MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MunuctepcTBo 00pa3oBaHusi M HayKu 3a0aiKaIbCKOI0 Kpast
KomuTer no ynpapJ/jieHu10 00pa3oBaHMeM MYHHMIMIIAJILHOIO paiioHa

r.Kpacumokamenck u KpacHokameHckuii paiion

MBOY "Mapryuekckas COLI"

PACCMOTPEHO YTBEPXJIEHO

Ha 3aceJaHuu Hupextop MBOY

METOJIMYECKOT0 COBETA "Mapryuekckas COII"
3IMP MaxeeBa H.A. Cunopenko H.I'.

[Iporokon Nel [Ipuka3z NelO1

ot «28» 08 2023 . ot «30» 08 2023 r.

\\ OOKYMEHT nognucaH
-

Z'f,.f;w
6,% 3NEKTPOHHOM NOANUCHIO
R

cBeaeHus o ceptudmKare an

cepruduKaT:  00cfe8ff610000000005f6
snapeney: Cupopenko H.I., gupexkrop MBOY "Mapryuerckaa COLL"
AeidcteuTeneH: ¢ 14/12/2022 r. no 08/03/2024 r.

PABOYASI ITIPOTPAMMA
(ID 2018371)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOro aHAJIn3a.
Yriy0/eHHblil YPOBEHDb)

1t o0ydaroruxcst 10 — 11 xmaccos

Mapryuek, 2023



MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (QOpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUI Pa3BUTHS SKOHOMHKHU U OOIIECTBEHHON JKU3HHU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTeMaTHYECKOIO aHallu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pELIEHUH, 3HAKOMATCA €  NpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercs Kak uepe3 Yy4eOHBbId MaTepuall, CIOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

B ocnoBe Mmeroauku oOydeHus aiareOpe M HayajlaM MaTeMaTH4eCKOro
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANYecKre TuHuM: «Yncna
U BBIYUCIICHU», «DyHKINUU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Y4alOTCsl Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
Jpyr JIpyra W MOCTETEHHO HACHIIIAACh HOBBIMH TEMaMU W paszjaenamu. JaHHBIH
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
goruka u apyrue. Ilo Mepe Toro kak oOywaromiuecs OBJIAJIEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTYaIluH, PUMEHSITh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, IS
peIeHUsI CaMOCTOSITENFHO C(HOPMYITHUPOBAHHON MAaTeMaTHYECKOM 3aJaud, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111eT0 00pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YMCJIOBBIC BBIpaXXEHUsS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalolMMCS MHOXKECTBAa HATypalbHBIX, IEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJayd M OIepaluu: JIeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUPA, HIMPOKO HCIONB3YIOTCS O000OIICHHE U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbrare 0OydJarmuecs OBIAJEBAIOT PA3IMYHBIMH  METOJaMHU  PEHICHHUS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIeOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, MPHU PEIICHUHN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAXKECHUU,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJIbHBIMU  (OpMaMH,  TPEICTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOoIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
nepersieTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (POPMYJIaMH 3aBUCUMOCTH MEKITY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4Hoil dopme: aHATUTHYECKOU, rpaduueckoil u crmoBecHoi. Ero u3ydenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYIIECTBEHHO PaCIIMPHUTh KPyI KaK MaTeMaTHYECKUX, TaK U NPHUKJIAJHBIX 3aj]ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpolueccoB. JlaHHas colep)kareibHas JHWHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT Hau0oJiee YHUBEPCATIbHBIN S3BIK, OOBEIUHSIONINN BCE pa3JIeibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €ro JJisi BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHUYECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIMPOBAHUS, KOTOPBIC MPU3BAHbBI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapaTa ajreOpbl H
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIN U3 Pa3/eioB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MPOoOJIeMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTUYECKOTO aHATN3a.

Ha wusyuenue yueOHOro kypca «AnreOpa W Hadajla MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe TNepuoauueckue Jpoodu. [lpuMeHeHue npoOel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa M €ro cBoicTBa. [IpubnmxE€HHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJEIIEN PEalbHOM CHUTyaldd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuit. 'paduk  QyHkImu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHHUMYMBbI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa MW rpaduk KOpHS N-OM cTermeHu Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHHEe TPUTOHOMETPUUYECKHUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuil. CBoiicTBa (PyHKIMH HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
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 KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELIEHWH 3a4ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTeld HayKu M peajbHOU
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonpl pelieHUs YpaBHEHU M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

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

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uarerpaia mno ¢popmysie Hetorona-JleiOuuna.

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

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHA 00YYaOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C UX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyKI€HH, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAaHHME IIEHHOCTH TPYAOJIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



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

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
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 cpenbl, IJIaHUPOBAHWE IIOCTYNKOB W OIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKHd Kak c]epbl 4YeIoBEeYeCKOW MJesATEIbHOCTH, JTaloB ¢
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 PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaium,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpaTh crHoco0 pemieHuss ydeOHOW 3anayu  (CpaBHUBAaTh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

MCIIOJIB30BaTh BOMPOCHl KakK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyUpOBaTh  BOMPOCH,  (UKCHPYIONIUE  MPOTHUBOpEUHE,  MPoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIEeCKOTO 00BEKTa, SIBICHHS, IIPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHNI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAKXKE BbBIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJISI PELICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSTEIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHWS MO XOAY PEIICHUS 3alauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUsI, COIMOCTABISTh CBOU CYXIEHUA C CYXKICHHUSIMU JPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perIeHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYATbHOMN
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHmoBbIX GopMax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yucaa 1 BBIYUCTICHUA:

CcBOOOJIHO OINEpPUPOBATh MOHATUAMU: PAIMOHAJIBHOE YHCIIO, OECKOHEUHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPALOHAIIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YUCIIA,

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

OPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TPaBUIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a4/1a4 U MPEJCTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pPallMOHAJIBHBIX YPaBHEHWM, IIPUMEHATh METOJ HWHTEPBAIOB JUIA PEIICHUSA
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOIHO ONEpUpOBaTh TMOHATHUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAIlUU C IIOMOILBI CUCTEMBI JIMHEUHBIX YPaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHUs, HAXOAUTh UX PELIEHHS C IOMOILBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEoOXoAuMmble (GOpPMyJIbI  JUIsl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTH OIpPENETCHUS U MHOXKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCUIMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCIIOHEHLUAIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (OYHKIUH, 3HATH IPOU3BOIHBIC SJIEMEHTAPHBIX (PDYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IPU PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBATh TMOHATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0yuenus B 11 kuacce oOydwaromuics TOJYYHUT CIIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypajbHBIX M LEJbIX YUCEN, HUCIOJIb30BATh MPU3HAKH AECITUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

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

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJB30BAaHUMEM ammapara aireOphl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM INIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro ¢GopMyson WU
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HaXOJUTh IUIOLIA/IU TIOCKUX (GUTYp U 0OBEMBI TEJ C MOMOIIIBIO HHTETpana;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konu4yecrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.
M .P
1 HOTOTICHE! auHOHaﬂbHHi YPaBHemi 24 1 https://m.eds00.ru/886719bc
HepaBeHCTBA. CHCTEMBbl TMHEHHBIX
ypaBHEHUH
o .
2 yuiuus i rpacuii. Crenenuas pyniuus c 12 1 https://m.eds00.ru/886719bc
L[eJIbIM TIOKa3aTesIeM
A i n-oi .
3 pumeTiCcKnit KOpeHs N-0if crernerit 15 1 https://m.eds00.ru/886719bc
WppaunoHaibHble ypaBHEHUS
I1 B!
4 oxasatenbHas pymias. lloxasarensrie 10 1 https://m.eds00.ru/886719bc
YpaBHEHUs
Jlorapudmuueckas GyHKIUS.
5 18 1 https://m.eds00.ru/886719bc
Jlorapumuueckne ypaBHEHUs
T
6 PHFOHOMETPHHACCIHE BLIpAKCHI T 22 1 https://m.eds00.ru/886719bc
yYpaBHEHUs
7 [TocnenoBaTenbHOCTH M MPOTPECCUN 10 https://m.eds00.ru/886719bc
8 HenpepsiBable pynkuuu. [IponzBoanas 20 1 https://m.eds00.ru/886719bc
9 HOBTOPeHI/Ie, 000011IeHHEe, CUCTEMATH3 IS 5 5 https://m.edsoo.ru/886719bc
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10



https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
" .
1 CCHeHOBaHIfe yHKuHHA ¢ mOMOUBIO 22 1 https://m.edso00.ru/886719bc
MIPOU3BOIHOM
2 [TepBooOpasHast u HHTETpa 12 1 https://m.eds00.ru/886719bc
r 78
3 PaGHICH TPHIOHOMCTPHNCCKHX (yHKILti 14 1 https://m.eds00.ru/886719bc
Tpuronomerpuieckrue HepaBeHCTBA
nu
4 PPATHOHAIBELIC, TIOKASITCILHHE 1 24 1 https://m.edso00.ru/886719bc
norapuMUIECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10 https://m.edso00.ru/886719bc
6 Harypanbnble u 1iensie yucia 10 https://m.eds00.ru/886719bc
CucreMbl palliOHaTbHBIX, HPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1 https://m.eds00.ru/886719bc
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1 https://m.eds00.ru/886719bhc
I1
9 OBTOP eHe, 000DILIeHNE, CHCTeMATH3AN A 16 2 https://m.edso00.ru/886719bc
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10



https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886719bc




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnnuyectBo yacos
Ne i/m Tema ypoka KoHTpoJbHbIE
Bcero
padoTsbI

MHOXeCTBO, OIlepaluy HaJ MHOKECTBAMM U UX CBOMCTBA 1
Huarpammsl Ditniepa-Benna

3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT'O anapara Jijisl pelieHus 3a1a4

4 Panmonansueie ynciaa. OObIKHOBEHHBIE U IECSITUYHbIE JPOOHU, IPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

5 Pannonanbublie yncna. OObIKHOBEHHBIE U AECATUYHbBIE APOOU, IIPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

6 [Ipumenenue nqpobeit u MPOLEHTOB JUIsl pEIIeHUs IPUKIaIHbIX 33/1a4 1

7 [Tpumenenue apoOei U MPOLIEHTOB IS PEIICHUs PUKIAIHBIX 33124 1

8 [eiicTBuTenbHbIe ynciia. PaninoHanbHble U HpPallMOHAIIBHBIC YHCIIA 1

U(PMETUYECKUE ONIEPALINN C IEHCTBUTEIBHBIMU YNCIAMU

9 A 1

10 Moynbs A€HCTBUTEIBRHOIO YMCIIA U €T0 CBOMCTBA 1

1 [TpubnnxEHHBIE BEIYUCIECHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA 1
pe3yJIbTaTa BIUYMCICHUN

