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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas nmnporpamma  yueOHOro Kypca «Anrebpa U Hauaia
MaTeMaTU4eCKOro aHaiu3a» 0a30BOro ypoBHs i oOywaromwuxcs 10 —11
KJIaccoB  pa3paboraHa Ha ocHOBe dDenepaibHOr0  TOCYAAPCTBEHHOIO
00pa3oBaTEILHOTO CTaHJapTa CpeaHero ooOIero oOpa3oBaHUs, C Y4ETOM
COBPEMCHHBIX MHPOBBIX TPEOOBAHMM, MPEABSIBISIEMBIX K MaTEMaTHYCCKOMY
o0pa3oBaHWI0, U Tpaauluid poccuickoro oOpazoBanus. Peanuzarus
NporpaMMbl  OOCCIICYMBACT  OBJIAJICHUE  KJIIOYCBBIMH  KOMIICTCHITUSMH,
COCTaBJISIIOIIMMH OCHOBY JUISI CAMOPAa3BHTHS W HEMPEPHIBHOTO 00pa3oBaHMS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JTHYHOCTHOTO M TO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayana MaTeMaTHYECKOTO aHAIM3a» SIBJISICTCS OJTHUM U3
HanboJiee 3HAYMMBIX B MPOTPAMME CTapIIEeH MIKOJbI, MOCKOJBKY, C OJIHOU
CTOPOHBI, OH OOecneynBaeT HHCTPYMEHTAIbHYIO 0a3y Uil M3yYeHHsS BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, & C JIPYyroil CTOPOHBI, POPMUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIICHUE ydYalluxcs Ha YpOBHE, HEOOXOIWMOM ISl OCBOCHHUSA
KypcoB HMH(OpPMATHUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalllhecsl OBJIaJEBalOT YHUBEPCAIbHBIM A3bIKOM COBPEMEHHOU
HAyKH, KOTopas (OpMYIUPYET CBOU JOCTUKEHUSI B MaTeMaTUYECKOH opme.

Kypc anrebpsl n Hayan MareMaTHYECKOrO0 aHAJIW3a 3aKJIA/IbIBAET OCHOBY
JUTSl YCTICIITHOTO OBJNAJICHUSI 3aKOHAMH (PU3UKHU, XUMUU, OMOJIOTUU, TTOHUMAHUS
OCHOBHBIX TEHJEHIIMA DKOHOMHUKH M OOIINECTBEHHOW >KH3HU, TIO3BOJIAET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCMOJIb30BaTh UX B MOBCEJHEBHOM XU3HU. B ToXe BpeMs oBlaJeHue
a0CTpPaKTHBIMU M JIOTUYECKH CTPOTMMH MATEMATHUYECKUMU KOHCTPYKLIHSIMHU
pa3BUBAET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKJICHUS, UCTIOJIB30BaTh 0000IICHNE U KOHKPETH3AINIO, a0CTparupoBaHue
U aHaoTHIO, (POpMUPYET KpeaTHBHOE W KPUTHYECKOE MBINUIeHHe. B xome
M3YUYEHHUs anreOpbl U Havyal MATEMAaTHYECKOTO aHajiu3a B CTapllied NIKoje
yyalivecss TOJy4aloT HOBBIM  ONBIT  pEUIEHUsS MNPUKIAJHBIX  3a7ad4,
CaMOCTOSITEJILHOTO  MOCTPOCHUSI ~ MAaTeMaTHYeCKUX  MOJENedl  pealbHbIX
CUTYyalluil 1 UHTEPIIPETALNH MTOJTYUYECHHBIX PEIICHHM, 3HAKOMSTCS C IPUMEpaMHU
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEH B MpHUPOJE, HAYKE M B HCKYCCTBE, C
BBIJJAIOIIUMUCS. MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.



Kypc obnanaer 3HaUUTENbHBIM BOCIUTATEIBHBIM MOTEHI[UATIOM, KOTOPBII
peanusyeTcs Kak 4epe3 yueOHbI MaTrepual, CiocoOCTBYIOMUNA (OPMUPOBAHUIO
HAay4YHOTO MHUPOBO33pPEHHUSI, TaK U 4Yepe3 chernuduKy ydeOHOW NesaTebHOCTH,
TpeOyromieit CaMOCTOSITEIbHOCTH, aAKKYpaTHOCTH, MPOAOJKUTETBHON
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYUYECHHBIN pe3yibTar.

B ocnoBe meronuku oOydeHuss ajreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI O0YYCHUSI.

Crpyktrypa Kypca «Anrebpa W Hayajla MaTeMaTHYECKOTO aHAJIN3a»
BKJIIOUAET CIICAYIOUIME COJEPKATEIbHO-METOIUUECKUE JUHUU: «YHucma u
BBIYHUCIICHUS», «DYyHKIIMH U TpadUuKn», «Y paBHEHUs U HEpaBeHCTBay, «Hauana
MaTeMaTUYeCKOro aHanmza», «MHOXkecTBa U JOoruka». Bce OCHOBHBbIE
COAEPKATETbHO-METOJAMYECKUE JTUHUM M3Y4YaIOTCAd HA MNPOTSIKEHUM JABYX JIET
oOydeHUs B CTapIlei IIKOJIe, €CTEeCTBEHHO JOMOJHSS APYT APyra U MOCTEIIEHHO
HACHIIIAsICh HOBBIMM Te€MaMU U pasjaenamu. JlaHHBIA Kypc SIBISETCSA
WHTETPATHUBHBIM, TOCKOJIBKY OOBEAUHSECT B ceOe cojepKaHUEe HECKOIbKUX
MaTeMaTHYEeCKUX JUCIMIUIMH: airedpa, TPUTOHOMETPHUS, MaTeMaTHUYeCKU
aHaJiu3, TEOPUsSI MHOXKECTB U Jip. [To Mepe Toro kak ydamiuecs OBJIaJIeBAIOT BCE
Oonee MIMPOKUM MaTeMaTHUYECKUM afmapaToM, y HHUX TIOCIEJ0BaTEeIbHO
dbopMupyeTCst U COBEPUICHCTBYETCS YMEHUE CTPOUTh MaTEMAaTUUYECKYIO0 MOJIEITh
peaNbHON CHUTyalluH, IPUMEHSTh 3HaHUS, MOJy4YeHHBbIE B Kypce «Anrebpa u
Hayaja MaTE€MAaTHYEeCKOTrO aHalih3a», Uil PEIIEHUs  CaMOCTOSATEIbHO
chOpMyIHMPOBAaHHOW MaTEMaTUYECKOW 3ajayd, a 3aTeM HWHTEepPIPETUPOBATDH
MOJIYYEHHBIN PE3YIIbTAT.

ConepxartenbHo-MeTOAMYECKass  JIMHUS  «YUucna W BBIYHCICHUS»
3aBepiaeT (OpPMUPOBAHHWE HABBIKOB HMCIIOJIB30BAHMS JEHUCTBUTEIBHBIX YUCE,
KOTOpoe OBLJI0 HayaTO B OCHOBHOHM Imikoyie. B crapmeit mikone ocoboe
BHUMAaHHE YAeNIIeTcs (POPMUPOBAHUIO MPOUYHBIX BBIYHCIUTEIBHBIX HABBIKOB,
BKJIFOYAIOIIMX B  ce0s  WMCIONB30BaHHWE  PAa3IMYHBIX  (OpM  3amucH
JNEUCTBUTEIIBHOTO YUCJIA, YMEHUE PALlMOHAJIBHO BBIMOJIHATH ACHCTBHS C HUMH,
nenaTh NPUKUIKY, OLUEHUBATh pe3ynbTaT. OOydaromuecss MONy4yaroT HaBBIKU
NpUONMMKEHHBIX ~ BBIUMCICHHWM,  BBITIOJHCHHS  JACHCTBHM C  YHCIIAMH,
3aMMCaHHBIMA B CTaHAAPTHOW (opme, HCMONb30BaHUA MaTEeMAaTHYECKUX
KOHCTAHT, OLICHUBAHUSI YHCIIOBBIX BBIPAKEHU.

JInnusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSIKEHUU BCETO
oOydeHHsI B CTapIiei IIKOJe, MOCKOJBKY B KaXKIOM pasfeie MpOorpaMMbl
MPEAYyCMOTPEHO  PEIIeHHWE  COOTBETCTBYIOIIMX  3anad.  OOyuaroniuecs
OBJIQJICBAIOT PA3JUYHBIMU METOJIaMH PEIICHUSl LEJIbIX, pPaluOHAJbHBIX,
UPPAIMOHAIBHBIX, MOKA3aTEIbHBIX, JIOTApUPMUUECKUX U TPUTOHOMETPUUECKHUX



YpaBHEHUI, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHUS UCHOJIB3YIOTCS MPH
uccinenoBaHud (GYHKIHUI € MOMOIIBIO MPOU3BOJHON, PEUICHUM MNPUKIATHBIX
3a/lad M 3a7a4 Ha HAXO0XJEHHWE HAWOOJBIIUX KM HAUMEHBIIUX 3HAYCHUU
dbynkuuun. JlaHHas cojaepkaTelibHas JIMHUA BKJIIOYaeT B cels  Takke
dbopmMupoBaHue yMEHUN BBITOJHATH pacdy€Thl 1O Gopmyrnam, mpeoOpa3oBaHuUs
LEJbIX,  palMOHAIbHBIX,  HMPPALMOHAIBHBIX W  TPUTOHOMETPHUYECKUX
BBIpQXKEHUN, a TaKKe BBIPAKECHHUM, COJEpKAIIUX CTENEHW U JIoTapu(MBbI.
brnaromapst uzydenuto anreOpanyeckoro mMarepuaia MPOUCXOJIUT JajbHEnIee
pa3BUTHE aAJNTOPUTMUYECKOTO U  aOCTPAKTHOTO MBINUICHUS  yYalluxcs,
bOpMUPYIOTCS HABBIKK JEYKTUBHBIX PACCYXKJIEHUM, pabOThl C CUMBOJIHHBIMHU
dbopmamu, npecTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJIC PABEHCTB
U HepaBeHCTB. AnreOpa npeiaraet 3¢ (HeKTUBHbIC HHCTPYMEHTHI JJIsI PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISIAHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTHU KaK SI3bIKa HAYKHU.

