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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o anrebpe W HayaJlaM MaTeMaTHYEeCKOro aHaiM3a JJis
oOyuaroruxcst 10-11 kmaccoB pazpaborana Ha ocHoBe PI'OC OOO u ¢ yuerom
[Iporpammel Bociutanuss MBY «Jluneit Ne6». B mporpamMme ydTeHbl UAEH H
noJsioxkeHust Konnenuu pa3BuThs MaTeMaTuyeckoro oopasosanus B Poccuiickoit
denepannu.

VYuebHblli Kypc «Anredbpa M Hayaja MaTeMaTHYECKOTO aHAIM3a» SBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (HOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCsd Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJIeBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HaykKu, KOTopass (OpMYJIUpYeT CBOHU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsl OCHOBHBIX TEHJICHLIMIA Pa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOM kM3HU. B TO ke Bpems oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMH ainreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHUE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIAYKLUUU U PaCCyXAaTh JEAYKTHUBHO, HCIOIb30BATh
000OlIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO0, (OpMUpPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa v Havajla MaTeMaTH4YE€CKOro
aHanu3a» oOydYaroUIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
WHTEpIPETAllUK  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYyebHblli Kypc 00JaZaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M d4epe3 crenuduky ydeOHoM
NEeATEeTbHOCTH, TpeOyIomed TMPOJOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3yJibTar.



B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHalM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpykType yueOHOro Kkypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUUCIEHU», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa © Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs] Ha YpPOBHE CpeIHero oOIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpYyT JApyra U MOCTENEHHO HACHIAsCh HOBBIMU T€MaMU U pazfenamu. JlaHHBbIN
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
COJIEp’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YEeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBJaaeBarOT BcE Oolee
MIMPOKUM MATEMAaTUYECKUM allapaToM, y HUX IOCJIEI0BaTeNIbHO (popMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOMTh MATEMaTHYEeCKyld MOJENb peantbHOMN
CUTYaIliH, PUMEHATh 3HAHUS, MOJTYYCHHBIE TP U3YYCHUU y4eOHOTO Kypca, IS
peIleHusI CaMOCTOSITETFHO C(HOPMYIMPOBAHHON MAaTEeMAaTUYECKOM 3a/1aud, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHMS «Yucia W BBIYMCICHUS) 3aBEpIIACT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOpOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111eT0 00pa3oBanus. Ha ypoBHe cpeiHero o0miero
oOpa3oBaHusi oco0oe BHUMaHHE yAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
paloHaNbHBIX BBIUMCICHHUM, BKJIIOYAIOMIMX B C€Osl MCHOJB30BAaHUE Pa3IMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHWBATh YWCIIOBBIC BBIpAXEHHS, paboTaTh ¢ MaTEeMaTHUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My CIeNu(pUIECKUe 3aJaud W ONepaluu: JeJeHHEe Haledo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHUE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocinenoBaTenbHOMY pPaCIIMPEHUIO Kpyra HCIOJIBb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» peaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOy4yeHUsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXIOM



paznene IlporpamMMbl IpPEenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesynbrare OOydYaromivecs OBJIAJACBAIOT PA3IMYHBIMA METOJIAMH  PEIICHUS
paIMOHAIBHBIX, HWPPANMOHAIBHBIX, TOKA3aTENbHBIX, JIOTAPUPMUYCCKUX U
TPUTOHOMETPUYECKUX YPABHEHUIW, HEPABEHCTB M CHCTEM, a TaKXe 3ajady,
colepkamux napameTpsl. llomydeHHbIE yMEHHMS IIMPOKO HCIOIB3YIOTCS MIPH
UCCIIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TP PEIICHUH TPUKIATHBIX
3a/1a4d ¥ 3a7a49 Ha HAXOXKJICHUE HAMOOJBIINX W HAUMEHBITUX 3HAYCHUH (PYHKITUH.
JlanHasi comepkaTesbHas JIMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKE BBIPAKEHU,
COJIEpKaINX CTENEeHU U Jorapudmbl. braromaps W3ydeHHIO anredpanyeckoro
Marepuajiia MPOUCXOJIUT  JajbHEWIlee  pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPaKTHOrO MBIIUICHUSI OO0ydYaroImuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuil,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  TMPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Anre0Opa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS TPAKTUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3aJ]a4, HArJISTHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopnepkarenbHo-MeTOAMYecKass JUHUA «DyHKIUH U TpaQuKA» TECHO
neperyieTaeTesl ¢ APYrUMU JIMHUSIMU Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIMU NIJIsi pelIeHus 3a7ad W3 JAPYruX yueOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHHUI W HepaBeHCTB. IIpu »Tom OoOJbIIOE BHUMaHUE
yaensieTcss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJaMH 3aBUCUMOCTH MEXKTY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIEOBATh TMOJYyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
W HaBBIKOB, IMO3BOJISIIONIMX BbIpaXXaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaIUTHYECKOU, rpaduueckoi u cioBecHOU. Ero usyueHue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMUYECKOTO  MBIIUICHHUS, CHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHusl «Havaia mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYT Kak MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYIHBIX OOYYaIOIIMMCS, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh HX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUSA, BBIYUCIITH TUIOMAAu (Puryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
yCKOpeHusi TmpoiieccoB. JlaHHasi coaepkaTenbHas JHHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHHUSI MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,



MO3BOJISIET HAXOJWUTh HAWIydIllee PENICHNEe B TMPUKIATHBIX, B TOM YHCIE
COIMAJIbHO-D)KOHOMHYECKHX, 33a/ladaX. 3HAKOMCTBO ¢ OCHOBAaMH MAaTeMaTHYECKOTO
aHanm3a CIoCcOOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (hOPMAIBHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaroniecs: y3HalT O
BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYeCKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeaiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolieMycss IOHUMATh TEOPETUKO-MHOXECTBEHHBIN SI3bIK
COBPEMECHHOW MAaTEMaTHKH W HCIIOJIb30BaTh €O JJIS BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyJaroIMXcsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueObHoM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS D3TUX MOJEIEH C TIOMOIIBIO ammapaTra anreOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOKIIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUM  pEabHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJiemMy.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHaTN3ay.

