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MNOACHUTEJIBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJTHUM W3 HauOoJliee 3HAYMMBIX B MPOTPAMME CPEIHEro OOIIero oOpa3oBaHUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0ydYaloIUXcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MH(GOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca OOydJaromuecs OBIIAJEBAOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Haual MaTeMaTUYECKOTOo aHalu3a 3aKiaJ(bIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JNajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKLHUSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JIOKa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTHYECKUMHU OTKPBITHSIMHA U UX aBTOPAMH.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JESATENIbHOCTH, TpeOyIoleld MPOJOJDKUTENIbHONM  KOHUEHTPAalMd BHUMAaHMS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HayalaM MaTeMaTHYeCKOTro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype ydeOHOro kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATeIIbHO-MEeTOANYecKue TuHIM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATENbHO-METOANYECKHE JHHUM H3YYaloTCsl Ha MPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKUX Kak anredpa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCIIeI0BaTeIbHO (hopMHUpyeTCs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOSI MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCs MHOXKECTBAa HATypajbHBIX, IIENbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palroHaNbHBIX M HPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE ONEpalny, a TakKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTETMIEHH HAa MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ui PELICHUs pa3IUYHbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmero o0pa3oBaHHs, MOCKOJIBKY B KaxuJI0M
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbrare oOydJarmIuecss OBIAJAEBAIOT PAa3jMYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUU, HEPABEHCTB W CHUCTEM, a TakXke 3anad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIICIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJCHUE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copepxarenbHasi JIMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHHE YMEHUI
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJWUT  JAJbHEWIIeEe  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3()QPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjieTaeTcs ¢ APYrMMH JIMHUSMHU y4e0OHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi cofep)KaTebHON JIMHUN HalleJIeH Ha Pa3BUTHE YMEHUI
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHM.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEeAeNsiTb MX HauOONbIIME W HAUMEHbIINE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAWJIydlllee pEHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPACIIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs: y3HaIT O



BBIJIAIONTUXCSI PE3yIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eckou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxkHO [aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, GOPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMii, WCCIACAOBAHMS DJTHX MOJENIed C TIOMOIIBIO armapara anreOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MpoOJeMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Havasna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4yaca B HEZIEINIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOGedt W MPOLEHTOB IS
peLIECHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTpAcel 3HAaHUN U PEaJIbHON KU3HMU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUsI-CleACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOIrOWIEHbl OT OJHOW MEepEeMEHHOU. JlelieHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. Pellienre TpUroHoMeTpuyeCKnX ypaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMH. MarTpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHUH M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
YKU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuun. Hanbosnbiiee 1 HauMeHblee 3Ha4eHus1 QyHKIMKM HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTHM B pEAJIbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HUKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneyHo yObiBaromas
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
IpOrpeccuy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. @opmynna CIOKHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHbIE (QyHKIMH W HX CBoMcTBAa. ToukuM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHeHHMe CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcaamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucremMa W COBOKYNHOCTh YpaBHEHUH UM HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUIEHUHU 33]ay U3 JAPYTHX Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHOM [JIi HAXOXKIECHUS HAWIY4ylIero peuieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOILIBI0 U depeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLeyp TPaKIaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI U JAPYroe), YMEHHE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC JKU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAHHE BIMSHUSA
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenpbl, IJIAaHUPOBAHME IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKh Kak c]epbl 4YeloBEUeCKOM IesATEeNbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATU, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHus y4eOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BbEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TakKe BbIABUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXIEHUA C CYKICHHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.



PeryasiTuBHbIe YHHMBepPCcAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUS C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW WH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTATOB, BIAICThH
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIlecca M pe3yJbTaTa pEIIeHUs
MaTeMaTUYECKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YIhTaTOB NEATCILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl mMpU pelmeHuu YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbl pabOT, JOrOBapuUBaThCs, OOCYXKIaTh TMPOLECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyHmHoBbIX ¢opmax paboThl (0OCyxkaeHUs, OOMEH MHEHHUIA,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJAaja B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kuaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHATIU3ay:

Yucia ¥ BIYMCICHUSA:

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: PAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPAUUOHATBHOE YHCIO, MHOXECTBA
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOU KU3HU,



IPUMEHATH NPUOMKEHHBIC BBIYUCIICHUS, MTPaBUIa OKPYTIICHHUS, TPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IPAKTUYECKUX 3aJ1a4 U IPEJCTABJICHUS JaHHbIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTETICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpPUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTaPUPMBL;

cBOOOJHO ONEPUPOBATH TMOHATUSAMU: CHUHYC, KOCHHYC, TAHTE€HC, KOTaHTEHC
YHICIIOBOTO apTyMEHTA,

ONEPUPOBAThH MOHATHAMH: apKCUHYC, aQPKKOCHUHYC U apKTaHT€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBeHCTBA:

cBOOOIHO ONEpPUPOBATh MOHATHUAMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
paBHOCUJIbHBIC YPAaBHEHUS U YpaBHEHUS-CIICACTBHS, PABHOCWILHBIC HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
palMoHaNbHBIX YpPaBHEHHUH, TNPUMEHSATh METOJ HWHTEPBAJIOB JMJIs pElICHUs
HEPaBEHCTB;

CBOOOIHO OMNEPHUPOBATh MOHSATHUSAMHU: MHOTOWIEH OT OJHOM TEepEeMEHHOMH,
MHOTOYJI€H ¢ IedbIMH Ko3(p(dULUUEeHTaMH, KOPHM MHOrOuYjieHa, HPUMEHAThH
JIeJIeHNe MHOTOYJIEHAa Ha MHOTOWJIEH C OCTaTKOM, TeopeMmy besy u teopemy Buera
JUISL pellieHus 3a/1ay;

CBOOOMIHO OMEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpHUlla, OMpPEISIUTEIh MaTPHUIBl 2 X 2 W €ero TeOMETPUYECKUH CMBICH,
UCIIOJIb30BaTh CBOWCTBA ompeaenuTens 2 X 2 Juisl BBIYMCICHUS €ro 3HaueHus,
OPUMEHATH ONPEACNTUTENN MJIi PELIEHUS CHUCTEMbl JIMHEWHBIX ypaBHEHUH,
MOJICTTUPOBATh PEaNbHBIC CUTYAI[MH C TIOMOIIBIO CHCTEMbI TUHEHHBIX YpaBHEHUH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJENTU C TIOMOIIBI0 MATPHUI[ W ONpEACITUTENCH,
UHTEPIIPETUPOBATH MOTYUYCHHBIN pe3yibTar;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKCHUM,

BBITIOJHSATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COJEPIKAIINX CTETICHU C
palMOHaIbHBIM IIOKA3aTENEM;

UCITI0JIb30BaTh CBOMCTBa norapumMoB TUTS npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;



cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHuyuecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PAaBHOCHIBHBIX
NEePEXO0B HIIM OCYILLECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHUE (HOPMYJIIBI Il TPe0Opa3OBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAuMbIe (OpPMYIbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBaTh pEaJlbHblE CUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIAThH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anreopsbl.

