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MNOACHUTEJIBHASA 3AIINCKA

Y4eOnpIil Kype «Anredpa U Havajga MaTeMaTHIECKOTO aHAJIN3ay» SBISICTCS OJHUM
13 Hanbojee 3HAYMMBIX B MPOTrpaMMeE CpPEHEr0 O0IIero oOpa3oBaHUsl, MOCKOJIBKY, C
OJIHOM CTOpPOHBI, OH OOECIEeYMBAET HUHCTPYMEHTAIbHYIO 0a3y [JIsi U3Y4YeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroil CTOpOHBI, (HOPMHUPYET JIOTHUYECKOE U
abCTpaKTHOE MBIIUICHHE OOYy4YaloIMXCSd Ha YPOBHE, HEOOXOJIMMOM JUIsi OCBOCHHS
nH()OpPMATHKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH W JPYTUX IUCIUILINH. B
paMKax JaHHOTO Y4eOHOTO Kypca 00y4arolIHecs: OBJIaJIeBAIOT YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOM HayKH, KoTopas (OpMyIUpPYyeT CBOM JOCTHKEHUS B MaTeMaTU4YECKON
dbopwme.

VY4eOHbIi Kypc anre0psl 1 Hayaa MaTEMaTHYECKOTO aHAIN3a 3aKIabIBAET OCHOBY
JUIS.  YCIEHIHOTO OBJIQJICHUS] 3aKOHAMU (PU3UKUA, XUMHUHM, OHOJOTHHM, MOHUMAaHUS
OCHOBHBIX TEHJEHIMM pPa3BUTHUS SKOHOMHUKH W OOIIECTBEHHOM >KU3HM, MO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO MCIOJB30BaTh UX JJIs JIaJbHEHIIIEro 00pa30BaHus U B TOBCEAHEBHOM KU3HHU.
B To xe Bpemsi oBlajieHHE aOCTPaKTHHIMM W JIOTMYECKU CTPOTUMU KOHCTPYKIMSIMU
anreOpbl 1 MaTeMaTUYECKOTO aHalIn3a pa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHUHHOCTb, JOKA3bIBATh YTBEPKICHUS C IOMOIIBID HMHIYKIUU U
paccyXnatb  JEAyKTUBHO,  HCIOJb30BaTh  OOOOIIEHHE U  KOHKPETH3AIHIO,
abcTparupoBaHue U aHAJIOTHIO, (POPMUPYET KPeaTUBHOE U KPUTHUECKOE MBIIIJICHHE.

B xome wu3ydeHuss y4eOHOro Kypca «Ainredpa W Hayaja MaTeMaTUYECKOTO
aHaiau3a» oOydyarolMecsi TMOJIy4aloT HOBBIM OMNBIT PEIICHUS MNPUKIATHBIX 3ajaad,
CaMOCTOSITEJIBHOTO TTOCTPOCHUSI MaTEMaTHUYECKUX MOJIENEH peallbHbIX CHUTYallHid,
WHTEPIIPETAlUH TOJYUYEHHBIX PEHIEHUN, 3HAKOMSTCA C MPUMEpPAMH MATEMaTUUYECKHUX
3aKOHOMEPHOCTEHN B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIJTAIOIIUMUCS MAaTEMAaTUUYECKUMHU
OTKPBITUSIMUA U UX aBTOPAMH.

VYuebHblii Kypc o0OnagaeT 3HAUYUTEITBHBIM BOCIUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBI  peanu3yeTcss Kak depe3 ydeOHbI  Marepuan, CHOCOOCTBYIONTUI
(GbOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U uepe3 cnenuduky ydeOHOM
NEATEeIbBHOCTH,  TpeOyroIlel  MPOJOJDKUTEIbHOW  KOHILEHTPAllMM  BHUMAaHUS,
CaMOCTOSTEJIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJyYEHHBIN pe3ybTarT.

B ocHoBe metonuku oOydeHus ainreOpe W HavajgaM MaTeMaTU4YeCKOro aHalln3a
JICKHUT IEATCTLHOCTHBIA TPUHITUT O0OyYCHHUS.

B ctpykrype ydeOHOro Kypca «Anredpa v Hauyajga MaTEMaTHYECKOTO aHaJIU3a»
BBIJICJICHBl  CIIEyIOUIME  COJepKaTelIbHO-MeToAuYeckrue  JuHuu: «Yucma u
BbIUUCEHUS», «DyHKIMU U Tpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauama



MaTEMaTUYECKOTro aHam3ay, « MHOXKeCTBa  JIoTuKa». Bce 0CHOBHBIE conepiKaTebHO-
METOJMYCCKUE JIMHUHM HW3YYarOTCS Ha MPOTSHKECHUU IBYX JIET OOy4YeHUsS Ha YpPOBHE
cpemHero obmero oOpa3oBaHUS, €CTECTBEHHO MAOIOJHSA APYT APyra M IMOCTEIICHHO
HACHIIAsICh HOBBIMH TeMaMHd U pasznenamu. [laHHBIA y4eOHBIH Kypc SBISETCS
WHTETPATUBHBIM, IIOCKOJIBKY OOBEIUWHSECT B cebe Ccoaep)aHUE HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHs, MaTeMaTHICeCKUI
aHalln3, TCOPUS MHOXECTB, MaTeMaTH4eckas Jioruka u apyrue. [lo mepe Toro kak
oOydaroruyecs: OBIaieBaloT Bc€ Ooyiee MUPOKUM MATEMaTHYECKUM ammapaToM, Y HUX
MOCTIEIOBATEIbHO ~ (OPMUPYETCS U COBEPIICHCTBYETCSI ~ yMEHHE  CTPOUTH
MaTEMaTUYECKYI0 MOJIeTh PEaThbHOW CUTYallud, MPUMEHATh 3HAHUS, TIOJyUYCHHBIE TPU
U3YYCHUU YUYeOHOTO Kypca, Ui pPeIIeHUS CaMOCTOATEIHLHO CHOPMYIHMPOBAHHON
MaTEeMaTUYECKOM 3a/la4uu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopnepkarenpbHO-MEeTOAMYECKass JUHUS «Yuclia W BBIUMCICHUS» 3aBEpIIacT
dbopMHpOBaHWE HABHIKOB HCIIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO Ha YpOBHE OCHOBHOro 00I1iero oOpaszoBanus. Ha ypoBHe cpenHero oOuiero
oOpasoBanmsi 0c000€ BHUMAaHHE YACSICTCS (OPMHUPOBAHUIO HABBIKOB PAITMOHATBHBIX
BBIYKCIICHUM, BKIIIOYAIOMIUX B ce€0s MCMOJIB30BAHUE PA3IUYHBIX (POpPM 3amucu 4ucia,
yMEHUE JeJaTh MPUKUJIKY, BBINOIHATh MPUOIMKEHHBIE BBIYMCICHUS, OIICHUBATh
YUCJIOBBIC BBIp@KEHHUsA, pPabOTaTh C MAaTEeMAaTHYECKUMH KOHCTaHTaMHU. 3HAKOMBIE
00ydJaronMcsi MHOKECTBA HATYPAIbHBIX, IEIBIX, PAIMOHAIBHBIX U JACHCTBUTEIHHBIX
YHCEeJT IOMOJIHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX Uncell. B KakIoM U3 3TUX MHOXKECTB
paccMaTpUBalOTCsl CBOWCTBEHHBIC €My CIENM(PUUECKUE 3aJa4d W OTepalluu: JCICHUE
HAIleJI0, OTNEPUPOBAHUE OCTATKAMU HA MHOXKECTBE IIENbIX YHCEN, O0COObIe CBOMCTBA
paIlMOHANBHBIX W HMPPAIMOHAIBHBIX YHCEN, apu(PMETHYECKHE ONEpaluy, a TakKKe
W3BJICUCHUE KOPHS HATypaJIbHONW CTETICHM HAa MHOXXECTBE KOMIUICKCHBIX YHCE].
brnaronmapsi moclieqoBaTENbHOMY PACHIMPEHUI0 Kpyra MCIHOJb3YyEeMbIX YHCENT U
3HAKOMCTBY C BO3MOXKHOCTSIMU MX TPUMEHEHHs JJIS PEIICHUS pa3IMyHBIX 3a7ad
dbopMHpyeTCS TIPEACTABICHHE O EIWHCTBE MaTEMaTUKM KaK HAayKu W €€ poild B
MOCTPOCHUN MOJIETIC pealbHOr0 MHpa, IMUPOKO HCHOIB3YIOTCA 0000meHne u
KOHKpETH3aITHSI.

