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IHosicuuTennLHAA 3aIHCKA

PaGouas nporpamma yyebHoro npeamera MaremaTtuka, pa3paboTraHa Ha OCHOBE
OI'OC COO (IIpuka3z MunucrepcTa 0opazoBanusi u Hayku Poccuiickoit @enepanuu ot
17.05.2012 Ne 413 (c u3BMEHEHHUSIMH U JOTOJTHEHUSAMH), C ydeToM [IpumepHoit paboueii
IpOrpamMMBbl cpeHero o0miero 00pa3oBaHus MO PycCKOMY S3bIKY (0a30BbIN YPOBEHB),
0JIOOpEHHOM penieHrueM GeaepabHOrO YIeOHO-METOAMYECKOT0 O0BEAMHEHHUS 10 00IIeMy
obpazoBanuio (mpotokoin 7/22 ot 29.09. 2022 roga).
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1. OBIIAS XAPAKTEPUCTUKA YUYEBHOI'O ITPEAMETA
«MATEMATHUKA»

Pabouas mporpamma no yueOHoMy npenmety «MaTeMaTikay yriryoaéHHOTO ypOBHS
paspaboTtaHa Ha ocHOBe DeepanbHOro rocy1apcTBEHHOI0 00pa30BaTeNbHOIO CTaHAapTa
cpeaHero o0IIero o0pa3oBaHusl, ¢ y4¢TOM COBPEMEHHBIX MUPOBBIX TPeOOBAaHUH,
HpPEIbBIAEMbIX K MATEMATHYECKOMY 00Pa30BaHUIO, U TPAAULIUN POCCUHCKOTO
oOpa3oBanus. Peanuzanus mporpaMMbl 00€CTIeYUBAET OBIAICHUE KITFOUYEBBIMH
KOMIIETEHIIUSIMU, COCTABIISAIOIIMMHU OCHOBY JUIsl CAMOPAa3BUTHS U HENPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOIIEKYJIbTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS
JUYHOCTH 00YYarOLIUXCS.

B paGoueii mporpamme yuTeHsl Hied U nojoxenus «KoHnenuuu pa3BuTus
MaTteMaTHueckoro oopasosanus B Poccuiickoit denepannn». B cooTBeTCTBUM C Ha3BaHUEM
KOHIICTIIIUM MaTEMaTHYeCKoe 00pa3oBaHueE I0JKHO, B YACTHOCTH, PEIIaTh 3a/1a4y
o0ecrieyeHHss HE0OXO0AUMOTO CTPaHe YHUCiia BBITYCKHUKOB, MaTeMaTH4yecKast [I0Ar0TOBKa
KOTOPBIX JOCTaTOYHA JUISI TPOAOIDKEHHS 00pa30BaHuUs 1O PA3ITUYHBIM HAIPABICHUSM,
BKJIIOYas [IPEIolaBaHie MaTeMaTUKU, MaTeMaTHYeCK1e UCCIeIoBaHusl, paboTy B cdepe
WH(POPMALMOHHBIX TEXHOJIOTUHN | JIp., a TAK)Ke 00eCTIeUeHHS ISl KaXKI0T0 00ydJaronerocs
BO3MOYKHOCTH JOCTH)KEHUSI MaTEMaTUYECKOH MOATOTOBKU B COOTBETCTBUU C HEOOXOAMMBIM
eMy ypoBHeM. VIMEHHO Ha pelleHHe ITHX 3a]a4 HalleleHa paboyas mporpaMma
yri1yOJa€HHOTO YPOBHS.

B snoxy mudpoBoii Tparnchopmarin Becex chep 4eIoBeUeCKOn AATEIbHOCTH
HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 XopoIiei
MaTeMaTUYeCKO MOArOTOBKU. DTO 0O0YCIOBJIEHO TEM, YTO B HAIlIU JTHU PACTET YUCIIO
CHeLMaIbHOCTEHN, CBSI3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHUEM MaTeMaTHKH: U B cepe
HKOHOMHKH, U B OM3HECE, U B TEXHOJIOTUIECKUX 00JIaCTAX, U 1aKe B TYMaHUTAPHBIX
cdepax. Takum o0pa3oM, Kpyr o0yyaroImuxcs, A1 KOTOPbIX MaTeMaTHKa CTAHOBUTCS
3HAUYMMBIM NIPEAMETOM, (PyHAaMEHTOM 00pa30BaHMUsl, CYLLIECTBEHHO pacuupsercs. B Hero
BXOJISIT HE TOJIBKO 00Yy4Yaroluecs, INIaHUPYIOIUe 3aHUMAaThCsl TBOPUYECKON U
HCCJIEI0BATEIbCKOM paboToil B 00J1aCTH MaTeMaTuKU, UHPOPMATUKU, PUZNKH, SKOHOMUKH
U B JIpYTUX 00JacTAX, HO U T€, KOMY MaTeMaTHKa Hy>KHa JUIs UCIOJIb30BaHUS B
npodeccusix, He CBA3aHHbIX HEMOCPEIACTBEHHO C HEM.

[TpuknaaHas 3HaUMMOCTh MaTEMaTUKH OOYCIIOBIIEHA TEM, YTO €€ IPEIMETOM
SBIISIOTCS (PyHIaMEHTATBHBIE CTPYKTYPHI HAIIETO MUPA: MTPOCTPAHCTBEHHBIE (POPMBI U
KOJINYECTBEHHBIE OTHOIIEHUS, (DYHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTErOpuu
HEeoMNpeAeNEéHHOCTH, OT IPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIBITE, /10
JIOCTaTOYHO CJIO0XKHBIX, HEOOXOTUMBIX Ul Pa3BUTUS HAYYHBIX M TEXHOJIOTHUYECKUX UICH.
be3 KOHKpEeTHBIX MaTeMaTHIECKUX 3HAHUN 3aTPyIHEHO TOHUMaHNE TIPUHIIMIIOB YCTPOWCTBA
U MCII0JIb30BaHMsI COBPEMEHHOM TeXHUKHU, BOCIIPUATHE U UHTEPIpETalUs pPa3HOOOpa3HOit
COLIMAJIbHOW, YKOHOMUYECKOM, TOJUTHUECKON NHpopMaIuu, Maao3hpekTuBHA
MOBCEHEBHAs IPAKTUUECKas AeATeNbHOCTh. Bo MHOTHX cdepax mpodeccuoHanbHON
JeSITeTbHOCTH TPEOYIOTCSI YMEHHSI BBITIOTHSTH PACYETHI, COCTABIISATH AJITOPUTMBI,
OPUMEHSATH (HPOPMYJIBI, IPOBOAUTH T€OMETPHUUECKUE U3MEPEHUS U IOCTPOCHUS, YUTATH,
00pabaTbIBaTh, UHTEPIPETUPOBATH U MPEACTABIATH HHPOPMAIUIO B BUE TaOIHII,
JarpaMM H rpaukoB, TOHUMAaTh BEPOSITHOCTHBINA XapakTep CIy4alHbIX COOBITHMA.

OnHOBpEeMEHHO ¢ pacuIMpeHrueM cep MPUMEHEHHUs] MaTEMaTHKU B COBPEMEHHOM
oOriecTBe BcE 6osiee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUYECKUNA CTUIIb MBIIIJICHUS,
TIPOSIBIISFOIIIUIICS B OTIPEIEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3ydeHus
MaTeMaTHKH B apceHall MPUEMOB M METOOB MBIIIJICHHS YeJIOBEKa €CTECTBEHHBIM 00pa3oM
BKJIIOUYAIOTCS UHAYKLINS U ACTYKIUs, 0000IIeHHe U KOHKPETH3aLUsl, aHaJIN3 U CUHTE3,
KJaccu(uKaus 1 cucTeMaTH3alys, abctparupoBanue 1 aHaorusi. OObeKThI
MaTeMaTHYECKUX YMO3aKJIIOUEeHUH, TpaBUiIa UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M
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JIOTHYECKUX TIOCTPOCHUH, CITOCOOCTBYIOT BBIpAOOTKE YMEHHS (hOPMYIHPOBAT,
000CHOBBIBATh U JJOKA3bIBATh CYXKACHUSA, TEM CAMBIM (DOPMUPYIOT JIOTHYECKUIN CTUIIh
MbIIUIeHHS. Bemymias poinb npuHaaneXuT MaTeMaTuke B (GOPMUPOBAHUHN aJITOPUTMUIECKOM
KOMITIOHEHTbI MBIIUIEHUS! U BOCIIMTAaHUM YMEHUH J1eHICTBOBATh 10 3a/laHHBIM aJITOpPUTMaM,
COBEpILEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATH HOBBIE. B mporiecce pemienus 3aaay —
OCHOBBI JUJIsl OpraHU3aluy y4eOHO! AeATeNbHOCTH Ha ypOKaX MaTeMaTHKU — Pa3BUBAOTCS
TBOpPYECKAsl U MPUKIIATHAS] CTOPOHBI MBILIUICHHSL.

OOyuenue MaTeMaTuKe Aa€T BO3MOXKHOCTh Pa3BUBATh y YYaIUXCsl TOUHYIO,
paLMOHATBHYIO U HH(OPMATUBHYIO peUb, YMEHHE OTOMpPATh HanOoJee MOIXOASIIIE
A3bIKOBBIE, CHMBOJIMYECKHE, IpauyecKre CpeACcTBa AJIs BhIPAKEHUS CYKICHUN U
HArJSIIHOTO UX MPECTABICHHUS.

Heo6xo1uMbpIM KOMIIOHEHTOM 001N KyJIbTYpbl B COBPEMEHHOM TOJIKOBaHUU
SBJISIETCS 00IIee 3HAKOMCTBO C METO/IaMH TIO3HAHUS JICHCTBUTEIBHOCTH, MPEJICTABICHHE O
peaMeTe U MeTOJIe MaTEMATUKHU, €r0 OTINYUAX OT METO0B €CTECTBEHHBIX U
TYMaHHUTapHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHHUS MAaTEMATUKU JJIsl PELICHUS] HAYYHBIX U
NPUKJIAJHBIX 33/1a4. Takum 00pa3oM, MaTemMaTuyeckoe o0pa3oBaHHe BHOCUT CBOM BKJIaJl B
dbopmupoBaHHe 00IIEH KYIbTYphI YeJIOBEKA.

N3yueHre MaTeMaTHKU CIIOCOOCTBYET ICTETUUYECKOMY BOCIIUTAHUIO YEJIOBEKa,
MOHUMAHHIO KPACOTHI U M3SIIECTBA MATEMAaTHIECKUX PACCYKICHH, BOCTIPHITHIO
reoMeTpruYecKux (popM, yCBOCHUIO U1€U CUMMETPUU.

1.1 ey u3yuyenusi yueoHoro npeamera «MaremaTuka
[TpropuTeTHBIMH LIETSIMU O0yUEHUSI MAaTEeMaTHKE Ha YIITyOJIEHHOM YPOBHE

IPOJOKAIOT OCTaBaThCSL:
- (opMUpOBaHKE LEHTPATHHBIX MATEMAaTUYECKUX MOHITHH (YMCII0, BEJIMYMHA,
reoMeTpuyecKkas Gurypa, nepeMeHHast, BEpOsITHOCTb, (DYHKIIHS, IPOU3BOIHAS, HHTETPAI),
o0ecreynBaroINX IPEeMCTBEHHOCTh U IEPCIIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHUs
00yJaromuxcs;
- IO/IBE/ICHUE YYaIllUXCsl Ha JOCTYITHOM JJI1 HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKH U OKPYXKAIOLIEro MUpa, IOHUMaHUIO MaTEMAaTUKHU KaK YacTH 001el KyJIbTyphbl
4eJI0BEUECTBA;
- pa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN ydaluxcs, N0o3HaBaTeIbHOM
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, KpUTUYHOCTH MBILUIEHUS, UHTEPECA K U3YUEHUIO
MaTeMaTHKH;
- (hopmupoBaHue QYHKIIMOHATBHON MaTeMaTHYecKoi TPaMOTHOCTH: YMEHUS paclo3HaBaTh
MaTeMaTUYECKHE aCIEeKThl B PEaNIbHBIX KU3HEHHBIX CUTYalUsIX U IPU U3YYEHUHU APYTUX
y4eOHBIX PEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEHN, (POPMYITUPOBATH UX
Ha SI3bIKE€ MaTEMATUKH U CO31aBaTh MATEMaTUYECKUE MOJEIH, IPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKUN anmnapar AJis peleHusl IPaKTUKO-OpUEHTUPOBAHHBIX 3a/1a4,
MHTEPIPETUPOBATH U OLICHUBATD [TOJIyYE€HHBIE PE3YJIBTATHL.

OcHOBHBIE JINHUU COJIEp’KaHusl Kypca MaTeMaTUKH YriyOoia€HHOro ypoBHs: «Hucna u
BBIYUCIIEHUS», «AnreOpa» («Anredpandeckre BEIpaXKEHUS», «Y paBHEHUS U HEPABEHCTBAY),
«Hauana MmatemaTiueckoro ananuzay, «I'eomerpusi» («I'eomerpuueckue GuUrypsl 1 ux
cBOiicTBay, «M3MepeHne reoMeTpuIeCKUX BEITUUNHY), «BEPOATHOCTD U CTaTUCTHUKAY.
JlaHHble JIMHUK Pa3BUBAIOTCS MApauIeIbHO, KaKIasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOH, OJHAKO HE HE3aBUCUMO OJIHA OT JIPYrOi, a B TECHOM KOHTAKT€ U B3aUMOJAECHCTBHH.
Kpowme 3Toro, nx o0bequHsAET ToTHYecKasi COCTaBIISIONIAs], TPAIULIMOHHO PUCYIIAS
MaTeMaTHKE U IPOHU3BIBAIOIAS BCE MATEMATUYECKUE KYPChI U COJIEP/KATEIbHbIE TUHHUH.
CdopmynupoBanHoe B DeiepaibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe
cpeaHero od1iero oopazoBaHus TpeOOBaHNE «KyMEHUE ONIEPUPOBATH MOHATUSAMHU:
orpeziesieHue, akCuoMa, TEOpeMa, CJIeJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEeIbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; YMEHUE (OPMYIHPOBATH OOpAaTHOE U MTPOTHBOIOIOKHOE
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YTBEPKIACHUE, IPUBOAUTD IPUMEPBL U KOHTPIIPUMEPBI, UCIIOIb30BATh METO/
MaTeMaTUYECKON MHIYKIIUH; TIPOBOANUTH TOKA3aTeIbHbBIC PACCYKICHHUS MPH PELICHUH 3a7ad,
OLICHUBATh JIOTHUYECKYIO MTPABUIBLHOCTh PACCYKICHHI» OTHOCHTCS KO BCEM Kypcam, a
bopMupOBaHKE JTOTMYECKUX YMEHHUI PACIIPEICIISCTCS 10 BCEM roiaM 00Yy4eHHsI Ha YPOBHE
CpeIHero o0nero 0opa3oBaHusl.

1.2 MecTo yueOHOT0 NpeIMeTa «kMaTeMaTHKa» B y4eOHOM IJIaHe

B cootBercTBUM ¢ DenepanabHbIM roCy1apcTBEHHBIM 00pa30BaTeIbHbIM CTaHAAPTOM
cpeaHero o0Iiero o0pa3oBaHs MaTEMAaTUKA SBISIETCS 00s3aTeIbHBIM IIPEAMETOM Ha
JTAHHOM ypoBHe oOpa3oBanus. Paboueil mporpammoil npenycMaTpuBaeTcst U3y4eHue
yueOHOTO0 npenMeTa «MaremaTuka» B paMKax TpEX yueOHbBIX KypcoB: «AnreOpa U Havyana
MaTEMaTHYECKOT0 aHalu3a», «I'eomeTpus», «BepoaTHOCTB U cTaTUCTHKaY. DOpMUpOBaHUE
JIOTUYECKUX YMEHUN OCYIIECTBIISAETCS Ha MIPOTSYKEHUU BCEX JIET 00Y4YEHHUs B cTaplueit
LIKOJIE, a SJIEMEHTHI JIOTUKH BKJIFOYAIOTCS B CONEPKAHNE BCEX Ha3BaHHBIX BBILIE KYPCOB.
B yuebHOM mi1aHe Ha M3y4YeHUE MaTEMAaTUKH Ha YriTyOIE€HHOM ypoBHE oTBOAUTCS 219
4acoB.

TemaTudeckoe MIaHUPOBAaHKUE YUEOHBIX KYPCOB U PEKOMEHIyeMOE pacipeesicHIe
y4eOHOT0 BPEMEHH JJIs U3yUSHUSI OTICJIbHBIX T€M, IPEIJIOKEHHbIE B HACTOSILEH
IIporpaMMme, HaJl0 paccCMaTpUBaTh KaK IPUMEPHbBIE OPUEHTHUPBI B TOMOLIb COCTABUTEINIO
aBTOPCKOMW pabodell mporpaMMsl, U MPEXJIe BCEro yUUTEI0. ABTOp pabodei mporpaMmbl
BIIPaBE YBEJIMYUTDH WIM YMEHBIIUTD PEJIOKEHHOE YUCIIO YUEOHBIX 4acOB Ha TEMY, YTOOBI
YIIIyOUTBHCS B TEMATHKY, 3aMHTEPECOBABILYIO 00YYaIOLINXCsl, UM HAIPaBUTh YCUJIUS Ha
IIPEO0JICHHE 3aTPyIHEHUH. JJOIyCTUMO TakKe JIOKaJIbHOE NepepacipeesieHue U
IIEPECTaHOBKA 3JIEMEHTOB COZAEPkKaHMsI Kypca BHYTPH JJaHHOTO KJ1acca.

KonuuecTBo npoBepouHbIX padOT (TeMaTUUECKUNA U UTOTOBBIN KOHTPOJIb KayecTBa
YCBOEHHsI yUeOHOI0 MaTepuania) U UX TUI (CaMOCTOSATENIbHbBIE U KOHTPOJIbHBIE PA0OTHI,
TECThI) OCTAIOTCS HA YCMOTPEHUE YUUTEIIS.

Taxoke npenojaBaTesb BIPaBe YBEIUYUTh WIH YMEHBIIUTh YUCIIO YU€OHBIX YacOB, HA
0000111eHIE, TOBTOPEHUE, CUCTEMATH3aIIUI0 3HAaHUN 00yJaronuxcsi. EMMHCTBEHHBIM, HO
HNPUHIUIHAIBHO BaXKHBIM KPUTEPUEM SBISIETCS IOCTHKEHHE PE3y/IbTaTOB O0yUCHMS,
YKa3aHHBIX B IPOTPAMME.



2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

[Tnanupyemsble pe3ynbTaThl OCBOCHHS y4eOHOro npeamera «MaremaTtukay
OcBoenue yueOHOTO npeaMeTa «MaremMaTukay T0JKHO 00eCIIeYnBaTh JOCTHKEHNE Ha
YPOBHE CpeHero 001ero 00pa3oBaHus CICAYIOMUX JTHYHOCTHBIX, METAIIPEIMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JInuHOCTHBIE pe3yJIbTaThI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrPaMMBbl yUeOHOTO npenMeTa «MaremaTukar»
XapaKTEepPU3YIOTCSA:
I'paxk1aHCKOE BOCIIUTAHUE:!
c(OPMHPOBAHHOCTHIO T'PAXKJAHCKOM MO3UIIUHN 00YUYaIOIIETrocsi KaK aKTUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa, IPEACTABICHUEM O MaTEMaTHUECKUX
OCHOBax ()yHKLIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYD, IBICHHIA, IPOLEIYp IPaKIaHCKOTO
oO1iecTBa (BbIOOPHI, ONPOCHI U 11P.), YMEHHEM B3aUMOJICHICTBOBATh C COLMAJIbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMUA ¥ Ha3HAYCHUEM.
ITaTproTHYECKOE BOCIIUTAHUE:!
c(OpMUPOBAHHOCTBIO POCCUICKON IpayKIaHCKON MIAEHTUYHOCTH, YBAXKEHUS K MIPOLIOMY U
HACTOALIEMY POCCUICKON MAaTEMaTUKH, IEHHOCTHBIM OTHOLIEHUEM K JTOCTHIKEHUSAM
POCCHICKMX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3THX
JOCTH)KEHUH B JPYyTrUX HayKax, TEXHOJIOTHUX, chepax IKOHOMUKH.
JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:
OCO3HaHHEM JYXOBHBIX LIEHHOCTEH POCCUICKOr0 Hapoa; c(hOPMUPOBAHHOCTbHIO
HPaBCTBEHHOI'O CO3HAHMS, 3THYECKOI0 IIOBEJICHHUS, CBSI3aHHOI'O € IIPAKTUYECKUM
IIPUMEHEHUEM JOCTHIKCHUM HAyKU U EATEIBHOCTBIO YYEHOT0; OCO3HAHUEM JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOrO Oy 1yILEroO.
OCTETUYECKOE BOCIIUTAHUE:!
ACTETUYECKUM OTHOIIEHNEM K MUPY, BKIIFOUast 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, pelIeHUH, pacCyKACHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM aCIEKTaM Pa3IudHbIX BUJIOB UCKYCCTBA.
DuU3NIECKOE BOCIIUTAHUE:
c(OpMUPOBAHHOCTHIO YMEHHUS IPUMEHSITh MaTeMaTHUECKHUE 3HAHUS B HHTEPECax 370POBOI0O
u Oe3zomacHoro odpasa >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO (3710pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEXXUM 3aHITUN U OTIbIXA, peryyspHas puznyecKkas
aKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHMS IIPH 3aHATUSAX CHOPTUBHO-
03JI0POBUTEIIBHON I€SITENHLHOCTHIO.
TpynoBoe BocnUTaHUE:
TOTOBHOCTBIO K TPY/ly, OCO3HAHMEM LIEHHOCTH TPYAOII00MS; HHTEPECOM K Pa3IMUHbIM
cdepam npodeccuoHaNbHOM AesITeTbHOCTH, CBI3aHHBIM C MaTEMaTUKON U €
MPUJIOKEHUSIMH, YMEHUEM COBEpPIIIaTh OCO3HAHHBIN BbIOOp OyaylIel npodeccun u
pean30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IUIAHbI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K
MaTeMaTH4ecKoMy 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUHU BCEH JKU3HM,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELICHUH MPAKTUYECKUX 3a7a4 MATEMaTUYECKOMN
HaIlpaBJIECHHOCTH.
OKOJIOTUYECKOE BOCIIUTAHHUE:!
c(OpPMUPOBAHHOCTHIO IKOJIOTUYECKOHN KYIbTYPhl, HOHUMaHUEM BIMSIHUS COI[UAIbHO-
HKOHOMUYECKHUX IIPOLIECCOB HA COCTOSHUE IIPUPOJIHON U COLMAIIBHON CPENIbl, OCOZHAHUEM
[J100abHOTO XapaKTepa IKOJIOTUYECKUX Mpo0sIeM; OprUeHTaluel Ha TPUMEHEHHE
MaTeMaTHUECKUX 3HaHUH [T peleHns 3a]au B 00JIaCTH OKPY>KaIoLIel Cpebl,
IIJIJAHUPOBAHUS TIOCTYIIKOB M OLIEHKHM MX BO3MOJKHBIX ITOCJIEICTBUH I OKPYKAOIIEH
Cpenbl.




LleHHOCTH HAaYYHOTO MMO3HAHMS:

c(hOopMUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUEM MaTEeMaTUIECKOW HAyKH KaK
chephl UeITOBEUYECKOM ICSITSIIbHOCTH, ATAOB €€ pa3BUTHS U 3HAUUMOCTH IS PA3BUTHUS
UMBUJIM3ALMU; OBJIAJICHUEM SI3bIKOM MATEMATUKU U MAaTEMAaTUYECKOU KYJIbTYpOU Kak
CPEICTBOM MMO3HAHMS MUPA; TOTOBHOCTHIO OCYILIECTBIISATh MPOECKTHYIO U
HCCIIEIOBATENIbCKYIO IESITENbHOCTh MHANBHUIYAIBHO U B TPYIIIIE.

MertanpeameTHble pe3yJibTaThl
MertanpeameTHble pe3ynbTaThl OCBOSHUS IIPOrpaMMbl y4eOHOro npeaMera «MaremaTuka
XapaKTEpU3YIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU MO3HABATEIbHBIMM JICHCTBUSAMU,
YHHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JICHCTBUSIMU, YHUBEPCAIbHBIMU
peryJsiTHBHBIMH JICHCTBUSMHU.

1) YHuBepcasbHbIC MO3HABATEIbHBIE JICHCTBUS, 00ECIIEUNBAIOT (POPMUPOBAHUE 0a30BBIX
KOTHUTHBHBIX IIPOIIECCOB 00yUJaronIMXcs (OCBOCHHE METOAOB TIO3HAHUS OKPYKAIOIETO
MUpa; IPUMEHEHNE JIOTHYECKUX, UCCIIEI0BATEIbCKUX ONepaluii, yMeHuil paboTath ¢
uH(popMaLuen).
ba3oBble tornyeckue AeWCTBUS:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKK MATEMAaTUYECKUX OOBEKTOB,
HNOHATHUH, OTHOILIEHUH MEXy HOHATUAMU; (GOPMYITUPOBATh ONPEAETICHUs TOHATHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PUKALINN, OCHOBAHUS JUIsI 0000IICHUS 1
CpaBHEHMsI, KpUTEPUH [TPOBOIUMOI0 aHAIN3a;

BOCIIPUHUMATh, (POPMYyITUPOBATh U PEOOPa30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE; YCIOBHbIC;

BBISBJISITH MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEYHs B (pakTax,
JAHHBIX, HAOJIIOJICHUSIX U YTBEP)KICHUAX; MpeAaraTb KpUTEPUH JUIsl BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JieNiaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSATENBHO JI0KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPXKICHHUH (TIpsSMBIE U OT
MPOTHBHOTO), BBICTPaWBaTh apTYMEHTAIINIO, TPUBOJAUTH IIPUMEPHI U KOHTPIIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BbIOMpaTh c11oco0 pereHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMS,
BbIOMpATh HanOOJIee MOAXOAAIIMH ¢ YIETOM CaMOCTOSITEIbHO BBIJCICHHBIX KPUTEPHEB).
ba3oBble HMccaenoBaTenbckue A1eUCTBUS:

HCIOJIb30BATh BOIPOCHI KaK UCCIIEA0BATENIbCKUI MHCTPYMEHT MO3HAaHUS; (POPMYJINPOBAThH
BOIPOCHI, GPUKCHUPYIOLIUE IPOTUBOpPEUHE, TPOOJIeEMy, YCTAHABIMBATh UCKOMOE U JIaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHECHHE;

MIPOBOAUTH CAMOCTOSITEIbHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, UCCIIEI0BAaHUE 110
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHu4ecKoro 0ObeKTa, sIBIEHUs, IPOLIeCcCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYIHPOBATh 00OOIIEHHUS M BBIBOJIBI 0 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEI0BAHNUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB,
BBIBOZOB M 000OIIEHNI;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTaTh MPEINON0KEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmarimei:

BBISBIIATH 1€(UIMTHI MH(OPMAIIMH, JaHHBIX, HEOOXOIUMBIX JUIs OTBETA HA BONIPOC U JJIS
pelleHus 3aauu;

BbIOMpPATh MH(POPMAITUIO U3 HCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMUHBIX BUAOB U HOpM
IPEeJICTaBIICHHUS;




CTPYKTYpUPOBaTh HH(OPMAIIHIO, TPEICTABIATE €€ B Pa3IUUHBIX (OPMAX, WILTIOCTPUPOBATH
rpaduvecKy;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOATENEHO C(HOPMYITHPOBAHHBIM
KPUTEPUSM.

2) YHuBepcalbHbIe KOMMYHHKATHBHBIE JICHCTBHSI, 00CCIICUNBAIOT CPOPMUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB 00YYaOIIUXCSI.

OO1eHue:

BOCIPUHUMATH U (OPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSAMHU U LEISIMU
0O0IIeHUSs; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MIMChbMEHHBIX
TEKCTax, 1aBaTh MOSACHEHUS 110 X0y PElIeHUs 3ajaul, KOMMEHTHPOBATh MOTYYSHHbIN
pe3ysbTar;

B X0/ 00CYXIeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOM TeMbl, IPOOIEMBI,
pemraeMoii 3a/1a4u, BbICKa3bIBaTh UJICH, HAIIEJICHHBIE Ha ITOMCK PEIIEHUS; COMIOCTABIISATh
CBOM CYKJICHUS C CYXICHUSIMH IPYTUX YYACTHUKOB JIMAnora, oOHapyUBaTh pa3inyue u
CXO/ICTBO IO3UIIMIA; B KOPPEKTHOH popme popMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPEJICTABIATH PE3YNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBAHUS, TPOCKTA;
CaMOCTOSITENILHO BEIOMPATh (hOpMaT BBICTYILICHHUS C YIETOM 3a]a4 IPE3CHTALUH U
0COOCHHOCTEH ayAUTOPHH.

