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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 TONIOKeHHW «Crtparermm 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. ®oxuno» (mpunoxenue Ne6 k
npukazy Neld4l ot 27.08.2024r, npunoxenne Ne5S k mnpuxazy Neld4l or
27.08.2024r.)

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOiiero oOpa3oBaHws,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECTeunBaeT WHCTPYMEHTAIbHYIO 0a3y mams
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 paHHOro y4eOHOro Kypca 0Oydaromuecs OBJAaJCBaIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKH, KOTOpas (OpMYIUPYET CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMe.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYeCKOr0 aHaih3a 3aKja/IbIBaeT
OCHOBY [JIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMUU, OHOJIOTHH,
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 KOHKpPETH3allnio, abCTparupoBaHWE 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 TTOCTPOCHUSI MAaTEMAaTUUYECKUX MOJIENIEH peallbHbIX CUTYyaIluH,
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,
CaMOCTOSITENIBHOCTH, ~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» BbIAETIEHBI CIEAYIOUINE COAEpKATEIbHO-METOANYECKUe 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 JIOMOJHSSA
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 aHAINU3, 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, TIOJYYCHHBIC TIPU W3YYCHUH y4eOHOTO Kypca, IS
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
dbopM 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 4HCel. B KakIOM H3 JOTUX MHOXKECTB pPacCMaTpPUBAIOTCS
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
NOCTPOEHUU MOJENIE PEANbHOr0 MHPA, HIMPOKO HCIONB3YIOTCA 0000UIEHHE U
KOHKPETU3aLusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA IPOTSIKEHUHU BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IIporpammel IpeRyCMOTPEHO pEIMIEHHWE COOTBETCTBYIHOIIMX 3amad. B
pe3ynbrare OOydYaromIMecs OBJAACBAIOT pPA3JIMYHBIMM METOJAMHU  PELIEHUs
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
colepkalmux napamerpsl. llosmyyeHHblEe yMEHUS IIMPOKO MCIOJB3YIOTCS 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  (opmynaMm, mpeoOpa3oBaHHUs  pallMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHMM, a TaKXKe BBIPAXKECHUH,
coJlepKallluX CTerneHu W Jiorapudmsel. brarogaps u3ydeHuro anredpandeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
abCTPaKTHOTO MBILUICHU OOy4arommxcs, (GOpMUPYIOTCS 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, HAIJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH 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, JTIOrapu(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 YpaBHEHUW 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
U HaBBIKOB, IMIO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTA MEXKIY BEJIMYMHAMU B
paznuuHON (opMme: aHATUTHYECKOM, rpaduyeckoid u ciioBecHo. Ero msyuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHHUS, CIHOCOOHOCTH K
00O0OIICHUIO 1 KOHKPETU3allMH, UCTIOIb30BAHUIO aHAIOTHH.

CopnepxartenbHasg nuHUs «Havala MaTreMaTH4ecKoro aHain3a» MO3BOJSET
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, BBIYUCIITH TUIOMAAn (Guryp m oO0BEMBI Tel, HaXOAUTh CKOPOCTH W
YCKOpEeHHUsI TporieccoB. JlaHHasi coaepkaTenbHas JHMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUSI MATEMATHYECKUX MOJENICd pPEalbHBIX CUTYyalluu,
MO3BOJIIET HAXOJAUTh HAWIy4Ylllee€ pEIIeHWEe B TMPUKIAAHBIX, B TOM YHCIE
COLIMATIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MaTEMAaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONINXCSI pe3yJibTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopnepxkaTenpbHO-MeToANYECKas TMHUS «MHOXKECTBa U JIOTHUKa) BKIIIOYAET B
ceOsi DIIEMEHTHI TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKH. TeopeTuko-
MHOKECTBEHHBIE NIPEACTABIEHUS POHU3BIBAIOT BECHh KypC MIKOJIBHON MAaTEMATHKU
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 OOy4aromeMmycss 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  JI0KA3aTelbCTB.  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 «AnreOpa W Hadaga MaTEMaTHYECKOTO aHAITU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIHPOBAHUS, KOTOPbIE MPU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJEICH peaTbHBIX
CUTYyallui, WCCIEAOBAHMS H3TUX MOJENEHd C MOMONIbIO ammapara ajiredpbl U