Jluauss «YpaBHEHUST W HEPABEHCTBA» pEATM3yEeTCs Ha TMPOTSHKEHUHM BCETO
o0y4eHHUs Ha ypOBHE CpemHero odmero oO0pa3oBaHMs, MOCKOIBKY B KaXKIIOM pasjere
[TporpaMMbl TIPEAYCMOTPEHO pEIICHWE COOTBETCTBYIOIIMX 3afad. B pe3ynbraTe
oOydJaronuecss OBJIAJCBAIOT PA3IMYHBIMA  METOJIAMU  PCUICHUS PaIMOHATIbHBIX,
UPpPALMOHAIBHBIX, TIOKA3aTENbHBIX, JIOTApU(OMHUUECKUX ¢ TPUTOHOMETPUUYECKHUX
ypaBHEHUHN, HEPABEHCTB M CHCTEM, a TaKXe 3a/]ad, COJACpPXKAIINX IapaMeTphl.
[TomydyeHHbIE yMEHUS IMHMPOKO WCHIOIB3YIOTCS TMPU HCCIECIOBAHUUA (YHKIHUA C
MTOMOIIBIO TTPOW3BOHOM, TIPH PEIICHUM MPUKIATHBIX 3a7ad W 3a7ad Ha HaXOXKICHUE



HauOONBIINX M HAaUMEHBLINX 3HaueHuil (QyHKuuu. JlaHHas comepkaTenbHas JTUHUS
BKJIOUAEeT B ce0s Takke (popMHpoBaHME YMEHUN BBIMOJIHATH PacuéThl Mo Gopmymam,
npeoOpa3oBaHusl  PAalMOHANBHBIX, HPPALMOHAIBHBIX M  TPUTOHOMETPUYECKUX
BBIPQXEHUM, a TAaK)K€ BBIPAXKEHUM, copepkKallluX CTENeHUu U jorapudmel. braronaps
U3YUYEHUIO aIreOpanyeckoro MaTepuaja MpPOUCXOAUT  JaJIbHEWIIee pa3BUTUE
AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIUICHHS 00yUaronmxcs, GOpMHUPYIOTCS HABBIKH
JNENYKTUBHBIX PACCYXJEHUH, pabOThl C CHMBOJIBHBIMU (OpMaMH, IpENCTaBICHUS
3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHJE pPaBEHCTB U HepaBeHCTB. Auredpa
npearaeT 3pQeKTUBHbIE THCTPYMEHTHI JUIsl PEIICHUS IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHbIX 33Ja4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK s13bIKa HAYKH.

CopepxxarenpHo-MeTOoMYeckass JUHUS  «DyHKIMH ©W  TpadQUKW»  TECHO
nepernjeTaeTcs ¢ APYyTUMHU JUHUSIMH Y4eOHOTO Kypca, HOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCIENOBATENBHOCTh  M3Y4YeHMs  marepuana. V3ydeHue  CTENEHHOW,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPHUUECKUX (DYHKIMI, UX CBONCTB U
rpauKoOB, HCHOJB30BaHHE (DYHKIMI I pemeHus 3aJad U3 APYruxX YdeOHBIX
PEIMETOB U PEAIbHOM KU3HHU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM AHAJIM30M, TaK U
C pelIeHHeM YypaBHEHMM M HepaBeHCTB. llpu 3ToM Oosblloe BHHMaHUE YIESETCS
(GOpMUPOBAHNIO YMEHHUSI BbIpaKaThb (HOPMYyJIaMHU 3aBUCUMOCTU MEXKAY pa3IMuHbIMU
BEJIMYMHAMU, UCCIEN0BATh MOJNYyYEeHHbIE (DYHKIUHU, CTPOUTh UX Tpaduxu. Martepuain
OTOM COIEPkKATEIbHOM JIMHUM HAlEJeH Ha pPAa3BUTHE YMEHUM U  HAaBBIKOB,
NO3BOJIIIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIYy BEJIMYMHAMU B pa3IM4HON (opme:
aHAJIUTHYECKOM, rpaduueckoil u cioBecHOW. Ero m3ydeHne crnocoOCTBYET pa3BHTHIO
ANTOPUTMUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K OOOOIIEHWI0O W KOHKpPETHU3allWH,
VICTIOJIb30BaHUIO AHAJIOTUH.

