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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o anrebpe Ha YpPOBHE CpeAHEro oOmero o0pa3oBaHuUs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 r. Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraneHHbix B DefepallbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
yuyeOHoro npenmera «Anredpa» B o0pazoBaTeNbHbIX opraHuzanusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnONOKeHHW «Crtparerum pasBUTHS BocnuTaHus B Poccuiickon
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopspkenue I[IpaBurensctBa PO ot
29.05.2015 Ne996-p.), ocHOBHOM 00pa3oBaTEIbHON MPOrpaMMBbl CPETHETO OOIIEro
oopazoBanus ®I'OC COO MBOY «COUI Nelr. ®okuno» (npumnoxkenue Ne 5 k
npukazy Ne54 ot 05.03.2025 1, nmpusnoxkenue Ne 6 k mnpukazy Ne 54 or
05.03.2025r.)

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOiiero oOpa3oBaHws,
MIOCKOJIbKY, C OJHOW CTOpPOHBI, OH OOECTeunBaeT WHCTPYMEHTAIbHYIO 0a3y s
U3YUYCHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroll CTOPOHBI, (hopmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE OOYyYaIOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUs MH(MOpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U JAPYTHX
TUCIUIUIMH. B pamkax maHHOro y4eOHOro Kypca 0Oydaroluecs OBJIaJCBaIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKH, KOTOpas (OpMYIUPYET CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMe.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYeCKOr0 aHaih3a 3aKja/IbIBaeT
OCHOBY [JiIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (U3UKH, XUMHUH, OHOJIOTHUH,
MMOHUMAaHUs OCHOBHBIX TCHJICHIIMA Pa3BUTHS SKOHOMHUKHU W OOIIECTBEHHOM JKM3HHU,
MO3BOJISICT OPHCHTHPOBATHCS B COBPEMEHHBIX HH(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HWCIIOJIb30BaTh WX Ul JAlbHEHIIEro oOpa3oBaHUS W B
MOBCEHEBHOM XU3HU. B TO ke Bpems oBiajeHHe aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTUMH KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WMCTHHHOCTH, JOKa3bIBATh
YTBEP)KJICHHUS ¢ TIOMOIIBI0O MHIYKIIMA U PACCYXIaTh JEAYKTHBHO, HCIIOIH30BATh



0000IIeHNe W KOHKpETH3allnio, a0CTparupoBaHHWE M aHAIOTHIO, (OpMHUpPYET
KpPEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xonme u3yuenus yue6HOro Kypca «Anrebpa W Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYaronIuecsl MOJy4yaloT HOBBIA OMBIT PEIICHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOATEILHOTO TTOCTPOEHUSI MAaTEMAaTUYECKUX MOJIeNIEH peasibHbIX CUTYyaluH,
UHTEPIIPETAllUd  TOJYYCHHBIX  pEIIeHWH, 3HAKOMSTCI C  IpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOUTMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpaMH.

VYyebHblli Kypc 00J1a7Ja€T 3HAYUTEIbHBIM BOCIHMTATENbHBIM IMOTEHIIUATIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOUIUI
(GbOopMUPOBaHHIO HAYYHOTO MHPOBO33PEHMs, TaK U dYepe3 crneuuduky ydeOHOit
NEeATETLHOCTH, TpeOyIomed TPOJAOIKUTEIPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOSITEIBHOCTH, aKKypaTHOCTMU M  OTBETCTBEHHOCTH 3a IOJY4YEHHbBIN
pe3ynbTar.

B ocHoBe MeToguku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHalM3a JEKUT ACSITebHOCTHBIN MPUHITUI 00yUICHHUS.

B crpykType yueOHOro kypca «AnrebOpa M Hayajga MaTeMaTHYE€CKOTro
aHaJIM3a» BbIIETIEHBI CIEAYIOUINE COAEpKATEIbHO-METOANYECKUEe TuHUM: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpaduku», «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTE€MaTUYeCKOro aHanu3a», «MHoXkecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEeIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOyueHUsi Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSSA
Jpyr Ipyra U MOCTENEHHO HACHIIIAsICh HOBBIMM T€MaMU U paszzaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIep)KaHUE HECKOJIbKUX MAaTeMAaTUYECKUX JUCUMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUYECKUN aHalIW3, TEOpUs MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMaTUYECKUM aIlapaToM, y HUX MOCJIE0BaTeNIbHO (popMupyeTcs u
COBEPILEHCTBYETCS yMEHHE CTPOMTh MaTeMaTHYECKYI0 MOJIE€Nb pPEalbHOI
CUTYaIluH, IPUMEHATh 3HAHUS, TIOJYyYEHHBIE TIPU M3YYCHHH y4eOHOTO Kypca, JJIs
pELIeHUs] CAMOCTOSITENBHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKOM 3aJauM, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS) 3aBEpIIacT
(dbopMHpOBaHUE HABBIKOB MCIOJb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpazoBaHuss 0co0O€ BHUMaHuWE yAemsieTcss  (OPMUPOBAHMIO  HABBHIKOB
palMoOHaNIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CeOsl MCHOJIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh NPUKHUIKY, BBIMOJIHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIpAXKECHHs, paboTaTh ¢ MAaTEeMAaTUYECKUMHU



KOHCTaHTaMU. 3HAKOMbIe OOYYarOIMIMMCS MHOXKECTBAa HaTypaibHbBIX, IEJbIX,
palMOHAJIBHBIX W JEUCTBUTEIBHBIX  YHMCEJN  JONOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX YHCel. B KaXaIOM H3 JOTUX MHOXKECTB pacCMaTpPUBAIOTCS
CBOMCTBEHHbBIE €My cleUu(UUYECKUEe 3aJaud M OINEpaluu: JEeJIEHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX YHUCEN, OCOObIE CBOMCTBA
palroHaNbHBIX M HUPPAIMOHATBHBIX YHCeNl, apu(pMETHUIECKHE ONEpaluy, a TaKkKe
W3BJICYCHUE KOPHSA HATYypAJIbHOW CTEIEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
braromapss mocienoBaTeIpHOMY PACIIMPEHUIO Kpyra HCIOJNb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSMM HX NPUMEHEHUS I PELICHUs PAa3JIMYHBIX 3a/1a4
(dopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMATUKHU KaK Hayku U €€ poJM B
MOCTPOCHUU MOJIEJICH pEeasbHOTO MUpA, HMIMPOKO HCIOJB3YIOTCA 0000IIeHne U
KOHKPETU3aLusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA IPOTSIKEHUHU BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IIporpammel IpeRyCMOTPEHO pEIIEHHWE COOTBETCTBYHOIIMX 3amad. B
pe3ynbrare OOydYaromIMecs OBJAACBAIOT pPA3JIMYHBIMM METOJAMHU  PELIEHUs
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
coaepkalmux napamerpsl. llosmyyeHHblEe yMEHUS IIMPOKO HCIOJB3YIOTCS IpU
UCCJIENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPHU PEIICHUH MPUKIATHBIX
3a/la4y 1 3a7a4 Ha HAaXOXKJIEHUE HAauOOJbIINX M HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHast copepkarenbHasi JIMHUS BKJIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€rel 1o  (opmynam, mpeoOpa3oBaHUs  pallMOHANbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHMM, a TaKXKe BBIPAXKECHUH,
coJlepKallluX CTerneHu W Jiorapudmsel. brarogaps u3ydeHuro anredpandeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
abCTPaKTHOTO MBILUICHUS OOYy4aroumxcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxaeHuid, pabOTbl €  CHUMBOJbHBIMU  (QopmMamu, MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPAaBEHCTB. Anre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTBHI JUIsl PELIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJISJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYeckass JUHUS «DYHKIUM U TpaduKu» TECHO
NeperuieTaeTcs ¢ JAPYrMMH JIMHUSAMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (DYHKITUN, UX CBOMCTB
U rpaduKoB, UCTIOJIb30BaHUE (DYHKUMU JUIS pelleHus 3ajad U3 JPYruX y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBA3AHO KAK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEIIeHHEeM YpaBHEHUU W HepaBeHCTB. [lpu 3ToM OosbllIOE BHUMaHHE



yaensercs (OPMUPOBAHUIO YMEHHS BBIpAXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMA BEIMYMHAMH, WCCIIEIOBATh TOJYyYEHHbIE (PYHKIIUH, CTPOUTH HX
rpaduku. MaTtepuai 3Toi coliepKaTeIbHON JIMHUM HaIleJICH Ha Pa3BUTHE YMEHUH
M HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHON (opMme: aHATUTHYECKOM, rpaduyeckoid u ciioBecHo. Ero msyuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHHUS, CIHOCOOHOCTH K
00O0OIICHUIO 1 KOHKPETU3allMH, UCTIOIb30BAHUIO aHAIOTHH.

