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I[MOACHUTEJIBHAS 3AITMCKA

Pabouas mporpamma ydeOHOTO Kypca «Anrebpa M Hadajda MaTEeMaTHYECKOTO aHaju3a» 0a30BOT0 ypPOBHS 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 BBEACHWM B JEUCTBHE (enepalbHOTO0 TOCyIapCTBEHHOTO 00pa3oBaTEeNFHOTO CTaHAApTa CPEIHETO
obmiero obOpa3oBaHUM» , B peaknuu Npukaza MwuHHcTepcTBa TpocBemieHuss PO ot 12.08.2022 Ne732 «O BHeceHHH
M3MEHEHUl B (enepanbHBIil TOCYIapCTBEHHBIN 00pa30BaTEIbHBIA CTAHAAPT CPEAHETO OO0INEro oOpa3oBaHMs», MpPUKa3a
MunncrepctBa npocsemeHus PO ot 18.05.2023 Ne 371 «O6 ytBepxaennu deaepanbHOil 00pa30BaTeIbHOI IPOrpaMMbl
cpeaHero ooIiero oopa3oBaHMs, ¢ YIETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHMIA, MPEIbABIICMBIX K MATEMAaTHYCCKOMY
0o0pa30BaHUIO, U TPAIUIUI poccUiickoro obpa3oBanus. Peanmuzaius mporpaMMbl 00eCIieYrBaeT OBJIAJICHUE KITFOUEBBIMH
KOMIIETEHIIUAMY, COCTaBISIIOIIMMHA OCHOBY [UISI CAaMOPa3BUTHS U HENPEpHIBHOTO 00pa3oBaHWA, IEIOCTHOCTh
OOIIEKYIbTYPHOTO, IMYHOCTHOTO ¥ MMO3HABATEIILHOTO PA3BUTHUS JIMYHOCTH O0YJAIOIIUXCS.

HEJIN U3YYEHMA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havana MareMaTHYecKOTO aHAIW3a» SIBISETCS OJHUM M3 HanOoiee 3HAUYMMBIX B IPOrpamMme
CTapIleil IIKOJNBI, TIOCKOJBbKY, C OJHOH CTOPOHBI, OH OOECIeuMBaeT WHCTPYMEHTAIbHYIO 0a3y s U3y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C APYroi CTOPOHBI, (OPMHUPYET JOrHYecKoe U aOCTPaKTHOE MBIIUICHHE yJaliuXcsl Ha
YpOBHE, HEOOXOOMMOM [UIl OCBOCHMSA KypcOB HMH(OPMATHKH, OOLIECTBO3HAHUS, HCTOPHUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBIIAJCBAIOT YHHUBEPCAIBHBIM SI3HIKOM COBPEMEHHOH Hayku, KOTopas (opMynupyeT CBOH
JOCTHKCHHSI B MaTEMaTHIECKOH dopme.

Kypc anrebpsl ¥ Hayaqm MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBaCT OCHOBY JUIS YCIICIIHOTO OBJAJCHUS 3aKOHAMH
(M3UKYM, XUMHH, OWOJOTHH, IMOHWMAHWS OCHOBHBIX TEHACHIMH ASKOHOMHUKHA W OOIIECTBEHHOW >XW3HHU, TO3BOJSET
OPUCHTHPOBATBCSI B COBPEMEHHBIX ITU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO UCIOJIb30BaTh HX B
MMOBCETHEBHOW XKW3HU. B ToXe BpeMs oOBiajeHne aOCTPaKTHBIMH H JIOTHYECKH CTPOTUMH MaTeMaTHYECKUMH
KOHCTPYKIIUSIMH ~ pa3BUBaeT YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH yTBEPIKICHUS,
KCIIOJIb30BaTh 00OOIICHNE W KOHKPETH3AIMIO, a0CTparupoBaHue W aHAIOTHI0, (POPMHUPYET KpEeaTUBHOE W KPUTHUCCKOE
MbIIUIeHHe. B Xome m3ydeHus anreOpbl ¥ Hadall MaTeMaTHYeCKOro aHalli3a B CTApIICH MIKOJIE yJalluecs IMOIydaroT
HOBBIM OIBIT PEHICHUS MPHUKIAAHBIX 3a7ad, CaMOCTOATEIHLHOTO IOCTPOCHHS MaTeMAaTHUYECKUX MOJENed peabHBIX
CUTYyallMid U MHTEPIPETAINH MMOTYICHHBIX PEIICHUH, 3HAKOMSTCS ¢ MPUMEPAMH MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
MPHUPOJIe, HaAyKEe U B HCKYCCTBE, C BBIJAIOIIMMUCS MAaTEMaTHYECKHUMH OTKPHITHAMU U UX aBTOPAMHU.

Kypc obnanmaer 3HauMTENbHBIM BOCIHUTATENBHBIM IIOTEHIMATIOM, KOTOPBIA peaau3yeTcs Kak uepe3 y4eOHbIH
MaTepHuaj, CIOCOOCTBYIOUIMHA (OPMHUPOBAHMIO HAyYHOI'O MHPOBO33PEHMs, Tak M depe3 cneuupuky y4deOHOH
NEeSITeIbHOCTH, TPeOyIoIell CcaMOCTOSITENTbHOCTH, AaKKypaTHOCTH, TPOJAODKUTENBHON KOHIEHTpAllM BHUMAaHHUS U
OTBETCTBEHHOCTH 32 TOJyYEHHBIH Pe3yibTarT.

B ocHoBe MeTomuKu 00ydueHHs anrebpe ¥ HavalaM MaTeMaTHYECKOTO aHAIN3a JIEKUT JAeSTebHOCTHBIN TPUHIIHIT
o0OyueHus.

CrpykTypa Kypca «Ainredpa M Hayaja MaTeMaTHYECKOTO aHajM3a» BKIOYAET CIEAYIOIINE COJepKaTelbHO-
MeTouieckne JuHUM: «Yucina W BeUUCIHeHU», «DyHKnMM u rpadukuy, «YpaBHEHHS U HepaBeHCTBa», «Hadama
MaTE€MaTHYECKOI0 aHAIN3a», «MHOXKecTBa U JOruKa». Bce OCHOBHBIE COAEPKATENBHO-METOANYECKUE JTUHUM U3Y4AFOTCS
Ha MPOTSDKEHUM JBYX JeT 0Oy4YEeHHUs! B CTaplLIel IIKOJIE, €CTECTBEHHO JOMOJHSAS Ipyr APYyra U MOCTENIEHHO HACHIIIAsICh
HOBBIMH T€MaMH W pasfenamu. JlaHHBIM Kypc SIBISETCS WHTETPATHBHBIM, IIOCKONBKY OOBEIUHSET B cebe cojepkaHue
HECKOJIbKMX MaTeMaTHUECKUX NUCLUUIUINH: anreOpa, TPUTOHOMETPHS, MaTeMaTHUeCKUI aHaIi3, TEOPUsI MHOXKECTB H JIp.
ITo Mepe TOro Kax ydwamuecsi OBJaJeBarOT BcE Oojiee NIMPOKMM MaTeMaTHYECKUM almapaToM, Y HHUX IOCIIeI0BaTEIbHO
(hopMHupyeTCS ¥ COBEPIIEHCTBYETCSI YMEHHE CTPOUTH MAaTEMAaTUIECKYIO0 MOJIETh PeaTbHON CUTYAIH, IPUMEHSATh 3HAHNA,
MONy4eHHBIE B Kypce «Anrebpa M Hayajla MaTeMaTHUECKOIO aHalu3a», ISl pEIIeHHs CaMOCTOATEIbHO
cOpPMYJIMPOBAHHON MaTeMATHIECKOH 3a]]auu, a 3aTeM HHTEPIIPETHPOBATH ITOyYCHHBINH Pe3yIIbTaT.

ConepkarenpHO-MeTOIMYeCKass JinHUS «Ymcna ¥ BBIYHCICHUS» 3aBepiiaeT (OpMHUPOBAaHHUE HABBIKOB
WCIIONIB30BAHUS JCHCTBUTEIBHBIX YHCEI, KOTOpoe OBLI0O HAdaTO B OCHOBHOHM IKojie. B crapmeii mkoiie ocoboe
BHUMaHUE yjensercs (OPMUPOBAHUIO MPOYHBIX BBIYHCIUTEIHHBIX HABBIKOB, BKIIOYAMOIIUX B CeOS HCIOJIL30BAaHHUC



Pa3IMYHBIX (I)OpM 3a11ucu HeﬁCTBHTeHBHOI‘O qyuciia, YMCHHUC palHOHAJIBHO BBIIIOIHATH I[eﬁCTBPIH C HHMH, ACJIaTh
MNPpUKHUIKY, OLCHUBATL PE3YyJIbTAaT. 06yqa}oumeca NOJIy4arOT HAaBBIKA HpI/I6J'H/I)KéHHI>IX BI:;I‘-II/ICJ'ICHI/IIZ, BBIITOJTHCHUA
Z[CI>’ICTBPII>’I C 4JucCjiaMHy, 3allMCaHHBIMU B CTaHI[apTHOﬁ (bopMe, HCIIOJIB30BaHUA MAaTCMAaTUYCCKUX KOHCTAaHT, OIICHHWBAHMA
YHUCIIOBBIX BLIpa)I(CHHI;'I.

Jlunus «YpaBHEHUS 1 HEPABEHCTBA) PEAN3yeTCs Ha MPOTHKEHUH BCEro 00ydIeHHs B CTapIIel IIKOJIE, OCKOIbKY
B KXIOM paslene IMporpaMMbl MPEIyCMOTPEHO PEUIeHHE COOTBETCTBYIOIMX 3amad. OOydaromuecss OBIaIEBAiOT
Pa3NUYHBIMA METOJaMHU pEIICHHUs LENbIX, PalMOHATBHBIX, MPPALMOHAJbHBIX, MMOKA3aTEIbHbIX, JIOTApUPMHUYECKUX H
TPUTOHOMETPHUYECKUX YpaBHEHHH, HEPABEHCTB M MX cHCTeM. lloiydeHHbIe YMEHUSI HCHONB3YIOTCS TPH HCCIIETOBAHIN
(GYHKUIMI ¢ TOMOIIBIO MPOU3BOTHOM, pEIICHUH MPUKIAJHBIX 3334 U 3a7jad Ha HaXO0XKAeHNE HaNOONbIINX U HAUMEHBIINX
3HaueHuil ¢yHkuuu. JlaHHasi cojepskaTesbHasl JHHUS BKIIOYaeT B ceOsi Takke (HOPMHUPOBAHUE YMEHHH BBIOJHSTH
pacuéTsl 1Mo QopMyiaMm, NpPeoOpa3oBaHUS IENbIX, PALMMOHAIBHBIX, WPPANHOHATIBHBIX W TPUTOHOMETPHYECKUX
BBIpQKEHHUH, a TakXKe BBIPAKCHHH, COJCp)KAlIUX CTerneHW M Jyorapudmbl. braaromaps usydeHHo anreOpandeckoro
Marepuaga TPOUCXOAWT JalbHEWIIee pa3BUTHE AITOPUTMHUYECKOTO ¥ aO0CTPAaKTHOTO MBIIUICHUS — ydaluxcs,
(GOopMHPYIOTCSI HABBIKH JACOYKTUBHBIX PAcCyXIeHHi, paboTbl ¢ CHMBOJNBHBIMH (OpMamH, MPEICTaBICHHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AnreOpa mpeanaraet 3¢pQeKTHBHbIE HHCTPYMEHTHI
JUISL pEeIIeHUsI IPAaKTHYECKUX M €CTeCTBEHHO-HAYYHBIX 33/1a4, HATJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak SI3bIKa
HayKH.

ConepxarenpHO-MeTonndYecKas TuHMs «DyHKIMH U TpaduKim» TeCHO TeperuieTaeTcs ¢ APYTUMHE JIHHASIMHA Kypca,
MIOCKOJIBKY B KaKOM-TO CMBbIC/IE 33laéT IOCJIEJOBAaTENbHOCTh HW3Yy4YeHUs Marepuana. M3ydeHue cTeneHHOMH,
MMOKA3aTENbHOM, JIOTapU(PMHUUECKON M TPUTOHOMETPHUUYECKHX (YHKIMH, WX CBOHCTB W TpaHUKOB, HCIOIH30BAaHHUE
GyHKUMH UIsT pelieHns 3a7a4 U3 APYruX Y4eOHbBIX MPEJAMETOB U peallbHOW )KU3HU TECHO CBSA3aHO KaK C MAaTeMaTHYeCKUM
aHaJM30M, TaKk U C PEUICHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3ToMm Oomblioe BHHUMaHHUE yrenseTcs GOpMHpPOBAHUIO
yMEHHsI BBIpaxarh (OpMyJaMU 3aBUCHMOCTH MEXKIY Pa3MYHBIMU BETHYWHAMH, UCCIEAOBAThH IMOJTYYCHHbIE (HYHKITUH,
CTPOUTH UX TpauKu. Marepuai 3T0i copep KaTenbHOMN JIMHUYU HAIICJICH Ha Pa3BUTHE YMCHHI U HABBIKOB, MTO3BOJISIONINX
BEIP@YKaTh 3aBUCHMOCTH MEXAYy BEIMYMHAMH B Pa3indHONW (hopMe: aHAIUTHYEeCKOH, rpaduueckoil u cioBecHOW. Ero
M3yYEHHE CIIOCOOCTBYET PAa3BUTHUIO aJTOPUTMHUYECKOIO MBIILICHHUS, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETH3alluH,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxxarenbHas JuHUS «Hauama maTeMaTH4ecKoro aHajin3a» IO3BOJISIET CYIIECTBEHHO PACHIMPUTH KPYT Kak
MaTeMaTHYeCKUX, TaK W MNPUKIAIHBIX 337134, OCTYIHBIX OOYYaloUIMMCS, y KOTOPBIX IOSIBISIETCS BO3MOYKHOCTD
HCCIIEI0BATh U CTPOUTH Tpaduku GyHKUUH, ONpeneNsTh UX HanOObIINE U HAMMEHbILINE 3HAYEHUS, BEIYUCIATD IUIOIIAN
¢buryp u o0bEMBI TeNI, HAXOIUTh CKOPOCTH M YCKOPEHHUs TporieccoB. [laHHas cojiepyKaTelibHast JIMHKUSI OTKPHIBAET HOBBIE
BO3MO)KHOCTH TIOCTPOCHHSI MaTEMAaTHYECKMX MOJENEH peanbHBIX CHUTyalMii, HAXOKICHHWS HAWIYYIIEero peIIeHHs B
MIPUKJIAHBIX, B TOM YHCJE COLMAIbHO-3KOHOMHYECKHUX, 3a/1adaX. 3HAKOMCTBO C OCHOBaMH MaTEeMAaTH4YEeCKOTO aHaju3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-TOTMYECKOTO U KPEATHBHOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHH
pacro3HaBaTh NPOSIBICHHUS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE M UCKyccTBe. O0y4daronrecs: y3HaloT O BbIIAIOIINXCS
pe3ynbTaTax, NOJIYyYEHHBIX B X0/I€ PA3BUTHSI MATEMATHKHU KaK HAyKH, U UX aBTOpaXx.

CO,Z[ep)KaTeJ’ILHO-MCTOZ{I/I‘{eCKaH nmnHU «MHOXKECTBAa M JIOTMKa» B OCHOBHOM IMNOCBAIIICHA 3JICMCHTAM TCOPHUU
MHOXECTB. TeOpeTI/IKO-MHO)KeCTBeHHI)Ie MMpEACTaBJICHUA ITPOHU3BIBAIOT BECH KYPC IIKOJIbHOM MaTEMaTHKH 1 npeajiararoT
Haunboee yHHBepC&J’ILHLIfI S3BIK, O6’be,I[I/IH$IIOH_II/Iﬁ BCC pa3aciibl MATECMATUKU U eé HpI/IJ'IO)KeHI/If/’I, OHHU CBA3BIBAIOT PA3HBIC
MATEMATHYCCKHUEC TUCHUIIIIMHBI B €AHHOC IICJIOC. HOSTOMY BAXXHO AaThb BO3MOXXHOCTE IIKOJIBHUKY ITOHUMAaTh TCOPETUKO-
MHO>XECTBEHHBIH SI3BIK COBpeMeHHOfI MAaTCMATUKU U UCIIOJIB30BATH €T0 JJId BBIPpAKCHUSA CBOUX MBICJICH.

B kypce «Anrebpa W Hayama MaTeMaTHYeCKOTO aHaKM3a» MPHCYTCTBYIOT TaKXe OCHOBBHI MaTeMaTHYECKOTO
MOJICTTUPOBaHMsI, KOTOPbIE IPU3BaHBI C(HOPMHUPOBATH HABBIKU MMOCTPOCHUS MOJIEINel pealbHbIX CUTYaIUi, UCCIIEA0BaHUSL
3THX MOJICJICH ¢ TIOMOIIBIO alfapaTa ajaredpbl ¥ MAaTEMAaTHYECKOIO aHAJIM3a U MHTEPIPETALIMH MOJyYSHHBIX PE3yJIbTaTOB.
Takue 3a/ilaHus BIUIETEHBI B KOXAbIM U3 pa3/iesioB IPOTrpaMMbl, ITOCKOJIBKY BECh MaTepuall Kypca IHPOKO UCIOJIb3YETCS
JUIS  pEIISHUS TNPUKIAMHBIX 3aaad. [IpM pelieHuu peaNbHBIX NPAKTHYSCKUX 33a7ad  ydalluecs pPa3BUBAIOT
HaOIIOAaTEIEHOCTh, YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, aOCTparmpoBaThCs, HCIOJIB30BAaTh AHAJIOTHIO, 0000mMaTh U
KOHKPETH3UPOBATh MpoliieMy. [[esTenbHOCT 0 JOPMHUPOBAHUIO HABBIKOB PEIICHUS MIPUKIIATHBIX 33/1a4 OPTaHU3YeTCs B
npoliecce U3yUeHHsl BceX TeM Kypca «Anredpa v Hayalla MaTeMaTHIECKOTO aHaJIH3ay.