Ha w3ydeHme ydeOHOTo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» orBogutTcs 340 dacos: B 10 kimacce — 170 gacoB (5 wacoB B HEEm0), B
11 xnacce — 170 gacoB (5 4acoB B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEILHOTO YHCia U €ro cBoicTBa. [IpubmmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

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

[TpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPIKAIINX CTCTICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI perieHus

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



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTtpoeHne mMaTeMaTUYECKUX MOJENEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusg, crnocoOsl 3afanus GyHKIUH. B3anMmHO o0paTHble (QYHKIIHH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast pyHKIMS ¢ HATypajlbHBIM U II€JIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Havana maTremMaTH4ecKoOro aHajmsa

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

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reOMETpUUYECKON
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
rpajuxoB ¢yHkiuii. CBoiicTBa (QYHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeNbHOUN K rpa@uKy QyHKINH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXKECTBEHHOTO 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 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/Jad U3 pa3IudHbIX oOJacTeld HayKd M peajbHOU
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 MeTonmpl pelieHUs ypaBHEHM W HepaBeHCTB. I '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.

Hauana MaTeMaTH4eCKOro aHajan3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiiOuua.

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

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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crmoco0 penieHus ydyeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpodJemy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BbEKTAMM, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCa, A TAaKXKE BBIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

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 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>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHMS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAllMM 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 PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH IPUUHUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh I€JIb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
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), BBHINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JpoOb, TPOIEHTHI, HWPPANMOHATFHOE YWCI0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TTPABUIIA OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajabHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3((UIMEeHTaMu, KOPHU MHOIOWIEHa, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIbI ISl TPeoOpa3OBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBAa II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

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

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, 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 cTeneHW Kak (yHKUHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAs MU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIIOJIb30BaTh rpaduku (QYHKUMA JI9  UCCIENOBAaHMUS MPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apumeTHdecKas U reoMeTphuecKas
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 OTIEPUPOBATH MOHIATUAMHU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEPBIBHbIE (PYHKIUU, TOUYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

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

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:

CBOOOZIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIHU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOIHO OMEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBITIOIHATH apu(METHIECKUE OTepaii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalHuOHaJbHbIE, II0OKa3aTelbHbIE,
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 CUTyallMd Ha S3bIKE aireOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
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 TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh (GYHKIUU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS PeaIbHBIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJI30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIIyYUIEro 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 MEePBOOOpa3HBIC AJIEMEHTAPHBIX (QYHKIMA 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 COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATEYECKOE IINTAHUPOBAHUE

10 KJIACC
Ha3zBanue KommuectBo OCHOBHBIE BU/IbI JIEATEIIBHOCTH
OcHOBHOE cofepKaHne
pazzeina (TeMbl) 4acoB 00yYaroIIMXCs
MHO0k€eCcTBO 24 MHO02K€eCTBO, ONepauu Hcnonws3oBath TEOPETUKO-
JNEHCTBUTEIIBHBIX YHCEN. HaJl MHOXXECTBaMH U UX CBOMCTRBA. MHOECTBEHHBII anmnapar
MHOTrO4JIEHHL. Juarpammel Diiniepa — Benna. JUTA OTIMCAHUA X014 PELICHUS

PantmonanbHbie ypaBHEHUS
Y HEpaBEHCTBA.

CucreMpl TMHEUHBIX
YpaBHEHUU

[IprmMeHeHue TeOPETUKO-
MHO>KE€CTBEHHOTO arnmnapara

JUJIs1 pELICHUS 3a/1a4.

Panmonanpnabie yncina. OOBIKHOBEHHEIE
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OCCKOHEUHBIE TIEPUOIUICCKHE APOOH.
[IpuMenenue qpodeit 1 NpOLEHTOB
JUISL pELICHUS TIPUKIAIHbIX 3a]1a4.
JlericTBUTENBHBIC YUCIIA.
PanroHanbHbIE U MppallMOHAILHBIC
yucaa. ApupMeTruuecKkue onepauu

C IEHCTBUTEIILHBIMH YU CJIAMH.
Moynp AEWCTBUATENBHOTO YUCIIA U €70
cBoiicTBa. [Ipubnmxénnbie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIUMCJICHUH.

MaTeMaTHYECKHX 3a7a4, a TAKKeE
pEeaIbHBIX IPOLIECCOB U SIBJICHUM.
OneprpoBaTh NOHITUSIMU:
palMoHaNIbHOE YUCIIO0, OECKOHEUHAS
nepuoandecKast Ipoob, MPOLIEHTHI;
VPPALUOHAIBHOE U IECTBUTEIBHOE
YUCJI0; MOAYJIb JEUCTBUTEIBLHOTO
YHCJIA; UCIIOJIB30BaTh 3TH ITOHATHUS
IIPY NIPOBEACHUN PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOH
Y MIPOLICHTHI U1l pEIICHUS
MPUKIIAIHBIX 33]1a4 U3 PA3IMYHbIX
OoTpaciel 3HaHUU U peaJIbHOM KU3HU.
Hcrnonp30BaTh MpUOIMKEHHBIE
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS,
MPUKUJIKY U OLIEHKY pe3yjbTara
BBIYHCIICHUMU.