12 OcHOBHBIE METOIbI PELIEHUS LEJIbIX U APOOHO-PAIMOHATILHBIX YPaBHEHUM 1
Y HEPAaBEHCTB

13 OcHOBHBIE METOIbI PELIEHUs LENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUI 1
Y HEPaBEHCTB

14 OCHOBHBIE METO/IbI pEIICHUS LIEJbIX U IPOOHO-PAIIMOHAIBHBIX YPAaBHEHUI 1
Y HEPAaBEHCTB

15 MHoOroueHs! OT OJJHOM NEpEMEHHOM. JleleHne MHOro4IeHa Ha MHOTO4JIEH 1



¢ octatkom. Teopema be3sy

16 MHuorowiensl ¢ 1ienpiMu kodddurmentamu. Teopema Buera

17 Pemenne cucreM IMHENHBIX YPaBHEHUN

18 Pewienne cucreM IMHENHBIX YPaBHEHUH 1

19 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpULlbl 2X2, 1
€ro reOMeTpUYECKUN CMBICII U CBOICTBA; BEIYMCIIEHUE €r0 3HAUCHUS

20 Ornpeaenurens MaTpUIbl 2X2, €ro TeOMETPUUYECKUN CMBICI U CBOMCTBA; 1
BBIYUCIICHHUE €r0 3HAUYCHUS

21 [TpuMeHeHue ornpeesIuTeNs A pelleHUs] CHCTEMbI IMHEHHBIX YpaBHEHUH

22 Pemenue npuknaaHpixX 3a7a4 ¢ MOMOILBI CUCTEMBI JIMHEWHBIX YPABHEHHI

23 Penienne npukiagHbIX 3aa4 C IOMOIIbIO CUCTEMbI IMHEHHBIX YpaBHEHUH

24 KonTtponbnast padora: "PannonanbpHble ypaBHEHHS U HEPABEHCTBA. 1
CucreMbl TUHENHBIX ypaBHEHUN"

o5 Oynkuus, crocoosl 3ananus GpyHkuu. BzanmMuo oOpatHbie GyHKIHU. 1
Kommozumus ¢pyHKIui

26 I'padux GpyHkuu. DnemMeHTapHble IpeoOpa3oBaHus rpagukoB GyHKIUN 1

97 O6unacTp onpeneneHuss 1 MHOXKECTBO 3HaueHU Gpynkunu. Hymu ¢pyHkimm. 1
[TpomexxyTKH 3HAaK MMOCTOSTHCTBA

28 Yértable u HeuéTHbIe pyHKUUU. [lepuoanyeckue pyHkuuu. [pomexyTku 1
MOHOTOHHOCTH (PYHKIIHH

29 MaxkcumyMbl 1 MUHUMYMBI pyHKIMH. HanOosnbiiee 1 HauMeHblee 1
3HaYeHHe (PYHKLIUHU HA IPOMEKYTKE

30 JluHeliHas, KBapaTUIHAS ¥ IPOOHO-TMHEWHAS PyHKIIUU 1

31 DJeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE IPa(UKOB ITUX (PYyHKIHIA 1

32 DJeMeHTapHOe UCCIIEIOBAaHKE U TIOCTPOCHUE TPa(UKOB ITUX (PYHKITHIA 1

33 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1

34 Crenenb ¢ nensiM nokasareneMm. bunom Herotona 1




CrenenHast GyHKIUS C HATYypaIbHBIM U IIENIBIM MOKa3zarenaeMm. E€ cBoiicTBa

35 1
u rpaduk

36 Kontponsnas padora: "Crenennas pynkuus. E€ cBoiicta u rpaduk” 1

37 Apudmerndeckuii KOpeHb HaTYpaIbHOW CTETICHH B €T0 CBOMCTBA 1

38 Apudmerndeckuii KOpeHb HaTypaJIbHOW CTETIEHHU U €r0 CBOMCTBA 1

39 [IpeoOpa3zoBaHms YUCITOBBIX BRIPAKECHHH, COACPIKAIIUX CTETICHH U KOPHH 1

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTENICHH U KOPHH 1

41 [TpeoOpa3oBaHuUs YUCIIOBBIX BBIPAXKEHUH, COJIEPKAILUX CTEIIEHU U KOPHU 1

42 Wppanmonansueie ypaBHeHus1. OCHOBHBIE METO/IbI PELICHUS 1
UpPPAMOHATIBHBIX YPaBHECHUN

43 HppaunonanbHble ypaBHeHUsl. OCHOBHBIE METO/BI pEIICHUS 1
UpPPAMOHATIBHBIX YPaBHECHUN

44 HppaunonanbHble ypaBHeHUsl. OCHOBHBIE METO/BI pEIICHUS 1
UppaLMOHATIBHBIX YPAaBHEHUN

45 PaBHOCWIBHBIE ITEPEXO/BI B PELICHUU UPPALUOHAIBHBIX YPABHEHUN 1

46 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIIEHUHN UPPALIMOHAIBHBIX YPABHEHUI 1

47 PaBHOCWIIBHBIE ITEPEXO/BI B PELIEHUN UPPALUOHAIBHBIX YPABHEHUN 1

48 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIIEHUN UPPALMOHAIBHBIX YPaBHEHUH 1