DOyHkuuu U rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUH, KoMmMo3uius GyHKIUM, Trpaduk GyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPyHKINUU, HYJTH (YHKIIHHA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OINEpUPOBaTh MOHATHSAMH: UYETHbIE M HEUETHbIE (DYHKIMH,
nepuoanyeckre (QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAKCUMYyMbl U
MUHUMYMBl (DyHKIIMK, HaumOoJblllee M HAWMMEHbIIEe 3HAaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LENbIM [OKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIHMHM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HaTypaJbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTUYHas U IAPOOHO-JTMHEWHas
(GYHKIUH, BBITIOIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U IOCTPOCHHUE UX TPaPUKOB;

CcBOOOJIHO OMNEpHUPOBATh MOHATHSMH: IOKa3aTelabHas M JorapudmMuyeckas
GyHKUIMH, UX CBOMCTBA U TrpauKH, HMCIOJIb30BATh MX TIpa@UKUA [JIs PEIICHUS
YPaBHEHHUI;

CcBOOOMIHO OMEpUPOBATH TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesesieHue TPUTOHOMETPUUECKUX (QYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUUN JUId  HCCIEAOBaHUS TPOLECCOB U
3aBHCHMOCTEH TIpU pElIeHUH 3a7ad U3 JPYTHX YYeOHBIX MPEAMETOB U peaTbHON
’KU3HU, BbIpaXXaTh (POPMYyJIaMU 3aBUCUMOCTH MEX/Y BEIMUMHAMU;

Hauyana maTeMaTH4eCcKOro aHaamu3a:

cBOOOJIHO ONEpUPOBATh MOHATUAMHU: apu(pMeThyecKkas MU TeOMEeTpUUYeCcKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUEcKasi MPOrpeccus, TMHEHHBIN U



AKCIIOHEHITUATBLHBIA POCT, (JOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHUE
O KOHCTaHTE;

WCIIOJB30BaTh MPOTPECCUU ISl PEUICHUS pealbHBbIX 3aJlady MPUKIAJTHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHUSIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATEILHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE MOCIEI0BATEILHOCTH,
MOHMMATh OCHOBBI 3apOKJCHUSI MAaTeMaTHYECKOro aHajiu3a KaK aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OMNEPUPOBATH TMOHATUSIMH: HENPEPhIBHbIE (PYHKIUU, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJIHO OIEpUPOBATHh MOHATHEM: (YHKIIMS, HEMpEephiBHAS Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsi pEIICHUs 3a/1ay4;

CBOOOJTHO OINEpPUPOBATH TMOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh TTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3UIIUU
IBYX (DYHKIIUH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIB30BaTh T€OMETPUUECKUA W (UBUYECKUM CMBICT MPOU3BOJHON ISt
pelieHus 3aaad.

MHo:xecTBa M JIOTHUKA:

CBOOOJHO  OMEpUpPOBATH  TMOHSATUSIMHU: MHOXKECTBO, ONEpalud  Haj
MHOECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart JJisl ONMCaHUs PeajbHbIX
MPOIIECCOB U SIBJIICHUMN, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJTHO OMEPUPOBATH TOHATUSIMH: OIPEACIICHUE, TEeOopeMa, ypaBHEHHE-
CJIeICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0BEKTA, T0KA3aTeIbCTBO, PABHOCUIILHbIE
ypaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MIPEMETHBIC PE3yJIbTAaThl IO OTACIBHBIM TeMaM pabouell mporpaMmbl Y4eOHOTO
Kypca «Anrebpa U Hauaja MaTeMaTHYECKOT0 aHATN3a»:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJHO OMNEpPUPOBaTh TMOHATHUSAMM: HATypaJlbHOE U II€JI0€ YHUCJIO,
MHOKECTBA HATypaJbHBIX U LEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4ncen sl pelIeHUs 3a]a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJYJIO, 3alHUChIBATh
HaTypaJbHbIE YHUCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OTMEpUPOBATh MOHATHUAMH: KOMILIEKCHOE YHCIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEJCTaBIATh KOMIUICKCHBIE YHCIia B anreOpandeckol u



TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalii ¢ HUMHU U
n300pakaTh Ha KOOPJMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKA3aTEJIbHbIE U
Jorapu(MUUECKUe HEpPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATh OTOOp KOpHEW MIpU pPEHIEHWH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBAaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOoOXoauMmble  (OPMYJIBI sl PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYNHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTpBhl;

IPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHs YPABHEHUI U HEPaBEHCTB, a
TaKXe 3a/1a4 ¢ MapaMeTpaMH;

MOJIEJIMPOBATh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAXECHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHWEM ammapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUHN U TPAPUKHU:

CTpOUTHh TpadUKU KOMMO3UIMHU (GYHKIUI C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEIOBAHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH TMOHATUSAMHU: TPaPUKA TPUTOHOMETPUUECKHUX
byHKIMIA;

OPUMEHATh (QYHKIUM JI1 MOJCJIUPOBAHMUS M HCCIIEIOBAaHHUS peaslbHbIX
IIPOLIECCOB.

