo-
pedia.ru

6. Bcs sneMeHTapHass MaTeMaTHKa. — peKUM JocTyna: www.bymath.net

7. HTEpHET-NIOpPTAl BCEPOCCUUCKOMN OJIMMITUABI IIKOJIBHUKOB. — PEXKUM

qocTyna: www.rusolymp.ru




8. Becepoccuiickue quCTaHIMOHHBIE IBPUCTUYECKUE OJIMMITAAIbI IO MATEMATHKE.
— pexum aoctyna: www.eidos.ru/olymp/mathem.index.htm

9. NHdopManimoHHO-TIOMCKOBas cUCTeMa «3aaauny». Pexxum nocrymna:
www.zadachi.mccme.ru.easy

10. 3amayn: nHOOPMAITMOHHO-TTOMCKOBAsI CHCTEMA 3a/1a4 TI0 MAaTEeMaTHKE. —
pexum poctyna: www.zadachi.mccme.ru

1'1. KoHKypCHBIE 3a1a4¥ IO MATEMATHUKE: CIPABOYHHUK U METObI PEIICHUS. —
pexum nocryna: www.mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

12. Matepuaiibl (MOJIHBIE TEKCTHI) CBOOOHO PACIPOCTPAHSAEMbIX KHUT 110
MaTeMaTHKe. — PeKUM JOCTymna: www.mccme.ru/free-books

13. MaremaTuka Jy1sl TOCTYIAOIINUX B BY3bl. — PEKUAM JOCTYMA!
www.matematika .agava.ru

14. OnuMmnuagHbie 3a7a4u 0 MaTeMaThke: 0a3a JaHHbIX. Pexxum poctymna —
peXUM JocTyna www.zaba.ru

15. llIkonbHBIE ¥ pallOHHBIE MATEMATHYECKUE OJTUMITHA]IBI B HOBOCUOUPCKE. —
pexum nocryna: www.iamakarov.chat.ru/school/school.html

16. BupTyanbHas mikosia IOHOr0O MaTEMATHUKA. — PEKUM JIOCTYyIIA:
www.math.ournet.md/indexr.htm

17. bubnuoTreka 3JIeKTPOHHBIX y4e€OHBIX MOCOOUN 10 MAaTEMATHKE. — PEKUM
nocryna: www.mschool.kubsu.ru

18. O0Opa3oBaTeNbHBII MOPTAT «MUP ANTEOPH». — PEXKUM JIOCTyIA!

www.algmir.org/index.html




19. Pemry Brp 8 kiacc https://math8-vpr.sdamgia.ru/

20. Poccuiickas anekTpoHHas mkosa https://resh.edu.ru
https://ptlab.mccme.ru/node/266

https://urok.1sept.ru/articles/582818
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