49 CaoiicTBa U rpaguK KOpHsI N-0i CTeNeHH Kak GyHKIIMN 00paTHOM cTeneHn 1
C HaTypaJIbHbIM IIOKa3aTeneM

50 CaoiicTBa U rpaguK KOpHsI N-0i CTENeHH Kak GyHKIIMH 00paTHOM cTeneHn 1
C HaTypaJIbHbIM ITOKa3aTeaeM

51 KonTtponbHas padota: "CBoiicTBa 1 rpaguk KOpHs N-0i CTENEHH. 1
WppannonanbHbie ypaBHeHHS"

52 CrerneHb ¢ pallmOHAIBLHBIM [TOKa3aTeleM U e€ CBOWCTBa 1

53 CreneHb ¢ paliMOHAIbLHBIM TIOKa3aTeIeM U e€ CBOWCTBA

54 CreneHs ¢ palluOHATBHBIM MTOKa3aTeeM U €€ CBOMCTBA




55 [oxa3zatenpHast GpyHKIMA, €€ cBoiicTBa U rpaduk 1

56 Hcnonb3oBanue rpaduka GyHKIUN 1)1 pEIICHUsT ypaBHECHUI

S7 Hcnonp3oBanue rpaduka QyHKIUH Ui PELICHUs YPaBHEHUI

58 [Toxa3zatenbHble ypaBHeHUSI. OCHOBHbBIE METO/IbI PEIICHUS MTOKA3aTeIbHbBIX 1
ypaBHEHHIA

59 [Toka3zarenbHble ypaBHEeHHUs. OCHOBHBIE METO/bI PEIICHUS T0KA3aTEIbHBIX 1
ypaBHEHU M

60 [Toxa3zatenbHble ypaBHeHUS. OCHOBHBIE METOBI PEIICHUS TOKA3aTEIBHBIX 1
ypaBHEHHIA

61 Konrponsnas pabora: "[lokazarensHast Gpynkuus. [TokasarenbHbie 1
ypaBHEeHHUA"

62 Jlorapudm yucna. CoiicTBa norapudpma 1

63 Jlorapudwm yucia. CBoiicTBa orapugma 1

64 Jlorapudm yucna. CoiicTBa norapudpma 1

65 JlecATHYHBIE U HATYpAIbHBIC JTOTapH(PMBI 1

66 JlecaTuuHbIE U HaTypaJIbHbIE JOTapH(PMbI 1

67 [TpeobpazoBanme BeIpaKEHUM, COAEPKAIINX JTOTAPUDMBbI 1

68 [TpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIIMX JIOTapU(PMBI 1

69 [IpeoOpa3oBanme BEIpaXEHUH, COAEPIKANUX JTorapr(GMbI 1

70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U rpaduK 1

71 Jlorapudmuueckas GyHKUUsA, €€ CBONCTBA U rpapuK 1

72 Wcnonb3oBanue rpaduka QyHKINY U1 pellIeHUs] ypaBHEHU N 1

73 Hcnonp3oBanue rpaduka QyHKIMM Ui PELICHNs] YpaBHEHU I 1

72 Jlorapudmmueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS 1
Jorapu(pMUUECKUX YpaBHEHHM

75 Jlorapugmuueckue ypaBHeHUs. OCHOBHbBIE METOBI PEIICHUS 1

JOrapupMHUUECKUX YpaBHEHUI




Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOBI PEIICHUS

76 . L
aorapu(pMUUECKUX YpaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIICHUH JIOTapU(MUUECKUX YPaBHEHHHA

78 PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUH JOTapu(hMUUECKIX YPaBHEHUH

79 KonTtponsnas padora: "Jlorapupmuueckas Gynkuus. Jlorapupmudeckue 1
ypaBHEeHHUA"

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO apryMeHTa 1

81 CuHyc, KOCHUHYC, TAHT€HC ¥ KOTAaHT€HC YUCIIOBOTO apryMeHTa 1

82 ApKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMEHTa 1

83 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO apryMeHTa 1

84 TpuronomeTrpudeckasi OKpy>KHOCTb, OIIPEAEICHUE TPUTOHOMETPUIECKUX 1
(YHKINI 9UCIIOBOTO apryMEHTa

85 Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEAEICHUE TPUTOHOMETPUIECKUX 1
(YHKIHIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [IpeoOpazoBaHne TPUTOHOMETPHUECKUX BBIPAXKEHUH 1

91 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BhIPAXKEHUH 1

92 [IpeoOpazoBanne TPUTOHOMETPHUECKUX BBIPAXKEHUH 1

93 [IpeoOpazoBaHne TPUTOHOMETPHUECKUX BBIPAXKEHUH 1

94 Pemenne TpuroHoMeTpUUECKUX YpaBHEHU I 1

95 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1

96 Pemenune TpuroHoMeTpUUECKUX YpaBHEHU I 1

97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1




98 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1

99 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM

100 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA

101 KonTtponpHas padora: "Tpuronomerpuueckue BEIpaKECHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs TOCIe0BaTeNIbHOCTEH. MeTon 1
MaTeMaTHYeCKOW MHAYKIUH

103 MOHOTOHHBIE M OTPaHWYEHHBIE TIOCIIEI0BATENbHOCTH. McTopus aHanmn3a 1
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus 1

