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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Haubosiee 3HAYMMBIX B IpOrpamMMe CpeHero o0Iero oOpa3oBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y yis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0yYaloMIMXCs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl U Havyall MAaTEeMAaTHYECKOrO0 aHaiu3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUA 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS SKOHOMUKHU U OOILIECTBEHHOM JKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCMOJIb30BATh UX JUIS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMU alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTHHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IIeHNEe ¥ KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KPEATUBHOE U KPUTUYECKOE MBIILICHHUE.

B xone u3ydenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecs MOJIY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIUH,
UHTEpPIIPETallUl  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSAMH U UX aBTOPAMHU.

VYueOHbIll Kypc 001afaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JeATCIIbHOCTH, TpeOyromeld MNPOJAOJDKUTEIIbHOW  KOHIICHTpAIlldd  BHUMAaHMS,
CaMOCTOATEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yueOGHOro kypca «Anrebpa W Hadajla MaTEMaTHYECKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BblUKCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
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MaTeMaTHYeCKOro aHanusa», «MHoxecTBa © Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JMHUM H3Y4aloTCsl Ha MPOTSHKEHUH JBYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszaenamu. JlaHHBIN
yu4eOHBIA KypC SIBISIETCS MHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX JUCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT Bcé Oosee
IMIMPOKUM MATEMaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE MPU U3YUYCHUU y4eOHOTro Kypca, JUIs
peIlIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7auu, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MeTOAMYeCKass JTUHUS «Yucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JCUCTBUTEIBHBIX YMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCICHUH, BKJIIOYAIONIMX B CEOSl MCIIOIB30BAHUE PA3ITMYHBIX
dbopMm 3amucu YHUCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOIMIMMCS MHOXKECTBAa HaTypajbHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud M OIepaluu: JeJIeHHE Haleno,
OTIEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIBIX 4YHCeN, ocoOble CBOICTBa
palroHaNbHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECCKHUE ONEpalny, a TakKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX TMPUMEHEHHS JUIS PEUICHUS Pa3MUYHbIX 3aad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKd U €€ PoJiH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCS HA MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro OO0IIero o0pa3oBaHMSs, IMOCKOJIBKY B KaXJIOM
pasaene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolIUecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHI, HEpPaBEHCTB MW CHUCTEM, a TakKXke 3ajad,
coAepKalmx mapaMmeTphl. [lodydeHHBIE yMEHHsI HIMPOKO HCTOIB3YIOTCS MPH
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UCCIeNOBaHNH (DYHKIMI C TIOMOIIBI0 MTPOU3BOAHON, TPHU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaUMEHBIINX 3HAYeHUH (PYHKUIUU.
JlanHast copepkarenbHasi JIMHUS BKIIOYAeT B ce0s Takke (OpMUPOBAHHE YMEHUI
BBIMIOJIHATh ~ pacy€Thl 1O  ¢opMysiaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKaINX CTEMEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOAWUT  JAJbHEWIIEEe  Pa3BUTHE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroIuXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MpPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemnaracT d(PGEeKTHBHBIE WMHCTPYMEHTBI IS PEIICHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenpbHo-MeTOaUYeCKass JUHUA «DyHKIMM W TpaduKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX YUEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHaJU30M,
TaK M C PEIICHHWEM YpaBHEHHMH M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpakaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBATh TOJyUYeHHbIE (YHKIHUU, CTPOUTH HX
rpaduku. Martepuan 3TOH cofep)KaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUIN
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHO. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTHH.

CopnepxartenbHas nuHUs «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHUECKUX, TAK U MPHUKIAJHBIX 3a]1ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpeAeNnsiaTb MX HauOONbIIME W HAUMEHBIINE
3HAYEHUS, BBIYUCITH MUIOMAAun (Guryp u oO0bEMBI TeJ, HAXOAUTh CKOPOCTH M
yCKOpeHHUsl TmpolieccoB. JlaHHasi cojaepkaTenbHas JHHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOJUTh HAaWJIydlllee peHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 3aJla4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHanM3a CIoOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHUS, (POPMUPOBAHUIO YMEHUW pPacClO3HABaTh MPOSBICHUS
3aKOHOB MaT€MaTHUKU B HayKe, TEXHUKE U HCKyccTBe. OOydarouiecs: y3HalT O
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BBIJIAIONIUXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eckou Joruku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd W € TPUIOKEHHH, OHMU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCUUIUIMHBL W WX TMPUIOXKEHUS B eauHoe 1enoe. [losTomMy BakHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €H CTpOTOCTh OOOCHOBAaHWUW W CIEAOBAHHE OMPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEMaTUYECKONM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIJICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HaBBIKM KPUTHICCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIENCH peabHBIX
CUTyalluii, WCCJIENOBaHUS O3THUX MOJENed C MOMOIINBI0 amnmapara anreOpsl u
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IIOCKOJIBKY BECh MaTepuall
y4eOHOT0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MpUKIaaHbX 3anad. [lpu
pEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IpoLecce U3yUeHUs BCEX TeM Y4eOHOro Kypca «Anredpa 1 Hayana
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHue yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA
10 KJTACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITUYHBIC JPOOH, IPOIICHTHI,
OceCcKkoHEUHbIe TNepuoanyeckue npodu. [IpuMeHeHue apodel W MNPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HaHUI U PeaIbHOM KU3HHU.

JlelictBuTenbHble yucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneM. buHom Herorona. Hcnonp3oBaHue
noAXosIEeH (OpMBbI 3alMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm wymcna. CpoiictBa norapupma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeNCTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHOW TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodpdunuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BEIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapuMUYECKUX YpaBHEHHI.



OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPABHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. MarTpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKMM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHHUs, NPUMEHEHUE ONPENEIUTEN I pEeLICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWM. PelleHne NpuKIagHbIX 3a4ad C ITOMOUIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccinenoBanue TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OTIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYECKUX MOJENIEH pEeallbHOM CUTYallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkuu. B3auMHO o00paTHble (QYHKIHH.
Komno3zumms Qynkuuii. I'papuk  QyHKIMU. OnemeHTapHble NpeoOpa3zoBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkmum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ysnkiun. IlpomexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiee u HauMeHbIIee 3HaUeHUS (DYHKITUU Ha POMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-IMHEWHasT (PYHKUIMU. DIEeMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast (pyHKLHS C HATYpaJbHBIM U IIeJIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHM Kak (QYHKIUU OOpaTHOU
CTEINIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[lokazatenbHass u jorapupmuyeckas (yHKUUHU, UX CBOWCTBA W TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpurosomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOIO apryMEHTa.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX IMpoIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBaTeNLHOCTEH. MeTton
MaTeMaTUYECKON WUHIYKIWU. MoOHOTOHHBIE u OTrpaHUYECHHbIC
nocyenoBaTeaIbHOCTH. McTOpUsi BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHaju3a Kak
aHaJin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTpruecKas mporpeccud. beckoneuno yOpiBaromast
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMEeTpUYECKON
IIPOIrpeCCU. JIMHENHBIN U 3KCIIOHEHLIMAIBHBINA pocT. Uucio e. Popmyiia Cla0KHbIX
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MpOUEHTOB. VCronp30BaHWE MNPOrpecCHH Ui PELIEHHS PEATbHBIX 3aJad
MPUKJIAJHOTO XapaKTepa.

HemnpepeiBHbIe (GYHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (GYHKIMNA HENPEpPHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUJISl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpasi mponsBoaHbIe GyHKIHK. OnpeneneHne, reOMETPUIECKUNA U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  QyHkuud.  [lpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLECCOB W SBIICHUW, IPU PELUICHUU 3a4ad U3 JAPYTrUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTAa, CIEICTBHE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHHUSI.