OCHOBHBIE METOJIbI PEIICHUS LIEIbIX

1 TpoOHO-pAIMOHATFHBIX YPABHCHHMA
Y HEPaBEHCTB. MHOTOWIEHBI OT OJHOMN
IIepEeMEHHOMU. JleneHne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. TeopemMa
besy. MHOTOUJIEHBI € LETBIMU

ko3 dunrentamu. Teopema Buera.
Pemenne cucrem TMHEUHBIX
ypaBHeHu. MaTtpuia cuctemsl
JIMHEWHBIX ypaBHEHUN. OnpenennTesnb
MaTpuULbl 2X2, €ro TEOMETPUUECKUIM
CMBICJI M CBOMCTBA; BEIYMCIIEHUE €TI0
3HAYEHHUS; MPUMEHEHHE ONPeaeTuTENs
JUISL PEIIEHUSI CUCTEMbI IMHEUHBIX
ypaBHEHUI. Penienne npukiaaHbix
3a/1a4 C MOMOIUIBIO CUCTEMBbI JIMHEWUHBIX
YpaBHEHUM

[IpuMeHSTh pa3auyHbIE METOIbI
pelIeHus pallMOHAIbHBIX U APOOHO-
paLMOHAJIbHBIX YPAaBHEHUM; a TAKKE
METO]I HHTEPBAJIOB JIJISI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSMHA MHOTOYICH
OT OJTHOM MIEPEMEHHOM, €T0 KOPHH;
IIPUMEHSATH JEJICHUE MHOIOWICHA

Ha MHOT'OWJIEH C OCTaTKOM, TEOPEMY
besy u teopemy Buera miis pemenuns
3a7a4.

OnepupoBaTh NOHATUSIMU: CUCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHUILIA,
ONPENECTNUTENIb MATPHUIIBI.
Hcnonws3oBaTh CBOKCTBA
onpeaenuTelist 2 X 2 1Jisi BBIYUCICHUS
€ro 3Ha4YCHUs, IPUMEHSITh
ONPENECTUTEIIN JJIs1 PEUICHUS] CUCTEMBI
JIMHEWHBIX YPABHECHUM.
MoaenupoBaTh peajgbHbIE CUTYalluu
C IMOMOIIBIO CUCTEMBI JIMHENHBIX
YPaBHEHHUM, UCCIIEI0BATh
MOCTPOEHHBIE MOJAEIH C IOMOILBIO
MATPHIL U OIIPEIICITUTEIIE,
VHTEPIPETUPOBATH MTOTYUYECHHBIN
pe3ysbTar




OyHKIUU U TpadUKu.
Crenennast QyHKIUS
C LIEJIBIM [TOKA3aTeNIEM
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OyHKIUSA, CIOCOOBI 3a/1aHus (QYHKIIUH.
B3anmuo oOpaTHbIe GyHKIINH.
Komnoszumms ¢pyuxkmwmii. ['padux
byHKUIMU. DIIeMEHTapHBIE
npeobpazoBanus rpadhuKoB GyHKIIH.
OO6nacTp onpeaeieHUs U MHOYKECTBO
3HaueHu pyukiuu. Hynu ¢pyHkiumu.
[TpoMexXyTKH 3HAKOTIOCTOSIHCTRBA.
YETHbie 1 HEUETHBIC (DYHKITUU.
[Tepuoauueckue GyHKIINU.
[TpoMeKyTKr MOHOTOHHOCTH
dbyHkud. MakcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonpiiee 1 HauMeHbllee
3HaYeHUe (QPYHKIIUU HA TTPOMEKYTKE.
Jluneiinas, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe
UCCJIEIOBAHNE U TIOCTPOCHHE IPaPUKOB
3TUX (PYHKIU.

Crenens ¢ 1e1bIM M0Ka3aTeNIeM.
bunom HeroTona.

CrenenHast yHKITUS C HATYPaJTbHBIM
U LIeJIBIM IToKa3aTtesieM. E€ cBoiicTBa

U rpaduk

OnepupoBath MOHATUAMU: PYHKIUSA,
crocoObI 3a7aHust PYHKIINN; B3aHMHO
oOpaTHble (PYHKIIH, KOMITO3UIUS
byukui, rpapuk PyHKIMM, 0071aCTh
OTpe/ieNICHUs] © MHOKECTBO 3HAUCHU N
byHKIUU, HYJIH QYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHasA, KBaJpaTuyHasi, TpoOHO-
JMHENHAs U CTeneHHast (QYHKIIUH.
BrITONHATE 271eMEHTapHbIe
npeoOpazoBanus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WM HEYETHOCTD (DYHKIIAH,
NEePUOUIHOCTD (PYHKITUU, HAXOJAUTH
IPOMEKYTKH MOHOTOHHOCTH
GYHKIINHA, MAKCUMYMBI 1 MUHAMYMBI
byHKIIMY, HAUOOJbIIIEe U HAUMEHbIIIEEe
3HaueHue (PYHKIIMU HA TIPOMEKYTKE.
dopMyIUpOBaTh U UILUTFOCTPUPOBATH
rpaduyecKu CBOMCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (YHKITH.

Bripaxkats popmynamu 3aBUCIMOCTH
MEXTy BETUIMHAMH.

3HaTh ONPE/ICIICHUE U CBOMCTBA
CTEIEHU C LIETbIM MMOKa3aTeNeM;




noAXoAsIyIo (opmy 3anucu
NENUCTBUTEb-HBIX YUCEI JJI PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEICTABICHUS
JTAHHBIX

