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1. HACITIOPT MPOI'PAMMBbI <MATEMATHKA)»

1.1. Ob6sacTb NpUMEHEHUs POrPaMMbI

[Iporpamma yueOno#t auciurmuabel OY /(.05 MatemaTuka sIBISE€TCS 4YacThIO
OCHOBHOM  mpodeccuoHanibHoM  mporpammbel  ['BIIOY «Tpounuxoro
TEXHOJOTHYECKOTO TeXHUKyMay mnpodeccuu 43.01.02 ITapukmaxep

1.2. Mecro AMCUMIVIMHBI B CTPYKType IPOrpaMMbl NOATOTOBKH

CIIEIHATUCTOB CpeJHero 3BeHa: lurerpupoBaHHas ydeOHas QUCLUIUIMHA «MaTeMmaTukay
ABIIAETCA Y4eOHBIM MpEAMETOM 00s3aTeNibHON mpeameTHOM obmactu  «MaremaTnka U
unpopmaruka»y GI'OC cpennero oOuiero oopa3oBaHusl.

VYyebnas nucnurmiimHa «Marematuka» u3ydaercs B 0011e00pa3oBaTeIbHOM IUKIE YYEOHOTO
wiana OIIOII I'BIIOY «Tpounkuii TEXHOJOTMYECKUH TEXHHKYM» Ha 0a3e OCHOBHOIO OOIEro

00pa3oBaHus ¢ MOIy4eHueM cpeanero obmero obpasosanus (ITTTKPC) mo npodeccun 43.01.02

«ITapukmaxep»

B yue6nbix mmanax IIIIKPC, MIICC3 yuyebnas mucnumivHa «MaTemaTuk» BXOIUT B COCTaB
oOuux o0meo0pa3oBaTeNbHbIX y4eOHBIX JUCHMIUIMH, (GOPMHUPYEMBIX M3  00s3aTeIbHBIX
npeameTHeix obmacteit @I'OC cpemnero obmiero oOpazoBanus, it npodeccuir CIIO wmm
cnernansHocTeil CITO cooTBeTCTBYIOMIETO POt MpohecCHOHATFHOTO 00pa30BaHMUsL.

1.3. Heau m 3a0a4u TUCHMIUIMHBI — TPeOOBaHMSI K pe3yJbTaTaM OCBOEHHS

AUCHHUIIIIMHBI

Copep:xanue nporpaMmsl 0011e00pa3oBaTeIbHON Y4eOHON AUCIUTITHHBI
Martemaruka HanpaBJIeHO Ha JOCTIKEHUE CIIEIYIOIIHX IIeeH:

-o0ecreyeHne C(I)OpMI/IPOBaHHOCTI/I Hpe,Z[CTaBJ'IeHI/Iﬁ O CONUAIbHBIX, KYJIBTYPHBIX U UCTOPHUYCCKUX
(baKToan CTaHOBJICHHUA MaTCMaTUKU,

-o0ecreyeHme C(bOpMI/IpOBaHHOCTI/I JOTUYCCKOIro, aJropuTMH4eCKOro MW Mar€MaTH4CCKOr'o
MBIIIIJICHUS

-o0ecreyeHne C(I)OpMI/IPOBaHHOCTI/I YMCHI/Iﬁ NPUMCHATH IIOJTYUYCHHBIC 3HAHUA IIPpU PCHICHUU
Pa3JIMYHBIX 3a/1a4;

-o0ecreyeHne C(I)OpMI/IPOBaHHOCTI/I HpeHCTaBHCHI/Iﬁ O MAaT€MAaTHUKC KaK 4aCTHU 06H_IGIIGHOB€‘I€CKOI71
KYJIbTYPbI, YHUBCPCAJIbBHOM A3BIKC HAYKH, IIO3BOJIIOIICM OIHWCBIBATD W H3Yy4YaTb PCAJIbHBIC
IIpOoUCCChl U ABJICHUS.

OcBoeHue cojiepkaHuss y4eOHOM aucHUIIMHBI MaTemaTtuka 00ecneuyuBaeT JIOCTHIKECHUS
CTYIEHTaMH CIIEAYIOIIHUX Pe3yabTaToB:
JInuHoCcTHBIE pe3yabTaThl B c(epe OTHOLWICHHHOOyJalmMXCA K cede, K CBOeMy
310POBbI0, K NIO3HAHMIO ce0s:
OpUEHTaMsl OO0y4yalolmMXCsd Ha JIOCTHXKEHHE JIMYHOTO CYacThs, pPEANTMU3ALUI0 TO3UTUBHBIX
KU3HEHHBIX TE€PCIEKTUB, WHHUIMATUBHOCTh, KPEATUBHOCTb, TOTOBHOCTh M CIOCOOHOCTh K
JMYHOCTHOMY CaMOONPEAETICHNIO, CIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIE TUIaHBI;



TOTOBHOCTH M CHIOCOOHOCTH 00ecrieunTh ce0e U CBOMM OJIM3KUM JOCTOMHYIO KHU3HB B IpoIiecce
CaMOCTOSTENBHOM, TBOPUECKON U OTBETCTBEHHOU NEATEIBHOCTH;

TOTOBHOCTh W  CIIOCOOHOCTh OOy4alOImIMXCS K OTCTaWBAaHUIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHHsI, TOTOBHOCTh M CHOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO IMO3UIUIO TIO
OTHOIIEHUIO K OOLIECTBEHHO-TOJIUTUYECKUM COOBITHSIM MPOILIOT0 M HACTOAIIETO Ha OCHOBE
OCO3HAHHUS U OCMBICJIEHUSI UCTOPHH, TyXOBHBIX LIEHHOCTEH U JOCTUKEHUM HaIlel cTpaHbl;

FOTOBHOCTb U CIHOCOOHOCTh OOYydYaloIIMXCS K CaMOpPa3BUTUIO U CaMOBOCIUTAaHUIO B
COOTBETCTBUU C OOIEUYEIIOBEUECKUMH I[IEHHOCTSIMU M MJ€alaMHM TIpaKJaHCKOro 0OIecTBa,
NOTPEOHOCTh B (PM3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSX CIOPTHUBHO-03JI0POBHUTEIBHOM
JESITENIbHOCTBIO;

MPUHATHEC W peallu3aius IICHHOCTEH 3M0pOoBOro W 0e30macHOro oOpasza KH3HH, OepexHOoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MUECKOMY M MICUXOJIOTMYECKOMY
3/10pOBbIO;

HENpPUITHE BPEAHBIX IPUBBIYEK: KYPEHUs, YIOTPEOIEHUS aIKOT0Jisl, HAPKOTUKOB.

JInuHOCTHBIE pe3y/IbTAaThI B c(hpepe OTHOMIEHUIT o0yuaromuxcs Kk Poccun kak k Poaune
(OteuecTBY):

poccuiickasi HMJAEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKONW WAEHTUYHOCTH B
MOJIUKYJIIbTYPHOM ~ COLMYME, YYBCTBO MPUYACTHOCTH K MCTOPUKO-KYIBTYPHOH OOIIHOCTH
poccuiickoro Hapoja u cyabOe Poccum, marpuoTusM, rOTOBHOCTh K CiyKeHHI0 OTedecTBy, €ro
3aIUTE;

yBa)K€HHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepes PoauHol, ropmoctu 3a cBoit
Kpail, cBot0 PoauHy, mpomuioe M HacTOsIee MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu, yBaxkeHue K
rocy/lapcTBEHHBIM CUMBoOJIaM (rep0, ¢iar, THMH);

(dbopMHUpOBaHHE YBaXKEHHS K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY s3bIKy Poccuiickoii
denepanun, SBISIONIEMYCS OCHOBOM POCCHHCKONW MACHTHYHOCTH M TJIAaBHBIM  (PAKTOPOM
HallMOHAJIBHOTO CaMOOIIPEIEIICHHS;

BOCITUTaHHE YBAaXKECHHS K KYJIbTYype, A3bIKaM, TPAAULIUSIM M 00bIYasiM HapOJ0B, MPOKHUBAIOIINX B
Poccuiickoit @eneparuu.

