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1. HACITIOPT ITPOI'PAMMBI <cMATEMATHKA>

1.1. O0nacTh NpUMEHEHHS P OrPAMMBbI

[Iporpamma yueOHo# mucummumabl OYJ[.05 Maremaruka sSIBISE€TCS 4YacThIO
OCHOBHOM  mpodeccuoHanibHoi  miporpammbel  ['BIIOY «Tpounkoro
TEXHOJOTUYECKOro TexHukymMa»  mnpodeccun 35.01.13 TpakTopucT-MamIMHUCT
CEJIbCKOXO035MCTBEHHOI'O IPOU3BO/ICTBA

1.2. Mecro AUCUMIVIMHBI B CTPYKType MPOrpaMMbl NOATOTOBKH

CIIEIIHAJIMCTOB CpPeHEro 3BeHa: llHrerpupoBaHHas ydeOHas QucHMIUIMHA «MaTeMmaThka»
ABNISIETCS. y4eOHBIM MpeIMeToM o00s3aTenbHOM mpeaMeTHoW obmactu «MaTtematuka U
uHpopmatukay ®I'OC cpenHero oo1ero oopa3oBaHuUs.

VYueOnas nucnuruinHa «MaTemaTHKay H3ydaeTrcs B 0011eo0pa3oBaTeIbHOM IUKIIE Y4eOHOro
mwiaHa OIIOIT T'BIIOY «Tpouukuii TEXHOJIOTMYECKHI TEXHUKYyM» Ha 0a3e OCHOBHOIO OOIIEro

00pa3oBaHus ¢ MOJTydeHHEM cpeHero odmero odpazoanus (IIIKPC) mo mpodeccuu 43.01.02

«ITapuxmaxep»

B yuebnsix mmanax IIIIKPC, IIICC3 yuebHas aucuumianHa «MaTeMaTHK» BXOAUT B COCTaB
o0mux oO0meo0pa3oBaTeabHbIX Y4€OHBIX JAMCHMIUIMH, (QOPMUpPYEMBIX U3  00s3aTENbHBIX
npeaMetHbix obnacteit PI'OC cpempnero obmero oOpaszoBanus, s npodeccuit CIIO wmm
cnernuanbHocTel CITO cooTBeTCTBYIOIIETO MPOodHiIs MPodeCcCHOHAIBHOI0 00pa30BaHUsI.

1.3. Hean u 3agauM AUCHMUILVIMHBI — TPeOOBaHMA K pPe3yJbTAaTaM OCBOCHHS

AUCIUIIIINHBI

ConeprxaHue mporpaMmmbl 0011e00pa30BaTeIbHON y4eOHOM U CIIUTITHHBI
MareMaTuka HampaBICHO Ha JOCTUKEHUE CIEAYIOIINX eTei:

-o0ecrieueHre chOPMUPOBAHHOCTH MPEICTABICHUI O COLUMANBHBIX, KyJbTYPHBIX U UCTOPHUYECKUX
dakTopax cTaHOBJIEHUSI MAaTEMATUKH;

-obecriedyeHne cHOPMHUPOBAHHOCTH JIOTUYECKOTO , alTOPUTMHYECKOTO M MaTeMaTHYeCKOro
MBIILLJIEHUS;

-obecriedyeHre c(HOPMUPOBAHHOCTH YMEHHUI MNPUMEHSTh IMOJYYEHHbIE 3HAHUSANPU PpELICHUU
pa3IMYHBIX 334a4;

-obecriedeHne c(hOPMUPOBAHHOCTH MPEACTABIECHUN O MAaTeMaTHKE KaK 4acTH OOIe4esIOBEeUeCcKOil
KYJIbTYpbl, YHHUBEPCAJIbHOM $3bIKE HAyKH, IO3BOJISIIOIIEM OMNMCBHIBATH M M3ydaThb pealibHbIe
IIPOLIECCHI U SIBJICHUSI.

OcBoenue comepkaHus Yy4eOHON AMCHUIUIMHBI MaTtemaThka 00ecCIreynBaeT JOCTHIKCHUS
CTYJAEHTaMHU CJEIyIOIINUX pe3yabTaToB:
JInyHOoCTHBIE pe3y/bTaThl B c(epe OTHOWICHUH O00y4yalIuxcss K cede, K cCBoemMy
310pOBbI0, K O3HAHUIO ce0s:
OpUCHTAUA o6yqa}01unxc;1 Ha JOCTUIKCHUC JIMYHOI'O CYACTbiA, pCan3allhui0 IMO3UTHUBHBIX
JKU3HCHHBIX TICPCIICKTUB, HWHHUIHATUBHOCTb, KpPCATUBHOCTb, TOTOBHOCTbH H CIIOCOOHOCTL K
JIMYHOCTHOMY CaMOOIIPECACICHUTO, CIIOCOOHOCTEL CTABUTH S U CTPOUTD )KU3HCHHBIC IIJIAHBI,;
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TOTOBHOCTh M CITOCOOHOCTH 00ECIEYUTh ce0e U CBOMM OJIM3KUM JOCTOMHYIO KH3HB B IPOIIECCe
CaMOCTOSTEJIbHOW, TBOPYECKON U OTBETCTBEHHOM J€ATEIIbHOCTH;

TOTOBHOCTh M  CIIOCOOHOCTh OOy4YamOIMXCSd K OTCTAMBAHHMIO JIMYHOTO JIOCTOWHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTh BBIPA0ATHIBATH COOCTBEHHYIO IO3UIIMIO IO
OTHOIIEHUIO K OOIIECTBEHHO-TIOJIMTUYECKUM COOBITHSM TIPOIIJIOr0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHHMS U OCMBICIIEHUS UCTOPUU, TyXOBHBIX LICHHOCTEN U JOCTHKEHUM HAIIEW CTPaHbl;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS K CaMOPa3BUTHUI0O W CAMOBOCHUTAHHMIO B
COOTBETCTBHHM C OOIIEYEIOBEUYCCKUMH I[EHHOCTIMU W HJeajaMH TPakIaHCKOro OOIIECTBa,
NOTPeOHOCTh B (PM3MYECKOM CaMOCOBEPIIECHCTBOBAHHUH, 3aHATHSIX CIIOPTUBHO-030POBUTEIHHON
JIeSITeIbHOCTRIO;

MPUHATHE W pealu3alusi [EHHOCTeH 310poBOro W Oe3omacHoro oOpas3a JKHU3HH, OepekHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PM3UYECKOMY U IMCHUXOJIOTHYECKOMY
3710pOBBIO;

HENPUSTHE BPEIHBIX MPUBBIYEK: KypEHUs, yIOTPEOJICHHSI aJIKOT0JIsl, HAPKOTHUKOB.

JInuHoCTHBIE pe3yabTaThl B c(hepe oTHOMIEeHH I o0yuaomuxcsa k Poccuu kak k Poaune
(OreuectBYy):

poccuiickass HJIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHMIO POCCHUMCKON HWIEHTHYHOCTH B
MOJIMKYJIBTYPHOM  COLIMYME, YYBCTBO TMPUYACTHOCTH K HCTOPUKO-KYJIbTYPHOH OOLIHOCTH
poccuiickoro Hapoja u cyande Poccum, maTpuoTU3M, TOTOBHOCTHh K CIyXeHHIO OTE4eCTBy, €ro
3allnTeE;

YBOKEHHE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH Iepen PoauHoM, ropaoctu 3a CBOM
Kpaii, cBoro PoauHy, mponuioe ¥ HacTosilliee MHOTOHAIIMOHAIBLHOrO Hapoja Poccuu, yBaxeHHe K
rocyaapCTBEHHBIM CUMBOJIaM (Tep0, diar, TUMH);

(hopMHUpOBaHHE YBaXXEHUS K PYCCKOMY S3BIKY KaK TOCYJapCTBEHHOMY s3bIKy Poccuiickoit
Oenepanun, SBISIOMIEMYCS OCHOBOM POCCHUCKOM HWIEHTHYHOCTH M TJAaBHBIM (pakTopom
HAIMOHAJIBHOTO CaMOOIIPE/IeIICHUS;

BOCIIUTaHUE YBAXKEHUSA K KYJIbTYpE, SI3bIKaM, TPAJIULUSIM U 00bIYasiM HapOJ0B, MPOXKUBAIOIIUX B
Poccuiickoit denepanumu.

JInuHOCTHBIE pe3yabTaThl B c(hepe OTHOLIEHUH 00y4al0IMXCs K 3aKOHY, FOCYI1apCTBY
U K IPaXkIaHCKOMY 001IeCTBY:

I'PaKJaHCTBEHHOCTD, T'PaXXAaHCKas IMO3UIUSA aKTUBHOIO M OTBETCTBEHHOI'O WICHA POCCUICKOIO
o011ecTBa, OCO3HAIOILIEI0 CBOUM KOHCTUTYLMOHHBIE IpaBa M OOSI3aHHOCTH, YBAXKAIOLIETro 3aKOH U
IIPaBONOPSAAO0K, OCO3HAHHO MPUHUMAIOIIEr0 TPaJAULIMOHHbIE HAIIMOHAJIbHBIE U OOIEUEIOBEUECKHUE
I'YMaHUCTHYECKHUE U IEMOKPAaTHUYECKUE [IEHHOCTH, FOTOBOI'0 K Y4aCTHIO B OOILECTBEHHOM )KU3HH;

IpU3HaHUE HEOTUY>KJAaeMOCTH OCHOBHBIX IpPaB M CBOOOJ 4ellOBEKa, KOTOPbIE MPHUHAIJIEKAT
KaXJOMy OT pOXKICHHS, IOTOBHOCTb K OCYIIECTBJICHHIO COOCTBEHHBIX IIpaB U cBoOOX 0e3
HapylIeHUs npaB U CBOOOJA IPYrHX JIMIl, FTOTOBHOCTb OTCTauBaTh COOCTBEHHBIE IIpaBa M CBOOOJbI
YeJloBeKa W Ipa)<IaHMHA COrJacHO OOIIENPU3HAHHBIM IPUHLUIIAM U HOPMaM MEXAYHapOAHOIO
npaBa U B coorBercrBuu ¢ KoHcrutynuein Pocculickoin ®@enepanuu, npaBoBas U MOJATHYECKAS
IPaMOTHOCTb;

MHUPOBO33pEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOU
NPAaKTHUKH, OCHOBAaHHOE Ha JIMAJIOre KyJIbTYp, a TAKKe Pa3InYHbIX (JOpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHME CBOET0 MECTA B MOJMKYJIbTYPHOM MUPE;

WHTEPUOpU3ALMSA L EHHOCTEH JEeMOKpaTUM M COLMAIBHOM COJIMAAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETryJINPOBAaHUIO OTHOIIEHHM B TPYMIE WM COLMAIBHON OpraHu3aluu;

TOTOBHOCTh ~ OOydYaromuxcss K KOHCTPYKTMBHOMY YYacTHIO B TNPHHITHU  pEIICHU,
3aTparuBalOIMX HMX IpaBa M HMHTEPEChl, B TOM YHCJIE B pPa3NMUHBIX (popmax oOIIECTBEHHOU
CaMOOpraHu3aIuM, CAMOYIIPABIICHUS, OOIECTBEHHO 3HAYUMOH /1€ TeIbHOCTH;

MIPUBEPKEHHOCTh UM HWHTEPHALMOHAIN3MA, PYXKObI, paBEHCTBA, B3aHMOIIOMOIIM HApOIOB;
BOCIIUTAHUE YBAXXUTEJIBHOI'O OTHOIIEHHUS K HAIIMOHAJIIBHOMY J1OCT

OWHCTBY JIIOJI€i, UX YyBCTBAM, PEIIUTHO3HBIM YOEXKICHUSM;
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TOTOBHOCTh ~ OOYyYalOIMXCS MPOTUBOCTOATh HUACOJOTMH OSKCTPEMH3Ma, HAIMOHAINU3Ma,
KCeHO(OOMU; KOppYNIMHU; AUCKPUMHUHALMA TIO  COIHAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM ITPU3HAKAM U JIPYTHUM HETaTUBHBIM COLIMATIBHBIM SIBJICHUSM.

JIMYHOCTHBIE Ppe3yJbTaTbl B cdepe OTHOMIEHMHA OOy4YalOMIUXCH € OKPY:KAOUMUMH
JIOIbMHU:

HPAaBCTBEHHOE CO3HAHUE W TIOBEIEHHME HAa OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U TOBEJICHUS B TIOJUKYJIbTYPHOM MUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
JUAJIOr C JIPYTMMHU JIIOJABMH, JOCTUTaTh B HEM B3aMMOIIOHUMAaHUS, HAaXOIUTh OOIIUE MU H
COTPYIHHUYATH JUISl KX JOCTHXKCHUS,

MPUHATHE TYMaHUCTHYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE U JOOpOXKeIaTelnbHOe
OTHOIIEHHUE K IPYTrOMY YE€JIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

CIIOCOOHOCTh K COMEPEeXKUBAHUIO M (HOPMUPOBAHUE MO3UTUBHOTO OTHOIICHUS K JIOASIM, B TOM
yyciae K JIMIaM C OrpaHMYEeHHBIMH BO3MOXHOCTSMHU 3[0POBbS M HWHBaIUIaM; OepexHoe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (U3UYECKOMY U IICHXOJIOTMYECKOMY 3I0POBBIO
JpYTUX JIOJed, YMEHHE OKa3bIBaTh EPBYIO TOMOIIIb;

(hopMHUpOBaHUE BBHIPA)KEHHOW B TIOBEACHUU HPABCTBEHHOH MO3HUIIMHU, B TOM YHCII€ CIIOCOOHOCTH
K CO3HATEJBHOMY BBIOOpPY 100pa, HPAaBCTBEHHOTO CO3HAHUS M TOBEACHUS HA OCHOBE YCBOCHUS
0OIIeYeIOBEYECKUX IIEHHOCTEH M HPABCTBEHHBIX YYBCTB (UECTH, [I0JIra, CIPaBEIIMBOCTH,
MUJIOCEPAHS U IPYKEITI00HS);

pa3BUTHE KOMIIETEHIUMN COTPYIHHUYECTBA CO CBEPCTHUKAMM, JAETbMU MJIAJLIErO BO3pacTa,
B3pOCJIBIMU B 00pa30BaTeIbHOM, OOIIIECTBEHHO MOJIE3HOM, Y4eOHO0-UCCIIe10BaTEIbCKOM, MPOEKTHOM
U IPYTUX BUJIAX JIEATEIBHOCTH.

JIMYHOCTHBIE pe3yabTaThl B c(hepe OTHOIIEHNH 00y4aIONIUXCHA K OKPY KA IEMY MHPY,
sKHUBOM NMPHUPOJE, XyI10:KeCTBEHHOM KYJIbTYype:

MHPOBO33pPEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTH
HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJ€HUE JOCTOBEPHOU MHPOpMAIIE o
MEePEAOBBIX JOCTUAKEHUAX U OTKPBITUSX MUPOBOM U OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSIX 00 yCTpolCTBE MUpPA U OOIIECTBA;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHHIO, B TOM YMCIIE caMO0Opa3oBaHUIO, HA MPOTSHKEHUN
BCEHl JKM3HM; CO3HATEIbHOE OTHOUICHHE K HENPEPHIBHOMY OOpPa30BAaHUIO KaK YCIIOBHUIO YCIEIIHON
npodeccuoHaNbHON U O0LIECTBEHHOM eI TEIbHOCTH;

9KOJIOTHYECKas KyJIbTypa, OEpeKHOE OTHOIIEHHS K POJIHOM 3emiie, MPUPOAHBIM OorarcTBam
Poccum m Mupa; NMOHMMaHHE BIMSHHUS COLMAIbHO-D)KOHOMHUYECKUX IIPOLIECCOB HAa COCTOSHUE
IPUPOAHON U COLMATBHON Cpe/ibl, OTBETCTBEHHOCTh 32 COCTOSIHUE MIPUPOJIHBIX PECYPCOB; YMEHUS U
HAaBBIKM Pa3yMHOI'0 IPUPOJONOJIb30BaHUS, HETEPIIMMOE OTHOIIEHHUE K JAEHCTBUSAM, MPUHOCILIMM
BpE[l IKOJIOTUH; IPUOOPETEHNE OMBbITA IKOJIOT O-HAPABIECHHOH J1ESITEIbHOCTH;

3CTETUYECKOE OTHOLIEHHS] K MUPY, TOTOBHOCTh K 3CTETMUECKOMY O0YCTPOMCTBY COOCTBEHHOTO
OblTa.

JIu4HOCTHBIE pe3yabTarhbl B cdepe OTHOLIEHUI 00y4alOIIUXCH K ceMbe U POAUTESAM,
B TOM YHCJIe OATOTOBKA K CeMeHHOM KMU3HM:
OTBETCTBEHHOE OTHOILIECHUE K CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOIO MPHUHATUS LEHHOCTEU
CEMEHMHOM KU3HMU;
MOJIOKUTENBHBIA 00pa3 CeMbU, POIUTEIHCTBA (OTIOBCTBA M MATEPUHCTBA), WHTECPHOPHU3AIIMS
TPaJUIIUOHHBIX CEMEUHBIX IIEHHOCTEH.

JIuuHOCTHBIE pe3yJabTaTbhl B cdepe OTHOUIEHUS OOy4dalomuxcsi K TPyay, B cdepe
COLMATIBHO-I)KOHOMMYECKUX OTHOLLICHUI:
yBa)keHHue Ko BceM (popmMam cOOCTBEHHOCTH, TOTOBHOCTH K 3aIIIUTE CBOEH COOCTBEHHOCTH,



OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccud Kak IMyTh M CIIOCO0 peaM3allid COOCTBEHHBIX
YKU3HCHHBIX IIAaHOB;

TOTOBHOCTh O0YYAIOMIMXCS K TPYAOBOH MPOQPECCHOHAIBHON JIEATEIBPHOCTH KaK K BO3MOXKHOCTH
y4acTHs B PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, 00 CHAIMOHATIBHBIX MTPOOJIeM;

NOTPEOHOCTh TPYIAUTHCS, YBOKEHHE K TPYAYy H JIOIAM TPyAa, TPYAOBBIM JIOCTHXKCHUSIM,
IO0OpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHHWE K pa3HbBIM BUJAM TPYJOBOH
NEeSITENIbHOCTY;

TOTOBHOCTh K CaMOOOCITY)KHBAaHHIO, BKIIOYass OOyYEHWE ©  BBINIOJHCHHE JOMAITHHX
00513aHHOCTEH .

JInyHOCTHBIE pe3yabTarbl B cepe (pU3MUECKOro, NCUX0JI0IHYECKOro, COUAIBLHOIO U
aKaJeMU4ecKoro 0,1aronoJry4usi 00y4armmxcs:
¢buznyeckoe, dMOLMOHAIBHO-TICUXOJIOTHYECKOE, COLMAIbHOE Oarornoiryyue oO0ydaroumxcs B
KU3HU 00pa30BaTeIbHONW OpraHU3alluy, OUIYLIEHUE JETbMU O€30MacHOCTH U ICHXOJIOTHYECKOTrOo
koM dopTa, HHPOPMAITMOHHOKN 0€30IMaCHOCTH.

MeTanpeameTHble pe3yJbTaThl
MertanpenMerHble  pe3yJbTaTbl OCBOCHHMS OCHOBHOM 00pa3oBaTEeNbHOM IpOrpamMMmbl
MPEICTABJICHBI TPEMS IPYIIIaMU YHUBEPCAIBbHBIX YueOHBIX nerctBuil (VY ).

1. PeryasiTuBHbIEe yHUBepcalbHble yueOHbIe JeiicTBUA
BbinyckHMK HAYyYnTCH:

CaMOCTOSITEJIHO OINPEAENATh €M, 3aJaBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXHO
OIpENeIUTh, YTO 1[€/Ib JOCTUTHYTA;

OLIEHMBAThb BO3MO)XHBIE€ IIOCIEACTBUS JTOCTMKEHUS IIOCTABJIIEHHOW LEINU B JIEATEIBbHOCTH,
COOCTBEHHOW JKM3HU U KHU3HH OKPYXKAIOIIUX JIIOJeH, OCHOBBIBAasCh Ha COOOpPaKEHUSAX ITHUKU U
MOpaJu;

CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIE 3a/Jlaud B 00Opa30BaTEIbHOW MACSATEILHOCTH U
KU3HEHHBIX CUTYalIMsIX;

OLIEHUBATh PECYpCHl, B TOM YHCJIEe BpeMs U Jpyrue HeMaTepHalbHbIE Pecypchbl, HEOOXOAUMBbIE
JUI JOCTHO>KEHUSI ITOCTAaBJIEHHON LIEJIH;

BBIOMpPATH MyTh JOCTIXKEHUS 1EJIH, JIAHUPOBAThH PEIICHUE IMOCTABICHHBIX 33/1a4, ONTUMU3UPYS
MaTepualbHbIE U HEMaTepUaIbHbIE 3aTPAThI;

OpPraHu3oBbIBaTh  S(PQEKTUBHBI MOUCK PECypcoB, HEOOXOMUMBIX IS  JTOCTHXKEHUS
MIOCTABJICHHOH 11€JIH;

COIIOCTABJIATH MTOJTYYEHHBIM pe3yJIbTaT AEITEIbHOCTH C IOCTABICHHON 3apaHee LEJIbO.

