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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0ero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUS BCEX €CTECTBEHHO-HAyUYHBIX KypCOB, a C JIpyroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroIiuecs OBIIAJIEBaIOT
YHHUBEpPCAJIbHBIM SA3BIKOM COBPEMEHHOH HaykH, KoTopas (OopMyIupyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUUHN pa3BUTUSl SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
IO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHMYECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHHS ¢ TOMOILIBIO MHIAYKLIHH U PacCyXAaTh JEAYKTHUBHO, HUCIIOIb30BaTh
0000IlIEHHE W KOHKPETH3allhlo, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHoro kypca «Aisredbpa M Hadajla MaTeMaTH4YE€CKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIi Kypc o00ianaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
NEeATeTbHOCTH, TpeOyIomed TMPOJOIKUTEIBHOW KOHIIEHTpPAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIM3a JIeKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIECHBI CIEAYIOLIUE COAECPKATENBHO-METOANYECKUE TUHUMU: «YHucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszaenamu. JlaHHBIN
yu4eOHBIA KypC SIBISIETCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEIMHSIET B cede
COJIep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLIMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTUICCKUM aIlapaToM, Y HUX MOCJIEeI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh PEaTbHOM
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE MPU U3YYEHUU y4eOHOTro Kypca, JUIs
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUYECKass JTUHUA «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOpOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHUIO  HABBIKOB
pallMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHUCiIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATYypalbHBIX, IENbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUpPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX YHCEN, O0COObIE CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJb3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOXKHOCTSIMH WX TPWMEHEHUS [IJIsl PEIIeHUs] Pa3UYHbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha MPOTHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro OoOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
coAepKalmx mapameTprl. [lodydeHHBIE yMEHHs IIMPOKO HCHOJIB3YIOTCS MpH



WCCIeNOBaHNH (DYHKIMA C TIOMOIIBI0 MTPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaMMEHBIINX 3HAYCHUH ()YHKIIHH.
Jannast copepkarenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MpeoOpa3oBaHUs  PaLMOHAIBHBIX,
UPpAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
COJEpKaIINX CTEMEHU U Jorapudmel. bmaronaps u3ydeHuio anreOpanyecKkoro
Marepuajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaroImuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJIE€ PAaBEHCTB M HEPaBEHCTB. AureOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO IEMOHCTPHUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenpbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
NEperuIeTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMU, HCCIIENOBATh TMOJyUYCHHbIE (QYHKIUU, CTPOUTH UX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYLLECTBEHHO PACIIUPUTh KPYTI KaK MAaTEeMAaTHUECKUX, TaAK U MPHUKIAJHBIX 3a]1ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (PUryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmporieccoB. JlaHHasi cojaepkaTenbHas JMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYeCKUX MOJeNied peaabHbIX CHUTYalUi,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHY€CKOTrO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUN pPaCIo3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecsi y3HarT O



BBIIAIOIIMXCS pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jieibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKHE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aloleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BATh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT Npu3HaTh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4aromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTUIECKIX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHbIX
CUTyalluii, HCCIENOBaHUS O3TUX MOJENEH C MOMONIBIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs IJsl peleHHUs NPUKIaIHBIX 3amad. [lpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHHUS MPUKIAJAHBIX 3a]ad
OpraHM3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «AnreOpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yuyeOHOro 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 HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOILICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOe W MHPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HaHUM U PeaJbHOM )KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYUCICHUS, TTPaBUIIa
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHaAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHHUSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHb OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcCHOBHBIE METO/IbI pelieHust
UppalMoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue MOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEIIEN PEalbHOM CHUTyaldd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu U peasibHOU
KU3HU.

DOyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3afanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnoszumms pynukiuit. 'paduk  QyHkimu. DnemMeHTapHble MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTkKu MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpAaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

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

Havana maTemMaTH4ecKoOro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuiecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUUECKON
MPOrpeCcCrr. JINHENHBIM U 3KCIOHEHIMATBHBINA pOCT. Uncno e. @opmyia ClI0KHbIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkuuii. CBoiicTBa (PyHKUMH HENPEPHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKui U
buznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEepanMy HaJ MHOXECTBAMHU W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IMPOLECCOB W SBJICHUM, NPHU PELICHWH 3a4ad U3 JIPYTHUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenmurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KoMmmnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYecKas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aad W3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIETO  3HAYEHUH
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEeUIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpouecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoMm.

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

WNurerpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiiOuua.

[Ipumenenue wHTErpana s HAXOXKIACHUS IUIOMAACH TMIOCKUX GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHEHUM.

Ilnanupyemblie pe3yibTaTbl OCBOCHHS Y4eOHOI0 Kypca «aJjredpa M Havyaja
MAaTEeMAaTHYEeCKOIr0 aHAIM32a» (YriayOJieHHbIi YPOBEHb) HA YPOBHE CpeIHero
001ero o0pa3soBaHus

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OO0IIecTBa,  MPEJCTaBICHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUH,
MpoLeyp TPaKJaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEeHHUe



B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYyHKIHUSIMU ¥ HA3HAYCHUEM;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUNCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCITOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKHW W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PELICHHUH, pacCyXI€HHI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIbIXa, peryisipHas (u3nUecKasi akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HWHTEpeC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  NIESITEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peanu3oBbBIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUyeckoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYpPhl, TIOHUMAHUE BIUSHUS
COITMATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPoOJIeM, OpUeHTAIUS
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWM JUIsl penieHus 3ajad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHHE IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUUI [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W OOIIECTBEHHOM  MNPAKTHKW, MOHUMAaHHE
MaTeMaTHYeCKOM HayKH Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3ALMU, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOM KyJIbTypOW KaK CpEICTBOM IO3HAHMS MHpA,
TOTOBHOCTh OCYILECTBIISATh IMPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHIUBUYAIBHO U B TPYyIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Ba3oBble Jjoruueckue JelicTBUA:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OIpEJENICHHS MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KJAacCU(UKALUY,
OCHOBaHMsI J1J1s1 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTHUBHBIX YMO3AaKJIFOUEHUM, YMO3AKJIFOUEHNH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENBHO 10KA3aTENbCTBA MATEMATHUECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHnus Yy4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yy4€TOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHL,  (UKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoodseMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 0ObeKTa, SIBICHHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBJICHUSIMH, IPOLECCAMU;

CaMOCTOSITeTILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIONCHHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;



IIPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE IpPOLECCA, a4 TAKXKE BbIIBUIAThH
IIPEATNIOJIOKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nundopmanmeii:

BBISBJIATH JeUUUTHI MHPOpPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U JUIsI pELICHUS 33/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(GopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALUIO, MPEICTaBIATh €€ B pa3iIu4HbIX (opmax,
WTIOCTPUPOBATH TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE e CTBUS

OOmenne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIsMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYILECTBY OOCYXJIaeMOMN TEMBI,
npoOJieMbl, pelraeMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha IIOHUCK
pEIICHUsA, COMOCTABIATh CBOM CYXKICHHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
Jaora, oOHapy)KMBaTh Pa3jiyue W CXOJCTBO MO3WIIHUMA, B KOPPEKTHOU (dopme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHUS ¢ Y4€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusamnus:

COCTaBJISITh IJIaH, aITOPUTM PELICHUS 3a/lauH, BBIOUpATh CIIOCOO pELIeHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAIBHBIN HHTEJJICKT !