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbhbie u nenble yncna. [[pumeHeHne Mpu3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOosbIuil oOmuit nenurtens (manee — HOJ[) m HaumeHsbinee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa aiis peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucia. AnreOpandeckas U TpPUTOHOMETpUYEcKas (HOpPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHE Omnepanuy C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMEe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMITJIEKCHBIX YHCEI I PEIICHHS (PU3UMUECKUX U TEOMETPUUYECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBbI-CJIe/ICTBUsI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUYECKOW OKPYKHOCTHU. PenieHne TpuroHoOMEeTpuYeCKNX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU()PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PELICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPALMOHATIbHBIX, TOKA3aTEIbHBIX U JIOTaPU(PMUUECKUX YpaBHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHUEe  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHON
JKW3HU, UHTEPIIPETALNS IOJyYEHHBIX PE3YIIbTAaTOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruueckre QyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIET0  3HauY€HUM
HENpepbhIBHON (QYHKIMHU HAa OTPE3KE.

[IpumMeHeHnEe NPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEro pElICHUs B
NPUKIIAHBIX 3a/a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJlaHHOTO (HOPMYJION UK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. llepBoOOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncienne
onpenenéHHoro uHTerpana no gopmyne Hetotona-Jledonua.

[TpumeHeHne HMHTErpaja s HAXOXKICHUS IUIOIIAfeH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C NOMOLIBIO Au(depeHIraIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oO0IiecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHUE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOTUsIX, cdepax
HSKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pa3muuHbIM  chepaM  MPOodEeCCUOHAIIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD

10



Oynymeir mnpodeccnrn W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHWE BIMSHHUS
COIMATBHO-I)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpe/Ibl, OCO3HaHUE TII00AIBHOTO XapaKTepa YKOJIOTHYECKUX MPpoOJieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, ITAroB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIM3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYID M HCCIEI0BATEIbCKYIO JICATEIbHOCTD
WHJUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

ba3oBble Jornueckue aeiicTBUA:

BBIBJIITD U XapAaKTEpU30BaTh CYILECTBEHHBIC INPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeJeNeHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPeoOpa3oBBIBaTh  CYXICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLIHNE, YCIOBHBIE;

BBISBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOJIIONCHUIX U YTBEPKIACHUSAX, Mpeajaratb KpUTEPUH AJis
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUU;

JleJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTALMIO, IPUBOJUThH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;
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BbIOMpaTh cmoco0 pelieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pELICHHs, BbIOMpaTh Hambojee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEJOBATENbCKUA HWHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MPoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAaHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro 00beKTa, SBJICHHUS, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIFHO (hOpMyIHpOBaTh OOOOIIEHHS W BBIBOJBI MO peE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISBJIATH JeDUUUTHl MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOIPOC U JUIsl pelICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh HMH(GOpPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJACHHUS B COOTBETCTBUM C YCIOBUAMH U
HedsiMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOI TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHHKOB
nuanora, oOHapy»XKMBaTh Pa3IMuUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;
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IIPEACTABIATh PE3YIbTAThl PELICHUs 331a4, SKCIIEPUMEHTA, UCCIEIO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (OpMaT BBICTYIUICHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBUS

Camoopranuzanms:

COCTABJISITH IJIaH, AJITCOPUTM PEIICHUs 3a/1a4, BEIOUPATh CIIOCOO pEelIeCHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENBHONW  pedJieKCHH KaK  OCO3HAHUS
COBEPILIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara PeIIeHHUs
MaTeMaTUYECKOM 3aJa4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTIDKCHHSI UM HEIOCTHIKCHHS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M MCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl mpu pemeHur y4eOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapuBaThCs, OOCYX JaTh TMPOIECC M pe3yJbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH WICHAMH KOMAaHJIBI, OIICHUBATH
KauyeCTBO CBOET0 BKJAjJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MpeAMETHbIE Pe3ybTaThl MO OTJEIBHBIM TeMaM pabouel MporpamMmbl yu4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTEIIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOIO YUCIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIs PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEaTIbHOU KU3HU;

NPUMEHSATH NPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOIHO ONEpUPOBATH TOHATHUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I1OKa3aTeleM;

CcBOOOZIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM uHKcaa, AECITHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHTEHC
YUCIJIOBOTO apTyMEHTAa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YKMCIIOBOTO
apryMeHTa.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATb pPa3IMYHblE METOJbl pEIIECHUs PpPALUOHAIBHBIX MU JIPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAIOB Ul PELICHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEpPEeMEHHOM,
MHOTOYJI€H ¢ MedbIMH Ko3(p(ULIUMEeHTaMH, KOPHM MHOrOYJIeHa, IPUMEHAThH
JIeJICHNEe MHOTO4YJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMI,
MaTpuLa, ONPEACINUTENb MATPUIBI 2 X 2 W €ro TeOMETPUYECKHM CMBICII,
WCITIOJIB30BaTh CBOMCTBA ONpEAENuTeNss 2 X 2 I BBIYUCIICHHMS €r0 3HAa4yeHus,
IIPUMEHSTh ONPEACIIUTENI Ul PELIEHUs CUCTEMbl JIMHEWHBIX YPAaBHEHMWH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUH,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IOMOUIBIO MATpHI] U OINpEeAeTUTENEH,
WHTEPIIPETUPOBATH ITOJIYyYECHHBIN pE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBHM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKCHU;
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BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJAEPKAIINX CTETICHU C
palroHaIbHBIM TTOKa3aTEeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB TUIS npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHMUI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHANIbHBIC, IMOKa3aTeJbHbIC U
JorapuMuuecKre ypaBHEHHUs, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
MEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHEI;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI  JIJIT  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDOKEHUS, YpAaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
MOCTPOCHHBIE MOJIEIIN C MCIIOIH30BAHUEM allnapaTa aareOpsbl.

DOyHkuuU U rpapuku:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUU, KOMMO3UIMUs GYHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOHO OIEPHPOBATh MOHATUSAMHU: OOJACTH OINpPEACTCHUS W MHOXECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee U HauUMEHbIee 3HadeHUue (YHKIMU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypaldbHBIM U
HeabIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-OW CTENEeHH Kak (YHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHBIM TTOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTMHEWHas
(bYyHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTeslbHAs U JorapupMuyeckas
byHKIIMM, UX CBOMCTBA W TpadUKH, MCIOIL30BaTh MX TpapUKH IS pEHIeHUs
YPaBHEHHUI;

CBOOOMIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA i1 WCCIENOBAHUS TIPOIECCOB M
3aBHCHUMOCTEH NpU pelIeHUH 3ajad U3 JPYTuX y4eOHBIX MPEIMETOB M PEabHOU
KU3HH, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;
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Hauyaja maTeMaTH4YeCKOIo aHaJIu3a:

CBOOOJTHO OMEPUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYECKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIasi reOMETprUUYecKasi porpeccusi, TMHEUHbIA U
AKCTIIOHEHITUAJIbHBIA POCT, (hOpMYyJia CJIIOKHBIX IPOIICHTOB, UMETh MPEJACTaBICHUE
0 KOHCTaHTE;

HCIOJIb30BaTh MNPOTPECCUM JUUIA PELICHUS] PEATbHBIX 3aJa4 MPUKIATHOTO
Xapakrepa;

CBOOOJIHO OIEpHUPOBATH MOHITUSIMHU: TTOCJIEI0BATEILHOCTh, CITIOCOOBI 3aJaHuUs
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE W OTPAHUYEHHBIE IOCJIEI0BATEIBHOCTH,
MIOHUMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHajdu3a KakK aHaiu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (YHKIIUU, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJIHO OIEpUPOBaTh MOHATHEM: (GYHKIMSA, HENpephiBHAS Ha OTPE3Ke,
MIPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSMH: TIepBasi M BTOpas MPOU3BOIHbBIC
(GyHKUMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUUCJISITH MIPOM3BOJHBIC CYMMBI, MPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
NBYX (OYHKITUH, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKITHIA,

UCIIOJIB30BaTh T€OMETPUUECKUN U (DU3UYECKUM CMBICT TPOU3BOJHOMN Jis
pelIeHus 3a1ay.