CoTpyIHUYECTBO:

MMOHUMATh U UCIIOJIH30BaTh MIPEUMYILIECTBA KOMaHHON ¥ UHIUBUyaIbHOU PabOTHI pU
peleHnn yueOHbIX 3a7a4; MPUHUMATH 1I€7Ib COBMECTHOM JIeSITEIbHOCTH, TNIAHMPOBATh
OpTraHHU3aIMI0 COBMECTHOI paboThI, pacrpeAensiTh BUIAbl padoT, JOrOBapUBATHCS,
00Cy)XIaTh MPOIIECC U Pe3yabTaT paboThl; 00001MaTh MHEHHS HECKOJIBKHX JIFOICH;
y4acTBOBATh B IPYIIOBBIX hopMax paboThl (00CyKIeHHs, 0OMEH MHEHUSIMH, «MO3T'OBbBIE
IITYPMBI» U T.II.); BBIIOJHSITH CBOIO YaCTh Pa0OTHI U KOOPIMHUPOBATH CBOU JCUCTBUS C
JIPYTMMHU YIeHaMU KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIa/1a B OOIIUIl MPOAYKT MO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

3) YHuBepcasbHbIC peryssTHBHBIE JCHCTBUS, 00ECIEUNBAIOT ()OPMUPOBAHUE CMBICTIOBBIX
YCTAHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranuzanus:

COCTABIIATH TUIAH, AITOPUTM PEUICHUS 331a9H, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIICHUI ¢ y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOb:

BJIaJIETh HaBBIKAMH MTO3HABATEIBHON peIeKCHU KaK OCO3HAHUS COBEPIIAeMbIX ACUCTBUH 1
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIaJIeTh CIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3ybTaTa PEHICHNs MAaTeMaTHIECKOW 3a/1auu;

NPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIIEHUH 3a/1a41, BHOCUTb
KOPPEKTHBHI B IS TEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3YIbTATa IIETTH U YCIOBUSAM, OOBSCHATH MPHYUHBI JTOCTHKCHUS
WIN HEJIOCTUKEHUS Pe3yJIbTaTOB ACATEIbHOCTH, HAXOIUTh OIINOKY, JaBaTh OLIEHKY
NPUOOPETEHHOMY OIIBITY.

IIpeamerHbIe pe3yabTarhbl
[IpenmMeTHbIE pe3yabTaThl OCBOECHHUS pabouell mporpaMMBbl 110 MaTeMaTHUKE MPEACTaBIEHBI B

paMKax OTACIIbHBIX KYPCOB B COOTBCTCTBYIOIIHX pa3jciax HaCTOSIIEH mporpaMmal.



1. PaGouas nporpammMa yuye0HOIo Kypca «AJjredpa 1 Ha4ajia MaTeMaTH4eCKOro
aHAIH32)»

1.1 lenu u3yyeHusi yuedHOro Kypca

Kypc «AnreOpa n Hauasia MaTeMaTHYECKOr0 aHAIN3a» ABJSIETCS OJHUM U3 Hanboiee
3HAYMMBIX, IIOCKOJIBKY, C OJJTHOH CTOPOHBI, OH 00€CIEeUnBACT HHCTPYMEHTANIbHYIO 0a3y 1is
U3y4YEHHsI BCEX €CTECTBEHHOHAYUYHBIX KYPCOB, a C IpYTrOil CTOPOHBI, (hOPMUPYET JTOTHUYECKOE
U a0CTPaKTHOE MBIIUICHHE yYaIUXCsS HA YPOBHE, HEOOXOAUMOM JUIsi OCBOCHHS
UH(POPMATUKHU, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYrUX AUCUUIUIMH. B pamkax
JTAHHOTO Kypca ydalllecs OBJIaJEBal0T YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM HAayKH,
KOTOpast (OpMYJIHPYET CBOU AOCTHKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anre6psl 1 Hauasl MaTeMaTHYECKOr0 aHAJIN3a 3aKJIa/IbIBAET OCHOBY JJISl YCIIELIHOTO
OBJIA/ICHUS 3aKOHAMU (PU3UKH, XUMHUU, OMOJIOTHH, TOHUMAaHHUS OCHOBHBIX TEHJICHITHIA
Pa3BUTHSI SKOHOMUKH U OOIIECTBEHHOH KU3HU, [103BOJISIET OPUEHTUPOBATHLCS B
COBPEMEHHBIX IIU(PPOBHIX U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO UCIIOJIb30BATh UX JIJIS
JanpHeiero oopa3oBaHus U B IOBCEIHEBHOMN KHU3HU. B ToXXe BpeMs oBlajieHue
a0CTPaKTHBIMM U JIOTMYECKH CTPOIMMH KOHCTPYKLIMSAMHU aare0pbl 1 MaTeMaTH4YECKOIO
aHaJu3a pa3BUBAET YMEHHE HAXOUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTD,
JIOKa3bIBaTh YTBEPKJACHUS C IOMOIIBIO HHAYKIIMU U PACCYKIATh A€TyKTUBHO,
UCIIOJIb30BaTh 0000IEHNE U KOHKPETH3alHI0, abCTparupoBaHue U aHAJIOTUIO, POPMUPYET
KpeaTUBHOE U KPUTHUECKOE MBIIIJICHUE.

B xozne uzyuenus kypca «Airedpa v Hauyana MaTEMaTHUYECKOT0 aHAJIN3a» yJalluecs
MIOJIy4alOT HOBBIN OMBIT PEIICHUs IPUKIAHBIX 33/]a4, CAMOCTOSITEIbHOTO IIOCTPOSHUS
MaTeMaTHYECKUX MOJIENIeN pealbHbIX CUTyalluii, MHTEPIIPETALMH [TOJyYEHHBIX PELICHUH,
3HAKOMSITCS C IPUMEpPAMHU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAYKE U
UCKYCCTBE, C BBIJJAIOIMMUCS MaTEMaTUYECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc o6magaer 3HaUnTEIEHBIM BOCITUTATEIBHBIM ITOTEHIIUAIOM, KOTOPBIA peatn3yeTcst
Kak yepe3 y4eOHbII MaTepHal, criocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUS, TaK U Uyepe3 creunupuKky yueOHo! JesTeNbHOCTH, TpeOyrolen
IPOIOJDKUTEIBHON KOHIEHTPAllu BHUMAHHUS, CAMOCTOSITEIbHOCTH, aKKYPAaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe MeToMKN 00ydeHus anredpe 1 HayajgaM MaTeMaTHYeCKOTo aHalIu3a JeKUT
JeSTeIbHOCTHBIN MPUHIUI O0yUEHUSI.

B ctpykTtype kypca «AnreOpa u Hayaia MaTeMaTHYECKOTO aHAIN3a» MOKHO BbIJIEIUTh
CIIEIYIOIINE COJIePKaTeNbHO-METOINYEeCKIE TUHUM: «Hucaa U BerauciaeHus », «OyHKIUU U
rpadukny, «YpaBHEHUS U HEpaBEHCTBa», «Hauana MaTeMaTHUeCKOro aHAJIN3ay,
«MHokecTBa U JIoTUKa». Bce 0CHOBHBIE cOIEpKATEIbHO-METOANYECKHE TMHUN U3ydar0TCs
Ha MPOTSKEHUH JIBYX JIET 00YUYeHHUs B CTapIIeH 1IKOJIe, €CTECTBEHHO AOMOIHIS APYT Apyra
Y TIOCTENEHHO HACBIIIAsICh HOBBIMU TEMAaMHU U pa3zenamMu. MOKHO C YBEPEHHOCTBIO CKa3aTh,
4TO JJAaHHBIN KypC SABJISETCS MHTETPATUBHBIM, TOCKOJIBKY OOBEUHSIET B ce0e co/iepikaHue
HECKOJIbKUX MaTeMaTHYeCKUX JAUCLUUIUINH, TAKUX KaK aireopa, TPUrOHOMETpHs,
MaTeMaTUYECKUN aHAJIN3, TEOpUsl MHOKECTB, MaTeMaTn4ecKas Jjoruka u zip. [lo mepe Toro
KaK yJalluecs OBJIaJeBaloT BcE€ Oosiee MMPOKUM MaTeMaTUYECKUM alapaToM, y HUX
MOCJIEI0BATENBbHO (POPMUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTH MaTEMATHUYECKYIO
MoOJIeJIb peaNbHON CUTYalluH, IPUMEHITh 3HAHUS, TOTYYEHHbIE IPU U3YUYEHUHU Kypca, s
peLIeHHs CaMOCTOATENBHO C(HOPMYIHMPOBAHHON MaTeMaTHUECKOM 3a/1auu, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopneprxaTenbHO-MeTOANYECKast TMHUA «HUKcaa U BRIYUCICHUS» 3aBepIiaeT (OpMUPOBAHUE
HABBIKOB MCIIOJIb30BaHMSI IEHCTBUTENBHBIX YHCEN, KOTOpoe ObUIO HAYaTO B OCHOBHOM
mkoJe. B crapieii mkone ocoboe BHUMaHue yzensercst (opMupoOBaHUIO HABBIKOB
paloHaIbHBIX BBIYMCIEHUH, BKIIOYAIOIUX B €051 MCIOIb30BaHUE PA3INYHBIX POPM
3aIlMCH YUCIIA, YMEHHUE JIe1aTh IPUKUIKY, BBITOTHATH NPUOIMKEHHBIE BBIYUCIICHUS,
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OLIGHUBATh YMCIIOBBIC BHIPAXKEHUS, pab0OTaTh C MATEMAaTUYECKMMU KOHCTAaHTaMU. 3HAKOMbIE
Y4YAIIMMCSI MHOKECTBA HATYPAJIBbHBIX, LEJIBIX, PAIMOHAIBHBIX U IEUCTBUTEIIBHBIX YHCEI
JIOTIOJIHSAIOTCS. MHOKECTBOM KOMIUIEKCHBIX YUCENl. B Ka)X10M 13 3TUX MHOXKECTB
paccMaTpUBAIOTCS CBOMCTBEHHbBIE €My CHEM(pUUECKHE 3a/1a4H U ONepalluu: AeJIeHUE
HAaIEJI0, ONIEPUPOBAHKUE OCTATKaMHM Ha MHOKECTBE LIEJIBIX YUCEIT; 0COOBIE CBOMCTBA
paloHaIbHBIX U UPPALMOHAIIBHBIX YHCEN; apu(MEeTUYECKUE ONepaliy, a TaKxKe
U3BJICYCHHUE KOPHS HATYPAJIbHOM CTEIIEHU HA MHOYKECTBE KOMIUIEKCHBIX uncen. biaronaps
MIOCJIEIOBATEIbHOMY PACHIMPEHHUIO KPyra UCIIOJIb3YEMBIX YUCEN U 3HAKOMCTBY C
BO3MOKHOCTSIMH UX IMTPUMEHEHHUS ISl PELICHUS pa3IMuHBIX 33134 popMupyercs
MIPEICTABJICHUE O €MHCTBE MAaTEMATUKHU KAK HAYKU U €€ POJIU B IOCTPOCHUU MOJIeen
peaIbHOr0 MHUpPA; IUPOKO UCIOIB3YIOTCS 0000IIEHNE U KOHKPETH3ALIHS.

Jlunus «YpaBHEHUS U HEPABEHCTBA pealn3yeTcs Ha MPOTSKEHUH BCero 0Oy4eHuUs B
CTapllel KOJE, IOCKOJIBKY B KaXI0M pazaene [IporpaMmel IpeaycMOTPEHO peleHue
COOTBETCTBYIOIIMX 33/a4. B pe3ynbTaTe yyamuecs oBIaIeBAIOT PA3IMYHBIMUA METOAAMHU
peLICHHS PallMOHAIBHBIX, HPPALMOHATBHBIX, ITOKA3aTENIbHBIX, JOTApUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUM, HEPABEHCTB U CUCTEM, a TAKXKE 3a/1a4, COJIep KalluX
napameTpsl. [lomydeHHbpIe yMEHUS IUPOKO UCTIOIB3YIOTCS TPU MCCIIEJOBAHNU (PYHKITHI C
MOMOILBbIO TPOU3BOJAHOM, IPY PELICHUU IPUKJIAJAHBIX 33]1a4 U 337a4 Ha HaXOKJICHUE
HanOOJIBIINX ¥ HAMMEHBIINX 3HaUYeHUH QyHKIMU. JlaHHAs conepKaTenbHas TMHUS
BKJIIOUYAET B ce0s TaKkkKe (POPMUPOBAHNE YMEHUHN BBIMOIHATH PACUETHI IO (hOpMyIIiaM,
peoOpa3oBaHus pallMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a
TaK)Ke BBIPAXKECHUI, COJIEPKAINX CTENeHH U Jorapudmel. biarogaps usydeHuro
anreOpandecKoro MaTepuasa MPOUCXOAUT NalbHEHIIee pa3BUTHE AITOPUTMUIECKOTO U
a0CTPaKTHOTO MBIIUICHUS yYaIIUXcsi, JOPMUPYIOTCS HABBIKH JIEYKTUBHBIX PACCYXICHUIA,
paboTHI ¢ CUMBOJIBHBIME (pOpMamMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BU/JIC PAaBEHCTB U HepaBeHCTB. Anrebpa npeiaraeT 3pPpeKTUBHbIE HHCTPYMEHTHI IS
peneHus MPakTHYECKUX U €CTECTBEHHOHAYYHBIX 3a/1a4, HAIJISHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK S13bIKA HAYKH.

CopepxarenbHo-MeToanuecKas TMHUS «DyHKINY U TpaduKU» TECHO MEPEIIIETAeTCs C
JIPYTUMU JTUHUSAMHU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T MTOCJIEI0BATEIbHOCTD
n3ydeHus: Matepuana. M3yuenue cTerneHHoM, oKa3aTeIbHON, JJorapuMUIECKON 1
TPUTOHOMETPHUUYECKUX (DYHKLUH, UX CBOICTB U IpapUKOB, UCTIOJIb30BaHHE (DYHKIMUN 115
pelIeHus 3a/1a4 U3 IpYyrux yueOHbIX MPEIMETOB U pealbHON KU3HU TECHO CBSI3aHO KakK C
MaTeMaTU4YeCKUM aHAJIM30M, TaK U C pELICHUEM ypaBHEHUN U HEpaBeHCTB. IIpu sToM
0oJbI10€ BHUMaHUE yaemseTcsl GOPMUPOBAHUIO YMEHHUSI BbIpaKaTh (GOpMyliaMu
3aBHCHUMOCTH MEXY pa3IMYHbIMU BETMUMHAMH, UCCIIEI0BATh MOJyYeHHbIE (DYHKIUH,
CTpOUTH UX Tpaduku. Marepuai 3TON coaepKaTeIbHOM JINHUY HalleJIeH Ha pa3BUTHE
YMEHMM U HAaBBIKOB, ITO3BOJISIFOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXK]ly BEIMYMHAMH B
paznuuHOi popMe: aHATUTUYECKOH, Tpaduueckoii u ciaoBecHoM. Ero uzyuenue
CHOCOOCTBYET pa3BUTHIO aJITOPUTMHUUECKOTO MBIIIUIEHUS, CIIOCOOHOCTH K 0000IEHUIO U
KOHKPETH3allM1, UCIIOJIb30BAaHUIO AHAJIOTHM.

CopepxarenpHas nHuA «Hauana MaTeMaTH4ECKOro aHAJIN3a MO3BOJIAET CYLIECTBEHHO
paCIIMPUTH KPYT KAK MATEMaTUYECKUX, TAK M MPUKIIAIHBIX 3a4a4, JOCTYIHBIX
MIKOJbHUKAM, TaK KaK Y HUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH TPapUKH CIOKHBIX
GbyHKIMH, onpeaensTh UX HauOOJbIINe U HAUMEHbBIIINE 3HAYSHUS, BBIYUCIATH II0LIaIN
buryp u 00bEMBI TEJ, HAXOAUTH CKOPOCTH U YCKOPEHUS MpoleccoB. JlaHHas
coJiepKaTeNbHas JIMHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH MOCTPOEHUSI MAaTEMAaTUYECKUX
MOJIEJIEN PEAIbHBIX CUTYALIUH, I03BOJIAET HAXOAUTh HAWIIy4IlIee PEILICHUE B IIPUKJIAIHBIX, B
TOM YHCJIE COL[UAITBHO-KOHOMUYECKHX, 33/1a4axX. 3HAKOMCTBO C OCHOBaAMH
MaTeMaTHYECKOro aHaJIn3a CIIOCOOCTBYET pa3BUTHIO a0CTPAaKTHOTO, (OPMATILHO-
JIOTUYECKOT0 U KPEaTUBHOI'O MBIIIICHUSI, YOPMHUPOBAHUIO YMEHUH pacro3HaBaTh
IIPOSIBJIICHUS 3aKOHOB MAaTEMATHUKHU B HayKe, TEXHUKE U UCKYCCTBE. YUalluecs y3HarT O
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BBIJIAIOIINXCS pe3yIbTaTax, MOJYYEHHBIX B X0JIC€ pa3BUTH MaTEMAaTUKU KaK HaAyKd, U 00 UX
aBTOPAX.

CopnepxaTenbHO-MeTOANYEeCKast THHUS «MHOXKECTBA U JIOTUKA» BKIIOYAET B ce0s
3JIEMEHTHI TEOPUU MHOXKECTB U MaTEMaTHUECKOM JTOrMKH. TeopeTHKO-MHOKECTBEHHbIE
IpeCTaBICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTEMAaTUKU U MpejiaraloT Hauboee
YHUBEPCAJIbHBIN SI3bIK, 00bETUHSIOINI BCE Pa3/ieiibl MATEMATUKU U €€ IPUII0KEHUH, OHU
CBS3BIBAIOT Pa3Hble MaTEMATUUECKHUE JUCIIUIUIMHBI U UX NIPHIOKEHUS B €MHOE LIEJIOE.
[TosTOMY Ba)KHO 1aTh BO3MOXKHOCTb HIKOJIBHUKY IIOHUMATh TEOPETUKO-MHOKECTBEHHBIH
A3BIK COBPEMEHHON MaTeMaTUKH U UCIIOJb30BaTh €T0 JUIsl BBIPAXKEHUSI CBOMX MBICIIEH.
Jpyrum Ba)KHBIM MPU3HAKOM MaTEeMaTUKU KaK HAyKHU CIIeAYeT IPU3HATh CBOUCTBEHHYIO el
CTPOTOCTh 0OOCHOBAHUH U CIIEJIOBAHUE ONPEACIEHHBIM MPABHIIaM ITOCTPOSHUS
JI0Ka3aTelbCTB. 3HAKOMCTBO € 3JIEMEHTaMU MaTeMaTUYECKOM JIOTUKU CIIOCOOCTBYET
Pa3BUTHIO JJOTMYECKOIO MBIIIIEHHS] YUaILUXCsl, [T0O3BOJIIET UM CTPOUTH CBOU PACCyKICHUS
Ha OCHOBE JIOTUYECKUX MPaBUJI, (OPMUPYET HaBBIKM KPUTHUECKOTO MBILIICHUS.

B kypce «Anrebpa 1 Hauana MaTeMaTHYECKOTO aHAIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOro MOJIEIMPOBAaHUS, KOTOPBIE PU3BAaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HABBIKOB IIOCTPOEHUS MOJIEJIEN PEATIbHBIX CUTYaIUi, UCCIEI0BAaHUS ITUX MOJEINIEN C
MOMOIIIBIO afrapara ajredpbl U MaTEMaTUUECKOT0 aHAJIN3a, MHTEPIIPETALIUH [10JTY4EHHBIX
pe3ynbraroB. Takue 3a1aHus BIUIETEHBI B KaXAbli U3 pa3aenos [IporpaMmmbl, HOCKOIbKY
BECh MaTepuall Kypca IUPOKO UCIIOIb3YETCs sl pellieH s MPUKIaIHbIX 3a1a4. [Ipu
pELIEHNH pealibHBIX NIPAKTUUECKUX 3a/1a4 yJallliecs: pa3BUBalOT HA0JI01aTENbHOCTD,
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BATh AHAJIOTHIO,
0000M1aTh M KOHKPETU3UPOBATH MpodsIeMy. JlesTebHOCTh IO (POPMHUPOBAHUIO HABBIKOB
pelLeHHs MPUKIIAAHBIX 33/1a4 OpraHu3yeTcs B Ipoliecce U3yYeHUs BCeX TeM Kypca
«Anredpa 1 HavyaIa MaTEMAaTHIECKOTO aHAIIN3AY.

1.2 MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMY IJIaHY Ha U3YYEeHHsSI Kypca «Anredpa U Hauaisa MaTeMaTHYeCKOTro
aHaJn3a», KOTOPBIM BKIIIOUAET B ce0s CIIENYIONIMe OCHOBHBIE pa3/iesibl coAepkanus: «Uucia
Y BBIYUCIICHUS», Y paBHEHUS U HEPABEHCTBa», «DyHKIMH U rpadukmn», «Hagamna
MaTEeMaTHYECKOr0 aHaIN3ay, «MHO0KeCTBa H JIOTHKAay, oTBoAuTCd 124 daca.

2. [lnanupyemble npeaMeTHbIE Pe3yJIbTaThl 0CBOEHHs padoueii MporpaMmMsbl Kypca
OcBoenne yuebHOT0 Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOT0 aHAJIN3a» Ha YPOBHE
cpenHero odmiero o0pa3oBaHus JOKHO 00ECTIEUHBATh JOCTHXKEHUE CIIETYIOIINUX
NPEMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB:

Yuciia ¥ BbIYHMCICHHSA
CB0060HO OnEepUPOBATh MOHATUAMU: PALIMOHAIIBHOE YHCII0, OECKOHEUHAsl epuoIndecKas
JIpo0Ob, MPOLIEHTHI; UPPALMOHATIBHOE YUCIIO; MHOYKECTBA PAllMOHAIIBHBIX U I€HCTBUTEIBHBIX
qKCell; MOLYJIb JEUCTBUTEIBHOTO YUCIIA.
[TpuMeHsTh IpOOH U MPOLEHTHI JUIs PeIlleHUs] IPUKIIATHBIX 3a7a4 U3 Pa3InYHbIX OoTpacieit
3HAHUU U PEaIbHOM KU3HU.
[TpumeHsTh NPUOTMKEHHBIE BBIYUCIICHUS, TIPaBUIIa OKPYTJICHHUS, IPUKUIKY U OLICHKY
pe3ysbTara BHIYUCICHUH.
CB000OIHO OnIEpUPOBATh MOHATHEM: CTEINEHB C LIEJIBIM [T0Ka3aTeIeM; UCII0Ib30BAaTh
HOIXOAAIIYI0 (POPMY 3aITUCH JICHCTBUTENBHBIX YUCEN JUIs peIIeHHs] TPaKTHYECKUX 3aa4 1
MIpEJICTaBICHUS] JTaHHBIX.
CB0060IHO OnIepUpPOBATh MOHATHEM: APUPMETHUECKUN KOPEHb HATYPaJIbHON CTENEHH.
CB00OIHO ONIEPUPOBATH MOHATUEM: CTENEHD C PALWMOHA/IbHBIM NOKa3aTeNem.
CB00OIHO OnEepUpPOBATh MOHATHAMMU: JIOTapudM YKcia; TeCATUUHbIE U HaTypalbHbIE
J0TapupMBbl.
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CB0060IHO OnEepUpPOBATH MOHATUSAMHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YUCIIOBOTO
apryMeHTa.

OnepupoBaTh NOHATUAMU: APKCUHYC, aDKKOCHHYC U apKTaHT€HC YHUCIOBOIO apryMEHTa.
YpaBHeHUs1 1 HEPABEHCTBA

CB000IHO onIEpUPOBATh MOHATUAMU: TOXKAECTBO, YpaBHEHNE, HEPABEHCTBO, PABHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUSA-CIICICTBUS; PABHOCUIIBHBIC HEPABEHCTBA.

[TpuMeHSTH pa3nuYHbIe METO/IbI PEIICHUS PAMOHAIBHBIX U IPOOHO-pAIIHOHAIEHBIX
YPaBHEHHUI; IPUMEHATHh METOJl UHTEPBAJIOB [UIsl PEIICHUS HEPABEHCTB.

CB000IHO OonIEpPUPOBATH MOHATUSAMHU: MHOI'OWIEH OT OJIHOM IEPEMEHHON; MHOTOYJIEH C
LeJIBIMU K03(ppULneHTaMu, KOPHU MHOTOWIEHA; IPUMEHSATH JIeJIEHHe MHOTOWIEeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Buera nns pemenus 3aaau.

CB000HO OnEpUPOBATh MOHATUAMU: CUCTEMA JIUHEHHBIX YPAaBHEHUH, MaTpHLIa,
ONpEAEIUTENb MAaTPULIBI 2 X 2 U €r0 FEOMETPUUYECKUN CMBICI; UCIIOIb30BaTh CBOWCTBA
onpeneauTens 2 X 2 1y BBIYACICHHS €r0 3Ha4€HUs, IPUMEHATD ONPEACIUTENHN IS
pEILIEHUs] CUCTEMBI JINHEWHBIX YPaBHEHUI; MOJEINPOBATh PEAJIbHBIE CUTYAllUH C IOMOIIbIO
CUCTEMBI JINHEHHBIX YPaBHEHUH, UCCIIEI0BATh IIOCTPOEHHBIE MOJIEIH C TIOMOIIBIO0 MAaTPHUIL U
OIPEIEIUTENECH, HHTEPIIPETUPOBATH ITOJIYyYEHHBIN pe3yJIbTar.

Hcnonb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs IPe0Opa30BaHUs BEIPAXKEHUI.
BoinonHATe npeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUMN, COJEPKAIINX CTETIEHU C
palOHaIbHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh CBOKHCTBA JOTapu(pMOB IJIs PeoOpa3oBaHus Jorapu(hMUIECKUX BBIPAKCHUH.
CB0060HO OnepUpPOBaTh MOHATUAMU: UPPALMOHANIbHBIE, TOKa3aTeIbHbIE U
Jorapu(pMUUECKUE YpaBHEHUS; HAXOUTh UX PEUICHHUS C TIOMOIIBIO PAaBHOCHIIBHBIX
NIEPEXO0I0B WIN OCYIIECTBIISAS IPOBEPKY KOPHEH.

[TpuMeHSTh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 15l IPEe0Opa30BaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUH.

CB0001HO OonEepUpOBATh MOHATHEM: TPUTOHOMETPUUECKOE YPaBHEHHUE; IPUMEHSATh
HEo0Xo1uMble (POPMYIIBI JUIsSl pEILIEHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI.
MonenupoBaTh peaibHble CUTYAlluU Ha S3bIKE aIreOpbl, COCTaBISITh BHIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA [0 YCIOBUIO 3a/1a4M, UCCIIEN0BATh IOCTPOECHHBIE MOJIEIH C
MCIIOJIb30BaHUEM arrapaTa ajareopsl.

DyHKIUHN U TpaPUKH

CB0060HO ONEepUpPOBATh MOHATUAMU: (PYHKLUS, CIOCOOBI 3a/1aHUs (PYHKIMH; B3aUMHO
oOpaTHble (PYHKIIMH, KOMOO3UIUS QYHKIMM; rpa@uK (GYHKIMH; BHIITIOJIHATE JIEMEHTapHbIE
npeoOpa3oBaHus rpaguKoB QyHKIMHA.

CB000IHO OnEpUPOBATh MOHATUAMU: 00JIACTh ONPEAETICHUS U MHOXKECTBO 3HAUEHHM
GbyHKLIMY, HYTU QYHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA.

CB000OIHO onepUpOBaTh MOHATHAMU: YETHBIE U HEUETHBIE (DYHKLNHU, TEPUOTUYECKUE
(GyHKLNHU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMbl 1 MUHUMYMBbI (DYHKIIUH,
HauOoJbIlIee U HAaMMEHbLIee 3HaueHNne QYHKIIUU Ha TPOMEKYTKE.

CB0060IHO ONEpUPOBATH MOHATUSAMU: CTENICHHAs! (YHKIIMS C HATypaJbHBIM U LIETBIM
nokasarenem, rpaduk creneHHOW (QYHKIMU C HaTypalbHBIM H LIEJIBIM [T0Ka3aTesaeM; rpapuk
KOpHsI N-0ii CTEeTeH! KaK (PYHKIIUN 0OpaTHOM CTENEHH C HaTypaJIbHbIM MTOKA3aTeeM.
OnepupoBaTh NOHATUAMU: JINHEHHAs, KBaJpaTU4YHasi U JpOOHO-INHEeNHHas (QyHKIUY;
BBITOJIHATH 3JIEMEHTapHOE UCCIIeI0BaHUE U MOCTPOEHUE UX IPa(hUKOB.

CB000IHO OonepupoBaTh MOHATHAMU: MOKa3aTelbHas U Jiorapupmudeckas QyHKIIMH, UX
CBOWCTBA U IpaMKu; UCIIOJIb30BaTh UX IPa(UKU JJIS pEIICHUS] YpaBHEHU.

CB000OIHO OnEpUPOBATh MOHATHAMH: TPUTOHOMETPUUECKASI OKPYKHOCTD, OTpeiesIeHUe
TPUTOHOMETPUUYECKUX (PYHKIUH YUCIOBOTO apryMEHTA.