2. [lo3naBaTeJibHBbIE YHHBEPCAJIbHbIE YUeOHbIe TeiicTBHUsI
BbInycKHUK HAYYHTCS:

UCKaTh W HAaXOAWTh OOOOIIEHHBIE CIOCOOBI PEIICHUs 3a/Jad, B TOM YHCIE, OCYLIECTBIATh
pa3BepHyThI WH(OPMAIMOHHBIM TIOMCK W CTaBUTh HA €ro OCHOBE HOBBbIE (y4eOHBIE W
MO3HaBaTEJIbHbBIC) 3a7a4H;

KPUTUYECKH OI[EHWBATHh W MHTEPIPETUPOBATH HHPOPMAIIMIO C PA3HBIX MO3UIIUNA, pPacIO3HABATH
1 QUKCHPOBATH TPOTUBOPEUUS B MH(OOPMAITMOHHBIX MCTOUHHUKAX;

WCIOJIb30BaTh  Pa3MYHbICE  MOJAEIBHO-CXEMAaTHYECKHE CpPEACTBAa  JJIs1  MPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIIEHHI, a TaK)Ke MPOTUBOPEUYHH, BBISBICHHBIX B HH(OPMAIIOHHBIX
HCTOYHHKAX;

HaXOJIUTh U MPUBOJAUTH KPUTHUECKUE aPTYMEHThI B OTHOILIEHUU JEHCTBUN U CYKJEHUU JPYTroro;
CIIOKOMHO W Pa3yMHO OTHOCHUTHCS K KPUTHYECKHMM 3aMEUYaHUsSM B OTHOIICHUH COOCTBEHHOTO
CYXJIEHUSI, pacCMaTPUBaTh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS,



BBIXOZIUTh 33 paMKH Y4eOHOro HpeAMeTa U OCYIIECTBIITh IieJIeHAIpaBICHHBIH IOUCK
BO3MOXKHOCTEH I IIMPOKOr0 IepeHoca CPECTB U ClIOCO00B J1EUCTBUS;

BBICTpauBaTh MHAMBHAYabHYI0 OOpa30BaTENbHYI0 TPAEKTOPUIO, YUYMTHIBas OTPaHUYEHUS CO
CTOPOHBI JPYI'UX YYACTHUKOB U PECYPCHBIE OI' PAHUYEHNS;

MEHATh U YAEP)KUBATh Pa3HbIE IO3ULUU B II03HABATEIbHON JESATEIIbHOCTH.

3. KoMMyHUKaTHBHbIe YHUBepcalbHble yyeOHbIe 1eiicTBUSA
BbInycKHUK HAYy4YHTCH:

OCYIIECTBJIATh J€JOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHMKaMH, TaK M CO B3pOCIBIMU (Kak
BHYTpH 0Opa3oBaTeNbHONW OpraHu3allid, TaKk M 3a ee MpeAenaMu), MoAadupaTh MapTHEPOB IS
JIeIOBOM KOMMYHMKAIIMM HCXOAS M3 COOOpakeHUH pe3ylbTaTUBHOCTH B3aUMOJICHCTBHS, a HeE
JIMYIHEBIX CUMITaTHM;

IIPU OCYIIECTBICHUU TPYNIOBONH pabOTHI OBITh KaK PyKOBOAUTENEM, TaK U YJICHOM KOMAaH/bI B
Pa3HbIX POJIAX (FeHepaTop ujel, KpUTUK, UCIIOJIHUTEIb, BHICTYAIOIINMN, 9KCIIEPT U T.1.);

KOOPJMHUPOBAaTh M  BBINIOJHATH pabOTy B YCIOBHMSX pEAIbHOr0, BHPTYaJbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJICHCTBUS;

pPa3BEpHYTO, JOTMYHO U TOYHO M3JaraTb CBOIO TOYKY 3PEHHs C UCIOJIIB30BAHMEM aJCKBATHBIX
(YCTHBIX U TUCbMEHHBIX) A3BIKOBBIX CPEJCTB;

pacro3HaBaTh KOH(IMKTOINE€HHbIE CUTyallUM M INPEAOTBpallaTh KOH(JIUKTHI 1O UX AKTUBHOU
¢a3bl, BBICTpaUBaTh JEJOBYIO U OOpPa30BaTENbHYIO KOMMYHHKAIMIO, H30eras JMYHOCTHBIX
OLICHOYHBIX CYXKIEHHI.



IIpeameTHbIe pe3yabTaThl

Yray0JieHHBbIH YPOBEHb

«CHCTeMHO-TGOpeTI/I‘IECKI/Ie PE3YJIAbTAThD>

Paznen 1. BeInyCKHUK HAy4YuTCS V. BbINyCKHUK MOJYYUT BO3MOKHOCTH
HAYYHTbCS

Hean Jl1st ycnenrHoro mpoaoibKeHus: 00pa30BaHUs s obecneuenuss 603MOHCHOCMU YCHEUHO20

0CBOEHHUA M0 CHEIUAIBHOCTSM, CBI3aHHBIM C MPUKJIIATHBIM UCIIOJIb30BAHUEM MAaTEMAaTUKHU npoOoJICeHUsL 00PA308AHUS NO

npeaMera CNeyuUaIbHOCMAM, CBA3AHHBIM C
ocywecmenenuem HayyHou u
uccue008amenbCKoll 0esamerbHoCmu 8 00aacmu
MamemMamuKy U CMEHCHbIX HAYK

TpeboBanus k pe3yjbraram

Inemenmul CBOOOJHO ONEPUPOBATH! MOHATHAMHU: KOHEYHOE MHOXKECTBO, DIIEMEHT —  Jlocmuowcenue pezynomamos pasoena \l;

meopuu MHOXX€ECTBA, MOJMHOXXECTBO, ITepecedeHrne, 00beIUHEHNE U PA3HOCTh — onepupoeamv NOHAMUEM ONpeoeieHUsl, OCHOBHbIMU

MHOIHCECH 6 MHOKECTB, UM CJIIOBBIE MHOKECTBA HA KOOPIAUHATHOW NIPSIMOM, OTPE3OK, suoamu onpeoeyieHull, OCHOBHbIMU BUOAMU MEOPEM;

u HWHTEPBaJ, MOJyUHTEPBAJL, IPOMEKYTOK C BBIKOJIOTON TOUKOM, —  NOHUMAMb CYyMb KOCEEHHO20 OOKA3AMENbCMEA;

Mamemamuy rpaduueckoe MpeacTaBICHINE MHOKECTB Ha KOOPIMHATHON TIJIOCKOCTH; —  ONepupoBaAMb NOHAMUAMU CHEMHO20 U HECUEMHO20

e€cKou 3a/1aBaTh MHOXKE€CTBA IICPCUYNCICHUEM M XapaKTCPUCTHYCCKUM CBOMCTBOM; MHOMCECmEa,;

102UKU

OIepUpPOBaTh MOHATUAMU: YTBEPKIECHUE, OTPULIAHUE YTBEPXKIACHHUS,
VCTUHHBIE U JIO)KHbIE YTBEPKIEHUS, IPUUMUHA, CIEICTBUE, YACTHBII
ciydaid o0IIero yTBEPKAEHHs, KOHTPIIPUMED;

MPOBEPATH MPUHAIJICKHOCTD JIEMEHTAa MHOXKECTBY;

HAXOJWTh NepeceueHre U 00bEeANHEHNE MHOKECTB, B TOM YHCIIE
MPEIICTABICHHBIX rpa)uueCKH Ha YUCIOBOW NPSAMOKN M Ha KOOPAMHATHOM
IJIOCKOCTH;

NPUMEHSMb MeMOo0 MAMeMamuyeckol UHOYKYUU 0Jis
npoBedeHUs. PACCYHCOEHUL U OOKA3AMENbCME U NPU
peuieHuu 3a0au.

B nosceounesnoii sorcusnu u npu uzyueHuu Opyeux npeomemos:

UCNONIBb3068AMb MEOPEMUKO-MHONCECTNBEHHDIL A3bIK U
A3bIK I02UKU 0151 ONUCAHUSL PEATIbHbIX NPOYECCO8 U
A6NIeHUI, NPU peulenHuy 3a0a4 Opy2ux y4eOHsix

! 3):[605 1 Jajiee: 3HaTb ONPCACICHUC TOHATHS, 3HATh U YMCTb 000CHOBEIBAThH CBOMCTBA (HpI/BHaKI/I, €CJIM OHH CCTB) NOHATHA, XapAKTCPU30BATh CBA3U C APYTUMU IMOHATUAMU,
MpPEeACTABIIAA OAHO NOHATHUEC KaK YaCTh HEJIOCTHOI'O KOMINJICKCA, UCITOJIb30BATh MMOHATHUEC U €TI0 CBOMCTBa Ipu MpOBCACHUN paCCY)I(,Z[eHHﬁ, JA0Ka3aTeJIbCTB, PCIICHUUA 3a1a4.




— HPOBOAUTH AOKA3aTCIIbHBIC PACCYKACHUA OJIA 000CHOBAHHS HCTHHHOCTH

YTBEPKIECHUM.

B noeceonesnotl dcuznu u npu uzyyeHuu Opy2ux npeomemos:

— HCIOJIb30BaTh YU CIIOBbIE MHOKECTBA HA KOOPAMHATHOMU IIPSIMOM U HA
KOOPAWHATHOM INIOCKOCTH JJIs OIIMCAaHUs pealbHbIX IIPOLIECCOB U
SIBJICHU;

— IPOBOJUTH J10KA3aTEJIbHbIE PACCYKICHHS B CUTYallMsIX TOBCEIHEBHOU
YKU3HM, IIPU PELIEHUN 3a]1a4 U3 APYT'UX PEAMETOB

npeomemos

Yucna u
8bIPAdICEHUA

— CB000aHO OnEepHpPOBaTh MOHATUSAMU: HATYPAJIbHOE YU CII0, MHO)KECTBO
HaTypaJIbHBIX YHUCEJI, LI€JI0€ YHCII0, MHOKECTBO LIEJIBIX YU CE,
OOBIKHOBEHHAas APOOb, AeCITUUHAS APO0b, CMEIIAHHOE YK CIIO,
paloHaIbHOE YHUCII0, MHOXKECTBO PALlMOHAIbHBIX YK CEl,
UppaLMOHaIbHOE YU CII0, KOPEHb CTEMNEHU N, 1€ CTBUTEIbHOE YHUCIIO,
MHO>KECTBO /1€l CTBUTENIBHBIX YU CEN, TEOMETPUY ECKasi HHTEPIIPETALUS
HATypaJbHBIX, LEJbIX, PAlIHOHAIBHBIX, 1€ CTBUTEIBHBIX YU CEI;

— TOHHMMATh U OOBSCHATH PA3HUILY MEXKIY MO3UIITMOHHON U HEMO3UI[MOHHON

CUCTEMAaMHU 3aIIUCH YHCEIT;

— TIEPEBOJIUTH YU CJIA U3 OJTHON CHCTEMBI 3aIUCH (CHCTEMBbI CUNCIICHUS) B
ApYTYIO;

— JIOKa3bIBaTh U UCIOJIb30BaTh NPU3HAKH IEIMMOCTH CYMMBbI U
MPOU3BEAECHUS MPU BHINIOJHEHUU BBIYMCIICHUIN U PELLICHUH 33/1a4;

—  BBINOJHATH OKPYTJIEHHE PALIMOHAIBHBIX U UPPAllMOHAIBHBIX YMCETT C
3aJJaHHON TOYHOCTBIO;

— CpaBHUBATH J €W CTBUTEIIbHBIC YU CIIA PA3HBIMH CIIOCO0aMU;

— ynopsAgo4duBaTh 4MUCJia, 3alIMCAHHBIC B BUJIC OOBIKHOBEHHON U HGCﬂTH‘IHOﬁ

Apo0OH, YKclia, 3l CAHHbIE C MCIIOIb30BAHUEM apU()PMETUYECKOr 0
KBaJIPaTHOT O KOPHsI, KOpPHEH crenenu Oosblie 2;

— naxoxuth HOJl u HOK pa3npiMu cnoco6amu U UCHOJIb30BaTh UX MPU
pelIeHny 3a4ad4;

—  BBINOJHATH BBIYUCICHUS U IPEOOPA30BAHUS BBIPAXKEHHH, COIEpKAIIIX
JEMCTBUTEIIBHBIC YUCIIA, B TOM YU CIIE KOPHU HATYpPaJIbHBIX CTCIICHEH;

—  BBINOJHATH CTaHAAPTHBIE TOXK/IECTBEHHBIE TPE0OPa30BAHUS

TPUTOHOMETPUYECKHX, JTOrapu(PMUIECKUX, CTETICHHBIX, HPPAIlIOHATIbHBIX

Llocmuoicenue pezyremamos pazoena ll;

€80000HO ONEPUPOBAMb YUCTIOBLIMU MHOHNCECTNEAMU NPU
peuieHuu 3a0au,

NOHUMAMb NPUYUHBL U OCHOBHbIE UOeU PACULUD EHS]
YUCTIOBbIX MHOMNCECTNS,

61a0ems OCHOBHbIMU NOHAMUAMU MeoPpUlU 0eTUMOCMU
npu pewieHuu CMmanoapmHeix 3a0ay

umems 6a306vle NPeOCmMasIeHUs 0 MHONCECHBe
KOMNIEKCHBIX YUcel;

Cc80000HO BLINOIHAMb MOAHCOECNBEHHBLE
npeodpa308aHus MpueoOHOMempuiecKux,
JI02apupmMuyecKux, CmeneHHbix 8blPANCEeHUL;

enademu popmynoi bunoma Hotomona,

NPUMEHAMb NPU peuleHuU 3a0a4 meopemy o JUHEUHOM
npeocmaenrenuu HO/J;

npumeHams npu peutenuu 3aoay Kumaiickyro meopemy
00 ocmamkax;

npuMeHAms npu pewtenuu 3aoaq Manyio meopemy
Depma;

YyMemby 8bINOIHAMb 3ANUCH YUCTA 8 NOZUYUOHHOU
cucmeme CUUCIeHUS,

NPUMEHAMb NPU peuleHUU 3a0ay meopemuKo-yucio8sle
@dynkyuu: yucio u cymma oerumenetl, hynkyuio direpa,
NpUMEHAMb NPU peuleHul 3a0ay yentvle Opoou;
NPUMEHAMb NPU PeuleHUU 3a0ay MHO20YJIeHbl C

10




BBIPAKCHUH.

B nosceounesnoii sicuznu u npu uzyyeHuu Opyeux npeomemos:

BBITIOJIHATH W OOBSICHSTH CPABHEHUE PE3YJIHTATOB BHIYUCICHUH MpH
pEIICHUH MPAKTHYECKUX 327249, B TOM YHCJI€ TPHUOJIMKEHHBIX
BBIYHCIIEHUH, NCIIOJIb3YsI pa3HbI€ CIOCOOBI CPaBHEHU;

3alMChIBAaTh, CPABHUBATh, OKPYTJISATh YU CIIOBBIE JAHHBIE PEATbHBIX
BEJIMYMH C UCMOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPECHMUS;

COCTaBJIATH U OI[EHUBATh PA3HBIMU CIIOCOOAMH YHCIIOBBIE BBIPAKEHUS MTPU
pEIICHUH MPAKTHYECKUX 3aa4 U 33J1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB

oeticmeumenbHbIMU U YeaviMu Kod(ouyuenmamu;
61a0emv NOHAMUAMU NPUBOOUMDLL U HENPUBOOUMBILL
MHO2O0YIEH U NPUMEHSAMb UX NPU PeUleHUU 3a0a4;
npumeHams npu pewrenuu 3a0ay OCHOBHYIO meopemy
aneebpul;

NPUMEHSIMb NPU peueHuu 3a0ay npocmetiwiue QyHKyuu
KOMNJIEKCHOUL NePeMEHHOU KAK 2eoMempuyecKue
npeobpazoseanus

Ypasnenusa
u
HepageHcme
a

CB0OOAHO ONEpUpPOBaTh MOHATUSAMU: YpPaBHEHUE, HEPABEHCTBO,
paBHOCUJIbHBIE YPAaBHEHUS U HEPAaBEHCTBA, YPAaBHEHUE, SIBJISIOLIEECS
CIIENCTBUEM JIPYyTrOr0 ypaBHEHMS, YPaBHEHHUsI, PABHOCUJIbHBIEC HA
MHO)KECTBE, pABHOCHJIbHBIE IPE0OPa30BaHUs yPaBHEHUH;

peunaTh pa3Hble BUIbl YPABHEHUI U HEPABEHCTB M UX CUCTEM, B TOM YHCIIE
HEKOTOpbIC ypaBHEHUsI 3-i U 4-11 cTeneHel, IpoOHO-pallMOHAILHBIE U
HMppallOHAJIbHBIE,

OBJIaJIeTh OCHOBHBIMHU TUIIAMH TOKa3aTEJIbHBIX, JTOrapH(PMUIECKHX,
UppalMOHaJbHbIX, CTENIEHHBIX YPABHEHUH U HEPABEHCTB U CTaHJapTHBIMU
METOJJaMH UX PELIEeHUI U MPUMEHATh UX MPU PELICHUH 3a/]1a4;

MIPUMEHSATH TeOpeMY be3y K pellIeHHI0 ypaBHEHHU;

MIPUMEHSATH TeopeMy Buera a1 pereHuss HEKOTOPbIX YpaBHEHUHN CTENIEHU
BBIIIE BTOPOH;

IIOHUMATh CMBICJI TEOPEM O PAaBHOCHJIbHBIX U HEPABHOCHIIbHBIX
peoOpa3oBaHUIX YPAaBHEHUH U yMETh UX JI0OKa3bIBaTh;

BJIAJIETh METOJJAMH PELICHNS YPAaBHEHHM, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMpaTh METOJ1 PEeIIEHUsI 1 00OCHOBBIBATH CBOI BHIOOD;

HCIIOJIB30BaTh METOJl HHTEPBAJIOB I PEUICHUS HEPABEHCTB, B TOM YHCIIE
IpoOHO-pallMOHABHBIX U BKJIIOYAIOIIUX B ce0s MppalllioHaIbHbIE
BBIPAXKECHHUS;

pewath anredpanyeckie ypaBHEHUS U HEPABEHCTBA U UX CUCTEMBI C
napamMeTpaMu anredpandeckuM U rpauaeckuM MeToaaMu;

BJIAJIETh Pa3HbIMHU METOAAMU J10Ka3aTEIbCTBA HEPABEHCTB;

pelaTh YpaBHEHHMs B LIEJIbIX YHCIIAX;

Jlocmuoicenue pezyromamos pazoena ll;

Cc680000HO onpedensime Mun u blOUPaAmMs Memoo
peulenus NoKa3ameabHblX U 102apUdMUUecKux
VPaeHeHull U HepageHcma, UPPAYUOHATbHBIX YPAGHEHULL
U HepageHcmes, MpPUSOHOMeMpUYeCcKUX YypasHeHull u
Hepagencms, ux cucmem,

Cc80000HO peulams cUcCmembvl TUHEUHbIX YPABHEHULL,
peuams 0CHOBHbLE MUNbL YPAGHEHUN U HEPABEHCIE C
napamempamui;

npUMeHAmMb Npu peuleHuu 3a0a4 Hepagencmea Kowu —
byuaxoeckozo, bepuyinu;

umMemv npedcmagieHue 0 HepageHcmeax MexHcoy
CpeoHUMU cmeneHHbIMU
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M300pakaTh MHOXKECTBA Ha MJIOCKOCTH, 33/1aBaeMbI€ YPaBHEHUSIMU,
HEpPaBEHCTBAMU U UX CHCTEMaMHU;

CBOOOJIHO HCIIOTH30BATH TOKECTBEHHBIE ITPEOOPA30OBAHUS TPU PEIICHUN
YPaBHEHUM U CUCTEM YpaBHEHUH

B nosceomnesHoti socusnu u npu uzyueHuu opyeux npeomemos:

COCTABJIITDH U PCIIATh YPABHCHUA, HCPABCHCTBA, UX CUCTCMEI IIPpH
PCHIICHUUN 3aaa4 APYTI'UX y‘IC6HBIX npeaAMETOB,

BBITIOJIHATH OLIEHKY NPaBAONOA00MS pe3yIbTaTOB, OIY4aeMbIX IIPU
PELICHUH pa3JINYHbIX YPAaBHEHUN, HEPABEHCTB U UX CUCTEM IIPU PEIIECHUH
3a/1a4 Ipyrux y4eOHbIX IPEIMETOB;

COCTaBJIATh U PEIIATh YPAaBHEHUS U HEPABEHCTBA C IapaMeTpaMu IpU
PELICHNUH 3334 IPYTUX y4eOHBIX IPEIMETOB;

COCTaBJIITh YPABHEHHE, HEPABEHCTBO WU UX CUCTEMY, OIUCHIBAIOLINE
peanbHYIO CUTYALIUIO WIH IIPUKIATHYIO 3a4a4y, HHTEPIIPETHPOBATH
IIOJIYYEHHBIE PE3YIILTATH,

HCIIOJIB30BATh NPOrpaMMHBIC CPEACTBA IPU PCIICHUN OTACIbHBIX
KJIACCOB YPAaBHEHMI Y HEPABEHCTB

Dyukyuu

BrnaneTs MOHATHSAME: 3aBUCHMOCTD BEJIMYHH, (GYHKIIUS, ADTYMEHT H
3Ha4YeHHE (PyHKIMH, 00JIACTh OMPEICICHHS U MHOXKECTBO 3HaUCHUI
¢byHKIUY, TPadUK 3aBUCHMOCTH, TpapuK QYHKIIUHN, HYIH (QYHKIUH,
MIPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3PACTAHNE HA YHCIOBOM ITPOMEKYTKE,
yOBIBaHME HA YMCIOBOM MPOMEXKYTKE, HAanOOJbIlIee U HAaNMEHBIIIEee
3HaueHne (PyHKIUU Ha YUCIOBOM MPOMEKYTKE, Iepuoandeckas QyHKIus,
HEepUoJl, UeTHas U HeueTHas! GYHKIHUU; YMETh IPUMEHITh 3TU NOHATUS
IpU pElIeHUH 3a/1a4;

BJIAJICTh TOHATHEM CTEIIeHHAs (PYHKIUS; CTPOUTH €€ TpauK U YMETh
MPUMEHSTH CBOWCTBA CTENEHHON (QYHKIIMH MPH PEIICHUH 33/1a4;

BJIQJICTh MOHATUSMH TIOKa3aTeNbHas (PYHKINS, IKCIIOHEHTA; CTPOUTH UX
rpaduKu U yMeTh MPUMEHSATH CBOMCTBA IMOKA3aTeNbHONU (QYHKIIUU TIPU
pelLIeHNH 3a/1a4;

BJIQJIETh MIOHATHEM JIoTapudMudeckas GyHKIHS; CTPOUTH €€ TpaduK U
yYMETh IPUMEHATH CBOICTBA JorapuPMHUIEcKol (QYHKIIMU TPH PEIICHUH
3azay;

Jlocmuoicenue pezyromamos pazoena I1;

671a0emb NOHAMUEM ACUMNIMOMbL U YMEMb €20
NPUMEHAMb NPU PeUeHUU 3a0ay;

NPUMEHSIMb MEMOObl peuleHUs: NPOCMetuux
ouppepenyuanbHuIX YpasrueHull nepeoco u 6mopo2o
NnOps0K08
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BJIa/IETh OHATUSMU TPUTOHOMETpUYECKUE (DYHKIIMH; CTPOUTD UX
rpaduKu U yMETh IPUMEHSATh CBOMCTBA TPUTOHOMETPHUECKUX (YHKIUI
MIpU pPEIIeHUN 3a]1a4;

BJIAJIETh MOHATHEM 00paTHast QYyHKIUS; TPUMEHSTH 3TO TTOHATHE TIPU
pelIeHNH 3a/1ay;

IPUMEHSTH IPU PELIeHUH 3a/1a4 CBOWCTBA (DYHKIUIT: YETHOCTb,
MNEpUOJUIHOCTb, OTPAHUYCHHOCTD,

MPUMEHSTD IIPU PELICHUH 3a/1a4 TpeoOpa3oBanHus rpaukoB GyHKINA;
BJIaJICTh IOHATHSMHU YHCIIOBas IIOCIIEA0BATEIbHOCTD, apupMeTndecKas 1
reoMeTpuyecKas porpeccus;

IIPUMEHSATH IIPU PEILIEHUY 3a7a4 CBOMCTBA U IPU3HAKU apu(PMETUUECKON U
reOMETPUYECKON TPOrPECCUH.