Havajia MaTeMaTH4YeCKOro aHajmu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIEN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HanOoJblllee U HAaMMEHbIIee 3HaAUCHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTPE3KE;



UCIIONIb30BaTh MPOU3BOJHYIO JUISI HAXOXKJIEHUS HAWIydllIero pelIeHUs B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHYECKUX, 3aJayax, i
OTIpE/IETICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJoi WM
rpaduKom;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IepBooOpasHas, OmNpeAcTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHBIX (YHKIMNA M BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocraBieHus U pepeHInaIbHbIX YpaBHEHUH;

pemaTth MPUKIAJAHBIE 33a4d, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO U
bu3NYECKOTo XapakTepa, CpeICTBAMI MAaTEMaTHIECKOTO aHAJIHN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KouaunuyecTBO yacon
HaumMeHnoBanue
I Ppa3jiejoB U TeM B Kontpoabusie IIpakTuueckue JuaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTeIbHbIE PECYPChI
cero
/' mporpammbl padoThI padoThI
n
MHOKeCTBO
JIeHCTBUTEIILHBIX
yrcen. MHOrO4JIEHBI.
PanuvonanbHnie 24 1 https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-
YpPaBHEHUA U 9102/ratcionalnye-chisla-povtorenie-11250
HEpPaBEHCTBA.
CucTteMbl THHEHHBIX
ypaBHEHUNU
OyHKINUU U TPAPUKH. https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-
CrenenHast QyHKIUS C 12 1 ratcionalnym-pokazatelem-korni-stepennye-funktcii-
LEJIBIM MTOKA3aTEIEM 11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-9158
Apudmernueckuii
pud . https://urok.1c.ru/library/mathematics/lektsii_po_matematike_
KOpPEHb N-0 CTENEHMU. . . , . .
15 1 algebra/8 irratsionalnye_uravneniya/8_10_primenenie_svoystv
HppanunonanbHsie . . . .
_funktsiy_pri_reshenii_irratsio
ypaBHEHUS
ITokazarenpHast . . . .
https://urok.1c.ru/library/mathematics/lektsii_po_matematike_
byHKIHS. : o
m 10 1 algebra/10_pokazatelnaya_funktsiya_uravneniya_i_neravenstva
oKazare e
KASATCIRHDT /198788.phd
ypaBHEHUS
Jlorapudmmueckas 18 1 https://urok.1c.ru/library/mathematics/lektsii_po_matematike_

byHKIHS.

algebra/11_logarifmicheskie_uravneniya/11_1 vyrazheniya_s_|




Jlorapudmmueckue
YpaBHEHHS

ogarifmami/198752.phd

Tpuronomerpuueckue
BBIPAKCHUS U
ypaBHEHUs

[TocnenoBarenbHOCTH
Y IIPOTPECCUU
HenpepriBabie

byHKIIH.
[TpouzBoaHas

22

10

20

https://www.yaklass.ru/p/algebra#tprogram-10-klass

https://urok.1c.ru/library/mathematics/lektsii_po_matematike_
algebra/6_arifmeticheskaya_progressiya/198740.phd

https://urok.1c.ru/library/mathematics/lektsii_po_matematike_
algebra/13_kasatelnye_k_grafikam_funktsiy/13 3 uravnenie_k
asatelnoy/198786.phd

IToBTOpEHME,
000011eHNE,
CHCTEeMaTH3aIus
3HAHUH

OBIIEE KOJIMYECTBO
YACOB 10
[NPOTPAMME

136

10




11 KJIACC

Ne KoanyecTBO 4acoB
HaumMenoBanue
N pa3lejoB U TeM B Kontponbubie IIpakTHyeckue duekTpoHHbIe (LM PpoBHIE) 00pa3oBaTeibHbIE PeCyPChl
cero
/  mporpaMmbl padoThI pa6oThI
n
HccnenoBanue ) )
. https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-
GyHKIMi ¢ . : . o - -
22 1 primenenie-proizvodnoi-dlia-issledovaniia-funktcii-
IIOMOIIBIO . . .. .
. 9147/issledovanie-funktcii-na-monotonnost-i-ekstremumy-11226
MIPOU3BOIHOMN
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-
[lepBooOpasnas u . .
12 1 neopredelennye-i-opredelennye-integraly-9151/neopredelennye-
HHTETpan
p i-opredelennye-integraly-metody-integrirovaniia-9153
I'padpuxu
TPUTOHOMETPUUYECKHU https://urok.1c.ru/library/mathematics/virtualnye_laboratorii_po
X QyHKIHH. 14 1 _matematike_7_11_kl/grafiki_funktsiy/interaktivnye_issledovaniy
TpuroHomeTpudecku a/4483.phd
€ HEpaBEHCTBA
UppanmonanbHbIe,
bp https://urok.1c.ru/library/mathematics/lektsii_po_matematike_al
MMOKa3aTeIIbHEBIC U . . . .
o 24 1 gebra/9_irratsionalnye_neravenstva/9_1_prosteyshie_irratsional
JIorapu(PMHUIECKHE
p nye_neravenstva/198777.phd
HEpPABEHCTBA
KommekcHble uncia 10 1 https://lib.myschool.edu.ru/content/3411
HarypanbHbie u
b 10 1
LIeJIbIe Yncia
CucreMsl
palMOHAIBHBIX, 12 1 https://lib.myschool.edu.ru/content/3430

HppauOHAJILHBIX




MOKa3aTeIbHBIX U
JorapupMUUEecKux
ypaBHEHUU

3agauu ¢
napaMeTpamu

[ToBTOpEHME,

0000111eHHE, 16 5

cucreMaTu3anusa

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 136 10
I[TPOT'PAMME

https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-
neravenstva-9121/uravneniia-i-neravenstva-s-parametrom-9173







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4gecTBO 4acoB

Bcero

MHO0K€eCTBO, ONEpaLIMK HAJl MHOKECTBAMH M UX CBOMCTBA

Huarpammsbl Ditnepa-Benna

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO armapara Jyisi pelieHus 3a1a4

4 Panmonanehbie uncna. OOBIKHOBEHHBIC U IECATUYHBIC TPOOH, TPOLICHTHI, OECKOHEYHBIC 1
MIePUOIUYECKHE TpoOH

5 CraproBasi [uarHoctuueckasi pabora 1

5 Panmonanshbie uncna. OOBIKHOBEHHBIC M IECATUYHBIC TPOOH, TPOLICHTHI, OECKOHEYHBIC 1
MePUOANYECKHE 1podU

7 [IpumeneHnue npoOeli U IPOLIEHTOB IS PEeIISHUS TPUKIIATHBIX 3a/1a4 1
[Ipumenenue npoOeli M MPOLIEHTOB ISl PEIICHUS MPUKIIATHBIX 3a/1a4 1
JleiicTBUTENbHBIC YKCa. PaiioHanbHbIe U HPpallMOHANIbHBIE YHCIIa 1