CopepxxarenpHass JuHMS «Havanma waremarnueckoro aHanu3a» MO3BOJSET
CYIIECTBEHHO PAaCHIMPUTh KPYI KaK MAaT€MAaTHYECKMX, TaK W NPUKIAAHBIX 3a]ad,
JOCTYIHBIX 00YYaIOUIMMCs, TaK KaK Y HUX MOSBJISIETCS BO3MOKHOCTh CTPOUTH IpapUKu
CJIOKHBIX (DYHKIIMI, ONIpEeNeATh UX HAaMOOJIbIINE U HAUMEHBIIINE 3HAUECHHU S, BBIYUCISATh
wiowaan Guryp u o0bEMBI TeJ, HAXOUTh CKOPOCTU M YCKOPEHHMs TpolieccoB. JlaHHas
coziepKaTesbHasl JIMHUSI OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MaTEMAaTUYECKHUX
MOJEJIE pEAJbHBIX CUTyaluid, II03BOJSIET HAXOAUTh HAWIy4dlllee pEIICHHE B
NPUKIAJAHBIX, B TOM YHCIIE COLUAIbHO-DKOHOMUYECKHX, 3aJadax. 3HAKOMCTBO C
OCHOBaMHM MAaTE€MaTHYECKOrO0 aHaju3a CIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO,
(GOpMalIbHO-JIOTUYECKOTO M KPEATHUBHOTO MBIIUICHHS, (DOPMUPOBAHUIO yMEHUH
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMaTUKH B HayKe, TEXHHUKE M HCKYCCTBE.
OOyuaromuecs y3HAIOT O BBLIAIOIIMXCS pe3ysbTaTax, MOJYYEHHbIX B XOJE pPa3BUTHUSA
MaTeMaTHKHU Kak HayKH, U 00 UX aBTOpax.



CopeprkarenbHO-MeTOaUYeCKast JTuHNS « MHOXKECTBA U JIOTUKa» BKIIOYAET B ce0s
AJIEMEHTHI TEOPUU MHOXKECTB U MAaTEMATHYCCKOM JIOTUKHU. TeOpEeTHKO-MHOKECTBCHHBIC
NPEJCTABICHUS TPOHU3BIBAIOT BECh KypC IMKOJBHONH MAaTeMaTUKA M MPEIararot
Hanboyee YHHBEPCATBHBIN SI3bIK, OOBEAWHSIONIMA BCE pa3lieibl MaTEeMATHKH U e
NPWIOKEHUH, OHHM CBS3BIBAIOT pa3HbIE MAaTeMAaTHYEeCKUE AUCIUIUIMHBI H WX
IPUIIOKEHUsT B eAnHoe Ienoe. [oaTroMy BakHO JaTh BO3MOXKHOCTH OOydaromeMycs
MOHUMAaTh  TCOPETHUKO-MHOKCCTBCHHBIH  SI3bIK ~ COBPEMEHHOW  MaTeMaTHKH |
UCIIONb30BaTh €r0 IS BBIPAKCHHSI CBOUX MBICIEH. J[pyruM BakKHBIM TPHU3HAKOM
MaTEeMaTHKU KaK HayKH CJIEIyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh 0OOCHOBAHUIMA
U CJIEIOBaHHE OIMpeNeIEHHBIM MpaBHJIaM MOCTPOCHMSI J10KA3aTeIbCTB. 3HAKOMCTBO C
JIEMEHTAMH  MAaTeMaTHUYeCKOW JIOTHKH CIIOCOOCTBYET PpPAa3BUTHUIO  JIOTHYECKOTO
MBIIUICHUS OOYYarOMIMXCs, MO3BOJISIET MM CTPOUTH CBOHM PACCYXKJIEHHS Ha OCHOBE
JIOTUYECKUX MPABUIL, HOPMUPYET HABBIKU KPUTHUUECKOTO MBIITUICHHUSI.

B yuebHOM Kypce «Anrebpa 1 Hadara MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOCIMPOBAHUSA, KOTOpPHIE TIPHU3BAaHBI CIIOCOOCTBOBATH
(GhOpPMHPOBAHUIO HABBIKOB MOCTPOSHUS MOJENICH peabHbIX CUTYAIlUd, UCCICIOBAHUS
ATUX MoOJeNied C TIOMOIBI0 ammapara aiareOpbl M MaTeMaTHYeCcKOro aHajiu3a,
UHTEPIPETAUNA TIOJYUYCHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUICTEHbI B KaXIbIA W3
pasaenoB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepuan y4eOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl  JIUISl  peUIeHWs TPHUKIAAHBIX 3a7ad. [lpu  pemeHun peaabHBIX
MPAKTUYECKUX 3a/1a4 00ydarolmecs: pa3BUBaOT HAOIIOaTEIbHOCTh, YMEHHE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJb30BaTh AaHAJIOTHIO, 0000ImaTh U
KOHKPETU3UPOBATH MpobsieMy. JlesTenbHOCTh 10 (OPMHUPOBAHUIO HABHIKOB PEIICHUS
NPUKIAAHBIX 33/7a4 OPraHW3yeTCsS B IPOIECCe M3YUYCHHUS BCEX TEM YYEOHOTro Kypca
«AnreOpa 1 Ha4Yaja MAaTeMaTUYECKOTO aHATTN3a.

Ha usydenue yuebHOro Kypca «Anrebpa u Hadajga MaTEMaTHYECKOTO aHAIH3a»
otBonutcsa 272 vaca: B 10 kimacce — 136 gacoB (4 daca B Henento), B 11 kimacce — 136
yacoB (4 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7]a4 U3 PA3JIMUHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HM.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIUYNCICHUH.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IIOKazaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHOW TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI pelieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [TpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCJIIEHUE €r0 3HAYEHHUS, TPUMEHEHUE ONpPENETUTENs sl pEelICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
MOMOILBIO MaTPHULL U ONPEETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEalbHOM CHTyalMd C IMOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3amganus ¢GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Komnosumms pynkmuit. 'paduk  PyHkIuu. SnaemeHTapHbIe TpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpliee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTerneHu Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKUMIA 715 pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

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

Havana maremMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIHUU. MOHOTOHHBIE " OTrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObIBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble GyHKIIMM W WX CBOMCTBA. TOUYkHM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIMHU. OnpeeseHnue, reOMETPUUECKUN U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist pereHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHsS] CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAyKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpuMmeHeHre MPOU3BOJHON K UCCIIEOBaHUIO (QYHKIMII HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
IPUKIAJAHBIX 3a]adyax, JUIsl OINPENENCHHMs CKOPOCTH M YCKOPEHMsS Ipouecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

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

WNurerpait. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
ornpenenéHHoro uurerpaia mo ¢popmyne Herotona-JlerOnuna.