MaTEMaTUYECKOTO aHalin3a, WHTEPIPETANy TOJyUYeHHBIX pPe3yJabTaToB. 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 HaXOAWTh 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 unciia. 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.
Apudmernueckue  omepar ¢ JICUCTBUTCIBHBIMH  YHCIaMH.  MoyIb
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noaxXosend (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIS 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[leciTuyHble 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 YpaBHEHMSI 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 unmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHH, 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 JMHEWHBIX
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
CUCTEMbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHWe TMOCTPOEHHOM MOJEIU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pa3IuyHbIX o0JiacTeld HayKu U pealbHOU
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 3HakonocTosiHCTBA. YETHbIe 1 HeuéTHbIe QyHKUMU. [lepuognueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHHUE 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 Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M TpaduKu.
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 aHAJIU3a

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

Apudmerrueckas U TeoMeTpuiecKas Mporpeccuu. beckoHeuHo 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 XapaKTepa.



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. Onpenenenyue, reOMeTpUIECKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanuy HaJl 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,
JI0OKA3aTEIbCTBO, 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 EBknmnaa auist penieHus
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 creneHrn M3 KOMIUIEKCHOrO uucna. [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.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHH C  TOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI 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 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
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

[TpuMmeHeHre MPOU3BOJHOM K MCCIIEOBAaHUIO (YHKIMII 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 YCKOPEHHUs 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 Hotorona-JleiOuua.

[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 OCBOEHUNA YYEGHOI'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  WIEHA  POCCHUHCKOr0  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
GYHKIUSAMU 1 HA3HAYCHUEM;

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 ATUX JOCTHKEHUUW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, 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 THUTAHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHH 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  NPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



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

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLMATIbHON
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH JJIsI PAa3BUTHS LMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

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,
OCHOBaHMSI /17151 0000ILIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIUMOTO aHAIM3;

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

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSAX U 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 HauWOoJiee TMOAXOMSIMUA €  y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (hOpMHpOBATh TMIOTE3Y, apryMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

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

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,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHuUs;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh 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/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBI,
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 BO3PAKCHHUS;

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 HAaBBIKAMH  IO3HABATENLHON  pediieKkcuH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU 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, HAXOUTh OIIHOKY,
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 pPabOTHI, pacrpeneiiiarh
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 JCHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bI, OLICHUBATh
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 IO OTACIbHBIM T€MaM 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 JEUCTBUTEIBHBIX 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 OMNEpUPOBATh TOHATHUEM: CTEMEHb C MEeNbIM 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 MMOHATUEM: 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 apKTaHI€HC YHCIIOBOrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U APOOHO-
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 ONPEAEIUTENN 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 JIEUCTBHM C KOPHSAMHU JJisi NpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKa3aTelIbHbIE 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 YpAaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (YHKUMNA, TpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh TMOHATUSAMU: UETHBIE M HEYETHbIE (DYHKUUH,
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
HelabIM TOKazareneM, rpapuk CTeneHHOW (YHKIHMH C HAaTypaJbHBIM M LEIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH 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 U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YMCIOBOTO apIyMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJIHO OMNEPHUPOBATH MOHATHSIMU: apuPMETHUEecKass M TeoOMETpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA 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 OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEpPUPOBATH MMOHATUSAMH: HENpPEpPbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
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 arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaTh TMOHATHUSIMU: OIpEAeTeHHE, TEeopeMa, 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:

Yucaa v BBIYUCTICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHOKECTBA HATYypaJIbHBIX M IEJIBIX YHUCEN, UCIOJIb30BaTh MPU3HAKH JCIUMOCTHU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™m EBkinna;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