ConepxatenbHo-MeToan4ecKkass JuHUS «DyHKIUU U TpaQuKku» TECHO
NEPEIUIeTaeTCAd C JPYTMMU JUHUSIMUA Kypca, MOCKOJIbBKY B KaKOM-TO CMBICIIE
3aa€T TIOCIEIOBATEIBHOCTh M3Yy4YEHHUS Marepuayia. M3ydeHHne CTEeneHHOM,
MOKa3aTeIbHOM, JIOTapu(PMUYECKOM W TPUTOHOMETPUYECKMX (YHKIMH, HX
CBOMCTB U TpapuKOB, UCIIOIb30BaHUE (PYHKIMH JJIs1 PEIICHHS 3a7a4 U3 JIPYTUx
y4eOHBIX MPEAMETOB U PEAIbHOM )KM3HU TECHO CBSA3aHO KaK ¢ MAaTEMAaTUYECCKUM
aHaJM30M, TaK W C pelIeHWeM ypaBHEHUU W HepaBeHCTB. [Ipu 3TOM OosbIIOE
BHUMaHUE yjaelseTcs (QOpMHPOBAHUIO YMEHHS BbIpaxaTb (GopMmysIaMu
3aBUCHUMOCTH MEXKIY pA3JUYHBIMUA BEJIMYMHAMH, HCCJIEIOBATh ITOJYYECHHBIE
byHKIMM, CTPOUTH WX Tpaduku. Marepuan 3TOH coAepKATCIBHOW JIMHUU
HalleJICH Ha pPa3BUTUEC YMEHUW W HABBIKOB, I[IO3BOJISIIOIIMX BBIPAXKATh
3aBUCHUMOCTH MEXKY BEIMYMHAMH B Pa3IUYHON (opMe: aHaTUTHYECKOMH,
rpaduyeckoi M CIOBEeCHOW. FEro m3ydyeHue cmocoOCTBYeT pPa3BHTHIO
ANTOPUTMUYECKOTO MBIIUICHHS, CIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIIHNH,
HCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHas JuHus «Hadana MaTeMaTH4ECKOro aHajin3ay MO3BOJISET
CYIIECTBEHHO PAaCIIMPUTh KPYyr KaK MaTeMaTUYECKHX, TaK W MPUKIIATHBIX
3a/a4, JOCTYNHBIX OOYyYaloIMMCS, Y KOTOPBIX TMOSIBISIETCA BO3MOKHOCTD
HCCIIeSIOBATh W CTPOHMTH TpaduKH (PYHKIHH, ONpEaeisTh WX HAUOOJBIIHE H
HaWMCHBIITNE 3HAYCHHMS, BBRIYUCIATH IUIOMAIU GUTYp U 00BEMBI TE, HAXOIUTh
CKOpPOCTH M YCKOpEeHUs IpoueccoB. [JanHas coaepkaTenapHasi JUHUS OTKPBIBACT
HOBBIE BO3MOYKHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJAEIEH pealbHbIX
CUTYyallMii, HAXOXKJACHHS HAWIYYIIErO PELICHUS B MPHUKIAJHBIX, B TOM YHCJE
COLMAIIBHO-3KOHOMHUYECKUX, 3aja4ax. 3HAaKOMCTBO c OCHOBAMU



MaTeMaTHYeCKOTO  aHaju3a  CIIOCOOCTBYeT  Pa3BUTHIO  aOCTPaKTHOTO,
(hOpMaTEHO-IOTHYECKOT0 U KPEaTUBHOTO MBINIICHUS, ()OPMUPOBAHUIO YMEHUN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH B Hayke, TEXHUKE W
uckyccte. O0ydarImuecs: Y3HAIOT O BBIJAIOMINXCS PE3yJbTaTax, MOJyYeHHBIX
B XOJI€ Pa3BUTHS MAaTEMATHKHU KaK HAyKH, K UX aBTOpPaX.

CopepkarenpbHO-MeTOANYECKass JIMHUA «MHOXKECTBA W JIOTHKa» B
OCHOBHOM  TIOCBSIIIEHA  JJIEMEHTAaM  TEOPHUH  MHOXECTB.  [€OpEeTHKO-
MHOXKECTBCHHBIC IPEJCTABJICHUS IPOHMU3BIBAIOT BECh KYypC IIIKOJBHOU
MaTEMaTUKHA M TpeJIaraloT Haubosee YHUBEPCATbHBIA S3bIK, 00BEIUHSIIONIUN
BCE pas3leibl MaTeMaTUKH W €€ TPWIOKEHUH, OHHM CBS3BIBAIOT pa3HbBIC
MaTEeMaTUYECKUE JUCHUIUIMHBI B eauHoe Iejoe. lloaTomy BakHO 1aTh
BO3MOXXHOCTh  IIIKOJIBHUKY TIOHMMAaTh TCOPETUKO-MHOMXKECTBEHHBIN  S3BIK
COBPEMCHHOW MAaTEMaTUKH M HCIIOJIb30BaTh €ro IS BBIPAXKCHUS CBOHUX
MBICJIEH.

B kypce «Anre0Opa u Hauansa MaTeMaTHYeCKOrO aHaIN3a» MPUCYTCTBYIOT
Tak)K€ OCHOBBI MAaTEMaTHYECKOTO MOJICIUPOBAHMS, KOTOPBIC IPU3BAHBI
chopMHpOBaTh HABBIKM IOCTPOCHHUS  MOJICJICH  pCalbHBIX  CHUTYaIlHH,
UCCJIEIOBAaHUs ATUX MOJelel ¢ TMOoMOIbl0 anmapara aiaredpsl U
MaTEMaTUYECKOT0 aHAIM3a U MHTEPIPETAIINH TIOJTyUYEHHBIX pe3yabTaToB. Takue
3a/laHds BIUIETEHbl B KaXAbIH M3 pa3lieJIOB MPOrpaMMbl, IMOCKOJIbKY BECh
MaTepHall Kypca IUPOKO UCTIONb3YyeTCs I pelleHusl MPUKIaIHbIX 3aaa4. [Ipu
pEIICHUH  pealbHbIX  MPAKTUYECKUX  3ajad  ydalluecs  pPa3BUBAIOT
HA0JII01aTeTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCA,
UCIIOJIB30BaTh AHAJIOTHI0, 0000IaTh M KOHKPETHU3UPOBATH MPOOJIEMY.
JesTenbHOCTh TIO (POPMUPOBAHHUIO HABBIKOB PEIICHUS MPHUKIAJAHBIX 3a7a4
OpraHu3yeTcsi B IpoIlecce M3y4YeHHUs BCEeX TeM Kypca «Anredpa U Havana
MaTEeMaTUYECKOTO aHATH3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM miiaHe Ha M3ydeHHE Kypca aireOpbl W Hadal MaTEMaTHYECKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Heneno B 10 kinacce u 3 yaca
B Heaemto B 11 kmacce, Bcero 3a iBa roaa o0ydenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
11 KVIACC

Yuciaa v BbIYMCICHUS

Harypanbnsbie u niensle yncia. [IpusHakyu 1enMMoCTy LENIbIX YUCEIL.

CreneHb ¢ palMoOHabHBIM MTOKa3aTeneM. CBOMCTBA CTEEHHU.

Jlorapudm uncina. JlecssTHuHbIC U HaTYpadbHbIE JOrapu(MBbI.

YpaBHEHUS ¥ HEPABEHCTBA

[IpeobpazoBaHue BBIPAXKECHUM, COJIEPKAITUX JTOTApUPMBI.

[IpeobpazoBaHue BBIPAKEHUM, COJAEpPIKAIIUX CTEMEHU C paldOHATbHBIM
NIOKAa3aTeNEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenbHbIC YPABHEHUS U HEPABEHCTRBA.

Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.

Cuctembl JMHEHHBIX YypaBHEHWH. PelieHue npuKIagHbBIX 3a7a4 C
MOMOIIbIO CUCTEMBI JTUHEUHBIX YPABHEHHUIA.

CucTemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHI 1 HEPABEHCTB.

[IpuMeHeHne ypaBHEHMI, CHUCTEM M  HEPAaBEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3a7la4 M 3a7a4 U3 Pa3IMYHBIX 00JlacTell HAyKd U peatbHOU
KU3ZHU.

DOyHKUUM U TPaPUKH

Oynknus. Ilepuonmueckue QyHkuun. I[IpoMeXyTKM MOHOTOHHOCTH
dbyaku. MakcCuMyMbl 1 MUHUMYMBI GyHKIUU. Hanbombliee 1 HauMeHbIIEe
3HaueHue (QYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

ITokazarenbHas u orapudmMudeckas QyHKIIUHA, UX CBOWCTBA U TpaduKH.

Ucnonb3oBanue rpadukoB (QYHKIUN A pEIICHUS ypaBHEHUH W
JINHENHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKIUNA ISl UCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTHX YYEOHBIX
MPEIMETOB U PEAIIbHOM KU3HMU.

Hayajia maTeMaTH4ecKOro aHajau3a

HenpepoiBubie GyHkImu. Metoq MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB.

[IpousBonnass ¢yuknuu. ['eomeTpuueckuii W (QU3MYECKUH  CMBICT
MIPOU3BOJHOM.

[IpousBonHble  3MeMEeHTapHBIX  QyHKUHA. DOpMYIbl  HAXOXKICHUS
MIPOU3BOIHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIUH.



[IpumeHeHue Npou3BOIHON K MCCIE0BaHUIO (YHKUUNA HA MOHOTOHHOCTb
u 9KcTpemMyMmbl. HaxokaeHue HamOOJbLIEr0o MW HAMMEHBIIEro 3HAYEHHS
(yHKIMU Ha OTpE3KE.

[IpuMeHeHnE NPOM3BOAHON Uil HAXOXKACHUS HAWIy4dlIEro pPEIICHUS B
IPUKIANHBIX 3aJadax, I ONPEINENeHUs CKOPOCTH IIpOLecca, 3aJaHHOIO
dopMyIoi niaK rpaduKoM.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpuueckuil M Quanmyeckuil cmbicia. Beruucienue
uHTerpana no ¢popmyne Hetorona—Jleitonuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOTO mnpeaMera «MaremaTuka» ITOJDKHO OOECreyuBaTh
JOCTH)KEHUE Ha YpPOBHE CpeAaHero oOmero oOpa3oBaHUsl —CIEAYIOIINX
JUYHOCTHBIX,  METANpPEeIMETHBIX W  TPEAMETHBIX  00pa30BaTEIbHBIX
pE3yJIbTAaTOB:

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHSI TPOTpaMMbl Y4EOHOTO IMpeaMera
«MaTremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMU  OOydarlierocs Kak
AKTUBHOTO W OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIEeCTBa, MPEICTaBICHUEM
0 MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, TMPOIEAYp TPaKIaHCKOTro oOmiecTBa (BbIOOPHI, OMPOCHl W TIp.),
YMEHHUEM B3aUMOJICHCTBOBATh C COIUAILHBIMA MHCTUTYTAMH B COOTBETCTBUH C
uX (QYHKIMSIMU U HA3HAYCHUEM.

[TaTpuoTnyeckoe BoCIUTaHUE:

c(OPMHUPOBAHHOCTBIO ~ POCCUHCKOM  TPaXKJAHCKOM  MJIEHTUYHOCTH,
YBAXKEHHUS K MPOILIOMY U HACTOSIEMY POCCUMCKON MaTEMaTUKH, IEHHOCTHBIM
OTHOLIEHHEM K JOCTHKEHUSIM POCCHUICKMX MAaTEMAaTHUKOB M POCCUICKON
MAaTE€MAaTHUYECKON MIKOJIbI, K HCIOJb30BAHUIO 3THX JOCTHXKEHUI B JPYrux
HayKaX, TEXHOJOTUIX, chepax SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTTYXOBHBIX LIEHHOCTEH POCCUHCKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TOBEICHUSA,
CBA3aHHOIO C TMPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKH U
NEATENIbHOCThIO YUYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYHBOTO OYyIIETO.

DCTeTUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKIIIOYAsl 3CTETUKY MATEMAaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad, pelLIeHni, pacCyXICHHM;
BOCIPUMMYHUBOCTBI0 K MAaT€MaTUYECKUM  acClleKTaM pAa3JW4yHbIX BUJIOB
HCKYCCTBa.

dusnyeckoe BOCIIUTAHUE:
c(hOpMHUPOBAHHOCTHIO YMEHUS TPUMEHSATh MaTeMaTUYeCKHWE 3HAHHUS B
HHTEpecax 3JI0pOBOro H 0Oe3omacHOro oOpas3a >KHU3HHU, OTBETCTBEHHOIO



OTHOIIEHUS] K CBOEMY 3/I0POBbIO (30pOBOE MHUTAaHUE, COAJIAHCUPOBAHHBIN
PEXUM 3aHATUNA U OTAbIXA, pETyJsipHas Ppu3nyeckas aKTUBHOCTH); (GU3HMUECKOrO
COBEPIIEHCTBOBAHUA, npu 3aHITHIX CHIOPTUBHO-030POBUTEIBHON
NEATEIBHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYZly, OCO3HAHUEM IIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  Npo(ecCUOHANBHOW  JIE€SITEbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKON U €€ MPUIOKEHUSIMU, YMEHUEM COBEPILIATh OCO3HAHHBINA BHIOOD
Oynyueid mnpodeccud M pPearn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI;
TFOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOILIECCOB HAa  COCTOSHHE MPUPOJHON U
COLIMAJILHOM CpeJbl, OCO3HAHMEM TIJIOOAIBHOTO XapakTepa 3KOJOTHYECKHUX
npoOyieM; OpHEHTalMeld Ha TMPUMEHEHHE MAaTEeMaTUYeCKUX 3HAHUU JUis
peleHus 3a1a4d B 00JIacTU OKpYXarolled cpeiibl, MIaHUPOBaHUS MOCTYIKOB U
OLICHKH UX BO3MOXHBIX ITOCIICICTBUH JIUISI OKPYKAIOILIEH CPEJIbI.

IleHHOCTH HAYYHOrO MO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33pEHU, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO Da3BUTUSl HAyKM U OOIIECTBEHHOM IpaKTHKH,
IOHUMaHUEM MaTeMaTUYECKON HayKH KakK cpepbl UeI0BEUECKOM 1eATeIbHOCTH,
ATaloB €€ pa3BUTUSA M 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALMU; OBJIAJICHUEM
A3BIKOM MAaTEMAaTHUKW U MAaTEMAaTHUYECKON KYJIbTYpOH KaK CPEeICTBOM ITO3HAaHMSI
MHUpPA; TOTOBHOCTBIO OCYIIECTBJISATH IPOCKTHYKD H  HMCCIEIOBATEIBCKYIO
NEeATENbHOCTh NHAUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yJIbTaThl OCBOCHUS MPOrPaMMBbI yAeOHOTO TIpeaMeTa
«MaremaTturka XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEPCaJIbHBIMU
NO3HABAMETbHBIMU  OCLICMBUIMY, YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmBUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) Vuueepcanvnvie noznasamenwvuwvle Oelicmsus, obecneuusarom
Gopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECcCco8 00yyaowuxcs (oceoeHue
Memo00o8  NO3HAHUSL — OKPYMCcawowe2o Mupda; NpUMeHeHue  JI02UYeCcKUx,
uccnre008amenbCKux onepayuli, ymeHuil pabomamso ¢ ungopmayueti).



ba3oBrle nornueckue NevcTBUA:

BBISIBIISITh u XapaKTepU30BaTh CYILLIECTBEHHbIE MPU3HAKU
MaTeMaTHYeCKUX OObEKTOB, MOHATUN, OTHOIICHUN MEXAY MOHATUIMU;
bopMynupoBaTh OTpeIeICHHUS MOHSTHI; yCTaHaBIMBATh
CYILIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJII 0000IICHUS
U CPaBHEHMSI, KPUTEPUHU TPOBOJUMOTO aHAJIN3;

BOCIPUHHMMATh, (OPMYyIHpPOBaTH U NPEOOPA3OBBIBATH CYKIACHUS:
yTBEpJUTEIbHbIE U OTPUIIATENbHbIC, €IUHUYHbIE, YACTHbIE U O0OIIHUE;
YCIIOBHBIE;

BBISIBJISTE ~ MaTeMaTHYECKME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOoTUBOpeursi B (pakTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEpPUM  JUIsl  BBISBJICGHHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JE€TYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUCHUN TT0 aHAJIOTHH;
NPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKACHUNW  (psIMBIE U OT  MPOTHUBHOIO),  BBICTPAWBATh
apryMeHTaIuIo, MPUBOAUTH IPUMEPBHI u KOHTPIIPUMEPBHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJE€HUS U BBIBOJIBL;

BbIOMpaTh Croco0 pelieHus yueOHOM 3aaun (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIlIeHUs, BbIOMpaTh Haubosee MOAXONAIUNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KDUTEPHUEB).

bas3oBrle uccienoBaTenbCcKue IEUCTBU:

UCIIOJb30BaTh  BOIPOCHl  KAK  HCCIEAOBATEIbCKMM  MHCTPYMEHT
no3HaHus; GOPMYIHPOBATH BOMPOCH], (UKCUPYIOIIHME MPOTUBOPEUHE,
npo0sieMy, yCTaHABIMBATh UICKOMOE M JIaHHOE, (HOPMHUPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3ULINIO0, MHEHHE;

IIPOBOAUTH  CAaMOCTOATEIIBHO  CIUIAHUPOBAaHHBIM  DKCIEPUMEHT,
UCCJICIOBAHNE 110 YCTAHOBICHHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
o0BeKTa, SBJICHUS, TMPOIECCA, BBISIBICHUIO 3aBHCHMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

caMoCTOATeNbHO  (opmynupoBaTh 000OIIEHUS ¥ BBIBOABI  TIO
pe3yibTaTaM MPOBEAEHHOTO HAOJIOJICHUS, UCCIEAOBaHUSA, OICHUBATDH
JI0OCTOBEPHOCTH MOTYUYEHHBIX PE3YIHTATOB, BEIBOJOB M 0000IIECHUH;
MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOLECCA, 4 TAKKE BBIIBUTATh
MPEIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBUSX.

Paborta ¢ undopmanmeii:



BBISIBJIATH A€(PUUUTH HHPOPMALUU, JAaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA
Ha BOIIPOC U JJIsl PELICHUS 3a/1a4u;

BbIOMpaTh MH(MOpPMAIMIO W3 HUCTOYHUKOB  PA3NMYHBIX  THUIIOB,
AHAJIM3UPOBATb, CUCTEMATU3UPOBATH 17§ UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpUpOBaTh HH(MOpMaLUIO, MPEACTABIAThL €€ B Ppa3IMYHBIX
dopMax, WILTIOCTPUPOBATH TpadUUECKU;

OLICHMBATh  HAAEKHOCTH  MHPOPMALMM MO  CAMOCTOSITENIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvnvie KoOMMyHukamueHuwle Oelicmsus, 0Oecnevyusarom
chopMuUpoB8aHHOCMb COYUANLHBIX HABLIKOE 00YUAOUUXCAL.
O6mienue:

BOCIPUHMMAaTh W (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IIEJISMH OOIICHMS; SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMCHHBIX TEKCTax, JaBaTh
MOSICHCHHS TI0 XOAY PEIICHHS 3a/ladyd, KOMMCHTHPOBATH TOJYYCHHBIN
pe3yJIbTaT;

B X0Je OOCYXICHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMoun
TEMbI, TTPOOJIEMBI, pelIaeMOl 3a/1auu, BbICKA3bIBATh MJICH, HAIICIICHHBIC
Ha TOMCK PECIICHHS; COIMOCTABIATh CBOU CYXKICHHUS C CYXICHUIMHU
JAPYTHX YYaCTHUKOB JIMajiora, OOHApy)XKMBaTh pa3IMUUe W CXOJICTBO
NO3UIUH; B KOPpPEeKTHOU ¢dopme (HOpMyIHpOBaTh Pa3HOIIACHS, CBOU
BO3PaKCHMS;

IPEJICTaBIATh  PE3YNbTaThl  PEIICHHUS  3a7a4d, OKCIICPUMCHTA,
UCCIICIOBAHUs, IPOCKTa; CaMOCTOSITCIBHO  BBHIOMpAaTh  QopMar
BBICTYIUICHUS ¢ Y4&TOM 3ajgad Ipe3cHTallMd W  O0COOCHHOCTEH
ayJIUTOPHH.

CoTpyIHUYECTBO:

NOHMMATh W  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIAHOW U
WHANBUAYaTbHON paOOThl MPU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
HeJdb COBMECTHOM  JEATENbHOCTH, IUJIAaHUPOBATh  OPraHU3AIUIO
COBMECTHOU pPabOThl, paclpeneyiiaTb BUAbI padOT, JOTOBAPUBATHCA,
o0cyXaaTh TMpOIECC H pe3yabrar paboThl; 0000maTh MHEHUS
HECKOJIbKHX JIFOICH;

y4acTBOBAaTh B TPYMIOBEIX (opmax paboThl (00CyX)aeHUs, OOMEeH
MHEHHUI, «MO3TOBbIE€ IITYPMbI» W WHBIE); BBINOJIHATH CBOK YacTh
paboThl M KOOPJAMHUPOBATH CBOMU JCHCTBUS C JPYrUMHU UJIEHAMH



KOMaH/Ibl; OLEHMUBATh Kaue€CTBO CBOET0 BKJAJa B OOLIMH HPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aUMOJIEHCTBHS.

3)  Vuusepcanvnvie — pecynamugnvie  Oeiicmsus, — obecneuugarom
Qopmuposanue cmMvlCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBIIATh IUJIaH, QITOPUTM pELIEHUs 3aJaud, BBIOMpPATh CroOco0
pelieHusi ¢ y4€TOM MMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHUpPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHN ¢ y4ETOM HOBOW
UHGOpPMALIHH.

CaMOKOHTPOJIb:

e BIAJECTh HaBbIKAMU TIO3HABATEIBHOW pedIeKCUH KakK OCO3HaHUs
COBEpIIAEMbIX  JIEWCTBUM M  MBICIUTEIBHBIX  MPOILIECCOB, HX
pE3yNbTAaTOB; BJIAAETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS
npolecca U pe3ysibTaTa pelieHrs MaTeMaTuueCcKon 3a/1auu;

e TMPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPH PEIICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JI€ITEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENILCTB,  JIAHHBIX,  HAWJEHHBIX  OMIMOOK,  BBISBJICHHBIX
TPYAHOCTEN;

e OILICHHWBaTh COOTBETCTBUE pe3yJbTaTa LEJIM U YCIOBHUSIM, OOBICHSITH
IPUYUHBI JOCTHKEHUS WU HEJOCTHKEHHUSI PE3YJIbTATOB JEATEIbHOCTH,
HaXOJUTh OLIMOKY, aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne ydeOHOro Kypca «AnreOpa W Havajla MaTEMaTHYECKOTO
aHaJgu3a» Ha YPOBHE CPEIHEro oO0Iero oopa3oBaHUs TOJDKHO OOeCIeunBaTh
JTOCTH)KCHUE CIICIYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

11 KIIACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh TOHATHSMH: HaTypajdbHOE, 1I€JI0€ YHCJI0; MCIOIb30BaTh
NPU3HAKU JEITUMOCTH IEIbIX YHCEJ, PAa3JI0KEHHE YHUCJIa Ha MOPOCThIE
MHOKUTEIIH JJIs1 PEIICHUS 3aa4.

OnepupoBaTh MOHATHEM: CTETICHb C PAIlMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHSAMM: JIOTapu(PM YKcCia, IECATUYHBIC U HATypaJdbHbIC
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOWCTBA CTENEHW i MPeoOpa3OBaHMs BBIPAKEHUN;
ONEPUPOBATH MOHATUSAMHU: IOKA3aTEIbHOE YPaBHEHNE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinmonHaTh npeoOpa3oBaHUs BBIPAKEHUM, COAEpX AIIMX Jorapudmsl;
ONEepUPOBATh MOHATUSAMU: JIOrapu(PMHUUYECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB.

