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IMNOACHUTEJIBHASA 3AIIMCKA

VYuebnpili Kypc «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAIM3a» SBISETCS
OJIHUM W3 Hambojee 3HAYMMBIX B IMPOrpamMMe CpeIHero o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroi CTOPOHBI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUIECHUE O0yYarOMMXCAd Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMS, HCTOPHH, CJIOBECHOCTH U APYIHX
IUCIMIUIMH. B paMkax AaHHOro ydyeOHOro Kypca oOydaromiuecs OBIIaJI€BaOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMYJIUpYyeT CBOU
JNOCTUKEHHUS B MaTeMaTH4eckoil popme.

VY4eOHblll Kypc anreOpbpl M Hadajl MaTeMaTHYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OUOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIUN Pa3BUTUSI SKOHOMUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TE€XHOJIOTUSX, YBEPEHHO HCIOJIb30BAaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEAHEBHOMN XU3HU. B TO ke Bpems oBiajeHHe a0CTPaKTHBIMU W JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHalli3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBAThH
YTBEPKJICHUS C TOMOIIBIO MHIYKUUUA U PaCCykAaTh NEAYKTUBHO, UCIOJIb30BAThH
000011IeHHEe W KOHKpETH3allMio, a0CTparupoBaHUWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xonme usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanM3a» OO0ydYarouIuecs: MOJIy4YaloT HOBBIM OMBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENLHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJIENEH peallbHbIX CHUTYalluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUIeHUH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAYKE U HCKYCCTBE, C
BBLIAFOLIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VY4eOHblil Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4yeOHBbI wmaTepuaji, CHocoOCTBYIONIUN
(GopMUPOBAaHNI0O HAYYHOTO MHPOBO33PEHHsS, TaK W dYepe3 Ccheuuduky ydeOHOMH
JESITeIbHOCTH, TpeOyIoleld MPOJOJKUTENbHON  KOHUEHTPAallud BHUMAHMUS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 32 TOJYYCHHBIN
pe3ynbTar.

B ocHoBe wmetonuku oOydeHHs anreOpe W HayajlaM MaTeMaTUYeCKOIo
aHaJIN3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOTrO
aHaJIM3a» BBIJICJICHBI CJIEAYIONINE COAEpKAaTEeIbHO-METOUYEeCKre TuHuu: «Yucna
U BbIUKCIEHU», « DYHKUMU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
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MaTeMaTHYecKoro aHanuza», «MHoxecTBa U JIoTHKa». Bce OCHOBHbIE
CoJiepKaTeIbHO-METOIMUECKUE JIMHUM HW3Y4aloTCd Ha MPOTSHKEHUHM JBYX JIET
o0yueHUsI Ha YpPOBHE CpeaHero oOiiero 0o0pa3oBaHMs, €CTECTBEHHO JIOMOJIHSIS
ApyT Opyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBII KypC SBISETCSA WMHTETPATUBHBIM, TIOCKOJIBKY OOBEAMHSIET B cebe
coJiepKaHUE HECKOJbKMX MAaTeMAaTHYeCKUX JUCUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MAaTEMaTHUECKUN aHAIW3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u gapyrue. Ilo Mepe Toro kak oOywaroliuecs OBIJIAJIEBAIOT BcE Ooliee
IMIMPOKUM MATEMaTHUYECKUM allapaToM, Y HUX MOCIeI0BaTEIbHO POPMUpPYETCS U
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYEeCKyl0 MOJENb peajbHOU
CUTYaIlNH, IPUMEHSTh 3HAHUS, MTOJYYEHHBIC NMPU U3YUYEHUU y4eOHOTO Kypca, s
pEIIeHUsT CaMOCTOSITENFHO CHOPMYITHPOBAHHONW MaTEeMAaTUYECKOH 3a/1adu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeTOIMYECKass TUHUS «YuClia U BBIYUCICHUS» 3aBeplIacT
(opMupOBaHHE HAaBBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UUCEN, KOTOPOE ObLIO
HA4yaTo Ha YpPOBHE OCHOBHOTO o011ero oopasoanusi. Ha ypoBHe cpennero o0uiero
oOpa3zoBaHusi oco0oe BHHUMaHHME yJenseTcs  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIUMCICHHUN, BKIIOYAIOMIUX B CEOSI MCIOJIB30BAaHUE Pa3IMYHBIX
¢opM 3amucu 4yMcia, YMEHHUE JeNaTh MNPUKHUIKY, BBIIOIHITH NPUOIMKEHHBIE
BBIYKCIICHUS, OLICHUBATh YMCJIOBBIC BBIpAXKEHHUA, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroMIMMCSI MHOXKECTBAa HATypajbHBIX, IICIbIX,
paloHaNbHBIX W JEHCTBUTENBHBIX  YWCENT  JOMOJHSAIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakJoM H3 3TUX MHOXECTB pacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My creuupuyecKkue 3aJaud M OINEepaluu: JeJIeHHE Haleno,
ONEpUPOBAHUE OCTAaTKAaMU Ha MHOXECTBE IEJbIX YHCEN, OCOoOble CBOICTBA
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCET, apu(PMETHIECKUE OTepaIuu, a TaKxKe
U3BJICUCHNE KOPHS HATYPaJbHOM CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogaps mocnenoBaTenbHOMY pacIIUPEHHIO Kpyra HCIHOJb3YEMBbIX YHCENl U
3HaKOMCTBY C BO3MO’KHOCTSIMHM MX MPUMEHEHUS JUIsl PElIeHUsl pa3IudHbIX 3ajad
dbopmMupyeTcsi TpeicTaBlIeHue O €AMHCTBE MaTEMAaTUKH KaK HAyKH M e€ poJid B
MIOCTPOCHUN MOJIEJIeH peasbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCS O00O0OIIeHHE U
KOHKPETH3aIIHsL.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peajU3yeTcs Ha MPOTSHKEHUH BCETO
oOy4yeHHs Ha YpPOBHE CpeaHero oOlmiero oOpa3oBaHMs, MOCKOJIbKY B KaXIOM
pasnene IlporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIMX 3amad. B
pe3ynbrate 0Oydaromuecss OBJIAJEBAIOT PA3IUYHBIMH  METOJAAMH  PEIICHHS
paloHaNbHBIX, HUPPAIMOHATBHBIX, IMOKA3aTENbHBIX, JIOTAPUPMUUECKUX H
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxXe 3ajad,
colepxammx mapaMmerpol. [lonydeHHbIE YMEHHS IIUPOKO HCIOJIB3YIOTCS TMpHU
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UCClIeJOBaHUM (YHKIUH ¢ TOMOIIbIO NMPOU3BOJHOM, NP PELIEHUHN MPHUKIaJIHbIX
3aJa4 U 3a]a4 Ha HaXOXKJIeHUE HauOOJbIIMX U HAUMEHBIIUX 3HAYEHUN (QYHKIHH.
JlanHast conepkaTesibHasl IMHUS BKJIIOYAeT B ce0s Takke (OpMUPOBAHHE YMEHUUN
BBINIOJIHATh  pacy€Tsl 1O  (opMynaMm, MNpeoOpa3OBaHUs  PALMOHAIBHBIX,
UPPalMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXe BBIPAKEHUH,
CoJiepKalluX CTerneHu M Jjorapupmel. braromaps u3yuyeHUro anreOpanyueckoro
Marepuaga IPOUCXOAWT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUIEHUS OOydarouuxcs, (POPMHUPYIOTCS HABBIKH JEAYKTHUBHBIX
paccyxaeHuil, paboTel €  CHUMBOJBHBIMH  (opMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEl B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npegiaraeT 3(QQEKTUBHbIE HHCTPYMEHTBl JJIs PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ[a4, HAIJISJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
S3bIKA HAYKHU.

CopepxarenpHo-MeTonuyeckass JUHUS «DyHKIMU U TpaduKI» TECHO
HeperieTaeTcs ¢ APYTMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIbHOCTh U3YUEHU MaTepuana. M3yuenue CTEeNeHHOoH,
MI0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKILIHMA, UX CBOMCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMU IS PEIICHUs 3a7ad U3 APYTHX y4eOHBIX
IPEIMETOB U PEAIBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKUM aHAJIU30M,
TaK UM C pEIIeHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3ToM Oonblloe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMU, MCCIEIOBAaTh MOJYy4YEeHHbIE (YHKLUHUHU, CTPOUTh HX
rpaduku. MaTtepuan 3Tol coaep>KaTeJbHON TUHUHM HalleJIeH Ha pa3BUTHE YMEHUN
Y HAaBBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMU B
paznuuHor (dopMme: aHATUTHYECKOM, Tpaduyeckoi U cioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTUIO  ANTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JinHUA «Hadana MaremMarnyeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PAaCIIMPUTh KPyr KaK MAaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/1ad,
JOCTYIHBIX OOYyYaroIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpa@uKy  CIOXHBIX (YHKIMM, ONpeAeNniaTb WX HauOOJbIIME W HAaWMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIONIAAX (QUIYyp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHMsI IpoueccoB. JlaHHasg coaepkareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MAaTEMaTHYECKUX MOJEIEH peanbHbIX CHUTYyaluH,
MO3BOJIAET HAXOJWTh HAWIyYIIee pPEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLMAJIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMATHUYECKOIO
aHaJlM3a CrHocoOCTBYET Ppa3BUTHIO a0CTPAaKTHOTO, (OPMajbHO-JIOTHUECKOTO U
KpPEaTUBHOI'O MBIIIJICHUS, (POPMUPOBAHUIO YMEHMH paclO3HABAaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHMKEe M HcKyccTBe. OOydaromuecs y3HaKT O
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BBIIAIONINXCS PE3yJIbTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKas JTUHUS « MHOXKECTBa U JIOTHKA» BKJIIOYAET B
ceOst PJIEMEHTBl TEOpPUM MHOXKECTB M MaTeMaTH4YecKoll Joruku. TeopeTtuko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC IMIKOJIHLHOM MaTeMaTHKU
U TpeajiaraloT HauOoliee YHUBEPCAIbHBIM SI3bIK, OOBEIMHSAIONINI BCE pa3feibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHM CBSI3bIBAIOT pa3HbIE MaTEMaTHYCCKUE
JUCIUTUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [lodToMy BakHO nmaTh
BO3MOXHOCTh OO0ydarImeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTEMaTUKH W HCIOJB30BaTh €r0 /I BBIPAKEHUS CBOMX MBICIICH.
JpyrumM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT IMpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAHMM U CIIEIOBAHHE OMNpeaeAEHHBIM
OpaBWjiaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  DBJIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTUYECKHX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILIICHHUS.

B yuebnoM Kkypce «Anrebpa W Hayalla MaTeMaTUYECKOrO aHaJIU3a»
IMPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC IMPU3BAHBI
CcrocoO0CTBOBaTh (OPMHPOBAHUIO HABBIKOB IMOCTPOSHUS MOJENeH peaTbHBIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENe C MOMOIIBI0 ammapara aireOpsl u
MaTEeMaTHYECKOTO aHalln3a, WHTEPIPETAllMd MOJYYCHHBIX pe3yJlbTaToB. Takue
3aJlaHuUs BIUIETCHBI B KX/l U3 pa3/IeJoB MPOTrPaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJB3YETCs I PErIeHUs TMPHUKIaAHBIX 3amad. [Ipu
pEIICHNH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydYaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  MpoOJIEeMy.
JHlesitenbHOCTh 1O  (DOPMHUPOBAHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anredpa u Hadamna
MaTEMaTUYECKOTO aHATTU3ay.

Ha wugydenne yudeOHOTO Kypca «Anrebpa M Hayajlla MaTEMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOLICHTHI,
OeckOoHEUHbIE Tepuoandeckue Apoou. Ilpumenenue npoOelt W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIUYHbIX OTPACIIEH 3HAHUU U PEATIbHON KU3HU.

JleficTBUTENbHBIE YHWcla. PalnMOHallbHBIE W HMPPALMOHAIBHBIE YHUCJA.
Apudmernueckre  omepalMu € JICUCTBUTENIbHBIMU  4YHMclIaMd.  Moayiib
JNENUCTBUTEIBHOTO YKMCIIa U €ro cBoicTBa. [IpnOnmx€HHbIE BBIYMCIICHUS], PABUIIA
OKpPYTJIEHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uenbiM nokazateneM. bunom Herotona. HMcnosb3oBaHue
NOAXO0ASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN IJIsl PELICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHON CTETICHH U €r0 CBOMCTBA.

CreneHp C pauuMOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNENCTBUTENBHBIM NTOKA3aTEIEM.

Jlorapudm wymucna. CpoiictBa norapudma. J[lecsiTuuHble M HaTypasbHbIE
Jorapu(pMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXJECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUMIIBHBIE ypaBHEHUS W ypaBHEHHMs-CIENCTBUA. HepaBeHCTBO,
pelIeHne HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-pAIMOHAIIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHOrowiesnsl ¢  UEIbIMHU
kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHH, COJIEPIKALINX CTEIEHU U KOPHH.

NppannonanbHbie YpaBHEHHS. OcHOBHBbIE METOBI peueHus
VPPALMOHATBHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHMS. OCHOBHBIE METOJBI PEIICHUS ITOKA3aTEIBbHBIX

YPaBHCHUM.

[IpeoOpazoBanue BoIpaXKeHUH, COAEPKALTUX JTOTapU(MBI.