ConepxartenbHasg nuHUs «Havala MaTreMaTM4ecKoOro aHain3a» IO03BOJISET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad,
JIOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpauKd  CIOXHBIX (DYHKIHMHN, ONpEAeNTaTh WX HAWOOJBIINE W HAUMCHBIINE
3HAYCHUS, BBIYUCILITH TUIOMAAn (GuUryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH U
YCKOpEeHHUsI TporieccoB. JlaHHasi coaepkaTenbHas JHMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUSI MATEMATHYECKUX MOJENICd pPEalbHBIX CUTYyalluu,
MO3BOJIIET HAXOJAUTh HAWIy4Ylllee€ pEIIeHWEe B TMPUKIAAHBIX, B TOM YHCIE
COLIMATIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONINXCST pe3yJibTaTaX, IMOJYYEHHBIX B XOJI€ PAa3BUTHS MaTEMAaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopnepxkaTenpbHO-MeToANYECKas TMHUS «MHOXKECTBa U JIOTHUKa) BKIIIOYAET B
ceOsi DIIEMEHTHI TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKH. TeopeTuko-
MHOKECTBEHHBIE NIPEACTABIEHUS MPOHU3BIBAIOT BECh KypC MIKOJIBHON MaTEMATHKH
U TIpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIIMA BCE Pa3EIIbl
MaTeMaTUKU W €€ TPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTUYECKUE
JUCLMIUIMHBI W WX TOPWIOKEHHS B eauHoe uenoe. [loatoMy BaxkHO nJaTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMaTHUKH W UCIOJIb30BAaTh €r0 JIJIsi BHIPAXKEHUS CBOUX MBICIICH.
JpyruM BaXXHbIM TIPU3HAKOM MAaTE€MaTUKH KaK HAayKu CleAyeT MpUu3HaTh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHUE OIpPEAeIEHHBIM
MpaBWJaM  [OCTPOEHHUS  JI0KA3aTelIbCTB.  3HAKOMCTBO C  3JIEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
0Oy4Jaronmxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHUS.

B yuebnoMm kypce «Anrebpa W Hadajga MaTEMaTHYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIHPOBAHUS, KOTOPbIE MPU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJEICH peaTbHBIX
CUTYyallui, WCCIEAOBAHMS H3TUX MOJENEHd C MOMONIbIO ammapara ajiredpbl U



MaTEMaTUYECKOTO aHalli3a, WHTEPIPETANy TOJYYCHHBIX pe3yJabTaToB. Takue
3aJIaHUs BIUIETCHBI B KAKIIBIN U3 Pa3/IeiOB MPOTPAMMBI, ITOCKOJIBKY BECh MaTeprall
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I perieHus] MPUKIaaHbIX 3amad. [Ipu
pEIICHHH  pealbHBIX  NPAKTHUYECKUX  3a7ad  oOydJaromuecs  pa3BUBAIOT
HaOJI0JaTeIbHOCTh, yYMEHHE HaXOJHWTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
WCIIOJIP30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenpHOCTh 1O  (DOPMHUPOBAHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3a1a4
OpraHu3yeTCs B IpoIlecce U3yUeHHs BCeX TeM Y4eOHOTO Kypca «Anredpa u Hadyana
MaTEeMaTHYECKOTO aHAIIN3ay.

Ha wusydyenme ydeOHOro Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
ApudmMernueckue  omepar ¢ JCUCTBUTCIBHBIMH  YHMCIaMHA.  Moyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEI JI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. J[lecaTuuHble W HaTypalbHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUS W YpaBHEHMS-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBanHue BhIpaXKEHH, COACPIKANTUX JTOTApU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMW. Marpuna CHUCTEMBbI JMHEHWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWI. lcciaegoBaHne TMOCTPOEHHOM MOJEIU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pazlIMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. YETHBIE 1 HeuéTHbIe QyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazaTenbHass u jorapudmuyeckas (yHKIHUU, UX CBOWCTBA M TPaUKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana mareMaTH4ecKOro aHAIU3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ TeoMeTpruiecKas nporpeccuu. beckoneuHo yObIBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapakKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpeaenenrue, reOMeTpUIECKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, onepanuy HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMmsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBknnaa aist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrd U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKUMX  YpPAaBHEHHH C  ITOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYMHOCTEW pallOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKd U peanbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs ypaBHEHM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHne MPOU3BOJHON K MCCIIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJadyax, JUIsl OIPEIENICHHsT CKOPOCTM M YCKOPEHHUsS IIpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Heiorona-JleiiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIIET'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSIMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM I'pakTaHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAyKu U JEATENIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHU, BOCHIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHIATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOdEeCCHOHAIBHOM  NESITEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHMMAaHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIbHON
Cpellbl, OCO3HAHHE TIIOOATBHOIO XapakTepa SKOJOTUYECKUX MPOOIEM, OpUEHTALIHS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgad B 00JacTu
OKpYyXarolel cpefpl, IMJIaHUPOBAHUE IOCTYNKOB W OIEHKA HMX BO3MOKHBIX
MOCJIEJICTBUM VISl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MPaKTUKH, IMOHUMaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
Pa3BUTUS M 3HAYUMOCTH JJIsI Pa3BUTHS LMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIOJACHUSIX M YTBEPXKIACHUSX, Mpejiaratb KPpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIIEHHUsA, BHIOMpAaTh HauOoJiee TMOAXOMSIMUA € YIETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE U JIaHHOE, (hOpMHpOBATh TMIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHUS W BBIBOJBI IO peE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIOBUSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpPOBaTh M HUHTEPIPETUPOBATh HH(POPMAIMIO Pa3IMYHBIX BHUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENBLHON  pediieKcuM KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEUICHUH 33]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOM DPabOTHI, pacrpeneiiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHCTBHS C JPYTMMHM YJE€HAMH KOMAaH[bI, OLECHHUBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEAMETHBIE PE3yJIbTaThl TIO OTACIBbHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUPOBATh MOHATUAMH: APKCHHYC, aPKKOCHHYC M apKTAHIE€HC YHCIIOBOrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOpHSAMH JJsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

CcBOOOIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKa3aTelbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allllapara aiareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTH OIpPENEICHUS] U MHOXXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHs N-Oi CTEeneHW KakK (PYHKIMH OOpaTHOM CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, MCHOJB30BaTh MX TpapUKH AJs PELICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lady U3 APYTHuX y4eOHBIX MPEIMETOB M pealbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasi Iporpeccusi, TMHEHHbIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIIEIOBATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MMPOU3BOJHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIINU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TOJYYUT CIIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEpUpOBaTh MOHATUSAMHU: HATypalbHOE U 1LEJO0€ YHUCIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CICIACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYecKrue U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3aayM,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TEOMETpUYECKHEe oO0pa3bl YypaBHEHUW U  HEPABEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