MECTO YUYEBHOI'O KYPCA B YUEBEHOM ITJIAHE

B y4eOHOM 11aHe HA U3yYeHHUE Kypca anreOphl M Hayall MAaTeMaTHYSCKOTO aHAIn3a Ha 0a30BOM YPOBHE OTBOJUTCS
2 qaca B Henemo B 10 kimacce u 3 waca B Henenio B 11 kimacce, Bcero 3a aBa roga o0ydenus — 170 gacos.

Pabouas mporpamma yuebHoro kypca «['eomeTpusi» 6a3oBoro ypoHs aist oOyuaromuxcs 10 —11 xmaccoB paspaborana
Ha ocHOBe DenepallbHOr0 TOCYAapCTBEHHOI0 00pa30BaTEIbHOIO CTAHAAPTa CPETHEro obIero o0pa3oBaHMs, ¢ YIETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHUI, MPEIBIBIIEMBIX K MaTEeMaTHYECKOMY OOpa30BaHUIO, U TPAAUIHMNA POCCHHCKOTO
oOpa3zoBaHusi. Peanmm3arusi mporpaMMbl  00CCIIEUMBACT OBIAJCHHE KIIOYEBHIMUA KOMIICTCHIUSIMH, COCTAaBIISIFOLIUMHU
OCHOBY ISl CaMOpPa3BUTHs W HENPEPBIBHOIO OOpa30BaHUs, LEIOCTHOCTh OOIICKYJIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEIILHOTO PAa3BUTHUS IMYHOCTH 00YYAIOLIUXCSI.

HEJIN U3YUYEHUA YYEBHOI'O KYPCA

Baxxnocth yueOHOTO Kypca T€OMETpHH Ha YPOBHE CpPEIHEro OOmIero o0pa3oBaHWs OOYCIOBIEHA MPAaKTHYECKOW
3HAYUMOCTBIO METANpPEJAMETHBIX M IPEIMETHBIX Pe3yabTaTOB OOyUYCHHS T€OMETPHHM B HANPABICHHH JHYHOCTHOTO
pasBuTHs o0ydaromuxcs, GopMUPOBaHUs (HYHKIIMOHATEHOW MAaTEMAaTHUECKON MPAMOTHOCTH, H3YUCHHSI IPYTHX YIeOHBIX
JAUCHUIIIINH. PaszButue y O6yanOHII/IXC5[ IMPpaBUJIBHBIX HpeI[CTaBJ'IeHI/Iﬁ O CYIIHOCTH U MPOHUCXOXKIACHUN T'COMETPHICCKUX
a0CTpaKIUii, COOTHOIICHUH PEATbHOTO M HJCAIBHOI0, XapakTepe OTPAKCHUS MATEeMAaTHYCCKOW HAyKOW SIBICHUH U
MPOIIECCOB PEabHOTO MHUPA, MECTE TCOMETPUHU B CUCTEME HAYK W POJIM MAaTEMATHYECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHMM W B MPAKTHKE CIOCOOCTBYeT ()OPMHUPOBAHUID HAYYHOT'O MHPOBO33PCHHS YYAIIMXCS, a TAKKE KayecTB
MBIIICHHS, HEOOXOAUMBIX JUTS aIalITAIMH B COBPEMEHHOM OOIIECTBE.

leomerpust sBisieTcst omHUM W3 0a30BBIX MNPEAMETOB Ha YpPOBHE cpelHEero oOIero oOpa3oBaHUs, TaK Kak
o0ecreunBaeT BO3MOXKHOCTD U3yUEeHHUS KaK AUCLUILIMH €CTECTBEHHO-HAYUYHON HANPaBICHHOCTH, TaK M T'YMaHUTapHOM.

Jlormueckoe WMblUIeHHE, (OPMHPYEMOE TpPH H3yYeHHH OOYyYaroIMMHCS TOHATUIHBIX OCHOB TEOMETPUH U
IIOCTPOCHUU LEMOYKH JIOTHYECKUX YTBEPKICHUH B XOJ€ PEIICHUS TE€OMETPHUUYECKMX 3a7ad, YMEHHE BBIIBHUTATH M
ONPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO HCIIOJIB3YIOTCS IPU PELICHHHM 3a1ad E€CTECTBEHHO-HAy4YHOI'O LMKIA, B
YaCTHOCTH U3 Kypca (QU3UKH.

YMeHHe OpHEHTHPOBAThCS B IMPOCTPAHCTBE WIPAET CYMIECTBEHHYIO pOJIb BO BCeX OONACTAX AEATEIHHOCTH
yenoBeka. OpueHTaIysl YeloBeKa BO BPEMEHH M IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHMAIbHOTO OBITHS,
dbopMa OTpaKeHHsT OKPYKAIOIIEro MHpa, YCJIOBUE VYCIEHIHOTO TIO3HAHUS W aKTHBHOTO TpeoOpa3oBaHMs
neiicTBUTENbHOCTH. ONepUpoBaHKUE MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIMHSET pa3Hble BUABI YYEOHOH M TPYAOBOH
NEeSTeNLHOCTH, SBISIETCS OJHUM W3 MPO(ECCHOHAIFHO BAXKHBIX KadecTB, MMO3TOMY aKkTyallbHa 3ajada (popMHUpoBaHUS y
00yYaromuxcsi MPOCTPAHCTBEHHOTO MBIIIICHNS KaK Pa3HOBUAHOCTH OOPa3HOTO MBIINUICHUS — CYIIECTBEHHOTO
KOMIIOHEHTA B OJATOTOBKE K MPAKTUUYECKOU AESATENBHOCTH IO MHOT'MM HANPABICHUSIM.

Llenp ocBoeHust mporpaMmbl  ydeOHOoro kypca «['‘eomerpusi» Ha 0a30BOM ypOBHE OOy4YCHHS —
0011e00pazoBaTeNbHOE W OOIIEKYJIBTYPHOE pa3BUTHE 00ydJaromuxcs yepe3 odecrnedeHne BO3MOKHOCTH TPHOOPETEHUS 1
HCIIOJIB30BaHUA CHUCTEMATUYCCKUX TCOMCTPUUCCKUX 3HaHUH " HeﬁCTBHﬁ, CHCHI/I(I)I/IT-IHBIX TeoOMETPUH, BO3MOXKXHOCTHU
YCIEIIHOTO TPOJODKEHHS 00pa3oBaHUs MO CHEHUATBHOCTSIM, HE CBA3aHHBIM C TPUKIATHBIM HCIIOIh30BAHUEM
TCOMETPHH.

[IporpamMa 1o reoMeTpuu Ha 0a30BOM YPOBHE INpeAHA3HaueHa Ajsl OOYYaroIIMXCsl CPEAHEH WIKOJbI, He
WCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHEHWH Ha YpPOBHE OCHOBHOTO oOmero oOpa3oBanus. TakuMm o00pas3om,
oOyyarorecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYeCKUEe YMEHHS, CBS3aHHBIE CO CIENU(PUKON
TeOMETPHH U HEOOXOIWMBIE AJISl )KM3HHM B COBPEMEHHOM obOmiectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh HU3YUYHTh
reoMeTputo 0Oosiee TIyOOKO, €Clid B JaJIbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T€OMETPUYECKHMX 3HAHHIX B
npodecCUOHANBHON AEATENLHOCTH.

JlocTmkeHre 1enu OCBOSHHUS MPOTPaMMbl 00ECTIEYNBACTCS PEIICHHEM COOTBETCTBYIONINX 3a1ad. [IpuopureTHpIMu
3aJlayaMu OCBOeHUS Kypca «[ eomeTpur» Ha 6a30BoM ypoBHE B 10—11 kimaccax SIBISFOTCS:

e (opMupoBaHWE TIPEACTABICHHUS O T'€OMETPHH KaK YacTH MHUPOBOHM KyIBTYpPHl M OCO3HAHHE €€ B3aWMOCBS3HU C
OKPY>KaIOIIUM MUPOM;



e (opmMupoBaHHE TPEACTABIICHUS O MHOTOTPpAHHHMKAX M TelaX BPAIICHHWS KaK O BAKHEHIINX MaTeMaTHUCCKHUX
MOJIEJISIX, TIO3BOJISTFOIIMX OIKMCHIBATh U N3YYaTh Pa3HbBIC SBJICHUS OKPYKAIOIIEr0 MUPA;

e (opMupOBaHWE YMCHHS pPAacClO3HABaTh Ha YEPTEKAX, MOJCISIX W B PEalbHOM MHUpPE MHOTOTPaHHUKUA H Tela
BpaIICHUS;

e  OBIIQJICHHE METOJAaMH PEIIeHHs 33/1a4 Ha MOCTPOSHHUS Ha N300paKEHUSX MMPOCTPAHCTBEHHBIX PUTY;

e (dopMupoBaHWE YMEHHS OIEPHPOBATH OCHOBHBIMH IMOHSATHSAMH O MHOTOTPaHHHKAaX W TelaxX BpAIICHUS U WX
OCHOBHBIMH CBOHCTBaMU;

® OBJIJICHHC AJTOPUTMAMHU DPEUICHUS OCHOBHBIX THIIOB 3a/ady; ()OPMUPOBAHHE YMEHHS IPOBOJIUTH HECIIOKHEIC
JIOKa3aTeNbHbIC PACCY)XJICHUS B XOAE PCEUICHUS CTECPEOMETPUYECKUX 3aJad M 3aJad C MPAKTUYECKUM
coliepKaHuEM;

® DPa3BUTHE WHTCIUICKTYAIBHBIX M TBOPYECKUX CHOCOOHOCTEH OOYyYaromuxcs, IO3HABATCIbHOW aKTHBHOCTH,
HCCIEAO0BATENECKUX YMEHUM, KPUTUYHOCTH MBIIIUICHUS;

e (opmupoBanue (PyHKIIMOHATHHONH TPaMOTHOCTH, PEJICBAHTHON T'€OMETPHUHU: YMEHHE PACIIO3HABATH MPOSBICHUS
TeOMETPHYECKUX TIOHATHI, 00BEKTOB M 3aKOHOMEPHOCTEH B PEabHBIX KU3HEHHBIX CHUTYAIHSIX W TPU H3yUeHHUH
IpyTUX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyNHpOBaTh WX Ha S3BIKE
I‘GOMCTpI/II/I U Cco3a1aBaTh FCOMeTpI/I‘IGCKI/IC MOJCIIH, HpI/IMeHSITI) OCBOCHHbIﬁ I‘GOMCTpI/I‘-IGCKI/Iﬁ annapaT JUIA
pelIeHns TPaKTUKO-OPHEHTHPOBAHHBIX 33/1a4, MHTEPIIPETUPOBATh M OIIEHUBATH MTOTyUYEHHBIE PE3YIIbTATHI.

OTnnuuTenbHON 0COOEHHOCTBIO MPOrPaMMBI SIBJISIETCSA BKJIIOUEHHE B KypC CTEPEOMETPHUHU B Hadaie ero U3y4eHus
3ajay, pelaeMblX Ha yPOBHE MHTYUTHBHOIO MO3HAHUS, U ONpeAeIEHHBIM 00pa3oM OpraHHU30BaHHasi paboTa HaJ HUMH,
YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIIICHHUS, CTUMYJIHPYET NPOTEKaHUEe MHTYUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JaJIbHEHIIIEMY H3yUCHHIO IPEIMETa.

[Ipeanourenue oTAAETCS HATISAIHO-KOHCTPYKTHBHOMY METOJY OOYUEHHUS], TO €CTh TEOPETUUECKUE 3HAHUS UMEIOT B
CBOEH OCHOBE UyBCTBEHHOCTh MPEAMETHO-IIPAKTUYECKON NESIT€IbHOCTH. Pa3BuTHE MPOCTPAaHCTBEHHBIX MIPEACTABICHUH Y
ydaluxcsi B Kypce CTepeOMETPHH MPOBOJUTCS 32 CUET PelIeHHs 3a/1a4 Ha CO3[JaHne MPOCTPAHCTBEHHBIX 00pa3oB U 3a1a4
Ha OINEpUPOBaHME NPOCTPAHCTBEHHBIMH oOpasamu. Co3naHue oOpas3a NPOBOOUTCS C ONOPOH Ha HArJSAHOCTB, a
OlepUpoBaHWe O00pPa3oM —B YCJOBUSIX OTBJICUCHHS OT HAIJISTHOCTH, MBICIEHHOTO WM3MEHEHHsI €ro HCXOJHOTO
COJIepIKaHUs.

OcHoBHBIE cozaep)kaTenbHble JTUHUM Kypca «l'eomerpum» B 10—-11 kmaccax: «MuororpanHukmn», «lIpsmeie u
IUIOCKOCTH B TIpOCTpaHCTBe», «Tenma BpamieHus’», «BeKTOpbl W KOOpAMHATHI B MpOCTpaHCTBe». DopMmupoBaHHE
JIOTMYECKUX YMEHHUIl pacnpenessieTcsi He TOJBKO IO COJEpXaTeNbHbIM JIMHHUSAM, HO M 1O rojaMm oOy4deHHUs Ha YpOBHE
CpeaHero oo1ero oopa3oBaHusl.

Conepxanue 0Opa3oBaHHUS, COOTBETCTBYIOIIEE IPEAMETHBIM pe3ylbTaTaM OCBOCHUS pabodell mporpammel,
pacnpenenéHHbIM 10 TojAaM OOy4YeHHs, CTPYKTYpUPOBAaHO TaKMM 00pa3oM, 4YTOOBI OBJIAJICHHUE TE€OMETPUYECKUMH
NOHATUSIMA M HAaBBIKAMH OCYIIECTBIISIIOCH TIOCIEJOBATEIBHO M IIOCTYNATeNbHO, C COONIONCHHEM NPHHIMIA
IMPEEMCTBECHHOCTH, T-ITOGBI HOBBIC 3HAHUs BKIIOYAJIHUCh B O6IIIYIO CUCTEMY TCOMETPUYECKUX Hpe}ICTaBHeHI/Iﬁ
00y4aroIuXcsl, pacupsist U yriayossisi e€, o0pa3ys NpOYHble MHOKECTBEHHBIE CBSI3H.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIJIAHE

Ha u3yuenmne reomerpun orBoauTcsa 2 daca B Henemo B 10 kiacce n 1 gac B Hemenmio B 11 ximacce, Bcero 3a aBa
roga o0y4enus - 102 y4eOHbIX Haca.

COIEPXAHME YUYEBHOI'O KYPCA
10 KJIIACC
Yuciaa 1 BLIYHCICHUSA

PanonansHbie uncina. OOBIKHOBEHHBIE W JICCATHYHBIE JPOOHW, TPOLEHTHI, OECKOHEYHBIC IEPHOIUICCKUE IPOOH.
ApudmeTrueckue onepalu ¢ paldoOHAIBHBIMU YHCIaMH, MPEOOpPa30BaHUS YHCIOBBIX BbIpakeHWH. [IpuMeHeHHe
IpoOei M TIPOIICHTOB M1 PEIISHUS MIPUKIAIHBIX 3a/1a4 U3 Pa3IMIHBIX OTpaciieil 3HaHUH U PeaTbHOM JKU3HU.



JleficTBuTeNbHBIC YKCIa. ParmoHanbHBIC M HppalHOHANBHBIC Ynciaa. ApuMeTHIecKre Omepalui ¢ M1eHCTBUTEILHBIME
gucnamu. [IpuOnmkEéHHbBIC BEIYUCIICHUS, IPABUIIA OKPYTIICHHS, TPUKHUJIKA U OLICHKA PE3yIbTaTa BEIYUCICHUI.

Cremnenp ¢ 1enbIM nokazateneMm. CranmapTHas (Gopma 3amucu IeHCTBUTEIHLHOTO 4Yncia. Vcrmonbp3oBaHUE MOAXOSIICH
(hOpMBI 3aMKCH ACUCTBUTEIBLHBIX YHCEI JJIs PEHICHHS MTPAKTUUSCKUX 3a/1a4 U PECTABICHUS TaHHBIX.

Apudmernyeckuii KOpeHb HATypaIbHOU cTeneHw. J(elcTBus ¢ apupMeTHIeCKUMI KOPHSIMH HaTypaIbHOM CTENeHH.
CuHyc, KOCHHYC M TAaHTE€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apPKTAaHT€HC YUCIIOBOTO apTyMEeHTa.
YpaBHeHHs U HEPaBEHCTBA

ToxnmecTBa U TOXKACCTBEHHBIE TPEOOPa30OBaHHUS.

[IpeoOpazoBanue TPUTOHOMETPUIECKIX BhIpakeHNH. OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITHI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHrne HepaBeHCTBa. MeTo] MIHTEpBaJIOB.

Pemenue nensix u ApoOHO-palMOHATIBHBIX YPaBHEHHI U HEPAaBEHCTB.

PemieHre nppannoHanbHbIX YPABHEHUI U HEPABEHCTB.

PelieHre TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHnne ypaBHEHHH U HEPABEHCTB K PEIICHHIO MAaTeMaTHUECKUX 3a/ad M 33Jay W3 Pa3IMYHbIX 00JIacTel HAYKU H
peaIbHOM XKU3HH.

DYHKIHUHU U rPpapUKU
Oyukiys, ciocoosl 3ananus pynkuun. ['paduk hynkumu. BzanmHo oOpaTHbie QyHKINU.

Ob6nacte onpeneneHus: 1 MHOKeCTBO 3HadeHuH (yHkunu. Hymm ¢ynkuun. IlpomexyTku 3HaKonocTosHCTBA. YETHBIE N
Heu€THbIe (DYHKIINH.

CrenenHast pyHKIHS ¢ HaTypaJlbHBIM M LIENBIM Moka3areneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk KopHs N-oi
CTETICHH.

TpuroHomerpuueckasi OKpy>KHOCTb, OTIpe/ielieHHe TPUTOHOMETPUIECKUX (DYHKIIMH YUCIIOBOTO apryMeHTa.
Havaja maTemMaTH4eCKOro aHaau3a
[TocnenoBaTensHOCTH, CIIOCOOBI 3aJaHNS TIOCIIEAOBATEIbHOCTEH. MOHOTOHHBIE TOCIIEI0BATEIBHOCTH.

