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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

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

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUUCIEHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



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

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. IIpuMmeHeHue npoOeil U IPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1enasIM  nokasareneMm. bunom Hprlotona. Hcmoin3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnvoOHaJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPaBEHCTB. MHOroOwIeHbl OT OJHOM TepeMeHHOW. JleleHrne MHOorowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIpAKEHNN. Pelienue TpuroHoMeTpuyecKux ypaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHne NpUKIAIHBIX 3aJad € MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPABEHCTB K PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

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

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha TIPOMEXKYTKE.

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

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

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

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchui. JIMHEVHBIN U SKCIIOHEHIMANBHBIN pocT. Yncno e. Popmyia CI0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[IpousBogubie  smemeHTapHbiX  ¢GyHkiuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPHU PEIICHUH 3a4ad W3 JPYTHX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4Yucia. Apudmernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHCHUH U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

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

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

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

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAkKITAHCKON HUIEHTUYHOCTU, YBOKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

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

4) 3¢TeTHYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHYECKHE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEeCcKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYeCKON HaMpPaBJIC€HHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITH TMPOEKTHYIO M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPHUIATEIbHBIC, AMHUYHBIC, YaCTHBIC M OOIIIKE, YCIOBHBIC;

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

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

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

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCJIENOBATEIbCKUII HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

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

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

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

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

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

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpapruecKu;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMaT BBICTYIUIEHUS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4IE€TOM MUMEIOIINXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYeCKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJICHHBIX OIMOOK, BHISIBICHHBIX TPYIHOCTEH;

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

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHCHUSI HECKOJIBKHMX JTIOMICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KpUTEPUsIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

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

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JPOOM M TPOLEHTHI JUIsl PEIICHHs] MNPUKIAAHBIX 3a4ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

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



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (hOPMY 3aIMCU IEWCTBUTENIbHBIX YUCEN IS PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapu(PM uHuCIa, ACCITHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OMNEpUpPOBATh MOHATUSIMU: MHOTOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJbHBIE CUTYallUH C IOMOUIBIO CHCTEMBI JINHEWHBIX YPAaBHEHH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYILIECTBIISASA IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

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

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKLHMSI, CIIOCOOBI 3aAaHUs (PYHKIHH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINU, HYJIU QYHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATYpaJbHBIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE MCCIIEA0BaHNE U MIOCTPOCHUE UX TPAPUKOB;

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

CBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTbD,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

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

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU Ui PELIEHUs pealbHBbIX 3a4ad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHMS MAaTEMaTHYEeCKOro aHajh3a Kak aHaln3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (QYHKIU JIJIs pELIeHUs 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUM U (PU3MYECKHI CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUH 33]a4 U3 IPYruX yuyeOHBIX MPEAMETOB;

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

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJ n HOK HaTypalibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

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

CBOOOIHO ONEpPUPOBATH TMOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIC, MOKAa3aTeIbHBIC M
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYJBI  JJIs  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MMOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

MPUMEHSITH TpauuecKkrue METOJIbI /I PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3yJIbTAT.

DYyHKIUHN U TPAPUKHU:

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

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

CBOOOJTHO  OMEpPUPOBATh TOHITHAMHU: TpadUKH TPUTOHOMETPUUICCKUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATHh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUM Ha TpUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne HanmenoBaHue pa3jiesioB U TeM K I DJleKTpoHHbIe (LM (ppoBbIE)
n/n MPOrpaMmbl Bcero OHTPOILHLIE pakTiiecKue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
MHO0KeCTBO IEHCTBUTENIbHBIX YNCET.
M .P .
1 HOTOTIICHPL FalMOHaTbHpIC 24 1 www.school-collection.ru -
ypaBHEHUA U HepaBeHCTBA. CHcTeMBbI
JIMHEHHBIX YPABHEHUN
2 Oyukuun U rpaduku. CreneHHas 12 1 http://school-
(GYHKIHS C [IETBIM TTOKa3aTeIeM collection.edu.ru/collection/matematika/
Apudmerndeckuii KOpeHb N-0i
3 crenenu. MppauroHanbHbie 15 1 www.school-collection.ru
ypaBHEHUS
[oxa3zaTenpHast GpyHKITHSL. http://school-
4 10 1 - . .
[Toka3aTenbHble ypaBHEHUS collection.edu.ru/collection/matematika/
5 Jlorapudmmiccias GynKims. 18 1 www.school-collection.ru
Jlorapudmuueckre ypaBHeHuUs
TpUroHOMETPUYECKHUE BBIPAXKEHUS U http://school-
6 22 1 - . .
yYpaBHEHUs collection.edu.ru/collection/matematika/
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10 1 www.school-collection.ru
8 HenpepsiBabie QyHKITHN. 20 1 http://school-
IIpousBogHas collection.edu.ru/collection/matematika/
9 Hosroperite, O606meHIiIe’ 5 2 www.school-collection.ru
CUCTEeMAaTH3alMsl 3HAaHUH
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O 136 10 0