10 Apudmernueckue oneparnuu ¢ AeHCTBUTEILHBIMU YUCITaMU 1

11 Moaynp A€iCTBUTEIBLHOTO YHUCIIA U €r0 CBOMCTBA 1

12 [Tpubmmx€HHBIE BEIYUCIICHUS], PABUIIA OKPYTIICHUS, IPUKUIKA U OIICHKA Pe3yJibTaTa 1
BEIUHMCIICHUH

13 OcHOBHBIE METOBI PEIICHUS IENBIX U APOOHO-PAIIMOHANILHBIX YPaBHEHUI U HEPABCHCTB

14 OCHOBHBIE METOTBI PEIIEHHUS LETbIX U APOOHO-pAIMOHATBHBIX YPaBHEHUI 1 HEPABEHCTB

15 OcCHOBHBIE METOBI PELICHUS IENBIX U APOOHO-PAIIMOHATILHBIX YPaBHEHUH U HEPABCHCTB

16 MHorousieHsl OT OJJHOM nepeMeHHOu. JleleHne MHOro4YIeHa Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema 1
bezy

17 MHuorounensl ¢ 1iensiMu ko3 durinenramu. Teopema Bueta 1




18

Pemrenne cucreM TMHENHBIX YPaBHEHUN

19 Pemenue cucreM TUHEHHBIX ypaBHEHU

20 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTeslb MaTpULbl 2X2, €ro reOMETPUYECKUM 1
CMBICJI ¥ CBOICTBA; BEIUMCIIEHUE €I0 3HAYEHUS

21 Onpenenurens MaTpuLpl 2X2, €ro TeOMETPUYECKUI CMBICI U CBOICTBA; BBIYUCIIEHUE €TI0 1
3HAYEHUs

22 IIpuMeHeHue onpenennuTels A peleHUs] CUCTEMbI IMHEHHBIX YpaBHEHUH

23 Pemenne npukiiagHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUN

24 Perienue npukiagHbIX 3aa4u ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX YPaBHEHUI

o5 KonTponbnas padora Nel no teme "PanuonansHble ypaBHEHUsI U HepaBeHCTBA. CrucTeMbl 1
JIMHEWHBIX YpaBHEHUN"

26 @yukus, crocoOsl 3ananus GpyHknun. Bzanmuo o6patasie pynkuuu. Komnosunus ¢yHKmi

27 I'paduk pynkumuu. dnemeHTapHbie mpeodpazoBanus rpadukoB GpyHKIUN

28 OO6nactp ornpeneneHus: © MHOXKeCTBO 3HaueHnH pynkun. Hym dynkmum. [IpomexyTku 3HaK 1
MOCTOSTHCTBA

29 Yérnuble 1 HeuéTHble pyHKUMU. [lepuoanueckue pyHkmu. [IpoMexyTku MOHOTOHHOCTH 1
byHKIMN

30 Maxkcumymbl 1 MUHUMYMBI OyHKIMH. Hanbomnpiee 1 HanMeHbIee 3Ha4eHne QyHKIUN Ha 1
MIPOMEKYTKE

31 JluneiiHas, kBaipaTUuHas U ApOoOHO-TMHEIHAS PYHKIIMU 1

32 DeMeHTapHOe Ucciel0BaHue U MTOCTPOEHUE rpauKoB 3TUX (YHKIMHA 1

33 DJIeMEHTapHOE UCCIICIOBAaHUE U TTOCTPOCHHE TPa(UKOB ATUX (DYHKITHIH 1

34 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1

35 CreneHsb ¢ LIeJIBIM IToKa3aTeneM. buaom HeroToHa 1

36 CrenenHast GyHKIHUS C HATYpaJbHBIM U LIEJbIM Noka3aTeneM. E€ cBoiicTBa u rpadux 1

37 KonTponbnas padora Ne2 no teme "Crenennas ¢pynkius. E€ coiictBa u rpaduk" 1

38 Apudmerndeckuil KOpeHb HaTypalbHOW CTETIEHHU U €r0 CBOICTBA 1




39 Apudmernieckuil KOpeHb HaTypaJIbHOW CTETIEHU U €r0 CBOMCTBA 1
40 [IpeoOpazoBaHus YHCIOBBIX BRIPAKCHHUH, COJEPIKAIIUX CTEIICHN U KOPHHU 1
41 [TpeoOpa3oBaHus YUCIOBBIX BHIPAKECHUH, COACPIKAIINX CTEIICHU U KOPHH 1
42 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA, COJIEPIKANTNX CTETICHH U KOPHH 1
43 Uppanmonansueie ypaBHeHHUs. OCHOBHBIE METObI PEIICHUS UPPAIIMOHATIBHBIX YPaBHEHHIH 1
44 Wppanmonanshble ypaBHeHHUs. OCHOBHBIE METObI PELLIEHUS UPPALIMOHATIbHBIX YPaBHEHUN 1
45 Wppanmonansueie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUSI UPPALIMOHATILHBIX YPaBHEHHM 1
46 PaBHOCWIIBHBIE TIEPEXOIbI B PEIICHUN HPPAIIMOHAIBHBIX YPaBHCHUN 1
47 PaBHOCUIIbHBIE TIEpEXObl B PEUICHUH UPPALIMOHAIBHBIX YPaBHEHUN 1
48 PaBHOCWIIBHBIE TIEPEXOIbI B PEIICHUN HPPAIIMOHAIBHBIX YPaBHCHUN 1
49 PaBHOCUIIbHBIE TIEPEXO/Ibl B PELICHUN UPPALIMOHAIBHBIX YPABHEHUN 1
50 CoiicTBa u rpaduk KOpHS N-0if cTeNeHN Kak (yHKIIMKA 0OOpaTHON CTEIIEHH C HATypaIbHBIM 1
[I0Ka3aresieM
51 CaoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHH KaK PYHKIIMH 0OpaTHOW CTENEHH C HATYPaJIbHBIM 1
MOoKa3areieM
59 KontponbHas padora Ne3 o teme "CBoiicTBa u rpaduk KOpHs N-0if ctenenu. MppanuonanbHble 1
ypaBHeHuUs"
53 CreneHb ¢ palluOHAJIBLHBIM [TOKA3aTeIeM U €€ CBOWMCTBA 1
54 CreneHs ¢ palmoOHaIbHBIM MTOKA3aTeIeM U e€ CBOMCTBa 1
55 CreneHsb ¢ palMOHaJIbHBIM ITOKAa3aTeNIeM U €€ CBONCTBA 1
56 [TokazarenpHas QyHKIHs, €€ CBOWcTBA U TpaduK 1
57 Ucnons3zoBanne rpaduka QyHKIUN 1)1 pEIICHUS] ypaBHEHU I 1
58 Hcnons3oBanue rpaduka GyHKINUU I pEelIeHUs] ypaBHEHU I 1
59 [TokazarenpHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS MTOKa3aTeIbHBIX YPaBHEHUN 1
60 [TokazaTenpHbIe ypaBHEeHUS. OCHOBHBIE METO/IBI PEIICHUS MOKA3aTEeIbHBIX YPaBHEHUHN 1
61 [TokazarenpHbie ypaBHEeHUSI. OCHOBHBIE METO/IBI PEIICHHSI TOKA3aTeNbHBIX YPaBHEHUI 1




