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I[MOACHUTEJIBHAS 3AITMCKA

Pabouas mporpamma yueOHOTO Kypca «Anrebpa 1 Hadajia MaTeMaTHYECKOTO aHaIN3ay yrIyOJEHHOTO YPOBHS IS
obyuarormuxcest 10 —11 kmaccos pa3zpaborana Ha ocHOBe DefepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIaApTa
cpemHero oOmiero obOpa3oBaHus, NpuKaza MuHUCTEpCTBa oOpa3oBaHus W Hayku P® ot 17.05.2012 Ned413 «O06
YTBEpXKACHUH W BBEACHWW B JEWCTBHE (elepalbHOTO TOCYAapCTBEHHOTO 0O0pa30BaTENbHOTO CTaHAApTa CPEIHEro
obmiero oOpa3oBaHUM» , B peaknuy Npukaza MwuHHcTepcTBa TpocBemieHuss PO ot 12.08.2022 Ne732 «O BHeceHHH
M3MeHeHUl B (enepanbHbIil TOCYIapCTBEHHBIH 00pa30BaTEIbHBIA CTAHAAPT CPEAHEr0 O0INero oOpa3oBaHUs», NMpUKa3a
MunncrepctBa npocsemeHus PO ot 18.05.2023 Ne 371 «O6 ytBepxaennu deaepanbHOil 00pa30BaTeIbHOI IPOrpaMMbl
cpeaHero ooIiero oopa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUIA, MPEIbABISIEMBIX K MATEMAaTHYCCKOMY
00pa3oBaHUIO, U TPAAUIHMIA POCCUICKOTO 00pa3oBaHus. Peanmuzanus nporpaMMbel 00eCeYUBAET OBJIAJCHNAE KIIOYEBBIMU
KOMIIETEHIIUAMY, COCTaBISIIOIIMMHA OCHOBY [UISI CAaMOPa3BUTHS U HENPEpHIBHOTO 00pa3oBaHWA, IEIOCTHOCTh
OOIIEKYIbTYPHOTO, IMYHOCTHOTO ¥ MMO3HABATEIILHOTO PA3BUTHUS JIMYHOCTH O0YJAIOIIUXCS.

Y4eOHslii Kypc anreOpsl W Hadal MaTeMaTHYECKOTO aHaIHM3a 3aKJIaJbIBa€T OCHOBY IS YCIIEUTHOTO OBIIAICHHS
3aKOHaMU (U3UKH, XMMHUU, OMOJIOTMU, TOHUMAHUS OCHOBHBIX TEHACHIIMH pa3BUTHS SKOHOMUKH U OOIIICCTBEHHOM JKU3HH,
MTO3BOJISIET OPUEHTHPOBATHCA B COBPEMEHHBIX IH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HCIOIB30BATh MX
JUIS aJIbHEHIIero oOpa3oBaHus W B MOBCEIHEBHOW XKHM3HH. B TO ke Bpems OBJIaJicHUE aOCTPAKTHBIMHU U JIOTHYECKH
CTPOTHMH KOHCTPYKIHSAMHU anreOpsl M MaTeMaTHUECKOTO aHalW3a pa3BUBaeT YMEHHE HaXOAWTHh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HCTHHHOCTb, TOKA3bIBATH YTBEPIKIEHUS C TIOMOIIBIO MHIYKIIUN U PACCYKIATh JIEAYKTUBHO, UCTIOIh30BATh
0000IICHIE U KOHKPETU3AIUI0, a0CTparupoOBaHKUEe U aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xone u3yueHus ydeOHOro kypca «Anrebpa W Hadana MaTeMaTHYECKOIO aHAIN3a» OOydarolIHecs MOIydaroT
HOBBI OMBIT pEIIeHUs NPUKIAJAHBIX 3a7ad, CaMOCTOSATEIBHOTO IOCTPOCHHMS MaTeMaTHYeCKHUX MOJENel peabHBbIX
CUTyaluii, MHTEPIPETAlUU MOIYYECHHBIX PEIICHUH, 3HAKOMSTCA C MpUMEpaMH MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B
MIpHUpOJIe, HAyKE U UCKYCCTBE, C BBIJAIOIIMMHCA MaTEMAaTHIECKIMH OTKPBITHSAMH U UX aBTOpaMH.

VYueOHblii Kypc oOJiafaeT 3HAYMUTENILHBIM BOCIUTATENBHBIM ITOTEHIHAJIOM, KOTOPBIA peaqu3yercsl Kak uepes
y4eOHBI MaTepHal, clocoOCTBYIOMMNA (OPMHUPOBAHUIO HAYYHOT'O MHPOBO33PEHHSI, TaK W yepe3 crenuduky yueOHOH
JEATeNIbHOCTH, TpeOyromel NPOAOIDKUTEIPHON KOHLEHTPAllMd BHUMAHHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 32 TIOJTy4YEHHBII Pe3ybTaT.

B ocHoBe MeToMkn 00ydeHHUs anreOpe W HayajaM MaTeMaTHYECKOrO aHaIHM3a JICKUT JESTEIbHOCTHBINA MTPUHIIAIT
oOyueHwusl.

B crpyktype yueOHOro kypca «Anredpa M Hayaja MaTeMaTHYECKOTO aHalIM3a» BBIACICHBI CIEAYIOLIUE
coJiep KaTeIbHO-METOJuueCcKue JIMHNH: «Yucna v Berauciaenusy, « OyHKuun u rpadukny, «YpaBHEHHUS 1 HEPABEHCTBAY,
«Hauvana marematnueckoro ananusa», «MHOXECTBa M JIOTHKa». Bce OCHOBHBIE COmEp)KaTEIbHO-METOJUYECKUE JIMHUH
W3yYaroTcs Ha MPOTSHKEHUH JIBYX JIET 0OyYeHHs Ha YPOBHE CPEIHET0 00Iero 00pa3oBaHus, ECTECTBEHHO JOMOIHSS JPYT
JpyTra ¥ TIOCTETICHHO HACBHIMIAsCh HOBBHIMH TeMaMHU W pasfenamu. J[aHHBIH y4eOHBIM Kypc SBISETCS MHTETPAaTHBHBIM,
MOCKOJIBKY OO0BeAMHSET B cebe coaepKaHHEe HECKOJbKMX MAaTeMaTHUECKHX JAWCUMIUIMH, TaKHX Kak anredpa,
TPUTOHOMETpPHS, MaTeMaTHUECKAN aHaJ3, TeOpHs MHOXECTB, MaTeMaThdecKas Joruka u apyrue. [lo mepe Toro kax
oOyyJarornecs OBIIAAEBAIOT BCE OoJiee MIMPOKMM MaTeMAaTHYECKHM alllapaToM, Y HHUX IOCJIEA0BATEIbHO (OpMHUpPYETCS
Y COBEPIICHCTBYETCS YMEHHE CTPOUTHh MAaTEeMAaTHYECKYIO MOJIENb PEaJbHON CUTYyalllH, IPUMEHATh 3HAHWS, TTOJTyUeHHBIE
MIpH M3YYEHHH y4eOHOTO Kypca, AJIs PEHIeHHs CaMOCTOSTENFHO cHOpMyINpPOBaHHOW MaTEMAaTHYECKOW 3a/laud, a 3aTeM
HMHTEPIIPETUPOBATE CBOM OTBET.

ConepxarenpHo-MeToMYecKass JIMHUS —«Yncna W BBIYMCICHUS» 3aBepliaeT (OpMUpOBaHHE HABBIKOB
WCTIONB30BaHMS JIeHCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HAYaTO Ha YPOBHE OCHOBHOTO 001ero oopaszoBanusi. Ha yposne
cpeaHero oomiero o0pa3zoBaHusi 0cO00e BHUMaHHWE yiensercss (JOPMUPOBAHWIO HABBIKOB paIlMOHAJIBHBIX BBIYHCICHUH,
BKIIIOYAIOUIMX B ce0sl MCIIONb30BaHUE PA3IMYHBIX (OPM 3alyCH 4YWCla, yYMEHHE JelaTh NPUKUAKY, BBIITOJIHSITH
NpUOTKEHHBIE BBIYUCICHUS, OLEHMBATh YHCIOBBIC BBIPAXEHUsS, pabOTaTh C MaTeMAaTHYECKHMH KOHCTAHTaMH.
3HakoMble 00y4arOIUMCST MHOXKECTBA HATYpPAJIbHBIX, LEJBIX, PAllMOHATIBHBIX M JEHCTBUTENBHBIX YHCEN OMOIHSIIOTCS
MHO@ECTBOM KOMILJIEKCHBIX YuCell. B KaKI0M M3 3THX MHOXKECTB pacCMaTPUBAIOTCS CBOWCTBEHHBIC EMY CIICLU(PHUECKHE
3a7a4d ¥ ONEpally: JeJICHHE HaIeNlo, ONEePHPOBAHUE OCTaTKaMH Ha MHOXKECTBE IIEJBIX YHCEN, OCOObIe CBOMCTBA
palMOHANBHBIX M HMPPALMOHAJBHBIX 4YHCENl, apuQMETHUECKHE OIepalud, a TaKKe H3BICUCHHUE KOPHS HATYypalbHOU



CTETIeH! Ha MHOKECTBE KOMIUIEKCHBIX Yucel. briarogaps mociieioBaTelbHOMY PacIMPEHHIO KPYTa UCTIONIb3YEeMbIX YUCell
¥ 3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPHMEHCHHS JUIS PEUICHUs Pa3iH4YHBIX 3anad (HOpMHUPYETCs MPEICTaBICHUE O
CJMHCTBE MaTEMAaTUKW KaK HayKd M e€ pOJIM B IMOCTPOCHHH MOJENEel pPealbHOTO MHpa, IIMPOKO HUCIONB3YIOTCS
00001IeHIe U KOHKPETU3AIIHS.

Jluans «YpaBHEHHS U HEPABEHCTBA» pealn3yeTcs Ha MPOTSDKEHUH BCero 0OydeHHs Ha YPOBHE CpEIHETo OOIIero
o0pa3oBaHHsA, TOCKOJNBKY B KaXIoM pazzaene [IporpaMMbel MpeaycMOTPEHO pEemIeHHe COOTBETCTBYIOMIMX 3amad. B
pe3yibpTaTte OOydYaroluecs OBIAACBAIOT pPAa3lMYHBIMH METOAAaMH pCEHICHUs PalHOHATBHBIX, HPPALUOHANBHBIX,
MMOKA3aTeNbHBIX, JOTapUMUYECKUX W TPUTOHOMETPHYECKHX YpaBHEHWH, HEpaBEHCTB W CHCTEM, a TaKXke 3ajad,
coJepkamux mnapameTpbl. [lomydeHHBIE yMEHHS IIUPOKO HCIONB3YIOTCS NMPH HCCIEAOBAHUM (DYHKIHMH C MTOMOIIBIO
MPOM3BOJHOM, MPU pEIIeHUH TPUKIATHBIX 33734 W 3aJad Ha HaXOKACHUE HAWOOJBIIMX M HAMMEHBIIUX 3HAuYCHHUN
¢byaxmun. J[aHHas comeprkaTenbHas JTUHUS BKIIOYAeT B ce0s Takke (GOPMHUPOBAHHE YMEHHUU BBIOJIHATH PAaCUETHI IO
¢dopmynam, mnpeoOpa3oBaHHs pPALMOHANBHBIX, WPPALMOHATBHBIX M TPUTOHOMETPHUECKUX BBIPAKECHHUH, a TaKkKe
BEIpQXEHHH, COAEpKAIUX CTETeHH W Jorapudmel. bmaromaps m3ydeHHIo anredpandecKoro marephalia MPOUCXOIUT
JanbpHellee pa3BUTHE alTOPUTMHYECKOTO W aOCTPaKTHOTO MBIIUICHUS OOYyYalomuxcs, (OPMHUPYIOTCS HaBBIKU
JelyKTUBHBIX pacCyKICHUH, paboThl ¢ CHMBOJIBHBIMH (hOpMaMH, TPENCTABICHHS 3aKOHOMEPHOCTEH W 3aBHCUMOCTEH B
BHUJE PaBEHCTB W HepaBeHCTB. AnreOpa mpemiaraer 3¢G()EKTUBHBIE WHCTPYMEHTHI Ul PEIICHUS IPAKTHUECKUX W
€CTECTBEHHO-HAyYHBIX 3a/1a4, HarJIIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAyKH.

CopepxxarenpHO-MeTonndeckass JHHUAA «DyHKIUM W TpapuKW» TECHO IeperuieTaeTcs C IPYTHMH JIHHUSAMA
y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO CMBICIE 3afaéT IOCIe0BaTeIbHOCTh HM3Y4YEeHUs Marepuaia. l3ydeHue
CTETICHHOM, TIOKa3aTeIbHOH, JOTapuMUIECKOH U TPUTOHOMETPUYECKNX (YHKIWH, WX CBOWCTB H TPaguKOB,
WCTIONB30BaHue QYHKIMHA ISl PEeLIeHUs 3aa4d U3 APYTUX y4eOHBIX MPEAMETOB M PEaNbHOM JKU3HU TECHO CBS3aHO Kak C
MaTeMaTHYECKHM aHalIM30M, TaK M C PEUICHUEM ypaBHEHHH W HepaBeHCTB. lIpu 3ToMm Oonblioe BHUMaHUE yaeNseTcs
(hopMHpOBaHWIO YMEHHUS BBIpaXKaTh (OPMYJIaMH 3aBHCHUMOCTH MEXIy pPa3IMYHbIMA BEIHMYMHAMH, HCCIEIOBAThH
MOJTy4YeHHbIC PYHKIIUU, CTPOUTHh WX Tpaduku. MaTepuall 3TOi CoJiep:KaTe/IbHOM JIMHUN HALICIICH Ha Pa3BUTUE YMEHHUH U
HAaBBIKOB, ITO3BOJIIIOIINX BBIPAYKaTh 3aBUCHMOCTH MEXAY BeIHYMHAMH B pa3IUYHON (opMme: aHaTMTHYECKOH,
rpaduyecKol M CIOBECHOH. Ero u3yueHwe CrocoOCTBYET Pa3BUTHIO AJITOPUTMHUECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHHIO U KOHKPETU3AINH, HCIIOJIH30BAHUIO aHAIOTHH.

ConepxxarenbHas JuHUS «Hauama maTeMaTH4ecKoro aHajin3a» IO3BOJISIET CYIIECTBEHHO PACHIMPUTH KPYT Kak
MaTeMaTHYECKHX, TaK W TMPHUKIAAHBIX 3a7ad, JOCTYMHBIX OOydYalomMMCs, TaK KaK y HUX HOSBISETCS BO3MOXHOCTb
CTPOUTH TpaUKU CIOXKHBIX (YHKUWH, ONpenensaTh UX HauOONbLIMEe M HaWMEHbIINE 3HAUY€HHs, BBIYMCITH IUIOIAAN
¢buryp u o0bEMBI TeNI, HAXOIUTh CKOPOCTH M YCKOPEHHUs TporieccoB. [laHHas cojiepyKaTelibHast JIMHKUSI OTKPHIBAET HOBBIE
BO3MO>KHOCTH ITOCTPOEHUSI MaTEMATHIECKUX MOJIEIIEH PEATbHBIX CUTYAlMi, TO3BOJISIET HAXOAUTh HAWIIydlllee pEIICHUE B
MIPUKJIAHBIX, B TOM YHCJE COLMAIbHO-3KOHOMHYECKHUX, 3a/1adaX. 3HAKOMCTBO C OCHOBaMH MaTEeMAaTH4YEeCKOTO aHaju3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAaNTBbHO-TOTMYECKOTO U KPEATHBHOTO MBINUICHHUS, POPMUPOBAHUIO YMEHHUI
pacro3HaBaTh NPOSIBICHHUS 3aKOHOB MAaTEeMAaTHKH B HayKe, TEXHUKE M UCKyccTBe. O0ydaronirecs y3HaloT O BBIIAIOIINXCS
pe3ynbTaTax, MOJTYYeHHBIX B XO/I€ Pa3BUTH MaTeMAaTHKH Kak HaAyKH, M 00 UX aBTOpax.

ConeprkarenbHO-MeTOIMYeCcKas TUHKUS «MHOKECTBa M JIOTUKA» BKIFOYACT B CeOsl DIIEMEHTH TEOPUU MHOXKECTB U
MaTeMaTHYECKOM JIOTHUKH. TeOpeTI/IKO-MHO)KeCTBeHHBIe IMPEACTABJICHUA ITPOHU3BIBAIOT BECH KYPC IIKOJIBHOM MaTeMaTUKHU
W TpeajaraloT HauOoJee YHUBEPCAIBHBIN S3bIK, OOBEAMHSIONMI BCE pa3ieibl MaTEMATHKH U e€ TPHIOKEHWH, OHU
CBA3BIBAIOT PA3HBIC MATEMATHYCCKUE JUCHMUIUIMHBI W WX HPHUITIOXKCHUA B CIUHOC LEIIOC. HOBTOMy BaXXHO [14aTh
BO3MOXKHOCTh 00YyYaroneMycsi IOHUMATh TEOPETHKO-MHOXECTBEHHBIN 361K COBPEMEHHON MaTEMaTHKH W HCIIOJIb30BaTh
€ro JJi1 BBIPAKEHUS CBOUX MbICIeH. J[pyruM Ba)KHbIM MPU3HAKOM MATEMaTHKH KaK HAYKH CJEAyeT IpPU3HATH
CBONCTBEHHYIO €l CTpOTrOoCTh OOOCHOBAaHUN M CIICIOBAaHUE OINPEACIEHHBIM TIPaBWJIaM ITOCTPOCHUS JO0Ka3aTeIhCTB.
3HAKOMCTBO C DJIEMEHTAMH MaTeMaTUYE€CKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JOTHYECKOTO MBIIIICHUS 00yJaronuXcs,
MMO3BOJISIET UM CTPOUTH CBOU PACCYXICHHUA Ha OCHOBE JIOTUYCCKUX IIPpaBUII, Q)OpMpreT HaBBIKM KPUTHUYECKOI'O
MBIIICHHUS.

B yueOHOoM kypce «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAIHM3a» MPHUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICTTUPOBAHMsI, KOTOpPhIE MPU3BAHBI CHOCOOCTBOBATh (HOPMUPOBAHHIO HABHIKOB TIOCTPOCHHSI MOJIENICH peallbHBIX
CUTYaIlMi, NCCIEOBAHNSA dTHX MOJENIEH C MOMOIIBIO amnmapaTa ajareOpbl 1 MaTeMaTUYeCKOro aHaIN3a, WHTEPIPETaIH
MOJTydYeHHBIX Pe3yJbTaToB. Takue 3a/laHusl BIUIETEHBI B KaXKIBIA M3 pa3fesioB MPOTPaMMBI, MMOCKOJIBKY BECh MaTepHall



y4eOHOTo Kypca MIMPOKO UCHOIB3YeTCsl IS peIIeHUs MPUKIAAHBIX 3a1ad. [Ipy pereHnn peaabHbIX MPAKTHYECKUX 33124
oOyyJaroriecs pa3BUBAIOT HAOIIOAATENFHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, MCIOIb30BATh
aHaJoruio, 0000WaTh W KOHKPETU3UpOBaTh mpoOsieMy. JlesTenbHOCTs TO (QOPMUPOBAHHMIO HABBIKOB PELICHHUS
NPUKIIAIHBIX 33[a4 OPraHU3yeTCs B IIPOLiecce U3YUEHHUs BCEX TEM yueOHOro Kypca «Anredpa 1 Hayajla MaTeMaTHIECKOI0
aHaIu3ay.

Ha uzyuenne yaeOHOTO Kypca «AnreOpa u Hayajga MaTeMaTHIeCcKOTo aHajiw3a» oTBoauTcs 272 daca: B 10 kiacce —
136 yacoB (4 yaca B Henenro), B 11 kimacce — 136 yacoB (4 yaca B HENEINIO).

