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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MMOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaloMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJIeBaloOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalh3a 3aKja/IbIBaeT
OCHOBY [l YCHEIIHOTO OBJAJACHUS 3aKOHAMHM (PU3UKU, XUMHUH, OHOJIOTHH,
MTOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHUS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHMSIMH anreOpbl W MaTeMaTHYeCKOTO aHajn3a pa3BHBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKIIUUA U PACCYXIaTh JEAYKTHBHO, HCIIOIH30BAThH
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUYECKOE MBIIIJICHUE.

B xone u3ydenus ydueOHOro kypca «Asnredpa M Hadajia MaTeMaTHYECKOIO
aHajau3a» OOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIEH PeasIbHbIX CHUTYaIluH,
WHTEPHIpETAllUd  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAyKe U HCKYCCTBE, C
BBIJAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

Y4eOHbI Kypc 00JlafacT 3HAYUTEIBHBIM BOCIHMTATEIBHBIM TOTCHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JEATEeIIbHOCTH, TpeOyroned MpOAOKUTEILHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadyajaM MaTEeMaTHYECKOTO
aHaJIHM3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4E€CKOTro
aHaJIKM3a» BbIJCJICHBI CIEAYIOUIUE COAepKATEIbHO-METOUYEeCKue TuHuu: «Yucna



U BbIUUCIICHU», «DyHKINU U rpadukmy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTHUYeCKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJEPKATENBHO-METOANUECKUE JIMHUM HW3Yy4YaloTCsl Ha MPOTSHKEHUHM JABYX JIET
o0y4yeHHs Ha ypOBHE cpenHero oOIiero oopa3oBaHUs, €CTECTBEHHO JOIOJIHSASA
Jpyr Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pasjaenaMu. J(aHHBIHI
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJEp’KaHUE HECKOJBKMX MaTEeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
noruka u apyrue. Ilo mepe Toro kak oOyuwaromuecs OBJaJeBalOT Bc€ Ooee
IMIMPOKUM MATEMaTUYECKUM allapaToM, Yy HUX MOCJIEI0BaTeNIbHO (popMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
pELIEHUsI CaMOCTOSITENBHO C(HOPMYJINPOBAHHON MAaTEMAaTUYECKON 3aJjauH, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO o01ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHHUM, BKJIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypajbHBIX, IIEIbIX,
palMioOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB PpPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICUEHUE KOPHS HATYypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS JUIS PELICHUS Pa3iNyYHbIX 33134
dbopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKd U €€ pojiH B
IOCTPOEHUU MOJIEIEW PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IIporpaMMbl NpeayCMOTPEHO pEIIEHUE COOTBETCTBYIOLIMX 3a1ad. B
pesynbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
paloOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,



colepkamux ImapaMerpsl. llosydeHHbIE yMEHHs IIMPOKO HCIOJIB3YIOTCA IIPU
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHON, MPU PEHICHUH NPUKIAJIHbIX
3a]a4 U 3aJja4 Ha HaXOKJICHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
JlannHast copep:karenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHus  PpalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHHMM, a TAKXKE BBIPAKCHUU,
COJEpIKaIlMX CTENEHU U JIorapuMbl. bnaronaps u3ydeHHIO anredpanyeckoro
MaTepuasa NPOUCXOJUT  JAJbHEWIEeEe  pa3BUTUE  AJTOPUTMUYECKOIO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBI JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperseTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaKk U C pElIeHHEM ypaBHEHHUN M HepaBeHCTB. [Ipu 3TOM Oosblloe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHalin3a IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYMHBIX O00YyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, OMpEAeNsiTh HMX HauOOJNbIIMNE W HAUMEHbIIUE
3HAUEHHUS, BBIYUCIATH MIIOMAAn (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHUsl TmpoueccoB. JlaHHasg coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOTro, (OpPMaIbHO-JOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS



3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O
BBIJIAIONIUXCST pe3ysibTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKECTBa ¥ JIOTHKA)» BKIIOUYACT B
ceOs DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U TIpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JTUCIUTUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTHUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MaTE€MaTUKH KakK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHHS  JIOKA3aTebCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYeCKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJEHHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAJIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TPHU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, WCCIEAOBAHMS OSTUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTEMaTHYECKOT0 aHalii3a, WHTEPIPETAIMH TOJYyJYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa37IeiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs JUIA pEelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pPEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTCcs B IPOIIecCce U3yUeHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3ydenune yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hefneno), B 11
KJ1acce — 136 4acoB (4 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoandeckue apodu. I[Ipumenenue npobeit u MPOIECHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PalnuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmk€HHbIE BBIYKMCIICHHUS, PABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NPEIACTaBIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymucna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHbIE
JgorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS W ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pelIeHrne HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PELICHUSI LEbIX U APOOHO-PAlMOHANIBHBIX YpaBHEHUHN U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIBIMU
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPAaBHEHHS. OcHOBHBIE METO/BI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpaBHECHHSL. OcCHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienre TpuroHoMeTpuuecKux ypaBHEeHUH.



Pemienne cucrem JNMHEWHBIX ypaBHEHWM. MarTpuiia CHUCTEMbI JIMHEWHBIX
ypaBHeHHIl. OrnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUN CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS Il PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHue MOCTPOEHHOM MOJENN C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEeanbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPuKu

OyHkius, crnocodbl 3amanus (QyHkiuu. B3aumMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpoMexyTku 3HaKOnocTOsTHCTBA. YETHBIE U HeuéTHble pyHKIuH. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU HA TPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TIMHEWHass (YHKUIMU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U II€JIbIM ToKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpauk KOpHS N-OM CTENEHM Kak (YHKUUHU OOpaTHOU
CTENIEHU C HATypaJIbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass U jorapupmuyeckass (yHKUIUHU, UX CBOWCTBA M TpadukKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peleHUs ypaBHEHUH.

TpuronomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIIbHBIE 3aBUCUMOCTHM B peaJbHBIX MpoIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajamn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBaTeILHOCTEH. MeTox
MaTeMaTU4YECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyenoBaTeaIbHOCTH. McTOpUsl BOSHMKHOBEHUSI MAaTEMAaTHYECKOrO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoneuno yOwiBaromiast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH IreOMEeTpUYECKON
IIPOIrpeCCUU. JIMHENHBIA U SKCIIOHEHIMAIBHBIN pOCT. Uucio €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPeccUr JUisl  PELIeHUs pealbHBbIX 3a1ay
IPUKJIAJHOTO XapaKTepa.



HenpepoiBHble (QyHKIHMM W MX CcBOMcCTBAa. TOuku paspbiBa. ACHUMMOTOTHI
rpadukoB ¢yHkuuid. CBoicTBa (GYHKIMNA HENpPEepHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast mpon3BoaHbIE PpyHKITMU. Onpeaenenrne, reOMEeTPUICCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUY.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITHH.

MHo:xecTBa M JIOTHKA

MHoOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M HUX CBOMCTBa. JlmarpamMmsbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUS PEAJbHBIX IIPOLIECCOB M SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHUS.

11 KVIACC

Yucaa v BBIYMCICHUSA

Harypanbubie u nensie yucia. [I[pumeHeHne NMpU3HAKOB JIEMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmuii aenutens (mamee — HOJl) m Hammenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa ajis peneHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucia. AnreOpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHUW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpHUIeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[IpumeHnenne  ypaBHEHUMH, CHUCTEM W HEPAaBEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUMuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJIyYECHHBIX PE3YyIbTaTOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTOABl pelIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IMPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHOU KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

[IpumeHeHne MpOU3BOAHON K MCCIEIOBAHUIO (DYHKUIHMA HA MOHOTOHHOCTb H
3KcTpeMyMbl.  Haxoxnenue  HamOonblIero M HAUMEHbBLIEr0  3HauY€HUM
HENpephIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pEIICHUS B
NPUKIIAIHBIX 3a/1adax, Ui ONPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHkuuid. [lpaBuna HaxoxaeHUs TEpBOOOPa3HBIX.

WNurerpain. I'eomeTpuuecknii CMBICII VHTErpaia. Brruncnenue
onpenenéHHoro uaTerpana no popmyne Hetorona-Jleibnua.

[IpumeHnenue uHTErpana s HaXOXACHUS IUIONIAJEeH IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUN. MaTtemaTudeckoe
MOJICIMPOBAHUE PEATbHBIX IMPOILIECCOB C MNOMOIIBI  AuddepeHIrnanIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUK 00YYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHICTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3TUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNM HAyKh U JEATENbHOCThIO YYE€HOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy>KICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIpPaBJICHHOCTH;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBbTYPhl, TIOHUMAHUE BIIASHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKPYXaIomel Ccpefpl, IUIAHWPOBAaHUE IIOCTYNKOB M OIEHKHM WX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MpPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOW HayKuh Kak c(]epbl 4YeIoBEYECKOM IeATEeNbHOCTU, JTAmloB €€
pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IMBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH U MaTeMaTU4YeCKOM KyJIbTYpOH Kak CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATEbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3zoBble 1ornueckue aAefcTBU:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCUUKAIUH,
OCHOBaHMsI 1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MOPeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W POTUBOPEYUN;

JieJ1aTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUeHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEIILHO JOKA3aTEIhCTBA MATEMATHYECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).



Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEYUE,  Mpodiiemy,
YCTaHABJIMBAaTh HCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, aPryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN ASKCIEPUMEHT, UCCIIECIOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, SIBJIICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBICHUSMHU, POLECCAMU;

CaMOCTOSATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAOMIONCHMS, HCCIICNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, A TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1auu;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJLTIOCTPUPOBATH TpadUyuecKH;

OIICHUBATH HaJIEKHOCTh uHpopManmn 1o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEIsIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpaXXaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS MO XOJy PEIICHHUS 3a/Jauyu,
KOMMEHTUPOBATH MMOJTYyUYECHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelraeMoi 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEUIEHUs, COIMOCTaBIIATh CBOM CYXACHUSA C CYXICHUSAMHU APYIUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBAHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlN U 0OCOOEHHOCTEH ayUTOPHH.



PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiiCTBUSA

Camoopranusanus:

COCTaBJISITh ILJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yjbTaTa pPelIeHUs
MaTeMaTUYECKOM 3a4a4u;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBHUAM, OOBICHITh MIPUYUHBI
JOCTUKEHUS WJIM HEAOCTUKEHUSI pPe3yNIbTaToOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHAasI 1eATEJIBHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelmleHuH Y4eOHbIX 3aJad, NPUHUMATh LElb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJIbI pabOT, JIOTOBapWBATHCS, OOCYXAAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE€ IMITYpPMbl» W WHBIE), BBIIOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JCHCTBUSA C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CICAYIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OECKOHEYHas
nepuoAndeckas JApoOb, TPOILEHTHI, HPPAIUOHATBHOE YHUCI0, MHOXECTBa
pPalMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;



IPUMEHATH NPUOIMKEHHBIE BBIYMCIIEHNUS, IPABUJIA OKPYTJIEHUS, IPUKUIKY U
OLICHKY Pe3y/IbTaTa BbIYMCIICHUN;

CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITIOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CcBOOOZIHO OMEpPUpPOBaTh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTAHTEHC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBYUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOIOYIEHa, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUS 3a/1ay;

CBOOOIHO OMNEpUpOBAaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHACICHHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBI JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JIUHEHHBIX YPABHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOIIBIO MaTpPULl W ONPEIEIUTENIEH,
WHTEPIIPETUPOBATH NTOJYyYECHHBIA pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMs
BBIPAKCHUN,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAKEHUHN, COJEPKAIIUX CTETIEHU C
paLMOHAJILHBIM [10KAa3aTelIeM;

UCITOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BBIPAKEHUI;



CcBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKr€e YpPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIBI ISl TPeoOpa30BaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOIHO ONEpUPOBATh MOHIATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAuMbIe  (OpPMyJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIUPOBATh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIAThH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPapuKu:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (DYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMHIO3UUMUsA QYHKUHM, Tpaduk ¢GyHKUIWH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpadUKoB (PyHKUINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPENEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNHU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOMIHO OMEpUPOBATH TMOHATHSIMH: YETHBIE H HEUETHBIE (QyHKIHH,
nepuoanydeckre QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HauUMEHbIee 3Ha4YeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HENBIM TOoKa3zarejaeM, rpapuK CTENeHHOW (PYHKIIMH C HATypaldbHBIM U IIEIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM IOKa3aTeleM;

ONEpUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPaPUKOB;

cBOOOJIHO OMEpHUpPOBATh MOHATHSAMH: IOKa3aTeabHas M JorapudMuyeckas
GbyHKIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oTpesieNieHe TPUTOHOMETPHUUECKUX (PYHKITHI YHUCIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku  GYHKIUN JUId  HWCCIEAOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4ecKOro aHajm3a:

CcBOOOJHO OMEpUPOBATh TOHATHUAMHU: apuPMETHUECKas M TeOMeTpHUecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIEcKasi MPOTrpeccus, TMHEHHBIA U



HKCIOHEHLIUAJIBHBIA POCT, (JOpMyJIa CIOXKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUM U PELIEHUs pEeaJbHBIX 3a4ad IPUKIATHOTO
Xapakrepa;

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHHUS
IIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OIPAaHUYECHHBIC IIOCIEAOBATEIBHOCTH,
IIOHUMAaTb OCHOBBI 3apOXKIACHUSA MAaTEMaTHYeCKOro AaHalIM3a Kak aHalausa
OECKOHEUHO MaJIbIX;

CBOOOZIHO OIEpPHPOBaTh TMOHATUSMHU: HENPEPBIBHbIE (PYHKIHH, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka GyHKINM;

CBOOO/IHO OIEpUpOBaTh MOHATUEM: (YHKIUS, HENpEepbIBHAs Ha OTpE3KE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIMY;

BBIYKCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMITO3HUIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICT MPOU3BOJHON IJis
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMNEpUpPOBaTh  MOHATUSMU:  MHOXKECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisi ONMCaHUs PealbHbIX
MPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUAMH: OIpPEACIICHHE, TEOopeMa, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4YECKOI0 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIIHUE
NpPEeIMETHBIE PE3YJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayaia MaTeMaTHUYECKOI0 aHAJIU3ay:

Yucia ¥ BIYMCICHUSA:

CcBOOOJIHO OMNEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIO,
MHOKECTBA HATYypaJIbHBIX M UEJbIX YHUCEN, MCIOJIb30BATh MPU3HAKU JEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanibHBIX uMcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

cBOOOJIHO OMNEpUpoBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKiChIBaTh
HaATypaJbHbIE YKCIIA B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOJHO OINEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE 4YMCia B anredpanyueckol u



TPUTOHOMETPUUECKOU (OpMe, BBIMOIHATH apUPMETHUECKUE ONepali ¢ HUIMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJIbHBIE U
jJorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAWTh MX pEIIEHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUIeHUHu TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOAuMbIe (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATHIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOIAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
JorapuMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuars paloOHaJIbHbIE, VppalUOHAIBHBIE, [I0OKa3aTEeIIbHBIE,
jgorapupMuyecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
CoJZIeprKallle MOYJIM U TapaMeTphl;

NPUMEHSATH TpadUuecKre METOAbI JAJI PEIICHHUs] YPAaBHEHUN W HEPABEHCTB, a
TAKXK€ 3a/1a4 C [MapameTpaMu;

MOJICJIMPOBATh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKEHNs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI MO YCIOBHUIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajiredpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMHU (QYHKIUH C TMOMOILBIO 3JIEMEHTapHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOM TIOCKOCTH;

CBOOOJIHO  OMEpPUpPOBaTh MOHATUSAMHU: TpaUKH TPUTOHOMETPHUUECKHX
(yHxmii;

OPUMEHATh (QYHKUMU i1 MOJEITUPOBAHUS M HUCCICAOBAHMS PEaTbHBIX
ITPOLIECCOB.

Havajia MaTeMaTH4€CKOI0 aHAJIU3A:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMN HENPEPbHIBHOW Ha
OTpE3KE;



WCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKIEHUS HAWJIy4IlEero pEIICHUS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUUAJIbHO-3KOHOMHYECKHX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3alaHHOro (Gopmynol wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSIMH: I€pBOOOpa3Has, ONpPEICIEHHBIN
WHTErpall, HaXOAWTh IEPBOOOpPA3HBIC BJIEMEHTAPHBIX (PYHKIUNA U BBIUUCIATH
uHTerpai no popmysne Herotona-JIeitonuna;

HAXOAMTD IJIOIAAN TVIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

peuaTh NMPUKIAAHBIE 33a4, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
¢duznyecKoro Xapaxrepa, CpEICTBAMHU MaTeMaTHYECKOro aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3e/ioB U TeM (uudpossbie)
n/n MPOrpamMmmbl Bcero KoHTpoabHbI IpaxTHaeckne oOpa3oBaTe/ibHbIE
e padoThbl padoThI pecypen
MHOKeCTBO JE€HCTBUTENIBHBIX YHCEIL.
1 MHorounensl. Panyionanbable ypaBHEHUS U 4 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
yYpaBHEHUU
) Oynkuuu u rpapuku. CreneHHas QyHKIUS ¢ 12 1
LIEJIBIM T0Ka3aTelIeM
3 ApudpmeTnueckuii KOpeHb N-Oi CTENEHH. 15 |
HppanmonaibHble ypaBHEHUS
4 [TokazatenpHas ¢pynkuus. [lokazarenpHbIe 10 |
ypaBHEHUS
5 Jlorapugmuueckas QyHKIUS. 13 |
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTpuyecKre BbIpaXKEHUS U ” |
YpaBHEHHUS
[TocnenoBaTenbHOCTH U TPOTPECCUH 10 1
HenpepoiBuble pynkuuu. [IponzBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KosauuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMMblI Bcero Kontpo.anuet Tpakrieckue o0pa3oBaTe/bHbIE
e padoThbl padoThI pecypebi
1 HccnenoBanue GyHKIHIA ¢ TOMOIIBIO 2 |
IPOM3BOIHON
2 [TepBooOpaznast u UHTETpaI 12 1
3 ['paduxu TpUroHoMeTpuyecKuX GyHKIUH. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 HppaunoHanbHble, IOKa3aTeIbHbIE U 24 |
JorapupmMuyecKue HepaBeHCTBa
KommuiekcHsle yncna 10 1
HatypanbHble U 1ie1ble YKclia 10 1
CucreMsl pallMOHaIbHBIX, UPPALNOHAIBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX 12 1
yYpaBHEHUHU
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
H3yYeHH
s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

MHO)K@CTBO, orcpanru Haa
MHO>KECTBAMHU M UX CBOMCTBA

https://m.edsoo.ru/91ZKXD884

Juarpammsbl Diinepa-Benna

https://m.edsoo.ru/6A75109KA

[IpuMeHeHne TeopeTUKO-
MHO>KECTBEHHOT'O anapara s
pelieHns 3a1aq

https://m.edsoo.ru/F997682PX

PanmonannHBIC YHCIA.
OOBLIKHOBEHHEIE U AECATUYHBIE
JpOOH, TIPOLICHTHI,
OeCcKOHEYHbIEC IEPUOANYECKHE
npobu

https://m.edsoo.ru/LTS2XKI2C

PanmonannHBIC YKCHA.
OOBLIKHOBEHHEIE U AECATUYHBIE
IpoOH, TPOIIEHTHI,
OeCKOHEYHBIE TIEPUOTUUECKUE
npobu

https://m.edsoo.ru/3EDOB3EK?2

[Ipumenenue apobeii u
MIPOLICHTOB JUISI PEILICHHS
MPUKIIAJHBIX 331324

https://m.edsoo.ru/OEPEOSIWI

[Ipumenenue apobeii u
IIPOLIEHTOB IS PEIIEHUA
NPUKIAJHBIX 3a/1a49

https://m.edsoo.ru/NVFYZJHRP




JleicTBUTEIbHBIC YHCIIA.
Pannonansubie 1
HppalMOHANIbHBIC YHCIIA

https://m.edsoo.ru/P7VKRZOSG

ApudmeTrrueckue ornepaium ¢
JNEHCTBUTENbHBIMH YUCIaMU

https://m.edsoo.ru/BOMRUCVWY

10

Moaynb 1eHCTBUTEIBHOTO
YKCIa U €10 CBOMCTBA

https://m.edsoo.ru/PUL6AZVIW

11

[TpubnmxEHHBIC BEIYUCIICHUS,
MpaBUJia OKPYTJICHHUS,
MIPUKUIKA U OL[EHKA pe3ybTaTa
BBIYHCIICHUI

https://m.edsoo.ru/SRFTXG6E3

12

OCHOBHEBIE MCTOJbI pCHICHUS
IENBIX U JPOOHO-
palMOHAIBHBIX YPaBHEHHH U
HEPaBEHCTB

https://m.edsoo.ru/CM8WFBMJ§

13

OCHOBHI)IG METOAbI peHIeHI/ISI
LETBIX U APOOHO-
paIMoOHaTbHBIX YPaBHEHUH U
HEPaBEHCTB

https://m.edsoo.ru/YE28L.QQJ2

14

OCHOBHI)IG METOAbI peHIeHI/IH
LETBIX U APOOHO-
paIMoOHATBFHBIX YPaBHEHUH U
HEPaBEHCTB

https://m.edso0.ru/Z395M64DM

15

MHorouieHsl OT OJTHOU
nepeMeHHou. Jlenenue
MHOTOYJICHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHoTro04JIeHEI C OESJIbIMHA

https://m.edsoo.ru/PBIEYHJZF




kod(durmentamu. Teopema
Buera

17

Pemrenue cucteM THHENHBIX
YpaBHEHUU

https://m.edsoo.ru/1E183555U

18

Pemrenue cucreM THMHENHBIX
ypaBHEHUU

https://m.edsoo.ru/ICEJDO5SGK

19

Matpuiia cucTeMbl JINHEHHBIX
ypaBHeHUN. Onpenenurenb
MaTpHIlbl 2X2, ero
IeOMETPUUECKUI CMBICIT U
CBOWCTBA; BHIYHCIIEHUE €TO
3HAa4YeHUs

https://m.edsoo.ru/BAM2QCKWF

20

Onpenenurenb MaTpuLbl 2X2,
€ro TeOMETPUYECKUI CMBICIT U
CBOMCTBA; BHIYHCIIEHUE €TO
3Ha4YeHUs

https://m.edsoo.ru/3AMZUEKYQJ

21

[IpumeHeHue onpenenurens
JUISL pELLIEHUs CUCTEMBI
JIMHEUHBIX YPaBHEHUN

https://m.edsoo.ru/9P3E3FF47Z

22

Pemenue nmpuknaaHeix 3amad ¢
TTOMOIITBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUN

https://m.edsoo.ru/IKJE16E2L

23

Pemenue npuknaaHbix 3ama4 ¢
TTOMOIIBIO CUCTEMBI JIMHEMHBIX
YpaBHEHU

https://m.edsoo.ru/A9H81W33G

24

KonrtponsHas pabora:
"PannonanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI

https://m.edsoo.ru/OHOPJ5S7VZ




JIMHEHHBIX YpaBHECHUN"

25

®OyHKIMSA, cI0COOBI 33 JaHHS
¢dbynkumun. B3aumao oOpaTHbIe
¢bynknuu. Kommosunus

byHKIMHA

https://m.edsoo.ru/1XYSISM28

26

I'paduk pyskimm.
DJieMEeHTapHbIe
npeoOpazoBaHus TpadUKOB

byHKIUH

https://m.edsoo.ru/7JGTFZZY A

27

OO6nacTh onpeneneHus 1
MHOYKECTBO 3HaUCHUI
¢byukun. Hynu pyakinuu.
[IpomexxyTku 3HaK
MOCTOSTHCTBA

https://m.edsoo.ru/VUOHQSOCV

28

YéETHble 1 HEYETHBIE (PYHKIIHH.
[Tepuoanueckue GyHKINU.
[IpoMexyTKM MOHOTOHHOCTH

byHKIMHA

https://m.edsoo.ru/NTM7RIGX4

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonbuee n
HauMEHblIIee 3HaYeHue
(GYHKIIUM Ha IPOMEXKYTKE

https://m.edso0o.ru/ZOMN672NG

30

JInHennas, KBapaTuyHas U
IpoOHO-UHEeHHas (QYHKITUN

https://m.edsoo.ru/BZDF8VYZT

31

DJIEeMEHTapHOE UCCIEOBAHUE U
MOCTPOEHUE TPaUKOB ITHX

byHKIUH

https://m.edsoo.ru/CP7UKTI1V

32

DneMeHTapHOE NCCIICIOBAHUE U

https://m.edsoo.ru/NAJFF14CO




MOCTPOEHHE TPaGUKOB ITHX
byHKIUH

33

CreneHb ¢ LEIbIM
nokazareieM. bunom Herotona

https://m.edso0o0.ru/2ST9QOM2GO

34

CreneHsn ¢ 1EIBIM
nokazareiieM. bunom Herotona

https://m.edsoo.ru/K6XLQ4UJX

35

Crenennast yHKIUS C
HATypPaJIbHBIM H LIEIBIM
nokasarenem. E€ cBolicTBa u
rpaduk

https://m.edsoo.ru/072LC5R6V

36

KonTponbHas padora:
"Crenennas ¢pynkuus. Eé
cBoMicTBa U rpaduk"