Apudmernyeckas M TreoMeTpuyeckas Tporpeccud. beckoHeuHo yObIBaromas reomerpudeckas mporpeccus. Cymma
0ecKOHEYHO yOBIBaoLIel reoMeTpuiecKoi mporpeccun. @opMyina CIOXKHBIX MPOIEHTOB. Mcnoiabp30BaHUE MPOrpeccHr
JUTS peTIeHNs pealIbHBIX 337a4 MPUKIIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHO)KCCTBO, ornepanun HaJl MHOXCCTBaAMMH. I[I/Ial"paMMLI Sﬁnepa—BeHHa. HpI/IMeHeHI/Ie TCOPECTUKO-MHOXKCECTBCHHOI'O
arrmapara JJjis1 OIIMCaHUs pCaJIbHbBIX MPOLUECCOB U HBHGHHﬁ, IIpUu pCIICHUHU 3a1aY U3 JpYyrux y‘{e6HLIX OpeaAMCTOB.

OnpeneHeHHe, TeOpEMa, CICACTBUEC, NOKA3aTCIILCTBO.

11 KITACC

Yuciia ¥ BLIYMCIEHUS

HaTypaJ'II:HI:Ie H [CJIBIC Yuciia. HpI/ISHaKI/I JCITNMOCTH I CJIBIX YHUCCII.

Crerens ¢ pallnOHAJIbHBIM ITOKAa3aTCJICM. CBOICTBa CTCIICHMU.



Jlorapudm uncna. [lecsTuunsie 1 HaTypalIbHbIE JOTapu(MBI.

YpaBHeHNs M HEPABEHCTBA

[IpeoOpazoBaHue BBIpaKEHUH, COACPKALINX JTOTapUPMEI.

[IpeoOpazoBaHue BRIpAKEHHIA, COJEPIKAIINX CTENIEHH C PAlMOHATFHBIM TIOKa3aTeJIeM.

[Tpumeps! TPUTOHOMETPUYECKHUX HEPABEHCTB.

[lokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPABEHCTBA.

Cucrembl THHEHHBIX YpaBHEHUH. PemieHne mpuKkiIagHpIx 3a1a4 ¢ TOMOIIBIO CHCTEMBI INHEHHBIX ypaBHEHHH.
CucteMbl ¥ COBOKYITHOCTH PallMOHANBHBIX YPaBHEHUN U HEPABCHCTB.

[IpuMeHeHne ypaBHEHHI, CICTEM M HEPAaBEHCTB K PEIICHHIO MaTEMAaTHYECKUX 3aJad W 3a/ad U3 pa3Iu4yHbIX oOnacTei
HayK{ U peaIbHOH JKU3HU.

DYHKIHHU U rPaUKU

@Oynkuus. [epuonnueckne GyHkmmu. [IpomexyTkn MOHOTOHHOCTH (DyHKIMH. MakCUMyMbl U MHHUMYMBI (DyHKIIUH.
Haubonbiee 1 HanMeHblIee 3HaUeHUE (DYHKIIUU HA TIPOMEKYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOWCTBA U rpaduKy.
[lokazarenbHas u morapudmudeckas QyHKINH, X CBOWCTBA U TPpadUKH.
Hcnonp3oBanue rpaukoB GYHKIHMN U PEIICHHs] YPaBHEHUH U TMHEHHBIX CHCTEM.

Hcnonb3oBanue rpagukoB GyHKIUH AJ1s1 HCCIIE0BAHKS MTPOIIECCOB M 3aBUCUMOCTEH, KOTOPBIE BOSHUKAIOT TP PEIICHUH
3a/1a4 U3 JPYTUX YIeOHBIX MPEAMETOB U PeabHON )KH3HH.

Havaya MaTeMaTH4eCKOro aHAIN3A
HenpepsoiBable GyHKIINU. MeTol HHTEPBAIOB JIJIsl PELICHUS] HEPABEHCTB.
[IponsBognas pynkuu. ['eomeTprudeckuii 1 GU3NIECKHUA CMBICIT TIPOU3BOTHOM.

[TponsBoaHble AreMeHTapHBIX (QyHKIMA. DopMysIsl HaXOXKICHUS MPOM3BOTHON CyMMBI, NMPOHM3BEICHUS W YaCTHOTO
(hyHKIHA.

HpI/IMeHCHI/Ie HpOI/I3BOI[HOI>i K UCCIICOOBAHUIO (bYHKLII/Iﬁ Ha MOHOTOHHOCTbH U 3KCTPEMYMBI. HaXO)K,Z[eHI/IC HanOOJIBIIETO U
HaAMMCHBIICTO 3HAYCHUSA q)YHKIII/H/I Ha OTPE3KE.

[IpuMeHeHne TpOK3BOIHOM ISl HAXOXKACHUS HAMIIYYILEro PelieHns B MPUKIIAIHBIX 3a7a4ax, A ONPeeIeHHs] CKOPOCTH
mpoliecca, 3aJaHHoro (GopMyJIol Win rpad)uKkom.

[lepBooOpa3znas. Tabnuna nepBooOpa3HbIX.

WnTerpan, ero reomerpuieckuii u GU3NUECcKuil cMbIcil. Brruncnenue nnaterpana no popmyne Hetorona—JleitOnuna.
COJAEPXAHHME YYEBHOI'O KYPCA

10 KITACC

IIpsiMbIe B MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTepeOMETpHH. Touka, mpsmas, IDIOCKOCTh, MPOCTPaHCTBO. lloHsATHE 00 akcMOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIACACTBUS U3 HUX.



B3anmuoe pacrionoskeHue MpsSMBIX B MPOCTPAHCTBE: MEPECEKaIoIrecs, MapajulebHble U CKPEIIUBAIOIHECS MPsMBIE.
[TapannenbHOCTh MPSAMBIX U IUIOCKOCTEN B MIPOCTPAHCTBE: MapaIeNIbHBIC MPSIMbIC B IPOCTPAHCTBE; MapaJICIBHOCTD TPEX
MPSIMBIX; MapaJUICNAbHOCTh OPSAMON M IUIOCKOCTH. YTIBI C COHANpPaBICHHBIMH CTOPOHAMH; YIOJl MEXIY MPSMBIMHU B
npocTpaHcTBe. llapaienbHOCTh IJIOCKOCTEW: TMapajuielibHble IUIOCKOCTH; CBOWCTBA IapajuieNIbHBIX IJIOCKOCTEH.
[Ipocreiimme npocTpaHCTBEHHBIC (PUTYPHI HA IIOCKOCTH: TETPA3AP, KyO, MapaiesieuIe l; TOCTPOSHUE CEYCHUH.

[leprieHAUKYIAPHOCTH MPSMON W IUIOCKOCTH: MEPIEHINKYJISPHBIE MPSMBIE B IPOCTPAHCTBE, MPSMBIE TapalljIeIbHbIE U
NEePHEHANKYISIPHbIE K IUIOCKOCTH, NpPU3HAK MEPHCHAMKYJISIPHOCTH TPSMONM M TUIOCKOCTH, TEopeMa O MpsSMOH
MEPIICHANKYISPHON TUIOCKOCTH. YTJIBI B TMPOCTPAHCTBE: YIOJd MEXAY MPSMOW ¥ IUIOCKOCTBIO; IBYTPAHHBIA yTOI,
JIUHEHHBIN yron AByrpaHHoro yria. [lepneHauKynsp U HAKIOHHBIE: PACCTOSHHUE OT TOYKHU JO TIIOCKOCTH, PACCTOSIHUAE OT
OpsIMOM 70 TUIOCKOCTH, TIPOSKIUsA (UTYpBl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh  IIOCKOCTEH: TMPHU3HAK
MIEPIICHINKYISIPHOCTH IBYX TUIOCKOCTEH. Teopema o TpEX MeprneHanKyIsIpax.

MHororpaHHUKH

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBIIYKJIbIE U HEBBITYKJIBIE MHOTOTPAaHHUKHU; pa3BEPTKa
MHororpanHuka. [Ipu3ma: N-yronpHas mpu3Ma; TpaHd M OCHOBAHUS MPHU3MBI; TIpsSMasi M HAKIIOHHAS MIPU3MBL; OOKOBas U
MOJIHAsA TMOBEPXHOCTh MpusMbl. llapamnenenunen, npsMOyrojibHbIA Mapajuienenunen M ero cpoiictsa. [lupamupa: n-
yrojibHash MUpaMuja, TPaHd M OCHOBAHHME MUPAMHUIBI; OOKOBas W TOJHAS TMOBEPXHOCTh MMHPAMUIIbI, MMPABWIbHAS WU
yceu€HHasi NUpaMuAa. OJNEMEHTbl NpU3Mbl U nHpaMuibl. [IpaBUIIbHbIE MHOTOTPAHHUKH: IOHSTHE MPaBHIBHOTO
MHOTOTPaHHUKA; MpaBUJIbHAS MpU3Ma W MpaBUIbHAsA MUPAMUA; MPaBUIbHASA TPEYroJibHAas NMUpaMHUAa W MPaBUIIbHBINA
Terpadap; kyo. llpeacrapnenue o MpaBMIIBHBIX MHOTOTPaHHUKAX: OKTadIp, AOACKadAp U uKocadap. CedeHus: Mpu3Mbl U
NUPaMUIbL.

CummeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHTENBHO TOYKH, NPSAMOH, IUIOCKOCTH. ODJIEMEHTHl CHUMMETPHH B
UpaMuaax, napanenenunenax, NpaBUIbHbIX MHOTOIpaHHHUKAX.

Brruncnenne 3meMeHTOB MHOTOTPAaHHHKOB: pEOpa, amaroHamw, yriel llmomazs OOKOBOI IMOBEPXHOCTH W IOJHOM
MOBEPXHOCTH MPSIMOM NMPHU3MBI, IUIOMIAAb OCHOBAHWH, TeopeMa O OOKOBOW MOBEPXHOCTH MpPAMOW MpuaMbl. [lnomank
OOKOBOH MOBEPXHOCTHU M IMOBEPXHOCTH MIPABUIIBHOM MUPaMHIBI, TEOpEMa O IJIOMAAN yceu€HHON nupamusl. [lonstue 06
00béMe. OOBEM MUPaMUJIBI, TPU3MBIL.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOIICHHUS MEXKIY TUIOIMIAIMU MIOBEPXHOCTEH, 00bEMaMH MMOTOOHBIX Tell.
11 KIIACC
Tena Bpamennst

Hunuaapuyeckas MOBEPXHOCTh, O0pa3yrollie IMIMHAPUIECKONH MOBEPXHOCTH, OCh IMIMHAPUYECKOW IOBEPXHOCTH.
HunuHap: ocHOBaHUS M OOKOBast MOBEPXHOCTh, 00Pa3yoIas U OCh; TIOIAAb OOKOBOH U MOJIHOM MOBEPXHOCTH.

Konuueckast moBepXHOCTh, 00pa3yrolnue KOHUIECKOH MOBEPXHOCTH, OCh U BEpIIIMHA KOHMYECKOW moBepxHocTH. KoHyc:
OCHOBaHME W BepIIMHA, O0Opasyromas W OCh; IUIOMIaJb OOKOBOW W TIOJHOM TIOBEPXHOCTH. Y CEUYEHHBINH KOHYC:
00pasyrolue 1 BBICOTa; OCHOBaHUS M OOKOBas IOBEPXHOCTb.

Cq)epa " miap: UeHTp, paanyc, AMaMeTp, IIoIaab NOBEPXHOCTH C(bepm. Bzaumnoe PpacrojIoKCHue C(i)epI:I 1 IIJIOCKOCTH,
KacaTCiabHas IJIIOCKOCTh K C(bepe; miomanab C(l)epI)I.

I/I306pa)KCHI/Ie TCJI BpalllCHUA Ha IMJIOCKOCTH. Pa3BépT1<a OWIMHAPA U KOHYCA.

KomOuHanmu Ten BpaimieHHMss ¥ MHOT'OTPaHHUKOB. MHOTOTpaHHUK, OTMHMCAaHHBIA OKoJO cdepsl; cdepa, BHHcaHHAS B
MHOI'OI'PaHHHUK, WY TEJIO BPAILLCHHUS.

[lonsite 00 o6béMe. OcHOBHBIE CBOMCTBa 00bEMOB Tenl. Teopema 00 00BEME MPSIMOYTOJILHOTO Mapajuieenunena u
cieactBus u3 He€. OOBEM UMUHIPa, KoHyca. O0bEM mapa u riomans cepsl.

HOZ[O6HBI€ TCJIa B IIPOCTPAHCTBE. CooTHoeHHS MCKAY IUIomagasiMu HOBCpXHOCTeﬁ, 00BéMaMu HO,Z[O6HI>IX TCII.



Ceuenns mwiuHApa (MapauIeNbHO W IMEPICHAWKYISIPHO OCH), CEUCHHUS KOHyca (MapajyieIbHOE OCHOBAaHHUIO W
MPOXOJISIIee Yepe3 BEPIINHY ), CEUCHUS I1apa.

BeKTprI U KOOPAMHATHI B ITIPOCTPAHCTBE

Bekxrop Ha mimockoct u B mOpocTpaHcTBe. CIOXEHHE M BBIUUTAHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHCIIO.
Paznoxenue BekTopa mo TpéM HeKOMIUTaHApHBIM BekTopam. [IpaBmiio mapamnenenumnena. Pemmenne 3amad, CBI3aHHBIX C
MPUMEHEHUEM TpaBWJI AEUCTBUM ¢ BekTopamu. [IpsMoyronbHas cucTteMa KOOpAWHAT B IpocTpaHcTBe. KoopauHatel
Bektopa. I[IpocTeiimme 3amaum B KOOpAWMHATAaX. YTON MeXay BekTopamu. CKalsipHOE NPOM3BEICHHE BEKTOPOB.
Brruucnenue yrioB Mexay OpSIMBIMU U IIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN METOM MIPU PEIICHUN TeOMETPUUCCKUX
3ajad.

IINIAHUPYEMBIE PE3VIJIBTATHI

OcBoenne ydeOHOro mpeaMmeTa «MaTemMaTHKa» ODKHO OOECTIedMBaTh TOCTHIKEHHE HAa YpPOBHE CPETHEr0 OOIIero
00pa30BaHUs CIEIYIOIINX JUYHOCTHBIX, METAITPESIMETHBIX U TIPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOR:

JIMYHOCTHBIE PE3VJIbTATBI
JImuHOCTHBIE PE3yNbTaThl OCBOEHHS IPOTPaMMBbl ydeOHOro npenmera «MareMaTuka» XapakTepU3yOTCs:
['paxxnanckoe BocuTaHue:

c(OPMHUPOBAHHOCTBIO TPAXKIAHCKOH TO3WIMH OOYYaroIIerocss Kak akTUBHOTO M OTBETCTBEHHOTO 4WIEHA POCCHUHCKOTO
0011eCTBa, NPEACTaBICHUEM O MaTEMaTHYECKUX OCHOBaX ()YHKLMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHUH, IPOLEAYD
IPaXJaHCKOTO 00IIecTBa (BBHIOOPHI, ONPOCH M Mp.), YMEHHEM B3aWMOJICHCTBOBATh C COLMAJIbHBIMH HHCTUTYTaMH B
COOTBETCTBHU C WX QYHKUIHUSIMH U Ha3HAUCHUEM.

HanI/IOTI/IHGCKOC BOCIIMTAHHUC:

c(hOpPMHUPOBAHHOCTHIO POCCHICKON TPaKJAHCKOW WACHTUYHOCTH, YBKEHHS K ITPOILIOMY W HACTOSIIEMY POCCHHCKON
MAaT€MaTHUKH, IEHHOCTHBIM OTHOUIEHUEM K JIOCTUXKEHHSM POCCHHUCKHMX MAaTEMAaTUKOB U POCCUHCKOM MaTeMaTHYECKOU
ILIKOJIBI, K MCIIOJIb30BAHMIO 3TUX JOCTHXEHUH B IPYTUX HAyKaX, TEXHOIOTHUAX, CPepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHNUEM OYXOBHBIX I.IeHHOCTefI pOCCHﬁCKOFO Hapoaa, C(l)OpMI/IpOBaHHOCTI)I-O HPAaBCTBCHHOT'O CO3HAHUA, STUYCCKOI'O
MMOBCACHUSA, CBA3AHHOI'O C NPAKTUYCCKUM IMPUMECHCHUEM ):[OCTI/I)KCHI/II\/'I HayKu U JCATCIIBHOCTBLIO y‘IéHOI‘O; OCO3HaHHUEM
JIMYHOT'O BKJIaZla B IIOCTPOCHHUEC YCTOI\/'I‘II/IBOFO 6yz[y1uer0.

DcTeTHUECKOE BOCIIUTAHUE:

OCTETUYCCKUM OTHOHUICHUEM K MHPY, BKIIOYad OICTETUKY MATEMaTHUYCCKUX 3aKOHOMepHOCTeI>’I, O6’beKTOB, 3ajgay,
pemeHHﬁ, paccyxc;[eHI/Iﬁ; BOCIIPUHUMYUBOCTBIO K MATECMATUYCCKUM ACIICKTAM PA3JINYHBIX BUJOB UCKYCCTBA.

dusnueckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHATh MaTeMaTHYeCKHe 3HaHWsS B WHTEpecax 370poBOro M 0Oe3omacHoro oOpasza
KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3[IOPOBBIO (3I0pPOBOE MHUTAaHWE, COATTAHCHPOBAHHBIN PEXUM 3aHITHH U
OTAbIXa, peryispHas Qusnyeckas axKTHBHOCTB); (DM3MYECKOTO COBEPILECHCTBOBAHUS, MpPU 3aHATUSAX CHOPTHUBHO-
03J0POBUTENIBHON AESITEIBHOCTBIO.

TpyaoBoe BocliuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM I[EHHOCTH TPYJOJIIOOMS, WHTEPECOM K Pa3NNYHBIM chepam mpodeccuoHanbHON
JIeSITEIIBHOCTH, CBSI3aHHBIM C MaTEeMAaTHUKOW W €€ MPUIOKEHUSIMH, YMCHHEM COBEpIIATh OCO3HAHHBIA BBIOOp Oymyrein
npodeccuu U Pean30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CITOCOOHOCTHIO K MATEeMAaTHUECKOMY
00pa30BaHUI0O U CaMOOOPA30BAHHMIO HA MPOTSKCHUM BCEH >KU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUH
MPAKTHYECKUX 3a/1a4 MaTeMaTHIECKON HAIpaBIEeHHOCTH.



DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHUCCKOW KYIBTYphl, MOHUMAHHUEM BIHSHHS COIMATBHO-9KOHOMHUYCCKHX MPOIIECCOB Ha
COCTOSIHUE TPUPOJHOW W COIMAJIBHON Cpeibl, OCO3HAaHHUEM TJO0AJbHOTO XapaKTepa O3KOJOTHYECKUX Ipo0IieM;
OpHEHTAallMell Ha NPHUMEHCHWE MATeMATHUYSCKMX 3HAHWU I PEIIeHHS 3a7ad B OOJIACTH OKPYXKAIOIIEH Cpepbl,
TUTAHUPOBAHUS TIOCTYIKOB M OIIEHKH X BO3MOXKHBIX MOCJIEICTBUMN JIUISI OKPYKAIOIIEH CpPEIbl.

HGHHOCTI/I HAay4YHOI'O IMO3HAHU:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW
MPAKTUKU, TTOHUMaHUEM MAaTEeMaTHYeCKON HayKd Kak c(epbl YEIOBEUSCKOW IEATCIILHOCTH, ITANoOB €€ pa3BUTHI U
3HAYUMOCTH IS Pa3BUTHS IMBIJIN3AIMN; OBIAJCHHEM S3BIKOM MAaTeMAaTUKA W MaTEeMaTHYeCKOW KYJIbTYpOH Kak
CpPEICTBOM IIO3HAHUS MHpPA; TOTOBHOCTBIO OCYIIECTBISTH MPOEKTHYIO U HCCICAOBATENBCKYIO JEATEIBbHOCTD
WHAWBHUIyaJFHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHMS MpOrpaMMbl y4deOHOro mpenmera «MaTeMaTUKay XapaKTepU3yHOTCs
OBIIQZICHMEM YHHBEPCAJIbHBIMU MO3HABATEIHHBIMU IEHCTBUSAMH, YHHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSMH,
YHHMBEPCAJIbHBIMU PEryJIITUBHBIMU ACHCTBUAMHU.

1) YHuBepcasbHbIC TO3HABATEIbHBIC JICUCTBUS, 00eCHeynBalOT (OPMUPOBaHUE Oa30BBIX KOTHHTHUBHBIX MPOLIECCOB
oOydaromuxcsi (OCBOGHHE METOJIOB ITO3HAHHS OKPYXKAIOLIEro MHpPa; MPUMEHEHHE JIOTHYECKHX, HCCIIETOBATEILCKIX
orepanuii, yMeHuii paboTarh ¢ HHpOpPMALUEH).

Ba3oBrle tornueckue qeicTBUA:

BEISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIE NMPU3HAKA MAaTEMATHYECKUX OOBEKTOB, MOHATHH, OTHOIICHHHA MEXTY
MOHATUAMY; (OPMYJIUPOBATh OIPEICIICHUS IOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM MPHU3HAK KiacCU(UKAIINHY,
OCHOBaHWSI JiJ1s1 0000IIIEHNS U CPAaBHEHUS, KPUTEPUHU ITPOBOIUMOTO aHAIN3a,

BOCIIpUHUMATD, Q)OpMYJ'II/IpOBaTB n HpeO6pa3OBBIBaTB CYXKACHHUA: YTBECPAUTCIBHBIC W OTPULATCIBHLIC, CAWMHUYHBIC,
YaCTHBIC U 06]_[[1/16; YCJIOBHBIC,

BBIABIATE MATCMATHYCCKHUE 3aKOHOMCPHOCTHU, B3aWMMOCBA3HM W NPOTUBOPEUYHA B (I)aKTaX, JaHHBIX, HaGHIOILeHI/ISIX n
YTBCPXKACHUSX, MPEAJIaraTb KpUTCPpUUN IJIA BBISABIICHUA 3aKOHOMepHOCTeﬁ nu HpOTHBOpe‘IHﬁ;

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
ApryMEeHTalUI0, IPUBOANUTL NPHUMEPHI U KOHTPIPUMCEPHI; 000CHOBBIBATH COOCTBEHHEIE CYKACHHA U BBIBOJBI;

BBIOMpaTh croco0 perieHus: yueOHOH 3agaum (CpaBHMBATh HECKOJBKO BapHUAHTOB pEIIEHHs, BBIOMpaTh HauboJjee
MOAXOSAIINNA C YIETOM CaMOCTOSITENIbHO BBIICTICHHBIX KPUTEPHUEB).

bazoskie HUCCICA0BATCILCKHUE }_Ief/iCTBI/ISIZ

WCITIONIB30BaTh BOMPOCHI KaK HCCIENOBATEILCKUN HHCTPYMEHT TO3HAHUS, (OPMYIHMPOBATH BOMPOCHI, (UKCHPYIOIIHE
NPOTUBOpEYre, NpolJieMy, yCTaHAaBIMBATh HCKOMOE M JaHHOE, (QOpPMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3ULINIO0, MHEHHE;

MPOBOJIUTH CaMOCTOSATEIBHO CILUIAHUPOBAHHBIM OSKCIIEPUMEHT, WCCICIOBaHHE II0 YCTAHOBIICHUIO OCOOEHHOCTEH
MaTEeMaTHYECKOro O0beKTa, SBJACHMS, IMPOLECCa, BBIABICHHIO 3aBUCUMOCTEH MEXIy OObEKTaMH, SBJICHUSIMHU,
MPOLIECCAMU;

CaMOCTOATCIIBHO (bOpMy.]'II/IpOBaTB O606H.[€HI/I$I " BBIBOJBI IO PE3yJibTaTaM HpOBe,I[éHHOFO Ha6J’IIO,Z[CHI/I$I, HUCCICO0BaHMus,
OLICHUBATH JOCTOBCPHOCTH NOJYUYCHHBIX PE3YyJIbTATOB, BLIBOJAOB U O606H.[€HPII71;



MIPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE IIPOIECCA, a TAKXKe BBIIBUTATh TPEATIONIOKEHHS O €ro pa3BUTHH B HOBBIX
YCJIOBHUSIX.

Pabota ¢ uadopmarueii:
BBISBJISITH JE(UIUTH HH()OPMAIIUK, TAHHBIX, HEOOXOAMMBIX I OTBETA HAa BOIIPOC | JUIS PEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIUIO M3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJIU3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH
WH(GOPMAITUIO PAa3TUIHBIX BUAOB U (JOPM MPEACTABICHNUS;

CTPYKTYpHPOBATh HH()OPMAIIHIO, IPEICTABIATE €€ B Pa3IMUHBIX (popMax, HILUTIOCTPUPOBATH TpaduiIecKu;
OLIEHUBAThH HAAEKHOCTH MHPOPMALIUH IO CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2) YHuBepcalibHble KOMMYHHKATHBHBIC ICHCTBHS,  00eCrevnBalOT  CHOPMHPOBAHHOCTH  COIMATBHBIX  HABBIKOB
00yJaroIIUXCS.

OO1eHue:

BOCIIPHHUMATDH U (POPMYJIUPOBATEH CY>KACHUS B COOTBETCTBUH C YCJIOBHSIMHU U LIEISIMHU OOLICHUS; ICHO, TOYHO, TPAMOTHO
BBIpaXkaTh CBOIO TOYKY 3PEHHA B YCTHBIX M IHCBMEHHBIX TEKCTaX, AAaBaTh MOSICHEHUS IO XOXy pPEIIEHUS 3ahauH,
KOMMEHTHPOBATh MOJTy4YeHHBIN pPe3yibTar;

B X0JIe 00CYKJIEHHS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKITaeMOl TeMbI, TPoOIEeMBbl, pelIaeMOi 3a/1a4i, BHICKa3bIBaTh
WJiey, HalleJIeHHbIe Ha TOMCK PELIEHUs; COMOCTaBIATh CBOM CYXACHHUS C CYXICHUSAMHU JPYTHX YYAaCTHHKOB JUAJIOTa,
00HapyXHUBATh Pa3INyHe U CXOACTBO MO3ULMIL; B KOPPEKTHON hopme HOpMyINPOBATh PA3HOIIACHUS, CBOU BO3PAXKEHUS,

NPEACTABIATh PE3YJIbTaThl PEIICHHs 3aaud, SKCIIEPUMEHTa, HCCIEHOBAHMs, IMPOEKTa; CaMOCTOSATENIHHO BBIOMpATh
(bopMar BEICTYIUICHHS ¢ YIETOM 3a1a4 NPE3CHTAlUU 1 0COOEHHOCTEH ayAUTOPHH.

CoTpyAHUYECTBO:

MOHUMATh W UCIOJIL30BaTh MPEHMYIECTBA KOMaHIHOW M MHIMBHIYaTbHOW pabOTHI MpU pEIICHHH YYeOHBIX 3aJ1ad;
MPUHUMATEL [EJIb COBMECTHOHN JIEATENbHOCTH, TUIAHUPOBATh OPraHU3alHIi0 COBMECTHOH padOThI, pacHpenessiTh BHIIBI
paboT, 1oroBapuBaThHCs, 00CYKIATh MPOLIECC U PE3YJIbTaT PabOThI; 0000IIATh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX Gopmax padoThl (00CyXaeHMsI, 0OMEH MHEHHMH, «MO3TOBbIE IITYPMBI» U MHBIC); BBHIOJIHSITDH
CBOIO 4acTh pabOThI M KOOPAWHUPOBATH CBOW JICHCTBUS C JAPYTMMH WIEHAMH KOMAaH]BI; OICHWBATh KadyeCTBO CBOETO
BKJIa/1a B OO NPOIYKT O KPUTEPUSIM, CHOPMYIMPOBAHHBIM yYaCTHUKAMH B3aUMOJCHCTBHSL.

3) YHuBepcalibHbIC pery sITHBHBIC ACHCTBUS, 00eCIIeYnBalOT (OPMUPOBAHHE CMBICIOBBIX YCTAHOBOK W JKU3HEHHBIX
HAaBBIKOB JINYHOCTH.

CaMOOpFaHI/BaHI/IHZ

COCTaBIISITH IIJIaH, AITOPUTM pENICHUs 3aJa4d, BBIOMpATh CHOCOO pelieHHs ¢ Y4ETOM HMEIOLIUXCS PECYpCoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BapHAHTHI pEIICHUH C y4€TOM HOBOH MH(OpMAILKH.

CaMOKOHTpPOJIB:

BJIaJICTh HaBBIKAMH T03HABATEIILHON pedIEKCHN KaK OCO3HAHMSI COBEPIIIAEMbIX JECHCTBUI U MBICIIUTEIBHBIX HPOIIECCOB,
HX PE3yJIbTaTOB; BIAAETh CIIOCOOAMH CaMOITPOBEPKHU, CAMOKOHTPOJIS MPOIIecca U pe3yJibTaTa PELICHUsS MaTeMaTHYeCKON
3a7a4u;

nNpeaABUACTE TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIPpU PCHICHUHN 3ada4d, BHOCUTHb KOPPCKTUBLI B ACATCIBHOCTL Ha
OCHOBEC HOBBIX 06CTO$ITCJ'H:CTB, JaHHBbIX, Haﬁ}.‘[eHHHX OI]_II/I60K, BBISIBJICHHBIX pr,[[HOCTCﬁ;

OIICHUBATh COOTBETCTBUE pE3yjibTaTa IEIU W YCIOBUSAM, OOBSACHATH MPHUYUHBI JTOCTIKCHHS WIA HEIOCTHKCHHS
Pe3yIbTATOB JAEATEIILHOCTH, HAXOJUTh ONIHOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



IMPEJIMETHBIE PE3VYJIbTATHI

OcBocHue yqe6H0ro Kypca «Anre6pa 1 Havajla MaTCMAaTUYCCKOI'0 aHaJlin3a» Ha YPOBHC CPCAHCTO 061].[61"0 O6pa3OBaHI/I$I
JOJIXKHO o0ecreynBaTh JOCTHIKCHUC CICAYIOIINUX ITPECIAMETHBIX O6pa30BaTeJIBHBIX PE3YIbTATORB!:

10 KJIACC

Yuciia 1 BLIYMCJIEHHS

OneprpoBaTh MOHATHUAMU: PAOHATLHOE U JCHCTBUTEIIHFHOE YMCIIO, OOBIKHOBEHHAS M IECATHYHAS APOOH, IPOIICHTHL.
BrimmonaaTs apudMeTHIeCKHe ONIEPAIiH ¢ PAMOHATLHBIME U JCHCTBUTEIPHBIMH YHCITAMH.

BeimonHaTh npuOIMKEHHBIC BBIYMCICHYSI, UCIIONB3Ys NpaBUjia OKPYIJICHUS, JeNIaTh NMPUKHUIKY M OLEHKY pe3ysbraTra
BBIUHCIIEHUH.

OmnepupoBaTh MOHIATUSME: CTETICHB C LEJIBIM ITOKa3aTeneM; CTaHAapTHas GopMa 3aich ACUCTBUTENBHOTO YHCIIa, KOPEHb
HaTypaJlbHOW CTETEHH; HUCIIOIb30BaTh MOAXOINIYI0 (POPMY 3aIICH ACHCTBUTENBHBIX YUCEN IS PEIICHUS PAKTUIECKUX
3a]1a4 U PEACTaBICHUS JaHHbBIX.

OmnepupoBaTh MOHATHSIMHU: CUHYC, KOCHHYC M TaHI'€HC MPOM3BOJIBHOIO YIJIa; UCIONb30BaTh 3alMCh MPOU3BOJILHOIO yIJia
4yepe3 oOpaTHbIe TPUTOHOMETPUIECKHE (PYHKIHH.

ypaBHeHHﬂ N HEPpABCHCTBA

OmnepupoBaTh MOHATHSIMHU: TOKAECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIOE, PallMOHAIbHOE, HPPALMOHAIbHOE YpaBHEHHE,
HEPaBEHCTBO; TPUTOHOMETPHUYECKOE ypaBHEHHE;

BrimonusaTs npeoOpa3oBaHUs TPUTOHOMETPUUYECKHUX BBIPAKEHUH U pellaTh TPUTOHOMETPHUECKUE YPABHEHHUSL.

BrimonssaTs npeodpa3zoBaHusl LEIbIX, PAMOHAIBHBIX U UPPALIMOHANBHBIX BBIPAKCHUH U pelllaTh OCHOBHBIC TUIIBI LEIIBIX,
pPalMOHAIBHBIX U HPPALMOHAIIBHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS W HEPaBEHCTBA JJIS PEHICHUS MaTeMaTHYeCKHUX 3a/1a4 U 3a/1a4 U3 Pa3InyHBbIX o0nacTel HayKd U
pEabHOM KU3HU.

MO,Z[GJ'IPIpOBaTB PCAJIbHBIC CUTyallul Ha A3bIKC anre6pLI, COCTABJIATH BBIPAXKCHUS, YPABHCHU, HCPABCHCTBA 110 YCJIOBHUIO
3aaa4u, UCCICA0BATh ITOCTPOCHHBIC MOJC/IN C UCIIOJIb30BAHUEM aIlrapara aJIFe6pI)I.

DYHKINU U TPaUKU

OmnepupoBaTh NOHATHAMU: (YHKUHMS, CHOCOOBI 3amaHusi (yHKUMH, OOJIACTh ONPEAETICHUS M MHOXKECTBO 3HAYEHUH
¢dbyHkumy, rpaguk GyHKIHMN, B3aKMHO 00paTHbIE (YHKITUH.

OnepupoBaTh MOHATUSMH: YETHOCTh X HEYETHOCTh PYHKIHMH, HYJIM (QYHKIHH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA.
Hcnonb3oBaTh rpaduky GyHKUMH 111 peIeHUs] ypaBHEHHH.
Ctpouth ¥ YuTaTh rpadUKH TMHEHHON QYHKIMH, KBAIPATUIHOW QYHKIIUH, CTETIEHHON QYHKIIMHU C [EJIBIM TIOKa3aTeNeM.

Hcnonb3oBath rpaduku QyHKOMHA A7 MCCIEIOBaHHUs IMPOLECCOB M 3aBUCHUMOCTEH NPH pelleHHH 3afad M3 IPYTrux
Y4eOHBIX MPEIMETOB U PEANbHOW )KH3HU; BHIPAXKaTh POPMYJIaMH 3aBUCHIMOCTH MEXTy BETHUYUHAMH.

Hauana MmaTeMaTH4ecKoro aHajamn3a
OHCpI/IpOBaTI: IOHATHAMMU: ITIOCJICAOBATCIIBHOCTD, apI/I(bMCTI/ILIeCKa}I 1 TCOMCTPUUCCKaA MPOrpeCCuu.

OmnepupoBaTh MOHATUSMH: OSCKOHEUHO YOBIBAIOIIASi T€OMETPHYECKas MPOrpeccusi, cymMMa OECKOHEYHO YyOBIBaromien
TFe€OMETPHUYECKON MTPOTPECCHH.

3a,I[aBaTB MoCJICAOBATCIIbHOCTU PA3JIMYHBIMHA crocobamu.



Hcnonb3oBaTh CBOMCTBA MOCIEA0BATEILHOCTEN U MMPOTPECCHUM 11 PELIEHUS pealbHbIX 3a]1ay MPUKIIAHOTO XapaKTepa.
MHoxkecTBa U JIOTUKA
OnepupoBath MOHATUSIMU: MHOKECTBO, OTIEpAIllX HAJ MHOXKECTBAMU.

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBI ammapar IjIsl ONMHMCAaHUS PeallbHBIX MPOIECCOB W SIBIICHUM, TPU PEIIeHUN
3aja4 U3 Ipyrux y4yeOHBIX MPEIMETOB.

OmnepupoBaTh MOHATUSAMU: OTIPEIEIICHIE, TCOPEMa, CIEICTBHE, TOKA3aTEILCTBO.
11 KJITACC
Yucia 1 BLIYUCIEHUA

OHCpI/IpOBaTB IMOHATUAMMU: HATYPAJIbHOC, LCJI0C YUCIIO; MCIIOJb30BATh MPU3HAKH ACIUMOCTU LCIIbIX YHCECI, PA3JIOKCHUC
4urciia Ha IPOCThIC MHOKHUTCIIN IJIA PCHICHUA 3a/4a4.