UCITI0JIb30BATh MPOU3BOIHYIO JIJISl KCCIIEIOBAaHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynol wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IN TIOCKUX (GUTYp M 0OBEMBI TEJl C MOMOIIIBIO HHTETPaa,;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHIECKOTO aHAJIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoaeusie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 Muorowiensl. PanimoHanbHbIle ypaBHEHHS U 24 5
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 99 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH M POTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 21
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 4 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11 0




11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 HccnenoBanue GyHKIMA ¢ TOMOIIIBIO 99 5
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUEcKre HEPaBEHCTBA
KomriekcHbie ncia 10
6 HatypanbHble u 1ienbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 18 3
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 14 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KosunyecTBo 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipakruieckue I/IS)I’[‘IEHI/IH 06p:30q;I;TeJIbele
padoThI padoTshI pecypenr
1 MHO0keCTBO, oneparuu HajJ MHOKECTBAMU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
4 CrapToBasi IMarHOCTUKA 1 1
Panmonaneubie yncia. OOBIKHOBEHHBIC U
5) JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIs 1
penieHus MPUKIAIHBIX 3324
7 [Tpumenenue apobeli u MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
8 JleicTBuTenbHBIE UKciia. PalimonaabHbIe U 1
MPpALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepanuu c 1
JIEHCTBUTEILHBIMU YHCIIAMH
10 Mopynb AeiCTBUTEIBLHOTO YHUCIIA U €r0 1
CBOMCTBA
11 [TpuGmxE€HHBIC BEIYMCIICHUS], PABUIIA 1

OKPYTJICHUSA, IPUKHUAKA U OLICHKA




pe3yJibTaTa BEIYMCIEHUN

12

13

14

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
JIPOOHO-PAIMOHANIBHBIX YPABHEHUI U
HEPABCHCTB

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
JIPOOHO-PAIMOHAIIBHBIX YPABHEHUI U
HEPaBCHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4JeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema besy

16

17

MHoOTro4JIeHBI ¢ TeNBIMEA KO3 PHUIHeHTaMU.
Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUI

18

19

20

21

Pemenne cucreM TMHENHBIX YpaBHEHUI

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Omnpenenurens MaTpuLpl 2x2, ero
T€OMETPUYECKHI CMBICII M CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKHUM CMBICII U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHne onpenenuTens s PeIeHNs
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI




23

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

24

25

26

KonTtponbnas padora: "Pannonanbuble
ypaBHEHUs U HepaBeHcTBa. CrcTeMsl
JMHENHBIX ypaBHEHUN"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.

B3aumno oOparnbie ¢pynkiuu. Kommnosumnus

byHKIUH
I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

OO6nacth onpeAesieHus] © MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHkunmm.
[TpoMexyTKH 3HAK TOCTOSIHCTBA

28

29

30

Ué&rHble 1 HEYETHBIE (PYHKITHH.
[lepuonnyeckue pynkumu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHbllIee 3HAYCHHUE
(GYHKIIMHM Ha IPOMEXKYTKE

Jluneitnas, kBagpaTHuHas U IpoOHO-
JAvHeNHas QyHKIMH

31

DJIeMEeHTapHOE UCCIICIOBAaHUE U
MOCTpOEHUE TpaUKOB ITUX QYHKIUI

32

33

DNEMEHTApHOE UCCIIEI0OBAaHUE U
nocTpoeHue rpauKoB ATUX QYHKIUN
Crenens ¢ nensiM nokasareiaeMm. bunom
Hsrorona

34

Crenens ¢ IIEJIBIM TTOKa3aTeneM. buraom




Hrrotona

Crenennast GyHKIUS C HATypaIbHBIM U

35 LIeJIbIM ITOKa3aresneM. E€ cBoiicTBa 1
rpaduk

36 Kontposnbhas padora: "CreneHHas
dbynaknus. E€ colicTtBa u rpadguk”

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIEHU U €ro CBOKCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKaIINX CTEIIEHU U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

a1 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
WppanmonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
yYpaBHEHUHU
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHHS UPPALOHATBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN
UppaLMOHATILHBIX YPAaBHEHUM

46 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

41 UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHATIBHBIX YPABHECHUN
CgoiicTBa u rpaduk KOpHs N-0if cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
KonTponbnas pabota: "CsolicTBa u rpaduk

51 KOpHs1 N-ol crenenu. MppanmonanbHele
ypaBHeHUA"

59 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [Toka3zarenbHas (pyHKIHMSA, €€ CBOWCTBA U
rpaduk

56 Hcnonws3oBanue rpaduka GyHKIUU A5
peueHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKIUM 115
pelIeHusl ypaBHEHU I

58 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE

MCETOJbI pCHICHUA TTOKA3aTCIIbHBIX




ypaBHEHU I

IToxazaTenpHBIE YpaBHCHHA. OCHOBHEBIE

59 METO/bI PEIICHUS MTOKA3aTENbHBIX 1
ypaBHEHU I
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE

60 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHU M

61 Hrorosas pabora 3a 1 momyroaue 1

62 Jlorapudm umncna. CoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTa norapudpma 1

64 Jlorapudm umncna. CoicTBa jJorapudpma 1

65 JecsaTuunble U HATypallbHbBIE TOTapU(PMBI 1

66 JlecaTU4HbIE U HATypaJIbHBIC JTOTapH(PMBI 1

67 [TpeoOpazoBaHue BhIpAXKEHHI, COIEPIKATIX 1
JorapuMbl

68 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
aorapudmsl

70 Jlorapugmuueckas pyHKIUs, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKuuUsA, €€ CBONCTBA U 1
rpadux

7 Hcnonp3oBanue rpadguka GyHKIUU AJ1s 1
peueHust ypaBHEHU I

73 Hcnonb3oBanue rpaduka QyHKIMM 15 1

peleHns ypaBHeHUH




Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIICHHUS JIOTApUPMUISCKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHUU
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

76 METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUT
jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

79 KonTtponsHast padora: "Jlorapudmuuaeckas
¢ynkuus. Jlorapupmudeckne ypaBHeHUS"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

82 APKCHHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckast OKpyKHOCTb,

84 oTIpeieIeHue TPUTOHOMETPHUYECKIX
(YHKLUI YUCIOBOTO apryMeHTa

85 TpuronomeTpudeckast OKpy>KHOCTb,

oTpeieTICHUEe TPUTOHOMETPUUECKHIX




(GyHKIUI YUCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

90 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAXKEHUM

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1

95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

97 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

99 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1

100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1
KonTtponbHas pabora:

101 "TpUrOHOMETPUUYECKUE BBIPAKECHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS

102 rocienoBareabHocTell. Meton 1
MaTeMaTHYECKOW MHAYKIUH

103 MOHOTOHHBIE B OTPAaHUYCHHBIC 1




noCJICA0BATCIBbHOCTH. I/ICTOpI/ISI aHajJm3a
OECKOHEUYHO MAaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yObIBaro1asi reoMeTpuiecKas
nporpeccust

107 CyMMa OecKOHEUYHO yObIBarommen
reoMeTPUUECKON porpeccun

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJis perieHus
peabHbIX 33Ja4 IPUKJIaJHOIO XapaKTepa

111 KoHnTponpHas padora:
"ITocenoBaTenbHOCTH U MPOrpeccun”

112 HenpepbiBHble QyHKIIMU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke
KonTtponbHas pabora B pamkax

116 IIPOMEXYTOUYHOM UTOrOBOI
arrecrauun/BITP

117 KonTponbhas paboTa B pamkax

MIPOMEXKYTOUYHOM UTOTOBOM




arrectauuu/BIIP

MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

118
HEPaBEHCTB

119 Meton UHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

120 MeToa HHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

121 [TprMeHeHnEe CBOWCTB HEMIPEPBIBHBIX
GYHKIUH U1 perieHust 3a1a4

122 [TprMeHeHnEe CBOWCTB HEMIPEPBHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