[Ipumenenne wHTErpajga A HAXOXKIACHUS IUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOrO  OO0mIecTBa,  MPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
MpOIEAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OSTHUX JOCTHKEHUW B JAPYrUX HayKaX, TEXHOJOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAyKH U JEATEJIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCy AeHUI, BOCHPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMCHHUS MPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpPEC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON M COIMAIbHOU
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM ISl OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl Pa3BUTUS I[UBUJIM3AIMU, OBJAJECHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 17151 0000IIEHHS U CPABHEHM I, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSX, Mpejaratb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTENbCTBA MATEMATUUECKUX YTBEPKICHHI
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHHWsA, BHIOMpAaTh HauOoliee MOAXOASAINIMA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

IPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBIABUIATH
IIPEATIOJIOKEHNS O €T0 PA3BUTHH B HOBBIX YCJIOBHSX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IUYHbIX (popMmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yIbTarT;

B Xo/€ 00CYyXXJIeHUs 3a/1aBaTh BONPOCHI MO CYILIECTBY OOCYKIA€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh Pa3jM4Me€ W CXOACTBO MO3UILIUNA, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHbBIC YHMBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pabOThI, pacmpeneisirh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNoOBBIX ¢opMax padoThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
MPEIMETHBIE PE3yJIbTAThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTUYECKOT0 aHATN3a:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIE BRIUMCIICHUS, TIPABUJIA OKPYTICHUS, IPUKUIIKY U
OLICHKY P€3yJbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HaTypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIMEHTaMU, KOPHM MHOIOWIEHa, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOICTBA ompenenurtess 2 X 2 ajid BBIYUCIECHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPULl U OIpPEACIIHUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHUs
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYJIIbI ISl MPeoOpa30BaAHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/aud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMS (yHKUUH, Tpaduk QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, MTPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LeIbIM TOKa3zaTeneM, Ipa@uk CTeNeHHOW (YHKUHMHA C HATypajJbHBIM M ILEJIbIM
nokasaresieM, rpaguk KOpHsS N-Ooi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: MOKa3aTelbHAas WU JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHNe TPUTOHOMETPUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauaja mareMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEPUPOBATh MOHATUSIMU: apuPMeETHUecKass M TeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEpPUPOBATH MMOHATUSAMH: HENpPEpPbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas IMPOU3BOJIHbBIE
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBATh TMOHATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypaJIbHBIX M IEJIBIX YUCEN, UCIOIb30BaTh MPU3HAKHU JICIUMOCTH
nenbix yucen, HOJl n HOK naTypanbHbIX uncen IS peleHus 3a1ad, NPUMEHSTh
anroput™m EBKina;

CBOOOMHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMH: HUPPAIMOHAIBHBIE, MMOKa3aTebHBIC U
jJorapuMUUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEoOXoammble  (HOPMYJIBI  [IJII  PEIICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXE 3aJ71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH TMOHITHAMHU: TpPapUKAd TPUTOHOMETPUUECKUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxOJUTh HAUOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU HETIPEpPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wuim
rpadukom;



CcBOOOJIHO OMNEpUPOBATh MOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpAa3HBIC AIIEMEHTAPHbIX (YHKUMH M BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n NMPOrpamMmbl Bcero Koutpoaurie  Mpaxruyeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
MHOX€ECTBO 1€MCTBUTENbHBIX YHCEIL.
1 MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUU
5 Oyukun U rpaduku. CreneHHas GyHKIUS C 12 1
LEJIbIM [T0Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0l CTENEHHU. 15 1
WppannonanbHble ypaBHEHUS
4 [TokazarenbHas Qpynkuus. [lokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKUIUS. 18 1
Jlorapudmuueckue ypaBHEeHUS
6 TpuronomeTpruyeckue BIpaXXeHUS U 29 1
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IPOTPECCHU 10
HemnpepriBabie Gpynkuu. [IponsBomnas 20
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Konrpoarupie | Iparruseciue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29 1
IIPOU3BOTHON
2 [TepBoOOpa3Hast U HHTETpAI 12 1
3 I'paduku TpUroHOMETPUYECKUX (DYHKITHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonansHble, OKa3aTeNbHbBIE U 24 1
norapuMuyecKre HepaBeHCTBA
KommiekcHbie uncna 10
6 HatypanbHble U 1ienbie yrcia 10
CucTeMbl paloOHATEHBIX, UPPAIIMOHATIBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3ama4yM ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 16 5
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbLTATHI 0CBOCHHS OCHOBHOM
NpoBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTarta
1 Hucna u BIYUCIICHUS
11 OnepupoBarh MOHATHSAMH: pAMUOHAIBHOE U JEHCTBUTEILHOE YHCIIO,
' OOBIKHOBEHHAS U IECATHYHAS JPOOb, POIIEHTHI
12 BremonuaTte  apudmerMyeckue  omepalMM € PAalUOHAIBHBIMH |
' JeMCTBUTENIbHBIMU YHCIIaMU
13 BbInonHATE npubamKkEHHBIE BBIYMCICHUS, UCIIONIb3Ys IPAaBUIIa OKPYTJICHNUS,
' JieNaTh MPUKHUJIKY U OLICHKY pe3yJIbTaTa BEIYUCICHUH
OnepupoBaTh HNOHATHSAMU: CTENEHb C LIEJBIM IOKa3aTeseM, CTaHAapTHas
14 ¢dopma 3amMcu JEHCTBUTEIBHOIO 4YMCIA, KOPEHb HAaTypajbHOH CTENEeHH;
' UCIOJb30BaTh MOAXOAILYI0 (HOpPMY 3alUCH ACUCTBUTEIBHBIX UYUCEN JUIS
peleHusl MPaKTUYECKUX 3314 U IPEJCTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC U TAHI€HC IPOU3BOJILHOTO YIJIa;
1.5 WCIIONB30BaTh  3allUCh  IPOU3BOJIBHOTO  yrjaa  4epe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (PYHKITHH
2 VYpaBHEHUsI U HEPABEHCTBA
OmnepupoBarh MOHATHUSMHU: TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO, LENOE,
2.1 panroHaIbHOE, HppanroHaILHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPABHEHUE
29 BrImonHATh TpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKEHHUH W pelaTh
' TPUTOHOMETPHUYECKUE YPAaBHEHHS
BrImonHATE peoOpa3oBaHus MENbIX, PAlMOHANBHBIX W HPPAIMOHAIBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAIMOHAIBHBIX H
UppaloOHAIBHBIX YPaBHEHUH U HEPaBEeHCTB
24 [TpuMeHsATh ypaBHEHHS M HEPAaBEHCTBA Ui PEUICHHS MaTeMaTHYECKUX
' 3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peabHON KU3HU
MogenupoBaTh peajbHbIE CUTyalldd Ha s3blke anreOpbl, COCTaBIAThH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA I10 YCJIOBUIO 3a/lauM, MCCIENI0BATh
MOCTPOSHHBIE MOJIENIH C MCIIOJIb30BaHUEM arrapara anreopsl
3 OyHKIMH U TpaduKh
OnepupoBaTh NOHATUSAMU: (PYHKIHS, cIOCOOBI 3a7aHus (QYyHKIMH, 00JIaCTh
3.1 OIpeNIeIeHUs W MHOXKECTBO 3HadeHUH (yHKIMM, rpaduk QyHKIUH,
B3aUMHO 0OpaTHble QYHKINUN
3.2 OnepupoBaTh MNOHATHSAMHU: YETHOCTb M HEUETHOCTh (YHKUMHU, HYJIH