62

Kontponsnas padora Ne4 o teme "Ilokaszarensnas ¢pynkuus. [lokasarensuble ypaBHEeHHS"

1
63 Jlorapudwm yucna. CoiicTsa jorapudpma 1
64 Jlorapudwm uucna. CpoiicTa orapupma 1
65 Jlorapudwm uucna. CpoiicTa iorapugpma 1
66 JlecsaTUYHBIC U HATypaJIbHBIC JOTapU(PMBbI 1
67 JlecATUYHBIE U HATypaAJIbHBIE JTOTapH (MBI 1
68 [IpeobOpazoBanme BhIpaXEHUN, COIEPKAIIMX JIOTapU(MBbI 1
69 [IpeobpazoBaHue BEIpaXEHUH, COACPIKAIIUX JTOTAPHPMBI 1
70 [IpeobOpazoBanue BeIpaXKEHUM, COIEpKAIIUX JOTaprUPMbI 1
71 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpauK 1
72 Jlorapudmuueckas pynkuus, e€ cBoiicTBa u rpapuk 1
73 Hcnonp3oBanue rpaduka QyHKIUM Ui PELICHUsT YPaBHEHUI 1
74 Hcnons3oBanue rpaduka GyHKINUU AJI pEelICHUs] ypaBHEHUI 1
75 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOABI PEIICHUS JIOTapU(PMUIECKUX YPaBHEHHH 1
76 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbIE METObI pEIIEHUS JTorapu(PMUIECKUX YpaBHEHUH 1
77 Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/IbI PELIEHUS] IOTapUPMUUECKUX YpaBHEHUI 1
78 PaBHOCHIIbHBIE TIEpEXObl B PELICHUH JIOTapU(PMUUECKUX YpaBHEHUIN 1
79 PaBHOCHIIbHBIE TTEPEXO/Ibl B pEIIEHUH JOrapu(pMUUECKUX YPaBHEHUN 1
80 KonrtponsHast padora Ne5 o teme "Jlorapudmuueckast pyHnkius. Jlorapugmmuaeckie ypaBHeHHS " 1
81 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC YMCIIOBOTO apryMeHTa 1
82 CuHyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO apTyMEHTa 1
83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOT0 apryMeHTa 1
84 ApKCHHYC, apKKOCHHYC ¥ apKTAaHI'€HC YHCIOBOTO apryMeHTa 1
85 Tpuronomerpuueckas OKpy>KHOCTb, OIIPE/IEICHHE TPUTOHOMETPUYECKUX (PYHKIUIH YUCIOBOTO 1

apryMeHTa

86 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIpe/IeJIeHHE TPUTOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO 1




aprymeHTa

87 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1
90 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUI 1
92 [IpeoOpazoBaHye TPUTOHOMETPUUYECKUX BBHIPAKCHHI 1
93 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX BBIPAKECHUH 1
94 [IpeobpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUM 1
95 Pemenne TpuroHOMeTpUYECKUX YpaBHEHHUN 1
96 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUN 1
97 Pemenne TpuroHOMeTpUYECKUX YpaBHEHHUN 1
98 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUN 1
99 Pemienne TpUroHOMETPHUUECKUX ypaBHEHHUI 1
100 Pemenne TpUroHoMEeTpUYECKUX YpaBHEHUN 1
101 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
102 KonTponbnas padota Ne6 no teme "TpuroHomeTpuyeckue BoIpa)KeHUs U TPUTOHOMETPUUYECKHE 1
ypaBHEHUS"
103 ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUs IOCIEI0BAaTEIbHOCTEH. MeTo MaTeMaTH4eCcKoi 1
UHAYKLIUT
104 MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIIE0BATENLHOCTH. MicTOpHs aHann3a 6ECKOHEYHO MaJIbIX 1
105 Apudmerndeckas Iporpeccus 1
106 I'eomeTpryeckas mporpeccus 1
107 beckoneuHo yObIBarolasi reoMeTprUUecKast Iporpeccust 1
108 CymMma O0eCKOHEYHO YOBIBAIOIICH TeOMETPHUECKOHN MPOTPECCHH 1
109 JIMHENHBIN 1 SKCIOHEHIMAIBHBIA pocT. Yncio e. @opmyIia CI0KHBIX TPOLIEHTOB 1




110

JIMHENHBIN ¥ SKCIOHEHUMAIIbHBIN pocT. Yucno e. @opmyiia CII0KHBIX IPOLIEHTOB

1
111 Vcnonb30BaHue Nporpeccuu Ui pelieHns pealbHbIX 331a4 IPUKIAJHOIO XapakTepa 1
112 KonTponpnas padota Ne7 mo Teme "IlocnenoBarenbHOCTH U porpeccun” 1
113 HenpepbiBHBIE QYHKIINU U UX CBOMCTBA 1
114 Touka pa3pbeiBa. AcUMITOTHI rpaduKOB PYHKITUN 1
115 CBoiicTBa (yHKIMI HETIPEPBIBHBIX HAa OTPE3KE 1
116 CpoiicTBa GyHKIMIA HETIPEPHIBHBIX HA OTPE3KE 1
117 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1
118 MeToa HHTEPBAJIOB ISl PELICHUS HEPABEHCTB 1
119 Meroa MHTEPBAJIOB JUIsl PELLIEHUS HEPABEHCTB 1
120 [IpumeneHue CBOMCTB HENMPEPHIBHBIX (YHKIUH 7S pelIeHHs 3a1a4 1
121 [TpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIWHN ISl pEIICHHS 33124 1
122 [lepBas u BTOpasi NpOU3BOAHbBIE PYHKIINH 1
123 Onpenenenne, TeOMETPUICCKUI CMBICI TPOU3BOTHOM 1
124 Onpenenenue, GU3MUECKUI CMBICT TPOU3BOAHOMN 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky QpyHKUINN 1
126 VYpaBHeHHE KacaTeNbHOU K TpaQuKy HyHKIHN 1
127 [Tpon3BoiHbIE NIEMEHTAPHBIX (GYHKLINH 1
128 [Ipon3BoiHBIE AEMEHTAPHBIX (PYHKINH 1
129 [Tpon3BosHas CyMMBl, IPOU3BEICHHS], YACTHOI'O M KOMIO3ULIUU (QYHKIUH 1
130 [Ipon3BoiHast CYyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3ULIUU (QYHKIUI 1
131 ITpou3BoHast CyMMBI, IPOU3BEICHHS, YACTHOT'O M KOMIO3ULIUU (PYHKIUH 1
132 KonTpomnbras padota Ne§ mo Teme "IIponsBoHas" 1
133 [ToBTOpeHue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
134 [ToBTOpenue, 06061eHne, cucreMaTn3anus 3HaHui: "Oynkuun" 1
135 ['omoBast mpoMekyTOUHAs aTTeCTALMS 1