JIMYHOCTHBIE Pe3y/bTaThl B cpepe OTHOMIEHUH 00y4AOIIHUXCH K 3aKOHY, TOCYIapCTBY
U K IPAXKIAHCKOMY 00111eCTBY:

IPaXIaHCTBEHHOCTh, IPAXKJAHCKAs MO3UIMS aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCHUMCKOIO
o0lIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLHMOHHBIE MpaBa U O0S3aHHOCTH, YBAXKAIOLIETO 3aKOH U
MIPaBOIOPSIIOK, OCO3HAHHO MPUHUMAIOLIETO TPAIUIMOHHbIE HAIIMOHAIbHBIE U OOIIeUeI0BEYECKUE
T'YMaHUCTHYECKHUE U JIeMOKPATUUYECKHE LIEHHOCTH, TOTOBOTO K YUACTHIO B OOILIECTBEHHOMN KU3HU;

MPU3HAHUE HEOTUY)KJAEMOCTH OCHOBHBIX IpaB M CBOOOJ 4YelOBEKa, KOTOpbIC MPHHAJIEKAT
KOKJIOMY OT pOKJEHHUS, TOTOBHOCTh K OCYILECTBJICHHIO COOCTBEHHBIX MpaB U cBoOoa 0e3
HapyIIeHUs MpaB U CBOOOJ APYruX JHUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIEC MpaBa U CBOOOIbI
YeloBeKa M TpakJaHWHA COTJIACHO OOIICTPU3HAHHBIM MPUHIUIAM M HOpMaM MEXIyHapOJIHOTO
mpaBa u B cooTBeTcTBHM ¢ KoHctutyrueil Poccuiickoit denepanuu, mpaBoBasi U MOJUTHYECKAsS
IPaMOTHOCTB;

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOMN
MIPaKTUKH, OCHOBAHHOE HA TUAJIOTE KYJIbTYp, a TAKXKE Pa3IN4HbIX (POpPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHUE CBOEr0 MECTa B MOJMKYJITYPHOM MHPE;

WHTEpUOpU3ALUsl I1IEHHOCTEW JEMOKPAaTHM W COLMAIBHOM COJNMAAPHOCTH, TOTOBHOCTh K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHUH B TPYIINE WA COLMATbHON OpraHu3allly;

TOTOBHOCTh  OOYYalOIIUXCS K KOHCTPYKTHBHOMY YYacTHIO B TPHUHSATHH  PEIICHUH,
3aTparuBarOIMX HMX MpaBa U HMHTEPEChl, B TOM YHCIE B Pa3jINYHbIX (GopMmMax OOIMIECTBEHHOMN
CaMOOpPraHU3allii, CAMOYITPABJICHUS, OOIIECTBEHHO 3HAYUMOMN JESTEILHOCTH,

MIPUBEPKEHHOCTh HJIESIM WHTEPHAI[MOHANHN3MA, IPYKOBI, paBEeHCTBA, B3aUMOIIOMOIIA HAPOJIOB;
BOCIIUTAHUE YBAXXUTEIBHOTO OTHOILIEHUS K HAIMOHAIBHOMY JIOCTOMHCTBY JIOJEH, UX UYBCTBaM,
PENUTHO3HBIM YOSKICHUSIM;
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TOTOBHOCTh  OOYYalONIUXCS MPOTHBOCTOSITH  HJCOJIOTHM  DKCTPEMH3Ma, HAIMOHAIU3MA,
KceHo(oOuM; KOPPYIIUU; TUCKPUMHUHAIIMM 1O  COIMANBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HALIMOHAJBHBIM ITPU3HAKAM U JPYTUM HETATUBHBIM COLMAJIBHBIM SIBJICHUSIM.

JInuyHoCTHBIE pe3yJbTaThbl B c(epe OTHOUIEHHIT O0YyYAWNIIMXCH € OKPYKAKIUMU
JIOIbMM:

HPaBCTBEHHOE CO3HAHHME M TIOBEJCHHE HAa OCHOBE YCBOCHHS OOIEYETOBEYECKHX LEHHOCTEH,
TOJICPAHTHOTI'O CO3HAHUWA U NMMOBCACHUSA B INOJIUKYJIBTYPHOM MHUPEC, TOTOBHOCTH U CIIOCOOHOCTH BECTH
Adainor ¢ ApYruMu JIrOAbMH, OOCTUIaTb B HCM B3aMMOIIOHMMAHWA, HAXOAWUTH O6HH/I€ neim un
COTpyAHHUYATb IJId UX JOCTHUIKCHUS

MPUHATHEC TYMAHHCTUYECKUX IIEHHOCTEH, OCO3HAHHOEC, YBAXKHTEIBHOEC U JOOpOXKeInaTeabHOe
OTHOIICHHE K JPYroMy YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

CIIOCOOHOCTH K CONICPECIKUBAHUIO U (pOpMI/IpOBaHI/IC IIOBUTUBHOI'O OTHOIIIECHUA K JOOIM, B TOM
qucCjiI€ K JUOaM C OrpaHHu4YC€HHBIMHW BO3MOXHOCTSAMHU 3J0POBbSA W HHBAJIWAAM, 6CpC)KHOC,
OTBECTCTBECHHOC U KOMIICTCHTHOC€ OTHOIICHHUEC K (1)I/I3I/I‘-I€CKOMy U TICUXOJOTUYCCKOMY 3I0POBBIO
JPYTUX JIFOJICH, YMEHUE OKa3bIBATh MTEPBYIO TOMOIITb;

(hopmMupoBaHUE BBIPAKEHHOM B MOBEIEHUH HPABCTBEHHOW TO3UIIMH, B TOM YHCJIE CITIOCOOHOCTH
K CO3HATEIHLHOMY BBIOOPY 1M00pa, HPAaBCTBEHHOTO CO3HAHUS W IMOBEACHHUS HA OCHOBE YCBOCHUS
oOlIeYesoBeUeCKUX IIEHHOCTeH W HPaBCTBEHHBIX UYBCTB (YE€CTH, JI0JIra, CIPaBEUINBOCTH,
MUJIOCEPIIUS U IPYKETFOOMS);

pa3BUTHE KOMIICTCHIIMH COTPYIHWYECTBA CO CBEPCTHHKAMH, JCTBMH MIIAJIIIETO BO3pacTa,
B3pOCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-UCCIIeI0BATEILCKOM, MPOEKTHON
" JpYyrux BuJax ACATCIbHOCTH.