[NPOT'PAMME



http://www.school-collection.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://www.school-collection.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://www.school-collection.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://www.school-collection.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://www.school-collection.ru/

11 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Konrpoabnsie IIpakruyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoTshI padoTshI
1 HccnenoBanue GyHKINNA ¢ TOMOIIBIO 29 1 http://school-
IPOM3BOIHOM collection.edu.ru/collection/matematika/
2 [TepBooOpasnast u HHTETpA 12 1 www.school-collection.ru
['paduku TPUrOHOMETPUUECKUX
. http://school-
.T 14 1 ) . .
3 (ymxuuii. TpuronomeTputieckue collection.edu.ru/collection/matematika/
HEpaBEHCTBA
HppanmonansHble, OKa3aTeNbHbBIE U .
4 ppart ’ 24 1 www.school-collection.ru
norapuMuyecKre HepaBeHCTBA
http://school-
5 KommnekcHeie uncia 10 1 . . .
collection.edu.ru/collection/matematika/
6 Harypasnbnbie u 1iesnsie yucia 10 1 www.school-collection.ru
CucreMsbl palioHaIbHBIX, htto://school
p://school-
! MPPAtHOHATbHRIX HOK%aTeHLVHHX 1 12 1 collection.edu.ru/collection/matematika/
norapu(pMHUECKUX ypaBHEHHIMA
8 3amauun ¢ mapameTpaMu 16 1 www.school-collection.ru
[ToBTOpenue, o6o0IIEeHNE, http://school-
9 - 16 2 i . .
cucTeMaTu3alnus 3HaHui collection.edu.ru/collection/matematika/
OBIIEE KOJIMYECTBO YACOB I10
- 136 10 0

[NPOT'PAMME



http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://www.school-collection.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://www.school-collection.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://www.school-collection.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/
http://www.school-collection.ru/
http://school-collection.edu.ru/collection/matematika/
http://school-collection.edu.ru/collection/matematika/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
13"121 Tema ypoka Beero KonTpoabubie IIpakTuueckue 06p:3n Ocl];[;gl;;)eﬂm e
padoTbI padoThsI pecypee
1 MHO}KCUCTBO, OTIepallMK HaJl MHOKECTBAMU U 1
HX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelieHus 3a1a4
Panumonansablie uncina. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
MIEPUOIUUECKHIE IPOOH
Panumonansablie uncina. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOH, TTPOLICHTHI, OECKOHEYHBIC 1
MEPUOIUUECKHIE IPOOH
6 [Tpumenenue npoOeii ¥ TPOLIEHTOB JIJIst 1
pelIeHus MPUKIATHBIX 3a7a4
v [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MPUKIATHBIX 3a7a4
8 JleficTBUTeNbHBIE YUCIIa. PallnoHaIbHbBIE U 1
HppALOHATILHBIE YHCIIa
9 ApudmeTrnueckue onepanuu c 1
ENCTBUTEIbHBIMH YHCIAMHU
10 Mo;v[ym; JICMCTBUTEIIFHOI'O YKCJIA U €T0 1
CBOIiCcTBa
[TpuGmxE€HHBIC BEIYMCIICHUSI, PABUIIA
11 OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa 1
BBIYHCIIEHUH
12 OCHOBHBIE METOJIbI PEIIEHUS LEIbIX U 1

JpoOHO-pallMOHATILHBIX YPABHEHUH U




Tema ypoka

KoaunuecTBO 4acoB

DJIeKTPOHHbIE

HCPaBCHCTB

13

OCHOBHBIE METO/IbI PEIICHHS IIEIbIX U
JIpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

14

OCHOBHBIC METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

15

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

MHOTOo4JICHBI ¢ TeTBIMEA KO3 QHUIITHeHTaAMHU.