136 [ToBTOpEeHME, 00600IIEHNE, CHCTEeMAaTH3allusl 3SHAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

Koan4gecTBO 4acoB

Ne i/ Tema ypoka
Bcero
1 [ToBTOpenue kypca anredpsr 10 knacca 1
2 [ToBTOpenue kypca anredpsr 10 knacca 1
3 [ToBTOpenue kypca anredpsl 10 knacca 1
4 Bxoanas koHTpoabHas padbora 1
3) [TpumeHeHre TpPON3BOTHON K UCCIIETOBAHHIO (PYHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
6 [IpumeHneHne MpoU3BOIHON K HCCIEI0BAaHUIO (DYHKIIUI HA MOHOTOHHOCTh M 9KCTPEMYMBbI 1
7 [TpumeHeHrne TpON3BOTHON K UCCIIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTB M OKCTPEMYMBI 1
8 [IpumeHeHne MpOU3BOIHON K HCCIEA0BaHUIO (DYHKIIMH HA MOHOTOHHOCTb U KCTPEMYMBbI 1
9 [TpumeHeHrne TpON3BOTHON K UCCIIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTB M OKCTPEMYMBI 1
10 [IpumeHneHne MpoOU3BOIHON K HCCIeI0BAaHUIO (DYHKIIUI HA MOHOTOHHOCTh M 9KCTPEMYMBbI 1
11 Haxosxenne HanOobIero 1 HAMMEHBIIIETO 3HAYEHHUST HETIPEPHIBHON (DYHKITMM Ha OTpE3Ke 1
12 Haxosxnenne HanOoJbIIero 1 HAMMEHBIIET0 3HaYeHUsI HeTIPePhIBHOM (PYHKIIMM HA OTpe3Ke 1
13 Haxoxnenne HauboIb111ero 1 HaMEHbILIEr0 3HAYeHHsI HETIPEPhIBHOM (PYHKIIMK Ha OTpe3Ke 1
14 HaxosxneHne HauOoJbIIero 1 HAMMEHbIIETO 3HAYSHHS HEMPEPbIBHON (PYHKIIMU HA OTPE3Ke 1
15 Haxoxnenne HauboIb111ero 1 HaMEHbILIEr0 3HAYeHHsI HETIPEPhIBHOM (PYHKIIMK Ha OTpe3Ke 1
16 Haxoxnenne HauboIb111ero 1 HAaMMEHbILIEr0 3HAYEHHsI HETIPEPHIBHOM (PYHKIIMK Ha OTpE3Ke 1
17 [IpumeHeHne MPON3BOIHON JUISl HAXOKACHHSI HAWTYUIIEro PEICHUs B IPUKIIAIHBIX 3aa4ax 1
18 [IpumeHneHne Mpor3BOIHON /IS HAXOXKACHHS HAWTYUILIEro PeleHus B MPUKJIaJHBIX 3a7adax 1
19 [IpumeHeHne MPON3BOIHON Ul ONPEAEIIEHNS CKOPOCTH M YCKOPEHUS IIPOLECCa, 3aJaHHOTO 1
dbopmyoit i rpadpukoM
20 [IpumeneHne Mpou3BOIHOM ISl ONIPEIEIEHHUs] CKOPOCTH M YCKOPEHHUS MpoLiecca, 3a1aHHOTO 1

dhopmynoit wim rpagukom




21 Kommosurus ¢hyHKImit 1
22 Kommnosumus hyHkmmi 1
23 Kommosurus ¢hyHKImit 1
24 I'eomerpuueckue 0Opa3pl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1
25 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha KOOPAUHATHOMN TIJIOCKOCTH 1
26 KonTponbnas padota Nel mo Teme "HccnenoBanne GyHKINN ¢ TOMOIIBIO TPOU3BOIHOMN" 1
27 [TepBooOpasHas, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
28 [TepBooOpasubie aneMeHTapHBIX QyHKIHA. [IpaBria HaxoXAeHUs IEpBOOOPA3HBIX 1
29 [TepBoobOpasnbie anemMeHTapHbIX GyHKIUH. [IpaBuia Hax0XKACHHS TEPBOOOPA3HBIX 1
30 WuTterpan. ['eomeTpuyuecKuii CMbICT HHTETpajia 1
31 Brruncnenue onpenenénnoro uaterpana no popmysie Herotona-JleiiOnuna 1
32 Brruucnenue onpenenéunoro uarerpaia mno popmyne Hetotona-Jleitonuna 1
33 [IpumeneHne nHTErpana 1Jig HaX0XACHUS IJI0MAAe! IIOCKUX GUryp 1
34 [TpumeHeHne UHTErpaNa Al HAXOXKACHUS 00bEMOB FrEOMETPUIECKUX TEI 1
35 [Tpumeps! pemeHunit qudepeHranbHbIX ypaBHEHUN 1
36 [Ipumeps! pemieHnit AU pepeHnnanbHbIX ypaBHEHUH 1
37 MareMatrnueckoe MOACIMPOBAHUE PEATBHBIX TIPOIECCOB C TOMOIIBI0 TU(hepeHITHATBHBIX 1
ypaBHEHHH
38 KontponbHas pabora Ne2 o teme "IlepBoobpaznas u unterpan” 1
39 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 1
40 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
41 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpapuKu 1
42 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1
43 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TpapUKu 1
44 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKON OKPY>KHOCTH 1
45 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C TOMOIIBIO0 TPUTOHOMETPUYECKON OKPYKHOCTH 1