[NOACHUTEJIBHAS 3AIIMCKA (reometpus)

I'eomeTpus sBsieTcs omHUM U3 0230BBIX KypCOB Ha YPOBHE CPEIHETO O0IIEro o0pa3oBaHus, TaK KaKk 00eCcIIeIHBaeT
BO3MOXKHOCTh HW3YYCHHUS JUCIUIUIMH €CTECTBCHHO-HAYYHON HAIPABIICHHOCTH M TPEIMETOB T'YMAHHTAPHOIO ITUKIIA.
[MockoybKy JIOTHYECKOe MBIIUICHHE, (HOPMHUpYEMOe MPU U3yUSHHN 00yJYaArOIIUMHUCS MOHATUIHHBIX OCHOB T€OMETPHUH, MTPU
JIOKa3aTeNIbCTBE TECOPEM U TMOCTPOSHHWH IICTOYKH JIOTUYECKUX YTBEPXKACHUM MpPU PENICHUH TeOMETPHUSCKHX 3aj1ad,
YMEHHE BBIIBUTaTh M OIMPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO HWCIOJB3YIOTCS MPHU PEIICHUM 3a/Jad €CTECTBEHHO-
HAYYHOTO IUKJIA, B YaCTHOCTH (PU3MYECKHX 3a]1ad.

Lenb ocBOeHUS porpamMmMbl yueOHOTO Kypca «[ eoMeTpusi» Ha yriyOIEHHOM YpOBHE — pa3BUTHE HHIUBHYaTbHBIX
CHOCOOHOCTEW 00yYaromuXcs MPU U3yUYeHHH TeOMETPUH, KaK COCTABILIIONIEH MpeaMeTHOW obmactu «MaremaTHka U
nHpOpMaTHKa» depe3 obecriedyeHrne BO3MOKHOCTU MPUOOPETEHHs W MCIOIB30BaHUsI Ooliee TIYOOKHX TeOMETPHUUECKUX
3HaHUU W JeHCTBHA, CIeNN(MUIHBIX TEOMETPUH, W HEOOXOAMMBIX ISl YCHEIIHOTO MpodeccHnoHambHOro 00pa3oBaHus,
CBSI3aHHOTO C MCIIOJIb30BAHUEM MaTEMAaTHKH.

[TpHOpUTETHBIMU 337a4aMK Kypca T€OMETPHHU Ha yrIyOJIEHHOM yPOBHE, PACIIUPSIONIUMA U YCHIMBAIOIIUME KyPC
0a30BOT0 YPOBHS, SIBJISIFOTCS:

® pacIIMpeHHE MNPEICTAaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl M (OPMHPOBAHHE OCO3HAHMS
B3aMMOCBSI3H TEOMETPHH C OKPYXKAIOIIUM MUPOM;

e (opMupoBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX MaTEeMAaTUYECKUX MOJIEINSAX,
MO3BOJIAIONIUX OINKCHIBATh M M3y4aTh pa3HbIE SABJICHHUS OKPY)KAIOIIEro MHUpa, 3HaHHE MOHATUIHHOTO ammapaTa Imo
pazzeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpun;

e (opmupoBaHHEe YMEHHS BIAJeTh OCHOBHBIMH IOHATHUSIMH O MPOCTPAHCTBEHHBIX (PUIYypax W MX OCHOBHBIMH
CBOWCTBaMH, 3HaHHWE TeopeM, GOpMyNl W YMEHHE HX NPUMEHSATh, YMEHHS JIOKa3blBaTh TEOPEMBbl M HAaXOJHTh
HECTaHAAPTHBIE CIIOCOOBI peLICHNs 3a1a4;

e (QopMmupoBaHHE yMEHHUS PacliO3HAaBaTh Ha 4YEpTEXax, MOJACISIX W B peallbHOM MHUPE MHOTOIPAaHHHKH H Teia
BpallleHus, KOHCTPYHUPOBATh T€OMETPHUECKHE MOJIEIH;

e (QopMupoBaHME TIOHMMAaHHS BO3MOKHOCTH aKCHOMAaTHYECKOTO0 IIOCTPOEHHS MAaTeMaTH4ecKuxX Teopuil,
(hopMHpOBaHUE TOHUMAHUS POJIM AKCHOMATHKH IIPU IPOBEACHUH pacCy KACHU;

e (opMHpoBaHHE yYMEHHUS BIaJE€Th METOJAMH JOKA3aTeNbCTB M aJTOPUTMOB DEIICHHS, YMEHHS MX MPHUMEHSTH,
MIPOBOJINTH JI0KA3aTENbHBIE PACCY)KIEHHUS B XOJI€ PEIIEHHUS] CTEPEOMETPUIECKHX 3a/1ad U 3a7a4d C MPAKTHUYECKUM
coJepkaHueM, (OPMHUPOBAHHE MPEACTABICHUS O HEOOXOJMMOCTH JOKA3aTeNbCTB IpH 0OOCHOBaHUHU
MaTeMaTHYECKUX YTBEPKACHUI U POJIM aKCHOMAaTHKH B ITPOBEJCHUH JETyKTUBHBIX PacCyKICHUM;

® pa3BUTHE W COBEPUICHCTBOBAHHE WHTEJUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OOydYaromuxcs,
MM03HABATENbHOW aKTHBHOCTH, WCCIIEJOBATEIHCKUX YMEHHW, KPUTHYHOCTH MBIIUIEHUS, HHTEpPECa K M3yUEHHIO
TFEOMETPHUH;

e (opmupoBanue (QYHKIIMOHATHHONH TIPAMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU: YMEHHS PACIlO3HABATh MPOSBICHUS
TeOMETPUUYECKHX MOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalIbHBIX )KU3HEHHBIX CUTYAIUSIX U MPH U3yUCHUU
JOPYTUX Y4eOHBIX NPEIMETOB, MPOSBICHHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, MOJENMPOBAHUS peabHBIX
CUTYAaIM, NCCIIEJOBAHNA TOCTPOEHHBIX MOJETIEH, MHTEPIPETAINH TTOTYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JTUHUSAMH yueOHoro Kypca «['eomerpus» B 10—11 knaccax sBisttorest: «[IpsiMblie u
IUIOCKOCTH B IIPOCTpaHCTBe», «MHororpaHHuku», «Tema BpameHus», «BeKTopbl M KOOpAUHATHL B IPOCTPAHCTBEM,
«/IBUKEHHS B TPOCTPAHCTBEM.



Chopmynuposannoe Bo ®I'OC COO tpedoBaHHE «yMETh ONEPUPOBATH MOHIATUAMUNY, PEJICBAHTHBIMU [COMETPUU
Ha yriayOonéHHOM ypoBHe o0yueHus B 10—11 kimaccax, OTHOCHTCS KO BCEM COJIEPKATEILHBIM JIMHUSAM Y4eOHOTO Kypca, a
(opMUpOBaHUE JIOTUYECKMX YMEHUH pachpeleNsseTcss HE TOJNBKO MO COJEpXKATeNbHBIM JIMHUSM, HO W TO TOAaM
oOyuenus. Coaepkanue 00pa3oBaHUs, COOTBETCTBYIOIIEE PEIMETHBIM pe3ysbraTaM ocBoeHuss DenepanbHO pabodeit
MPOrPaMMBbI, pacHpeAcEHHBIM M0 TOAaM OOYYCHHS, CTPYKTYPUPOBAHO TakKuUM 00pa3oM, uTOOBI KO BCEM OCHOBHBIM,
MPUHIMITHATGHBIM BOMPOCaM O0yYaroIuecss o0pallaiich HEOJHOKPATHO. DTO IMO3BOJSIET OPraHW30BaTh OBIAJICHHUE
TCOMETPUUYECKUMH TIOHSATHSAMU ¥ HABBIKAMH TIOCIICJIOBATEIbHO M TMOCTYNATeNbHO, C COONIOJCHHEM MPHHIUIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYATh B OOIIYID CHCTEMY T'€OMETPUYECKHX MPEACTABICHHIA O00YydYaromuxcs,
pacmupsis u yriryoss e€, 00pasysi MpOvYHbIe MHOYKECTBCHHBIC CBSI3H.

Hepexozl K U3YUCHUIO TCOMETPUHN Ha er'Iy'6J'IéHHOM YPOBHE ITO3BOJIACT:

e co37aTh yCiIoBUS Al quddepeHnnanuy o0ydeHus1, MOCTPOSHU HHANBUAYATBHBIX 00pa30BaTeIbHBIX IPOTpamMM,
obecreynTs YriayOn€HHOe N3ydeHHEe TeOMETPUH KaK COCTaBIAoNIeH yueOHOro ipenmMeTa «MarteMaTikay;

® TIOJITOTOBHUTH OOYYAIOIIMUXCSI K MPOMOJDKCHHIO U3ydeHHUs] MaTEeMAaTHKH C y4ETOM BBIOOpa Oyayriei mpodeccuw,
obecrneunBas MpeeMCTBEHHOCTh MEXKIY OOIIMM 1 PO eCCHOHATEHBIM 00pa30BaHUEM.

Ha m3yuenne yaedbHOTO Kypca «I'eomeTpus» Ha yrimyonéHHOM ypoBHe otBoauTcs 204 gaca: B 10 kmacce — 102 gaca (3
gaca B Henelnmo), B 11 kmacce — 102 gaca (3 gaca B HEIEIO).

[NOSCHUTEJIbHA 3AIINCKA (BepoSaTHOCTh U CTaTUCTHKA)

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIIyONEHHOTO YPOBHSI SIBISIETCS MPOJODKEHHEM M DPa3BUTHEM
OJTHOMMEHHOTO y4YeOHOro Kypca yriIyON€HHOTO YPOBHS Ha ypOBHE CpemHEro oOmero oOpazoBaHUs. YUeOHBIH Kypc
npeqHasHadeH s (QOpMHUpOBaHUS Yy OOY4YAIOMIMXCS CTAaTUCTUYECKOM KyNbTYpPHl M TIOHUMAaHUS POJH TEOPHHU
BEPOSITHOCTEH KaK MAaTEeMaTHYECKOI'O MHCTPYMEHTa ISl M3YYEHHs CIydaiHbIX COOBITHH, BeIMYMH U mpoueccoB. [lpu
H3yYeHHH Kypca oO0OramaroTcs INPeNCTaBICHHUsS OOyYaloUIMXCsl O METOAaX HCCIEA0BaHMUS HM3MEHYMBOTO MHpA,
pa3BUBacTCsl MOHMMAaHWE 3HAYUMOCTH M OOIIHOCTH MAaTEeMaTHYeCKUX METOJIOB TMO3HAaHUS KaK HEOThEMIIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

Conepxanre y4eOHOTO Kypca HallpaBJiIeHO Ha 3aKpelyieHne 3HAHWM, TIOyYeHHBIX MPU U3yYeHHUH Kypca Ha YpOBHE
OCHOBHOT0 00111er0 00pa30BaHus, U Ha Pa3BUTHE NPEACTABICHUH O CIy4aifHBIX BEIMYMHAX U B3aUMOCBS3SIX MEXIY HUMU
Ha BaHBIX IIPUMeEpax, CIOKETHl KOTOPBIX MOUYEPIHYTH U3 OKpYKaoIero Mupa. B pesynbprare y o0ydaromuxcst JOIHKHO
chopMHpOBaThCA MPEACTaBICHNE O HauOojee YHOTPEOUTENbHBIX U OOMIMX MAaTeMaTHYeCKUX MOJEISX, UCIOJIb3YEeMbIX
Il ONMCAHUSl aHTPOIOMETPHUYECKHX M JeMOrpapuyecKux BEJIMYMH, MOTPEIIHOCTEH B Pa3iUyYHBbIE POJA M3MEPEHHUSX,
JUTMTENTLHOCTH 0€30TKa3HOW paboThl TEXHHUYECKHX YCTPOWMCTB, XapaKTEPHCTHK MAacCCOBBIX SIBICHHH M TIPOILIECCOB B
obmecTBe. YueOHbIM Kypc sBIsieTcsi 0a30d Al OCBOCHHUSI BEPOSITHOCTHO-CTATUCTUYECKHUX METOJO0B, HEOOXOIMUMBIX
CHEIHMATUCTaM HE TOJBKO HWH)KEHEPHBIX CIIEIUAIbHOCTEH, HO TaK)K€ COLMAIBHBIX MU TICHXOJOTMYECKHX, MOCKOJIBKY
COBpPEMEHHBIE OOIIECTBEHHbIE HAayKH B 3HAYUTEIBHOM Mepe HCHONB3YIOT amnmapaT aHaiu3a OOJbIIMX JaHHBIX.
LentpansHyto 9acTh y4yeOHOrO Kypca 3aHHUMaeT OOCY)XKIEHHE 3aKOHa OONbIIMX 4Hceld — (QyHIaMEHTAIbHOIO 3aKOHa
MPUPOIBI, UMEIOIIETO MATEMATHYECKYIO (POPMAJIH3AIINIO.

B cootBercTBMM ¢ yKa3aHHBIMH LEISIMH B CTPYKType ydeOHOro Kypca «BeposSTHOCTP W CTaTHCTHKa» Ha
yrIyONEHHOM YpOBHE BBIJICJICHBl OCHOBHBIE cojiepKaTelbHble JIMHUH: «ClydaifHble COOBITHSI M BEPOSTHOCTH» W
«Crny4aiiHple BEIMYMHBI ¥ 32aKOH OOJIBIIUX YHCEI.

[loMUMO OCHOBHBIX JHMHHUHA B Yy4eOHBIH KypC BKJIIOYEHBI 3JEMEHTHl TEOPUH IpadoB U TEOPUHU MHOKECTB,
HEOOXOIUMBbIE Ul TOJHOLIEHHOI'O OCBOCHHUSI Marepualia JaHHOTO Y4eOHOTO Kypca M CMEXKHBIX MaTeMaTHUYECKUX
Yy4eOHBIX KYPCOB.

Conepxanne muHnn «CiydaifHbie COOBITHS U BEPOSITHOCTHY CITY)KUT OCHOBOH JUTsl POpMUpPOBAHUS TIpeICTaBICHUN
0 pacrpeiesieHUH BEPOATHOCTEM MEXJy 3HAUCHUSIMU CIIy4alWHBIX BEJIMYMH. Ba)XxHyl0 4acTh B 3TOM cojepxaTeabHOU
JIMHUY 3aHUMACT M3YYCHUE TeOMETPHUYECKOr0 W OWHOMHUAIBHOTO pachpeielieHH U 3HAKOMCTBO C UX HEMPEPHIBHBIMU
aHaJIOTaMH — MTOKa3aTebHBIM M HOPMAaJIbHBIM PacIpeeIeHUsIMU.



TCMBI, CBA3aHHBIC C HEIIPCPBIBHBIMU CHy‘IaﬁHLIMPI BCIIMYUMHAMH U PACHPCACICHUAMUA, aKICHTUPYIOT BHHUMAHHUEC
06yqaromnxc51 Ha OmnruCaHuMU W UZYYCHUU CHy‘laﬁHLIX SIBIICHUH C IMOMOIIBIO HCIPCPBIBHBIX (bYHKLII/Iﬁ OcCHOBHOE
BHUMAHUC YACTIACTCA MMOKA3aTCIIbHOMY U HOPMAJIbHOMY PACTIPCACIICHUSIM.

B yueOGHOM Kypce mpemaycMaTpuBacTCsl 03HAKOMHUTEIHLHOE MU3YyUCHHE CBS3M MEXAY CIy4YailHBIMU BEIUYMHAMHU U
OTIMICAHWE DTOM CBSI3W C TIOMONIBI0 KOX(h(HUIMEHTa KOPPEISIMA W €ro BBIOOPOYHOTO aHajgora. OTH 3JIECMEHTHI
coJiep>KaHusl pa3BUBAIOT TeMy «JluarpaMMbl paccerBaHUs», U3yUYECHHYIO HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, U
BO MHOT'OM OIMPAIOTCS HA CBEJICHUS U3 KyPCOB anreOphbl U TEOMETPUH.

Emé ogun snemMeHT coaepskaHUs, KOTOPHIN MpeiaracTcss Ha 03HAKOMUTEILHOM ypOBHE — IOCIIEI0BATEIBHOCTh
CIIy4allHbIX HE3aBHCHUMBIX COOBITHI, HACTYNAIOMIMX B €AUHHUIYY BpeMeHH. (O3HAKOMIICHHE C pacrlpeiciicHHeM
BEPOATHOCTEH KOJIMYECTBA TaKUX COOBITHI HOCHT Pa3BHBAIOIIAN XapakTep W SIBISICTCS aKTyalbHBIM IS OyAyIInx
aOMTYypUEHTOB, MOCTYMAIONINX HAa y4eOHBIC CHEIUATLHOCTH, CBS3aHHBIC C OOINECTBEHHBIMU HAayKaMU, MCHUXOJIOTUCH H
YIpaBICHUEM.

Ha u3yuyenne yueOHOTO Kypca «BeposTHOCTh M CTaTHCTUKa» Ha YIIIyOJCHHOM YpOBHE OTBOAUTCS 68 4acos: B 10
kimacce — 34 gaca (1 gac B Hemenmio), B 11 kmacce — 34 gaca (1 4ac B HEAEIIO).

COIEPXXAHUE OBYYEHU A
10 KJTACC
Yucaa ¥ BbIYHCTICHHS

PamonaneHble uncna. OOBIKHOBEHHbIE M ACCATHYHBIE OPOOM, HPOLEHTHI, OECKOHEYHBIE MEPHOANYECKUE Ipolu.
[Ipumenenne npodOel W MPOLEHTOB /IS PElIeHUs MPUKIAIHBIX 337ad W3 PasINYHBIX OTpacield 3HaAHWHA W peanbHON
KU3HU.

JeiicTBUTENbHBIC YKCia. PaloHanbHbIe U WppalMOHAIbHBIE Yicha. ApudMeTHIECKHE OMepaluy ¢ JeHCTBUTEIbHBIMH
gyrciaaMd. Mopayllb JeHCTBUTEIBHOTO YWCIA W €ro CBOWCTBa. [IpuONmkEHHBIE BHIYUCICHUS, NPaBWIa OKpPYTJICHUS,
MPUKHUIKA U OLIEHKA PE3yIbTaTa BEIYMCICHUM.

Crerens ¢ IOCJIBIM ITIOKA3aTCJICEM. bunom Herorona. Mcnonbs3oBanue HO,Z[XOZ[SIH.I@ﬁ q)OpMI)I 3aIltuCu HeﬁCTBHTeHBHLIX HYUCCII
JUIL peHICHUS MTPAKTUYCCKUX 3a/1ad U MMPEACTABJICHUA JaHHbBIX.

ApudmeTruecKknuil KOpeHb HaTypaIbHOUN CTENIEHN U €r0 CBOKCTBA.
CreneHs ¢ pallMOHAIBHBIM TIOKa3aTeNIeM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIBHBIM [T0KA3aTENIEM.
Jlorapudm uncna. CoticTa norapudma. JlecsTHUHBIE U HATYypallbHBIE JIOTAPUPMEI.

CuHyc, KOCHHYC, TAaHI€HC, KOTAHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC W AapKTaHI'€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHNs 1 HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHBIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUS. PaBHOCHIbHBIE YpaBHEHHS H
ypaBHEHUs-cleACTBHsL. HepaBeHCTBO, pelnieHre HepaBeHCTBa.

OCHOBHBIE METOIBI PEIICHHUs] LENbIX U JPOOHO-PAlMOHANBHBIX YPaBHEHHH W HEPaBEHCTB. MHOTOYIEHBI OT OJHOW
IepeMEeHHON. JleneHue MHOrousieHa Ha MHOIOWIEH ¢ ocTaTtkoM. Teopema be3dy. MHoOrouneHsl ¢ LEJIbIMU
koad¢pumenramu. Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BRIPAKEHUH, COAEPIKAIINX CTETICHN U KOPHHU.
Wpparmonansapie ypaBHeHNA. OCHOBHBIE METO/IBI PELICHHS HPPAITMOHATBHBIX YPAaBHEHHM.
[ToxazarenbHble ypaBHeHUA. OCHOBHBIE METO/BI PEIICHNUS MOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBaHue BEIpaKEHUH, COACPKALINX JTIOTapUPMBEI.