Wcnonp3oBath rpaduku QyHKITUN A1 UCCIIEOBAHUS TTPOIIECCOB U 3aBUCUMOCTEHN TP
pELIeHUHN 3aj1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PeaIbHOM KU3HU; BEIpaXKaTh (hopMyIamMu
3aBHCHUMOCTH MEKy BETUYUHAMHU.
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Havajia MaTeMaTH4eCKOro aHaJIu3a

CB0060OHO ONEpUPOBATH MOHATUAMH: ApUPMETHUECKAs U TE€OMETpUIEcKast MPOrpeccus,
0ecKOHEeuHO yObIBaoIasi FeOMETpUYEcKas IPOrpecchst; TMHENHBIN 1 SKCIIOHEHIMATbHBIN
pocT, hopMysia CIOKHBIX IPOILEHTOB; UMETh MPECTABICHUE O KOHCTAHTE e.

Hcnonp30BaTh IPOrpeccuy s pEUICHMsI pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.
CB0OOOTHO OTIEPUPOBATH MOHSATUAMU: TIOCIIEIOBATEIBHOCTD, CIIOCOOBI 3a/IaHUS
II0CJIE0BATENBHOCTEN, MOHOTOHHBIE M OTPAaHUYCHHBIE I10CIIEI0BATEIbHOCTH; IIOHUMATh
OCHOBBI 3apOXKJICHHSI MATEMAaTHUYECKOT0 aHAIN3a KaK aHAJIN3a OECKOHEUYHO MaJIbIX.
CB000OHO OnepUpPOBaATh MOHATUAMU: HENIPEPBIBHBIE (YHKIIMU; TOUKHU pa3pbiBa rpaduka
(GyHKIMT; aCUMOTOTHI TpaduKa QyHKIUH.

CB000HO OnepUpPOBaATh MOHATHEM: (PYHKIUS, HEIIPEPBIBHAS HA OTPE3KE; IPUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX (DYHKIIUH [T peIICHHS 3a/1a4.

CB000OHO OnepUpPOBaATh MOHIATUAMU: TIEpBasi U BTOpasi IPOU3BOJHbBIE (PYHKIUH,
KacaTenbHast K rpaduKy QyHKIUH.

BbIuucnaTe Npou3BOJHBIE CYMMBI, TPOU3BECHHS, YACTHOI'O M KOMIO3HMILIUY IBYX (YHKIIMMH;
3HAThH MPOU3BOJHBIE SJIEMEHTAPHBIX (YHKITUH.

Hcnonb30BaTh reOMEeTpUYECKUNA U PU3NUECKUI CMBICI IPOU3BOAHOM JUIsl pelleHus 3a/au.
MHo:xecTBa U JIOTHKA

CB0060HO OnIEepUpPOBATh MOHATUSAMHI: MHOXKECTBO, ONIEPALIMH HAJl MHOXKECTBAMHU.
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapar Jyis ONUCaHUsI peaJIbHbIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.

CB000IHO onepUpOBaTh MOHATUAMU: OIIPE/IETIEHUE, TEOPEMA, YPaBHEHNE-CIIE/ICTBUE,
CBOWCTBO MaTeMaTHYECKOT0 00BEKTa, JOKAa3aTeIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS U
HEPaBEHCTBA.

Yucia ¥ BbIYUCTCHUSA

CB00OOHO OTMEpUPOBATH MOHATUSIMU: HATYpaIbHOE U 1I€JI0€ YUCII0, MHOYKECTBA
HaTypaJIbHBIX U LEJIBIX YKMCEIl; UCIIOIb30BaTh MPU3HAKH JEIMMOCTH Lenblx yncen, HOJ u
HOK narypanbHbIX uncen Juisl pelieHus 3a/1a4, IpUMeHsITh anroput™ EBxinpa.

CB0060HO OnepUpPOBaATh MOHITHEM OCTAaTKa [0 MOJTYJIIO; 3aIIUChIBAaTh HATypaJibHbIE YUCIIA B
Pa3IUYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHHUSI.

CB00601HO OnepUpPOBATh MOHATUAMU: KOMIUIEKCHOE YMCII0 M MHOYKECTBO KOMILJIEKCHBIX
YHCeJl; IPEJICTaBISITh KOMIIJIEKCHBIE YHCIIa B AJIreOpandeckoil 1 TPUrOHOMETPUYECKOM
(dopme, BBITOIHATH ApUPMETHUECKHE ONIEPallui ¢ HUMH U M300pa)xkaTh Ha KOOPAMHATHON
IIJIOCKOCTH.

YpaBHeHus! M HEpABEHCTBA

CB000IHO onepUpOBaTh MOHATHIMU: UpPALlMOHAIbHBIE, TI0Ka3aTeIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA; HAXOJUTh UX PELICHUS C TIOMOIIbI0 PABHOCUIIBHBIX
IIEPEXO/I0B.

OcymiecTBIATh 0TOOP KOPHEW NPU PEIIEHUH TPUTOHOMETPHUECKOTO YpaBHEHHUS.

CB0001HO OonEepUPOBATh MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO; IPUMEHSTh
HE00X01uMbIe (POPMYIIBI IS peIIEHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB.
CB000OIHO OnEpUPOBATh MOHATHSIMU: CHCTEMAa U COBOKYITHOCTh YPaBHEHUI 1 HEPABEHCTB;
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHSI; HAXOIUTh PELIEHUS CUCTEMBI U
COBOKYITHOCTEW pallMOHAIbHbBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX
YPaBHEHUH U HEPABEHCTB.

Pemarts panuonanbHble, UppalioHaIbHbIE, IOKAa3aTeIbHbIE, JIOrapu(PMUUIECKUE U
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEpKAILNE MOYJIN U TapaMETPBI.
[TpumensTh rpaduueckre METObI I PEllIeHNs] ypaBHEHUH U HEPABEHCTB, a TakXKe 3aja4 ¢
napaMeTpami.
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MonenupoBaTh peaabHbIe CUTYAIIUU Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI MO YCIIOBUIO 3a/1a4H, UCCIIE0BATh IOCTPOCHHbBIE
MOJICJIH C UCIIOJIb30BAHUEM arrapara anreOpbl, MHTEPIPETUPOBATH MTOJIYICHHBIN pE3yNbTaT.
DOyHKIUM 4 rpadpuku

Ctpouts rpadvk KOMITO3UITMU (QYHKIIHH C IIOMOIIBIO DJIEMEHTAPHOTO UCCIICIOBAHUS U
CBOMCTB KOMIIO3HUITUHU ABYX (DYHKITHI.

Ctpoutb reoMeTpuyuecKkrue o0pa3sl ypaBHCHUN U HEPABEHCTB HA KOOPAWHATHOM IJIOCKOCTH.
CB00OIHO ONIEpUPOBATH MOHATHAMU: TpadUKU TPUTOHOMETPUUYECKUX (PYHKIIUH.
[TpumeHsTh QYHKINU I MOICTHPOBAHUS M ICCIIEAOBAHUS PEATbHBIX TPOIECCOB.
Hauyana maTeMaTu4yeckoro aHajaimsa

Hcnonk30BaTh TPOU3BOIHYIO IS UCCIIEIOBAHUS (PYHKIIMH HA MOHOTOHHOCTD H
9KCTPEMYMBI.

Haxoauths Hanboubliee 1 HAMMEHBIIICEe 3HAUCHUS (PYHKITMH HETIPEPHIBHOM HA OTPE3KE.
Hcnonp30BaTh TPOU3BOIHYIO VIS HAXOXKACHHS HAUTYYIIETO PEIICHUs B IPUKIIAIHBIX, B
TOM YHUCJIC COMMAITbHO-YKOHOMHYECKUX, 3a/1a4axX, JJIs ONPEACIICHUS CKOPOCTH U YCKOPCHHUS
mpolecca, 3alaHHOro GOpMyYJIoN WK rpaGuKOM.

CBOOOTHO OTIEPUPOBATH MOHATHAMU: TIEPBOOOPA3HAs, ONIPEICIEHHBIA HHTETPAIT; HAXOAUTh
nepBoOOpa3HbIe 3JIEMEHTAPHBIX (DYHKIIMI U BBIYUCISTH MHTErpal o ¢hopmyiie
Herorona—JleitOnuna.

HaxoauTs minomaay niockux Guryp u 00bEMbI TEJl C MOMOIIBI0 HHTErpaia.

HmMeTs mpecTaBlieHne 0 MaTEMAaTHYSCKOM MOJISIIMPOBAHUY HA IPHUMEPE COCTABJICHHUS
muddepeHIaNbHbIX ypaBHEHUH.

Pemats npukiaaHpie 331294, B TOM YHCIIE COIUATBHO-I)KOHOMUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMHU MaTeMaTHYECKOT0 aHAJIM3A.

2. CopaepxxaHue y4eOHOro Kypca
Yuciia 1 BIYHCICHUSA
Panronanshble uncina. OOBIKHOBEHHBIE U JECSTUYHbIE JPOOU, MPOLIEHTHI, 0ECKOHEUHbIE
nepuoanydeckue apoou. [Ipumenenre apodeii u NpOIEeHTOB I PEeIIeHUs IPUKIIaTHBIX
3a/1a4 U3 pa3IMYHbIX OTpaciel 3HaHUW U PeabHOU KU3HU.
JeiicTBuTenbHble ynca. ParonanbHble M MppallMOHAIbHbBIE Yncia. ApupmMeTHieckue
olepanuy ¢ JeHCTBUTEIBHBIMU YUCIaMU. MOysIb N€HCTBUTENBHOIO YUCIIa U €70 CBOMCTBA.
[TpuOnm>xEHHbBIE BBIYMCIIEHUS, IPAaBUJIa OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3ybTaTa
BBIYKCIICHUM.
Crenens ¢ nensiM nokasareneMm. bunom Herotona. Mcnonb3oBanue noaxozsien GpopMbl
3alMCH JEHCTBUTEIBHBIX YNCEN ISl PEIICHUS TPAKTUYECKUX 3a]a4 U IIPEJICTaBICHUS
JTAHHBIX.
Apudmernueckuil KOpeHb HaTypaJbHON CTEIIEHH U €ro CBOICTRA.
CreneHsb ¢ palmoOHAIBHBIM [TOKA3aTeIeM U €€ CBOWCTBA; CTENEHb C IEHCTBUTEIbHBIM
[IOKa3aTEJIEM.
Jlorapudm yucna. CpoiicTBa orapudma. JlecaTuunble U HaTypaibHbIE JIOTapU(PMBI.
CuHyc, KOCHHYC, TAHT'€HC, KOTAHT€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.
YpaBHeHUsS M HEPABEHCTBA
ToxaecTBa 1 TOXKECTBEHHbIE PeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YPABHEHHUS.
PaBHOCWIIbHBIEC ypaBHEHUS U ypaBHEHU-CIIEACTBYS. HepaBeHCTBO, pellieHue HEPaBEeHCTBA.
OcCHOBHBIE METO/IbI PELIEHUs LENbIX U APOOHO-PAlMOHATLHBIX YPAaBHEHUI U HEPABEHCTB.
MHoOrouseHs! OT OJJTHON IEPEMEHHOMU. JleIeHre MHOTO4JIEeHa HA MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ nensimu kodddunnentamu. Teopema Buera.
[TpeoOpa3oBaHuUs YUCIOBBIX BHIPAXKEHUH, COAEPIKAIINX CTEICHU U KOPHH.
UppanmonansHble ypaBHeHUs. OCHOBHbBIE METOBI PELICHUS HPPAlMOHATBHBIX YPaBHEHUH.
IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUI.
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[TpeoOpa3oBanue BBIpaKEHUH, COACPIKAIINX JIOTAPUPMBIL.

Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METOBI PEIIEHUS JIOrapu(PMUIECKUX
YpaBHEHUM.

OcHoBHBbIE TpUroHoMeTpuueckue Gpopmyinsl. [IpeobpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHOMeTpU4ECKUX YPaBHEHHM.

Peuienue cucrem JIMHEHHBIX ypaBHEHUH. MaTpuila CUCTEMbI IMHEHUHBIX YPABHEHUM.
Ornpenenurenb MaTpUIlbl 2X2, €ro TEOMETPUUYECKUM CMBICT M CBOMCTBA; BEIYMCIIEHUE €T0
3HAYCHUS, IPUMEHEHHE ONPEICIINTENS Ul PELICHNs CUCTEMBI JIMHEWHBIX YPaBHEHUM.
Pewenne npukiiagHbIxX 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHENHBIX ypaBHeHUH. ccienoBanue
IIOCTPOCHHOHN MOJENH € TIOMOILBIO MATPULL U OIIPEIAECIIUTEICH.

ITocTpoeHne MaTeMaTHYeCKUX MOJENIEH pealbHOM CUTyallut ¢ IIOMOIIBIO YPAaBHEHUN U
HepaBeHCTB. [IpyuMeHeHne ypaBHEHUI U HEPABEHCTB K PELIEHUI0 MaTEMATHYECKUX 3a1a4d U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU U pealbHON KU3HH.

DOyHKIUM U rpapuku

OyuHK1us, criocoosl 3ananus GyHkun. Bzanmuo obparusie pynkunu. Komnosunus
byukuuii. ['padux pynkuun. DnemeHTapHbIe Tpeodpa3oBaHus rpadukoB GyHKIUH.
Ob6nacTp onpeneneHus: 1 MHOKeCTBO 3HaueHui pynkiun. Hymn dyakmum. [pomexyTku
3HAKONOCTOSHCTBA. YETHbIE U HeuéTHbIe PpyHKIMK. [lepuonuyeckue pyHKIuu.
[TpomexyTkr MOHOTOHHOCTH (pyHKIHH. MakcuMyMbl 1 MUHUMYMBI GyHKInu. Hanbomnpiee
U HauMeHbIllee 3HaueHHs (PyHKIMHU Ha IPOMEXYTKE.

Jlunelinas, kBagpaTudHas U JpOOHO-IIMHEWHAST PYHKIIMU. DJIEMEHTAPHOE UCCIIeOBAaHUE U
HOCTPOCHHE UX I'PapHKOB.

Crenennast GyHKIHUS C HATYpaJIbHBIM H LIENBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CgoiicTBa u rpaduk KopHs N-0ii cTeneHy Kak (yHKIMKU 0OpaTHON CTENEHH ¢ HaTypalbHbIM
IIOKa3aTEJIEM.

[Toka3zarenbHas u orapupmuyeckas GyHKIUU, UX CBOMCTBA U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs ypaBHEHUH.

Tpuronomerpuieckas OKpyKHOCTb, OIPEeTICHUE TPUTOHOMETPUYECKUX (PYHKIUI
YHUCJIOBOTO APIyMEHTA.

@OyHKIMOHAIbHbIE 3aBUCUMOCTH B peaibHBIX Mpolieccax U sABIeHusAX. [ paduku peanbHbIX
3aBUCHMOCTEHN.

Havana maTeMaTH4eCKOro aHAJIHM3a

ITocnenoBaTeALHOCTH, CIOCOOBI 3aaHUs TOCIEI0BATENILHOCTEN. MeTo I MaTeEMaTHIECKOM
MHAYKIMHA. MOHOTOHHBIE U OTPaHMYEHHBIE MTOCIEA0BATENBHOCTH. IcTOpHS BOSHUKHOBEHHUS
MaTeMaTHUYeCKOI0 aHalln3a KaK aHaJln3a OECKOHEUYHO MaJIbIX.

Apudmernueckas 1 reomeTpudeckas nporpeccui. beckoneuHo yObiBaromas
reometpuueckas nporpeccusi. Cymma 0eCKOHEUHO yOBIBAIOIIEH reOMETPUIECKOM
nporpeccuu. JINHEWHBIN U SKCIIOHEHIMAIbHBIN pocT. Uncio e. @opMyina CII0KHBIX
npoueHToB. Vcronb30Banre NpOrpeccuu sl pelIeHHs] peasIbHbIX 3a/1a4 MPUKIIaJHOTO
XapakTepa.

HenpepriBable GyHKIIMN U UX cBoMcTBA. ToUkM pa3pbiBa. ACUMITOTHI I'pauKOB QYHKIUH.
CoiicTBa (hyHKIMH HETIPEPBIBHBIX Ha OTpe3Ke. MeTo1 HHTEPBAJIOB ISl PELICHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpephIBHBIX (DYHKIIHM JJIsl pelIeHUs 3a/1a4.

[TepBas 1 BTopas npousBogHbIe QyHKIUU. OnpeaencHue, TeOMeTpUIeCKHi U pU3nIecKuit
CMBICT POM3BOAHOM. YpaBHEHHUE KacaTelbHOM K rpaguKy QpyHKIIUH.

[TpousBoHBIE NIeMeHTapHbIX (yHKIKH. [Ipon3BoaHAs CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMIO3UIMH (YHKIHH.

MHuoxecTBa H JIOTHKA

MHOeCTBO, ONepaly HaJl MHOXXECTBAaMHU U UX CBoOMCTBA. [[lnarpammsl Ditnepa—BeHHa.
ITpuMeHeHrEe TEOPETUKO-MHOKECTBEHHOTO aMnrapara JUisl ONUCaHUs pealbHbIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.
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Omnpexnenenue, TeopemMa, CBOMCTBO MaTEMAaTHYECKOT0 00BEKTA, CIIEACTBUE, JOKA3aTEIbCTBO,
PaBHOCUJIbHBIE YPABHEHUS.

Yuciia ¥ BbIYHMCICHHSA

HatypanbHble u nienble uncia. [Ipumenenne npu3HakoB AenuMocty nensix uuces, HOJ u
HOK, ocratkoB no moayito, airoputma EBknnna asis pemeHus 3aja4 B HENbIX YUCIIAX.
KommuiekcHble uncna. AnreOpanueckas U TpUrOHOMETprUYecKas GopMbl 3alHCH
KOMILJIEKCHOTO YnciIa. ApupMeTHYecKre ornepamnnun ¢ KOMIUIEKCHBIMU YHCIIaMHU.
N300paxeHne KOMIJIEKCHBIX YHCE Ha KOOpAMHATHOHN uiockocTH. @opmyna Myaspa.
KopHu N-0#i cTenenu u3 KOMIUIEKCHOTO yucia. [I[puMeHeHne KOMIUIEKCHBIX YU CelT IS
petieHus GU3NYECKUX U F€OMETPUUECKUX 3ajau.

YpaBHeHusI U HEPaBEeHCTBA

Cucrema ¥ COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHUH C MTOMOIIBI0 TPUTOHOMETPHUECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OcCHOBHBIE METOJIbI PEIICHUS TOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABCHCTB.
OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] CUCTEM M COBOKYITHOCTEN PALIMOHAIIbHBIX, HUPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApAMETPAMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1a4 U
3a]1a4 U3 pa3IUYHbIX 00JacTei HAyKU U pealbHOM JKU3HH, MHTEPIPETAIHS MOTYYSHHbIX
pe3yabTaToB.

DOyHKIUH U rPpauKu

I'paduk xomnozunuu ¢pyHkiuil. ['eomerpuueckue oOpaspl ypaBHEHUH U HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TpapuKH.

I'padrueckue MeTOIbI peLIeHNs ypaBHEHUN 1 HepaBeHCTB. [ paduueckue MeTo bl peleHns
3a/1a4 C IapaMeTPaMH.

Hcnonb3oBanue rpadukoB GYHKIUN 7151 UCCIIE0BAHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yueOHBIX IPEIMETOB U PEaTbHOM
JKU3HU.

Hayana maTemaTHuecKkoro aHajimsa

[TpuMeHeHne TPOU3BOIHOMN K MCCIIEeI0BaHNIO (PYHKIIMA HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenne HanOoIbIIeT0 M HAMMEHBIIIETO 3HAYEHU W HETPEPHIBHOM (PYHKITUU HA OTPE3KE.
[TpuMmeHeHre TPON3BOJHOMN I HAXO0XKICHNS HAWIYYIIEro PELICHNs B IPUKIIAIHbBIX
3a/1a4ax, JJIs oNpeeseHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOT0 (pOpMyJIon WK
rpauKoMm.

[TepBooOpazHasi, 0CHOBHOE CBOMCTBO MepBo0Opa3HbIX. [IepBo0OpazHbIe FIeMEHTapHBIX
¢ynkuuit. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

NHuTerpan. I'eoMeTpudecKknii CMBICI HHTETpasia. Beraucienue onpeaen€éHHoro nHTerpaia 1mno
dopmyne Herorona—JlelOHuma.

[TpumeHeHre uHTerpaia A HaX0XACHUS IJI0MaAel IIOCKUX GUryp u 00bEMOB
T€OMETPUYECKUX TeJl.

[Tpumeps pemienuit AuddepeHnnanbHbIX ypaBHeHUH. MaTemaTuyeckoe MOAeIMpOBaHNe
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPAaBHEHUH.
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4. TemaTuyeckoe MJIAHUPOBAHUE Y4eOHOI0 Kypca

124 yaca

Ha3Banue pa3nena
(TembI)
(KOJIMYeCTBO YaCOB)

OcHOBHOE coJep:kaHue pa3jaesia
(TeMbI)

OcHoBHbIE BH/LI JeATeJILHOCTH
00y4arouuxcs

MHuo:xecTBO

J€eHCTBUTENbHBIX YHCEJI.

MHoro4jieHbl.
PanuoHaJbLHBIE
YPaBHEHUSA U
HepaBeHcTBa. CHcTEMBI
JIMHEHHBIX YPABHEHUI

MHokecTBO, oneparnuu Haj
MHOKE€CTBAMHU U X CBOMCTBA.
Huarpammsl Diinepa—BeHHa.
IIpuMeHeHne TeopEeTUKO-
MHO>KECTBEHHOT'O anmapara JJis
peuieHus 3a1ay.

PaunonanbsHble yncna.
OOBIKHOBEHHBIE U JIECSITUYHBIC
JPOOH, TIPOLICHTHI, OECKOHECYHBIC
NepUOANYECKHUE JPOOH.
[Tpumenenue apoOei U MPOLIEHTOB
JUISL pELLICHUs IPUKIIAIHBIX 3aa4.
JleliCTBUTEIbHBIEC YHCIIA.
PannonansHble 1 UppalMOHAJIbHbBIE
yucia. ApupmMerndyeckue
ONEPALMH C IEUCTBUTEIIbHBIMU
yuciaaMu. Moaynb
JIEMCTBUTEIILHOTO YUCIIA U €r0
coiictBa. [IpubmmxEnHbIE
BBIYMCIICHHUS], IPABUIIA OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA pe3yJbpTaTa
BBIYMCIICHUM.

OcHOBHBIE METO/IbI PELLIEHUS
HENBIX U APOOHO-PAMOHATBHBIX
YpaBHEHUH U HEPABEHCTB.
MHoOrouyieHsl 0T OAHOU
IIEpEMEHHOM. [[eeHne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM.
Teopema bezy. MHorousensl ¢
LeNbIMU K03 purmenTamu.
Teopema Buera.

Pemenune cucreM TMHEHHBIX
ypaBHeHU. Marpuiia CUCTEMBI
JIMHEUHBIX YPaBHEHUM.
Ornpenenurens MaTpuLbl 2X2, €ro
T€OMETPUYECKUI CMBICT U
CBOWCTRBA; BEIYUCICHHUE €T0
3HAYEHUsI; IPUMEHEHHUE
ONPEETUTEINS 111 PEIICHUS
CHCTEMBI JINHENHBIX YPABHEHUN.
Pemenune npukinaaHbix 3a1a4 ¢
MOMOIIIbIO CUCTEMBI JINHEUHBIX
YPaBHEHUNU

Hcnonb30BaTh TEOPETUKO-
MHOKECTBEHHBIW anmnapar JJist
OMHUCAHMS X0J1a PEeLICHUS
MaTeMaTHYeCKHUX 3aJ1a4, a TaKXKe
peabHBIX MPOIECCOB U SIBJICHUM.
OnepupoBaTb NOHATHIIMU
panoHAIBHOE YUCII0, OECKOHEYHAS
nepuoanydeckasi 1poob, MPOIICHTHI,
HMPPALMOHAIIBHOE U IEUCTBUTEIIBHOE
YHUCIJIO; MOAYJIb JE€HCTBUTEIBHOTO
YHCiIa; HCMOJb30BaATh 3TU HOHITHS
IIPU IPOBEICHUH PACCYKICHUM U
JI0Ka3aTeNIbCTB, MPUMEHSATH JIpoOu U
MPOLEHTHI JJISl PEIICHUS
MPUKIAAHBIX 3a7a4 U3 Pa3JINYHbIX
OTpaciiel 3HaHUI U peabHOMI
JKU3HH.

Hcnoab3oBaTh IprOIMKEHHBIC
BBIYMCIICHHUS, IPaBUJIa OKPYTJICHUS,
MIPUKUJIKY U OLICHKY pe3yJIbTaTa
BBIYHCIICHHUH.

IIpuMeHATH pa3IuyHbIE METOBI
peIIeHus palMOHATBHBIX U IPOOHO-
palMOHAIILHBIX YPaBHEHUN; a TAKKE
METO/]T MHTEPBAJIOB JJIS PEIICHUS
HEpPABEHCTB.

OnepupoBaTh NOHATHIMH
MHOTOWIEH OT OJJHOM IIEPEMEHHOM,
€ro KOpHU; MPUMEHATDb JICJICHHE
MHOIroO4jieHa Ha MHOT'OYJIEH C
OCTaTKOM, TeopeMy be3y u Teopemy
Buera qnis pemenus 3anad.
OnepupoBaTh NOHATUSIMM:
CcUCTeMa JIMHENHBIX YPaBHEHUM,
MaTpuIla, ONPEIECTUTEb MATPHILBI.
Hcnoan3oBaTh CBOMCTBA
ONpeACTUTENS 2X2 JIsl BBIYUCICHUS
€ro 3HaYeHUsl, IPUMEHATH
ONPEACIIUTENH JIS PEIICHUS
CUCTEMBI JINHENHBIX YPABHEHUN.
MogaeanpoBaTh peaiabHbIe
CUTYaLllH C IIOMOILBIO CUCTEMBI
JIMHEMHBIX YPaBHEHUH, HCCJIEI0BATH
IIOCTPOEHHBIE MOJEIHU C TTOMOIIBIO
MATPUI] ¥ ONPENICITUTEIICH,
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HHTEPNPeTH-POBATH MOTYyYSHHBIN
pe3yabTaT

DyHKIUH U I'Pa@UKH.
CrenenHast pyHKIHUSA C
LeJIbIM II0Ka3aTe1eM

OyHK1MS, CIOCOObI 3aaHHs
¢ynkunu. Bzaumuao o6patHbie
byakuun. Kommosumus GhyHKINMA.
I'paduk Gyakumuu. dnemMeHTapHBIC
npeoOpa3zoBanus rpadUKOB
(byHKINHA.

Ob6uacTh ornpeneneHus u
MHO>KECTBO 3HAUYCHUH ()YHKITUH.
Hymu pynkmuu. [TpomexyTku
3HAKONOCTOSAHCTBA. YETHBIE U
He4YETHBIC (PYHKITUH.
[Tepuoanaeckue GyHKINU.
[TpomMexyTKH MOHOTOHHOCTH
GbyHKIIIH. MakKCUMyMBI 1
MUHUMYMBI D yHKITUH.
HauGounbiiee n HanMeHbliee
3HaYeHue PyHKIUU Ha
MIPOMEXKYTKE.

Jluneitnasi, kBapaTHUHas U
IpoOHO-THHEHHAs PYHKIIH.
DJeMeHTapHOe UCCIIeIOBAaHHE U
IIOCTPOEHHE I'paUKOB ITUX
GbyHKIHA.

CrerneHs ¢ LeIbIM [10Ka3aTEIeM.
bunom HerotoHa.

CrenenHast GQyHKIUS C
HATYpaJIbHBIM U LIEJIbIM
nokasaresneM. E€ cBoiicTBa n

rpaduk

OnepupoBaTh NOHATUIMH:
(GyHKIUS, CIIOCOOBI 3a/TaHUS
(GbyHKIMH, B3aUMHO 0OpaTHBIE
(byHKINH, KOMIIO3UIUA QYHKINH,
rpaduk GyHKIMH, 00IaCTh
OTIpe/IeNICHUs] 1 MHOXECTBO
3Ha4YCHUH PYHKIUU, HYIU QYHKIIHH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;
JTUHEIHas, KBaJpaTHiHas, 1poOHO-
TUHEHAs U CTeneHHast PyHKIUU.
BbInoJHATH dl1eMEeHTapHbIE
npeoOpa3oBaHus rpaguKoB
GyHKIHHA.

3HAaTh U YMeETh 10Ka3bIBATH
YETHOCTH WM HEUETHOCTh (DYHKIUH,
MEePHOANIHOCTh (DYHKIINH,
HAXOUTh TPOMEKYTKH
MOHOTOHHOCTH (DYHKITHH,
MaKCHUMYMbl U MUHUMYMBI (DYHKIIHH,
HauOoJIbIlIee Y HAUMEHbIIIEE
3HaueHHE (PYHKIIUU HA TIPOMEXKYTKE.
@opMyJIMPOBATH H
WLTKOCTPUPOBATH rpaduuec-ku
CBOICTBA JIMHEWHOM, KBAIPaTUYHOM,
IPOOHO-TMHEWHON U CTENIEHHOM
GyHKIHI.