123 [lepBas u BTOpast npou3BOIHBIC PYHKIIUU

124 OnpeneneHue, reoMEeTPUIECKUNA CMBICIT
MIPOU3BOIHOM

125 Onpenenenne, GU3HMUECKUN CMBICIT
MIPOU3BOJHOMN

126 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIUM

197 YpaBHeHUe KacaTebHOU K TpapuKy
byHKIIIN

128 [Tpou3BoHbIE DIIEMEHTAPHBIX (HYHKIIHN

129 [Tpon3BoiHBIE 3NIEMEHTAPHBIX PYHKLUI

130 [Tpou3BoHAS CYMMBI, TPON3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIUH

131 [Tpou3BoHAS CYMMBI, TPOW3BEICHHS,
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA

132 [IpousBonHas CyMMBbI, IPOU3BEACHMS,




YaCTHOTO ¥ KOMITO3UIIMH (DYHKIIMIA

133 Kontposbnas padora: "[IponsBognas” 1 1
134 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui: "YpaBHeHus"
135 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "Oyukiun"
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS 1
3HAHUUI
OBLIEE KOJIMYECTBO YACOB I10 136 1

I[TPOT'PAMME




n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIeIOBaHMIO (YHKIIHH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

11 KITACC

KoaunuecTBO 4acos

Bcero

KonTpoabubie IIpakTuueckue

padoThI

padoTshI

JlaTa
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Bxonnas KOHTPOJIbHAasA pa60Ta

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON

(GyHKIIUM Ha OTpe3Ke

HaxoxnaeHnue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUS HEMPEPBIBHON

(GYHKIIMM Ha OTpe3Ke




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIMU Ha OTPE3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKINU Ha OTpE3Ke

11

12

13

Haxoxnenune HanOompIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
GbyHKINU Ha OTpE3Ke

Haxoxnaenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XJICHUS HAWITYYILEro peleHus B
MPUKJIATHBIX 3a/1a4ax

14

[IpumeneHnne npou3BOTHOM JUIs
HaxO0>KJICHUSI HAWJTYYIIEro PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

15

[IpuMeHeHne Mpou3BOHON [
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHOro (GopMyIon Ui
rpaduxkom

16

17

[Ipumenenne npou3BOIHOM IS
ONPEAEIICHUsI CKOPOCTH B YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxom

Komnozunus GyHkiuit

18

Komnoszunus ¢pyHkimit




19

Kommosurus ¢hyHKImit

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha

20 KOOPJAMHATHOW INIOCKOCTH

21 I'eomerpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

99 Konrtponsnas pabdora: "HccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIUA.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTErpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenesnéHHoro HHTerpana
o gopmysne HoroTona-JIeliOHuna

29 IIpumeHeHne nHTerpana s Hax oK IACHUS
IUIOIIAAeH IIOCKUX GUryp

30 IIpumeHeHne nHTErpana s HaxoKIACHUS
00BbEMOB Ir€OMETPUYECKHX TeT

31 [Ipumeps! pemenuit quddepeHnnaIbHbIX
YpaBHEHUI

39 [Tpumeps! pereHnit quddepeHaIbHbIX
ypaBHEHUU

33 MaremMaTHuecKoe MOJIEITUPOBAaHHE




peabHBIX MPOIECCOB C TOMOIIBIO
mudepeHInaTbHBIX YPaBHCHUM

Konrponsnas pabdora: "[leppooOpaznas u

34 |
MHTErpal

35 Tpuronomerpuueckue GyHKINH, HX
CBOIicTBa M rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOIicTBa M rpaduku

37 Tpuronomerpudeckne GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

39 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu
OTb60p KOpHEH TPUTOHOMETPHUICCKHUX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

43 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Perrenne TpuroHOMETpHUYECKUX

HEpPaBEHCTB




Pemrenne TpuroHOMeTpu4ECKUX

45
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpudecKux
HEPaBEHCTB

47 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

48 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTEeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEUICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTEeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEUICHUS
norapuMUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS
HMPpaLMOHATIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IBI pEIICHUS
HMPpAIMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEUICHUS

HMPPALMOHAIIBHBIX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAFHBIX HEPABEHCTB

60 Hrorosas pabora 3a 1 nmonyronue

61 I'padraeckne MeToabI penieHus
UPpaLMOHAIBHBIX YPaBHECHUN

62 I'paduueckue METObI PELICHUS
UppalMOHABHBIX YPAaBHEHHHA

63 I'padmaeckue MeToAbI penIeHUs
II0OKA3aTEeJIbHBIX YPABHEHUI

64 I'paduyeckue MeToAbI penIeHus
MI0Ka3aTeNIbHBIX HEPABEHCTB

65 I'paduueckue METOIbI pEeLICHUS
Jorapu)MUIECKUX ypaBHECHUI

66 I'paduyeckue MeToabI penieHus
norapuMUIECKUX HEPABEHCTB

67 I'padguueckue MeTo bl peLeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pELICHHUS

68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU
I'paduueckue MeTO bl peLIeHUs

69 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUI
I'paduueckue MeToIbI peLIeHUs

70 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

71 I'paduueckue MeTOIbI peLIeHUs

IIOKa3aTCIbHBIX U J'IOl“apI/I(I)MI/I‘-ICCKI/IX




HEPABEHCTB

Kontponbnas padota: "UpparnmonaibHbie,

72 MoKa3aTeabHbIE U JorapudMudeckue
HepaBeHCTBa"
KowmrmiekcHbie uncna. Anredpanyeckas v

73 TPUTOHOMETpUYECKast (POpPMBbI 3anucu
KOMIJIEKCHOTO YHUCIIa
KommiekcHbie uncna. Anredpanyeckas u

74 TpUTOHOMETpUYECKast (POpPMBbI 3arucu
KOMIUJIEKCHOTO YHUCIIa

75 Apudmernaeckue onepauu ¢
KOMIUIEKCHBIMU YHCIIaMU

76 ApudmeTrueckue orneparum c
KOMIUIEKCHBIMU YHCIIaMU

77 N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM TUIOCKOCTH

78 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJAMHATHOM TNIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
[IpmeHeHne KOMIUIEKCHBIX YHCEI JIst

81 peuieHns GU3NYecKUX U reOMETPUIECKUX
3a1a4

82 KonrtponsHas padora: "KomruiekcHbie
gucna"

83 HarypanbHble u niensie yucna




84

HarypanbHsle u nensie yucia

HpI/IMeHeHI/Ie IIPHU3HAKOB ACIMMOCTHU

85
LIEJIbIX YUCEl

86 IIpuMeHeHMe NPU3HAKOB IETUMOCTH
LEJIBIX YnCell

87 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucen: HOJ u HOK

88 [IpuMeHeHne NPU3HAKOB 1€IUMOCTH
uensix yucen: HOJl u HOK

89 [IpuMeHeHne NPU3HAKOB J1€IUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIbIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpuMeHeHne NPU3HAKOB 1EIUMOCTH

91 LeNbIX Yyucell: aaroput™ EBkinuaa muist
pelIeHns 3a/1a4 B LEJIbIX YHCIax

92 KontponbHas pabota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCHIIBPHBIE CHCTEMBI U CUCTEMBI-
CIIECTBUSA
Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallOHAJIbHBIX YpaBHEHHH

96 OCHOBHBIE METOBI PELLIEHUS CUCTEM U

COBOKYHHOCTCﬁ HppaluOHAJIbHBIX




YpaBHEHUU

97

98

99

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OcCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbBIX
ypaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYIIHOCTEH JIorapu(Mu4ecKux
ypaBHEHUH