Teopema Buera

17

Pemenne cucremM JTHMHEHHBIX ypaBHeHI/Iﬁ

18

Pemenne cucremM JTMHEHHBIX ypaBHeHI/Iﬁ

19

20

21

22

Marpwuiia CUCTeMbI TMHEWHBIX YPaBHEHUIA.
Ornpenenurens MaTpUIlbl 2%X2, ero
TEOMETPUUECKUN CMBICT M CBOMCTBA;
BBIUKCJICHHE €r0 3HAYECHUS

Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

IIpuMeHeHne onpenenuTens s PeIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

24

25

Pemenue npuknaaHbIxX 3a1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KonTponbhas pabota: "Pannonanbhble
ypaBHEHHUs U HepaBeHCTBA. CrucTeMsl
JUHEHHBIX YpaBHEHUN"

DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.




Tema ypoka

KoaunuecTBO 4acoB

DJIeKTPOHHbIE

26

B3aumHuo oOparHbie ¢pyHkimu. Kommosunms
byHKIII

I'paduk pynkumu. dnemMeHTapHBIC
npeoOpa3zoBanus rpaduKoB QyHKITUNA

27

O0nacTp onpeneneHnus 1 MHOXKECTBO
3HayeHud pynkuuu. Hynu ¢pyHkuum.
[IpoMeXyTKH 3HAK MOCTOSIHCTBA

28

YérHble U HEUETHBIE (PYHKIIUU.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIHH

29

30

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HawuGonpmee 1 HanMeHbIlIee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE

Jluneiinas, kBajpaTuuHas u 1poOHO-
JAvHenHas QyHKIMH

31

32

DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpadukoB 3TuX GyHKUIMH
DeMeHTapHOe HCCIIE0BaHNE U IOCTPOCHHE
rpaduKoB 3TUX HYHKIUN

33

34

35

CreneHn ¢ LETBIM ITOKa3aTeaeM. buaom
Hrrotona

Crenens ¢ nenslM nokasareiaeMm. buaom
Herotona

CrenenHast QyHKIUS C HATypalIbHBIM U
1enbIM nokasareneM. E€ cBoiicTBa u rpaduk

36

37

KonTtponbhas padora: "Crenennast GpyHKIHS.
E€ cBoiicTBa u rpadux"

ApudmeTnueckuiit KOpeHb HaTypaJbHOU
CTENEHH U €r0 CBOWCTBA

38

ApudmeTniecknii KOpeHb HATYpaTbHOU
CTEINEHU U €r0 CBOMCTBA




Tema ypoka

KoaunuecTBO 4acoB

DJIeKTPOHHbIE

39

40

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpXAIINX CTEIIEHU U KOPHU
[IpeoOpazoBaHust YMCIOBBIX BHIPAKEHUH,
COJIepXKAaIINX CTEIIEHU U KOPHU

41

42

43

[TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTEIIEHU U KOPHU

Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE
METO/Ibl PELICHUS UpPAMOHAIBHBIX
ypaBHEHUI

HppanuonanpHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN

44

HppauuonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN

45

46

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
VUPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
VPPALMOHAIILHBIX YPABHEHUN

47

48

49

50

51

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN

CaolicTBa U rpauK KOpHsI N-Oi CTENEHH Kak
(GyHKLIMU 0OpaTHOH CTENEHU C HaTypaJlbHbIM

IIoKa3arcjiemM

CaoiicTBa U rpaguK KOpHsI N-Oi CTENEHH Kak
(byHKIMU 0OpaTHOM CTENEHU C HaTypaJlbHbIM

IIoKa3aTecjiemM

KonTponbhas pabota: "CsoiicTBa u rpapuk

KOpHA N-0i1 CTEIIEHU. I/IppaI_II/IOHaJ'ILHBIe




Ne Tema ypoka Kosau4vecTBo 4acoB DJIeKTPOHHbIE

ypaBHEHUS"