Beipaxkats popmynamu
3aBUCHMOCTH MEK/y BETUIHMHAMHU.
3HaTh onpejae/ieHUe U CBOMCTBA
CTEIICHH C TICJIBIM IT0Ka3aTelieM;
MOAXOIATYI0 (hOpMY 3arucu
JCHUCTBUTEIb-HBIX YUCEIT JUIS
pelIeHrs MPaKTUYECKHX 3a7a4d U
MIPEJICTaBICHUS TAaHHBIX

Apupmernyeckuit
KOpeHb N-0if CTeneHM.
HppanuonajbHbie
YPaBHeHMA

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTENEHU U €r0
CBOMCTBA.

[TpeoOpazoBaHus YUCITOBBIX
BBIPAXECHU, COEPIKALUX CTEIIEHU
U KOPHHU.

HpparnnonaibHble ypaBHEHHUS.
OcCHOBHBIE METOIbI PELIEHUS
MPPALMOHAIILHBIX YpaBHEHUI.
PaBHOCHIIbHBIE TTIEpEXO/BI B
pELIEHNN UPPALMOHATIBHBIX
YpaBHEHUM.

CoiicTBa u rpaduk KopHs N-0if
CTeNeHH Kak (QyHKIMK 0OpaTHOM
CTENEHM C HATypaJIbHbIM
ITOKa3aTeJeM

®opMyJIHpPOBaTh, 3aIUCHIBATH B
CHMBOJIMYECKOH (popme U
HCIIOJIB30BaTh CBOMCTBA KOPHSA N-01
CTETEeHHU ISl TPeoOpa3oBaHUs
BBIPAKCHUM.

Haxoauts pemenus
MPPaLMOHAIIBHBIX YPaBHEHUH C
MTOMOIUIbIO0 PABHOCUIIBHBIX
MIEPEXO0/I0B I OCYIIECTBIISAA
MIPOBEPKY KOPHEM.

Ctpoutsb rpaguk GyHKIUN KOPHS
N-oii cTeneHu Kak oOpaTHOM Asist
(YHKIIHMU CTENIEHH C HAaTypalbHbIM
ITOKa3aTeNeM
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IMoka3zaTenbHasn CreneHs ¢ palliOHAIBHBIM ®opmMyIMpPOBATh ONpeaeIeHue
(pyHKIUsA. IIOKa3aTesIeM U €€ CBOMCTBA. CTEIIEHU C PALlMOHAIbHBIM
Iloka3aTenbHbIE [Toka3zarenbHas QyHKIMS, €€ MTOKa3aTeNIeM.
YPaBHEeHUsA CBOICTBA U IpauK. BrinonHaTe npeodpazoBaHus
Hcnons3oBanue rpaduka GyHKIUU | YUCIOBBIX BHIPAKEHUH, COACPKAIIUX
JUISl pEIIEHUs] YPAaBHEHUM. CTENEHU C PALlUOHAIBHBIM
IToka3zaTenbHbIe ypaBHEHUS. MIOKa3aTeNIeM.
OcHOBHBIE METO/IbI PELLICHUS Hcnonv3oBats nudpossie
MIOKa3aTeJIbHBIX YPAaBHEHU pecypcsbl Ui TOCTpOeHUs rpaduka
MoKa3aTeIbHON (QYHKIIUHN U
W3y4EHUS €€ CBOMCTB.
Haxoautp pemenus
ITOKa3aTEJIbHBIX YPAaBHEHUM
Jlorapudgmuueckas Jlorapugm umncna. CBoiicTBa JlaBaThb onpejaeseHue jorapupma
(pyHKUHA. norapudma. JlecaTuuHbIe U YHUCIIA; 1ECATUYHOIO U HATYypaJIbHOIO
Jlorapugmuueckue HaTypalbHbIE JOrapu(MBbI. norapudma.
YPaBHEHUA [IpeoOpa3zoBaHue BbIpaKEHHH, Hcnoab30BaTh CBOMCTBA
COJIEpXKAIINX JIOTapU(MBI. norapudMoB I TPeoOpa3oBaHUS
Jlorapudmuueckas pyHkus, €€ norapu(MUUECKUX BbIPAKECHUN.
CBOIICTBA U TpaduK. Ctpouts rpadpux
Hcnons3oBanue rpaduka GyHKIuU | torapudmMudeckoid GyHKINN KaKk
JUISl pELLICHUs] YPABHEHUN. 00paTHOM K TOKa3aTeIbHON 1
Jlorapudmuueckre ypaBHEHUSI. HCII0JIb30BaTh CBOKCTBA
OcHOBHBIE METO/IbI PELLICHUS JorapupMuUecKonr GyHKIMH 1151
Jorapu(pMUUECKUX YpaBHEHHIA. penieHus 3aay.
PaBHOCHIIBHBIE IEPEXOABI B Haxoaurs pemenns
pelIeHnu JorapupMUIEcKuX norapuMHUUECKUX YpaBHEHHI ¢
YpaBHEHUI MTOMOIIbIO0 PABHOCUJIBHBIX
IIEPEXO0/I0B I OCYLIECTBIISAA
IIPOBEPKY KOPHEH
Tpuronomerpuueckue CuHyc, KOCUHYC, TAHTE€HC U JlaBaTh onpeneneHus CUHYyCa,

BBIPAKCHUA U YPABHCHUSA

KOTaHT€HC YHCIIOBOI'O apryMEHTa.
ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOIO apryMeHTa.
Tpuronomerpuyeckas
OKPYXHOCTb, OIpe/IeJICHHE
TPUTOHOMETPUUYECKUX (YHKLUI
YHUCIIOBOT'O apryMeHTa.

OCHOBHBIE TPUTOHOMETPUYECKUE
dbopmysl. [IpeobpazoBanue
TPUTOHOMETPUUYECKHX BBIPAKEHHH.
Pemennie TpUroHOMeTpHUUECKUX
YPaBHEHUNU

KOCHHYCa, TAHT€HCAa U KOTaHTeHCa
YHCJIOBOTO apryMEHTA; a TAaKKe
apKCHHYca, apKKOCHUHYCa U
apKTaHI€HCa YUCIIa.

IIpuMeHATH OCHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYJIBI TS
npeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPA)KEHUH.
IIpumensTe Gopmysst
TPUTOHOMETPUH ISl pELICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUUECKHUX YpaBHEHUI

ITociienoBaTeILHOCTH U
Nporpeccum

ITocnenoBaTeNbHOCTH, CITOCOOEI
3aJaHMs [T0CIIENOBATEIHLHOCTEMN.
MeTog MaTeMaTHYECKOMI
WHAYKIUA. MOHOTOHHBIE U
OTpaHHYCHHBIC
noclneaoBaTenbHOCTH. McTopus
aHaan3a OECKOHEYHO MaJIbIX.
Apudmerndeckas u
TeOMEeTPHYECKast TPOTPECCHH.

OnepupoBaTh NOHATUSIMM:
MOCIIEA0BATENHHOCTD, CIIOCOOBI
3aJlaHus TI0CTIeI0BaTEIbHOCTEH;
MOHOTOHHBIE€ U OTPAaHUYECHHBIE
MOCJIeZI0BATENbHOCTH; HCCIEA0BATH
MOCJIeI0BATEIbHOCTH Ha
MOHOTOHHOCTb U OTPAaHUYCHHOCTb.
[Tonydats mpencraBieHue 00
OCHOBHBIX HJICSIX aHAJIN3a
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beckoneuno yObIBarormas
reOMETpUUYECKasi MPOrPeCCHs.
CyMMa OecKOHEUYHO yObIBaromen
T€OMETPUUYECKON IIPOTPECCUM.
JIMHEeNHBIH U YKCIOHESHIINAIbHBIN
poct. Hucio e.

dopmyra CI0KHBIX TPOLEHTOB.
Hcnonb3oBanue nporpeccuu st
pelleHus peaabHbIX 3a7a4
MPUKJIIAHOTO XapakTepa

OECKOHEYHO MaJIbIX.

JaBathb onpenejieHue
apru(pMETHIECKON U TEOMETPUICCKOM
IIPOrPECCUH.

Jloka3pIBaTh CBOMCTBA
apu(PMEeTHUYECKON U TEOMETPHUECKON
MIPOrPECCUU, HAXOIUTh CYMMY
YJIEHOB MPOTPECCHUH, A TAKKE CyMMY
YJICHOB 0€CKOHEYHO YOBIBaIOIIEH
r€OMETPUYECKON IIPOTPECCUM.
Hcnoab3oBath nporpeccuu s
pelIeHus 3a1a4 MPUKIaJHOTO
XapaxkTep.

IpumeHsTh GOpPMYITY CITOKHBIX
IIPOLICHTOB JIJISl PEILICHHUS 3a/1a4 U3
peanbHON NPAKTUKH

HenpepeiBHbIE
¢pynxuuu. Ilponssognas

HenpepriBHble GYHKIIMH U UX
cBorcTBa. Touka pas3psliBa.
AcuMnToTsl rpaduKoB QYHKITHI.
CaoiicTBa (DyHKIUI HEPEPHIBHBIX
Ha oTpe3ke. MeTon nHTEepBaIoB
JUISl pEILICHNs] HEPABEHCTB.
[IpumeneHne CBOMCTB
HETPEPHIBHBIX (DYHKITHIA 1151
penieHus 3aiay.

IlepBas 1 BTOpas NpoOU3BOAHbBIE
dbyukun. OnpeneneHue,
reoOMeTpUUYECKUN U PU3NYECKUI
CMBICJI IPOM3BOIHOMN. Y paBHEHHUE
KacaTelbHOU K rpaduKy QyHKIUH.
IIpou3BOaHBIE DIIEMEHTAPHBIX
¢yuknuii. [IpousBonHas CyMMBbl,
IIPOU3BEICHUs, YACTHOIO U
KOMITO3HITUHU () YHKIIHIA

OnepupoBaTb NOHATHIMM:
(byHKIMS HeTIpephIBHAS HA OTPE3Ke,
TOYKa pa3pbiBa QYHKIIHUU, ACUMITOTA
rpaduka QyHKIUH.

IIpumMeHATH CBOICTBA
HETPEPBIBHBIX (DYHKIMIA 1151
peleHns 3a1a4.

OnepupoBarb NOHATHAMU: TIEPBAsI
U BTOpas IPOU3BO/IHbIE (QYHKIINU;
MOHUMATh (PU3UYECKHIA U
TFEOMETPUUYECKUI CMBICIT
MPOU3BOAHOM; 3aMMCHIBATH
YpaBHEHUE KAacaTeIbHOM.
BbpI4ucasTh NPOU3BOIHBIE CYMMBI,
IIPOU3BEIEHNUs, YACTHOT'O U CIIOKHOU
GyHKIUH.

M3y4yaTs npou3BoaHbIE
AJIEMEHTApHbBIX (PYHKINH.
Hcnoab30BaTh reOMETPUYECKUAN U
(bu3nUecKuit CMBICI IPOU3BOIHON
JUIs pelIeHus 3a1a4

Ha3Banue pa3nena
(TembI)
(KoTM4YEeCTBO YaCOB)

OcHoBHOEe coaep:xaHue
pasaesa (TemMbl)

OcHOBHBIE BUIBI
AeATeIbHOCTH 00y4aroIMXCcs

HccaenoBanue pyHkumi
¢ NOMOIILIO
MPOU3BOAHOM

[IpuMeHeHne POU3BOJHOM K
HCCIIeI0BaHIO (DYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoJIbIIIEro 1
HAauMEHBIIIETO 3HAUYEHUS
HenpephIBHON (QYHKIIUU HA
OTpE3KE.

[IpuMeHeHne Mpon3BOHON IS

CtponTh rpagyK KOMIO3UIIUN

(GyHKIUH C TOMOIIBIO
3JI€MEHTApPHOT0 UCCIIEIOBAHUS U
CBOMCTB KOMIIO3HUITHH.

CTpouTth reoMeTprudecKue 00passl
YpaBHEHUH U HEPABEHCTB Ha
KOOPJAMHATHOU MJIOCKOCTH.

HNcnonb30BaTh NPOU3BOAHYIO IS
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HAXO0XICHUS HAaWITY4Ilero
pelleHus B MPUKJIATHBIX 3a7a4ax,
JUTSL OIIPEJICIeHUsI CKOPOCTHU U
YCKOPEHHUs IpoIiecca, 3a1laHHOTO
dbopmyIoit uiu rpadukom.
Komnozumust GyHKImii.
['eomeTpuyeckue 06pasbl
YpaBHEHUI U HEPABEHCTB Ha
KOOPJMHATHOM TJIOCKOCTH

uccienoBanus (pyHKIMHA HA
MOHOTOHHOCTb M 9KCTPEMYMBI;
HAXOIHUTh HauOOJIbIICE U
HanMEHbIIee 3HAYCHUST PYHKIIUU
HETIPEPHIBHON HA OTPE3KE; CTPOUThH
rpaduku QyHKIHIA HA OCHOBAaHUHU
NPOBENEHHOTO UCCIICIOBAHHSI.
Hcnoab30BaTh MPOU3BOIHYIO IS
HAXOKJICHUS HAMITYYIIETO PEIICHUS
B IIPUKJIAJIHBIX, B TOM YHCIIC
COIMAIEHO-9KOHOMHYECKHUX,
3aaydax, AJIsl OMpeaesIeHUs] CKOPOCTH
¥ YCKOPEHHSI ITpoIiecca, 3aJ1aHHOTO
(dbopmyIoit unu rpaduxom.
[MoayuaTs npeacTaBjieHne O
NPUMEHEHHUHU TIPOU3BOTHON B
Pa3JIMYHBIX OTPACISIX 3HAHHI

IlepBooOpa3nas u

[TepBooOpa3Hast, OCHOBHOE

OnepupoBaTb NOHATUSIMU:

HHTErpaJ CBOWCTBO I1EPBOOOPA3HBIX. nepBoOOpa3Has 1 ONpeeIeHHbIH
[TepBooOpa3HbIE 37IEMEHTAPHBIX unterpai. Haxogurtp
¢bynkuuii. [IpaBuia HaxoXAEHUSA IIepBOOOPA3HBIE HIEMEHTAPHbBIX
1epBOOOPA3HBIX. (yHKIWH ¥ BBIYUACIATH UHTETPAIT TIO
Wnterpan. 'eomerpudeckuit cmbich | popmyne Heiorona — Jlel6uua.
MHTerpana. Beruucnenue Haxoautp 1uiomaan miockux Guryp
OINpeAEIEHHOr0 HHTErpaia 1o ¥ 00BEMBI TeJl C MOMOILBIO
dbopmyne Hetorona—JleitOnuma. OTpeIeIEHHOTO UHTErpaa.
IIpumeHeHne uHTErpana i 3HAKOMHTBCS C MATEMAaTUYECKUM
HaXO0X/ICHUS IIoLa/Iel TIOCKUX MOJIETUPOBAaHUEM Ha IIpUMeEpe
¢buryp 1 00EMOB reoMeTpruecKux | JuddepeHMaTIbHbIX YPaBHEHUH.
TeI. [TonyuaTe npencraBiieHue O
[Tpumeps! pemeHnii 3HAUEHUU BBEACHUS TOHATHUS
muddepeHIaTbHBIX YpaBHEHUH. MHTETpaJla B Pa3BUTUN MATEMaTUKU
MatemaTuueckoe MOJEINPOBAHHE
pealIbHBIX MPOLIECCOB C TOMOUIBIO
TG epeHIMaIbHbIX YpaBHEHUN
I'paduxu Tpuronomerpuueckue QyHKIUH, Hcnoab3oBath nupposbie
TPUTOHOMETPHYECKUX UX CBOMCTBA U IrpauKu. pecypchl JUTsl TOCTPOEHUs rpauKoB
pynxkumii. OTt60p KOpHEN TPUTOHOMETPUUECKUX (PYHKIIMU U
Tpuronomerpunueckune TPUTOHOMETPUYECKHUX YPABHEHUM C | U3YUEHUS UX CBOMCTB.
HepaBeHCTBa MOMOIIbIO0 TPUTOHOMETPUUECKON Pemath TpuroHomMeTpudeckue
OKPYXHOCTH. YpaBHEHUS U OCYLIECTBISATH OTOOP
Pemenne TpuroHoMeTpUYECKUX KOpHEH C IOMOIIBIO
HEPABEHCTB TPUTOHOMETPHUUECKOIN OKPYKHOCTH.
I[IpumensaTs Gopmyssl
TPUTOHOMETPHH ISl PELLICHUS
OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB.
Hcnoan3oBarh HUppoBbIE
pecypcesbl ISl IOCTPOEHUS U
rccie0BaHus rpa@uKoB QYHKIIHIMA
HMppanuoHaibHbIe, OcHOBHBIE METO/IBI PELLICHUS IIpumeHnsTh cBOlCTBa

MnmoKa3aTeJbHbIC U

IIOKa3aTCIbHBIX U

MI0Ka3aTeIbHON U JIorapupMUIecKon
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iorapupmMuyeckue
HepaBeHCTBa

JOTapu(PMHUUECKUX HEPABEHCTB.
OCHOBHBIE METOIBI PEIICHUS
UppaIMOHATHLHBIX HEPABEHCTB.
['padmyeckue METOIBI peIICHUS
UppaIMOHAIIBHBIX, TOKA3aTEIbHBIX
1 JIOTapu(MUIECKUX YPAaBHCHUN U
HEPaBEHCTB

(GbyHKIHHA K pEeIICHUTO
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEpPaBEHCTB.

O0ocHOBATH PaBHOCUIILHOCTD
IIEpEeX0/10B.

Pemate uppanuoHaibHbIe U
KOMOMHHMPOBAHHbIE HEPABEHCTBA, C
IIOMOLIbIO PABHOCUIIBHBIX
IIEpEeX0/10B.

Hcnoan3oBarth rpadpuyeckue
METO/Ibl U CBOMCTBA BXOJALINX B
YpaBHEHUE WJIM HEPABEHCTBO
(GyHKUMH 1715 pelieHus 3a/1auu

KoMniiekcHbIe Yncia

Komiurekcusle yucna.
Anrebpanueckas u
TpUrOHOMETpHYecKast (HOpMBI
3aIlMCH KOMIUIEKCHOTO YHCIIA.
ApudmeTnueckue onepanuu c
KOMIIJIEKCHBIMHU YHCJIaMHU.
N300paxeHne KOMIIJIEKCHBIX YHCET
Ha KOOPJMHATHON IIOCKOCTH.
®opmyiia Myaspa. Kopau n-oit
CTETEHHU U3 KOMIUIEKCHOTO YHCIIa.
[TprMeHeHrEe KOMIUIEKCHBIX YUCE
JUIs peleHns (PU3NYECKUX U
reOMEeTPUYECKUX 3a/1a4

OnepupoBaTb NOHATHAMM:
KOMIUIEKCHOE YHCJIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJL.
IIpeacraBasATh KOMIUIEKCHBIE YHCIIA
B ajreOpanveckou u
TPUTOHOMETpUUYECKOU opMme.
BoinoaHaTs apudmMeTHIecKe
olepanuy C HUMHU.

H300paxkarh KOMIUIEKCHBIE YKCIa
Ha KOOPJMHATHOM MJIOCKOCTH.
Hpumensts popmyny Myaspa u
II0JIy4aTh MPEJCTABIECHUE O KOPHIX
N-0H CTENEHU U3 KOMILIEKCHOTO
4Kclla. 3HAKOMHUTBHCS C IpUMEpaMu
MIPUMEHEHUSI KOMITJIEKCHBIX YHCET
JUISL PEILIEHUS] TEOMETPUUECKUX U
(u3nyecKrx 3aaa4

HarypanbHblie H neJibie
yuciaa

HarypanbsHble 1 nesnble yucna.
IIpuMeHeHne pU3HAKOB
JlenuMocTH 1enbix yucen, HOJ u
HOK, ocratkoB mo moayto,
anroputma EBkinaa s permeHus
3a/a4 B IEJIBIX YUCIIAX

OnepupoBarb NOHATHAMM:
HaTypaJIbHOE U 1I€JI0€ YHCIIO,
MHO€ECTBO HaTypaJbHBIX U IIENBIX
quces.

Hcnosib30BaTh NPU3HAKHU
JETUMOCTH LIEJBIX YHCEIT; OCTATK!
no moayno; HOJL u HOK
HATYPaJbHBIX YHCEN; aJITOPUTM
EBkimza nis pemeHus 3aaad.
3anucepIBaTh HaTypaJbHBIC YNCIIA B
Pa3IMYHBIX TO3UIIMOHHBIX CHCTEMax
CUNCIICHUS

Cucrembl
pauMoHAIbHBIX,
HPPaLOHATbHBIX
Mnoxa3aTeJIbHbIX U
Jorapu(pmuyeckux
YPaBHeHUi

CucreMa 1 COBOKYITHOCTh

YpaBHEHUM.

PaBHOCHIIBHBIE CUCTEMBI U

CHUCTEMBI-CIIEJICTBHSL.

OcHOBHBIE METO/IBI PELLICHUS

CHCTEM U COBOKYITHOCTEU

palMOHAIBHBIX, UPPALUOHAIBHBIX,

MTOKa3aTEeNbHBIX U

JorapupMHUUECKUX YpaBHEHUH.
[IpumeHeHne YpaBHEHUH,

OnepupoBaTb NOHATHAMM:
CHUCTEMA U COBOKYITHOCTh YPaBHEHHM
U HEPABEHCTB; PEIICHUE CUCTEMBbI
WY COBOKYITHOCTH; PABHOCHJIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBUS.

Haxoauth penienus cuctem u
COBOKYITHOCTEH LIEIIbIX
palOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUH U HEPABEHCTB.
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CHUCTEM M HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3aJad U 3a7ad U3
pa3iaNuYHbIX o0lacTel Hayku W
peaIbHON KM3HHM, HHTEpIpETaIUs
MOJIyYEHHBIX PE3YJIbTATOB

IIpumeHATH CHCTEMBI
YPaBHEHUN K PELICHUIO TEKCTOBBIX

3alady M3 pa3IMYHbIX oOjactel
3HaHUH M PEAIbHOW  JKU3HY;
HHTEPNPETHPOBATh  IOJIyYCHHbIE
pelieHus.
HUcnoan3oBarh ungpoBbie
pecypcsl

3amayu ¢ napamMeTpaMu

PanmonaneHble, HppaluoOHaIbHBIE,
MOKa3aTeNbHbIC, IOTAPU(PMUICCKHIE
U TPUTOHOMETPUYECKHE
YpaBHEHMUS, HEPABEHCTBA U
CUCTEMBI C ITapaMeTPaMHU.
[TocTpoeHnue u uccienoBaHue
MaTeMaTHUYECKUX MOJiesen
PCAIbHBIX CI/ITyaIlI/Iﬁ C IIOMOIIIBIO
YpaBHEHUM, CUCTEM YPAaBHEHUN U
HEPaBEHCTB C MapamMeTpamMu

Boiouparthb crioco0 pemeHust
palMOHANBHBIX, UPPALUOHATBHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUIECKUX
U TPUTOHOMETPUUECKUX YpaBHEHUM
Y HEPaBEHCTB, COJEPKAIIUX MOTYIN
Y MapameTpsbl.

IIpumensTs rpadguueckue u
AQHATTUTUYECKUE METO/IbI JJIS
pelleHus: ypaBHEHUIH 1 HEPABEHCTB C
napameTpamu, a TaKxKe
uccienoBanue GyHKIUNA METOJaMU
MaTEMaTUYECKOTO aHaIn3a.
CtpouTh 1 HCCJIEI0BATH
MaTEeMaTUYECKHE MOJIEIIH peabHbIX
CUTYaIUui C OMOIIIBIO YPAaBHEHHUIA,
HEPaBEHCTB U CUCTEM C
napaMeTpamu

IHoBTOpEHME,
00001mIEHME,
cHUCTeMaTH3alus 3HAHUM

OCHOBHBIE TTIOHATHS U METOIBI
Kypca, 000011ieHne u
cUcTeEMAaTU3aIUs 3HAHUH

MoaeanpoBaTh peanbHbIe
CUTYaIlUU Ha SI3bIKE anreOpsl,
COCTABJIAATh BBIPAKCHMUS,
YPaBHEHUs, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBHIO 33]1a4H,
HCCJIe10BATH [IOCTPOCHHBIE MOEIIH
C UCIIOJIb30BAHUEM aIapara
ayreOpbl, HHTEPNPeTHPOBaTh
MTOJTyYEHHBIN pe3yJIbTar.

IIpumensTe QyHKIMM U1
MOJEJIIMPOBAHUS U UCCIIEOBAHUS
pEANBHBIX ITPOLIECCOB.

Pemars npuxnagHelie 3a1a4u, B
TOM YHCJIE COL[UAIBHO-
SKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeJICTBaMH alnredpsl U
MaTE€MaTHYECKOr0 aHAJIN3a
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Pabouast nporpamma yueoHoro kypca «I'eomerpus»
esn u3yvenunsi yueOHOro Kypca
['eomeTpus sBIsIETCS OJHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEr0 00IIEero
0o0pa3oBaHus, Tak Kak 00ecreyrBaeT BO3MOKHOCTb U3Y4YEHUS UCLUILIIH
€CTECTBEHHOHAYYHOM HaIIPaBJIEHHOCTH U IIPEIMETOB r'yMaHUTapHOro nukia. [lockonbky
JIOTMYECKOE MBIIIICHHE, GOPMHUPYEMOE ITPU U3YUEHHH 00yUYarOIIUMUCS MOHATUHHBIX OCHOB
TEOMETPUH, IIPU J10KA3aTEIbCTBE TEOPEM U IIOCTPOEHUU LIETIOUKH JIOTUUECKUX YTBEPKICHUM

IIPY PELICHNU T€OMETPUYECKUX 3a/1a4, YMEHHUE BBIIBUTaTh U OIIPOBEPraTh TUIIOTE3BI
HENOCPEACTBEHHO HCIIONb3YIOTCS IIPU PELIEHUH 3a/1a4 €CTECTBEHHOHAYYHOI'O 1IUKJIa, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Lenb ocBOeHMS TPOTrpaMMbl Y4eOHOTO Kypca «I eoMeTpusi» Ha yriyOinEéHHOM ypOBHE —
pa3sBUTHE MHANBUIAYAIBHBIX CIIOCOOHOCTEH 00yJaromuxcs IpyU U3y4eHUH T€OMETPHUHU, KaK
COCTaBIISIOLICH MpeaMeTHOH obnacTu «MareMaTika 1 HHPOpPMATHKa» yepe3 o0ecrieyeHrne
BO3MOYKHOCTH ITPUOOPETEHUS M UCIOIb30BaHUs OoJiee IITyOOKUX NreOMeTPUYECKUX 3HAHUN U
NEeHCTBUH, CIICU(PUYHBIX TEOMETPUH, U HEOOXOIUMBIX ISl YCHEIIHOTO
npo¢eCCHOHATBHOI0 00pa30BaHMsl, CBI3aHHOIO C UCIIOJIb30BaHUEM MAaTEMaTHKH.
[TpropuTeTHBIMH 3a1a4aMH Kypca F€OMETPUU Ha yTriyOJIEHHOM ypOBHE, pACIIUPSIOIIUMU U
YCUJIMBAIOIUMH Kypc 0a30BOIr0 YpOBHS, SIBJISIOTCS:

pacivpeHue NpeAcTaBIeHUsI O FTEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYKAIOIIUM MUPOM;
(opMEpOBaHUE TIPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJEIAX, O3BOJISIONIMX ONUCHIBATh U U3y4aTh Pa3HbIC SABJICHUS
OKpY’KaroIllero MUpa; 3HaHUE MOHATUIHHOTO ammnapara 1o paszaeny «CrepeoMeTpus» Kypca
TEOMETPHH;

(dbopmMHUpoBaHKE YMEHHS BIIaIETh OCHOBHBIMH MOHSATHSMHE O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMM CBOMCTBaMHU; 3HaHUE TeOopeM, (POopMyI U yMEHHE X IPUMEHSTh; YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a1a4;

(dopMHpoBaHHE YMEHHS pacllo3HABAaTh Ha YEPTEKaX, MOJCINSAX U B PeaIbHOM MUPE
MHOTOTPaHHUKH U TeJla BPallleHHsl; KOHCTPYUPOBATh FEOMETPUUECKHE MOJIENH;

(dbopMHpOBaHNE TOHUMAHUS BO3MOXXHOCTH aKCHOMATHUECKOTO MOCTPOCHHUS
MaTeMaTUYeCKUX TEOpHil; popMHpoBaHUE TOHUMAHUS POJIM AKCHOMATHKH MPU IIPOBEICHUH
pacCyKIeHUN;

(hopMHpOBaHNE YMEHHUS BIIAJETh METO/IaMHU J0Ka3aTeNIbCTB U aITOPUTMOB PEILICHUS;
YMEHMSI UX IPUMEHSATH, IPOBOIUTH JOKA3aTEIbHbIE PACCYKIECHUS B XO/€ PELICHUS
CTEepEOMETPUYECKHUX 3aJ1a4 U 3aJ1a4 C IPAKTUUECKUM Co/iep KaHueM; (P OpMHUpOBaHHE
NpeJCTaBICHUs O HEOOXOAUMOCTH J1I0KA3aTEeNILCTB MPH 0OOCHOBAHUU MAaTEMATUYECKUX
YTBEPKACHUM U POJIM aKCMOMAaTUKHU B IPOBECHUH JIEAYKTUBHBIX PACCYyXIACHHUIA;
pa3BUTHE U COBEPLICHCTBOBAHNE MHTEIIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEMH
oOyJaronuxcsi, M03HaBaTeIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUH, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

dbopMupoBanre GyHKIIMOHATBHOW IPaMOTHOCTH, PEIEBAHTHON Nr€OMETPUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEHN B
peasIbHBIX KU3HEHHBIX CUTYAIUSIX U IPU U3YYEHUHU JPYTUX Y4eOHBIX MPEIMETOB,
IIPOSIBJIEHUS 3aBUCHMOCTEN U 3aKOHOMEPHOCTEN, MOJIENIMPOBAHMS PEAJIbHBIX CUTYaLlUH,
UCCJIEIOBAHMSI IOCTPOEHHBIX MOJIENIeN, MHTEPIPETALMHU TOJTYyYEHHBIX PE3yIbTaTOB.