B nosceonesnou sxcusnu u npu uzyyeHuu Opyeux yueoHvix npeomemos:

OIIpeNeNnATh 1Mo TpaduKaM U MCIOIb30BATh JJIsl PELICHUS TPUKIIATHBIX
3a/1a4 CBOICTBA peajbHBIX MPOILIECCOB U 3aBUCHMOCTEN (HanboIbpIIe U
HaMMEHbIIIM € 3HAaYCHUs, IPOMEXYTKH BO3pacTaHus U yObIBaHUS (PyHKLIUH,
MIPOMEXYTKU 3HAKOIOCTOSHCTBA, ACUMIITOTHI, TOYKH Meperuda, mepuos u
T.IL.);

WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOU
CUTYaLlNH;.

OIpenensaTh 1Mo rpaduKaM MpocTeiine XapaKTepUCTUKH TEPHOTUIECKIX
IPOIIECCOB B OMOJIOTUH, SKOHOMHKE, MY3bIKE, PaIUOCBSI3U U 1.
(ammiuTyna, IepUo U T.11.)

Onemenmet
mamemamu
YecK020
ananusa

Brnagets moHsiTHEM OECKOHEUHO YOBIBAIOIAS T€OMETPUIECKas
MIPOTPECCHUS U YMETh IIPUMEHSTH €T0 IPU PEIICHUH 3a/1a4;

NPUMEHSITh I PEIICHUS 3a7]a4 TCOPHIO MPEENOB;

BJIAJIETH IIOHATUSIMU OSCKOHEYHO OOJIBIINE U OECKOHEYHO MabIe
YHUCIIOBBIC TIOCIICIOBATEIIBHOCTH H YMETh CPaBHUBATh OCCKOHETHO
OosbInre 1 OECKOHEYHO MaJjible MOCJIEN0BATEILHOCTH;

BJIAJICTh MIOHATHUSMHM: TIPOU3BOIHAS (PYHKIIUU B TOUKE, IIPOU3BOIHAS
byHKIHH;

BBIYHCIISITH MPOU3BOIHBIC JICMEHTAPHBIX (DYHKIIUN U KX KOMOMHAIIHIA,
MCCIIeZIOBATh (DYHKITMU HA MOHOTOHHOCTB M SKCTPEMYMBI,

Llocmuoicenue pezyremamos pazoena 11;

€c680000HO 611a0eMmb CMAHOAPMHBIM ANNAPAMOM
MamemMamuyecko20 aHau3a OJisa 8bIYUCICHUS
NPOU3BOOHBIX PYHKYUU OOHOU NePEeMEHHOU,

€80000HO NPUMEHAMb ANNAPAM MAMEMAMUYLECKO20
aHanu3a 015 UCCe008aHUSA PYHKYUL U NOCMPOEHUS
2paguxos, 8 Mom yucie uccie008aHUs Ha GbINYKIOCHb,
onepupoeamsv NOHAMuUeM nepeoooPA3HoOl QYHKYuUU 01l
peuienus 3a0ay;

0611a0emb 0OCHOBHLIMU C8e0eHUAMU 00 UHmezpaie
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CTPOUTH I'paUKU U IPUMEHSTDH K PEIICHUIO 3a/1a4, B TOM YHCIIE C
rapaMeTpoM;

BJIaJICTh IIOHATHEM KacaTelbHast K rpaduky GpyHKIUN U yMETh IPUMEHATh
€ro Ipy pelIeHU! 3a/1a4;

BJIa/IETh MOHATUSAMU NepBooOpa3zHas QyHKIUS, ONpeIeICHHbIN HHTErpal;
npuMeHsTh Teopemy HpioTona—JleiiOHuIIa U ee ciencTBUS A peIIeHUs
3a1ad.

B nosceonesnou scusnu u npu uzyyenuu Opyeux yueonHvix npeomemos:

pelaTh NpUKIIaJHble 3aa4u U3 OMOJI0THH, GU3UKU, XUMHUU, SKOHOMUKHU U
JAPYTUX MIPEAMETOB, CBSI3aHHBIE C UCCIENOBAHUEM XapaKTEPUCTUK
IIPOLLECCOB;

MHTEPIPETUPOBATH MTOIY4EHHBIE PE3YIbTaThI

Hviomona—Jletibnuya u e2o npocmeuwux npumMeHeHusx,
onepuposamsd  CMaHOAPMHLIX CUMY AYUSIX
NPOU3B0OHLIMU BLICULUX NOPAOKOS;

YyMemyb NpUMeHAmMsb Npu peuleHuu 3a0a4 ceolUcmad
HenpepuleHbIX (YHKYUIL;

yMemyb NpUMEeHAMb NPU peuleHuy 3a0a4 meopembl
Beuiepwmpacca;

YMemy GbINOTHAMb NPUOTUNCEHHBLE GbIYUCTICHUS]
(MemoOvl pewtenus ypagHeHuu, 8bI4UCICHUS
OnpeoeleHH020 uHmezpana);

yMemsb NpUMEHAMb NPULOHCEHUE NPOU3BOOHOL U
onpeoeneHHo20 UHmezpala K peueHuro 3a0ay
ecmecmeo3Hanusl,

e1adems NOHAMUAMU 6MOPAS NPOU3BOOHAS,
BLINYKAOCb 2paApuKa QyHKYuU U ymems ucciedo8ams
@dyHKYUIO HA BLINYKAOCTD

Cmamucmu
Ka u meopus
6epPOAMHOC
meil, 102UKa
u
Komounamo
puka

OnepupoBaTh OCHOBHBIMH OMHUCATENbHBIMU XapaKTePHCTUKAMHU
YHUCIIOBOr0 Habopa, MOHITHEM I'eHepasibHasi COBOKYITHOCTh U BEIOOPKOH U3
Hee;

OIIEPUPOBATH MOHATUSAMH: YACTOTA U BEPOSITHOCTD COOBITHS, CyMMa H
IIPOU3BE/IEHNE BEPOSTHOCTEHN, BBIYMCIIATH BEPOATHOCTU COOBITUM Ha
OCHOBE IIO/ICU€ETa YN CIIA UCXO/0B;

BJIaJIETh OCHOBHBIMH MOHATUSAMHU KOMOMHATOPUKH U YMETh UX NPUMEHSATh
NP peIIeHU! 3a/1a4;

UMETb Npe/ICTaBlIeHHEe 00 OCHOBaX TEOPUH BEPOSITHOCTEH;

UMETh NPe/ICTaBJIEHNE O TUCKPETHBIX U HENPEPBIBHBIX CIIyYailHbIX
BEJIMYMHAX U PACIPEIETICHUAX, O HE3aBUCUMOCTH CIy4YalHbIX BEINYMH;
UMETb NPEICTAaBIICHHE O MATEMAaTUYECKOM OXKHMJIAHUU U TUCIIEPCUU
CIIy4aiHbIX BEJIMYHH;

UMETh MPE/ICTaBICHNE O COBMECTHBIX PaclpeieeHUsIX ClIydaiHbIX
BEJINYUH;

MMOHUMATh CYTh 3aKOHA OOJIBIINX YUCEN U BEBIOOPOYHOTO METOAA
U3MEPEHUs BEPOSITHOCTEH;

Jlocmuoicenue pezyromamos pazoena ll;

umemsb npedcmasienue 0 YeHmpaibHOU NpeoelbHOU
meopeme;

umMemsb npedcmasienue o 8bl0OPOUHOM KOIPpuyuenme
Koppenayuu u IUHeUHOl peepeccuu;

uMemsb npeodcmasienue 0 CMamuc mudecKux eunome3ax
U npogepKe CMamucmu4ecKoli 2Uunome3bvl, 0
cmamucmuke Kpumepusi u ee yposHe 3HAUUMOCHU,
uUMemb npeodCcmasieHue 0 C8A3U IMNUPUYECKUX U
meopemuieckux pacnpeoeienull;

umMems npedcmasieHue 0 KOOUposaHuu, 080UYHOU
3anucu, 080UYHOM Oepese;

671a0emb OCHOBHBIMU NOHAMUIAMU Meopuu 2pagos
(epagh, eepuuna, pebpo, cmenensb 6epuUHbL, NYMb 6
epage) u ymems npumeHsms ux npu peuleruu 3a0a4;
uMemsb npeocmasienue 0 0epedbsx u ymems NpUMeHsImb
npu peuleHuu 3a0ay;
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HWMETh MPEACTABICHUE O HOPMAJIbHOM PACIIPEACIICHUU U TPUMeEpax
HOPMAaJIbHO PACIPEAECICHHBIX CIyYalHbIX BEJTUYNH;
MMETh MPEJICTABIEHUE O KOPPEISIUUHU CIyYalHbIX BEIUYUH.

B nosceomnesHolti soicusnu u npu uzyueHuu opyeux npeomemos:

BBIYUCIIATH WM OCHHUBATH BEPOATHOCTH COOBITHH B peanLHoﬁ KHU3HU,
BBI6I/IpaTB MCTOJbI MOAXOJAIICTO IMTPCACTABIICHUA U O6pa6OTKI/I JaHHBIX

enadems NOHAMUEM CEAZHOCMb U YMemb NPUMEHSMb
KOMNOHEeHmMbl CEA3HOCIU NPU peulenuy 3a0a4;

YMemb 0CYWecmsisims nymu no peopam, 006xoouvl pedep
u eepuiun epacgha;

umemsv npedcmagnerue 06 dUNepPosoM U AMUILIMOHOBOM
nymu, umems npeocmasienue 0 mpyoHoCmu 3a0adu
HAXO0HCOCHUS 2AMUTLINOHO8A NY MU,

61a0emsb NOHAMUAMU KOHEYHbLE U CUEMHble MHOMCECMEA
U yMemy uUx npUMeHsAmMb NPU peueHuu 3a0ay,

yMemyb NpUMEeHAMb Memo0 MamemMamuyeckou UHOYKYUU,
yMemyb npumMeHams npuHyun /fupuxie npu peuienuu
3a0au

Texcmoenie
3aoaqu

PemaTe pa3Hble 3a1a4y IOBBIIEHHOW TPYIHOCTH;

aHAJIM3UPOBATH YCIOBHUE 33/1a4H, BBIOMPATh ONTUMAIbHBIA METO/]
pelieHus 3aa4m, paccMaTpUBas pa3InyHble METObL;

CTPOUTH MOJIEJIb PELICHUS 3a/1a4H, IPOBOAUTH JJOKa3aTEIbHbIE
paccyX/IeHusl Ipy pelIeHUH 3a1a4u;

pemaTth 3a1a4yy, Tpedyrolme nepedopa BapuaHToB, IPOBEPKHU YCIIOBHIA,
BBIOOpA ONTHMAJILHOTO Pe3yybTaTa;

aHAJIM3UPOBATH U UHTEPIPETUPOBATH MOITYUCHHBIE PEIICHNUS B KOHTEKCTE
yCIIOBUS 33/1a4H, BBIOMPATh PEIIeHHs], HE IPOTUBOPEUAINEe KOHTEKCTY;
MIEPEBOAUTD IIPH PELICHUH 331a4k HH(OPMALIMIO U3 OAHON (OPMBI 3alIUCH
B JIPYT'yI0, UCIOJIB3Ys MPH HEOOXOIUMOCTH CXEMBbI, TaOJIUILIbI, TpaduKH,
JMarpaMMmBl.

B nosceonesnoii orcuznu u npu usyuenuu opyaux npeomemos:

pelIaTh MPAKTUYCCKUEC 3a/laUU U 3aJa4U U3 JPYTUX NpeaAMETOB

Locmuoicenue pezyromamos pazoena |l

TI'eomempus

Brnagets reoMeTprueCKUMU TTOHSTUSIME TIPH PEIICHUU 331249 U
MIPOBEJCHUH MATEMATHUECKUX PACCYKICHUI;

CaMOCTOSITEIILHO (POPMYJIUPOBATH OMPEICIICHHS I€OMETPUICCKUX QUryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX U MPHU3HAKAX T€OMETPHUCECKUX
¢buryp 1 000CHOBBIBAThH HJIM ONPOBEPraTh UX, 0000IIATE HIIH
KOHKPETH3UPOBATh PE3yJIbTATHI HA HOBBIX Kjaccax (UTYp, TPOBOIHTH B
HECJIOKHBIX CITyYasiX KJacCH(PUKAIUI0 GUTYD MO pa3IHIHbIM

Hmems npedcmasnenue 06 akcuomamuieckom memooe;
e1adems NOHAMUEM 2eOMEeMPUYECKUEe MeCd MOYeK 6
NPOCMPAHCMEE U YMemb NPUMEHIMb UX OJIs PeueHUsl
3a0ay;

YyMemb NPUMEHIMb OJisL peueHUs 3a0a4 C80UCmea
NJIOCKUX U O8YSPAHHBIX V208, MPEXSPAHHO20 Veid,
meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexepaHHo20 yaid,
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OCHOBAHUSIM;

UCCJIEZIOBATh YEPTEXH, BKIIIOUass KOMOMHAMU (QUTYD, U3BJIEKATD,
MHTEPIPETUPOBATh U MPeoOPa3OBhIBATh HH(POPMAIIHIO, TPE/ICTABICHHYIO
Ha 4eprexax;

peuaTh 3a/1a4i FeOMETPUUECKOT0 COAEP/KAHUS, B TOM YHCJIE B CUTyalUsX,
KOTJ]a aJITOPUTM PELICHHS HE CHEAYET IBHO U3 yCIOBUS, BBITOIHATD
HEOOXOAMMBIE JUJISl PELICHUS 33/1a4U TOTOJHUTENbHBIE TOCTPOCHHUS,
UCCIIEZIOBATh BO3MOXKHOCTh MIPUMEHEHHS TeopeM U (GopMyIT AJis peleHus
3a/1ay;

yMeTh GOPMYIHPOBATH U JJOKA3BIBATH T€OMETPUUECKHUE YTBEPKICHHUS;
BJIAJIETh NOHATUAMU CTEPEOMETPHUU: PU3Ma, TapalieIenune, nupaMuia,
TETpadIp;

UMETb NPEICTAaBIICHUS 00 aKCHOMax CTEPEOMETPUU U CIEICTBUAX U3 HUX
Y YMETh NPUMEHSATh UX MPU PELICHUH 3a]a4;

YMETb CTPOUThH CEUEHHS] MHOTOI'PAHHUKOB C UCIIOJIb30BAHUEM PA3JIMUHBIX
METOJIOB, B TOM UHCJI€ U METOJIa CIIE/OB;

HMMETh MIPEACTABJIEHUE O CKPELIMBAIOIINXCS MPSAMBIX B IPOCTPAHCTBE U
YMETh HAaXOJUTh YTOJI U PACCTOSIHUE MEXY HUMU;

IIPUMEHATH TEOPEMBI O MAPAIIIETBHOCTH MPSMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE IIPU PELICHUH 3a/1a4;

yYMETh MPUMEHSTh NMapaulelIbHOe MPOESKTHPOBAHUE JJIsl N300pakKeHHs
duryp;

YMETb NIPUMEHSATH MEPIEHANKYIAPHOCTU NPAMON U MIOCKOCTH MPH
pelIeHNH 3a1ad4;

BJIAJIETh NOHATUAMU OPTOr OHAIbHOE IPOEKTUPOBAHUE, HAKJIOHHBIE U X
IPOEKLIMH, YMETh IPUMEHATh TEOPEMY O TPEX MEPIEHIUKYJIIpax Mpu
pelIeHny 3a1ad4;

BJIQJIETh MOHATUSMH PACCTOSIHHE MEXAY (PUTYpaMH B MIPOCTPAHCTBE,
OOIIMI TEePIEeHUKYIISIP ABYX CKPEIIUBAIOLINXCS MPSIMBIX U YMETh
NPUMEHSTh UX IIPU PEILICHUHU 3a/1a4;

BJIAJIETh MIOHATHEM YIOJI MEXAY IPAMOM U INIOCKOCTBIO U YMETh
MIPUMEHSATH €ro NP PEIICHUH 3a/1a4;

BJIAJICTh ITOHATUAMU JIBYTPaHHBIN YTOJI, T OJ MEXIY IIIOCKOCTSMH,

enadems NOHAMUEM NePReHOUKYIAPHOE CedeHue NPUMbl
U yMemsb NPUMEHAMb €20 NPu peueHuu 3a0ay,

umemsv npedcmagierue o0 08OUCMBEHHOCMU NPABUTbHBIX
MHO202PAHHUKO8,

61a0ems NOHAMUAMU YEeHMPATbHOE U NAPAJLIelbHO e
NnpOeKmMuUpo8arue U NPUMeHams UxX npu NOCMpoeHuu
ceuenuti MHO202PAHHUKO8 MemOoO0OM NPOEKYU,

umMemv npedcmaegienue o pazeepmrke MHO202PAHHUKA U
KpamuatiuieM nymu Ha NO8EPXHOCMU MHO20CPAHHUKA,
umMemv npedcmagieHue 0 KOHUYeCKUX Ce4eHUsIx,

umMemv npedcmaegieHue o Kacanuwuxcs cgepax u
KOMOUHAYUY mejl 8paujetus u ymems NpUMeHamy ux npu
peuieHuu 3a0au,

NPUMEHAMb NPU peuleHuu 3a0ay hopmyy paccmosnus
om MoYKU 00 NAOCKOCU,

671a0emb PA3HLIMU CROCOOAMU 3A0AHUSL NPAMOU
VPABHEHUAMU U YMemb NPUMEHAMb NPU PeuleHUU 3a0a;
NPUMEHAMb NPU peuleHuU 3a0ay U O0OKA3amenbCmee
meopem 8eKMOPHbIL MeMo0 U Memoo KOOPOUHAM,
umMemsb npedcmasieHue 06 akcuomax obvema,
npuUMeHAmb Popmyibl 00beMO8 NPAMOY201bHO20
napanienenuneoa, NpUMvl U RUPaAMuobl, mempasa opa
npu peweHuu 3a0a4;

NpUMeHAmMb meopemvl 00 OMHOULeHUAX 00BbeMO8 npu
peuleHuu 3a0au,

NPUMEHAMb UHMe2Pall OJisl GbIYUCTIEHUSL 00HEMOB U
nogepxHocmeil mej 6paujetusl, bIYUCICHUS NIOUWAOU
cghepuueckoeo nosca u 0d6vema waposo2o cios;

umemv npeodcmagnenHue 0 OBUNCEHUSX 8 NPOCMPAHCMEE:
napanieibHoM nepeHoce, CUMMempuu OMHOCUMENTbHO
NJIOCKOCMU, YeHMPAIbHOU CUMMEMPUU, NOBOPOME
OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUU, YMeNmb
NPUMEHAMb UX NPU peueHUul 3a0ad,
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HEepIeHIUKY IS PHbIE IIIOCKOCTH M YMETh IPUMEHATh X IPHU PELICHUH
3ajady;

BJIa/IETh MOHATUSAMU MIpU3Ma, Mapaljelienunea U IPpUMEHSATh CBOICTBa
napajiesienuneaa npu peleHnu 3a1ay;

BJIAJIETh MIOHATUEM MIPSIMOYTOJIbHBINA NapaJulesIenune U IPUMEHSATh €ro
IIpY PELIECHUN 3a]1a4;

BJIaJI€Th MOHATUSAMH MUPAMUJA, BUIbI TUPAMUJI, 3JIEMEHTHI TPaBHIILH O
OUPaMUJIbl 1 YMETh IPUMEHSAThH UX IPU PEIICHUH 33/1a4;

HMETH Npe/ICTaBIIEHHE O TeopeMe Diliiepa, MpaBUIbHBIX MHOTOI'paHHUKAX;
BJIaJIETh IOHATHEM IJIOIIAAN IOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh
IPUMEHATH €ro IIPU PellleHUH 3ajiay;

BJIaJIETh IOHSTUSAMU TeJa BpalleHus (WIMHAP, KOHYC, ap U chepa), ux
CEUEHUS U YMEThb IPUMEHSATh UX IIPU PEIICHUH 3a1a4;

BJIJICTh IOHATHSMHU KacaTelbHBIE MPSMbIE U IIJIOCKOCTH U YMETh
HNPUMEHATH U3 TP PEIIeHUH 33]1a4;

UMETb NPEICTaBIICHHs O BIIMCAHHBIX U ONMCAHHBIX chepax u yMETh
MPUMEHSATH UX P pEIIeHNH 3a/1aY;

BJIaJITh OHATHSIMU 00BeM, 00bEMbl MHOI'OI' PAHHUKOB, T BPAILLICHUS U
IPUMEHSATh UX IIPU PEILIEHUU 3a]a4;

MMETh Mpe/ICTaBJIEHNE O pa3BepPTKE IMINHAPA U KOHYCa, TIOIAaAN
MOBEPXHOCTH LUJUHAPA U KOHYCA, YMETh IPUMEHSTH UX MPU PEIICHUH
3ajay,

UMETh Mpe/iCTaBJIeHUE O oAU cepsl U yMETh IPUMEHATh €ro pu
pelLIeHNH 3a/1a4;

YMETh pelaTh 3a7a4d Ha KOMOMHAIIMU MHOTOT'PAaHHUKOB U TE€JI BPalleHMUS,;
UMETh Mpe/ICTaBJIeHUE O MOA0OUHU B IPOCTPAHCTBE U YMETh PEIIATh
3aJjaud Ha OTHOLIEHHE 0OBEMOB U IIOIAAel TTOBEPXHOCTEH MOT00HBIX

¢buryp.