HaxonuTte penieHuss mpocTeHIMx TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CUCTEMA JIMHENHBIX YPABHEHUN U €€ PEILLICHHUE;
UCIIOJIB30BATh CHUCTEMY JIMHEHHBIX YPAaBHEHUH [JI PELICHUS INPAKTHYECKUX
3a7ay.

Haxomute  pemieHuss  OPOCTEMIIMX  CHCTEM M COBOKYIHOCTEHN
palMOHATbHBIX YPABHEHUN U HEPABEHCTB.

MopenupoBaTh peajbHble CHUTYalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPDA)KCHUS, YPAaBHEHHUs, HEPABEHCTBA M CHUCTEMbl [0 YCIOBHIO 3a/1a4H,
UCCJIeI0BATh OCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh TOHATHAMHU: TNepUoauYecKas (YHKUHS, TMPOMEXYTKH
MOHOTOHHOCTH (YHKIHMHU, TOYKH IKCTpeMyma (YHKIHMH, HauOoJbIIee U
HauMEHbIIee 3HAYCHHUS (PYHKIUU Ha TMPOMEXKYTKE; HCIOIb30BaTh HX IS
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh NOHATUIMU: TpadUKHU MOKA3ATENBHOM, JOorapupMUIECKON U
TPUTOHOMETPUYECKUX (DYHKIIMIA, U300pakaTh UX HA KOOPJIUHATHOW IJIOCKOCTH
Y HCIIOJIB30BATH ISl PELICHUS YPABHEHU U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOW IUIOCKOCTH Tpauku JTUHEHHBIX
YPAaBHEHUU U MUCIIOJIB30BATh UX JUJIS PEIIEHUS CUCTEMbI JINHEHHBIX YPABHCHUM.

Hcnonp3zoBaTe rpaduku GYHKIUN 718 HCCIEAOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHbBIX TUCIUILINH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh MOHATUSIMU: HEOpepblBHAas  (QYHKIMS; POU3BOAHAS
(GYHKIIUU; UCTIONB30BATh TEOMETPUUYECKUNA U (PU3UUECKUIA CMBICI TTPOU3BOTHON
JUISL PEIICHUS 3a/1a4.

Haxonuth  mpou3BOAHBIE  DJIEMEHTapHBIX  (PYHKUMHA,  BBIYHCIATH
MIPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh  MPOU3ZBOAHYIO  JUIsI  UCCIENOBaHWs  (QYHKIUMU  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh pE3yJbTAThl HCCICIOBAHUSA K
MIOCTPOCHHIO IPaUKOB.



Hcnonp30BaTh NMPOM3BOIHYIO JJISI HAXOKJICHHS HAWJIy4dlIEro PELICHHS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUATBHO-YKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh NOHATHSAMHU: TNEpBOOOpa3Has W MHTErpaji; IMOHUMATh
reoOMEeTpUYECKU U (PU3NUECKUIN CMBICI HHTErpaa.

Haxonute mnepBooOpa3Hble  3IIEMEHTAPHBIX  (DYHKIMI;  BBIYHUCIATH
uHTerpai no popmyne Hetorona—JleitOuuna.

Pewats nmpukiagHeie 3aa4i, B TOM YHCIIE COLMAIBHO-3KOHOMUYECKOIO U
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE



11 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
CreneHsb ¢ pallMOHAIBHBIM [T0OKA3aTEIEM.
[TokazarenbHas KIS,
1 Oyt 12 1 https://m.edsoo.r/Q4A4L3FSG
[Toka3arenbHble ypaBHEHUS U
HEpaBeHCTBa
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12 https://m.edsoo.ru/€W3S8Q200C
HEpaBEeHCTBa
Tpuronomerpuueckue GyHKIIMH U UX
3 rpaduku. TpuroHomerpuueckue 9 1 https://m.edsoo.ru/O3W1TOF6F
HEpPaBEHCTBA
[IpouzBoanas. [Ipumenenne
4 POMSBOMHA TP 24 1 https://m.edsoo.ru/E30004P2K
MIPOU3BOTHOM
5 WNHuterpan u ero npuMeHeHust 9 https://m.edsoo.ru/J6K6M6Z4Q
CucreMbl ypaBHEHHI 12 1 https://m.edsoo.ru/TO9AIK3RON
HarypaneHble u nensie uyucna 6 https://m.edsoo.ru/Y1X3V7P1E
[ToBTOpEeHnue, 06001EeHNE
8 p ’ B o 18 2 https://m.edsoo.ru/L4Q3T7V4G
cucTeMaTru3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE



11 KVIACC

Ne KoumnuecTBo yacos Hara
DJIeKTpoHHbIE I pPOBLIE
n/ Tema ypoka Bceer KoHTpoJ/bHBI IIpakTHYecku H3yYeHHU
o0pa3oBaTejibHbIE PeCypChl
n 0 e padoThl e padoTbl b
CremneHb ¢ palliOHAIBHBIM
1 1 2.09 https://m.edsoo.ru/EOIOK1U8Q
MoKa3aTeIeM
2 CBoiicTBa CTEIICHU 1 4.09 https://m.edsoo.ru/U4K5SB4S2T
[IpeobpazoBaHme BhIpaKEHUH,
3 COJZEpKAIIUX pPAIIMOHATbHBIE 1 7.09 https://m.edsoo.ru/T8STIW2KOR
CTCTICHH
[IpeobpazoBaHme BhIpaKEHUH,
4 CoZepKaIIuX pallMOHATbHBIE 1 9.09 https://m.edsoo.ru/W2C2A806P
CTETeHU
[IpeobpazoBaHue BhIpaKEHUH,
5 COZEpKaIIUX pallMOHATbHBIE 1 11.09 https://m.eds00.1u/K8Q6X2K9E
CTETeHU
[TokazarenbHble ypaBHEHUS U
6 1 14.09 https://m.edsoo.ru/E8Y0Z3DOU
HEpaBEHCTBA
[TokazarenbHble ypaBHEHUS U
7 1 16.09 https://m.edsoo.ru/N3X3Y3G6Z
HEPaBEHCTBA
[TokazarenbHble ypaBHEHUS U
8 1 18.09 https://m.edsoo0.ru/M6G8Z8SOW
HEpaBEHCTBA
[TokazarenbHbIe ypaBHEHUS U
9 yp 1 21.09 https://m.edsoo.ru/Z5X8N1T5V
HEpaBeHCTBA
10 IToka3arenbHbIC YpaBHEHUS U 1 23.09 https://m.edsoo.ru/O7V3I4M11




HEepaBeHCTBa

[TokazarenpHas GpyHKIUA, €

11 . 25.09 https://m.edsoo.ru/LEW3IM1D6P
CBO¥CTBa U rpaduk
KonTtponsHast pabota o Teme
"CteneHs ¢ palMoHAIbHBIM

12 nokasareneM. I[lokasarenpHasg 28.09 https://m.edsoo.ru/B1Y1G1X0B
¢dbynakuus. [TokazarensHbIe
ypaBHEHUS U HEpaBEHCTBA"

https://m.edsoo.ru/ WSW8H702

13 Jlorapudm uncna 30.09 - PEAHILECS00.IL
JlecsiTHUHBIC W HATYpaTbHbIE

14 2.10 https://m.edsoo0.ru/Z2X6Q2791
sorapudmbl
[IpeobpazoBaHue BhIpaKEHUH,

15 5.10 https://m.edsoo.ru/G9O0K2H]1S
CoJIepXKaIiux Jorapudmbl
[IpeobpazoBaHue BhIpaKEHUH,

16 7.10 https://m.edsoo.ru/ESF1U3Z1Y
coJIepXKaIiux Jorapudmol
[IpeoOpazoBaHue BhIpAKEHUH,

17 9.10 https://m.edsoo.ru/I9N3F6B7T
coJIepKaIux Jorapudmbl
[IpeoOpazoBaHue BhIpAKEHUH,

18 12.10 https://m.edsoo.ru/ASHOW IN8B
CoJIepXKaIuX Jorapudmbl
Jlorapudmuueckrue ypaBHeHNUI U

19 pud P 14.10 https://m.edsoo.ru/A3W6EOKON
HEpaBEHCTBA
Jlorapudmuueckrue ypaBHeHNUI U

20 pud yp 16.10 https://m.edsoo.ru/L8T4R574]
HEpaBEHCTBA
Jlorapudmuueckue ypaBHEHHUST U

21 pud yp 19.10 https://m.edsoo.ru/P1T5K2S7R

HCpaBCHCTBA




Jlorapudmudeckne ypaBHEHUS U

22 21.10 https://m.edso0.ru/U7S3A004X
HEpPaBEHCTBA
Jlorapudmuaeckas QyHKIH, €€

23 . 23.10 https://m.edsoo.ru/POJ9A9B6X
CBO¥CTBa ¥ rpadux
Jlorapudpmudaeckas KU, €€

24 apu Py 6.11 hitps://m.eds00.ru/POGAH3Q00
CBOMCTBA U rpaduk
TpuroHoMeTpudIecKue KLU,

25 P . P ymxn 9.11 https://m.edsoo.ru/X6R4J9BOW
WX CBOMCTBA U Tpaduku
TpuroHoMeTpruIecKue KIINH,

26 p . p ymxu 11.11 https://m.edsoo.ru/T2T2K7Y61
WX CBOMCTBA U Tpaduku
TpuroHoMeTpruuecKue KIINH,

27 PHTOHOMETP Pymr 13.11 hitps://m.edsoo.r/EOL1T2Z5S
WX CBOMCTBA U Tpaduku
TpuroHoMeTpuuecKue KIIAU

28 P N p ymxum, 16.11 https://m.edsoo.ru/JSE0Y7L3D
WX CBOMCTBA U Tpaduku
ITpuMepsl TPUTOHOMETPUUECKUX

29 p pbLTP p 18.11 https://m.edsoo.ru/H4T0J7D7S
HEPaBEHCTB
ITpuMepBl TPUTOHOMETPUUECKUX

30 p ppLTP p 20.11 https://m.edsoo.ru/UIR9YASRIF
HEPaBEHCTB
[IpuMepsl TPUTOHOMETPHUIECKUX

31 23.11 https://m.edsoo.ru/T707C9E3V
HEPaBEHCTB
I[TpuMepsl TPUTOHOMETPUYECKUX

32 p prLTP p 25.11 https://m.edsoo.ru/EOB9R7T4F
HEPaBEHCTB
KonTtponbHas paboTa o Teme
"JlorapudMuueckas KIS,

33 pud ymxn 27.11 https://m.edsoo.ru/X3E3X1E50Q

Jlorapudmudeckue ypaBHeHUS U
HepaBeHcTBa. TpuroHoMerpuyecku




e QyHKIMH U uX
rpaduku. Tpuronomerprueckue

HepaBeHCTBa"

34 HenpepsiBHbIC (yHKIIHH 30.11 https://m.edsoo.ru/C1T1J7H2F
MeToa HHTEPBAJIOB JUISL PEIICHUS

35 AL HHTEp AP 2.12 hitps://m. edsoo.ru/VAS8HODIC
HEPaBEHCTB
MeToa HHTEPBAJIOB UL PEIICHUS

36 FLHHTEp AP 4.12 hitps://m.edsoo.ru/DAD6I 1 FAC
HEPaBEHCTB

37 [TpousBoanas GpyHKIIMHA 7.12 https://m.edsoo.ru/S7P6F5BOL

38 [IpousBonHas pyHKIMH 9.12 https://m.edsoo.ru/W1G7I8V7J
I'eomerpuueckuii u puznyeckuit

39 . 11.12 https://m.edso00.ru/R5V6ISP2W
CMBICJT IIPOU3BOTHOM
['eomeTpuueckuii u puU3NUECKUIA