Jlorapudmuueckue ypaBaeHusi. OCHOBHBIE METOIBI PELICHHS JTOTapU(MUIECKIX YPaBHEHHA.

OcHOBHBIE TpUrOHOMeTpHueckue ¢opmynsl. IlpeoOpazoBaHne TPUTOHOMETPHUYECKHX BBIpaKeHUH. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUH.

Pemienue cucreM TUHEHHBIX ypaBHeHHUN. MaTpuila CUCTEMBbl JTUHEHHBIX ypaBHeHHH. Onpeaenurens MaTpUIlbl 2X2, ero
T€OMETPUYECKUI CMBICIT M CBOWCTBA, BBHIYHCICHHE €ro 3HAYCHUS, MPUMEHEHHE OMpEeAeNUTeNs ISl PelIeHus CUCTEMBI
JMUHEHHBIX ypaBHEHUH. PeleHue MPUKIAAHBIX 33Ja4 C MOMOIINBI0O CHCTEMBbl JUHEHHBIX ypaBHeHHU. MccnemoBanue
MOCTPOEHHON MOJICNIM C IIOMOIIBIO MaTPUIL U ONPeIeIUTENEH.

[TocTpoeHue maremMaTHUeCKUX MOJENIEH peaJbHOM CHUTyalldd C TOMOIIBI0 YpaBHEHUN U HepaBeHCTB. lIpumenenue
YpaBHEHW W HEPAaBEHCTB K PEIICHHI0 MaTEeMAaTHYECKUX 3a/lad ¥ 33/Ja4d M3 Pa3InYHBIX O0JlacTel HayKh M peajbHON
JKU3HHU.

DYHKUNHU U TPpauKU

Oynknus, crnocoObl 3amaHust QyHKnud. B3ammuo oOpatable ¢yHkmmu. Kommnoswmnwmsa ¢yskuuii. ['padux dyHKINH.
DneMeHTapHbIe MpeoOdpa3oBaHus rpa@uKoB GyHKITHI.

ObnacTh onpeaeneHUs 1 MHOXecTBO 3HaueHWH QyHkimu. Hymn ¢ynknun. [IpomexxyTku 3HaKOMOCTOSHCTBA. YETHBIE H
Heuéraele QyHkuun. [lepuonmueckue QyHkumu. [IpoMeKyTKM MOHOTOHHOCTH (QYHKIUH. MakCUMyMbl ¥ MHHUMYMBI
¢yskiuyn. Hanbonpiee u HauMeHbIee 3HAUCHUST (PYHKIIMK Ha TPOMEXKYTKE.

Jluneiinas, kBaapaTuuHas u JpoOHO-ITMHEHHas QyHKIMU. DIIeMEHTapHOE UCCIeJOBAaHNE U MMOCTPOSHHE MX IPadUKOB.

Crenennast QyHKIMS ¢ HaTypaJdbHBIM U IeNBIM MOKazaTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduk KOpHS n-0if
CTereHH Kak (yHKIIMU 0OpaTHOMW CTENIeHH C HaTypaJbHBIM MTOKa3aTeseM.

[okazarenbHast u norapupmuueckas GpyHKIHMU, UX cBoiicTBa W rpaduku. Mcmonmb3zoBanue rpadukoB (YHKUWH IS
peuIeHusl YpaBHEHUN.

TpuroHomerpuueckas OKpy>KHOCTb, OTIpe/ielieHIe TPUTOHOMETPUIECKUX (DYHKIMI YUCIIOBOTO apryMEHTa.
OyHKIMOHATILHBIE 3aBUCUMOCTH B peasIbHBIX POLEccax U SBIEeHUsX. [ paduKu peaibHbIX 3aBUCUMOCTEM.
Havana maTemMaTH4eCKOro aHaau3a

[NocnenoBaTensHOCTH, CIIOCOOBI 3aJaHus MOCIEA0BaTeNbHOCTEH. MeToll MaTeMaTH4ecKol WHIYKIUH. MOHOTOHHBIE U
OTpaHUYEHHbIE IOCIIEI0BATENIbHOCTH. McTOpHS BO3HMKHOBEHHMSI MAaTEMAaTH4EeCKOro aHAIM3a KaK aHann3a OeCKOHEYHO
MaJIbIX.

Apudmernueckass U reomerpuueckas nporpeccud. beckoHeuHo yObIBaromiasi reomerpuyeckas nporpeccus. Cymma
0ECKOHEYHO YOBIBAIOIICH TreoMeTpUvecKoi mporpeccuu. JIMHEHHBIM W 3KCIOHEHIUANBHBIN poct. Yncno e. ®opmyina
CJIO’KHBIX ITPOLIEHTOB. Vcrob30BaHNE MPOTrPeECCUU AT pELIEHUs PeaIbHbIX 33/1a4 MPHUKIAJHOIO XapaKTepa.

HenpepeiBable GyHKIMM W UX cBoiWcTBa. Touku paspbiBa. AcuUMNTOTHl rpadukoB ¢(yHknuid. CBoiicTBa (QyHKIMHA
HETPEPHIBHBIX Ha OTpe3Ke. MeTo ] MHTepBAJIOB [UIs PELICHUs HepaBeHCTB. IIpuMeHeHne CBONCTB HENPEPHIBHBIX (PYHKIMHA
JUIS PEIIEHUS 3a/1a4.

IlepBass u BTOpas mpousBoAHble (yHKuMH. OnpeaerceHUe, TeOMETPUYECKUH M (U3NYECKUI CMBICH HPOU3BOAHOM.
VYpaBHeHHe KacaTelbHOU K rpaduKy GyHKINH.

[IpownsBoanbie 3nemMenTapHbIX GyHKIMH. [Ipon3BoAHAS CyMMBI, TPOU3BEIEHUS, YACTHOTO M KOMIIO3UIIMH (DYHKITHIA.
MHo:kecTBa 1 JIOTHKA

MHOXECTBO, oIlepallid HaJa MHOXXECTBAaMH M WX cBoicTBa. Jmarpammel Diinepa—Benna. IlpuMmeHeHue TeopeTHko-
MHOKECTBEHHOI'O armapara JJis OMHCaHUsl PeajbHBIX MPOIIECCOB W SIBJICHUH, MPU PEUICHUH 3a/1a4y U3 APYTUX YIeOHBIX
MPEeIMETOB.



Ompenenenne, TeopemMa, CBOMCTBO MAaTEMAaTHIECKOTO 0OBEKTA, CIICACTBUE, TOKA3aTEIILCTBO, PABHOCHIILHBIC YPaBHCHHUS.
11 KIIACC
Yucia 1 BLIYUCIEHUA

HarypanbHeie u nensie uncina. [IpuMeneHne npu3HaKoB JeITUMOCTH LENIBIX YUCesl, HAUOOIbIINI 00Lmii qenurens (aaiee
— HO/I) u naumenspiee obmee kpatHoe (manee — HOK), octaTkoB mo moayito, anroputMa EBkimnna ans pemeHus 3anaq
B LI€JIBIX YHCTIaX.

KomrmuiekcHble uncna. Aiaredpandeckasl ¥ TPUTOHOMETpHUYEeCKast (JOPMBI 3aIMCHA KOMIUIEKCHOTO Yrciia. ApUpMETHUECKUE
ofepary ¢ KOMIUIEKCHBIMHA 4YuciaMi. M300pakeHrne KOMIDIEKCHBIX YHCET Ha KOOPAMHATHOW rmiockocTH. dopmyma
Myagpa. KopHu n-oii cTeneHu n3 KOMILICKCHOTO yucia. [I[puMeHeHne KOMIUIEKCHBIX YHCEN )i PelieHus GU3NISCKUX U
FEOMETPUUYECKUX 3aad.

YpaBHeHHs U HEPaBEHCTBA

CucrteMa M COBOKYIHOCTb ypaBHEHHH M HEPAaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI M CHCTEMbI-CIEACTBHs. PaBHOCHIIbHbIE
HEpPaBEHCTBA.

OTOOp KOpHEH TPUTOHOMETPUYCCKUX YpPAaBHEHUH C TIOMOINBIO TPUTOHOMETPUYECCKOW OKPYXKHOCTH. Pemenue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OcHOBHBIE METOJIBI PEIICHHS TTOKA3aTENFHBIX U JIOTApUPMHUECCKIX HEPABEHCTB.
OcHOBHBIE METOIbI PEILICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE METOZB! PEIICHHA CHCTEM W COBOKYHNHOCTEH palMOHAJbHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX U
Jorapu(MUIECKUX YpPaBHEHUH.

YpaBHeHm{, HEPABCHCTBA U CUCTEMBI C ITapaMETpaMHU.

[IpuMeHeHne ypaBHEHHI, CCTEM M HEPAaBEHCTB K PEIICHHI0 MaTEMAaTHYECKUX 3a]ad W 3a/1a4 U3 pa3Iu4yHbIX o0nacTei
HAyK{ U peaJbHOM XKHU3HH, MHTEpIpEeTalus IOJIy4YeHHbIX Pe3yIbTaToB.

DOYHKINU U TPaUKU

I'padux kommnozuiuu ¢pyHkuuii. ['eomerprdeckre o6pa3bl ypaBHEHH U HEPABEHCTB HA KOOPAMHATHOM TUIOCKOCTH.
Tpuronomerpuueckue GyHKLINHU, UX CBOUCTBA U rpaduKu.

I'paduueckue MeTonbl peLIeHns] ypaBHEHHH 1 HepaBeHCTB. | paduueckue MeTopl pelieHns 3a1ad ¢ apaMeTpamu.

Hcnonb3oBanue rpagukoB GyHKINH 151 HCCIIEAOBAHUS MTPOIIECCOB U 3aBUCMOCTEH, KOTOPbIE BOBHUKAIOT TPH PEIICHAN
3aja4 U3 Ipyrux y4yeOHBIX MPEIMETOB U peabHON KU3HH.

Havyajga MaTeMaTH4eCKOro aHAJIH3a

[MpuMeHeHne NPOU3BOAHOM K HCCIeTOBaHNIO QYHKIIMH HA MOHOTOHHOCTh U OKCTpeMyMbl. Haxosxienue HanOoIbIero u
HaMMEHBIIIEro 3HaYeHUH HeNMPEphIBHON (PYHKIIMH Ha OTPE3KE.

[Ipumenenne MpOU3BOTHON AJIS HAXOXKASHHUS HAWITYYILIErO PENIeHNs B IPUKIIAIHBIX 3aa4ax, I ONpeAesIeHIs] CKOPOCTH
1 YCKOPEHHMS IpoLecca, 3a1aHHOTr0 (GopMyJIon HITH TpaduKOM.

[lepBoobpazHasi, OCHOBHOE CBOIMCTBO mepBooOpasHbIX. [lepBooOpasubie aneMeHTapHbIX (yHKIwA. [IpaBuna HaxoXIeHus]
MEepPBOOOPA3HBIX.

Wuterpan. ['eomerpudeckuii CMBICT HHTErpana. BrerauciaeHue ompeaenéHHOro uHTerpaina mno ¢opmyne HproTona-
JletiOHuIA.

HpI/IMCHCHI/Ie HUHTCIrpalia Ajid HaXOXIACHUA HJ'IOH.Ia,Z[efI IINIOCKHX (1)I/Il"yp 1 00BEMOB TCOMCTPUUICCKUX TCII.



[Ipumepsr pemieanii auddepeHIMaIbHBIX ypaBHEHHH. MaTreMaTH4ecKoe MOJACIHUPOBaHME pPeabHBIX IIPOIECCOB C
nmoMotIbio MU epeHInaIbHbIX YPaBHEHUH.

COJAEPXXAHUME OBYUYEHUA
10 KJIIACC
IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTEpEeOMETpPHH. TouKka, MpsMas, IDIOCKOCTh, MPOCTPaHCTBO. lloHATHE 00 aKCHOMAaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIACACTBUS U3 HUX.

B3aumuoe pacrionojkeHue NpsSMBIX B MPOCTPAHCTBE: MEPECEKAIOIUECs, MapajuleIbHble U CKPELIMBAIOLINECS MPsMBIE.
[IpusHaku ckpenuBaromuxcs npsAamseIx. [lapannensHOCTs NPSAMBIX U MJIOCKOCTEHN B IPOCTPAHCTBE: MapalljiesIbHbIE MPSIMbIE
B IPOCTPAHCTBE, NAPALICIBHOCTh TPEX NPAMBIX, MapaICIIBHOCTh MPSIMOM U IUIOCKOCTH. [lapasensHoe U eHTpanbHOe
MPOEKTHpOBaHKe, N300paxkenue puryp. OCHOBHBIE CBOWMCTBA MapalIeNbHOTO MpoeKTHpoBaHus. M3o0paxkenue ¢uryp B
napajjieNbHOH NPOEKUUMH. YTJBl C COHANPABICHHBIMH CTOPOHAMH, Yrojl MEXOY HIpsSMBIMH B IPOCTPAHCTBE.
[TapannenpHOCTh IIOCKOCTEM: MapajulefbHbIE IUIOCKOCTH, CBOMCTBA MapaieNbHBIX IUIocKocTed. IIpocreiimme
MPOCTPAHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPadAP, MapajuieNenuIle]l, IOCTPOSHHE CCUCHHH.

[leprieHAUKYIAPHOCT MPSIMOM U ITOCKOCTH: NMEPIEHIUKYJISpPHBIE MPsMbIE B IPOCTPAHCTBE, MPsAMbIE MapayljiesIbHble U
MEPIEeHIUKYISApHbIE K IJIOCKOCTH, MpH3HAK NEepHeHIUKYIIPHOCTH MPSAMOM U IUIOCKOCTH, TeopeMa O MHpsSMOi
MEPIEeHINKYIIIPHON TIOCKOCTH. OpTOroHanbHOE MPOeKTUpoBaHUe. [IepneHquKyIap U HaKJIOHHBIE: PaCCTOSTHUE OT TOUKH
70 TUIOCKOCTH, PACCTOSHHE OT TPSMOH [0 IUIOCKOCTH, MPOeKHHsi (UTypbl Ha TIOCKOCTh. llepneHAMKYISIpHOCTH
IJIOCKOCTEN: MPU3HAK MEPIEHIUKYJIIPHOCTH IBYX INTOCKOCTEN. TeopeMa o TpéX MepneHIuKyIsapax.

VYribl B IPOCTPAHCTBE: YroJl MEXKIAY NPSAMON M IUIOCKOCTBIO, ABYTPaHHBIA YroOJ, JUHEHHBIM yroj JBYI'PaHHOIO yrJa.
Tpéxrpanusli W MHOrorpansble yriabl. CBOMCTBAa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKUX H
JIBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB I TPEXTPAHHOTO YIIa.

MHoOrorpaHHuK#"

Bune MHOTOrpaHHHWKOB, pa3BEépTKa MHOTOTpaHHHMKA. lIpu3Ma: n-yrompHas mnpu3Mma, HpsMas W HaKJIOHHAs TPHU3MBI,
O0OKOBass W TMONHAS TOBEPXHOCTHh NPHU3MEL. [lapamnenenunen, NpsMOYTOJbHBIA TapajUIeleNnuIles; U €ero CBOWCTBA.
Kparuaiinuie myTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. [IpoctpanctBenHas Teopema Iludaropa.
[Mupamuga: n-yronpHas TUpaMuia, TpaBUibHAas W yceuéHHas mnwmpamunbsl. CBoiictBa pEébep M OOKOBBIX TpaHeit
HpaBHHBHOﬁ nmupaMubl. HpaBI/IJIBHBIe MHOI'OTpaHHUKH: IIpaBUJIbHAA IIpU3Ma W IIpaBUJIbHAA IMUpaMuaa, IpaBUJIbHAsA
TpeyrojbHasl MHUpaMuia ¥ TPaBWIBHBIN TeTpadp, KyO. llpencraBmeHue o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOJIEKAdIP ¥ UKOCAdIP.

Brluucnenue 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, aAnaroHanu, yribl. [lmomans OOKOBOW MOBEPXHOCTH W IIOJHOW
MMOBEPXHOCTH TPSMOM MPU3MBI, IJIOMIAlb OCHOBAaHUi, TeopeMa O OOKOBOH MOBEPXHOCTH MpsiMOW mpw3Mbl. llimomans
OOKOBOH IMOBEPXHOCTH W IOBEPXHOCTH MPABUIILHON MUPAMUJIBI, TEOPEMa O IUIOMIAH YCEYEHHON ITUPaMU/IbI.

CI/IMMeTpI/ISI B IIPOCTpPaHCTBE. DIEeMEHTHI CUMMETPUHU TIPABUJIIBHBIX MHOI'OI'PaHHUKOB. CI/IMMeTpI/Iﬂ B IIpaBUJIIBHOM
MHOT'OIpaHHUKE: CUMMCETPHS apaJuiCJICIuneia, CAMMETPUSA NPaBUJIbHBIX IIPU3M, CUMMCTPUA HpaBI/IHLHOﬁ nupaMubl.

BeKTOpBI U KOOPAMHATHI B ITIPOCTPAHCTBE

[TonsiTusA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, MAJMHA HEHYJEBOTO BEKTOpPa, BEKTOPHI KOJUJIMHEAPHBIE,
COHAITPABJICHHBIC U ITPOTUBOIIOJIOKHO HAIlpPpaBJICHHBIC BEKTOPHI. PaBencTBo BEKTOPOB. ﬂeﬁCTBHH C BEKTOpaMM: CJIOKCHUEC
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uuciio. CBONCTBA CIOXKEHUS BEKTOPOB.
CBolicTBa YMHOKCHHS BeKTOpa Ha 4ucio. [loHsaTHEe KOMITTaHApHBIC BEKTOPHI. [Ipr3HaK KOMITIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno napamnenenunena. Teopema 0 pa3loKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. [IpsMoyronbHas
cucTteMa KoopAauHaT B mpocTpancTBe. Koopaunatel BekTopa. CBs3b MEXKIY KOOpJIMHATAMU BEKTOpa U KOOpAMHATAMH
TOo4YeK. YToI Mexay BekTopamu. CKaJlsipHOE MPOU3BEICHNE BEKTOPOB.
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Tena Bpamenust

[NonsiTus: UMAMHIPUYECKAs IMOBEPXHOCTh, KOHHMYECKAs IMOBEPXHOCTh, c(epudeckas IMOBEPXHOCTh, 00pa3yIoIue
nmoBepxHocTeil. Tema BpalieHusa: MWIMHAP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. B3anMHoe pacnosoxerue chepsl U
IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkeHHe Tenl BpalleHHS Ha IUIOCKOCTH. Pa3BépTka IMWIMHIpa |
koHyca. CummeTpust cdepsl U mapa.

O0béM. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00BEME MPAMOYTOIBHOTO MapAIIISIICITUIIC/IAa U CIICACTBUS U3 HEg.
O06BEM TpAMOIt ¥ HAKJIOHHOW TTPU3MBI, IMITUHPA, MUPaMUAIBl U KoHyca. OOBEM ImIapa u MIapoBOro CeTMEHTA.

KoMmOuHanmu Ten BpalleHHsT W MHOTOTpaHHHMKOB. IIpu3Ma, BIMHCaHHAs B IMJIMHIP, OMHCAHHAS OKOJO IHJIMHJpA.
Iepeceuenne chepsl U mapa ¢ IwIocKocThio. Kacanwe miapa u chepbl mIockocThio. [loHSTHE MHOTOTpaHHUKA,
OIMMCAHHOTO OKOJIO chepbl, Chephl, BIUCAHHON B MHOTOTPAHHHUK FJTH TEJIO BPAILICHHUS.