MHoKecTBa U JIOTHKA:

CBOOOJHO  OIEpUpPOBATh  IOHATHUSIMH: MHOXKECTBO, OICpallid  Haj
MHOKECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJjisl ONUCAHUS PEaTbHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX MIPEAMETOB;

CBOOOJIHO OIIEPHUPOBATh IOHATHSAMHU: OIpeeieHue, TeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTA, TOKA3aTeIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy ob0yuenuss B 11 kJjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHICCKOTO aHAIH3ay:

Yucjia 1 BBIYMCJICHUSA:

CBOOOJIHO OMNEpPUPOBaTh TMOHATHUSAMHU: HATypaJlbHOE U IIEJ0€ YHUCJIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEN, UCIOJIb30BATh MPU3HAKU JAECITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4MCeNn JJIsl pelieHHs 3a7a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,
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cBOOOJIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUIECKHE ONepaly ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJIbHBIE U
Jorapu(MHUUECKUe HEPaBEHCTBA, HAXOAUTh WX PEUICHUS C  T[OMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpHU pEUICHUU TPUTOHOMETPHUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXxomaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpPUPOBATh MOHATHIMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuars palLroOHaIbHbIE, VppalUOHAIBHBIE, [I0Ka3aTeJbHbIE,
jJorapupMUYecKrue U  TPUTOHOMETPUYECKHE YpaBHEHHMs] U  HEpPaBEHCTBA,
CoJZIeprKalllie MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs] YPAaBHEHUN W HEPABEHCTB, a
TaKXKe 3a71a4 ¢ [MapameTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 33/a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU JABYX ()YHKIIMIA;

CTPOUTh TEOMETpUYECKHE O00pa3bl ypaBHEHUW U  HEPABEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TMOHITHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEabHbBIX
ITPOLIECCOB.

Havajsa MmaTeMaTH4eCKOr0 aHAJIU3A:

WCITOJI30BATh MPOU3BOHYIO JIJISl KCCIICIOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI,
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HaXOAUTh HanOoJblllee U HAaNMEHbIIee 3HaUCHUSI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUI HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUUAJIbHO-J)KOHOMHYECKHX, 3ajadax, I
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3alaHHOro (Gopmynol wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpajl, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no popmysne Herotona-JIeitonuna;

HAXOJIUTh IMJIOMIAIHN TIOCKUX (PUTYP U OOBEMBI TEJl C TOMOUIBI0 UHTETPAIa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM Ha INPUMEPE
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemaTh NMPUKIAAHBIE 33Ja4, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeCTBAMU MaTEMAaTUYECKOTO aHaIn3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHH. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckast pyHKuus. 18 |
Jlorapudmudeckue ypaBHEeHUS
6 Tpuronomerpruyeckue BolpakeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanue GyHKIHA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl paluOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

MHO)KGCTBO, orcpanv Haa MHOKECTBaAaMU

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

! 1 X CBOMCTBA !

2 Huarpammsl Ditniepa-Benna 1

3 [IprMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO 1
ammapara JJisl pelieHus 3a1a4
PanmonanbsHbie yncna. OOBIKHOBEHHBIC U

4 JIeCATUYHbIE JPOOU, POLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
Parmmonansaeie unciaa. OOBIKHOBEHHBIC U

5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH

6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS |
penieHus MPUKIAIHBIX 33124

7 [Ipumenenne qpodei u MPOIEHTOB ISt ]
pelIeHs TPUKIaJAHbIX 3a7a4

2 JleicTBuTenbpHbIE Unciia. PaimonanbHbIC U |
MppALMOHATIbHBIE YHCIIa

9 ApudmeTrnueckue onepanuu c 1
JIEUCTBUTEIILHBIMH YHCIIAMHU

10 Moaynb AEHCTBUTENBHOTO YUCIIA U €T0 1

CBOMCTBA
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11

12

13

[TpuOnmkEHHbBIE BBIYMCIICHUS, TIPAaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCICHUA LCIIbIX U

JIpOOHO-PALMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousieHsb! ¢ LeIbIMU KO3 QUITMEHTaMH.

Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpuiia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpuipl 2X2, ero
TE€OMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUYECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYECHUS

21

[TprMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBI JINHEHBIX YPaBHEHU

22




22

23

Pemenne npukiaaHeIX 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

24

KonTtponbHas padora: "Pannonanbuble
ypaBHEHUs U HepaBeHCTBA. CrcTeMbl
JUHEHHBIX ypaBHEHUN"

25

26

27

OyHKIHS, CIIOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnbie pynkium. Kommosumms
byHKIII

I'paduk Pynkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeAesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuuu.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

UYeErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonspiiee n HaumMeHblllee 3HaYCHHE
(GYHKIIMHM Ha TPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHenHas QyHKIH

DJIEeMEHTapHOE UCCIIECIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TPaPUKOB ITUX PYHKITUN

33

Crerens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom
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Hrrotona

CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

34 HeroTona !
Crenennast GyHKIHUS C HATYPaJIbHBIM

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u 1
rpaduk

36 KonTponbhas pabora: "Crenennas 1
¢ynkuus. E€ coiicTBa u rpadux"

17 ApudmeTndeckuii KOpeHb HATYpaIbHOM 1
CTEIIEHU U €r0 CBOWCTBA

33 Apudmerndecknii KOpeHb HaTypaTbHON |
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, 1
COJIepKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YHCIOBBIX BBIPAXKEHUH, |
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH, |
CoJIepKaliX CTENEHU U KOPHU
HppanmonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/bI PEIICHUS UPPALUMOHAIBHBIX 1
ypaBHEHUU
Wppaunonanbueie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATBHBIX 1
yYpaBHEHUN
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

44 METO/IbI PELICHUS UPPALMOHAIBHBIX 1

yYpaBHEHUI
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PaBHOCHIBEHEIC MNEPEXoabl B pCICHUA

s UPPALMOHATIbHBIX YPABHEHUM !

46 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH 1
MPPALMOHAIIBHBIX YPABHECHUN

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT 1
UPPALMOHATILHBIX YPABHEHUM

43 PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUU 1
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHSI N-Oi CTEICHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C 1
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENeHN

50 Kak (hyHKIMH 00paTHOW CTETIEHH C 1
HaTypaJIbHbIM I10Ka3aTeleM
KonTponbHas pabora: "CBoiicTBa 1 rpaduk

51 KOpHS n-0¥ creneHu. MppannoHansHbie 1
ypaBHEeHHUA"

59 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U 1
e€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEeM U ]
€€ CBOICTBA

54 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeM U 1
€€ CBOICTBA

55 [ToxazatenbHast GyHKIM, €€ cBOICTBA U ]
rpadux

56 Ucnons3oBanue rpaduka GyHKIIUN AJIs ]

peLIeHUs ypaBHEHU I
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Hcnons3oBanue rpaduka QyHKIUN AJIs

57 . 1
peleHus ypaBHEHHHA
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

58 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1
YpaBHEHUU
[loka3arenbHble ypaBHeHUs. OCHOBHBIE