40 . 14.12 https://m.edsoo.ru/J7TIM2K7E
CMBICIT TIPOU3BOAHOM
[Ipou3BoIHEIE AIIEMEHTAPHBIX

41 i 16.12 https://m.edso0o0.ru/T9B4D2W3D
byHKIUN
[IpousBoHBIE ATIEMEHTAPHBIX

42 i 18.12 https://m.edsoo.ru/D3M1Q4K50
byHKIUN
IIpon3BogHass cyMMBI

43 P A YMMBL, . 21.12 https://m.edsoo.ru/E1X3J8W6L
MIPOU3BEACHHUS, YACTHOTO (PYHKUIUN
IIpousBoHAas CyMMBI

44 p A YMMBL, . 23.12 https://m.edsoo.ru/JIR70004U
MIPOU3BEACHHUS, YACTHOTO (PYHKIUN
IIpousBoaHAas CyMMBI

45 p a YMMEL, . 25.12 https://m.edsoo.ru/PSWS5D6I7E
MPOU3BEACHHUS, YACTHOTO (PYHKIUN
IIpumenenue npou3BOIHON K

46 p p a 28.12 https://m.edsoo.ru/VOP5A8C9Z

UCCIIeIOBAaHUIO PYHKIIMNA Ha




MOHOTOHHOCTB U 3KCTPCMYMBEIL

47

[IpuMeHeHne npon3BOIHOM K
WCCIICIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

30.12

https://m.edsoo.ru/K9ROM2W6L

48

[IpuMeHeHne npon3BOIHOM K
Hccae0BaHuI0 (PYHKIIMM Ha
MOHOTOHHOCTB U DKCTPEMYMBI

11.01

https://m.edsoo.ru/X5S 1H2F91

49

[IpuMeHeHne nmpon3BOIHOMN K
Hccaea0BaHuI0 (PYHKIIMN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

13.01

https://m.edsoo.ru/V6K2V5C5H

50

Haxoxnenne HanOOIbIIETO U
HaWMEHBIIIETO 3HAYCHUST (PYHKIIUN
Ha OTpE3Ke

15.01

https://m.edsoo.ru/W2G111 K0S

51

Haxoxnenne HanOoOJIBIIErO U
HAaUMEHBIIICTO 3HAUCHUS (DYHKIIHH
Ha OTPE3Ke

18.01

https://m.edsoo.ru/QON7C8Y2B

52

Haxoxnenne HanOOIIBIIIETO U
HaWMEHBIIIETO 3HaYeHUs (PyHKIIUH
Ha OTpPE3Ke

20.01

https://m.edsoo.ru/Z0W4R6Y2H

53

Haxoxnenue HauOOJIBIIEr0 U
HAaMMCHBIICIO 3HAYCHH A Q)YHKHI/II/I
Ha OTPC3KE

22.01

https://m.edsoo.ru/A4L.OH2Z1D

54

HaxosxneHre HanOoJIbIIero u
HAMMEHBIIETO 3HAYCHUS (QYHKIIUU
Ha OTpEe3Ke

25.01

https://m.edsoo.ru/I4M8J4S8X

55

HaxoxnaeHue HanOOJIBIIECT0 U

27.01

https://m.edsoo.ru/P1IH6N9T8G




HAaMMEHBIIETO 3HaYCHUs (PYHKIUU
Ha OTPE3KE

[IpuMeHeHne npou3BOIHON IS
HAXO0XJACHUS HaWIy4llEero
pelIeHys B IPUKIAIHBIX 3aa4ax,

56 29.01 https://m.edsoo.ru/ROV2M2S2T
JUTS OTIPEJICIICHUS] CKOPOCTH
npoiiecca, 3aJaHHOTo (GopMyIIon
uu rpaduKom
KonTpossHas paboTa no teme
" https://m.edsoo.ru/X8WINIMS
57 [IpousBonnas. [Ipumenenue 1.02 B
MPOU3BOAHOMN" o
[IepBoo6pa3nas. Tabmuna
58 3.02 https://m.edsoo.ru/NSWSLII1Q
MepBOOOPA3HBIX
IlepBooOpasuas. Tabauma
59 PBOOLD B 5.02 https://m.edsoo.r/DSP4P3A3G
MepBOOOPA3HBIX
HnTerpai, reomMmeTpuuecKuii 1
60 Pai, reoMetp 8.02 https:/m.eds00.ru/C1CSZOA9A
(hM3UYECKU CMBICIT HHTETpasia
HnTerpan, reomeTpudecKuil 1
61 pall, . P 10.02 https://m.edsoo.ru/R4R2T1C7Z
(hbM3UYECKU CMBICIT HHTETpasIa
HHTerpai, reoOMeTpUISCKHUI 1
62 . 12.02 https://m.edsoo.ru/E2K9S 1 K9F
(hM3UYECKUI CMBICIT HHTETpasia
Brruncnenue unTerpaia mno
63 N 15.02 https://m.edsoo.ru/H2X2H7N4N
dbopmyne Herorona—IJleiiOHuna
Brrunciienue nHTErpaia mo
64 p . 17.02 https://m.edsoo.ru/I2T2H9F6K
¢dopmyne Herorona—JleiiOHuna
65 Beruncnenue unTerpana mo 19.02 https://m.edsoo.ru/USSON4T1X




dbopmyne Hetorona—JleiibHuna

66

Brrunciienue narerpana no
dopmyne Hetorona—Jleitbruna

22.02

https://m.edsoo.ru/H1J9O7S3L

67

Cucrembl TUHEHHBIX YpaBHEHUN

24.02

https://m.edsoo.ru/N7F3G3C2N

68

CucremMbl TUHEHHBIX YpaBHEHUN

26.02

https://m.edsoo.ru/I6Q3R1COJ

69

Pemenue npukinaaHeix 3a1a4 ¢
TTOMOIITBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

1.03

https://m.edsoo.ru/N2D2G1U8U

70

Pemenne npuknaaHbix 3a1a4 ¢
TTOMOIIBIO CUCTEMEI JIMHEWHBIX
ypaBHEHUU

3.03

https://m.edsoo.ru/W1Q4N2J3G

71

CucTeMBI H COBOKYITHOCTH TENBIX,
paloOHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX,
Jorapu(pMUUECKUX ypaBHEHHH U
HEPAaBEHCTB

5.03

https://m.edsoo.ru/D9X6PIE7T

72

CucrtemMbl U COBOKYIMHOCTH LENbIX,
paloOHAaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX,
norapu(pMUUECKUX ypaBHEHHUH U
HEPaBEHCTB

9.03

https://m.edsoo.ru/DOQ6G7L7A

73

CucTeMbl 1 COBOKYITHOCTH LIEJIBIX,
palnMoHaAIbHBIX, UPPALIUOHATIBHBIX,
MOKa3aTeNbHbIX,
norapu(pMUYECKUX YpaBHEHUN U
HEPABEHCTB

10.03

https://m.edsoo.ru/V8I7R1L2X




74

CucTeMBbl U COBOKYITHOCTH ENBIX,
paIMOHATBHBIX, HPPAMUOHATBHBIX,
MMOKa3aTeIbHBIX,
JTorapu(pMUIECKUX YPaBHECHUH H
HEPABCHCTB

12.03

https://m.edso00.ru/C4G2N9T4C

75

Hcnonb3oBanue rpadukoB
GyHKIMN 1S pelieHus ypaBHEHU N
U CHCTEM

15.03

https://m.edsoo.ru/D5SL7D5T5D

76

Wcnonb3oBanue rpadukoB
GYHKIUN 1S pelIeHns ypaBHEHU N
U CHCTEM

17.03

https://m.eds00.ru/M9U508X4C

77

[IpuMeHeHne ypaBHEHUM, CUCTEM
Y HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKHX 3a1a4 U 3a1a4 U3
pa3nuuHbIX 00JacTel HayKu U
peanbHOM KU3HU

19.03

https://m.edsoo.ru/B9Z6K514L

78

KonTpombnas pabora no teme
"UnTerpan u ero npuMeHEHU 4.
CucrteMbl ypaBHEHHIT"

22.03

https://m.edsoo.ru/R4F415N4X

79

HaTypaJ'IBHBIC " OeJIbI€ YKcClia B
3aJa4dyax Hu3 peaanoﬁ KHU3HHU

24.03

https://m.edsoo.ru/I9B6D2W1H

80

HaTypaJ'IBHBIC H OCJIbIC YKCila B
3aJa4dyax U3 peaanoﬁ KHU3HHU

26.03

https://m.edsoo.ru/Y2G3E5Y0Q

81

HaTypaJ'ILHLIC " OCJIbIC YKUClia B
3agadax U3 peaanofI KHN3HHU

5.04

https://m.edsoo.ru/SQU3US5J7V

82

HpI/I3HaKI/I JACITNMOCTHU LECIIBIX

7.04

https://m.edsoo.ru/AOG3U6L8K




YHUCCJI

83

[Ipu3Haku 1eIMMOCTH LIEJIBIX
qucen

9.04

https://m.edsoo.ru/P2I1MOF5A

84

[Ipu3Haku 1eIMMOCTH LIEJIBIX
qucen

12.04

https://m.edsoo.ru/K9E3B1Q9V

85

[ToBTOpenue, o6o0IICHNE,
CHCTEMAaTH3aIHs 3HAaHWH.
YpaBHeHust

14.04

https://m.edso00.ru/GOM8Z4G5
W

86

[ToBTOpenue, 060611eHNE,
CHUCTEeMaTU3als 3HaHHM.
YpaBHeHust

16.04

https://m.edso00.ru/D9J3FOWO0C

87

[ToBTOpEenue, 0600IICHNE,
cucTeMaTH3alys 3HaHUH.
YpaBHeHust

19.04

https://m.edsoo.ru/A3R0X109V

88

[ToBTOpEeHuE, 0600IICHNE,
CHCTEMAaTH3aLMs 3HAHMIA.
YpaBHeHust

21.04

https://m.edsoo.ru/A2HOY2S71

89

[ToBTOpEeHUE, 0600IICHNE,
CHUCTeMaTU3aIys 3HAHHH.
YpaBHeHus

23.04

https://m.edsoo.ru/DOJ3K1NS5I

90

[ToBTOpEHUE, 0000IICHNE,
CHUCTEeMaTu3alys 3HAHHH.
YpaBHeHus

26.04

https://m.edsoo.ru/M4Z7B9H9G

91

[ToBTOpenue, 06061IeHNE,
CUCTeMaTu3alysl 3HAHHH.
Hepasencra

28.04

https://m.edsoo.ru/L7B3G6H80O




[ToBTOpenue, 06001ICHNE,

92 CHCTEeMaTH3aIus 3HaHUH. 30.04 https://m.edsoo.ru/P8S3U2747
HepasencrBa
[ToBTOpenue, o6ooOIICHKE,

93 cUCTEeMaTH3alMs 3HAHUH. 4.05 https://m.edsoo.ru/HSK400V7P
HepasencrBa
[ToBTOpenue, o6o0IICHNE,

94 CHCTEeMaTH3aIlus 3HaHU. 6.05 https://m.edsoo.ru/TOSOW3O7E
HepasencrBa
[ToBTOpEenue, 0600IIEeHNE,

95 CHCTEMAaTH3alHs 3HAHU. 8.05 https://m.edsoo.ru/Q1WIL6F6F
Cucremsl ypaBHEHUI
[ToBTOpEeHuE, 0600mIECHNE,

96 CHCTEMAaTH3alLMsl 3HAHMIA. 11.05 https://m.edsoo.ru/M3E1K6Z3Q
CucreMbl ypaBHEHHI
[ToBTOpEeHuE, 0600IICHNE,

97 cHUCTeMaTh3aIys 3HAHHH. 13.05 I:tps://m.edsoo.ru/Y1W5U4M2
OyHKINHT -
[ToBTOpEeHUE, 0600IICHNE,