https://m.edsoo.ru/431WRJ3Y2

37

ApudpmeTrueckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBa

https://m.edsoo.ru/NGEMYOBICV

38

Apudmernueckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBa

https://m.edsoo.ru/B4ANSPUZEB

39

[Ipeobpa3oBaHUs YHCIOBBIX
BBIPaXXEHU, COAEPIKALUX
CTENIEHU U KOPHHU

https://m.edsoo.ru/VR15USBDE

40

[Ipeobpa3oBaHUs YHCIOBBIX
BBIPAXKEHUI, COAEPIKALIUX
CTENEHU U KOPHU

https://m.edsoo.ru/PRR3BH17H

41

[TpeoOpazoBanHms YUCITOBBIX
BBIPXKEHUH, COIepPIKAIUX
CTETICHHU U KOPHU

https://m.edsoo.ru/GMO7CPCQG




42

WppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLIEHUS
UppalMOHAIIbHBIX YpaBHEHUI

https://m.edsoo.ru/DHWS5QA79M

43

WppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
UppalMOHAIIbHBIX YpaBHEHUI

https://m.edsoo.ru/DN896TF02

44

UppanmonanbHble ypaBHEHHUS.
OcHOBHBIE METOBI PELICHUS
UppalMOHANIBHBIX YPaBHEHUI

https://m.edsoo.ru/1 X40FNHPA

45

PaBHOCHIIBHBIE TEPEXO/IBI B
peLeHUH UppalMOHATIbHBIX
ypaBHEHUH

https://m.edsoo.ru/O2VV516B4

46

PaBHOCHIIBHBIE IEPEXOABI B
pELIEHNN UPPALUOHATIBHBIX
ypaBHEHUH

https://m.edsoo.ru/RPXZVFMHT

47

PaBHOCHIIBHBIE IEPEXO/BI B
pEeLIeHNN UPPALMOHAIBHBIX
ypaBHEHUH

https://m.edsoo.ru/261843DBS

48

PaBHOCHIBHEIE nepexoanl B
peleHnn nppanuoHaIbHbIX
YpaBHEHUI

https://m.eds00.ru/O87Z1.0E2K

49

CaoiicTBa U rpaguK KOpHSI n-oi
CTETEeHU KaK (PyHKIINH
00paTHO CTEeTIEHH C
HaTypaJIbHBIM MOKa3aTelleM

https://m.edsoo.ru/8JLO4FGQ9

50

CoiicTBa u rpaduk KOpHS n-0if
CTETEeHU KaK PYHKIINU
00paTHO# CTETIEHH C

https://m.edsoo.ru/JQHAUMLOM




HaTypaJIbHBIM IIOKa3aTCJIEM

51

KonTponbHas padora:
"CpoiicTBa U TpaduK KOPHS N-
oil crenenu. MppanmonanbHbie
ypaBHeHUs"

https://m.edsoo.ru/0O1A6GHO8VZ

52

CreneHs ¢ panrOoHaJIbHbIM
IokasaTelieM M ¢€ CBOMCTBA

https://m.edsoo.ru/3PMBUKOGP

53

Crenens ¢ palliOHATBHBIM
IIOKa3arelieM U €€ CBOMCTBA

https://m.edsoo.ru/HFJPEPWL9

54

Crenens ¢ palliOHATBHBIM
IIOKa3arelieM U €€ CBOMCTBA

https://m.edsoo.ru/HDVGSNJ1T

55

[TokazarenbHas QyHKIMS, €€
CBOlcTBa U Tpaduk

https://m.edsoo.ru/T7GPDUVRM

56

Hcnonb3oBanue rpaduka
(GyHKIMU 1715 pelIeHus
ypaBHEHUH

https://m.edsoo.ru/NII171IBM

57

Ucnons3zoBanue rpaduka
(GyHKIMU 1715 pelIeHus
ypaBHEHUH

https://m.edsoo.ru/9PE3YWZ25

58

ITokazaTenbHble ypaBHEHUS.
OcHOBHEBIE MCTOJbI pCHICHUSA
[I0KAa3aTeIbHBIX YPABHEHUN

https://m.edsoo.ru/NXLINJSWM

59

[TokazaTenbHble ypaBHEHUS.
OcCHOBHBIE METO/BI PELICHUS
MTOKA3aTEebHBIX YPAaBHEHUI

https://m.edsoo.ru/1 TA6IMG1X

60

[TokazaTenbHble ypaBHEHUS.
OCHOBHBIE METO/TBI pEIIECHUS
MOKa3aTeIbHBIX YPaBHEHUM

https://m.edsoo.ru/YWT7H8GT7




KonTponbnas pabora:

61 "ITokazarenpHast PYHKIIHS. https://m.edsoo.ru/HNIC6OAKS
[TokazaTenbHble ypaBHEHUA"
Jlorapudwm uucna. CBoiicTBa

62 https://m.eds00.ru/E2G7K9QW6
nmorapupma
Jlorapudm yucna. CBoiicTBa

63 https://m.edsoo.ru/I92RSSMOM
nmorapupma
Jlorapudwm gucna. CBoiicTBa

64 https://m.edsoo.rut/EMCQ4R3B7
norapudma

ECATHYHBIC U HATypaJIbHBIC

65 A P https://m.edsoo.ru/NBUG10GSP

norapupmMsbl
€CATHYHBIE U HATypaJlbHbIE

66 A yp https://m.edsoo.rt/EMWTCSPQY
Jorapudmpl
[Ipeobpa3oBaHue BbIpaxeHHH,

67 PeOLP P https://m.edsoo.rut/OQFOWHEXS5
CoJIep>KalIux Jorapudmol
[IpeoOpazoBaHue BhIpaXKEHUH,

68 https://m.edsoo.ru/LXMJ44QAU
coJieprKaliux jgorapudmol
IIpeoOpa3oBanme BEIpaKECHUH,

69 peoop P https://m.edsoo.ru/EP6U39XNM
coJIeprKaIIMX Jorapudmbl
Jlorapudmruueckas GyHKIUSA,

70 . pv(l) Pymicu https://m.edsoo.ru/STW3GXDH6
e€ cBoiicTBa U rpaduk
Jlorapudmuueckas GyHKIUSA,

71 orapid by https://m.edsoo.ru/KYGICASAF
e€ cBoiicTBa U rpaduk
Hcnons3zoBanne rpaduka

72 GyHKIMH 7151 PEIIeHUS https://m.edsoo.ru/VELWTS50G
YpaBHEHUU

73 Hcnonk3oBanue rpaduka https://m.edsoo.ru/SCIKV1ZUF




(GYHKIUY 1715 peleHUs]
YpaBHEHUU

74

Jlorapudmuueckue ypaBHEHUS.
OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX ypaBHEHUI

https://m.eds0o.ru/STONRDYGS

75

Jlorapudmuueckue ypaBHEHUS.
OcHOBHbBIE METOBI PELICHUS
orapu()MUUECKUX ypaBHEHUI

https://m.edsoo.ru/22FDXMI4S

76

Jlorapudmuyeckue ypaBHEHHS.
OCHOBHbBIE METO/1bI PEeILICHUS
Jorapu()MUYECKUX YpaBHEHUH

https://m.edsoo.ru/Z2GEE6311

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHnH JorapupMHUIECKUX
ypaBHEHUH

https://m.edsoo.ru/9WDPQWD14

78

PaBHOCHIIBHBIE TIEpEXOABI B
pelieHnn JorapuGMUIECKuX
YpaBHEHUU

https://m.eds00.ru/OVYGSNTLD

79

KonTponsHas pabora:
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHeHus"

https://m.edsoo.ru/ISPXC5ZEA

80

Cunyc, KOCUHYC, TAHTE€HC U
KOTaHT'€HC YHCIIOBOTO
aprymeHTa

https://m.edsoo.ru/YAGEESVC3

81

Cunyc, KOCUHYC, TAHTE€HC U
KOTaHT'€HC YK CIIOBOTO
apryMeHTa

https://m.edsoo.ru/FOWS5Q8FFL

82

ApKcHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO

https://m.edso0o0.ru/A20WOVOPY




aprymeHra

83

ApKcuHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOTO
aprymeHra

https://m.edsoo0.ru/9A0XNXSJO

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPENIEIICHHUE
TPUTOHOMETPHUECKUX (PYHKLIUN
YKCIIOBOIO apryMeHTa

https://m.edsoo.ru/YA3XPQ1JL

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIETICHHUE
TPUTOHOMETPUUECKUX (PYHKLIUN
YKCIIOBOI'O apryMeHTa

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

86

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

bopMmyIbI

https://m.edsoo.ru/7G41UGG6B

87

OCHOBHEBIE
TPUTOHOMETPUYECKUE

bopMmybI

https://m.edsoo.ru/JBEBG5ATI

88

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

(hopMyIibL

https://m.edsoo.ru/CSYUBTBTC

89

OcCHOBHEIE
TPUTOHOMETPUIECCKHE

(hopMyIIbI

https://m.edsoo.ru/6GNQGH5MV

90

IIpeoOpaszoBanue
TPUTOHOMETPUUECKHUX
BBIPA)KCHU I

https://m.edsoo.ru/U9IMI91UJV]

91

ITpeobOpasoBanue

https://m.edsoo.ru/MEB4SJ2PW




TPUTOHOMETPUYECKHUX
BBIPAKCHUI

92

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAYKECHU I

https://m.edsoo.ru/RONAIF49S

93

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAYKEHU I

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

94

Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH

https://m.edsoo.ru/LGDUR382T

95

Pemenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

https://m.edsoo.ru/PQLVEZ6JE

96

Peurenue TpuroHoMeTpuuecKux
YpaBHEHUU

https://m.edsoo0.ru/QOKS5GFZ7H

97

PelreHne TpUroHOMETPUYECKUX
ypaBHEHUH

https://m.edsoo.ru/YRO5D8PZ5

98

Pemrenne TpuroHoMeTpu4ECKuX
ypaBHEHUH

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

99

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

https://m.edsoo.ru/U/NBWCNDW

100

Pemenue TpuronomeTpudyeckux
YpaBHEHUI

https://m.edsoo.ru/89ZKWGO015

101

KonrponsHas pabora:
"TpUroHoMeTpuyeCcKue
BBIPAKEHUS U
TPUTOHOMETPUUECKHE
ypaBHeHUA"

https://m.edsoo.ru/IF11SN760Q

102

ITocneqoBaTenb HOCTH, CIIOCOOBI

https://m.edsoo.ru/SVMC7IBEV




3aJaHusA HOCHCHOB&TCHBHOCTCﬁ.

Merto MaTeMaTUYECKOU
WHIYKIUU

103

MOHOTOHHBIC M OTPaHUYECHHBIE
mocjeaoBareabHOCTH. McTopus
a”HaM3a 0ECKOHEYHO MAJIBIX

https://m.edsoo.ru/ZV4AYOVRL

104

Apudmernueckas nporpeccus

https://m.edsoo.ru/SORWO02V 1E

105

I'eomeTpuueckas nporpeccust

https://m.edsoo.ru/ED20JQZ24

106

beckoneuno yObIBaroras
r€OMETPUYECKast POTPeccus

https://m.edsoo.ru/VG377T8EY

107

Cymma OeckoHEYHO
yOBIBaIOIIEH reOMEeTPHUIECKON
MIPOrPeCcCUu

https://m.edsoo.ru/TY1S3DAPL

108

JInnenHbpIl 1
JKCIIOHEHILIMAIbHBIN POCT.
Hucno e. Dopmyna CI0KHBIX
IPOLIEHTOB

https://m.edsoo.ru/UM1H7BTW?2

109

JInneWHbIN 1
SKCIIOHEHILIMAIbHBIN POCT.
Hucno e. Dopmyna CI0KHBIX
MPOLIEHTOB

https://m.edsoo.ru/CEY72CW58

110

Hcnons3oBaHue nporpeccnuun
IJIg pCIICHUS pCaJIbHBIX 3a/1a4
MPUKIIAAHOT'O XapaKTepa

https://m.edsoo.ru/ARPHBD4Y 1

111

KonTponbHas pabora:
"TTociienoBaTeILHOCTH U
nporpeccun”

https://m.edsoo0.ru/SQWRKXOHP

112

HenpepriBHble GYyHKIINN U UX

https://m.edsoo.ru/MCC5N1579




CBOICTBa

Touka pa3pbiBa. ACUMIITOTHI

113 5 https://m.edso0o0.ru/BXCP9CRNV
rpadukoB GyHKIHI
CBolicTBa KIAH

114 ymxn https://m.edsoo0.ru/DP10ESGVN
HETPEPHIBHBIX HA OTPE3KE
CBoiicTBa KIUH

115 BoiicTBa ymicumit https://m.edsoo.ru/CCXH3TPSB
HETIPEPBIBHBIX HAa OTPE3KE
Mertox HHTEPBAJIOB IS

116 a p a https://m.edsoo.ru/A364LEWCO
pelicHusT HEPaBEHCTB
Mertox HHTEPBAJIOB IS