B nosceonesnoii sicusnu u npu uzyyeHuu Opyeux npeomemos:

COCTaBJISITh C UCIOJIb30BAHUEM CBOWCTB I'€OMETPUUYECKUX PUTYD
MaTeMaTUYeCKUEe MOJIENHN JIJIsl pelIeHus 3a/1ad MPaKTUYECKOro Xxapakrepa
¥ 33/1a4 U3 CMEKHBIX AUCLMILINH, UCCIEN0BATh MOJy4YEHHbIE MOJIEIH U
MHTEPIPETUPOBATH PE3YJIbTAT

umems npedcmasienue o NIOWAOU OPMOLOHAILHOL
npoexyuu,

uMemb npedcmasienue 0 mpexepanHom u
MHO20SPAHHOM Yelie U NPUMEHSIMb CEOUCMBA NIAOCKUX
Vel08 MHO202PAHHO20 Yeld NPU PeueHuu 3a0ay,
uMemsb npeodCcmasieHus 0 npeoopas’08anuu n00ooOus,
20MOmemuu u ymMems NPUMEHsIMb UX NPU peueHuu
3a0ay;

yMemb peuams 3a0ayu Ha Ni0CKOCMU Memooamu
cmepeomempui,;

YMemb NPUMEHAMb QOPMYIbl 06bEMO8 NPU peueHUU
3a0a4
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Bexkmopuot u

BJ'IaIleTI) IMOHATUSAMU BECKTOPBI 1 UX KOOPAWUHATHI;

—  Hocmuocenue pezyromamos pazoena |,

KoopOunam YMETb BBIIOJHATH ONEPALUK HaJl BEKTOPAMH; —  HaxoOumwv 00veMm napannenenuneda u mempasopa,
L HCI0JIb30BAaTh CKAJIAPHOE IIPOU3BEIEHNE BEKTOPOB IIPU PELICHUH 3a/1a4; 3A0AHHBIX KOOPOUHAMAMU CEOUX BEPULLH,
npocmpanc MPUMEHSTh YPaBHEHHUE TIOCKOCTH, (POPMYITYy PACCTOSIHUS MEXIY — 3a0as6amv npAMYyIO 8 NPOCMPAHCMEE;
mee TOYKaMH, ypaBHEHHE cephl PH pEICHUH 3a/1a4; —  HaAxooumv paccmosiHue om moyku 00 NI0CKOCMU 8
MIPUMEHSATH BEKTOPHI U METO/I KOOPAMHAT B IPOCTPAHCTBE MIPHU PEUICHUU cucmeme KOOpOUHam,
3a1a4y —  HAX00UmMb paccmosiHue mMexHcoy CKpeuusaouuMucs
NPAMBIMU, 3A0AHHBIMU 8 CUCmeMe KOOPOUHAM
Hcmopua MMeTh npeacTaBieHre O BKIIAJIE BBIAKOMIMXCI MATEMATUKOB B pasButue | Jocmuoicenue pesynomamos pasoena |l
Mamemamuk HayKH;
u MIOHUMATh POJIb MAaTEMATHKHU B pa3BUTHH Poccun
Memoowt Hcnonb30BaTh OCHOBHBIE METOBI IOKA3aTENLCTBA, TPOBOIUTH —  Jlocmuoicenue pesynomamos pazoena ll;
mMamemamux JI0Ka3aTeNbCTBO U BBIMOIHSATH OMPOBEPIKEHUE; —  NpUMeHAmb MamemMamuyeckue 3HAHUs K UCC1e008aHU0
u

[IPUMEHSATh OCHOBHBIE METO/IbI PEILIEHHS] MaTeMaTUYECKHUX 3a/a4;

Ha OCHOBE MaTeMaTH4YECKNX 3aKOHOMEPHOCTEW B IPUPOE XapaKTEePHU30BaTh
KpacoTy U COBEpPLICHCTBO OKPYXAIOIEro MUpa U MPOU3BEICHUI HCKYCCTBA;
MIPUMEHSATH MPOCTENIIINE IPOrPaMMHBIE CPEACTBA U AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIIEHUU MaTeMaTHYECKHX 3a/1a4;
MOJTb30BAThCS PUKIIAHBIMH ITPOTPAMMaMH M POTpaMMaMUA CHMBOJIBHBIX
BBIYUCIICHUH JIJIS1 KCCIIEIOBAHUS MaTEMaTHUECKUX 00bEKTOB

OKpYIHcarouieco Mmupa (Mooeauposarue husuiecKux
npoyeccos, 3a0a4u IKOHOMUKU)
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1.4. KosinyecTBO 4aCOB HA MporpamMmy 001meo0pa3oBareibHON y4eOHO! AMCUMILIMHBI:
00BbeM 0Opa3zoBaTenbHOM Harpy3ku Becero - 471 yacos,

yueOHast Harpy3Ka BO B3aUMOJEWCTBUHU ¢ mpernojaasarenem 314 yacos

2. CTPYKTYPA U COAEPKAHUE

OBIIEOEPA3OBATEJBHON YYEFHOM JJUCHUILIUHBI

2.1. O0bem o00mHICO0Opa3OBaTE/JbHON Y4eOHOW MUCUMILIMHBI M BH/IBI Y4eOHOU
HATPY3KH

Bun yuyeOHoii padoThl Oovem uacos

Oopa3oBaresbHasi Harpy3Ka (Bcero) 471
CamocrosiTesqibHasi padora 157
Y4yeOHasi Harpy3ka BO B3aMMOAEHCTBHM C IpenogaBaTejieM 314
(Bcero)
B TOM YHCJIE:

71a00paTOpHbIE 3AHITUS He

npedycmompennl

PAKTUYECKUE 3aAHITHUS 20

[IpakTHyeckasi mOArOTOBKa 20
Koncynbranuu 32

Hmoeosas ammecmayus 6 QbOPMe IK3AMEeHA




2.2. TemaTruveckuii IJIaH U coAep:KaHue 0011e00pa3oBaTe/ibHON yueOHou nucuuiuinabl KMATEMATHUKA»

HaumenoBa | Codepircanue yuebnozo mamepuana u popmol op2anuzayuu . = | Aocmuzaemvie pesynvmamer o0yuenusn

HHe deamenvHocmu 00yUaWUXCA el §E

pasiesioB u 2 § g g

TeM C = » 8

1 2 3 4

IloBTopenue | Conep:xxanne yueOHOro Mmarepuasia 16
Pemenue 3aa4 ¢ UCMOJIb30BaHUEM CBOWMCTB YHMCENl U CHCTEM CaMOCTOSITEIILHO OIpEeAEIATh LeJIH, 3a/1aBaTh
CUMCIICHUS], AEIUMOCTH, A0JIeH U YacTel, NPOLIEHTOB, napamMeTpsl W KPUTEPUH, IO KOTOPHIM MOKHO
MozyJiel uncen. Perienue 3a1a4 ¢ MCIoJib30BaHUEM CBOWCTB OIPENENNUTD, YTO 11eJIb JOCTUTHYTA;
CTeleHel U KOpHel, MHOTO4JICHOB, TPeo0pa3oBaHmit UCKATh M HAXOIUTH 0000IIEHHBIE CIIOCOOBI pelIeHuUs
MHOTOYJICHOB U JIpOOHO-paIlOHATILHBIX BBIPAKEHUN. 3a/1a4, B TOM YUCJIE, OCYILECTBIIATh PAa3BEPHYThIM

WH(OPMAITMOHHBIN MOUCK U CTABUTH HA €T0 OCHOBE

Monyns uyncia 1 ero cBoiicrsa. Pemenue 3aa4 Ha 1BM)KEHHE HOBbIE (y4eOHbIE U TO3HABATENIbHbIE) 33]1a4H;
U COBMECTHYIO paboTy, CMECH U CIIJIaBbl C TOMOLIbIO
JMHEWHBIX, KBaJIPATHBIX U APOOHO-PALlMOHAIILHBIX YPaBHEHHM BBIMOJHATH BBIYMCICHUS U TpeoOpa3oBaHUs
U UX CUCTEM. BBIPAKEHUH, COJlepKalnX JeHCTBUTEIbHBIE Yncha, B
Pemenune 3aa4 ¢ HOMOIIbIO YHCIOBBIX HEPABEHCTB U CUCTEM TOM YHCJIE KOPHU HATypaJbHBIX CTENECHEH;
HEpaBEHCTB C OJJHOW IIEPEMEHHOM, C TPUMEHEHUEM NPUMEHATH IIPU PEHICHUH 3a/1a4 TpeoOpa3oBaHus
M300pakeHUs YHCIIOBBIX ITPOMEKYTKOB. rpaduKoB (HYHKIIHIHA;
Perenue 3agau ¢ UCMOJIb30BAHUEM YHUCTIOBBIX (DYHKINN U UX BJIAJIETh IOHATUAMM YHCIIOBAs M1OCIIE0BATEIbHOCTD,
rpa¢ukoB. Vcrnonap3oBaHue CBOMCTB U rpaHKOB JIMHEHHBIX U apudmMernueckas ¥ reoMeTpruIecKast Iporpeccus;
KBaJPaTUYHBIX (PYHKIHM, 0OpaTHOM MPONOPLHOHATIFHOCTH U MPUMEHSITh P PEUISHUH 33]1a4 CBOMCTBA U MPU3HAKU
bykim Y = \/; . Tpadmueckoe peiienue ypasHenuii u apu(mMeTnuecKkol U reoMeTpUYECKON Mporpeccuil.
HEpPaBEHCTB.
Hcnons3oBanue onepaiui Haj MHOXECTBAMH U
BbICKa3bIBaHUAMU. [IpuMeHenue npu penieHnu 3aad CBONCTB
apru(pMETHIECKON U Te€OMETPHIECKOM IMPOrpeccuu,
CYMMHUPOBaHUS OECKOHEUHOUN CXOIAIICHCS TEOMETPUIECKON
IPOTPECCHH.
CamocTosiTesbHasi paboTa 8
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Coobmienne «MaTtemaTka B Moel ipodeccum»
Hanucats pedepar «Mcropus pasBuTHs 4ucia»

IIpakTnueckas padora

Nel Pemenue 3amad ¢ MCIOJIB30BAHUEM CBOMCTB CTCIICHEH,
KOpHEH , MPOLICHTOB)
Ne2 «Penrenue 3a1a4u Ha IBU)KEHHE U COBMECTHYIO paboTy»

JlaGopaTropHnasi pabora

IIpakTHYecKast MOATOTOBKA

Pa3zgen 1 DueMeHnTsl TEOpHH MHOKECTB M MATEMATHYECKOM

16

JIOTHKHU.

Tema 1.1 Coaepxxanue y4eOHOIro Mmarepuajia 16

DJ1eMEeHThI OCYIIECTBIISITh JICIOBYI0O KOMMYHHKAIIHIO KaK CO
Teopuu MHoxecTBa (4MCIIOBbIE, TEOMETPUUYECKUX (PUTYP). CBEPCTHUKAMH, TAK M CO B3POCIEIMHU (KaK BHYTPH
MHOZKECTB U | XapaKTepUCTHUECKOE CBOMCTBO, 2JIEMEHT MHOXKECTBA, 00pa30BaTeIbHON OPraHU3aLNN, TaK U 32 ¢e
MaTEMATHYE | ycToe, KOHEYHOE, OECKOHEUHOE , CUCTHBIC M HECUCTHBIC npeenaMu);

CKOit MHOKECTRO. Pa3BepHYTO, JOTMYHO M TOYHO U3JIaraTh CBOIO TOUKY
JIOTUKH. 3pEeHUs C NCIOJIB30BAHUEM aJIeKBATHBIX (YCTHBIX U

Crnoco06s! 3aanus MHOkeCTB [ToamMHO)KecTBO. OTHOIICHHS
NPUHAAJICKHOCTH, BKIFOYEHUs, paBeHCcTBa. Onepanuu Haj
MHO>KECTBaMHU.

Kpyru Diinepa. IlepBbie npencraBiaeHuss 0 MHOXKECTBE
KOMILIEKCHBIX YHCEN.

WcTruHHBIE U TOKHBIE BBICKA3bIBAHUSA, OTIEPALIUN HAl
BBICKa3bIBAHUSAMHU. CBSI3b BHICKA3bIBAHUN C MHOYKECTBAMHU.
KBaHTOpHI cyliecTBOBaHUS U BCEOOITHOCTH.

3aKoHbI JIOTUKU. Penienne nornueckux 3aaay ¢
MCI0JIb30BAaHUEM KPYTOB Ditsiepa. YMO3aKIIOUEHHUS.
O6ocHOBaHMS U 10KA3aTEILCTBO B MaTeMaTuke. TeopeMbl.
Bunbsl MmaTemaTaeckux yTBepxkaeHui. IIpuzHak u cBONUCTBO,
HEOOXOAMMBbIE IOCTATOUYHbBIE YCIOBUS

MMACbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

HAaXOJWTh M TPUBOAUTH KPUTUUYECKHE apryMEHTHI B
OTHOUIEHUM JEHCTBUUN U CYXIECHHUH JPYTroro; COKOWHO
Y Pa3yMHO OTHOCHUTBHCA K KPUTHYECKHM 3aMEYaHUSM B
OTHOIIEHUH COOCTBEHHOT'O CYXICHUS

CBO0O/IHO OTIEPHPOBATH? MOHATUAMH: KOHEYHOE MHOKECTBO,
9JIEMEHT MHOYKECTBA, ITOJIMHO)KECTBO, IIepeceueHne, 00beANHEHNE
1 pa3HOCTh MHO>KECTB, YHCIIOBBIE MHOXKECTBA Ha KOOPAWHATHON
MIPSIMOM, OTPE30K, HHTEPBAJ, OJTYHHTEPBAJ, HPOMEXYTOK C
BBIKOJIOTO# TOYKO#, Tpauueckoe MmpeACTaBlIeHHe MHOXKECTB Ha
KOOPAMHATHOM IJIOCKOCTH;
3a7aBaTh MHOJKECTBA IIEPEUMCICHHEM H XapaKTEPUCTUIECKUM
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CamocTosiTesbHasi padoTa
[ToaroroButs npe3eHTaIup. «MHo)ecTBa. 3aKOHBI JTOTHUKU

TpeHuHT 1o peleHnto 3aaa4 «PemeHne JIOrH4ecKux 3aaad C
MCI0JIb30BAaHUEM KPYyToB Dilnepa»

IIpakTHueckue padoThl

JlaboparopHas padora

IIpakTHYeckast MOATOTOBKA

CBOMCTBOM;

OIEpUpPOBATH TMOHATHSIMH: YTBEpXKIIEHUE, OTpULIAHUE
YTBEPKACHUS, HUCTUHHBIE U JIOKHBIE YTBEPKIACHUS, IPUYMHA,
CJICZICTBUEC, YACTHBIN CITydail 00IIEero yTBEepKACHUS, KOHTPIIPUMED;
MIPOBEPSATH MPUHAJICKHOCTD AJIEMEHTA MHOXKECTBY;

HAXOJUTh MEpeceucHre U OOBCAMHECHHEC MHOXKECTB, B TOM YHCJIC
MPEJCTABICHHBIX Tpaduyeckn Ha YHCIOBOMH TNpsIMOW H Ha
KOOPJAMHATHOM IJIOCKOCTH;

NPOBOJMTH JIOKa3aTelbHbIE pAacCy)KACHHS JJIsi  OOOCHOBaHUS
HMCTUHHOCTH YTBEPKJICHUM.

B noBcenHeBHOM XKU3HU U IIPY U3YYEHUU IPYTUX NPEIMETOB:
HCII0JIb30BATh YMCIIOBbIE MHOKECTBA Ha KOOPAMHATHOM NpPSAMON U
Ha KOOPAMHATHOM IUIOCKOCTH VISl ONMCAaHMs PEaIbHBIX IPOLECCOB
U SIBJICHUIA;

IIPOBOIUTH  JIOKA3aTElbHBIE  PACCYXKACHUS B CUTYyaUUsX
IIOBCEIHEBHOM JKM3HMU, [TPU PELIEHUU 3a/1a4 U3 IPYIUX IPEIMETOB

Paznen 2 CreneHHasi, noka3zarejbHass W Jorapupmudeckas

dynknnn.

36

Tema2.1
CreneHHnas
bynxuus

Coaep:xanne yue0HOro marepuaia

10

CremneHsb ¢ ICHCTBUTEIIBHEIM OKa3aTeIeM, CBOHCTBA
CTETIEHHU.

CrenenHas GyHKIUS U €€ CBOICTBA U rpaduk. Bzaumuo
obpatHble pyHKIMH ['paduiki B3aMMHO 0OpaTHBIX (GYHKIUH.
HppanyoHaiabHble ypaBHEHUS.

Pa3sBEPHYTO U JIOTKMYHO HU3JIaraTb CBOIO TOUKY 3pCHUA
C UCIIOJIBb30BaHUCM aJCKBAaTHBIX (YCTHBIX n
HI/ICBMGHHBIX) SI3BIKOBBIX CPCACTB;

BBIXOJUTD 3a pPaMKH yqe6Hor0 npeamMeTra nu
OCYHICCTBJIATDH HCHCHaHpaBHGHHBIﬁ ITOHUCK

CamocTosiTesibHasi padoTa
TpeHuHT 10 BBIMOJIHEHUIO yrpaxkHeHUuH «CTeneHu, CBOMCTBA
CTEIIeHEN»

BO3MOYKHOCTEH JJIS IIMPOKOr0 IMepeHoca CPECTB U
CII0c00O0B [EHCTBUSL,

CaMOCTOATCIIBHO OHpeI[CJIﬂTB e, 3agaBaThb
HapaMeTpBI n KpI/ITepI/II/I, 110 KOTOpLIM MOXXHO

IIpakTnuyeckas padora

OIpCACIIATh, YTO LCJIb JOCTUTHYTA

JlabGopaTopHas padora

BJIQJICTh MIOHATUEM CTeTleHHasl (DYyHKIIHS; CTPOHUTD ee

IIpakTHYeckas MOATOTOBKA

rpaduk U yMeTh IPUMEHSTh CBOMCTBA CTEIIEHHOM
(GYHKIMM IPU pEeLISHUH 3a]1a4;

OBJIJIETh OCHOBHBIMM THUITAMH M PpallMOHAIbHBIX,
CTENIEHHBIX YPaBHEHUI U HEPABEHCTB U CTaHAPTHBIMU
METOAAMM UX PEHICHUH U IPUMEHSATh UX IPU pEIICHNUN
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3ajay;
BBINOJIHATD CTaHAAPTHBIE TOXKAECTBEHHbIE
npeoOpa3oBaHUsl TPUTOHOMETPHUECKHUX,
Jorapu(pMUYECKUX, CTEIEHHBIX, HPPAL[TOHAIBHBIX
BBIPAKECHUU.

BBINOJIHATH CTaHAAPTHBIE TOXKAECTBEHHbIE
npeoOpa3oBaHUs CTETICHHBIX, HPPaIlOHATIBHBIX
BBIPaKCHUU.