59 CTePeHb C palMOHAJIBLHBIM TOKa3aTeeM U e& 1
CBOMCTBA

53 CTC}:[CHB C PaLlMOHAJILHBIM IOKa3aTeseM U e€ 1
CBOIiCcTBa

54 CTePeHb C palMOHAJILHBIM TIOKa3aTesieM U e€ 1
CBOMCTBA

55 [TokazarenbHast pyHKIINA, €€ CBOWCTBA U 1
rpaduk

56 Hcnonw3oBanue rpa:bmca GyHKIUY IS 1
pelieHus: ypaBHEHU I

57 Hcnons3oBanue rpaibm(a byHKIUY 1715 1
pelIeHUs YpaBHCHUI

58 [Tokazarenbubie ypaBHeHUs. OCHOBHbBIE } 1
METO/IbI PEIICHUs TOKA3aTeNbHBIX YPaBHEHUN

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE } 1
METOJTbI PEIICHUS TTOKA3aTeIbHBIX YPaBHEHUN

60 [lokazarenbHble ypaBHEeHUs. OCHOBHbBIE § 1
METO/IbI PEIICHHUs TOKA3aTENbHBIX YPaBHEHUN

61 Kontponbnas padota: "[lokazaTenpHas 1 1
¢byukmus. [TokasatensHble ypaBHeHUS"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudma 1

65 JlecsiTuuHbIe ¥ HATypallbHBIE TOTapU(PMBI 1

66 JlecsITHUHBIC U HATYPaATbHBIC JIOTAPUPMBI 1

67 [TpeoOpazoBaHue BRIPpAKCHUH, COTEPIKANTUX 1
Jorapupmbl

68 [IpeoOpazoBanue BhIpaXKEHUH, COAEPKAIINX 1

jorapudmsl




Tema ypoka

KoaunuecTBO 4acoB

DJIeKTPOHHbIE

[IpeoOpa3zoBanue BbIpaX)eHHI, Colep KaluX

69
Jorapupmbl

70 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U
rpaduk

71 Jlorapudmudeckas GpyHKIMs, €€ CBOKWCTBA U
rpaduk

72 Hcnonws3oBanue rpaibm(a byHKIUY 1S
pelieHus: ypaBHEHU I

73 Hcnonb3oBanue rpa:bmca byHKIMH 17151
pelieHus: ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METOBI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/BI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUN
Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE

76 METO/Ibl pelIeHuUs JTorapuPMUIECKUX
YpaBHEHUHU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEHICHUU
Jorapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PELIEHUHN
Jorapu(MUUECKUX YpaBHEHUN

79 KonTponsnas pabora: "Jlorapudmuueckas 1
dbyukmus. Jlorapupmudeckre ypaBHeHus"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAHI€HC
YHCIIOBOTO apryMeHTa

81 CuHycC, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCJIOBOIO apryMEHTa

82 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC

YHUCJIIOBOTO apryMEHTa




Tema ypoka

KoaunuecTBO 4acoB

DJIeKTPOHHbIE

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
84 onpeieJIeHue TPUTOHOMETPUUECKHUX (DYHKITHI 1
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpyKHOCTb,
85 onpeieJICHuEe TPUTOHOMETPUUECKHUX (DYHKITHI 1
YHCIIOBOTO apryMEHTa
86 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
90 Hpeo6pa3033aHHe TPUTOHOMETPUUYECKHX 1
BBIpKEHU I
91 Hpe06pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BbIp)KEHUI
92 Hpeo6pa3ouBaHHe TPUTOHOMETPUUYECKHX 1
BBIpKEHU I
93 Hpeo6pa3ouBaHHe TPUTOHOMETPHUUYECKHX 1
BBIpKEHU I
94 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
96 Perienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1
97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
98 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1
99 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1
100 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1
KonTtponbHas padora: "Tpuronomerpuyeckue
101 BBIPKEHHSI 1 TPUTOHOMETPUYECKHE 1 1

ypaBHeHus"




Ne Tema ypoka Kosau4vecTBo 4acoB DJIeKTPOHHbIE

[TocnenoBarenbHOCTH, CIIOCOOBI 3a4aHUS

102 nocjenoBaTenbHOCTed. MeTos 1
MaTeMaTHYeCKOW MHAYKIUH
MOHOTOHHBIE U OTpaHUYEHHbIE

103 MocJieI0BaTeNbHOCTH. VicTopus aHanmn3a 1
0OECKOHEYHO MaJIbIX

104 Apudmerraeckas Iporpeccus 1

105 I'eomeTpuyeckas nporpeccus 1

106 beckoHeuyHO yObIBaroI1asi reOMeTprUIecKast 1
nporpeccus

107 Cymma 66CKOH6:1H0 yObIBaroIIei 1
TreOMETPHUUECKOM MTPOTPeCcCuun

108 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT. 1
Yucno e. DopMyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIIMAIBHBIN POCT. 1
Yucno e. DopMyra CI0KHBIX POLUEHTOB