ApudmeTnueckuil KOpeHb 15 ApudpmeTrueckuii KOpeHb dopmyanpoBaTh, 3alUCHIBATH
N-O CTEIECHH. HaTypaJIbHOM CTENEHU U €ro CBOICTBA. | B CUMBOJIMUECKOU (popme
WppanuoHanabHble [IpeoOpa3oBaHus YMCIOBBIX Y MCTIOJIb30BAaTh CBOMCTBA KOPHS
YpaBHCHUs BBIPAXEHUM, COJEPKAIINX CTEIIEHU N-oii cCTeTeHu AJis peoOpazoBaHus
Y KOpHH. BBIPAKEHUU.
WppanmonanbHble ypaBHEHHUS. HaxoauTs pemenust uppamoHaIbHbBIX
OCHOBHBIE METOBI PEIICHUS YPaBHEHHUH C TOMOIIIBIO
UppaIMOHATIFHBIX YPaBHEHHIA. PaBHOCHJIBHBIX TIEPEX0/I0B HITH
PaBHOCUIIbHBIE TTEPEXObI B PEILICHUN OCYIIECTBJISISI TPOBEPKY KOPHEH.
UppaIMOHATIFHBIX YPaBHEHUIA. Ctpouts rpaduk QyHKINN KOPHS
CaoiictBa 1 rpaduk KopHs N-0if N-0i1 cTernenn Kak 0OpaTHOM
CTENEHU KaK (PYHKIIMH 0OpaTHOU JUIsl QYHKIUU CTENEHH C HaTypajbHbIM
CTETICHH C HATypaIbHBIM IOKa3aTeieM | ITOKa3aTeaeM
[TokazarenbHast PyHKIHMSL. 18 Crenens ¢ paluoOHaJIbHBIM dopmynupoBath onpezesieHne

Iloka3arenbHbIe ypaBHEHUS

IIOKa3aTeIeM U €€ CBOMCTBA.
[TokazaTenbHas pyHKIUsA, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKUMY U1 pelIeHUs] ypaBHEHUM.
ITokaszaTenbHble ypaBHEHHS. OCHOBHBIE
METO/IbI PEIICHHUS IT0KA3aTENbHBIX
ypaBHEHUN

CTENEHU C pallMOHAIbHBIM
IIOKa3aTENEM.

BrinonusaTe npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUIM, COIEpKAIINX
CTENEHU C pallMOHATBHBIM
IIOKa3aTENEM.

Hcnonp30Bath HUPPOBBIE PECYPCH




JUIS IOCTpOeHUs Tpaduka
NO0Ka3aTeNbHON (PYHKIIMU U U3yUEHUS
€€ CBOMCTB.

Haxoauth pemienus moka3aTelbHbIX
YpaBHECHUU

Jlorapudmuueckast GyHKIIHS. 26 Jlorapudwm yucna. CoiicTBa JlaBathb onpenesneHue Jorapudma
Jlorapudmuyeckue norapudma. Jlecarnyasie u YHClIa; IECATUYHOrO U HaTypalbHOIO
YpaBHEHUS HaTypaJibHbIE JIOTAPU(DMBI. jorapugma.
[IpeobpazoBaHue BbIpaKEHUH, Hcnonb3oBath cBOMCTBA JTIOTapu(hMOB
coJiepKallux Jorapu(pmsl. JUTs IpeoOpa3oBaHus
Jlorapudmuueckas GyHKIHS, Jorapu(pMUUECKUX BBIPAKEHUH.
e€ cBoiicTBa U rpaduk. Crtpouts rpaduk sorapupmMuieckoin
Ucnons3oBanue rpaduka QyHKIuu byHKIIMM KaKk 00paTHOM
JUIS peIlIeHUs] ypaBHEHUH. K MTOKa3aTeIbHON U MCIIOIh30BATh
Jlorapudmuueckre ypaBHEHUS. CBOMCTBA JIorapuPpmMuueckoil PyHKIIUU
OCHOBHBIE METOBI PEIICHUS JUIS pEIIeHus 3a1a4.
aorapu(pMUUECKUX YpaBHEHHI. Haxoauts pemienus
PaBHOCUIIBHBIE ITEPEXO/BI B PELLICHUN Jorapu(pMUYECKUX YpAaBHEHU N
norapu(pMUUECKUX YpaBHEHHHA C MOMOIIBIO0 PABHOCUIIBHBIX MIEPEXO0I0B
WJIH OCYIIECTBIISAS IPOBEPKY KOPHEH
Tpuronomerpudeckue 30 CuHyc, KOCUHYC, TAHTEHC U KOTaHreHe | JlaBaTh ompe/eneHns CuHyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U aPKTAHT€HC YHUCIOBOTO
aprymeHTa.

TpuronoMmerpruueckasi OKpy>KHOCTb,

KOCHHYCAa, TAHT€HCA U KOTAHT'€HCa
YUCJIOBOTO apryMEHTa; a TaKKe
apKCUHyca, apKKOCUHYCA U
apKTaHTeHca yucia.




OTIpeICIICHUE TPUTOHOMETPUYECKHUX
(GYHKIMNA YUCIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPHUUYECKHIX BBIPAKCHUH.
Pemenne TpuroHOMeTpUYECKIX
YpaBHEHUM

[TpuMeHsITh OCHOBHBIE
TPUTOHOMETPHUUYECKUE (POPMYIIBI

JU1s1 TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHHH.
[TpumeHsITh HOPMYITBI TPUTOHOMETPHUH
JUTSL pEelIeHUs OCHOBHBIX THIIOB
TPUTOHOMETPHUCCKUX YPaBHEHUN

[TocnemoBaTenbHOCTH
U TIPOTPECCHUH

10

[TocnenoBarenbHOCTH, CIIOCOOBI
3a1aHus MTOCIEA0BATEIbHOCTEN.
Metoa MaTeMaTH4eCKON MHIYKIIUH.
MOHOTOHHBIE U OTPAHUYEHHBIE
nocnenoBarenbHocTu. Mctopus
aHajM3a 0ECKOHEYHO MaJlbIX.
Apudmernueckas u reOMETpUYECKast
MPOTPECCUH.

beckoneuHo yoObiBaroiast
reOMETpHUUECKasi IPOTrPECCHS.
CyMmMa OecKOHEUHO yOBIBaIOLIEH
F€OMETPUYECKOMN MTPOTrPECCUU.
JIMHEWHBIN U YKCIIOHEHIIUAJILHBIN
pocrt. Huco e.