Jlorapugmuueckue YPaBHEHUS. OCHOBHbIE METO/IbI pelieHus
Jorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyJIBL. IIpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHHUH. PellleHne TpPUroHOMETPUIECKUX YPABHEHUH.
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Pemenne cucreM JIMHENHBIX YypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHHI. OrnpenenuTens MAaTpUlbl 2X2, €ro TIeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIICHUE €0 3HAYEHMSI, TPUMEHEHUE OINpPEACIIUTENS sl pelIeHus
CHCTEMBI JIMHEHMHBIX YypaBHEHHUU. PelieHne npukiIagHbIX 3a7a4 € MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHUW. lccienoBaHne ITOCTPOCHHOM MOJEIN C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pEalbHOM CHUTyallMH C IOMOULIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbBIX 00JacTel HayKh M pealbHOU
KU3ZHU.

DYyHKUMH U TPAPUKH

Oyukius, crnocoObl 3agaHus (QyHkuu. B3auMHO o00paTHble (QYHKIUU.
Komnosumms ¢yskuuit. I'paduk  QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexyTku 3HaKomOCTOSIHCTBA. UETHBIC U HEeU€THBIE PyHKIMK. [Tepuoandeckue
dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
bynknuu. Hanbomnbiee n HauMeHbIee 3Ha4eHUsT QYHKIINM HAa IPOMEXKYTKE.

Jluneitnasi, kBajpaTU4yHasi W APOOHO-TMHEWHas (QYHKIMH. DJIeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoOB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U LEIbIM NTOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOpHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HaTypaJbHBIM [TOKA3aTEIIEM.

[TokazatenbHas u jorapupmMuueckas (YHKIMH, WX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpadgukoB GyHKIMA 715 pellICHUs YPaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpEAENIEHHEe TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH B pEalibHbIX MPOIECCaxX U SIBJICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYECKON WHTyKIIUH. MoHOTOHHBIE u OTrpaHUYCHHbIC
MOCJIEe0BaTENbHOCTU. VICTOpHUsT BOZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKOn
IPOrpeccri. JIMHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcrnonb30BaHWE NPOTPECCHMU I PEIICHHUS peajbHbIX 3a/ad
MPUKJIATHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuil. CBolcTBa (QyHKIMI HENpPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEeHHEe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a1a4.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeenenne, reOMEeTPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOM K TpaduKy QyHKIUH.

[IpousBoanbie  dyieMeHTapHBIX  ¢QyHKIM.  [Ipou3BojHass ~ CyMMBHI,
MPOU3BEICHUS, YACTHOTO Y KOMIO3UILINK (DyHKIIUHA.

MHo:xecTBa U JIOTMKA

MHOkeCTBO, oOnepauuMu HaJ MHOXKECTBAMH M HX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO —amnmapara s
ONMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3aAad U3 JIPyTHUX
y4€OHBIX MMPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.
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Yuciia 1 BBIYUCTICHUSA

Harypanenbie u nensie yucna. [IpumeHeHne NpU3HAKOB JEIMMOCTH LIENIBIX
gyucen, HanOonpmuid obmui nemurens (mamee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa 1ist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble uucna. Anredpavueckass U TpPUTOHOMETpUYECKas (POpMbI
3alMCH KOMIUIEKCHOTO 4Hclia. Apu(METHUYECKHE OIepauuud ¢ KOMILIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn n3 KOMIUIEKCHOrO uucia. [I[pumenenue
KOMIUJIEKCHBIX YMCEN AJIs PeIICHUs] (PU3NUECKUX U TEOMETPUYECKUX 3a]1aY.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYNIHOCTb YPAaBHEHHA W HEPaBEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIC/ICTBYS. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHUX  YPAaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PenieHrne TpuroHoMeTpU4EeCKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHHUS IMOKa3aTeIbHBIX H  JIOrapu(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEN palMOHAJIbHBIX,
UppAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(OMUUYECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.



[IpumeHenue  ypaBHEHUN, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pas3IMyHbBIX o0JacTel HayKu M pealbHOU
YKU3HU, UHTEPIPETALMA TOJYYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPAaPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB HAa KOOPJAMHATHOU IIOCKOCTH.

Tpuronomerpruyeckue QPyHKIUU, UX CBOMCTBA U IPAPUKU.

I'paduueckue Meroabl pelieHUs ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/bI PELICHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUS IMPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEATBLHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHajIu3a

[IpumeneHnre MPOM3BOTHON K HUCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxoxaeHue  HamOONbIIEro UM HAaUMEHbBIIEro  3HAYeHUM
HEeNpepbIBHON (QYHKIUU Ha OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXO0XKACHUS HAWJIY4dlllero pEIICHHS B
NPUKIAIHBIX 3a/1a4ax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipolecca,
3aIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IMepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHus 1epBOOOPa3HbIX.

Wnrerpan. I'eomerpruueckuit CMBICII MHTErpaia. Brruncnenue
omnpeaenéHHoro uuTerpaia mno gopmyne Hetorona-JleitOnuna.

[Ipumenenne uHTErpajia A HAXOXKJIEHHUS IUIOMIAJAEH IIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTuyeckoe
MOJICIMPOBAHUE pPEATbHBIX IMPOLIECCOB C NOMOLIBI  AU(depeHInaIbHbIX
YPaBHCHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00yYarOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUMCKOro  0OIllecTBa,  MPEJICTaBIE€HUE O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
Opoleayp TIpaxaaHckoro oOmiecTBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHA ¥ Ha3HAYCHHUEM;

2) IaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOU TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOIb30BaHUE JTUX JOCTHIKEHUW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEM POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBENICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTUKEHUM HAyKH M JESATENbHOCTbIO YYEHOro, OCO3HaHUE
JMYHOIO BKJIa/1a B IOCTPOCHHUE YCTOMYHUBOTO OyAYyLIErO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEHN, 0OBEKTOB, 3a7a4, peUIeHUH, pacCcy AeHUI, BOCOPUUMYHUBOCTD
K MaTeMaTUYECKUM acCIeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 3JI0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBbIO (3JI0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN A€ TEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

FOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  AESATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP

Oymymieii mpodeccur HW pealln30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
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FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3OBaHUIO W
CcaMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIEHHOCTH;

7) IK0JIOruH4eCKOro BOCIMTAHMS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKONM  KYJIbTYphl, ITOHUMAHHE BIIUSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOJieM, OpUCHTAIUS
HAa TPUMEHEHHE MaTEMAaTHYECKUX 3HAHUM IS pelieHus 3agady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH WX BO3MOXHBIX
MOCJICACTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW U  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAHUE
MaTEMaTUYECKOW HaykKh Kak cdepbl UYeTOBEYECKOW ACATEIBHOCTH, JTAroB &
pa3BUTUSA M 3HAYMMOCTH [UJI1 Pa3BUTUS UMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKOM KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jioruyeckue AeiicTBUA:

BBISIBJISIT M XAapaKTEPU30BaTh CYIIECTBEHHBbIE NMPHU3HAKM MATEMATHYECKUX
OOBEKTOB, TOHATHH, OTHOLIEHUWA MEXAY MOHATHAMH, (POPMYyIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(UKALINH,
OCHOBaHUS AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPeoOPa3OBBIBATh  CYXACHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIIOJEHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKIIOUYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apPTyMEHTALMIO, IIPUBOIUTE IIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOBI;

BbIOMpATh crnocod pemeHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHHUs, BbIOMpaTh HauOoliee MOAXOAAIMK € y4€TOM

CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).
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ba3zoBble uccieaoBare/bCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
GopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTUYECKOro 0ObEKTa, SIBIICHMS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMHU, POIECCAMU;

CaMOCTOATENLHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yibTaTam
NPOBENEHHOTO  HAOMIONCHMS, HCCIIEIOBAaHUS, OIICHHBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOLecCa, a TaK¥Ke BBIJIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumei:

BBISIBIISITH JAeUIIUTHI MHPOpPMALUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JJIA PEIICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALIMIO U3 UCTOUHUKOB Pa3IMUHBIX TUIOB, aHATU3UPOBATH,
CHUCTEMATHU3MPOBATh W WHTEPIPETUPOBATH WH(DOPMAIIUIO DPA3NHYHBIX BUIOB U
dbopM IpeacTaBICHNUS,

CTPYKTYpUPOBaTh MHGOPMAIIMIO, TPEACTaBIATh €€ B Pa3IM4HbIX (opMax,
WJUTFOCTPUPOBATH IPpaUUuECKH;

OIICHUBATh HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
c(hOpMyYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIe 1elCTBUS

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
HesisMU OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOI TOYKY 3pEHHUS B
YCTHBIX W INHCBMEHHBIX TEKCTax, AABaTh IOSICHEHUS II0 XOJy PELICHHUs 3aJayH,
KOMMEHTHUPOBATH IMOJyYEHHBIN pE3yJIbTarT;

B X0/€ 00OCYXXJIeHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY O0OCYXIaeMOMl TEMBI,
npoOsieMbl, pemiaeMol 3aJadyd, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHMCK
pELICHUs], COINOCTAaBIATh CBOM CYXKIEHUS C CYXKICHHUAMM JPYTMX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (Qopme
(opMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAXKEHUS;

IPEACTABIATh PE3YAbTAaThl PEUICHUS 3aa4di, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryisiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE [1eiicTBUSA
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Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELIEHUS 3aJa4yH, BIOMPATh CIOCOO PELIEHUs C
y4€TOM UMEIOLUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  IO3HABAaTEJIbHON  pediekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JCUCTBUN M MBICIUTENIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJS Mpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3aJ1auu;

IPENBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTa LEIU U YCIOBUSAM, OOBSICHITh IPUUHUHBI
JOCTHKEHHS WJIM HEAOCTUKEHHSI Pe3yIbTaTOB JESTENIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

NOHUMAaTh W MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAMBUAYAJIbHON
paboOThl Mpu pelIeHHH Y4YeOHbIX 3aJad, NPUHUMATh LElIb COBMECTHOMU
JesITeNIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUIbl paboT, JOroBapuBaThCA, OOCYX AAaTh MpOIECC U pe3ylabTaT padoThl,
0000111aTh MHCHHSI HECKOJIBKUX JTIOCH;

y4acTBOBaTh B IPyNNOBBIX (opMax paboThl (0OCykaAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpMb» M WHBIE), BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JECHCTBUS C JPYTMMH YWIEHAMH KOMAaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHUSL.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kiiacce oOydaronIMics MOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yucjia ¥ BBIYUCTICHUSA

CBOOO/JIHO OINEpPUPOBATH MOHATUAMH: pPaAlMOHATBLHOE YHUCIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANMOHATLHOE YHCIO0, MHOXKECTBA
paLMOHANBHBIX U JEUCTBUTENBHBIX YUCEI, MOIYJIb ACUCTBUTEIBHOIO YHUCIIA;

OPUMEHSATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a/1ad U3
pPA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh NMPUOTNAKEHHBIC BRIUUCIICHUS, PABUJIA OKPYTIICHUS, IPUKUAKY U

OLICHKY PE3YJIbTaTa BBIYUCIICHUN;
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CBOOOZIHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YNCEN IJISl PEIICHUs
NIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEpPUPOBATh MOHITHEM: apU(PMETUUECKUN KOPEHb HATypaJbHON
CTEIICHH;

CcBOOO/IHO ONEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOOJITHO OIEpPUPOBATH MOHATUSIMH: JIorapudm YHcHa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

CcBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTEHC
YUCJIOBOTO apryMEHTa;

OIEpUPOBATh MOHATHIAMH: APKCUHYC, aPKKOCHHYC M apKTaHI'E€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh PA3JIMYHblE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YpPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMHU: MHOTOUIEH OT OJHON MEepEeMEHHOM,
MHOTOWIEH C LEAbIMH KOX(p(PUIUEHTAMH, KOPHH MHOTOUWIEHA, HPUMEHATh
JICJICHHE MHOTOWIEHA HAa MHOT'OYIEH ¢ OCTAaTKOM, Teopemy besy u treopemy Buera
JUISl PELIEHUS 3a/1a4;

cBOOOZHO OMEepUpoBaTh MOHATUAMU: CHUCTEMa JIMHEWHBIX YpaBHEHHH,
MaTpulla, OMNPENEIUTENb MaTpuupl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpeAeNuTeNs 2 X 2 JuIsl BBIYMCIICHUS €TI0 3HAa4yeHus,
IPUMEHSATh ONPEACIIUTENIN I PEUIEHHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMH C MOMOILIBI) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTPULl W ONPENEIIUTEINIEH,
VHTEPIIPETUPOBATD ITOJYy4YECHHBIN pE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C KOpHSAMH [UIsl IpeoOpa3oBaHUs
BBIPAKCHUN;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALMX CTENEHU C
pPalMOHAIIBHBIM ITI0KA3aTeIIeM;

UCII0JIb30BaTh CBOICTBA aorapupmoB VIS npeoOpazoBaHus
J0rapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPHUPOBATH MOHATHAMU: HppAlUMOHAIbHbIC, MOKAa3aTelIbHbIE WU
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBIO PAaBHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEM;
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IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil IPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

CBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAuMble (OpPMYNbl  JUIsi  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTaBIIATH
BBIPAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/aud, MCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DyHKUMU U TpapuKH:

CBOOOJIHO OTEpPUPOBATh MOHATUSMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO OOpaTHble (PyHKIMM, Kommo3ulms ¢yHKOUN, rpadux QyHKIINH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKkoB (PyHKIIUI;

CBOOOJHO OIEpPUPOBATh MOHATHAMHU: O0JACTH ONpPENEICHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYTU QYHKIIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBaTh MOHATHSAMHU: YETHbIE M HEYETHBIE (PYHKIIMH,
nepuoanyeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHUMYMBI (YHKIMK, HauOoJblllee W HAWMEHbIee 3HaYeHHEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOJHO ONEpPUPOBATh MOHATUAMHU: CTENEHHas QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMH C HATYpPaJbHBIM U LEIbIM
nokaszatesneM, rpaduk KOpHs n-oil CTeNeHHW Kak (pyHKIHUKM OOpaTHOW CTENeHU C
HaATypaJbHBIM MOKa3aTeJIeM;

ONEpUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs WU JIpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U MIOCTPOCHHUE UX IPapuKOB;

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTejlpHas M Jorapudmuueckas
(GyHKUMU, WX CBOMCTBA U rpaduKH, HCHOJB30BATh MX TpadUKH AJs PEHICHUS
YPaBHEHHI;

cBOOOZHO ONEpUpPOBaTh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
orpeziesieHue TPUTOHOMETPUUECKHUX (PYHKIUI YHCIOBOIO apryMEHTa;

UCIOJb30BaTh TIpaduku (GyHKUUN JUId  MCCIEAOBaHUSA IPOLIECCOB U
3aBHCHMOCTEH MPH PEUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCHIMOCTH MEX/y BETUUMHAMU;

Hayana maTeMaTH4ecKOro aHAJIMu3a:

CcBOOOZIHO ONEepUpoBaTh MOHATUAMM: apumeThyeckas M IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUYECKasi MPOTPECCHs, THHEWHBIN U
AKCIIOHEHIIMATBHBINA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABICHHE
0 KOHCTAHTE;

UCIIOJIb30BaTh NPOTPECCUU JIs PEIIeHUs pealibHbIX 3a/ad MPUKIIATHOTO
XapakrTepa;
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CBOOOJTHO OTIEPUPOBATH MOHITUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a Kak aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OINEPUPOBATh TOHATHSIMHU: HEMPEpPbIBHbIE (GYHKIHUHU, TOYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka QyHKIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIM JIJIsl pEIIeHUs 3a/1ad4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOU3BOJHBIE
dbyHKIIMU, KacaTenbHas K rpaduky QyHKINY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
nBYX (YHKIMH, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUN U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3ajad.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO  ONEpUPOBaTh  MOHATUSAMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCII0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart AJisl ONKCaHUs PeaJbHbIX
MIPOLIECCOB U SIBJICHUM, TIPH PEIICHUH 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPEJCICHUE, TEeOpeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MaTeMaTHYECKOT0 0OBEKTA, I0Ka3aTeIbCTBO, PABHOCUJILHBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHmy oOyuenus B 11 kjacce oOyyaromuics MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA

CBOOOJHO ONEPUPOBATh TOHATUAMHU: HATypaJlbHOE U I1EJ0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJl u HOK HaTypalibHBIX 4MCen JJsl pelIeHUs 3a]a4, IPUMEHSTh
anroput™ EBknunpaa;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIluChIBATh
HaTypaJIbHBIC YKCIIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUICKCHBIE 4YHClia B airedpandyeckoi u
TPUTOHOMETPUUECKON (opMe, BBITIOIHATH apu(METHUECKUE ONepalii C HUMHU U
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBHeHHSs U HEPABEHCTBA:
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CBOOOJTHO OMEPHUPOBATH TOHATHAMU: HpPpAIMOHAIbHBIC, MOKAa3aTeIbHbIE U
jJorapuMUYECKUE€ HEpPaBEHCTBA, HAXOIUTh HMX PEIICHUS C TOMOUIBIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATh OTOOpP KOpPHEW TMpU PEHICHUHM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OMEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEO0OXOIuUMbIe  (OPMYJbI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH: CHCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYIIHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITI0KA3aTEIbHBIX U
Jorapu(pmMUYECcKX YpaBHEHUN U HEPABEHCTB;

peuiarb palnroOHaIbHbIE, VMppaluOHAIBHEIE, MOKa3aTeIbHbIC,
jgorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHS W  HEPaBEHCTBA,
coAep Kallre MOAYJIA U TapaMeTpBbl;

IPUMEHSTh TpaduuecKre MEeTOAbI JAJI PEIeHHs] YPaBHEHUN U HEPaBEHCTB, a
TaKXe 3a71a4 C MapaMmeTpaMu;

MOJIEITUPOBATh peajbHBIC CHUTyallMd Ha S3bIKE anreOphl, COCTABIITH
BBIPQ)KCHUS, YPAaBHEHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 33]1a4H,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEJIM C HCIOJIb30BAHUEM aflapara anreopsl,
WHTEPHPETUPOBATH MOJTYUECHHBIN PE3yJIbTaT.

DYyHKIUU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIMHA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JBYX (DYHKIIHIA,

CTPOUTh TEOMETpUYECKHEe o0pa3bl YpaBHEHMM U  HEPaBEHCTB  Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJIHO  OMEPUPOBATH TMOHATUSIMHU: TpapuKU TPUTOHOMETPUUYECKUX
dyHKmii;

OPUMEHATh (QYHKIUW I MOJETUPOBAHUS M UCCIECIOBAHMS PEATbHBIX
IIPOLIECCOB.

HayvaJyia maTeMaTH4eCKOro aHAJIU3A:

WCIIOJIB30BATh MPOU3BOIHYIO JIJIST UCCIEAOBAaHUS (PYHKIIMH HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJUTh HAaNOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKIIMU HETPEPHIBHOM Ha
OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXJICHUS HAWIy4dlIEro pEIICHUS B
MPUKJIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKUX, 3ajayax, A
OTpeJielieHNs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3agaHHOro ¢GopMysion Wiu

rpaguKoMm;
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CBOOOZIHO ONEpUpOBATh TOHATUSAMU: IEpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpall, HAXOJAUTh NEPBOOOpa3HbIE AJIEMEHTAapHbIX (YHKUUNH M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitouuiia;

HAXOJUTh IUIOAAH MNIOCKUX (UTYp U OOBEMBI TEJl C TOMOLIBIO HHTETPAJIa;

UMETh IIPEACTABICHUE O MATEMATUYECKOM MOJEIMPOBAHMM Ha IIPUMEPE
cocraBiieHUs AU pepeHnanbHbIX YPaBHEHUH;

pemaTrh NPUKIAIHBIE 33a4d, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKOTO U
(pU3NYECKOro XapakTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kontpoabnbie | Tpakraueckue (ungposbie)
n/n NMPOrpamMmmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHO0XeCTBO IeHCTBUTEILHEIX YHCE.
1 MHorounensl. PainoHanbHble ypaBHEHHUS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynknuu v rpaduku. CteneHHas GyHKINS ¢ 12 1
LEeJIbIM IT0Ka3aTeIeM
3 ApudpmeTnueckuili KOpeHb N-Oi CTENEHH. 15 1
HppanmonasibHble ypaBHEHUS
4 [okazarenbHas pyHkuus. [lokasarenbHbie 10 |
ypaBHEHUs
5 Jlorapudgmuueckas QyHKIUS. 13 1
Jlorapudmuyecke ypaBHEHHS
6 TpuroHomeTpuyecKe BbIpaXXeHUs 1 ” |
ypaBHEHUS
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 4 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 105 7 0
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11 KIIACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undgposbie)
Kontpoubnbie | IlpakTnueckue
n/n NMPOorpamMmmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
2 HenpepsiBabie pynkuuu. [IponszBoanas 20 1
3 [ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUs 5 |
3HAHUU
4 HccnenoBanue GyHKIMA ¢ TOMOIIBIO ” |
MPOU3BOAHOMN
5 [TepBooOpasnas u UHTETpaI 12 1
6 I'paduku TpUrOHOMETPUUECKUX (HYHKITHHA. 14 1
TpuronomeTpuueckue HEpPaBEeHCTBA
7 HppaunonansHble, MokazaTeabHbIC U ” 1
norapuMuyecKrie HepaBeHCTBA
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 105 6 0
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12 KITACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undgposbie)
Kontpoasnbie | IlpakTuueckue
n/n NMPOorpamMmmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
KommnekcHbie uncia 10 1
2 Harypasbnsle u niensie yucna 10 1
CucreMbl paliioHaTbHBIX, HPPALMOHATBHBIX
3 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUU
4 3agayu ¢ mapaMeTpaMmu 16 1
5 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 2 )
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 70 6 0
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoanuectBo yacos DJIEKTPOHHBIE

Ne ara uudposbie
Tema ypoka Kontpoasnbie | IlpakTuyeckue A bp
n/n Bceero u3yuyeHusi | oOpa3oBaTejibHbIE

padoThI padoThI
pecypchl

MHOXeCTBO, oTepaluy HajJ MHOKECTBaAaMH
U UX CBOWCTBA

2 Juarpammel Ditniepa-Benna 1

[IpumeHeHNnEe TEOPETUKO-MHOKECTBEHHOT O
anmnapara JJs peleHus 3aaad

Parnmonansaele unciaa. OOBIKHOBEHHBIE U
4 JieCATUYHbIE PoOu, POLIEHTHI, 1
OeCKOHEeUHbIE IEPUOTUUECKUE IPOOH

Panmonansusie uncina. OOBIKHOBEHHEIE U
5 JECSTHYHBIE TPOOH, TPOLIEHTHI, 1
OeCKOHEUYHBIC TIEPUOANYECKUE IPOOH

[Ipumenenue apoOeit 1 MPOIEHTOB JJIS
pelIeHUs MIPUKIAIHBIX 3324

[Ipumenenue qpobeii 1 TPOLEHTOB IS
pelIeHNs IPUKIAIHBIX 3a1a4

JleficTBUTENIbHEIC YKCIIa. PallnoHaIbHEIC U
HppalUOHAIBHBIEC YHCIIA

Apudmernueckue onepanuu ¢
JeCTBUTENILHBIMU YHCIIaAMHU

10 Mopaynp A€CTBUTENBHOTO YUCIIA U €T0 1
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CBOMCTBA

11

[TpuGnuxEHHBIE BEIYMCIICHUS, TPABUIIA
OKpPYIJIEHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCICHUN

12

OCHOBHBIE MCTOAbI pCIICHUS LCJIbIX U
JPOOHO-pallMOHAJIBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE MCTOAbI pCHICHUS LCJIbIX U
JPOOHO-pallMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IBI PELLIEHUS LIEJIBIX U
IpoOHO-PAaLMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHoOro4JIeHbI OT OJJHOM TTEPEMEHHOM.
JleneHre MHOro4jeHa Ha MHOTOYJICH C
ocratkoM. Teopema besy

16

MHoOTro4IeHBI ¢ IEIbIMA K0P DUITUSHTAMH.

Teopema Buera

17

Pemrenne cucrem nMMHENHBIX YpaBHEHUN

18

Pewrenne cucreM IMHENHBIX YpaBHEHUN

19

Marpuna cucrteMsl JUHEWHBIX YPaBHEHUN.
Onpenenurens MaTpULbL 2X2, €r0
r€OMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYMCIICHUE €TI0 3HAYEHUS

20

Onpenenurens MaTpuLsl 2x2, ero
TFE€OMETPUUYECKHUN CMBICIT Y CBOMCTBA;
BBIYHCIICHUE €T0 3HAUEHUS

23




21

[IpumeHneHue onpeaenuTens sl perieHus
CHUCTEMBbI JINHEHHBIX YPaBHEHUI

22

Pemenne npukiiagHeIxX 3a1a4 ¢ HTOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI

23

Pemrenne npukiiagHeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

24

KonrtponbHas padora: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHEUHBIX ypaBHEHUN"

25

@ynkuus, crnocoObl 3a1aHus GYHKIIH.
B3aumHuo obpartubie ¢pynkiuu. Kommnosunus
byHKIII

26

I'paduk GyHkIMM. DneMeHTapHbBIC
npeodpas3oBanus rpadukoB GpyHKIUN

27

OO6macth onpeesieHusI © MHOYKECTBO
3HaueHni Qpynkiuu. Hynu Gyskmmm.
[TpomexxyTKH 3HAaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIE PYHKITUH.
[lepuoanueckue pynkuuu. [lpomexyTku
MOHOTOHHOCTH (DyHKITHH

29

MakcumMyMbl U MUHUMYMBI (DYHKIIHH.
Haubosnpinee n HanMeHbIIIEE 3HAYCHUE
(yHKIMH HAa IPOMEKYTKE

30

JluneitHast, KBagpaTU4Hasi U JpOOHO-
nuHEeHHas pyHKIUHN

31

DeMeHTapHOe UCCIIeI0BaHUE U
MoCTpoeHHe rpauKOB STUX QYHKIUN
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DJIEeMEHTapHOE UCCIIEIOBAHUE U

32 .
MocTpoeHue rpadukoB STUX QyHKUIUN

13 Crenens ¢ 1enbpIM MokasareieM. bunom
HeroTona

34 Crenens ¢ 1enslM nokasareiaeMm. bunom
Herorona

35 CrenenHast GyHKIIHMS ¢ HATypaTbHBIM U
1eIbpIM TokazateneM. E€ cBoiicTBa u rpaduk

16 Kontponbnas padota: "CreneHnnas
¢bynkius. E€ cBoiictBa u rpaduk"

37 ApudpmeTnueckuii KOpeHb HaTypaIbHOU
CTEINEHU U €ro CBOMCTBA

13 Apudmernueckuit KOpeHb HATYPaTBHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COJIepKAIIMX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHHH,
COJIepKaluX CTENIEHU U KOPHU

A1 [IpeobpazoBaHus YHCIOBBIX BHIPAKCHUH,
COZIepXKaIINX CTENEHU U KOPHU
Wppaunonanshbie ypaBHeHUs. OCHOBHbBIE

42 METO/IbI PELICHUS UPPALIMOHAIBHBIX
ypaBHEHUH
Wppaunonanshble ypaBHeHUs. OCHOBHbBIE

43 METO/1bl pEIICHUS UPPALMOHATBHBIX
YpaBHEHUI

44 Wppaunonanshbie ypaBHeHUs. OCHOBHbBIE
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METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH

PaBHOCWIIBHBIE TEPEXO/BI B PELICHUN

45
MppalMOHATIbHBIX YpaBHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUN
MppalMOHATIbHBIX YPaBHEHUN

47 PaBHOCUIIBHBIE IEPEXO/BI B PELLIEHUU
UpPpalMOHAJIbHBIX YPaBHEHUN

43 PaBHOCUIIBHBIE IEPEXOBI B PEILICHUU
UPPaLMOHAIIBHBIX YPaBHEHUN
CaoiicTBa 1 rpa@uK KOpHS N-0M CTENEHU

49 Kak (QyHKIIMM OOpaTHOW CTEIIeHHU C
HaTypaJIbHBIM II0Ka3aTeJIeEM
CaoiicTBa U rpauK KOpHS N-0M CTENEHU

50 KakK (QYHKIIMM OOpaTHOU CTENEeHHU C
HaTypaJIbHBIM I0Ka3aTeJIEM
KonTponshas padora: "CsoiicTBa u rpaduk

51 KOpHs n-o¥ creneHu. MppanroHanbHbIe
ypaBHEHHS"

5 CreneHsp ¢ pallMOHaJIbHBIM [IOKA3aTENEM U
€€ CBOMCTBA

53 CreneHsp ¢ palMOHaJIbHBIM [IOKA3aTENEM U
€€ CBOMCTBA

54 CreneHs ¢ pallMOHAIbHBIM [TOKA3aTENEM U
€€ CBOMCTBa

55 [TokazarenbHas pyHKIMS, €€ CBOMCTBA U

rpaduk
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Hcnonws3zoBanue rpaduka GyHKIUN AJIs

56 1
pelleHrs ypaBHeHUN
57 Hcnonb3oBanue rpadpuka GyHKINN A5 |
peuIeHusl ypaBHEHU I
TEJIbHBI BHeHMsI. OCHOBHBIE
[Tokazate e ypa O
58 METO/bl PELICHUS TIOKA3aTEIbHbBIX 1
ypaBHEHUH
IToka3zaTenbHble ypaBHeHUsI. OCHOBHBIC
y
59 METO/bl PELICHUS TIOKA3aTEIbHbBIX 1
ypaBHEHU U
IToka3zatenbHble ypaBHeHUs. OCHOBHBIE
60 METO/Ibl PELICHHUS [10KA3aTEIbHBIX 1
ypaBHEHUH
61 Kontponbras padota: "[lokazaTenpHas 1
¢ynkuus. [TokasarenbHble ypaBHEHHS"
62 Jlorapudwm yucna. CoiicTBa jgorapudpma 1
63 Jlorapu¢m ymncna. CoiicTBa Jiorapugpma 1
64 Jlorapudm umcna. CoiicTBa jgorapudpma 1
65 JlecATUYHBIC U HATYpaJIbHBIC JOTapU(PMBI 1
66 €CATUYHBIC U HATypaJIbHbIE JOTaprU(MBbI 1
y
67 [IpeoOpazoBanue BbIpAKEHUN, COACPIKALLINX 1
J0rapuQmbl
[Ipeo6pa3oBanue BbIpaXeHH, COepIKaLUX
68 ’ 1
JorapupMbl
69 [Ipeo6pa3oBanue BbIpaXeHUH, coeprKalux 1

JorapupMbl
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Jlorapudpmuueckas GpyHKIHS, €€ CBOWCTBA U

70
rpaduk

71 Jlorapudmuueckas pyHKuus, €€ CBONWCTBA U
rpaduk

7 Hcnonp3oBanue rpaduka QyHKINM 115
peluIeHusl ypaBHEHU I

7 Hcnonb3oBanue rpaduka QyHKIUM 115
peuIeHus ypaBHEHU I
Jlorapudgmuueckue ypaBHeHHs.. OCHOBHBIE

74 METO/Ibl PEIICHUs JIOrapu(PMUIECKUX
yYpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

75 METO/Ibl pPELIEHUs JIOrapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBueHusi. OCHOBHbIE

76 METO/IbI PEIICHUS JIOTaPUPMUIECKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE TIEPEXOIbI B PELLICHUU
aorapu(pMUUECKUX yYpaBHEHHH

73 PaBHOCUIIBHBIE IEPEXO/IbI B PELLIEHUU
aorapu(pMUYECKUX yYpaBHEHUM

79 Konrtponbnas padora: "Jlorapupmuueckas
¢yukuus. Jlorapudpmuueckue ypaBHeHus"

20 CuHycC, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOT'O apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

YHICIIOBOTO apryMeHTa
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ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC

82 YHCIIOBOTO apryMeHTa 1

23 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC |
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 oTpesiesIeHue TPUTOHOMETPUUECKHUX 1
(yHKIUH YUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OIpeIETICHUE TPUTOHOMETPUUECKUX 1
(YHKIMIA 9HUCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYIIbI 1

90 IIpeoOpa3oBaHue TPUrOHOMETPHUUECKUX 1
BBIPAXXKEHU

91 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX |
BBIpaKEHUIN

9 IIpeobpa3oBaHne TPUTOHOMETPUUECKUX 1
BBIPAKECHUN

93 [IpeoOpazoBanue TPUrOHOMETPHUUECKUX 1
BBIPaXKCHUN

94 Pemenue TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHUN 1

96 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN 1
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98 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1
100 PereHne TpUroHOMETPUYECKUX YPAaBHEHUM 1
Kontposnbnas pabora:
101 "TpuronomeTpruyecKue BbIpaXKEHUS U 1
TPUTOHOMETPHUUYECKUE ypaBHEHUS"
102 [ToBTOpeHne u 0600IIEHNE 1
103 [ToBTOpeHue u 0600IIEHUE 1
104 [ToBTOpeHMEe 1 0060O0IIEHNE 1
105 [ToBTOpeHue u 0600IIEHNE 1
OBIIEE KOJIMYECTBO YACOB I10 105
[MPOT'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTtpoibHble
padoThI

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIeKTPOHHBbIE
nudposbie
o0pa3oBaTte/ibHbIE

pecypcbl

ITocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHUS
nocienaoBaTelibHOCTe. MeTon
MaTeMaTUYECKON MHIYKIIMU

MOHOTOHHBIC M OTPaHUYCHHBIC
nocneaoBaTeabHOCTH. MicTopust aHanm3a
OECKOHEYHO MaJIbIX

Apudmernueckas mporpeccus

['eomeTpuyeckas mporpeccust

beckoneuHo yObIBaroIasi reOMeTpUYecKas
nporpeccust

Cymma 6ecKkOHEYHO yObIBaroMIei
TEOMETPHUECKOMN MPOTPECCHH

JIMHEHBIN 1 SKCHOHEHIUATIBHBIA pocT. Yncio
e. ®opMyta CJI0KHBIX MPOIEHTOB

JIMHEHBIN ¥ SKCHOHEHUUATIBHBIN pocT. Yncio
e. @opmyIia CIOKHBIX MPOLIEHTOB

Hcnonbs3oBaHue NpOrpeccuu it peleHus
peanbHBIX 33/1a4 IPUKIAJHOIO Xapakrepa
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Kontponbnas padota: "[lociaenoBarenbHoCTH

10 | 1
U IPOrPECCUU

11 HenpepbiBHBIE QYHKINN U UX CBOWCTBA 1

12 Touxka pa3pbiBa. ACUMNOTOTHI IpadUKOB 1
byHKIUH

13 CBoiicTBa ()yHKIIMI HEMPEPHIBHBIX HA OTPE3KE 1

14 CaotlicTBa (DyHKIUI HEMPEPHIBHBIX HA OTPE3KE 1

15 Meron HHTEpBAIIOB Il PELICHUS HEPABEHCTB 1

16 MeTo MHTEpPBaJIOB JJIsl PEIICHUSI HEPABEHCTB 1

17 Meron HHTEpPBAIIOB ISl pELIEHUSI HEPAaBEHCTB 1

13 [TpuMeHeHnEe CBOWCTB HEMIPEPBHIBHBIX (PYHKLIUI 1
JUIsl pellIeHus 3aa4

19 [TpuMeHeHNEe CBOWCTB HEMIPEPBIBHBIX (YHKLINI 1
JUIsl pELIeHNUs 3a1a4

20 ITepBas u BTOpas mpou3BoAHbIC (DYHKITUU 1

o1 Ornpenenenne, reOMETPUUECKHI CMBICT |
MIPOU3BOAHOMN

2 Onpenenenue, GU3NUECKUN CMBICTT |
MPOU3BOAHOMN

23 VYpaBHeHHE KacaTeabHOU K TpapuKy GyHKIUN 1

24 VYpaBHeHue KacaTelbHON K rpaduKy QyHKIIHUH 1

25 [Tpon3BoIHBIE TIEMEHTAPHBIX (QYHKLIUH 1

26 [TpousBoaHBIC IEeMEHTAPHBIX (PYHKINN 1

7 [TpousBogHast CyMMBI, TPOU3BEACHNUS, 1
YaCTHOT'O U KOMITO3UIIMH (DyHKIIMH

28 [Tpou3BoHast CyMMBI, IPOU3BEAEHNUS, 1
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YACTHOTO M KOMIO3UIIUU (PYHKITUI

29

IIpou3sBogHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMH ()yHKITHIA

30

Konrponsnas padora: "[IpouszBoanas”

31

[TpumeHneHre mpOU3BOJHON K UCCIIEIOBAaHHUIO
GbyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI

32

[TpumeHeHre NpOU3BOJHON K UCCIIEIOBAaHHUIO
GbyHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI

33

IIpuMeHeHne NpOU3BOJHON K UCCIIEIOBAHUIO
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

34

IIpuMeHeHne IPOU3BOJHON K UCCIIEIOBAHUIO
(GYHKIMN HA MOHOTOHHOCTB U OKCTPEMYMBI

35

[TpuMeHeHHe NPOU3BOJHOM K HCCIIEI0BAHUIO
(GYHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI

36

[IprumeneHnue nporu3BOJHON K UCCIIEA0BAHUIO
(GyHKIHMIA HA MOHOTOHHOCTD U DKCTPEMYMBI

37

Haxosxnenne HanOObIIero ¥ HAMMEHBIIETO
3HA4YEHUS HETIPEPHIBHOM (PYHKIIMK HA OTpeE3Ke

38

HaxosxneHne HauOobIero 1 HAMMEHbIIETO
3HAUEHUS HENPEPBIBHON (PYHKIIMM HA OTPE3KE

39

Haxoxnenne HauOoObIIEro 1 HAUMEHBIIETO
3HAa4YeHUs HeNPEPHIBHON (QYHKIMHU HA OTPE3KE

40

Haxoxnenne HauboIbIIero 1 HaMMEHbILIEro
3HAYEHHS HETIPEPHIBHOM (PYHKIIMU HA OTpE3Ke

41

Haxosxenrne HanOoJbIIero 1 HANMEHBIIIETO
3HA4YEHUS HETIPEPHIBHOM (PYHKIIMU HA OTpe3Ke
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HaXO)KI[eHI/IC HauOOIbIIEr0 U HAUMEHBIIIETO

42 3HA4YEHUs HENPEPBhIBHOM (PyHKIMM Ha OTpe3Ke

43 [IprMmeneHre nponu3BOIHOMN ISl HAXOXKICHUS
HAWJIYYILEro peleHus B IPUKIIaIHbIX 3aa4ax

44 [IpruMmeneHre nporu3BOAHOM ISl HAXOKICHUS
HAWJIy4ILEro peleHus B IPUKIIAIHbIX 3a1a4ax
ITpuMeHeHne NPOU3BOJHON Ul ONPEAEIICHUS

45 CKOPOCTH M YCKOPEHUS IIpoLECcCa, 3alaHHOTO
bopmyoit unu rpadguxkom
[TpuMeHeHne NPOU3BOJHOM /1S ONpeAeTIeHUs

46 CKOPOCTH M YCKOPEHUS IIPoLECCa, 3alaHHOTO
bopmyoit unu rpadukom

47 Kommozurus ¢hyHKimiz

48 Komnosumus ¢pyHkiuii

49 Komnozumus GpyHKImii

50 ['eomerpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJIMHATHOM MJI0CKOCTH

51 ['eomeTpuyeckue o6pa3bl ypaBHEHUH Ha
KOOPAMHATHOW IJTIOCKOCTH

5 Konrtponsnas padora: "HccnenoBanue
(GYHKIUI ¢ TOMOIIBIO TPOU3BOIHON"

53 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

54 [TepBooOpazHbie 1eMEHTAPHBIX (DYHKIMH.
[TpaBuia HaX0XJEHUS EPBOOOPAZHBIX

55 [TepBooOpasHbIe AeMEHTaAPHBIX (QYHKIIHM.