JIMYHOCTHBIE pPe3yJbTAThl B cepe OTHOLICHUI 00y4aKIIMXCH K OKPY:KaI0IeMy MUPY,
JKMBOM MPUPoO/E, Xy10:KECTBEHHOH KYJbTYpe:

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO DPa3BUTHUSl HAyKH, 3HAYMMOCTHU
HayKH, TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPUECTBY, BJIaJICHUE IOCTOBEPHOU MHOpMaIel o
MEePEIOBBIX TOCTHXKEHUSAX U OTKPBITUSX MUPOBOM U OTEUECTBEHHOU HAyKH, 3aMHTEPECOBAHHOCTDH B
Hay4YHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U 00IIeCTBa;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa3oBaHMIO, B TOM YHUCIIE CaMOOOpPa30BaHMIO, HA MPOTKEHUU
BCEH KU3HHU; CO3HATEJIILHOE OTHOIIEHHE K HEMPEephIBHOMY O0Opa30BaHMIO KaK YCIOBUIO YCIICIIHOM
npodeccruoHalIbHOM 1 00LIECTBEHHOU JESITENbHOCTH;

9KOJIOTHYECKas KyJIbTypa, OepeXKHOE OTHOIICHUS K POJHOW 3emiie, MPUPOAHBIM OOrarcTBam
Poccun u Mupa; MoOHMMaHHE BIMSHUSA COIMAILHO-3KOHOMHYECKUX IIPOILIECCOB HA COCTOSIHUE
MIPUPOJIHOM U COIMANIBHOM Cpe/ibl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOTHBIX PECYPCOB; YMEHUS U
HABBIKM Pa3yMHOTO MPUPOJIOTIONH30BAHMS, HETEPIHMOE OTHOIICHHUE K JACUCTBUAM, MPHHOCSIINM
BpEJ SKOJIOTHH; MPUOOPETEHUE OTbITa 3KOJIOT0-HAMIPABICHHOMN JIeSTEIbHOCTH;

ACTETUYECKOE OTHOIIEHHUSI K MHUPY, TOTOBHOCTh K 3CTETUYECKOMY OOYCTPOMCTBY COOCTBEHHOTO
ObITa.

JInyHOCTHBIE pe3yabTaThl B chepe OTHOMIECHUH 00y4AIOMIMXCH K CeMbe M POAUTENISAM,
B TOM YHCJIe IOATOTOBKA K CeMEHHOM KU3HU:
OTBETCTBEHHOE OTHOILIECHHWE K CO3JAHUI0 CEMBbU HA OCHOBE OCO3HAHHOTO NPUHATHS LIEHHOCTEHN
CEMEMHOM KU3HHU;
MIOJIOKUTENBHBIA 00pa3 CeMbH, POJIUTEIHCTBA (OTLIOBCTBA M MATEPUHCTBA), UHTEPUOPU3ALIUSL
TPaJAULIMOHHBIX CEMENHBIX LIEHHOCTEN.

JInYHOCTHBIE pe3yJbTaThl B cdepe OTHOLIEHUsI O0y4alOIIMXCsl K TpyAy, B cepe
COIHAIbHO-IKOHOMHUYECKHUX OTHOIIEHHIA:
yBaK€HHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOCH COOCTBEHHOCTH,



OCO3HAHHBIN BBIOOp Oymymiei mpodecchu Kak MyTh W CIOCco0 pealn3anu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

TOTOBHOCTh OOyYaroNIuxcs K TPYAOBON MPOo(eCcCUOHATBHON ACSITeTbHOCTA KaK K BO3MOKHOCTH
y4acTHs B PEIICHUH JINIHBIX, OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX, OOIEHAIIMOHATBHBIX MTPOOIIEM;

MOTPEOHOCTh TPYAWTHCS, YBAKEHUE K TPYAYy H JIIOIIM TPyAa, TPYAOBBIM JTOCTHKCHHUSM,
T0OpPOCOBECTHOE, OTBETCTBEHHOEC M TBOPUYECKOE OTHOIICHHE K pa3HbIM BUIAM TPYIAOBOU
NeSITEIILHOCTH;

TOTOBHOCTh K CaMOOOCITY)KMBAaHHIO, BKJIOYas OOYyYCHHWE U BBINOJHCHUE JIOMAITHUX
00s13aHHOCTEH.

JIn4HOCTHBIE pe3yabTaThl B cepe GPU3NMYECKOro, NCUX0J0rMYEeCKOro, COUMAIBLHOIO H
aKaJeMM4ecKoro 0/1aromnoJry4yus 00y4aronmxcs:
¢uznyeckoe, 3MOIMOHAIBHO-TICUXOJIOTHUECKOE, COLMaibHOE Oyaromnosyyue oOydaroluxcs B
KU3HU 00pa30BaTEIbHON OpraHM3alllM, OIYIIEHHUE JETbMH O€30MaCHOCTHU U IMCUXOJIOTHYECKOTO
KoMpopTa, HPOPMAITMOHHOI 0€3011aCHOCTH.

MertanpeaMeTHble pe3yabTaThl
MertanpeaMeTHble  pe3ylbTaThl OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOW MpOrpamMmbl
MIpe/ICTaBJICHbI TPEMs IPYNIIaMU YHUBEpPCAIbHBIX yueOHbIX aAercTBuil (YVY /).

1. PeryasiTuBHbIe yHHUBepcaibHble yueOHbIe el CTBUSA
BbpInyCKHUK HAy4YUTCH:

CaMOCTOSITEJIBHO OMNpENeNATh L€, 3aJaBaTh HapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXHO
OIPENIENINUTh, YTO 1IeJIb JOCTUTHYTA;

OLICHUBAaTh BO3MOJKHBIE MOCJEJICTBHS JOCTUXKEHUS IIOCTABJIEHHOW LENW B JAEATENbHOCTH,
COOCTBEHHOM JKHU3HU U YKU3HU OKPYXKAIOIIUX JIIOJCH, OCHOBBIBASICH Ha COOOPAKEHMSX ITHKH U
MOpaH;

CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0OpA30BATEIBHOW NEATEILHOCTH U
AKHU3HEHHBIX CUTYyalUsX;

OLIEHUBATh PECYpChl, B TOM 4YHUCIIE BpeMs U JApYyrue HeMmaTepualbHble pecypchbl, HEOOXOIMMbIE
111 JOCTUKEHMS TOCTABJIEHHON 11eNy;

BBIOUPATH MyTh JAOCTHXKEHMS LI€JU, IUIAHUPOBATh PEIIEHUE OCTABICHHBIX 3a/1a4, ONTUMU3ZHUPYS
MaTepHualibHble U HeMaTepHaIbHbIE 3aTPaThl;

OpraHu3oBbIBaTh  3(QQGEKTUBHBIA IMOUCK  PECYpcOB, HEOOXOOUMBIX IS JOCTHXKEHUS
MIOCTaBJIEHHOW 11eNH;

COIIOCTABJIATh MOJYYEHHBINH Pe3yNbTaT ASSITEIbHOCTH C OCTaBJIEHHOM 3apaHee LEeNbo.

2. Ilo3HaBarTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eiCTBUS
BbInyCKHUK HAYYHUTCH:

UCKaThb W HAXOAWUTh OO0OOILIEHHblE CHOCOOBI pEIICHUs 3ajady, B TOM YHCIIE, OCYLIECTBIATh
pa3BepHyThIi HMHPOPMALMOHHBIA TOMCK W CTaBUTh Ha €ro OCHOBE HOBbIE (ydyeOHble U
M03HaBaTebHbIC) 3a0a4H;

KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATh MHPOPMALIMIO C Pa3HbIX MO3ULIUH, paclO3HABATh U
(buKCHpOBaTh MPOTUBOPEYHS B UH(OPMAIIMOHHBIX UCTOYHUKAX;

UCIIOJIb30BATh  PA3IMUHBIE  MOJEIBHO-CXEMATUYECKUE  CpEACTBA  JUIsl  NPEACTaBICHUS
CYIIECTBEHHBIX CBS3€H U OTHONICHUH, a TaKKe MPOTUBOPEUUH, BBISBICHHBIX B MH()OPMALIMOHHBIX
HCTOYHUKAX;

HaXOJUTh U NPUBOJANUTH KPUTHUECKUE apTyMEHTHI B OTHOLIEHUH JEMCTBUI U CYKIEHH APYyroro;
CMOKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKMM 3aMEUaHUsIM B OTHOIIEHHH COOCTBEHHOTO
CYXJIEHHsI, pacCMaTpUBAaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;



BBIXOJIUTh 32 pPAaMKH Y4e€OHOTO TpeAMeTa M OCYUIECTBIATH IIeJICHANPAaBICHHBIH MOUCK
BO3MOXHOCTEH /715 IUPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB IEHCTBUS;

BBICTPaMBaTh WHAMBUIYAIbHYIO O0pa30BaTENbHYIO TPACKTOPUIO, YYUTHIBAs OTPAHUYEHHUS CO
CTOPOHBI IPYIrUX YY4aCTHUKOB M PECYPCHBIE OTPAaHUYCHUS;

MEHSATh U YACPKUBATh PA3HBIC MIO3UIUHU B IIO3HABATEILHOMN ACATEIBHOCTH.