59 METO/Ibl PEILICHUS TOKA3aTENbHbIX 1
YpaBHEHUN
[lokasarenbHble ypaBHEeHUs. OCHOBHbBIE

y

60 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX 1
YpaBHEHUH

61 KoHntposbnas padora: "[lokazaTenpHas 1
¢ynknus. [TokazarensHbie ypaBHeHUs"

62 Jlorapudm uncna. CoiicTBa jgorapudpma 1

63 Jlorapudm yucna. CoiicTBa iorapugpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 €CATUYHBIC U HATYpaJIbHBIC JIOTApU(MBI 1

y

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeoOpazoBanue BEIpaKEHHIA, COACPIKAIIIX :
aorapu@msl

68 [IpeoOpazoBanue BEIpaKEHUA, COASPIKALLIMX 1
jorapudmsl

69 [IpeoOpazoBanue BEIpaXKEHUA, COASPIKALINX 1
Jorapupmbl

70 Jlorapudmuueckas GpyHKuusA, €€ CBOWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U 1
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rpadguk
Ucnonb3oBanue rpaduka GyHKIUN A5

72 . 1
pelieHus: ypaBHEeHU I

7 Hcnonp3oBanue rpaduka QyHKINH 115 1
peueHusl ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/IbI PEIICHUS JOTapu(PMUUECKUX 1
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHUs JOTapu(PMUUECKUX 1
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METOBI pEIICHUS JIOTapu(HMUIECKUX 1
yYpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT |
norapu(MUUECKUX YpaBHEHUN

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT 1
norapu(pMUUECKUX ypaBHEHHIA

79 Kontponbnas padota: "Jlorapudpmudeckas |
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC :
YHCIIOBOTO apryMeHTa

31 CuHyC, KOCHHYC, TAHT€HC U KOTAHI€HC 1
YKCIIOBOTO apryMeHTa

20 ApKCUHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHTE€HC 1
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YHUCIOBOI'O aprymEeHTa

Tpuronomerpuyeckas OKpyKHOCTb,

84 OnpeaeieHue TPUTOHOMETPUYECKHUX 1
(YHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 ONpeieTICHUE TPUTOHOMETPUUECKUX 1
(GYHKINH 9UCIOBOTO apryMEeHTa

86 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

88 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpaXEHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIpaXEHUI

94 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

95 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

96 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

97 Pemrenne TpuroHOMeTpUUECKUX YpaBHEHUN 1

98 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

99 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

100 Pelienne TpUroHOMETPUYECKUX YpaBHECHUMN 1
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KonTponbnas pabota:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHNUA"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 rocjienoBareibHocTel. Meton 1
MaTeMaTU4eCKOW NHIYKLIHUH
MOHOTOHHBIE Y OTpAaHUYEHHBIE

103 nocjeaoBaTeabHOCTH. VicTopus aHanu3a 1
OECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus 1

105 ['eomeTpuyeckas nporpeccus 1

106 beckoHeuyHO yObIBaroI1asi reOMETpUIECcKast |
nporpeccust

107 CymMa 6eckoHEeUHO yObIBaroIei |
FeOMETPUUECKOM MPOTrPECCUH

108 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT. 1
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHEHBIN ¥ YKCIOHEHIMATbHBIA POCT. 1
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

110 Hcnonb30BaHne Nporpeccuu s peleHust :
peaIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonTtponbhas pabora: ]
"ITocnenoBarenbHOCTH U Mporpeccun”

112 HenpepoiBHble GYHKIIUU U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI IrpadUKOB ]
byHKIII

114 CgoiicTBa (GYHKIIMIA HEPEPHIBHBIX Ha 1
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OTpe3Ke

CoiicTBa (hyHKIMI HEPEPHIBHBIX HA

115 1
oTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS 1
HEPABEHCTB

17 Meton uHTEpBAJIOB JUIsl pELLICHUS |
HEPaBEHCTB

118 MeTto1 MUHTEPBAJIOB JUIsl pELICHUS 1
HEPaBEHCTB

119 [IprMeHeHne CBOMCTB HENPEPBIBHBIX |
GYHKIUH 1S pereHus 3a1a4

120 [TprMeHeHHEe CBOMCTB HEMIPEPBHIBHBIX |
(byHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKIIMH 1

122 Onpez[eﬂeHI/If, TFEOMETPUUYECKUIN CMBICI 1
IIPOU3BOTHON

123 Onpez[eﬂeHI/Ive, (bu3MYECKUN CMBICT |
IIPOU3BOJHON

124 VYpaBHeHMEe KacaTeIbHOU K rpaduky 1
byHKIIUA

125 YpaBHeHUe KacaTebHON K TpaduKy |
byHKIUA

126 [Ipou3sBoaHbIE IIeMEHTAPHBIX (HYHKIUN 1

127 [Tpou3BoHBIE AJIEMEHTAPHBIX (PYHKINH 1

128 [IpousBonHas CyMMBbI, IPOU3BEACHMUS, ]
YaCTHOTO ¥ KOMITO3UIIMH (DYHKIUN

129 [Ipon3BoHasE CyMMBI, TPOU3BEICHHUS], 1
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YaCTHOTO ¥ KOMIIO3UIIUU (DYHKITHI

[IpounsBoiHas CyMMBI, IPOU3BEACHMUS,

130 . 1
YaCTHOTO ¥ KOMIIO3ULIUU (PYHKIUI
131 KonTtponsHas padora: "[IpousBoanas” 1 1
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A |
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS |
3HaHui: "OyHkun"
134 HroroBast KoHTpoIbHAs paboTa 1 1
135 Wrorosas koHTposibHasA paboTa 1 1
136 HOBTOPGHI/IG, 00001IeHe, CUCTEMATH3AITHS |
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
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11 KJIACC

Ne i/

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuecTBO 4acoB

Bcero

KonTpoJabHbIe
padoThI

IIpakTHyeckue
padoThI

[IpuMeHeHne nponu3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne nponu3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpuMeHeHne MpoOU3BOJHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIprMmeHeHne nporu3BOAHON K
UCCIIeTOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHHIO (DYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
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(GYHKIIMHA Ha OTPE3KE

Haxoxnenue HanbonbLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKITMH Ha OTPE3Ke

10

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU HAa OTpE3Ke

11

12

13

Haxoxxaenne HanOoJIbIIEro U
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GYHKIIUY Ha OTPE3Ke

Haxoxnenre HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYECHUS HETIPEPHIBHOM
(GyHKIMHT HAa OTpE3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HAaXO0’KJICHUS HAWJTY4YIIEro peHieHus B
MPUKIIAIHBIX 3a/1a4ax

14

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

15

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxkom

16

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpagukoM

17

Komnosunus ¢pyHkuumit
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18 Kommozurus ¢hyHKImii 1

19 Komnosunus ¢pyHkuumit 1

20 ['eomeTpuyeckue oOpas3bl ypaBHEHU Ha |
KOOPAMHATHOW INIOCKOCTH

)1 ['eomeTpryeckue 0Opa3bl ypaBHEHUN Ha |
KOOPJIMHATHOM MJI0CKOCTH

2 KonTtponsHas pabdora: "MccnenoBanue |
(GYHKINH C TOMOIIBIO TPOU3BOIHON"

3 [TepBooOpazHasi, OCHOBHOE CBOWCTBO |
epBOOOPA3HBIX

24 [TepBooOpazHble 1eMEHTAPHBIX (DYHKIIHA. |
[TpaBuia HaX0XKECHUSI IEPBOOOPA3HBIX

)5 [TepBooOpa3zHbIe I1eMEHTAPHBIX (HYHKIIHIA. |
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX

26 WHurerpai. I'eoMeTpU4eCKUN CMBICIT 1
MHTETpasa

7 Boruncnenue onpenen€éHHOro HHTerpana |
no popmyne Herotona-JleltoHuma

73 Brruucnenue onpenenéHHoro HHTerpana 1
no popmyne Herotona-Jleitonuma

79 [IpumeneHne nHTerpana i HaxoXACHUS |
TJIOMIAJEH TUIOCKUX (pHUTyp

30 [IpumeneHne nHTerpana i HaxoXACHUS |
00BEMOB reOMETPUYECKHX TeT

a1 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX 1
ypaBHEHUH

32 [Tpumeps! pemenunit mudepeHaIbHbIX 1
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33

YpaBHEHUU

Marematrueckoe MOAECIMPOBAHUE
pealIbHBIX MPOLECCOB C MOMOIIbIO
nuddepeHIaTbHBIX YPaBHEHUH

34

35

36

KonTtponsnas padora: "[lepBooOpasznas u
uHTerpan”

Tpuronomerpuydeckue GYHKIHH, HX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKIHH, UX
CBOIiCcTBa U rpaduKu

37

38

39

Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKINH, UX
CBOICcTBa U TpaduKu

Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

40

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

41

42

43

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

35




Pemenuie TpUroHOMeTpHUUECKUX

44 1
HEPABEHCTB
45 Pemennie TpUroHOMETpHUUECKUX
HEPABEHCTB !
46 Pemienne TpuroHOMeTpUYECKUX |
HEPABEHCTB
47 Pemienne TpuroHoMeTpudeCcKuX
HEPABEHCTB !
KoHntponbhas padora: "I'paduku
48 TPUTOHOMETPUUECKUX (YHKITHIA. 1
TpuronomeTrpuyeckue HepaBeHcTBa"
49 OCHOBHBIE METO/IbI PEIICHUS |
MI0Ka3aTeIbHbIX HEPABEHCTB
50 OCHOBHBIE METO/]IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB !
51 OCHOBHBIE METO/IbI pELIECHUS |
MOKa3aTeJIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB !
53 OCHOBHBIE METO/IbI pELICHUS
norapu(MUUECKIX HEPABEHCTB !
54 OCHOBHBIE METO/IbI pELICHUS |
norapu(pMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
norapu(MUIECKIX HEPABEHCTB !
56 OCHOBHBIE METO/IbI pELICHUS !

Jorapu(pMUUECKUX HEPABEHCTB
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OCHOBHBIE MCTOBI pCHICHUSA

> UPpaLMOHAJIbHBIX HEPABEHCTB !

53 OcHOBHBIE METO/IbI PELICHUS |
UPPALMOHATILHBIX HEPABEHCTB

59 OcHOBHBIE METO/IbI PELLICHUS |
UPPALMOHAIIbHBIX HEPABEHCTB

60 OcHOBHBIE METO/BI PELLICHUS |
UpPpaLMOHAJIbHBIX HEPABEHCTB

61 ['padmyeckue METOABI peLIeHHs |
UPPALMOHATILHBIX YPAaBHEHHM

2 I'paduueckue metozs! pemeHus |
UPPaLMOHATIbHBIX YPABHEHUM

63 ['padmyeckue METOABI pelIeHHs |
NIOKa3aTeNbHbIX YPAaBHEHUN

64 I'paduueckue MeTObl perIeHus |
MIOKa3aTeIbHBIX HEPABEHCTB

65 I'padmuueckue metos! peneHus |
norapu(MUUECKUX YpaBHEHUN

66 I'paduueckue MeTObl perIeHus |
JorapupMHUECKUX HEPABEHCTB

67 ['padmyeckue MEeTOABI peLIeHHs |
JorapupMHUECKUX HEPABEHCTB
['padmyeckue METOABI peLIeHHs

68 MOKa3aTeNbHbBIX U JOrapu(PMUUYECKUX 1
ypaBHEHUU

69 I'paduueckue MeTo bl pereHus |

IIOKa3aTCIbHBIX U J'IOl"apI/I(bMI/I‘IeCKI/IX
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70

ypaBHEHU M

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECCKUX
HEPaBEHCTB

71

I'paduueckue MeTo Bl pemeHus
MOKA3aTebHBIX U JIOTapU(YMUIECKUX
HEPABCHCTB

72

73

74

KonTtponbHas pabdora: "MppanuoHanbHele,
NOoKa3aTelbHble U JIorapupMuueckre
HepaBeHcTBa"

KommiekcHbie uncna. Anredpanueckas u
TPUTOHOMETpHUECKast (HOPMBI 3aITUCH
KOMIUIEKCHOT'O YHClIa

KommiekcHble uncia. AnreraI/IquKa;I n

TpUrOHOMETpHUUecKast (GOpMBbI 3anucu
KOMIUIEKCHOTO YHUCJIa

75

ApudmeTrnueckne onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

78

N3o00pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAMHATHOM IIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCIIa
®opmyna Myaspa. KopHu n-oit ctenenu
13 KOMIUIEKCHOT'O YHCIIa
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HpI/IMeHeHI/IC KOMIIJICKCHBIX YUCECII AJIA

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX 1
3a/1a4

20 KoHnTtpoinbHas pabora: "KoMruiekcHbie |
yucna"

83 Harypasibabie u niesnbie yucia 1

84 Harypanbnble u nensie yucna 1

25 [IpuMeHeHne npu3HaKOB ACIUMOCTH |
LEJIBIX YUCEIT

26 [IpuMeHeHne npru3HaKOB ACIUMOCTH |
LEJIBIX YUCEI

g7 [IpuMeHeHue MPU3HAKOB ACITUMOCTH |
nensix uncen: HO u HOK

28 [IpuMeHeHne nprU3HAKOB ACITUMOCTH |
nenbix yncen: HOJ[ u HOK

29 [IpuMeHeHne NprU3HAKOB ACIUMOCTH |
HEJIBIX YHCEJI: OCTATKU 10 MOJIYIIIO

90 [IpuMeHeHne NpU3HAKOB ACIUMOCTH |
LEJIbIX YHCEII: OCTATKU 110 MOJYIIIO
[IpumMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJbIX YHCeIT: alropuT™ EBKIMaa aist 1
pelIeHus 3a/1a4 B LENbIX YUCIaX

9 Kontponbnast pabota: "Teopust menbix 1
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHII.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI- 1

CIIEACTBUS
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CucreMa 1 COBOKYITHOCTh YPaBHEHUU.
94 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI- 1
CJIe/ICTBUS

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
95 COBOKYITHOCTEH pallOHaIbHBIX 1
ypaBHEHU M

OCHOBHBIC MCTOABI pCIICHUA CUCTCM U

96 COBOKYITHOCTEH HUppalMOHAIbHBIX 1
YpaBHEHUN
OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U

97 COBOKYITHOCTEH MOKa3aTeIbHbIX 1
ypaBHEHUI

OcHOBHEBIE MCTOABI pCICHUA CUCTCM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX 1
ypaBHEHUH

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX 1
ypaBHEHUU

OcHOBHBIC MCTOAbI pCIICHUA CUCTCM U

100 COBOKYITHOCTEH JIorapu(hMUIECKUX 1
YpaBHEHUN

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYeCKUX 3aau U 3a7a4 u3

101 pa3IMYHBIX 001aCTe HAYKU U peaslbHOM 1
YKU3HU, MTHTEpPIPETaLUs OTy4YEeHHBIX
pE3yJIBTaTOB

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3aay U 3a7a4 u3

102
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pa3anyYHbIX 00JacTel HayKH U peasibHOM
JKU3HHU, MHTEPIIPETAIUs TOJTYYSeHHBIX
pE3yJIbTaTOB

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U pealbHON 1
YKU3HU, UHTEPIIPETALUs OJTyUYEHHBIX
pe3yJbTaToB
KonTponbnas padota: "Cucremsl