[TpaBuiia HaxX0XI€HUS IEPBOOOPA3HBIX
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56

Nurerpan. ['eoMeTpudecKkuii CMBICT HHTErpaJIa

Beruucrnenue onpenenéHHoro HHTerpaa 1no

37 dbopmyne Herotona-Jleitoauia

53 Brruncnenue onpeien€HHOro HHTErpaa 1o
¢dopmyne Herotona-Jleitonuma

59 [TpuMmeHeHne uHTErpaia A1 HaX0XKACHUs
IUIOIAAEH TUIOCKUX UTyp

60 IIpuMeHeHne nHTEerpaa 11 HaX0XKACHUS
00BEMOB reOMETPUYECKHX TEI

61 [Tpumeps! pemennii qudQepeHnrarbHbIX
YpaBHEHUU

6 [Tpumeps! pemennii qudQepeHnrarbHbIX
YpaBHEHUI
MatemaTnuueckoe MOAEINPOBAHUE PEATIBHBIX

63 IPOIIECCOB C MOMOIIBIO AU PepeHIInanbHbIX
YpaBHEHUI

64 Kontponbhas padota: "[lepBooOpazHas u
uHTerpan”

65 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA
U rpaduku

66 Tpuronomerpuyeckue GyHKIUHN, UX CBOWCTBA
u rpaduku

67 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA
U rpaduKu

68 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA
U TpaduKu

69 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA
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u rpaduxu

OT160p KOpHEN TPUTOHOMETPUUECKHUX

70 YPaBHEHUH ¢ IOMOIIBIO TPUTOHOMETPUYECKON 1
OKPYXHOCTHU
OT060p KOpHEHN TPUTOHOMETPUUECKHUX

71 YPaBHEHUH ¢ IOMOIIBIO TPUTOHOMETPUYECKON 1
OKPYXHOCTHU
OT160p KOpHEH TPUTOHOMETPUUYECKUX

72 YPaBHEHUH ¢ IOMOIIBIO TPUTOHOMETPUYECKON 1
OKPYXHOCTHU
OT100p KOpHEH TPUTOHOMETPUUYECKUX

73 YPaBHEHUH € IOMOILBIO TPUTOHOMETPUYECKOU 1
OKPYXHOCTHU

74 Pemenne TpUroHOMETpUUYECKUX HEPABEHCTB 1

75 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB 1

76 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB 1

77 Pemenne TpuroHoMeTpuYECKNX HEPABEHCTB 1
Kontponbnas pabota: "['paduku

78 TPUTOHOMETPUIECKUX (DyHKITHM. 1
Tpuronomerpuyeckre HepaBeHCTBA"

79 OcHOBHBIE METO/IbI PEILIEHUS TOKa3aTEIbHbIX |
HEPABEHCTB

20 OcHOBHBIE METO/IbI PEILICHUS IOKA3aTEIIbHbIX 1
HEPABEHCTB

21 OcHOBHBIE METO/bI PEILIEHUS TIOKA3aTEIIbHBIX 1
HEPABEHCTB

82 OCHOBHBIE METO/IbI PEIICHUS IOKA3aTEIbHbIX 1

36




HEPaBEHCTB

OcHOBHBIC MCTOJbI pCHICHUA

83 norapu(pMHUECKUX HEPABEHCTB
%4 OCHOBHBIE METO/IbI pEIICHUS
JorapupMHUUECKUX HEPABEHCTB
25 OCHOBHBIE METO/IbI pEIICHUS
JorapupMHUECKUX HEPABEHCTB
26 OCHOBHBIE METO/IbI PEIIECHUS
Jorapu(pMHUUECKUX HEPABEHCTB
27 OCHOBHBIEC METO/IBI PEIICHUS
UpPaIMOHATLHBIX HEPABEHCTB
28 OCHOBHBIE METO/IbI PEIICHUS
UppaIMOHATILHBIX HEPABEHCTB
29 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB
90 OCHOBHBIE METO/bI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB
o1 ['padrueckue METOIBI pEIICHUS
UpPpalMOHATIBHBIX YPAaBHEHUH
9 ['padrueckue METOIBI peLICHUS
UpPPAMOHATIBHBIX YPaBHEHHIA
93 ['paduueckue METO bl peLICHUs
IIOKa3aTeJIbHBIX YPAaBHEHUU
94 I'padrueckue MeTO bl peLIeHUs
MOKa3aTeIbHbIX HEPABEHCTB
95 I'paduueckue MeTo bl pelIeHus

JorapupMUUECKUX YpaBHEHUI
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96 I'paduueckue MeTobl peLIeHus !
Jorapu(pMHUECKUX HEPABEHCTB

97 I'paduueckue MeToabl pelIeHUs |
norapu(MUIECKIX HEPABEHCTB
['padmyeckue METOABI peIICHHS

98 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 1
YpaBHEHUH
['paduueckue METO bl pELICHUs

99 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 1
YpaBHEHUI
['paduueckue MeTO bl pelIeHus

100 MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX 1
HEPABEHCTB
['paduueckue MeTO bl peLIeHUs

101 MOKa3aTeIbHbIX U JIOTapu(pPMUIECKUX 1
HEPABEHCTB
KoHnTtponbHas pabdora: "UpparnmoHanbHeIe,

102 MOKa3aTeNbHbIE U JTorapu(MUUecKue 1
HEpaBeHCTBA"

103 [ToBTOpEeHME M 0600IIEHNE 1

104 [ToBTOpenue u 0600IIEHNE 1

105 [ToBTOpenue u 06001IeHE 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 105
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12 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJabHbie
padoThI

IIpakTHyeckne
padoThI

JlaTa
U3ydeHust

DJIeKTPOHHbIE
uudposbie

oOpa3oBaTe/ibHbIE

pecypchl

KommuiekcHble uncna. AnreOpanueckas u
TPUTOHOMETpHUYecKasi pOpMBbI 3aIHCH
KOMIUTEKCHOTO YHuCIia

KommuiekcHble uncna. AnreOpanueckas u
TpUTroOHOMEeTpHUUecKas (HOpMbI 3aITUCH
KOMIUTEKCHOTO YHuCIIa

ApudmeTnueckue oneparuu c
KOMIIVIEKCHBIMHU YU CJIaMU

Apudmernueckue onepanum ¢
KOMILJICKCHBIMHU YUCIIAMH

I/I306pa>KeHHe KOMIIJICKCHBIX YHCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTH

N3006paxeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TJIOCKOCTH

®opmyna Myaspa. KopHu n-o#i ctenesu u3
KOMILIEKCHOI'O YHCIIa

®opmyna Myaspa. KopHu n-o#i ctenesu u3
KOMILIEKCHOTO YHCIIa

[IprMeHeHne KOMITJIEKCHBIX YUCEIT IS
penieHus (GU3NIECKUX U TE€OMETPUIECKIX
3a1a4
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10 Kontponbnas pabora: "KomriekcHsie uncna"

11 HatypanbHble U 1ien1ble ynciia

12 HatypainbHble U 1ie51ble Ynciia

13 [TprMeHeHHe IPU3HAKOB IE€TUMOCTH LIEIIBIX
yucen

14 [TprMeHeHne NpU3HAKOB JAETUMOCTH LENIbIX
yucen

15 [TpuMeHeHne NPU3HAKOB AETUMOCTH LENIBIX
yucen: HOJl u HOK

16 [TpuMeHeHne NPU3HAKOB AETUMOCTH LENIBIX
gucen: HOJl u HOK

17 [TprMeHeHne NPU3HAKOB E€IUMOCTH LIEIIBIX
YHCeN: OCTATKU 10 MOJYJIIO

18 [IpruMeHeHrne NpU3HAKOB JAETUMOCTH IENIBIX
YHCEeN: OCTATKU 10 MOJYJIIO
[TpuMeHeHrne NPU3HAKOB JAETUMOCTH LEJIBIX

19 yucell: anroput™ EBknuaa 1 pemenus
3aJa4 B LIEJIBIX YKCIaX

20 Konrtponbnas padora: "Teopus uenbix uncen"
Cucrtema u COBOKYITHOCTh YPaBHEHHUIA.

21 PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS
Cucrtema U COBOKYITHOCTb YPaBHEHHUIA.

22 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUSA

3 OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U

COBOKYITHOCTEH paliiOHaIbHBIX YPaBHEHHIA
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24

OcCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH HPpallMOHANIbHBIX YpaBHEHUI

25

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
COBOKYITHOCTEM MOKAa3aTEIbHbIX YPABHEHUN

26

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEM MOKa3aTEIbHbIX YPABHEHUN

27

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
COBOKYMHOCTEH JIoTapu(pMUIECKIX
YpaBHEHUI

28

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMUIecKux
YpaBHEHUU

29

IIpuMeHEeHHnE CUCTEM K PELICHUIO
MaTEeMaTHUYECKUX 3a7a4 U 3a7a4 U3 pa3IMuHbIX
oOnacTeil HayKH U peanbHOM KU3HHU,
UHTEPIPETALM [I0JyYCHHBIX PE3YyJIbTaTOB

30

IIpuMeHeHnEe CUCTEM K PELICHUIO
MaTEMaTHYECKUX 3a7a4 U 3a7a4 U3 pa3IMuHbIX
oOnacTeil HayKH U peanbHOM KU3HHU,
UHTEPIPETALMS [IOJyYCHHBIX PE3YyJIbTaTOB

31

IIpuMeHEeHNEe HEPABEHCTB K PEIICHUIO
MaTEMaTHYECKUX 3a7a4 U 3a7a4 U3 pa3IMuHbIX
oOacTeil HayKH U peanbHOM KU3HHU,
UHTEPIPETALM [I0JyYCHHBIX PE3YyJIbTaTOB

32

KoHnTtponbhas padorta: "Cucremsl
palMOHaANbHBIX, UPPALMOHATBHBIX
MOKA3aTeNbHBIX U JOTapU(YMUUECKUX
ypaBHEHHI"
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33

PanmonanpHble ypaBHEHUS ¢ TapaMeTpamMu

34 PanyoHanbHbIE HEPABEHCTBA € ITapaMeTPaAMHU

35 PanmoHanpHble CUCTEMBI C TApaMETPAMHU

16 HppanuoHanpHble ypaBHEHUS, HEPABEHCTBA C
napaMeTrpamu

37 HppauyroHanbHbIE CUCTEMBI C ITApaMeTpaMu

13 [ToxazarenbHblE ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

39 ITokxazarenbHbIE CUCTEMBI C TApaMETPaMU

40 Jlorapudmuueckre ypaBHEeHUs, HEPABEHCTBA C
napaMeTpamMu

41 Jlorapugmuyeckue CUCTEMBI ¢ TapaMeTpamMu

4 TpuroHomeTpuyeCKUE ypaBHEHUS C
napaMeTpamu

43 TpuronomeTpruyecKkrue HEPaBEHCTBA C
napaMeTpamu

44 TpuronomeTpuyeCcKrue CUCTEMBI C
napaMeTpamMmu
[TocTpoeHue u uccienoBaHue

45 MaTEeMaTHYECKUX MOJENEN peabHbIX
CUTYallMil C TOMOIIBIO YPABHEHUH C
napaMeTpamMmu
[TocTpoeHue u uccienoBaHue

46 MaTeMaTHYECKUX MOJENEeN peabHbIX

CUTYallMil C TOMOIIBIO CUCTEM YPABHEHUH C
napameTpamu
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[TocTpoeHnue u uccienoBaHue
MaTeMaTHYECKUX MOJCIICH peaTbHbIX

47 . .
CUTYallUi C OMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu

43 KoHnTtponbnas padora: "3agauu ¢
napamerpamu"

49 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aLus
3HaHui: "YpaBHeHUs"

50 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs
3HaHMi: "YpaBHeHus"

51 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALIHS
3HaHMi: "YpaBHeHus. Cucremsl ypaBHeHU"

5 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aUs
3HaHui: "HepaBeHncrna"

53 [ToBTOpeHme, 0600IIEHNE, CUCTEMATU3AIIHS
3Hanui: "HepaBencrna"

54 [ToBTOpeHmEe, 006001IeHNE, CHCTEMAaTU3AIUS
3HaHuii: "HepaBencrna"

55 [ToBTOpeHue, 06001eHNEe, CUCTEeMAaTH3aIUs
3HaHuii: "lIponsBoaHas u e€ npuMeHneHue"

56 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aus
3HaHui: "lIponsBoanas u e€ npuMeHeHue"

57 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "[IponsBoaHas u e€ npumeHenue"

53 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS
3HaHuil: "MHTErpan u ero npuMeHenue"

59 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
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3HaHui: "OyHKIUn"

[ToBTOpeHue, 06001mEeHNe, CHCTEeMaTH3aIUs

60 3HaHuil: "OyHKIIN" !

61 [ToBTOpeHue, 06001IeHNE, CCTEMaTH3aIUs 1
3HaHui: "OyHkun"

62 Hrorosasi kKoHTpoOIbHAs paboTa 1

63 HtoroBast KoHTpoJIbHAs paboTa 1

64 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3AIINS 1
3SHaHHH

65 HOBTOPGHI/IC, 000011IeHIE, CHCTEMAaTH3AIUS 1
3HAHUI

66 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3ALINS 1
3HAHUI

67 HOBTOPGHI/IC, 000011eHHE, CHCTEMATH3ALIUA |
3HAHUH

68 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3AIIHAS 1
3HAHHU

69 HOBToPeHI/Ie, 000011IeHNEe, CHCTEMATH3AIINAS 1
3HAHUI

70 HOBTOPGHI/IC, 0000111eHKE, CHCTEMATH3ALINS I
3HAHHUI

OBIIEE KOJIMYECTBO YACOB I10 70

I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10- 12 KJIACC

Kox
NpoBEPsSIEMOro
pe3yabTarTa

1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero oopa3oBaHmsi

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATUSMHU: PALUUOHAIBHOE U JIEUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAsI U JIECSATHUYHAs APOOb, TPOLEHTHI

1.2

BomonaaTe  apudmeTrnyeckue — OmepauMd € palMOHAIbHBIMH U
JICHCTBUTEIILHBIMU YUCIIAMU

1.3

BreimonaaTs HpI/I6HI/I)KéHHLIe BBIYHUCIICHUS, UCIIOJIB3Y S IIpaBUJIa OKPYIJICHUA,
ACJIaTh IPUKHUIKY U OLICHKY pE3yJibTaTa BBIYHCIICHUN

1.4

OHGpHpOBaTB IMOHATHUAMU. CTCIICHDb C LECJIBIM IIOKA3aTCJIEM, CTaHAdapTHasd
(bopMa 3aI1ucCu HeﬁCTBHTCHBHOFO quciia, KOPCHb HaTypaHBHOﬁ CTCIICHH,
HCIIOJIB30BAaTh IMOAXOJAIIYHO CI)OpMy 3alUCH JEUCTBUTEIBHBIX YHCET JIS
peCHUsS NPAKTUICCKUX 3a1a4 U MPCACTABJICHUA TAHHBIX