117 a p a https://m.edsoo.ru/RVQDQWS5SP
pelicHus] HEPaBEHCTB
Metoa HHTEPBAJIOB IS

118 A p a https://m.edsoo.ru/LRMHAKVYF
pelieHusl HEPaBEHCTB
[IpuMeHeHne cBOWCTB

119 HENPEePBhIBHBIX PYHKIMH IS https://m.edsoo.ru/VAMMSCCCD
perieHus 3ana4y
IIpuMeHeHne CBOWCTB

120 HENpPEPBIBHBIX QYHKIMH 115 https://m.edsoo.ru/ZR5Z207R4
perieHus 3ana4y
IlepBas u BTOpast pOU3BOIHBIE

121 p p p 8 https://m.edsoo.ru/TQJHPC7B3
byHKIIUN
Omnpenenenue, reOMeTpUYECKHUI

122 e . p https://m.eds00.1ru/1 YSJIQSNXT
CMBICIT TPOU3BOIHOM
Onpeaenenne, GU3NIECKUI

123 ped ¢ . https://m.edsoo.ru/5707NISY]J
CMBICIT TTIPOU3BOTHOM
YpaBHEHHE KacaTeIbHOU K

124 https://m.edsoo.ru/NNA3B1850

rpaduky GyHKIUU




VYpaBHeHuUEe KacaTeIbHOU K

125 https://m.edsoo.ru/2MS8V364A
rpaduKy QyHKIHH
[Ipou3BoIHbIE AIEMEHTAPHBIX

126 POTSEOR P https://m.edsoo.rs/9CGE6EOL3
byHKIMHA
[Ipou3BoaHBIE DIEMEHTAPHBIX

127 P UI[ P https://m.edsoo0.ru/OX3T1IGG2
byHKIMHA
[IpousBoaHas CyMMBl,

128 MPOU3BEJICHUS], YACTHOTO U https://m.edsoo.ru/H13R9OF8T
KOMITO3ULIUU (YHKITHH
[IpousBoaHas CymMMBl,

129 MPOU3BEICHHUS], YACTHOTO U https://m.edsoo.ru/CIXJYCL4P
KOMIIO3ULIUH (PYHKITHIA
[IpousBoHAs CYyMMBI,

130 MIPOU3BE/IECHNUS, YACTHOTO U https://m.edsoo.ru/401LVIJEZL
KOMITO3UIIUHU (YHKITHH
KonTponbHas pabora:

131 " p I,), https://m.edsoo.ru/72752YHQ9

IIpounsBoaHas

[ToBTOpenue, 06001IeHNE,

132 cucTeMaTu3anus 3HaHW: https://m.edsoo.ru/PCOMVZEMH
"VYpaBHeHus"
[ToBTOpenue, 0600IIEHNE,

133 cucTeMaTu3anus 3HaHW: https://m.edsoo.ru/RI3B6TWPAT
HCDYHK]_II/II/I"

134 Hrorosast koHTpopHAs paboTa https://m.edsoo.ru/7LME37ZN27

135 HToroBasi KOHTpOJIbHASA paboTa https://m.edsoo.ru/Y 1L.9K7609
IloBTOpEHue, 00001ICHNE,

136 P n https://m.edsoo.ru/FF21A8SJZ

CHCTeMaTHu3alus 3HaHuH




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U AKCTPEMYMBI

https://m.edsoo.ru/E9SBISYNM

IIpuMeneHne MpOU3BOTHON K
UCCIIEeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

https://m.edsoo.ru/ W7FOW9ADE

IIpuMeneHne MpOU3BOTHON K
UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

https://m.edsoo.ru/N61EYOQXN

[IpuMeHeHne Mpou3BOHOM K
UCCleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edsoo.ru/39CNHJISO

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edsoo.ru/H4LRRPTNU

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio pyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edsoo.ru/GN11SQZZR

Haxoxxnenne HanOoIbIIero u
HaUMEHBIIETO 3HAUEHUS
HenpepbpIBHON (QYHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/CSANWBULB

Haxoxneaue HauOOoJIbIIErO U

https://m.edsoo.ru/HQU4R7TC7




HaMMEHBIIETO 3HAYCHHS
HENpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAYCHHS
HEeNpepbIBHON (PYHKINU HA
OTpe3Ke

https://m.edsoo.ru/BEOWXUF3F

10

Haxoxnenune HanOobIIero u
HaMMEHbBIIETO 3HAUYCHHS
HETpPepbIBHON (QYHKIINU HA
OTpe3Ke

https://m.edsoo.ru/FI1C58HIG

11

Haxoxnenune HanOobIIero u
HaMMEHbBIIETO 3HAYCHHS
HETpepbIBHON (PYHKINU HA
OTpe3Ke

https://m.edsoo.ru/IEEIH61Y7

12

HaxoxxneHue HanOobIIero 1
HAaUMEHBIIIETO 3HAUYEHUS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/64IKWZ70D

13

[Ipumenenne nponu3BOIHOM IS
HAXO0XJIEHUs HAaUITy4lIero
peLIEeHHS B MPUKIATHBIX
3ajjagax

https://m.edsoo.ru/ZMPEN7APJ

14

[Ipumenenre npou3BOIHOM JUIs
HAXO0XJAEHUS HAaUITy4lIEero
peLIEHHS B IPUKIAIHBIX
3ajjagax

https://m.edsoo.ru/JQ4T53RW5

15

[Ipumenenre npou3BOIHOM IS

https://m.edsoo.ru/IJOCONWS57




OIpEIETICHUS] CKOPOCTH U
YCKOpEHUs Ipolecca,
3aJJaHHOTO (POPMYJION MK
rpaduKoM

[Ipumenenue npou3BOIHOMN IS
onpeJIeJICHUsI CKOPOCTH U

16 YCKOpEHHUS Ipouecca, https://m.edsoo.ru/HXTRI77AS5
3aJIaHHOTO (POPMYJION MU
rpaduxom

17 Kommosutust ¢yHKIMi https://m.edsoo.ru/0D1VDOCOZ

18 Kommnoszurnus ¢yHkimit https://m.edsoo.ru/P6PCUHT4D

19 Kommosutus ¢yHKIMi https://m.edsoo.ru/LGNIMKS00
I'eomeTpuueckue o6passl

20 YpPaBHEHUI Ha KOOPJMHATHOMN https://m.edsoo.ru/WUIS4RBXB
IJI0CKOCTH
I'eomerpuueckue oopassl

21 YpaBHEHUU Ha KOOPIAUHATHON https://m.edsoo.ru/RWWLNFOGR
IJI0CKOCTH
KonTponpHas pabora:

22 "UccnenoBanue GyHKIHIA ¢ https://m.edsoo.ru/SDME3XV95
MOMOIIIbIO TPOU3BOAHON"

23 Hepj3 0obpasHas, 0CHOBHOS https://m.edsoo.ru/GS6KL8IMB
CBOWCTBO MEPBOOOPA3HBIX
[TepBooOpazubie

24 SNICMEHTAPHBIX (DYHKIIHIA. https://m.edsoo.ru/JU3413GVM
[IpaBuna HaxoXIEHUS
NepPBOOOPA3HBIX

25 [TepBooOpazubie https://m.edsoo.ru/EN7VYQ157




AJIEMEHTAPHBIX (PYHKLIUH.
[IpaBuna HaxoXIEHUS
I1€pBOOOPA3HBIX

26

Huterpan. ['eomerpudeckuii
CMBICJI UHTETpaja

https://m.edsoo.ru/GGPXB7R8C

27

Beruncinenue onpeneiéHHOro
MHTErpaa mno Gopmysie
Herorona-JleiiOauna

https://m.edsoo.ru/4R97WJZ52

28

Brrunciienue onpenes€HHOro
uHTerpajia mno Gopmymne
Herorona-Jleiibauna

https://m.edsoo.ru/1AJEM4RQT

29

[IpuMeHeHne nHTErpasIa U1
HAXOXJIEHUS TUIOLAIeH
IJIOCKUX (UTyp

https://m.edsoo.ru/MU24JJVID

30

[IpuMeHeHne nHTETpasa U1
HaXO0XXIeHUI 00BLEMOB
T€OMETPUUYECKHUX TEJT

https://m.edsoo.ru/77COVHICS

31

[Ipumeps! pemennit
g depeHInaIbHbIX
YpaBHEHUU

https://m.edsoo.ru/GV6VHSEELS

32

[Ipumepsl perienni
g depeHInaIbHbIX
YpaBHEHUI

https://m.edsoo.ru/GQOI8P1PX

33

Marematnueckoe
MOJIETTMPOBAHHUE PEAIBHBIX
MPOLECCOB C MOMOILBIO
mudepeHaTbHBIX
YpaBHEHUU

https://m.edsoo.ru/LLIDKMSOC




34

KonTponbHas pabora:

"ITepBooOpa3Hast u uuTErpa”

https://m.edsoo.ru/06KKZN9AH

35

Tpuronomerpuveckue
(GyHKIINHU, UX CBOMCTBA U
rpaduku

https://m.edsoo.ru/43EDG1XRK

36

Tpuronomerpuieckue
(GyHKIINU, UX CBOMCTBA U
rpadguku

https://m.edsoo.ru/37WDY2B6K

37

Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduku

https://m.edsoo.ru/35VO7LIOQ

38

Tpuronomerpuueckue
(GyHKINHU, UX CBOHCTBA U
rpaduku

https://m.edsoo.ru/CNQLICBYR

39

Tpuronomerpuueckue
(GyHKIIUH, UX CBOWCTBA U
rpaduxu

https://m.edsoo.ru/JYONTMOIS

40

OT160p KOpHEN
TPUTOHOMETPHUUECKHX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.edsoo.ru/ODHC3ZFH?2

41

OT160p KOpHEN
TPUTOHOMETPHUUECKHX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.edsoo.ru/EY67USIYI

42

OT160p KOpHEN

https://m.edso00.ru/60J90ZI1 W




TPUTOHOMETPUYECKHUX
YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

43

OTt60p KOpHEH
TPUTOHOMETPUUECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.edsoo.ru/NPGOZ1WAL

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

https://m.edsoo.ru/BIEFQCOPY

45

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

https://m.edsoo.ru/P9CTAGVUJ

46

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

https://m.edsoo.ru/DC43MAHFK

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

https://m.edsoo.ru/SESMOFQW7

48

KonrtponsHas pabora:
"I'pacduxu
TPUTOHOMETPHUYECKUX
(byHKIMH.
Tpuronomerpuueckue
HepaBeHCTBA"

https://m.edsoo.ru/5JH7N1DTD

49

OcHoBHBIC MCTOJbI pCHICHUS

https://m.edsoo.ru/SEG5SBXW3Q




IIOKa3aTCJIbHBIX HEPABECHCTB

OCHOBHEBIE MCTOJbI pCHICHUSA

50 https://m.edsoo.ru/OKOI4NONY
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS

51 https://m.edsoo.ru/XK1IL8C06
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

52 ABLD https://m.edsoo.ru/S16YSE1UA
MOKa3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

53 https://m.edsoo.ru/HBE6M6CYQ
Jorapu(MHUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

54 https://m.edsoo.ru/TPJ4YUEUS
Jorapu(MUIECKUX HEPABCHCTB
OCHOBHBIE METO/IbI pEIICHUS

55 https://m.eds00.ru/SC4WSD4TP
norapuMUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

56 https://m.edsoo.ru/6XWRKOGBQ
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEUIECHUS

57 https://m.edsoo.ru/7N3OMGUSA
HppALMOHATIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

58 ABLP https://m.edsoo.ru/NYRQK?20JO
HMpPPALMOHATIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

59 https://m.edsoo.ru/TKEL6CU7P
HMPpAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METO/IBI pEIICHUS

60 https://m.edsoo.ru/SOOR8V677
HMPpAIOHATILHBIX HEPABEHCTB
I'pacdmueckue MmeToab!