100

OCHOBHBIE METOJIbI PELICHHS CUCTEM U
COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

101

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]a4 U3
pa3IMYHbIX 00JacTel HayKH U peaslbHON
YKWU3HH, HHTEPIIPETALUs TOJTY4CHHBIX
pe3yabTaToB

102

[IpuMeHeHne cUCTEM K pELIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUs TOJTY4EHHBIX
pe3yabTaToB

103

[IpuMeHeHrne HEpAaBEHCTB K PEIICHHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3
pa3auyYHbIX 00JacTel HayKH U pealibHOM
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yabTaToB




KonTpomnpnas padota: "CucreMbl
palMOHAIBHBIX, HPPAILIMOHATBHBIX

104
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHU"

105 PanyoHaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanrioHanbHbBIE CHCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHnanbHble ypaBHEHMS,
HEpaBEHCTBA C apaMeTpamu

109 HppanmonanbHble CUCTEMBI C
napameTpamu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 KonTponbHas paboTa B paMkax
MIPOMEKYTOUHOU UTOTOBOM aTTecTalu

113 Jlorapudmudeckue ypaBHeHHUS,
HEpaBEHCTBA C apaMeTpamMu

114 Jlorapudmuueckue cuCTeMsbI ¢
napameTpamu

115 Tpuronomerpudeckrue ypaBHEHUS C
napameTpamu

116 TpuronomeTrpruyeckue HepaBeHCTBA C
napameTpamu

117 Tpuronomerpudeckrue CUCTEMBI C
napameTpamu

118 [TpoGueIit sx3amen B popme EI'D




[TocTtpoeHue u uccnenoBaHue
119 MaTEeMaTHYECKUX MOJIENIeN peabHbIX
CUTYaIUi C OMOIIBIO CUCTEM YpPaBHEHH

C mapameTpaMu

[TocTtpoeHue u uccnenoBaHue
12 O MaTEMATHYCCKHUX MOI[GJIefI PCAJIbHBIX
CUTYaIU# C IIOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
121 MaTEeMaTHYECKUX MOJIENIEN peaibHbIX
CUTYyalUi C IOMOLIbIO CUCTEM YPABHEHUH

C mapameTpaMu

KonTponbnas padora: "3anauu c

122 .
napameTpamu

123 [ToBTOpeHME, 0000IIECHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

124 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHns"

[ToBTOpenue, o6o0IIEHNE,
125 cUCTeMaTH3aIus 3HaHW: "Y paBHEHUS.
Cucremsbl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,

126
cucreMmarnsanus 3HaHui: "HepaseHncraa"

[ToBTOpenue, 06001IeHNE,

127
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

128 [ToBTOpenue, 0600MIEHNE,
cuctemaTtu3anus 3Hannii: "HepaBencrpa"

129 [ToBTOpenue, 060061IeHNE,




cucreMmarusanus 3Hanui: "lIponsBoanas u
e€ mpuMeHeHue"

[ToBTOpeHue, 060061IeHNE,

130 cucremarusauus 3Hanuii: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIECHNE,

131 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

132 cucTeMaTu3anus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"

133 [ToBTOpeHue, 06001IEeHNE, 1
cucreMaTtu3anus 3HaHu: "Oynkuun"

134 [ToBTOpeHue, 0600IEeHNE, 1
cucTeMaTu3anus 3Hanuii: "OyHxun"

135 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

136 [ToBTOpeEHue, 0606HI€HI:IG, 1
CUCTEMaTHU3aIUsl 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KITACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BIYUCIIECHUS
11 OnepupoBaTh MNOHATHUSAMH: pPALMOHATIBHOE W JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAs! U I€CATUYHAs JPOOb, IPOLIEHTHI
12 Bemonuate  apudmernyeckue  OmepandM € PalMOHATIBHBIMH U
' JIeCTBUTENLHBIMU YHCIIAMU
13 BbinonHATe npubamkEHHbIE BBIYUCICHHUS, UCIIOJIB3YsI IPaBUIIa OKPYTJICHUS,
' JieNaTh MPUKUAKY U OLICHKY pe3yJbTaTa BEIYUCICHUIH
OnepupoBaTh HNOHATHSAMM: CTENEHb C LIEJIBbIM IOKa3aTesleM, CTaHIapTHas
14 dopma 3amucu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypaJbHOM CTENEeHH;
' UCIOJIb30BaTh MOAXOJANIYI0 (OpMY 3alUCH JAECHCTBUTEIBHBIX YHCEN JUIS
pelLIeHHs PAKTUYECKHX 3a/1a4 U IPEACTaBICHUS JaHHBIX
OnepupoBaTh MOHATUAMHU: CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOTO YIJIa;
1.5 UCMOJb30BaTh  3alMCh  HPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKHE (DYHKIMH
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJAECTBO, ypaBHEHHME, HEPaBEHCTBO, LEJOE,
2.1 panmoHaibHOE, UpparoHaIEHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
59 BeimonuATe npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUM M peraTh
' TPUTOHOMETPHUUYECKUE YPAaBHEHUS
BeinonHaTe mpeoOpa3oBaHusi LENbIX, PALMOHANBHBIX U HpPpalMOHAIbHBIX
2.3 BBID@KEHUI M pemaTh OCHOBHBIE THUIBI LENBbIX, PAlUOHAIBHBIX MU
UppalMOHAIIbHBIX YPAaBHEHUN U HEPABEHCTB
24 [lpuMeHSTh ypaBHEHHSI W HEPaBEHCTBA U PEUICHHUS MaTeMaTHYECKUX
' 3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MonenupoBaTh pealbHBbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABISATH
2.5 BBIPOKEHUS, YPABHEHUS, HEPABEHCTBA 110 YCIOBUIO 3a/la4d, WCCIIEIO0BAThH
MIOCTPOCHHBIE MOJIENIN C MCIIOJTF30BAHHUEM arlapara ajareOpsl
3 OyHKIMY 1 TpaduKu
OnepupoBaTb MOHATUAMH: (QYHKIHUS, cIOCOOBI 3agaHust QYHKIIMH, 00JIaCTh
3.1 ONpeNeNIeHuss W MHOKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢yHKIUH,
B3aMMHO 0OpaTHbIe QYHKIUU
3.2 OnepupoBaTh MOHATHAMU: UYETHOCTb M HEUETHOCTh (QYHKLIMH, HYIH




(byHKLINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA

3.3 Hcnonp3oBatk rpaduku QyHKIUHA U1 pelieHus ypaBHeHUN
34 Ctpouth 1 yuTaTh rpadMKu JTUHEHHON (PYHKIIUHU, KBAIPATHUYHON (YHKIIHH,
CTeNeHHON (YHKIUH C LEIbIM IT0Ka3aTeleM
Hcnonw3oBarhk Tpaduku (QyHKIMNA AJIT  UCCICIOBAHHS MPOIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUU 3a4ad M3 JIPYrHX Y4YeOHBIX MPEIMETOB U
peasibHOI JKHU3HU, BbIpaxaTb (pOpMyIaMH 3aBUCIMOCTU MEX]Ty BETMUYMHAMHU
4 Hauana maTtemaTn4eckoro aHaausa
41 OnepupoBaTh MOHATUSAMHU: [OCIEAOBATEIBHOCTh, apudmernyeckas u
' reoOMeTpUYEeCcKasi MPOrpeccun
49 OnepupoBaTh TMOHATUSAMHU: OECKOHEUHO YOBIBaIOIIass TreoMeTpuYecKas
' nporpeccusi, cyMmMma 0€CKOHEYHO yObIBarOIIe reOMEeTpHUUECKON MPOTrpeCcCHH
4.3 3amaBaTh MOCIEI0BATEIIBHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEM W MPOrPECCUU IS
' pelIeHus peasibHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa
5 MHo>xecTBa 1 JIOTUKA
5.1 OrnepupoBaTh NOHITHAMHU: MHOKECTBO, ONIEPAIIMN HA/I MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JJis  ONUCAHUA
52 peaTbHBIX MPOLIECCOB U SIBJICHUH, NPU PEIICHUH 3a]a4 U3 IPYTruX Y4eOHBIX
MPEMETOB
53 OnepupoBaThb  MOHATUSIMU:  OMpeelieHue, TeopeMa,  CIEICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeJLHOI MPOrPaMMBbI CpelHero 001ero odopasoBaHusi
pe3yJbTara
1 Yucna v BBIYUCICHUS
OniepupoBaTh TMOHATUSIMH: HATypaJbHOE, I€J0€ YHCIIO; HCIOJIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIOKEHHWE YHCIa Ha MPOCThIE
MHOKHUTENH JIJISl PeIICHUs 3a71a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C pallMOHAJIbHBIM [10Ka3aTeIeM
13 OnepupoBaTh MOHATHSIMHU: JOrapudM dYucia, AECITUYHBIC M HATypalbHbBIE
' JorapuMel
2 YpaBHEHHS 1 HEPABEHCTBA
[IpumeHaTh CBOWCTBA CTENMEHW JUIA TPEeoOpa3oBaHUS  BBIPAKCHHM,
2.1 OTIEpUPOBATh TMOHATHUSMH: TOKA3aTEIPHOE YpPaBHEHHWE W HEPABEHCTBO;
peniaTh OCHOBHBIE THITHI MOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
59 BeimonuaTe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpIKAIIMX JorapudMer;

ONepUpPOBaTh MOHATUSAMU: JIOrapu(MUUYECKOE ypaBHEHUE U HEPaBEHCTBO;




penaTb OCHOBHBIE THITBI JJOTapU(PMHUUECKUX YPABHEHUH 1 HEPABEHCTB

2.3 Haxoauts perienust npocTeHInX TPUroOHOMETPUYECKIX HEPABECHCTB
OnepupoBaTh MOHATHSMU: CUCTEMA JIMHEWHBIX YpaBHEHUH U €€ pelleHHE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS pelIeHUs MPaKTHUYECKUX
3aja4
55 HaxonuTh pelieHus npocTelmx CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX
' YPaBHEHMI U HEPABEHCTB
MogenupoBaTh peaibHbIE CUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
2.6 BBIPQXCHUSI, YpaBHEHMs, HEPABEHCTBA U CHUCTEMBl 10 YCIOBUIO 33aJauH,
UCCIIEI0BaTh TOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM alapara ajireopbl
3 OyHKIUYU U TpapUKU
OnepupoBaTh IMOHATUAMH: IepHOAMYECKass (DYHKIUSA, HPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUHU, TOYKH SKCTpeMyMa (YHKIMH, HaubOosbliee U
' HaVMEHbIIIee 3HAa4eHUs (QYHKIMHA HA TPOMEXKYTKE; HUCIOJIB30BATh WX JUIA
ucclieoBaHus (QYHKIMH, 33JaHHOU TpaduKOM
OnepupoBaTh HOHATUAMM: I'paUKu MOKa3aTeNbHON, JorapupMu4eckoil u
3.2 TPUTOHOMETPUUECKUX (PYHKIMIA; H300pakaTh HMX Ha KOOPAWHATHOU
TUTOCKOCTH | UCTIOJIB30BATh JIJISl PEIICHUS YpaBHEHHUH U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOH IJIOCKOCTH Ipa)MKU JTMHEWHBIX YpaBHEHHM
' U MCII0JIb30BaTh UX JUIS PELICHUS CUCTEMBI JINHEHHBIX YpaBHEHUN
34 Hcnonb3oBate rpadukn (GyHKOMHA OIS0 WCCIEAOBAHHUS IPOLECCOB H
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCLUILIMH
4 Hauana matemaTndeckoro aHaauza
OnepupoBaTh MOHATUSAMU: HETIpepbIBHAs (QYHKILMSA, TPOU3BOIHAS (DYHKIIMH;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (DU3MYECKUI CMBICT MPOU3BOAHOM A
peleHus 3a1a4
4 HaxonuTe  MpOM3BOAHBIE  3JEMEHTapHBIX  (QYHKIUH,  BBIYMCIATH
' IPOU3BOJIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (PYHKIIUH
Hcnonp3oBaTh  NPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, MPUMEHSTh PEe3yJIbTaThl HCCIIEIOBAHUS K
HOCTPOCHMIO IPpahuKOB
44 Hcronp30BaTh MPOM3BOJAHYIO JIUISI HAXOXKACHUS HAWIYYIIETO PEIICHUS B
' NPUKJIAJTHBIX, B TOM YHCJIE CONMATbHO-YKOHOMHUYECKHX, 3ajauax
45 OnepupoBaTh MNOHATHUSAMM: MEpBOOOpa3Has M HWHTErpai; MOHUMATh
' reOMEeTpUUECKUN U (U3NYECKUI CMBICT UHTETpajia
46 Haxoaute nepBooOpa3Hbie 31eMEHTAPHBIX (QYHKIMNA, BRIYUCIATH UHTETPaj
' no ¢popmyine Hetotona — JleliOHuna
47 Pemrate nmpukiagHbie 3a/1a4d, B TOM YUCIIE CONMATBHO-3KOHOMUYECKOTO U

(I)I/I3I/IIICCKOFO XapaxkTepa, CpeACTBAMU MATEMATUYICCKOT'O aHAJIN3a




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS
Panuonanenple  4yncina.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOU, IPOLIEHTHI,
11 OeCKOHEUHBIE MEPUOANYECKHE IPoOH. Apr(MeETHIECKUE OTEepaluy ¢ palMOHATbHBIMU
' quCcIaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHul. [Ipumenenue npodeii u nmporeHToB
JUISl peLIeHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U pealbHOU KU3HU
JelicTBuTenpHbIe Yncia. PanyoHanbHble M MppalMOHaIbHbIe YKiciaa. ApudmMeTndeckue
1.2 | omepaumu ¢ ACUCTBUTEIBHBIMH uuclIaMH. [IpuOMk€HHBIC BBIYMCICHHSA, MpaBUIIA
OKpYIJICHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BIYNCICHUN
Crenensb ¢ 1enbIM nokaszareneM. CtangapTHast popma 3anucy AeHCTBUTENBLHOIO YHCIA.
1.3 | Hcnonw3oBanue noaxonsiiei Gopmbl 3alMCHU ACUCTBUTEIbHBIX YHMCEN Ul PELICHUs
IIPaKTUYECKMX 33]1a4 U IPEICTaBICHUS JaHHBIX
14 Apudmerndeckuil KOpeHb HaTypalbHOM cTeneHu. JleHCTBUS ¢ apU(pMETHYECKUMHU
' KOPHSIMM HaTypaJbHON CTEIIEHH
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHUCIOBOIO apryMEHTa
2 VYpaBHEeHMs U HEpaBEHCTBA
2.1 TosxecTBa U TOXIECTBEHHBIC MPEOOpa30BaHUS
99 [TpeoOpa3zoBaHre TPUTOHOMETPUUYECKUX BhIpaKeHUNH. OCHOBHBIE TPUTOHOMETPUUYECKUE
' hopmyJIbI
53 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
' WHTEPBAJIOB
2.4 | Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHU U HEPABEHCTB
2.5 Pemienne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
2.6 | Pemenne TpUTOHOMETPUYECKUX YpaBHEHHI
57 [TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHHUIO MAaTEMaTUUECKHX 3aJ1a4 U 3a/1a4 U3
' pa3INYHbIX 001acTe HAYKU U pealibHOM KU3HU
3 @yHKIMY U TpaduKu
31 O®yHkuus, crnocoObl 3amanus ¢GyHKuM. ['papux ¢yHkumu. B3aumHO o00paTHBIE
' GyHKIUHA
3.9 OO6nactp ompenesneHUss W MHOXECTBO 3HaueHuH QyHkuuu. Hymu ¢yskuum.
' [TpomexyTKH 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 CrenenHast ¢GyHKIHUS C HATYpaJbHBIM U IENbIM Moka3areneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduk KopHs N-0ii cTeneHu
3.4 Tpuronomerpuyeckass OKPYKHOCTb, OIpEAeJIeHHE TPUTOHOMETPUUECKUX (YHKIUI