104 panMoOHaNbHBIX, UPPALMOHAIBHBIX |
MOKA3aTeNbHBIX U JTOTapu(HMUYECKUX
ypaBHEHUI"

105 PaunonaneHble ypaBHEHHS C MTapaMeTpaMu 1

106 PanmonansHbie HEpaBEHCTBA C |
napaMeTpamu

107 PauyoHanbHbIE CUCTEMBI € ITapaMETPAMU 1

108 HppannonaibHble ypaBHEHMS, |
HEPaBEHCTBA C apaMeTpaMu

109 HppanmoHanbHbIe CUCTEMBI C |
napaMeTpamu

110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA |
C mapamMeTpaMu

111 IToka3aTenbHbIE CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapugmuueckue ypaBHEHHUs, |
HEPABEHCTBA C TapaMeTpaMHu

113 Jlorapudmuueckre CUCTEMBI C !

napaMeTpamu
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114 TpuronomeTrpuyeckue ypaBHEHHUS C
napaMeTrpamu

TpuronomeTpuyeckrue HepaBEHCTBA C
napaMeTpamu

115

116 TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

[TocTpoenue u uccienoBanue
117 MaTEMaTUYECKNX MOJEIIEH peabHbIX
CUTyalMi C IOMOUIBIO YPABHEHUH C

napaMerpamu

[TocTpoenue u uccienoBanue
118 MaTEMAaTUYECKUX MOJEINIEH PeaIbHbIX
CUTyalMi C IOMOULIBIO CUCTEM YPABHEHUN

C ImapaMeTpaMu

HOCTpOCHI/IC 1 UCCIICIOBAHUC
119 MaTeMaTHYeCKUX MOAeIeH PCaIbHBIX
CI/ITyaHI/Iﬁ C IOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C MmapaMeTpaMu

KonrtponbHas pabora: "3agauu c

120 .
napameTpamu

121 [ToBTOpenme, 0600IIEHNE,

cucTeMarn3anus 3HaHuil: "YpaBHEHUS'

122 [ToBTOpeHnue, 06001IeHNE,

cucTeMarn3anus 3HaHuil: "YpaBHEHUS'

[ToBTOpenue, 06001IeHNE,
123 CUCTEMAaTH3alMsl 3HaHUH: "Y paBHEHUSI.
Cucremsl ypaBHeHHI"

124 [ToBTOpeHme, 0600IIEHNE,




cucremaTusanus 3Hanuil: "HepaBencrna'

[ToBTOpeHnue, 06001ICHNE,

125 o " 1
cucreMaru3anus 3HaHui: "HepaBeHcTBa

126 [ToBTOpeHnue, 06001ICHNE, |
cucreMarusaius 3Hanuii: "HepaBencraa"
[ToBTOpEeHme, 0600IICHNE,

127 cucremaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHHE, 0000IICHUE,

128 cucrtemaTtusanus 3Hanuil: "[IpousBoanas u 1
e€é npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucremarusauus 3Hanuii: "IIpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, o6odIIEHKE,

130 cucremarusanus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001IIEHNE, |
cucreMaru3anus 3HaHuil: "OyHkuun"

132 [ToBTOpeHnue, 06001IeHNE, |
cucreMartu3alus 3HaHui: "Oykuun"

133 [ToBTOpeHme, 0600IIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkunn"

134 Wrorosast kKoHTpoJbHAS paboTa 1

135 HtoroBast koHTpoJIbHAs paboTa 1

136 [ToBTOpeHnue, 060061IeHNE, !

cUCTEMaTH3allus 3HaHUH
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTh MOHATUSAMM: pALUOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs APOOb, IPOLIEHTHI

1.2

1.3

Bemonusate  apudmMernyeckue — onepaudd € palUMOHAIBHBIMU U
JIEHCTBUTEIILHBIMU YU CIIAMU

BreinonHaTh HpI/I6J'II/I)KéHHLIC BBIYUCJICHUS, UCIIOJIB3Y: MpaBUJld OKPYTJICHU,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATHSMH: CTENEHb C IEJIBIM I10Ka3aTejeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH;
UCIMOJIb30BaTh MOAXOANIYI0 (OpMY 3alMCHU JAEHCTBUTEIbHBIX YUCEN JUIs
pelLeHHs] IPAKTUYECKHX 3a/1a4 U IPECTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIa;
UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4epe3  oOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKIUU

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh TMOHATUSAMHU: TOXKJIECTBO, YPaBHEHHME, HEPABEHCTBO, LEINOE,
panoHaIBHOE, HUPPALMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

22

BoimonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH M pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonuaTe mpeoOpa3oBaHusl LENbIX, PALMOHANBHBIX W HpPpalMOHAIbHBIX
BBIDOKEHMM W pemaTb OCHOBHBIE THUIIBI LEJIbIX, PAalUOHAIBHBIX U
VUPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHHTL YPaBHCHUA W HCPABCHCTBA [JId PCHICHUA MATCMATHYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂBHOﬁ KHU3HU

2.5

MopenupoBaTh pealbHBIC CUTyalldd Ha S3bIKE aiareOphbl, COCTABIATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA MO YCIOBHUIO 3a7a4M, HUCCIEN0BATh
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM armapara aireopsl

3.1

OyHKIMU U TpaduKu
OnepupoBaTb MOHATUAMU: (QYHKIHS, CIOCOOBI 3agaHusl QyHKIIMH, 00JIaCTh

ONpeNeieHuss W MHOXKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,
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B3aUMHO 0OpaTHbIe QYHKINUN

OnepupoBaTb MOHATUSIMHU: YETHOCTH W HEUYETHOCTh (QYHKIMH, HYIH

32 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 119 pEIICHUS] ypaBHEHHUI
34 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (PYHKLINHU, KBaAPATHUHOW (PYHKIIUH,
CTETIEHHOW (D)YHKIIMU C LIEJIBIM MTOKa3aTesieM
Hcnonw3oBarh rpaduku (QyHKUMHA [JI1 UCCIENOBAHMS IPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUuH 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BEITMIMHAMH
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh TOHSATUSMHU: [OCIEAOBATEIBHOCTh, apudmeTnyeckas u
’ reoMeTpHuuecKas Iporpeccun
40 OnepupoBaThb TOHATUAMHU: OECKOHEUHO YyOBIBAIOIIAasi TreoMeTpuYecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yOBbIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTENIbHOCTEM U Mporpeccuid  ams
’ pellIeHUs peabHBIX 3aa4 IPUKIAJHOrO XapaKkTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSAMHU: MHOKECTBO, ONIEPAIIMN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBJICHUH, NP PEIICHUU 3a/1a4 U3 JPYTUX YUeOHBIX
peIMETOB
53 OnepupoBaTb  NOHATUSIMU:  ONpEJENIEHHWEe, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 0o1ero 06pa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMM: HaTypalbHOE, LEJI0€ YHUCIO0; HCHOIb30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENbIX YHCEN, Pa3JIOKEHUE YNCIa Ha IPOCTHIE
MHOKHUTENH JIJISl peIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATUEM: CTENEHD C PALIMOHAIBHBIM OKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JorapudM 4Yucia, AECITUYHBIC M HATypaIbHbBIE
' JorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpuMeHsITH CBOWMCTBA CTEMEHHM [UISI TPeoOpa3oBaHUs  BBIPAKCHHIA,
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ONCpHUpOBaTh MOHATHUAMHU: ITIOKA3aATCIILHOC YPABHCHUC U HCPABCHCTBO,
pe€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