Tema 2.2 Coaepxanne y4eOHOIro Mmarepuajia 8
ITokasatensH | [TokaszarenbHas GpyHKIMS U €€ CBOWCTBA U rpaduk. Yucio € u OUCHHUBATH PECYPCEL, B TOM HHCIE BPEMS H JIPYIie
ast yHKuMs | pynkums y =e*. IIpocreiimme nokasatebHbIE YPABHEHHS U Eif:;g:ﬁg:;i;f;c Yperl, HEOOXOMIMbIE JUTH JOCTILKCHI
HCPABCHCTBA HaxXOJUTh U IPUBOJUTH KPUTHYCCKHUC apIyMCHTHI B OTHOILICHUM
JACUCTBUU U CYKIACHUU APYTOro;
CamocTosTenbuas paGora 4 L
TpeHUHT M0 pelIeHU 0 YPABHEHHUI M HEPABEHCTB
IIpakTuyeckas padora BJIQJICTh MTOHSATUSMHM TIOKa3aTelbHast yHKIHs,
JlaGopaTopnas paéora AKCIIOHEHTA; CTPOUTH UX TpaUKH U YMETh IPUMCHSITh
IpakTHYecKas MOATrOTOBKA CBOMCTBA MOKa3aTEIbHON (QYHKIIMH MIPH PEICHUN
3ajad;
OBIIaJICTh OCHOBHBIMH TUIIAMHU MOKa3aTEIbHbIX
ypaBHEHUI U HEPaBEHCTB U CTaHAAPTHBIMHU METOaMU
UX PELIEHUI U MPUMEHSTh UX NIPU PELICHUH 3a/1ay;
Coaep:xanue yueOHOro MaTepuajia 18
Tema 2.3 Jlorapugwm, coiictBa norapudma. JlecaTnaHbli 1
Jlorapudmud | HaTypansHbli gorapudm. [IpeodpazoBanue OpPraHHU30BbIBATh 3P PEKTUBHBIN TOMCK PECYPCOB,
eckas norapumuyeckux BoipakeHuil. Jlorapupmuueckue HEOOXOAUMBIX JUIsl JOCTUXKEHUS IOCTaBICHHOM Liey;
byHKIHS ypaBHEHHS U HepaBeHCTBA. Jlorapudmudeckas QyHKIUSA U e BBICTPaNBaTh HHIWBHIYaIbHYIO 00pa30BaTEIbHYIO
CBOIiCcTBa U rpaduK. TPAEKTOPHIO , YUUTHIBAS OTPAHUYCHUS CO CTOPOHBI
JIPYTUX YYaCTHUKOB M PECypCHBIC OTPaHHYCHUS;
CamocTosiTesbHast paboTa 9 pacrno3HaBaTh KOH()IMKTOT€HHbIE CUTYallul U

[TpakTrueckas pabota «CBoiicTBa JoraprupmoB»

MPeAOTBpAIIaTh KOH(DIMKTHI 10 UX aKTUBHOU (a3bl,
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IIpakTHyeckne padoThI

BBICTpanBaTh J€JIOBYIO U 00Pa30BaTEIbHYIO
KOMM YHUKAITHIO.

BJIQJICTh MIOHATUEM JIoTapupMudeckas GyHKIIHS;
CTpOHTH ee TpaduK U YMETh TPUMEHSATH CBOMCTBA

JlabGopaTopHas padora

Jorapu(pMudeckoi PyHKIIUU MTPU PEIICHUH 3a/1a4;
OBJIJICTh OCHOBHBIMH THUIIAMH JIOTapu(PMUICCKHIX,

IIpakTHYeckas MOArOTOBKA

ypaBHEHUI U HEpaBEHCTB U CTaHIAAPTHBIMU METOaMHU
UX pelIeHUI U MPUMEHSTh UX MPU PELICHUH 3a/1a4;
BBINOJIHATH CTAaHAAPTHBIE TOXKIECTBEHHbBIE
npeoOpa3oBaHus JIOrapu(PpMHUUECKUX BbIPaXKECHHUM.

Pasznen3 IlpsimMble M IVIOCKOCTH B POCTPAHCTBE 34
HOBTOpe Pemienue 3aau ¢ UCoab30BaHUEM CBOMCTB (DUTYp Ha 10
HHe IIOCKOCTH. Perrenne 3aaa4 Ha J0Ka3aTCJIbCTBO U IMTOCTPOCHUC HaxXoAWuTb U MPUBOAUTHE KPUTUUCCKUC apr'yMCHTEI B

KOHTpIpuUMepoB. [IprMeHeHne TpoCTeU X JTOTHUECKUX
npaBuJ. Pelienre 3a1au ¢ UCIOIb30BAHUEM TEOPEM O
TPEYroJbHHUKAaX, COOTHOLIEHUH B IPSIMOYT OJIbHBIX
TpeyrojbHHUKaX, (aKTOB, CBI3aHHBIX C YETHIPEXYT OJIbHUKAMHU.
Pemenue 3a1a4 ¢ HCIIOIB30BAaHUEM I'PaJyCHOM MEpPHI yria
Pemenue 3agau ¢ ucnosnb3oBaHueM (akToOB, CBI3aHHBIX C
OKpPY)KHOCTSIMU. Pelrenue 3a1au Ha U3MEPEHUs Ha MJIOCKOCTH,
BBIUHCIICHHUS JJIMH U IUIOIIAAEH.

OTHOIIEHUU JECUCTBUI U CYXKJECHUN

JPYTOro; CIIOKOMHO M Pa3yMHO OTHOCHTBHCS K
KPUTHYECKUM 3aMEUaHUsIM;

pPa3BEpPHYTO, JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C
WCIOJIb30BAaHUEM a/IeKBATHBIX (YCTHBIX U

MTCbMEHHBIX )SI3bIKOBBIX CPE/ICTB;

MIPU OCYIIIECTBIICHUU TPYIIIIOBOM PabOTHI OBITH KaK
PYKOBOJUTENEM, TaK U YWICHOM KOMaH/Ibl B Pa3JIMYHBIX

CamocrosiTesbHas padora
Brimonauts TPCHUHT 11O PCIICHUIO 3aJda4

poJIsIX;

yMeTh QOPMYIUPOBATH U JOKA3bIBATh T€OMETPHUECKHE

IIpakTnueckas padora
II.P Ne 3 Pemenue 3a1a4 Ha U3MEpPEHUS Ha IIJIOCKOCTH,

BBIYMCIICHHUS AJIMH U IJIOIIAJEH.

YTBEPKIICHUS;

BIIJICTh IIOHATUAMU CTEPEOMETPHUH: IIPU3MA,
napajuieNenunen, nupamuaa, TeTpaap;

UMETH IIPEJICTaBJICHUs 00 aKCUOMaX CTEPEOMETPUU U

JlaGopaTopHnas paéora

CICACTBUAX U3 HUX U YMETb IPUMCHATDH UX IIPHU

IIpakTHyeckas NOAr0OTOBKA

pelieHnu 3a1ay;
YMETh CTPOUTH CEUCHHSI MHOT'OT'PaHHUKOB C
WCIOJIb30BaHUEM PA3JIMYHBIX METOJIOB, B TOM YUCIIE U

25




METOoda CJIICIOB,
HUMCETH IMPEACTABJICHUEC O CKPCIIUBAIOIINUXCS ITPSAMBIX B

Tewma 3.1
IIpsimble n
IJIOCKOCTH B
IIPOCTPAHCTB
e

Coaep:xxanne y4e0HOro Mmarepuaia

24

IMPOCTPAaHCTBE U YMETh HAXOJUTH YI'OJI U PACCTOSIHHUC
MCKIY HUMHU,

Harnsannas crepeomerpus. [Ipu3ma, napannenenunen,
nupamuja, TeTpa’p.

OCHOBHBIE ITOHATHUS TEOMETPUH B IPOCTPAHCTBE. AKCHOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX.

ITocTpoeHue cedeHnii MHOTOTPaHHUKOB METOJIOM CJIEJIOB.
[lentpansHOe npoekTupoBanue. [loctpoenne ceueHuii
MHOT'OTPaHHUKOB METOJIOM MPOEKIUH.

CkpemmBaroiyecs npsMble B IPOCTPAHCTBE. YTOJI MEXIY
HUMH..

Teopembl 0 NapauIeaIbHOCTH MPAMBIX U INIOCKOCTEHN B
npoctpancTse. [lapannenbsHoe IpOEKTUPOBAHUE U
nzoopaxxenue uryp. [lepneH UKy IIpHOCTD NIPAMOKN U
mI0ckocTu. OpTOroHaIbHOE

npoektupoBanue. Hakinonnsie u npoekuuu. Teopema o Tpex
NEpIEHIUKYJIApax.

Paccrosinus Mmexny ¢urypamu B mpoctpanctse. Oommit
NEepHEeHANKYIISP IBYX CKPEIIMBAIOIIMXCS MPSIMBbIX.

Vbl B ipoctpaHcTBe. llepneH iuKyIIsipHbIE TUIOCKOCTH.

HIPUMEHSATH TEOPEMBI O MAPAIIEIbHOCTU MPSMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE MPH PEIIEHUH 3a/1a4;
YMETh MPUMEHSTH MMapauIeIbHOE MPOCKTUPOBAHUE IS
u3zo0paxxenus uryp;

YMETh MPUMEHSTh MTEPICHINKYISIPHOCTH MPSMOU U
IUTOCKOCTH IIPY PELICHUH 3a/1a4;

BJIAJIETh OHATHSMHU OPTOrOHAIBHOE MPOSKTHPOBAHHUE,
HAKJIOHHBIE ¥ UX MTPOEKLUH, YMETh IPUMEHSTH TEOPEMY
0 TpeX MepIeHIUKYJIsIpax Py PelIeHNH 33/1a4;

BJIQJIETh NOHATHAMH PacCTOSHHE MEXKAY (UTypaMH B
IPOCTPAHCTBE, OOIINI NEPIEHUKYIISIP ABYX
CKPELIMBAIOIINXCS TPSMBIX U YMETh IIPUMEHSATh UX IIPU
peleHnH 3a1a4;

BJIAJICTh TIOHATHEM YTOJl MEXIY IMPSIMOU U MIOCKOCTHIO
¥ YMETh IPUMEHSTD €ro MpH peIIeHUH 3aj1ay;

BJIAJCTh MOHATHAMHU JIBYT'PAHHBIN YTOJ, YTOJI MEX1y
IUTOCKOCTSIMH, TIEPIICHIUKYISIPHBIE TIIIOCKOCTH B YMETh
NPUMEHSTh UX IIPU PEIICHUH 33]1a4;

CamocrosiTesbHas padora

[ToaroroBurs pedepar no teme « [lapamiensHoe
IPOEKTUPOBAHUE U €r0 CBOMCTBa»

Pemuts 3anaun no Teme «llepneHauKyassp U HaKJIOHHAs»

12

IIpakTnuyeckas padora
I1.PNe4 «B3aumHoe pacrosokeHue NpsMbIX U MJI0OCKOCTEHN B
IIPOCTPAHCTBE»

JlabopaTopuas paéora
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IIpakTHYeckas MOATOTOBKA

Pa3nen 4 BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

18

Tema 4.1
BekTops! u
KOOPAUHAT
bl B
NPOCTPAHCT
Be

Conep:xkanue yueOHOro MaTepuajia

18

BekTope! u koopauHaThl. CymMMa BEKTOPOB, YMHOXEHUE
BEKTOPA Ha YNCJI0. YTOJI MeX1y BekTopamu. CKasipHOe
IIPOU3BEICHHE.

VYpaBHenue ninockoctu. Popmysia pacCTOSHUAS MEKIY
TOYKaMH. Y paBHEHHE CQEPBL. J[udiceHiis 6 npocmpancmee.
napanienbHblii NepeHoc, CUMMEMPUS OMHOCUMENbHO NAOCKOCTU,
YEHMPATbHAS CUMMEMPUL

IIpakTHueckas padora

CamocTosiTesibHasi paboTa

CocTraBUTb BOIIPOCHI 11O TeMe «BekTopb»

BbIMOMHUTE AOMaIIHIO KOHTPOJIBbHYIO paboTy «BekTopbi»
Pedepat «lIpssmoyromnbHas cucrema KOOpJHHAT B
IIPOCTPAHCTBEY.

JlabopaTopHnasi paéora

HpaKTI/I‘IECKaH noaAroToBKa

CAMOCTOSITEJIbHO ~ ONPEAENATh  LENW,  3aJaBaTh
apaMeTpsl U KpPUTEPHUH, IO KOTOPbIM MOXXHO
OIpeNeNsTh, YTO 11eJb JOCTUTHYTA,

KPUTHUYECKH  OLEHUBATh U  HHTEPIPETUPOBATH
MHGOPMALMIO C pa3HBIX MO3ULUH, pacro3HaBaThb MU
¢uKcupoBaTh INPOTUBOpPEUUS B HH(OPMALMOHHBIX
HCTOYHHKAX;

OCYILECTBJIATh JIEJOBYH0O KOMMYHHKAIMIO Kak CO
CBEPCTHUKAMH, TaK M CO B3POCIIBIM;

Bragers NOHATHAMHU BEKTOPBI U UX KOOPAMUHATHI;
YMETh BBINOJHATH ONEPALMHU HaJl BEKTOPAMH;
HCI0JIb30BaTh CKAJIIPHOE IPOU3BEIEHUE BEKTOPOB IIPU
pEILIEHNUH 3a/1a4;

IPUMEHSATh ypaBHEHHE MJIOCKOCTH, (OPMYJITy
PacCTOSIHUS MEX/Ty TOUKaMH, YypaBHEHHUE c(hephl pH
pelIeHnH 3a/ay;

IIPUMEHATH BEKTOPBI U METOJ KOOPAUHAT B
IIPOCTPAHCTBE IIPHU PELIEHUU 3314

Paznen S OcHOBBI TPUTOHOMETPUH

72

Tema 5.1
Tpuronomer
puyeckue

bopmyIbl

Conep:xkanue yueOHOro MaTepuajia

22

PannanHas Mepa yria, TpUrOHOMETpHYECKast OKPYKHOCTb.
Tpuronomerpudeckre QyHKINN Yuces U yTiioB. DopMyIibl
MIPUBEJICHUS, CIIOKEHUSI TPUTOHOMETPUYECKUX (DYHKIUH,

CTaBUTh W (OPMYIHUPOBATH cOOCTBEHHbIE 3afaydl B
00pa30BaTeNbHOMN AeSTEIbHOCTH 1 )KU3HEHHBIX CUTYAIHIX;
MpH  OCYIIECTBIICHUM TpPYNIOBOH paboThl OBITH  Kak
PYKOBOJMTEJEM TaK U YJIEHOM KOMaH/bI B Pa3HbIX POJIIX;
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(dopMyJibl IBOMHOIO U MIOJIOBUHHOI'O apr'yMEHTa.
[TpeoOpazoBaHue CyMMBbI, pa3HOCTH B IPOU3BE/ICHUE
TPUTOHOMETPUYECKUX (PYHKIHM, 1 HA000POT.

- BBIIIOJIHATE CTAHAAPTHBIC TOXKIACCTBECHHBIC

npeoOpa3oBaHUs TPUTOHOMETPHUECKHX,

CamocrosiTeqbHas padora 11 BBIPAYKEHHIA.
Coobmienue «McTopus co3aaHusi TPUTOHOMETPHH
[TpakTueckas pabota «OCHOBHBIE TPUTOHOMETPUUECKHE
ToKJIecTBa. DOPMYJIIBI TPUBEICHUS
IIpakTuueckas padora
JlabopaTopHasi pabora -
IIpakTnyeckas NoAroTOBKa -
Tema 5.2 Coaepixanue y4eOHOIro Mmarepuajia 22
Tpuronomer Br16upath myTh JOCTHXKEHUS 1IN TUIAHUPOBATH
pudeckKue Tpuronomerpuueckue ypaBHeHus. OqHOPOAHbIE pEIIeHHE MOCTABICHHBIX 3a/1a4, O TUMHU3UPYS
YpaBHEHUS U | TPUTOHOMETPUYECKUE YpaBHEHUs. Pelenne npoctenmmx MaTEepHUaIbHbIC U HEMATEPHUaAIbHBIC 3aTPATHI,
HEPABEHCTBA | TPUTOHOMETPUYECKUX HepaBeHCTB. [IpocTeliime cucTeMbl pacrno3HaBaThb KOH(I)JIHKTOFGHHBIG CUTyalluu U
TPUTOHOMETPUUIECKUX ypaBHCHHﬁ. npeaoTrBpamaTb KOH (l)JII/IKTBI J0 UX aKTUBHOM (1)3.3]31,
BBICTPAaUBaTh JICJIOBYIO U 00pa30BaTEIbHYIO
CaMocTosITebHAS PaGoTa 11 KOMMYHHKALIHIO, n30erast TMYHOCTHBIX OI€HOYHBIX
TpPEHUHT 110 PEIIEHHIO TPUIOHOMETPUUECKHX ypPaBHEHHI CYXICHHH,
IIpakTuyeckas padora
BJIaICHUC CTaHapTHbIMU InpueMamMu pemeHuAd
TPUTOHOMETPUYCCKNX YPABHCHUU U HCPABCHCTB, UX CUCTCM;
HCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTCPHBIX MNpOrpamMMm, B TOM
JlaboparopHas pabora YHCIIe JUTS TIONCKA MYTH PEIICHUS U WILTFOCTPAIMN PEIICHHS
IIpakTHyeckas NOAroOTOBKAa YpaBHEHHI U HEPABCHCTB,
Tema 5.3 Coaepxxanue y4eOHOIro Mmarepuajia 28
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Tpuronomer CaMOCTOSITEITHHO ONpeNeNATh  IEJIH, 3a1aBaTh
pUYecKue Hymu ¢pyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, napameTpsl U KPUTEPHH, TI0 KOTOPHIM MOXKHO
GYHKIHH.. MOHOTOHHOCTh. HanbomnpIiee 1 HauMeHbIIee 3HaYCHUE ONIPEIENATh, YTO [IEJTb JOCTUTHYTA;
¢byukuuu. [lepuoanueckne GyHKIIUU ¥ HAUMEHB I TTEPHO/. KPUTHYECKH  OIEHWBAaTh U  HHTEPIPETUPOBATH
Yernsie u HeueTHbIe QyHKIMA. [IpeoOpazoBanus rpadukoB uH(pOPMAIIMIO C pa3HBIX MO3UIUH, paclno3HaBaTh U
GYHKIMIA: CIBUT, YMHOXKEHHUE Ha YHCIIO, OTPAKEHHE buKCcUpoBaTh TMPOTUBOpPEUUss B HH(POPMAIIMOHHBIX
OTHOCHUTEITFHO KOOPIMHATHBIX Oceil. TpuroHomeTpuieckue HUCTOYHHUKAX;
(YHKIMH YU CIOBOroO aprymenTa Yy =COSX, Y =SinX, OCYIIECTBISATh  JCNOBYI0 KOMMYHHKAIMIO Kak €O
y=tgX, y=ctgX. CoiicTsa u rpadpuku CBEPCTHUKAaMH, TaK M CO B3POCIIBIM;
TPUTOHOMETPUYECKUX (PYHKIUH.
OOpaTHbIE TPUTOHOMETPUUECKUE (PYHKIIUU, UX IJIaBHbIE
. Brnagets NOHSITHSIMH: 3aBUCHIMOCTD BEIIUYUH, (PYHKIIHS,
3Ha4YeHMsl, CBOMCTBA U T'paUKH.
apryMeHT U 3HaueHue QyHKIUU, 00JIaCTh ONmpeneneHus
CamocTosiTesbHasi padoTa 14 o
¥ MHO’KECTBO 3Ha4eHUI QYyHKIUU, TpaduK
- BemonauTs rpaduueckyro padbory
. 3aBUCUMOCTH, TpapuK PYHKIIUHU, HYJIH (QYHKIIHH,
« IToctpoeHue rpaduKoB pa3iMUHBIX (QYHKIUH C
. MPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3pAacTaHUE Ha
MOMOIIBI0 MTPEOOPa30BAHMIN
= 5 5 YHCIOBOM MTPOMEKYTKE, yOBIBAHUE HA YHUCIIOBOM
N[;a(llc)anecxaﬁ pabora 5 IPOMEXYTKE, HanOoJIbIlIee 1 HANMEHbIIIEe 3HAUYCHHE
o
2> TOYHKIHMOHAJIBHBIC IIPEOOPAsOBAHMA (GYHKIIH HA YUCIIOBOM POMEKYTKE, IEPUOIIY eCKast
JlaGopatopuas paota N (byHKIHS, IEpHOJ, YeTHASI U HeYeTHAsI PYHKIIUU; YMETh
5 PUMEHSITh 3TU MTOHSTHS TIPH PEIICHUHN 3a]1aY,
IIpakTiieckas MOAroToBKa BJIQJICTh MIOHATUSMH TPUTOHOMETPUIECKIE PYHKIINU;
CTPOMTD UX I'PaUKU U YMETh PUMEHSATH CBOWCTBA
TPUTOHOMETPUYECKUX (PYHKIMH MPU pellIeHUH 3a4a4;
Paznen 6 MHOrorpaHHMKH M KpPYyIJible TeJaa 38
Tema 6.1 Coaepxxanne y4eOHOIro Mmarepuajia 20
MHororpasnx BBIOMPATH MYTh AOCTIKEHHS LEJU TIIAHUPOBATH
UKH Buibt MHOTOTpaHHUKOB... pelleHHe OCTABIEHHBIX 3a/1a4, ONTUMU3UPYS

IIpaBunbsHble MHOTOrpaHHuKH. [Ipu3ma. [lapamienenumnen.
CaoiictBa napasienenumnena. IIpamoyronbHsii
napajuienenune]. HakinoHHble TPU3MBIL.

[Mupamuaa. Buasl nupamui. DaeMeHThI TPaBUIbHOM
nupaMusl. [InpaMuasl ¢ paBHOHAKIOHEHHBIMU pedpamMu U
IpaHsSMHU, UX OCHOBHBIE CBOICTBA.