61 peimeHus uppaoHaIbHbBIX https://m.edsoo.ru/CEFJGB7PP
ypaBHEHUH

62 I'padmueckue MeToab! https://m.edsoo.ru/SDTMHOBIG




peuIeHus: UpPaALMOHAIBHBIX
YpaBHEHUU

63

I'padmueckue metoabt
pelIeHUs TOKa3aTeIbHbIX
ypaBHEHUU

https://m.edsoo.ru/PWKSFHR11

64

I'padmueckue metoabt
pelIeHUs TOKa3aTeIbHbIX
HEPaBEHCTB

https://m.edsoo.ru/4W29ZJPZ4

65

I'paduueckue MeTo b1
pereHust JorapupMIUUECcKuX
ypaBHEHUH

https://m.edsoo.ru/AYOLSVBOQH

66

I'padmueckue MmeToapl
pereHust JorapuPMHUIECKUX
HEpPaBEHCTB

https://m.edsoo.ru/B7I9WE7LT

67

['paduueckue meToap
pelieHus JorapupMuIecKux
HEPaBEHCTB

https://m.edsoo.ru/DQOJPAM35

68

['paduueckue meToapt
perieHus MoKa3aTeIbHBIX 1
Jorapu(PMUYECKUX YpaBHEHUM

https://m.edsoo.ru/2NOQX4ITS

69

I'padmueckue MmeToabl
pereHus TOKa3aTeIbHBIX 1
Jorapu(PMUIECKUX YpaBHECHUN

https://m.edsoo.ru/WN60ON936V

70

I'padmueckue MmeToabl
pelIeHust MoKa3aTeNIbHbIX U
norapuMHUYECKUX HEPABEHCTB

https://m.edsoo.ru/5285JJ231

71

I'padmueckue MeToab!
pelieHus MoKa3aTeIbHbIX U

https://m.edsoo.ru/H7/RCFPHRQ




Jorapu(MUUECKUX HEPABEHCTB

72

KonTponbnas pabora:
"UppauroHaibHEIE,
MoKa3areabHbIe U
norapugmMuuecKue
HepaBeHCTBa"

https://m.edsoo.ru/OUEKRH3WM

73

KowmriekcHeie yncna.
Anrebpanyeckast 1
TpUTOHOMETpHYecKast popMbI
3aMnyucy KOMIUIEKCHOTO YKciia

https://m.edsoo.ru/E6SCWA257Z

74

KomriekcHeie yncna.
Anrebpanyeckast 1
TpUTOHOMETpHYecKast popMbI
3aMnyucy KOMIUIEKCHOTO YHcia

https://m.edsoo.ru/NXW7I0PUS

75

Apudmernueckue oneparum ¢
KOMIUJIEKCHBIMU YU CJIaMHU

https://m.edsoo.ru/13KLU4DRU

76

Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

https://m.edsoo.ru/4MH5SJ9B0

77

N3o0pakeHne KOMIJIEKCHBIX
YHUCeNl Ha KOOPAVMHATHOU
IJI0CKOCTH

https://m.edsoo.ru/NSUS60RSE

78

N3o0pakeHne KOMIIIIEKCHBIX
YHUCEN Ha KOOPANHATHOU
MJI0CKOCTH

https://m.edsoo.ru/C7N4LUODS

79

®opmyna Myaspa. Kopau n-oit
CTEIEHU U3 KOMIUIEKCHOTO
qucia

https://m.edsoo.ru/5SVW220UC2

80

®opmyna Myaspa. Kopau n-oit

https://m.edsoo.rt/YCWOXQ3E6




CTCIICHU U3 KOMIIJICKCHOI'O
qucia

HpI/IMeHCHI/IC KOMIIJICKCHBIX
YUCCII OJid PpCIICHUA

81 https://m.edsoo.ru/M33HA2FT9
(hUBUYECKUX U
F€OMETPUUYECKUX 3a/1a4
Kontposbnas pabora:

82 https://m.edsoo.ru/GUNT4PQPE
"KommiekcHble yncma"

83 HarypanbHble u 1enble ynucna https://m.edsoo.ru/6L.53POCIQ

84 HarypanbHble u 1enble ynucna https://m.edsoo.ru/9DAXEE1GO
[IpuMeHeHne MpU3HAKOB

85 https://m.edsoo.ru/XD2VU8Y 18
JEIUMOCTH ILICNIBIX YUCEI

86 Hpmverterie npHsHaion https://m.edsoo.ru/BKXH3VHMC
JIETUMOCTH IIEJIBIX YUCEN
[IpuMeHeHne npu3HaKoB

87 neauMocTa nenbix gucen: HOJL https://m.edsoo.ru/U549JT5GI
n HOK
[IpuMeHeHne npu3HaKoB

88 nenmumoctu nensix uucen: HOJL https://m.edsoo.ru/ROTIFXZWU
n HOK
[IpuMeHeHne npu3HaKoB

89 JIEIIMMOCTH IEJIBIX YUCET: https://m.edsoo.ru/SENDP0OC41
OCTaTKH IO MOJTYJTIO
[IpuMeHeHue npu3HaKoB

90 JIETUMOCTH HEIBIX YUCE: https://m.edsoo.ru/LNZN330RG
OCTaTKHU MO MOJYJIIO

91 Hpimenenue npH3Hakon https://m.edsoo.ru/ASOHTW28V

ACIIMMOCTH I CIBIX YHUCCII:




anroput™ EBkiuaa nis
pelieHus 3a/1a4y B UEIbIX
quciIax

92

Kontponbnas padota: "Teopust
HeNpIx yucen"”

https://m.edsoo.ru/NCZOYIBFR

93

CucremMa 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHIIbHBIE
CUCTEMBI 1 CUCTEMBI-CJIE/ICTBUS

https://m.edsoo.ru/6QAMHIW49

94

CucremMa 1 COBOKYITHOCTh
ypaBHeHHi. PaBHOCHIIbHBIE
CHCTEMBI U CUCTEMBI-CIIE/ICTBHS

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

95

OcHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
palMOHAaIbHBIX YPABHEHUM

https://m.edsoo.ru/CKESHUS7T

96

OcCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEH
HMPPALMOHAIIBHBIX YPABHEHUN

https://m.edsoo.ru/JKOPFSPM?2

97

OCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
ITOKA3aTENIbHBIX YPAaBHEHUI

https://m.edsoo.ru/5IZ5AIVWZ

98

OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
ITOKA3aTEeNIbHBIX YPABHEHUI

https://m.edsoo.ru/VUDYFBU4C

99

OCHOBHBIE METOABI PELLIEHUS
CHCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX ypaBHEHUN

https://m.edsoo.ru/104NP4WEE

100

OCHOBHBIE METOABI PEILIEHUS
CUCTEM U COBOKYITHOCTEH

https://m.edsoo.ru/XIK82R4Y3




Jorapu(MUYECKUX ypaBHEHUI

101

[Ipumenenue cucrteM K
PEIICHHI0 MaTeMaTHUYEeCKUX
3a/1a4 U 3a]1a4 U3 pazIuIHbIX
obJacTelt HAyKH U pealbHOU
KU3HHU, UHTEPIIPETAIUS
MOJIYYEHHBIX PE3YJIbTATOB

https://m.edsoo.ru/FVBQN9ARO

102

[TpuMeHeHHe CUCTEM K
PCILICHHIO MATEMAaTHYECKUX
3a/1a4 ¥ 33/1a9 U3 Pa3THIHBIX
o0acTeil HayKH U peaybHOM
YKU3HU, UHTEPIIpETaLUs
IMOJIYYCHHBIX PE3YyJIbTATOB

https://m.edsoo.ru/BS2BRDQ8D

103

[IpuMeHeHne HEpaBEHCTB K
PEILIEHNI0 MaTeMaTHIYEeCKUX
3aja4 v 3a/1a4 U3 Pa3IngHbIX
oOyacTell HayKH U pealbHON
KU3HU, UHTEpIPETaLUs
MIOJIyYE€HHBIX PE3yJIbTaTOB

https://m.edsoo.ru/KEPYP4ACG

104

KonTponbHas pabora:
"CucTemMBbl parioOHAIbHBIX,
UppaloHaIbHBIX
MOKa3aTeJIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUN"

https://m.edsoo.ru/PY1EYYY4M

105

PanvionaneHbIE ypaBHEHHS C
rapameTpamu

https://m.edsoo.ru/BVE4CV90B

106

ParnmonansHble HEpaBEHCTBA C
rnapaMmeTpamu

https://m.edsoo.ru/AX7UKVAVW




PaI_[I/IOHaJ'H:HBIC CHUCTEMBI C

107 https://m.edsoo.ru/CMKD4UGBP
rnapameTpamu
HppanmonanbHble YpaBHEHUS

108 ppatt yp ’ https://m.edsoo.ru/PFOEGIXEG
HEpPaBEHCTBA C MapaMeTpamMu
HWppanmoHaibHble CUCTEMBI C

109 ppatt https://m.edsoo.ru/GVGKCPRJZ
rapameTpamMmu
[TokazaTenbHble ypaBHEHHS,

110 https://m.eds00.ru/QJ4K1Y35W
HEPaBEHCTBA C MapaMeTpamMu
IToka3arenbHbBIE CUCTEMBI C

111 https://m.edsoo.ru/M725624SQ
rnapameTpamu
Jlorapudmuueckue ypaBHEHUA

112 pad yp ’ https://m.edsoo.ru/1 14BBN6PR
HEpPaBEHCTBA C IMapaMeTpamMu
Jlorapudmuaeckne CUCTEMBI C

113 https://m.edsoo.ru/1US8V5YYB
napameTpamu
Tpuronome €CKHe

114 PHTOHOMETPIHECKH https://m.edsoo.ru/J3E6MAKSP
ypaBHEHHUS C IapaMeTpamMu
Tpuronomerpuyeckue

115 https://m.edsoo.rt/KXSQIMLXW
HEPaBEHCTBA C MapaMeTpamMu
Tpuronomerpuyeckue

116 p p https://m.edsoo.rut/EGQYTSCMK
CHCTEMBI C ITapamMeTpaMu
[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJEIIEH

117 peaNbHBIX CUTYALUH C
MTOMOIIBIO ypaBHEHUH C
napameTpamu
[TocTpoenue u uccnenoBaHue

118 MaTeEMAaTUYECKUX MOJIeJIEN https://m.edsoo.ru/SYJHPEZ54

peanbHBIX CUTYALUH C




IIOMOILBIO CUCTEM YPaBHEHHUH C
napameTpamu

119

ITocTpoenue u ucciegoBanue
MaTEeMaTHYECKUX MOJENEH
pEaJIbHBIX CUTYaLu ¢
IIOMOILBIO CUCTEM YPABHEHUH C
rapameTpamu

https://m.edsoo.ru/07QRW54X]J

120

KonTponbnas pabora: "3anauu
¢ nmapametrpamu"

https://m.edsoo.ru/AUDRLEGIH

121

[ToBTOpeHme, 0600IIEH S,
CHUCTEMATU3AIIMS 3HAHMA:
"VpaBuenus"

https://m.edsoo0.ru/Q96Z4GTOB

122

[ToBTOpeHue, 06001mEeHNuE,
CHCTeMaTH3alus 3HaHUI:
"VpaBHeHus"

https://m.edsoo.ru/LDDJV3J2C

123

[ToBTOpenue, o6001IEHNE,
CUCTEMaTU3als 3HAHWUMN:
"VpaBaenus. CucTeMbl
ypaBHeHU"

https://m.edso0o.ru/0T5CT6Z9Y

124

[ToBTOpenue, o6o01IEHNE,
CHCTEMaTH3aINsI 3HAHUH:
"HepaBencrsa"

https://m.edsoo.ru/785E3G27D

125

[ToBTOpenue, 0600MIIEeHNE,
cucTeMaTu3alus 3HaHuH:
"Hepasencrsa"

https://m.edsoo.ru/JINOOBSEMJ

126

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3als 3HaHUH:
"HepaBencrna"

https://m.edsoo.ru/S6OBDWS8RS




127

[ToBTOpeHuEe, 0600MIIEHNE,
CHCTEeMaTH3alus 3HAaHUI:
"IIponsBoaHas u eé
IpuMeHeHue"

https://m.edsoo.ru/9ZPIBFWS3

128

[ToBTOpeHuE, 0600MIIEHNE,
CHCTEeMaTH3alus 3HAaHUI:
"IIponsBonHas u eé
npuMeHexnue"

https://m.edsoo.ru/ITBR16TV4

129

[ToBTOpEeHME, 0000IIEHNE,
CHCTEeMaTH3allus 3HAHUI:
"IIpon3BonHas u eé
npuMeHexnue"

https://m.edsoo.ru/2FTL33S5B

130

[ToBTOpeHME, 0000IIECHNE,
CHCTEeMaTH3allus 3HAHUI:
"NuTerpan u ero npuMeHexue"

https://m.edsoo.ru/20Y4ES5B2P

131

[ToBTOpenue, 06061IeHNE,
CUCTEMATHU3AIIMS 3HAHMIA:
"OyHKIIN"

https://m.edsoo.ru/O9UIWIKA2

132

[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AIIMS 3HAHMIA:
"OyHKIMN"

https://m.edsoo.ru/QY81HGOQQV

133

[ToBTOpenue, 060061IeHNE,
CUCTEMATHU3AIIMS 3HAHMIA:
"OyHKIMN"

https://m.edsoo.ru/8Q9LO0YARI

134

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/BMDRMCOP
G

135

WroroBas koHTpoJsIbHAs paboTa

https://m.edsoo.ru/N7J3K1FD7

136

[ToBTOpeHue, 060061IeHNE,

https://m.edsoo.ru/SANNIWXOM




CHUCTCMAaTHU3al sl 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUS OCHOBHOI1
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