dopMyia CIOKHBIX IIPOLIEHTOB.
Hcnionp3oBanue nporpeccun

JUISL PEIICHUsI peaIbHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OneprpoBaTh NOHITUSIMU:
MOCJIEIOBATEIHHOCTD, CITIOCOOBI
3a/IaHus TIOCJIE0BATEILHOCTEH;
MOHOTOHHBIE U OTPAaHUYEHHBIE
MOCJIEI0BaTEILHOCTH; UCCIIEIOBATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTb U OTPAaHUYEHHOCTb.
[TonydaTe npeacTaBiaeHUE

00 OCHOBHBIX HJICSIX aHAJIM3a
OECKOHEUHO MaJbIX.

JlaBaTh onpeneneHue
apupMETHIECKON 1 TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKWCTBA
apu(pMETHIECKON U TEOMETPUIECKOM
MPOTPECCUU, HAXOAUTH CYMMY WICHOB
MPOTPECCUH, & TAKKE CYMMY WICHOB
OECKOHEYHO yOBIBAIOIICH
reOMETPUYECKOI MPOTrpeCCUu.




Hcnons3o0BaTh nporpeccuu

JUISL PELIEHUS 33/1a4 [TPUKIIAHOTO
XapakTep.

[TpumeHsITh POPMYITYy CIOKHBIX
IIPOLICHTOB IS PEIICHUS 3a1a4
U3 pEaIbHOM MPAKTUKH

HenpepriBHble GyHKIUY.
[IpousBonHas
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HenpepriBable PyHKIIUU U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa (DyHKIIMIT HETIPEPHIBHBIX
Ha OTpe3Ke. MeTo1 MHTEPBaJIOB

JUISL PELLICHUS] HEPABEHCTB.
[IprimeHeHne CBOKCTB HEMPEPBIBHBIX
GyHKUMN JUIsl pelieHus 3a1ay.
IIepBas u BTOpast MpOU3BOAHBIE
dbynknuu. Onpeaenenue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y paBHEHUE
KacaTelbHOHN K rpaduKy pyHKIUU.
[Ipon3BoIHBIE 3JIEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMH (DYHKITUI

OnepupoBaTh MOHATUAMH: PYHKIUS
HEIpepbIBHAA HAa OTPE3KE, TOUKa
paspbiBa (YHKIIUU, ACUMIITOTA
rpadguka QyHKIIUH.

[IpuMeHsTh CBOKMCTBA HEMPEPHIBHBIX
GyHKUMNA 17151 peleHus 3a1ay.
OnepupoBath NOHIATUSIMU: TIEPBAsi U
BTOpasi MPOU3BOJIHbIC (DYHKIUU;
NOHUMAaTh QU3HUECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3aMUChIBaTh YpaBHEHUE KACATEIbHOM.
BriuucisaTs IpoU3BOJHBIE CYMMBI,
POU3BEIEHUS, YACTHOTO U CIOXKHOM
byHKIUH.

N3yyaTh Npou3BOIHBIE AJIEMEHTAPHBIX
byHKIHA.

Hcnonbs30BaTh reOMETPUUYECKUN U
(bU3UYEeCKUi CMBICI TPOU3BOTHON

JUISL peLIEHUs 3a]1a4




[ToBTOpenue, o6o0IIeHHE, 7 OcCHOBHBIE TOHATUS Kypca anreopsl [IprMeHATh OCHOBHBIE OHATHUSA Kypca
CUCTEMaTHU3aLMs 3HAHUN Y HayaJ MaTeMaTU4eCcKOro aHaan3a anreOpsl M Ha4aJl MaTEMaTUYECKOrO
10 knacca, 00001IeHNE U aHaju3a Ui pelieHus 3a1a4y
CHUCTEMaTU3alMA 3HAHUU U3 PEaJbHOM KU3HU U IPYTUX
IIKOJIbHBIX MPEIMETOB
OBIIEE KOJIMYECTBO 170

YACOB IIO ITPOI'PAMME




11 KUIIACC

Hassanue Komnuectso OcHOBHOE coziepaHue pas3zeiia OcCHOBHBIE BUJIbI AEATENBHOCTH
pazjeina (TeMbl) 4acoB (TembI) 00yYaroIIMXCs
UccnenoBanune QyHKIui 22 [IpumMeHeHne npon3BOHOM Crtpoutb rpaduk KOMIIO3HUIINH

C IIOMOIIIBIO IMPOU3BOTHOU

K UCCJIEJOBAHUIO (PyHKLINN

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI.
Haxoxnenrne Hauboib1Iero u
HAaMMEHBIIEro 3HaYeHUs HENPEPbIBHOU
(YyHKLIMU Ha OTPE3KE.

IIpuMeHeHne TPOU3BOAHON

JUTSI HAXOKJICHUSI HAWITYYIIIEero
pelIeHus B MPUKIIAIHbIX 3a/a4ax,

IUI OIPEENIEHUSI CKOPOCTH U
YCKOPEHMS IPOLECCA, 3aJaHHOTO
(dopmynoii unu rpaduKoMm.
Kommno3unus GpyHKUui.
['eomeTpuueckue 006pa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAUHATHOMN
IUIOCKOCTH

(YHKIMI ¢ TOMOLIBIO 3JIEMEHTAaPHOT O
VICCJIEIOBAHNSI U CBOMCTB KOMIIO3ULIUU.
Ctpouth reoMmeTpuyeckre oopasbl
YpaBHEHHI U HEPABEHCTB

Ha KOOPJAMHATHOU INTIOCKOCTH.
Hcnonws3oBaTh MpPOU3BOAHYIO

JUTSL UcclieioBaHust QyHKITUU

Ha MOHOTOHHOCTb U SKCTPEMYMBI;
HaXOJUTh HaNOOJIbIIIEE U HAUMEHbLIEE
3Ha4YeHUS (PYHKIIUU HETIPEPHIBHOM HA
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHUM IIPOBEAEHHOTO
VICCJIEIOBAHUS.