98 CHCTEMAaTH3aLMs 3HAHUI. 15.05 https://m.edsoo.ru/S2S1Y7P7H
OyHKIUU

99 Hrorosas koHTposbHAs paboTa 18.05 https://m.edsoo.ru/X3W9D8Z2B

100 Hroropas koHTpoJIbHAs paboTa 20.05 https://m.edsoo.ru/C2W IN2T5F
O0o001enue, cucTeMaTA3 LM

101 3HaHUH 3a Kypc anreOpbl 1 Havyas 22.05 https://m.edsoo.ru/KOKSC9J8Z

MmareMatudeckoro agaiausa 10-11




KJI1aCCOB

O0001menue, cucTeMaTA3aIus
3HAHUM 32 Kypc anredpsl U Hayall

102 1 24.05 https://m.edsoo.ru/B3X6R4T31
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

11 KUIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero oopa3oBaHus
pe3yJbTara
1 Yucna v BEIYUCICHUS
OrnepupoBaTh NOHATHSAMU: HATYPAIbHOE, 11€JI0€ YHCII0; UCTI0JIb30BaTh
1.1 MPU3HAKKU JIEIIMMOCTH LEIBIX YUCEII, PA3JIOKECHUE YHCIIa HA POCThIE
MHOHUTEJH JIJIs1 PEIICHHS 3a71a49
1.2 OnepupoBaTh NOHATHEM: CTENEHD C PALIMOHATIBHBIM OKAa3aTeIeM
13 OnepupoBaTh TMOHATHUSAMHU: JIOTapu(PM YHCIIA, JOECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(MBI
2 YpaBHEHUS U1 HEPABEHCTBA
[IpuMeHsTh CBOWMCTBA CTENMEHU I NMPEOoOpa3OBaHUS BBIPAKEHUM,
2.1 ONIEPUPOBATH MOHATHUIMU: MTOKA3ATEIBHOE YPABHEHNE U HEPABEHCTBO;
peniaTb OCHOBHBIE THITBI IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB
BoinonHsaTe npeoOpa3oBaHusl BRIPAXKEHUN, COIEPKAINX JIOrapu(mbl;
55 OTepUpOBaTh  MOHATHSAMH:  JorapuMuyeckoe  ypaBHEHUE U
' HEPAaBEHCTBO;  pellaTh  OCHOBHBIE  THUIIBI  JIOTapU(MUUYECKHX
YpaBHEHUH U HEPABEHCTB
2.3 Haxonuts penieHus npoCcTeUIInX TPUTOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHSMHU: CUCTEMa JIMHEHHBIX YpaBHEHMH U €€
2.4 pElIeHUe; HCIO0JIb30BaTh CHUCTEMY JIMHEHWHBIX YpPaBHEHHMM Ui
pELICHUS] TPAKTUYECKUX 3a]a4
5 s Haxonutps pemieHuss nOpOCTEUIIUX CHUCTEM U COBOKYIHOCTEH
' palMoOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
MonenupoBaTh pealibHbIe CUTYaIlMH Ha s3bIKEe anreOpbl, COCTABIATH
26 BBIPDQ)XKECHUS, YPAaBHEHMS, HEPABEHCTBA U CHUCTEMbl IO YCIOBUIO

3alauu, HUCCICAOBATL IIOCTPOCHHBLIC MOJICIU C HUCIOJIb30BAHUEM

anmapara ajnreopbl




3 OyHKIMH U TpapuKH
OmnepupoBaTh MOHATUSMH: TEPUOIMUYECKAas (QYHKIHSA, HTPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH dKCTpeMyMa (YHKIUH, HanOoJblIee
' ¥ HavMeHbIee 3HaYeHUs (DYHKIIUHM HA TPOMEKYTKE; HCIOIb30BaTh UX
JUTSL KICCIIEI0BaHUs (QYHKIIMH, 3aJaHHOU TpadukoM
OnepupoBaTtb MOHSITUSMU: rpaduKu HoKa3aTeIbHOM,
32 norapu(pMUYECKON U TPUTOHOMETPHUECKUX (PYHKIMH; U300pakarh Ux
' Ha KOOPJIMHATHOM IIJIOCKOCTM M HCIOJB30BaTh JUISl  PELICHHS
YPaBHEHHI U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOM IIOCKOCTH TpaUKu JIMHEWHBIX
3.3 YpaBHEHUN M UCHOJB30BaTh MX JUISI PEIIEHUS CHUCTEMBbl JTMHEWHBIX
YpaBHEHU U
34 Wcnonb3oBath rpapuku QyHKIUN UIs MCCIEAOBAHUS MPOIECCOB U
' 3aBUCHUMOCTEHN U3 APYrUX YUeOHBIX TUCHUILIIMH
4 Hauana maTtemaTnyeckoro aHanusa
OmnepupoBaTb MNOHATUSAMHU: HENpepblBHAs (QYHKLUSA, MPOU3BOJHAS
4.1 (YHKIIUM; HCITIOJB30BaTh TEOMETPUUYECKUA W (U3MUYECKHH CMBICIT
IIPOU3BOIHOM Ul PEIICHUA 3a1a4
12 HaxonuTe mnpou3BOJHBIE 3JEMEHTApHBIX (YHKIMH, BBIYMCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BENICHHS], YACTHOT'O (DYHKIIUI
Hcnonbs3oBaTe NPOU3BOJIHYIO Ul HCCIEAOBaHUS (QYHKUMU Ha
4.3 MOHOTOHHOCTb M OJKCTPEMYMBI,  INPUMEHATb  PE3YJIbTATHI
UCCIIEI0BaHMsI K IOCTPOEHUIO rpahuKoB
Hcnonp30BaTh NPOM3BOAHYKO  JUISl  HAXOXKICHWS  HAWIy4dlIEro
4.4 pElIeHUs] B NPUKIAJHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMHUYECKHUX,
3aza4ax
45 OmnepupoBaTh MOHATUAMHU: NE€PBOOOpa3Has W HHTErpaj; HOHUMATh
' reoMeTpu4ecKuil 1 pU3nUecKHii CMbICT HHTETpaja
16 Haxonute mnepBooOpa3Hble 3IIEMEHTAPHBIX (YHKIUH, BBIYHCIATH
' uHTerpani no gopmysne Hetorona — JleiiOnuma
Pemare mnpuxiagHele 3azaud, B TOM  YHCIE  COLMAJIBHO-
4.7 HSKOHOMHYECKOT0O ¥ (PU3MYECKOrO  XapakTepa,  CpeICTBaMH

MaT€MaTUdYCCKOI'O aHaJin3a







INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

11 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1 Yucna v BIYKCICHUS
1.1 Harypanenbie u nensie yncina. [Ipu3Haky JeIMMOCTH LHEIbIX YUCE
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3areneM. CBOWCTBA CTEIICHU
1.3 Jlorapudm uyucna. JlecaTnyHbie U HaTypaibHbIE JOrapu(MbI
2 VYpaBHEHHUs U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaKeHUH, CoAepKALIUX JIOTapU(PMBbI
55 [IpeoGpa3oBanue BhIpaKEHUH, COAEPIKALUX CTENIEHH C pAallMOHATbHBIM
' roKasaresemM
2.3 [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMudeckue ypaBHEHUsI 1 HEPABEHCTBA
06 CucteMbl JUMHEWHBIX ypaBHEHUW. PemieHne mnpukiagHbIX 3a7ad C MOMOIIbIO
' CHUCTEMBI JIMHEHHBIX YPABHCHUN
2.7 CucremMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTeMATHYECKHX
' 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTei HAyKU U pealbHOM KU3HU
3 OyHKIUU U TpauKu
Oynkuus. [lepuognueckue ¢ynkuuu. IIpomexyTkn MOHOTOHHOCTH (DYHKIUH.
3.1 Makcumymbl 1 MUHUMYMBI (GyHKIMH. Haubonbliee 1 HauMeHblee 3HAYCHHE
(GYHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu
33 [TokazarenpHas u norapudmuueckas GyHKIIUH, KX CBOMCTBA U TpaduKu
34 Hcnonb3oBanue rpa¢pukoB (YHKUMH JUIs peIIeHUs YpaBHEHMH M JIMHEHHBIX
' CUCTEM
Hcnonb3oBaHue rpadukoB (QyHKIMHA s HCCIEIOBAaHUS MPOLECCOB U
3.5 3aBHCHUMOCTEH, KOTOpble BO3HUKAIOT MPH PELIEHUH 3aJay U3 JPYTrUX y4eOHBIX

npeaAMETOB U peaﬂLHOﬁ JKHN3HHU




Hauama MmaTemMaTuueckoro aHaimsa

4.1 HenpepoiBabie pyHKIIMH. METO HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkmuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON
43 [IpousBosHbie 3meMeHTapHbIX (QyHKIUNA. DOPMYyNbl HAXOXKJIEHUS MPOU3BOJAHOMN
' CYMMBI, IPOM3BEICHUS U YaCTHOTO (DYHKIIUH
[IpumeneHne NTPOM3BOAHON K HCCIENOBaHUIO (DYHKIMH Ha MOHOTOHHOCTH M
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoJbIIero ¥ HauMEHBIIEro 3HaueHus: QyHKUUU
Ha OTPE3KE
[IppuMeHeHre TPOU3BOAHOW I HAXOXKJICHHS HAWIYYIIEro pEHICHUS B
4.5 NPUKIAAHBIX 3a/Jadax, g ONpPEACTeHUs CKOPOCTH TNpoIecca, 3aJaHHOrO
dhopmyroit wim rpadpukomM
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
17 WuTerpan, ero reomeTpudeckuii 1 Gpusndeckuii cMpici. Beiuucnenue unrerpana

o ¢popmyne Hetotona — JleitOuuia




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kox
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero o0pa3oBaHus

Brnagenne mMeTomamMu JOKa3aTeNIbCTB, aITOPUTMAMHU PEIICHHS 3ajad;
yMeHue (HOopMyJIMpOBaTh U ONEPUPOBATH MOHATUSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, MPU3HAK, JOKa3aTEIbCTBO,
paBHOCHJIbHBIE  (DOPMYJIUPOBKHU; IPUMEHATH  UX;  YMEHHE
dbopmynupoBaTh OOpaTHOE ¥ MPOTHBOIOJOKHOE YTBEPKICHHE,
NIPUBOJUTL TIPUMEPBl U KOHTPIPUMEPBI, HCIIOJIB30BAaTh METOJ
MaTeMaTU4YECKOU HWHIAYKIOHH, IMPOBOANTH J0Ka3aTCJIbHBIC
pacCyXJCHHS TP PENICHUW 3a7ad, OICHWBATh JIOTHYECKYIO
MPAaBHIBLHOCTh PACCY)KACHUH; YMEHHE OIEPHPOBATH TOHSATHIMH:
MHOJKECTBO, TOJMHOXKECTBO, ONEpPAIMH HaJ MHOXECTBAMHU; YMEHUE
WCTIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar il OTHCaHHS
peabHBIX MPOIIECCOB | SIBIICHUH M MPHU PEIICHUH 33734, B TOM YHCIIE
U3 JPYruX Y4eOHBIX MPEIMETOB; YMEHHE OIEPHPOBATH MOHSATHSIMHU:
rpad, CBs3HBIA Tpad, AepeBo, MHKI, rpad Ha IUIOCKOCTH; YMCHHE
3aJaBaTh M ONKCHIBaTh  Tpadpl  Pa3IUYHBIMH  CHOcOoOamu;