OneprpoBaTh MOHATUEM: CTENIEHb C PallHOHAILHBIM MTOKa3aTeNleM.
OmnepupoBaTh MOHATUAMHU: JOrapr(M YKCIIa, NECITUUHBIE U HATYPajIbHbIE JOTapu (MBI
YpaBHeHMs1 U1 HEPABEHCTBA

[TpuMeHsITH CBOHCTBA CTETIEHH ISl Pe0Opa30BaHus BEIPAKECHUI; OMEPUPOBATh MOHATHIMU: MOKA3aTEIIbHOE YpaBHEHHE
U HEPAaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI TOKA3aTEIBHBIX YPABHEHUI U HEPABEHCTB.

BIMIOJIHATH MpPeoOpa3oBaHUsl BBIPAKEHUH, COAEpKaIIUX Jorapu(Mel; OIMEpUPOBaTh MOHATHUSAMU: JorapupMuyecKoe
B 0 , ;
YpaBHEHHE U HEPABEHCTBO; PELIaTh OCHOBHBIE THIIBI JIOTapU()MUUECKUX YPABHEHUI U HEPABEHCTB.

HaXOZ[I/ITI: peHICHUA HpOCTeﬁMHX TPUTOHOMETPHUYICCKHUX HEPABCHCTB.

OneprpoBaTh MOHATHAMU: CHCTEMa JIMHEHHBIX YPaBHEHUH U €€ pellleHue; UCI0Ib30BaTh CUCTEMY JMHEWHBIX ypaBHEHHIH
JUTS pEeIIEHUs IPAaKTUYECKHX 3a/1ay.

Haxonuts pemenus NpocTEUINX CUCTEM M COBOKYITHOCTEH PAllMOHAJILHBIX YPaBHEHUM U HEPaBEHCTB.

MOI[GHHpOBaTB PCAIBHBIC CUTYallu Ha A3BIKE anre6pbl, COCTAaBJIATH BBIPpAXKCHUA, YPaBHCHUA, HCPABCHCTBA U CUCTEMBEI 110
YCJIOBHIO 3aa"4u, UCCICA0BATh ITOCTPOCHHBIC MOJACIIN C NUCIIOJIb30BAHUCM aIlliapara aJ'Il"e6pBI.

DYHKIHUHU U TPaUKHU

OmnepupoBaTh MOHATUSAMU: IEpUOIUYECKasT (QYHKIHUA, HPOMEXYTKH MOHOTOHHOCTH (YHKUWH, TOUKH 3KCTPEMyMa
¢dyHKIMY, HauOoOJbIlee W HAWMEHbIee 3HAYCHUs (YHKIUM HA TPOMEXKYTKE, HCIOIb30BaTh WX JUIS HCCIIEOBAHUS
¢$byHKUIMY, 3aJaHHON TpaduKOM.

OneprpoBaTh MOHATHSIMH: TpapUKN MOKA3ATEIHHOH, JTOTapUPMUIECKON U TPUTOHOMETPUIECKIX (PYHKINN; H300paxaTh
WX Ha KOOPJAMHATHOM IUIOCKOCTH M HCIIOJIb30BaTh JUISl PEIICHUs] YPaBHEHUH U HEPaBEHCTB.

U3obpaxkaTh Ha KOOPAMHATHOM MIIOCKOCTH TpadUKH JIMHEHHBIX YPAaBHEHUH W MCIIOJIB30BATh UX AJISl PELICHUS! CUCTEMBI
JIMHEVHBIX ypaBHEHUI.

Hcnonbs3oBarh I‘pa(bI/IKI/I (byHKI_II/Iﬁ JJI UCCIICAOBaHUs MTPOLECCOB U 3aBUCHMOCTEH M3 APyrux y‘-Ie6HI>IX JUCIUILINH.
Hauana MmaTeMaTH4ecKoro aHajamnsza

OmnepupoBaTh TOHSATHSAMH: HETpepbiBHAS  (YHKIUS; TPOU3BOIHAS  (YHKIMU; UCIIOJIB30BATh TEOMETPHUYCCKHH
1 GU3NYECKUI CMBICIT TIPOU3BOTHOM TS PEIICHUS 3a/1a4.

HaxoauTh NpOM3BOAHBIC SJIEMEHTApHBIX (QYHKIWH, BBIYUCIATH MPOW3BOJHBIE CYMMBI, INPOHM3BEICHHS, YaCTHOTO
¢byHKUUI.



Hcnonp30BaTh MPOM3BOAHYIO ISl MCCIENOBAHNSA (DYHKIIMM HA MOHOTOHHOCTH W DKCTPEMYMBI, IPUMEHSTH Pe3yIbTaThl
WCCJICIOBAHUS K TTOCTPOCHUIO TPAPUKOB.

Hcnonp3oBath MIPOU3BOJHYIO [JId HaXOXIACHUA HAWITY4YHICro pEHICHUA B IPUKIAJAHBIX, B TOM 4YHCJIC COIUAJIbHO-
OKOHOMHMYCCKHUX, 3aJa4dax.

OmneprpoBaTh MOHATUSAMHE: TIEPBOOOPA3HAS U MHTETPAJT;, TIOHUMATh T€OMETPUIECKUHN U GU3NIECKUIT CMBICIT HHTETpaa.
Haxonute mepBooOpa3HbIe 35IeMeHTapHBIX (PYHKITNI; BRIYHCIATE HHTErpa 1mo (popmyne Heiorona—JleriOHmma.

Pemate IMPpUKIIAAHBIC 3ada4v, B TOM YHUCIIC COIMAJIbHO-DKOHOMHYCCKOIO U (1)I/I3I/I‘IGCKOFO XapakTepa, CpeACTBaAaMU
MaTCMaTHYCCKOI'O aHaJIn3a.

IINIAHUPYEMBIE PE3VYJIBTATHI
JIMYHOCTHBLIE PE3VYJIbTATEI
JInuHOCTHBIE PE3yNbTaThl OCBOEHHS IPOTpaMMBbl ydeOHOro npenmera «MareMaTuka» XapakTepu3yOTCs:
I'paxxnanckoe BocIUTAaHUE:

c(OPMHUPOBAHHOCTBIO TPAXKIAHCKOH TMO3WIMH OOYYaroIIerocsi Kak aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHUHCKOTO
o0r1ecTBa, IpeCTaBIeHHEM O MAaTEMaTHIECKUX OCHOBAaX (DYHKITMOHUPOBAHUS Pa3IUIHBIX CTPYKTYD, SBICHUH, TPOLIEAYP
IPaXJaHCKOTO OO0IIecTBa (BBHIOOPHI, ONPOCHI U IP.), YMEHHEM B3aMMOJICHCTBOBATh C COIMAJLHBIMA HHCTHUTYTaMH B
COOTBETCTBHU C WX QYHKUIHUSIMH U Ha3HAUCHUEM.

HanI/IOTI/IHGCKOC BOCIIMTAHHUC:

c(hOpPMHUPOBAHHOCTHIO POCCHICKON TPaKTAHCKOW WACHTUYHOCTH, YBKEHUS K MPOIUIOMY W HACTOSIIEMY POCCHHCKON
MAaT€MaTHUKH, IEHHOCTHBIM OTHOILIEHUEM K JIOCTUKEHUSM POCCUMCKHX MATEMaTUKOB M POCCHUMCKON MaTeMaTH4YEeCKOU
LIKOJIBI, K HCIIOJIB30BAHHIO OTHX JIOCTHKCHUH B APYIUX HAayKax, TEXHOJIOTHsAX, Chepax SIKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHMUEM IOYXOBHBIX HeHHOCTeﬁ pOCCHﬁCKOFO Hapozaa, C(i)OpMI/IpOBaHHOCTB}O HPABCTBCHHOT'O CO3HAHUA, STUUCCKOI'O
MOBCACHUS, CBA3AHHOI'O C NPAKTUYCCKUM IPUMCHCHUCM I[OCTI/I)KeHI/Iﬁ HAayYKU U ACATCIIbHOCTBIO y‘léHOFO; OCO3HAHHEM
JIMYHOT'O BKJIaZla B ITIOCTPOCHHUEC yCTOﬁ‘IHBOFO 6yz[y1uero.

DCTETHYECKOE BOCIIUTAHHUE:

OCTETUYCCKUM OTHOUICHUEM K MHPY, BKJIKOYad IJCTETUKY MATEMaTUUYCCKUX SaKOHOMepHOCTeﬁ, OGBCKTOB, 3aJa4,
peIHeHPIﬁ, paCCYX(HeHHﬁ; BOCIIPUHUMYUBOCTBIO K MATEMATHUYCCKUM ACIICKTAM PA3JINYHBIX BUJOB UCKYCCTBA.

dusnueckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO YMEHHUS MPUMEHITh MaTeMaTHYCCKUE 3HAHMS B MHTEpPECax 3J0pPOBOTO M 0e30IacHoro obpasa
JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO (3/I0pPOBOE MHTaHUE, COATAHCHUPOBAHHBIM PEKUM 3aHITUH H
OTJbIXa, peryiisipHas (Qu3nYecKkas aKTUBHOCTH); (M3MYECKOTO0 COBEPUICHCTBOBAHWS, IPH 3aHATUAX CIIOPTUBHO-
03/I0POBUTENIBHOM JESTENBHOCTHIO.

TpynoBoe BOoCIIUTaHUE:

TOTOBHOCTBIO K TPYyIy, OCO3HAHHEM IEHHOCTH TPYIOIIOOWS, WHTEPECOM K Pa3IU4HBIM chepam mpodeccHoHaIbHON
JESATEILHOCTH, CBSI3aHHBIM C MATEMAaTUKOH M €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP Oymyiiei
Mpo(ecCUM W PeaTu30BBIBATH COOCTBEHHBIE JKU3HEHHBIC TUIAHBI, TOTOBHOCTHIO U CIIOCOOHOCTHIO K MAaTEMaTHYECKOMY
00pa30BaHUI0 U CaMOOOPA30BAHHMIO HA MPOTSKCHUM BCEH >KU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUH
MPaKTUYECKUX 3a]a4 MaTEMaTUYECKON HAPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:



C(i)OpMPIpOBaHHOCTLIO 3KOJIOTHICCKOM KYyJIbTYpPbl, IIOHUMaHUEM BJIMAHUA COLUAJIBHO-OKOHOMUUYCCKHUX IIPOLECCOB Ha
COCTOSHHUC HpPIpO,Z[HOfI n COLIHaHLHOﬁ CpCabl, OCO3HAHUCM ria00aIbEHOro XapaKkTepa JSKOJIOTMYCCKUX HpO6J’ICM;
OpI/ICHTaLIPIeﬁ Ha TPHUMCHCHHUC MATCMAaTUYCCKUX 3HAHHHI g pelICHUA 3aaad B obmactu OprmaIOH_ICI‘;I Cpcabl,
IIJIaHUPOBaHUA MMOCTYIIKOB M OLUEHKH UX BO3MOXXHBIX IOCJICACTBHM 111 oxpymaromeﬁ Cp€abl.

HCHHOCTI/I HAYYHOI'O ITO3HAHUA:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIONICTO COBPEMECHHOMY YPOBHIO Pa3BUTHs HAyKH U OOIICCTBEHHOM
MPAKTUKH, TTOHUMaHWEM MaTeMaTHYecKON Haykh Kak c(epbl YeTOBEUECKOW MEeATENBHOCTH, ITAloOB €€ Pa3BUTHI H
3HAQUUMOCTHU JUIsI PAa3BUTUS LMBWIM3AIMHU; OBJAJCHUEM S3BIKOM MAaTEMAaTHUKH M MaTEMaTHYECKON KyJIbTYpPOH Kak
CPEICTBOM IIO3HAHUS MHpPA; TOTOBHOCTBIO OCYIIECTBISTH MPOEKTHYIO U HCCICAOBATENBCKYIO NEATEIbHOCTD
WHAWBHUIyaJFHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yNbTaTbl OCBOCHMS MPOrpamMMbl y4deOHOro mpenmera «MaTemMaTuKay XapaKTepU3yrTCs
OBJIAJICHUEM YHUBEPCAIBHBIMU IIO3HABATEIBHBIMY ICHCTBUAMH, YHHBEPCAIBHBIMH KOMMYHUKAaTUBHBIMH JCHCTBUSIMU,
YHUBEPCAIBHBIMU PETYJIATUBHBIMU JEHCTBUSIMH.

1) VHuBepcasbHble IO3HABATEIbHBIC JCHCTBHS, O00ECIEYUBAIOT (OPMHUPOBaHHE 0a30BBIX KOTHHTHBHBIX IPOLIECCOB
oOyyvaromuxcsi (OCBOGHHE METOJIOB TO3HAHHS OKPY)KAIOLIETO MHpPA; NPUMEHEHHE JIOTHYECKHX, HCCIe0BaTEIBCKUX
ofieparuii, yMeHul paboTaTh ¢ HHpOpMAIHEH).

ba3oBrie mornueckue AeiCTBUS:

BEISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIC TNMPU3HAKH MATEMATHYECKHX OOBEKTOB, MOHATHH, OTHOIICHHH MEXIY
MOHATHSIMU; (OPMYJIUPOBATh OIpENeSiCHUs TOHSATHH; YCTaHABIMBATh CYHIECTBEHHBIM MpPU3HAK KiIacCHU(HKALINY,
OCHOBaHUS ISl 000OIIEHNS W CPABHEHUS, KPUTEPHUH ITPOBOIMMOTO aHAJIH3a,

BOCIIPUHUMAaTh, (OPMYJIUPOBaThH U MPeoOpPa3OBBIBATh CYXKJICHHUS: YTBEPIAUTEIbHBIC M OTPHUIIATEIbHbBIC, CAUHUYHBIC,
YacTHBIE U OOIIHE; YCIOBHEIE;

BBISABJIATD MATCMATUYCCKHUC 3aKOHOMCPHOCTH, B3aWMMOCBA3U U IMPOTUBOPCUHUA B (I)aKTaX, JaHHBbIX, HaGJ’IIO,Z[GHI/IHX n
YTBCPXKACHUSX, MPEAJIaratb KpUTCPpUUN IJIA BBISABIICHUA 3aKOHOMGpHOCTGﬁ n HpOTHBOpe‘IHfI;

JIeNIaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKITFOUEHHIH
10 aHAJIOTHH;

MMpOBOAUTE CaAMOCTOATCIIBHO A0KA3aTCIbCTBA MATEMATUYCCKUX yTBep)KI[eHI/Iﬁ (HpHMBIe n OT HpOTI/IBHOFO), BBICTpanBaTh
ApryMeHTaluIo, IpUBOANTL NPHUMEPHI U KOHTPIPUMEPHI; 000CHOBEIBATE COOCTBEHHEIE CYKACHHA U BBIBOJbI;

BBIOMpaTh croco0 perieHus: yueOHOH 3agaun (CpaBHUBATh HECKOJBKO BapHUAHTOB pEIIEHHs, BBIOMpaTh HauboJjee
MOIXOSAIINNA C YIETOM CaMOCTOSITENIbHO BBIICTICHHBIX KPUTEPHUEB).

BaszoBrie nccienoBareabCcKue IeHCTBU:

WCIIONIb30BaTh BOIPOCHI KaK HMCCIIEAOBATEILCKUN WHCTPYMEHT IO3HaHUS; (HOPMYyIUPOBATH BOIPOCHI, (DUKCHPYIOIIUE
MIPOTHBOPEYHE, TPOOIIeMy, yCTaHABIMBAaTH HMCKOMOE M JaHHOE, (OpPMHPOBATh THUIOTE3y, apTyMEHTHPOBATH CBOIO
MO3UL1I0, MHEHNE;

MPOBOJIUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIICOBAHHE [0 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYeCKOT0 OO0BEKTa, SBJCHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SBICHUAMH,
MPOLIECCAMH;

CaMOCTOSITeTIFHO (pOpMyITUPOBaTH 0OOOIICHNS ¥ BBIBOABI MO PE3yJIbTaTaM MPOBEASHHOTO HAOIIOACHUS, UCCIEAOBaHUS,
OILICHHUBATh JIOCTOBEPHOCTH MOJIYUEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTUE MpOIECCa, a TAKXKE BBIIBUTaTh MNPEIAINONOXKEHHUS O €ro pPa3BUTHUH B HOBBIX
YCIIOBUSIX.



Pabota ¢ uadopmarueii:
BBISBIISITH JEUIUTH HH()OPMAIINK, TAaHHBIX, HEOOXOAMMBIX JJII OTBETa Ha BOIIPOC M IS PEIICHUS 3a/1a4H;

BBIOMpaTh MHOOPMALMIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
WHPOPMALIUIO Pa3IUYHbIX BUJOB U POPM IpEICTaBICHHUS;

CTPYKTYPHPOBaTh UH(OPMAITUIO, PEACTABIATh €€ B pa3IUYHbIX (hopMax, WILTIOCTPUPOBAThH rPaUUECKu;
OIIEHWBATh HAIEXHOCTH HH()OPMAIINH TI0 CAMOCTOATENEHO C(POPMYITHPOBAHHBIM KPUTEPHSIM.

2) YHuBepcalbHble KOMMYHHKATHBHBIC ICHCTBHS,  00eCrevnBal0T  CHOPMHPOBAHHOCTH  COIMAJBHBIX  HABBIKOB
00yJaroIIUXCS.