22

2.3

BeimonHATe mpeoOpa3oBaHMsl BBIPAKECHHUN, COAEPIKAIIMX JIOTapu(MBI,
ONIEPHPOBATH MOHATHUAMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTh OCHOBHBIE THIIBI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTeI;'IHIPIX TPUTOHOMECTPUUCCKHUX HECPABCHCTB

24

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLEHUE;
MCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJIS PEIICHUS MPAKTHYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHUM U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUd Ha S3blKe anreOpbl, COCTABIAThH
BBIPAXCHMS, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl 10 YCIOBUIO 3aJauH,
UCCJIEI0BATh IOCTPOCHHBIE MOJIENIN C UCIIOJIb30BaHUEM amrapaTa anreopbl

OyHKuMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAWYECKass (DYHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIWH, TOYKH IKCTpeMyMa (YHKIMH, HauOoOJblIee H
HaVMEHbIIIee 3HAa4eHUs (YHKIMHA HAa TPOMEKYTKE; UCIOJIB30BATh WX JUIA
uccieoBanus (QyHKIMH, 3aJaHHON rpaduKoM

3.2

33

34

OnepupoBaTh NOHATHAMH: TPAapUKH MOKA3aTEIBHON, JOTapUPMHUUECKON H
TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHOMN
IJIOCKOCTH U MCIIOJIb30BATh JUUIS PEIICHHs] YPABHEHU U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TUIOCKOCTH TpadUKu TUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BATh UX JIJISl PEILICHUSI CHCTEMbI JTMHEHHBIX YpaBHEHUI
Ucnonp3oBare rpaduku (QyHKIUNA 1T UCCIIENOBAHUSI TPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

4.1

4.2

Hauana MmaTemMaTu4yeckoro aHainza

OnepupoBaTh MOHATUAMU: HETIpepbIBHASL (PYHKIMS, IPOU3BOIHAS (DYHKIUH;
UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HPOM3BOJIHOW JUIs
peleHus 3a1ad

Haxoauts  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYHUCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIIUH

43

4.4

4.5

Hcnonp3oBaTh  NPOM3BOAHYIO Ui HUCCIENOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTHh PE3yJbTaThl HCCIECJOBAHMS K
MIOCTPOEHHUIO IPaUKOB

Hcnons30BaTh IMPOU3BOAHYIO I HAXOXACHHUA HAWITYYHICTro PCIICHHUA B
MPUKIIAAHBIX, B TOM YHUCJIC COUUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHepI/IPOBaTL TTOHATUSAMU ! nepBoo6pa3Ha51 U HUHTCrpajl; IOHUMATb
I‘COMCTpI/I‘-ICCKI/Iﬁ )51 (I)I/I3I/I‘-IGCKI/II>'I CMBICJI UHTCI'paJia

4.6

Haxoauts nepBooOpasHble AJIeMEHTapHbIX (YHKIMH, BBIYUCISATH UHTETPaj
o popmyne HeroTona — Jleitbnuna
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4.7

Pentate MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLMAIbHO-DKOHOMHWYCCKOI'0 U
(bU3NIeCKOro XapakTepa, CpeICTBAMHI MaTEeMAaTHIECKOTO aHaIH3a
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BIYKCICHUS
Panuonanehple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOU, IMPOLIEHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(MeTHIecKre oNepalty ¢ palMoHaIbHbIMU
' YucIaMu, IpeoOpa3oBaHus YMCIOBBIX BbIpaxkeHul. [Ipumenenue npo6eil 1 npoueHToB
JUIs PEeLIeHUs IPUKIIaJHBIX 33/1a4 U3 pa3jInYHbIX OTpAciel 3HaHUM U peanbHOM KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHaAbHBIC U UPPAIMOHAIBHEIC YnciIa. ApUPMETHICCKHIE
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YucinaMu. [lpuGnukEHHBIE BBIUUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLIEHKA pe3yJbTaTa BEIYUCICHUH
Crenensb ¢ nienbiM nokaszaresneM. CtangapTHas popmMa 3anucu AeiCTBUTENFHOTO YHCIA.
1.3 Hcnonb3oBanne moaxosiieid Gopmpl 3alucH ACHCTBUTEIBHBIX YUCEN IS PEIICHUS
IIPAKTUYECKUX 3a7a4 U NPEACTAaBIECHUS JaHHbIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apuUMETHYECKUMHU
' KOPHSIMU HaTypaJbHON CTENEHU
L5 CuHyc, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YHCIIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHUs
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHU U HEPABEHCTB
2.5 Pemrenne nppanimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUYECKUX YPAaBHEHUM
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEeMaTHYECKUX 3a/1a4 U 33/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkiuu. BzaumHO oOpaTHbIE
' GyHKIUH
39 Ob6nacte ompeneneHUss M MHOXKECTBO 3HadeHMi GyHkumu. Hymu Qynkuumm.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUN
3.3 CrenenHas QpyHKIMS ¢ HATypaJIbHBIM U LIEJIbIM Moka3ateneM. E€ cBoiicTBa u rpaduk.
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CgoiicTBa u rpaduk KOpHS n-0il cTeneHn
14 TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAEIEHUE TPUTOHOMETPUYECKUX (PyHKUIMH
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI 3aJaHUS  IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoneuHo yObIBaromas
4 |~ TEOMETpHYECKasd NPOrpecCHs. Cymma OecKOHEUHO YOBIBAIOIIEH TI€OMETPUYECKOM
' nporpeccud. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHHWE NPOrpeccUM Ul
pEellIeHNUs PeabHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Diiepa — Benna.
5.1 [IpumeHeHre TEOPETUKO-MHOKECTBEHHOI'O —ammapaTta JUlsli ONUCAHHUsS pealibHbIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YyUEeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleaCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsiemMblii 31eMEHT cOAepPKaAHUSA
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LETIbIX YHCe
1.2 Crenens ¢ palluOHAIBHBIM MOKa3aresaeM. CBOKCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpAXKEHUH, COACPIKALIMX JIOTApU(MBI
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoiepKAILUX CTEIIEHU C pAallMOHAJIbHBIM [TOKa3aTeleM
2.3 [TprMepBl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
r 6 CucreMbl TUHEHHBIX ypaBHEHU. PelieHne npukiaaHbIX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI
' JIMHENHBIX YpaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pPallOHANbHBIX YPAaBHEHUN U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUECKUX 3a/1ady
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U PealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yakun. I[IpomMexxyTku MOHOTOHHOCTH (PYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbliee M HauMeHbllee 3HAUYEHUE

(GYyHKLIMN Ha TPOMEKYTKE
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3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.3 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U Tpaduku
34 Hcnonp3oBanue rpadgukoB GyHKIUN IS pEIIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 APYruX Y4YeOHBIX NpPEAMETOB U
peanbHOU KU3HU
4 Hayana marematnueckoro aHanusa
4.1 HenpepoiBable QyHKIIMU. MeTOI MHTEPBAJIOB JIJIsl PEIICHHS] HEPAaBEHCTB
4.2 [TpownsBoanas pyHkuuu. ['eomerpuuecknii 1 PU3NIECKUIA CMBICI MPOU3BOTHON
43 [IpousBoanbie 3neMeHTapHBIX (GYHKUUH. DOpPMyIbl HAXOXKIECHUS MPOU3BOTHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeneHne mTPOM3BOAHONW K UCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTH U
4.4 9KCTpeMyMbl. HaxokaeHne HanOOoJNbIIer0o W HAaMMEHBIIEro 3HAa4eHUs (QyHKIUU Ha
OTpe3Ke
[TpumeHeHne TPOU3BOHON IS HAXOXKACHUSI HAWITYYIEero PEelIeHUs] B MPUKIATHBIX
4.5 3aayax, JUIsl OMpeAeNieHUusT CKOpPOCTH TMpoIllecca, 3aJaHHOro (HOpMyloN uiIu
rpaduKom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpan, ero reoMeTpuyueckiii 1 (GU3NYECKUd CMBICI. BrruucieHne nHTerpaia mo

dbopmysne Hetotona — JleiiOuuma
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh U ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpPU3HAK, J10Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONH WHIYKIUH;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXACHUA ITPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMN 3a1a4, B TOM
qHclie U3 APYTUX Y4eOHBbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTENIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, HUPPALUOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIOb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINH 00LIuii
JIenuTenb W HauMeHbliee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C PA3JIMUYHBIMHM MO3MIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nociaea0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH mnmporpeccust, reoMCeTpuiCCKasi
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nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  wu  3%3, omnpeiaenuTeab  MaTpHIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPppalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTEM; YMCHHUC PpCHIATb YpPAaBHCHUA,
HCPaBCHCTBA M CUCTEMBI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuaTb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IApaMCTPOM; TPHUMCHIATH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MATCMAaTUYCCKHUX