UCIO0JIb30BaTh Tpadbl IPHU PEIICHUN 3a/1a4

VYmenune OIICpUpOBATh IOHATHAMMU. HATYpaJbHOC YHCIIO, IECII0C
YUCJIO, CTCIICHb C MOCJIbIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOfI
CTCIICHHU, CTCIICHbL C pPaluOHAJIbHBIM II0Ka3aTCJICM, CTCIICHb C
,Z[eﬁCTBHTeHLHLIM IIOKa3aTcCJIEM, HOFaqu)M qucia, CHHYC, KOCMHYC U
TAHI'CHC IIPOU3BOJIBHOTO YHCJA, OCTATOK IO MOAYJIHO, pallMOHAJIbHOC
YUCJIO0, UppallUOHAJIBHOC YHCJIIO, MHOXCECTBA HATYPAJIbHBIX, LCJIbIX,
padOHAJIbHBIX, JIEHCTBUTEIBHBIX qucell; YMCHUC HUCIIOJIB30BaATh
IMPU3HAKHU ACIIMMOCTH, HauMEHBIITHI O6H_[I/II71 ACIUTCIIb U HAMMCHBIIICC
06mee KpaTHOC, aJI'OpUTM EBknunga npu peHICHUH 3aaa4;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIHUOHHBIMU CUCTCMaMU CUHCIICHUS,

YMCHHC BBIINIOJIHATE BBIYHUCJICHUC 3HAYECHUH H npeo6pa30BaHH$1




BBIpQXKEHUH CO CTENEeHAMU U Jorapudmamu, npeoOpa3oBaHH
IpOOHO-palMOHATIBHBIX ~ BBIPQKEHUH;  yMEHHUE  ONEpUpPOBATH
HNOHITUSIMU: TIOCJIE0BATENbHOCTh, apu(MeThyecKas Iporpeccus,
reoMeTpHYEecKast nporpeccus, 0ECKOHEYHO yObIBaromas
reoMeTpHYEecKast IIpOrpeccusi; yMEHue 3aJaBaThb
HOCJIEZIOBATEILHOCTH, B TOM YHCJIE C MOMOLIbIO PEKYPPEHTHBIX
(dbopmMynn; yMEHHE OINEpPUPOBATH TMOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE  KOMIUIEKCHBIE  YHCla, MOAYJIb U  apryMEHT
KOMILJIEKCHOTO ~ 4ucia, (opMa 3amucu  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckasi, TPUrOHOMETpUYECKasi M airedpandeckas); yMeTb
MIPOU3BOJUTh  apUPMeTHUeCKue JeHCTBUS C  KOMIUIEKCHBIMU
YHClIaMU; IPUBOIUTH MPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHCET;
ONEPUPOBATh MOHATUSAMM: MaTpuma 2xX2 wm 3X3, ompeaenuTenb

MaTpHIIbl, FCOMETPUUECKHI CMBICI OTIpeAETUTENS

Ymenue OTICpUPOBATH TIOHSTHSIMH parroHaIbHbIE,
WppalroHalIbHbIE, MOKa3aTelbHble, CTENEHHBIE, JIorapupMUUYECKue,
TPUTOHOMETPUUECKHE YpPAaBHEHHUS M HEPABEHCTBA, HUX CHUCTEMBI;
YMEHHE OIEepUPOBATh TMOHATUSAMU: TOXKAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUN U
HEpaBEHCTB, PAaBHOCWJIBHOCTh YypaBHEHHI, HEPaBEHCTB U CHUCTEM;
YMEHHE pellaTh YpPaBHEHMs, HEPABEHCTBA M CHUCTEMBI C IMOMOIUIBIO
pa3IUYHBIX NPUEMOB; pelIaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; MPUMEHATh YpaBHEHUSI, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHuss MaTeMaTU4YeCcKHX 3a]ad M 33Jad U3 pa3IMyHbIX oOnacteit

HAayKu U peaJn,Hoﬁ KHN3HU

YMeHue onepupoBaTh HNOHATUAMM: (QYHKLUS, YETHOCTb (DYHKIIMH,
HEepUOIUYHOCTD byHKIMH, OrPaHUYEHHOCTh ¢GyHKLHY,
MOHOTOHHOCTh (DYHKLIMH, 3KCTpeMyM (YHKIMM, HauOojbliee Hu
HaVMEHblIee 3HaueHHs (YHKLUUU Ha TPOMEXKYTKE, HelpepbIBHAS
¢GyHKLUSA, acUMOTOTHl Tpaduka (QYHKIMH, @epBas M BTOpasd
npou3Bo/HAs (QYHKIUH, TEOMETPUYECKUH U (U3NYECKUH CMBICIH
IPOM3BOJIHOM, MEpBOOOpa3Hasi, OMNpeNesEHHBIA HHTErpai;, yMEHHe
HaXOJIUTh ACUMITOTHl TIpaduka (GYHKIUU; YMEHHE BBIYUCIATH

NOpOU3BOJAHBIC CYMMbI, IIPOU3BCACHUA, YaCTHOIO W KOMIIO3HUIIUU




(GyHKUIMH, HAXOAUTh ypaBHEHUE KacaTelbHOH K rpaduky (QyHKIHH;
yYMEHUE HaXOJUTh IPOM3BOJHBIC AIEMEHTAPHBIX (PYHKIHI; yMEHHE
UCIIOJIb30BaTh MMPOU3BOIHYIO JJISl UCCIIEA0BaHUS (DYHKIMNA, HAXOIUTh
HanOOJIBIINE W HAaUMEHbIINE 3HaueHUsI (QYHKIUI; CTPOUTH rpaduku
MHOTOYJIEHOB € HCIOJb30BAaHUEM ammapara MaTeMaTH4eCKOro
aHaln3a; MPUMEHATh TPOM3BOJHYIO JUIS HAXOXKJICHHUS HAMITy4IIEro
pelieHus B IPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKUX U
(dbu3uveckux 3amadax; HAXOJUTh IUIOMIAAM U OO0BEMBI (QUTYyp C
MOMOIIBIO WHTETpaja; MPHUBOAUTH TPUMEPHl MATEMaTHUYECKOTO

MOJIETUPOBAHUS C IOMOILBIO U epeHITnaTIbHBIX ypaBHEHU N

YMeHue onepupoBaTh MNOHATUAMU: TpapuK (QyHKUMH, oOpaTHas
GbyHKIMSA, KOMIO3UIMS GYHKIMMA, TuHEeHas GyHKIUS, KBaJpaTUuHas
GbyHKIMSA,  panMoHanbHas — (QYHKUMS,  CTeNeHHas  (QyHKIus,
TPUTOHOMETpHUUECKHE (QYHKUMH, OOpaTHblE TPUTOHOMETPHUECKHE
(GbyHKIMM, TMOKaszareiabHas W Jiorapupmudeckas (QyHKIUU; yMEHUE
CTPOUTH rpadKH U3YICHHBIX ()YHKIIUM, BBITIOJIHATH MPE0Opa3oBaHUs
rpa¢ukoB  (QYHKIMIA, WCMOIB30BaTh TpaduKku I8 U3YYCHHS
MIPOLIECCOB M 3aBUCUMOCTEH, IIPU PELLICHUHN 3aja4 U3 IPYTUX y4eOHBIX
NPEeIMETOB U 3a/ady U3 peaJbHOM JKW3HU; BbIpaXkaThb (popMyraamu
3aBHCUMOCTH MEXJy BEJIMYMHAMM; HCIOJIB30BaTh CBOMCTBA H
rpa¢uky GYyHKUMN Ui peleHHs] YpaBHEHHM, HEPaBEHCTB U 3a1ay C
napameTpamu; U300paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH MHOXECTBA

pelIeHuid ypaBHEHU, HEPABEHCTB U UX CUCTEM

VYmenune pfiiaTh TCKCTOBBLIC 3aJa4X Pa3sHBIX THUIIOB (B TOM YHCJIIC Ha
IMPOOCHTBI, A0JIM U YaCTHU, HA IBUKCHHUC, pa60Ty, CTOUMOCTB TOBApoOB
U YyCIyr, HaJOr"u, 3ajgadd U3 obnactu VIIpABJICHUSA JIMYHBIMU U
CEMEHHBIMH (bl/IHaHCB.MI/I); COCTABJIATb BBIPDAXKCHUA, YPaBHCHUA,
HCPAaBCHCTBA U HX CHCTCMBI IO YCIOBHUIO 3a4a4d, HUCCICAOBATb
IMOJIY4CHHOC pCIICHUC U OICHHUBATDH HpaB)IOHOI[O6HOCTB PE3YIbTATOB,
YMCHHUEC MOJCIUPOBATH PCAJIBHBIC CUTyallUW HaA SA3BIKEC MATCMATUKU,
COCTAaBJIATH BBIPAXKCHUA, YPABHCHHA, HCPABCHCTBA U UX CHUCTCMBI 110
YCIOBUIO 3aJga4du, HUCCICI0BATh MMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHHUEM arrapara anre6pbl, HHTCPIPECTUPOBATDH

HOJ’Iy‘IGHHLIfI pe3yabTart




YMeHue omnepupoBaTh IMOHATUAMHU: CpeaHee apudMeTHyecKoe,
MeauaHa, HauOoJblee 1 HauMEHbIIIee 3HAaYCeHUs, pa3Max, IUCIIepCHs,
CTaHJApPTHOE OTKJIOHEHHME YUCIOBOrO HabOpa; yMEHUE W3BJIEKaTh,
UHTEPIPETHPOBATh HH(DOPMAIHMIO, TPEACTABICHHYIO B TaOnHIax, Ha
auarpamMmax, Tpadukax, OTPaKarollyld CBOMCTBa  peajbHBIX
IPOIIECCOB M SIBJICHUH; TMPEACTABIATH HH(YOPMAIMIO C MOMOIIBIO
TabIUI W AMarpaMM; HCCIeA0BaTh CTATUCTUYECKUE IAHHbBIE, B TOM
ylyclie C NPUMEHEHHEM TIpa@HUuecKuX METOJ0B M 3IIEKTPOHHBIX
CPEICTB; TrpapUuecKd HCCIEI0BaTh COBMECTHbIE HAOIIOJAEHUS C