BJa/J€Th  HABbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPLIAEMBIX JAEHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
crnoco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHHs
MaTEMaTHYECKOM 3a1auH;



MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAUBUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7ad, MNPUHUMATh 1eJb COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneiiarh
BUJIBI pabOT, JIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UWICHAMH KOMAaHIbI, OIICHHBATH
KauyeCTBO CBOETO BKJAajJa B OOIIMHA MPOAYKT MO KPHUTEPUAM, CHOPMYIHMPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHCTBHSI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOywenus B 10 kiaacce oOydwaromuiicss MHOJYYUT CIEIyIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOIHO OIEpPUPOBaTh MOHATUSMHU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HWPPALUOHAIBHOE YHMCIO, MHOXKECTBa
PAlMOHAIIBHBIX U JICMCTBUTENBHBIX YUCET, MOAYJb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl PEIICHUs NPUKIAJHBIX 3a1ad U3
Pa3JINYHBIX OTpACIel 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIYUCIICHUS, ITPaBUIa OKPYTJICHUS], IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHUN;

CBOOOJHO OMNEPHUPOBATh TOHSITHEM: CTENEHb C LEJbIM IO0Ka3aTeseM,
MCIOJIb30BaTh MOAXOASANIYIO0 (DOPMY 3aMMCH IEUCTBUTENIbHBIX YHCEIT JISl pEIIeHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX;

cBOOOHO OIEpPUpPOBaTh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM UHKcHa, AECATHUYHBIE W
HaTypaJIbHbIE JIOTapU(PMBI;



cBOOOIHO ONEPUPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TAaHT'€HC, KOTAHIEHC
YUCIJIOBOTO apryMEHTAa;

OIEpUpPOBATh MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHI€HC YHCIIOBOrO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMH: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIM4HbIE METO/Abl PEIICHUS PalUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YPaBHEHUM, MPUMEHATh METOJ HWHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MMOHATUAMH: MHOTOYIEH OT OJHOW NEPEMEHHOM,
MHOTOUJIEH C IedbIMH KO3 (dUIMEeHTaMH, KOPHM MHOTOYJICHa, HIPUMEHATH
JIeJIEHME MHOTOWIEHA HA MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHCTEMAa JIMHEHHBIX YpaBHEHMIA,
MATpUla, OMNPEAECIUTENIb MATpUlbl 2 X 2 W €ro TeOMETPUYECKUU CMBICI,
WCIIOJIB30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHACICHHS €r0 3HAYEHUS,
IPUMEHATh ONPENEIUTENIN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX YpAaBHEHUH,
MOJICJINPOBATh PEAJIBHBIE CUTYalluH C IIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIH C IOMOLIBIO MATPUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHUs
BBIPAKCHUN,

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAXKEHUHN, COJEPIKAIINX CTETIEHU C
palMOHAIIBHBIM [T0KA3aTEeIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUH;

CcBOOOIHO ONEpUPOBATh MOHATUSAMU: HppalOHAIbHbIC, MOKa3aTelIbHbIE U
Jorapu(pMUYECKHE YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIECTBIISAA MPOBEPKY KOPHEM;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MpeoOpa30BaAHUS
TPUTOHOMETPHUUYECKUX BBIPAKCHMIA;

CBOOOIHO OMNEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBI Il PELIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUH;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHHSI, YPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEA0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreOpsl.

DyHKIUHN U TPAPUKU:



cBOOOIHO ONEpPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3a1aHusl QyHKIUH,
B3aMMHO OOpaTHble (QYHKIUHM, KoMmMmo3umus ¢GyHKuuH, rpaduk QyHKUIUH,
BBITIOJIHATH 3JIEMEHTapHBIE MTPeoOpa3oBanus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEIEIECHUS U MHOKECTBO
3HaYeHUN PYHKUINHU, HYJIH QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIE (DYHKUUH,
nepuoanydeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMBI (yHKIMH, HaumOojblllee M HaUMEHblIEe 3HAueHUEe (YHKIUU Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HATypalbHBIM U
HENbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMHM C HATYpPaJbHBIM U IEJIbIM
nokasarenemM, rpa@uk KOpHs N-0il cTenmeHu Kak (QPyHKIMH OOpaTHOM CTENeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GyHKIUH, BBITIONHATH dJIEMEHTAPHOE HCCIEA0BAHNE U IOCTPOSHUE UX TPAPUKOB;

cBOOOZHO OMEPHUPOBATHh MOHATHSAMH: IOKa3aTenbHas M JorapudmMuyeckas
(yHKUIMH, UX CBOMCTBA M rpaUKH, HCIOJIB30BATh MX TpaQUKHA JJIs PEIICHUS
YPaBHEHUI;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oTpe/ieNieHNe TPUTOHOMETPHUUECKUX (DYHKIUI YUCIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku  GyHKIUN JUid  HCCIEAOBAaHUSA TPOIECCOB U
3aBHUCHUMOCTEH IpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHON
KU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

cBOOOJIHO OMEpUPOBATh TOHATUSAMHU: apuMeThdeckas U TeOMETpUUecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi TEOMETPHUIECKas MPOTPECCHs], TMHEHHBIN U
HKCIOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh MPOTPECCUU ISl PEIICHUs pealbHBbIX 3a/ad MPUKIATHOTO
XapakTepa,

cBOOO/IHO OTEPUPOBATH MOHATUSMHU: TTOCIEOBATELHOCTD, CIIOCOOBI 3aTaHUS
NOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCJIEOBATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MAJIbIX;

CBOOOMHO ONEpPHpPOBATh TMOHSATHSIMHU: HEMPEPBIBHBIE (DYHKINUU, TOYKHU
paspsiBa rpaduka GyHKIIMN, aCUMIITOTHI Tpaduka GyHKINH;

CcBOOOHO OIEpUpPOBaTh MOHATHEM: (QYHKIUS, HEMpepbIBHAs Ha OTpE3KeE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI JIs1 peLIeHUs 3a/1a4;



cBOOOJHO OMNEpPHpPOBaTh TMOHSATUSIMU: TIepBas W BTOpas MPOU3BOIHBIC
byHKIIMM, KacaTenbHas K TpaduKy QyHKIIHIH;

BBIYUCIIATH ITPOU3BOJIHBIE CYMMBI, NPOU3BEICHHS, YACTHOIO U KOMIIO3ULIUH
IBYX (DYHKIUH, 3HaTh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUM CMBICT MPOU3BOJIHON Jis
peleHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluyd  Hajl
MHO>KECTBaMU;

UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JyUisl ONMCAaHUs pealbHbIX
MIPOILIECCOB U SIBJICHUH, TP PEIICHUU 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: OIPEAEIICHUE, TEOpEMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTUYECKOTO 0OBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICA MOJYYUT CIECAYIOIINE
IIPEIMETHBIE PE3yJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4e€OHOTrO
Kypca «AnreOpa u Hayajla MaTEMaTUYECKOTIO aHaJIU3a»:

Yuciia ¥ BbIYHCICHHSA:

CBOOO/IHO ONEpUPOBAaTh TMOHATUSMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypPaJbHBIX M LEJIBIX YUCEN, MCIIOJIB30BaTh NPU3HAKU JIEIUMOCTH
nenbix yucen, HOJl n HOK naTypasbHBIX uMcen s pelieHus 3a1ay, IPUMEHATh
anroput™ EBKknnna;

cBOOOIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alUChIBATh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMM: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCIa B alreOpanyeckod u
TPUTOHOMETPUUYECKOH (hopMe, BBIMIOJIHATH apu(pMETHUYECKHE ONepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJTHO OMNEPHUPOBATh MOHATUSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJlbHbIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PpEIIEHHS C TMOMOUIBIO
PABHOCHJIBHBIX IIEPEXOJIOB;

OCYIIECTBISATh OTOOp KOpHEW TMpH PpEUIeHUH TPUTOHOMETPHUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUpOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEPHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIECTBHS, HAXOAUTh PEIICHUS



CUCTEMBI M COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHbBIX U
Jgorapu(pMUUECKUX YpaBHEHH U HEPABEHCTB;

pemarhb palMOHAJIbHEIE, UppalrOHaIbHbIE, NOKa3aTelIbHbIE,
jgorapu(pMUyUecKue UM TPUTOHOMETPUYECKHE YpPaBHEHUSI M  HEPABEHCTBA,
coJiepKalye MOAYJIU U IapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaK)K€ 3a/1a4 C MapaMeTpaMu;

MOJICIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHHWS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBUIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTPOUTHh TpaUKU KOMMIO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEIOBaHMSI U CBOIMCTB KOMIIO3UILIUU ABYX (QYHKIUH;

CTPOUTh T'€OMETPUYECKHE O00pa3bl ypaBHEHWH U  HEPABEHCTB HA
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJHO  OINEpPUPOBATH MOHATHAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
byHKIU;

OPUMEHATh (QYHKIUM Ui MOJEIUPOBAHMS U HCCIENOBAaHUS PEaJIbHBIX
IPOLIECCOB.