1

Yyucia U BEIUMCIIEHUA

1.1

OHCpHpOBaTB IOHATHUAMU: PallUOHAIIBHOC U ,Z[efICTBI/ITeJIBHOC quciio,
OOBIKHOBEHHAS U ACCATHYHAsA I[p06b, IMPOUCHTLI

1.2

BeimonHATe  apudMeTHdeckue  omepanuu € PAlUOHAIBHBIMH U
JEHCTBUTEIIBHBIMU YUCIIAMU

1.3

BremonaaTh HpI/I6HI/I)KéHHI>IC BBIYMCIICHUA, HCIIOJIb3YA IIpaBujia
OKPYTJICHUS, ACJIaTh IPUKUAKY U OLICHKY PE3yJibTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATUAMU: CTENEHb C LENBIM IIOKA3aTeJIeM, CTaHIapTHAs
dopma 3anucH AEHCTBUTENBHOTO YMCia, KOPEHb HATYpaJIbHOW CTENEHH;
UCTIOJIB30BaTh MOAXOIANIYIO (POPMY 3alTUCH JEHCTBUTENBHBIX YUCEN JIJIS
peLIeHUs TPAKTUYECKHX 3a]1a4 U IIPEICTABICHUS TaHHBIX

1.5

OnepupoBaTh NOHATHAMM: CHHYC, KOCUHYC M TaHI'€HC IPOU3BOJBHOIO
yIia; WCMOJIb30BaTh 3allUCh IPOM3BOJIBHOTO Yrjla uepe3 oOpaTHbIE
TPUTOHOMETpHYECKHE (PYHKINU

ypaBHeHI/IH " HECPABCHCTBA

2.1

OrnepupoBaTh MOHSATUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO, IEJI0€,
parMoHaIbHOE, HppalMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

22

BemonHaTe 1mpeoOpa3oBaHUs TPUTOHOMETPUYECKHUX BBIPAKEHUH U
penars TPUrOHOMETPUYECKHUE YPABHEHUS

2.3

BeinonHATe mpeoOpa3oBaHus LENbIX, pAllMOHATIBHBIX U UPPALIMOHATBHBIX
BBIDAKEHMM M pelmaTbh OCHOBHBIE THIIBI LENBIX, PANMOHAIBHBIX U
VMPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

24

HpI/IMCHHTL YpaBHCHUA U HCPABCHCTBA I PCHICHUA MATCMATUYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKU U peaﬂLHOﬁ KHU3HHU

2.5

MO,I[CJIHpOBaTL pPCAJIbHBIC CUTyallUU Ha A3bIKC aJ'II‘erLI, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHHA, HCPABCHCTBA 1O YCIIOBUIO 3a/1a4U, UCCICAOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allliapara anre6pbl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUAMH: (PYHKIMS, CcHOCOOBl 3amaHud  (YHKIHH,
o0nacTb OIpeAesaeHUus] U MHOKECTBO 3HAYeHHH (QYHKIMH, Tpaux
(GyHKIIMH, B3aUMHO 00paTHbIC PYHKITUN

3.2

OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (PYHKUUHU, HYIH




(byHKINH, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA

33 Hcnonb3oBate rpaduky QyHKIMHA 111 pELICHUs] ypaBHEHUH
34 Ctpouts W uyuTaTh TpaduKkd JUHEHHON GYHKIMH, KBaIpaTHIHON
’ GbyHKIMY, cTeneHHON (QYHKIIUU C LIEeTIbIM MToKa3aTesieM
Hcnons3oBare rpaduku (yHKIUN T HUCCICIOBAHUS IPOLIECCOB U
35 3aBHCHUMOCTEH HpU pelIeHUH 3a7ad U3 APYTuX Y4EOHBIX MPEIMETOB U
’ peasibHOM  JKM3HM, BbIpaXaTb (QOpMyJaMH 3aBUCHUMOCTH  MEXAY
BEJIMYMHAMU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTh MOHSATHAMU: IIOCIEAOBATEILHOCTh, apudMeTHUecKass |
’ reoMeTpUYecKasl Iporpeccuu
OnepupoBaTh MOHATHAMH: OECKOHEUHO YOBbIBarolasi reoMeTphYecKast
4.2 mporpeccusi, cymMMa OECKOHEYHO  yOBIBAIOIIEH  reoMeTpHU4ecKon
IIPOrpeccuu
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEH W NPOTrPEecCHil A
’ pelleHUs peabHBIX 3aa4 IPUKIAIHOTO XapaKkTepa
5 MHokecTBa U JIOTHKA
5.1 OnepupoBaTh HOHATUSAMU: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar JUuisi  ONKUCaHUs
5.2 peabHBIX TPOILIECCOB U SBJICHHUM, MPU PEIICHWH 3a7ad U3 JAPYTrux
y4eOHBIX MPEIMETOB
53 OnepupoBaTb  NOHATUSMM:  ONpEAENEHUEe, Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 0o1ero o0pa3oBaHust
pe3yjabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSIMH: HaTypalbHOE, LEJI0€ YHCIIO0; HCHOJIb30BaTh
1.1 MPU3HAKU JEIUMOCTH LEJIBIX YHCEN, PA3JIOKEHWE YHCIa Ha IPOCTHIC
MHOJKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM [10Ka3aTeIeM
13 OnepupoBaTh MOHATUSAME: JIOTapU(M YHCTIa, TECATUUHBIE U HATypaJIbHbBIE
' JorapuMel
2 VYpaBHEHNs U HEPABEHCTBA
2.1 [IpuMeHATH CBOMCTBA CTENEHM [UIA TNPEoOpa3oBaHMs BBIPAKECHUH,




ONCpUpOBaATh MOHATHUAMH: TIOKA3aTCIIbHOC YPABHCHHC KW HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

22

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHUN, COIEPKAIIUX JIOTapH(MBbI;
OIIEpPHPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHUE M HEPABEHCTBO;
pemaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

23

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSAMU: CUCTEMA JTUHEHHBIX YpaBHEHHM U €€ pelleHue;
UCIIONIb30BAaTh  CUCTEMY  JIMHEMHBIX  YpaBHEHHH s  pellieHus
MPAKTUYECKHX 3a7a4

2.5

HaXOI[I/ITB peicHuA HpOCTCfIIHPIX CHUCTEM n COBOKyrIHOCTCﬁ
pairuOHAJIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB

2.6

MonenupoBaTh peajbHBIC CHUTYAllMH Ha S3bIKE aireOpbl, COCTaBIATh
BBIPQXCHUS, YPABHCHHsSI, HEPABCHCTBA U CHCTEMBI 10 YCJIOBHIO 33Ja4H,
UCCIIC/IOBAaTh TOCTPOCHHBIC MOJICIM C HCIIOJIb30BAaHUEM — armapara
anreOpsl

Oynxyun u rpaduku

3.1

OnepupoBaTh NOHATHAMU: THepHOAMYECKass (YHKLIHS, TMPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (YHKIWH, HauOosbliee U
HaMMEHbIIIee 3HAYeHUS (PYHKIMHM HA MPOMEXKYTKE; UCIOIB30BATh UX IS
uccrieoBaHus (QyHKIMH, 33JaHHOU IpaduKOM

3.2

OnepupoBaTh MOHATUSAMU: I'paUKU MOKa3aTeNbHOM, Jorapudmudeckoi
U TPUTOHOMETPUUECKUX (YHKUUN; H300pa’kaTh UX HA KOOPIAMHATHOM
IJIOCKOCTH UM UCIIOJIb30BATh JJIsl PEILICHUS] ypaBHEHUI 1 HEPABEHCTB

33

N300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKH  JTUHEWHBIX
YpPaBHEHUN M WHCIOIB30BATh MX M PEILICHUS CUCTEMBI JIMHEHMHBIX
YpaBHEHUNU

34

Hcnonb3oBate rpapukd (QYHKUMH A8 MCCIeIOBaHMUSA IPOLECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH

Hauana MmaTemMaTudyeckoro anainza

4.1

OnepupoBaTh MNOHATUSIMH: HEMpepbiBHAS (QYHKIHS, MPOU3BOJIHASL
(GYHKIIMM;, WMCHOJIb30BaTh T'E€OMETPUUYECKHHA ¥ (U3UYECKUNA  CMBICTT
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

4.2

Haxoaute IMPONU3BOAHLIC 9JICMCHTApPHBIX (bYHKHHﬁ, BBIYUCIIATH
MMPOU3BOJAHBIC CYMMBI, IIPOU3BCACHU S, HACTHOI'O (I)YHKI_II/Iﬁ

4.3

Hcnonb30BaTe  MPOM3BOAHYIO Ui MCCIENOBaHUSA  (YHKIMM Ha
MOHOTOHHOCTbh M 3KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIEAOBAHUS K
MOCTPOCHHIO TPa(hUKOB

4.4

Hcmons30BaTh IMPOU3BOAHYIO I HAXOXIACHHA HAWIYULICTO PCHICHUS B
MNPUKIIAAHBIX, B TOM YHUCJIC CONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

4.5

OnepupoBaTh MOHATUSMHU: TepBooOpa3Hasi M HHTErpaj; MOHUMAaTh
TEOMETPUUYECKHUIN ¥ (PU3MUECKHUI CMBICT HHTErpaja




4.6

Haxonute mepBoOOpa3HbIe AJIEMEHTAapHBIX  (DYHKIWN, BBIYUCIATH
uHTerpai mo ¢popmyne Herorona — JleliOnuna

4.7

Pemarsn IMMPUKJIAAHBIC 3ala4i, B TOM YHCJIC CONUAJIBHO-3KOHOMUYCCKOTO U
(u3nvecKoro xapakrepa, CpeJicTBAMU MaTEMaTHUECKOTO aHAIIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Hucna u BIYUCICHUS
Panmonanbhple  uncina. OOBIKHOBEHHbIE U JIECATUYHBIE JIPOOM, IPOLIEHTHI,
OeCKOHEeuHble  IepuoAMYecKHe  Ipodu.  Apudmeruueckue  omepauuu ¢
1.1 | pauMoHaJbHBIMU YMCIaMHM, NPeOOpa30BaHUs UUCIIOBBIX BblpakeHUH. IIpumeHnenue
Npo0eil M NPOLEHTOB JUIsl PEIIEHUs NPUKIAAHBIX 33Jad U3 Pa3JIMYHBIX OTpacieu
3HaHUH U PEaJIbHOM KU3HU
HelictButenpHple  uucina.  PanMoHanbHble M HMPpalMOHAIBHBIE  YHUCIA.
1.2 | Apudmernyeckue omnepauuu ¢ JACHCTBUTENbHBIMM uuciamu. [lpubnuxénnble
BBIUMCIICHMS], IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BhIYUCICHUN
Crenenp ¢ nenbiM nokaszarenaeM. CranaapTHas (opma 3amucu JelCTBUTENBHOTO
1.3 | umcna. Mcnosnb3oBanue noaxonsuied (GpopMbl 3alMCH JEHCTBUTENBHBIX YHCEN IS
pelIeHns IPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypajbHON cTeneHu. JeHcTBUs ¢ apupMeTHUECKUMU
’ KOPHSMH HaTypaJIbHOU CTEIICHU
L5 CuHyCc, KOCHMHYC U TaHTE€HC YHCJIOBOTO AapryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 | TozaecTBa M TOXKAECCTBEHHBIE MPEOOPA3OBAHUS
29 [IpeoOpa3zoBanue TPUTOHOMETPUYIECKUX BBIPAKCHUI. OcHoBHbIE
' TPUTOHOMETPHUYECKHE (HOPMYIIbI
)3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHcTBO, pemieHue HepaBeHCTBa. MeTon
' HHTEPBAJIOB
2.4 | PemeHue nenbix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 | Pemienue nuppanuoHaIbHBIX YPaBHEHUI U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUECKUX YPABHEHUM
27 IIpumeHeHne ypaBHEHUIN U HEPABEHCTB K PELICHUIO MaTEMaTHUYECKUX 3a1a4 U 3aJad
’ U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHKIMH U TpaduKu
31 OyHkius, crnocodbl 3amanus ¢QyHkuuu. ['paduk ¢yHkuuu. B3aumuo oOparHble
' GyHKIIU
39 OOnacte ompeneneHuss W MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymu  QyHKmm.
’ [TpomexyTKH 3HaKONMOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU
13 CrenenHas (yHKIUS C HATYpaJbHBIM U LIEJBIM MOKa3areneM. E€ cBoiicTBa u rpaduk.