(GyHKIIUY, TPOMEKYTKH 3HAKOMOCTOSHCTBA

3.3 Hcnonw3oBath rpadmku GyHKINAN Tl pelIeHUsT ypaBHEHUH
34 CtpouTth 1 unTaTh rpaduKu JTUHEHHON (PYHKIIUHU, KBAAPATUUYHON (YHKIINH,
CTENEeHHOHN (YHKIIMH C LENBIM OKa3aTeleM
Ucnonb3oBate rpaduku (QyHKUMHA [UIS HCCIENOBaHUS MPOIECCOB U
3.5 3aBUCHUMOCTEH MpH pElIeHUU 3a4ad M3 JIPYruX Y4eOHBbIX MPEIMETOB U
peasbHOM JKU3HH, BBIpaXKaTh (POpMyJIaMH 3aBUCUMOCTU MEX/y BEIMYMHAMHU
4 Havana matematuueckoro ananusa
41 OnepupoBarh MOHATHUSAMH: TIOCIEIOBATEIbHOCTh, apupMeTHUecKas Hu
' reoMeTpuyecKas Iporpeccuu
4 OnepupoBarh MOHATUSAMHU: OECKOHEUHO YOBIBaIOIIas TIe€OMETpHUYecKas
' nporpeccusi, cyMMa 6€CKOHEYHO yOBbIBAIOIIECH TreOMETPUIECKON TPOrPeccuu
4.3 3aaBath MOCIEAOBATEIHLHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonb3oBaTh CBOICTBAa MOCJIENOBAaTEIbHOCTEH U Mporpeccuid s
' pelIeHUs peabHbIX 3a7a4 MPUKIAJIHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBarh MOHATUSIMHU: MHOXECTBO, OTIEPAIH HAJl MHOKECTBAMH
Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN — ammapar JJig  ONHCaHUs
5.2 peaIbHBIX MPOIECCOB U SBIICHUH, MIPH PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
MPEeAMETOB
5.3 OnepupoBarh  TOHATUSIMU:  OINpEIEICHHE,  TeopeMa,  CIEeACTBHUE,
JI0Ka3aTeNIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMBbl CpeIHero 001ero od0pasoBaHus
pe3yabTara
1 Uucna v BBIYUCICHUS
OnepupoBarh MOHATUSIMH: HaTypaldbHOE, LEJIO€ YHCIO; HCIOJIb30BaTh
11 MPU3HAKU JEIUMOCTH IIEJIBbIX YHCEJ, Pa3JIOKEHHE 4YuCiIa Ha MpPOCThIE
MHOUTENH JIJIs1 PEIICHHS 337129
1.2 OnepupoBaTh MOHITHEM: CTETICHB C PAIIMOHATBLHBIM ITOKa3aTeIeM
13 OnepupoBarh MOHATHUSAMH: JIOTapu(M YHUCIIA, ACCITUYHBIC M HATypaIbHBIC
' sorapuQMsI
2 VYpaBHEHUS 1 HEPABEHCTBA
[IpuMeHaTh CBOWCTBA CTEMEHW JUIA TPeoOpa3oBaHUS  BBIPAKECHUMH,
2.1 OTIEpUPOBATh TOHATHUSMU: TIOKA3aTEIbHOE YpaBHEHHWE W HEPABEHCTBO;

peiaTb OCHOBHBIC THIILI ITOKAa3aTCIbHBIX ypaBHeHI/II\/II 1 HCPABCHCTB




BoinonHATe mpeoOpa3oBaHUsl BBIPAXKEHUH, COAEpXKAaIIUX JIOrapuMbl;

2.2 OTIEpUPOBATh TOHATHSAMU: JorapuMUUECKOE YpPaBHCHHE W HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOrapU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB
2.3 HaxonuTs perieHust npocTeHInX TPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelICHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH JJIs pEeLIeHUs MPAaKTUUYECKUX
3a1a4
55 HaxonuTs pemenus npocTelnx CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX
' ypaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHBIC CUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
2.6 BBIPAKEHUS, YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBI IO YCIIOBUIO 3a/ayH,
HCCIIEIOBATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM arrapara areopbl
3 OyHKIUH U TpaPuKH
OnepupoBaTh MOHATUSAMH: TEpHOAWYECKAas (QYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIIWH, TOYKH SKCTpeMyMma (DyHKIUH, HauOoibliee M
' HaMMEHbIIee 3HaYeHUA (DYHKIMHM Ha MPOMEXYTKE; HCIOJIB30BATh WX JUIA
uccieoBaHus pyHKIMY, 3aJaHHOM rpaduKkom
OmnepupoBaTh HMOHATHAMH: TPAPUKH MOKA3aTEIbHOH, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPUYECKHX (YHKIMM; H300pakaTh HX Ha KOOPIWHATHOU
IUIOCKOCTH M UCIOJIb30BATh JJISl PEIICHUS] YPABHEHUI U HEPAaBEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Ipa)uKU JIMHEHHBIX YpaBHEHUM
' Y MCII0JIb30BaTh UX Ul PELICHUs] CUCTEMbI JINHEHHBIX ypaBHEHUN
34 Hcnonb3oBarte rpadguku (GyHKIMHA A7 MCCIENOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPyTruX y4yeOHBIX IUCHUILINH
4 Hauana maTremMaTiueckoro aHaimsa
OmnepupoBaTh MOHATUSAMU: HENIPEPbIBHAS (QYHKILUS, IPOU3BOAHAS (DYHKIIUH;
4.1 UCMOJIb30BAaTh I'€OMETPUYECKUN U (PU3MYECKHH CMBICT MPOM3BOIHOM JUIs
pereHus 3a1a49
49 HaxonuTe  mpou3BOAHBIE  DJIEMEHTAapHbIX  (QYHKUMH,  BBIYUCIATH
' MIPOU3BOIHBIC CYMMBI, TIPOU3BENEHUS, YACTHOTO (DYHKIIUI
Hcnonp3oBaTh  NPOM3BOAHYIO Ul UCCIENOBaHWS  (QYHKIMH  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, MPUMEHSTh PE3yJIbTaThl MCCIEAOBAHUS K
MMOCTPOEHUIO TpadUKOB
44 Vcnonp30BaTh MPOM3BOAHYIO JISi HAXOXKACHUS HAWIYYIIETO PEIICHHS B
' MPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHX, 3a/1auax
45 OnepupoBaTh TOHATHSMH: TIEPBOOOpa3Hass H HWHTETpal;, MOHUMATh
' reoMeTpUUYeCcKuil U GU3NYECKUI CMBICI HHTErpaia
46 Haxoauts nepBooOpa3Hbie 2JI€MEHTAPHBIX (PYHKIHM, BHIYUCISATh UHTETpal
' no opmyne Hetorona — JleiiGuuma
47 Pemrate mpukiagHbIe 3a1a4d, B TOM YUCIE CONHUATBHO-DKOHOMUYECKOTO U