YHUCJIIOBOTO apryMEHTa




Hauana maTemaTtuueckoro aHaimsa

ITocnenoBaTebHOCTH, CIOCOOBI 3aJaHHA IIOCIEIOBATEIbLHOCTEH. MOHOTOHHEIE

41 0CJIEI0BATEILHOCTH
Apudmernueckass U reoMeTpuueckas Tmporpeccuu. beckoHeuHo yObIBaromas
49 | TeOMETpHYECKasd NPOrpecCHs. Cymma OeckOHEUHO YOBIBAaIOIIEH TI€OMETPUYECKOM
' nporpeccuu. Popmyna CIOXKHBIX NpOLEHTOB. lcmonb30BaHue mporpeccuu amis
pelIeHNs peabHbBIX 3a]au MPUKIAIHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 | IlpumeHeHue TEOPETHUKO-MHOXKECTBEHHOTO ammapara J[Uid ONHCAHUS pPeabHBIX
MIPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
1 Yucna v BBIYHCICHUS
11 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIbIX YUCEI
1.2 CrerneHsb ¢ palliOHaNbHBIM MTOKa3zaTesaeM. CBOWCTBA CTECHH
13 Jlorapudm yucna. JlecaTuyHbie U HaTypaabHbIC JOrapru(MbI
2 VYpaBHeHUS U HEpaBEHCTBA
2.1 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIIUX JTOTaPHPMBbI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
26 CucteMbl TUHEHHBIX ypaBHEHUH. PellieHne NpukiiaJHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHHI
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHATBHBIX YPABHEHUN M HEPABEHCTB
28 [IpumeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX 3a1ad
' W 3aJ1a4 U3 pa3IMuHbIX 00acTell HAyKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yHkuu. I[IpoMexXyTKM MOHOTOHHOCTH (DYHKILIMH.
3.1 MakcumymMbl ¥ MHUHUMYMBI ¢GyHKIMM. HaunOomnbiiee M HauMeHbllee 3HAUYEHUE
(GYHKLINN Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U rpapuKu
3.3 [TokazarenbHas u morapupmMudeckas GyHKIINU, HX CBOHCTBA U rpaduku
3.4 Hcnonp3oBanue rpadukoB GyHKIUN A1 pelIeHUs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
35 Hcnonp3zoBanue rpadikoB GyHKITAN JJIS1 UCCIIEIOBAHMSI TIPOIIECCOB U 3aBUCUMOCTEH,

KOTOpBbI€ BO3HUKAIOT NpPU pELICHUH 3a/lad U3 JAPYruX Yy4eOHBIX MPEIMETOB H




pEaTbHOM KU3HU

4 Hauana MmaTemaTuieckoro ananmsa
4.1 HenpepsbiBable GpyHKIMN. MeTOA HHTEPBAIOB /71 pEILICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TPOU3BOIHOM
43 [Tpou3BosHble 37eMeHTapHbIX (QYHKIUH. DOpMysbl HaXOXICHHUS IPOU3BOAHOM
' CYMMBI, IPOU3BEICHUS M YaCTHOTO (DYHKIUN
[IpumeHeHne NPOU3BOJHON K HCCIEIOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh M
4.4 sKcTpeMyMbl. HaxoxxeHre HauOoJIbLIero U HauMEHBIIEro 3Ha4eHus (QYyHKIUM Ha
oTpe3Ke
[TpruMeHeHne TPOU3BOJHOM /ISl HAXO0XKJIEHHUsI HAWIYUIIEero pPeLIeHusl B MPUKIAIHbIX
4.5 3ajjayax, Uil ONPEAENeHHUs CKOPOCTH Ipoliecca, 3aJaHHOro (opMysaol HiH
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
4.7 WuTerpan, ero reoMeTpuueckuii U (GU3NYECKuil cMbIC. Bbuncienue uHTErpaia mo

dbopmyne Hetotona — JleiiOuuma



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3BOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJIbTATaM 0CBOEHHUS
NMPoBePSIEMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
TpeOOBaHMS o0pa3zoBaHusi

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOpMyIUpPOBaTh U ONEPUPOBATh TMOHATHUSAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMma, CJIEACTBHE, CBOMCTBO, IPHU3HAK, J0Ka3aTelIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AO0KA3aTCILHBIC pACCYXKACHUS ITPHU PCUICHUH 3a71a4, OUCHHNBATH
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
IMOHATHUAMU. MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMM HaJl MHOKCCTBAMMH,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 JPYrux y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATH MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad HA MIIOCKOCTH; YMEHUE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh MOHATUSMH: HAaTypalbHOE YHCIO, LIEN0E€ YHUCIIO,
CTENEHb C LIEJBIM MTOKA3aTEeJIeEM, KOPEHb HATYPAJIbHOW CTENIEHH, CTETIEHD C
palMOHAJIbHBIM TOKA3aTEeJIeM, CTENEHb C JAEHCTBUTEIbHBIM IOKA3aTENIeM,
JorapupmM YHUCla, CHHYC, KOCHHYC M TaHTEHC NPOU3BOJIBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PALMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCeNl; YMEHHE UCIIOIb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA 0OLIuii
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palliOHaJIbHBIX ~ BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKaH nmporpeccust, TcoOMETpUUICCKaAd




nporpeccusi, OeCKOHEYHO yObIBaromiass TeoMeTpuyecKkass IpOrpeccus;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apuUPMETHYECKUE NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3x3, onpeienuTenb  MaTpUlbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMenue ONCprUpOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMCECTPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CUCTECM; YMCHHC PpCHIATb YpPAaBHCHUA,
HCpAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; MPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHCTCMbI IJId PCIICHHA MAaTEMAaTHYCCKHUX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacrei HAyKHU U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKIMHU, KCTpeMyM (yHKIMM, HauOoJblllee U HAaUMEHbIIEEe 3HauCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbII
UHTErpal; YMEHHME HaXOAWThb AaCHUMINTOTHI Tpaduka (yHKLIHH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTebHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOoBaHUA (YHKLHUH,
HaXOJUTh HauOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUM; CTPOUTh
rpa¢uKd MHOTOWJIEHOB C MCIIOJIb30BaHUEM ammnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXKIACHHUS HAWIy4dlIero
pelleHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/1ayax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTHL HNPHUMEPBI MATCMATHYCCKOIr0o MOACIUPOBAHHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (YHKUMH, JTUHEHHas (QYHKIMSA, KBagpaTH4yHas (QyHKIM,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIb30BaTh TPa(UKH JUIA W3YUEHHs MPOLIECCOB M 3aBUCHMOCTEH, MPHU
pelIeHu: 33j7a4 M3 APYIHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 PealbHON
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4d U3 00JacTH yNpaBJICHUS JUYHBIMU U CEMEMHBIMU
(¢uHaHCaAMM); COCTaBJISITb BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHbIE CUTyallMM Ha S3bIKE MaTEMaTUKH; COCTAaBISATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEJIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apu(pMEeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HauMEHbIIIEe 3HAUEHUS, pa3Max, JUCIEepPCUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE HU3BJIEeKaTb, MHTEPIPETHPOBATH
uH(pOpMalLnIO, MPEICTABICHHYIO B Ta0IMIaX, Ha AuUarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
uHpOpMaINMi0O C TOMOIIBI TabJWI W JUarpaMM; HCCIIEIOBaTh
CTaTUCTHYECKUE JIAaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TIpadUUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UuecKu MCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIbBIO JUuarpamMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHue OmnepupoBaTh IOHATUSAMU: CIy4alHBIA OIBIT M CIIy4aiiHOE