I1nomaay noBepxXHOCTE MHOTOTPaHHUKOB. Y CEYEHHAas

MaTepHajbHble U HeMaTepuasbHble 3aTPATHI;
pacno3HaBaTh KOH()IMKTOr€HHbIE CUTYallUU U
IPeAOTBpaIIaTh KOH(DIMKTHI 10 UX aKTUBHOH (ha3bl,
BBICTpanBaTh JEJIOBYIO U 00Pa30BaTEIbHYIO
KOMMYHHUKAIIHNIO, U30erasi TMYHOCTHBIX OL[€HOYHBIX
CYKIEHUI;
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nupamuja. [lonsitue o6pema. O0bEMbI MHOTOTPaHHUKOB

CamocTosiTesibHasi padoTa 10
BhIMOIHUTS MOJIENb. BJIAJCTh IIOHATHAMM IIPU3Ma, Napalielenumnes] 1
COCTaBHTb KPOCCBOPYL. IPUMEHATh CBOWCTBA Mapajuleenuiesia Ipyu peleHn
Coznath nMpe3eHTanuo « MHOrOrpaHHUKH B MOEH 3aja4,
npodeccun» BJIAJIETh MIOHATUEM NIPAMOYTOJIBHBIN Napaiesienunes u
IPUMEHSATH €r0 MPU PELICHUH 3a1a4;
MpakTHueckas padoTa 4 BJIaJIETh MOHATUSAMH UPaMUa, BUJIbI MTUPAMHUI,
Ne 6 «Bpruncnenue miomazaeii MHOrOrpaHHUKOB) SJIIEMCHTBI IIPABHIIBHOH IIHPAMH/IBL H YMETE IPUMCHATH
Ne7 «Bprunciienre 00beMOB MHOTOIPAHHUKOB) UX IIpH PCHICHUH 3a1at,
TaGopatopnas paboTa 3 UMETH IIpeJICTaBJICHUE O TeOpeMe Diiiepa, NpaBUIIbHbIX
MHOI'OI'PaHHUKAX;
IIpakTHYeckasi MOATOTOBKA 4 P ’ .
BJIaJE€Th IIOHATHEM IJIOIIAAN IOBEPXHOCTEN
MHOTI'OI'PaHHUKOB U YMETb IIPUMEHATD €0 IpU
pelleHny 3aad4;
Tema 6.2 Coaep:xxanue yueOHOro marepuana 18
Tenau OCYIIIECTBJISITh J1€JIOBYI0O KOMMYHHUKAIUIO KaK CO
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MIOBEPXHOCTH CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK BHYTPH
BpallleHus Tena BpaleHus: HUIMHAD, KOHYC, map U chepa. Ceuenus 00pa3oBaTeIbHON OpraHU3aluy, TaK U 3a €€
UWIMH]pa, KoHyca u wapa. [[lapoBoii cerMeHT, mapoBoii MpeiesiaMu);
CJIOM, IapOBOIl CEKTOP (KOHYC). pa3BEpHYTO, JIOTMYHO U TOYHO M3JIaraTb CBOIO TOUKY
YceueHHas nUpaMuia U yCedeHHBINA KOHYC. 3peHHsl C HCIIOJb30BAHMEM aJeKBAaTHBIX (YCTHBIX U
KacaTenbHbIe npsiMble U TUIOCKOCTH. BriricanHbIe 1 MIMCbMEHHBIX) A3BIKOBBIX CPEJCTB;
onucanHsie chepsl. O0bembl Ten Bpauienus. [Inomanp HAaXOAUTh M TPHUBOJUTH KPUTUYECKHE apryMEHTHl B
cdepsl. [Lnomaas MOBepXHOCTH LUIIMH]IPA U KOHYCA. OTHOILIEHUU JIEHCTBUI U CYKIEHUI Ipyroro; CroKoMHO
KomOuHanuy MHOTOrpaHHUKOB U TEJ BpallleHUs. U pa3yMHO OTHOCUTHCA K KPUTUYECKUM 3aMEUaHUSIM B
[Tonobue B mpoctpancTBe. OTHOIIEHHE 0OOBEMOB H ILTOMIAIEH OTHOIIEHHH COOCTBEHHOI'O CY)KJICHHS
MOBEPXHOCTEHN MOI0OHBIX QUTYP.
BJIaJIETh MOHATUSMH TeJja BpalleHus (IHINHAP, KOHYC,
map u cepa), UX CEUEHUsI U YMETb IPUMEHATH UX MIPU
pellieHny 3aj1a4;
UMETD IIPEJICTaBJICHUSI O BIMCAHHBIX U OIMUCAHHBIX
cdepax v yMeTh MPUMEHATH UX MPU PEIICHUH 3a/1a4;
BJIQJICTh MOHATUSMH 00BEM, 00OBEMBI TEIl BPAILICHHS
NPUMEHSITh UX TIPH PEIICHUH 33724,
UMETH IpeJICTaBJICHNE O pa3BepTKe HWINHIPA U
KOHYCa, IO MOBEPXHOCTH IUJIMH]PA U KOHYCa,
YMETh MIPUMEHSTh UX MPU PEIICHUH 3a/1a4;
CamocTosiTenbHast paGora 9 UMETH MPEICTaBICHHUE O IUIOIAAN CHEPHl U YMETh
Coobmenue «Mcropus u3mepeHus miomazeii 1 00beMoB» IIPUMCHATE €TO IIpH PEIICHNHN 3311,
3roToBjIeHNE MOIEIH. YMETh pellaTh 3a/1a4ud Ha KOMOMHAIIUU
CocraButb kpoccBopa «Tena BpalieHus B HalIEH KU3HI MHOI'OTPaHHHMKOB U TCJI BPAIICHHA,
MpakTHYeckas padoTa 4 UMETH IpEJICTaBJICHNUE O MOAOONH B IPOCTPAHCTBE U
Noe8 «BrIunciieHre IIomanaeld Tej BpaleHus» YMETb pelliaTh 337111 Ha OTHOIICHKE 005EMOB 1
MJIOMIAACH TTOBEPXHOCTEHN MOAOOHBIX UTYD.
No9 «Brruucnenue odbema Tel BpalieHUs»
JlaGopaTopnas pabdora -
IIpakTHyeckas NOAr0OTOBKA 4
Pasznen 7 Havana mareMarn4ecKoro aHajamsa 34
Tema 7.1 Coaep:xxanune yaeOHOro marepuaina 34
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IIponsBonHa
s

[Tonsarue npenena Gpynkuuu B Touke. HenpepblBHOCTh
GyHKIMH.

Huddepenuupyemocts Gpynkuuu. [lponsBoanas GpyHkuuu B
touke. KacatenbHas k rpaguky QyHKIUU. [ 'eoMeTprudeckuii u

dusndeckuii cMpIc mpousBoaHoU. [IponsBoaHbIe

aneMeHTapHbIX GyHKIWi. [IpaBuna quddepeHnnpoBanms.

Bropas mpousBoaHasi, ee reoMeTpudeckuii u pusnueckuit
CMBICIL.

Touku 3KkcTpeMyma (MakCUMyMa U MUHUMYMa).
HccnenoBanue 3neMeHTapHbIX (PYHKLINN HAa TOYKU
AKCTpeMyMa, HauboJblllee U HAaUMEHbIIee 3HaUEHHE C
MTOMOUIBIO MIPOU3BOIHOM.

OLICHUBATb PECYPCHI, B TOM YHCJIE BPEMSI U IPyTHe
HEeMaTepHaIbHBIE PECYPCHI, HEOOXOUMBIE IS
JIOCTH>KEHHS ITOCTABJICHHOM IEIH;

HaXOJIUTh U IPUBOJUTH KPUTHUYECKHUE APTYMEHTHI B
OTHOLLIEHUH JIEHUCTBUI M CYKIECHHUU IPYroro;

MIPU OCYIIECTBIEHUU TPYIIIIOBOM PabOTHI OBITH KaK
PYKOBOJUTENEM, TaK U YWICHOM KOMaH/Ibl B Pa3JIMYHBIX
poJIsIX;

IPUMEHSATH IS PELICHUS 3a/1a4 TEOPUIO ITPEAEIIOB;
BJIa/IETh MOHATUSMU: IPOU3BOAHASI PYHKIIMH B TOUKE,
npou3BoAHAS (PYHKINU;

CamocrtosiTesbHas padora

Bemonnute tect «IIpousBogHas»

CocTtaBuTh TaOJIMIlY TPOU3BOIHBIX

CocrtaBuTh KpoccBop 1o teme «IIpousBoaHas»

17

BBIYHCIISITH POM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIIUN U
NX KOMOMHALIMIA;

UCCIIeIOBAaTh (PYHKIIMM HA MOHOTOHHOCTD U
9KCTPEMYMBI;

IIpakTnuyeckas padora
Nel0 «IIpousBonHas u e€ mpuMeHeHHEe»

CTPOUTH rpaMKU U MPUMEHSTH K PEIICHUIO 3a]1a4, B
TOM YHCJIE C TapaMeTpOM;

BJIAJICTh MIOHATHEM KacaTelbHas K rpaduky GyHKIUU U
YMETh MIPUMEHSTh €r0 IPH PEIICHUH 3a/1a4;

JlaGopaTropHnas padora

HpaKTI/I‘IECKaH noAroToBKa

Paznen 8 MHurerpaa 10
Tema 8 Coaep:xanue yueOHOro MmaTepuaia 10
WuTerpan ITepBooOpaznas. HeonpeneneHHbli HHTEr pall. OCYIIECTBIISTH J1€JI0BYI0O KOMMYHHKAIIHIO KaK CO
[TepBooOpa3Hbie aneMeHTapHbIX QyHKIui. [Inomane CBEPCTHUKAMU, TaK M CO B3pOCIBIMH (KaK BHYTPH
KpUBOJMHEHHOM Tpanenuu. @opmyia HeroroHa-JIeiOHuMIIA. 00pa30oBaTeIbHON OpraHU3alNy, TaK U 32 €€
OnpezneneHHblil UHTErpa IpezenaMu);
pa3BEepHYTO, JIOTMYHO W TOYHO HM3Jarath CBOIO TOUKY
3peHHsl C HCIIOJBb30BAHMEM aJeKBAaTHBIX (YCTHBIX U
MUCHbMEHHBIX) S3BIKOBBIX CPEICTB;
CamocTosiTeIbHAsE padoTa 5 HAaXOJWUTh W TPHBOJUTH KPUTUYECKUE AapryMEHTHl B

32




CocraBuTh TaOIUIy U BBIyYUTbh QOPMYJIbI IIEPBOOOPA3HBIX
GyHKIMA.

Bemonuute Tect. «IlepBoobpasHas»

TpeHHHT 110 pelieHuIo 3a/1a4u «Beraucienue miomaaei Gpuryp
C IIOMOILBIO UHTErpaIa»

IIpakTnuyeckas padora

JlabopaTopHnasi paéora

HpaKTI/I‘IECKaH noAroToBKa

OTHOLIEHUH JIEHCTBUHN U CYKIEHHU IPYroro; CoKOMHO
U pa3yMHO OTHOCUTBHCA K KPUTUYECKUM 3aMEYAHMSIM B
OTHOILIEHUU COOCTBEHHOI'O CYKIEHUS

BJIa/IETh MOHATUSAMU NIepBooOpa3Has QyHKIuS,
OIpEENEHHBIN HHTEr PaJT;

npuMeHATh Teopemy Hprotona—JleiioHuna u ee
CIIEZICTBUS ISl pELICHMs 3a/1ay.

Pa3zgen 9 BeposiTHOCTBH M CTATHCTHKA, JJOTHKA
,Teopusi rpa¢oB 1 KOMOMHATOPHUKA

20

IToBropenne | Comep:xxaHue yueOHOro MaTepuasia 6
CaMOCTOATEIIbHO OIPEACIIATD LCIINU, 3a1aBaATh MMapaMETPhbl U
HUcnonp3oBanme Tadaun u JuarpaMm 1Jisl IpeACcTaBICHUA KPUTEPUHU, TI0 KOTOPBIM MOXKHO OIIPEAEIUTD, YTO LEIb TOCTUTHYTA;
JaHHBIX. PeHIeHI/Ie 3ajJla4 Ha HpI/IMeHeHI/Ie OIHUCcaATEJIBHBIX HCKAaThb U HAXOOUTh O606L[ICHHLIC CITOCOOBI peuieHud 3aaa4, B TOM
XapaKTEPHCTUK YUCIIOBBIX HAOOPOB: CPEIHHMX, HAUOONBIIETO 4HCIE, OCYECTRIAT, PAsBEPHYTHII HH(OPMALMOHHEIH MOHCK i
CTaBUTh HA €0 OCHOBC HOBLIC (y'-Ie6HI>Ie n HOSHaBaTeJ'H)HLIe)
Y HAaMMEHBLIEr0 3HAYEHUs, pa3Maxa, TUCIEPCUH U sajau:
CTaHJAPTHOI O OTKJIOHEHHUs. BrIuncienue 4acror u
BEPOSITHOCTEH COOBITUI. BBIUnCIIeHHE BEPOATHOCTEH B
OMBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU UCXOAAMU. OIIEPUPOBATH OCHOBHBIMHU OITHCATEIHBHBIMU
Hcnonbp3zoBaHue KOMOMHATOPUKU. Beruncinenue XapaKTEePUCTUKAMU YHCIOBOT0 Ha00pa, MOHSITHEM
BEPOSTHOCTEN HE3aBUCUMBIX coObITUH. Mcnions3oBanue reHepajibHas COBOKYITHOCTh M BEIOOPKOI U3 Hee;
(GopMyIBI CIOKEHHs BEPOATHOCTEH, uarpamm Diinepa, BJIaJICTh OCHOBHBIMH MOHITHSMU KOMOMHATOPUKH H
JepeBa BEPOATHOCTEH, popmyJibl bepryim. YMETb UX IIPUMCHATH IIPU PEIICHUH 321124,
UMETH Ipe/iCTaBlIeHHEe 00 OCHOBAX TEOPUU
CamocrosiTesbHast padoTa 3 BEPOSATHOCTEH;
TpeHuHT 10 penIeHnIo 3a1a4
IIpakTHueckas padora )
JlaGopaTopHas padora -
IIpakTHyeckas NOAr0OTOBKA -
Tema 9.1 Coaep:xanue yueOHOro marepuana 14
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DJIeMEHTHI

VYcnoBHas BepoATHOCTB. [IpaBuino yMHOKEHHS BEPOSTHOCTEN.

OILIEHUBATh PECYPCHI, B TOM UYHCIIE BPEMS U APYTHE
HEMaTepHaIbHBIE PECYPChI, HEOOXOANMBIE IS TOCTHKEHUS

TEOPUH ®opmyia nonHou BeposiTHocTH. Popmyiia balieca. N
o IIOCTABJICHHOH LICIIN,
BEpOSATHOCTU | JIMCKpeTHbIE CllydyaliHble BETMYMHBI U paclpeesIeHus L.
HaxXOJUTb U MIPUBOJUTHL KPUTUYCCKUC apIr'YMEHTBI B OTHOLICHU N
u CoBMmecTHbI€ pacnipeneneHus. Pacnipenenenne cyMMbl 1 JeHCTBHI ¥ CyKICHUI PYToTo;
MaTeMaTUYeC | MPOU3BEICHUS HE3AaBUCUMBIX CIYYailHbBIX BEJIUYHUH. NIPY OCYIL[ECTBIICHUH TPYIIIOBOH pabOThI OBITh KaK
KOH MaremaT4ecKoe 0XKUJAHUE U TUCIIEPCUS CIy4aHOM PYKOBOZAUTENEM, TaK U YJICHOM KOMaH/Ibl B Pa3JIMYHBIX POJISX;
CTaTUCTUKU. | BEIMYMHBI. MaTeMaTH4YEeCKOE OKUaHHE U IUCIIEPCHSI CYMMBI
CITy4aiHbIX BEJIHYHH.
BuHapHas ciydaiiHas BeNMYMHA, pacrpeeieHie beprym. ONCPHUPOBATE MOHATHAMHU. 1aCTOTa M BCPOATHOCTR
I'eomerpuueckoe pacripenenenue. bunommuanbHoe COOBITHS, CyMMa 1 HpOHSBegeHHeVBepO’ITHOCTeH’
pacripeznenieHue U ero cBoiictsa. HerpepbiBHbIE cilydaiiHbIe BBIMHCIIITL BCPOATHOCTI COOBITUN Ha OCHOBE IO CHCTA
BenM4MHBL [[n0THOCTE BeposTHOCTH. DyHKIUA HHcIa HCXONOB,
pacnpenesenus. PABHOMEPHOE PACTIPEIeIeHIE. MMETh TIPEJICTABJICHUE O IUCKPETHBIX M HETPEPBIBHBIX
Hopmansnoe pacnpenenenune. @yuknus Jlamnaca. CITyqanHbIX BeﬂHqHHa’i 1 PaCHUPEACTICHIIX, O
[TapameTpbl HOPMAIBLHOrO pacrpenenaeHus. Ilpumeps HE3aBUCUMOCTH CITy"1aHHbIX BEIHHHH,
CIIy4alHBbIX BEJMYNH, MIOAYMHEHHBIX HOPMaJIbHOMY 3aKOHY MMCTb HPCICTABICHHE O MATCMaTHHCCKOM OXKMAAHUY H
(morpemHocTh U3MepeHuit, poct yenoneka). Kopapuanus AUCHEPCHH CITyTaHHBIX BEIMINH,
JBYX CITydaifHBIX Beman. [TorsTHe 0 Kodbduumente UMETH MPEJICTaBJICHUE O COBMECTHBIX pacHpeaeeHHsIX
koppemsuuu. CoBMecTHbIe HAOMOISHHSI IBYX CIyJailHBIX CITyqalHBIX BEINIHH,
e MOHUMATh CYTh 3aKOHA OOJBIINX YMCET U BHIOOPOYHOTO
CamocTosiTebHast paGoTa 7 METOZa U3MEPEHNUS BEPOATHOCTEN;
[ToaroroButs coodmienne «VcTopust IPOMCXOXKACHUS TEOPUU MMCTE HPCACTABJICHNC O HOPMAJILHOM paclIpe/Ic/ICHIHN
BEPOSTHOCTI U IIpUMEpax HOPMAJIbHO PaCIpeIeNIEHHBIX CIIy4YailHbIX
Peummth 3aaun Ha TeMy: Teopust BEepOSITHOCTH BETMYMH, .
Mpakraueckas padora 5 MMETh IIPEJICTABJIEHUE O KOPPEISILUU CIy4alHbIX
. BEJIMYMH.
Nel1 Pemienue 3a1au Ha BEpOSATHOCTb COOBITUI
JlaGopaTopHnasi paéora -
IIpakTHYeckas MOATOTOBKA -
Paznen 10 YpaBHeHHsl U HEPABEHCTBA 20
Tema 10.1 Coaepixxanue y4eOHOIro MmaTrepuajia 10

VYpaBHeHus u

CaMOCTOSATCJIBHO e, 3agaBaTb

OIPENEIATh
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CUCTEMBI I'paduueckuii Meron pemeHus ypaBHeHuil. Pemenue [1apaMeTpbl U KpPUTEPUHU, II0 KOTOPBIM MOXKHO
ypaBHEHUI YpaBHEHUI cojepXalluX MepeMeHHYI0 IOl 3HaKOM MOJYJIS. OIpEeNENsATh, YTO 11eJ1b JOCTUTHYTA,;
CucreMbl NOKa3aTeNbHbBIX, JOrapu(PMUIECKUX U KPUTUYECKH  OLEHUBATb U  HHTEPIPETUPOBATH
MppalOHaJIbHBIX YPAaBHEHUN. Y paBHEHUS, CUCTEMBbI MHGOPMALIMIO C Ppa3HBIX MO3MUILUH, pacro3HaBaTh H
YPaBHEHUH C TapaMeTpaMHu. ¢uKcupoBaTh NTPOTUBOPEUYHS B  HH(GOPMAIIMOHHBIX
UCTOYHHKAX;
CamocrosiTesibHasi padora 5 OCYHIECTBJISATh JCJIOBYHD KOMMYHMKAIMIO Kak Co
Tpenunr: «PenieHue ypaBHEHUI» CBEPCTHUKAMH, TaK U CO B3POCIIbIM;
IIpakTnueckas padora
CB0OOAHO OnepupOBaTh NOHATUAMHU: YPAaBHEHHUE,
JlaGopaTopHas pa6oTa PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUE, SBIIAIOLIECECS
CIIEZICTBUEM JPYrOro ypaBHEHUs, ypaBHEHMUS,
IpakTHieckasi NOATOTOBKA PaBHOCHJIbHBIE HA MHOXECTBE, PABHOCUIILHBIE
npeoOpa3oBaHusl ypaBHEHUM;
pelaTh pa3Hble BUbl yPAaBHEHUH U UX CUCTEM, B TOM
YHCJI€ HEKOTOPbIE ypaBHEHHUS 3-il U 4-ii CTEelEeHEH,
IpoOHO-palliOHAIIbHBIE U UPPALIIOHAJIbHBIE;
pemate anredpanyeckre ypaBHEHUsI M UX CHCTEMBI C
napamMeTpaMu anredpandeckuM U rpaduaeckum
METOAAMH;
Tema 10.2 Coaepixanue y4eOHOIro Mmarepuajia 10
Hepasenctsa Tpaduueckuii METON pellleHus HepaBeHCTs, PeleHne OCYILIECTBJISATh J1€JI0BYI0O KOMMYHHKAIIMIO KaK CO
HEPaBEHCTB COJEPXKALIUX EPEMEHHYIO 1101 3HAKOM MOAYJIS. CBCPCTHUKAMH, Tak 1 €O B3pOCIIHIMU (KaK BHYTpH
CucreMbl NOKa3aTENbHbIX, JOrapu(MUIECKUX U 00pasoBaTelbHOH OpraHu3alliy, TaK U 3a €€
UppaloHaIbHbIX HEPABEHCTB. MeToN MHTEPBAIOB IS npeAeamu);
DCIICHHS HEPABEHCTB. pa3BEpPHYTO, JIOTUYHO M TOYHO HU3JIaraTb CBOK TOUKY
3peHHs] C HCIIOJIb30BAHMEM aJ[€KBATHBIX (YCTHBIX U
MMCbMEHHBIX) S3BIKOBBIX CPEJCTB;
CamocTonTensHan pabora 5 HaXOJUTh M MPHUBOJUTH KPUTUYECKHE AapryMEHThl B

Tpenunr: «PemieHue HepaBeHCTB»

OTHONIEHUU JEHCTBUHI U CYXIECHUH JPyroro; CHOKOWHO

IIpakTnuyeckas padora

U pa3yMHO OTHOCHUTBCA K KPUTHUYCCKHM 3aMCYaHUSIM B
OTHOILIEHHH COOCTBEHHOrO CYKACHUA

JlabopaTopHnasi paGora
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IIpakTHYeckas MOATOTOBKA