110 Hcnonp3oBaHne MpOrpeccuul It peIeHHs 1
peabHbIX 33Ja4 MPUKJIaJHOTO XapaKTepa

111 KoHntponbHas 'Pa60Ta: "ITocaenoBaTeILHOCTH 1 1
U IPOTPECCUH

112 HenpepbiBHbIE QYHKIIMU U UX CBOICTBa 1

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB 1
byHKINMA

114 CaoiicTBa (DyHKIUI HETIPEPHIBHBIX Ha 1
OTpe3Ke

115 CpoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA 1
OTpe3Ke

116 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

117 MeTto1 MTHTEPBAJIOB JUIsl PELIEHHSI HEPAaBEHCTB 1

118 MeTto1 MHTEPBAJIOB JUIsl PELIEHHSI HEPABEHCTB 1




Ne Tema ypoka Kosau4vecTBo 4acoB DJIeKTPOHHbIE
119 [IprMmeHeHre CBOMCTB HENPEPHIBHBIX 1
GYHKIUH 1S peleHust 3a1a4
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
GbyHKIMH 15 perenust 3a1a4
121 IlepBas 1 BTOpas npou3BOAHBIC (DYHKIIMH 1
122 ()HpeHeHeHH?,FCOMCTpHHCCKHﬁ(mﬂﬂCH 1
IPOM3BOIHOM
123 Onpez[eneHHf:, (bU3UYECKU CMBICIT 1
IPOM3BOTHOM
124 VYpaBHeHME KacaTeabHOU K rpaduky 1
byHKIIUN
195 YpaBHeHHe KacaTeabHOU K rpaduxy 1
byHKIIUN
126 [Ipou3BoHbIE AIIEMEHTAPHBIX (HYHKIHN 1
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
198 [IpousBoaHast CyMMBI, IIPOU3BEICHUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (DYHKITUI
129 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI
130 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS, 1
YaCTHOTO Y KOMITO3HUIINA (HYHKITUH
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHuM: "YpaBHeHuUs"
133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 1
3HaHui: "OyHKIMK"
134 Wroroas KOHTpoJIbHAS paboTa 1 1
135 Wroroas KOHTpoJIbHAS paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, CCTeMaTH3aIUs 1

3HAHUH




Ne ‘ Tema ypoka

KoaunuecTBO 4acoB

DJIeKTPOHHbIE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KonuyecTBo yacoB DJIEKTPOHHbBIE
Ne uudposbie
- Tema ypoxka
W yp Beero KOHTpﬁOJIbeIe HpaKTﬁl/I‘ICCKI/Ie 06pa3oBATETBHbIC
padoTshI padoTsbI
pecypchl
1 [IpumeHneHne Mponu3BOIHON K UCCIIET0BAHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTh U 9KCTPEMYMBI
[IpuMeHeHre TPOU3BOIHON K UCCIIEI0BaHUIO
2 N 1
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpumeHneHne mporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKUIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI
IIpuMeHeHre TPOU3BOIHON K UCCIIETOBAHHIO
4 N 1
(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumeHneHne nporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
6 [IpumeHneHne nporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
7 3HAYEHUs HENPEepbIBHOM (PyHKINU Ha 1
OTpE3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
8 3HAYEHUs HeNPEepbIBHOM (PyHKINU Ha 1
OTpE3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
9 3HAYEHUs HENPEepbIBHOM (PyHKINU Ha 1
OTpE3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
10 3HAYEHUS HeNMpPEepbIBHOM (PyHKINU Ha 1
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
11 3HAYEHUs HeNpPEepbIBHOM (PyHKIMU Ha 1

OTPEC3KC




Tema ypoka

KoanuecTBo 4acoB

DJIeKTPOHHbIE

HaXO)KILGHI/Ie HauOOIBIIEr0 1 HAUMEHBILIETO

12 3HA4YEHUs1 HeTPEPhIBHOHN (PyHKIIMH Ha 1
OTpe3Ke
[TpuMeHeHne TPOU3BOIHOMN /IS HAXOXKICHUS