OO1enue:

BOCIIPHHUMATD B (JOPMYIUPOBATH CY>KACHUS B COOTBETCTBUH C YCIOBHSIMU U LIEIAMHU OOIICHUS; SICHO, TOYHO, TPAMOTHO
BBIP@XKAaTh CBOK) TOYKY 3pEHUS B YCTHBIX U IHCBMEHHBIX TEKCTaX, NaBaTh IIOSCHEHHA II0 XOLy PELICHUA 3a1ayu,
KOMMEHTHPOBATh IIOJy4YEHHBIN pe3ysbTart;

B X0Jie 00CYIEHHS 3a/1aBaTh BOIIPOCHI 110 CYILECTBY 00CYXIaeMON TEeMbI, IPOOJIEMBI, PELIAEMOM 3a/1auH, BICKa3bIBaTh
WJey, HalleJIeHHbIe Ha TIOMCK PELIEHUs; COMOCTaBIATh CBOM CYXACHHUS C CYXICHUSAMHU JPYTHX YYAaCTHHKOB TUAJIOTa,
00HapyXHUBaTh Pa3INyie U CXOACTBO MO3ULKIL; B KOPPEKTHON (hopMe HOpMyIUpOBaTh PA3HOIIACHS, CBOU BO3PAYKEHHUS;

MPEACTaBIsITh PE3YNbTaThl pEIICHHs 3a/laud, SKCIIEPUMEHTa, HCCIEeJOBaHMs, MPOEKTa; CaMOCTOSATENHHO BBIOMpAThH
(opMar BEICTYIUICHHS ¢ YIETOM 3a1a4 NIPE3CHTAlMU 1 0COOEHHOCTEH ayAUTOPHH.

CoTpyaHUYECTBO:

MOHUMATh W UCIOJIL30BAaTh MPEHMYIECTBA KOMAaHJHOW W HWHIMBHIYAIbHOW pabOTHl MpPU PElIeHHH Y4eOHBIX 3alad;
MPUHUMATEL [EJb COBMECTHOHN JICSATENbHOCTH, TUIAHUPOBATh OPraHU3alHI0 COBMECTHOH padOThI, pactpenessiTh BHIIbI
paboT, ToroBapuBaThCs, 00CYKIaTh MPOLIECC U Pe3y/IbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBLIX Gopmax paboThl (00CyXaeHMsI, 0OMEH MHEHHMH, «MO3TOBbIE IITYPMBI» U MHBIC); BBHITOJIHSITDH
CBOIO 4acTh pabOThl W KOOPAMHUPOBATH CBOW JICHCTBUS C APYIMMH WIEHAMH KOMAaHJbl; OICHWBATh KaYeCTBO CBOETO
BKJIa/1a B OO IPOIYKT IO KPUTEPUSIM, CHOPMYINPOBAHHBIM YHaCTHUKAMH B3aUMOACHCTBHSL.

3) YHuBepcalibHbIC pery sITABHBIC ICHCTBUS, 00eCIIeYnBalOT (HOPMUPOBAHHE CMBICIOBBIX YCTAHOBOK W JKU3HEHHBIX
HAaBBIKOB JINYHOCTH.

Camoopranu3aims:

COCTABIISITh TUIAH, AITOPUTM pEIICHUS 3a/Ja4d, BHIOUpPATh CIIOCOO peleHHs ¢ Y4YETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTUPOBATh U KOPPEKTHUPOBATH BApHAHTHI pEILICHUH C yU€TOM HOBOH MH(OpMAaLKH.

CaMOKOHTPOJIB:

BIIaJIETh HaBBIKAMU TI03HABATEIBHOMN PeQIIEKCHN KaK OCO3HAHHS COBEPIIAEMBIX JIEHCTBUN M MBICIHTEIBHBIX MPOIECCOB,
HX Pe3yJIbTaTOB; BIAAETh CIIOCO0AMH CAaMOITPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yJibTaTa PElICHHsS MaTeMaTHYeCKOM
3a7a4u;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PEIIEHUU 3a/1a4d, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh Ha
OCHOBE HOBBIX 00CTOSATENILCTB, JAHHBIX, HAWJEHHBIX OIIHUOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHMUBATL COOTBCTCTBUC PE3yJibTaTa LCIU U YCJIOBUAM, OOBSICHATH MNPUYNUHBI OOCTHXXCHHUA WJIN HCAOCTUKCHUA
PE3YyIbTATOB ACATCIBHOCTU, HAXOAUTDH OH_II/I6Ky, JaBaThb OLICHKY HpI/I06p€TéHHOMy OIIBITY.

NNPEAMETHBIE PE3VYJIbTATHI
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OneprpoBaTh NOHATUSMH: TOYKA, MPSIMAst, TUIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIEIICTBUS U3 HUX IIPU PEIICHUH T€OMETPUUYCCKUX 3aad.
OnepupoBath MOHATUSIMU: TAPAIJICIBHOCT U MEPICHIUKYISIPHOCTD MPSIMBIX U TNIOCKOCTEH.
KnaccudummpoBats B3anMHOE pacmonoKeHne IPSIMbIX U IIIOCKOCTEH B IPOCTPAHCTBE.

OmneprpoBaTh MOHATHAMH: IBYTPAHHBINA yToJ, TPaHU ABYTPAHHOTO YIJa, peOpo NMBYTPaHHOTO yTia; JHHEHHBIA YTOI
IBYTPAHHOTO YTJIa; TpaxycHas Mepa JBYTPAHHOTO yTJa.

OHepI/IpOBaTB MNOHATHUAMHA: MHOI'OI'PDaHHHUK, BBIHYKHBIﬁ nu HCBBIHYKHLIﬁ MHOI'OI'paHHHUK, 3JIEMEHTBI MHOI'OIpaHHHKA,
HpaBI/IHLHBIﬁ MHOT'OT'paHHHUK.

Pacrio3naBaTh OCHOBHBIE BUIBI MHOTOTPAHHUKOB (MAPaMH/A; IPHU3Ma, IIPSMOYTOIBHBIHN MapaieNenune, Ky0).

KJ'IaCCH(l)I/IHI/IpOBaTB MHOI'OI'paHHUKH, BI)I6I/Ipa$I OCHOBaHHUA OJIA KJ'IaCCI/I(bI/IKaL[I/II/I (BI)IHyKJ'ILIe U  HCBBIITYKJIBIC
MHOT'OI'pPaHHUKH; IIPABUJIbHBIC MHOT'OI'PAHHUKH; IIPAMBIC U HAKJIOHHBIC IIPU3MBI, napannenennnenbl).

OnepupoBath MOHATUSAMU: CEKYIIasi INIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.
OOBSCHATH MPUHITUIIBI TIOCTPOCHUS CEYCHUMN, UCIIONB3YSI METOJI CIICIIOB.

CTpouTh ce4eHUs] MHOTOTPaHHHUKOB METOJIOM CJIEJIOB, BHIMOJIHATH (BEIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHUBY.

Pemate 3aJa4yd Ha HaXO0XJCHUEC TCOMCTPUUCCKUX BCJIWYUH I10 o6pa3uaM Wi ajaroputMaM, NpuUMCEHASA H3BECTHLIC
AHAJIMTUYCCKUE METOABI ITPU PEHICHHUN CTAHAAPTHBIX MaTEMAaTUYCCKUX 3a/la4 Ha BbIYUCIICHUEC paCCTOHHI/Iﬁ MEXAY OABYMA
TOYKaMH, OT TOYKH 0 HpHMOﬁ, OT TOYKH O IUNIOCKOCTHU, MEXKAY CKPCIINBAIOIUMHUCA IIPAMBIMU.

Pemats 3aaud Ha HaXO0XJCHUC TCOMCTPUUCCKUX BCIWYUH II0 o6pa3uaM Win ajaropurmam, IMIPUMCHAA U3BCCTHBIC
AHAJIMTUYCCKUE MCTOJbl IpU PEIICHUHW CTAHAAPTHBIX MATCMATHYCCKHUX 3aJad Ha BBIYUCICHUC YIJIOB MCXKAY
CKpCIIMBAaOIIUMUCH ITPAMBIMU, MEKIY HpHMOﬁ " IJIOCKOCTBIO, MCXKY IJIOCKOCTAMHU, ABYT'PAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IIIONIANM MOBEPXHOCTEH MHOTOTPAaHHHMKOB (TIpU3Ma, MUpaMKJia) C TPUMEHEHHUEM (GOpMYJI;
BBIYHCIISITh COOTHOIIEHHSI MEX/Ty TUIOMIAISIMHA TTOBEPXHOCTEH, 00hEMaMu 1T0TOOHBIX MHOTOI'PAHHUKOB.

OneprpoBaTh MOHATUSAMHU: CHMMETPHS B MPOCTPAHCTBE; LEHTP, OCh M IIOCKOCTh CUMMETPHUH; IIEHTpP, OCh U IJIOCKOCTb
CUMMETPUH (PUTYDBL.

UzBnekarb, mpeoOpa3oBbIBATE M WHTEPIPETUPOBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (QHUTYpax,
IIPEACTABJICHHYIO HA YEPTEXKaX U PUCYHKaAX.

[MpuMmensTh reoMeTpudeckue (GakThl Ui pEIIeHHS CTePEOMETPHUYESCKHX 3ajad, TPEANoNaralolinX HECKOJIBKO IIaroB
pelIeHH s, ecIH yCIOBUS IPUMEHEHHUS 3a1aHbl B IBHOHM (hopme.

HpI/IMeHﬂTL HpOCTCﬁH.IPIe nporpaMMHbIC CpPEACTBA U JBJICKTPOHHO-KOMMYHHKAIIMOHHBIC CHUCTCMbBI IIpU PCIICHUU
CTCPCOMCTPUYCCKUX 3aJiay.

HpI/IBOZ[I/ITB IpUMEPbl MATEMATUYCCKUX SaKOHOMepHOCTeﬁ B OpUpOAC U KU3HH, PACIIO3HABATH IMMPOABJICHUC 3aKOHOB
reoOMETPUHU B UCKYCCTBCE.

[IpuMeHATh MoTyYeHHbIE 3HAHUS HA PAKTHUKE: aHATHM3UPOBATh PEabHBIC CUTYAIlMH U TPUMEHSTh U3YYCHHBIC TIOHITHS B
MIpOIIeCcCE TIOWCKA PEIICHUS MaTeMaTHYeCKH CHOPMYIHPOBAHHON IMPOOJIEMBI, MOJCINPOBATh peajbHBIC CUTyallnd Ha
SI3BIKE TEOMETPUU, HCCIACAOBATH IOCTPOCHHBIC MOJEIHU C HCIOJb30BAHHUEM TI'€OMETPHUUYECKUX MOHATHM U Teopem,
anmapara anreOphl; peliaTh IPaKTUISCKUE 3a/Ia4H, CBA3aHHBIC C HAXOXKICHUEM T€OMETPHUICCKHUX BEITUIHH.
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OneprpoBaTh MOHATHUSMHU: LUWIHHIPUYECKAs MOBEPXHOCTH, OOpa3yIOIINe MNUIMHIPHYECKON MOBEPXHOCTH; LHIHHID;
KOHUYECKas MOBEPXHOCTh, 00pa3yroIne KOHHYECKOW MOBEPXHOCTH, KOHYC; CheprdecKasi IOBEPXHOCTb.

PacmoznaBath Tena Bpamenus (MWIHHAP, KOHYC, cdepa u map).
OOBSACHATH CIIOCOOBI TTOTYYSHUSI TS BPAIICHUS.
Knaccugunmpopats B3auMHOE PacoiokeHue Chephl U TNIOCKOCTH.

OmnepupoBaTh MOHITUSME: NIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA CETMEHTA; IApOBOM CIIOW, OCHOBAHHE
IaPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOST; IIAPOBOIT CEKTOP.

Brraucisate 006EMBI 1 miomaan HOBerHOCTeI)'I TCJI Bpall€HUsl, TCOMETPUYCCKUX TECJI C IPUMCHCHUECM (I)OpMyJ'I.

OmneprpoBaTh TOHATHSAMH: MHOTOTPAHHHK, BITMCAHHBIN B cdepy M ONMHCAHHBIA OKoJo cdepbl; cdepa, BIHCAHHAS B
MHOTOTPaHHUK WJIHU TEJIO BPAICHHMS.

BbIuucnaTh COOTHOIIEHHS MEXIY IIOLIAAIMK IOBEPXHOCTEH U 00bEMaMu MOKOOHBIX TEJI.
N300paxats nzydaeMble GUrypsl OT PYKH U ¢ IPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BEIMoOHATS (BBIHOCHBIC) IIIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUII CBEpXY, COOKY, CHU3Y; CTPOUTH
CeYeHHMs Tell BpalllCHUs.

W3Bnekarb, MHTEPIPETHPOBATh U NMPEOOpa3oBHIBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX (UTypax,
MIPEICTaBICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

Brinmonsars Z[CP'ICTBI/ISI CJIOKCHHA BCKTOPOB, BBIYMTAHUSA BEKTOPOB U YMHOXCHUA BEKTOpA Ha 4YHCIIO, O6’I)SICHSITI>, KaKnMH
CBOIICTBaMH OHH 06naz[a}0T.

[IpuMeHsTh IpaBUIIO NapaJIeNICIUIIEAA.

OneprpoBaTh MOHATUSAMU: JEKapTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB,
KOOPJIHMHATBI BEKTOpa, YroJl MEXIYy BEKTOPAaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPBI.

HaXOZ[I/ITI: CYMMY BCKTOPOB M HNPOU3BCACHUC BCKTOPA HA YHUCIIO, YIroJl MCKAY BCKTOpPAMHU, CKAIAPHOC IMMPOU3BCACHUC,
pacKiIaAbIBaTh BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOPAM.

3a,I[aBaTL IMJIOCKOCTb YPAaBHCHUCM B ,Z[eKapTOBOﬁ CHUCTEMC KOOpAUHAT.

[MpuMmensTh reoMeTpudeckue (GakThl Ui PEIICHHS CTEPEOMETPHUYESCKHX 3ajad, MPEANoNaraloiinX HECKOJIBKO IIaroB
peleHH s, ecIH yCIOBUS IPUMEHEHHUS 3a1aHbl B IBHOH (popme.

Pemats HpOCTefIH.IPIe TCOMCTPUUCCKUC 3aJaU Ha IPUMEHCHUEC BEKTOPHO-KOOPAUHATHOI'O METOJ4A.

Pemats 3aJa4i Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIICHUU U HaXO0XACHUC T'€OMETPUUCCKUX BEJIIMYUH I10 o6pa3uaM
HJIN aJITOpUTMaM, IMMIPUMCHSIA U3BECTHBIC METOABI ITPU PCIICHUH CTAHAAPTHBIX MAaTCMATHUYCCKHUX 3a1a4.

[IpuMeHnsATs mnpocTeiine NIpOorpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHUCTEMBI IIPU PELLIEHUU
CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoauTs TpUMEPHl MaTEMATHYECKHMX 3aKOHOMEPHOCTEH B NMPHUPOJAE W KU3HH, PACIO3HABATH MPOSIBICHHE 3aKOHOB
TE€OMETPHUHU B UCKYCCTBE.

HpI/IMCH}ITL MOJIYYCHHBIC 3HAHW Ha NPAKTUKE: aHAJIU3UPOBATH PCAJIBHBIC CUTYAalU U IPUMCHATH U3YUCHHBIC ITOHATUS B
mponccce MOHCKa PCHICHUA MATCMATUYCCKU C(bOpMy.]'IHpOBaHHOﬁ HpO6J’IeMLI, MOACIIUPOBATh PCAJIbHBIC CUTyallUM Ha



SA3BIKE TCOMCTPHHU, HCCICAOBATH IIOCTPOCHHBLIC MOACIIN C MCIIOJB30BAHUEM T'COMETPHUYCCKUX MOHATUA H TCOPEM,
arrmapara anre6pbl; peliaTh MPAKTUICCKUC 3ada4U, CBA3AHHBIC C HAXOXKACHUECM I'COMCTPUICCKUX BCIINYUH.

I[MOACHUTEJIbBHASA 3ATIMCKA (BeposTHOCTh M CTAaTUCTHKA)

Pabouas mporpamMma yueOHOTO Kypca «BeposTHOCTh M CTaTHUCTHKa» 0a30BOro ypoBHS sl oOyvarommxcst 10 —11
KJIacCOB pa3paboTaHa Ha ocHOBe (DenepalbHOTO TOCYAAPCTBEHHOTO 0Opa30BaTENBHOTO CTaHAApTa CPEeTHETo OOIIero
o0pa3oBaHnsA, C YIETOM COBPEMEHHBIX MHPOBBIX TPeOOBAaHWH, MPEABABISEMBIX K MaTeMaTHIECKOMY OOpa3OBaHUIO, U
Tpaaului poccuiickoro oopazoBanus. Peannsanus nporpaMMbl 00SCIICYMBACT OBJIAJICHUE KITFOUCBBIMUA KOMITCTCHIIUSIMU,
COCTaBJISIONIMMHA OCHOBY JIISi CaMOPAa3BUTHS W HEMPEPBIBHOTO OOPa30BaHWUS, IEJIOCTHOCTh OOMIEKYJIBTYPHOTO,
JIMYHOCTHOTO U MMO3HABATEILHOTO Pa3BUTHS JIMYHOCTH 00YUAIOIIUXCS.

HEJIN U3YYEHMA YYEBHOI'O KYPCA

VueOHslil Kypc «BeposiTHOCTh U CTaTUCTHKa» 0a30BOTO YPOBHS SBISIETCS MPOJOIDKCHHUEM M Pa3BUTHEM OJHOMMEHHOTO
y4eOHOrOo Kypca 0a30BOTO YpOBHS OCHOBHOW mmKojibl. Kypc mpemHasnaueH mis (GOpMHpPOBaHUS Yy OOYYarOIIHXCS
CTAaTUCTUYECKOMN KYJIBTYPbI U IOHUMAaHUA POJIA TCOPHUU BepOﬂTHOCTeI\/'I KaK MaTeMaTUYCCKOIro MHCTPYMCHTA AJId U3y4YCHUA
CIy4alfHbIX COOBITHI, BEMYMH U TpolieccoB. [Ipu n3ydeHnu Kypca 000ramaroTesi IpeICTaBICH s YYaliuXxcs O METoax
HCCIICA0BaHUA HM3MCHYUBOI'O MHpPA, pPa3BUBACTCA IMOHMMAaHWUEC 3HAYMMOCTHU H OGHIHOCTI/I MaTEMAaTUYCCKHNX METOA0B
MO3HAHUS KaK HEOTHEMJIEMOH YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

ConepkaHre Kypca HampaBieHO Ha 3aKpeIUIeHHE 3HaHUH, MOJydYeHHBIX MPHU U3yYeHUHM Kypca OCHOBHOM IIKOJIBI U Ha
pPa3BHTHE MPENCTABICHUN O CIyYallHBIX BEJIMYMHAX W B3aUMOCBS3SX MEXIYy HHUMHM Ha BaXKHBIX IPHMEpax, CHOKETBHI
KOTOPBIX ITOYEPITHYTHI U3 OKPYKAIOIIETO0 MUPA.