CBOOOJTHO ONEPUPOBATH MOHATHIIMH: HEPABEHCTBO,
pPaBHOCHJIbHBIC HEPABEHCTBA

Bcero

314

157

471

pemaTh pa3Hbie BUIBI HEPABEHCTB U UX CUCTEM,
MCI0JIb30BaTh METOJI MHTEPBAJIOB JJISl PEIICHUS
HEPaBEHCTB, B TOM YHCIIE IPOOHO-PAIlMOHATIBHBIX U
BKITIOYAIONIHNX B €05l MPpAllMOHATLHBIE BHIPAKEHUS;
pemiarh anredpandeckre HEpaBeHCTBA M KX CHCTEMBI C
napameTpaMu aareOpandecKuM U rpapuaecKum
METOJIaMH;

BIIAJICTh Pa3HBIMU METOAAMHU J10Ka3aTEIbCTBA
HEPaBEHCTB;
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2.3. XAPAKTEPUCTHKA OCHOBHbBIX BUJ0OB YUEBHOM
JAEATEJBHOCTHU CTYAEHTOB

Conepxanue
o0ydeHUS

Koi-
BO
4acoB

XapakTeprucTUKa OCHOBHBIX BUJIOB JESATCIILHOCTH CTYICHTOB (HA YPOBHE
y4eOHBIX JCHCTBUI)

[ToBTOpeHue

16

Perrenue 3aga4 ¢ UCMOIB30BAHUEM CBOMCTB YHCEII M CUCTEM CUHCIICHHS,
JENUMOCTH, A0JIE U YacTel, MPOLIEHTOB, MONyJiel uncen. Pemienne 3aaa4
C MCIOJIb30BAHUEM CBOMCTB CTETIEHEW U KOPHEH, MHOTOUYJICHOB,
npeo0pa3oBaHU MHOTOYJICHOB U JJPOOHO-PAIIHOHAIIBHBIX BBIPAYKEHUH .
Monynb ynciia u ero cBoicrea. Pemenune 3a1a4y Ha JBHKEHUE U
COBMECTHYIO pa0dOTy, CMECH U CILJIaBBI C TOMOIIIBIO JIMHEHHBIX, KBAPATHBIX
1 ApoOHO-palMOHAILHBIX YPAaBHEHUM U UX cUCTeM. Pemenne 3amad ¢
MMOMOIIIBIO YA CIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOMN
MepeMeHHOM, C TPUMEHEHUEM M300paK EHUSI YHCIIOBBIX MPOMEKYTKOB.
Pemenue 3a1a4 ¢ HCMOIb30BAHUEM YHUCIIOBBIX (DYHKIIMH U UX TpadUKOB.
Hcnonb3oBanne CBONCTB U Tpa(UKOB JTMHEHHBIX U KBAIPATHYHBIX

(byHKUM, 00paTHON NPONOPLUOHATIBHOCTH U PYHKLIUU Y = \/; .
I'paduueckoe pemieHre ypaBHeHUI U HepaBeHCTB. M cnosib30Banne
olepalnyi HaJ MHO>KECTBaMHU U BbICKa3bIBaHUAMMU. M criosib30Banne
HEPaBEHCTB U CHUCTEM HEPABEHCTB C OJHOM EPEMEHHOM, YN CIOBBIX
MIPOMEKYTKOB, UX 00bEIMHCHUI U TIepecedeHui. [[puMeHeHune npu
pEILIEHUH 3a1a4 CBOMCTB apu(METUYECKOI 1 Fe OMETPUYECKON POrpeccum,
CYMMHPOBaHHS 0ECKOHEUHOMN CXOASIICHCS T€OMETPUIECKOIN MPOrPECCUH.

Paznen 1
DneMeHThl TEOPUH
MHOKECTB U
MaTeMaTU4YeCKON
JIOTHUKH.

16

O3HaKOMJIEHHE C ITOHATHEM: MHOXECTBA( YMCIIOBbIE, TEOMETPUYECKUX
¢uryp) CpoiictBa MHOXeCTB. CITOCOOBI 3a/1aHUSI MHOYKECTB.
[TonMHOXkecTBO. 3HAHUE 3aKOHBI JJOTUKH. PemaTs joruueckue 3agadu ¢
UCIIOJIb30BaHUEM KpyroB Ditnepa. [IpoBoauTh ymMo3akitodeHus,
000CHOBaHUS U JJ0Ka3aTENbHbIE PACCYXKIECHUS B CUTYaLUsAX [1OBCEIHEBHOMN
KM3HM, TIPH PEIIEHUH 3a]a4 U3 IPYTUX MPEIMETOB

Paznen 2
Crenennas,
TI0Ka3aTeNbHa,
norapupMuyecKas
GbyHKIIUN

36

O3HaKOMIIEHHE C IOHATUEM CTEIIEHU C JEHCTBUTEIBLHBIM IIOKA3aTeIIEM,
CBOMCTBA CTeMeHH, Jorapudmom, cBoiicTBa jorapudma. 3HaHUE CBONUCTB
CTeIeHeH, jorapupmoB. J[ecaTHUHBIN 1 HATYpaJIbHBIN JTorapu M.
Haxoxnenue 3HaueHuil CTENEeHU, UCIOb3Ysl IPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA.

Pemenune nppannoHanbHBIX ypaBHEHMI.

Pemenue mpocTedmux , MoKa3aTeIbHBIX, TOrapu(PMUUECKUX YPaBHEHUH U
HEPaBEHCTBA.

BrimonHeHne npeodpa3oBaHuil BEIPaXKEHH, TpUMEHEeHHEe (HopMyIL,
CBSI3aHHBIX CO CBOMCTBAMU CTEIICHEH H JIOrapu(MOB.

Omnpenenenue 001acTU TOMYCTUMBIX 3HaYEHHUH Jlorapu MHUUECKOTO
BBIPAKEHUS

O3HaKOMIIEHUE C OIpe/IelIeHUeM JIorapu(pMHUUEcKOoil , TOKa3aTelbHOM,
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creneHHoi (yHkuuen, rpaduku pyHkuuid. Yucno € u pyHkuus y =e*.
Haxoxaenue obiact onpeaeacHus ¥ 001acTi 3HAYCHUH (QyHKIIUN

Pasnen 3
[Ipsimble u
IIJIOCKOCTH B
MIPOCTPaHCTBE

34

DopMyIMpOBaHNUE U IMPUBEAECHUE 10KA3ATEIbCTB IPU3HAKOB B3aMMHOIO
pacnoyoKeHHs MPSIMBIX U IUIOCKOCTeN. Pacrio3HaBaHue Ha yepTexax u
MOJEIISX PAa3JIMYHBIX CIIy4acB B3AMMHOI'O PaCIONIOKEHUS PSAMBIX U
IIJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYXKICHUM.

@opMyJIMPOBAHUE ONPEAEIICHUH, MPU3HAKOB U CBOWCTB MAPAJIJIEIbHBIX U
MEPIIEHINKYJIIPHBIX IIJIOCKOCTEH, IBYIPaHHbBIX U JINHEHHBIX YTJIOB.
BhInoIHEHNE TOCTPOEHUS YTII0B MEXAY IPSIMBIMH, IPSIMON U INIOCKOCTBIO,
MEX]y IIJIOCKOCTSIMH 110 ONMCAHUIO U PACIIO3HABAHUE UX HA MOAEIAX.
[IpumeHenne NpU3HAKOB U CBOMCTB PACIIOIOKEHUS MPSAMBIX U IIJIOCKOCTEH
IIpU pEIIEHUN 3a/1a4.

N300paxeHne Ha pUCYHKaX U KOHCTPyHPOBaHUE Ha MOJEIISX
NEPIEHINKYJIIPOB U HAKJIOHHBIX K IIJIOCKOCTH, IPAMBIX, TapaJUIeIbHBIX
IUIOCKOCTEH, YIJIOB MEXy NPSMOH U IJIOCKOCThIO U 00OCHOBaHHE
IIOCTPOEHUSI.

Pemenue 3a1ay Ha BBIYHUCIEHUE T€OMETPUYECKUX BeIMYMH. ONKUCHIBAHUE
pPacCTOSIHUSA OT TOYKH JI0 IVIOCKOCTH, OT MPSAMOM 110 IIIOCKOCTH, MEKIY
IIJIOCKOCTAMM, MEKY CKPEIIMBAIOIUMHUCS IPSIMBIMH, MEXKY
IIPOU3BOJBHBIMH (PUT'YpaMu B IPOCTPAHCTBE.

@opMyIMpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTostHUSAX(TEOpeM CyLIeCTBOBaHMUsI, cBOMcTBa).M300paxkeHue Ha
YepTexax U MOJIEIIIX PaCCTOSHUS U 000CHOBAaHUE CBOMX CYKICHHH.
Omnpenenenne 1 BEIYMCIEHUE PACCTOSIHUM B ITpocTpaHcTBe. [I[puMenenne
dbopMyI ¥ TeOpeM MITaHUMETPHH [Tl peIeHUs 3a1a4.

O3HaKOMIIEHUE C MTOHATHEM NTapaJIENbHOI0 IPOEKTUPOBAHUS U €TO
CBOMCTBaMHU.

ITpumeHenue Teopun 111 000CHOBAHMSI TOCTPOEHUN U BBIUM CIIEHUH.
ApPryMeHTUPOBAHHME CBOMX CYXKAECHUM O B3AUMHOM PacCIOJI0KEHUN
IIPOCTPAHCTBEHHBIX QUTYD

Pasnen4
BekTopst u
KOOPJMHATHI B
MPOCTPAHCTBE

18

O3HakoMIIEHUE C IOHATHEM BeKTOpa. M3yueHue 1ekapToBOi CUCTEMBI
KOOpJHMHAT B IPOCTPAHCTBE, IOCTPOEHUE I10 3aJaHHBIM KOOPIANHATaAM
TOYEK U IUIOCKOCTEN, HAX0XKJIEHUE KOOPAUHAT TOYEK.

Haxoxenue ypaBHEHHH OKpYKHOCTH, chepbl, III0cKocTU. Brruucnenne
PacCTOSIHUI MEXY TOUYKAMM.

N3y4yenune CBOMCTB BEKTOPHBIX BEJIMYNH, IIPABUII PA3JIOKECHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPaBUJI HAXOXKIECHUS KOOPAUHAT BEKTOpA B
IIPOCTPAHCTBE, IPAaBUJI JEHCTBUI C BEKTOpaMH, 3aJaHHBIMU KOOPIUHATAMH.
ITpumeHeHue TeOpuM NIPU PELIEHUU 3aa4 Ha I€HCTBUS C BEKTOPAMHU.
N3y4yenune ckaIsspHOro NpOU3BEACHHS BEKTOPOB, BEKTOPHOI'O YPABHECHUS
MPSIMOM U MIIOCKOCTH. [IpuMeHenne Teopuu Npy penieHny 3a1ad Ha
JEMCTBUS ¢ BEKTOpaMU, KOOPAUHATHBIN METO/l, IPUMEHEHHE BEKTOPOB IS
BBIYHMCIICHUS BEIIMYUH YTIIOB U PACCTOSIHUMN.

Paspen 5
OCHOBEI
TPUTOHOMETPUU

72

N3y4yenune panaHHOr0 METO/Ia U3MEPEHUS YIII0B BPAIIEHHS U UX CBS3H C
rpagycHoi Mepoii. 1I300paskeHne yrioB BpallleHus: Ha OKPY>KHOCTH,
COOTHECEHHUE BEIIMYUHBI YIJIA C €r0 PACIOJI0KEHHUEM.

dopMmynrpoBaHHe ONPeeIeHUI TPUTOHOMETPUYECKUX (QYHKIMH 115
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YIJI0B IOBOPOTA U OCTPBIX YIJIOB MPSAMOYTOJBHOIO TPEYTOJbHUKA U
00bsICHEHHE UX B3aUMOCBSI3H.

IIpumeHenne OCHOBHBIX TPUTOHOMETPUYECKHUX TOKIAECTB JJIs1 BBIYUCICHUS
3HaYEHHUH TPUTOHOMETPUYECKUX (PYHKIMM 1O OHOM U3 HUX

N3ydenue ocCHOBHBIX (POpMYJT TPUTOHOMETPUU: (POPMYJIIbI CIIOKEHUS,
YIIBOCHHUS, TPE0OPa30BaHMs CyMMbI TPUTOHOMETPUUYECKUX (QYHKIIUH

B IIPOM3BEICHUE U IPOU3BENECHNUS B CyMMY M IPUMEHEHHE MIPU
BBIYHCIIEHUN 3HaYEHHsI TPUTOHOMETPHUU ECKOT'0 BBIPAXKEHUS U YIIPOILEHUS
€ro.

O3HaKOMJIEHHE CO CBOMCTBAMU CHMMETPUHU TOUYEK HA €IMHUYHON
OKPY>KHOCTH U TIPUMEHEHHUE UX JJI1 BbIBO/Ia (DOPMYJI TPUBEICHUS
Pemenne mo gopmynam u TpUT OHOMETPHUIECKOMY KPYTY MPOCTEHIINX
TPUTOHOMETPUUYECKUX YPAaBHEHUH.

ITpumeHeHue o0ImKX METOAOB PEIICHUs ypaBHEHUH (IPUBEIEHUE K
JMHEWHOMY, KBaIpaATHOMY, METOJl Pa3JI0KEHHsI HA MHOKUTENHN, 3aMEHBI
NIEPEMEHHON) TP PEeIIeHNH TPUTOHOMETPUYECKUX YPaBHEHUH.

YMeHHne 0TMeuaTh Ha Kpyre peleHus IPOCTEUIINX TPUT OHOM ETPUY ECKUX
HEPaBEHCTB.

O3HaKOMIIEHUE C MIOHATHEM OOPATHBIX TPUTOHOMETPUUECKUX (DYHKLIUH.
N3ydenue onpenencHuil apkCuHyca, apKKOCUHYCa, apKTaHIeHCa YU CIa,
(bopMyIMpoBaHuE UX, N300pa’keHNEe Ha €qUHUYHON OKPY>KHOCTH,
IIPUMEHEHUE MPU PELIEHUH YPaBHEHUM

Pasnen 6
MHororpaHHuku 1
KpyTJible Tena

38

OnucaHue u XapakTepuCTHKA Pa3JIMYHBIX BUJI0B MHOTOIPAHHUKOB,
TEePEYUCIICHNE UX PJIEMEHTOB M CBOMCTB.

N300paskeHre MHOTOTPAaHHUKOB U BBITTOJIHEHHUE ITOCTPOCHUS HA
M300pKEHUSIX U MOJIENISIX MHOTOT PAHHHUKOB.

BrruncrieHne TMHEHHBIX 3JIEMEHTOB U YTJIOB B MPOCTPAHCTBEHHBIX
KOH(UTYpanusiX, apryMEHTHPOBAHUE CBOUX CYXKJICHHM.

XapaKTepucTuKa u n300pakeHUE CCUCHHS, PA38EPMKU MHO2C02PAHHUKOS,
BBIYMCIICHUE TUIOIAAEH TOBEPXHOCTEN.

[TocTpoenue npocTelnx ceueHnit Kyoa, Ipu3Mbl, IUPAMUIBI.
[TpumeHenue hakToOB M CBEICHHUIN U3 TIJTAHUMETPUH.

O3HaKOMIIEHHE C BUJIAMH CHMMETPUN B MPOCTPAHCTBE, POPMYJIMPOBAHNE
OTNpeIeSICHU U CBOMCTB. XapaKTepuCTUKa CUMMETPHUH TeJ

BpaIIeHUs] 1 MHOTOTPAaHHUKOB.

IIpumeHeHne CBOMCTB CUMMETPUU TP PELLICHUN 3aa4.

Hcnonb3oBanue NpruoOpETEHHBIX 3HAHUM JIJ1S1 CCIIEIOBAHUS U

MO EIMPOBAHUS HECIOKHBIX 33/1a4.

N300paskeHre OCHOBHBIX MHOT'OTPAHHUKOB Y BBITIOJIHEHUE PUCYHKOB T10
YCJIOBUSIM 3a71a4

O3HaKOMIICHHE C BUJIaMH TEJI BPAIICHHS, (OPMYIHMPOBAHHUE UX
ONpEIEJICHUI U CBOMCTB.

DopMyJIMPOBAHUE TEOPEM O CEUEHHUU Iapa MIOCKOCTHIO U MIOCKOCTH,
KacaTelbHOH K chepe.

XapaKTepucTuKa U n300paskeHUE TEJ BpallleHUs, MX Pa3BEPTKH, CCUCHUS.
Pemenue 3aa4 Ha MOCTPOCHUE CEUEHUM, BBIUUCIIEHUE JIJIMH, PACCTOSTHUM,
yIJIOB, mromaaeil. Ilposenenre nokazaTenbHbIX pacCy AECHUN

MIpU pEeUICHUN 3aaa4.

[IpuMeHeHue CBOIMCTB CHMMETPHUU TIPU PEUICHUH 3a7]a4 Ha Teja BpalleHus,
KOMOMHAITUIO TEII.

N306paskeHrne OCHOBHBIX KPYTJIBIX TEJ M BBIMOJHEHUE PUCYHKA 110
YCJIOBUIO 3a]1a4H
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Pemrenue 3aa4 Ha BHIYMCIIEHHE IIJIOMIAJCH IIOCKUX (GUTYD C
IPUMEHEHUEM COOTBETCTBYIOIIMX (pOpMyJI M (PaKTOB U3 MIAHUMETPUH.
W3ydenue TeopeM O BBIYUCIEHUN 00BEMOB ITPOCTPAHCTBEHHBIX TE,
peleHue 3a1a4 Ha IpuMeHeHne (popMyI1 BHIYMCIEHUS 00bEMOB.
Nzydenue ¢hopMyt 1)1 BBIUKMCIIEHUS IIOIIAJEH TOBEPXHOCTEH
MHOTOI'PaHHHUKOB U TEJI BpaIlEHUSI.

O3HaKoMIJIEHHE C METO0M BBIYMCIICHHUS TUIOMIAIN TTIOBEPXHOCTH c(ephl.
Pemenue 3a1a4 Ha BBIYKCICHUE IIJIOIIAACH IIOBEPXHOCTH
IIPOCTPAHCTBEHHBIX Tl

Pazmen 7

Hauana
MaTEeMaTHUYECKOI0
aHanmza

34

O3HakoMIIEHHE C TOHATHEM Ipenena (GyHKIIMH B TOUKE. HEMPEPbIBHOCTh
GbyHKIIUH,

nuddepenupyemocts Gpynkuuu. [IpousBoanas pyHKIUU B TOUKE.
KacartenbHas k rpaduky pynkuuu. I'eomerpuueckuii 1 GU3NUECKUii CMBICI
IIPOM3BOAHOMN. Beluncienrne npon3BOAHBIX 3JEMEHTAPHBIX (QYHKIIMH.
YcBoenue npasuil AU epeHIpOBAHMSL.

O3HaKOMIIEHHEM C ITOHATHEM BTOpasi mpou3BoaHas. M3yuenue u
(bopMynupoBaHUE €€ MEXaHUUECKOI'0 U T€OMETPUIECKOro cMbiciaa Touku
IKCTpeMyMa (MaKkCUMyMa U MUHUMYMa). [IpuMeHenne npon3BogHON i
MCCIIEIOBAHUS JIEMEHTAPHBIX (PYHKIMN Ha TOYKU SKCTpEMyMa,
HauOoIbIlIEe U HAUMEHbIIEE 3HAUECHUE.

Pazpgen 8
HNuTterpan

10

O3HaKOMIIEHUE C IOHATHEM MHTErpaja U nepBooopa3Hoi.

W3yuenue npasuiia BEIYUCIIEHUS IepBO0Opa3Hoil u TeopeMbl HbroToHa—

Jleii6Huna.

Pemenue 3aa4u Ha CBSI3b MIEPBOOOPA3HON M €€ TPOU3BOAHOM, BEIYMCICHHE
nepBoo0pa3HON sl JaHHOW (PYHKITUH.

Pemenue 3ama4 Ha mpUMEHEHUE HHTETpalia ISl BBIYMCICHUST (QPU3NYECKUX
BEJIMYHMH U IUTOMIAneH

Paznen 9
BeposiTHOCTE 1
CTaTHUCTHUKA, JIOTHKA
,Teopusi rpadoB U
KOMOMHATOpUKa

20

O3HaKOMJIEHUEM C ITOHSATHEM YCJIOBHAs BEPOSTHOCTD. [IpuMeHenne
MpaBHJIa YMHOXKEHUS BEPOATHOCTEH, (HOPMYII MOJIHOI BEPOSTHOCTH.
®opmyia baiteca.

Pemenue 3a1au Ha BbIUKCIEHUE TUCKPETHON CITy4aiiHON BEIMYHUHBI U
pacnipenenenusi. CoBMecTHbIE pacnpenesneHus. Pacnpenenenue cymMmmsl 1
IIPOU3BEICHUS HE3aBUCUMBIX CIIy4alHBIX BEJIMUYMH. MaTemaTtudyeckoe
OKHMJIAHUE U U CIIEPCUs CIIyYalHOW BEIMYMHBI. MaTeMaTtnueckoe
OKUJAHUE U IUCIIEPCUs CYMMBI CIIy4ailHbIX BEJIUYHH.

bunapHnas cnydaiiHas BelnuuHa, pacnpeneineHue bepHyim.
I'eomerpuueckoe pacnipenenenue. buHoMuanbHOe pacnpeneaeHue u ero
cBoiicTBa. HenmpepbIBHBIE CilydaiiHble BeIMYUHBL. [[IIOTHOCTE BEPOATHOCTH.
@yHKIUA pacnpenencHus. PABHOMEpHOE paclpeneleHue.