13 HaWIYy4Ilero peleHus B IPUKIAIHbIX 1
3ajavax
[TpuMeHeHne TPOU3BOIHOMN /IS HAXOXKICHUS

14 HaWJIy4lIEro PEICHNS B IPUKIAIHBIX 1
3ajavax
[IpuMeHeHre NpOU3BOIHON AJIs

15 OIIpe/IeNIEHUs] CKOPOCTH U YCKOPEHUS 1
nporecca, 3alaHHOro (opMyJIoN HIU
rpaduKoM
[IpuMeHeHre NpOU3BOIHON A1

16 OIIpe/ieNIEHUs] CKOPOCTH U YCKOPEHUS 1
nporecca, 3alaHHOro (opMyIoN UITu
rpaduxom

17 Komnozunus ¢pyHkimit 1

18 Komnozunus ¢pyHkimit 1

19 Komnozunus ¢pyHkimit 1

20 FGOMeTpI/I‘IGCIfI/Ie o0Opa3bl ypaBHEHM Ha 1
KOOPJAMHATHOM IIOCKOCTH

21 FGOMeTpI/I‘IGCIfI/Ie o0Opa3bl ypaBHEHM Ha 1
KOOPJAMHATHOM TUIOCKOCTH

29 KonTponbnas pabora: "UccnenoBanue 1 1
(GyHKIUH ¢ TOMOIIBIO TPOU3BOJHON"

23 [lepBoobOpazHas, OCHOBHOE CBONCTBO 1
NepBOOOPA3HBIX

24 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKITHHA. 1
[IpaBuiia Hax0Xk/1€HUS IEPBOOOPA3HBIX

25 [TepBooOpazHble 371eMEeHTapHbIX (QYHKIUH. 1




Tema ypoka

KoanuecTBo 4acoB

DJIeKTPOHHbIE

[IpaBuiia HaXOX/I€HUS IEPBOOOPAZHBIX

Hurterpan. ['eomeTprudyeckuii CMbICIT

26
MHTErpaja

27 Beruucnenue onpenenéHHoro MHTerpaia 1o
dhopmyne HeroTona-Jlelionuma

28 Beruuciienue onpeaenéHHOro MHTErpaa 1no
dbopmynie Hetotona-Jleiioamma

29 [IpumMeHeHMe UHTErpana A1 HaXOXKACHUS
TUIOMIAIeH TUTOCKHUX (PUTYP

30 [TpumeHeHne UHTETpaa A1l HAXOXKACHUS
00bEMOB reOMETPUYECKUX TEI

31 [Tpumeps! pemenuit quddepeHnraIbHbIX
YpaBHEHUU

30 [Tpumeps! pemennii qudQepeHnraIbHbIX
ypaBHEHUH
MaremMaTHuecKoe MOJICIIMPOBAHUE PEATIbHBIX

33 MIPOIIECCOB C MOMOINBIO Ar(PepeHITHaTbHBIX
ypaBHEHUH

34 Konrtponsnas pabora: "[leppooOpaszHas u 1
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U IrpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TrpaduKu

18 Tpuronomerpuveckne GyHKIUH, UX
CBOWCTBA U TpapUKu

39 Tpuronomerpuueckue GyHKIUH, UX

CBOMCTBA U rpaduKu




Tema ypoka

KoanuecTBo 4acoB

DJIeKTPOHHbIE

OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHHIA C TTIOMOIIIBIO 1
TPUTOHOMETPHUECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPAaBHEHUH € IOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOIIbIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

43 YPaBHEHHI C TIOMOIIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUUYECKUX (QYHKLIUH. 1 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOABI PELIEHUS TTOKA3aTEIBHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/BI PELICHUS MTOKAa3aTENbHbIX 1
HEPABEHCTB