105 I'eomeTpuyeckas nporpeccus 1

106 beckoneuno yObIBaroIas reOMeTpUIecKast Iporpeccust 1

107 CyMmmMma O6eckOHEYHO yObIBaIOIIe reOMeTpHUeCKON IPOrpeccuu 1

108 JInHeNHBIN ¥ 3KCIOHEHIMAIBHBIA pocT. Yncio e. @opmyJia CIOKHBIX 1
IPOIICHTOB

109 JInHEeNHBIN U SKCIOHEHIMAIBHBIN pocT. Yncio e. Dopmyiia CI0XKHBIX 1
IPOIIEHTOB

110 Hcnonp3oBaHne MpOrpeccuyl I PeIeHus pealbHbBIX 3a7a4 MPUKIaTHOTO 1
XapakTepa

111 Kontponbnas padota: "[locinenoBarensHOCTH U Tporpeccun” 1

112 HenpepbiBHbIE PyHKIIUU U UX CBOMCTBa 1

113 Touka pa3pbiBa. ACUMNTOTHI IpaduKOB PyHKINN 1

114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1

115 CaolicTBa (DyHKIIUI HETPEPHIBHBIX HAa OTPE3KE 1

116 MeTto MHTEPBAJIOB JUJIsl PELIEHHSI HEPABEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

118 MeTto MHTEPBAJIOB JUJIsl PELIEHHSI HEPABEHCTB 1




119 [IpumeneHne CBOWMCTB HEMPEPHIBHBIX (DYHKIMN JIJIs1 pEIICHUS 3a/1a4 1
120 [IpuMeHneHne CBOMCTB HEMPEPBIBHBIX (DYHKIIMH JIJIs1 PEIICHUs 3a71a4 1
121 [lepBas u BTOpast npon3BOIHbIC (PYHKIUU 1
122 Onpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3NIECKUN CMBICT TIPOU3BOTHON 1
124 YpaBHeHUe KacaTeNbHOU K TpapuKy HyHKIHN 1
125 VYpaBHeHue KacaTelbHOU K rpaduKy (QyHKITUH 1
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (YHKIIUNA 1
127 [TpousBoaHBIE I€eMEHTAPHBIX (PYHKINN 1
128 [IpousBoaHast CyMMBI, POU3BENIECHHS, YACTHOTO M KOMIIO3HIIUU (PYHKINH 1
129 [TpousBogHAs CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKITHI 1
130 [IpousBoHAS CyMMBI, IIPOW3BECHHS, YACTHOTO U KOMITO3HIIMH (PYHKIIAN 1
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, 06001IeHNE, cCHCTeMaTH3alus 3HaHui: ""Y paBHeHUS" 1
133 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aIus 3HaHui: "OyHKIUN" 1
134 Wrorosas koHTposibHasA paboTa 1
135 Hroroas xouTpoapHas pabora 1
136 [ToBTOpeHue, 06001IeHNE, cCUCTEMaTH3aIUs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoxka KonTpoJbHbIe
Bcero
padoThI

1 [IpumeneHne Npon3BOIHON K UCCIEIOBAHHIO (PYHKIMI HA MOHOTOHHOCTD H 1
KCTPEMYMBI

5 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMIA HAa MOHOTOHHOCTh U 1
JKCTPEMYMBI

3 [IpumeneHne NpoN3BOIHON K UCCIETOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H 1
JKCTPEMYMBI

4 [IpumeneHne mpon3BOIHON K UCCIETOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H 1
KCTPEMYMBI

5 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMH HAa MOHOTOHHOCTh U 1
JKCTPEMYMBI

6 [Ipumenenue mpou3BOIHON K HCCIeT0BaHUI0 (QYHKIIUN HAa MOHOTOHHOCTb U 1
KCTPEMYMBI

7 Haxoxnenne HauboIb111er0 1 HAMMEHbILIEr0 3HAYeHHsI HETIPEPbIBHOW (pyHKIINN 1
Ha OTPE3KE

3 HaxosxaeHne HanOobIIero 1 HaMMEHBIIETo 3HaYeHUs! HETIPEPhIBHOM (PyHKINH 1
Ha OTpe3Ke

9 Haxoxnenne HauboIb111€r0 1 HAMMEHbILIEr0 3HAYeHHsI HETIPEPbIBHOM (pyHKIINN 1
Ha OTPE3Ke

10 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYSHNS HEMPEPbIBHON (PYHKIIUU 1
Ha OTPE3Ke

11 Haxoxxnenne HanOobIIero 1 HAMMEHBIIET0 3HAYSHNS HEMPEPhIBHON (PYHKLIUU 1
Ha OTpe3Ke

12 HaxoxneHnre HanbobIIero 1 HaMMEHbIIEro 3HaYeHHs HeMIPepbIBHOW (pyHKINN 1




Ha OTPEC3KC

HpI/IMeHeHI/IC HpOHSBO,Z[HOﬁ JJI1 HAXO0XKXACHWA HANTTYYIIETO PCIICHHUA B

13 1
NPUKIIAJIHBIX 331a49axX

14 [IpumeneHne Mpon3BOIHON [T HAXOXKICHHUS HAWITYUIIEro PelICHNUs B 1
NPUKJIaJHBIX 3a/1a49axX

15 [TpumeneHre mpoON3BOIHON AJISl ONIPEACIICHUS] CKOPOCTH U YCKOPEHHS 1
npoiiecca, 3alaHHOro (GOpPMYIIOi 1l rpadukom

16 [IpumeneHne MpON3BOIHOM JUIS ONIPEETICHUSI CKOPOCTH U YCKOPEHHUS 1
nporiecca, 3alaHHOro (OPMYIIOH HiTH rpadukom

17 Komnosurus ¢pyHKImii 1

18 Komrmozumus ¢pyHKIui 1

19 Komnosurus ¢pyHKImii 1

20 I'eomerprueckue 0Opa3sl ypaBHEHH HAa KOOPAMHATHON TNIOCKOCTH 1

21 ['eomeTpuyeckue 06pa3bl ypaBHEHUH HA KOOPIWHATHOM MJIOCKOCTH 1

22 KonTponpHas padora: "MccnenoBanue GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON" 1

23 ITepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [TepBooOpa3uble rnemeHTapHbIX (GyHKIUH. [IpaBuia HaxoXkAEHUS 1
epBOOOPA3HBIX