3aJla4 1 3aaa4 M3 pa3JINIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, KCTpeMyM (yHKIMH, HauOojblllee U HaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI Ipaduka
GbyHKLMHU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPUUECKUN U
¢u3nyecKuil CMBICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbIN
MHTErpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HaAuOOJIbIIMNE U HAUMEHbIIWE 3HAueHUs QYHKIHH; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BaHUEM afmnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXICHHUS HAWIydlIero

pelmicHusd B MNPUKIAAHBIX, B TOM YHCIIC COHHUAJIBHO-3KOHOMHUYCCKHUX U
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(bU3MYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITI: HpI/IMepI:I MATEMATHUYCCKOI'O MOIICJII/IpOBaHI/ISI C

OMOIIbI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHas QYHKITUSA,
KOMIO3uIus (pyHKIUMH, JuHEHHAas ¢GyHKUOWSA, KBaapaTudyHas (QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUS, TPUTOHOMETPUYECKHE
¢yHKIMU, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIWH, MOKa3aTelbHAs |
aorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapUKH H3yYEHHBIX
¢GyHKUMH,  BBINOJHATE  TIpeoOpa3oBaHust  rpadukoB  (GYHKUIHH,
UCMOJb30BaTh Tpa(UKK U1 U3y4eHHs NPOLECCOB M 3aBHUCUMOCTEH, MpH
pelIeHnH 33734 U3 JAPYrHX Y4eOHBIX NMPEAMETOB M 3a1ad M3 peajbHOMI
KU3HHM; BbIpakaThb (OopMyJaMH 3aBUCHUMOCTH MEXJ1Y BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M Tpapuku (QPYHKIUHA Ui pEelIeHHUs YpaBHEHHIA,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U YacTu, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 33/1a4i M3 00JacTH yIpaBJIEHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJISATH BBIPAXKEHHUS, YpPaBHEHUs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4d, HCCIENOBATh IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBJONOAOOHOCTh pPE3ylbTAaTOB; YMEHHE MOJEINPOBAThH
peanbHbBlE CUTyallMM Ha S3BIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIHOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTH4ecKoe, MeAuaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEpCus, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0oOpa; yMEHUE€ H3BJIEKaTh, UHTEPHPETUPOBATH
uHpOpMalKIo, MPEJCTaBICHHYIO B Ta0iMLax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA pEaIbHBIX MPOIECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabaMIl W  JAuMarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE J[laHHbIE, B TOM YHCJIE€ C MPUMEHEHUEM TIpaduuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; rpaUuecKu HCCIe10BaTh COBMECTHbIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeHBaHUs U TUHEHHON perpeccuu

YMeHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE
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COOBITHE, BEPOSTHOCTh CIYY4allHOTO COOBITHS; yMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIONB30BAaHUEM TpaUyecKX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOIHON
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pAacCHpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHUe, TUCIEPCUs M CTaHAApPTHOE OTKJIOHEHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA  pacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN A pelleHus 3a/1ad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; yMEHHE TPUBOJUTH IPHMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SBICHUSAX; YMEHUE
OIIEPHPOBATH TOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIIO COYCTAHUH,
YHUCIIO  TEPeCTaHOBOK; OmHOM  HproTOHA;  yMeHHE  NPUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCY>KACHUS UL PEIICHUS 3a]ad; OLECHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE3O0K, JIy4, BEJIMYHUHA yIia, IJIOCKUN YIroJl, IBYIPaHHbIN
YIoJI, TPEXTPAaHHBIN YIoJI, CKPEUIMBAIOIIKECS MPsAMbIC, MapaJUIEIbHOCTh U
MEPIECHANKYIISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IpsSMbIMH,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUJIOCKOCTAMHU,
pacCTOSHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXKIAY MPSIMBbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCMOJIb30BATh MPU PEIICHUU
3a1a4 u3ydyeHHbIe (DAKTHl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIEr0 MHpA; CTPOUTH MaTEeMaTHYECKHE
MOJEIN C IOMOLIBIO TEOMETPUYECKUX IIOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATUSAMU: IJIOWAAb (QUIYpPHI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
KyO, mNapajuienenumnesa, MOpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYyc, map, cdepa, miomans chepsl, IUIomab
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHyca, LWUIMHApA, O0BEM KyOa,

NpAMOYTOJIBHOT'O IapauICIICTIMIICAd, HTHpaMWUAbl, IIPU3MbI, NWJIWHIApPA,
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KOHYyCa, Il1apa, pa3BépTKa NMOBEPXHOCTH, CEYEHHUS KOHyca M LUIUHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromasicss cepbl, IWIMHIPA, KOHYCa; YMEHHUE CTPOUTh CEueHUe
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTaTh TUIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHpUKanuioo GuUryp Imo
pa3NMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue onepupoBaTh TMOHSATHSIMH: JBUXKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPH; YMEHHE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPU
pEIICHUN 3aJla4; HAaXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IUIHMHA, YTOJI,
IoIaab, 00BEM) NIPU PEHICHUH 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITMYHUHBI
(MHA, yroj, IUIOMIAJb, OOBEM, IUIONIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCJE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoda,
MPSIMOYTOJIBHOTO  TIApaJUIeNICIUIeIa, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

13

YMmenue ONCpHUpOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BeKTOpHLIﬁ 151 KOOp,I[I/IHaTHHﬁ METOA

JJI peHICHUA TCOMETPHUICCKUX 3ada4 U 3aJia4 JpYTHUX yqe6HHx IpeaAMETOB

YMeHue BLI6I/IpaTL HO)IXOI[}IIJ_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMaHHC
3HAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHC pacClioO3HaBaTb TIIPOSABJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHUYECKOU HAyKH
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INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTeneHH. J{eHCTBHS ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETIEeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. [lecaTuyHble U HaTypalbHbIE JOrapupMbl
JeiictBuTtenpHble uyncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu
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Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MHUHUMYMBl GyHKIuH. Haumbonbpliee m HauMeHblee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
13 CreneHHass GYHKIMS C HaTypalbHBIM M II€JBbIM MOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. Haxoxxnenne HauOOIbIIero U HaUMEHBIIEro 3HaueHHs (pyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa u Hadasla MaTemMaTuueckoro anaiauza. 10-11 kmacc. Anmumos IILA.,
Konsarun F0.M., TkaueBa M.B. u 1p. AkuronepHoe o61iecTBo «M3narenbcTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Metonunueckue pekoMmennanuu K yaeouuky I1I.A. Anumosa, FO.M. Konsiruna,

H.E. ®enoposoii u ap.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://web.archive.org/web/20200619221735/https://resh.edu.ru/subject/51
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