51 OCHOBHBIE METOABI PELIEHUS TIOKA3aTEIbHBIX 1
HEPaBEHCTB

52 OCHOBHBIE METO/BI PELICHUS TTOKa3aTEeNbHbIX 1
HEPABEHCTB

53 OCHOBHBIE METOABI PELLIEHUS 1
Jorapu(MUIECKUX HEPABCHCTB

54 OcCHOBHBIE METOBI PELICHUS 1

JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB




Tema ypoka

KoanuecTBo 4acoB

DJIeKTPOHHbIE

OCHOBHEBIE MCTOJbI pCHICHUS

55 norapuMUYECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(MUUECKUX HEPABEHCTB
57 OcHOBHBIE METOBI PELICHUS
UppalMoOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
HppallMOHANILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
HppallMOHANILHBIX HEPABEHCTB
60 OcHOBHBIE METOABI PELICHUS
UppaMOHALHBIX HEPABEHCTB
61 I'paduueckue MeTo b1 pemieHus
UPPalMOHATIBHBIX YPaBHEHUI
62 I'paduueckue metoab peuieHus
HPPaIMOHATILHBIX YPaBHEHUI
63 I'paduueckue MeTo b1 peieHs
MOKa3aTeIbHBIX YPABHEHUI
64 I'paduueckue MeTo bl peLeHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peLeHus
JOTapu(PMUUECKUX YpaBHEHUM
66 I'paduueckue METOIBI pELICHUS
norapuMHUYECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
JoTapu(PMUIECKUX HEPABCHCTB
I'paduueckue METOIBI pEIICHUS
68 MOKa3aTeJIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHHA
69 I'paduueckue METOIBI peIICHNUS

IIOKa3aTCJIbHBIX U J'IOl“apI/I(I)MI/I‘-ICCKI/IX




Tema ypoka

KoanuecTBo 4acoB

DJIeKTPOHHbIE

ypaBHEHUU

70

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

72

Kontponbnas padota: "MpparnmoHaibHbie,
MOKa3aTeIbHBIC U JIOTapH(PMUIECKHE
HepaBeHCTBA"

73

74

75

KomriekcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKasi POPMBI 3aIHCH
KOMIIJIEKCHOTO YUCIIa

KomriexcHele uncna. AnreOpanydeckas u
TPUTrOHOMETpHUECKasi pOPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

Apudmerrueckue onepauu ¢
KOMILJIEKCHBIMU YU CJIaMHU

76

77

ApudmeTrueckue omneparum ¢
KOMIIJICKCHBIMHA YU CJIaMU
N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJIUHATHON TUIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJIUHATHON TUIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YUCIIa
®opmyna Myaspa. Kopau N-oi1 ctenenu us3
KOMILIEKCHOI'O YHCia

81

HpI/IMCHCHI/IC KOMIIJICKCHBIX YU CCJI OJIA
peICHUA (bl/ISI/I‘IeCKI/IX U rCOMCTPHUICCKUX
3agaq




Ne Tema ypoka KounyecTBO 4yacoB DJIeKTPOHHbIE

82 KOHT]?‘OJ'IBHa}I pabora: "KoMruiekcHbIe 1 1
yucia

83 HatypanbHble u 1enbie urncia 1

84 HarypanbHble u 1enble ynucna 1

85 [IpuMeHeHne npu3HAKOB ACIIUMOCTH LETBIX 1
quce

86 [IpuMeHeHne npu3HAKOB ACIIUMOCTH LETBIX 1
qucen

87 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX 1
yucen: HOJl u HOK

88 [IpuMeHeHne nprU3HAKOB ACIIUMOCTH LETBIX 1
yucen: HOJl u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX 1
YHUCEJI: OCTATKH 110 MOIYJIIO

90 [IpuMeHeHne nNpU3HAKOB ACIIUMOCTHU LETBIX 1
YHCell: OCTATKU MO0 MOIYIIO
[IpuMeHeHne npu3HaKOB AEIUMOCTH LETbIX

91 yucen: anroput™ EBkiuaa s pemeHus 1
3a/1a4 B LIEJIBIX YMCIIaX

92 KOHTp”OJ'II)HaSI pabora: "Teopus 1eNIbIX 1 1
YyuCeln
Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCWIIBHBIE CHCTEMBI H CHCTEMBI- 1
CJIEeJICTBHS
Cucrema v COBOKYITHOCTh YPAaBHEHHIA.

94 PaBHOCHIIbHBIE CHCTEMBI I CHCTEMBI- 1
CJIeJICTBHS

95 OcHOBHBIE METO/Ibl PEIICHUS CHCTEM 1 1
COBOKYITHOCTEH palliOHATBHBIX YPAaBHEHUI

96 OcHOBHBIE METO/Ibl PELLICHIs CHCTEM 1 1
COBOKYIHOCTEH UppariOHAIbHBIX




Tema ypoka

KoanuecTBo 4acoB

DJIeKTPOHHbIE

ypaBHEHUU

97

98

OCHOBHBIE METOBI PEILIEHUS CUCTEM U
COBOKYITHOCTEH IT0KA3aTEIbHbIX YPABHECHUI
OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH IIOKA3aTEJIbHBIX YPaBHEHUN