HopmanwsHoe pacnipenenenue. @ynkuusa Jlamnaca. [TapameTrpsr
HOpPMaJIbHOT' O pacrpeneneHus. [Ipumepsl ciaydaliHbIX BEJIMYUH,
MOTYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHUH,

poct yenoseka). KoBapuanus AByX ciydailHbIX BenUuuH. M3yunTh
noHsTre o Koddurmente koppensiun. CoBMeCTHbIE HAOIIOICHUS
JBYX CIy4alHBIX BEINYUH

Paznen 10
VYpaBHenus u

HEepaBEHCTBA

20

Pemenune pannoHanbHbIX, HPPALMOHAIBHBIX, TOKA3ATEIBHBIX U
TPUTOHOMETPUUECKUX YPAaBHEHUN U CUCTEM.

Hcnionp30BaHME CBOMCTB U rpauKOB (DYHKIMNA JJIsl pEIIeHUs] YpaBHEHUIA.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM. Y PABHEHUS, CUCTEMBI
YPaBHEHMH C MapaMeTpaMu
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Penienue ypaBHeHU# ¢ IpUMEHEHUEM BCEX IPUEMOB (pa3IokKeHUs Ha
MHOKHMTENH, BBEICHUS HOBBIX HEU3BECTHBIX, IIOACTAHOBKH, I'PauecKOro
METO0/1a).

Pemienue cucteMm ypaBHEHUH ¢ IPUMEHEHUEM PA3JIMYHbBIX CIOCOOOB.
O3HakoMIIeHH € ¢ OOIMMU BONPOCAMU PEIIEHUs HEPABEHCTB U
UCIIOJIb30BAaHUE CBOWCTB U rpaMKOB (YHKILUH NPH peIICHUH HEPaBEHCTB.
Penienne HepaBEHCTB U CHCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMUHBIX
CIoco00B.

3. YCJIOBUS PEAJU3ALIMU OBLIEOBPA3OBATEJLHOI YUEBHOM
T CHUTIIAHBI

3.1. MarepuanbHO-TeXHUYECKOe O0ecrevyeHue:

Jlns peanu3auuy MpOrpaMmbl y4€OHOM JUCHUIUIMHBI B HAJMYMUA HUMEETCS
yueOHbIN kKabuHeT MmaTemaTuku. [lomenieHue kabuHeTa ynoBIETBOPSIET TPeOOBAaHUSM
CanurapHo-3nueMuonornaeckux npasuwil u HopmatuBoB (CanlluH 2.4.2 No 178-
02) 1 OCHAILIEHO TUIIOBBIM 00OPYIOBAaHUEM.

Oo0opynoBanue yueOHOro kabuHera u padoumx MecT KaduHeTa:

- MAPTHI;

-CTYJIbS,

- IOCKa C MarHUTHOW NIOBEPXHOCTHIO;

- pabouee MecCTO MpenojaBaTess;

-HarJsigHbIe Moco0us (yueOHUKHU, OMOPHBIE KOHCIEKTHI-TIAKAThl, CTEHIbl, KAPTOUYKH,
pa3naTouYHbI MaTepHrall, KOMIUIEKThI MPAKTUYECKUX padoT).

- JIOCKa C MarHUTHOW MOBEPXHOCTHIO;

- KOMIUIEKT WM3MEPUTENIbHBIX WHCTPYMEHTOB: JIMHEHKA, TPAaHCHOPTHP, YTOJBHUK,
HUPKYJIb,

Texnuueckue cpeacrna:

- MYJIbTUMEIUNHBIA [IPOEKTOD;

- KOMIIBIOTED;

- IPOECKLIMOHHBIN YKPAH;

- KOJIOHKH.

KomnuiekT y4eOHO-MeToAMYeCKOH JOKYMEHTALMH:
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-pabodast mporpamMma yaeOHOU JUCIIUIUIMHBI «MaTeMaTrukay

- TEMaTUYECKOE TUIAHUPOBAHUE;

- METOAMYECKUE YKa3aHUSI TI0 TTPAKTUICCKUM 3aHSATHSM.

- mporpaMMa M METOJAMYECKHE YKa3aHWsl IO BHEAYAUTOPHON CaMOCTOATEIILHOMN
pabore

CpencrBa KOHTPOJIA:

- KOMIUIEKT KOHTPOJLHO — U3MEPHUTEIIbHBIX MaTePHaIoB IO JUCITUTIIINHE;

- KOMIUIEKT MPAKTUYECKUX padoT;

- KOMIUIEKTBI TECTOB IO pa3ziesiaM JUCIUTLINHBL.

Harasigabie mocoous:

—TUTaKaThl, TAOIHIIBI, CXEMBI, (hoTorpaduu, KAPTOUKH, JOTHIECKHE CTPYKTYPHI;

3.2. UudopmannonHoe olecriedeHHs peaTu3aluy MpOrpaMMbl

3.2.1 OcHOBHBIE IICUATHBIC U3JaHUSI

1.Anrebpa u Havana aHammza.10-11 k1. AnumoB 1. A., Komsirua FO.M. u oip M.
IIpocsemienue, 2018r

2.I'eomerpus 10-11 ki : JI.C. Atanacsin, B.®.byry30B u np- M.: [Ipocseuienue,
2018r

3.2.2 OCHOBHBIE JJIEKTPOHHBIC W3IAHUS

1. Maremaruka B OTKpsITOM KOJIepKe http://www.mathematics.ru

2. OOmepoccuiickuii MaTeMaTHdecKuid mopran http://www.mathnet.ru

3. Enunas xomnekiuu nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB www. school-
collection. edu. ru

4. VHbopManmoHHBIC, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MaTepuallbl  Www. fcior.
edu. ru

3.2.3 JlomoaHUTEIbHbIE UCTOYHUKH

1. Mopakosuu A.I'. AnreOpa 1 Hadyajia MaTeMaTUYecKoro aHaimsa. Yacts 1.
Vuaeounk10-11 kn1.-M.,2013

2. MopakoBuu A.I'. Anrebpa u Hadasia MaTeMaTHYECKOTro aHanmza. YacTts 2.
3amaunuk10-11 k1.-M.,2013

3. Cwmupnosa U.M, CmupnoB B.A T'eometpus 10-11 ki1 — Muemosuna, 2013

4.  KommoropoB A.H. u np.. 10 (11) k1. — M., 2013.
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http://www.mathnet.ru/

3.3. Opranusanus 00pa3oBaTeJIbHOrO NMpouecca

N3ydenue o6mieoOpa3oBaTebHOM y4€OHOM JUCHUIIIMHBI TPOBOAMUTCS HA
IIEPBOM M BTOPOM Kypce Ha MPOTSHKCHUH 4 CEMECTPOB M 3aBEpIIacTCs SK3aMCHOM .

OCHOBHBIMH ~ METOAAMH OOYYCHHS  SIBJISIOTCS  CJIOBECHBIC, HAarJISIHBIC,
PENPONYKTUBHBIC METOABl OOydUeHHs, IpaKTHYecKas padoTa CTYICHTOB, METO/I

npoOJIEMHOT0 00yUYeHHS.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOEPA3OBATEJBHON YYEFHOM JUCHUILIUHBI

Pe3yabTarsl 00y4enust

@D opMBbI M METOABI
KOHTPOJISl 1 OLEeHKH

pe3yJbTaTOB 00y4eHHA

JIMYHOCTHBIE:

CpCaACTBC MOIACIUPOBAHUA SIBJICHUH H mpomeccoB, HUACAX U METOAAX
MAaTEMAaTHUKH,

-IOHUMAHUC 3HAYUMOCTU MATCMATUKU JIsI HAYYHO-TCXHHUYCCKOI'O
nporpecca,

chOPMHPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K 4YacTu
00I1e4eIOBeYeCKON KYJIbTYPhl Yepe3 3HAKOMCTBO C UCTOPUCH Pa3BUTHUS
MaTeMAaTHKH, YBOIIOIMEH MaTEMATHUCCKUX HICH;

-pa3BuTHE JIOTHYECKOT O MBIIUICHUS, MPOCTPAHCTBEHHOI' O
BOOOpaXEHHS, alITOPUTMUIECKON KYJIbTYpPbl, KPUTUYHOCTH MBIIIJICHUS
HAa YpOBHe, HeoOXoauMOM i Oyaymedl mnpodeccrHoHanbHOR
JEesITeNIbHOCTH, I MPOAODKEeHUs 00pa3oBaHUsl K caMOO0Opa3oBaHUS;

-OBJIAICHNE MaTeMaTH4 eCKUMH 3HAHUSIMH " YMEHHSIMH,
HEOOXOMUMBIMH B TIOBCEAHEBHOW JXU3HU, ISl OCBOCHHS CMEXKHBIX
€CTECTBEHHOHAYUHBIX AMCIUIUIMH W TUCHUIUIMH MPO(}eCcCHOHAIBHOTO
[UKJIa, JJs TONydeHUs o0pa3oBaHUs B 00NacTIX, HE TpeOYIOmux
yIITyOJIeHHOW MaTeMaTH4eCKOM MO OTOBKH;

-TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCIE
caMo0o0pa3oBaHUIO, Ha TNPOTSHKEHMM BCEW JKU3HU; CO3HATENbHOE
OTHOIIIEHUE K HEMPEepPhIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCIIEITHON
npodeccuoHanbHON U OOIIECTBEHHOM 1EATeIHHOCTH,

-TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOM U
OTBETCTBEHHOM JEATEIBHOCTH;

-TOTOBHOCTb K  KOJUISKTMBHOW  pa®oTe, COTPYAHUYECTBY  CO
CBEpPCTHUKaMU B 00pa30BaTEJIbHOM, OOILIECTBEHHO MOJE3HOM, yueOHO-
HCCIIEI0BATEIbCKON, TPOCKTHON U JPYIUX BUAAX AEATEIbHOCTH;

-OTHOIIICHHE K HPO(ECCHOHATBHOW IEATEIBHOCTH KaK BO3MOXXHOCTH
y4acTUsi B PEIICHHH JIMYHBIX, OOIICCTBEHHBIX, TI'OCYIAaPCTBCHHBIX,
00IIeHAIMOHATBHBIX TIPOOJIEM;

Ilegarornueckoe
HaOJIIOIeHue

MeTanpeameTHble:

YMEHHUE CaMOCTOSTENBHO ONPEIEIATD LEU AEATEIbHOCTU U COCTABIIATh
IIJIaHbI JEATEIbHOCTH; CaMOCTOSTEIILHO OCYILECTBIIATS,
KOHTPOJMPOBATh U KOPPEKTUPOBATH IEATEIBLHOCTD; UCIIOJIb30BATh BCE
BO3MOXXHBIE pECcypchbl Ul JOCTUKEHHUs IIOCTaBJICHHBIX IelNed U

O1eHKa BBIIIOJIHEHUA

WHAWBUAYAJIbHBIX

3a1aHUH, MPAKTUYECKUX

pabor.

44




pcajin3aivu IJIaHOB JACATCIbHOCTHU, BBI6I/IpaTb YCICUIHBIC CTPAaTCruu B
Pa3IMYHbIX CUTYallUAX;

-yMeHHE NPOIYKTHUBHO OOIIATHCS W B3aUMOJEHCTBOBATH B IpPOLECCE
COBMECTHOH N1€ATEeIbHOCTH, YYUTHIBATh MO3ULUU JPYTHX Y4aCTHUKOB
IesITeNbHOCTH, 2(GEKTUBHO pa3peniath KOHQIUKTHL;

-BJIa/ICHHE HaBBIKAMM I103HABATEIbHON, Y4€OHO-MCCIIEA0BATEIbCKON U
MPOEKTHOW  JIeATEIbHOCTH, HABBIKAMU  pa3pellieHus  mpobieM;
CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY IOHCKY METO/0B
pElIeHNs] MPAKTUYECKUX 3a7ad, MPUMEHEHUIO pa3JIMYHbIX METO/0B
MIO3HAHUS;

-TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOATEIbHOW HMH(POpPMaLMOHHO-
II03HABATEJIbHON JIE€ATENIbHOCTH, BKJIIOYas YMEHHE OPUEHTUPOBATHCS B
pa3IMYHBIX MCTOYHUKAX HHGPOpMAIMM, KPUTUYECKU OLIEHUBATh H
UHTEPIPETUPOBaTh HMH(MOpPMALMIO, TOJIY4aeMyl U3  Pa3JIMYHBIX
HCTOYHHKOB;

-BJIaJICHUE SI3BIKOBBIMH CPEJICTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO
u3JlaraTh CBOIO TOYKY 3pPEHUs, MCIOJIb30BaTh a/JEKBATHBIC SI3BIKOBBHIC
CpeICTBa;

-BIIa/ICHHE HABBIKAMHU IIO3HABATENBbHON pedlekcuu Kak OCO3HaHUS
COBEpIIaEMbIX JIEHCTBUI U MBICIUTENbHBIX MPOLIECCOB, X PE3YIbTATOB
U OCHOBaHMH, TpaHUI[ CBOEro 3HAHMSA M HE3HaHHSA, HOBBIX
MO3HABATENIbHBIX 3a7a4 U CPEACTB JJIS UX JOCTHKCHHUS,;
-LIeJIEyCTPEMJIEGHHOCTh B~ TIOMCKaX M  MPUHATHM  pPEUICHUH,
COOOpA3UTENhHOCT, W UWHTYHUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
NPEACTaBIEHNUN; CIOCOOHOCTh BOCHPUHUMATh KPacoTy M T'apMOHMIO
MUDpa;

IIpeameTHbIC:

— -c(OPMHUPOBAHHOCTb IIPEJICTaBICHUH O MaTeMaTUKE KaK YacTH
MUPOBOM  KYJbTypbl M MECT€ MAaTEMaTUKH B COBPEMEHHOHU
LIUBUIM3AIMHY, CIIOCO0aX OIUCAaHUS SIBJIEHUN peajbHOrO0 MHpa Ha
MaTeMaTUYECKOM S3bIKE;

'C(bOpMI/IpOBaHHOCTL Hpe,[[CTaBJ'IeHI/Iﬁ O MAaTEMAaTUYCCKUX IMMOHATHAX KaK
BaXKHEHUINMX MAaTEMaTH4ECKHX MOACIIAX, IMO3BOJMIOIIMUX OIIMChIBATH H
HN3ydaTb pa3HbIC MNPOHECChl W SABJICHUA; IOHHMMAHUE BO3MOXHOCTH
AKCMOMATUYCCKOI'o MOCTPOCHHA MAaTEMATHUICCKUX TGOpHﬁ;

-BJIaJICHUE METOJaMHU J10Ka3aTelIbCTB U AJTOPUTMOB PEIICHUS, YMEHHE
UX TPUMEHSATh, MIPOBOAUTH JIOKA3aTEJIbHBIE PACCYXKICHHUS B XOJ€
pelIeHus 3a/1a4,

-BJIAACHUC CTAHAAPTHBIMU TIIpUEMaMU PCHICHUA pPalUMOHAJIBHBIX M
HpPpPALlMOHAJIBHBIX, IMOKAa3aTCIIbHBIX, CTCICHHBIX, TPUTOHOMCTPUUICCKUX
ypaBHeHI/Iﬁ U HCPABCHCTB, WX CHUCTCM, HUCIOJIB30BAHUC TOTOBBIX

VYceTHBIN ompoc,
TECTUPOBAHUE,
TEPMUHOJIOTUYECKUI
JUKTaHT,
VHAUBUAYaJIbHbIE
3a/laHus, PEIICHUE
3a/1a4, IPaKTHYECKUE
paboTHl,
WHJVBUYJIBHBIN IPOEKT
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KOMITBIOTEPHBIX IIPOrpPaMM, B TOM YHUCIE Ul IOMCKA NIYTH PELUEHHUS U
WJUTFOCTPALMM PELIEHUS YPABHEHUI U HEPABEHCTB;

-copMUPOBAaHHOCTh  TPEACTABICHUH 00  OCHOBHBIX  IOHSTHUSX
MaTeMAaTUYECKOr0 aHajlu3a W HX CBOMCTBAaX, BJAJACHUE YMEHUEM
XapaKkTepHU30BaTh MOBeACHUE (DYHKIMH, HMCIOIB30BAHHUE MOJYUYEHHBIX
3HAHUM JUUIS ONMCAHUS U aHAJIM3a PEAIIbHBIX 3aBUCUMOCTEN;

-OCHOBHBIMM  TOHATUSMU O IUIOCKHX M  TNPOCTPAHCTBEHHBIX
reoMeTpuiecKuX (purypax, uX OCHOBHBIX CBOMCTBAX;
-c(hOpMHUPOBAHHOCTh YMEHHS Paclio3HaBaTh F'€OMETpHUECKHe (UTYpPbI
Ha 4yepTekax, MOJEIAX U B PEaJbHOM MHpE; NPUMEHEHHE M3YyUYEHHBIX
CBOWCTB TE€OMETPUYECKUX (uryp u  QopMya JJjsl  pelIeHus
reOMEeTPUYECKUX 3a/1a4 U 3a/1a4 C HPaKTHUECKUM COJIEPKAHUEM;

-cOpPMUPOBAHHOCTb MPEJCTaBIEHUI O Mpoleccax U  SBJICHHUSAX,
UMEIOIINX BEPOATHOCTHBIN XapakTep, CTaTUCTHUYECKUX
3aKOHOMEPHOCTSAX B  pPEaJbHOM  MHpE, OCHOBHBIX  IOHSTHIAX
IEMEHTAPHON TEOPHH BEPOATHOCTEH; YMEHUN HAXOAWUTh U OLICHUBATH
BEPOSATHOCTH HACTYIUIEHUS COOBITMM B MNPOCTEHIIMX HPAaKTHUECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITy4alHBIX BEIHYNH;

-BJIaJICHUE HABBIKAMU UCIIOJB30BAaHHUS TI'OTOBBIX KOMIIBIOTEPHBIX
[IporpaMM MpHU PEIICHUH 3aa4.

TeMbI 1OKI210B

S5.1IPUJIOKEHHUE (Tembl 10KJIa10B, pehepaToB, NIPOEKTOB)
Tembl pepeparToB
HenpepsiBHBIE 1pOOH.

[TapannenbHOE MPOEKTUPOBAHUE.

CpenHue 3HayeHusl U UX IPUMEHEHHUE B CTATHUCTHUKE.
BekTopHoe 3agaHue NpsIMbIX U IJIIOCKOCTE B MPOCTPAaHCTBE.
CroxeHrne rapMOHHYECKUX KOJIeOaHUH.

['paduueckoe pemieHre ypaBHEHHI 1 HEPABEHCTB.

CxeMbl MOBTOPHBIX UCHIBITAHUN bepHysun.

HccnenoBanue ypaBHEHH U HEPABEHCTB € [TapaMeTPOM.

puioxenue
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TeMbl HHAUBUHAYAJIBbHBIX IIPOCKTOB

[TpaBuibHBIE U MOy PAaBUIIbHBIE MHOTOT PAHHUKH
Konnueckue ceueHus u X NpUMEHEHUE B TEXHUKE
[TprMeHeHue CIIOKHBIX TPOL[EHTOB B CTaTUCTUKE
[Tonarue nuddepennnana u ero NpuMeHeHHs.

MuHucrepcTBo 00pazoBanus U Hayku YensiOnHCckoM obnactu
[NocynapcTBeHHOE 01O KETHOE TTPOPECCHOHATTEHOE 00pa30BaTEIBHOE YUPEIKICHUE
«Tponukui TEXHOJIOrMYECKUN TEXHUKYM
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YTBEPXJIEHA
IIpukaszom

oT«24» mast 2021 r. Ne 320
Hupexrop I'BIIOY «TTT»
O.B. Porens

Jlns mpodeccuu oBap, KOHAUTEDP, CBAPIIUK (PYyUHON U YACTUYHO
MEXaHU3UPOBAHHOW CBApKHU HAILUIABKH), crieninaibHocTd TO aBurarteneu,
CUCTEM M arperatoB aBTOMOOUIIEN)

[Tpuka3 ot 04.02.2021r. Ne 46 o/n

PABOYAS ITIPOT'PAMMA YUYEBHOM U CIIATIJIAHBI
OYJ1.0S MATEMATHUKA

2021r.

[Iporpamma yueOnoi auctumumasl OYJ.05 MaremaTtuka pa3zpaboTaHa B
cootBercTBrH ¢ PI'OC cpennero obmiero oopazoBanus, ¢ y4eTOM HPUMEPHON OCHOBHOU
o011eo0pa3oBaTeIbHON TpOrpaMMbl (Hazeawus) CpeaHero oomero oOpa3oBaHUS
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0JI0OpeHHOM perieHrneM (GeaepaTbHOr0  Y4eOHO-METOANYECKOTO OOBEAMHEHUS 10
oOmeMy obpazoBanuto ot 28 utons 2016r. npotokos Ne 2/16-3

Opraauzanusa-pa3padoTUHK: I'BIIOY «Tpounnkunit TEXHOJIOTUYECKUAMN
TEXHUKYM
Paspabotunk: Tapar CBernana  MuxaiioBHa, TMpemojiaBaTelb  BBICIICH

KBJIM(PUKAIIMOHHOW KaTErOpHH.

Paccmorpena Ha 3acelaHMM LMKIOBOM METOIWYECKOM KOMHUCCHM IIpENoAaBaTeIeu
obmeodpazoBarenbHbIX auciuinH ,0I'CO u EH nuknon

Jst mpodpeccun IloBap, konautep, Capmuk (pyqHON U YACTUIHO
MEXaHH3UPOBAHHOW CBAapKH (HAILIABKH)), creruaibHocTH TO
JIBUTATEJICH, CHCTEM U arperaToB aBTOMOOHJIEH )

ITporokonm ot «12» 01.2021 No4

[Iporokoin ot «14» mag 2021r. Ne 7 mapukmax U TpPaKTOPUCTHI
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