3. KoMMyHHKATHBHBbIE YHHBepPCAJIbHbIE YUeOHbIE IeiiCTBUSA
BbIMyCKHUK HAYYUTCSH:

OCYIIECTBJISITh JEJIOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMHU (Kak
BHYTpH 00pa30BaTeIbHON OpraHM3alii, TaKk W 3a ¢ MpeAeliaMu), MOoAOUpaTh MapTHEPOB IS
JICJIOBOM KOMMYHUKAIIMM HMCXOAS M3 COOOpaKeHWil pe3ylbTaTUBHOCTH B3aUMOJICUCTBUS, a HE
JIMYHBIX CUMIIaTHH;

MIPU OCYIIECTBJICHUU TPYNIOBON pabOThl OBITh KaK PYKOBOJUTEIEM, TaK U WICHOM KOMAaH]IbI B
Pa3HBIX pOJsX (TEHEPATOP UACH, KPUTHK, UCTIOJIHUTENb, BRICTYNAIONIUN, SKCIIEPT U T.J.);

KOODJAMHUPOBATh U  BBINOJHATH PpabOTy B  YCJIOBHUSX PEAIbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Pa3BEpPHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJb30BAHHEM aJCKBATHBIX
(YCTHBIX U MUCHMEHHBIX) S3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(IMKTOTCHHBIC CUTYallMd W TPEIOTBpAIlaTh KOH(JIUKTHI JO WX aKTUBHOU
(da3pl, BBICTpaWBaTh JCJIOBYI0O U OO0pa3oBaTeIbHYID KOMMYHHUKAIMIO, H30€ras JIMYHOCTHBIX
OLICHOYHBIX CYXKJICHUH.



Hpe}lMeTHble PE3yJdbTaThbl

Yray0/eHHblil ypoBeHb

«CI/ICTeMHO-TeopeTI/I‘IECKHe pe3yJabTaTb»

Paszpnen Il. BoimyckHUK HAyuHuTCS V. BbIyCKHHUK MOJYYHT BO3MOKHOCTH
HAYYHUThCS

ean JI71s1 yCTrienHoTo mMpoI0JKeHUS 00pa3oBaHus s obecneyerust 603MOACHOCU YCNEULHOSO

OCBOEHHUSI 0 CNEIUATBLHOCTAM, CBA3aHHBIM C MPUKJIAJIHBIM UCIIOJIH30BAaHUEM MAaTEMATUKHU nPOO0NdHCEHUSL 00PA308AHUS NO

npeaMera CNeyuaIbHOCMsM, C8A3AHHBbIM C
ocyujecmsnenuem Hay4Hou u
UCCIe008amMenbCKoll 0esimenbHOCmu 8 00aacmu
MamemMamuKy U CMEHCHbIX HaAYK

TpeOoBanus K pe3yjbTaTam

nemenmol CB0GOJIHO OTIEPUPOBATH MOHATUAMHU: KOHEUHOE MHOXKECTBO, JIEMEHT —  Hocmuoicenue pezyromamos paszoena ll,

meopuu MHOYECTBA, MTOJAMHOKECTBO, TIepeceueHne, 00beIMHEHNE U Pa3HOCTh — onepuposamv NOHAMUEM ONpedesieHUs, OCHOBHbIMU

MHOIHCECm 8 MHO’KECTB, YUCJIOBbIE MHOXKECTBA HA KOOPAMHATHOU MPAMOM, OTPE30K, sUOAMU ONpedeNeHUll, OCHOBHBIMU BUOAMU MEOPEeM,

u MHTEPBAJI, MOJIYHHTEPBAJI, IPOMEKYTOK C BBIKOJIIOTOM TOYKOH, —  NOHUMAmMb CYMb KOCBEHHO20 00OKA3AMeNbCmed,

mamemamuy rpaduvecKoe IpeICTaBICeHHEe MHOXKECTB Ha KOOPAWHATHOM TIJIOCKOCTH; —  ONepupPoBamb NOHAMUAMU CUEMHO20 U HECHEMHO20

eCcKou 3a7aBaTh MHOKECTBA MIEPEYUCIICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM; MHOXMCECmEa,

J102UKU

OIIEpPHPOBATh MOHATHAMHU: YTBEPHKACHUE, OTPULIAHNE YTBEPXKICHUS,
WCTUHHBIE U JIO)KHBIE YTBEPXKICHUs, IPUUUHA, CIIEACTBUE, YACTHBIN
cllyyail 001ero yrBep:kJIeH!sI, KOHTpIPUMED;

IIPOBEPATH MPUHAIEKHOCTD 3JIEMEHTa MHOKECTBY;

HaXOJUTh MepeceyeHrne U 00beAMHEHUE MHOXKECTB, B TOM UUCIIE
MPEJCTAaBICHHBIX Tpa@UUECKH Ha YUCIOBOM MPSIMOI M HAa KOOPAMHATHOMN
IIJIOCKOCTH;

NPUMEHSAMb Memoo0 MamemMamuieckol UHOYKYuu 0
npOBeOeHUs. paCCyHCOeHUL U OOKA3AMeNbCms U npu
peuteruu 3a0a.

B noeceonesHotl sxcuznu u npu uzyueHuu opyux npeomemos.

UCNONBL308AMb MEOPEMUKO-MHONCECNBEHHbI A3bIK U
A3BIK I02UKU OTI51 ONUCAHUS PeATbHBIX NPOYECco8 U
A6/IeHUU, NPU peuleHuU 3a0ay Opy2ux y4eOHvlx

! 3neck u nasee: 3HATH OMpE/IENIEHNE TIOHATHS, 3HATH U YMETh OOOCHOBBIBATH CBOMCTBA (MPU3HAKH, €CIIM OHH €CTh) MOHATHS, XapaKTEPH30BATh CBSA3U C IPYTHMH MOHATHAMH,
MIPEACTAaBIIAS OAHO MOHATHE KAK YaCTh HEIOCTHOrO KOMILIEKCA, UCIONb30BaTh IOHATHE U €70 CBOWCTBA MPU MPOBEACHUH PACCYKJICHHH, T0Ka3aTeNbCTB, PEIICHUH 3a/]1a4.
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MIPOBOJIUTH JIOKa3aTeIbHBIE PACCYKACHUS 11 000CHOBAHUS HCTUHHOCTH
YTBEPKJICHUH.