99

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

100

101

102

103

104

OcHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(PMUUECKUX
YpaBHEHUU

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, UHTEPIPETALUs [I0JTyYEHHBIX
pE3yJIbTaTOB

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3a/1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKU3HU, UHTEPIIPETALUs NIOJY4YEHHBIX
pE3yJIbTAaTOB

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKU3HU, UHTEPIIPETALUs IIOJY4CHHBIX
pE3yJIbTAaTOB

Kontponbras pabora: "Cuctemsr
panMoHaIbHBIX, UPPAIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
ypaBHeHui"

105

PanvoHaneHbIE ypaBHEHMS C MapaMeTpaMu




Ne Tema ypoka KounyecTBO 4yacoB DJIeKTPOHHbIE
106 PanmonansHbIe HEpaBEHCTBA C TTapaMETPAMHU 1
107 PanmoHansHbIE CHCTEMBI C TTapaMeTpaMu 1
108 WppaumonanbHble ypaBHEHUS, HEPABEHCTBA 1
C mapamMeTpamMu

109 HppanmoHaibHbIe CHCTEMBI C TapaMeTpaMu 1

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

111 IToka3zaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA 1
C mapameTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢ ITapaMeTpamMu 1

114 Tpuronomerpuyeckue ypaBHEHHUS C 1
napameTpamu

115 Tpuronomerpuieckrne HepaBeHCTBA C 1
napameTpamu

116 TpuroHoMeTpuveckne CHCTEMBI C 1
napameTpamu
ITocTpoenue u uccienoBaHue

117 MaTeMaTH4ECKHX Moienei peabHbIX 1
CUTYaIUH C IOMOIIBI0 YPaBHEHUH C
napameTpamu
[TocTpoeHue u uccnenoBaHue

118 MaTEeMaTHIECKHX MojieJiel pealbHbIX } 1
CUTYaluii C TOMOIIBIO CUCTEM YPaBHEHHUH C
napameTpamu
ITocTpoenue u uccieq0BaHuE

119 MaTeMaTHIECKHX MOJIENIel peaTbHBIX } 1
CUTYaIUH C OMOIIBI0 CUCTEM YPaBHEHHI C
napamMeTpamu

120 Kontponbnas padota: "3agauu ¢ 1 1

napaMmerpamu”




Tema ypoka

KoanuecTBo 4acoB

DJIeKTPOHHbIE

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

121 S " 1
3HaHuM: "YpaBHEHUA
199 [ToBTOpeHmEe, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "YpaBHeHus"
123 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL 1
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"
124 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "HepaBencrpa"
9 [ToBTOpeHME, 006001IIEHNE, CHCTEMATH3AIUS
125 3HaHuii: "HepaBencrpa" 1
[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
126 3HaHuii: "HepaBencrna" 1
197 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS 1
3HaHuii: "[IpousBogHas u e€ npumeHenue"
128 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "lIponsBoanas u e€ npumeHeHue"
129 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 1
3HaHui: "[IponsBoaHas u e€ npumeHeHue"
130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "MHTErpan u ero npumMeHeHue"
131 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
13 3HaHui: "OyHkun" 1
133 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 1
3HaHuil: "OyHkun"
134 WroroBas koHTpoJIbHAs paboTa 1 1
135 WToroBast KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1

3HAHUH




Ne ‘ Tema ypoka

KoanuecTBo 4acoB

DJIeKTPOHHbIE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10







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

* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaIN3a, T€OMETPHSL.
Anrebpa u Havasa MaTeMaTudeckoro ananusa, 11 kmace/ Komsarua FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe 001IECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Anrebpa n Hayaja MaTeMaTUYecKoro aHanusa. Junakruyeckue marepuainsl. 10-
11 knacc: 6a30BbIil U yrityosnennsiii ypoBau/[M.U. [llabynun, M.B. TkaueBa, H.E

®denopona] - M.: [Ipocsemienue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

- OTKpBITHIN OaHK 3a1aHui 110 MaTeMaTrke WWW.fipi.ru

- OenepanpHbIi LEHTP TECTUPOBAHUS WWW.rustest.ru

- Pemy EI'D https://ege.sdamgia.ru

http://school-collection.edu.ru/collection/matematika/ —
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