Havana maTeMaTH4eCcKOro aHaJIu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (PYHKIIMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HaMMEHbIIee 3HaUeHUsI (PYHKIIMHM HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh TMPOM3BOJHYIO [JIsl HAXOXKJECHUS HAWIYYIIero pElIeHUs B
OPUKIAAHBIX, B TOM 4YHMCIE€ COLUMAJIbHO-DKOHOMHMYECKHMX, 3ajadax, i
OTIpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMysod uiu
rpaukom;

CBOOOJHO  ONEpHUpPOBATH MOHATHSAMHU: [EpBOOOpa3Hasi, ONpeneIEHHBIMI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIMHA UM BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAUTh IJIOIIAAM IUIOCKUX (GUTYP U 0OBEMBI TEJ ¢ MOMOUIBIO UHTETpaa;

UMETh TMpPEACTaBICHUE O MAaTEMaTHYECKOM MOJCIMPOBAHUU Ha MpUMEpPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pemars NpUKIaJHbIEe 337a4d, B TOM YHUCIIE COLMAIBHO-3KOHOMHUYECKOTO U
(Gu3NYECKOT0 XapaKkTepa, CpeICTBAMU MaTEMaTHYECKOTO aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 29 1
YpaBHEHUS
7 ITocnenoBarenbHOCTH U POTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpoOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10
6 Harypanbhblie u 1ienpie yucia 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMeTrpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

MHO)KGCTBO, orcepanv HaaQ MHOKCCTBAMHU H UX CBOMCTBaA

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Huarpammsl Ditniepa-Benna

HpI/IMeHeHI/IC TCOPCTUKO-MHOKCCTBCHHOI'O allllapara AJId pCIICHUs 3aaa4d

Pannonaneublie yncna. OObIKHOBEHHBIE U AECATUYHbBIE APOOU, IIPOLIEHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

PanmonanbsHeie uncina. OOBIKHOBEHHBIC M IECATUYHBIC IPOOH, TPOIICHTHI,
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH

[Tpumenenue Apobeli U MPOIEHTOB IJIs PEIICHUs MPUKIIATHBIX 3a/1a4

[Ipumenenne nqpobei 1 MPOLEHTOB ISl pelIeHNs TPUKIAIHBIX 3a7a4

I[eﬁCTBHTCHBHBIe yncia. PalinoHaabHbIE U HUPpaliMOHAJILHBIC YHUCJIa

© 0 N o

ApudmeTrnueckue onepanuu ¢ 1eHCTBUTEIbHBIMU YUCIaMU

Moaynb AENCTBUTENBHOIO YMCIIA U €r0 CBOMCTBA

R R R R

11

[TpuOnkEHHbBIE BHIYMCIIEHUS, IPABUJIa OKPYTIICHUS, IPUKUIKA U OLlEHKa
pe3yJibTaTa BEIYMCIEHUM

12

13

OCHOBHBIE METO/IbI peIICHUS LIEIbIX U IPOOHO-PAIMOHAIBHBIX YPaBHEHHI
Y HEPaBEHCTB

OcHOBHBIC MCTOABI pCIICHUA LCIIbIX U IIpO6H0-paI_II/IOHaJ'ILHLIX ypaBHCHI/Iﬁ
" HCPABCHCTB

14

OcHOBHBIE METO/IbI PEIIEHUS LENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHHM
U HEPABEHCTB

15

MHoOrouseHsl OT OJHON EPEMEHHOU. JleleHre MHOro4jIeHa Ha




MHOTOYIEH ¢ ocTaTkoM. Teopema besy

16 MHorouieHsl ¢ nenbiMu kodddurrentamu. Teopema Buera

17 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI

18 Pemenue cucreM TMHEHHBIX YpaBHEHHUI

19 Matpuna cuctemsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTpULbl 2X2, 1
€ro T€OMETPUYECKUI CMBICI U CBOICTBA; BBIYMCIIEHUE €TI0 3HAUECHHUS

20 Onpenenurens MaTpULbl 2X2, €ro TeOMETPUUYECKUN CMBICI U CBOMCTBA; 1
BBIYUCIICHHUE €r0 3HAUCHUs

21 [Ipumenenue onpenenuTens Uisl peLIeHNs CUCTEMbl TMHEHMHBIX 1
ypaBHEHUI

22 Pemenue npuknaaHpixX 3aa4 ¢ MOMOILBIO CHCTEMBI JIMHEWHBIX YPABHEHUMN

23 Penienune npukinagHbIX 3aa4 ¢ MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHUH

24 KontponbHas padota: "Partmonanbubie ypaBHEHHUS! U HEPABEHCTBA. 1
CucreMbl TUHEHHBIX YpaBHEHUN"

o5 OyHKIMS, cr1ocoObl 3a1anus GyHKIMU. B3anMHo oOpaTHble (QyHKIMH. 1
Komnozumus GyHkimii

26 I'paduk pynkuun. dnemenrapHblie npeodpazoBanus rpaduKkoB QyHKIUN 1

97 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHuH pyHkiuu. Hynm 1
¢yskun. [IpoMexyTku 3HaK OCTOSTHCTBA

28 Yérusle u HeuéTHbIe QyHKUMU. [lepuoanyeckue pynkuuu. [IpomexyTku 1
MOHOTOHHOCTH (DYHKIIMU

29 Makcumymbl 1 MUHUMYMBI pyHKIMHA. Hanbosnbiiee 1 HauMeHblIee 1
3HaYeHHe (PYHKIUU HA IPOMEKYTKE

30 JluneliHasi, KBaJpaTU4Hasl U TpOOHO-TUHEWHAs PYHKIUU 1

31 DeMEHTapHOEe HUCCIIEI0OBAaHUE U TIOCTPOCHHE rPpapuKoB 3TUX (PyHKUIUN 1

32 DJIeMEeHTapHOE MCCIICIOBAHNE U TTOCTPOEHUE TPpapUKOB ATUX (PYHKITUH 1

33 Crenensb ¢ 1enbiM nokaszareneM. bunom Herorona 1




34 Crenens ¢ 1ensiM nokasarenaem. bunom Herorona 1

35 CrenenHast GyHKIUS C HATypaIbHBIM U IIENIBIM MOKa3areneM. E€ cBoiicTBa 1
u rpadux

36 Kontponsnas padora: "Crenennas pynkuus. E€ cBoiictBa u rpaduk” 1

37 Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHH U €T0 CBOMCTBA 1

38 Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €r0 CBOICTBA 1

39 [TpeoOpa3oBaHuUs YUCIOBBIX BBHIPAXKEHUH, COIEPKAILUX CTEIIEHU U KOPHU 1

40 [Ipeo6pa3oBanust YUCIIOBBIX BBIPAXKEHUM, COIEPIKALIUX CTENIEHU U KOPHU 1

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBHIPAXKEHUH, COIEPKAILUX CTEIIEHU U KOPHU 1

4 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS 1
UpPPaMOHATIFHBIX YPaBHEHUN

43 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/BI pEILICHUS 1
UppaIMOHATFHBIX YPaBHEHUN

44 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/BI pEIICHUS 1
UppalMOHATIBHBIX YpaBHEHUN

45 PaBHOCWIIBHBIE ITEPEXO/BI B PELIEHUN UPPALMOHAIBHBIX YPABHEHUN 1

46 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YpaBHEHHH 1

47 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUN UPPALUOHAIBHBIX YPAaBHEHUI 1

48 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUHN UPPALIMOHAIBHBIX YpaBHEHHH 1