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

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIIEHHUS 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, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp palOHaJbHbIE, MppalrOHaJbHbIE, [IOKa3aTesbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKU KOMIO3UIUMU (PYHKIUNA C TOMOIIBIO DJIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh GYHKIUU JI1 MOJEIMPOBAHUS U UCCIEAOBAHUSI PeabHBIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

MCIMOJIb30BaTh IPOU3BOAHYIO I HAXOXKJCHUS HAWIY4YLIEr0 pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJWUTh MEepBOOOpa3HbIE 3JIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



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. PanimonanbHble 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 POTPECCUM 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 21
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 4 0
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 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 ¢ TOMOIIBIO 99 5
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonanbsHble, MoKa3aTeNbHbBIE U 24 1
norapuMUUEcKre HEPaBEHCTBA
KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 18 3
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3allUs 14 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KosunyecTBo 4acoB JIeKTPOHHbIE
Ne ara u(pposbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipakruieckue I/IS)I’[‘IEHI/IH 06p:30q;I;TeJIbele
padoThI padoTshI pecypenr
1 MHOKeCTBO, ONepaly HaJl MHOKECTBaMU 1
1 UX CBOMCTBA
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 [Tpumenenue npoOeii ¥ IPOLIEHTOB IS 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 Mopaynb AeiCTBUTENBHOTO YHCIIA U €r0 1
CBOMCTBA
11 [TpuGmxE€HHBIC BEIYMCIICHUS], PABUIIA 1

OKPYTJICHUSA, IPUKHUAKA U OLICHKA




pe3yJibTaTa BEIYMCIEHUN

12

13

14

OCHOBHBIE METO/IbI PEIICHHS IEIbIX 1
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

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

16

17

MHoTro4JIeHBI ¢ TeNbIMEA KO3 QHUITHeHTaMHU.
Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUI

18

19

20

21

Pemenne cucreM TMHENHBIX YpaBHEHUI

Marpuua cucTeMsl JINHEWHBIX YPaBHEHU.
Omnpenenurens MaTpuLpl 2x2, ero
T€OMETPUYECKHI CMBICII M CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

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

[IpuMeHeHne onpenenuTens s PeIeHNs
CUCTEMBI JINHEWHBIX YPaBHEHUI

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
JUHENHBIX YpaBHEHUN"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.

B3aumno oOparnbie ¢pynkiuu. Kommnosumnus

byHKIII
I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

OO6nacth onpeAesieHus] © MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHkunmm.
[IpoMexyTKH 3HAK MTOCTOSIHCTBA

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-
JAUHEeNHas pyHKIUH

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 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIepXKaIINX CTEIIEHU U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

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

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
yYpaBHEHUHU
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEMICHUS] HpPAMOHAIBHBIX
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 PELICHUU
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 pabora: "CoiicTBa u rpaduk

51 KOpHs1 N-ol crenenu. MppanmonanbHele
ypaBHeHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [IOKA3aTeNEeM U
e€ CBOICTBA

53 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [Toka3zarenbHas (pyHKIHMSA, €€ CBOWCTBA U
rpaduk

56 Hcnons3oBanue rpadpuka QyHKIUN A5
peueHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKIUM 115
pelIeHusl ypaBHEHU I

58 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE

MCETOJbI pCHICHUSA TTOKA3aTCIIbHBIX




ypaBHEHU I

IToxazaTenpHBIE YpaBHCHHA. OCHOBHEBIE

59 METO/bI PEIICHUS MTOKA3aTENbHBIX 1
ypaBHEHU I
[Toka3zarenbHble ypaBHeHMs. 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 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX 1
JorapudMbl

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 Hcnons3oBanue rpadpuka QyHKIUN A5 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(HMUIECKUX
ypaBHEHUI
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 KonTtposnpHas padora: "Jlorapupmudaeckas
¢ynkuus. Jlorapupmudeckne ypaBHeHUS"