[Inomanp NOBEPXHOCTH LMIMHAPA, KOHyca, Iuomans chepol u e€ yacredd. Ilonmobue B mpoctpancrse. OTHOIIEHHE
00bEMOB, TUIOIAAEH NoBepxHOCTeW moaoOHbIX ¢uryp. IIpeoOpasoBanue momoOusi, romotetus. Pemienue 3amad Ha
IJIOCKOCTH € UCTIONB30BAHNEM CTEPEOMETPHUECKUX METOJOB.

[TocTpoeHune ceueHnil MHOTOTPAaHHUKOB U TeJl BpallleHHs: CeUeHHs HUIMHIpa (IapauielbHO U NMEePHeHIUKYISIPHO OCH),
ceueHMs KOHyca (mapajuleibHble OCHOBAaHHMIO M NPOXOISIINE 4Yepe3 BEpIIMHY), CEYEHHs LIapa, METOAbl MOCTPOCHHUS
CEUCHMI: METO]] CIIEI0B, METO/ BHYTPEHHETO IPOEKTUPOBAHUS, METO/]] IEPEHOCA CEKYILEH IIJIOCKOCTH.

BekTopsl H KOOPANHATHI B TPOCTPAHCTBE

Bekropel B mpoctpanHcTBe. Onepanuu Haa BeKTOpaMmH. BekTopHOe yMmHOMXeHUE BeKTOpOB. CBOHCTBA BEKTOPHOTO
ymHOXKeHUs. [IpsiMoyronbHasi cucremMa KoopAuHAT B mpocTpaHcTBe. KoopanmHatel BekTOpa. PasmokeHme Bekropa Mo
6a3ucy. KoopauHaTHO-BEKTOPHBIN METO]I PH PELICHUH TEOMETPHUUECKUX 3a/1a4.

J{BUKEeHMSA B MPOCTPAHCTBE

Hewkenns npocrpaHcTBa. OrtoOpaxkeHus. J[BmwxeHuss u paBeHCTBO (uryp. OOmme cBoiicTBa IBWKEHHHA. Buisl
JBW)KEHUN: TapayieNlbHbId TepeHOC, LEHTpajJbHas CUMMETpHS, 3epKajbHas CHMMETPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Ditnepa.

COAEPXXAHUE OBYYEHNMA (BeposTHOCTb U CTATUCTHKA)
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I'pad, cBsa3HbI rpad), myTn B rpade: nukis! 1 nenu. CTeneHs (BaleHTHOCTh) BepinHbl. I'padsl Ha mmockoctu. Jlepesbsi.

CaydaiiHple SKCHEpUMEHTHl (OTBITHI) W Cly4aliHble COOBITHS. DieMeHTapHble coObITHS (MCcXoJbl). BeposTHOCT
cllyyailHOro coObITHSl. BIM30CTh 4YacTOTBI M BEPOSTHOCTH cOObITHH. CnydaldHbIe OIBITHI C PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Omnepaunu Hag cOOBITUSIMH: TIepeceyeHre, 00beIMHeHne, MPOTUBOMOIOKHBIE coObIThs. [uarpammel Ditnepa. @opmyna
CJIOKEHUSI BEPOSITHOCTEH.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHHE BeposTHOCTEH. J[lepeBo ciywaiiHoro oskcrepumenTa. PopMysa IOJHOR
BepostHocTu. Dopmyia batieca. He3aBrcruMbie cOOBITHS.

bunapHslii crmyuaiiHBI ONBIT (WMCIBITAaHWE), yclex W Heyaada. HesaBucumbie ucnbiTanus. Cepus HE3aBUCHUMBIX
UCTBITaHUI 710 mepBoro ycmnexa. llepecraHoBku u ¢akropuan. Uucno coueranuid. Tpeyrompuuk Ilackans. @opmyna
6unoma Herotona.

Cepus He3aBUCUMBIX ucTibITaHUi beprymmm. CiyuaifHbIi BEIOOp M3 KOHEYHOH COBOKYITHOCTH.

Crnydaiinas BenmuuuHa. Pacmpenenenuwe BeposiTHOcTed. Jmarpamma pacmnpernenceHus. Orepanuu Hax ClIydailHBIMH
BenuuuHamMu. bunapHas cnyuaiiHas BenauuuHa. I[Ipumepsl pachpeneneHui, B TOM YHCIE TEOMETPUUECKOE U
OMHOMHAIIEHOE.
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CoBMeCTHOE pacnpeieNieHHe IBYX CIIydailHbIX BelINYMH. HezaBucumsle cilydaiiHble BETMYUHBI.

MareMaTuyeckoe OXHAAHHE CIy4dailHOW BenuuuHbl (pacmpenencHusi). I[lpumepbl NpUMEHEHHs MaTeMaTUYeCKOTO
oXugaHus (CTpaxoBaHUeE, JIoTepes). MaTeMaTndeckoe OXUJaHWe OWHAPHOW CIy4YaiiHOW BENMYMHBI. MareMaTHYecKoe
OKHIaHWE CYMMBI CIy4ailHBIX BENWYHMH. MareMaTHYecKoe OXHIAaHHE TeOMETPHYECKOr0 H OMHOMHAIBHOTO
pacnpeeneHui.

Jucniepcust ¥ CTaHIApTHOE OTKIIOHEHHWE CITydailHOW BeNWYWHBI (pacmpexaeneHws). Jucnepcusi OWHApHOHN CciydaifHOM
BENUYUHBL. MaTeMaTH4Yeckoe OXUAAHUE TMPOU3BEICHUS W AUCHEPCHUS] CYMMBI HE3aBUCHMBIX CIIYYalHBIX BEJIMYHUH.
Jucnepcusi U craHAapTHOE OTKJIOHEHHWE OMHOMHAIBHOTO pacmpeneieHusd. Jlucmepcuss W CTaHIApTHOE OTKIIOHEHHE
Te€OMETPHUYECKOTO PACIIPEIENEeHNUS.

HepasenctBo YeOniméBa. Teopema YeOrmméBa. Teopema bepuymmm. 3akon Oompmmx uucen. BriOOpowHBIN MeTOx
uccrnenoBannii. BriOopounbie xapakTepucTHku. OIEHWBAaHHE BEPOATHOCTH COOBITHS 1O BBIOOPOYHBIM JIAHHBIM.
[IpoBepka mpOCTEHIINX THIIOTE3 C TOMOILBIO H3YYEHHBIX PACIPEACICHUM.

HenpepsiBHble citydaiinble Benu4uHbL. [IpuMepnl. DyHKIUA IUIOTHOCTH BEPOSITHOCTH pacmpenencHus. PaBHomepHoe
pacmpenieieHHe M €ro CBOMCTBA. 3aAauu, NPHUBOASIIME K MOKA3aTeIbHOMY pPacCHpeleNIeHUI0. 3aladd, MPUBOAIINE K
HOpMallbHOMY pacrnpeneneHuto. DYHKIUS TUIOTHOCTH BEPOSTHOCTH IOKA3aTENBHOTO pachpelesieHus, (QyHKIus
IJIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO pacnpeneneHus. OyHKIMs MIOTHOCTH U CBOMCTBA HOPMAJIbHOIO PaCIPEECIICHUS.

[Tocnen0BaTeIbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITHH. 3a1auu, MPUBOIAIINE K pacnpeneicHuto [lyaccona.

KoBapmanms nByx ciywaiiHeix BenwunH. Koaddumment mmueitHON koppemsiuu. COBMECTHbIE HAONIONEHUS ABYX
BeMYMH. BBIOOpOUHBI KO3((UIMEHT Koppensuun. Pasnuune Mexay JTUHEHHOH CBSI3bI0 M MPUYMHHO-CIICACTBEHHOM
CBs3b10. JIMHENHas perpeccus, MeTOl HANMEHBIINX KBaIpaTOB.

ITNIAHUPYEMBIE PE3VIJIbTATHEI OCBOEHM A YUEBHOI'O KYPCA «AJI'EBPA 1 HAUAIJIA
MATEMATHUYECKOI'O AHAJIV3A» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJIHEI'O OBILETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3VYJIbTATHI
1) rpa)xaaHCKOrO BOCITHTAHHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK O0yYaromerocs Kak aKTHBHOTO W OTBETCTBEHHOTO UJIEHA POCCHUHCKOTO
00I1IeCTBa, MPEICTABICHUE O MATEMAaTHUYECKUX OCHOBaX ()YHKLIHMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHHMH, IPOLELYD
TPaXJaHCKOTO 00IIecTBa (BBIOOPHI, ONMPOCHI U JIPYyroe), yMEHHE B3aUMOCHCTBOBATH C COIIMAIBHBIMH HHCTHTYTAMH B
COOTBETCTBHU C UX QYHKUUSIMH U Ha3HAYCHUEM;

2) MaTPHOTUYECKOTO BOCITUTAHHMS:

c(OPMHPOBAHHOCTh POCCHUICKON TI'paXKTAaHCKOH WACHTUYHOCTH, YBOKEHHs K TPOIUIOMY W HACTOSIIEMY POCCHHCKON
MaT€MaTHKH, 1IEHHOCTHOE OTHOIIEHWE K JIOCTHXKEHHUSIM POCCHUUCKHUX MAaTEMaTUKOB M POCCHUMCKON MaTeMaTH4YeCKOW
IIKOJIBI, UCTIOJB30BAHHUE ITHX JIOCTIKEHHUH B JJPYTUX HAyKaX, TEXHOJOTHUSX, Chepax SKOHOMHUKH;

3) IyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHUSL:

OCO3HAaHHWE IYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, C(OPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ATHYECKOTO
MOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM [OCTIXKCHHM HAyKu U ACSITENBHOCTHIO YUEHOTO, OCO3HAHHUE
JUYHOTO BKJIaJ1a B TIOCTPOCHHUE YCTOMYUBOTO Oy TyIIETO;

4) OCTCTHYCCKOI'O BOCIIUTAHUA:

9CTCTUYCCKOC OTHOLICHUC K MUPY, BKJIIOYad 3CTCTUKY MATCMATUUYCCKUX 33KOHOM€pHOCTCI>i, 06’LCKTOB, 3aJ1a4, pe]_HeHI/Iﬁ,
paccym):[eHHﬁ, BOCIIPUUMYUBOCTD K MATCMATUUCCKUM ACIICKTaM PA3JIMYHLIX BUAOB UCKYCCTBA,



5) Gpu3MUECKOrO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATh MAaTEMaTHYCCKHUE 3HAHUS B MHTEPEcax 3/I0pOBOTO M O0€30TIaCHOTO 00pasa XHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBBIO (3IOpOBOE MUTAHHE, COATAHCUPOBAHHBIA PEXUM 3aHITUN M OTIBIXA,
perynspHas ¢uzndeckas aKTHBHOCTH), (DM3MUYSCKOE COBEPIICHCTBOBAHUE NPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHLHON
NeSITeTFHOCTRIO;

6) TPyJI0BOrO BOCTIUTAHUS:

TOTOBHOCTH K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOWS, WHTEpeC K pa3mudHbIM cdepam MpodhecCHOoHAThHON
JESATSILHOCTH, CBSA3aHHBIM C MATEMAaTUKON W €€ NMPIIOKEHUSMHU, YMEHUE COBEpIIAaTh OCO3HAHHBIN BHIOOp Oymymieit
mpoecCui W pealn30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTHYeCKOMY
00pa30BaHUI0O M CaMOOOPa30BaHUIO HA MPOTSKCHUM BCEH XKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUH
MPAKTHYECKUX 3a/1a4 MaTeMaTHYeCKOW HAIPaBIEHHOCTH;

7) OKOJOIMYC€CKOI'0 BOCITMTAHMA

c(OPMHUPOBAHHOCTb 3KOJIOTMUECKOW KYJIbTYphl, I[OHMMAHHE BIHMSHUS COLUAIBHO-?KOHOMUYECKHUX IIPOLIECCOB Ha
COCTOSIHUE TIPUPOJHON M COLMANBHON Cpelibl, OCO3HAaHHE TII00ANBHOIO XapaKTepa SKOJIOTHUECKUX MPoOIeM, OpHEeHTAINS
Ha NPUMCHEHHE MaTeMaTHUECKMX 3HAHMHM JUI1 pEUIeHUs 3afad B OOJIACTH OKpPY)KaIoLIeH cpelbl, IUIaHWPOBAaHHE
MOCTYIKOB U OIIEHKH WX BO3MOXKHBIX MOCEICTBUH JIJIsl OKPYXKAIOIIEeH Cpebl;

8) EHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAayKH M OOILIECTBEHHOU
MPAaKTUKU, [MOHUMAaHWE MaTeMAaTHYECKOW HayKd Kak c(epbl 4elOBEYECKOHl HEATENbHOCTH, 3TANOB €€ Pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTUS IMBWIM3ALMH, OBJAJEHUE S3bIKOM MaTeMaTHMKM W MaTeMaTH4ecKOW KyJIbTypoH Kak
CPEACTBOM IIO3HAHHWS MHpa, TOTOBHOCTb OCYIIECTBISITH IPOEKTHYIO M HCCIEAOBATEIbCKYIO IESTEIbHOCTh
WHAWBHUIyaJIFHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIbTATHI
Tosuasamenvhbie yHUgepcaibHvie yyeOHvle Oeticmeus
ba3oBrie jornueckue aeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBbIC MPU3HAKK MATEMATUYECKHUX OOBEKTOB, IMOHATHM, OTHOIICHUH MEXITY
MOHATUSAMH, (OPMYJIUPOBATH OIPEICICHNUS TOHATUH, YCTaHABIWBATh CYIICCTBEHHBIM MpHU3HAK KjacCU(DUKAIINY,
OCHOBaHMUS JIsl 0000IIEHNS U CPABHEHUS, KPUTEPHUH ITPOBOIUMOTO aHAJIH3A,

BOCIIPUHUMATh, (I)OpMy.]'II/IPOBaTB nu HpeO6pa3OBI>IBaTL CYXKACHHA: YTBCPAUTCIBHBIC W OTPULATCIbHBIC, CAWMHUYHBIC,
YaCTHBIC U O6H_II/I€, YCJIOBHBIC,

BBISIBIISITH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M NPOTHBOpeuusi B (axTax, AaHHBIX, HAOMIOACHUSIX WU
YTBEPKICHMSIX, IIPejIaratb KpUTEPUH JUISl BBISIBICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUIL;

JIeJIaTh BBIBOJBI C MCIIOJh30BAHHEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX ¥ WHAYKTUBHBIX YMO3aKIIOUCHHN, YMO3aKIOYCHUH
10 aHAJIOTHH;

MIpOBOAUTE CAMOCTOATCIIBHO N0KA3aTCIIbCTBA MATECMATUYCCKUX YTBep)K,Z[eHI/Iﬁ (HpHMBIe n oT HpOTI/IBHOFO), BBICTPAanBATH
ApryMEeHTaAlUIO0, IPUBOANTH IPUMEPHI 1 KOHTPIPUMEPEI, 000CHOBBIBATH COOCTBEHHEIE CYXXACHHUS U BBIBOJBI;

BBIOMpaTh croco0 perieHus yu4eOHOH 3agaum (CpaBHMBATh HECKOJBKO BapHaHTOB peEIEHHs, BBIOMpaTh Haubojee
HOIXOMALIMN C yYETOM CaMOCTOSTENBHO BBIAEICHHBIX KPUTEPUEB).

Bba3oBrie nccnemoBaTelIbCKUe TEUCTBH:



WCITIOJIB30BaTh BOMPOCHI KaK HCCIENOBATEILCKUN HHCTPYMEHT TO3HAHUS, (OPMYIHPOBATh BOMPOCHI, (DPUKCHUPYIOIIHE
MPOTUBOpEYHE, IMPOOJIEMy, YCTaHABIMBATH HMCKOMOE H JIaHHOE, (POPMHPOBATH THUIOTE3y, APTYMEHTHPOBATh CBOIO
MO3ULIKI0, MHCHHE;

MPOBOJIUTH CaMOCTOSATEIBHO CIUIAHUPOBAHHBIM SKCIICPUMEHT, HCCICIOBAaHHE IO YCTAaHOBIICHUIO OCOOCHHOCTEH
MaTEeMaTHYeCKOTO OOBEKTa, SBICHHs, IIPOILECCa, BBIIBICHUIO 3aBUCUMOCTEHl MeXOy O0OBEeKTaMH, SBICHHUSIMH,
MIPOIIECCAMH;

CaMOCTOSITETHFHO (hopMyIHpoBaTh 0OOOMIEHHS M BBIBOABI MO PE3yNIbTaTaM MPOBEAEHHOTO HAONIOACHUS, UCCIEIOBaHuS,
OIICHUBATh JIOCTOBEPHOCThH MOJIYUCHHBIX PE3YJIbTATOB, BEIBOJIOB U 000OIICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE IIPOIECCA, a TAKXKe BBIIBUTATH TMPEATIONIOKEHHS O €ro Pa3BUTHH B HOBBIX
YCIIOBHUSIX.

Pabota ¢ nadopmarueii:
BBISIBIISITH JeQUIMTH HHYOPMAIINH, TAHHBIX, HECOOXOJMMBIX JIJISl OTBETA HA BOIPOC U JIJISI PEIICHUS 3a/1a4H;

BBIOMpaTh MHOOPMAIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
UHGOPMALIMIO Pa3IUYHbIX BUJOB U (GOPM IpPEACTaBICHUS;

CTPYKTYpHPOBATh HH(OPMAIIHIO, TIPEICTABIATE €€ B Pa3IUUHBIX (popMax, HITIOCTPUPOBATH TpaduiecKu;
OLICHUBAThH HAJEKHOCTH HHPOPMALIUH IO CAMOCTOSTEIBHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.
Kommynurxamusnuie ynugepcanvhle yuebuvie Oeticmaus

OOmieHue:

BOCIIPHHUMATH B (JOPMYIUPOBATH CY>KICHUS B COOTBETCTBUH C YCIOBUSIMH H LEISIMH OOIIEHNUS, SICHO, TOYHO, TPAMOTHO
BBIPQKAaTh CBOKO TOYKY 3pEHUS B YCTHBIX U IHMCBMEHHBIX TEKCTaX, [JaBaTh IIOSCHEHHA II0 XOJy PELICHUSA 3a]ayu,
KOMMEHTHPOBATh IIOJyYEHHBIN pe3yibTarT;

B X0JIe 00CYXJIEHH 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYX/1aeMON TEMbI, IPOOJIEMBI, PELIaeMOi 3a/1a4H, BEICKa3bIBaTh
WJIeH, HalleJIeHHbIe Ha TIOMCK PELIEHHs, COTOCTAaBIATh CBOHM CYXXJCHHUS C CYXISHUSIMH JIPYTMX yYaCTHHKOB JTHAJIOTa,
00HapyXHUBATh Pa3IMYHe U CXOACTBO MO3ULMI, B KOPPEKTHOH GopmMe PopMyTHUpOBaTh Pa3HOIJIACHS, CBOU BO3PAKECHHUS;

MPENCTaBIsITh PE3yJbTaThl pEIlICHHUs 3a/aud, JKCIePUMEHTa, HWCCIEOBaHUS, IMPOEKTa, CAMOCTOSTENHLHO BBIOMpAThH
(dbopMar BEICTYIUIEHHS € YYETOM 331a4 NMPE3CHTAlMU 1 0COOEHHOCTEH ayAUTOPHH.

Pecynamusnvie ynusepcanvhvie yuebnvle oeticmeust
Camoopranu3amms:

COCTABIIAITh IUIAH, AITOPUTM pEILICHUS 3aJa4yd, BHIOMpATh CIOCO0 pelleHHss ¢ YYETOM HMEIOIIUXCA PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apTYMEHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUH ¢ yIETOM HOBOW MH(OPMAIIHH.

CaMOKOHTpOJ'IB, 3MOLII/IOHaJ'H:HI)II>i HHTCIICKT!