o5 [TepBooOpazHbie aneMeHTapHbIX GyHKIMHA. [IpaBuna HaxoxaeHus 1
NepBOOOPA3HBIX

26 WuTerpai. I'eomeTpudeckuii CMBICI HHTErpaia 1

27 Brruucnenue onpenenénnoro uHTerpaia no Gopmyne Hetotona-JlelOnura 1

28 Brruncnenue onpeaenéuHoro uurerpana rno gopmyne Hetotona-Jleitbnuna 1

29 [TpuMeHeHne MHTETpaIa ISl HAXOXKICHUS TUIOMIA el MI0CKUX Guryp 1

30 [Ipumenenne uHTErpana 1 HaX0XKACHUS 00bEMOB F€OMETPUUECKUX TEJ 1

31 [Tpumeps! pemieHuit AupepeHnnaIbHbIX YpaBHEHHUH 1

32 [Tpumeps! pemenunit tuddepeHIanTbHbIX ypaBHEHUN 1




MaremMaTruueckoe MOACIINPOBAHUC PCAJIBHBIX MMPOUCCCOB C TIOMOIIIBIO

33 . 1
nuddepeHIaTbHBIX YPaBHEHUH

34 KonTtponsHas padora: "[lepBooOpa3nast u uaTerpat” 1

35 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu 1

36 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduKu 1

37 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu 1

38 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduKu 1

39 Tpuronomerpuyeckue GyHKIMHI, UX CBOWCTBA U rpaduKu 1

40 OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOILBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

42 OT100p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH C TOMOIIIBIO 1
TPUTOHOMETPUUYECKON OKPY>KHOCTH

43 OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1

45 Pemienne TpuroHOMETpUYECKNX HEPABEHCTB 1

46 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1

47 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1

48 KonTponsnas pabora: "I'paduku TpuroHomMeTpuueckux QyHKIUI. 1
Tpuronomerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI PELIECHHUS I0KA3aTEIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

52 OCHOBHBIEC METO/IbI PEIIEHUS TOKA3aTEIIbEHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI pelIeHus Jorapu(pMUIECKUX HEPABEHCTB 1