1.5

OHCpHpOBaTB IMOHATHUAMU. CHUHYC, KOCUHYC U TaHI'CHC ITPOU3BOJILHOI'O YTJIa;
HUCII0JIB30BAaTh 3aI11uCh IMPOU3BOJILHOI'O yria uepe3 O6paTHBI€
TPUTOHOMCTPUUICCKHUC (I)YHKI_II/II/I

YpaBHEHUS 1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
palMoHaIbHOE, UppaloHaIbHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE

2.2

BoImonsaTe npeodpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUH U pelIaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BeimonHATe nmpeoOpa3oBaHusi LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDAXKCHUM W pelaTb OCHOBHBIC THUIIBI LEIBIX, palUOHAIbHBIX H
UPPALMOHAIIBHBIX YPABHEHUN U HEPAaBEHCTB

24

HpI/IMeHHTb YpaBHCHHA W HEPABCHCTBA JIA PCIICHHUA MATEMATUYCCKHUX
3ala4q 1 3aa4 U3 pa3JINYHbIX oOnacreit HAayKH U peaﬂLHOﬁ JKHN3HHU

2.5

MonenupoBaTh peanbHble CHUTyalldd Ha S3bIKe aireOpbl, COCTaBIATH
BBIPQXCHUS, YpAaBHEHUS, HEPABEHCTBA IO YCJOBHMIO 3aJauyM, HCCIEA0BATh
MOCTPOCHHBIE MOJEIHU C HCTIOIb30BAHUEM allapara anreopsl

OyHKIMH U TpaduKu
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OnepupoBaTh NOHATHAMU: (DYHKITHS, CTIOCOOBI 3aAaHus (GyHKIIMH, 00JIacTh
3.1 ompezieNieHuss M MHOXKECTBO 3HaueHWil ¢yHKuuu, rpaduxk QyHKINH,
B3aMMHO OOpaTHbIE (PYHKIIMH
39 OnepupoBaTh MOHATHSIMH: YETHOCTh M HEYETHOCTh (YHKIUH, HYIH
' GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Wcnonb3oBathk rpaduku QyHKIMMA I PEIICHUs] ypaBHEHU T
34 Ctpouth 1 4uTath rpaduKku JMHEHHON QYHKUINHU, KBAAPATUIHON (PyHKINH,
' CTENeHHOW (DYHKITUH C LIEIBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS TPOIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHWH 3aJady M3 JPYruX Y4YeOHBIX HPEIMETOB U
peasbHO JKU3HHU, BBIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXY BEIMYNHAMHU
4 Havana maremaTnueckoro aHanunsa
41 OnepupoBaTh TMOHATUSAMHU: TMOCIEAOBATEIBLHOCTh, apudmernueckas u
' reoMeTpHuYecKast MPOrpecCuu
47 OnepupoBaTh TOHATUSAMU: OECKOHEYHO YOBIBaIOmas TeoMEeTpUYecKas
' nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIICH reOMETPUIECKON IPOTPECCUu
43 3aaBath MOCIEA0BATEIHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp3oBaTh CBOMCTBA TMOCJIENOBATEIBHOCTEM M MPOTPECCUU IS
' pelleHus peabHBIX 3a[a4 MPUKIAJHOTO XapaKTepa
5 MHokecTBa U TIOTHUKA
5.1 OnepupoBaTh MOHATUSAMHU: MHOXECTBO, OTIEPAIH HAJl MHOXKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar JJii  ONHCaHUs
52 pealIbHBIX MPOIIECCOB U ABJICHUH, MPHU PELICHUU 3a/1a4 U3 JPYTUX y4eOHBIX
PEeIMETOB
53 OnepupoBaTh  MOHATHSAMHU:  ONpEJCIICHHWEe,  Teopema,  CJCJICTBHE,
’ JI0KA3aTEIbCTBO
11-12 KJIACC
Kon >
IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOIA
NMpoBepPsIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpPeIHET0 00Iero 0d0pa3oBaHusl
pe3yjabTara
1 Yucna u BEIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypaibHOE, IIEJI0€ YHCIO;, HCIOJIb30BaTh
1.1 NpU3HAKK JACTUMOCTH LEJNBIX YHCEN, Pa3lokKEeHHe 4YHUCIa Ha MPOCThIe
MHO>KUTENH IS PEIICHUs 33129
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHD C PallMOHAILHBIM ITOKa3aTeIeM
1.3 OnepupoBaTh MOHATHSIMU: Jorapudm ducia, JECITUUHbIE U HaTypajbHbIC
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norapupMbl

YpaBHEHMsI 1 HEPABEHCTBA

2.1

[IpuMeHsATh CBOMCTBA CTENeHM [UId TpeoOpa3oBaHMs  BBIPAXKEHUH,
ONEpUpPOBaTh TMOHATUSAMHU: IIOKA3aTEIbHOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TI0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

2.2

BreimmonusaTe mpeoOpa3oBaHUs BBIPAKEHUH, COJEpXKAIIMX JOrapudMsI;
ONEepUPOBATH MOHATUAMU: JIoTapu(MUUECKOE ypaBHEHHE M HEpPaBEHCTBO;
penaTh OCHOBHBIE THITbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

23

HaXOI[I/ITB PCUICHHA HpOCTCﬁHIHX TPUT'OHOMETPUYCCKHUX HCPABCHCTB

2.4

OnepupoBaTh NOHATUAMU: CHUCTEMA JIMHEHHBIX YPaBHEHUN U €€ pElleHUE;
HCITOJIB30BAaTh CUCTEMY JIMHENHBIX YPABHEHHUM JUIsSl PEIICHMS TPAKTHUECKUX
3a1a4

2.5

Haxoauts pemenns mpocTeNInX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX
YpPaBHEHUU U HEPABEHCTB

2.6

MO,Z[GJII/IpOBaTb pCaIbHBIC CHUTyallUM Ha A3BIKC aJIT e6pm, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHUSA, HCPABCHCTBA M CHUCTCMbI I10 YCJIOBHIO 3aJidyH,
HCCIICA0BATh MOCTPOCHHBIC MOJICIN C UCITOJIB30BAHUECM allrapara aJIFe6pI)I

@yHKIUN U TpadUKU

3.1

OnepupoBaTb MNOHATUSAMU: [epHOAUYEcKass (QYHKIUSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKLHH, TOYKH HSKCTpeMyMa (QYHKIHMH, HauOoJybliee u
HauMeHbIllee 3HaueHus (PyHKIHMM Ha MPOMEKYTKE; MCIOIB30BaTh WX IS
uccienoBanus PyHKINU, 3aJaHHON TpaduKoM

3.2

OnepupoBaTh MOHATHIMU: TpadUKU TOKA3ATEIBbHOH, JIOTapU(PMHUIECKON U
TPUTOHOMETPUUECKUX (PYHKIMI;, H300pakaTh HMX Ha KOOPAWHATHOU
TUTOCKOCTH U UCTIONIb30BAaTh JJIs PEIICHUS] YpaBHEHUN 1 HEPaBEHCTB

3.3

N306paxaTh Ha KOOPAUHATHOM IIOCKOCTH IpaUKu JTUHEHHBIX ypaBHEHUN
Y UCII0JIb30BaTh UX Ul PELICHUs] CUCTEMBI JIMHEHHbBIX ypaBHEHUN

3.4

Hcnons3oBath Tpaduku (GyHKOHMA JUIS  WCCICIOBAHUS TIPOIECCOB U
3aBUCUMOCTEH U3 IPYTUX YUYECOHBIX AUCITUTUTHH

Haugama MaTeMaTHueckoro aHaimsa

4.1

OnepupoBaTh MOHATUSMU: HENPEPBIBHAS (PYHKIINS, TPOU3BOIHAS (QYHKIUY;
UCIIONb30BaTh T€OMETPUYECKUI U (PU3MYECKHl CMBICT MPOWU3BOJHOM st
pelieHus 3aaa4y

4.2

Haxoaute  mpou3BOAHBIE  3JEMEHTAPHBIX  (GYHKIUH,  BBIYUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIUI

43

Hcnonp30BaTh  NPOM3BOAHYIO  JUIA  HUCCIENOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb M 3KCTPEMYMbI, MPUMEHSITh PE3yJbTaThl HUCCIEIOBAaHUS K
HOCTPOCHMIO IrpahuKOB

4.4

Hcmons30BaTh MPOU3BOAHYIO IS HAXOXKIACHUA HAWIYUHICTO PCHICHUSA B
MMPUKIAAHBIX, B TOM YHCJIC COONNAJIbHO-OKOHOMUYCCKHUX, 3aadax
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45 OnepupoBaTb HOHATUSAMM: IepBOOOpa3Has M HUHTErpang; I[OHUMAaTh
' reOMEeTpUYECKUi 1 (PU3NUECKUIM CMBICT UHTErpaja

46 Haxonuts nepBooOpa3Hbie 31€MEHTAPHBIX (PYHKIMM, BHIYUCISATH UHTETpall
' no ¢popmyine Herotona — JleiOHuIa

47 Pemate npuxiagHele 3a1auu, B TOM YHCIE COLMAIBHO-3KOHOMHMUYECKOTO U

(u3ndeckoro xapakrepa, CpeICTBAMU MaTEMaTHYECKOTO aHAJIN3a
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 -11 KVIACC

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Kon
1 Yucna v BBIYUCICHUS
Panmonaneupie  uncia. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, MPOLICHTHI,
11 OeCKOHEUYHBIC MEPUOINIECKUE Apoou. AprudMeTHIeCKHe OepaIui ¢ parioHaTbHBIMU
' 4HCcllaMu, IPeoOpa30BaHus YUCIOBBIX BhIpakeHUH. [IpuMenenne npodeil 1 nporeHToB
JUISL peIIeHUs IPUKIIAHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACiIed 3HAHUN U pealbHOW KU3HU
JleiicTBuTenpHbIe yncia. PalinoHansHbie U UPpalMOHANIbHBIE Ynciaa. ApupMETHIECKIEe
1.2 omepanuu C JACUCTBUTEIbHBIMU YHcIaMu. [IpuOak€HHBIE BBIYUCICHUS, IMpaBUIIA
OKpPYTJICHUS, IPUKU/IKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN
Crenens ¢ nensiM nokaszarenem. CtannaptHas Gopma 3anucu JeiCTBUTENLHOTO YUCIA.
1.3 Hcnonb3oBanue moaxopsmieit Gpopmbl 3amucu ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPaKTUYECKUX 33/1a4 U NPEJICTABICHUS JAHHBIX
L4 ApudmeTndeckuii KOpeHb HATypalbHOW cTeneHH. JIeHcTBUS ¢ apudMeTHYECKHUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
L5 CuHyCc, KOCMHYC W TaHTE€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHMCIOBOTO apryMEHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHBIE IPEOOpa3OBaAHUS
9 [IpeoOpazoBanre TPUTOHOMETPUUIECKHUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' (hopMyITBI
)3 VYpaBHeHue, KopeHb YypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Merton
' UHTEPBAJIOB
2.4 | Pemenue nensix U IpoOHO-PAIIMOHATBHBIX YPABHCHUI U HEPABEHCTB
2.5 Pemienne nppalimoHanbHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemienne TpuroHOMETpUYECKUX YPaBHEHUI
57 [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MaTEeMAaTUUECKUX 3a/1a4 U 3a/1a4 U3
' Pa3ITUYHBIX 00J1aCTEeH HAYKU U PEATbHOMN JKU3HU
3 OyHKIMH U TpaduKu
31 OyHkius, crnocoObl 3amanus ¢yHkiuu. ['padux dyskumu. Bsaumbao o0paTHbIE
' GyHKIMH
10 OOnactp ompeneneHus: W MHOXECTBO 3HaueHWd Qynkmun. Hymm  ¢yHkmmm.

[IpomexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINUU
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13 CrenenHast GyHKIMS C HaTypajdbHBIM U LIeJbIM Moka3zareneMm. EE cBoiicTBa u rpaduk.
' CgoiicTBa U rpaduK KOPHS 1-0H CTETICHU
3.4 Tpuronomerpuueckasi OKPYKHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX (YHKIIHUMA
' YHCIOBOTO apryMEHTa
4 Hauana maTemaTn4eckoro aHaausa
41 [TocnenoBarensHOCTH, CHOCOOBI 3afaHMs  IOCIENOBATENbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEIbHOCTH
ApudmeTrnueckass U reoMmeTrpuueckas mnporpeccuu. beckoHeyHo —yObIBaroIas
4 | TEOMETPHIECKad IPOrpeccHs. Cymma OeckoHEUHO YOBIBAIOIIEH TeOMETpUYECKOM
' nporpeccur. @PopMyna CIO0XKHBIX MPOLEHTOB. Vcnonb30BaHUME NPOrpeccuu AJis
pELIeHUs pealIbHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHUKa
MHoxecTBO, omepanuu Haj MHOXecTBamu. Jluarpammel Diinepa — Benna.
5.1 [IpumeHeHne TEOPEeTUKO-MHOKECTBEHHOIO —armapara g ONHMCAaHUS pPealbHBIX
MIPOIIECCOB U SBJICHHM, IPU PEIICHUH 3a4a4 U3 IPYTUX YUYeOHBIX MTPEAMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 -12 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHNUS
1 Uucna u BBIYUCIECHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku e1MMOCTH HETbIX YUCE
1.2 Crenens ¢ pallMOHAIbHBIM NOKa3areneM. CBoMCTBa CTENIEHU
1.3 Jlorapudm yucna. Jlecatnynble 1 HaTypajgbHbIe JOrapudMbl
2 YpaBHEHUs U HEPABEHCTBA
2.1 [TpeoOpazoBanme BeIpaXEHUH, COIEPIKAIIHNX JTOTaPHUPMBbI
2.2 [TpeoOpa3oBaHre BbIpaXeHHM, COepKaIUX CTENEHH C pallMOHAIbHBIM MIOKa3aTesIeM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazarenbHbIE YpaBHEHUS U1 HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
6 Cucrembl TUHEHHBIX YpaBHEHUN. PellleHrne NpuKkIagHbIX 3a/1a4 ¢ OMOIIbIO CUCTEMBbI
' JIMHEWHBIX YPaBHECHHI
2.7 CucTtembl 1 COBOKYITHOCTH PallMOHAJIBbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHneHnne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEeMAaTHUECKUX 3374
' W 3aJ1a4 U3 Pa3IudIHbIX 00JacTel HAyKH U PEaIbHON KU3HU
3 @yHKIMU U TpaduKu
3.1 Oyuknus. [lepuonnyeckue ¢GyHkuu. [IpomMexxyTKh MOHOTOHHOCTH (YHKIUH.
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MakcuMymbl U MUHUMYMbl QyHKIuH. Hawmbombiiee W HauMeHblllee 3HAYCHHUE
(GYHKIIMN HAa TPOMEKYTKE

3.2 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U IpapuKu
33 [Toka3zarenbHas u norapupmudeckas GyHKINU, X CBOHCTBA U TpaduKH
3.4 Hcnonp3oBanue rpadukoB PyHKIUHN A1 pEIICHUS] YPaBHCHUH M IMHEHHBIX CHCTEM
Ucnons3zoBanue rpadukoB GyHKIUN 71 UCCIIETOBAHMS TIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPHU PELIEHUH 3aJad U3 JAPYTUX Y4EeOHBIX NPEIMETOB U
peanbHON KU3HU
4 Hauana maTemaTuyeckoro aHaausa
4.1 HenpepbiBHble pyHKIIMN. MeTOA MHTEPBAIOB /7S peILICHHUs] HEPABEHCTB
4.2 [TpousBoanas ¢pyukuuu. ['eomeTpuueckuii 1 PU3NIECKUI CMBICT TIPOU3BOTHON
43 [TpousBomHbIe 3reMEHTApHBIX (QyHKIUH. DOpMyIBl HAXOXKICHHS TMPOU3BOIHON
' CYMMBI, IPOU3BEJCHUS U YACTHOTO (DYHKIUI
[IpumeHeHHe TPOU3BOJHONW K HCCIENIOBaHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.4 9KCTpeMyMbl. HaxoxeHne HauOONbIIero M HaUMMEHBIEro 3HaueHus (YHKLIUU Ha
OTpe3Ke
[TpuMmeHeHrne NTPOU3BOJHON I HAXO0XACHUS HAWITYYIIEro PEeleHUs] B IPUKIIATHBIX
4.5 3ajadax, JUIs ONpEeJeNieHHs CKOPOCTH Tpolecca, 3aJaHHOro (GopMmysio uimu
rpadukom
4.6 [TepBooOpasnas. Tabmuia nepBooOPa3HBIX
47 WnTerpan, ero reomerpuyeckuil U Gu3NYECKUil cMbICI. Brluncienue nHTerpana mo

dbopmyne Hetotona — JleliOnua
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IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl CpeHero o01ero
TpeOoBaHUs o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, AITOPUTMaMHU PELIEHUS 3adad;
ymeHue (GOopMylIHpoBaTh M ONEPUPOBATh MOHSITUSIMM: OIpeAeeHHeE,
akcuoma, TEeOpeMa, CIEACTBHE, CBOMICTBO, IPU3HAK, JOKAa3aTelbCTBO,
paBHOCHUJIbHBIE (DOPMYIMPOBKHU; NPUMEHATh UX; YMEHHUE (OPMYJIHPOBATH
o0paTHOE M NPOTHUBOMNOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ] MAaTeMaTH4EeCKOW HWHAYKLHNU;
IIPOBOAMTH J0KA3aTEJIbHbIE PACCYKIEHUS MIPU PELLIEHUH 33]1a4, OLIEHUBATh
1 JIOTUYECKYI0 NPaBWIBHOCTb  PACCYXKJIEHHM; yMEHHE ONEepUpOBaTh
MOHATUSIMU: MHOKECTBO, IIOJMHOKECTBO, OIEpalMy HaJ MHOKECTBAMU;
YMEHHE HCIOJb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
OIMCaHUs PEATIBHBIX MPOLIECCOB U SIBICHUN U MPU PELIECHUM 3a/1ad, B TOM
YHclie U3 JPYruX YYEOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSAMU:
rpad, cBs3HbIN rpad, 1epeBo, UK, Tpad HA MIIOCKOCTH; YMEHUE 331aBaTh
1 OMMCHIBATh I'padbl pa3IMYHBIMU CIIOCOOAMM; MCHOJIb30BaTh Ipadbl Npu

peUICHUHU 3a1a1

YMeHue onepupoBaTh NOHATUAMM: HATYpaJbHOE YHUCIO, LEJIOE YHUCIIO,
CTENEHb C LIEJbIM [OKa3aTeleM, KOPEHb HaTypaJlbHOM CTENEeHH, CTENEeHb C
palMoOHaIbHBIM IIOKA3aTENEM, CTENEHb C JACHCTBUTEIbHBIM IOKA3aTElIEM,
jJorapum uuciaa, CUHYC, KOCHHYC M TAaHTEHC IPOU3BOJBHOIO YHCIA,
OCTaTOK II0 MOAYJI0, PALMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHO>KECTBA HATypajbHBIX, IEJbIX, pPAIMOHAIbHBIX, JIEHCTBUTEIbHBIX
2 qKCcesl; YMEHUE HCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINH 00Iuii
JeNUTeNb W HauMeHbllee oOuiee KpaTHoe, ainroputMm EBkiamupa npu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH MO3MLMOHHBIMU CHCTEMaMU
CUMCJICHUSI; YMEHUE BBINIOJIHATH BBIUYMCIICHUE 3HAYEHUI U peoOpa3oBaHus
BBIPQ)KEHUH CO CTeNeHsAMH M Jiorapupmamu, Mmpeodpa3zoBaHus APOOHO-
palMOHAJIbHBIX  BBIPAKEHUN; yMEHHME  ONEpUPOBATH  IOHATHUAMMU:

II0CJICA0BATCIIbHOCTD, apI/Iq)MeTI/I‘leCKaH nporpeccusd, TreoMEeTpruICcCKasi
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nporpeccusi, OECKOHEYHO YObIBarolass IeoMEeTpUYecKas Iporpeccus;
yMEHUE 3aJaBaTh IIOCJIEIOBATEIbHOCTH, B TOM YHCIE C IIOMOLIBIO
PEKYPPEHTHBIX (POPMyYJI; YMEHUE ONEPUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ uHcia, (GopMma  3alMCH  KOMIUIEKCHBIX  4HCell
(reomeTpuyeckas, TPUIOHOMETpUYECKass | anreOpauyeckas); yMeTh
MPOU3BOJUTH apU(PMETHUECKUE JEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IIPUBOAUTH IIPUMEPBI UCIOJIb30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSAMM:  MaTpupa 2x2 w  3x3, onpexenuTens  MaTpHUIBL,

PCOMCTpI/I‘-ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMU: palMOHAIbHBIE, HPPALUOHAJIbHBIC,
[I0Ka3aTeIbHbIC, CTENEHHBIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUYECKHE
YpPaBHEHHS M HEpPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATh
MOHATUSIMH: TOXAECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHUE, YpaBHEHHUE,
HEpPABEHCTBO, CHUCTEMA YPAaBHEHHUH W HEPABEHCTB, PAaBHOCHUIBHOCTH
YpaBHEHHH, HEPABEHCTB W CHUCTEM; YMEHHE pelmaTb YpaBHEHMS,
HEpPABEHCTBA M CHCTEMBl C IOMOLIBIO Ppa3JIMYHBIX NPUEMOB; pEIIATh
YpaBHEHHs, HEPAaBEHCTBA W CHCTEMBI C NAapAMETPOM; IPUMEHSTh
YpaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI JUIsl PELUIEHUS MaTeMaTH4YECKHX

3a/1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTel HayKu U peaibHON KU3HU

YMeHue omnepupoBaTh MNOHATUSAMM: (QYHKIHS, UYETHOCTh (DYHKIHH,
NEPUOIMYHOCTD (PYHKIIUHM, OTrPaHMYEHHOCTh (DYHKUIUH, MOHOTOHHOCTH
GyHKIUHM, SKCTpeMyM (QYHKIMM, HauOoJiblllee W HaWMEHbLIee 3HAYCHUS
(GYHKIMK Ha TPOMEXYTKEe, HENpepblBHAS (DYHKIUS, aCUMIITOTHI rpaduka
GbyHKIMHU, TiepBas U BTOpas NPOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICT MPOU3BOJHOM, TMepBOOOpasHasi, ONpeaeTEHHBIN
UHTETpall; YMEHHWE HaxOJuTh AacCUMNOTOTHI Tpaduka (QYHKIHMH;, YMEHHE
BBIUMUCIIATh  NPOM3BOAHBIE  CYMMBI, IPOM3BEJIEHUSA, YaCTHOIO U
KOMITO3UIMN (PYHKIMHA, HAaXOIUTh YpaBHEHHME KacaTeJbHOM K rpaduky
(GYyHKIMH; YMEHHE HaXOIUTh IPOU3BOJAHBIC 3JIEMEHTAPHBIX (QYHKLUH;
YMEHHE HCIONb30BaTh IPOU3BOJHYIO JJI HCCIEIOBaHUS (PYHKIIHM,
HaXOJWTh HauOONbIIME M HAUMEHbIIME 3HAa4YeHUs (YHKUUI; CTPOUTH
rpaduKy MHOTOWIEHOB C HCIOJB30BaHHMEM ammapara MaTeMaTHYeCKOIo
aHaJM3a; NPUMEHATH IPOM3BOAHYIO ISl HAxXOXKACHWUS HAWIy4dIlIEero

pelicHrd B NPHUKIAAHBIX, B TOM YHCJIC COLMUAIBHO-3KOHOMHNYCCKHUX U
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(bU3MYeCKUX 3a/1avax; HaXOAUTh TUIOMIAAN U 00BEMBI (UTYP C MTOMOIIBIO
I/IHTGI‘paHa; HpI/IBOIlI/ITB HpI/IMepBI MATEMATHUUYCCKOI'O MO,Z[CJII/IpOBaHI/DI C

nomoIpio AuddepeHnaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Tpaduk GyHKIUHU, oOpaTHAs (yHKIINS,
KOMMO3uLusl (PyHKIUH, nuHEiHas (GYyHKUMSA, KBaapaTudyHas (QYHKIHA,
panMoHanbpHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, TOKa3aTelbHas M
norapudmudeckass (QyHKIMWA; YMEHHE CTPOUTh TpaduKd H3yYCHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpasoBanuss  rpadukoB  (GyHKUHUH,
UCIOJIb30BaTh TPaQUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, Ipu
peleHnH 3a7a4y U3 JAPYruX Y4eOHBIX HPEIMETOB W 3a/1ady U3 peabHOU
KHU3HHM; BbIpaKaTb (OpPMyJaMHM 3aBUCHUMOCTU MEXJIy BEJIWYMHAMU;
UCIOJIb30BaTh CBOMCTBA U TpaduKu (QYHKUUH JUIs pelieHHUs ypaBHEHHIA,
HEpaBEHCTB M 3ajJad C IapaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOXXECCTBA pCI_I_IeHI/Iﬁ ypaBHeHHfI, HCPAaBCHCTB U UX CUCTCM

YMeHue pemiarb TEKCTOBBIE 3aJaud pa3HbIX THUIIOB (B TOM YHCJIE Ha
IIPOLIEHTHI, AOJIM U 4YacTH, Ha ABMKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJlOTH, 3a/1a4i U3 00JaCTH yNpaBJICHUS JUYHBIMU U CEMEUHBIMU
(uHaHCaAMM); COCTaBJISATh BBIPAXKEHMS, YpPaBHEHHs, HEPAaBEHCTBA U HUX
CUCTEMBl IO YCJIOBMIO 33aJauyd, HCCIENOBATh IIOJIYYEHHOE DELIEHUE U
OILICHMBATh TMPaBJONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBAThH
peaJIbHbIE CUTyallUd Ha SI3bIKE MAaTEMaTHKH; COCTABJISATh BBIPAXKCHMS,
ypaBHEHMsI, HEPAaBEHCTBA U UX CHCTEMBI IO YCIOBHUIO 33/1a4H, UCCIIEIOBATh
MOCTPOCHHBIE ~ MOJIEIM C  HCHOJBb30BAaHHMEM  ammapara  ajreopsl,

MHTEPIPETUPOBATH IMOITYYEHHBIN pe3yJIbTaT

YMeHue onepupoBarh MOHATHSMU: cpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIlIee U HAMMEHBIIIee 3HAYEeHHUs], pa3Max, JUCIEePCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
uHpOpMaIKIO, PEJCTaBICHHYI0 B TabJHLax, HAa AUarpammax, rpadukax,
OTPaXXKaOIIYI0 CBOMCTBA pealbHBIX MPOIECCOB U SBJIECHUI; MPEICTaBIATh
uHpOpMALMIO C TOMOUIbI0 TabMuI] M JAMarpaMM; HCCIENOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJE€ C NPUMEHEHHEM TIpauuecKux
METOJIOB M 3JIEKTPOHHBIX CPENICTB; rpa)uyecku UCCle0BaTh COBMECTHBIE