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

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

82 APKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apTyMEHTa

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

84 oTIpeieIeHue TPUTOHOMETPHUYECKIX
(YHKLUI YUCIOBOTO apryMeHTa

85 TpuronomeTpudeckast OKpy>KHOCTb,

oTpeieTICHuEe TPUTOHOMETPHIECKUX




(GyHKIUI YUCIOBOTO apryMeHTa

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 OTPaHUICHHBIC 1




MoCIIeI0BaTENbHOCTH. VicTopus aHanmn3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yObIBaro1asi reoMeTpuiecKas
nporpeccust

107 CyMMa OecKOHEUYHO yObIBarommen
FE€OMETPUUYECKOMN MPOTrPECCUH

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

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

110 Hcnonp30BaHne IPOrPECCUU ISl PELICHHUS
pEalIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 KonTponpHas 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 HEMPEPHIBHBIX HA
OTpe3Ke

116 KonTtponbHas pabora B pamkax
IIPOMEXYTOUHOM UTOTOBOM aTTeCTallK

117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEpPaBEHCTB




MGTOH HUHTCPBAJIOB JIA pCIICHUS

118
HEPaBEHCTB

119 MeToa HHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

120 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

122 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

123 OnpeneneHue, reoMEeTPUIECKUNA CMBICIT
MIPOU3BOIHOM

124 Onpenenenne, GU3HUSCKUN CMBICIT
MIPOU3BOAHOMN

125 YpaBHeHUE KacaTeIbHOU K rpaduKy
byHKITUN

126 YpaBHeHUEe KacaTebHOU K TpaduKy
byHKIIMHN

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA

128 [Tpon3BoIHBIE 3NIEMEHTAPHBIX (PYHKLUI

129 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

130 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

131 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

132 KonTponbnas pabota: "[IponsBognas”

133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

134 . 1
3HaHui: "Oyukius"
135 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHui: "OyHKIUK"
136 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3AINS 1
3HAHHUH
OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOTPAMME




n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHM 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 PyHKINN 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
(GbyHKIMU 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
HAXOXJACHUS HAWIYYILIEero PeleHus B
MPUKIIATHBIX 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

[Ipumenenre npou3BOIHOM IS
ONpEAEIICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxom

Komnozunus GyHkiuit

18

Komnoszunus ¢pyHkimit




19

Kommosurus ¢hyHKImit

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha

20 KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

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

93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH.
[IpaBuia 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 onpenenéHHoro 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! pereHunit quddepeHraIbHbIX
ypaBHEHUU

33 MaremMaTHuecKoe MOJIEITUPOBAaHHE




peabHBIX MPOIECCOB C TOMOIIBIO
mudepeHInaTbHBIX YPaBHCHUM

Konrponsnas pabdora: "[leppooOpaznas u

34 |
MHTErpal

35 Tpuronomerpuueckue GyHKINH, HX
CcBOIicTBa 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 TPUTOHOMETPUICCKHIX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
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 pEUIECHUS
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

> UppalOHAILHBIX 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 pELICHNUS

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 MeTo bl 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
KomrmiekcHbie uncia. Anredpanyeckas u

74 TpUTOHOMETpUYECKast (POpPMBbI 3arucu
KOMIUJIEKCHOTO YHUCIIa

75 Apudmernaeckue onepauu ¢
KOMIUIEKCHBIMU YHCIIaMU

76 ApudmeTrueckue orneparum c
KOMIUIEKCHBIMU YHCIIaMU

77 N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAWHATHOM 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
[IprmMeHeHne KOMIUIEKCHBIX YHCEI JUIs

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 IIpuMeHeHMne NPU3HAKOB 1ETUMOCTH
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 JAETUMOCTU
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 YpaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIECTBUSA
Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallOHAJIbHBIX YpaBHEHHH

96 OCHOBHBIE METO/BI PELIEHUS CUCTEM U

COBOKYHHOCTCﬁ HppauOHAIIbHBIX




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
YKU3HH, HHTEPIIPETALs OJTY4EHHBIX
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
pa3IMYHbIX 00J1aCTe HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yabTaToB




KonTpomnpnas padota: "CucreMbl
palMOHAIBHBIX, HPPAILIMOHATBHBIX

104
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHU"