(pI/ISI/ILIeCKOl" 0 XapakTepa, CpeACTBAMU MATCMATHYCCKOI'O aHaJIn3a







ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Pammonanbupie  yncna. OOBIKHOBEHHBIE M JIGCATUYHBIE JIpOOH, TPOICHTHI,
11 OeCKOHEeUHbIE MePUOoANYECKHe APoOH. ApupMeTHYECKHE ONEpallui ¢ palMOHATBHBIMU
' qucIaMHy, IpeoOpa3oBaHus YMCIOBBIX BbIpaxkeHUH. [IpuMenenue 1pobei U npoueHToB
JUIS PELLICHUs IPUKJIAHBIX 337a4 U3 Pa3IMUHbIX OTpaciell 3HaHUHI U pEaJIbHOM JKU3HU
JlelicTBUTENbHBIC YKCa. PanmoHanbHble U HppalMoHalbHbIe Yuciaa. ApudmMerndeckue
1.2 onepaluu ¢ JACUCTBUTEIbHBIMM uuciaMu. [IpuOnmk€HHbIE BBIUMCIIECHUS, MpaBUIia
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
Crenensb ¢ 1ienpIM nokaszareneM. CtannaptHas ¢popma 3aruc 1eHCTBUTEIbHOTO YUCIIA.
1.3 | Hcnonp3oBaHue MOIXOAALIEH (GOpPMBI 3amMcU ACHCTBUTEIbHBIX YHMCEN Ul PELICHUS
MIPaKTUYECKUX 3aJ1a4 U IPECTABICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HATypaJbHOH creneHd. JleficTBuA ¢ apu(MeTHIecKUMu
' KOPHSIMHU HaTypajbHOU CTEIIEHU
15 CuHyC, KOCHMHYC M TAaHI€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC YMCIOBOI0 apryMeHTa
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUS
99 [IpeoOpa3oBanre TPUTOHOMETPUUECKHUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopmyitbl
53 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHHMEe HepaBeHCTBa. MeTon
' HHTEPBAJIOB
2.4 | Pemenue nenbix ¥ IpOOHO-pAIIMOHATEHBIX YPAaBHEHHUH U HEPABEHCTB
2.5 Pemrenne nppaiimOHaNbHBIX YPaBHEHUH U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX YPaBHEHUH
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUIO0 MaTeMaTHUECKUX 3aj1a4 U 3a/1a4 U3
' pa3IMYHbIX 00JacTel HAyKH U peasIbHOM JKU3HU
3 OyHKIMH U TpaduKu
31 Oynkuus, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢yskmun. B3aumHOo o00paTHBIE
' GyHKIMT
3.9 OO6nacTh ompeneneHUss M MHOXECTBO 3HaueHUM ¢yHkiouu. Hymu Qyskumu.
' [IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLINU
3.3 Crenennas (GyHKIMS C HATYpaJIbHBIM M IIE€JBIM TOoKazareneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
34 Tpuronomerpuueckass OKpYKHOCTb, OIPEIEICHUE TPUTOHOMETPUYECKUX (QYHKLUI
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTueckoro aHainsa
41 IlocnenoBarenbHOCTH, CHOCOOBI  3aJaHUs  IOCIENOBATENbHOCTEH. MOHOTOHHBIE
' [10CJIe10BATEIbHOCTH
Apudmernueckas M reoMmerpuyeckas Imporpeccud. beckoHedHO  yObIBaroas
49 | TEOMETPHYECKAA MPOrpeccHs. Cymma OeckOHEUHO YObIBalOIIEH TIeOMEeTpUYECKO
' nporpeccun. @dopmyna ClIOXKHBIX MpoLeHTOB. lcmonb3oBaHue mporpeccuu s
pellIeHNs peallbHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, oOmepauvu HajJ MHOXKecTBamH. Jluarpammel Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara Juid ONHUCAHMS peaJIbHbIX
IIPOLIECCOB U SIBJICHUH, NIPU PELIEHUH 3a]1a4 U3 IPYTUX yUYeOHBIX PEAMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna ¥ BIYUCIIECHUS
11 HarypanbHble u nensle uncia. IlpusHaku AeaMMOCTH HENbIX Yncel
1.2 CreneHsb ¢ pallnOHAIBHBIM ITOKa3areaeM. CBONMCTBA CTENEHU
1.3 Jlorapudm uncna. [lecaTnynble U HaTypajibHbIE JOrapupMbl
2 YpaBHEHMS U HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHHi, copepKaluX Jorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoAepKAIIUX CTEIIEHU C pallMOHAILHBIM [TOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUsI U1 HEPABEHCTBA
26 CucreMbl TMHEHHBIX ypaBHEHUH. PelieHne npukiIaHbIX 3a71a4 ¢ MOMOIIbIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucreMbl U COBOKYITHOCTH palliOHAIbHBIX YPABHEHUI U HEPABEHCTB
28 [IpuMmeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTeMaTUYECKUX 3a]ad
' W 3aJ1a4 U3 pa3IMyHbIX 00acTel HAyKH U pealibHOM KU3HU
3 @OyHKIMH U TpaduKu
Oyuknus. Ilepuoanueckne ¢ynkuuu. [IpoMekyTKH MOHOTOHHOCTH (YHKIUH.
3.1 MakcumymMbl ¥ MUHHMYMBbl (yHKUMU. Haumbonbliee W HauMeHblllee 3HAYCHHE
(GYHKIHU Ha TPOMEKYTKE