46 OT00p KOpHEH TPUTOHOMETPUYECKHX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUIECKON OKPYKHOCTH 1
47 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO TPUTOHOMETPUUYECKON OKPY’KHOCTH 1
48 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1
49 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1
50 Pemenne TpuroHOMeTpUYECKUX HEPABCHCTB 1
o1 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1
59 Kontponbnas padota Ne3 no teme "I'padpuiku TpuronomeTpudeckux QpyHKITUH. 1
Tpuronomerpuueckrue HepaBeHcTBA"
53 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
54 OCHOBHbBIE METO/IbI PELLICHUs T0Ka3aTeIbHBIX HEPABEHCTB 1
55 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
56 OCHOBHbBIE METO/IbI PELLIEHUs T0Ka3aTeIbHBIX HEPABEHCTB 1
S7 OCHOBHBIE METO/bI PELLIEHUS JOrapu(PMUIECKUX HEPABEHCTB 1
58 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
59 OCHOBHbBIE METO/IbI peLIeHUs JJorapu(pMUUECKUX HEPABEHCTB 1
60 OCHOBHBIE METOIBI PEeIIECHUS JIOTapU(PMUIECKUX HEPABEHCTB 1
61 OCHOBHbBIE METO/IbI PELICHUS UPPALIIOHAIBHBIX HEPABEHCTB 1
62 OCHOBHBIE METOJIBI PEIICHHS HPPAIIIOHATLHBIX HEPABEHCTB 1
63 OCHOBHbBIE METO/IbI PELICHUS UPPALIIOHAIBHBIX HEPABEHCTB 1
64 OCHOBHBIE METO/bI PELICHUS UPPALIOHATIbHBIX HEPABEHCTB 1
65 I'paduueckue MeTO bl peLIeHNs UPPALlMOHATIBHBIX YPAaBHEHUN 1
66 I'paduueckue METOIBI PEICHUS UPPAITMOHABHBIX YPaBHEHHH 1
67 I'paduueckue MeTOIbl pEeLICHHs MOKa3aTeIbHbIX ypaBHEHUN 1
68 I'paduueckue METOIBI PEIICHNS TOKA3aTeIbHBIX HEPABESHCTB 1
69 I'paduueckue MeTobI pelIeHus Jorapu(pMUIECKIX YpaBHEHU I 1
70 I'padueckue MeToabl pereHus JorapupMUIecKuX HEPaBEHCTB 1




71 I'paduueckue METOIbI PEeLICHUS JTOTAPHUPMHUUECKIX HEPABECHCTB 1
72 I'paduaeckue MeTompl pemIeHnsl MOKa3aTeIbHbIX U JTOTapU(PMUUYECKUX YPpaBHECHUI 1
73 I'paduueckue METOIBI PEeLICHNS TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHHUN 1
74 I'paduueckue MeTOIBI PELICHNS TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB 1
75 I'paduveckre MeToapl pelIeHns MOKa3aTeIbHbIX U JOorapu(hMHUUECKIX HEPABEHCTB 1
76 KonTponbnas padota Ne4 mo teme "HpparnmonansHbie, TOKa3aTeNbHBIE U Jorapu(Muueckue 1
HepaBeHcTBa"
77 KommekcHble uncna. Anredpandeckas 1 TPUrOHOMETpHUYecKast OpMbI 3aMCH KOMITJIEKCHOTO 1
qucia
78 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETPHUYECKask OPMBI 3aIMCH KOMITJIEKCHOTO 1
qucia
79 Apudmernueckue onepaniy ¢ KOMIICKCHBIMH YHCIaMU 1
80 Apudmerndeckue ornepanuu ¢ KOMIIEKCHBIMA YUCIIAMH 1
81 N300paskeHre KOMIUIEKCHBIX YUCEI Ha KOOPAWHATHOH MIIOCKOCTH 1
82 N300parkeHre KOMIUIEKCHBIX YUCEN Ha KOOPAWHATHOM MI0CKOCTH 1
83 dopmyna Myaspa. Kopau N-0if cTeneHN W3 KOMILIEKCHOTO YHCIa 1
84 ®opmyna Myaspa. KopHu N-0if cTeneHy u3 KOMIJIEKCHOTO YUCIIa 1
85 [TpuMeHeHne KOMIUIEKCHBIX YHCEeN IS pelieHns (GU3NIECKUX H TEOMETPUIECKUX 3a1a4 1
86 Kontpomnsnas pabora Ne5 o teme "KommiekcHble yncna" 1
87 HarypanbHble u 1ienble ynucna 1
88 HatypanbHble u ensie uncia 1
89 [TpuMeHeHre TPU3HAKOB IETMMOCTH TIEITBIX YUCET 1
90 [TpuMeHeHne TPU3HAKOB JIETMMOCTH IIeIBIX YUCEI 1
91 IIpumenenne npusHakoB aeaumocty nensix yucen: HOJl n HOK 1
92 [Ipumenenue nmpusHakoB aenumoctu nenbix yucen: HOJl u HOK 1
93 [TpuMeHeHHne TPU3HAKOB JIETUMOCTH IIEIBIX YUCEI: OCTATKH MO0 MOJTYJIIO 1