105 PanyoHaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBEeHCTBA 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 Tpuronomerpuueckrue 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 MOJIENIel peabHbIX
CUTYaIUH C OMOIIBIO CUCTEM YPaBHEHHI

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 YPABHEHUN

C mapameTpaMu

KonTponbnas padora: "3anauu c

122 .
napameTpamu

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

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

[ToBTOpenue, o6o0IIEeHNE,
125 cUCTeMaTH3aIus 3HaHW: "Y paBHEHUS.
Cucremsbl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,

126
cucreMmarnsanus 3HaHui: "HepaseHncraa"

[ToBTOpenue, 06001IeHNE,

127
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

128 [ToBTOpenue, 0600MIEHNE,
cucteMaTtu3anus 3Hanuii: "HepaBencraa"

129 [ToBTOpenue, 060061IeHNE,




cucreMmarusanus 3Hanui: "lIponsBoanas u
e€ mpuMeHeHue"

[ToBTOpeHue, 060061IeHNE,

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

131 cucteMaTtuzanus 3Hanuii: "[Ipon3BoaHas 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: "OyHxuun"

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

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

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOTPAMME




YYEBHO-METOJANYECKOE OBECIMTEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Marematuka: airedpa ¥ Hayajla MaTeMaTUYECKOTo aHalln3a, reoMeTpus. Anredpa
¥ Hayaja MareMmatudeckoro aHanu3za. 10-11 kimacchl: yaeOHUK 715
o011eo0pa3oBaTeNbHBIX OpraHu3alii: 6a30BbIid U yTIyOJIeHHBIN YpOBHU/
[I.A.AnumoB u ap.-M: AxkumonepHoe o61iecTBo "M3naTenbcTBo

"IIpocBemenne"

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1.Anrebpa 1 Havyajla MAaTEMaTUYECKOTO aHaIu3a. Y HUBEPCAIbHBIM
MHOTOYPOBHEBBIN cOOpHUK 3a1a4. 10-11 kmaccel: yueOHOe moco0Te s
oO1eoOpazoBarenbHbix opranu3zanuii/ M.B. SAmenko, C.A. Illectakos. - M.:
[IpocBenienue

2.EI'D. Matematuka. CounanbHo-3Kk0HOMHYeckue 3anaun./ A.A. Ilpokodbes,
A.I" Kopsinos.-JIernon-M

3.EI'D.Maremaruka.3anaun ¢ mapamerpamu/ A.A. Ilpokodres, A.I'. KopsiHoB:
Jlernon-M

4.Anre0Opa 1 Hauaja MaTeMaTH4YecKoro aHaiusa. Jlugakruaeckue Mmatepuaisl. 10

kyacc: 6a3oBbiit ypoBens/ M.U. [llabynun, M.B. Tkauéra, H.E. ®&nopona, P.I".



['azapsn.- M.: [IpocBemenue

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.https://resh.edu.ru - uHTEpaKTHBHBIC YPOKH 110 BCEMY IMIKOJIBHOMY KYpPCY.
2.https://www.yaklass.ru - mudpoBoit 00pazoBaTeIbHBIN pecypc IS IIKOJI.
3.http://mathnet.spb.ru - «CaiiT snemenTapHoit MaTematuku Jmutpus [ymuHay.
4.http://www.problems.ru -3agaun ¢ MaTeMaTHYCCKUX OJIMMITHAL] U
BCTYITUTEIBHBIX SK3aMEHOB 110 MaTeMaTHKe.

5.https://fipi.ru - ®UIIU - dheaepanbHblii HHCTUTYT MEAArOTMYSCKUX U3MEPEHUH.
6.www.edu.ru — ¢emepaibHbIi 00pa30BaTEIbHBIN TOPTAI
7.http://www.numbernut.com/- maTepuasl 1S U3YYCHHS U TIPETIOTaBaAHHS
MaTEMAaTUKHU B IIKOJIE.

8.http://mathege.ru - oTKpbITHIH OaHK 3aaHU# M0 MaTEMATHUKE