49 CaoiicTBa u rpaduK KOpHs N-0i CTeNeHH Kak GyHKIIMH 00paTHOM cTeneHn 1
C HaTypaJIbHbIM TOKa3aTeneM

50 CaoiicTBa U rpaduK KOpHs N-0i CTeNeHH Kak GyHKIIMN 00paTHOM cTeneHn 1
C HaTypaJIbHBIM [TOKa3aTeaemM

51 KonTtponbHas padora: "CBoiicTBa 1 rpaguk KOpHs N-0H CTENEHH. 1
Uppanmonanbubie ypaBHeHUS"

52 CreneHb ¢ palMOHaJILHBIM IIOKA3aTeIeM U €€ CBOWCTBA

53 CreneHsb ¢ palMoOHAIBHBIM [I0OKA3aTENIEM U €€ CBOWCTBA




54 CreneHs ¢ pallMOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
55 [oxa3zatenpHast QyHKIMS, €€ CBOICTBA U TpaduK 1
56 Hcnonb3oBanue rpaduka GyHKIIUU 1)1 pEIICHUST ypaBHCHUI 1
57 Hcnonb3oBanue rpaduka GyHKIUU 1)1 pEIICHUST ypaBHEHUI 1
58 [Toxa3zatenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS TOKA3aTEIBHBIX 1
ypaBHEHHI
59 [Toka3zarenbHble ypaBHEHMs. OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUIt
60 [Toxa3zatenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHHIA
61 KonTtponbnas padora: "[lokazatensHas Gpynkus. [TokazaTenbHbie 1
ypaBHeHUA"
62 Jlorapudm uymucna. CoiicTBa jJorapudpma 1
63 Jlorapudwm gucia. CBoiicTBa iorapugma 1
64 Jlorapudm umncna. CoiicTBa jgorapudpma 1
65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1
66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1
67 [IpeobpazoBanue BeIpaKEHUN, COAEPKAIINX JTOTAPUDMBI 1
68 [IpeobpazoBanue BEIpAXKEHUH, COAECPIKAIMX JIOTApU(MBI 1
69 [TpeoOpazoBaHue BRIpAKCHHH, COIEPIKANTUX JToTapr(pMbI 1
70 Jlorapugmuueckas GpyHKIuUs, €€ CBOHCTBA U Tpaduk 1
71 Jlorapudmuueckas GyHKIus, €€ CBOMNCTBA U Tpaduk 1
72 Hcnonps3oBanue rpaduka QyHKIUN AJIs peLIEHUs] ypaBHEHHUI 1
73 Hcnonp3oBanue rpaduka GyHKIMU U1 PELICHUs] YpaBHEHUN 1
24 Jlorapupmuueckue ypaBHeHHS. OCHOBHBIC METOBI PELICHUS 1

Jorapu(pMUUECKUX ypaBHEHHM




Jlorapudmuueckue ypaBHeHus. OCHOBHbIE METObI PELICHUS

75 . 1
norapu(pMHUECKUX YpaBHEHHMA

76 Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIE METObI PEIIEHUS 1
JOrapu(pMHUUECKUX ypaBHEHUH

77 PaBHOCUIIBHBIE TTEPEXO0/IbI B PEIICHUH JIOTapU(PMUUECKUX YPaBHECHUN

78 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH JOrapu(PMUUECKUX YPaBHEHUH

79 KonTtponpnast padora: "Jlorapupmuueckas ynkuus. Jlorapupmuaeckne 1
ypaBHeHUA"

80 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHI'€HC YMCIOBOI'0 apryMeHTa 1

81 CuHycC, KOCUHYC, TAHI'€HC U KOTAHT€HC YMCIOBOIO apryMEeHTa 1

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC YUCIOBOTO apryMEeHTa 1

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOIO apryMeHTa 1

84 TpuroHomeTpuveckass OKpy>KHOCTb, ONIPEACTICHHE TPUTOHOMETPUIECKUX 1
(GyHKIMI YMCIOBOTO apryMeHTa

85 Tpuronomerpuyeckas OKpyKHOCTb, OIPEEeICHHE TPUTOHOMETPUUYECKIX 1
(GYHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BbIPAKEHUI 1

91 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1

92 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUI 1

93 [TpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX BBIPAKECHUH 1

94 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM 1

95 Pemenne TpuroHoMeTpHUUECKUX YpaBHEHUN 1




96 Pemenne TpuroHoMeTpHYECKUX YpaBHEHUN 1

97 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM 1

98 Pemenre TpuroHoMeTpHUUECKUX YpaBHEHUN 1

99 Pemenre TpuroHoMeTpHYECKUX YpaBHEHUN 1

100 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHUN 1

101 KoHnTtpoinbHast pabota: "TpUroHOMETPHUECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHUS"

102 ITocienoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BaTENILHOCTEH. MeTo 1
MaTeMaTHYECKOW WHIYKIIH

103 MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIE0BaTEIbHOCTU. McTopus aHanu3a 1
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust 1

105 I'eomeTpuueckas mporpeccust 1

106 beckoneuHo yObIBarolias reoMeTpruuecKasi mporpeccus 1

107 CymMma O0eckOHEYHO yObIBaroIIe reoMeTpruuecKoi Mporpeccuu 1

108 JInHEeNHBIN U SKCIIOHEHIMAIBHBINA pocT. Yncio €. Dopmysa CI0XKHBIX 1
HPOIIEHTOB

109 JInHenHbI U SKCIOHEHIMAIBHBIN pocT. Yucio e. opmyia ClI0KHBIX 1
TIPOIICHTOB

110 Hcronp30BaHue MPOTPECCHH TSl PEIICHHUST PEATbHBIX 3a/1a4 TPHKIIATHOTO 1
Xapakrepa

111 KonTtponsHas padora: "[locnenoBaTeabHOCTH U IpOrpeccuu’” 1

112 HenpepriBHblE GYHKIIMN U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB GyHKIUN 1

114 CaolicTBa (DyHKIMIT HETIPEPHIBHBIX HAa OTPE3KE 1

115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1

116 MeToa UHTEpBAJIOB ISl pEIICHUSI HEPAaBEHCTB 1




117 MeToa MHTEpBAJIOB ISl PEIICHUSI HEPAaBEHCTB 1
118 Meron MHTEPBAJIOB JUIsl PELIECHUS HEPABEHCTB 1
119 [IpumeHneHne CBOMCTB HEMPEPBHIBHBIX (DYHKIIMH JIJIs PEIICHUs 3a1a4 1
120 [IpumMeHeHne CBOMCTB HEMPEPBHIBHBIX (DYHKIIMH JIJIs PEIICHUs 3a1a4 1
121 [lepBas u BTOpast npon3BOIHbIC GYHKIIUU 1
122 Ornpezenenne, reOMETPUYECKHN CMBICT TIPOU3BOHON 1
123 Onpenenenne, GU3MUSCKUN CMBICI IIPOU3BOTHON 1
124 YpaBHeHHe KacaTeabHOU K rpaduky GyHKINN 1
125 YpaBHeHUEe KacaTeNbHOU K TpapuKy QyHKIUA 1
126 [TpousBoHBIE I€MEHTAPHBIX (PYHKUINH 1
127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMA 1
128 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHIA 1
129 [IpousBosHas CyMMbI, IPOU3BEACHMS], YACTHOTO M KOMIIO3ULIUU (YHKIUI 1
130 [Tpou3BoiHas CyMMBI, TPOU3BECHNS, YACTHOTO U KOMIO3UIIUH (PYHKIIHI 1
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenue, 060061IeHNE, cucTeMaTH3aIus 3HaHui: "YpaBHeHus" 1
133 [ToBTOpenue, 06001IIeHNE, cucTeMaTH3aIus 3HaHu#: "DyHKIN" 1
134 Wrorosas koHTposibHas paboTa 1
135 Wrorosast KoHTpoJbHAS paboTa 1
136 [ToBTOpEeHME, 0000IEHNE, CHCTEMATH3AIUs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10



11 KIIACC

Ne
n/n

KoandyecTBo 4acosB

Tema ypoka KonTpoJbHbIe
Bceero
padoTsbI

IIpakTHYeckue
padoThI

[IpuMeHeHne Npou3BOJHON K
WCCIICIOBAaHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenne npou3BOIHON K
nccaeaoBaHuio pyHKIMN Ha 1
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[TpuMeHeHre IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI

Haxoxxnenne HaunOobIIero u
HAaUMEHBIIETO 3HAYEHUS 1
HenpepbIBHON (YHKIIMU Ha OTpE3Ke

Haxoxxnenne HanOobIIero u
HAaUMEHBIIETO 3HAYEHUS 1
HenpepbIBHON (YHKIIMU HA OTPE3Ke

Haxoxnenne HanOOIBIIETO U
HaVMEHBIIIETO 3HAUEHUA 1
HEMpepbhIBHON (DYHKIIUU HA OTPE3Ke