BJIaJICTh HABBIKAMH TIO3HABATEIbHOMN pe(IeKCHH Kak OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICIUTEIBHBIX MPOIECCOB,
WX pe3yJabTaTOB, BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISA MPOIECcCa U PE3YIIbTaTa PEeIleHus MaTeMaTHIEeCKOM
3a1a4u;

NnpeaABUACTE TPYAHOCTHU, KOTOPBIE MOI'YT BO3HUKHYTH IIPpU PEIICHUHN 3ada4dld, BHOCUTH KOPPEKTUBBI B ACATCIBHOCTH Ha
OCHOBEC HOBBIX 06CTO$ITGJ'IBCTB, JaHHBbIX, Haﬁ}:{eHHHX OIHI/I60K, BBISIBJICHHBIX pr,[[HOCTeﬁ;

OLICHMBATb COOTBCTCTBUC peE3yJibTaTa LCJIW W YCIOBHUAM, OOBSACHATH MIPUYHUHBI OOCTHXXCHHUA WM HEAOCTHXKCHHA
PE3yIbTAaTOB ACATCIBHOCTU, HAXOAUTH OH_II/I6Ky, JaBaThb OLICHKY HpI/I06p€TéHHOMy OIIBITY.

CoBmecTHast JCATCIIBHOCTD:



MMOHMMAaTh M HWCIOJB30BaTh MPEHMYINECTBA KOMaHAHONW M WHAWBHAyadbHOW pabOTHI MpH pEUIeHHH y4eOHBIX 3afad,
MPUHUMATh II€Th COBMECTHOH JACSITEIHHOCTH, ITUIAHUPOBATH OPraHHU3AIMI0 COBMECTHOW Pa0OTHI, PacHpeeNisaTh BUIBI
paboT, ToroBapuBaThCS, 00CYKIATh MPOIIECC U Pe3yabTaT paboThl, 0000IIAaTh MHEHHUST HECKOJIBKUX JTIOJICH;

Y4acTBOBATh B IPYNMOBBEIX (popmax paboTel (00CYKICHHS, 0OMEH MHEHHI, «MO3TOBBIC IITYPMbI» U WHBIC), BBITOJIHAThH
CBOIO YacTh pabOTH M KOOPIWHUPOBATH CBOW JACWUCTBHUS C IPYTMMH WIEHAMH KOMaHbBI, OIEHHMBATh KaueCTBO CBOETO
BKJIaJ]a B OOIIUIT MPOIYKT IO KPUTEPHUAM, CPOPMYITHUPOBAHHBIM YIaCTHUKAMHU B3aUMOIEHCTBHSL.

I[MPEJIMETHBIE PE3VYJIbTATHI

K xoniy o0yuenus B 10 kiacce 00y4arOIUIACS MOMYyYUT CICIYIOIINAE MPEAMETHBIC PE3yJIbTaThl MO OTACIBHBIM TEMaM
pabodeii mporpaMmbl yaeOHOTO Kypca «Anredpa u Hadajaa MaTeMaTHIECKOTO aHAIH3a:

Yucaa ¥ BRIYUCICHUS:

CBO6OI[HO OINICPUPOBATH TMOHATUAMHU: PAlMOHAJIBHOC YHUCIIO, OecKoHeUHast nepnuoanvccKkas I[pO6I), MIPOLCHTHI,
HUppalfuOHaJIbHOE YK CJI0, MHOKECTBA pAllMOHAJIBHBIX U IEHCTBUTEIIBHBIX YHnCeil, MOAYJIb JIEHCTBUTEIIFHOTO qucia,

MPUMEHSITH APOOH U MPOLEHTHI AJIsl pelIeHHs MPUKIaTHBIX 3a7ad U3 Pa3IUUHBIX OTpacieil 3HAaHUI U peaibHOM KHU3HU;
MPUMEHSITh TPUOTIKEHHBIE BEIYMCIICHNS, IPABHIIa OKPYTIICHUS, IPUKUAKY U OILIEHKY Pe3yJIbTaTa BEIYUCICHUN;

CBOOOJHO OIEpUpPOBaTh MOHSATHEM: CTENCHb C IENbIM IIOKa3aTesieM, HCIONb30BaTh IMOIXOAALIYI0 (OpMYy 3amucu
NEeHCTBUTEIBHBIX YHCET IS peIIeHUs] IPaKTUYeCKUX 3ajay U MpeICTaBIeHNs JaHHbIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKHI KOPEHb HATYPAJIbHOW CTEIICHH;

CBOOOJHO ONEPUPOBATH IOHATUEM: CTETICHb C PALIMOHAIBHBIM IIOKA3aTeleM;

CBOOOJTHO ONIEPUPOBATH MOHITUSIMHU: JIOrapu(M 4ncia, JecITHIHbIE U HATYPaIbHBIC JIOTapU(PMBbI;
CBOOOJTHO ONIEPUPOBATH MOHITUSMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YUCIIOBOTO apryMEeHTa;
ONEpUPOBATh MOHATHAMH: APKCUHYC, ApKKOCHHYC M apKTaHT€HC YHCIOBOr0 apryMeHTa.
YpaBHEHUS U HEPABEHCTBA!

CBOOOJIHO OIEpUPOBATh MOHSATHSIMHU: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PABHOCWIIbHBIC YPABHEHUS W ypaBHEHUsI-
CJIEICTBHSl, PABHOCUJIbHBIE HEPABEHCTBA;

NMPUMCHATh PAa3JIMYHBIC MCETOABLI PCHICHUA palUOHAJIbHBIX H )Z[pO6HO-paHI/IOHaJ'II)HLIX ypaBHeHHﬁ, IMPUMCHATL METOJ
HUHTCPBAJIOB UIA PCHICHUS HCPABCHCTB,

cBOOO/IHO OTIEPUPOBATH MOHATUSAMHI: MHOTOWIEH OT OJJHOW MEPEMEHHOW, MHOT'OWIEH C IeTBIMUA KOA(PPHUIIIEHTaMH, KOPHH
MHOTOYJIEHA, IPUMEHSATH JIEJICHHE MHOIOWIEHA HAa MHOTOYJIEH C OCTAaTKOM, TeopeMy bedy u reopemy Buera s pemenus
3aza4;

CBOOOJ/IHO OIIEPHPOBATH MOHATHAMH: CHCTEMa JIMHEHHBIX YPAaBHEHUH, MaTpHUIla, OMPEASIHUTENh MATPUILI 2 X 2 U €ro
T€OMETPUYECKUI CMBICI, HCIIOJIb30BAaTh CBOMCTBA OMpeAenuTeNs 2 X 2 UIsl BBIYMCICHHS €r0 3HAa4YeHHs, MPUMEHSTh
ONPEEIUTENH ISl PEIICHUs CUCTEMbI INHEHHBIX YpaBHEHUH, MOACIUPOBATh PEAIbHBIE CUTYAIIMH C IOMOIIBIO CUCTEMBI
JINHEHUHBIX YPABHEHUH, UCCIIEN0BATh TOCTPOEHHBIE MOACIN C ITOMOIIBE0 MaTPUI] U ONPEACIIUTENEH, UHTEPIIPETUPOBATh
MOJTyYECHHBIN PE3YyJIbTaT;

WCTIONIb30BaTh CBOMCTBA JIEHCTBHIA C KOPHSAMU JJIs1 MPE0O0pa30BaHus BIPAKEHUH;
BBITIOJIHSITH MPe00pa30BaHMs YUCIOBBIX BEIPKEHHIA, CONEPKAIIUX CTEIICHH C PAllMOHANBHBIM IIOKa3aTeNeM;

WCTIONB30BaTh CBOMCTBA JIOrapu(MOB I IpeoOpa3oBaHus JIOTapupMHUUECKUX BHIPAKEHUI;



cBOOO/IHO OTIEPHPOBATH MOHATHAMHU: HPpPALMOHATIBHBIE, TIOKa3aTeIbHbIE U JOorapupMUIecKre ypaBHEHUS, HAXOAUTh MX
pELIeHUS C MOMOIIBIO PABHOCUIIBHBIX MEPEXOA0B WU OCYIIECTBIIAS MPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUIECKUE POPMYITBI JITISl TPeoOpa30BaHus TPUTOHOMETPHUECKIX BBIPAKCHUIN,

CBO6OI[HO OIIEpUPOBATH MOHATUCM: TPUTOHOMCTPUUCCKOC YPAaBHCHUEC, IPUMCHATDH H606XOI[I/IMI)IG q)OpMyJ'IBI AT peIICHUA
OCHOBHBIX THUIIOB TPUT'OHOMETPHUYCCKUX ypaBHeHHﬁ;

MOJCIUPOBATh PCAJIbHBIC CUTYAallUN Ha SA3BIKE aJ'IFC6pI>I, COCTaBJIATH BBIPAXKCHUSA, YPABHCHHA, HCPABCHCTBA IO YCIIOBHUIO
3aga4u, UCCICA0BATh ITOCTPOCHHBIC MOJC/IN C UCIIOJIB30BAHUEM aIllapara anre6pLI.

OyHKINN U TpaduKu:

CBOOOJ/IHO OTIEPUPOBATH MOHITUAMU: (PYHKIIHSA, CIIOCOOBI 3aaHus (PYHKIIMY, B3aUMHO OOpaTHbIC PYHKIIUU, KOMITO3ZUITHS
(byHKIMHA, TpaduK QYHKINH, BBIIOIHATD dIEMEHTapHbIe Tpeodpa3oBaHus rpaduKkoB (yHKITHIA;

cBOOOIHO OMEepUpPOBaTh MOHITHAMHU: OOJNACTH OMNpPEIEeNIeHUS W MHOXECTBO 3HaueHWd (yHKIWM, Hymu (QyHKIWH,
MTPOMEKYTKH 3HAKOMIOCTOSIHCTBA;

CBOOOJHO OIEpUPOBAaTh MOHATHSAMHU: 4YETHBIC M HEYETHBIC (QYHKUIUM, NEpUOAMYECKHE (YHKIHUH, TNPOMEXYTKH
MOHOTOHHOCTH ()YHKIIUH, MAaKCUMyMbl U MHUHAMYMBI (DYHKIMH, HanOoibllee W HauMEHblllee 3HaYeHHUE (YHKIUH Ha
MIPOMEXKYTKE;

CBOOOJIHO OTEpPHUPOBATh MOHSATHSAMH: CTETEHHAs (YHKIMs C HATypaJbHBIM M LIENBIM TOKa3aTesieM, rpaduK CTEICHHON
(YHKIIMHE ¢ HATypaJdbHBIM U IENBIM TOKa3aTeneM, rpaduk KOpHS n-od CTeneHW Kak (YHKIUH OOpaTHOW CTENEeHH C
HATypaJbHBIM ITOKa3aTeNeM;

ONEpUPOBaTh MOHATHSAMU: JIMHEHHas, KBaApaTW4yHas M APOOHO-NMHEHHass (YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE
WCCIIEeIOBAaHNE U TTOCTPOCHUE UX IPAPUKOB;

CBOOOJHO ONEpUPOBaTh MOHATHSMM: TIOKa3aTelbHas W Jorapudmuueckas (GYHKLIUH, HX CBOHCTBa M TpaduKH,
WCTIOJIB30BaTh WX TpaUKy JJIsl pelieHNs ypaBHEeHU;

CBOOO/IHO OTEPUPOBATh MOHSATHSIMH: TPUTOHOMETPHUYECKAsT OKPYKHOCTh, OIMPEIEICHNe TPUTOHOMETPHUIECKUAX (YHKITHHA
YUCJIOBOTO apryMEHTAa;

WCTIONB30BaTh Ipaduky (QyHKUMH 11 MCCIIEAOBAaHMS MPOLIECCOB M 3aBHCUMOCTEH NPH PEIIEHHM 3ahad U3 APYTHX
y4eOHBIX MPEIMETOB U PEabHON )KH3HH, BEIPAXKaTh POpMyIaMy 3aBUCHMOCTH MEX/y BETHYMHAMM,

Hauana MareMaTHueCcKOro aHajan3a:

CBOOOJHO ONEpPUPOBATH IMOHATHSAMH: apuMeTndeckas M TeOMeTpUYecKas Mporpeccus, OSCKOHEYHO YObIBAroIIas
reoMeTprueckas MpPOTPecCHsl, JHMHEHHBI W JKCIIOHEHIMAIBHBIN pocT, (OpMyina CIOXKHBIX MPOIEHTOB, WMETh
HIPEACTABJICHUE O KOHCTAHTE;

HCIIOJIB30BaTh IMPOTpeCCHU JI PEIICHUA PCAJIbHBIX 3a4a4 ITPUKIIAJHOTO XapaKTepa,

cBOOOIHO ONEpPHPOBATh MOHATHAMH: TIOCIEAOBATENBHOCTD, CIHOCOOBI 3aJaHMs IMOCJIEI0BATEIHOCTEW, MOHOTOHHBIE U
OrpaHHYEHHBIE I[TOCIEAOBATENFHOCTH, IIOHMMATh OCHOBBI 3apOKIAEHHS MAaTeMaTHYEeCKOro aHajM3a KaK aHan3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO ONEPUPOBATH MOHATHUSMH: HENPEPhIBHbIE (DYHKINHU, TOYKM pa3pbiBa rpaduka QyHKIHH, aCHMOTOTHI rpaduka
}yHKuuy;

CBOOOJHO ONEPUPOBATH MOHATHEM: (QYHKIHS, HETIPEPBIBHAS HA OTPE3Ke, IPUMEHATh CBOICTBA HEMPEPBIBHBIX (DYHKIUI
IUIs pelIeHus 3a1ay;

CBOOOJIHO ONEPUPOBATH MOHIATUSIMU: TIEpBasi U BTOpasi MPOU3BOAHbIE (DYHKIINH, KacaTelbHas K TpaQuKy QyHKIHIH;



BBIYHCIIATh IPOM3BOJIHBIE CYMMBI, TPOW3BEICHUS, YAaCTHOTO M KOMIIO3WIMHU NBYX (YHKIHH, 3HATh INPOM3BOIHBIC
AIIEMEHTAPHBIX (PYHKIIHIA;

WCTIOJIb30BaTh TEOMETPHUYCCKHN 1 (PU3NIECKUN CMBICI TPOU3BOHOM JUISI PEIICHUs 3a/1a4.
MHoOkecTBa U JIOTHKA:
CBOOOJIHO OTIEPUPOBAThH OHATUSAMH: MHOKECTBO, OTICpAIK HaJl MHOXKECTBAMU;

HCIIONIb30BaTh TEOPETHKO-MHOKECTBEHHBIN amnmapar [Uis ONHCAaHUs PEalbHBIX IPOLIECCOB W SIBICHHH, MPU PEILICHUU
3a7a4 U3 IpyruxX y4yeOHBIX MPEeIMETOB;

CBO6OI[HO OIICPpUPOBATHL MOHATHAMU: OIPECACICHUE, TCEOpEMa, YPABHCHHUC-CICACTBUC, CBOMCTBO MaTEMaTHUYECKOTO
06’BCKT3, J0Ka3aTeJIbCTBO, PABHOCUJIBHBIC YPABHCHUA 1 HEPABCHCTBA.

K xoniy oOyuenus B 11 kiacce 0Oy4arOIUACS MONYyYUT CICIYIOIIUE MPEAMETHBIC PE3yJIbTaThl MO OTACIBHBIM TEMaM
pabodeii mporpaMmbl yaeOHOTO Kypca «Anredpa i Hadyaja MaTeMaTHIECKOTO aHAIH3a:

Yuca 1 BEIYUCIICHUS

cBOOOMHO OMNEpHUpOBaTh MOHATHSMH: HATypalbHOE W IEJ0€ YHCIO, MHOXECTBa HATYPalNbHBIX M IEJNBIX YHCET,
WCIIONB30BaTh MpHu3Haku nenumocty nensix gucen, HOJ u HOK HatypanbHBIX Yucen OJs pelieHus 3aaad, MPUMEHSITh
anroputMm EBknnpa;

CBO6OI[HO OICpHUpPOBAThH IOHATHEM OCTAaTKa IO MOAYJIIO, 3alIMChIBATL HATYPAJIbHBIC YHCJIa B PA3JIMYHBIX MO3UIIMOHHBIX
CUCTECMAaX CUHUCIICHUA,

CBOOOJHO OIEpPUPOBATh IMOHATHSAME: KOMIUIEKCHOE YHCIO W MHOXXECTBO KOMIUIEKCHBIX YHCEN, IPEACTABIATh
KOMIUTEKCHBIE YHCiIa B allTe0pandecKoil U TPUTOHOMETPHUIECKOH (opMe, BRITIONHATH apu(METHIECKHE OTIEPAIli C HUMHU
1 N300pakaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA!

CB060,I[HO OIICpUPOBATH MOHATUAMU: UPPATUOHAJIBHBIC, ITIOKA3aTCIILHBIC U J'IOFapPI(i)MI/ILIf}CKI/Ie HEPAaBCHCTBA, HAXOUTH UX
peICHUA C MOMOUIBIO PABHOCUJIBHBIX NIEPEXO0B,

OCYILIECTBIIATH OTOOP KOPHEH NPHU PEeIIeHHH TPUTOHOMETPHUYECKOTO YPAaBHEHHUS;

CB060,I[HO OIICpUpPOBATh MOHATUCM TPUTIOHOMCTPUYCCKOC HCPABCHCTBO, IPUMCHATH HCO6XO,Z[I/IMI:I€ (I)OpMyJ'ILI JUIS
peIICHUA OCHOBHBIX TUIIOB TPUTOHOMETPHUYCCKUX HEPABCHCTB,

CBOOOJHO ONEPUPOBATH MOHATHUSAMH: CUCTEMa M COBOKYIHOCTh YPAaBHEHHMH M HEPAaBEHCTB, PAaBHOCWIIbHBIE CHCTEMBI U
CUCTEMBI-CJIeICTBHUS, HAXOAUTh PEIICHHS CHCTEMBI i COBOKYITHOCTEH PaIllMOHABHBIX, UPPAIIMOHATBHBIX, TTOKa3aTeIbHBIX
1 JIorapupMUUECKHX YPaBHEHUI 1 HEPABEHCTB;

pelaTtsk pauuOHaJIbHBIC, WUPPAIMOHAIBHBIC, IMOKa3aTCJIbHBIC, J'IOI‘apI/I(i)MI/I‘IeCKI/Ie U TPUTOHOMETPHUYCCKHUE YpPaBHCHUA U
HEPAaBCHCTBA, COACPIKAIIUC MOAYJIN U TapaMETPhI;

MPUMEHSITh Tpaduyeckre MEeTOIbI JIJISl pellieHHsT YPaBHEHUI U HEPABEHCTB, a TAKXKE 3aj[ayu ¢ IapaMeTpaMHu;

MOJIETTMPOBATh peabHbIE CUTYallny Ha SI3bIKE aJIreOpBhl, COCTABIATH BHIPAKEHUS, YPaBHEHUS, HEPABEHCTBA M UX CHCTEMBI
[0 YCIIOBHIO 3aJauH, MCCJIENOBaTh IIOCTPOEHHBIE MOJEIM C UCIONb30BAaHMEM allapara ajareOpbl, HHTEPIPETUPOBAThH
MIOJTy4YEHHBIN pe3yNbTar.

OyHKIMK U TpadUKu:

CTPOHUTH Tpaduky KOMHO3ZUIMU (GYHKIHMH C HOMOIIBIO IEMEHTAPHOTO HCCIIEAOBAHUS M CBOWCTB KOMITO3MLUH JIBYX
(hyHKITHIA;

CTPOHTH TeOMeTpHUIecKie 00pa3bl ypaBHEHUH 1 HEPABEHCTB Ha KOOPJAMHATHOM IIJIOCKOCTH;



CBOOOJTHO OTIEPUPOBATH MOHATHAMU: TPpa(QUKN TPUTOHOMETPHUIECKUX (PYHKITHIA;

MPUMEHATH (YHKIUH JIS MOJISTTHPOBAHUS U UCCIIEOBAHUS PEATbHBIX TPOIIECCOB.