Hcnonws3oBaTh NpOU3BOAHYIO

JUTSL HAXOKJIEHU Sl HAWITYYIIIEero
pelIeHUs B IPUKIIAHBIX, B TOM YHCIIE
COIMAIbHO-PKOHOMHYECKHUX, 3a/a4ax,
IUIS1 OIIPENIEIIEHHUS] CKOPOCTH

Y YCKOPEHUS MpoLEecca, 3aJaHHOTO
bopmyoit uinu rpadpuKoM.

[Tonyuyats npencraBieHue




O MPUMEHEHUHU NMPOU3BOTHOU
B PA3JIMYHBIX OTPACIIAX 3HAHUI

[lepBooOpa3Has u UHTErpas 12 [TepBooOpazHasi, OCHOBHOE CBOMCTBO OneprpoBaTh NOHATUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpa3Has v OnpeIeaEHHbIN
aneMeHTapHbIX QyHKUui. [IpaBuna uHTerpan. Haxoauts nepBooOpa3Hbie
HaXO0JIeHUs1 IEPBOOOPA3HBIX. AJIEMEHTAPHBIX QYHKIUI U BHIYUCIISITH
HNurerpan. ['eomeTpudeckuii CMbICIT uHTerpan no gpopmyne HetoTona—
MHTETpana. Beraucnenue JleitOHuua.

ONpeenEHHOr0 HHTErpalIa 1o Haxonuts momaay miockux Guryp
dbopmyne Hetorona— JleiOnuma. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue uHTErpaia ONpeeIEHHOTO HHTErpaIa.

JUJIS1 HAXOXKAEHUS TUIOIIAICH 3HAKOMHTBCS C MATEMAaTUYECKUM
I0CKuX (puryp u 06bEMOB MOJICTUPOBaHUEM HA MPUMEPE
F€OMETPUYECKUX TEII. nuddepeHIanbHBIX YpaBHEHUM.
[Ipumepsl permeHni [Tosy4daTe nipeacTaBiICHUE O 3HAYCHUU
muddepeHInanbHbIX YPaBHEHUH. BBEJICHUS MOHATHS UHTErpaia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTHH MAaTEMAaTUKU

peanbHBIX MPOLIECCOB C TOMOIIBIO

nuddepeHInanbHbIX YPaBHEHUI

['padpuxu 20 Tpuronomerpuueckue GyHKIMH, UX Hcnonb3oBaTh HUGPOBBIE peCypChl

TPUTOHOMETPUUECKUX CBOMCTBA U TPaUKH. JUIS1 TIOCTPOCHHUS TPaUKOB

GbyHKIHA. OT60p KOpHEN TPUTOHOMETPUUECKIX TPUTOHOMETPUUYECKUX PYHKIIUU U

TpUroHOMETPUUECKHUE YPABHEHUU C TTOMOIIIBIO W3y4YECHUS UX CBOMCTB.

HEepaBeHCTBA

TPUTOHOMETPUYECKON OKPYKHOCTH.

Pemars Tpuronomerpudeckue




Pemenue TPUTOHOMCTPHYCCKHUX
HCPABCHCTB

YPaBHEHHUS U OCYILIECTBIISITh OTOOD
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPHUYECKON

OKpPYKHOCTH.

[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUISl pELIEHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb30Bath UPPOBBIE PECYPChI
JUISI IOCTPOEHHUSI M UCCIIEIOBaHUS
rpagukoB QyHKIMIA

HppanmonansHsle,
ITOKA3aTEeIIbHBIE U
JorapupMuIecKue
HEpPABEHCTBA

30

OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX U JOTapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS
VUPPALUOHAIBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UPpalMOHAIBHBIX, TOKA3aTEJIbHBIX U
norapuMUYECKUX YPaBHEHUH U
HEPABEHCTB

[IpuMeHATH CBOMCTBA ITOKA3aTEIBHON
U Jjorapu@muueckoil GyHKuui

K PELICHUIO TOKA3aTeNbHbIX U
Jorapu(pMHUECKUX HEPABEHCTB.
OG6ocHOBaTh paBHOCWJILHOCTh
NIEPEXOOB.

Pemate uppannonanbHbie U
KOMOMHHPOBAaHHbIE HEPABEHCTBA,

C TIOMOIIBIO PABHOCHIIBHBIX
ePEXO0B.

Hcnonb3oBath rpaduuecKkre METO b
Y CBOICTBA BXOJSIIUX B ypAaBHEHHE
WJIM HEPABEHCTBO (DYHKITHIA

JUTSl pEIeHUs 3a1a4u




KomrnekcHble uncia 10 Kowmmekcnsie uncna. Anredpandeckas | OnepupoBaTh MOHATUSIMU:
U TPUTOHOMETpUYECcKask (GOPMbI 3aMKUCH | KOMIIJICKCHOE YHCIIO U MHOYKECTBO
KOMIUIEKCHOTO YHCTIA. KOMILJIEKCHBIX YHCEN.
Apudmernueckue onepanuu [IpeacTaBasTh KOMILUIEKCHBIE YHCIIA
C KOMIUIEKCHBIMHU YHUCIIAMHU. B ajreOpanveckoit u
N300pakeHre KOMILIEKCHBIX YUCE TPUTOHOMETPUUECKOI hopme.
Ha KOOPAUHATHOM IJIOCKOCTH. Brinonusate apudpmeTndeckue
®opmyna Myaspa. Kopuau n-oit oTepaluy ¢ HUMHU.
CTETMEeHH U3 KOMIUIEKCHOTO YHKCIIa. N3o0paxkath KOMIUIEKCHBIC YUCIa
[IpuMeHeHre KOMIUIEKCHBIX YK Cell Ha KOOPJAMHATHOM TJIIOCKOCTH.
JUTsl petieHust GU3NIECKuX U [Tpumensars popmyny Myaspa u
reoOMEeTPUYECKUX 3a/1a4 MOJTy4aTh MPEJCTABICHUE O KOPHIX
N-0H CTENEHU U3 KOMIUIEKCHOTO YHCIIa.
3HAaKOMUTHCSA C PUMEPAMU
MPUMEHEHUST KOMITJIEKCHBIX YHCeT
JUIS1 pELICHUS] TEOMETPUUECKUX U
bu3nIecKux 3a1a9
HarypanbHble 1 11e1b1e yncia 16 HarypanbHbie u 1iesbie yncia. OnepupoBaTh MOHITUSMU:

[IpumeHeHne MPU3HAKOB JIETUMOCTH
uenbix yncen, HOJl u HOK, ocraTkoB
10 MOAYJIIO, anroputMma EBkinnaa

JUISL pEIICHUS 3aJ1ad B IEJIbIX YMCiIax

HaATypaJbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPaJIbHBIX U LEIBIX
qyuces.

Hcnonp30BaTh NpU3HAKHU ACTIUMOCTH
LEJIBIX YUCEeIT; OCTATKHU M0 MOJIYJIIO;
HO/1 n HOK naTypanbHBIX 4uCEI;
anroput™ EBKknuaa asis peueHust




3agad.

3anucrIBaTh HaTypaJIbHBIC YHUCJIA

B Pa3JIMYHBIX ITO3UIUOHHBIX CUCTEMAX
CUHNCJICHUA

CucreMbl pallMOHAJIBHBIX, 17 CucreMa 1 COBOKYITHOCTb YPABHEHHM. OneprpoBaTh NOHATUSAMHA: CUCTEMA U
UPPALMOHAIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYITHOCTbh YPaBHEHUU H
ITOKA3aTEIbHBIX CJIEICTBHSL. HEPABEHCTB; PELICHUE CUCTEMBI WIIH
U JIOTApUPMUYECKUX OCHOBHBIE METO/BI PELICHUSI CHCTEM U | COBOKYITHOCTH; PAaBHOCHUIJIbHBIE
YpaBHEHUI COBOKYITHOCTEW pallMOHAJIBHBIX, CHUCTEMBI U CHCTEMBI-CIICJICTBHUSI.
MppalOHaIbHBIX, IOKA3aTEJIbHBIX U Haxomutk pemenus cucteM u
jorapu(pMUUECKUX YpaBHEHUI. COBOKYITHOCTEH LIENIBIX
[IprMmeHenne ypaBHEHNN, CUCTEM H palMOHAIBHBIX, UPPALIUOHAIIBHBIX,
HEPABEHCTB K PEILICHUIO MOKAa3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTeMaTU4YeCKHX 3a/1a4 U 3a1a4 YPaBHEHHUU U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpuMeHsTh cUCTEMBI YpABHEHU N
peanbHOM )KU3HU, UHTEPIIPETALIUS K PELIEHHIO TEKCTOBBIX 3a/1a4
IIOJIYYEHHBIX PE3YyJIbTaTOB U3 pa3IMYHBIX 00JIacTeN 3HaHUM 1
peanbHOM )KU3HH; HHTEPIPETUPOBATH
MIOJIyYEHHBIE PELICHUSI.
Wcnonw3oBath mudpoBbie
pecypchl
3agauu ¢ mapameTpamu 20 PanmmonansHeie, MppallMOHAIIBHBIE, BriGupats cioco6 pereHus

HoKa3aTeNbHbIE, JorapupMuIecKue 1
TPUTOHOMETPHUYECKUE YPAaBHEHMUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
MOKa3aTeNIbHbIX, JJIOrapU(PMUIECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI




C mapameTpamu.
[TocTpoenue u uccnenoBanue
MaTEMaTUYECKUX MOJEJIEH PEAJIbHBIX
CUTYyallli C MIOMOIIBIO YPaBHEHNUH,
CUCTEM ypaBHEHHI 1 HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COAEPKAIINX
MOJYJIA U ITAPAMETPBI.

[TpumensTs rpadguueckue u
AHAJIMTUYECKUE METOABI JUIsl PELICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TAKKe
uccienoBanye QyHKIUN METOIaMU
MaTeMaTU4YECKOr0 aHAJIN3a.

Crtpouts U uccie10BaTh
MaTeMaTHYECKUE MOJIETIN PEATBHBIX
CUTYyallli C IIOMOIIBIO YPAaBHEHNUH,
HEPABEHCTB U CUCTEM

C mapaMeTpaMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTH3alus 3HAaHUN
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OCHOBHBIE ITOHITHS U METOJIBI Kypca,
000011IeHNE U CUCTEMATHU3AlUA 3HAHUI

MopenupoBaTh peaibHbIE CUTYallHH
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPQKEHHUSI, ypaBHEHUS, HEPABEHCTBA
Y UX CHUCTEMBI 110 YCJIIOBHIO 33J1a4H,
UCCIIEN0BATh TIOCTPOEHHBIE MOJENIN

C UCII0JI30BAHMEM amrapaTa ajareopsl,
MHTEPNPETUPOBATH NOJTYYECHHBIN
pe3yJbTart.

[TpumensTh GyHKIUN

JUTSI MOJEITMPOBAHUS M HCCIIEOBAHUS
peaJIbHBIX IPOLIECCOB.