3.2

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH

3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUN, ©X CBOWCTBA U TpauKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUH A pelIeHHs] ypaBHEHUM U TMHEWHBIX CUCTEM
Wcnonb3oBanue rpadukoB GYHKIUI IS UCCIICTOBAHMSI TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT MpPH PEIIEHUWU 3aJad M3 JPYTrUX Y4eOHBIX MPEIMETOB H
peaIbHOM KU3HU
4 Hauana marematnyeckoro aHaamsa
4.1 HenpepriBable pyHKIIMU. MeTo1 MHTEPBAJIOB JIJIsl PELICHHs] HEPAaBEHCTB
4.2 [TpownsBoanas pynkuuu. ['eomerpruecknii 1 GU3NIECKUA CMBICIT IPOU3BOTHON
43 [IpousBoaHbie 37MeMeHTapHBIX QYHKIUA. DOpMysiabl HAXOXKICHHUS IPOU3BOIHOM
' CYMMBI, IPOU3BEJCHUS 1 YACTHOTO (DyHKLUI
[IpumeHeHre MPOU3ZBOIHON K UCCIeNOBaHUIO (GYHKIUH HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxokaeHue HamOONbIIero U HaWMMEHBILIEro 3HadeHHs (YHKIUU Ha
OTpe3Ke
[TpymeHeHre MTPOU3BOHON ISl HAXOXKICHHSI HAUIYYIIETO PEIICHUs B MPUKIAJAHBIX
4.5 3amavyax, JUIsl OMpENENIeHUs CKOPOCTH Ipolecca, 3agaHHOro ¢GopMyliol uiu
rpaduKoM
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpain, ero reoMmerpuueckuil U pusmdeckuii cMbIci. Beraucienue uHTerpaia mo

dbopmyne Hetotona — JleiiOuuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUA K NPEAMETHBIM pPe3yJbTATaM O0CBOCHUS
NPOBEPsSiEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Brnanenue MerogamMu J0Ka3aTenbCTB, alrOpUTMaMU pEIICHUS 3aj1ay;
yMeHHe (GOpMYyJIHUpPOBAaTh M ONEPUPOBATh MOHATUAMU: OIpE/EICHHE,
akcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, [0KAa3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKH; MPUMEHATh UX; YMEHUE (POpPMYITUPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUH,
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYKACHUA ITPpHU PCUHICHUHA 3aaa4, OUCHUBATDH
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepUpPOBaTh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  AJis
OnmrucaHusd p€ajlbHbIX IIPOLECCOB U SIBJICHUU U IIpru pCIICHHUHU 3aaa4Y, B TOM
qHclie U3 APYruX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBATH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a1aBaTh
U OMHCHIBATh Tpadbl pa3NIUYHBIMU CIIOCOOAMHU; MCIIONB30BATh rpadbl MPU

pelIeHUH 3a/1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpPaJIbHOE YHUCIIO, IEJ0€ YHUCIIO,
CTETICHB C IEJIBIM MTOKAa3aTeJIeM, KOPEHb HATYPAJbHON CTENICHH, CTETICHD C
paroHaIbHBIM TOKAa3aTelieM, CTENEHb C JCWCTBUTEIbHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TAaHTEHC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOMAYJIO, pPalMOHAIbHOE YHCIIO, HpPpAIMOHATIBHOE YHUCIIO,
MHOXCCTBAa HATypaJlbHBIX, MOCJIbIX, pallMOHAJIbHBIX, I[CI\/JICTBI/ITGJ'II)HBIX
2 qrcel; YMEHHE UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINN 00Nt
JeATEIh W HaWMEHbIee oO0Ilee KpaTHOe, ajlropuT™M EBkiamma mpu
pellIeHnH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU TO3UIIMOHHBIMU CHCTEMaMHU
CUHUCJICHUSA, YMCHUC BBIITIOJIHATH BEIYHUCIICHHUC 3Ha4YeHUHN U HpeO6p330BaHI/I$I
BBIPAKEHHN CO CTEeNEeHsSMH W Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
paliOHaTIbHBIX ~ BBIPAKEHUH; yMEHHE  ONEpUpPOBaTH  MOHSATUSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI IporpecCusa, reoMETpUICCKad




nporpeccusi, OecKOHEYHO YyObIBalomasi reoMeTpuyeckas MpOTrpPecCHs;
YMEHHME 3a/1aBaTh I10CJIEJOBATEILHOCTH, B TOM 4YHCIE C IIOMOIIbIO
PEKYpPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATH MOHATHUSMU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apuUPMETHYECKUE [EHCTBUS C KOMIUIEKCHBIMH YHCIaMH,
MPUBOAUTH MPUMEPHI UCTOIB30BaHUS KOMIUIEKCHBIX YHCEN;, ONEePUpPOBATH
NOHATUSIMU:  MaTpuna 2X2 u  3%3, omnpeneiauTelb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue ONCpHUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPpaAlUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCEPABCHCTBA, HWX CHUCTEMbI;, YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHE,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHfI, HCpPaBCHCTB W CHUCTECM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMLI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMbI C IIapaMCTPOM; TIPHUMCHIATH
YpaBHCHUA, HCPABCHCTBA, MX CHUCTCMbI IJId PCHICHUA MAaTCMAaTUUYCCKHX

3aJiad 1 3aaa4 M3 pa3INIHbIX obnacrei HAayKH U peaHLHOﬁ KHU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpEMyM (PYHKIMH, HauOOJIbIee M HAaUMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas NMpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOAHOHM, MepBooOpa3Has, ONpeenEHHbIH
UHTETpall; YMEHUE HaxOAUTh ACUMNTOTHl rpapuka (QyHKIMH; YMEHHUE
BBIUNCIATh  NPOU3BOAHBIE  CyMMBI, IIPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DyHKUUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYyHKIMY; yMEHHME HaXOOUTh MPOHM3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh IPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMMH,
HaXOJUTh HaAWOONbIIME W HAaUMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTHUYecKOro
aHaJINM3a; MPUMEHATh NPOU3BOAHYIO JJs HAXOXKACHWUS HAWIydILIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIE COLHAJIbHO-DKOHOMHYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOuTh IIomaau U 00BEMBI (I)I/Il“yp C IMOMOIIBIO