Hauana maremarnueckoro aHanmsa:

WCTIOJIB30BaTh MPOU3BOIHYIO JIJISl KCCIICIOBAHUS (DYHKIIH HA MOHOTOHHOCTD U DKCTPEMYMBI;
HaXOJUTh HaHOOJbIlIce U HAMMEHbIIIee 3HAUYCHUsI (QYHKIIMU HENIPEPHIBHOM Ha OTpe3Ke;

KCIIOJIb30BaTh IMPOU3BOAHYIO [UISI HAXOXICHUS HAWIYYIICrO PEUICHUS B MPUKIATHBIX, B TOM YHCIE COIHMAIBHO-
SKOHOMHUYECKHX, 33/1a4ax, IJIs OMPEIeIeHNsI CKOPOCTH M YCKOPEHUS IpoIiecca, 3a1aHHoro (hopMyIoi nitu rpaduKoM;

CBOOOJIHO OIEPHPOBATh TMOHATHSIMH: IEPBOOOpA3HAas, ONPESACIACHHBIA WHTErpaj, HaXOJUTh IEPBOOOPA3HEIC
3JIeMEHTapHBIX QYHKIHHA U BRIYUCIATE HHTErpai 1o Gpopmyne Hetorona-JleiiOHua;

HAXOJUTb IUIOIIAAN TIIOCKUX (QUTYD U 0OBEMBI TEJ C MOMOILBIO0 HHTETpaa;
WMETb NpeACTaBICHIE 0 MAaTEMaTHYECKOM MOJICIMPOBAHUN Ha IPUMeEpE COCTaBICHUs T QepeHInaIbHBIX YpaBHEHU;

peumars MpUKIaAHBIE 3adadd, B TOM YHCJIC COLHHUAJIbHO-DKOHOMHYECKOTO H (1)I/I3I/I‘I€CKOF0 XapakTepa, Cpe€acrBaMu
MAaTEMATHYCCKOT'O aHaJIn3a.

[IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS YUEBHOI'O KYPCA «TEOMETPU S (YT JIYBJIEHHBIM
YPOBEHb) HA YPOBHE CPEJIHEI'O OBLIEI'O OBPA30OBAHN A

JIMYHOCTHBIE PE3VJIbTATHI
1) rpaskaHCKOE BOCITUTAHHUE:

c(OPMHUPOBAHHOCTh TI'PAXXKTAHCKOH MO3UIMK OOYYaroerocs Kak aKTHBHOIO M OTBETCTBEHHOTO 4IEHA POCCHUHCKOIO
00I1IeCTBa, MPEICTABICHUE O MATEMAaTHUYECKUX OCHOBaX ()YHKLIHMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHHMH, IPOLELYD
TPaXJaHCKOTO 00IIecTBa (BBIOOPHI, ONMPOCHI U JIPYyroe), yMEHHE B3aUMOCHUCTBOBATh C COIMAIbHBIMA MHCTHTYTAMH B
COOTBETCTBHU C UX QYHKUUSIMH U Ha3HAYCHUEM;

2) MaTPHOTUYECKOE BOCTIUTAHHE:

c(OPMHUPOBAHHOCTb POCCHUICKON TI'paKJAaHCKON WASHTHYHOCTH, YBKEHHsI K TPOIUIOMY W HACTOSIIEMY POCCHHCKON
MaTEMaTHKH, LIEHHOCTHOE OTHOLIEHHE K JOCTIKEHHSAM POCCHHCKMX MaTeMAaTUKOB M POCCHHCKON MaTeMaTH4YeCKON
IIKOJIbI, HCTIOJIb30BAHHME OTHX JOCTHKEHUH B IPyrUX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHUKH;

3) AYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUC:

OCO3HaHUE JYXOBHBIX IEHHOCTEH POCCHHCKOTO Haponaa, chOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHWS, ATHYECKOTO
MOBE/ICHNUS, CBA3AHHOIO C MPAKTHUUYECKUM INPUMEHEHUEM IOCTM)KEHUH HAyKH U JESTEIBbHOCTBIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJ1a B TIOCTPOCHHUE YCTOMYUBOTO Oy TyIIETO;

4) 9CTECTHYCCKOC BOCIIUTAHUC!

9CTCTHUYCCKOC OTHOLICHUC K MUPY, BKJIKOYad 3CTCTUKY MATCMATUYCCKUX 3aKOHOM€pHOCT6ﬁ, O6’BCKTOB, 3aaad, pemeHI/Iﬁ,
paccymﬂeHHﬁ, BOCIIPUMMYUBOCTE K MATEMAaTHUCCKUM aCIICKTaM Pa3IMYHbIX BUAOB NCKYCCTBA,

5) ¢usnueckoe BocniTaHue:

c(hOpMHUPOBAHHOCTh YMEHHUS IPUMEHATh MaTEMaTHYECKHE 3HAHUS B MHTEpecax 3JI0pOBOro M 0€3011aCHOT0 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3JI0POBBIO (3I0pPOBOC MHUTAHWE, COATAHCUPOBAHHBIA PEXKHUM 3aHATUN M OTIHIXA,
perynsapHas ¢uzndecKas aKTHBHOCTH), (DM3MUECKOE COBEPIICHCTBOBAHUE MPHU 3aHATUSX CIIOPTHBHO-030POBHUTEIHHON
JeSATEIBHOCTBIO;

6) TpymoBO€E BOCIIUTAHHE:



TOTOBHOCTh K TPYAY, OCO3HAHUE IICHHOCTH TPYJOJNIOOUS, HWHTEpeC K pa3indHbiM cdepaM MpodeccHoHATEHON
JESATSILHOCTH, CBS3aHHBIM C MAaTEMAaTUKON W e€ IMPIIOKEHUSMHU, YMEHUE COBEpINAaTh OCO3HAHHEIN BHIOOp Oymymieit
mpo()ecCUM W peai30BHIBATh COOCTBEHHBIC XHU3HCHHBIC IUIaHBI, TOTOBHOCTh W CIIOCOOHOCTh K MAaTEMAaTHYCCKOMY
00pa3oBaHUI0O W CaMOOOPa30BaHWIO Ha MPOTSHKEHHHM BCEH XU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUH
MPaKTUYCCKUX 3a]]a4 MAaTEeMaTUYCCKON HAIIPABICHHOCTH;

7) 5KOJIOTHYECKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYyphl, TOHWMaHHE BIFSHHUS COIHMAIHHO-PKOHOMHUYECKAX MPOIECCOB Ha
COCTOSIHHE TPUPOIHON ¥ COIUAILHOM CPEJIbl, OCO3HAHKE TII00ATLHOIO XapaKTepa SKOJIOTHUECKUX MPoOIeM, OpUeHTAIHS
Ha MPUMCHCHUE MATEMAaTWYCCKUX 3HAHWW JUIs PEIICHHS 3alad B OOJACTH OKPYXKAIOUICH Cpeibl, IUIaHUPOBAaHHUE
MTOCTYIKOB W OIIEHKH WX BO3MOXKHBIX MTOCIIEICTBUH IIJIsl OKPYKAIOMIEH CPEIIbl;

8) EHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAayKH M OOIIECTBEHHON
MPAaKTUKU, [MOHUMAaHWE MAaTeMaTHUYECKOW HAayKH Kak c(epbl 4eJIOBEYECKOH AEATeNbHOCTH, 3TANOB €€ pPa3BUTUS U
3HAYUMOCTH ISl Pa3BUTUS IMBWIM3ALMHK, OBJAJEHUE S3bIKOM MaTeMaTHMKM W MaTeMaTH4ecKOHW KyJIbTypoH Kak
CPEICTBOM TO3HaHMS MHpPA, TOTOBHOCTh OCYLIECTBIATh IPOEKTHYI0O U  HCCIEA0BATENbCKYIO JEATEIbHOCTD
WHAWBUAYAJIBHO U B TPYIIIE.

METAIIPEMETHBIE PE3YJIbTATHI
[To3naBaTenpHBIC YHUBEPCAIbHBIEC yueOHBIE IEHCTBUS
Ba3oBrle tornueckue qeicTBUA:

BEISIBISITH M XapaKTePU30BaTh CYIIECTBEHHBIC TNMPU3HAKH MATEMATHYECKHX OOBEKTOB, MOHSATHH, OTHOIICHHN MEXIy
MOHATUAMH, (OPMYJIUPOBATH OIPEJCICHUs IOHATUH, YCTaHABIWBATh CYIICCTBEHHBIH MPU3HAK KIacCH(PUKAIINH,
OCHOBaHWSI JiJ1s1 0000IIIEHNS U CPAaBHEHUS, KPUTEPUHU ITPOBOIUMOTO aHAIN3a,

BOCIPUHUMAaTh, (OPMYJIUPOBaThH U TPeoOpa3OBBIBATh CYXKJICHHUS: YTBEPIAUTEIbHBIC M OTPHUIIATEIbHBIC, CAMHUYHBIC,
YacTHBIE U OOIIHE, YCIOBHBIE,

BBIABIATE MATCMATHYCCKHUE 3aKOHOMCPHOCTHU, B3aUMOCBA3U W IIPOTUBOPECUUSA B (i)aKTaX, JaHHBbIX, Ha6JIIO)Z[eHI/I$IX n
YTBCPKACHUSAX, IPCAJIaraTb KPpUTCPUU AJI BBISIBJICHUSA BaKOHOMepHOCTeﬁ nu HpOTHBOpe‘inI;

ACIaTh BBIBOJbI C UCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U MHAYKTHUBHBIX YMOSaKHIOquHﬁ, YMO3aKHIOquHﬁ
110 aHAJIOI'uH;

MMpOBOAUTE CAMOCTOATCIIBHO A0KA3aTCIbCTBA MATEMATUYCCKUX YTBep)K,I[eHI/Iﬁ (HpHMLIe n oT HpOTI/IBHOl"O), BBICTPanBATh
ApryMeHTaluI0, IPUBOAUTL NPHUMEPLI U KOHTPIPUMEPHIL, 00OCHOBBLIBATHE COOCTBEHHBIE CYKACHUS U BBIBOJBI;

BBIOMpaTh croco0 pemieHus: yueOHOW 3agaud (CpaBHUBATH HECKOJIBKO BapHAaHTOB peIIEHHs, BHIOMpaTh HauOolee
MOAXOSAIINNA C YIETOM CaMOCTOSITENIbHO BBIICTICHHBIX KPUTEPHUEB).

bazoskie HUCCICO0BATCIILCKHUEC I[efICTBPIHI

WCITIOJIb30BaTh BOMPOCHI KaK HCCIIEOBATENbCKANH HHCTPYMEHT MO3HaHUS, (HOPMYIHPOBATH BOMPOCHI, (DUKCUPYIOIIHIE
NPOTUBOpEYre, NpolJieMy, yCTaHAaBIMBATh HCKOMOE M JaHHOE, (OpPMUPOBATh THIOTE3Y, apryMEHTHPOBATH CBOIO
MO3ULINIO0, MHEHHE;

MPOBOJIUTH CaMOCTOSATEIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIE/IOBaHHE TI0 YCTAHOBIECHUIO OCOOEHHOCTEH
MaTEMaTHYECKOro OO0beKTa, SBJACHMS, IIPOLECCa, BBIABJICHHUIO 3aBUCHMOCTEH MEXIY OObEKTaMH, SBJICHUSIMHU,
MPOLIECCAMU;

CaMOCTOATCIIBHO (bOpMy.]'II/IpOBaTB O606H.[€HI/I$I " BBIBOJBI IO PE3yJibTaTaM HpOBe,I[éHHOI‘O Ha6J'IIOI[CHI/I}I, HUCCICOO0BaHM,
OLICHUBATH JOCTOBCPHOCTH NOJYUYCHHBIX PE3YyJIbTATOB, BLIBOJAOB U O606H.[€HPII71;



MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIECCA, a TaKXKe BBIIBUTaTh NPEATONONKEHHS O €r0 pPa3BUTUU B HOBBIX
YCJIOBHUSIX.

Pabota ¢ uadopmarueii:
BBISBJISITH JE(UIUTH HH()OPMAIIUK, TAHHBIX, HEOOXOAMMBIX JJII OTBETa Ha BOIIPOC M JUIS PEIICHUS 3a/1a4H;

BBIOMpaTh MH(MOPMAIIUIO M3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIIPETUPOBATH
WH(GOPMAITUIO PAa3TUIHBIX BUAOB U (JOPM MPEACTABICHNUS;

CTPYKTYpPHUPOBATh HH()OPMAIIHIO, TIPEICTABIATH €€ B Pa3IUUHBIX (hopMax, HIUTIOCTPUPOBATEH TpadhUIeCKH;
OLIEHUBATH HAAEKHOCTH HH(POPMAITHH IO CAMOCTOSATEIBHO CHOPMYITHUPOBAHHBIM KPUTECPHSIM.
KoMMyHHKaTHBHBIE YHUBEPCAIbHbBIC YIeOHbIC ICHCTBHS

Ob6uienue:

BOCIIPHHUMATDH B (JOPMYIUPOBATH CY>KICHUSI B COOTBETCTBUH C YCIOBHSIMH H LEISIMH OOILICHNUS, SICHO, TOYHO, TPAMOTHO
BBIpaXKaTh CBOIO TOYKY 3PEHHA B YCTHBIX M IHCBMEHHBIX TEKCTaX, AAaBaTh MOSICHEHUS IO XOXy pPEIIEHUS 3ahauH,
KOMMEHTHPOBATh MTOJTy4YEHHBIN PE3yNbTaT;

B X0Jie 00CYXKIEHHS 3a/1aBaTh BOIIPOCHI 110 CYILECTBY 00CYXIaeMON TEMbI, IPOOJIEMBI, PELIAEMOM 3a/1a4H, BICKA3bIBaTh
WJie, HalleJICHHbIe Ha TIOMCK PELIEHUs, COMOCTAaBISATh CBOM CY)XJIEHHUS C CY)KJIEHUSMHU IPYTHMX yYaCTHMKOB THAJIOTa,
O00HapYXHUBATh pa3IHyKe U CXOACTBO MO3HIUH, B KOPPEKTHOH QopMe POpMyITUPOBATH PA3HOTIIACHS], CBOU BO3PAYKECHHUS;

MPEICTaBIsITh PE3YJbTaThl pEIICHUs 3aJaud, JKCIEPUMEHTa, HCCICIOBaHUS, IMPOEKTa, CAMOCTOSTEIHLHO BBIOMpAThH
(opMar BEICTYIUICHHS ¢ YIETOM 3a1a4 NIPE3CHTAlUU 1 0COOEHHOCTEH ayAUTOPHH.

PerynstuBHbIE yHUBEpCaNbHBIC YIeOHbBIE IEHCTBUS
Camoopranu3aims:

COCTaBIAITh IUIAH, AITOPUTM PpEIICHUS 3aJadyd, BHIOMpATh CIOCOO pelleHHss ¢ YYETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPHAHTHI pellICHH ¢ y4€TOM HOBOH MH(MOpMAIIHH.

CaMOKOHTpOJ'IL, 3MOLIPIOHaJ'H:HBII>i HHTCIICKT!

BJIaJICTh HABBIKAMH TIO3HABATEIbHOMN peIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBHI M MBICIUTEIBHBIX MPOIECCOB,
UX Pe3yJabTaTOB, BIAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIlecca U Pe3ysibTaTa PelICHUsS MAaTeMAaTHUECKON
3a/1a4M;

npeaABUACTE TPYAHOCTU, KOTOPBIE MOT'YT BO3HUKHYTH IIPpU PEHICHUU 3ada4dd, BHOCUTH KOPPCKTUBBI B ACATCIBHOCTH Ha
OCHOBEC HOBBIX OGCTOHTCHBCTB, JaHHBbIX, HaﬁHeHHBIX OHII/I60K, BBISIBJICHHBIX pr11HOCTCI71;

OLICHMBATb COOTBCTCTBUC peE3yJjibTaTa LCJIW W YCJIOBUAM, OOBACHATH MMPUYHUHBI OOCTHXXCHUSA MWW HCIOCTUXCHUA
PE3YyIbTAaTOB ACATCIBHOCTU, HAXOAUTDH OH_II/I6Ky, JaBaThb OLICHKY HpI/IO6p€TéHHOMy OIIBITY.

CoBMecTHAS IESTEILHOCTD:

MMOHMMAaTh M HCIOJB30BaTh MPEHMYIIECTBA KOMAaHJHOW M WHAMBHIYyaJTbHOW pabOThI MpH pElIeHHH y4eOHBIX 3ajad,
MPUHUMATE 1IEJIb COBMECTHOHN JICSATENbHOCTH, TUIAHHPOBATh OPraHU3alHI0 COBMECTHOH pabOThI, pacnpenessiTh BHIIbI
pabot, 1oroBapuBaThCs, 00CYKIATh MIPOLECC U PE3YJIbTAT padoThl, 00001IIaTh MHEHHS HECKOJBKHUX JIIOICH;

y4acTBOBaTh B IPYNIOBBIX (opMax paboTel (00CykKIaeHHsS, 0OMEH MHEHHI, «MO3TOBBIC IMTYPMbD» U UHBIC), BHIOIHATh
CBOIO YacTh pabOTHl U KOOPIWHUPOBATH CBOW JCWUCTBUS C JPYTMMH WICHAMH KOMaHJpBI, OIEHUBATh KaueCTBO CBOETO
BKJIaJ]a B OOIIUIT MPOIYKT IO KPUTEPHUAM, CPOPMYITHUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSL.