CBoiicTBa U rpaduKk KOpHS n-0i CTENeHN




34 TpuroHnomeTpuyeckass OKPYKHOCTh, ONPEACICHUE TPUTOHOMETPUUYECKUX (PYHKIIHMA
’ YHUCJIOBOI'O apryMEHTa
4 Hauana marematnueckoro anajimsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs IOCIeqOBaTeNbHOCTEH. MOHOTOHHBIE
’ [IOCJIEI0BATEIbHOCTH
ApudmeTrnueckas U TreoOMeTpUuUecKas IMporpeccud. beckoHedyHO yObIBaromast
40 reoMmerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKOM
’ nporpeccuu. dopmysia CIOXKHBIX INPOLEHTOB. lcmonb30BaHWE NpoOrpeccuu Uit
peuIeHus pealibHbIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHUKA
MHoxecTBO, omnepanud Haja MHoxkecTBamu. Jlmarpammel Oiliepa — Benna.
5.1 | TlpumeHeHHEe TEOPETUKO-MHOKECTBEHHOTO ammapara JUisi ONMHCaHUsl peajbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHHUH 3a7a4 U3 APYTUX yUYeOHBIX MIPEAMETOB
5.2 | Omnpenenenue, TeopemMa, CIEICTBHE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yuciia 1 BBIYUCICHUS
1.1 Harypanbnble u nensie uncna. [Ipu3Haku eIMMOoCTH HEIbIX YHCell
1.2 Crenens ¢ pallioHAIBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTudHbe U HATypaIbHBIC JOTapU(OMbI
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpax)eHH, COEepPKALIUX JTOTapUPMBbI
29 [Ipeobpa3oBaHue BbIpaX)XeHUH, COAEPIKAIIUX CTENIEHHU C pallMOHATBLHBIM
' MoKa3zarejeM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHble YypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUS U HEPABEHCTBA
26 Cucrembl JMHEWHBIX ypaBHEHMI. PemeHue NpUKIAaAHBIX 3a4ad € I[TOMOIIBIO
' CUCTEMBI JINHENHBIX YPABHEHUN
2.7 CucTeMbl ¥ COBOKYITHOCTH PaIllMOHAIBHBIX YPABHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIIECHHUI0O MaTeMaTUYECKHX
' 3a/1a4 U 3a]1a4 U3 Pa3IUYHbIX 00JacTel HayK! U peallbHOM KU3HU
3 OyHKIMH U TpaduKh
Oyukuus. Ilepuoanueckue ¢yHkuu. I[IpoMexyTkn MOHOTOHHOCTH (DYHKLHU.
3.1 Makcumymbl 1 MUHHUMYMBI (QyHKOuH. Hawmbompiiee  HamMeHbIlee 3HAYCHUE
(GyHKIIMH Ha IPOMEKYTKE




3.2

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

33 [Toka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaQUKU
34 Hcnons3zoBanue rpadkoB PyHKIUN IS pEIICHUS] YPAaBHCHUH U JIMHEWHBIX CHCTEM
Hcnonb3oBanne rpadukoB (GYHKUMH Ui UCCIEAOBAHHS  IPOLECCOB H
3.5 3aBUCHUMOCTEM, KOTOpbIE BO3HUKAIOT NPU DPELIEHUM 3a7ad U3 JAPYruxX ydeOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Havana maremaTn4eckoro aHanusa
4.1 HenpepsiBabie DyHKIIMU. METO MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii u GU3NIECKH CMBICI TPOU3BOIHOM
43 [TpousBoaHbie 37eMEeHTApHBIX (GYHKUUNA. DOPMYIBI HAXOXKIAECHUS MPOU3BOTHON
' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI
[IpuMeHeHre NPOM3BOJHOW K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxxieHre HauboJIblIero 1 HaMMEHbBIIEro 3Ha4eHus: QyHKLIUU Ha
OTpe3Ke
[IpumeneHre NPOM3BOAHOM [UIsl HAXOXKIACHMS  HAWJIy4llIero pPEIICHUsS B
4.5 IPUKJIAJHBIX 3ajJadax, s OIpPEAEIeHUs CKOPOCTH IIpoliecca, 3aJaHHOIo
dbopmyoit unu rpadpukomMm
4.6 [TepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuuecKuii 1 GU3nUecKuii cMbIci. Brrancienne nHTerpana mo

dbopmyne HetoTona — JleitOnuiia




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUSA o0pa3oBaHus

Bnanenne MeronamMM J0Ka3aTenbCTB, aJrOPUTMaMM pPELICHMs 3ajad;
yMeHue (GOpMyIHpOBATH W ONEPHPOBATH MOHATHUSMH: OIpEIe/IeHHE,
aKCMoMa, TeopeMa, CJEACTBUE, CBOMCTBO, IPU3HAK, JI0KA3aTeNbCTBO,
PaBHOCUJIbHBIE (bOopMyIUPOBKY; MIPUMEHSITh ux; yYMEHHE
¢dopmynupoBaTe 00paTHOE U  IPOTHBOIOJOXKHOE  YTBEP)KICHHUE,
[PUBOJUTh NPUMEPHl W  KOHTPIPHUMEPBI, HCIOJIB30BATH  METOJ
MaTeMaTHYeCKOM MHAYKLMHU; MPOBOAMUTH JO0KA3aTEJIbHBIE PACCYXIAECHUS
OpU  pPEUIeHWH 3a/1ay, OLEHUBAaTh JIOTUYECKYI0 IPaBHIBHOCTh
paccyX/JeHUI; yMEHHE OINEpPUPOBAaTh  IOHATUSAMU:  MHOXKECTBO,
MIOJIMHOXECTBO, OINEPALMU HaJ] MHOKECTBAMHU; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapaT s ONHCaHUS  PealbHBIX
IIPOLIECCOB U SIBJIEHUI W IIPU PELICHUM 3a7ad, B TOM YHUCIIE U3 APYTHUX
y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh MOHATUAMU: Tpad, CBSI3HBIN
rpad, epeBo, UK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh U ONUCHIBATh
rpadbl pa3iaMYHBIMM CHOCOOAMM; MCIOJIB30BaTh I'padbl MpU pelIeHun

3aaaq

YMeHue onepupoBaTh NOHATUSMHU: HAaTypaJbHOE YHCIIO, LENOE YHUCIIO,
CTENEHb C LENbIM [T0Ka3aTejeM, KOpeHb HaTypajJbHOM CTENEeHHU, CTENEHb
C PpalMOHAIBHBIM  IIOKAa3aTelIeM, CTENEHb C  JIEHCTBUTEIIBHBIM
noKaszaTreneM, JorapugM 4yuciaa, CHHYC, KOCHHYC M  TaHI€HC
MIPOU3BOJILHOTO YHCIA, OCTATOK IO MOJYJI0, PAllMOHAIBHOE YHCIIO,
UppalMOHAILHOE  YHUCJIO,  MHOXXECTBa  HATypallbHbIX,  LEJNbIX,
2 palMOHANbHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAMMEHBUINI OOImMI NenuTeab U HauMeHbIlee
o01iee KpaTHOe, anroput™M EBKiMIa Mpy peleHun 3a1a4; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMH ~ CHUCTEMAaMH  CYHCIEHUS; yMEHHeE
BBINOJIHATh BBIYUCIICHHE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTENEHSIMH U Jiorapupmamu, mpeodpa3oBaHus APOOHO-pAIMOHATIBHBIX

BBIpa)KCHHﬁ; YMCHHC OIICPUPOBATH NOHATUAMU: ITOCJIICAOBATCIBHOCTD,




apudmernueckas nporpeccus, reoMeTpuuecKas nporpeccus,
OCCKOHEYHO YOBIBaIOIass T'E€OMETpHUYECKas IPOTPECCHs; YMEHHUe
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCJIE€ C TOMOIIBIO PEKYPPEHTHBIX
dbopmyn; yMEHHE ONEpPUpPOBATh IMMOHATHUSMH: KOMIUIEKCHOE YHCIIO,
COMPSHKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U apTYMEHT KOMILIEKCHOTO
yucina, (opma 3amMcH  KOMIUIGKCHBIX 4YHCeNl (TeoMeTpuYecKas,
TPUTOHOMETpHUYECKass U  ajredpandeckas); yMeTh IPOU3BOJUTH
apupMeTHYECKHE ACHCTBUA C KOMIUIEKCHBIMH YHCJIAMH; TPHUBOIUTH
MpUMEpPhl  UCIOJIb30BAHUSI ~ KOMIUIEKCHBIX  YHCEJI;  OIEepUpOBaTh
MOHATUSAMMU: MaTpulia 2x2 wu  3x3, onpenenuresib  MaTpHIbI,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OITPECACIIUTECIIA

VYMmenue OIICpHUPOBATH INOHATUAMU: PAHUOHAJIBHBIC, WPPALUOHAJIBLHBIC,
II0KAa3aTCIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPUYCCKHEC
YpaBHCHHA W HCPABCHCTBA, HUX CHCTCMbI; YMCHHUC OIICPpHUPOBATH
INOHATHUAMU: TOXICCTBO, TOXKACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHE,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/If/'I U HCPABCHCTB, PaBHOCHUJIIbHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB W CHUCTEM; YMCHHC pPCIIATh YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA U CUCTEMbBI C MapaMETpOM; IPUMCHATH
YpaBHCHH, HCPABCHCTBA, UX CUCTEMBI JIA PCHICHUSA MATCMATHUYCCKUX

3ala4 U 3a1a4 U3 pa3JInYHbIX obOmacrei HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh HOHATHUAMM: (QYHKIUS, YETHOCTb (DYyHKIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh
GbyHKIMHU, SKCTpeMyM (DYHKIMH, HauOoJbIllee U HaMMEHbIIee 3Ha4EeHUs
(yHKIIMM Ha IPOMEXKYTKE, HeTIpepbIBHAs (YHKIUS, aCUMIITOTHI Ipadrka
¢GbyHKIMH, TIepBast ¥ BTOpasi NpOU3BOIHAs (DYHKIMH, T€OMETPUUYECKHH U
¢u3nueckuif CMBICT TPOU3BOAHOM, MepBooOpa3Hasi, OIpeneaEHHbIN
UHTETpaj, yMEHUE HAXOAWUTh ACUMNOTOTHI rpaduka (YHKIUHU; yMEHUE
BBIUUCIISATh TMPOU3BOAHBIE CYMMBI, TMPOM3BEIEHUS, YAcCTHOIO U
KOMMO3ULUHU (PYHKIMHM, HAXOIUTh YpaBHEHHME KacaTelbHOM K rpaduky
(GyHKIIMM; YMEHUE HAaXOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOAHYIO Ul HCCIEA0BaHUS (DYHKIHIHA,
HaxXOIUTh HaWOOJBUINE W HAaUMEHbIINE 3HAYeHUS (QYHKIHM; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIIOJIb30BaHUEM alllapaTa MaTeMaTH4ecKOro
aHalM3a; HPUMEHATh IMPOU3BOJAHYIO Ul HAXOXKJIEHHsS HaWIydIIero

peUICHUA B IPUKIAIHBIX, B TOM YHCJIC COLNUAJIbBHO-3KOHOMHUYCCKUX U




(bu3MUecKrX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI (GUTYP C TTIOMOIIBIO
WHTErpaja; MPUBOAUTH NMPUMEPhl MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS C