B nosceonesnoii sorcuznu u npu uzyuenuu opyeux npeomemos:

HCMOJIb30BATh YHCIIOBBIE MHOKECTBA HA KOOPJIMHATHOM MPSIMOM U Ha
KOOPJIMHATHOM TJIOCKOCTH ISl OMUCAHUS PEAIBHBIX MTPOLIECCOB U
SIBJICHU;

MPOBOJIUTH JI0KA3aTEIIbHBIE PACCYXKICHUS B CUTYalHsIX [TOBCEIHEBHOMN
JKU3HHU, TIPU PEIICHUHN 3324 U3 IPYTUX MPEIMETOB

npeomemos

Yucna u
svIpajrcenus

CBO60)IHO OHCpI/IpOBaTI) IIOHATUSIMU . HaTypaJ'II)HOG YHCJI0, MHOXXECTBO
HaTypaJbHBIX YUCEJ, IIEJI0€ YHCIIO, MHOKECTBO IEJIBIX YHCEII,
0OBIKHOBEHHAS APOOb, ecATUYHAS IPOOh, CMENIAHHOE YHUCIIO,
palnroHaIbHOE YHCII0, MHOKECTBO PAllMOHATBHBIX YHCEIT,
I/IppauHOHaanoe YqHuCJIIo, KOpCHI: CTCIICHH N, )IGIZCTBI/ITGJ'IBHOG YqHUCIIOo,
MHOXECTBO Hel\/IICTBI/ITeJ'II)HI)IX YuCell, FGOMeTpI/I‘IeCKaSI HHTepnpeTaupm
HaTypaJIBHBIX, OEIbIX, paHI/IOHaJ'IBHBIX, )Iel\/'ICTBI/ITeJ'IBHBIX YHUCEII,
MMOHUMATh U OOBSACHAThH PA3HUILY MEKY MO3ULIMOHHON M HETTO3UIITMOHHOMN
CHCTEMaMH 3aIiCH YHUCET;

MEePEBOIUTH YHCIIa U3 OJTHOW CHCTEMBI 3aITUCH (CHCTEMBbI CUYUCIICHUS) B
APYryro,

JIOKa3bIBaTh M MCIIOJIB30BATh MPU3HAKU JCIIUMOCTH CyMMBI U
MIPOM3BEICHUSI TIPY BHITIOJIHCHUH BBIYUCIICHUHN M PEIICHUH 3a]1a4;
BBITIOJTHATH OKPYTJICHHE PAllMOHATBHBIX U UPPAIMOHAIBHBIX YHCEIT C
3aJJaHHOM TOYHOCTBIO;

CpPaBHUBATH JICHCTBUTEIIBHBIC YHMCIIA PA3HBIMHU CITOCOOAMU;
yIOPSA0YMBATh YKCIIA, 3aMHUCAHHBIE B BUJE OOBIKHOBEHHOM U JECITUUHOM
IpoOu, YKCIIa, 3alMCAaHHBIC C UCIIOJIB30BAaHUEM apH(PMETHIECKOTO
KBaJPaTHOTO KOPHs, KOPHEH CTEneHU O0JIbIIIe 2;

Haxoauth HOJI m HOK pa3nbiMu cioco6aMu 1 UCIOJIb30BaTh UX MPHU
pelIeHuN 3a/1a4;

BBITIOJTHATH BBIUUCIICHUS U IPe0Opa30BaHus BRIPKESHHM, COIEPKaIIIX
JNEHUCTBUTENbHBIE YHCIIA, B TOM YHCIIE€ KOPHU HATYpaJIbHBIX CTEIIEHEH;
BBITIOJIHATH CTaHJIAPTHBIE TOKIECTBEHHBIC MTPE0Opa30BaHuUs
TPUTOHOMETPHUUECKUX, TOTAPUPMUUECKUX, CTEIIEHHBIX, UPPALIMOHATBHBIX

Jocmuosicenue pesynomamos pazoena ll;

€80000HO ONEPUPOBAMb YUCTIOBLIMU MHOHCECMBAMU NPU
peuieHuu 3a0au,

HOHUMAMb NPUYUHBL U OCHOBHbLE UOeU PACULUPEHUs
YUCTIOBBIX MHONCECNE;

61a0emb OCHOBHLIMU NOHAMUAMU MEOPUU OeTUMOCMU
npu peuenuu CMmaHoapmHuLx 3a0ay

umems 6a308vle NPEOCMABIeHUsL O MHONCECTEe
KOMNJIEKCHBIX YlUcell,

€80000HO 8LINOIHAMb MONCOECMBEHHbIE
npeoopazoeanusi MpueoOHOMempu4ecKux,
J102apuMuieckux, CmeneHHvIX 8blpaXCeHull;

enademuv popmynou burnoma Heromona;

NPUMEHAMb NPU peueHuU 3a0a4 meopemy o JTUHeHOM
npeocmasnenuu HO/;

npumeHams npu peweHuu 3aoay Kumaiickyro meopemy
06 ocmamkax;

npumMeHamv npu peweHuu 3aoaq Manyro meopemy
Depmay

YMemb 8bINOIHAMb 3ANUCH YUCTA 8 NOZUYUOHHOU
cucmeme CHUCIEHUS,

NPUMEHAMb NPU peuleHUU 3a0ay meopemuKo-4uciosvle
@yukyuu: yucno u cymma oenumerneti, hynkyuio Juinepa,
NPUMEHAMb NPU peuleHuU 3a0ad yenHvle opoou,
NPUMEHAMb NPU peuleHUU 3a0ai MHO20YIeHbl C
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BBIPAXKCHUM.

B nosceonesnou srcuznu u npu uzyueHuu Opyeux npeomemos:

BBIIIOJIHATH ¥ OOBSICHATH CPAaBHEHHUE PE3yIbTAaTOB BHIYMCICHUHN TIPU
pELICHUH IPAKTUYECKUX 33/1a4, B TOM YHCJIE IPUOIHNKEHHBIX
BBIYMCIICHUH, UCII0JIb3YS pa3Hble CIOCOObI CPAaBHEHMIA;

3aMMChIBaTh, CPABHUBATh, OKPYIJISITh YUCIIOBBIE JAHHBIE PEAIbHBIX
BEJIMYMH C UCIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

COCTaBJISATh U OLIEHUBATh Pa3HBIMU CIIOCOOAMHU YHUCIIOBBIE BBIPAKEHHUS IIPU
pElIeHNH TPAKTHUECKUX 3a1a4 U 3a7a4 U3 APYrux yueOHbIX NPEIMETOB

OeticmeumenbHuMU U YeavblmMu Kodghgduyuenmamu,
61a0emb NOHAMUSMU NPUBOOUMBLU U HENPUBOOUMDLL
MHO20YJIeH U NPUMEHAMb UX NPU peuleHUul 3a0ay;
npumensams npu peweHuu 3a0ay OCHOBHYIO meopemy
aneeopuol;

NPUMEHAMb NPU peueHuU 3a0ay npocmetiuiue QyHKYuu
KOMNJLEKCHOU NepeMeHHOl KaK 2eoMempuyiecKue
npeobpazoeans

Ypasnenua
u
Hepagencme
a

CB00O1HO OnIEpUPOBATH MOHATUSIMU: YpaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS U HEPABEHCTBA, YPAaBHEHUE, SBIISIOLICECS
CJIEJICTBUEM JIPYrOoro YpaBHEHUsI, ypaBHEHUS, PABHOCUJIbHbBIE HA
MHO>KECTBE, PABHOCUJIbHbBIE MTPe0oOpa30oBaHusl ypaBHEHMUIA;

pelaTh pa3Hble BUbl YpaBHEHUN U HEPABEHCTB U X CHCTEM, B TOM YHUCIIE
HEKOTOpble ypaBHEHUs 3-i U 4-ii cTeneHel, ApoOHO-pallMOHATIbHBIE U
UppalMOHaJIbHBIE;

OBJIaZIETh OCHOBHBIMM THUIIAMHU TOKA3aTEJIbHBIX, JIOrapu(pMHUUECKUX,
MPPAalMOHAIIBHBIX, CTEIICHHBIX YPABHEHUI W HEPABEHCTB U CTaHIAPTHBIMU
METOJAaMH UX PEIICHUN U IPUMEHATh UX MPU PEIICHUH 3a/1a4;

MPUMEHATH TeOpeMy be3y K penieHnio ypaBHeHH;

IIPUMEHATH TeopeMy Buera [uid peleHns HEKOTOPBIX YPaBHEHHU M CTEIIEHU
BBIIIIE BTOPOI;

IIOHMMAaTh CMBICII TEOPEM O PABHOCUIIBHBIX U HEPABHOCUJIBHBIX
IpeoOpa30BaHUAX YPaBHEHUN U YMETh UX J0Ka3bIBaTh;