o4 OCHOBHBIE METO/IbI peIIeHUs JTorapu(PMUIECKUX HEPABEHCTB 1

55 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(PMHUIECKUX HEPABEHCTB 1

56 OCHOBHBIE METO/IbI peIIeHUs JIoTapu(HPMUIECKUX HEPABEHCTB 1

S7 OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB 1

58 OcHOBHBIE METO/IbI PEILICHUS UPPALIMOHATILHBIX HEPABEHCTB 1

59 OCHOBHBIE METO/IbI PEIICHUS UPPALTMOHAIBHBIX HEPABEHCTB 1

60 OcHOBHBIE METO/IbI PEILICHUS UPPALIMOHATILHBIX HEPABEHCTB 1

61 I'padmueckne MeTOIBI peICHHS HPPALIMOHAIBHBIX YPaBHEHHH 1

62 ['padmyeckue METOABI pelIeHHs] UPPAIIMOHAIBHBIX YpaBHEHUN 1

63 I'paduaeckne MeTOIBI peICHHS MTOKA3aTeIbHBIX YPaBHEHUN 1

64 ['padpraeckue METOIBI pelIeHUs IMOKa3aTEIbHBIX HEPABESHCTB 1

65 I'paduueckue meTos! penieHus JorapupMUIECKUX ypaBHEHUN 1

66 I'padpraeckue MeTOIBI peleHus Jorapu(MUIECKIX HEPABCHCTB 1

67 I'paduaeckne MeToIbI pemeH st JorapupMIUUECKUX HEPABEHCTB 1

68 I'paduueckue MeTOIbl PELICHUs TOKA3aTeNbHbIX U JOrapu(PMUUECKUX 1
ypaBHEHUU

69 I'paduueckue MeTOIbI PELICHUs IOKA3aTeNbHbIX U JOrapu(pMUUECKUX 1
ypaBHEHUNU

20 I'paduaeckne MeTO Bl pelIeHHs TOKA3aTeIbHBIX U JIOTapU(YMUIECKAX 1
HEPaBEHCTB

7 I'paduueckue MeTO bl PELICHUs TOKA3aTeNbHbIX U JOrapu(pMUUECKUX 1
HEPaBEHCTB

79 KonTtponbHas padora: "UpparoHaibHble, TOKa3aTelbHbIE U Jorapu(pMUIecKue 1
HepaBeHcTBa"

73 KommiekcHble uncna. AnreOpanueckas U TpUroHOMeTpuyecKkas (OpMbl 3aITUCH 1
KOMILIEKCHOTO YHCIIa

74 KommuiekcHble uncna. Anredpandeckas ¥ TPUrOHOMETpHUYEcKast pOpMBI 3aHCH 1




KOMIIJICKCHOI'O 4HCJjia

75 Apudmerrdeckue onepanuu ¢ KOMITIEKCHBIMHA YUCIIaMHU 1
76 ApudmeTnieckre onepanuy ¢ KOMITIEKCHBIMHA YUCIIAMU 1
77 N300pakeHne KOMIIEKCHBIX YMCE HAa KOOPIAMHATHON INIOCKOCTH 1
78 N3o0pakeHre KOMIUICKCHBIX YHCET Ha KOOPAMHATHOM IJTIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-0i1 CTENEHU U3 KOMIUIEKCHOTO YUCia 1
80 ®opmyna Myaspa. KopHu N-0if cTENeHN U3 KOMIUIEKCHOTO Yucia 1
81 [IpuMeHeHHEe KOMITJICKCHBIX YHCEN ISl pEIICHUs (PU3NIEeCKUX U 1
reOMETPHUYECKUX 33]a4
82 KoHTtposbhas padora: "KommiekcHbie uncia" 1
83 HarypanbHble U 1ensie yucia 1
84 HatypanbHble U 1ienbie yrcia 1
85 [IpumMeHeHre MPU3HAKOB AETMMOCTH HENBIX YUCEIT 1
86 [TprMeHeHre TPU3HAKOB IETUMOCTH IIeJIbIX YHCEeT 1
87 [Tpumenenne npusHakoB aeaumocty nensix yucen: HOJl n HOK 1
88 [Mpumenenne nmpu3HakoB gaenumocty Henbix gucesr: HOJl u HOK 1
89 [TpuMmeHeHre TPU3HAKOB AETMMOCTH IIENIbIX YHCE: OCTATKU MO MOAYJIIIO 1
90 [IpuMeHeHne MpU3HAKOB ASIMMOCTHU LETBIX YUCEN: OCTATKH 110 MOIYJIIO 1
01 [TpumeHeHne MPU3HAKOB AETMMOCTH IIENIBIX YHCEN: alropuT™ EBkinia ans 1
pelleHus 3a/1a4 B LEJIbIX YHCIax
92 KonTponsHas padora: "Teopus nenbix gucen" 1
03 CucreMa 1 COBOKYTHOCTh ypaBHEHUI. PaBHOCHIIbHBIE CHCTEMBI i CHUCTEMBI- 1
CIIEJICTBUS
04 CucreMa 1 COBOKYTHOCTh YpaBHEHUI. PaBHOCHIIBbHBIE CHCTEMBI i CHUCTEMBI- 1
CJIEJICTBUS
95 OCHOBHBIE METOJIBI PEIICHUS CUCTEM U COBOKYITHOCTEH PAIlHOHATBHBIX 1




YpaBHEHUU

OcCHOBHBIE MCTOABI pCICHUA CUCTEM U COBOKYHHOCTCﬁ HppaliOHAJIBbHBIX

96 . 1
ypaBHEHHIA

97 OCHOBHBIE METO/IbI PELLICHUS] CUCTEM U COBOKYITHOCTEH 1MOKa3aTeIbHbIX 1
ypaBHEHU U

08 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH MMOKa3aTeNbHBIX 1
YpaBHEHUU

99 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYIHOCTEH JIorapu(pMUUECKUX 1
YpaBHEHUU

100 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYIHOCTEH JIorapu(pMUUECKUX 1
ypaBHEHUU
[IpumMeHeHne cucTeM K PelICeHUI0 MAaTeMaTHUECKUX 3aj1ad M 3a/1a4 U3

101 pa3IUYHbIX 00J1aCTe HayKu U peanbHOM )KU3HU, MHTEPIIPETALMS 10Ty YEHHbIX 1
pe3yJIbTaToB
[IpumMeHeHne cucTeM K PeHICeHUI0 MAaTeMaTHUECKUX 3a/1ad U 3a/1a4 U3

102 pa3IUYHbBIX 00J1aCTe HayKu U pealbHOMN )KU3HHU, HHTEPIPETALs MOTYyYEHHBIX 1
pe3yJIbTaToB
[TprMeHeHrEe HepaBEHCTB K PELICHUI0 MaTEeMaTHUECKUX 33]1a4 1 3a/1a4 U3

103 pa3InYHbIX 001acTe HAYKH U peaNbHOM KU3HH, HHTEPIPETALUs MOTYYEHHBIX 1
pe3yJIbTaToB

104 Kontponbnas pabdora: "Cucremsl paliiOHaIbHBIX, HPPALIMOHAIBHBIX 1
NoKa3aTeIbHbIX U JIorapu(PMUUYECKUX ypaBHEHUH"

105 PanronanbHble ypaBHEHUs ¢ TapaMeTpaMu 1

106 PannonanbHbIe HEpaBEHCTBaA € TapaMeTpaMu 1

107 PanronaneHbIE CUCTEMBI ¢ TapaMETPAMU 1

108 WppannonaibHble ypaBHEHHUs, HEPABEHCTBA C TapaMeTpaMHU 1

109 HppannoHaibHbIe CHCTEMBI C TapaMeTpaMu 1




110 [Toka3arenbHble ypaBHEHHUsI, HEPABEHCTBA C lTapaMeTpaMu 1

111 ITokazaTenbHBIE CUCTEMBI C TTApaMETPaAMHU 1

112 Jlorapugmuueckue ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu 1

113 JlorapugpmuuecKkue CUCTEMBI ¢ TapaMeTpamMu 1

114 TpuronomeTpudeckue ypaBHEHHs C TapaMeTpaMu 1

115 TpuroHomeTpruuecKue HEPABEHCTBA C TapaMETPAMU 1

116 TpuronomeTpudecKrue CUCTEMBI C TTapaMeTpamMu 1

117 [TocTpoeHue u nccnenoBaHUE MATEMATUYECKUX MOJIEIICH PEAIBHBIX CUTYALUM C 1
MOMOIIIBIO YPaBHEHUH C IMapamMeTpamMu

118 [TocTpoeHue u uccneoBaHre MaTeMaTUYECKUX MOJIENIeH PeabHBIX CUTYAIUH C 1
MOMOIIIBIO CUCTEM YPaBHEHUU C apaMeTpaMu

119 [TocTpoeHue u nccnenoBaHUE MATEMATHYECKUX MOJIEIICH PEAIBHBIX CUTYALMM C 1
MOMOIIIbIO CUCTEM YPaBHEHUU C apaMeTpaMu

120 KonTponpHas padora: "3amgauu ¢ mapamerpamu’

121 [ToBTOpeHue, 06001IeHNE, cucTeMaTH3aIus 3HaHui: "Y paBHeHUS"