10

11

12

Haxoxnenne HanOoIBIIETO U
HaVMEHBIIIETO 3HAUEHUA 1
HEeMPEPHIBHON (DYHKITMU Ha OTpPE3Ke

Haxoxxnenne HanOoIbIIero u

HAaUMEHBIIETO 3HAUEHUS 1
HEenpephIBHON (DYHKIIUU HA OTPE3Ke
Haxoxxnenne HanOoIbIIero u

HAaUMEHBIIIETO 3HAUEHUS 1
HeNnpepbIBHON (PYHKIIMU HA OTpE3Ke




13

[Ipumenenne npou3BOIHOM IS
HAaXOXJEHUS HAaUITY4dlIero
peleHus B MPUKIaAHBIX 3a7a4ax

14

[IpuMeHeHne Npou3BOJHON IS
HaXO0XJACHUS HaWIyqIlero
pelIeHns B IPUKIAIHBIX 3a7a4ax

15

16

17

[Ipumenenue npou3BOIHOMN IS
OnpeJIeJICHUsI CKOPOCTH U
YCKOPEHHUS IIpoliecca, 3aIaHHOTO
dbopmyIoit wiu rpadukoM
[Ipumenenne npou3BOIHOM IS
OTpeIeJICHUsI CKOPOCTH U
YCKOPEHHUS IIpoliecca, 3aIaHHOTO
dbopmyItoit wiu rpaduKkoM

Kommnosunus dyHkIimit

18
19

Kommosutus ¢yHKIMi

Kommnosurus ¢yHkimit

20

I'eomeTrpuueckue o6passl
YpPaBHEHUI HA KOOPJAWHATHOMN
IIJIOCKOCTH

21

I'eomeTrpuueckue o6passl
YpPaBHEHUI HA KOOPJAWHATHOMN
IJI0OCKOCTH

22

23

KonTponbHas pabora:
"UccnenoBanne QyHKIHI C
MTOMOIIIBIO TTPOU3BOAHOM"

ITepBooOpa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpazHbIe AIEMEHTAPHBIX
dbynkuwmii. [IpaBuia HaxoXIeHUS
NepPBOOOPA3HBIX

25

26

27

[TepBooOpazHbIe AIEMEHTAPHBIX
¢ynxuii. [IpaBuna HaxoXKACHUS
epBOOOPA3HBIX

Nurerpai. I'eomerpuyeckuii
CMBICJ UHTETpaja

Brruncnenue onpenenéHHOro
uHTerpaia no popmysne Herorona-
JleiiOHuna

28

Brrunciienune onpenenéHHoro
uHTerpana no gopmyne Horotona-




JleiOunLa

29

30

31

[IpumeneHnne nHTErpaia s
HaXO0XICHUA HHOHI&I[eﬁ IIJTIOCKHUX
duryp

[Ipumenenue nunuTerpana Jyis
HaXO0XACHUS 00bEMOB
FE€OMETPUUYECKUX TET

[Ipumepsl pereHuit
mudepeHInaTbHBIX YPaBHCHUM

32

33

34

[Ipumeps! periennit
mudQepeHIranbHbIX ypaBHEHUH
MaremaTHueckoe MOJEINPOBAaHHUE
peabHBIX MTPOLECCOB C MOMOILBIO
i QepeHIranbHbIX ypaBHEHUH
KonrponbHas pabora:
"[TepBooOpa3zHas u uHTErpan”

35

36

37

Tpuronomerpuieckue GyHKINH,
UX CBOMCTBA U rpapuKku

Tpuronomerpuueckue GyHKIHIH,
WX CBOICTBa U rpaduku

Tpuronometrpuyeckue GyHKIHH,
WX CBOWCTBA U rpaduku

38

39

40

41

Tpuronomerpuieckue GyHKINH,
UX CBOWCTBA U rpapuKku

Tpuronomerpuueckue GyHKIUH,
UX CBOICTBa U rpaduku

OT10op KOpHEi
TPUTOHOMETPHYECKUX YPaBHEHHI C
MOMOIIBIO TPUTOHOMETPUIECKON
OKPYXHOCTH

OT160p KOpHEN
TPUTOHOMETPHYECKUX YPaBHEHHI C
MOMOIIBIO TPUTOHOMETPUIECKON
OKPYXKHOCTH

42

OT160p KOpHEN
TPUTOHOMETPUYECKUX YPABHEHHH C
MOMOIIBIO TPUTOHOMETPUYECKOMH
OKPY>KHOCTH

43

OT160p KOpHEN
TPUTOHOMETPUYECKUX YPABHEHUM C
MOMOIIBI0 TPUTOHOMETPHUYECKON




OKPY>KHOCTH

Pemenne TpuroHoMeTpruuecKux

44
HEPABCHCTB

45 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenne TpuroHoMeTpuIeCKIX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHMA.
Tpuronomerpuyeckue
HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
UppaIlMOHATFHBIX HEPABEHCTB

58 OCHOBHBIE METOBI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PELICHUS
HppalMOHATFHBIX HEPABEHCTB

61 I'padmyueckue MeTOBI pelIcHUS
HPPAIMOHATILHBIX YPaBHEHUI

62 I'padmyueckue MeTOABI pelICHUS

MPPALMOHAIIBHBIX YPABHEHUN




63

I'paduueckue MeTOIbI pELICHHUS
MOKa3aTeNbHBIX YPaBHCHUN

64

65

I'padmyeckue MeToAbI pelieHUs
MMOKa3aTeIbHBIX HEPABEHCTB

I'padmueckue MeToabl pemeHus
Jorapu(MUUECKUX ypaBHEHUI

66

I'padmueckue MeToAbI pelieHUs
JorapupMHUUECKUX HEPABEHCTB

67

68

69

I'padmueckue MeToAbI perieHUs
norapuMIUYECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U
Jorapu()MUYECKUX ypaBHEHUI
I'padmyeckue MeToabI pemieHUs
MOKa3aTeIbHBIX U
norapu()MUYECKUX ypaBHEHUI

70

I'padmyeckue MeToabI pemicHUsS
MOKAa3aTeIbHBIX U
norapuMUIECKUX HEPABEHCTB

71

72

73

74

75

I'padmyeckue MeToabI pemieHUs
MOKAa3aTeIbHBIX U
norapuMUIECKUX HEPABEHCTB

KonrponbHas pabora:
"HppanmoHanbpHeIe,
MOKa3areabHbIE U
norapu@muueckue HepaBeHcTna"

KomiiekcHele yncna.
AnreGpanyeckas u
TpUTrOHOMETpHUecKast (popMBI
3aIUCH KOMIUIEKCHOT'O YHCiIa

KomriekcHele yncna.
AnreGpanyeckas u
TpUTrOHOMETpHUecKast (popMBI
3alMCH KOMIUIEKCHOTO YHciIa

Apudmerrueckue orneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

77

78

Apudmerrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCECII
Ha KOOp,[[HHElTHOﬁ INJIOCKOCTH

N300paxeHne KOMITJIEKCHBIX YHCET




Ha KOOPJIMHATHOM IIIOCKOCTH

79

80

®opmyna Myaspa. Kopuu n-oit
CTENEHU U3 KOMIIJIEKCHOTO YUCIIa
®opmyna Myaspa. Kopuu n-oit
CTENEeHU U3 KOMITJIEKCHOTO YHUCIIa

81

[TpuMeHeHnEe KOMILICKCHBIX YHCE
IUISL peleHus: GU3NIECKUX U
reOMETPUYECKUX 33714

82

83

Konrponsnas pabora:
"KoMIuiekcHble yncia"

HaTypaJ'IBHI)IC " 1eJIbIC Ynuciia

84

85

86

HarypanbHsle u nensie yucia
IIpumeHeHne MpU3HaKoB
JEJIMMOCTH LIEJIBIX YUCEI
[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBIX YUCEI