IMPEJIMETHBIE PE3VYJIbTATBI



K xonmy 10 kmacca o0yJarommiicst HAYIUTCS:

CBOOO/IHO ONIEPUPOBATH OCHOBHBIMH TMOHATHSIMU CTCPESOMETPHUM IMPH PEUICHUH 33]a4 W TMPOBEIACHUU MAaTEMaTHUECKUX
paccyKJIeHH;

MPUMCHATb aKCUOMBI CTCPCOMETPHHU U CICACTBUA U3 HUX NIPU PCHICHUU I'COMETPUICCKUX 3aaY,

KJIaCCH(UIMPOBATh B3aMMHOE PACTIONOKEHHE MPAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX H
TUTOCKOCTEH B TIPOCTPAHCTRE;

CBOOOJ/IHO OTIEPUPOBATH MOHSTUSMH, CBSI3aHHBIMH C YIJIAMU B IIPOCTPAHCTBE: MEXKAY MPSIMBIMU B IIPOCTPAHCTBE, MEXKIY
NPAMOM U TIOCKOCTHIO;

CBO6OI[HO OICPUPOBATH NOHATHUAMH, CBA3AHHBIMU C MHOT'OI'PAHHHUKAMU;

CBO6OI[HO paCHOSHaBaTB OCHOBHBIC BUbI MHOFOFpaHHI/IKOB (npnsMa, anaMI/ma, HpHMoyFOﬂI)HI)IP'I r[apaﬂnenennne,u,
Ky0);

KJIACCU(UIIMPOBATh MHOTOTPAHHUKH, BBIOUPAsi OCHOBAHHMS JUISI KIIACCU(UKAITIH;
CBOOOJTHO ONICPHUPOBATH MOHITUSIMH, CBI3aHHBIMU C CEYCHUEM MHOTOTPAaHHUKOB TUIOCKOCTHIO;

BBINIOJIHATD TApaJUIENbHOE, IEHTPAIBHOE W OPTOTOHAJIBHOE NPOSKTHPOBaHHME (UTYp HA IUIOCKOCTB, BBIMOIHSTH
n3o0paxkeHus: GUryp Ha TIIOCKOCTH;

CTPOHUTH CEYEHHs MHOTOTPAaHHHWKOB PA3IMYHBIMH METOJaMH, BBIIOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEXU N3 PHCYHKOB
MPOCTBIX O0BEMHBIX (GUTYP: BHI CBEPXY, COOKY, CHU3Y;

BEIYHCIIATh TUIOINAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (NIPH3Ma, MHPaMUJA), TE€OMETPHUUECKUX Tell C MPUMEHEHUEM
dopmyur;

CBOOOJIHO OTEpPHPOBATH MOHATHUSMHU: CUMMETpPHUSI B TIPOCTPAHCTBE, EHTP, OCh M ITUIOCKOCTh CHMMETPHH, LIEHTP, OCh U
TUIOCKOCTh CHMMETPHHU (PUTYPBHI;
CBOOOJTHO ONIEpUPOBATH MOHITUSMH, COOTBETCTBYIOIIMMH BEKTOPAM U KOOPJMHATAM B TIPOCTPAHCTBE;

BBITTIOJIHATH HeﬁCTBHﬂ HaJ BEKTOPAMU;

pelmaTth 3aJia4i Ha A0Ka3aTCJIbCTBO MATEMAaTUYCCKUX OTHOILICHUN U HaXO0XJACHUC I'COMCTPUUICCKUX BCIIMYNH, IIPUMCHIA
HU3BCCTHBIC METOABI ITPU PECHICHUN MATEMATUYCCKUX 3aaY MOBBIIICHHOTO U BBICOKOT'O YPOBHS CJIIOKHOCTH,

MPUMEHSTh TPOCTEHIINE MPOrPAMMHBIC CPEACTBA M AJNEKTPOHHO-KOMMYHHKAIIMOHHBIC CUCTEMBl TPH PEIICHUH
CTEPEOMETPUYECKHUX 3a/1ay;

W3BJEKaTh, NPeoOpa30BBIBATh W HMHTEPIPETUPOBATH MH(POPMAIMIO O NPOCTPAHCTBEHHBIX I'€OMETPHUYECKHX (QHUrypax,
MIPEICTABICHHYIO Ha YePTEeKaxX U PHUCYHKAX;

NPUMEHATh TMOJYyYCHHbIE 3HAHHUS Ha IIPAKTUKE: CPABHUBATh W aHAJIM3UPOBATh pEajbHbIE CHUTYallUH, NPHUMEHATH
M3yYEHHBIC IMOHATHS B IPOLECCE MOUCKA PELICHHS MaTeMaTHYECKH CPOPMYIMPOBAHHON MPOOJIEMbI, MOCIHPOBATH
peaJIbHBIE CUTyalMy Ha SI3bIKE F€OMETPHUH, HMCCIENOBATH IOCTPOEHHBIE MOJEIM C HCHOJb30BAHUEM IE€OMETPUUYECKHUX
TIOHATUH M TEOpeM, ammapara aiareOpbl, pemaTh MPaKTUIECKUE 3aadl, CBSI3aHHBIC C HAXOXKICHUEM T'€OMETPHICCKUX
BEJINYMH;

HMETh NPEJCTAaBICHUS 00 OCHOBHBIX 93Tamax pa3BUTHS T'€OMETPUU KaK COCTaBHOH dYacTu (yHIAMEHTa pPa3BUTHS
TEXHOJIOTHH.

K xonmy 11 kmacca o0yJarommiicst HAYIUTCS:

cBOOO/IHO OIEPHPOBATH MOHITHAMH, CBS3aHHBIMH C LWIHHIPHYECKOHN, KOHUYECKOH U CeprdecKor MOBEPXHOCTIMH,
OOBSICHATH CIIOCOOBI TIOTYUCHHUSI;



OIIepHPOBATH NOHATHSIMH, CBSI3aHHBIMH C TEJIAMH BPALCHUS: [IIIMHAPOM, KOHYCOM, c(epoii U mapom;
pacmo3HaBaTh Tejla BpauleHus (HWIMHIP, KOHYC, cdepa U map) 1 00bSICHATH CIIOCOOB! HOITYUEHHsI TEJI BpaIlleHUs;
KJ1acCU(UIMPOBATh B3aUMHOE PACTIONOKEHHE Cephl U INIOCKOCTH;

BBIYUCIATE BCIWYHMHBI OJJIEMEHTOB MHOI'OI'PAHHHMKOB MW TCJI BpallCHH, 00BEMBI | Iomaan HOBCpXHOCTCfI
MHOT'OIpaHHUKOB U TECJI BpallICHUA, TECOMCTPUUCCKUX TCJI C IPUMCHCHUEM (bOpMle,

CBOOOJHO ONEPUPOBATH MTOHATHIMH, CBA3aHHBIMH ¢ KOMOMHAIMAMU TeJ BPAIIEHUs] 1 MHOIOI'PAaHHUKOB: MHOT'OI'DaHHUK,
BITMCAHHBIN B chepy U onmmcaHHbIA OKOJIO cephl, cepa, BIUCaHHAsi B MHOTOTPaHHUK HIIH TEJIO BPAILLICHHUS;

BBIYUCIATE COOTHOLICHUSA MCKAY IIOIAaIIMU HOBerHOCTeI)'I 1 00béMaMu l'IOI[O6HBIX TCII,

M300pakaTb W3ydaeMble (PUTYpPBI, BBITOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (QHTYp:
BUJ] CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJl BPALICHHS,

W3BJIEKaTh, MHTEPIPETUPOBATh M IMPeoOpa3oBbIBaTh MH()OPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (uUrypax,
MIPE/ICTaBICHHYIO Ha YepTeKax U PUCYHKaX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;
BBINOJIHATH ONEPALUH HaJl BEKTOPaMU;
3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B I€KapTOBOM CHCTEME KOOpIUHAT;

pemiaTtb rCOMCTPUUCCKUC 3aa4u Ha BBIYUCIICHUE YITIOB MCKAY IMPAMBIMU U IIJIOCKOCTAMU, BBIYUCIICHUEC paCCTOﬂHI/Iﬁ oT
TOYKH OO IIJIOCKOCTH, B IICJIOM, Ha IPUMEHEHNUE BEKTOPHO-KOOPANMHATHOTO METOAA ITPU PCUICHUH,

CBO6OI[HO OIICPUPOBATH NOHATHAMMU, CBA3AHHBIMU C IBUXCHUEM B IIPOCTPAHCTBE, 3HATH CBOMCTBa I[BI/I)KGHI/IFIQ

BBIMOJIHATh M300pakeHHsT MHOTOIPAaHHUKOB M TEJ BpAILEHUs MPH NapajuieIbHOM NEepeHoce, LEHTPAIbHOH CUMMETPHH,
3epKaJbHON CUMMETPHH, TIPHU TOBOPOTE BOKPYT MPSIMOIL, TpeoOpazoBaHus MOA00US;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB W TeNl BPALIEHMS: CEUYEeHHs IMIMHApa (MapajulebHO M IMEPHEeHIUKYISIPHO OCH),
cedeHus KoHyca (MapauieJIbHble OCHOBAHUIO U TIPOXOAAIIIE Yepe3 BEPIINHY ), CEUSHHS 1Iapa;

HCIIOJIB30BaTh METOABI IMOCTPOCHUA CCUCHMIA: METOA CJICA0B, METOJ BHYTPCHHEIO IPOCKTHUPOBAHUA, MCTOJ IIEPEHOCA
ceKymefI IIJIOCKOCTH,

AOKa3bIBaTb IrCOMETPHUYCCKUE YTBCPIKICHUS,

MPUMEHSTh TeoMeTpuieckue (pakThl IJisi pelleHUs CTePEeOMETPHUYECKHX 3ajlad, MPeojararoluX HECKOJBKO IaroB
pEIlIeHNs, €CTTH YCIOBUS IPUMEHEHHS 33/IaHbI B IBHOM 1 HESIBHOU dopMe;

pemaTh 3aga4u Ha JOKa3aTCIbCTBO MAaTEMATUICCKUX OTHOIICHUN U HaXO0XACHUC I'COMCTPUUCCKUX BEIIMYNH,

MPUMEHSITH TPOTPAMMHBIC CPEICTBA M AJICKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI MPH PEHICHUH CTEPEOMETPUUCCKUX
3ajad;

IPUMEHATh IIOJIyYCHHBIE 3HAHUSA HA IIPAKTUKE: CPABHUBATh, AHAJIM3UPOBATH U OLCHUBATh PEAIBHBIE CHUTyalLUuH,
MIPUMEHATH N3YYE€HHBIE MOHATH, TEOPEMBI, CBONCTBA B MIPOIECCE MMOMCKA PEIIEHIS] MaTeMaTHIeCKH C(pOpPMyIHPOBAHHOM
npoOJeMbl, MOJETUPOBATh pealbHble CUTyallud Ha $3bIKE TEOMETPUH, HCCIEAOBaTh IOCTPOEHHBIE MOJEIH C
WCTIONIb30BaHNEM T'€OMETPUYECKHX MOHATHI W TEOpeM, ammapara anreOpsl, penath IpakTHYeCKUe 3a/Ia4d, CBSI3aHHBIE C
HAaXO0/ICHUEM T€OMETPUYECKUX BEIINYUH;

UMeTh TpejicTaBiieHHss 00 OCHOBHBIX JTalaxX pa3BUTHS T€OMETPHH KaK COCTaBHOW 4acTH (yHIaMeHTa
Pa3BUTHS TEXHOJIOTHI.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
(YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIET'O OEPA30BAHMS

JIMYHOCTHBIE PE3VJIbTATBI

1) rpask1aHCKOTO BOCTIMTAHUSL:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3MIMK OOYYAOMIErocs KaK aKTHMBHOTO W OTBETCTBEHHOTO YICHAa POCCHUHCKOTO
o01ecTBa, MpeACTaBIeHHE O MAaTeMATHIECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PAa3IMIHBIX CTPYKTYD, SIBICHUH, MIPOLEAYD
IPa)JTaHCKOTO 00mIecTBa (BBIOOPKI, OMPOCHI U JPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAILHBIMA WHCTUTYTaMU B
COOTBETCTBHH C MX (DYHKIIMSIMH U Ha3HAUYCHUEM;

2) MNaTpUOTHYCCKOI'0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCHHCKOHN T'pa)XTaHCKON HISHTHYHOCTH, YBKEHHWS K MPOILIOMY W HACTOSIIEMY POCCHHCKON
MAaT€MaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHHUSIM POCCUMCKHX MaTEMaTUKOB M POCCHUMCKON MaTeMaTH4eCKOM
LIKOJIbI, UCTIOIb30BaHNUE 3TUX AOCTHXECHUH B JPYTUX HayKaX, TEXHOJIOTHX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAaHHE JYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoaa, CPOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO
MOBEJICHHUSI, CBSI3aHHOTO C MPAKTHYECKUM NPHUMEHEHHEM AOCTIXEHUH HAyKH W ACATENbHOCTBIO yYEHOTO, OCO3HAHHE
JIMYHOI'O BKJIaJa B IOCTPOCHUE YCTOMYMBOIO OyIyIIero;

4) 5CTETHYECKOTO BOCITUTAHUSL:

9CTETUYCCKOC OTHOLICHUC K MHUPY, BKJIIOYad 3CTCTUKY MATEMATUUCCKUX 33KOHOMCpHOCTCI71, 06’beKTOB, 3aJga4, pemeHHﬁ,
paCCY)K,Z[eHI/Iﬁ, BOCIIPUUMHYUBOCTD K MATCMATUYCCKUM ACIICKTaM PA3JIMYHBIX BUAOB UCKYCCTBA,

5) Gpu3HNUECKOr0 BOCIIMTAHWS:

c(hOpMHUPOBAHHOCTh YMEHHUS IPUMEHATh MAaTEMAaTHYCCKHE 3HAHUS B MHTEpecax 3JI0pOBOro M 0€301MaCHOT0 00pasa *KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXUM 3aHITHH M OTIHIXA,
perynspHas ¢uzndecKas aKTHBHOCTH), (DM3MUYECKOE COBEPIECHCTBOBAHUE MPU 3aHATHUSX CIIOPTUBHO-030POBUTEIHHON
JIeATEeIIbHOCTBIO;

6) TpyZI0BOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTH TPYIOJIIOOWs, HMHTEpeC K payindHbiM cdepaM mpodeccuoHaIbHON
NeSITeTbHOCTH, CBA3aHHBIM C MAaTeMaTHKON W €€ INPHIIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymieit
npodeccud M Pealu30BBIBATH COOCTBEHHBIE JKM3HEHHBIE IUIAHBI, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTHYECKOMY
00pa3oBaHMI0 U CaMOOOPA30BAHMIO Ha MPOTSHKEHUHM BCEH JKM3HM, TOTOBHOCTH K aKTUBHOMY YYacTHUIO B PELICHUU
MPAKTHYECKUX 3a/1a4 MaTeMaTHYECKOW HAIPaBIEHHOCTH;

7) 5KOJIOTHYIECKOTO BOCITUTAHUS:

CcOPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIbTYphl, TNOHMMAaHUE BIUSHUS COIMAIBHO-DKOHOMUYECKHX MPOLECCOB Ha
COCTOSTHHE NTPUPOIHON M COLMAIIBHON Cpeibl, 0CO3HAHHE TII00aJIbHOTr0 XapaKkTepa KOJIOTHUeCKUX IPOo0IeM, OpUeHTALHS
Ha TNPUMCHEHHE MAaTeMaTHYeCKUX 3HAHWHM JUIl peIleHMs 3a1ad B OO0JIACTH OKpY’KAaloOIeH Cpeibl, IUIAaHUPOBAaHHE
MOCTYIIKOB M OIICHKU MX BO3MOJKHBIX ITOCIIEACTBHIM /IS OKPY)KAIOIIEH CPe/IbI;

8) HNCHHOCTU HAYYHOI'O ITIO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKW M OOIIECTBCHHOU
MPAKTUKHU, MMOHMMAaHWE MaTeMaTHYeCKOH HayKd Kak c(epbl YeIOBEUECKOW ACSITEIBHOCTH, JTAaloB €€ pa3BUTUS H
3HAYUMOCTH U1l Pa3BUTHS IMBWIM3ALMH, OBJAJEHHE S3BIKOM MaTEeMAaTHKH W MaTeMaTH4eCKOW KyIbTypoHl Kak



Cp€ACTBOM IIO3HAaHUA MHpPA, TOTOBHOCTH OCYHICCTBIIATH IIPOCKTHYHO M HCCIICOOBATCIIBCKYIO  ACATCIBHOCTD
HWHAWBUAYAJIBHO U B T'PYIIIC.

METAIIPEIMETHBIE PE3YJIbTATDI
[To3HaBaTenbHBIC YHUBEPCAILHBIC YUCOHBIC IEHCTBUSI
bazoBrle nornyeckue nencTBU:

BBEISIBISITh M XapaKTePU30BAaTh CYIIECTBEHHBIC TNMPU3HAKH MATEeMATHYECKHX OOBEKTOB, MOHATHH, OTHOIICHHH MEXIy
MOHATHUAMY, (HOPMYITUPOBATH OMPECIICHUS TOHATUHN, YCTaHABIWBATH CYIICCTBCHHBIM MpHU3HAK Kilaccu(ukaiumy,
OCHOBaHMUS ISl 0000IIEHNS U CPABHEHUS, KPUTEPHH ITPOBOIMMOTO aHAJIH3a,

BOCIIPUHUMATh, (OPMYIUPOBaTh U TPeoOPa3OBBIBATH CYXKJICHHUS: YTBEPIAUTCIbHBIC W OTPHUIIATCIbHBIC, CAMHUYHBIC,
YacTHBIE U OOIINE, YCIOBHBIE,

BBISIBJIITH MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M HPOTHBOpedus B (akTax, AAHHBIX, HAOMIOACHUSX U
YTBEP)KICHHUSX, IPeAIaraTb KpUTEPUH [T BBIABICHUS 3aKOHOMEPHOCTEH U NPOTUBOPEUHii;

JIeNIaTh BBIBOJABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, MEAYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIOUCHHNA, YMO3AKIIOYSHUN
10 aHAJIOTHH;

IIPOBOAUTE CAMOCTOATEIIBHO JOKa3aTCJIbCTBA MaTEMAaTHICCKUX YTBCp)KI[eHI/Iﬁ (HpHMLIe u oT HpOTI/IBHOFO), BBICTpanBaThb
ApryMeHTaluIo, IPpUBOANUTL NPHUMEPLI U KOHTPIPUMEPEI, 000CHOBBLIBATHL COOCTBEHHBIE CYKACHUS U BBIBOJBI;

BEIOMpaTh CMOCO0 perieHrs ydeOHOW 3afadn (CpaBHUBATh HECKOJIBKO BApHWAHTOB pEIIECHUS, BBHIOMpaTh HamOolee
MIOAXOISIINMA ¢ YUETOM CAaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBrle nccnemoBaTelIbCKUE TEUCTBH:

WCIIOJIb30BaTh BONPOCHI KaK HCCIENOBATEIbCKUN MHCTPYMEHT MO3HaHUs, (OPMYIHPOBaTH BOMNPOCH, (DUKCHUPYIOLINE
MpOTHBOpeYre, TpoOJieMy, yCTaHABIMBATh HCKOMOE M JaHHOE, (OpPMUPOBATH THIIOTE3y, APTyMEHTHPOBATH CBOIO
MTO3UIINI0, MHEHHUE;

MMpOBOJUTL CaMOCTOATCIBHO CHHaHHPOBaHHBIP'I OKCIICPpUMEHT, HUCCICAOBAHUC 110 YCTAaHOBJICHUIO ocobeHHOCTEN
MaTeMaTHU4ICCKOT O 06I>€KTa, SIBJICHUA, TIIPOLCCCa, BbIABICHUIO 3aBUCHMOCTEH MCKAY O6”beKTaMI/I, SIBJICHUSIMU,
npounceccamu;,

CaMOCTOSITEIBHO (POPMYIHUPOBaTh 00OOIIEHHUS U BBIBOABI IO PE3yJIbTaTaM NPOBEIEHHOTO HAOIOACHUS, UCCIICIOBAHMS,
OLIEHUBATH JIOCTOBEPHOCTH MOJYYECHHBIX PE3YJIbTATOB, BEIBOJIOB M 0000IIEHNIT;

MIPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IIPOIECCa, a TaKXKe BBIIBUTATh TPEANONIOKEHUS O €ro pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabota ¢ undopmanneit:
BBISIBIISITH Je(UUINTHI HHYOPMALIUH, JTaHHBIX, HEOOXOJUMBIX JIJIsl OTBETA Ha BOIIPOC U JIJIsl PELICHHUS 3a/1a4H;

BBIOMpaTh MHOOPMAIIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH
WHGOPMALIUIO Pa3IMYHbIX BUJOB U GOPM IpeICTaBICHHUS;

CTPYKTYpHPOBATh HH()OPMAIIHIO, TIPENICTABIIATH € B Pa3IMUHBIX (popMax, HILTIOCTPUPOBATH Tpadudecku;
OLICHUBAThH HAJIEKHOCTH HHPOPMAIIUH IO CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.
KommyHMKaTHBHBIE YHUBEPCAJIbHBIE yueOHbIE IeHCTBUS

OO1enue:



BOCIPUHUMATH U (HOPMYIIMPOBAThH CYKJIEHUS B COOTBETCTBUH C YCIOBUSIMH U LEISAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO
BBIpaXXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX W IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEUICHUs 3alayu,
KOMMEHTHPOBATh ITOJTy4YECHHBINA PE3y/bTaT;

B X0JI¢ O0OCYXJICHUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY OOCYKIaeMOM TeMbI, TPOOJIEMBbI, pEIIaeMOi 3a7auu, BEICKA3hIBATh
WJew, HaIeIeHHbIe Ha TIOMCK PEIIeHUs, COTIOCTABIATH CBOHM CYXIEHHUS C CYXIEHUSIMH JIPYTHX yYaCTHHKOB HAJIOTa,
00HaApYKMBATh PA3IMYNE U CXOJICTBO MO3UITHI, B KOPPEKTHOU (hopMe GOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKECHIS,

MIPENICTABIATh PE3yNbTaThl PEIICHUS 3aJadd, IKCIEPUMEHTa, WCCIEeIOBaHHs, IMPOEKTa, CaMOCTOSTENHFHO BBHIOWPATH
(hopMaT BBICTYIUICHHS C YYETOM 3a7a4 MPE3CHTAI[MKY U OCOOCHHOCTEH ayJUTOPHHU.