BJIaZICTh METO/IaMHU PELIEHUS YPABHEHUM, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATH METO/1 PELICHUs U 0O0CHOBBIBATh CBOW BHIOOD;

HCII0JIb30BAaTh METOJl MHTEPBAJIOB [UIsl PEIICHUs] HEPABEHCTB, B TOM YHUCIIE
IpOOHO-pallMOHATIBHBIX U BKIIIOUYAIOIIKX B ce€0sl HppallMOHaIbHbIE
BBIPAKEHUS;

pemaTh anredpandyeckue ypaBHEHHUs 1 HEPAaBEHCTBA U UX CHCTEMBI C
napameTpamMu aaredpandyeckuM U rpauyeckuM MeTo/1aMu;

BIIQJIETh Pa3HBIMHM METOJaMHU JJOKA3aTeJIbCTBA HEPABEHCTB;

pelIaTh ypaBHEHUS B LIENbIX YUCIIAX;

Jocmuoicenue pesynomamos pazoena ll;

C80000HO onpeodensimb Mun u 8bloUPamv Memoo
peuienuss NOKa3amenbHulX U 102apUGMuiecKux
VPasHeHUull U HepageHCcms, UPPAYUOHATIbHBIX YPAGHEeHU
U HepaseHCcms, MpU2OHOMEMPUYECKUX YPABHEHUL U
Hepagencma, ux cucmem,

€80000HO pewiams cucmembvl TUHEUHbIX YPAGHEHU,
peuiams 0CHOB8Hble MUNbL YPAGHEHUL U HePABEHCME C
napamempamu,

NpUMeHAmMb npu peuteHuu 3a0a4 Hepasencmea Kowiu —
bynaxoeckozo, bepnynnu,

umems npeocmasiienue 0 HepaseHCmeax Mexicoy
CpeOHUMU cmeneHHbIMU
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n300pakaTh MHOKECTBA Ha TUIOCKOCTH, 33JJaBacMble YPaBHEHHUSIMH,
HEPABEHCTBAMU U UX CUCTEMAMHU;

cBOOOJTHO MCTOJIBb30BATh TOKIECTBEHHBIC TIPE0OPa30BaHMSI TP PELICHUN
YPaBHEHUH U CUCTEM ypaBHEHHU

B nosceonesnoii sorcuznu u npu uzyuenuu opyeux npeomemos:

COCTaBJIAATh U pellaTh ypaBHEHUs, HEPABEHCTBA, UX CUCTEMbI IIPU
pelIeHNH 3a1a4 JPYTruX y4eOHbIX IPEIMETOB;

BBITNIOJIHATH OLIEHKY MPaBIONOJ00MS pe3y/IbTaToOB, MOIYyYaeMbIX IIPU
PELICHUH Pa3IMYHbIX YpaBHEHUI, HEPABEHCTB U UX CUCTEM MPH pelIeHUn
3a/1a4 IpYrux yuyeOHbIX MIPEIMETOB;

COCTaBJISATh U pellaTh YpaBHEHUS U HEPABEHCTBA C TapaMeTpaMHu MpH
pELIeHNH 3aa4 JPYTruX y4eOHbIX TPEIMETOB;

COCTaBIISATh ypaBHEHHE, HEPABEHCTBO MJIM UX CUCTEMY, OIUCHIBAIOIINE
pEeAIbHYIO CUTYAIUIO WM MPUKIAHYIO 331a4y, HHTEPIPETUPOBATD
MOJIy4YE€HHBIE PE3YJbTaThI;

WCIOJIb30BaTh IPOTPaMMHBIE CPEJICTBA IIPU PEILIEHUH OTAENIbHBIX
KJIACCOB YPABHEHHI U HEPABEHCTB

Dynkyuu

BrnaneTs moHATHSIMHA: 3aBUCIMOCTD BETTMYWH, QYHKIIHS, apTYMEHT U
3Ha4YeHHEe (QYHKIUHU, 00JIaCcTh ONPEIEICHUS] © MHOXKECTBO 3HAUCHHM
¢dbyakmn, rpaduk 3aBUCUMOCTH, TpaduK GYHKIIUU, HYJIU (YHKIUH,
MIPOMEXYTKH 3HAKOMIOCTOSTHCTBA, BO3PACTAHHE HA YMCIOBOM IIPOMEXKYTKE,
yOBIBaHWE HA YHCIIOBOM MPOMEXKYTKE, HAaNOOJIbIIICEe M HANMEHBIIIEE
3Ha4YeHUE (QYHKIIMU HA YHCIIOBOM ITPOMEXYTKE, TIEpUOInIecKas QyHKIHS,
MIEPUO/I, YeTHASI U HeUeTHAsT (DYHKIIUHU; YMETh IPUMEHSTh 3TH ITOHITHSI
MIPH PEIICHUHN 3a71ay;

BJIQJICTh MOHATHEM CTelleHHAast (PYHKIIUS; CTPOUTH €€ rpaduK U yMETh
MPUMEHSTh CBOMCTBA CTEIIEHHOW (DYHKIIMH IIPH PEIICHUH 33]1ay;

BJIQJICTh MOHATHSIMH TIOKa3aTeJIbHAs (DYHKITHUS, SKCIIOHEHTA; CTPOUTh UX
rpadKy ¥ yMETh IPUMEHSTh CBOMCTBA MIOKA3aTEIbHOW (DYHKIMH MTPH
pElIeHUH 33]1aY;

BIIAJIETh MOHATHEM Jorapudmuueckas QyHKIUS; CTPOUTH ee rpaduk u
yYMETb MMPUMEHSAThH CBOWCTBA JoTapuMudecko GyHKIIUU TpU pelICHUU
3a/1ay;

Jlocmuoicenue pesynomamos pazoena 11;

61a0emsb NOHAMUEM ACUMNIMOMbL U YMEMb €20
NPUMEHAMb NPU peuleHUU 3a0a4;

NPUMEHAMb MemoObl peuleHus: NPOCmetuiux
oughepenyuanbHvix ypasHeHull nepeozo u 8Mmopoo
nopsi0Ko8

12




BJIQJICTh MOHATHSIMU TPUTOHOMETPUYECKUE (PYHKIIUHU; CTPOUTH UX
rpaduKy ¥ yMETh IPUMEHSTH CBOWCTBA TPUTOHOMETPUYECKUX (DYHKIUN
[P pELICHNUH 33]1a4;

BJIQIETh MOHATHEM 0OpaTHasi GYHKLHSA; IPUMEHSATH 3TO MOHATHE NPU
pELIeHNH 3a]1a4;

MPUMEHSTH NPH PEIICHUH 33]a4 CBOWCTBA (PYHKIIMIA: YETHOCTB,
MEPUOIUYHOCTh, OTPAHUYEHHOCTb;

MIPUMEHSTH NPU PELISHUHN 3a/1a4 peoOpa3oBaHus rpaduKkoB PyHKIHNIH;
BJIQIETh MOHATUSAMH YUCIIOBas MOCIEA0BATEIBHOCTD, apudMeTHdecKas u
reoMeTpHuyecKas Mporpeccus;

MIPUMEHSTH NPU PELICHUN 3a/1a4 CBOWCTBA U MPU3HAKU apU(PMETHUECKOHN U
F€OMETPHUYECKON MPOTrPECCUN.

B nosceomnesnoti scusnu u npu uzyyeHuu Opyeux y4eOHvlx npeomemos.

ompenensaTh 1o rpaduKaM U UCTIOIB30BaTh /ISl PEIICHUS] IPUKITATHBIX
3a/1a4 CBOMCTBA PeabHBIX MPOIIECCOB U 3aBUCUMOCTEH (HANOOIbIIHE 1
HaWMEHBIIHNE 3HAYCHUS, TIPOMEKYTKH BO3pACTaHUs U YObIBaHUS (DYHKITUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, aCUMITOTHI, TOUKU Mepernda, nepuos u
T.IL.);

WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOM
CUTYaIluu;.