122 [ToBTOpEeHnue, 06001meHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus"

123 [ToBTOpeHue, 06001IeHNEe, cucTeMaTH3alus 3HaHui: "YpaBHeHus. Cuctemsl 1
ypaBHEHUN"

124 [ToBTOpenue, o6o0eHne, cucTemaTu3anus 3nannii: "HepaBencrsa"

125 [ToBTOpenue, 060061IeHNE, cucTeMaTH3aius 3Hanui: "HepaBeHncTsa"

126 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hannii: "HepaBeHncraa"

127 [ToBTOpenue, o600eHNe, cucTemaTu3anus 3Hanuii: "[IponsBoaHas u e€ 1
npuMeHeHue"

128 [ToBTOpenue, 0600meHne, cucreMaTu3aius 3Hanui: "[IponsBoanas u e€ 1
npuMeHeHue"

129 [ToBTOpenue, 0600MeHNE, cucTeMaTH3anus 3Hanuii: "[Ipon3BogHas u e€ 1

npuMeHeHue"




130 [ToBTOpenue, 06001IeHNE, cucTeMaTu3anus 3Hanuii: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 06001IeHNE, cucTeMaTu3anus 3Hanuii: "Oyakuun" 1
132 [ToBTOpeHme, 0000IIEHUE, cCCTeMaTH3alusl 3HaHui: "DyHKIUn" 1
133 [ToBTOpenue, 06001IeHNE, cucTeMaTu3anus 3Hanuii: "Oyakuun" 1
134 HroroBast koHTpoIbHAs paboTa 1
135 Hrorosast KoHTpoOJIbHAS paboTa 1
136 IToBTOpEHME, 0000IICHNE, CUCTEMATH3AIK 3HAHUH 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

YueOnuk. Anredpa u Hauana MaremaTiuaeckoro ananusa. 10 kmace. A. T
Mepsnsk, 1. A. Homuporckuii, B. M. [TonsikoB. + DnekrporHas ¢hopma
y4eOHUKA

VYyebnuk. Anredpa u Hayana MaremaTudeckoro ananmsa. 11 kmacc. A. T
Mepsnsik, [I. A. Homuposckuii, B. M. [TonskoB. + DnekTponHas hopma
yueOHHKa

Anre6pa. 10 knmacc. CaMOCTOSITEIBHBIE U KOHTPOJIbHBIE paOOThI (yITyOJIE€HHBIN).
Mepaznsik A.T'., [Tononckuit B.b., Pabunosuu E.M..

Anre6pa. 11 xmacc. CaMOCTOSTEIBHBIE M KOHTPOJIbHBIE paOOTHI (YIITyOJICHHBIN).
Mepzmsik A.T'., [lononckuit B.b., Pabunosuu E.M.

Anrebpa u Hauana MmaTeMaTudeckoro ananusa. 10 kmacc. YriayOneHHBIHM
YPOBEHb.

Mertoanueckoe nocodue (E.B. byuko, A.I'. Mepaisik, B.b. ITononckuii, M.C.
Sxup)

Anrebpa u Hadana MaTeMaTudeckoro ananusa. 11 kmacc. YrimyOneHHBbIH
YPOBEHb.

Meroanueckoe nmocodue (E.B. bymko, A.I'. Mep3msik, B.b. ITononckuit, M.C.

Sxup)



METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

Y4eOHuk

* DDVYe Pabouas nporpaMma ¥ METOMUCCKUE MTOCOOMS (Ha caiTe Prosv.ru)
* Terpaap-TpeHaKEP

* 3a/1a4HUK

* Terpanb-3x3ameHarop

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET

®denepanabHbI IEHTP HH(HOPMAIITMOHHO-00pa3oBaTeNbHbIX pecypcoB (DLIOP)
http://eor.edu.ru

» Enunas kosuekuus 1u@poBbix 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

* EnnHoe OKHO J0CcTyIa K 00pa3oBaTeNIbHBIM pecypcam

http://window.edu.ru

* Karanor yueOHbIX U31aHUN, 000pPYIOBAaHUS U 3JIEKTPOHHBIX 00Pa30BaTEIbHBIX
pecypcoB i 00111ero oopa3zoBaHus

http://ndce.edu.ru

¢ [IIxoybHBIN TOPTAI

http://www.portalschool.ru

Marepuansl o marematrke B EquHol Koyutekiuy 1u@poBeIX 00pa3oBaTeIbHbBIX



pecypcoB

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

* MOCKOBCKHUI LIEHTP HEMPEPHIBHOIO MAaTEMATUUECKOTO 00pa30BaHuUs
http://www.mccme.ru

® 3az:aqH I10 TCOMCTPHUM: I/IH(i)OpMaHI/IOHHO-HOI/ICKOBaSI CUCTCEMA
http://zadachi.mccme.ru

* IHTepHET-TIPOEKT «3aaaum»

http://www.problems.ru

* KoMneroT CpHasd MaTCMaTHUKa B IIKOJIC

http://edu.of.ru/computermath

MATEPHUAJIbBHO-TEXHUYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPY/IOBAHUE

[1nakatbl, MOJIETN MPOCTPAHCTBEHHBIX (DUTYP, HAOOP TEOMETPUUECKUX
UHCTPYMEHTOB

OBOPYIOBAHME JIJTA ITPOBEJAEHN A JIABOPATOPHBIX 1
[TPAKTUYECKUX PABOT

Mopenu npocTpaHCTBEHHBIX QPUTYpP, HA0OP FEOMETPUUECKUX UHCTPYMEHTOB






		2023-09-26T16:14:59+0900
	111