OcHoBHBbIE cofepKaTeNbHble TMHUY Kypca «I'eomerpumn»: «IIpsimble 1 IUIOCKOCTH B
MPOCTPAaHCTBE», «MHOrOrpaHHUKNY, «Tena BpameHus», «BeKTopsl 1 KOOpAUHATHI B
IIPOCTPAHCTBEY, «/|BUIKEHNUS B IPOCTPAHCTBEN.

CdopmynupoBanHoe B DeiepaibHOM IOCyIapCTBEHHOM 00pa30oBaTeIbHOM
CTaHJapTe CPeTHEro 001Iero oopa3zoBaHus TpeOOBAHHE «YMETh OIIEPHUPOBATH MOHATHIMM,
pEJIeBaHTHBIX T€OMETPUHN Ha YIITyOJIEHHOM ypOBHE 00yU€HUSI OTHOCUTCS KO BCEM
coJiepKaTeIbHbIM JUHUAM y4eOHOTro Kypca, a JOpMUPOBAHUE JIOTUYECKUX YMEHUN
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pacripeessieTcsi He TOJIBKO MO COAepKATEIbHBIM JMHUSAM, HO U 110 ToZaM 00yUYCHHS.
Copepxannie 00pa3oBaHusi, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yIbTaTaM OCBOCHUS
paboueit mporpamMmsl, CTPYKTYPHUPOBAHO TAKUM 00pa30M, YTOOBI KO BCEM OCHOBHBIM,
MPUHLIMITHAIBHBIM BOIpOocaM o0ydaromuecs o0paliaiich HEOAHOKPATHO. JTO MO3BOJSET
OpraHu30BaTh OBJIAZICHUE T€OMETPUICCKIMHU MOHATUSAMH U HABBIKAMU ITOCIIEA0BATEIFHO U
MOCTYNATeNbHO, C COOTIOACHUEM MTPUHIIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HaHUS BKIIIOYATh
B OOIIIYIO CHCTEMY T€OMETPHUYECKUX MPEACTABICHUN 00YJatOMUXCsl, paCIIUpPSs U YIIyOuss
e€, 00pazysl NpOYHbIE MHOXKECTBEHHbIE CBSI3U.

[lepexon K U3y4EeHUIO TEOMETPUHU Ha YIIIyOJEHHOM YPOBHE MO3BOJISET:

— co3/1aTh ycaoBus 1S AuddepeHuanui 00ydeHus, IOCTPOSHUS UHIUBUIYaTbHBIX
00pa3oBaTeNbHBIX MIPOrPaMM; 00€CIICUNTh YTIyOIEHHOE N3yYCHHE T€OMETPHH KaK
cocTaBsitolIeil yueOHoro npeamera «MaremMaTukay;

— MOATOTOBUTH 00YYAIOIMIUXCS K MTPOAOIDKEHHUIO U3YUYEHUSI MATEMATUKH C YIETOM
BBIOOpa Oynyiei npodeccuu, odecreurBas MPeeMCTBEHHOCTh MEXTy OOIITUM U
npodeccHoHALHBIM 00pa30BaHUEM.

MecTo yueGHOro Kypca B y4eOHOM IIaHe
B yue6HOM 11aHe Ha U3ydeHue yriryosi€HHOro Kypca reomeTpun oTBoauTcst 90y4ueOHbIX

qaCoOB.

I[Inanupyemble npeaAMeTHbIE Pe3yJabTAThI 0CBOEHUS padoyeil NporpaMmMsl
OcBoenue yueOHOrO Kypca «['eomeTpusi» Ha ypoBHE CpeaHEro ol1iero 0opa3oBaHus
JOJKHO 00ecrevunBaTh JOCTHKEHUE CISAYIONINX MPEeIMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaToB:
CB000OIHO ONIEPUPOBATH OCHOBHBIMU MOHATUSMU CTEPEOMETPUU MPHU PELICHUH 3a/1a4 U
IIPOBEJCHUN MAaTEMaTUYECKUX PACCYKICHUH.
[TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIICICTBHUS U3 HUX MPU PEIICHUU T€OMETPUUECKIX
3azad.
KnaccugunupoBaTb B3aMMHOE PacHOIOkKEHHUE NPSAMBIX B IPOCTPAHCTBE; MIIOCKOCTEH B
MPOCTPAHCTBE; MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.
CB0060HO OnEepUpPOBATH MOHATUSAMH, CBA3aHHBIMU C YTJIaMU B IPOCTPAHCTBE: MEXKIY
HPSIMBIMU B IPOCTPAHCTBE; MEX]Y MPSAMOM U MIOCKOCTBIO.
CB0060HO OnepUpPOBaTh MOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMH.
CB000IHO pacrio3HaBaTh OCHOBHBIE BUAbl MHOTOTPAHHUKOB (ITpU3Ma, MUpaMHUa,
MPSIMOYTOJIBHBIN Mapaienenumne, Kyo).
KnaccudumupoBats MHOTOTpaHHUKH, BBIOWpasi OCHOBAHHMS JIJIsI KJIACCU(PUKAIIUH.
CB0060HO OnEpUpPOBATH MOHATUSAMH, CBA3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB
IJIOCKOCTBIO.
BeInonHATe napaniensHoe, HEHTPaIbHOE U OPTOrOHAILHOE TPOSKTUPOBAaHUE PUTYp Ha
IJIOCKOCTh; BBIMOJHSTH U300pakeHUs! PUTYp Ha TIOCKOCTH.
CTpouth cedeHrss MHOTOTPAaHHUKOB Pa3IUYHBIMU METOAMH, BBITIOTHATH (BHIHOCHBIE)
IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHH3Y.
BrrancnsTh momaam noBepXHOCTeH MHOTOTPaHHUKOB (MpU3Ma, TUPAMUIA),
FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMyII.
CB000/IHO OnIepUpPOBATh MOHATUSMHI: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh
CUMMETPUH; LEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYPHI.
CB000/1HO OnIepUpPOBATh MOHATUSIMH, COOTBETCTBYIOIIUMH BEKTOPaM M KOOPJMHATAM B
MIPOCTPAHCTBE.
BrInonHATE AeiicTBUS HAJ BEKTOpaMH.
Pematsb 3a1aun Ha 0Ka3aTENbCTBO MATEMAaTUYECKUX OTHOLIEHUM U HaX0XK/IEHNE
TEOMETPUUYECKUX BEIMUYUH, IPUMEHSA U3BECTHBIE METO/IbI IPU PELIEHUH MaTEMaTHUYECKUX
3a]1a4 MMOBBILLIEHHOTO U BHICOKOT'O YPOBHS CJI0)KHOCTH.
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[IpumeHsTH IpocTElNe MPOrPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1au.

W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIIPETUPOBATH HH(OPMAIIHIO O IPOCTPAHCTBEHHBIX
reoMeTpUUYecKUux GUrypax, npeAcTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpuMeHsTH OTy4YEeHHbIE 3HAHUS HA [IPAKTUKE: CPABHUBATh U aHAIU3UPOBATh peajbHbIC
CUTYalluH, IPUMEHSATh U3yYEHHbIEC IOHSITHSI B IIPOLIECCE MOMCKA PEIICHUSI MaTeMaTUYECKU
cOopMyYITHPOBAHHON MTPOOIEMBI, MOJICTUPOBAThH PEAIbHBIE CUTYallUU Ha SA3bIKE TEOMETPHUH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAHUEM I€OMETPUUECKHUX MOHITHIA U
TEOpeM, arnrapara anreOpbl; pelaTh MPaKTHIEeCKUE 3a/1a41, CBI3aHHBIE C HAXO0XKICHUEM
F€OMETPUYECKUX BEIUYUH.

Hmetsb npencTaBieHns 00 OCHOBHBIX ATanax pa3BUTHS T€OMETPHH KaK COCTAaBHOW YacCTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

CB0060/IHO ONIEpUPOBATH MOHATUSMH, CBA3aHHBIMU C HIWIMHIPUIECKOM, KOHMUECKOW 1
cheprueckoil MOBEPXHOCTSIMH; OOBICHITH CIIOCOOBI MOJTYYEHUSI.

OnepupoBarh NOHATUAMHU, CBSI3aHHBIMU C T€JIAMU BPALLEHUS: [IWINHIPOM, KOHYCOM,
chepoit u mapom.

Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map) U 0O0BSICHITH CIIOCOOBI
MOJTyYEHUS Tell BpallleHusl.

KnaccudumupoBars B3auMHOE PacMoOKeHHE CPEephl U TNIOCKOCTH.

BbruncnsTe BeIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BPAIICHUS; 00BEMBI U TUIOLIAIN
MOBEPXHOCTEH MHOIOTPAHHUKOB U TEJI BPAIIEHUs, TEOMETPUUYECKUX TE€J C IPUMEHEHUEM
dbopmyiL.

CB000IHO ONIEpUPOBATH MOHATUSIMH, CBI3aHHBIMU C KOMOMHAITUSIME TEJ BPALICHUS U
MHOTOTPaHHUKOB: MHOTOI'PaHHUK, BIIMCAHHBIN B chepy U OMUCaHHBIN 0K0JIO cdepsl; chepa,
BIIMCAHHAsi B MHOTOTPAHHUK WUJIU TEJIO BPAILICHHUS.

Bb4ucasTh COOTHOIICHHS MEXAY TUIOMIAIIMU TOBEPXHOCTEH M 00bEMaMU MOIOOHBIX TE.
N306paxars u3yyaemble (PUTYpbI; BBIIOIHATH (BHIHOCHBIE) IIJIOCKHE YEPTEXKHU U3 PUCYHKOB
HPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJ BpaILlEHHsI.
W3Brekatb, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMAIIMIO O IPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

CB000IHO ONIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbInonHATE onepanuy Hajl BEKTOpaMH.
3aaBaTh IUIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHCTEME KOOpIMHAT.

Pemarb reoMeTrprueckne 3a1a4 Ha BBIYUCICHUE YIII0B MEXKAY IPSIMBIMU U TNIOCKOCTSIMY;
BBIUMCJIEHHE PACCTOSHUM OT TOYKHU JI0 IUIOCKOCTH; B 1IEJIOM, HAa IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJA NPU PELICHHUH.

CB000IHO OnEepUpPOBaTh MOHATHSIMH, CBSI3aHHBIMU C JIBHJKEHUEM B IIPOCTPAHCTBE; 3HATH
CBOMCTBA JBHKCHUMU.

BBITNOJIHATH U300pa’keHUsI MHOTOTPAaHHUKOM U TeJl BpallleHUs IPU MapajjieIbHOM IEPEHOCE,
LEHTPAJIbHONW CUMMETPHUH, 3€PKAIIbHON CUMMETPHH, IIPU TIOBOPOTE BOKPYT MPSMON;
npeoOpa3oBaHMs TIOI00US.

Ctpouth ceueHNss MHOTOTPaHHUKOB U T€J BPALIEHUS: CEUEHUS IMINHIPA (apalieabHo U
NEePIEeHIUKYIIPHO OCH), CeUeHHUsl KOHYca (TapaieIbHOe OCHOBAHUIO U IIPOXOJsIee Yepes
BEpIINHY), CEUEHHS 1I1apa.

Hcnonp30BaTh METOIbI TOCTPOCHUSI CEUEHHI: METO/I CII€/I0B, METO/l BHYTPEHHETO
IIPOEKTUPOBAHMUSI, METOJI IEPEHOCA CEKYIIEH MJIOCKOCTH.

Jloka3pIBaTh r€OMETPUUECKHUE YTBEPHKACHHUS.

[TpuMeHsTH reoMeTpuuecKue GaxkThl s pelIeHHs CTepeOMETPUYECKHX 3a/1a4,
MIPEeJIOoJIaratoIiuX HECKOJIBKO I11aroB PEIIeHHUs, €CIIN YCIOBHS IPUMEHEHUS 3a/1aHbI B SIBHOU
U HesIBHOM (hopme.

Pemmarts 3aaun Ha JOKa3aTENIbCTBO MAaTEMAaTUYECKUX OTHOLICHUI U HaXOX/IEHNE
TEOMETPUUYECKUX BEIUUYMH.
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IIpuMeHATH IPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU
PEILIEHUN CTEPEOMETPUUECKHX 3aay.

IIpuMeHATH NOIy4YEHHBIE 3HAHUS HA [IPAKTUKE: CPABHUBATD, AHAJTU3UPOBATh U OLICHUBATh
pEalIbHbIC CUTYALUH; IPUMEHITh U3yYEHHBIC IOHATHS, TEOPEMBI, CBOMCTBA B ITPOLIECCE
MOWCKA PEUICHUsI MAaTeMaTHUECKU chOpMyTuPOBAaHHON MPOOIEMBI, MOJETUPOBATh
pEalIbHBIE CUTYALlMH HA SI3bIKE TEOMETPUH, UCCIIE0BATH TOCTPOCHHBIE MOJEIIN C
MCII0JIb30BaHUEM T€OMETPUYECKUX ITOHATHI U TEOPEM, allliapara ainreoppl; penaTh
IIPAKTUYECKHE 3a/1a4H, CBA3aHHBIC C HAXOKICHUEM I€OMETPUYECKUX BEITUUYMUH.

Hmets npencTaBieHns 00 OCHOBHBIX 3Tanax pa3BUTUS T€OMETPHH KaK COCTABHOW YacCTH
(byHaaMeHTa pa3BUTHsI TEXHOJIOTHUI.

Conep:xxanue y4ye0HOro Kypca

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHBIE TIOHATHA cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00 akCHMOMAaTHMYECKOM HOCTPOECHHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3anMHOe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIHECS,
napaJuleJIbHbIE U CKpellnBaroIuecs npsaMble. [Ipu3Haky cKpemuBaromuxcs MpsmMblX.
[TapayuteabHOCTB IPSIMBIX U IUIOCKOCTEW B POCTPAHCTBE: NapaAJIJICIbHbIE NIPSIMBIE B
IIPOCTPAHCTBE; NAapAJUIEIBHOCTD TPEX NPSAMBIX; IAPAIIIEIIBHOCTD MPSMOM U MIJIOCKOCTH.
[TapannensHOE U LIEHTPATbHOE MPOSKTHPOBaHUE, H300pakeHue puryp. OCHOBHbIE CBOMCTBA
napajiesIbHOro MPOeKTHpoBaHus. M300paxenue Gpuryp B napauieiabHON NPOEeKIUU. YTIIbI C
COHANPABJICHHBIMA CTOPOHAMM; YIOJl MEXAY IIPSIMBIMU B ITpocTpaHcTBe. [lapamiensHOCT
IUIOCKOCTEM: MapajlieNIbHbIE INIOCKOCTH; CBOMCTBA MMAPAJIENbHbIX IIJIOCKOCTEN.
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPAdIP, MapauIeIIeIHIIe]T;
IIOCTPOCHUE CEUYECHUH.

[lepneHuKyYISAPHOCTD NPSMOM U IUIOCKOCTHU: NEPIEHUKYISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIC MAPAJUICIIbHbIE U NIEPICHAUKYIISPHBIE K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPAMON MEPIEHUKYISIPHON
10cKOCTH. OpTOroHaIbHOE NPOEKTUPOBaHKE. IIepreHIuKyIIsAp 1 HaKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 INIOCKOCTH, MIPOEKIMsI (PUTyphI Ha
IIJIOCKOCTb. [IepreHIUKyYIApHOCTD INIOCKOCTEN: IPU3HAK IEPIEHAUKYIIPHOCTH IBYX
mrockocteil. Teopema 0 TpEX MepreHIUKYIIIpax.

VYIuBl B IPOCTPAHCTBE: YIOJl MEXAY IIPSAMOM U INIOCKOCTBIO; IBYIPAHHBIN yI oI,
JMHENHBIN yroj IByrpaHHoOro yria. TpéxrpaHHblil 1 MHOTOrpaHHbIe yriibl. CBOMCTBA
IUIOCKUX YIJIOB MHOTOIPaHHOro yriia. CBOMCTBA IUNIOCKUX U JBYTPAHHBIX YIJI0B
TPEXTPAHHOTO yriia. TeopemMbl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHUKH

Bunbl MHOTOrpaHHMKOB; pa3BEpTKa MHOrorpaHHuka. [Ipusma: N-yronpHas npusma;
npsMasi 1 HakJIOHHAs PU3Mbl; OOKOBasi ¥ TIOJIHAs MOBEPXHOCTh Mpu3Mel. [lapannenenunern,
MIPSAMOYTOJIBHBIN MapajuIeIenuIle]] ¥ €ro cBoicTBa. Kparyaiimue myT Ha TOBEPXHOCTH
MHororpaHHuka. Teopema Jitnepa. [IpoctpanctBennas teopema Iudaropa. [lupamuga: n-
yroJyibHas MUpamua; NpaBwibHasg U yceu€HHas nmupamubl. CBoiicTBa pédbep u OOKOBBIX
rpaHeil IpaBWIbHON nupamubl. [IpaBuibHbIE MHOTOTPAaHHUMKU: IPABUJIbHAS MPU3Ma U
IpaBWJIbHAsA MUPAMUJIA; IPABUIIbHAS TPEYroJibHAs MUPaMKJIa U MPaBUIIbHBIN TETpadap; KyoO.
IIpencrasienye 0 NpaBUIBLHBIX MHOIOTPAHHUKAX: OKTadAp, JOAEKadAp U UKOCAIP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHainy, yrisl. [Inomans
OOKOBOI MOBEPXHOCTHU U MOJTHON MOBEPXHOCTH MPSIMOI MPU3MBI, IIOIA/lb OCHOBAHUH,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MPSIMON Mpu3MbI. [Lnomaas 60KOBOW MOBEPXHOCTH U
IIOBEPXHOCTHU MIPAaBUIILHOM MUPAMUIBI, TEOPEMA O ILIOIIAANA YCEUEHHOU MUPAMUIBL.
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CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTH CUMMETPUU IPAaBUIIBHBIX MHOTOTPAHHUKOB.
CummeTpuss B NPAaBWIBHOM MHOTOTPAaHHUKE: CUMMETPHS MapajuiejenuIena, CUMMETpUs
IIPABWJIbHBIX IPU3M, CHMMETPHS IPABUIILHON TUPAMHUIBL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHSA: BEKTOpP B IPOCTPAHCTBE; HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA;
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U IPOTUBOIOJI0KHO HAIIPaBIEHHBIE BEKTOPBI.
PaBeHcTBO BEKTOPOB. J[€MCTBHS C BEKTOPAMU: CI0KEHUE U BBIYUTAHUE BEKTOPOB; CyMMa
HECKOJIbKMX BEKTOPOB; YMHOKEHHE BEKTOpa Ha yuciao. CBOMCTBA CII0KEHUSI BEKTOPOB.
CBolicTBa yMHOKEHHUS BeKTOpa Ha unciio. [lonstue komminanapHbie BeKTopsl. [Ipusnak
KOMILIAHApHOCTH TPEX BeKTOpoB. [IpaBuino napamnenenunena. Teopema o pas3ioxeHun
BEKTOPA 10 TPEM HEKOMILJIAHAPHBIM BeKkTOopaM. [IpsMoyronapHas cucreMa KOopJuHaT B
npoctpancTBe. Koopaunatsel Bektopa. CBsi3b MEXy KOOpAMHATAMU BEKTOpA U
KOOpJMHATaMU TOYEK. YTOJI MeXAy BekTopaMu. CKaJIIpHOE ITPOU3BEIEHNE BEKTOPOB.

Tena Bpamenus

[TonaTus: UMIMHIPUYECKAs TOBEPXHOCTh, KOHMYECKass TOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, 00pa3yoIue MmoBepxHocTel. Tena BpalieHus: MUIUHADP, KOHYC, YCEUEHHBIH
KOHYC, c(epa, map. Bzanmuoe pacronoxenue chepbl U INIOCKOCTH; KacaTelbHask INIOCKOCTh
K chepe. M300paxkeHne Ten BpalleHHs HA IUIOCKOCTH. Pa3BEpTka uuiaMHApa U KOHYcA.
Cummerpus cdepsl 1 mapa.

O6béM. OcHoBHBIE cBOlicTBa 00BEMOB Tel. TeopeMa 00 00bEME MPAMOYTOILHOTO
napajuiesienunesna u cieAcTBus u3 He€. O0bEM MpsIMON U HAKJIOHHOM NMPU3MBbI, IUJIUHAPA,
nupaMuibl U KoHyca. O0bEM 11apa v mapoBOTro CErMeHTa.

KomOuHanmu Ten BpauieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BucaHHas B MUIHHID,
onucaHHas okolo nunuHapa. [lepecedenue cdepsl U mapa ¢ mwiockocThio. Kacanue mapa u
cdepsl IIocKocThIo. [IoHsATHE MHOTOTpaHHHKA, OITMCAHHOTO OKOJIO cepsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPALCHUSI.

[Tnomaap MOBEPXHOCTH IWIIMHIPA, KOHYCa; TuTomank chepsl u e€ gacreid; [logooue
B nipocTpaHcTBe. OTHOILIEHHE 00BEMOB, MIJIOIAICH MOBEpXHOCTEN OJOOHBIX (HUTYD.
[Tpeo6pa3zoBanue noo0us, romoreTus. Perenne 3a1a4 Ha IIIOCKOCTH C UCIOJIb30BAHUEM
CTEPEOMETPUYECKUX METOMIOB.

[TocTpoenue ceueHniit MHOTOrpaHHUKOB U TE€J BPAIIEHUS: CEUSHUS LIMJTMHAPA
(mapasuienbHO U MEPIIEHANKYIISIPHO OCH), CeUEHUs KOHYca (TMapajuieIbHOe OCHOBAHUIO U
IPOXOJIIee Yepe3 BEPIINHY), CEUEHHUSI 1Iapa; METO bl IIOCTPOSHUS CEUYEHUI: METOJ
CJIEIOB, METOJI BHYTPEHHET O IPOEKTUPOBAHMSI, METO/] IIEPEHOCA CEKYIIEH MIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTops!l B mpocTpancTBe. Onepannu Haj BEKTopaMu. BEKTOpHOE yMHOXKEHUE
BEeKTOpOB. CBOICTBA BEKTOPHOTO YMHOKEHUs. [IpsiMoyrosibHas cuctema KOOpIMHAT B
npoctpancTBe. KoopauHate! Bektopa. Paznoxenue Bekropa no 6aszucy. Koopaunarso-
BEKTOPHBIN METOJ PU PELIEHUH F€OMETPUUECKUX 3ajau.

JBHKEeHHS B IPOCTPAHCTBE

JIBrxenus npoctpancTBa. Otodpakenus. [Bmwkenns u paBeHCTBO Guryp. Obmue
CBOICTBa IBMKEHUI. Buibl 1BHKEHUI: apaiebHbIN IEPEHOC, IEHTPAIbHAs CUMMETPHS,
3epKajbHasi CHMMETpPHS, TIOBOPOT BOKPYT npsiMoit. [IpeobpazoBanus nonodus. [Ipsmas u
cepa Ditnepa.
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90 yacoB

TemaTn4ueckoe NJIAHNPOBaHME Y4eOHOI0 Kypca

Ha3zBanue
pa3nena (TemMmbl) Kypca
(KOJIMYEeCTBO YaCOB)

OcHoBHoOe cogepkaHue

OcCHOBHBIE BU/IbI
AeATEJbHOCTH yUaAIMXCSI

BBenenue B
CTepeoMeTPHI0

OcHOBHBIE IPOCTPAHCTBEHHBIE
(urypsni.

IlonsaTa crepeoMeTpun: TOUKa,
npsimasi, JI0CKOCTh, IIPOCTPAHCTBO.
OcHoBHbIE NpaBUIIa U300paXKeHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJlJIeIIbHbBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[TonsaTus: nepecekaromuecs
IJIOCKOCTH, MEPECEKAIOLIUECS
IpsiMasi ¥ IJIOCKOCTb;
IOJIYTIPOCTPAHCTBO.
MHororpaHHUKH, U300pakeHHne
MPOCTEHIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCymeCTBYIOIUX 00BEKTOB.
AKCHOMBI CTepeOMEeTPHH H
NepBbIe CIeICTBUS 3 HUX.
CrniocoObl 3a1aHus TPSIMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE.
O603HaueHus NpAMbIX U
IIJIOCKOCTEM.

Ceuenusi. 3o0paxenue ceueHmit
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT yepe3 ux peopa.
N300pakeHne nepeceueHus
MTOJIYYEHHBIX IJIOCKOCTEM.
PackpammBanye MOCTPOEHHBIX
CEUEHUH pa3HbIMU L[BETaMHU.

Metoa cieaoB 1Jis1 NOCTPOECHUA
ceyenmii. CBolicTBa nepeceuyeHuit
HpsAMBIX U I1ockocTei. [loctpoenue
CeueHMi B mupamue, Kyoe rmno Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEXKEW U 3aIlnCh
11aroB MOCTPOEHUSI.

IToBTOpEHHE IIIAHMMETPHH.
Teopema 0 mMpONOPLHHMOHATBHBIX
orpe3kax. [logobue TpeyroabHUKOB.
Teopema Menenas. Pacuérsl B
CEUEHUSX Ha BBIHOCHBIX YEPTEXKAX.
WcTopus pa3BuTHS MIIaHUMETPUU U
CTEpPEOMETPUHN

OnpeneasiTb IIOCKOCTb KaK
¢burypy, B KOTOpOil BBIIOTHIETCS
IUTAHUMETPHUSL.

JlenaTp npocTenime JIOrnyecKue
BBIBOJIbI U3 AKCUOMATUKH
IIJIOCKOCTH.

[TpuBOIUTE IPUMEPBI PEATLHBIX
00BEKTOB, HJICATN3AUEH KOTOPBIX
ABJIAIOTCS aKCHOMBI TEOMETPHH.
N3y4arh, IpUMEHATH IPUHLIUIIBI
IIOCTPOCHHUSI CEYCHUH.
Hcnoab3oBath 11 IOCTPOCHUS
CEYEHUI METOJ CJIEZIOB, METO
BHYTPEHHETO IIPOCKTUPOBAHMS,
METO/]I IIEPEHOCA CEKYIIEeH
IIJIOCKOCTH.

Pemarhb crepeomeTpudeckue
3a/1a4y: Ha ONpEJIEICHUE BUIA
CEYEHHUS U HAXOXJCHUE €r0
IIJIOIA/H.

AKTyanu3upoBaTh (pakThl U
METO/BI IIJITAHUMETPUH,
pENEeBaHTHBIE TEME, IPOBOIUTD
aHAJIOTUU.

Hcnoab3oBarh IIpyu pelicHUU
3aJa4 CICIyIOLIHE
IUTAaHUMETpUYEcKUe QaKkThl U
METO/BL:

Teopembr Paneca u o
IIPONOPLUMOHAIBHBIX OTPE3KaX.
ANTOpuTM J€NIEHNs OTpe3Ka Ha N
paBHBIX yacTed. Teopema
Menenasi.

PaBHOOEIpeHHBIN TPEYTrOJbHUK.
PaBHOCTOpPOHHMII TPEYTOIBHUK.
[IpssMOYTONIBHBIN TPEYTOJILHUK.
CBOMCTBO cpeHEN JTUHUU
TpeyroiabHuka. CBONCTBO
OMCCEKTPUCHI yIiia TPEYroJbHUKA.
CBOMCTBO MeIaH TPEYrOJbHUKA.
[Tpusnaku mogoOus
TPEYrOJIbHUKOB.