HaOIIOJICHUS C TTIOMOIIBIO TMarpaMM PacCeHBaHUS U JUHEHHOMN perpeccuu

YMeHHne onepupoBaTh MOHATHSAMH: CIyYalHBIA OIBIT W CIy4ailHOE
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COOBITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIYHCIIATH
BEPOSATHOCTh C HCIIOJIb30BAaHHUEM TpapUuecKuX METOAOB; NPUMEHATH
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEpOSITHOCTEH, (OpPMYIly IIOIHON
BEpOATHOCTH, Gopmyiny bepHysiu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBAaTh BEPOSATHOCTH pEAITbHBIX COOBITHIl; YMEHHE OIEpHUpPOBATH
MOHATUSIMH:  CllydaiiHas BEJWYHMHA, paclpelielieHue BEpOsSTHOCTEH,
MaTeMaTH4eCKOe OKUAAHWE, MIHNCIEPCHUs W CTaHJAPTHOE OTKJIOHCHHE
CllyuallHOM  BeNWYMHBL, (QYHKIMH paclpedeiieHus U IUIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeeseHni; yMEeHUe
UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeAeseHUN s pelIeHus 3a1ay;
3HaKOMCTBO C MOHATHSIMH: 3aKOH OOJIBIIMX YHCEJ, METOJBI BHIOOPOYHBIX
UCCIICZIOBAaHUM; yMEHHE TPUBOIUTH MPHUMEPHl TMPOSBICHHUS 3aKOHA
OOJNBIINX 4YHCEN B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHHUSAX; yMEHHUE
ONIepUPOBATH MOHATUSAMH: COYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHCIO0  TEPeCcTaHOBOK; OwHOM  HpIOTOHA; yMeHHWE  TPUMEHATH
KOMOMHATOpHbIE (haKThl U PaCCYKACHHS JUIsl PELICHUs 3a]ad; OLEHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHH; COCTABISTH BEPOSTHOCTHYIO MOJEINb U

UHTEPIPETUPOBATH NOTYUYECHHBIH pe3yIbTaT

YMeHue onepupoBaTh IMOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUUMHA yTIJIa, INIOCKUNA YTOJI, IBYTPaHHBIA
yroJj, TPEXIPAaHHBINA YroJjl, CKPELIUBAIOIIKUECS IPSIMBIC, IAPAIUICIBHOCTD U
MEPIEHIUKYISIPHOCTh MPSAMBIX M IIOCKOCTEM, Yrojd MEXAYy NIpPSIMBIMH,
Yroa MEXAy IMpsAMOM M IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMH,
paccTosiHue MEXAy IUIOCKOCTSAMHU; YMEHHE HCIIOIb30BAaTh IIPU PELICHUU
3a/1a4 U3yuyeHHbIe (AKThl U TEOPEMBbI IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOLIEr0 MHpa; CTPOUTh MaTeMaTHYECKUE
MOJEJIIM C IIOMOIINBK0 TE€OMETPUYECKHX IOHATHM W BEJIMYMH, DPEIIATh

CBA3aHHLIC C HUMU IMPAKTHYCCKUC 3aa4Un

10

YMeHue omepupoBaTh MOHATHAMH: IUIOMIAAb (QUTYpPBI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CC€UYCHHC MHOI'OrpaHHHUKA,
KyO, mMmapauienenuresl, Mpu3Ma, NUpaMuna, Qurypa U MOBEPXHOCTh
BpallleHus1, IWINHAP, KOHYC, Imap, cdepa, miomanb cdepsl, MmIONIaab
MOBEPXHOCTH MUPAMUMABI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kyoba,

MIpsAMOYTOJIBHOTO IMMapaljiCICIMIICaa, HIHUpaMUAbI, IIPU3MBI, LOUWIWHOpPA,
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KOHycCa, I1apa, pa3BEpTKa IMOBEPXHOCTH, CEYEHHUS KOHyCa M LHJIMHIPA,
NapajuleJIbHbIE OCU WJIM OCHOBAHHWIO, CEUYEHUE IIapa, IUIOCKOCTb,
Kacaomasica cheppl, UWIMHIpPA, KOHyCa; YMEHHUE CTPOUTh CEUEHHUE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpALEHUs, UX CEUYEHHUsI, B TOM YHUCIIE C IIOMOIIbIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dbopMyupoBaTh ONpeeNIeHUs] U3yUYaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBaX M IMpH3HAKaX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIU
omnpoBepraTh HX; YMEHHE NPOBOAUTH KiIacCUPUKanuioo (GUryp 1o
pa3NUYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMBIE JIOTOJHUTEIbHBIC

MTOCTPOEHUS

11

VYMeHue onepupoBaTh TOHATUSMH: JBIDKEHHE B  IIPOCTPAHCTBE,
napajiesIbHbIi TIepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MMOA00Ms, TOA00HBIE (UTYpBI; YMEHHE
pacro3HaBaTh paBHbIE U TMOAOOHBIE (UTYpPHI, B TOM YHCIE B MpPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelIeHNH 3aJa4; HAXOAWUTh T€OMETPUUYECKHE BEIUYMHBI (JJIMHA, YroJ,
I0Iaab, 00BEM) IPH PEUIeHUH 3a7ad U3 JAPYTHX Y4eOHBIX MPEIMETOB U
U3 peasbHOM KHU3HHM, YMEHHE BBIYHMCIATH T€OMETPUYECKHE BETMUMHBI
(wmHa, yrom, mIom@agb, O0BEM, IUIOMIAh HMOBEPXHOCTH), HCHOIB3YS
U3y4eHHbIE (OPMYJBI M METOJbl, B TOM YHWCIIE: IJIOMIAAb MOBEPXHOCTU
MUpaMubl, MPU3MbI, KOHYyca, LHWIMHIpPA, IIom@anb cdepsl; 00bEM Kyba,
NPSMOYTOJIBHOTO — MapajuleNienueia, NHPaMUIbl, TNPHU3MbI, LWIMHAPA,

KOHYCa, [1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB MOI00HBIX QUTYp

12

VYmMmenne OIICpHUPOBATE IMOHATUAMU. NPAMOYTOJbHAA CHUCTEMAa KOOPAWHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPIWUHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha 4YHCJIO, pa3lIoOKCHHWE BEKTOopa Mo 0Oasucy,
CKaJISIPHOE TMPOU3BEJCHHUE, BEKTOPHOE TMPOU3BEICHHUE, YIOJ MEXIy
BCKTOpaMH; YMCHUC HCIIOJIb30BAaTh BeKTOpHLIﬁ )51 KOOpI[I/IHaTHBH\/'I METOL

JJIg PCIICHUA TCOMCTPHUYICCKUX 3a1a4 U 3a/ia4 JpYyTHUX y‘-Ie6HBIX nmpeamMEcTOB

13

YMmenue BBI6I/IpaTB HO,HXO,I[HH_II/II\/'I MCTOJ AJid pCIICHUA 3aia4r, IOHUMAaHHC
3HAYUMOCTH MATEMATUKKW B HU3YUCHHUH TMPUPOJHBIX H O6H.[€CTBCHHI)IX
IponeccoB U HBHCHHﬁ; YMCHHC pacClio3HaBaTb IIPOSBJICHUC 3aKOHOB
MaTE€MaTuK B UCKYCCTBC, YMCHUC NMPHUBOJUTH MMPUMCEPBI MAaTEMAaTUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTHUYECKOU HAyKH
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INEPEYEHD 9JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMbBIX HA EI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii JJIEeMEHT COACPKAHUS
1 Uucna u BBIYUCIECHUS
1.1 HatypanbHble u nensle yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCE
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATUYHBIE JApOOU, MPOLEHTHI,
' OCCKOHEYHBIC MTEPUONUECKUE TPOOH
13 ApudmeTrdeckuii KOpeHb HATypaJIbHOU cTerneHu. J[elcTBus ¢ apudMeTHaecKuMu
' KOPHSIMU HaTypaJIbHON CTENIEHU
14 Crernens ¢ 1enbIM nokaszareneM. CTeneHb ¢ palMoHaNbHBIM Noka3aTeneM. CBOHCTBa
' CTETNeH!
L5 CuHyCc, KOCMHYC M TaHT€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHT'€HC YHCIIOBOTO apTyMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HATypaabHbIC JTOTApU(MBI
JleiictBuTenpHble 4uCNa. ApHPMETHUECKHE OMNepaluud C JACHCTBUTEIHHBIMU
1.7 yucinaMu. [IpubnuxEHHbIE BHIYMCICHUS, TPaBUIa OKPYTICHUS, TPUKUIKA U OL[EHKa
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpa3zoBaHre BbIpaxeHHM
1.9 KommekcHsle yncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Llensie u 1poOHO-palMOHATBHBIC YPAaBHEHUS
2.2 HppanuoHanbHble ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U JOTaPUPMUUECKUE YPABHEHUS
2.5 [enbie 1 IpOOHO-pallMOHAIBHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOrapuPMUUECKIE HEPABECHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
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2.11

Matpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaennTesnb MaTPUILIbL

3 @yHKIMU U TpaduKu
31 OynHknusa, cnocodwsl 3amanust GyHkmuu. ['paduk dysaknmm. B3aumHo oOpaTHbIe
' ¢yukun. YétHple u Heu€THbIE QyHKIMU. [leproanueckue GyHKInN
Ob6nacte ompezeneHuss W MHOXeCTBO 3HaueHui Qynkuuu. Hynmu dyskuumu.
) [TpoMexyTKM  3HAaKOMOCTOSHCTBA. [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKLHUH.
. MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HaunOosblee ¥ HauMeHbIIee 3HAYCHHE
(GYHKLINU HAa IPOMEKYTKE
13 CrenenHasi (yHKIUS C HATypadbHBIM U IEJNBIM TOKa3aTeneM. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa U rpauK KOpHS /1-0i CTENIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHast u norapudmudeckas QyHKIMH, ©X CBOUCTBA U TpaduKu
3.6 Touku paspeiBa. AcumnToTsl rpadukoB ¢QyHknumit. CpoiicTBa  (QyHKIHIA,
. HENPEPBIBHBIX HA OTPE3KE
3.7 IlociegoBaTenbHOCTH, CIOCOOBI 3aJaHMS IOCIEI0BATEIBHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmysia CI0XKHBIX MPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKITHIA
[IpumeHeHre NPOU3BOAHON K UCCIENOBaHMIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 IKCTpeMyMbl. Haxok/ieHne HanOOJNBINEer0o W HAMMEHBIIETO 3HaUYCHUsT (YHKIMH Ha
OTpe3Ke
43 ITepBooOpasnas. MuTerpain
5 MHokecTBa U JJOTHUKA
5.1 MHoXxecTBO, ornepanuu HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTh
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbI€e ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuk#
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7.4

Tena v MOBEpXHOCTH BpaILEHUS

7.5

KoopanHatel 1 BEKTOPBI
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremaruka. Anredpa v Hayaja MaTeMaTHYEeCKOTO aHAlIN3a; YIITyOJIeHHOe
oboyuenwne, 10 xkmacc/ Mepzmsk A.T'., Homuposckuii JI.A., [TomsikoB B.M.; mox
penakuueit [logonsckoro B.E., O6miecTBo ¢ orpaHUYeHHOM
oTBeTcTBeHHOCThIO N3narenbckuil nentp « BEHTAHA-I'PA®y;
AxionepHoe o6miectBo «M3narensctBo «IIpocBemenue

* Maremaruka. AnreOpa v Hayaia MaTeMaTHUeCKOro aHalln3a; YriIyOJIeHHOe
obyuenue, 11 knacc/ Mepamsk A.I'., Homuporcknii JI.A., [ToaskoB B.M.; mox
penakuueii [logonsekoro B.E., O0miecTBO ¢ orpanHnyeHHON
OTBETCTBEHHOCTHIO M3marensckuii nentp «BEHTAHA-T'PADy;
AxuonepHoe obuiectBo «M3narensctBo «lIpocBemenuer

» Maremaruka. ['eometpust; yriayoienHoe ooydenue, 10 kinace/ Mepsnsik AL,
Homupogckuii [I.A., ITonsikoB B.M.; nox penakiueit [Togonsckoro B.E.,
OO611ecTBO C OTPAaHUYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP
«BEHTAHA-I'PA®»; AxumonepHoe o61mectBo «3maTenscTBoO
«IIpocsemenue»

» Maremaruka. ['eometpust; yriayoienHoe ooydenue, 11 kimace/ Mepsnsik AL,
Homupogckuii [I.A., [TonsikoB B.M.; nox penakuueii [Togonsckoro B.E.,
OO6111eCTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO M31aTenbCKuid IEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61mectBo «3maTenscTBo

«IIpocsemenue»
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* Maremaruka: anredpa v Hayajia MaTeMaTHYECKOT0 aHaIN3a, FTEOMETPHSI.
AnreOpa u Havana MaremaTuyeckoro ananusa, 10-11 kmaccel/ Anumon 11.A.,
Konsrun FO.M., TkaueBa M.B. u npyrue, AKiimonepHoe 0OIIeCTBO

«M3narensctBO «IIpocBenieHne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

AnreOpa 1 Hauajga MaTEMaTUYECKOTO aHaIKM3a. MeToinyecKkue peKoMEeHJaIuu.
10-11 kmaccer: yueb. mocobue st o01eo0pa3oBar. opraHu3aimii /
H.E.®énoposa, M.B.Tkauéna. - 3-¢ u3., nmepepabd. - M.: [IpocBemniecnue
Anrebpa u Hauasna ananmu3a.l0 kiacc: moypouHsie miaHbl Mo yueOHuky 1ILA.
AnumoBa u ap./ aBT.-cocT. [..I'puropneBa.-Bonrorpan: Yuutennb

AnreOpa u Hauana aHanu3a.l 1 kimacc: moypounslie 1iansl o yueonuky HI.A.

AnumoBa u n1p./ aBT.-cocT. I .M.I'puropseBa.-Bonrorpaa: Yuurennb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://infourok.ru
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