COOBITHE, BEpPOSITHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJOB; MPUMEHSIThH
GOpMyIBI CIOKEHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOnHaTOpHBIE (AaKThI U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pAaCHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOT0, MTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeeiieHui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /ISl pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCE B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHUSX; YMEHHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEaTbHBIX COOBITHIA, COCTABISTH BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYAHA yIJa, IUIOCKUN Yo, IBYIPaHHbIN
yroJi, TpEXIPaHHBIM Yroj, CKpPEeIUBAIOIIUECS NPAMBIE, ApAJLIEIbHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMONM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPEMBI INNIAHUMCETPUH,; YMCHHUEC OLICHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa4Un
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YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpBI, 00bEM (UTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpa, O00BEM KyOa,
MMPpAMOYTOJIBHOI'O IapauiCICIIuncaa, IIHUpaMuabl, I[IPU3MBbI, LOUIWHIpPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUS KOHyCa WM MHIIUHAPA,

napauiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUue
MHOTOTpaHHHKa, W300pa’kaTh MHOTOTPAaHHUKH, (UTYPbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHus u3ydaeMblx (PUTyp, BHIABUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'C€OMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPUKanuioo GuUryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA TEPEHOC, CUMMETpPHsI Ha TUIOCKOCTH M B TMPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh IT€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HaXOJWTh T€OMETPUYCCKHE BEIWYMHBI (JJIMHA, YTOJ,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, ILIOHIAJb TOBEPXHOCTH), HCIOJB3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/b NOBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoNiaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12
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YMeHnue ONICpHUPOBATH TIOHATUAMU: MPAMOYI'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6aBI/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HUCIIOJIb30BATb BGKTOPHHI‘/’I u KOOpI[I/IHaTHHﬁ MCTO
JJI peHICHUA TCOMCTPHUICCKUX 3a1a4 U 3aJia4 JpYyTUxX y‘I€6HBIX nmpeamMEcTOB
YMeHnue BLIGI/IpaTB HO,I[XO,I[HH_II/II‘/’I MCTO AJId pCIICHUA 3ald4i; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HWU3YYCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u HBHCHHﬁ; YMCHHUEC pacClio3HaBaTb TIPOSBJICHUC 3aKOHOB
MAaTE€MAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MIPUMEPBI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU



INIEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Uucna v BBIYUCICHUS
11 Hatypanbusle u nenbie yucna. [Ipu3sHaku JeTuMOCTH LEbIX YHCe
12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, TPOICHTHI,
' OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypaJlbHOW cTeneHu. J[elcTBUs ¢ apuMETHICCKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenensb ¢ 1ensIM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM Noka3areneM. CBoiicTBa
' CTETIEeHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHCIOBOTO apryMmeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapu¢m umcna. JlecSTHUHBIC U HATypaJIbHbIC JOTapH()MBbI
JeiictButenpHble uucia. ApupMmeTuyeckue onepanuud ¢ JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
21 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaiiioHanbHbIe ypaBHEHHSI
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3arenbHble U TorapupMUUIecKre ypaBHEHUS
2.5 Lenbie u 1poOHO-parMOHANTBHBIE HEPABEHCTBA
2.6 WppanponaibHbie HEpaBEHCTBA
2.7 [TokazarenbHble U JIorapupMuUIecKiue HepaBEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA  HEPaBEHCTB
2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbl
3 Oynkumu u rpaguku
3.1 OynHkuus, crnocodbl 3ananus ¢yHkuuu. ['papux ¢ynxnuu. B3aumbao oOparHbie




¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKUMU. [lepruoguueckue GpyHKINHI

Ob6nacte ompezneneHUuss W MHOXKECTBO 3HaueHuil Qynkuuu. Hymum ¢yHxum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 MakcumymMbl U MHUHUMYMBI (QyHKUuH. HauGospinee W HauMeHblee 3HAuCHHE
(GYHKIIMHM Ha IPOMEXKYTKE
33 Crenennass (yHKIUSI C HAaTypajJbHbIM W LEJNbIM TNoOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-0i CTENEHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, UX CBOWCTBA U TPaPUKH
36 Toukum paspeiBa. Acumntotel rpadukoB (ynkruii. CBoiictBa  (QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opmyia CII0KHBIX TPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenne HanOobIIero U HauMEHbIEro 3Ha4eHus (yHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MuaTerpan
5 MHoxxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluu HaJi MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 TeomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIlICHHS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

Marematuka: anredpa u Hadajga MaTeMaTHIECKOTO aHaln3a, reoMeTpusi. Anredpa
M Hadajga MmareMmarudyeckoro anamu3a. 10-11  kjacceel:  y4ueOHHK s
00111e00pa30BaTeIbHBIX OpraHM3aluii: ©0a30BbIA M YIUIYOJICHHBIH  ypOBHH/
I.A.AmumoB  u  ap. - M: AxnuoHepHoe oOmectBo "M3marenbcTBO
"IIpocBemienue"

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. AnreGpa u Hauajga MaTEMaTUYECKOTO aHAIKN3a. Y HUBEPCAIbHBIN
MHOTOYPOBHEBBIN cOOpHUK 3a7a4. 10-11 kmaccel: yueOHOe mmoco0Te s
obmeo6pazoBarenbHbIX opranu3anuii/ M.B. Smenko, C.A. Illectakos. - M.:
[IpocBenienue

2. EI'D. Marematuka. ConnansHo-3K0HOMHUYEcKue 3a1aun./ A.A. Ilpokodbes,
A.I''KopsHoB.-Jlernon-M

3. EI'D. Marematuka.3agauu ¢ nmapamerpamu/ A.A. IIpoxodres, A.I'. KopsiHos:
Jlernon-M

4. AnreOpa u Hauana MareMaTH4eckoro aHanusa. Jlunaktudaeckue Mmatepuaisl. 10
kiacc: 6a3oBbiit ypoBeHs/ M.U. 1llabynun, M.B. Tkauéra, H.E. ®Enopona,
P.I'. 'azapsu.- M.: [Ipocsewienue

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBHI CETHU
UHTEPHET

1.https://resh.edu.ru - uHTEpaKTHBHBIC YPOKH IO BCEMY HIKOJIBHOMY KYpCY.
2.https://www.yaklass.ru - mudpoBoit 00pazoBaTeIbHBIN pecypc IS HIKOJI.
3.http://mathnet.spb.ru - «CaiiT s3nemenTaproii MaTematuku Jmutpus ['ymuHay.
4.http://lwww.problems.ru -3agaun ¢ MaTeMaTHYCCKUX OJIUMITHAT] U
BCTYITUTEIBHBIX SK3aMEHOB 110 MaTEMaTHKE.
5.https://fipi.ru - ®DUIIN - dheaepanbHbIil HHCTUTYT NEAATOTHYECKUX U3MEPEHUH.
6.www.edu.ru — deaepaabHbIii 00pa3oBaTEIbHBIN MOPTAT
7.http://www.numbernut.com/- matepuansl 11 U3ydeHUS U TIPSO IaBAHHSI
MaTeMAaTUKH B IIIKOJIE.
8.http://mathege.ru - oTKpbITHIH OaHK 3aaHUil M0 MaTEMAaTHUKE