IMoaxyuaTs npeacrasiienust 00
OCHOBHBIX JTalrax pa3BUTH
T€OMETPUHN KaK COCTABHOM YacTH
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¢dbyHIaMeHTa pa3BUTUS TEXHOJIOTHI

B3aumuoe
pacmnoJio:keHue mpsiMbIX
B NIPOCTPAHCTBeE

B3anMHOe pacnioniokeHue npsMbIX B
npocrpancTse. CKpelBaronecs
npsmele. [Ipusnaku
CKPEILMBAIOIINXCS NPSIMBIX.
[TapanyenpHble NpsIMbIE B
npocrpascTse. Teopema o
CYyILIECTBOBAHUU U €IMHCTBEHHOCTH
HIPsIMOY NapaJlJIeIbHOU TaHHON
NPAMOM, IPOXOASIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAaIlleh Ha
JTaHHOU npsimoil. Jlemma o
IIepeECEUEHUH MapalJIeIbHbIX
MPSAMBIX ITIOCKOCTBIO.
[TapamiensHOCTB TPEX NPSIMBIX.
Teopema o TpEX MapaIeIbHbIX
MIPSIMBIX.

TeopeMa 0 CKpemMBaKOIIUXCA
MIPSIMBIX.

[TapannenpHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJICILHOTO
npoektupoBanus. 3o00pakeHue
pasHbIX (GUTYp B MapaILICITBHON
MIPOEKIUU.

eHnTpanbsHas npoekuus.

VYo ¢ coHanpaBlieHHBIMU
CTOPOHAaMHU. YTOJI MEXY MPSIMBIMH.
3aJa4uM Ha J0Ka3aTeIbCTBO U
HCCIIEIOBaHKE, CBA3aHHbIE C
PacroJI0KEHUEM NPSMBIX B
MIPOCTPAHCTBE

KnaccupuuupoBarb B3auMHOE
pacnojoKeHUe NPsSMbIX B
MIPOCTPAHCTBE, UIUTKOCTPUPYS
PUCYHKAaMHU U MPUBOJIS IPUMEPHI U3
peanbHON KU3HU.

Jloka3pIBaTh TEOPEMY O
CYyILIECTBOBAaHUU U €AMHCTBEHHOCTH
[apaJuIeIbHOMN NPSAMOH,
MIPOXOASAIIECH Yepe3 TOUKy
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JIPYroy NpsAMOii; JIEMMY O
NIEPECEYEHHUH TJIOCKOCTH JABYMS
MapajuieIbHbIMU NPSIMbIMY;
TEOPEMY O TPEX MAPAILIECITBHBIX
MPSMBIX.

Jloka3pIBaTh MPU3HAK
CKPELIMBAIOIINXCS MPSIMBIX,
TEOPEMY O CKPEILIMBAIOIINXCS
MPSMBIX.

Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHANPABICHHBIMU
CTOPOHAMH.

OO0BbACHATH, YTO HA3BIBACTCS
MapajuieIbHbIM U [IEHTPATbHBIM
MIPOEKTUPOBAHUEM U KaK
BBITIOJIHSETCS IPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb.
Jloka3pIBaTh CBONCTBA
MapajieIbHOTO IPOESKTUPOBAHUS.
N300paxkath B napamieabHON
IIPOEKIIMH Pa3HbIe TEOMETPUUECKNE
burypst.

Pemarhb crepeomeTrpuueckue
3a/1ayy Ha J0Ka3aTeIbCTBO U
MCCJIEIOBaHKE, CBA3AHHBIE C
PacoJIOKEHUEM MPSIMBIX B
MIPOCTPAHCTBE.

IIpoBoauTh 10Ka3aTENbHbBIE
paccyX/1eHUs MPU pelIeHUN
Tr€OMETPUYECKUX 3aJ1a4, CBA3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX B MPOCTPAHCTBE.
CpaBHUBATb, aHAJIM3MPOBATH H
OLICHNUBATH YTBEP)K/ICHHUS C LIEJIbIO
BBISIBJICHUS JIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHHUI.

MoaeanpoBaTh peaibHbIe
CUTYalliH, CBSI3aHHBIE CO
B3aUMHBIM PACIIOI0KEHUEM
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MPSIMBIX B POCTPAHCTBE, HA SI3bIKE
T€OMETPHUH.

HccnenoBath nocTpoeHHbIE
MOJIEJIH C UCII0JIb30BAHNUEM
reOMETPUYECKUX MOHATUI U
TEeOopeM, arrnapara aireopsl,
U(POBBIX PECYPCOB.

IMosyyaTs npeacraBJieHue O
LEHTPaJIbHOM ITPOEKTUPOBAHUH U
00 ucTopuu paboT 1O TEOPUU
MIEePCIIEKTUBBI

IapaniejJbHOCTH
NPSIMbIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD
IIPSIMOU U TUNIOCKOCTH B
IIPOCTPAHCTBE.

[Tpu3sHak napauieaIbHOCTH
npsiMoi 1 tiockocTH. CBolcTBa
[1apaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH.

I'eomeTpuueckue 3agaun Ha
BBIUYMCIICHUE U JJOKA3aTeJIbCTBO,
CBSI3aHHBIE C N1aPAJIJICIIBHOCTBIO
MPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE.

[ToctpoeHue ceuenus,
IIPOXOSLIETO YEPE3 NaHHYIO
MPSIMYIO Ha YEPTEXKE U
[apaJUIEIIBHOTO IPYrod MPSIMOU.
Pacuér orHOomenuii. [lapannensHas
IIPOEKILIMSI, IPUMEHEHUE IJIS
MIOCTPOEHHUSI CEUEHUH KyOa U
napajuleJIenuneaa.

CaoiicTBa mapasiesenumneaa
U TIPU3MBI.

[TapannenbHbIE IIIOCKOCTH.
IIpu3Haky napayuieIbHOCTH JBYX
mrockocreit. Teopema o
NapajuieIbHOCTH U €AMHCTBEHHOCTH
IIJIOCKOCTH, POXOIALICH uepes
TOUKY, HE IPUHAJICKALLYIO TaHHOU
IJIOCKOCTH U CIIEICTBUS U3 HEE.

CBoiicTBa napayyIeIbHBIX
IJIOCKOCTEH: 0 MapajuleIbHOCTU
MPSIMBIX TIepecedeHus mpu
NIEPECEUEHNH JIBYX MapaljIeNIbHbIX
IJIOCKOCTEN TpeTheil; 00 oTpe3Kax
NapajIebHbIX IPSIMBIX,
3aKITIOYEHHBIX MEXKITY
NapajuIeIbHBIMU MIJIOCKOCTSAMU; O
IIEPECECUEHUH NIPSIMOU C IBYMs
NapaJuIeIbHBIMU MIJIOCKOCTSIMU

Kuaacenpuuuposars B3auMHOE
pacrosoKeHue NpsMOM U
IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJIS COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATILHOMN )KU3HU.
®opMyJIMPOBATH OIIPEIEIICHNE
IapaJuIEIbHBIX IPAMOHN U
IJIOCKOCTH.

Jloka3bIBaTh IPU3HAK O
[apaJUIEIbHOCTH IPSIMON U
IJIOCKOCTH; CBOMCTBA
[apaJUIEIbHOCTH IIPSIMON U
IJIOCKOCTH.

Pemarhb crepeomeTpuieckue
3a/1a4y BBIYMCIICHUS U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapaJUIEIbHOCTBIO IIPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE.
Pemates npakTuyeckue 3a1a4u Ha
IIOCTPOEHUE CEYCHUN Ha YepTexax
TETPadpa U NapauIeIeIuIea.
Pemate crepeoMerpudeckue
3a/1a4y, CBA3aHHBIE C TIOCTPOCHUEM
CEYEHUH IIOCKOCTBIO.
IIpoBoauTh 10TUYECKH
KOPPEKTHBIE TI0KA3aTEIbHBIC
pacCyXJeHHUs [IPU PEILEHUU
r€OMETPUYECKHX 3a/1a4 CBA3aHHBIX
C NIapaJlJIENbHOCTBIO MIJIOCKOCTEH.
CpaBHHBATBh M aHAJIU3HUPOBATH
peabHbIe CUTYyallu, CBA3aHHBIC C
MapaJJIEIbHOCTBIO IPAMOM 1
IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJEeJTHPOBATH PEATILHBIE
CUTYyallUH, CBA3aHHBIE C
MapaJJIEIbHOCTBIO IPSMOM 1
IIJIOCKOCTH B IIPOCTPAHCTBE, HA
A3bIKE TEOMETPUU

IlepnieHAUKYJISIPHOCTH

IToBropenue: Teopema [lugaropa Ha
IJIOCKOCTH, TPUTOHOMETPHS

AKTyanu3upoBaTh (pakThl U
METO/Ibl IJITAHUMETPUH,
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NPSIMbIX U IJIOCKOCTEM
B NIPOCTPAHCTBeE

MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuienenunena. Beruncnenue
JUTHH OTPE3KOB B KyOe H
MPSIMOYTOJIBHOM ITapajuiesIeuIe Ie.
IlepnieHIUKyYIAPHOCTD NPSMOM U
mockoctH. [Ipu3Hak
MEePHEHIUKYISIPHOCTU MIPSMOU U
mockocTtu. Teopema o
CYLIECTBOBAHUM U €JUHCTBEHHOCTH
NPAMOM, IPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHIUKYISIPHON
K miockoctu. Ilnockoctu n
MEepHEHIUKYIISIPHBIC UM TIpsiMasi B
MHOTI'OTPaHHUKAX.

[lepnienuKyIsIp U HAKJIOHHAS.
[TocTpoeHue nepneHauKyIIspa us3
TOYKHU Ha MPIMYIO.

TeopeMa 0 TpEX nepHeHANKYIIApax
(npsimast u oOpaTHas).

Yron Mexay CKpenuBaromuMHUCs
npsiMbiMu. [lonck
MEePIEHIUKYISIPHBIX TPSIMBIX C
MIOMOILbIO NEPHEHANKYIISIPHBIX
IIJIOCKOCTEN

OpTOroHaibHOE MPOEKTUPOBAHUE.

[Toctpoenue ceuenuii kyoa, IpU3Msl,

IIPaBWJIBHON MUPaMUBI C IIOMOILBIO
OPTOTOHAJILHON IPOEKIINH.
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO TUIOCKOCTH.
IImockocTu cummeTpuil B
MHOrorpanHukax. IIpusnak
MEPIEHIUKYIISAPHOCTHU IIPSAMON U
IIJIOCKOCTH KaK CIIEJCTBUE
cumMerpuu. IIpaBunbHble
MHOI'OTPaHHUKH

Pacuér paccTosgHMI OT TOUKH 10
miockocTd. CrnocoObl OMyCTUTD
NIEPIEHIUKYJIAPBL: CHMMETPHS,
CIBUT TOYKH MO MapAIIIETbHON
npsimoid. CIBUT 1O HeNapajulenbHOU
MPSIMOM, N3MEHEHHE PACCTOSTHUI

pEJIEBAaHTHBIE TEME, IPOBOIUTH
aHAJIOTUH.

P®opMyJIMPOBATH ONPEEICHHA:
NEPIEHIUKYJIAPHBIX IPSIMbIX B
IIPOCTPAHCTBE; ONPEICICHNE
IIPSAMOM, MEPIICHIUKYIISIPHOU K
IJIOCKOCTH.

Joka3bIBaTh: JIEMMY O
NEPIEHIUKYJIIPHOCTHU ABYX
[apaJUIEIbHBIX IPSAMBIX K TPEThEH
IIPSIMOM; TEOPEMBI O CBSI3U MEXKY
[1apAJUIEIbHOCTHIO MPSAMBIX U UX
NEPIEHIUKYIIIPHOCTBIO K
IIJIOCKOCTH.

Joka3bIBaTh: TEOpEMY,
BBIPAXKAIOIIYIO IPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH; TEOPEMY O
CyILLIECTBOBAaHUU U €AMHCTBEHHOCTH
IPSIMOM, IPOXOAIIEH Yepes
JAHHYIO TOUKY U
MEPIECHAUKYISIPHON K JaHHOU
IIJIOCKOCTH.

HN300paxkaTh B3aMHO
NEPIEHIUKYIIIPHBIE TPSIMYIO U
IJIOCKOCT.

DopMyIHPOBATH CBOMCTBO
NEPIEHIUKYJIApa 10 OTHOIIEHUIO K
IIJIOCKOCTH.

IHonyyars npeacraBjieHue o
3HAQYECHUH NEPIECHIUKYISApa s
npyrux obnacreit HaykH ((usuka,
DHEPreTHKa, JIA3EPHbIE
TEXHOJIOTUH), B pEAIbHON KU3HU
(TexHUKa, OKpYy’Karo1as
o0OcTaHOBKa).

Jloka3bIBaTh YTBEPXKICHUS,
CBSI3aHHBIE C IPOEKLMEN NPAMOU
HAa IJIOCKOCTB,
HENEPIEHIUKYIIIPHYIO K 3TON
IPSAMOM.

Jloka3bIBaTh TEOPEMY O TPEX
MEPIEHIUKYISIPAX U TEOPEMY
00paTHyI0 TeopeMe O TPEX
MEPIEHIUKYIISIPAX.

IMoayyaTs npeacrasiienne 0o
OPTOrOHAJIBHOM ITPOEKTUPOBAHMH.
Jloka3pIBaTh TEOPEMY O IPOEKIIUU
TOYKH Ha MPSAMYIO.

Pemates crepeoMerpudeckue
3a/1a4u, CBSI3aHHBIE C
NEPIEHIUKYJIIPHOCTBIO NIPSIMON U
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IIJIOCKOCTH.

Pemars npukinagHeie 3a1auu,
CBSI3aHHBIE C HAXO0XKJICHUEM
F€OMETPUYECKUX BEIUYMH.
Pemate crepeomerpuueckue
3a71a4M, CBSA3aHHbIC C IPUMEHEHUEM
TEOPEMBI O TPEX NEPIEHAUKYIIAPaX,
HAaxO0KJICHUEM PaCCTOSHUM,
MIOCTPOEHUEM MTPOCKLIUH.
CpaBHUBATH M aHAJIU3UPOBATH
YTBEPKJICHHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.
AHaJIM3UPOBATH U

MO/ EeJMPOBATh HA SI3bIKE
r€OMETPUH PEaJIbHbIC CUTYaLINH,
CBSI3aHHBIE C
MEPIECHANKYIISIPHOCTBIO IPSIMOM U
IIJIOCKOCTH; UCCIEA0BATH
MIOCTPOEHHBIE MOJIENU, B TOM UUCIIE
Y C UCIIOJIB30BAHUEM aIlrapara
anreopbl

YrJabl 1 paccToOsIHUS

[ToBTOpEeHME: Yyroy Mexay NpsSMbIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

[ToBTOpEeHmeE: yrom Mexay
CKPEIMBAIOIUMUCS IPSIMBIMU B
IpocTpaHcTBe. I'eomeTpudeckue
METO/Ibl BBIYMCIICHUS YIJIa MEXIY
MPSIMBIMU B MHOTOTpaHHHKAX.
JIByrpansbiii yroa. CBoicTBO
JIMHENHBIX YIJIOB IBYTPAHHOIO yTJa.
[lepnieHIuKyNsIpHbIE MIOCKOCTH.
CaolicTBa B3aMMHO
MEPIEHIUKYIISPHBIX TUIOCKOCTEH.
[Ipu3Hak nepneHuKyIsspHOCTH
IUIOCKOCTEM; TeOpeEMa O IPSAMOK
IepeCeUYeHMs ABYX IIOCKOCTEN
NIEPIEHIUKYIJIAPHBIX TPEThEN
MIJIOCKOCTH.

[IpssmoyronbHbIN NapauieIenuIe;
Ky0; U3MepeHusl, CBOMCTBa
MPSIMOYTOJIBHOTO NapaJuIeIenUIe1a.
Teopema o nuaroHaIn
MIPSIMOYTOJIBHOTO NapaJuleIenuneia
M CJIeICTBHE U3 HEE.
CrepeoMeTpHuuecKre U NPUKIATHBIE
3a/1a4M, CBA3aHHbBIE CO B3aUMHBIM
PacroI0KEHUEM NPSMBIX U
MJIOCKOCTH.

IloBTOpEHME: CKPEIIMBAIOLINECS

AKTYyanu3upoBaTh QaxThl U
METO/Ibl IIJITAHUMETPUH,
pEJIEBAaHTHBIE TEME, IPOBOIUTH
aHaJIOTUH.

®opMyJIMPOBATH OIIPEIEICHNE
JIBYTPaHHOI'O yrJja.

Jloka3bIBaTh CBOKCTBO PABEHCTBA
BCEX JIMHEHHBIX yIJIOB
JIBYTPaHHOI'O yrJja.
Kuaacenpuuuposars 1ByrpaHHbIe
YTJIbI B 3aBUCUMOCTH OT UX
I'palyCHOM MEpHI.
®opMyJIMPOBATH OIIPEIEICHNE
B3aMMHO NEPIIEHIUKYJIIPHBIX
IIJIOCKOCTEM.

Jloka3pIBaTh TEOPEMY O IIPU3HAKE
NEPIEeHIUKYISIPHOCTU ABYX
IIJIOCKOCTEM.

®opmympoBaTh cieacTue (13
IIPU3HAKa) O NEPIEHIUKYIIPHOCTH
IJIOCKOCTH, KOTOpast
NEPIEHIUKYJIIpHA NPSMOii, 110
KOTOpOM MepeceKaroTcs iBe
IJIOCKOCTH, 3TU TUIOCKOCTSIM.
Jloka3pIBaTh YTBEPXKICHHS O €r0
CBOICTBAxX; TEOPEMY U CIIEICTBUE
13 He€ 0 IMaroHaIAX
IPSIMOYTOJIBHOTO
napajuiesienunena.

Pemath cTepeoMeTpuuecKue
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MpsIMBIE, MTapaJuIeNIbHbIE IIIIOCKOCTH
B CTaHJIAPTHBIX MHOTOIPAHHUKAX.
[Tapa napannenbHbIX IUIOCKOCTEN Ha
CKPEUIUBAIOIINXCS MPAMBIX,
paccTosiHuEe MEXAy
CKPEUIUBAIOIIMMUCS PSIMBIMU B
MPOCTBIX CUTYaLHSIX.

OnyckaHue NepreHIuKyIspoB,
BBIYMCIICHUE PACCTOSSHUNA OT TOUKH
JI0 TOYKH; MPSAMOM; TIIIOCKOCTH.
Brrunciienue pacCTOSTHUN MEXITY
CKPEUIUBAIOIIUMHUCS MPSIMBIMU C
MIOMOIIBIO IEPIEHANKYIISIPHON
IIJIOCKOCTH.

TpéxrpaHHblil yroJ, HEpaBEHCTBA
JUTSI TPEXTPAHHBIX YTJIOB.

Teopema IIudaropa, Teopemsr
KOCHUHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yIJa. DIIEMEHTHI
chepuueckoil reoMeTpuu:
reoJIe3NYeCKUe JIMHUU Ha 3emiie

3a/1a4u, CBSI3aHHBIE C
MEePHEHIUKYISIPHOCTD MPSMBIX U
IIJIOCKOCTEM, UCTIOb3YS
TUTAHUMETpUIecKue (PakThl U
METO/BI.

IpoBoauTsh JIOTHYECKHU
KOPPEKTHBIE 10Ka3aTEIbHbIC
pacCyXJIeHUsI IPU PEIICHUHN
F€OMETPUYECKUX 3a/1a4, CBA3AHHBIX
C MEPIECHANKYISIPHOCTHIO
MJIOCKOCTEH.

AHAU3UPOBATH U

MO/ EeJMPOBATh Ha SI3bIKE
Tr€OMETPUHU pealIbHbIE CUTYAIIUH,
CBSI3aHHBIE C
MEePIEHIUKYISIPHOCTHIO MPSIMBIX U
TLIOCKOCTEM.

HccaenoBath N0CTPOCHHBIE
MOJIEIU, B TOM YHUCJIE U C
HCII0JIb30BAaHUEM alllapara
anreopsol.

Pemaths npukiaaHble 3a/1a4u,
CBSI3aHHBIE C HAXOXKICHUEM
Tr€OMETPUYECKUX BETUUNH

MHororpaHHuKu CucremaTuzanys 3HaHUM: PaGoTaTh c yueOHUKOM: 33/1aBaTh
MHOrorpaHHuK 1 €ro 3J1€MeHTBHI. BOIIPOCHI, JI€JIaTh 3aMEYaHMs],
IMupamuna. Buast nupamun. KOMMEHTapHUH.
[IpaBunbpHas nupamMua. AHAJIM3UPOBATH PEIICHUE
ITpusma. IIpssmas u HakIOHHAsA 3a/1a4u.
npusMmsl. [IpaBuibHas npusMma. PucoBaTsb BbITyKIIbIE
[IpsiMoit napainenenunes, MHOT'OI'PAaHHUKH C 3a1aHHBIMU
MIPSIMOYTOJIBHBIN MapajuIeIeIuIIe]], CBOMCTBAMH; BOCCTAHABINBATh
KyO. 0OMIMiA BUJ BBITYKJIOTO
BelITyKiible MHOTOTpaHHUKH. MHOT'OI'PAHHMKA IO IBYM €TI0
Teopema Ditnepa. [IpaBunbHbIE U [IPOEKIUSAM.
MIOJIYIIPaBUJIbHBIE MHOTOIPAaHHUKHU JloKa3bIBaTh CBOMCTBA BBIMYKJIOIO
MHOT'OI'PAHHUKA.
PucoBaThb BBINTYKIIbIE
MHOT'OI'PAHHUKH C Pa3HON
SUIIEPOBOM XapaKTEPUCTUKOM;
HCCJIeI0BATh BO3MOXHOCTH
[IOJIyYEHUS PE3YJIbTATA [IPU
BAPBUPOBAHUN JAHHBIX.
Jloka3bIBaThH CBOWCTBA
IIPaBUJIbHBIX MHOIOTPAaHHUKOB.
ILnannpoBaTh IOCTPOEHUE
MIPaBUJILHBIX MHOIOTPaHHUKOB Ha
MIOBEPXHOCTAX APYIHUX MPaBUIBHBIX
MHOT'OTPAHHUKOB
BekTopsl B [TonsiTHe BekTOpa HA MJIOCKOCTH U B | AKTyalIM3upoBaTh (aKThl U
NPOCTPAHCTBE IIPOCTPAHCTBE. METO/BI IIJITaHUMETPUH,

CymMa 1 pa3HOCTh BEKTOPOB,

PEICBAHTHBIC TEMEC, ITPOBOANUTH
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MIPABUJIO NapayljIeNenunenaa,
YMHOXEHHE BEKTOpa Ha YHCIIO,
pasiioKeHue BEKTopa 1o 6a3ucy Tpéx
BEKTOPOB, HE JICKAIUX B OJHOU
IJIOCKOCTH.

CkanisipHO€ ITPOU3BE/ICHUE,
BBIUMCIICHHUE yIJIa MEX]ly BEKTOpaMHU
B IIPOCTPAHCTBE.

[Ipocreiimune 3a1a4u ¢ BEKTOpaMu

aHAJIOTUU.

OnepupoBaThb NOHATHSMM:
BEKTOp Ha IJIOCKOCTH U B
MIPOCTPAHCTBE; KOMIUIAHAPHBIE
BEeKTOpHI. [IpuBOINUTH IpUMEpPHI
(U3HYECKUX BEKTOPHBIX BEIIMYHUH.
OcBauBaTh IpaBUJia BbIIOJHEHHUS
JIEUCTBUM CJIOKEHUSI U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPA HA
YUCIIO.

Joka3bIBaTh IPU3HAK
KOMILUIAHAPHOCTH TPEX BEKTOPOB.
Jloka3bIBaTh TEOPEMY O
pa3I0kKeHUH JII000ro BEKTOpa 1o
TPEM JaHHBIM HEKOMIUIAHAPHBIM
BEKTOpaM.

IIpuMeHATH NpaBUIIa BBITOJIHEHUS
JICUCTBUN CIIOKEHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa HA
YHCJIO TP PELIEHUH 3a/1a4.
Haxoauth KOOpauHATHI BEKTOPA B
JAaHHOM 0a3uce ¥ CTPOUTH BEKTOP
10 €ro KOOpAUHATAM.

BcenomMuuTh onpenieneHue
CKJIIPHOTO YMHOKEHHUSI U €T0
CBOMCTBA. BBIUUCHATH C TOMOLIBIO
CKQJIAPHOTO YMHOKEHHUSI ITTUHBI
BEKTOPOB, YIJIbl MEKIY HUMH,
yCTaHaBIIUBATh
MEePHEHAUKYISIPHOCTh BEKTOPOB.
AHaIU3UPOBATH U

MO/ eJMPOBATh Ha SI3bIKE
T€OMETPUHU peaIbHBIC CUTYAIIUH,
CBsI3aHHBIE C (PU3NIECKUMU
BEKTOPHBIMHU BETUYMHAMMU.
Hcnoab3oBath pH pelieHun
3a/1a4, CBSI3aHHBIX C BEKTOPaMU B
MIPOCTPAHCTBE, MJIAHUMETPUUYECKUE
(hakThl 1 METOJIBI

JABukenus

JIBM>KEHUS! IPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (puryp. Obuue cBoiicTa
NIBYKeHUH. BB IBMKEHIH:
napajiesIbHbINA IepeHoc,
[EHTpAIbHASI CHMMETPHS,
3epKaJlbHasi CHMMETPUSs, IOBOPOT
BOKpyT nipsimoi. [IpeoOpazoBanms
nonobus. [Ipsimas u cdepa Ditnepa.
I'eomeTpuueckue 3amaun Ha
MIPUMEHEHHE JABHKEHUS

CBo00oaHO onepupoBaTh
MOHATHSAMU: OTOOpaKEHUE
IIPOCTPAHCTBA Ha ceOsl, ABMKEHHUE
MIPOCTPAHCTBA; LIEHTPAJIbHA,
0CeBasl U 3epKajibHasi CAMMETPUH,
MapaJuIeIbHbIN IEPEHOC;
paBeHCTBO U Toj100ue Guryp.
Jloka3pIBaTh YTBEPKACHUS O TOM,
4TO LIEHTpalbHasl, OCeBasi U
3epKajbHasi CHMMETPHH,
NapaJuIEIbHBIN IEPEHOC SBIISIFOTCS
JIBUKEHUSIMH. BbINOJIHATH
npeoOpa3oBaHus MOA0OHUS.
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OnepupoBaTh NOHATHAMMU:
npsmas u chepa Ditnepa.

PemaTe reomerpuueckue 3a1auu ¢
MCII0JIb30BAaHUEM JIB)KEHUH.
Hcnoab3oBath Ipyu pelicHUU
3a]1a4 JBUKEHUS IPOCTPAHCTBA U
UX CBOMCTBA.

CpaBHUBATH U AHAJM3MPOBAThH
YTBEPKJICHHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKJICHUM.
HccaenoBarb 10CTPOCHHBIE
MOJEIIH.

HUcnonb3oBars nupposbie

pecypchl

Ha3zBanue pa3aena
(TembI) Kypca
(KoTMYEeCTBO YaCOB)

OcHoBHOE€ colepiKaHue

OCHOBHBIE BHIBI JeATEIHLHOCTH
yuauuxcst

AHaJIuTHYECKAA
reoMeTpus

[loBTOpEHME: KOOPAUHATHI BEKTOPA
Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
CKaJIspHOE MPOU3BEICHUE BEKTOPOB,
BBIYHCIICHUE YIJIa MEXKY BEKTOpaMHU
B IIPOCTPAHCTBE. Y pABHEHUE
PSIMOM, IPOXOIAILEH Yepe3 IBE
TOUYKH.

YpaBHEHHE IOCKOCTH, HOpMaJlb,
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
BektopHoe npousBeneHue.
JInneliHbIC HEPABEHCTBA, JINHEWHOE
MIPOrpaMMUpPOBaHKE
AHanuTHuecknue METObl pacuéra
yria MeXy NPSIMBIMU U
IJIOCKOCTSIMU B MHOTOTPaHHHUKAX.
dopMya pacCTOSHUS OT TOYKH J10
IJIOCKOCTH B KOOPAMHATAX.
Haxoxnenne paccTosiHUM OT TOUKH
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOM
nupamue

AKTyanu3upoBath (GaKThl U
METO/IbI TJIAHUMETPUH,
pEJEBAHTHBIE TEME, TPOBOAUTH
aHaJIOTUH.

CBOIMTH JICHCTBUS C BEKTOPAMH K
AHAJIOTHYHBIM JCHCTBHUIM C UX
KOOpAMHATAMM.

BcenomHuTh OonpeneneHue
CKQJISIPHOTO YMHOXEHHUSI U €TO
CBOHCTBA. BLIYHUCIIATE ¢ ITOMOIIBIO
CKaJISIPHOTO YMHOXEHUSI IJINHBI
BEKTOPOB, YIJIbl MEXIY HUMH,
yCTaHaBIIMBATh
MEPIECHANKYJISIPHOCTh BEKTOPOB.
BrIBOAUTH ypaBHEHHE TUIOCKOCTH
1 hopMyITy pacCTOSTHUS OT TOYKH
JI0 IIJIOCKOCTH.

PemaThb 3amaun, coueTas
KOOPAWHATHBIA U BEKTOPHBIN
METO/IBL.