OTPEeNATh Mo IpaduKaM MpPOCTEUIINE XapaKTEPUCTUKU EPUOIUYECKUX
MIPOLIECCOB B OMOJIOTHH, IKOHOMHUKE, MY3bIKE, PAIUOCBS3H U JP.
(amMruIMTYQ, TIEPUOT U T.11.)

nemenmol
Mmamemamu
uecKkoz2o
ananuza

Brnanets monsiTHeM GecKOHEYHO YOBIBAIOIIAsk T€OMETPHUECKAs
IPOTPECCHs U YMETh IPUMEHSTH €T0 NP PEIICHNUH 3a/1ay;

NPUMEHSATH JUIS PEIICHHS 33724 TEOPUIO NIPE/IENIOB,;

BJIAJICTh MOHATUAMH OECKOHEYHO OOJIbIINE U OECKOHEYHO MajIble
YHCIIOBBIC MTOCIIEIOBATEILHOCTH M YMETh CPaBHHBATh OECKOHEYHO
OoupIe ¥ OECKOHEYHO Malble TIOCIIeI0BATEIbHOCTH;

BJIQJIeTh MOHATHAMU: POU3BOHAS (PYHKIIMU B TOUKE, IPOU3BOIHAS
GbyHKIHH;

BBIUUCIIATH IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIMHI U UX KOMOUHAIMT;
ucclieIoBaTh (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

Jlocmuoicenue pesynomamos pazoena 11;

C80000HO 671A0€Mb CIMAHOAPMHBLIM ANNAPANOM
MAMeMAmuyecKoe0 aHanu3a Oisi GbIYUCIeHUs
NPOU3BOOHBIX (PYHKYUU OOHOU NepeMeHHOU,

C80O0OHO NPUMEHAMb ANNAPAm MAMeMamu4ecKo2o
ananuza OJist UCCAe008aAHUSL DYHKYULL U NOCMPOCHUS.
epaguros, 6 mom ucie uccied08anus Ha GbINYKIOCMb,
onepuposams NOHAMuUEM NepeooOPA3HOL PYyHKYUU O
peuierus 3a0a;

081a0emb OCHOBHbIMU C8OeHUAMU 00 uHmezpae
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CTPOMTH TPAPUKH U IPUMEHSTDH K PELICHUIO 3a/]1a4, B TOM YHCIIE C
IapaMeTpoM;

BJIAJICTh MOHATHEM KacaTelbHas K TpaduKy GYHKIHHA U YMETh TIPUMEHSTh
€ro IpH PELICHNN 3a/1a4;

BJIIETh MOHATUAMM I1€pBOOOpa3Hast PyHKIUS, ONpEACICHHBIA HHTErpal;
npuMeHsTh TeopeMy HbroTrona—JIeliOHuna 1 ee cieACcTBUS s peleHUs
3az1a4.

B nosceonesnoii socuznu u npu uzyuenuu Opyeux yueOHvlx npeomMemos.

pemaTh NpuKiIaaHble 3a1a4 U3 OMOJIOTUH, PUNKU, XUMHUH, SKOHOMUKH U
JOPYT'UX IPEAMETOB, CBA3aHHBIE C HCCIEA0OBAHUEM XapaKTEPUCTUK
IIPOLIECCOB;

MHTEPIPETUPOBATH MTOIYYEHHBIE PE3YIIBTATHI

Hoiomona—Jleiibnuya u eco npocmetiuiux npuMeHeHusx;
onepuposams 6 CMaHOAPMHBIX CUMYAYUSIX
NPOU3BOOHBIMU BbICUIUX NOPSAOKOS,

YMemb NPUMEHAMb NPU peueHuU 3a0a4 ceoUCmed
HenpepuL8HbIX YHKYULL

YMemb NPUMEHAMb NPU peueHuu 3a0a4 meopembl
Beuepwmpacca,

VMemb 8bINOIHAMb NPUOTUNHCEHHBIE BbIYUCTEHUS
(MemoOovbl peutenust ypagHeHull, 8bIYUCTEeHUs
onpeoeseHHo20 uHme2pana);

VMemb NPUMEHAMb NPULOHCEHUE NPOU3BOOHOL U
onpeoeneHHo20 UHMe2pana K peueHuro 3a0ay
ecmecmeo3HaHus,

61a0emsb NOHAMUAMU 8MOPAsL NPOU3BOOHAS,
BLINYKIIOCMb epaghura QyHKYuu u ymems ucciedo8ams
@DYHKYUIO HA 8LINYKIOCDb

Cmamucmu
Ka u meopus
eeposamuoc
meit, 102UKa
u
KomMOuHamo
puKa

OnepupoBaTh OCHOBHBIMU OIKCATEIbHBIMU XapaKTePUCTUKAMU
YHICIIOBOr0 Ha0Opa, MOHATUEM I'eHepalibHasl COBOKYITHOCTh U BEIOOPKOM 13
Hee;

OTIEpUPOBATH MOHITUSIMU: YACTOTA U BEPOSITHOCTh COOBITHUS, CyMMa U
MIPOU3BEACHNUE BEPOSITHOCTEH, BEIUUCIISITH BEPOSITHOCTH COOBITUH Ha
OCHOBE I0JICYETa YK CIIa UCXOI0B;

BJIaJIETh OCHOBHBIMU MOHATUSMU KOMOUHATOPUKH U YMETh UX IPUMEHSITh
MIpH pElICHUHU 3a]1aY;

MMETh IpeJICTaBIeHne 00 OCHOBAaX TEOPUU BEPOATHOCTEHH;

HMMETh MPEICTaBICHNE O TUCKPETHBIX U HEMPEPBIBHBIX CITyYaHbBIX
BEITMYMHAX U PACIPEICNICHUAX, O HE3aBUCUMOCTH CIy4ailHbIX BEIHYUH;
MMETh MPECTABICHNE O MAaTEMAaTHYECKOM OKUIAHUH U JUCTIEPCUI
CIIydaifHbIX BEJTUYHH;

HMMETb MPEJCTaBICHUE O COBMECTHBIX PACIPEACIICHUSIX CIIydailHbIX
BEITUYMH;

MOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BHIOOPOYHOTO METO/1a
M3MEPEHUS BEPOSITHOCTEN;

Jlocmuowcenue pesynomamos pazoena ll;

umems npeocmasienue 0 YeHMpPAaibHo NPedeIbHol
meopeme;

umMems npeocmasieHue o0 8bl00poOUHOM KOIppuyuenme
Koppensayuu u TuHeUuHoU pecpeccuul;

umMemsb npeocmasierue 0 CMmamucmu4eckux 2unome3ax
U npogepKe CMamucmu4ecKol 2unomesbl, O
cmamucmuxe Kpumepusi u ee yposHe 3HaUUMOCmiL,
uMemsb npeocmasierue 0 Ces3uU IMIUPULECKUX U
meopemuyecKux pacnpeoeseHull;

umMemsb npeocmasieHue 0 KOOUpOS8aHUlU, OBOUYHOL
3anucu, 08OUYHOM Oepese;

671a0enb OCHOBHbIMU NOHAMUAMU Meopuu epapos
(epag, sepwuna, pebpo, cmenenv epuiunbl, Nyms 6
epage) u ymems npumMeHsAms Ux Npu peueHul 3a0a4;
umMemsb npeocmasierue 0 0epesbsix u ymems NPUMEHsIMb
npu peuenuu 3a0auy,
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— HMETh MPEJICTABICHUE O HOPMAIBHOM PaCIpeIeICHUH U TpUMepax
HOPMAJILHO pacmpeeliCHHBIX CIyYailHBIX BEJIMYUH;

— HMETh MPEJICTABIICHUE O KOPPEIIAIHNU CITy4alHbIX BEJTHMYHH.