B cooTBeTcTBUM € yKa3aHHBIMH LIEISIMU B CTPYKType yueOHOro Kypca «BeposTHOCTh U cTaTHCTHKa» CpeaHel IKOJIbl Ha
0a30BOM YpOBHE BBIJICIICHBI CIIEAYIOIUE OCHOBHBIC colepKaTenbHble THHUN: «CilydaifHble cOOBITHS U BEPOSTHOCTH,
«Cry4aiiHple BEIMYMHBI ¥ 3aKOH OOJIBIINX YHUCE.

BakHyro 4YacTh Kypca 3aHUMAeT HM3YYCeHHE I'€OMETPUYECKOr0 W OMHOMHAJIBLHOIO PaclpeACiiCHH U 3HAKOMCTBO C HX
HEMPEePBHIBHBIMY aHAIOTaMH — TI0Ka3aTeIbHBIM i HOPMAJIBHBIM pacpeeICHUSIMI.

Conepxanve nuHuH «ChydaiHble COOBITHS W BEPOSTHOCTHY» CIYKHT OCHOBOU IUIsi (QOpMHUpPOBaHUSI TPENCTABICHHN O
pacrpenesieHiH BEepOSTHOCTEH MEXIy 3HAUCHUSAMH CITyYailHbIX BEJIMUYHUH, a TAKXKE 3Ta JIMHUA HeoOxoanMa Kak 0aza [uis
W3yUYCHHS 3aKOHA OOJBIIUX YHCeNl — (PyHIaMEHTAILHOTO 3aKOHA, JIEHCTBYIOIIETO B MPHUPOJE U OOIIECTBE W MMEIOIIETO
MaTeMaTHyeckylo ¢opmanuzannio. Cam 3akoH OONBIIMX 4YHCEN IpelJlaraeTcs B O3HAKOMHTENbHOHW (opMme ¢
MUHHMMAJIbHBIM HCTIOJIb30BAHUEM MaTEeMaTHYECKOTro (opManu3ma.

Tembl, CBA3aHHBIE C HENPEPHIBHBIMU CIIyYalHBIMU BEIMYMHAMM, aKLIEHTUPYIOT BHUMAHHUE IIKOJIBHUKOB Ha ONMHUCAHWH U
W3yUYCHHHU CIy4YalHbIX SBJICHUH C MOMOIIBIO HENPEPHIBHBIX (DyHKIMH. OCHOBHOE BHUMAHUE YJIENSIETCS MOKa3aTeIbHOMY
U HOpPMaJbHOMY pAaCIpEAEICHUs M, IIpU 3TOM IIPEAINOJaracTcs O3HAKOMHTEIBHOE H3yueHHe MaTepuana 0e3
JI0Ka3aTeJIbCTB MPUMEHSIEMBIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
COHAEPXXAHUE YUEBHOI'O KYPCA

10 KJIACC

Hpe,Z[CTaBJ'IeHI/IC JaHHbIX C IIOMOIIBIO Ta6J'II/ILI U Auarpamm. Cpez[Hee aqu)MeTPI‘IeCKOC, MEaraHa, HanOoJbIIee U
HaMMCHBIICC 3HAYCHUS, pasMax, TUCIIEPCHUA U CTAHAAPTHOC OTKIIOHEHUEC YHCJIOBBIX Ha60pOB.

CrydaiiHple SKCHEPUMEHTHl (OMBITHI) W ClOy4aliHble COOBITHS. DieMeHTapHble coObITHS (Mcxonbl). BeposTHOCTh
CIy4aifHOr0 cOObITHS. bim3ocTh 9acTOTBl M BepOATHOCTH COObITHH. CilydalfHbIEe OIBITBI C PAaBHOBO3MOXXHBIMH
3JIEMEHTAPHBIMU COOBITUAME. BeposSTHOCTH COOBITHI B OMBITaX ¢ PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITHUSIMH.



Omneparii Hax COOBITHSAMU: TIEpECEUCHHE, 00bETUHEHUE, TIPOTHBOMIONOXKHEBIE cOObITH. [[narpamMmMel Diinepa. opmyina
CJIOKEHUS BEPOSTHOCTEH.

VYcioBHas BEpOSITHOCTh. YMHOXKEHUE BeposiTHocTed. JlepeBo chydailHoro skcnepumenTta. dopMyna MOJHOU
BeposaTHOCTU. He3aBUCHMEBIE COOBITHSL.

KombOunaropnoe mnpaBwino ymHoxkenus. llepecranoBkn u axrtopman. Yucmo coueranmit. Tpeyrompauk Ilackans.
®opmyna 6unoma HetoToHa.

bunapHslii crmy4aiiHBI ONBIT (WCIBITAaHWE), ycleX W Heyaada. HezaBucumbie ucnbiTanus. Cepus HE3aBUCHMBIX
WCIBITaHU 10 TiepBoro ycrnexa. Cepus He3aBUCUMBIX UCTIBITaHUN bepHyiu.

Cnyyaitnag BennuuHa. Pacnipenenenue BeposTHocteil. uarpamma pacnpenenenus. Ilpumeps! pacnpeneneHuii, B ToM
qrcie, TeOMETPUIeCKOe U ONHOMHAIBHOE.

11 KJIACC

UYuncnoBble XapaKTEPUCTHKU CIy4YalHBIX BEJIMYMH: MAaTEMAaTU4YECKOE OKUIAHHE, TUCTIEPCUs U CTaHAAPTHOE OTKJIOHEHHUE.
HpI/IMCpbl MIPUMCHCHHUA MATEeMAaTUYCCKOro OXuWJAaHusA, B TOM 4YHUCJIC B 3aJladax U3 HOBCGI{HCBHOI\/’I JKHU3HHU.
Maremarndeckoe OXHIaHHE OWHAPHOW CIy4ailHOH BeNWYWHBI. MareMaTH4eckoe OXXKHIAAHWE CYMMBI CITyYailHBIX
BEJIMYMH. MaTeMaTHUECKOe OKHUIaHNE U JUCIICPCUS TEOMETPHYECKOT0 M OMHOMUAILHOTO PACTIPEICIICHUIH.

3aKxoH OOJBIIAX YUCEI U €TO POJIb B HAyKe, MPUPOJIE U 001mecTBe. BRIOOPOYHBIN METO NCCIIeIOBaHUH.

[Ipumepsl HENPepHIBHBIX CIOy4alHBIX BenuuuH. lloHATHE O IUIOTHOCTH pacmpeneneHus. 3azaud, NPUBOAIIME K
HOpMaJIbHOMY pacnpeneneHuro. [lonsTie o HOpMaIbHOM paclpeaeIeHNH.

Ha u3yuenne kypca «BeposTHOCTh U CTaTHCTHKa» Ha 0A30BOM ypOBHE OTBOAUTCS | 4ac B HENETIO B TEUCHHE KaXIOTO
roga o0y4eHusi, Bcero 68 ydeOHBIX 4acoB.

IIJIAHUPYEMBIE PE3VJIbTATBI
JIMYHOCTHBIE PE3VYJIbTATHI
JInaHOCTHBIE pe3ynbTaThl OCBOSHHSI ITPOrPaMMBbl yueOHOTo npeaMeTa «MaTemMaThka» XapakTepu3yroTCs:
I'paxxnanckoe BocrinTaHue:

c(hOpPMUPOBAHHOCTHIO TPAXKITAHCKON TMO3UIMH OOYYArOIIErocs Kak aKTHBHOTO W OTBETCTBEHHOTO WIEHA POCCHUHCKOTO
o0111ecTBa, NPEJCTaBICHUEM O MATEMAaTHYECKUX OCHOBAaX (DYHKI[MOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUH, IPOLIEAYD
IPaXJIaHCKOTr0 00mIecTBa (BBIOOPHI, ONMPOCHI U Mp.), YMEHHEM B3aMMOJCHCTBOBATh C COIMAILHBIMA WHCTUTYTAaMH B
COOTBETCTBHH C MX (QYHKIUIMH U Ha3HAUYCHUEM.

HanI/IOTI/I‘leCKOC BOCIIUTAaHUC:

c(OPMHUPOBAHHOCTBIO POCCUHCKON TPa)TaHCKOW HJICHTUYHOCTH, YBAXKEHHS K MPONUIOMY W HACTOSIIEMY POCCHHCKON
MaTeMaTHKH, IEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSM POCCHUICKHMX MaTeMaTHKOB M POCCHUICKOM MaTeMaTH4eCKOH
IIKOJIBI, K UCTIOJIE30BaHMIO 3THUX JOCTHXCHUHN B JIPYyTUX HayKaX, TEXHOJOTHSIX, cepax SKOHOMHKH.

HyXOBHO-HpaBCTBGHHOFO BOCIIMTAaHUA:

OCO3HAHUEM JYXOBHBIX IEHHOCTEH POCCHIMCKOro Hapoja; ChOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO
MOBEJICHUS, CBSI3AHHOIO C MPAKTUYECKUM NMPUMEHEHHUEM AOCTHXEHUN HAYKH U ACSTENbHOCTHIO YUYEHOIO; OCO3HAHUEM
JUYHOTO BKJIa/1a B IOCTPOSHHUE YCTOMYNBOTO Oy IyIIero.

DCTETHYECKOE BOCIIUTAHHUE:

ACTETUYCCKUM OTHOIICHHEM K MHpPY, BKIIOYas 3CTETHKY MAaTEMAaTHYSCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pelIeHnH, pacCyXAeHUH; BOCIPUUMYNBOCTHIO K MATEMAaTHYECKUM acCIIeKTaM Pa3UYHbIX BUIOB HCKYCCTBA.



duznyeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHUS MPUMCHITh MaTeMAaTHYCCKUE 3HAHWUS B HHTEPECax 3JI0POBOTO M 0e30IMacHOro odpasa
YKU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO (3I0POBOE MHUTaHUE, COATAHCHUPOBAHHBIMA PEXUM 3aHITUN H
OTIbIXa, peryyisspHas (Qu3nUeckas aKTUBHOCTH); (U3UYSCKOrO COBEPIICHCTBOBAHMS, MPH 3aHATUSAX CIIOPTUBHO-
03/I0POBUTENBHOM IeATENFHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHHEM IEHHOCTH TPYIOIIOOWS;, WHTEPEeCOM K pPa3Nu4HbIM chepam mpodeccHoHaTbHOM
JESATSILHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW W €€ MPWIOKCHHUSIMHU, YMEHUEM COBEPIIATh OCO3HAHHBIA BBIOOP Oymymiei
mpoecCuM W peaTn30BBIBaTh COOCTBEHHBIE JKU3HEHHBIC TUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTEeMaTHYECKOMY
00pa30BaHUI0O U CaMOOOPA30BAHHMIO HA MPOTSHKCHHU BCEH >KU3HH, TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PCIICHUU
MPAKTHYECKUX 3a/1a4 MaTeMaTHIECKON HAIPaBIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO 3KOJIOTUYECKONW KyNbTYpbl, IOHUMAaHUEM BIUSHHUSA COLMATbHO-’KOHOMHYECKHX MPOLECCOB HA
COCTOSIHUE TPUPONHOW M COIHMAJIbHON CpeAbl, OCO3HAHHUEM TJO0aJbHOTO XapakTepa OJKOJOTHMYECKHX MpoliIeM;
OpHEHTallMell Ha NPUMEHEHWE MAaTeMaTHYeCKMX 3HAaHMH M pEeLIeHus 3ahad B O0JIaCTH OKpY’KAaloIIeH Cpeasl,
IUTAHUPOBAHMUS MOCTYINKOB U OLIEHKH WX BO3MOYKHBIX MOCJIEICTBUH JUIsl OKPYXKAIOIIEeH CPeIbl.

HCHHOCTI/I HaY4YHOI'O ITO3HAHUA:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHON
MPAaKTUKU, TOHMMaHHEM MaTeMaTHYeCKOH HayKd Kak c¢epbl 4YeIOBEYECKOH NEesTeIbHOCTH, 3TAloB € pa3BUTHA U
3HAYUMOCTH JJIsi Pa3BUTHs IMBHIM3ALMU; OBJIAJCHHEM SA3BIKOM MaTeMAaTWUKU W MaTeMaTHYecKOM KyJIbTypoW Kak
CPEACTBOM TIO3HAaHWS MHpPa; TOTOBHOCTBIO OCYILECTBISATH IPOCKTHYI0 M HCCICAOBATENbCKYIO JESTEIbHOCTh
WHAWBHUIyaJIFHO U B TPYIIIE.

METAIIPEAMETHBIE PE3VJIbTATEI

MeranpeaMeTHble pe3yNbTaTbl OCBOGHMS MpOrpaMMbl y4deOHOro mpenmera «MaTeMaTuKay XapaKTepU3yrOTCs
OBJIQJICHUEM YHUBEPCAJIBHBIMU MIO3HABATEIBHBIMY JICHCTBUSAMH, YHHBEPCAIBHBIMH KOMMYHUKATUBHBIMH JCHCTBUSIMU,
YHUBEPCAIBbHBIMU PETYJISITUBHBIMU JEHCTBUSMH.

1) YHuBepcasbHbIe TO3HABATENIbHBIC JICUCTBUS, O0ecHeynBaOT (HOPMUPOBaHUE 0A30BBIX KOTHHTHUBHBIX MPOLIECCOB
oOy4Jaromuxcsi (OCBOGHHE METOJIOB TIO3HAHHS OKPY)KAIOLIET0 MHpPA; NPUMEHEHHE JIOTHYECKHX, HCCIIe0BaTEbCKUX
orieparvii, yMeHul paboTarh ¢ HHpopMaImen).

Ba3oBrle tornueckue qeicTBUA:

BBISIBIIAITh M XapaKTEPHU30BATh CYIIECTBEHHBIC MPH3HAKA MATEeMATHYCCKUX OOBEKTOB, MOHITHM, OTHOIICHHA MEXIY
MOHATHUAMY; (OPMYJIUPOBATh OIPENEICHNs TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM MpHU3HAK KilacCU(UKAIINY,
OCHOBaHWSI 17151 0000IIIEHNS U CPAaBHEHUS, KPUTEPUHU TTPOBOIUMOTO aHAIN3a;

BOCIPUHUMATh, (OPMYITUPOBaTh U TPeoOpa3OBBIBATh CYXKJISHHUS: YTBEPAUTEIbHBIC W OTPUIIATEIbHBIC, CAMHHYHBIE,
YJacTHBIC U 00IITHE; YCIIOBHBIC,

BBISIBIISITH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M NPOTHBOpeuusi B (axTax, AaHHBIX, HAOMIOACHUSIX WU
YTBEPKICHHUSX; ITPEJIaraTb KPUTEPUU IS BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeaTh BBIBOJBI C UCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W MHAYKTHBHBIX YMO3AKITIOUCHHM, YMO3aKIIOUCHUIH
10 aHAJIOTHH;

MPOBOIUTH CAMOCTOATENBHO TOKA3aTENbCTBA MATEMAaTHUECKUX YTBEPKACHUHN (IIPSIMBbIE M OT TMPOTHBHOTO), BEICTPAUBATh
apryMEHTAIIUIO, IPUBOIUTH MPUMEPHI 1 KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BBIBOJIBL;



BBIOMpaTh CIOCOO pelleHus ydeOHOH 3afaud (CpaBHHUBaTh HECKOJBKO BAapHAHTOB pEIICHHUS, BBHIOMpaTh HauboJjiee
MOIXOJISTIHNA C YI4ETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTCPHUEB).

Ba3oBrie nccnemoBaTelIbCKUE TEUCTBH:

WCIIOJIb30BaTh BOIPOCHI KaK HMCCIICAOBATCIILCKUNM WHCTPYMEHT IO3HAHUS; (HDOPMYJIMPOBATH BOMPOCHI, (PUKCHPYOIINE
MPOTHUBOpEYHE, IMPOOIIEMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (POPMHPOBATH THUIOTE3y, ApPTYMEHTHPOBATH CBOIO
MO3ULIMI0, MHCHHE;

IIPOBOJUTE CaMOCTOATECIBHO CHJ'IaHI/IPOBaHHHﬁ OKCIIEPUMEHT, HCCICAOBAHUE II0 YCTaHOBJICHUIO ocoOeHHOCTEM
MaAaTEMaTHYICCKOI'O O6’LCKT3, SABJICHUA, IIpOoHECCa, BbIABICHUIO 3aBHCUMOCTEH MCXKOY 06’LCKT3MI/I, SIBJICHUSIMH,
ImpoueccaMu;

CaMOCTOSITeIHbHO (OPMYIUPOBaTHL OOOOIICHYSI ¥ BBIBOABI MO PE3yJIbTaTaM MPOBEASHHOTO HAONIOJCHUS, UCCIEIOBaHUS,
OIIEHWBATh JIOCTOBEPHOCTH IMOIYIEHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IIEHIIA;

MIPOTHO3MPOBAaTh BO3MOXKHOE Pa3sBUTHE NPOLECCA, a TAKKE BbIIBUTATh NPEANONIOXKEHUS O €ro pa3BUTUH B HOBBIX
YCIIOBHSX.

Pabora ¢ naopmarueii:
BBISBJISITH JE(UIUTH HH)OPMAIIUK, TaHHBIX, HEOOXOAMMBIX JJIs OTBETA Ha BOIIPOC M IS PEIICHUS 3a/1a4H;

BBIOMpaTh MHOOPMALNIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIN3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
MHGOPMALIUIO Pa3IUYHbIX BUJOB U (GOPM IpPEACTaBICHHUS;

CTPYKTYpHPOBATh HH(OPMAIIHIO, TIPEICTABIATE €€ B Pa3IMUHBIX (popMax, HITIOCTPUPOBATH TpadudecKu;
OLIEHUBATh HAAEKHOCTh HHPOPMALIUH 10 CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

2) YHuBepcalibHble KOMMYHHKATHBHBIC ICHCTBHsS,  0OeCre4nBaloT  CHOPMHPOBAHHOCTH  COIMAIBHBIX  HABBIKOB
00yYaroIUXCS.