IIpoBoaMTH JIOTHYECKU
KOPPEKTHBIE I0KAa3aTe/IbHbIE
paccy:KaeHus [Py PELIEHUN
reOMETPUYECKHUX 3a/1a4 Ha
MIPUMEHEHNE BEKTOPHO-
KOOPAWHATHOTO METOA.
AHaJIM3UPOBATH U MOAECJUPOBATH
Ha A3bIKE T€OMETPUH PEATTbHBIC
CUTYalllH, CBA3aHHbIE BEKTOPAMH U
KOOpJMHATAMU.

HccaenoBarb oCTpoeHHbIE
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MOJIEIJIN, B TOM YHCIIE H C
MCIIOJIb30BaHUEM arrapara
anreOpswl.

Hcnoab30BaTh KOMIBIOTEPHBIC
IPOTPaMMBI.

3HAKOMHTBCS C HCTOpHEH
pa3BUTHS MATEMaTUKU

IToBTOpEHME, CeueHust MHOTOI'paHHUKOB: Crpours ceueHusl.
00001IeHNEe 1 CTaHJAPTHbIE MHOTOTPAHHUKH, Pemathb crepeomerpuyeckne
cucreMaTu3anus METOJ CJIE/IOB, CTAHIapPTHBIC 3aJ]auu Ha JOKa3aTebCTBO
3HAHUH IUIOCKOCTH, TIEPECCUCHNUS MPSIMBIX U | MAaTEMAaTUYECKUX OTHOIICHHH,
TUIOCKOCTEH HAXO0XKJCHUE TeOMETPUUYECKHIX
[MapannenbHble IPsIMBIE U BEJINYMH (IJIMH, YTJIOB, IIOIIACH,
IJIOCKOCTH: TIapajieIbHbIE CeUeHUs, | 00bEMOB).
pacy€T OTHOIICHHUH, YTIIBI MEXTY Hcnons30BaTh NpH pelIeHUH
CKPEUIMBAOIIUMHUCS MPSIMBIMH CTEpEOMETPUIECKUX 3a/1a4
[lepnenuKyNIspHBIE TIPSIMBIE U IUIAHUMETPUYECKHE (PaKThI U
TUTOCKOCTH: CTaHIApTHBIE Maphl METOJIBI.
NEePHEeHUKYIISPHBIX IJIOCKOCTEH IIpoBoaMTH JTOTHYECKU
MPSIMBIX, CAMMETPUHT KOPPEKTHBIE TOKa3aTeIbHbIE
MHOTOTPaHHHUKOB, TEOPEMaA O TPEX paccyXIeHHS TIPU PEIICHUH
MEPIIEHANKYIISIPaX, BEIYUCICHUS CTEPEOMETPUYECKHX 3a/1a4.
JUTUH B MHOTOTPaHHHUKAX CpaBHUBATH U AaHAJM3MPOBATH
[ToBTOpenue: muomanu peabHbIE CUTYalluH U BBISBIISITh
MHOT'OYTOJILHUKOB, ()OPMYJIBI IS BO3MOXKHOCTH €€ MOJICIIUPOBAHUS
TUTOIIAJIeH, COOOpaKeHHS MOIOOUS. | HA SI3BIKE TEOMETPHH.
[Tnomany cevyeHuii MoaennpoBaTth peabHyIO
MHOTOTPaHHHUKOB: TUTOIIAIH CHUTYAIIMIO HA SI3bIKE TEOMETPHH U
MIOBEPXHOCTEH, pa3pe3aHus Ha Hcc1e10BaTh IOCTPOCHHbIE
4acTH, COOOpaKeHUsI TOA00MS MOJIEIHN, B TOM UHUCJIE U C
UCMOJIb30BaHUEM alllapaTa
anreOpsol.
Hcnoab30BaTh KOMIBIOTEPHBIE
IIPOTPaMMBI ITPH PENICHUH 3a71a4.
O0Bém O06BéM Tena. O0BeM CB000/1HO onepupoOBaTH
MHOTOTPaHHUKA MPSIMOYTOJIBHOTO MapajuIeyenuIe a. | MOHATHAMHU: 00BEM Tena, 00bEM

3amaun 06 ynBoeHuu Kyda, o

KBajpaType Ky0a; 0 TPUCEKIUH yTIa.

CrepeoMeTrpuueckue 3a1auy,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO NapaJuIeIenUIe1a.
[Ipuknansble 3a1a4u, CBSI3aHHBIE C
BbIUUCIIEHEM 00BbEMa
MPSIMOYTOJIBHOTO NTapajuleienues1a.
OOBEM MPSIMOI TPU3MBI.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
npssMoi ipu3Mel. [IpruknaaHaeie
3aJauu, CBSI3aHHbIE C 00BEMOM
MPSIMOM TIPU3MBI.

Brrunciienue 066EMOB Tell ¢
TIOMOMIBIO OMTPEICIIEHHOTO

PSIMOYTOJIBHOTO
napajureNienumne/a.
®opmMyInpoBaTh OCHOBHBIC
CBOMCTBa 0OBEMOB.

Jloka3pIBaTh TeOpeMy 00 00béMe
PSIMOYTOJIBHOTO
napauieJienure1a, CICIACTBHS U3
HEE.

Pa3pe3aTh MHOTOTpaHHHKH,
NEPCKIAAbIBATE YaCTH.

Pemats cTrepeoMeTprudeckue
3aga4u, CBA3aHHBbIC C BBIYHCIICHUEM
00BEMA TIPSIMOYTOJIBHOTO
napauie/ieuIe 1a, Mpu3Mbl.
CpaBHHMBATh U AaHAJH3UPOBATH
YTBCPKACHHNA C LCIIBIO BEIABICHHUA
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nHTerpasia. O0bEM HAKJTOHHOM
MIPU3MBI, THPAMHU/IBI.

®opmyna 00bEMa MUPaMUIbIL.
OTtHoleHNEe 00HEMOB TUPAMU]T C
00IIUM yTIIOM.
CrepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIE C 00bEMaMU HAKJIOHHOM
MIPU3MBI, TUPAMH/IBI.
[IpukianHele 3a1a4u MO TEMe
«O0BEMEI Te», CBSI3aHHBIC C
00BEMOM HAKIIOHHOM MPU3MBI,
MAPaMHUJIBL.

[IpumeHnenne 0ObEMOB.
Beruucnenue paccrossHus 10
IJIOCKOCTH

JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUM.
AHAJIN3UPOBATH U
MO/1eJIMPOBATh Ha SI3bIKE
r€OMETPUHU PEAJIbHBIE CUTYAIlUH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuviejenumnesa, NpusMsl,
MAPaMU/IBI.

HccaenoBarh N0CTPOCHHBIE
MOJIEJIH, B TOM YHCJIE U C
MCII0JIb30BaHUEM arlrapara
anreopswl.

BbIBOAUTH OCHOBHYIO
MHTETpabHYIO (OpMYITy ISt
BBIYHCIICHHS] 00BEMOB TEJI.
Jloka3pIBaTh TeopeMy 00 00bEMe
HAKJIOHHOM MPU3MBI Ha IPUMEPE
TPEYTOJIBHOU MPU3MBI U JJIS
MIPOU3BOJILHOM MPU3MBI.
Jloka3pIBaTh TEOpEMY: 00 00bEME
nUpaMuibl, GOPMYIUPOBATH
CIICJICTBUS U3 Hee: 00BEM
yce4€HHOU nupaMuibl. BeIBOIUTH
dbopmymTy 71l BEIYUCIICHHS
00BEMOB YCEUEHHON MUPaMUJIbI

Tesia BpameHus.
Cdepa u map.
Komounamus tena
BpallleHUS U
MHOTOrPpAHHHKOB

Hunuuapuyeckas HIOBEPXHOCTb,
o0pa3zyromue MUINHIPHIECKOM
MTOBEPXHOCTH.

Hunuuap. [Ipsamoit kpyroBoi
nuvHap. [Inomans noBepxHocTH
HWIMHIIpA.

KoHnyeckas moBepXHOCTB,
o0pa3zyromre KOHHIeCKOM
nosepxHocTu. Konyc. Ceuenue
KOHYCa IIJIOCKOCTBIO, TapaJuIeIbHON
IIJIOCKOCTH OCHOBAHHUS. Y CEUEHHBIN
koHyc. M300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYCA.
CrepeoMeTpuuecKkue 3ajaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEUEHHUI LMIMHIIPA,
KOHYyca.

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
LHMIHHIPOM

Cdepa u map.

[lepeceuenue chepsl u mapa c
mockocTero. Kacanue mapa n
cdepsl IIIOCKOCThI0. Bua n
n300pakeHue 1apa.

CB0001HO OnIEpHpPOBATH
NOHSATHUAMM: IWJINHIpUYECKAs
MOBEPXHOCTH, InHAp. U3y4aTs
CHoCOoOBI OTyYEHUs
LWIMHPUYECKON NTOBEPXHOCTH,
HWIMHIpA.

M300pamxkaTh IWINHID U €TO
CEYEHUS III0CKOCTBIO.
CBo00aHO onepupoBaTh
MOHATHUSIMHU: KOHUYECKast
MOBEPXHOCTh, KOHYC, YCEUEHHBIN
KoHyc. M3y4ars ciocoOsl
MTOJIy4EHUS] KOHUYECKON
MIOBEPXHOCTH, KOHYCA.
MN300paxkaTh KOHYC M €r0 CEUECHHUS
IJIOCKOCTBIO, IIPOXOASIIEN Yepe3
OCb, 1 INIOCKOCTBIO,
NEPIEHIUKYJIIPHON K OCH.
BoiBoauTh hopMyIbl 15
BBIUKCIICHHS] OOKOBOW U TTOJTHOM
ITOBEPXHOCTEN TEN BPALLECHHUS.
Pemarhb crepeomeTpuueckue
3aJ1a4uM, CBA3aHHbIE C TEIaMHU
BpallleHUs1, HAX0XKIEHUEM
[IoImaan OOKOBOM U ITOJIHON
IIOBEPXHOCTHU, IOCTPOEHUEM
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VYpasuenue chepsl. [Lnomanp
cdepsl 1 e€ JacTeu.

Cummerpus chepsl u mapa.
CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BEIYUCIICHHE,
CBsi3aHHBIE cO chepoit U mapom,
MOCTPOSHUEM UX CCUCHHM
IUIOCKOCTBIO.

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
cdepoii u mapom.

[ToBTOpEHUE: OKPY)KHOCTH Ha
IIJIOCKOCTH, BBIYMCIICHUSA B
OKPY>KHOCTH, CTAaHJIAPTHBIE TIOA00HS

Paznuunbie KOMOMHAIIMM T
BpAaIIECHUsI 1 MHOTOIPAHHHUKOB.
3amaun o teme «Tena u
MMOBEPXHOCTU BPALIEHUSD

CEYECHUH.
Hcnoab3oBaTh IIpyU peLICHUU
3aJa4 [JIaHUMeTpuieckue (pakTol U
METO/JIbI.
CpaBHUBATH U AaHAJIN3MPOBATH
YTBEPKACHUSI C LIENbIO BBISABICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIECHUM.
AHaJIM3UPOBATH U
MO/1eJINPOBATh Ha SA3BIKE
reOMEeTPUHU pealibHbIe CUTYAlIUH,
CBSI3aHHbIE C KOHYCOM U
LUJIHH]IPOM.
HccaenoBarh 10CTPOCHHBIE
MOJIEJIH, B TOM YHUCJIE U C
MCII0JIb30BaHUEM amrapara
anreopbl
AKTYyanu3upoBaTh QaxThl U
METO/Ibl IIJITAHUMETPUH,
pelieBaHTHBIE TeME, IPOBOAUTH
AHAJIOTHM.
CB0001HO OnIEpHpPOBATH
NOHATUSIMU: cdepa U 1map, UEHTP,
paauyc, tuameTp chepsl U 1mapa.
HccaenoBarb B3auMHOE
pacnosoxeHue chepsl u
IJIOCKOCTH.
®opMyJIMPOBATH OIIPEIIEICHNE
KacaTelbHOMU INIOCKOCTH K cepe.
Jloxa3bIBaTh TEOPEMBI O CBOMCTBE
Y IIPU3HAKE KacaTeIbHON
IJIOCKOCTH.
BeiBoauTs hopmyny mmis
BBIUMCIICHHUS TLTOMAAH chepsl
yepe3 paauyc cepsl.
Pemarhb crepeomeTrpuueckue
3aJ1auM, CBA3aHHbIE CO chepoit U
1apoM, HaXOKJIEHUEM TUIOIIATN
chepsl 1 e€ yacTei, TOCTPOECHUEM
ceueHuit cepsl U mapa.
AHaIU3UPOBATH U
MO/IeJINPOBATD Ha S3BIKE
TEOMETPHUH pealibHbIe CUTYAllUH,
CBSI3aHHBIE C IApOM U c(hepoid.
Pemars npocteie 3a1aun, B
KOTOPBIX QUTYPUPYIOT
KOMOMHAIIMH TeJ BPAIICHUS U
MHOT'OTPaHHUKOB.
Hcnoab3oBath IpHu pelieHUN
3aj1ay, CBA3aHHBIX CO chepoil u
1apom, MIaHUMETPUUYECKUE PaKThI
Y METOJIBI.
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Pemars crepeomerprueckue
3aJ1a4M, CBA3aHHbIE C TEIaAMHU
BpalIEHUs, IOCTPOCHUEM CEUECHUI
TEJ BpallleHus], ¢ KOMOMHALIUSIMU
TEJI BpallleHHs] 1 MHOTOTPaHHUKOB.
IpoBoauTsh JIOTHYECKHU
KOPPEKTHBIE 10KAa3aTEIbHbIC
paccyX1eHHUs [IpU pEeLIEHUN
r€OMETPUYECKUX 3a]1a4, CBA3AHHBIX
C IEPIEHIUKYISIPHOCTHIO
IIJIOCKOCTEH.

AHaU3UPOBAThH U

MO/ EeJMPOBATH HA SI3bIKE
reOMETPUU pEANIbHBIE CUTYALIUH,
CBSI3aHHBIE C MHOTOTPaHHUKaMHU.
HccaenoBarh N0OCTPOCHHBIE
MO/IEJIU, B TOM YHCJIE U C
HCIIOJIb30BAaHHUEM alIlllapara
aJIreOpBhl.

Ilnomaan
MOBEPXHOCTH U
00bEMBI KPYIJIBIX TeJl

O6beém mumnaapa. Teopema 00
00BEME MPSAMOTO HUIUHAPA.
[Inouanyu 60KOBOM U MONHOMN
MOBEPXHOCTHU IIMIIUHIPA.
Brraunciienne 006EMOB Tel ¢
MTOMOIIBIO OTPEAEIEHHOTO
uHTerpana. O6bEM KoHyca.
IImowaay OOKOBOM U ITOJIHOM
MTOBEPXHOCTU KOHYCA.
CrepeomeTpHuueckue 3a1auu,
CBSI3aHHBIE C BBIYUCIICHUEM 00BEMOB
LUUIUHIpPA, KOHYCA.

[IpukiiagHele 3aga4u 10 TEME
«O0BEMBI U TUIONIAIU TTOBEPXHOCTEMN
Tel.

OO0béM 11apa ¥ MapoBOTO CEKTOPa.
Teopema 06 06véme mapa. [Tnomans
cdepsl.

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BBIYUCIICHUEM 00BEMOB
mapa, IapoBOro CETMEHTA,
IapOBOTO CEKTOPA.

[Ipuknagnelie 3aqa4n 1Mo TeMe
«O0BEMBI TEN», CBSI3aHHBIE C
00BEMOM I1apa M MIIO0IMIAbI0 CPEpHI.
COOTHOIICHUS MEXKTY TUTOIIAISTMHI
MOBEPXHOCTEN U 00bEMaMU
MOAOOHBIX TEI.

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mu.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BBIYUCIICHUEM 00BEMOB
TEeJ U IIIONIAa/Ie MOBEPXHOCTEN

CB0001HO onepupoBaTh
NOHATUAMU: 00BEM Tena,
TJI0IA]Ib TIOBEPXHOCTH.
®opMyJIMPOBATH OCHOBHBIE
CBOMCTBa 00BEMOB.
Jloka3pIBaTh TEOpeMbI: 00
00BEMe IIMHpa; 00 00BEME
KoHyca. BBIBOAUTH GOpPMYIBI JUIS
BBIYHUCIICHHS 00BEMA YCEUEHHOTO
KOHYca.

HccaenoBath N0OCTPOCHHBIE
MOJIEJIH, B TOM YHCJIE U C
WCIIOJIb30BAaHUEM allapara
anreOphl.

3HATBh BO3MOXHOCTH PEIICHUS
3a/1a4 Ha IOCTPOEHUE LIUPKYJIEM U
JIMHEMKOU, O KITACCUYECKUX
Hepa3penmMbIX 3a/1a4ax.
CBo00aHO onepupoBaTh
MOHATHSIMMU: [IIAPOBON CErMEHT,
IAPOBOM CJIOM, IIAPOBOM CEKTOD,
OCHOBAHHE M BHICOTA CETMEHTA,
OCHOBaHUE U BHICOTA IAPOBOTO
CJIOS1.

BeiBoauTh hopMyIsl s
HaxO0XJICHUS 00HEMOB IIIAPOBOTO
CErMeHTa, 11apoBOro CEKTOpa,
mIomasu chepsl.

Jloka3pIBaTh TeOpeMy 00 00bEéMe
nrapa.

Pemath crepeomeTpuueckue
3aJ]a41, CBA3aHHEIE ¢ 00BEMOM
mapa, NapoBOro CETMEHTA,
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[IApOBOTO CEKTOPA, TUIOMIA/IBIO
cdepsl.

CpaBHUBATH U AaHAJIU3MPOBATH
YTBEPKJICHHUS C 1I€JIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUM.
AHAJIN3UPOBATH U
MO/1eJIMPOBATh Ha SI3bIKE
reOMEeTPUHU pealibHbIe CUTYAlIUH,
CBSI3aHHBIE C 00BEMOM 111apa,
[IApOBOT'O CErMEHTAa, IIIapOBOTr0O
CErMEHTa, TUIOMIAAbI0 C(hephl.
CB0001HO OnIEpUpPOBATH
MOHSITHEM: TTIOJ00HBIC Tella B
MIPOCTPAHCTBE.

BoruucasaTs 00bEMBI TETI C
MOMOIIBIO ONPEAETEHHOTO
WHTEerpaa.

Pemathb cTrepeomeTpuieckue
3aJ1auM, CBS3aHHBIE C
COOTHOIIECHUSIMHA MEXTY
IUIOLIA/IIMU TTOBEPXHOCTEN U
00BEMaMU OJJOOHBIX TEIT.
IIpoBoauTH TOTMYECKH
KOPPEKTHBIE I0Ka3aTe/bHbIe
paccysKaeHusI IPU pelieHUH
T€OMETPUYECKUX 3aJ1a4, CBA3aHHBIX
C BBIYUCIICHHEM 00BEMOB TeT C
TIOMOIIBIO OTIPEIEIIEHHOTO
MHTErpajia, HaX0KJIEHUEM
COOTHOUIEHUST MEXY TIIOIIAISIMU
MOBEPXHOCTEN M 00bEMaMU
MOJA00HBIX TEJ.

AHaJIM3MPOBATH U
MO/1eJIMPOBATh Ha SI3bIKE
r€OMETPUHU pEAlIbHbIE CUTYAIlUH,
CBSI3aHHBIE C 00BEMAMU U
MOBEPXHOCTSAMM TEJl, Ha
JIOKA3aTeNIbCTBO U HAa HAXOXK/IEHUE
T€OMETPUYECKUX BETUUNH
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IMoBTOpEHME,
00001IeHNE U
cucTeMaTH3alus
3HAHUM

O6o0mmaroriee MOBTOPEHHUE MMOHATHIA
Y METOJIOB Kypca reéOMETpUH
cHCTEeMaTH3aIHs 3HAHUH.

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTHU
COBPCMCHHBIX MHIKCHCPHLIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

Pemars crepeomerprueckue
3aJ1a4M Ha J0Ka3aTeIbCTBO
MaTEMaTHYECKUX OTHOLLIECHUM,
HaXO0XEHUE T€OMETPUUECKUX
BEJIMYMH (AJIMH, YIJIOB, IIOIIAJEH,
00BEMOB).

Hcnonb3oBaTh pyu pelIcHUN
CTEPEOMETPUYECKUX 3a/1a4
IUTaHUMETpUYEcKUe QaKkThl U
METO/JIbI.

IIpoBoanTh NO0rMYECKH
KOPPEKTHBIE I0KA3aTEIbHbIE
pacCyXIeHHUs IIPU PELICHUN
CTEPEOMETPUYECKUX U
IUTAHUMETPUYECKUX 3a7ady.
CpaBHUBATBh U AHAJTU3UPOBATH
pEaJIbHbIE CUTYALlUH U BBISIBIISATH
BO3MOXHOCTb €€ MOJICIIUPOBAHU
Ha SI3bIKE TEOMETPUHU.
MopennpoBaTh peaabHyO
CUTYallMIO Ha S3bIKE TEOMETPUHU U
HCCIE0BATH [IOCTPOCHHbIE
MOJIEIH, B TOM UHUCJIE U C
MCII0JIb30BaHUEM arrapara
anreopsol.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMbI IIPU PELICHUH 3a/1a4.
IHonyyars npeacraBjieHue o
reOMEeTPUHU KaK O pa3BUBAIOLIEICS
HayKe, UCCIEeAYIOLIEN
OKPY’KaOIIMI MUP, CBSI3aHHOM C
peasbHBIMU 00BEKTaMH,
ITIOMOTAIOIIEH PELINTh PEaIbHbIE
JKU3HEHHBIE CUTYallUU O POJIU
CTEpPEOMETPUN B Pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Pabouast nporpamMmma y4ye0HOro kypca « BeposiTHOCTb M CTATHCTHKA)

esn u3yvyenunsi yueOHOro Kypca
VY4eOHbIil Kypc «BeposITHOCTh M CTaTUCTUKA» YIIIYOJIEHHOTO YPOBHS SIBJISIETCS IPOJOJKEHUEM U
pa3BUTHEM OJIHOMMEHHOI0 y4eOHOro Kypca yriayonénnoro yposHs. Kypc npeqnaznaden s
¢dbopmupoBaHUs y 00yUaAIOMIUXCS CTATUCTUYECKOM KYJIbTYphl U IOHUMAHUS POJIU TEOPUHU
BEPOATHOCTEH KaK MaTeMaTUYECKOT0 MHCTPYMEHTA JIJIsl U3YUEHUs CIIy4alHbIX COOBITHI, BETMYUH U
npoueccos. [Ipu u3yuenun Kypca odoraiarorcs peacTaBIeHUs y4alluxcsl 0 METO1aX UCCIIeI0BaHuUs
M3MEHUYUBOTO MHpPA, pa3BUBACTCS IOHUMaHUE 3HAUUMOCTH U OOLITHOCTH MaTeMAaTUYECKUX METO/I0B
IIO3HAHMS KaK HEOTBEMJIEMOU 4aCTU COBPEMEHHOIO €CTECTBEHHOHAYYHOI'O MUPOBO33PECHHUS.
ConeprxaHue Kypca HallpaBJI€HO Ha 3aKpEIVICHUE 3HaHUW, TOJIYYeHHBIX ITPU U3YYEHUH Kypca
OCHOBHOM IIKOJIbI ¥ HA PA3BUTHE MPEACTABICHUMN O CIy4YalHbIX BEJIMYMHAX U B3aUMOCBSA3SIX MEKIY
HHUMH Ha BOXHBIX IPUMEPAX, CEOKEThI KOTOPBIX OUYEPIHYTHI U3 OKpPYKarOLIero mupa. B pesynbprare y
o0yJaromuxcs J0KHO c(hOPMHUPOBATHCS IPEACTABICHNE O HanOoJee ynoTpeOUTEIbHBIX U 00IINX
MaTEMaTHYECKUX MOJIENSIX, UCTIOIb3YyEeMbIX JUIsl OMUCAHMS AaHTPOIIOMETPUYECKUX U AeMOrpaduyecKux
BEJIMYMH, TOTPEIIHOCTEN B pa3IHMUHbIC PO/ia U3MEPEHUSX, IITUTEIBHOCTH 0€30TKAa3HOW PabOTHI
TEXHUUYECKHUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIECCOB B 0o0IIecTBE. Y UeOHbBIN
Kypc siBisieTcst 6a30ii U1t OCBOSHHSI BEPOSATHOCTHO-CTATUCTHYECKUX METOOB, HEOOXOIMMBIX
CHELUAIUCTaM HE TOJbKO MHKEHEPHBIX CIEUUATIbHOCTEHN, HO TAK)KE COLIUAIbHBIX U IICUXOJIOTUYECKHUX,
IIOCKOJIBKY COBpEMEHHbBIE OOLIIECTBEHHbIE HAYKU B 3HAUUTEJIBHON Mepe UCMOJb3YIOT alapaTt aHajln3a
00JbIIKX JaHHBIX. [leHTpallbHyIO YacTh Kypca 3aHMMaeT O0CYKICHHE 3aKOHA OOJBIINX YHCET —
(byHIaMEHTAJILHOTO 3aKOHA MPHPOJIBI, UMEIOIIET0 MaTEMAaTHIECKYIO ()OpMAaTTU3aIHIO.

B cooTBeTcTBUU C YKa3aHHBIMU IEJISAMU B CTPYKTYpe yueOHOro Kypca «BeposTHOCTb U CTaTUCTHUKA
CpeIHeH MIKOJIbl Ha YIiyOJEHHOM YpOBHE BBIJICJIIEHBI OCHOBHBIE COJIEPKATEbHbIEC JINHUU!
«Cny4aiiHble COOBITHS M BEpPOSTHOCTU» U «CIlydaiiHbIe BEIMYMHBI U 3aKOH OOJIBIIUX YUCEID».
[ToMrMO OCHOBHBIX TMHHUI B KypC BKJIFOUEHBI 3JIEMEHTHI TEOPHH T'pad)OB U TEOPUU MHOKECTB,
He0OXO0IMMBIE IS MTOJIHOIIEHHOTO OCBOCHHUS MaTepuasa JaHHOTO y4eOHOro Kypca U CMEXHBIX
MaTeMaTHYECKUX YU4E€OHBIX KYpCOB.

Coneprxanue muHuN «CiydaiiHble COOBITUS M BEPOSTHOCTHY CIIY’KUT OCHOBOM J1s (hOpMUPOBaHUS
MPEJICTABICHUI O paCIPEACIICHUN BEPOATHOCTEN MEXKY 3HAUCHHUSMHU CIITyYalHbIX BEITWYMH. BaxHyro
YacTh B 3TOM coJepKaTeIbHON JTMHUM 3aHUMAET U3y4yeHHE T€OMETPHUUECKOr0 U ONHOMHUAIBHOTO
pacupeneneHnid 1 3HaKOMCTBO C MX HEIIPEPBIBHBIMU aHAJIOTaMH — MOKAa3aTEJIbHBIM U HOPMAaJIbHBIM
pacrpeneneHusIMy.

Templ, CBsI3aHHBIE C HENPEPBIBHBIMU CIIYYalHBIMHU BEIMYMHAMU U PACTIPEICICHUAMH, aKIIEHTHPYIOT
BHHUMaHHE IIKOJbHUKOB Ha ONIMCAHUM U N3YYEHUHU CIIy4alHbIX SBJICHUHN C IIOMOIIBIO HEMPEPBIBHBIX
¢yskuii. OCHOBHOE BHUMAaHUE yJIeNsIeTcs M0Ka3aTeIbHOMY U HOPMaJIbHOMY pacIpe/ieICHUSIM.

B kypce npeaycMarpuBaeTcs 03HaKOMUTEIIBHOE U3YYEHHUE CBSI3U MEKY CIIy4alHBIMU BEJIMYUHAMU U
OTHMCaHUE ITOM CBSI3U C TIOMOIIBIO KO3 PUIIMEHTa KOPPENISIINY U €ro BBIOOPOUHOTO aHajora. T’
JJIEMEHTBI COACPIKAHUS Pa3BUBAIOT TEMY «JlMarpaMMBbl pacCeUBaHUA», U3YYCHHYIO B OCHOBHOU
IIKOJIE, 1 BO MHOTOM OITUPAIOTCS HAa CBEACHUSI U3 KypCOB aureOpbl M T€OMETPUN.
Emé onuH sneMeHT coaep:kanus, KOTOPBIN NPeUIaraeTcss Ha O3HaKOMUTEIIBHOM YPOBHE —
MOCJIEI0BATEIBHOCTD CIIy4aliHbIX HE3aBHUCHUMBIX COOBITHI, HACTYMAIOIUX B €UHUILY BDEMEHH.
O3HaKoOMJICHHE C paclpe/ie]IeHueM BEpOATHOCTEH KOJIMUECTBA TAKUX COOBITUII HOCUT pa3BUBAIOLIHIA
XapakTep U SBISAETCSA aKTyaJIbHBIM JUIsl OyIyIIUX aOUTypUEHTOB, MOCTYNAIOIINX Ha ydeOHbIe
CMELUANBbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJIOTHEN U YIIpaBIEHUEM.