Pemats npuknaaHele 3a1a4u,




B TOM YHCJIE€ COLIMAJIBHO-
HKOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeACTBaMU alNreOpsl
Y MaTEMaTUYECKOT0 aHaIH3a

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

[II.A. Anumos, FO.M. Kossirun, M.B. Tkauesa, H.E. ®enoposa, M.I.
[ITabynun. Matematuka: anrebpa 1 Hayajga MaTeMaTH4yeckoro ananmsa. 10-11
kjaccel: yueOHuk At OO: 6a30BbId U yriTyOJIeHHBIA YPOBHH.

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

MaremaTuka. Peammu3zanus tpedoBanuii ®I'OC ocHOBHOro 0011€r0
oOpa3zoBanms : metonuueckoe nocodue g yuurens / JI. O. Pocnosa, E. E.
AunekceeBa, E. B. byuko ; nox pen. JI. O. Pocnosoii. - M. : ®I'bHY
«MHCTUTYT cTpareruu pa3Butus oopazoBanus PAOy», 2022.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. MUHHUCTEPCTBO OBPA30OBAHUS P®D. — PEXXHUM JOCTYIIA: WWW.INFORMIKA.RU ;
WWW.ED.GOV.RU; WWW.EDU.RU

2. TECTUPOBAHUE ONLINE: 5-11 KJIACCBI. — PEXXUM JOCTVYIIA: WWW.KOKCH.KTS.RU/CDO
3. APXVB YUEBHBIX [TPOTPAMM UH®OPMAILIMOHHOI'O OBPA3OBATEJILHOI'O TIOPTAJIA
«RUSEDU». — PEXHM JOCTYIIA: WWW.RUSEDU.RU

4. METASHLUKJIONEAWS KUPUIJIA U ME®OIUS. — PEXUM JOCTYIIA: WWW.MEGA.KM.RU
5. CAWTBI DHLUKJIIOIEINN. — PEXXUM JOCTYII. WWW.RUBRICON.RU; WWW.ENCYCLO-
PEDIA.RU

6. BCsI DJIEMEHTAPHAS MATEMATUKA. — PEXKUM JIOCTYIA: WWW.BYMATH.NET

7. UHTEPHET-TIOPTAJI BCEPOCCUICKOI OJIMMITUA I IITKOJIBHUKOB. — PEXKUM JJOCTVYIIA:
WWW.RUSOLYMP.RU

8. BCEPOCCUIICKUE TUCTAHIIMOHHBIE ABPUCTUYECKUE OJIUMITHUAJIbI IO MATEMATHKE. —
PEXUM JJOCTYHA: WWW.EIDOS.RU/OLYMP/MATHEM.INDEX.HTM

9. UHOOPMALIMOHHO-TIOUCKOBA ST CUCTEMA «3AJIAUNY. PEXXUM JIOCTYIIA:
WWW.ZADACHI.MCCME.RU.EASY

10. 3AJAUN: UTHO®OPMALIMOHHO-TIOUCKOBA ST CUCTEMA 3AJIAY [TO MATEMATUKE. — PEXXIIM
JIOCTVIIA:

WWW.ZADACHI.MCCME.RU

11. KOHKYPCHBIE 3AJAYM 10 MATEMATHKE: CIIPABOUHUK Y1 METO/IbI PELLIEHN L. — PEXXUM
JIOCTVYIIA:

WWW.MSCHOOL.KUBSU.RU/CDO/SHABITUR/KNIGA/TIT.HTM

12. MATEPUAJIBI (TTOJIHBIE TEKCThI) CBOBOJIHO PACITPOCTPAHSIEMBIX KHUT T10
MATEMATUKE. — PEXKUM JIOCTYIIA: WWW.MCCME.RU/FREE-BOOKS

13. MATEMATHUKA JUIS [TIOCTYHAIOLIMX B BY3bI. — PEXXUM JIOCTYIIA: WWW.MATEMATIKA
AGAVA.RU



http://www.informika.ru/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo
http://www.rusedu.ru/
http://www.mega.km.ru/
http://www.encyclo-pedia.ru/
http://www.encyclo-pedia.ru/
http://www.bymath.net/
http://www.rusolymp.ru/
http://www.eidos.ru/olymp/mathem.index.htm
http://www.zadachi.mccme.ru.easy/
http://www.zadachi.mccme.ru/
http://www.mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
http://www.mccme.ru/free-books

14. OJIUMITUAJHBIE 3AJIAUN IO MATEMATHKE: BA3A JIAHHBIX. PEXXUM TOCTYIIA — PEXXUM
JIOCTYIIA WWW.ZABA.RU

15. I1IKOJILHBIE ¥ PATOHHBIE MATEMATUYECKHUE OJIUMITUAIBI B HOBOCUBUPCKE. — PEXXUM
JIOCTYTIA:

WWW.IAMAKAROV.CHAT.RU/SCHOOL/SCHOOL.HTML

16. BUPTYAJIHAS LLIKOJIA JOHOI'O MATEMATHKA. — PEXXUM JIOCTYIIA!
WWW.MATH.OURNET.MD/INDEXR.HTM

17. BUBJIMOTEKA DJIEKTPOHHBIX YUEBHBIX [IOCOBUIA IO MATEMATHKE. — PEXXUM JOCTVIIA:
WWW.MSCHOOL.KUBSU.RU

18. OBPA3OBATEJIbHBIN ITOPTAJ «MHP AJITEBPBI». — PEXKMM JJOCTYIIA.
WWW.ALGMIR.ORG/INDEX.HTML

19. PEmy BIIP 7 KJIACC HTTPS://MATH7-VPR.SDAMGIA.RU/
20. POCCHIACKAS DJIEKTPOHHAS IIKOJIA HTTPS://RESH.EDU.RU



http://www.zaba.ru/
http://www.iamakarov.chat.ru/school/school.html
http://www.math.ournet.md/indexr.htm
http://www.mschool.kubsu.ru/
http://www.algmir.org/index.html
https://math7-vpr.sdamgia.ru/
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