HHTErpaaa; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, 0OpaTHAs (YHKUINS,
KOMITO3UIMST (DYyHKUMH, JTUHEHHas QYHKIHS, KBagpaTH4yHas (QyHKIHS,
paunvoHanbHass (QYHKLUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
Jgorapupmuueckas (QYHKIHH; yMEHUE CTPOUTh TpauKu HM3YUEHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTOJIB30BaTh TPa(UKH Ui U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
peUIeHuH 331a4 U3 APYrHX y4eOHBIX NPEeIMETOB M 33had M3 peanibHOU
KU3HH;, BBIpaXaThb (OpMyJaMHU 3aBHCHUMOCTH MEXKIy BEIMYMHAMU;
UCIIOJIB30BaTh CBOMCTBA W rpaduKu (yHKIMA s pelIeHus] ypaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Jja4d U3 00JACTH YNPAaBJICHUS JIMYHBIMU U CEMEUHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKECHUS, YpPaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4dd, HCCIENOBATh IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3YyJIbTATOB; YMEHHME MOJEIUPOBATH
peanbHbBIE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeHee aphu(pMeTHdecKoe, MeHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIEepPCUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMeHHE HU3BJeKaTb, MHTEPIPETUPOBATDH
nH(pOpMalLKIO, MPEACTABICHHYIO B TabMUIaxX, Ha Auarpammax, rpaukax,
OTpaXKarOIyI0 CBOWMCTBA PEAJIbHBIX IPOLECCOB U SIBJIECHUH; MPEACTABIATh
uH(pOpMAlLIMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeNI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TIpaduUyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; Irpa)UyecKu HCCIeA0BaTh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUs U JIMHEMHOM perpeccuun

VYMeHne onepupoBaTh MOHATHAMU: CIy4YalHBIA OMNBIT W CIIy4ailHOe

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKrX METOJIOB; IPUMEHSThH
(GOpMyJIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIiy IOIHON
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYHMHA, pPAaCIpelelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJIaHWE, JUCIEPCUs U CTaHJApTHOE OTKJIOHEHHUE
CIIydallHOW  BENWYMHBI, (QYHKIHUUA paclpeieiicHus W IJIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIpPEICICHUAN JIJIs pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YMCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, yMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBIICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSATH
KOMOWHATOPHBIE (PaKThl U PACCYKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIEIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHHe omnepupoBaTb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIJia, ITIOCKUN YroJl, IBYTPaHHBIN
yroj, TpEXIpaHHbIA YIrojl, CKPELUIUBAIOIIKUEC IPSAMbIE, [1apalIeIbHOCTh U
MEPIEHAUKYIISIPHOCTD MPSAMBIX M IUIOCKOCTEHM, yTrOJ MEXKIy HpPSIMbIMH,
Yroia Mexay IMpsAMOH U IIIOCKOCTBIO, YIrOJI MEXKIy IUIOCKOCTAMH,
paccTostHUE OT TOYKM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY HPSIMbIMH,
pacCTOsIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HUCIIOJIB30BaTh IPU PELICHUU
3aja4 U3y4yeHHbIe (DAKTBl U TEOpPEMBl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJEIIA C IOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU MMPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYpHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, NOUpaMuia, (urypa u TOBEPXHOCTh
BpallleHHus, UWIMHIpP, KOHYyC, map, cdepa, miomanb cdepsl, IMIOMIATb
MOBEPXHOCTU MHUPaMHIbl, NPU3MBI, KOHycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUle/IeNuIeaa, MNUPaMHUIbl, NPU3MBI, IWINHAPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMs] KOHyca M LMIMHAPA,

napajijiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IlIapa, IUIOCKOCTbD,




Kacaromasicss chepbl, HWIMHIpPA, KOHyCa, YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
dbopMyIMpoBaTh onpeAeNneHus U3ydyaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccUpUKanuioo (GuUryp 1o
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPBI, B TOM YHCIEC B IMPHPOJE,
UCKYCCTBE, apXUTEKTYpPE; UCIOIb30BATh T€OMETPUYCCKHE OTHOLICHUS TIPH
peIICHUH 3a/la4y; HAaXOJWUTh T'COMETPHYECKHE BEIUYHMHBI (JJTMHA, YTOJ,
oAb, 00BEM) NPU PEHICHUH 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB H
U3 pealbHOW JKU3HU;, YMEHHUE BBIUUCIATH T'C€OMETPUYCCKHUE BEITUYHHBI
(MHA, yroi, IUIONIaah, OO0BEM, IUIOMIANb TOBEPXHOCTH), HCIOJIb3YS
W3YYCHHBIE (OPMYJIBI M METOMABI, B TOM YHCIE: IUIONIaJlb TOBEPXHOCTH
NUpaMHUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUiomans chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TIApaJUIeNIeNIUIe/Ia, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOANTb OTHOIICHHUE 00BEMOB HOI[O6HBIX (bI/Il"yp
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YMeHne ornepupoBaTh MOHATHSMU: MPSAMOYTOJIbHAS CHCTEMa KOOPAHMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpA Ha 4YHCIO, pa3JIo)KEHUE BEKTOpa Mo 0asucy,
CKQJIIPHOE TMPOU3BEACHUE, BEKTOPHOE NPOU3BEIAECHUE, YIoJl MEXAY
BEKTOpaMU;, YMEHHE HCIOJb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO]

AJI peHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la9 JpYTUX y‘Ie6HBIX npeamMeToOB
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YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ MCTOA AJid PCIICHUSA 3ala4; IOHUMaHUC
SHAYUMOCTH MATEMATUKH B HU3YUCHHUM TPUPOJHBIX H 06IJ_ICCTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABJIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKHU




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Yucna v BBIYKCICHUS

11 Hatypanbhblie u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEI

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
' OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH

13 Apudmernueckuil KOpeHb HATypalbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIECKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHI€HC 4YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JleiictButenpHbie  4ucia. ApuMeTHUECKHE ONepanuud C JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIC BEIYUCICHHS, TIPAaBUIIa OKPYTIICHHS, IPUKUIKA M OLIEHKA
pe3yJbTara BBIYMCIACHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommuiekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-palOHANTBHEBIE ypaBHEHHS

2.2 HppanuoHanpHble ypaBHEHUS

2.3 TpuroHomeTpuveckrne ypaBHEHHUS

2.4 [TokazarenbHble U TorapupMUUYeCcKue ypaBHEHHS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 WppanuoHaibHbie HEpaBEHCTBA

2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUH U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 @yHKUUHU U TpapUKU




Oynknus, cnocoOwbl 3amanust GyHkmuu. ['paduk dynkummu. B3aumuo oOpaTHBIE

3 ¢ynkuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKIHM
OOnacte ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkuumu. Hynmn ¢yHkuun.
32 [TpomexxyTkn  3HaKomocTostHCTBA.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HauGospinee M HauMeHbIIee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIUMHN, UX CBOWCTBA U rpapuKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMnToThl rpagukoB (ynkumidl. CpoiicTBa (yHKUUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana marematnyeckoro aHnammsa
4.1 [TpousBoanas ¢pyukimu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHIA
[Ipumenenre mNPOU3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. HaxoxneHue HanOObIIEro U HAUMEHBINETO 3HAYCHUs (YHKIMU Ha
oTpe3Ke
4.3 [TepBooOpasnast. MaTErpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAILIEHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
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