MOMOIIBI0 AU depeHIINaTbHBIX YPABHCHHIA

YMeHue omnepupoBarh TMOHSATHAMU: Tpapuk GyHKUMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (YHKIUHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
GbyHKIHA, paloHagbHas byHKIHA, CTEIEHHas byHKIHA,
TPUTOHOMETpUYECKHEe (QYHKIHMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenbHass W Jorapudmuyeckas (YyHKIHHM;, yMEHUE
CTPOUTH TpaUKM W3YYCHHBIX (YHKIHH, BBIIOIHATH MPEoOpa3OBaHUS
rpaduKoB PYHKIUI, HCTIOIB30BATH TPAPUKH I U3YUEHUS MPOLIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 3a/1a4 U3 IPYrHX y4eOHBIX MPEIMETOB U
3aJa4 U3 peaNbHOM JKU3HU; BBIPAXKATh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU; HCIOJIB30BaTh CBOWCTBA M TpaduKku GYHKOUHA Ui
peleHus ypaBHEHUH, HEPAaBEHCTB U 334 C IapaMeTpaMu; H300paxarb
Ha KOOPJMHATHOM IUIOCKOCTH MHOXECTBA pEIICHHH YpaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBbIE 3a/1a4yd Pa3HbIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHI, JOJIM M YacTH, HA JBU)KEHUE, paboTy, CTOMMOCTh TOBAPOB U
YCIIYT, HaJOTH, 331a4u U3 00JIaCTH yNpaBICHUs JINYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCJIOBHMIO 3a/a4, MCCIENOBaTh IOIYYCHHOE PEUICHHE U
OLIEHUBATh IMPABJONOJO0HOCTh PE3yIbTaTOB, YMEHHE MOJIEIUPOBAThH
peanbHble CHTyallud Ha S3bIKE MATEMAaTHKH; COCTAaBJISATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI II0 YCIOBUIO 3aJayH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJENIM C HCIIONb30BAaHUEM almapara

asreOpbl, HHTEPIPETUPOBATh MOJYYSHHBIH pe3ybTaT

YMeHue onepupoBarth MOHATUAMU: CpeHee apuPMeTHIecKoe, MeTUaHa,
HauOoJblllee ¥  HauMEHbIee 3HAYEHHUs, pa3Max, JUCHEepCHus,
CTaHJApTHOE OTKJIOHEHHE 4YHUCIOBOro Habopa; yMeHHEe MH3BIIEKATh,
WHTEPIPETUPOBaTh MHGPOpPMAIUIO, NPEICTaBICHHYI0 B Tabiauiax, Ha
auarpammax, rpaukax, OTpakarollyl0 CBOWCTBA pealbHBIX MPOLECCOB
U SBJIEHUH; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabmuI U
auarpamM; HCCIEN0BaTh CTaTUCTUYECKUE JIaHHbIE, B TOM 4YHCIE C
MPUMEHEHUEM TpapUuecKuX METOJOB U 3JEKTPOHHBIX CPEJICTB;

rpa(bnquKH ucciacaoBate COBMCCTHBIC HaGHIOI[GHI/I}I C IIOMOIIBIO




JyarpaMM pacCEeUBAHMS U JIMHEWHOU perpeccuu

YMeHHue onepupoBaTh IOHATUSMM: CIy4alHBIA OINBIT M CIIy4aliHOE
COOBITHE, BEPOATHOCTh CIYy4allHOrO COOBITHS; YMEHHME BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOI0B; NPUMEHATH
(bopMyJbl CIOXKEHHS UM YMHOXKEHHUS BEpOSTHOCTEH, (HhopMyny IOIHON
BEpOSATHOCTH, (hopmyiny bepryminu, komOunaTopHble (pakTbl 1 HOPMYIIBI;
OLICHUBAaTh BEPOSTHOCTH peEabHBIX COOBITHI; yMEHHE OIEepUpOBAThH
MOHATUSIMH: CIy4ailHash BEIWYMHA, pPACHpPEICNICHHE BEPOSTHOCTEH,
MaTeMaTH4eCKOe OXKUAAHUE, IMUCIEpPCUs M CTAHJApTHOE OTKIOHEHHE
CIlyYailHOH BENWYMHBI, (QYHKIWW pacHpeleNieHHss W  IUIOTHOCTH
PaBHOMEPHOTr0, IOKa3aTeJIbHOTO U HOPMAJIBHOIO PAaCHpeeNCHUIA;
YMEHHE WCIHOJb30BaTh CBOWCTBA W3YYEHHBIX pPACHpEICNCHUH st
peleHust 3a7ay; 3HAKOMCTBO C IOHSATHSMHU: 3aKOH OOJIBIIMX YHCEl,
METOABl BHIOOPOYHBIX HCCIIEOBAHUH; yMEHHE TNPUBOJIUTH INPHUMEPHI
IPOSIBJICHUS 3aKOHA OOJBLIMX YHUCET B NMPHUPOJIHBIX U OOIIECTBEHHBIX
SBJICHHSIX; YMEHHUE ONIEpUPOBATH MOHATHAMU: COYETaHUE, IEPECTAHOBKA,
YHUCIO COYETaHUM, YHUCIO IepecTaHoBOK; OuHOM HbloToHA; ymeHue
MPUMEHSATh KOMOMHATOpHBIE (DaKThl W PACCYKICHHs Ui pEHICHUs
3aja4y; OILIGHUBAaTh BEPOSTHOCTH pEaJbHBIX COOBITUH; COCTaBIIAThH

BEPOSITHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH NOJYYEHHBIN PE3YIIBTAT

YMeHHne onepupoBaTh INOHATUSAMH: TOYKA, TMpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yIJa, IUIOCKUH Yroll,
JBYTPAHHBIA YIroJl, TPEXTPAHHBIA YroOJI, CKPELIMBAIOIIMECS MpPAMBIC,
MapajuIeIbHOCTh U NEPIEHIUKYISAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroil
MEXIy HPSAMBIMH, YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU 1O IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MIPSIMBIMH, PACCTOSIHAE MEXKY IUNIOCKOCTSIMH; YMEHHE HCIIOIb30BATh MPU
peleHnH 3a7ay U3ydeHHbIe (PaKThl U TEOPEMbl IUNITAHUMETPHH; yMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHpa; CTPOUTh
MAaTeMaTHUYECKUE MOJEIHM C IIOMOIIBI0 T€OMETPUYECKUX IOHATHH U

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBath MOHATUSMHU: IUIOLIAAb (GUTYPBI, 00bEM (GUTYDHI,
MHOTOTPaHHUK, NPaBUJIbHBIII MHOTOTPAaHHUK, CEYEHHE MHOIOI'PAaHHUKA,
KyO, mapajienenune]n, npusMa, nupamuna, ¢Gurypa M IOBEPXHOCTh

BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIoaIb




MOBEPXHOCTU TNHPAMHUIBI, MPU3MBI, KOHYCa, LIHIUHIpA, 00BEM Kyoa,
IPSIMOYTOJIBHOTO TapajuleseNuIea, MUPaMUAbI, IPU3MBL, LWINHIPA,
KOHyca, I1l1apa, pa3BEPTKA MMOBEPXHOCTH, CEUEHUS KOHYCAa U LMWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascs chepbl, MUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEYCHHE
MHOTOIpaHHMKa, W300pakaTh MHOTOTPAHHUKH, (PUTypBl M MOBEPXHOCTH
BpAllleHUs, UX CEUYEHHUsS, B TOM YHCIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; yMEHHE NpPUMEHATh CBOWCTBA TI'€OMETPUYECKUX (uryp,
CaMOCTOSITENIbHO (POPMYJIMPOBATh ONPEACICHUS HU3y4aeMbIX (Uryp,
BBIIBUTATh TUIIOTE3bl O CBOWMCTBAX W IIPU3HAKAX TI'E€OMETPUYECKHUX
¢uryp, 0OOCHOBBIBATH WJIM OIPOBEPraTb HX; yMEHHE IPOBOAUTH
kinaccuukanuoo GUryp MO pa3IMyHbIM INPU3HAKAM, BBINOIHAThH

HGO6XOI[I/IMBIC JOMMOJIHUTCIIbHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh IMOHATHSAMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajyuieNbHbI epeHoC, CUMMETPHS Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe TMMOA0OMs, MMOn00HBIE (UTYPHI; yMEHHE
pacrno3HaBaTh paBHbIE M MOJAO0OHBIE (PUTYpHI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh I'€OMETPUUYECKHE OTHOIICHUS
MpU pElIeHUU 3a/lady; HAXOJUTh T'C€OMETPUUYECKHUE BEIUYUHBI (JJIMHA,
yroj, TJIomaas, O0bEM) MpHU PEIIEHUWH 3a7ad M3 JPYrux Y4eOHBIX
MPEIMETOB U U3 PEalbHOMN KU3HU;, YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEJIMYUHBI (JUIMHA, YTOJI, IJIOMAb, O00BEM, IJIOMIATh TOBEPXHOCTH),
HCIONB3YSl M3YYEeHHbIE (OPMYIbI M METOJbl, B TOM YHCIE: IJIOUIa/lb
MMOBEPXHOCTH TTUPAMUJIBI, IPU3MBI, KOHYCA, IIMIMHAPA, TDIOMATs Chepsr;
00bEéM KyOa, TPSIMOYTOJBHOTO Mapaielenunena, TUpaMuIbl, MPU3MBL,
UWJIMHApPA, KOHyca, IMapa; YMEHHE HAaxXOJUTh OTHOIICHHE OO0BEMOB

MOJOOHBIX GUryp
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YMmenue OIICpHUPOBATH NOHATUAMU: NPAMOYI'OJIbHAad CUCTCMa KOOPAUHAT,
BCKTOP, KOOPAWHATHEI TOYKH, KOOPJAWHATBI BCKTOpA, CyMMa BEKTOPOB,
MMPOU3BCACHUC BCKTOpPAa Ha 4YHCIIO, PA3JIOKCHUC BCKTOpa II0 6a31/1cy,
CKaJIApHOC TIIPOU3BEACHHUE, BCKTOPHOC IIPOM3BCIACHUC, YIOJd MCKIAY
BCKTOpPaMH; YMCHUC HUCIIOJIb30BATh BGKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ METOA
g peIICHUSA TCOMCTPHUYCCKUX 3aJad W 3adad JPYyrux y‘—Ie6HBIX

npeaAMETOB
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YMenue BBIGI/IpaTI: HO,Z[XO,[[SIH_[I/Iﬁ MCTOA JId PpCUHICHUA 3aJaydu,




MOHMMAHHUE 3HAYUMOCTH MATEMAaTUKHM B M3YYCHUH NPUPOIAHBIX U
OOIECTBEHHBIX IPOLIECCOB U  SIBIICHUH; YMEHUE pacrno3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHUE NPHUBOIUTH
NpUMEPbl  MATEMATHYECKUX OTKPBITUH POCCUMCKOW UM  MHPOBOM

MaTeMaTU4eCKOU HayKU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
HO MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BIYKCICHUS
1.1 Harypanbnsle u nenslie yncia. [lpusHaku 1eIMMOCTH LENbIX YUCET
12 Panmonanbubie  uyucna. OOBIKHOBEHHBIE W JECATUYHBIE JPOOH, TPOLEHTEHI,
. 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apupmMeTnIecKuMu
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenenp ¢ wnenbiM mokazareneM. CTeNeHb C palUMOHAIBHBIM I10Ka3aTelieM.
. CaoiicTBa cTeneHn
L5 CuHyC, KOCHMHYC M TaHIE€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTnaHbie U HATYpaIbHBIC JTOTapU()MBI
JleiicTBuTenbHble 4YuCia. ApUPMETHYECKHE ONepalud C JACHCTBHTEIHHBIMU
1.7 yuciaamu. [lpuOnuxEHHbIe BBIYMCICHUS, TpaBWia OKPYIJICHHS, NPUKUAKA U
OILICHKA pEe3yJIbTaTa BbIUUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 Llenbie U 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
22 HppauronanbHble ypaBHEHHS
2.3 Tpuronomerpuueckue ypaBHEHHs
24 [TokazarenbHbBIE U TOTapUPMUUIECKHE YPaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppauronanbHble HEPAaBEHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKHEe HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucteMbl JIMHEUHBIX YpaBHEHUU. OnpeaenuTesb MaTpULbl
3 OyHKIWH U TpaduKh




OyHK1us, crnocodb! 3ananus ¢yHkuuu. I'paduk ¢yHkuuu. BzaumHo oOparHbie

3.1
¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymu ¢yHKmmu.
39 [TpoMeXyTKH 3HAKOMOCTOSHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH  (DYyHKIIHH.
MakcuMymbl U MUHUMYMBbI QyHKiuu. HaunGomnpliee W HauMeHblee 3HAYCHUE
(GYHKIIMHY Ha TPOMEKYTKE
33 Crenennass ¢yHKIUS C HaTypalbHBIM M ILIeNbIM MMoKazarenaeMm. EE cBolicTBa u
rpaduk. CBoiicTBa U TpaduK KOPHS 1-0l CTEIEHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
16 Touku pa3pbiBa. AcumnToTel rpaduxoB ¢yHkumit. CBoiicTBa (QYHKIUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckass u reomerpuueckas mporpeccuu. Dopmyna  CIIOXKHBIX
MPOLIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoHbIE SI€eMEHTAPHBIX (YHKIIUN
[TpumeHeHHe TPOM3BOIHONW K HCCIEIOBaHMIO (DYHKIMI Ha MOHOTOHHOCTb M
4.2 SKCTpeMyMbl. Haxoxx/1eHre HauboIbIIero 1 HAMMEHbIIEro 3HaueHUs! PYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaluy HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [Ipsimble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKHI
7.4 Tena 1 MOBEpXHOCTH BpaIllCHUS




7.5

KoopauHnats! 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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