OO1eHue:

BOCIIPHHUMATDH U (JOPMYJTUPOBATEH CYKACHHUS B COOTBETCTBHH C YCIIOBHSAMHU U LEJISIMU OOIICHUS; SICHO, TOYHO, IPAMOTHO
BBIPAKAaTh CBOK) TOYKY 3pEHUS B YCTHBIX U IHCBMEHHBIX TEKCTaX, 1aBaTh IIOSCHEHHA II0 XOJy PELICHUS 3a]ayu,
KOMMEHTHPOBATh IIOJy4YEHHBIN pe3yibTarT;

B X0/JIe 00CYKJICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/IaeMON TEMBI, POOJIEMBI, PellIaeMOii 3a/1a4H, BHICKa3hIBATh
WJIeH, HalleJIeHHbIe Ha TIOMCK PEIIEHHs; COMOCTaBIATh CBOM CYXKJIEHHUS C CYXKIEHUSMHU JIPYIHX yYaCTHMKOB JHAJOra,
00HapyXHUBATh Pa3IMYNe U CXOACTBO MO3ULMUI; B KOPPEKTHOH (hopme HOPMYIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS,;

NpCACTAaBJIATh PE3YyJbTAaTbl PCHICHUA 3aJadd, ISKCICPHUMCHTA, HCCICAOBAHUSA, MNPOCKTA; CaMOCTOATCIILHO BLI6I/IpaTB
(l)OpMaT BBICTYIIUICHHUA C y‘IéTOM 3aaq Mpe3CHTalluu U oco0eHHOCTElH ayaAUTOpHUHU.

CoTpyIHUYECTBO:

MMOHMMAaTh M HCIOJB30BaTh MPEHMYIIECTBA KOMAaHAHONW M WHAWBHIYaJbHOW pabOTHI MPU pEIIeHHH Y4eOHBIX 3a/1ad;
MPUHUMATH II€7Thb COBMECTHOU JACSITENHbHOCTH, TUIAHUPOBATH OPraHW3aIMI0 COBMECTHOUW pPabOTHI, PACIpeNeNsTh BUIBI
pabot, JoroBapUBaThCS, OOCYKIATh MPOIECC U PE3YIhTAT Pa0O0THI; 0000IIaTh MHEHHUS HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYIIOBLIX Gopmax paboThl (00CyXaeHHsI, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbI» U HHBIC); BBIIOJIHAT
CBOIO YacTh pabOTHl M KOOPIWHUPOBATH CBOW NEHUCTBHUS C JPYTMMH Yj€HAMH KOMaH/bI; OLEHMBATh Kaue€CTBO CBOETO
BKJIa/1a B OOLIMIA MPOIYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHAL.

3) YHuBepcalibHbIC pery/sITHBHbIC ACHCTBUS, 00eCIeYnBalOT (HOPMHUPOBAHUE CMBICTIOBBIX YCTAHOBOK M JKH3HEHHBIX
HAaBBIKOB JINYHOCTH.

CaMOOpFaHI/BaHI/IHZ



COCTABIIATh IUIAH, AJITOPUTM pEIICHUs 3aJadd, BbIOMpaTh CIOCOO pelIeHHs ¢ YIETOM HMEIOIIUXCA PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PELLICHUH ¢ y4ETOM HOBOH MH(pOpMAaLUH.

CaMOKOHTPOJIB:

BJIa/ICTh HABBIKAMH TIO3HABATEIBHOMN pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICIUTEIBHBIX MPOIECCOB,
UX pe3yNbTaTOB; BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U Pe3ysibTaTa pelieHuss MaTeMaTUIeCKON
3a1a4u;

MNpEeABUACTL TPYAHOCTHU, KOTOPBIC MOT'YT BOSHUKHYTH IIPpHU PEIICHHUU 3ala4yd, BHOCUTH KOPPEKTUBBI B ACATCILHOCTb Ha
OCHOBEC HOBBIX 06CTO$1TCJ'II)CTB, JaHHBbIX, HalJICHHBIX OIHI/I60K, BBISIBJICHHBIX prﬂHOCTCﬁ;

OLICHMUBATL COOTBCTCTBUC PpE3yJibTaTa LCJIU U YCJIOBUAM, 00BICHATE MPUYNUHBI OOCTHXXCHHUA WJIM HCAOCTUXCHUA
PE3YIbTATOB ACATCIBHOCTU, HAXOAUTDH OHII/I6Ky, JaBaThb OLICHKY HpI/IO6p€TéHHOMy OIIBITY.

INPEJIMETHBIE PE3VYJIbTATHI
10 KJITACC
Uwurtate ¥ CTPOUTH TAOIHIIBI U AUATPAMMBL.

OmnepupoBaTh MOHIATUSME: CpelHee apuPpMeTHIEeCKoe, MeraHa, Hanbobllee, HAaMMEHbIIIee 3HAYCHUE, Pa3Max MacCHBa
YHCIIOBBIX JaHHBIX.

OmnepupoBaTh TOHATUAMHU: CIyYalHBIA OKCIEPHUMEHT (OMBIT) M CIy4allHOE COOBITHE, BIEMEHTapHOE COOBITHE
(371eMEeHTapHbBI HCXOMA) CIYYalHOrO OIBITA; HAXOOUTH BEPOSITHOCTH B ONBITAX C PAaBHOBO3MOXXHBIMU CIIyYaiHBIMU
COOBITHSIMU, HAXOIUTh U CPABHUBATH BEPOSTHOCTH COOBITHH B M3YUEHHBIX CITy4alHBIX IKCIIEPUMEHTAX.

Haxomgute u dhopmynmupoBaTh COOBITHS: TiepecedeHrne W OObEIUHEHNE NAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOIOKHOE
JTAHHOMY COOBITHIO; MTOJIb30BATHCS TUarpaMmamu Jisiepa 1 popMysIoi cloXKeHHUs! BEpOSTHOCTEH TPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHITUSMHE: YCIOBHASI BEPOATHOCTh, HE3aBUCHMBIE COOBITHS, HAXOJIUTh BEPOSTHOCTH C TIOMOIIBIO MIPaBUIIa
YMHOXEHHSI, C TIOMOIIBIO JIepeBa CIIy4aiHOTO OTIbITA.

[IpumenaTs koMOMHATOPHOE MPABUIIO0 YMHOXKEHHUS TIPY PEUICHUH 3a/ad.

OnepupoBaTh NMOHATUAMH: HUCHBITAHWE, HE3aBUCHUMBIC HCIBITAHUS, CEpHs HCIBITAHWN, YCIEX M HEyJada; HaxOIUTb
BEPOSITHOCTU COOBITHI B CEpUU HE3aBUCUMBIX UCTIBITAHUI /IO IEPBOTO YCIIEeXa; HAXOAUTh BEPOSITHOCTH COOBITHH B CEpHUH
ucneITanuil bepuymnnu.

OneprpoBaTh NOHATUSAMU: CIy4ailHas BeJTHMUNHA, paclpeesieHe BepOSTHOCTEN, TarpaMmma pacrpeaeneHus..
11 KJIIACC
CpaBHHMBaTh BEpOSITHOCTH 3HAYEHHUH CIIy4allHOM BEITMYMHBI [0 pacpEeAEICHHUIO HIIH ¢ TOMOIIBIO JUarpamm.

OHepI/IpOBaTB MOHATHUCM MATCMATHYCCKOTO OXHWIAaHUA; IPUBOAWUTL HNPHUMEPLI, KAaK NPUMCHACTCA MATCMAaTHUYCCKOC
OXKXKHIaHHEC cnyqaﬁHoﬁ BCJIMYMUHBI HAXOAUTh MATEMAaTUICCKOC OKNJIAHUC 10 JaHHOMY paCclpCACIICHUIO.

HNmerts NpEACTABJICHUEC O 3aKOHC OOIBIINX YHCE.

NmeTh npeAcTaBIeHHE 0 HOPMATHHOM PacIpe/ICIICHIH.

TEMATHYECKOE INIAHUPOBAHHUE 110 AJITEBPE

10 KJIACC
Ne Hanmerosarme pasoeros n tem || Konmyectso YacoB | ONEKTPOHHbIE
n/m fpor paMMbl Bcero K oHTporbHbie| MpakTudeckue (LMdpoBLI€)

paboThl paGOTHI obpasoBarerbHble
pecypchl




Ne|  HasmerosaHve pasperoBntem | K ormuectBo yacos | OrexTpoHHbIe
n/n nporpammel Bcero|[K oHTporbHbIe | Mpak Thdeckne (undpossie)
paboThI paboThI obpasosarerHble
pecypcbl

1 ||[MHOXecTBa pauMOHarnbHbIX U 14 1 https://myschool.edu.ru
[OECTBUTENBHBIX YMcen.
PaLuoHanbHble ypaBHeH s 1
HepaBeHCTBa

2 || ®yHKuMM 1 rpaduikn. CteneHb C 6 https://myschool.edu.ru
LienbIM noKasarernem

3 ||Apudmermyeckinin KopeHb N—on 18 1 https://myschool.edu.ru
creneHn. NppaumoHarnbHble ypaBHeEHNS
N HEpaBeHCTBa

4 ||dopmyribl TPUrOHOMETPUN. 22 1 https://myschool.edu.ru
TpuroHomeTpuyeck e ypaBHeHUS

5 |[NocnenosarentHoctn v nporpeco || 5 || Inttps://myschool .edu.rul

6 |[oBTopeHue, 06o0LLEeH e, 3 1 https://myschool.edu.ru
cucTemMarmnsaumst 3HaHum

OB EE KOJTMYECTBO HACOB MO 68 4 0

NPOrPAMME

11 KJIACC

Ne HanmerosaHWe pasneros 1 Tem | Konmyectso YacoB | ONEKTPOHHbIE

n/n nporpavvel Bcero| K oHTporbHbie | Mpak Tuieck e (undpposbe)

paBoTbl paboTh| obpasoBarerbHble
pecypcbl

1 ||CreneHb C paumoHanbHbIM nokasarenem. || 12 1 https://myschool.edu.ru
lMokasarensHan qyHKUmS.
MNokazarerkbHble ypaBHEHNA
HepaBeHCTBa

2 |Jlorapudmunyeckasn qyyHKLMS. 12 https://myschool.edu.ru
Jlorapndpmmueckime ypaBHeHns U
HepaBeHCTBa

3 | TpuroHomerpuyeckme dyHKLMN U UX 9 1 https://myschool.edu.ru
rpadmkun. TpuroHOMEeTprYeckne
HepaBeHCTBa

4 |MponssogHas. NprmeHeHne 24 1 https://myschool.edu.ru
NPON3BOAHOMN

5 |VnTerpan u ero npumererns | 9 | | Inttps://myschool.edu.rul

6 | [Cvctembl ypasermii | 12 | 1 | |https://myschool.edu.rul

7 ||HarypansHbie 1 uenbie uncna | 6 | | |https://myschool.edu.rul

8 |/[NoBTopeHue, 06o0LLEeHE, 18 2 https://myschool.edu.ru
cucremarnsaums 3HaHun

OBLW EE KOIMTMYECTBO YACOB MO 102 6 0

NMPOrPAMME

TEMATHUYECKOE INIAHUPOBAHMUE 11O TEOMETPUUA

10 KJIACC

| Ne || Havwverosanme pasnenosutem | K ormyectBo yacos | OmexTpoHHbIe




n/n Npor paMmmbl Bcero|| KoHTponbHblie |[[pakTnyeckmne (umdpoBbie)
padoThI paboThI obpaszoBarerbHbIe
pecypebl
1 | Beegetine B crepeometpuio | 10 | I |Ihttps://myschool.edu.ru |
2 MpsiMble 1 NAOCKOCTM B NpocTpaHcTBe. || 12 1 https://myschool.edu.ru
MapanrenbHOCTb NPSAMbIX 1
MIIOCKOCTEN
3 MepneHanKynspHOCTb NPSIMbIX U 12 https://myschool.edu.ru
MIIOCKOCTEN
4 |Yrmel mexay npsmbivm u nniockoctsmn | 10| 1 | | Ihttps:/myschool.edu.ru |
5 | MwororparHvkm | 11 1 I | Ihttps:/myschool.edu.ru |
6 |(OBBémbI MHOrOr paHHMKOB | 9 | 1 I | Inttps://myschool.edu.ru |
7 MoBTOpPEHNE: CEMEHUNS, PaCcCTOSHUA U 4 1 https://myschool.edu.ru
yrbl
OBLL EE KOJTMYECTBO YACOB INO 68 5 0
NMPOrPAMME
11 KJIACC
Ne HanmeroBaHve pasaeros n tem | K ormyectBo yacos | SnexTpoHHbIe
n/n nporpavvel Bcero|KoHTporbHble | MpakTuyeckue (undpoebie)
paboTbI paboTbl obpazoBarerbHble
pecypee!
1 |Teraspauetms | 12 | | |Ihttps:/myschool.edu.ru |
2 |OBuémbITen | 5 | 1 I |Ittps://myschool.edu.ru |
3 |BexTopb! 1 koopauHars B npocTpaHcTee| 10 | 1 I |Ihttps:/myschool.edu.ru |
4 MoBTOpeHue, 0bobLLeHue, 7 1 https://myschool.edu.ru
cUCTEeMarmn3aLms 3HaHUN
OBLL EE KOJTMYECTBO YACOB INO 34 3 0
NMPOrPAMME

TEMATHYECKOE INTAHUPOBAHMUE 110 BEPOATHOCTHU U CTATUCTUKH

10 KJIACC
Ne HavmeHoBaHWe pasernos 1 Tem K ormyectBo Yacos \ OnexTPOHHbIe
n/n nporpammel Boero||K oHTporbHbIe| Mpak Tndeck e (undposbie)
pabOoTbI pabOoTbI obpasoBaresibHbIe
pecypchbl

1 |[MpencTaeneHne AaHHbIX 1 onucaresibHas 4 https://myschool.edu.ru
cTarucTuka

2 ||Cny4aiHble orbITbl U CryYaiHble 3 1 https://myschool.edu.ru
COBbITYSA, ONbITbI C PABHOBO3MOXHbIMM
arneMeHTapHbIMM MCXOaaMM

3 ||Onepaummn Hag cobbITUAMN, CIOXKEHNE 3 https://myschool.edu.ru
BEPOATHOCTEN

4 ||Y crnoBHas BEPOSITHOCTb, Aepeso 6 https://myschool.edu.ru
CIyYanHoro onbITa, oopmMyria norHom
BEPOSITHOCTU 1 HE3ABVCUMOCTb COObITUI

5 [[QneverTbl komMBuHaTOpKK | 4 | I [Ihttps://myschool.edu.ryl

6 |[Cepum nocnenosarenbHbix vcnbmaHmin || 3 || I 1 |Ihttps://myschool.edu.ryl

7 | Cryqaittble BermumHb! 1 pacnpegenerns | 6 | | |Ihttps://myschool.edu.ry|



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne HanmverosaHve pasoernos utem || K ormuectBo yacos | OrexTpoHHbIe
n/m nporpammel Bcero| K oHTporbHbIg|Mpak Thdeckne (undpossie)
paboThI paboThI obpasoBarerHble
pecypchl
8 | OBobLerme 1 cuctemarnsams sHanmin | 5 | 2 | | ttps:/myschool.edu.rul
OBLL EE KOJITMYECTBO YACOB IO 34 2 2
NMPOIrPAMME
11 KJIACC
Ne || HanmeHoBaHMe pasnenos 1 Tem Nporpammbi \ K onmyecteo YacoB \ OreKTPOHHLIEe
n/n Boero|| KoHTporbHbie | MpakTuyeckme (LmdpoBbie)
paboTbI paboTbl obpasoBarerbHble
pecypchbl
1 M aremarmnyeckoe OXXnaaHune criy4anHom 4 https://myschool.edu.ru
BEMMYMHbI
2 |dncnepenst n CTaHaapTHOE OTKIIOHEHWE 4 1 https://myschool.edu.ru

CIyHaHOW BEMMYUHBI
3 |[3akon Gonblumx uncen I

—_

Ihttps://myschool.edu.rul

4 ||HenpepblBHbIE CryYaliHble BEMYMHbI 2 https://myschool.edu.ru
(pacnpeneneqms)

5  ||HopmansHoe pacnpenenerins 2 | | 1 |Inttps://myschool..edu.ryl

6 |[MoBTOpeHue, 06o6LLEHNE N 19 2 https://myschool.edu.ru
cUcTeMarmsaLms 3HaHUn

OBLEE KOJITMYECTBO YACOB MO 34 2 3

MPOrPAMME

YYEBHO-METO/IMYECKOE OBECITEUEHUE OBPA30BATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJBI 1151 YUEHUKA

* Marematuka: anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHaimu3a, TeoMeTpusi. Anrebpa © Hayaia
Maremaruueckoro ananuza, 10-11 xmaccel/ Amumor II.A., Komsrun FO.M., Tkauea M.B. u npyrue,
Axunonepnoe o6mectBo «M3natenserBo «IIpocsenienue

* Maremaruka: anrebpa W Hayaja MaTeMaTHYecKoro aHanmsa, reomerpus. ['eomerpus, 10-11 xmaccel/
Atanacsa JI.C., byryzoB B.®., Kagommer C.b. u napyrue, AxmumoHepHoe oOmiecTBo «M3marenscTBo
«IIpocsenieHne

* Maremaruka: aireOpa W Hadaja MaTEeMaTHYECKOTro aHamm3a, reomerpus, 11 kmacc/ Mopakosuuy A.l.,

CwmupnoBa .M., Cemenos I1.B., ObmiectBo ¢ orpanndeHHoi otBeTcTBeHHOCThIO « MOl MHEMO3MHA »
METOANYECKHUE MATEPHAJIBI JIUISA YUUTEJIA

1 TkaueBa M.B., ®enoposa H.E. u ap. Anrebpa u Hauana MareMaTH4eCKOro aHanu3a. Metonnyeckue

pekomenanuu. 10 kacc


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

2 TkaueBa M.B., ®enoposa H.E. u np. Anredpa un Hauana MareMaTH4eCKOro aHanu3za. Meronuyeckue

pexomenpauuu. 11 knace
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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