87

88

89

[IpuMeHeHne npu3HaKoB
nenumoctu nenbix yucen: HOJl u
HOK

[IpumeHeHne npu3HaKoB
JenuMocTH HenbiX uncena: HOJ u
HOK

[IpumeHeHne MpuU3HAKOB
JEIMMOCTH LIE€JIBIX YHCEN: OCTaTKH
10 MOAYJIIO

90

[IpuMeHeHne npu3HaKoB
JEIMMOCTH LIEIIBIX YUCEN: OCTaTKU
10 MOZYJIIO

91

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEJIBIX YUCEIL:
anroput™ EBKIuaa 1uis pemeHus
3a/1a4 B LEJIBIX YUCIIAX

92

93

94

Kontponbnas padota: "Teopust
LEJIbIX Yncen”

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

95

OcHOBHBIE MCTOJbI pCHICHUSA




CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPaBHEHUHN

96

97

98

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
HMPPALMOHAIIBHBIX YPABHEHUN

OcCHOBHBIE METOBI PEIIEHUS
CHUCTEM U COBOKYITHOCTEH
[I0KA3aTeNIbHBIX YPAaBHEHUM

OcCHOBHEBIE MCTOJbI pCHICHUSA

CUCTEM U COBOKyrIHOCTCﬁ
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METO/IbI pEIICHUS
CUCTEM U COBOKYITHOCTEMH
norapu()MUYECKUX ypaBHEHUI

100

OCHOBHBIE METO/IbI PETLICHUS
CUCTEM U COBOKYITHOCTEH
JorapuMUIECKUX ypaBHEHUI

101

[TpumeHeHHe cHCTEM K PEIICHHIO
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HayKu U
peanbHOMN )KU3HU, HHTEPIIPETAIIS
MOJTyYCHHBIX PE3yJIbTaTOB

102

[IpuMeHeHMe crcTeM K peleHUI0
MaTeMaTHUYeCKUX 3a7ad U 3a7a4 u3
pa3aMyYHbIX 00JacTel HayKH U
peasIbHOM JKU3HU, UHTEPIIPETALINS
MOJIyYEHHBIX PE3yIbTaTOB

103

IIpuMeHeHnEe HEpaBEHCTB K
PELIEHUIO0 MaTEMAaTHYECKHUX 3a/1a4
U 337124 U3 pa3In4HbIX o0acTen
HayKH{ U peaJIbHOW KU3HH,
MHTEpIpETALUs NOJIY4CHHBIX
pe3yabTaToB

104

Kontposnbnas pabora: "Cucremsi
paIMoHaIBHBIX, UPPANMOHATEHBIX
MOKAa3aTeIbHBIX U
Jorapu(MUIECKUX ypaBHEHUN"

105

106

ParnmonansHble ypaBHEHUS €
rnapaMmeTpamu

PanmonansHble HEpaBEHCTBA C
rapaMeTpamu

107

PaunonanbHBIE CUCTEMBI C




napameTpamu

108

109

HppannoHaiibHbie ypaBHEHUA,
HEpaBEHCTBA C MapaMeTpamMu

HppanmoHanbHble CUCTEMBI C
rnapameTpamu

110

ITokazarenbHblE ypaBHEHUS,
HEPAaBEHCTBA C IapaMeTpamMu

111

112

[TokazarenabHbIe CUCTEMBI C
napameTpamu
Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C apaMeTpaMu

113

114

115

Jlorapudmudeckue CUCTEMBI C
napameTpamu

Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

Tpuronomerpruyeckue HepaBeHCTBA
C mapameTpaMu

116

117

118

119

120

TpUroHomeTpu4ecKue CUCTEMBI C
rapameTpamu

ITocTpoenue u ucciegoBanue
MaTEMaTHYECKUX MOJENEH
peanbHBIX CUTyallUi C IOMOLIBIO
YPaBHEHUH C ITapaMeTpamu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENEN
pEAJIbHBIX CUTYalUi C TIOMOILBIO
CHCTEM YpaBHEHHUH C mapaMeTpaMu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENEN
pEaJIbHBIX CUTYalU C TIOMOILBIO
CHCTEM YpaBHEHHUH C mapaMeTpaMu

KontponbHas padora: "3anaun ¢
napaMerpamu’

121

[ToBTOpenme, 0600MIEHNE,
cucTeMaTu3alis 3HaHuH:
"VpaBHeHus"

122

123

[ToBTOpenue, 06001IeHNE,
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[ToBTOpeHME, 00001IECHNE,

126 CUCTEMAaTHU3aNI SHAHUN:
"HepaBencrna"
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127 CUCTEMAaTH3aN 3SHAHUN:
"[IpousBoaHas u e€ mpuMeHeHue"
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucia v BBIYUCIICHUS
11 OnepupoBaTb MNOHATUSAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U A€CATUYHAs IpOOb, IPOLIEHTHI
12 BeimonuATe  apudmMeTrnyeckue — OomepalMd ¢ PAalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 BbInonHATe NpubamkEHHbIE BBIYMCICHUS, UCIIONb3Ys MPaBUJIa OKPYTIIEHUS,
' JeNaTh MPUKUAKY U OIICHKY pe3yJbTaTa BEIYUCICHHIH
OnepupoBaTh HNOHATUSAMM: CTENEHb C LIEJIBIM IOKa3aTelleM, CTaHAapTHas
14 dopma 3amMcu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypaJbHOM CTENEeHH;
' UCIMOJIb30BaTh MOAXOANYI0 (OPMY 3aIUCH JAECHCTBUTEIBHBIX YHCEN JUIS
pelLIeHMs IPAKTUYECKHX 3a/1a4 U IPECTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJIEHOTO YIJIa;
1.5 UCMOJNb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (DYHKIMH
2 VYpaBHEeHMS 1 HEpaBEHCTBa
OnepupoBaTh MOHATUAMHU: TOXAECTBO, ypaBHEHHME, HEPaBEHCTBO, IIEJOE,
2.1 panroHaIbHOE, UppalnoHalbHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
59 BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M peraTh
' TPUTOHOMETPUUECKUE YPABHEHHUS
BeimonHATe TpeoOpa3oBaHus HENbIX, PAMOHANBHBIX W WpPPAIlHOHATBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlMOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHHMs M HEPaBEHCTBA [UIl pPELIEHHUsS MaTeMaTHYeCKUX
' 3a]a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTe HayKu U pealbHOM KU3HU
MogenupoBaTh peajbHbIE CUTyallMd Ha s3blKe anredpbl, COCTABIATH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, UCCIENI0BATh
MOCTPOCHHBIE MOJIENIM C MCIIOJIb30BAaHUEM arlrapara ajareopsl
3 OyHkmy 1 rpaduku
OnepupoBaTh MOHATUAMH: (QYHKIHUS, CIOCOOBI 3agaHusl QyHKIMH, 00JIaCTh
3.1 onpezieNieHuss M MHOXKECTBO 3HaueHH ¢yHkuuu, rpaduk QyHKIUY,
B3alMHO OOpaTHbIE PYHKIIMU
3.2 OnepupoBaTh NOHATHAMU: UYETHOCTb M HEUETHOCTh (QYHKUMH, HYIH




(byHKLINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku QyHKITUN A1 pEIICHUS] ypaBHEHHI
34 Crtpouth U yuTaTh rpaduKy TUHEWHOW (PYHKINHU, KBAAPATHUHONW (PYHKIIUH,
CTeneHHON (YHKIMH C LENbIM MoKa3aTelieM
Hcnonw3oBarh rpaduku (GyHKIMHA JIT  UCCICIOBAHHS MPOIECCOB U
3.5 3aBUCHUMOCTEH MpHU pEIICHWU 3a7ad W3 JAPYruX y4eOHBIX MPEIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETHIMHAMHU
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTh TMOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyeckas U
' reoMeTpUYecKas Iporpeccuu
42 OnepupoBaTh TOHATUSAMHU: OECKOHEYHO YyOBIBAIONIas TE€OMETpHUYECKast
' nporpeccusi, cyMmMa 6€CKOHEYHO yOBIBAIOIICH reOMETPUIECKON IPOTPECCHH
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATEIBHOCTEW W MPOrPECCUU IS
' pEIICHUs peasbHBIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJis  ONUCAHUA
52 peabHBIX MPOIECCOB U SBJICHHM, IPU PEIICHUU 3a7a4 U3 APYTUX yueOHBIX
MPEAMETOB
53 OnepupoBaThb  MOHATUSMHU:  ONpENENICHHE,  Teopema,  CJeJICTBUE,
JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeILHOW MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYHUCICHUS
OnepupoBaTh MNOHATUSAMH: HATypaldbHOE, LEJIO€ YHUCIO; HCIOIb30BaTh
1.1 MPU3HAKK JEIUMOCTH ULEJIbIX YHCEN, pa3IoKEHUE YHCIIa Ha MPOCTbIE
MHOXHUTENH JIJIs1 PeIIeHUs 3a7a4
1.2 OrnepupoBaTh MOHITHEM: CTETIEHB C PAIIMOHATLHBIM TOKa3aTelieM
13 OrnepupoBaTh MOHATUSIMH: JIOTapU(M YHUCITA, ACCATUYHBIC U HATYpaJIbHBIC
' sorapruQGMsI
2 YpaBHEHUS 1 HEPABEHCTBA
[IpumMeHaTh CcBOWCTBa CTENMEHW JUIA TPEeoOpa3oBaHUS  BBIPAKCHHM,
2.1 OTIEpUPOBATh TMOHSATHUSMH: TOKA3aTEIbHOE YpPaBHEHHWE W HEPABEHCTBO;

pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHHﬁ U HCPABCHCTB




BeimonHATe TpeoOpa3oBaHUs BBIPAKCHHM, COJEPXKALIMX JOrapu(MBbI;

2.2 ONEpPUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB
2.3 HaxonuTh pemeHus npocTeHImX TpPUrOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMU: CUCTEMA JIMHEHHBIX YpaBHEHHH M €€ pelleHue;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS pelIeHUs MPaKTHUYECKUX
3aja4
55 HaxonuTh peieHns npocTelnx CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX
' YPaBHEHHH U HEPaBEHCTB
MogenupoBaTh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIAThH
2.6 BBIPQXCHUSI, YpaBHEHMs, HEPABEHCTBA U CHUCTEMBl IO YCIOBUIO 3aJauH,
HCCIIEIOBATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BaHUEM amrapara areOpbl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLHH, TOYKH SKCTpeMyMa (DyHKIUHM, HauOojblliee MU
' HalMEHblIIee 3Ha4eHUs (PYHKIMHM HAa IPOMEXKYTKE; UCHOJIb30BAaTh UX JUIS
uccieoBaHus QyHKIMM, 33JaHHOM IrpaduKoM
OnepupoBaTh NOHATHAMH: TPAPUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKUX (PYHKIUH; W300pakaTb WX Ha KOOPAMHATHON
IUIOCKOCTH M UCIOJIb30BATh JIJIs pEIIEHUs] YpaBHEHHUH U HEpaBEeHCTB
33 N300pakaTh Ha KOOPAWHATHOH IJIOCKOCTH TpaMKK JIMHEHHBIX YpaBHEHHHA
' Y MCTIOJIb30BATh UX JUIS PEUICHUSI CHCTEMBI JIMHEHHBIX YpaBHECHUN
34 Hcnonb3oBate rpaduku ¢GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH
4 Havana maremaTndeckoro ananusa
OnepupoBaTh MOHATUAMU: HETIpepbIBHAs QYHKIINS, TPOU3BOIHAS (DYHKIINH;
4.1 MCIIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUN CMBICI MPOU3BOAHON JUIS
pemieHns 3a1a4q
4 HaxonuTe  MpOM3BOAHBIE  DJIEMEHTAapHbIX  (QYHKIUHM,  BBIYHCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUH
Hcnonp3oBaTh  OPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, MPUMEHATh pE3yJbTaThl MCCIEAOBAHHS K
MOCTPOCHHIO IPahuKOB
44 Hcronp30BaTh MPOM3BOIAHYIO ISl HAXOXKACHWS HAWJIYYIIETO PEIIeHHS B
' NPUKIIAJHBIX, B TOM YHCJIE CONMAThHO-YKOHOMUYECKHX, 3a/1auax
45 OnepupoBaTh MNOHATHUSMM: TEpBOOOpa3Has M HWHTErpai; IOHHUMATh
' reoMEeTpUYECcKUil U (PU3MUECKH CMBICIT HHTETpaja
46 HaxonuThk nmepBooOpa3Hble 3JI€MEHTAapHbBIX (YHKINN, BBIYUCIATh UHTETPall
' no ¢opmyine Hetorona — JleiiOHuna
47 Pemrate mpukiagHbIe 3a/1aud, B TOM YUCIIE CONHUATBHO-PKOHOMUYECKOTO U

(u3r9ecKoro xapakrepa, CpeJIcTBAMU MAaTEMaTHYECKOTO aHAIIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Kox
1 Yucna v BBIYKCICHUS
Panuonanphple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOU, IMPOLIEHTHI,
11 OeCKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(pMeTHIECKUe ONepalty ¢ palMoOHaIbHBIMU
' qHCcIaMu, TpeoOpa30BaHUs YUCIOBBIX BhIpakeHU. [IpruMenenue npodeii u mporeHToB
JUISl peLeHUs IPUKJIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U pealbHOW KU3HU
JeiicTBuTenpHble Yncia. PanoHanbHble U MppaLMOHAIbHbIC Yiciaa. ApudMeTniecKkue
1.2  omepauuu c AEHCTBUTEIbHBIMM uuciaMH. [IpuOnrxkéHHbIE BBIYMCICHUS, NpaBUIIA
OKpPYIJICHUS, IPUKHJIKA U OLICHKA PE3yJIbTaTa BbIUMCICHUM
Crenensb ¢ nienbiM nokaszareneM. CtangapTHas popmMa 3anucu AeCTBUTENFHOTO YHCIA.
1.3 = Hcnonw3oBanue noaxojsiiei Gopmbl 3alMCHU ASHCTBUTEIbHBIX YHMCEN Ul PELICHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHbIX
14 Apudmerndeckuii KOpeHb HaTypaslbHOW cTereHH. [leiicTBus ¢ apupmMeTndecKuMu
' KOPHSIMU HaTypaJbHON CTENIEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1  ToxnaecTBa M TOXJIECTBEHHBIC TIPEOOPa30BaHUS
29 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
' bopmysl
53 VYpaBHeHHe, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4  Pemenue 1enbIx U ApoOHO-PALMOHATBHBIX YPABHEHNU U HEPABEHCTB
2.5 Pemenne nppanimOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
57 [TpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHX 3a]1a4 U 3a/1a4 U3
' pa3INYHbIX 001acTe HAYKU U peallbHOM KU3HU
3 @OyHKIMH U TpaduKu
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk QyHkinun. BzaumHOo oOparHbIE
' (GyHKIUH
3. Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHknum.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUN
33 Crenennas GyHKIMSI C HaTypaJbHBIM U TIEJIBIM TTOKa3aTeneM. EE cBoiicTBa u rpaduk.
' CaolicTBa U rpauK KOpHsI N-Oi CTENEeHH
3.4  TpuroHomeTpuueckasi OKPYXHOCTb, OINpEAEICHHE TPUTOHOMETPUUECKUX (DYHKIIHI