94 [IpuMeHeHne NMPU3HAKOB ACIUMOCTH LEIbIX YHCEI: OCTATKU [0 MOIYJIIO 1
95 [IpuMeHeHre NpU3HAKOB IEIMMOCTH LEIbIX YUCeNl: alropuT™M EBKinza /Ui penieHus 3ajad B 1
LEJIBIX YUCIIax
96 Kontponbnas padota Ne6 o reme "Teopus nensix yucen" 1
97 Cucrtema 1 COBOKYITHOCTh YpaBHEHUl. PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-CIICACTBHUS 1
98 Cucrtema U COBOKYITHOCTb YpaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS 1
99 OCHOBHBIE METO/IbI PELLICHHS CUCTEM U COBOKYITHOCTEH pallMOHATIBHBIX ypaBHEHUN 1
100 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH MppaIlMOHAIbHBIX YpaBHEHHH 1
101 OCHOBHBIE METO/bI PELIEHUSI CUCTEM U COBOKYITHOCTEHN IOKA3aTEJIbHBIX YPaBHEHUN 1
102 OCHOBHbBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH 1MOKa3aTeIbHBIX YPaBHEHHH 1
103 OCHOBHBIE METO/IBI PEIICHUS CUCTEM U COBOKYITHOCTEH JIOTapU(MHUUECKUX yPaBHECHUIA 1
104 OCHOBHbBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEH JIOrapu(pMUUECKUX ypaBHEHUN 1
105 [IpuMeHeHHe CHCTEM K PeIIeHUI0 MaTeMaTHYECKUX 3aa4 M 3324 U3 Pa3IMUHbIX 00JacTell HayKu 1
U peaJIbHOM KHU3HH, UHTEPIPETALUS OTYYEHHBIX PE3yJIbTaTOB
106 [TpuMeHeHne CHCTEM K PelIeHUI0 MaTeMaTHYECKUX 3aad M 3a]1a9 U3 Pa3IUNIHbIX 00JIacTell HAyKH 1
Y peaIbHOM KHU3HH, HHTEPIIPETALUS TIOIYIEHHBIX PE3YIbTaTOB
107 [TpuMeHeHne HepaBEeHCTB K PELICHUIO MaTEMAaTHUECKUX 3a/1a4 U 3a/1a4 U3 Pa3JInYHbIX o0acTei 1
HAYKH U pealbHOM KHU3HH, UHTEPIPETALNs OTYUEHHBIX PE3yIbTaToOB
108 KonTponbnas padora Ne7 no teme "CucreMbl pallMOHaNbHbBIX, HPPALMOHATIBHBIX MOKA3aTEeIbHbIX 1
U Jlorapu()MUYEeCKUX ypaBHEHU"
109 ParmonanbHbie ypaBHEHHUS C TapaMeTpaMu 1
110 PanmonasibHble HEpaBEHCTBA € TapaMeTpamMu 1
111 PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMHu 1
112 WppatmonanbHble ypaBHEHHUs, HEPABEHCTBA C ITapaMeTpaMHU 1
113 HppanmoHanbHbIle CUCTEMBI C TApaMeTpaMu 1
114 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu 1




115 IlokazarenabHbIE CUCTEMBI C ITapaMeTpaMu 1
116 JlorapudmMuueckue ypaBHEHHsI, HEpAaBEHCTBA C IMapaMeTpamMu 1
117 Jlorapudmuueckue cuCTEMbI ¢ TapaMeTpamMu 1
118 TpuronomeTpuueckue ypaBHEHHUs C lIapaMeTpaMu 1
119 TpuronomeTpuueckre HEPaBEHCTBA C TApaMETPaAMHU 1
120 TpuronomeTpruyeckue CUCTEMBI ¢ IapaMeTpaMu 1
121 [TocTpoenue u uccieqoBaHre MaTEMAaTUYECKUX MOJIENIEH PeabHBIX CUTYAIUi C TOMOLIBIO 1
ypaBHEHUH C mapameTpaMu
122 [TocTpoenue u UcclieJOBaHUE MATEMATHUECKUX MOJICNICH PEaTbHBIX CHTYAIUH C ITOMOIIBIO 1
CUCTEM ypaBHECHHUU C TIapaMeTpaMu
123 [TocTpoenue u uccneqoBaHre MaTEMAaTHYECKUX MOJIENIeH PeabHBIX CUTYAIUi C TOMOIIBIO 1
CUCTEM ypaBHECHHUU C TIapaMeTpaMu
124 KonTponbnas padota Ne§ mo teme "3anaun ¢ napamerpamu” 1
125 [ToBTOpeHME, 0000IIeHNE, cHcTeMaTH3alus 3HaHui: ""Y paBHeHus" 1
126 [ToBTOpeHue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
127 [ToBTOpEeHMEe, 006001IeHNE, cucTeMaTH3alus 3HaHui: "YpaBHeHus. Cuctembl ypaBHEHUI" 1
128 [ToBTOpeHnue, 0606meHue, cucreMaTu3anus 3Hanui: "HepaBenctsa" 1
129 [ToBTOpeHme, 0600mEeHNe, cucTeMaTu3anus 3Hannii: "HepaBencTra" 1
130 [ToBTOpenue, 06006meHne, cucTemaTu3anus 3Hanuii: "[IponsBoaHas u e€ npumeHeHue" 1
131 [ToBTOpeHue, 06061eHNe, cucTemaTr3anus 3HaHui: "[Ipon3Boanas u e€ npumeHeHue" 1
132 IToBTOpenue, o0o0mIeHNe, cucteMaTi3anys 3Hanuil: "MHTerpan u ero npuMeHeHue" 1
133 [ToBTOpeHME, 0000IIeHNE, cucTeMaTH3alus 3HaHni: "Oyakmn" 1
134 [ToBTOpeHnue, 06001meHne, cucTeMaTu3anus 3HaHui: "OyHkun" 1
135 HToroBasi KOHTpOJIbHASA paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3aINsT 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MareMaruka: anredpa v Hauajla MaTeMaTUYECKOTO aHaIn3a, FTEOMETPHSL.
AnreOpa u Hadana MmaTemMaTudeckoro ananusa, 10 kimacc/ Hukonmsckuii C.M.,
[ToranoB M.K., PemernuxoB H.H. u npyrue, AkupnonepHoe o0I111eCTBO
«M3natenbctBo «IIpocBenienne»

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHAIN3a, TeOMETPHSI.
AnreOpa u Hadana MaTeMaTudeckoro ananusa, 11 kmacc/ Hukonsckuit C.M.,
[ToranoB M.K., PemernuxoB H.H. u npyrue, AkuinonepHoe o0111eCTBO
«3narensctBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA
AnreOpa u Hauana aHanu3a. Junaktudeckue matepuansl. 10 kiacc.
/M.K.Ilotamos, A.B.Illeekun. — M.: [IpocBemenue

AnreOpa u Hauana aHanu3a. Jlunaktudeckue marepuansl. 11 kiace.

/M.K.Iloranos, A.B.llleBkun. — M.: IIpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-9102/ratcionalnye-chisla-
povtorenie-11250
https://urok.1c.ru/library/mathematics/lektsii_po_matematike_algebra/8_irratsionalnye_uravneni
ya/8_10_primenenie_svoystv_funktsiy pri_reshenii_irratsio

https://lib.myschool.edu.ru/content/3411