PerynsatuBHbBIC yHUBEpCANbHbIC YIeOHbBIE EHCTBUSL
Camoopranuzanusi:

COCTaBIATh IUIAH, AITOPUTM pEHICHUS 3aJadyd, BHIOMpATh CIOCOO pelleHHss ¢ YYETOM HMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHU C y4€TOM HOBOM MH(pOpMaLny.

CaMOKOHTPOITb, IMOIIMOHATBHBIA HHTEIIICKT:

BJIaACTh HAaBBIKAMHU HO3HaBaTeJIBHOI>'I pe(bﬂeKCI/II/I KaK OCO3HaHUsA COBCpHIaeMI)IX HCﬁCTBHﬁ N MBICJIINTCIIBHBIX HpOHeCCOB,
HX PEe3yJbTAaTOB, BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U Pe3ysibTaTa PeIleHuss MaTeMaTHIeCKOM
3a/1a4u;

NPEOBUIETh TPYOHOCTH, KOTOPhIE MOTYT BO3HHKHYTH IPH PELICHUH 33/J1a4d, BHOCUTh KOPPEKTUBHI B IESTEIHHOCTH HA
OCHOBE HOBBIX 00CTOSTENILCTB, JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYJHOCTEH;

OLIEHMBATh COOTBETCTBHE pe3yJbTaTa LEJIW W YCIOBUSAM, OOBACHATH NPUUMHBI JOCTIKCHHUS WIM HEOOCTIKCHMS
Pe3yIbTATOB ACATEILHOCTH, HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHas ACATCIIBHOCTD:

IMOHMMATh W HUCIOJIB30BATH MNPCUMYIIECCTBA KOMaHILHOfI u I/IH,Z[I/IBI/I}Z[YElIIBHOfI pa6OTBI npu pelICHUMN y‘Ie6HBIX 3aj1a4,
MPUHUMATEL [EJb COBMECTHOHN JIESATENbHOCTH, TUIAHUPOBATh OPraHU3alHI0 COBMECTHOH padOThI, pacHpenessiTh BHIIBI
paboT, T0roBapuBaThCS, 00CYK/IATh MPOLIECC U Pe3yJIbTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYNIOBHIX (opMax paboTbl (00CykaeHHs, 0OMEH MHEHHUH, «MO3TOBbIE IITYPMBI» U MHBIE), BBIIOJIHATH
CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOW JICHCTBUSI ¢ APYTMMH WICHAMH KOMaH[bI, OIICHWBATh KadeCTBO CBOETO
BKJIa/1a B OO NPOIYKT IO KPUTEPUSIM, CHOPMYINPOBAHHBIM YHaCTHUKAMH B3aUMOACHCTBHSL.

NPEAMETHBIE PE3YJIbTATEI
K xonmy 10 kmacca o0yJarommiicst HAYIUTCS:

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: rpad, MIOCKUH rpad, cBSI3HBIA rpad, myTs B rpade, menb, HUKI, AEPEBO, CTENEHb
BEPIINHBL, JEPEBO CIYIAHHOTO KCIIEPUMEHTA;

cBOOO/IHO OTIEPUPOBATH MOHATUSAMU: CITy4alHBIA IKCHEPUMEHT (OTBIT), CIIy4ailHOE COOBITHE, IEMEHTApHOE CITy4aiHOe
coOBITHE (PIIEMEHTAPHBIN UCXO0/) CIIYIaHOTO OTIBITA, HAXOJAWTHh BEPOSITHOCTH COOBITHI B OMBITaX C PABHOBO3MOXHBIMH
3JIEMEHTAPHBIMU COOBITHSAMH;

HaxXoIuTb U (OPMYIUPOBATh COOBITHS: IEepeceueHne, oObeIMHEHNE TAHHBIX COOBITHH, COOBITHE, MPOTHBOIOIOXKHOE
JaHHOMY, HMCIIOJIb30BaTh JUarpaMMbl Diepa, KOOPAWHATHYIO NPSAMYIO JUIS pelIeHUs 3a1ad, MoJIb30BaThes (GopmMyioi
CJIO)KEHHUS BEPOSATHOCTEH ISl BEPOSITHOCTEH ABYX M TPEX CIyJailHBIX COOBITHIA;

OTIEpUPOBATh TOHSATHSIMH: YCIOBHAs BEPOSITHOCTh, yYMHO)KXEHHE BEPOSATHOCTEH, HE3aBHCHMBIE COOBITHS, IEpPEBO
CIIy9aifHOTO JKCIIEPHUMEHTAa, HaXOIUTh BEPOSITHOCTH COOBITHIA C TIOMOIIBIO MPaBHa YMHOXKEHUS, IE€PEeBa CIIy4ailiHOTO
OIBITA, WCIONB30BaTh (OPMYNTy TIONHOW BEpOATHOCTH, Qopmyny baiieca mnpu pemeHun 3aaad, ONpPEAETATH
HE3aBHCHMOCTH COOBITHH TIO (hOpMYyJIe H [T0 OPTaHU3AINH CIYIaHOTO KCTIEPUMEHTA;



MPUMEHSTh W3y4eHHbIE KOMOWHATOPHBIE (DOPMYIIBI JUIS MIEPEUHUCICHUS SJIEMEHTOB MHOXKECTB, JIEMEHTAPHBIX COOBITHI
CIIy4ailHOTO OIbITa, PEIICHUS 3a/1a4 10 TEOPUH BEPOSITHOCTENH;

CBOOOJIHO OINEpHPOBATh HOHATHSAMHU: OMHApPHBIN CIydailHBI ONBIT (MCIBITAHWE), yCIeX W HeyjAada, He3aBHCHMBIC
WCTIBITAHUS, CEpUsl HCIIBITAHUN, HAXOAUTh BEPOSTHOCTH COOBITH: B CEPHM HCIBITAHWN A0 MEPBOTO yClexa, B CEpHUu
WCIBITaHul bepHym, B orbITe, CBS3aHHOM CO CIYYaifHBIM BHIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO OTIEPUPOBATH MOHATUSAMU: CIIy4aliHas BEIMYWHA, PACIpEICICHUE BEPOATHOCTEH, UarpaMma pacipe/e/ieHus,
OmHapHas ciyJaiHas BeJIHMYHHA, TeOMETpUIecKoe, ONHOMHAIBHOE pacipeesieHue.

K xonmy 11 knacca obyuaromuiicst HayquTCs:

OIICPUPOBATH NOHATHUAMMN: COBMECTHOC PACIIPEACIICHUC ABYX CHy‘laﬁHbIX BCJIIMYHH, UCIIOJb30BATh Ta6m/1uy COBMCCTHOI'O
pacrnpeacicHusa ABYyX Cﬂy‘laﬁHLIX BCJIMYUH [JIA BBIACJICHUA PACHIPCACIICHUA Ka)K,E[Oﬁ BCJIMYUHBI, OIPCACICHUA
HC3aBUCUMOCTHU CHy‘IaﬁHLIX BCJIIMYHH,

CBOOOJHO OIEpUPOBATH MOHATHEM MAaTEMaTHYECKOTO OXXMIAHUS CIIydallHOM BEIMYMHBI (pacHpenesieHus), NpUMEHSITh
CBOWCTBAa MaTeMaTHYECKOTO OKUAAHUS IPU PELICHUHU 3a[a4, BEIYUCIATh MAaTEMaTHIecKoe OKUAaHHe OMHOMHAIBHOTO U
reOMETPUUYECKOI0 paclpee/ICHUMN;

CBOOOJIHO OTIEPUPOBATH HOHATHUSMU: AUCIEPCHS], CTAHIAPTHOE OTKJIOHEHHE CIy4YailHON BEIMYHHBI, IPUMEHSITH CBOMCTBA
JUCTIEPCUH CIy4aiHOM BeMMUYMHBI (pacmpeneNieHus) MpHU pPElIeHUH 3ajad, BBIYUCIATH IUCIEPCHUI0 M CTaHJapTHOE
OTKJIOHEHHE TEOMETPUIECKOr0 ¥ OMHOMHAIBHOTO paclpee/eHNN;

BBIYUCIISATh BBIOOPOYHBIE XapaKTEPUCTUKHM IO JAaHHOW BHIOOpDKE M OLEHUBATh XapaKTEPUCTHKH TI€HEpaIbHON
COBOKYITHOCTH [aHHbIX IO BbIOOPOYHBIM XapakTepucTukaM. OLEHHBAaTh BEPOSTHOCTH COOBITHH U TPOBEPSTH
MpOCTeHIINe CTATUCTUUECKUE TUIIOTE3bI, MOJIb3YACh N3yUYEeHHBIMU PacIpeIeIeHUsIMU.

TEMATHYECKOE INTAHUPOBAHME 110 AJITEBPE

10 KJIACC
Ne HanmeHoBaHWe pasnenos 1 Tem \ K onnyectso 4yacos \ OneKTPOHHbIE
n/n nporpavvel Bcero| K oHTpornbHbie | Mpak Tuieckne (Lundpposbe)
paBoTbl paboTh| obpasosarersHble
pecypcbl

1 MHOXeCTBO ASNCTBUTENBbHBIX YMCET. 24 1 https://myschool.edu.ru
MHorouneHbl. PaumoHansHble
YPaBHEHUSA N HepaBeHCTBa. CucTeMbI
TMHEVHBIX YpaBHEHWI

2 || DyHKUMM 1 rpadmkmn. CTeneHHast 12 1 https://myschool.edu.ru
doyHKLIMS C LenbIM nokasarenem

3  |ApMdaVETMYECKUI KOPEHb N-Oi 15 1 https://myschool.edu.ru
crenenn. VippaumoHarnsHble ypaBHeHNS

4 Mok azarenbHas dyHKLMS. 10 1 https://myschool.edu.ru
MNokazarernbHble ypaBHEHUS

5 |Jlorapudmunyeckas doyHKUUS. 18 1 https://myschool.edu.ru
JTorapngmmnyeckmne ypaBHeHust

6 || TpuUroHOMETpUYECKMNE BbIPKEHNS N 22 1 https://myschool.edu.ru
YpaBHeHUSA

7 |MocrenosarensHoctvt v nporpeccn || 10 || 1 I |Ihttps://myschool.edu.ru |

8 |HenpepbisHble dyHKLyu. MponssoaHas || 20 || 1 I |Ihttps:/myschool.edu.ru |

9 |[MoBeTopeHune, 06obLLeHNE, 5 2 https://myschool.edu.ru
cucTemarnsaums 3HaHUN



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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Ne HanmeHoBaHWe pazaenos n Tem Konnyectso YacoB \ ONEXTPOHHbIE
n/n nporpammel Bcero|[K oHTporbHbIg| | Mpak Tuyeck e (undpposbie)
paboTh| paboThI obpasoBarerHble
pecypehbl
OBLUEE KOJTMYECTBO YACOB MO 136 10 0
NMPOrPAMME
11 KIIACC
Ne HanmverosaHve pasoeros utem | K orvyecTBo Yacos |3nexTpoHHbie (Lmdposbie)
n/n npor paMMbl Bcero| KoHTporbHbIe Mpak Tndeckne obpasoBareribHble
paboTbI paboThI pecypeel
1 WccneaosaHme oyHK LM C NOMOLLIIO 22 1 https://myschool.edu.ru
NPON3BOAHOM
2 |NepooBpastias u HTerpan | 12 | 1 I Inttps:/myschool.edu.ru |
3 || padmKun TpUroHOMETPUUECKNX 14 1 https://myschool.edu.ru
doyHKLMKW. TpuroHoMeTpudeckmne
HepaBeHCTBa
4  |MppaumoHarbHble, NokasarerbHble 1 24 1 https://myschool.edu.ru
rorapndoMmnyeck e HepaBeHCTBa
5  |KomnnexcHble uncra | 10 | 1 I Inttps:/myschool.edu.ru |
6 |HarypanbHbie n uenbie uncna | 10 | 1 I Ihttps:/myschool.edu.ru |
7 ||CucTtembl paumoHarnbHbIX, 12 1 https://myschool.edu.ru
NppaLMOHaribHbIX NoKasarerbHbIX U
1Or apUAMNYECKNX YpaBHEHWI
8 |3anaum c napavierpamm | 16 | 1 [ Inttps://myschool.edu.ru |
9 MoBTOpeHne, 0bobLueHe, 16 2 https://myschool.edu.ru
cucTemMarusaums 3HaHun
\NoBaenTh CTpoky |
OBLEE KOITMYECTBO YACOB MO 136 10 0
MPOrPAMME

TEMATHYECKOE INTAHUPOBAHMUE 110 TEOMETPUH

10 KJIACC
Ne HanmeroaHve pasneros n tem || K ormyectBo yacos | SreKTPOHHbIE
n/n nporpammel Bcero||K oHTporbHbIe| Mpak Tndeck e (undposeie)
paboTbI paboTbI obpasoBarersHble
pecypcb
1 ||Beenervie B crepeomerpuio | 23 | 1 [ | Ihttps://myschool.edu.ru |
2 B3anmMHoe pacnonoxeHue npsmbix B 6 1 https://myschool.edu.ru
MpOCTpaHCTBE
3 MapannensHOCTb NPSMbIX 1 NoCKoCTeN | 8 https://myschool.edu.ru
B NPOCTPaHCTBE
4 MepneHanKynapHOCTb NPSAMbIX Y 25 https://myschool.edu.ru
MIIOCKOCTEN B NPOCTPaHCTBE
5 ||Yrnbln paccTostmng | 16 | 1 I | https:/myschool.edu.ru |
6 |[MHororpaHHmkm | 7 | 1 | |Ihttps:/myschool.edu.ru |
7 |[Bextopsi B npoctparctse | 12 | | |Inttps://myschool.edu.ru |
8 |[MosToperine, obobuierine n | 5 | 2 [ |Inttps://myschool.edu.ru |
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Ne HamerosaHe pasgerios n tev | K ormuectBo yacos | SreKTPOHHbIE
n/n nporpammel Bcero||KoHTporbHbIg|Mpak Thdeckne (undpposbie)
paboThI paboThl obpasoBarersHble
pecypcbl
| |[cncTemaTnsaLms sHarwii | | | | |
OB EE KOJITMYECTBO YACOB INO 102 6 0
NMPOrPAMME
11 KJIACC
Ne || HameHoBaHWe pasaernos 1 Tem MporpaMmbl \ KonnyectBo Yacos ] OneKTPOHHbIE (LMdIPOBLIE)
n/n Bcero|| KonTporbHble | MpakTudeckue || OOP330BaTENbHbIE Pecypeel
paboTbl paboTbl
1 ||AnanmTuueckas reomerpus | 15 | 1 [ |Ihttps://myschool.edu.ru |
2 MoBTOpeEHne, 06o6LLIEHNE K 15 1 https://myschool.edu.ru
cucTemarusaums sHaHun
3 |O6vém mHororpaHHuka | 17 | 1 I | Ihttps:/myschool.edu.ru |
4 |Tenaspawerus | 24 | 1 I | Ihttps:/myschool.edu.ru |
S [rowaan NOBEPXHOCTU N OOBEMBI 9 1 https://myschool.edu.ru
Kpyrnbix Ten
6 | Oswxenns | 5 | 1 I | Ihttps://myschool.edu.ru |
7 MoBTOpEHME, 0BO6LLIEHNE N 17 2 https://myschool.edu.ru
cUcTeMarmsaLms 3HaHun
\0o6asuTb CTpoKy \
OBLLEE KOJITMYECTBO YHACOB INMO 102 8 0
NMPOIrPAMME

TEMATHYECKOE INTAHUPOBAHMUE 110 BEPOATHOCTHU U CTATUCTUKH

10 KJIACC
Ne| HanmeHoBaHWe pasaenos 1 TeM Npor pammbl \ Konmuectso 4acoB \ OneKTPOHHbIE
n/n Bcero| K oHTporbHbie | Mpak Tudeck e (undpposbe)
paboTh| paboTh| obpasoBarerbHble
pecypchbl
11 ||GnemverTbl Teopum rpados | 3 | I |Ihttps:/myschool.edu.ry|
2 ||Cniy4yaiHble ONnbITbl, CNyYanHble cobbiTnan || 3 https://myschool.edu.ru
BEPOSITHOCTM CODbLITUI
3 ||Onepaummn Hag MHOXKECTBaMM U 5 https://myschool.edu.ru
cobbITMsAMUN. CrioXkeHne u yMHOXeHne
BEPOATHOCTEN. Y CroBHaA BEPOATHOCTb.
HesaBncumble cobbITys
4 |[3nemerTb komBrHaTOpMKY | 4 | 1 | |Ihttps://myschool.edu.ry|
5 ||Cepun nocrnenoBarenbHbIX UCNbITaHWA. 5 https://myschool.edu.ru
Wcnbiranusa Beprynm. CriyyainHbii BbIOOP
N3 KOHEYHOW COBOKYMHOCTU
6 |Cryqaittibie Bermumbb v pacnpenenerma | 14 || 1 | |Ihttps:/myschool.edu.ry|
OBLL EE KOJTMYECTBO YACOB N0 34 2 0 https://myschool.edu.ru
NMPOrPAMME
11 KJIACC
| Ne || HaumerosaHve paspenos v Tem || K onmuectBo yacos | QrexTpoHHbIe (undposbie) |
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n/n nporpamMmbl Bcero||KoHTpornbHblg|lMpak Tudeckne| obpasoBarernbHble pecypehbl
paboThl paboThbI

11 ||3akon GorbLumx uncen | 5 | I |Ihttps://myschool.edu.ru |

2  ||OnemMeHTbl Maremarnyeckon 6 https://myschool.edu.ru
CTarnucTmKm

3 HenpepbiBHbIE CriyvanHble 4 https://myschool.edu.ru
BENMYMHbI (pacnpeneneHns),
nokasarenbHoe U HopMaribHoe
pacnpeneneHns

4 ||Pacnpenenerivie Myaccora | 2 | | |Inttps://myschool.edu.ru

5 ||Ces3b Mexxay criyHYanHbIMU 6 https://myschool.edu.ru
BENMYMHAMM

6 ||O606LleHne n cucremarmsaumns 11 1 https://myschool.edu.ru
3HaHWI

OB EE KOJITMYECTBO HACOB INO 34 1 0

NMPOrPAMME

YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* Marematuka: anreOpa M Havajla MaTEMaTHYECKOTO aHalM3a, TeoMeTpus. AureOpa W Hayana
Matemaruueckoro ananms3a, 10-11 kmaccel/ AmumoB III.A., Komsrun FO.M., Tkauesa M.B. u npyrue,
AxrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBenieHmney

* MareMaruka: anreOpa W Hayajla MaTeMaTH4YeCKOro aHamu3a, reomerpus. [eomerpms, 10-11 xmaccel/
Atanacsn JI.C., byryzoB B.®., Kamommner C.b. u apyrue, AkiumonepHoe o6mecTtBo «lM3naTenscTBo
«IIpocBemnienne»

* Maremaruka: anreOpa W Havaja MaTEMaTHYECKOro aHanm3a, reomerpus, 11 kmacc/ Mopakosuu A.l.,

CwmupnoBa U.M., Cemenos I1.B., OGmiecTBo ¢ orpannueHHoN 0TBeTcTBEeHHOCTHIO « IOl MHEMO3UWHA »
METOJANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

1 TkaueBa M.B., ®enoposa H.E. u np. Anre6pa u Hayana MareMaTu4eckoro aHaiausa. Metoauueckue
pexomenaanuu. 10 knace
2 TxaueBa M.B., ®enoposa H.E. u np. Anre6pa u Hayana MareMaTH4ecKoro aHaian3a. MeToauueckue

pexomenanuu. 11 knace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://myschool.edu.ru/
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