MecTo Kypca B y4eOHOM ILIaHe

B yueOHOM 11aHe Ha M3ydeHUe yueOHOro Kypca «BeposiTHOCTh U CTaTUCTUKa» Ha YIIyOnEHHOM
YPOBHE OTBOJIUTCS S 4acOB
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IInanupyemMble npeaMeTHbIE pe3y/IbTaThl 0CBOCHHS padoyeii NporpaMMbl

OcBoenue yaeOHOTo Kypca «BeposiTHOCTb U CTaTUCTHKa» HA YPOBHE CPEIHEr0 O0ILEero
o0pa3oBaHMs TOJKHO 00eCIeUrBaTh JOCTHXKEHUE CIEAYIONUX MPEAMETHBIX 00pa30oBaTeIbHbIX
pe3yJIbTaTOB:

CBoOOaHO OnEepUpOBaTh MOHATUAMHU: Tpad, MIIOCKUH rpad, cBsI3HbIN Tpad, MyTh B rpade, 1erb,
LIUKJI, IEPEBO, CTENEHb BEPIIMHBI, IEPEBO CIIYUalHOI0 AIKCIIEPUMEHTA.

CB000OHO ONIEpPUPOBATH MOHATHIMU: CIy4ailHbIA SKCIIEPUMEHT (OIIBIT), CIydailHOE COOBITHE,
3JIEMEHTApHOE CIy4yaiiHOe COOBITHE (IIEMEHTAPHBIN UCXO/) CIIy4aifHOTO OIbITa; HAXOIUTh
BEPOATHOCTH COOBITHI B OMBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Haxonuts 1 popMynrpoBath COOBITHS: TIEpeceyeHne, 00bEeMHEHUE TAHHBIX COOBITHI, COOBITHE,
MIPOTUBOIMOJIOKHOE JAHHOMY; HCIIOIb30BaTh IUarpaMMbl Diliiepa, KOOPAUHATHYIO IPSIMYIO JUIS
peleHHs 3a/1a9; I0JIB30BaThCs (POPMYIIOH CIIOKEHHS BEPOSATHOCTEH I BEPOSTHOCTEH ABYX U TpeX
CITy4alHBIX COOBITHIA.

OnepupoBarh NOHATUSAMU: YCIOBHAsA BEPOSITHOCTh, YMHOKEHUE BEPOSITHOCTEHN, HE3aBUCUMBIE
COOBITHS, AEPEBO CIYUYaHOTO SKCIIEPUMEHTA; HAXOIUTh BEPOATHOCTU COOBITUI C TTOMOIIIBIO MpaBUiIa
YMHOXXEHUSI, JIEpeBa CIy4aitHOTO OIBITA, HCIIOIB30BaTh ()OPMYITY HOJTHON BEPOATHOCTH, (hopMyy
Baiieca pu pemennn 3aad; ONpeaeisaTh HE3aBUCUMOCTh COOBITHIA 10 (hopMyJie U IO OpTraHU3aUH
CIIy4aiflHOTO DKCIIEPUMEHTA.

[TpumeHsaTh H3y4eHHBIE KOMOMHATOPHBIE (POPMYJIBI JIJIS TIEPEUUCIICHHS SJIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITHI CITy4aifHOTO OMBITA, PEIICHUS 3a/1a4 110 TEOPHH BEPOSITHOCTEH.

CB000IHO OnIepUpPOBATh MOHATUSAMH: OMHAPHBIN CIyYailiHbIA ONBIT (UCTIBITAHUE), YCIIEX U HEYIa4a,
HE3aBHCHMBbIEC HCTIBITAHUSI, CEPHSI UCTIBITAHUI; HAXOUTh BEPOSTHOCTU COOBITUI: B CEPUU UCTIBITAHUIN
JI0 TIEPBOTO yCIIEXa; B CEPUU UCIBITAHUIN bepHyIIn; B ONbITE, CBSI3aHHOM CO CIy4YailHbIM BEIOOPOM U3
KOHEYHON COBOKYITHOCTH.

CB000/IHO OTIepUpPOBATh MOHATUSIMHE: CIy4aiiHas BEIMUMHA, paclpeleiecHue BEpOATHOCTEH,
auarpamMma pacrnpesesieHus, OuHapHas ciiydaiiHasi BeIMUMHa, TeOMETPHIecKoe, OMHOMUAIBHOE
pacnpezeneHue.

OnepupoBarh NOHATHAMH: COBMECTHOE PACIPEEIICHNE ABYX CIyYalHBIX BEJIMUMH; UCIIOIb30BaTh
Ta0JIMIly COBMECTHOTO paclpeiesIeHus ABYX CIydYalHbIX BEJIUMYMH JJIs BbIIETICHUS pacpeesIeHUs
Ka)KJJOW BEJTMYMHBI, ONIPEJEIICHNS] HE3aBUCUMOCTH CIIy4YailHBIX BEJINYMH.

CB000OIHO OnEepHUpOBaTh MOHATHEM MAaTEMaTHUYECKOIO OKUaHUS CITydyallHOM BETMYMHBI
(pactipenieneHus); NPUMEHATh CBOMCTBA MaTEMAaTHUYECKOTO OXKUIaHUS ITPU PELICHNUH 33/1a4;
BBIUHCIISATh MATEMAaTHYECKOE 0)KHMJITaHNE OMHOMHAIBHOTO U T€OMETPUYECKOT0 PACIIpeIeICHHI.

CB000/1HO onIepupOBaTh MOHATUSAMU: TUCTIEPCHS, CTAHAAPTHOE OTKIOHEHHE CITy4ailHON BeTUYHHBI,
MIPUMEHSTh CBOMCTBA AUCIIEPCUU CIydailHON BEIMUMHBI (paclpeiesieHus ) IPU pelIeHnH 3a/1ay;
BBIUUCIIATH IUCIEPCUIO M CTAHIAPTHOE OTKJIOHEHUE F€OMETPUUECKOro 1 OMHOMMAIBHOTO
pacnpeeneHuil.

Bbruucnate BBIOOPOYHbIE XapaKTEPUCTHKH 110 TAHHOM BBIOOPKE U OLIEHUBATh XapaKTEPUCTUKU
reHepalbHON COBOKYITHOCTH JaHHBIX 110 BBIOOPOUHBIM XapakTepucThukaM. O1leHUBaTh BEPOSITHOCTH
COOBITHI U POBEPATH MPOCTEHIIINE CTATUCTUYECKUE TUIIOTE3BI, TIOIb3YSACh N3yYEHHBIMU
pacnpeesieHusIMU.
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Coaepxxanue yuyeOHOro Kypca

I'pad, cBs3ubIi Tpad, myT B rpade: mukisl u renu. CTeneHs (BAJICHTHOCTD) BepiuHbL. ['padsl Ha
IIJIOCKOCTH. [lepeBbs.

Ciry4aifHbIe SKCIIEPUMEHTHI (OTIBITHI) U CIIy4alHbIE COOBITHS. DJIeMEHTapHBIC COOBITHS (MCXOIBI).
BeposiTHOCTB ciy4aifHOTO cOOBITHS. BIIM30CTh 4acTOTHI U BEPOSTHOCTH COOBITHH. Ciy4yaifHbIe OTBITHI
C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepanyu Hajl COOBITUSIMHE: TIepecedeHne, 00beIMHEHHE, IIPOTUBOIOIOKHBIE COOBITHS. [larpaMmbl
Ditnepa. opMmyiia CIOKEHUSI BEPOATHOCTEH.

VYciioBHas BEPOATHOCTb. Y MHOKEHHUE BEPOSITHOCTEN. JlepeBo ciaydailHOro 3kcnepuMenTa. @opmyna
notHOU BepositHocTH. Dopmyra baiieca. HezaBucrumpie coObITHS.

bunapHbIii ciydaiiHbIi ONBIT (MCHIBITaHUE), yclieX U Heyaaya. HesaBucumele ucneitanus. Cepust
HE3aBUCHMBbIX UCHBITAHUH /10 nepBoro ycnexa. [lepecraHoBku U ¢akropuai. Uuciao coueTaHui.
Tpeyronbhuk Ilackang. @opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX HcTbITaHui beprymm. Ciiy4aiiHblii BRIOOP U3 KOHEYHOW COBOKYITHOCTH.
Canyuaitnas BennuuHa. Pacnipenenenue BepostHocTell. luarpamma pacnpenenenus. Onepaunu Haja
CIIy4aliHBIMM BeJInuMHaMu. buHapHas citydalinas BenuuuHa. [Ipumepsl pactpenencHuii, B TOM 4uciie
reOMEeTpPUYECKOE U OMHOMHUAIBHOE.

CoBMecTHOE pacnpesiesieHue IByX ciaydaiHbIX BeqnunH. He3aBucumble cilydaliHble BEIUYMHBI.

MatemaTtuueckoe 0XKHIaHNue CIy4ailHON BeJnuuHbI (pacupenenenus). [lpumepsl npuMeHeHus
MaTeMaTHYeCKOro OKUJaHus (CTpaxoBaHue, jJjorepes). MaTeMaTHueckoe 0)kxujaHue OMHapHOM
CIIy4alHOM BEIMYHMHBI. MaTeMaTH4eCKOe OKUIAHNE CYMMBI CIIy4alHBIX BEIM4YMH. MaremaTndeckoe
OKU/IaHUE TEOMETPUYECKOTr0 U OMHOMMAIBHOIO paclpeieeHUH.
Jucnepcus U CTaHAapTHOE OTKJIOHEHUE CIy4yallHON Ben4uHbI (pacnpenenenus). Jucnepcus
OMHaApHOI cirydaiiHOW BelMUMHBI. MaTeMaTH4ecKoe 0KUAaHNE POU3BEACHUS U JUCTIEPCUS CYMMBI
HE3aBUCHMBIX CIIy4aiiHBIX BeIHYUH. J{MCriepcus 1 CTaHIapTHOE OTKJIOHEHHE OMHOMHAIIBHOTO
pacnpeznenenus. Jlucnepcust U CTaHAAPTHOE OTKIOHEHUE N€OMETPUUECKOI0 PACIIPEAEICHUS.
Hepasencro Yeonméra. Teopema UeonimeBa. Teopema bepHysum. 3aKoH OOJIBIIMX YHCET.
Bri0opounsiii MeTos uccnenoBanuii. Beibopounsie xapakrepucTuku. OLieHMBaHUE BEPOSITHOCTH
COOBITHS 10 BBIOOPOUHBIM JaHHBIM. [IpoBepka mpocTelnX runore3 ¢ HIOMOIIbIO H3y4YEHHBIX
pacIpeneieHn.

HenpepsiBHble cnydalinbie BenuuuHbl. [[pumepsl. @yHKIHS INIOTHOCTA BEPOSTHOCTH PACTIPEIEICHUS.
PaBHOMEpHOE pacnpesienieHe U €ro CBOMCTBA. 3a/1auM, IPUBOAAIIME K MIOKA3aTEIbHOMY
pacnpezeneHuto. 3a1aun, MPUBOIALINE K HOPMaIbHOMY pactipeaeneHuto. OyHKIMs MI0THOCTH
BEPOSTHOCTH MMOKA3aTEIBHOTO pacnpeaeaeHns, GyHKIUS INIOTHOCTH BEPOSITHOCTH HOPMAJIbHOT'O
pacnpenenenns. @yHKIHS INIOTHOCTH U CBOWCTBA HOPMAJIBHOT'O PACIIPECIICHMUS.
[TocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3a/1au, MPUBOJAIINE K PaCIpeAeTICHHUIO
Ilyaccona.

KoBapuanus n1Byx cinydaiiabix BenuuuH. Koaddunument nuneitnoit koppensunu. CoBMeCTHbIE

Ha0JI0/1eHUs ABYX BeJIMUUH. Br1OopouHblil kKoaddunneHT koppensuuu. Paznuune Mex 1y TuHeHoN
CBSI3bI0 M IPUYMHHO-CIICJICTBEHHON CBA3bI0. JIMHEIHAs perpeccusi, METOI HAMMEHBIINX KBAIPaTOB.
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TemaTnuyeckoe NJIaHMPOBaHHUE Y4eOHOI0 Kypca

5 yacos

Ha3Banue pa3nena
(Tembl)
(K0JIM4YeCTBO YacoB)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BHIBI
AesITeJIbHOCTH 00y4aIoIHuXCs

DJIeMeHThI TeOpuH
rpagos

I'pad, cBsA3HBIA rpad, npencTaBiecHue
3aJ]a4u ¢ MOMOIIbIo rpada. CTeneHb
(BanmeHTHOCTD) BepiuHEL. [1yTh B
rpade. Llenmn u nukisl. ['pader Ha
IJIOCKOCTH. [epeBo cilydyallHOro
IKCIIEPUMEHTA

IIpencraBasATh OOBEKTHI U CBS3H
MEX]ly HUMU C TIOMOIIIbIO rpada,
HaxOJUTh IYyTU MEXAY BEpIINHAMU
rpada.

BoigensTs B rpade menu u MUKkl
CTpouTh 1epeBo M0 OMUCAHUIO
CJIy4ailiHOT'O OIBITA, ONMKCHIBATH
Clly4aiiHble COOBITHSI B TEPMUHAX
JiepeBa.

Pemartp 3a7a4u ¢ NOMOIIBIO rpados

CayuaiiHble ONBITHI,
cJIy4yaiiHble COOBITHS H
BEPOSITHOCTH COOBITHI

CrnyyaliHble SKCIIEPUMEHTHI (OIIBITHI)
U ClIy4yaiiHble COOBITHS.
DneMeHTapHbIe COOBITHS (MCXO/IBI).
BeposaTHOCTh ciiyyaitHOTO COOBITHS.
BeposTHOCTH COOBITHII B OIIBITAX C
PaBHOBO3MOYXHBIMH JIEMEHTAaPHBIMU
COOBITUSIMU

Bb11esisiTh 1 ONMUCHIBATH CIIy4YaiiHbIE
COOBITHS B CITy4ailHOM OTIBITE.
DopMyJIMPOBATH YCIOBUS
IIPOBE/ICHMSI CIIy4aifHOTO OIIbITA.
Haxoauthb BEpOSITHOCTU COOBITUH B
ONBITaX C PAaBHOBO3MOKHBIMH
3JIEMEHTApPHBIMU UCXOAaMU

Onepanuu Hajg
MHOKeCTBAMH U

[TepeceueHue, 00bEAMHEHHE
MHOJKECTB U COOBITHIA,

Hcnoab30BaTh quarpaMMsl Jiliiepa
U BepOaIbHOE OMHUCaHUE COOBITUI

cOOBITUSIMU. IPOTHBOIOJIOKHBIE COOBITHS. IIPY BBINOJHEHUH ONEPALUii HaJl
Cioxkenue u dopmyJia CIOKEHUS BEPOSATHOCTEM COOBITUSIMU.
YMHOKEHH e VYcioBHas BEpOATHOCTh. Y MHOKeHHE | OneHuBaTh U3MEHEHUE
BEPOSAATHOCTEI. BeposATHOCTEN. DOopMysia yCIOBHOMN BEpPOSITHOCTEH COOBITHII 11O Mepe
YcaoBHas BEpOATHOCTH. PopMyJia OTHOU HACTYIUICHUSI JPYTUX COOBITUH B
BEPOATHOCTb. BeposaTHocTH. Dopmyna baiteca. CIIy4aifHOM OTIBITE.
HesaBucumele HeszaBucumeble coObITUS Pemats 3a1aun, B TOM 4HCIIE C
coObITHUS HCMOJIb30BAHUEM JIEPEBA CIYUAHHOTO
OTIBITa, OPMYJI CIIOKEHUS U
YMHOKEHHSI BEPOATHOCTEN
JIEeMEeHTBI KomOunaTopHoe npaBuiio ®opMyJIMPOBaTh U JOKA3bIBATh
KOMOUHATOPUKH ymHOeHus. [lepecranoBku n KOMOHMHATOPHbIE (PaKTHI.
dakropuan. Yucno coueTaHui. Hcnoab3oBarh npaBuiio
Tpeyronpauk [ackaa. @opmyna YMHOXEHHUSI, U3YYEHHBIE
o6unoma HeroToHa KOMOMHATOpPHBIE (POPMYJIBI AT
MIEPEUNCIICHNS FIIEMEHTOB
Pa3IUYHBIX MHOKECTB, B TOM YHCIIE
3JIEMEHTaPHBIX COOBITHI B
CIIy4aiiHOM OIIBITE.
oab3oBaThes hopmynoit u
TpeyroiabHuKoM [lackans s
ONpEAEIICHUS YHCIia COYETAHUIM.
Ipumenste popmyny 6uHOMA
Herotona nis npeoOpazoBaHus
BBIPAKCHUIN
Cepuu bunapHBII Ciiy4ailHBIN OIBIT Pa30uBaTh Ci0KHBIE SKCTIEPUMEHTHI
MOCJIe10BaTeIbHBIX (ucnipITaHue), ycrex U Heyaaya. Ha OT/JEJIbHBIE HCIIBITAaHMUSL.
UCNBITAHUI. HezaBucumeble ucnpitanus. Cepust Pemats 3a71aun Ha MOUCK
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HcnbiTanus
bepnyiu.
Cuayyaiinbiii BbIOOP U3
KOHEYHOM

HE3aBHCUMBIX HCITBITAaHUH J10
nepsoro ycnexa. Cepus
HE3aBHCUMBIX HCIIBITaHUH bepHymm.
Crny4aiinelii BEIOOp M3 KOHEYHOM

BEpPOSITHOCTEH COOBITHI B CepUn
WCIIBITAaHUH J0 MEPBOTo ycrexa u B
cepusx ucnbiTaHui bepHysmm, a
TaK>K€ B OIBITaX CO CIIy4ailHbIM

COBOKYIHOCTH COBOKYITHOCTH. BBIOOPOM M3 KOHEUHOI
[TpakTuyeckas pabora ¢ COBOKYITHOCTH C MCIOJIb30BaHUEM
UCIIOJIb30BAaHUEM DJIEKTPOHHBIX KOMOHMHATOPHBIX (haKTOB U GopMyJl, B
TadJInIL TOM YHCIIE B XO/I€ MPAKTUYECKOU
paboThI ¢ IPUMEHEHHUEM
CTaHJAPTHBIX (PYHKIHIA
Cuayuaiinbie CiydaiiHas BeIMYMHA. OcBauBaTh MOHATHUSA: CllydaiiHas
BeJIMYMHBI U Pacnipenenenue BepoITHOCTEMN. BEJIMYMHA, paclpeieeHye, Tabauna
pacnpeaeneHus Juarpamma pacrpeneseHus. pacnpezeneHus, AuarpaMma

Onepaunu Haj ciay4ailHBIMU
BennurHaMu. [IpumMepsl
pacnpenenenuii. bunapnas
Clly4aiiHas BEJIMYMHA.
['eomeTpurueckoe pacnpesiesieHue.
brHOMUanbHOE pacnpeeneHue.
MareMaTnyeckoe OKHIaHHuE
ciry4aiiHoH BennuuHbl. COBMECTHOE
pacupeneneHue ByX CIy4alHbIX
BennunH. HeszaBucumele cinyqaiinbie
BennuuHbl. CBOMCTBA
MaTEMaTHYECKOTO OKUIAHMS.
MaremMaTnyeckoe OKHIaHHuE
OMHAPHOI CITy4aifHON BEIHYUHBI.
MaremaTnyeckoe OKHIaHHE
reOMETPHUYECKOr0 U OMHOMHUAIBHOTO
pacnpenenenuil. Jlucnepcus u
CTaH/IapTHOE OTKJIOHEHHE.
Jucnepcust OMHapHOU City4aiiHON
BeaM4MHbI. CBOMCTBA JUCTIEPCUU.
MaremMaTnyeckoe OKHIaHHE
IIPOU3BENIECHUS U JUCIIEPCHS CYMMBI
HE3aBHCHUMBIX CIIyYalHbIX BEJIUYMH.
Jucnepcust GMHOMHUATBHOTO
pacnpeneseHusl.

[TpakTnueckas padoTta ¢
MCIIOJIb30BAaHUEM DJIEKTPOHHBIX
TabIIuI

pacrpencieHus.
HaxoauTtp 3Ha4eHUs CyMMBI U
IIPOU3BENICHUS CIIy4allHbIX BEJIUYHMH.
Crpontb OUHapHBIE paclpeesIeHUs
TI0 OTIMCAHHIO COOBITUH B CITyJaifHBIX
OIIbITAX.

CTpouTh 1 pacrio3HaBaTh
reoMeTpHUECcKoe U OMHOMHUAIBHOE
pacrpeaeieHus.

Pemarhb 3aaun Ha BBIYUCIICHUE
MaTEMaTUYECKOTO OXKUJAAHUS.
CTpouTh COBMECTHBIE
pacrpeaeieHus.

M3yuarhb cBOMCTBa MaTEMaTHYECKOTO
OKUJaHUSI.

Pemartp 3a1a4u ¢ NOMOILBIO
W3y4YEHHBIX CBOWCTB.

1o n3ydeHHBIM OpMYyIIaM HAXOAHUTH
MaTeMaTHYeCKHUEe OKUJaHUS
CIIy4alHBIX BEJTMYHH, UMEIOIINX
TEOMETPUUYECKOE U OMHOMHAIIBHOE
pacnpeneneHus

OcBauBaTh MOHATHS: TUCIIEPCHUS,
CTaHJApTHOE OTKJIOHEHHE CIy4alHOU
BEJIMYUHBI.

HaxoauTtp aucnepcuro mo
pacIpeieneHuIo.

HM3yuaTh cCBOMCTBA AUCIIEPCUH.

[To n3ydeHHbIM OpMYyIIaM HAXOAUTH
JTUCTIEPCUI0 OMHOMHUATBHOTO
pacnpeneseHus, B TOM YUCIIE B X0/
MPaKTUYECKON pabOThI

Ha3Banue paznena
(Tembl)
(KOJIM4€eCTBO YaCOB)

OcHoBHOE coaepxaHue

OcHOBHBIE BHIBI
AeSITeJIbHOCTH 00y4aI0IMXCH

3aK0H 00JIBIINX YHCE

Hepasencrso Yebnimena. Teopema
YebnieBa. Teopema bepnysu.
3akoH OospIINX YKcen. BeiOopouHblit

Pa3oupartpb noka3arenncTBa
TEOpEM.
OcBauBaTh BEHIOOPOYHBINH METO]
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METOJ UCCIIEIOBaHUH.
[IpakTruyeckas pabora c
HCIIOJIb30BAHUEM JICKTPOHHBIX
Ta0IUI]

WCCIIEIOBaHH, B TOM YHCIIE B XOZI€
MPAKTUYECKON pabOTHI

DJIeMeHTbI I'enepanbHas COBOKYITHOCTD U OcBanBaTh NOHATUS: TeHEpAJIbHAS
MaTeMaTH4eCKoil cilydaiiHas BBIOOpKA. 3HAKOMCTBO C COBOKYITHOCTb, BEIOOpKa,
CTATHUCTUKHU BBIOOPOUYHBIMHU XaPAKTEPUCTUKAMHU. BbIOOPOYHOE Cpe/iHee U
OneHka cpeJHero U Jucnepcun BBIOOpOYHAS TUCTIEPCHSL.
TEHEpPaJIbHON COBOKYITHOCTH C Bb14ucasTh BEIOOPOYHBIE
MTOMOIIIBIO0 BEIOOPOYHBIX XapaKTEpUCTUKU U HA UX OCHOBE
XxapakTepucTuK. OLleHNBAaHHE OLICHUBATH XapaKTEPUCTUKHU
BEPOSITHOCTEH COOBITHH 1O BEIOOPKE. | T€HEpaIbHOM COBOKYITHOCTH.
Craructuueckas runoresa. IIposepka | OcBanuBaTh NOHATHS:
MIPOCTEHNIINX TUIIOTE3 C TIOMOIIBIO CTaTUCTUYECKAs TUIIOTE3A.
CBOMCTB M3y4YCHHBIX pacupeleneHuid. | OuneHUBATh BEPOSTHOCTD
[IpakTuueckas pabora c COOBITUI U TIPOBEPSITH
HCIIOJIB30BAHNUEM DJIEKTPOHHBIX IIPOCTEHILNE TUIIOTE3bl HA OCHOBE
TaOIHII BbIOOPOYHBIX JJAHHBIX, B TOM UHCJIE
B X0/1€ IPAKTUYECKOH paboThl
HenpepsbiBHbIE [Ipumepsl HENIPEPHIBHBIX CIIyYallHBIX | 3HAKOMMTbCS MOHATHAMM:
cay4daiiHble BeJIMUMHbI | BeIMYUH. OyHKIUS INIOTHOCTH HeTpepbIBHAS CilydaiiHast
(pacnpeneJieHus), BEpOATHOCTH. PaBHOMEpHOE BEJIMYMHA, HEIIPEPBIBHOE
MoKa3aTeJIbHOe 1 pacnpeznenenue. [Ipumepst 3anay, pacmpenenenue, QyHKIUS
HOpMAaJIbHOE MIPUBOJALINX K [T0KA3aTEIbHOMY U K IUIOTHOCTU BEPOSTHOCTH.
pacnpeaeaeHus HOPMaJIbHOMY PacIpeIEICHUSIM. HaxoanTb BEpOsSTHOCTH COOBITHIA
@yHKIMS ITIOTHOCTH BEPOSITHOCTU 110 JaHHOW (DYHKIIMH TUIOTHOCTH.
[I0Ka3aTeIbHOrO paclpeaeieHusl. 3HAKOMHTBCS € HOHATHAMM:
@OYHKIMS ITIOTHOCTH BEPOSITHOCTH MOKa3aTeIbHOE paclpeiesieHue,
HOPMAaJIbHOTO paclpeacIeHus HOpPMAaJIbHOE PaCIIpeICICHHE.
BeigenssTe 110 onucaHuio
CIIy4aiHbIE BEJINYMHBI,
pacnpeeseHHbIe 110
NOKa3aTeIbHOMY 3aKOHY, I10
HOPMaJIbHOMY 3aKOHY.
Pa3z0upartpb npumMepsl 3a1ad,
MPUBOJIALINX K [T0KA3aTEIbHOMY
pacnpeneneHuIo U K HOpMaJIbHOMY
pacipeeIeHUuI0
Pacnpenesienue ITocnenoBarenbHOCTh OTMHOYHBIX BeigensaTe 110 onucaHuio
IIyaccona He3aBHCUMBIX coObITHH. [Tprimep CIIy4allHOTO OIbITA BEJINYUHBI,
3aJ1a4M, IPUBOIALIEH K pacnpeesIeHHBIE 110 3aKOHY
pacnpenenenuto [Tyaccona. ITyaccona.
[IpakTruyeckas pabora c Pemars 3a1aun, B TOM 4HcCIE B
HCIIOJIb30BaHUEM 3JIEKTPOHHBIX X0/JIe MPaKTUYECKON paboThI C
TaOIHIL MIPUMEHEHUEM CTaHAAPTHBIX
(YHKIIUH 3JIEKTPOHHBIX TaOJIUI]
CBs3b MeKLY KoBapuanus 1Byx ciaydaiiHbIX OcBauBaTh NOHATHS: KOBapUalus,
CJIyYaHHbIMH BennuuH. KoapunmeHt koppensuun. | KodpuuueHT Koppemsuuy,
BeJIHYNHAMH CoBmecTHBIE HAOMIOIEHUS IBYX JMHENHAs 3aBUCUMOCTb.

BeI4UH. BeiOopouHblit KoapduueHt
Koppemsnuu. Pasnnane Mexnay
JIMHEWHOM CBA3BIO U MPUYMHHO-

OueHuBaTh Xapakrep CBA3U
MEXIYy CIy4aliHbIMU BEIIMYNHAMH,
HCXO0JIsl U3 IPUPOABI JAHHBIX U
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CIICICTBEHHOM CBA3EIO0. JIMHEliHAS
perpeccus. [Ipaktuyeckas pabora ¢
HCIIOJI30BaHUEM DJICKTPOHHBIX
Ta0JIHIL

BBIYHCIICHHBIX XapaKTEPUCTHUK.
Hcnoab3oBarh 1uarpaMmsl
paccenBaHUs U1 H300paKeHUs
COBMECTHOT'O pacCEUBaHUS
TaHHBIX.

Haxoantb k03¢ durinentsr ocu
JMarpaMMBbl, B TOM YHUCIIE B XOZI€
MIPaKTU4YECKON pabOThI C
PUMEHEHHEM CTaHJapTHBIX

byHKIMI

O0o0uIenue u
CHCTEMATH3AIHSA
3HAHUH

IIpencraBieHue JaHHBIX C TOMOIIBIO
TaOJIMII U AMarpamm, orucaTeabHas
CTaTHCTHUKA, OIIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMM, BBIYMCIICHHUE
BEPOSITHOCTEH COOBITHIA C
pUMeHeHHeM GopMyIl U
rpaduyecKuX METO/I0B
(koopauHATHAs MpsiMast, 1€PEeBoO,
nuarpaMma Jiiepa), CiiydailHbie
BEJIMYMHBI U paclpeeiieHus,
MaTEeMaTHYECKOE OXKUAAHUE
CIIy4aliHOU BEJINYUHBI

IToBTOPATH U3y4EHHOE U
BBICTPAauBaTh CUCTEMY 3HAHUI
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