IIOMOIIIBIO JUArpaMM PAaCCEUBAHMS U JINHEWHON PErpeccuu

YMeHne onepupoBaTh MOHATHSAMU: CIYYaWHBIM ONBIT M CIydalHOE
coObITHE, BEPOSATHOCTH CIIyYallHOTO COOBITHS; YMEHHME BBIYMCISATH
BEPOSITHOCTh C HCIOJIb30BaHUEM TIpaUyYeCKUX METOJO0B; MPUMEHSThH
(hopMyIBI CIOKEHUSI M YMHOXKEHHS BEpOSITHOCTEH, (hOpMyITy MOTHOU
BeposATHOCTH, (opmyny bepHymnu, xomOuMHATOpHBIE (AKTHI U
(GopMynbl; OLIEHMBAaTh BEPOSTHOCTH pEAbHBIX COOBITHH; yMEHUE
OIEpUPOBATh NOHATHUSAMHU: ClIydaliHash BEJIIMYMHA, PAaCIpPEIECICHUE
BEPOSITHOCTEM,  MareMaTHYeCKOe  OXHUAAHWE, JUCHEpPCHs U
CTaHJAPTHOE  OTKJIOHEHHE CIy4alHON  BEIMYMHBI,  (QYHKLIHHU
pacnpeneneHuss U IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTE€IbHOTO H
HOPMAJIBHOTO paclpeieieHUu; YMEHHE HCIIOIb30BaThb CBOMCTBA
U3YYEHHBIX PpAaCHpEeAeICHUN Ul pEelIeHMs 3aJad; 3HAKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX 4YHMCElI, METOAbl BbIOOPOUHBIX
UCCIICJOBAHNM; yMEHHE IPUBOAMTH IIPUMEpPHI INPOSIBICHUSA 3aKOHA
00JbIIMX YKCET B MPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHUE
ONEpUPOBaTh NOHATUSAMM: COYETAHUE, IIEPECTAHOBKA, YHUCIIO
COYETaHUHM, YHCIO NEepPecTaHoBOK; OuHOM HploTOHA; ymeHue
IPUMEHATh KOMOUMHATOPHbIE (DAaKThl M PACCYXACHUS sl PELICHMS
3aJa4y; OLIEHMBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYIO ~ MOJEJIb M  HMHTEPIPETHPOBATH  MOJIYYEHHBIN

pe3ynbTat

YMmenue ONCpUpOBaTh IMOHATHUAMHU: TOYKA, IpsAMas, IIJIOCKOCTD,
IMPOCTPAHCTBO, OTPEC30K, JYyY, BCJIHNYUHA YIJIA, TIOCKHUI yrou,

JIBYIPaHHBIN Yroj, TPEXTPAHHBIM YroJ, CKpEIIMBAOLINECs IMpsMbIE,




[apaJUIEIbHOCTh U INEPIECHAUKYISIPHOCTh IPSMBIX U IUIOCKOCTEH,
YIroJl MEXIY NPAMBIMH, YIOJl MEXKIY IPSIMON U INIOCKOCTBIO, YIOJl
MEXJYy IUIOCKOCTSMHM, pAacCTOSHUE OT TOYKM JO IUIOCKOCTH,
pacCTOSIHUE MEXKIY NPSIMBIMH, PACCTOSHHUE MEXKIY IUIOCKOCTSIMMU;
YMEHHUE HCIOJB30BaTh IMPH PEHICHWH 3a7ad W3y4eHHbIE (aKThl H
TEOpPEMBbI TUTAHUMETPHH; YMEHHE OIEHHMBATh pPa3Mephl OOBEKTOB
OKPYXKAIOILIEro MUPA; CTPOUTh MATEMATHYECKUE MOJIEIN C TOMOILBIO
F€OMETPUYECKUX NOHATUH M BEIMYMH, pPEIIaTh CBSI3aHHBIE C HUMH

MMPAaKTUYCCKUC 3a]a4r

10

YMeHue omnepupoBaTh MOHATHUSAMH: IUIOWAAbL (QUIYpPBl, OOBEM
¢burypsl, MHOTOTPaHHHMK, HPaBUJIbHBI MHOTOTPAaHHUK, CEYEHHE
MHOTOTpaHHUKa, Ky0, Mapajuiesenunes, npusMa, nupamuia, purypa
U TIOBEPXHOCTh BpALIEHHs, HWIHHJpP, KOHYC, 1map, chepa, mionaib
chepbl, IUIOMAL TMOBEPXHOCTH MHUPAMHIbI, MPU3MBI, KOHYCA,
UWiInHApa, o00BEM Kyba, MPAMOYrOJBHOTO Mapajulesenunesna,
NApPaMHUJIbl, TPU3MBI, I[WIAHIpPA, KOHyca, Ilapa, pa3BEpPTKa
IIOBEPXHOCTH, CEYEHUsSI KOHYCa M LIWJIMH]PA, NapajulesIbHbIE OCH WIH
OCHOBAaHHUIO, CEUEHHe IIapa, IUIOCKOCTh, Kacawmascs cdepsl,
LWAJIMHIPA, KOHYCa; YMEHUE CTPOUTh CEYEHHE MHOTOTPAHHUKA,
n300paxaThb MHOTOTPAHHUKH, (PUTYPHI U IOBEPXHOCTH BPAIICHUS, UX
CEYEHMS, B TOM YHUCJE C MOMOIIbIO AIEKTPOHHBIX CPEACTB; YMEHHUE
OPUMEHSTh CBOIMCTBA TI'E€OMETPUYECKHX (UTYp, CaAMOCTOSITEILHO
(dbopMynupoBaTh ONpENENeHUs U3y4aeMbIX (QUryp, BbLABUraTh
TUIOTE3bl O CBOWMCTBAX U TMpHU3HAKaX TreoMeTpudeckux Quryp,
00OCHOBBIBaTh  WJIM  ONpOBEpraTb HX; YMEHUE TPOBOJUTH
KIaccuPUKauioo QUryp MO pa3IuyHbIM TPU3HAKAM, BBIOJIHSTH

HCO6XOI[I/IMI>IG AOIMOJHHUTCIIbHBIC ITIOCTPOCHU A
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YMeHue onepupoBaTh HOHATUSMM: JIBKEHHE B IIPOCTPAHCTBE,
NapajuleIbHBI  MEPEHOC, CHUMMETPUS Ha IJIOCKOCTU U B
IPOCTPAHCTBE, IOBOPOT, IHpeoOpazoBaHUe M0A00UsA, M0/100HBIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIC U MOJ0OHBIE (GUTYPHI, B TOM
4ylucllie B INPUPOJE, MCKYCCTBE, AapXUTEKType; HCIOJb30BaTh
TEOMETPUYECKHE OTHOUICHWS IIpU PpELICHWM 3a1ad; HaxoJIUTh

TCOMECTPUUCCKUC BCIINMYHNHBI (I[J'II/IHa, yroJi, mjiomanib, O6’LéM) npu




pelleHnH 3ajad M3 JApPYruX Yy4eOHBIX IPEIMETOB M U3 PEabHOU
KU3HHU; YMEHHUE BBIYMCIATH I'€OMETPUYECKHE BEIMYMHBI (JUIMHA,
yroi, IUIOIIAAb, OOBEM, IUIOWIA[b IOBEPXHOCTH), HCIIOIB3Ys
U3y4YeHHBIE (POPMYIIBI M METOJIBI, B TOM YHCIIE: TUIOIIA b TIOBEPXHOCTH
NUpaMHJIBI, MPU3MBI, KOHYCa, IUIMHIAPA, IUIOMAAb Chepbl; 00bEM
Ky0a, MpsAMOYroJIbHOTO HapajjieNienunena, TUpaMUAbl, IPU3MBI,
HWINHApA, KOHyca, I1Iapa; YMEHHWE HaxXOAWTh OTHOIIEHHE OO0OBEMOB

M0I00HBIX (UTYp
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YMeHue onepupoBaTb HOHSTHUAMM: NPSIMOYrojibHasi CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOpAMHATHI TOYKH, KOOPJIMHATBl BEKTOpa,
CyMMa BEKTOpPOB, IPOM3BEIACHUE BEKTOpAa Ha YHCIIO, PA3JI0KEHUE
BeKTOpa 1o 0a3ucy, CKaJsIpHOE MPOU3BEIEHUE, BEKTOPHOE
MIPOU3BENICHUE, YrOJ MEXIy BEKTOpaMH; YMEHHUE HCIOJIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIM METOJ JUIsl PEIIEHUS] TeOMETPUUYECKUX

3a/1a4 U 3a/1a4 IpYrux y4eOHbIX IPeIMETOB

13

YMenue BbHIOMpATh MOAXOIANIMM METOJ Uil pEIICHUs 3a/lauH;
MMOHMMAaHHe 3HAYUMOCTH MAaTE€MaTHUKH B HW3YYEHUU MPHUPOJHBIX U
OOLIECTBEHHBIX TMPOIIECCOB M SIBICHUH; YMEHHE pPAaclO3HaBATh
MPOSIBJIEHNE 3aKOHOB MAaTeMAaTHUKH B MCKYCCTBE, YMEHHUE NMPUBOAUTH
NpUMEPBl MATEMATUYECKUX OTKPBITHH POCCHUICKOW W MHPOBOU

MaTeMaTH4ecKOi HAayKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna v BBIYMCICHUS

1.1 HarypanbHblie u nenbie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET

15 Pammonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOU, TPOIIECHTHI,
' OECKOHEYHBIE MTEPUONUECKHIE IPOoOH

13 Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIICHU. JHencrtBus c
' apupMETHIECKUMH KOPHSIMU HaTYpPAIbHOU CTETICHH

- Crenenp ¢ 1ensiM mokazateneMm. CTeNeHb C PAMOHATBHBIM TOKA3aTeIeM.
' CBolicTBa CTENEHU

Ls CuHyC, KOCHHYC W TaHTE€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
' ApPKTaHI'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHUPMBbI

JlelictButenbHple 4uCIa. ApuMeTHYecKue orneparuu ¢ JACUCTBUTECIBHBIMU
1.7 yucnaMu. [IpuOmk€HHbIE BBIYUCICHUSA, MpaBWa OKPYIJICHUS, MPHUKUAKA U
OLICHKA PEe3yJIbTATa BBIUNCICHUN

1.8 [IpeoOpazoBanue BeIpaKeHUH

1.9 KomnunekcHeie uncna
2 YpaBHEHUS U1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuroHomerpuueckre ypaBHEHUs

2.4 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS

2.5 [enbie u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppaunonanbHbeie HEpaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuroHomeTpuueckre HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB




2.10

ypaBHeHI/IH, HCPAaBCHCTBA U CUCTCMBI C IMapaMCTpaMn

2.11 Martpuna cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIbI
3 OyHKIMH U TpapuKH
31 Oynkys, crnocoosl 3amanust ¢yHkun. I'paduk GyHkun. BzaumHo obpatHbIe
. ¢bynkuuu. Yérneie u HeuétHeie Gpynkuuu. [lepuoamueckue GpyHkamnm
OOnacte ompeneneHUss ¥ MHOXKECTBO 3HaueHW ¢yHkmuu. Hymu QyHKumm.
32 [IpomexyTkn 3HaKOMOCTOSIHCTBA. I[IpOMEXyTKM MOHOTOHHOCTH (YHKIIHH.
' MakcuMymbl 1 MUHUMYMBI QyHKIuu. Haubonbliee m HauMeHbllee 3HAUYECHHE
(YHKIMM Ha TPOMEKYTKE
13 CrenenHas (pyHKIMS ¢ HaTypaJbHBIM W II€JIbIM TOKazaTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
16 Touku paspeiBa. AcumnroTsl rpaduxkoB ¢yHkuuil. CpoiicTBa (GyHKUMH,
' HENPEePhIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEH
33 Apugpmernueckas M reoMmerpuueckas mporpeccud. Dopmyna  CIOXKHBIX
' IIPOLICHTOB
4 Havana maTtemaTuyeckoro aHaauza
4.1 [IpousBonas Gpynkuuu. [IponsBoaHbIe 2IeMEHTApHBIX (YHKIHI
[IpuMeHeHre NPOU3BOAHON K HCCIIEAOBAaHUIO (YHKUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HamOOoNbLIero U HauMEHbIIEro 3HaYeHUs (QYHKIUH
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoxecTBO, onepauuu HajJ MHOKecTBamu. J{uarpammsl Ditiiepa — Benna
5.2 Jloruka
6 BeposTHOCTE M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka




7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€ M TIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u NOBEpXHOCTH BpaIlleHUSI
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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