YKCJIOBOTO apryMeHTa
4 Hauana maremMaTHueckoro aHaimsa
41 [locnenoBaTenbHOCTH, CIOCOOBI 3aJaHUSl  IOCIENIOBATEIBHOCTEH. MOHOTOHHBIE
' [10CJIE10BATEIbHOCTH
Apudmernueckass u TreoMeTpuueckas mporpeccud. beckoHeuHo —yObIBaromas
4o | TEOMETpHYeCKas MPOrpeccHs. Cymma OeCKOHEYHO YOBIBAIOIIEH TeOMETpHUYECKON
' nporpeccur. ®dopmyna CIOXKHBIX IPOUEHTOB. lcnosp30BaHuME NIPOrpeccUM Ul
peleHts peabHbIX 3ajjau MPUKIIAHOTO XapaKTepa
3) MHoxecTBa U JIOTHKA
MHoxecTBO, omnepauuu Haja MHoXxectBamu. [luarpammsl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara Jjsl ONMCaHUs peajbHbIX
IPOLIECCOB U SIBJICHUH, TP PELLICHUU 3aJ]ad U3 APYTUX YYEOHbIX IIPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kona IIpoBepsieMbI 3J1€MEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
11 Harypanbuble u nensle uncia. Ilpu3Haku AeIMMOCTH LEbIX Yncell
1.2 Crenensb ¢ pallMOHAIBHBIM ITOKa3areiaeM. CBOWMCTBA CTEIEHU
13 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHH, copepKaluX Jorapu(mbl
2.2 [TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM MOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHbIC ypaBHEHHS U HEPAaBEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA
26 CucTeMbl TUHEHHBIX ypaBHEHUH. PellieHne npukiia HbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEUHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH palliOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
58 [TpuMeHeHne ypaBHEHM, CHCTEM M HEPABEHCTB K PEIICHHUIO MaTEMaTHYECKHUX 3a/1a4
' W 3aJ1a4 U3 pa3IMyYHbIX 00acTel HAyKH U peasibHOM KU3HU
3 OyHKIHH U TpaduKu
Oyukuus. Ilepuonnueckue ¢yHkuu. I[IpomMexxyTKH MOHOTOHHOCTH (YHKIUH.
3.1 Makcumymbl ¥ MUHUMYMBl QyHKIUU. HauGomnpliee W HauMeHblIee 3HAYEHUE
(GYHKIIMHM Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U rpaduKu
3.3 [TokazarenbHas u morapupmMudeckas GyHKINU, HX CBOHCTBA U rpaduku




3.4

Ucnonb3oBanue rpadukoB GyHKIUN 1T peICHUS] YPAaBHEHUH 1 THHEWHBIX CUCTEM

Hcnonp3zoBanue rpadmkoB GyHKIIAN JJIs1 UCCIICTIOBAHMSI TIPOIIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpbIE BO3HHUKAIOT NpPU pEIIeHUH 3a7ad W3 JPYIHX YUYEOHBIX IPEIMETOB H
pEaTbHOM KU3HU
4 Hauana maremarnyeckoro aHaamsa
4.1 HenpepsiBabie pyHKInu. MeTo] MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas pyHkuuu. ['eomeTpuueckuii 1 PU3NIECKUA CMBICT TPOU3BOTHOM
43 [IpousBoanbie sneMeHTapHBIX (GyHKUUHA. DOpMyIbl HaXOXKICHHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEICHUS M YaCTHOTO (DYHKIUN
[IpumeHeHre mNPOU3BOIHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 SKCTpeMyMbl. HaxoxaeHne HaunOOJbIIer0o W HaMMEHBINEro 3HaueHus (yHKIUU Ha
OTpe3Ke
[TpumeHeHne TPOU3BOHON I HAXOXACHUS HAWIYYILIEro PELICHUS B MPUKIATHBIX
4.5 3aayax, JUIsl OMpeAeNieHUus] CKOpPOCTH TMpoIllecca, 3aJaHHOro (HopMyloNn uiIu
rpaduKom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
4.7 WuTerpan, ero reoMeTpuueckuii 1 (HuU3NYecKuii cMBIC. Bbluncienue uHTErpana mo

dbopmyne Hetotona — JleiiOuuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTaTaM O0CBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, NpPHU3HAK, J0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUH;
MMPOBOAUTL AOKA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHUHA 3a1a4, OLICHUBATb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
qHclie U3 IPYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBAThH MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 33124

YMeHue onepupoBaTh MOHATHSIMHM: HATypaJbHOE YHUCIO, LIEJI0€ YHCIIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HAaTYpAJIbHOM CTENEHH, CTENIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTENIeM,
JorapupmM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PALMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIONb30BaTh MPU3HAKU AETUMOCTH, HAUMEHBIINH 00l
JIenuTenb W HauMEHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3MIIMOHHBIMA CHCTEMaMHU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3zoBaHus
BBIP@KEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPAKEHUH;  yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nociaca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, IreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO yObIBaromass reoMeTpuyeckas MporpeccHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucu  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MNOHATUAMHU: pPALUOHAIBHBIC, HWPppalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTEM; YMCHHUC PpCUIaATb YpPAaBHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, MX CHCTCMbI IJId PCIICHHUA MATCMAaTHYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (PYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GbyHKLINHU, KCTpeMyM (DYHKIMHM, HauOojblllee U HaUMEHbIIEEe 3HAYCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMs, aCUMITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
MHTETpajl; YMEHHME HaXOAWTh AaCHUMMTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIM;
YMEHHE HCIIONB30BaTh MPOU3BOAHYIO Ul HCCIENOBaHUS (DYHKIHA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HA4YeHUs QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOIAHYIO ISl HAXOXICHHUSI HAWIydlIero
pelieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

(bu3HYecKUX 3a/adax; HaXOJUTh TUIOMIAJAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

NOMOILEI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, oOpaTHas (yHKIUS,
KOMITO3UIMST (DYHKUUMH, JTUHEeWHas QYHKIHUS, KBagpaTUUHas QYHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeIbHAs M
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH H3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(QUKH Uil W3YYEHHs MPOLIECCOB M 3aBUCHMOCTEH, MPHU
pEUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIUYHMHAMU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (PYHKUMH Ui pelIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/a4l U3 00JacTU YNpaBJIEHUS JUYHBIMU U CEMEWHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB, YMEHUE MOJEIUPOBATH
pealbHBIE CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HU3BJIeKaThb, MHTEPIPETHPOBATH
nH(pOpMalLKIo, NMPEACTABICHHYIO0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUH; NPEACTABIATh
uHpOpMaNMi0O C TOMOIIBID TabiWIl W JWarpaMM; HCCIIeI0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHue OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT U CIIy4aiiHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpapUUEcKHX METOJIOB; IPHUMEHSThH
GOpMyIBI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, (hopmyny beprHymm, koMOuHaTOpHBIC (HaKTBI U (OPMYIIBL;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pACIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENWYMHBI, (QYHKIUW paclpeicieHHs U  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIHFHOTO M HOPMAJIBLHOTO paclpeieiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /IS pelleHUs 3a/1ad,
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIIESCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, MEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0O  TEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATbHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICIb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUDIOCKUN YIroJl, JBYIPaHHbIN
yroJi, TpEXIPaHHBIM Yroj, CKpPEeIUBAIOIIUECS NPAMbIE, apauIeIbHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCT@I\/JI, yrojia MEXAy IPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyca, HWIHHIApa, O0BEM Kyda,
MNPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napauiCJbHbIE OCH HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HUWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
bopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWMCTBAaX M MpPHU3HAKAX TI'€OMETPUYECKUX (HUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHupUKanuioo Guryp Imo
pa3NIWYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITMYUHBI
(MHA, yroJ, IUIOMIAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3YYCHHBIE (OPMYIBI U METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIApA, TUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUICNICITUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (bI/Il"yp

12
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YMmenue ONCpUPOBATh TOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC MPOU3BCIACHUC, YIroll MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[HHaTHLIP’I MCTON
JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘I€6HBIX nmpeamMcTOB
YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIsA pCIICHUA 3a/la4r,; IOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHP'I; YMCHHUC pacCiio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUYCCKUX

OTKPBITUI POCCUICKON U MUPOBOW MaTeMaTHUYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 UYucia v BBIYUCICHHS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJlbHOW cTereHH. J[eHCTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1ensiM nokaszarenaeMm. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTeHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl

JlelictBuTenpHble  4Hcna. ApudMETHYECKHE ONEpalud C JCHCTBHUTEIBbHBIMU
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPAaBUIIA OKPYTIICHHS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUYEcKre ypaBHEHUS

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C APAMETPAMHE

2.11 Marpwuiia cuCTeMbl JTMHEWHBIX YpaBHEHHH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIMH U TpaduKH




OynHkuus, cnocodbl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3aunmuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIuMn
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMi ¢yHkuuu. Hymm ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBl (pyHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKLUMS C HaTypalbHbIM M LEeNbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenbHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolcTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyiia CII0KHBIX TPOLIEHTOB
4 Hauana MmaTemaTnieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe F€eMEHTAPHBIX (YHKIIUN
[TpumeHeHHe MPOU3BOAHOM K HCCIENOBaHUIO (YHKIMM HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpa3znas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 Ceomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
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