B nosceonesnoti soicuznu u npu uzyuenuu opyeux npeomemos.

BBIYHCIISTH WJIA OIICHUBATH BEPOSTHOCTH COOBITHI B pEATbHOM JKU3HH;

BBIOMPATH METOIBI MTOIXOISIIETO MPEACTABICHUS M 00PaOOTKH TAHHBIX

611a0emsv NOHAMUEM CEA3HOCHb U YMemb NPUMEHAMb
KOMNOHEHMbl CEA3HOCMU NPU peuleHUul 3a0ay;

YMemb 0Cyuwecmeisims nymu no peopam, 06xoovt pebep
u eepwiun epagha;

umems npeocmasienue 00 UNEPOBOM U AMUTLINOHOBOM
nymu, umems npeocmasienue o mpyoHoCmu 3a0ayu
HAXOHCOEHUSL 2AMUTLINOHO8A NYMU,

611a0emsb NOHAMUSAMU KOHEYHbLE U CHeMHble MHOMCeCMEa
U ymems ux npuMeHsams npu peulenuy 3a0a4;

YMemb NPUMEHAMb Menmoo0 MAmemMamu4ecKol UHOYKYuu,
yMemb npumeHams npunyun /upuxie npu peutenuu
3a0ay

Texcmoeuie
3aoauu

— Pematp pa3Hble 3a1a4M MOBBINIEHHOMN TPYIHOCTH;

— aHaJTU3HUPOBATh YCIOBUE 3a7a4H, BBIOUPATh ONTUMAJIbHBIM METOT
peuieHus 3a1a4u, paccMaTpyuBasi pa3JIM4HbIE METOIbI;

— CTPOMTH MOJEIb PEUICHUS 3a1a4H, IPOBOJUTH TOKA3aTEIbHBIC
pacCyXACHHUs IIPU PELICHUY 3a/1a4H;

— pemaTh 3a1a4u, TpeOyrouue nepedopa BapuaHTOB, IPOBEPKH YCIOBHIA,
BbIOOPA ONTUMATIBHOTO PE3yJIbTaTa;

— AHAIU3HMPOBATh U UHTEPIPETUPOBATH MOJYyYECHHBIC PEILICHNS B KOHTEKCTE
YCJIOBHS 3aJ1auu, BBIOMpATh PELICHUs], HE IPOTUBOPEYAIE KOHTEKCTY;

— IEpEeBOJUTH IPHU PEIICHUH 3a/1a4i HHPOPMALIMIO U3 OJHON (GOPMBI 3allUcCH
B JIPYTyI0, UCIIOJIb3YS IPU HEOOXOJUMOCTH CXEMBI, TaOIUILIbI, TPapUKH,
JarpamMmBsl.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

— peuiath NPaKTUYECKHUE 3a1a4U U 3a/1a4M U3 IPYIHX IPEIMETOB

Jocmuowcenue pesynomamos pazoena |l

T'eomempusn

— Bagers reoMeTprueCKMMU MOHATUSAMHU TIPH PELICHUH 3a]1a4 1
NPOBEJICHUN MAaTEMaTHYECKUX PACCYKICHUH;

—  CaMOCTOSITENBHO (POPMYIHPOBATH ONPEICIICHHS TEOMETPUIECKHIX (PUryp,
BBIIBUT'aTh TMIIOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX M€OMETPHUECKUX
¢uryp 1 060CHOBBIBaTh WJIM ONIPOBEPraTh UX, 0000IATh UITH
KOHKPETU3UPOBATh pe3yIbTaThl HA HOBBIX Kiaccax (Uryp, NpoBOAUTH B
HECJIOXKHBIX CIy4asx Kiaccuukanuo Guryp mno pasinaHbiM

Hmemwb npedcmasnenue 06 akcuomamuieckom memooe;
61a0emb NOHAMUEM 2eOMempPUuiecKue Mecma modex 6
NPOCMPAHCMBE U YMeNnb NPUMEHIMb UX OJist PEUUEHUs.
3a0ay;

YyMemb NPUMEHsIMb OISl peuleHus 3a0ay C80lUCmed
NIOCKUX U O8YSPAHHBIX Y2106, MPEXSPAHHO20 Veld,
meopembl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Yeld,
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OCHOBAHUSIM;
HCCIIEIOBATh YEPTEXKHU, BKIIOUAsi KOMOMHALIUU (UTYD, N3BIICKATh,
UHTEPIPETUPOBATH U MPE0OPa30BbIBATh HHPOPMALHIO, IIPEICTABICHHYIO
Ha 4epTexKax;

pelaTh 3a/1a4l FEOMETPUUECKOI0 COJIEPKaHus, B TOM YHCIIE B CUTYalUsIX,
KOI'/Ia aJITOPUTM PELIEHUS HE CIEAYET BHO U3 YCIOBUS, BBIIIOJIHATh
HE0O0XOAMMBIE JJISl PEHICHUS 33/1a49H JOTIOJTHUTEIBHBIE TIOCTPOCHUS,
HCCIIEI0BAaTh BO3MOYKHOCTh IPUMEHEHUS TEOPEM U QOpMYI JIIsl peLIeHUs
3azay;

yMETb (OPMYIUPOBATH U JI0KA3bIBATH TEOMETPUUECKUE YTBEPIKICHMUS;
BJIJIETh MOHATUSAMH CTEPEOMETPUM: NIPU3Ma, MapajliesenuIe]], MMpaMuaa,
TeTpasp;

MMETh IPEJCTABIECHUS 00 aKCHOMaX CTEPEOMETPUN U CIIEICTBUAX U3 HUX
Y YMETh IPUMEHSTh UX MPU PEIICHUH 33714,

YMETh CTPOUTH CEYEHHSI MHOTOI'PaHHUKOB C MCIIOJIb30BAaHUEM Pa3IMUHBIX
METO/IOB, B TOM YHCJIE U METO/1a CJIEJIOB;

HMMETh MPEJCTABICHNE O CKPEIINBAIOIINXCS MPAMBIX B IPOCTPAHCTBE U
YMETb HaXxOUTh YTOJ U PACCTOSIHUE MEXK]Y HUMH;

MPUMEHSTH TEOPEMBI O TapaIEIHLHOCTH IPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE MPH PEIICHNUH 3a]a4;

YMETb IPUMEHSATH MapajieIbHOE MPOSKTUPOBAHUE TSI H300paKeHUS
uryp;

YMETb MPUMEHSATH NEePIEHAUKYISIPHOCTH MPSMOM U MIIOCKOCTH MPU
pELICHNUH 33]1aY;

BIIAJIETh MOHATUSAMH OPTOTOHATBHOE IPOEKTUPOBAHUE, HAKIIOHHBIC U MX
MIPOEKIINH, YMETh IPUMEHSTh TEOPEMY O TPeX MEePHEHAUKYISIpax MpU
pELIeHNUH 33]1aY;

BIIAJIETh MOHATUSAMH PACCTOSIHUE MEXKY (pUrypamu B IpOCTPAHCTBE,
oOLIMI1 MepreHAUKYISP ABYX CKPEIINBAIOIIUXCS MPSMBIX U YMETh
MIPUMEHATh UX NIPU PEUICHUU 33]1a4;

BJIQJIETh MTOHATHEM YIOJI MEXAY MPSMOH U INIOCKOCTBIO U YMETh
MIPUMEHSTH €T0 MPU PEIICHUH 33/1a4;

BJIAJICTh MOHATUSMHU JBYTPAHHBIN YroJl, YTOJ MEXY IIIOCKOCTIAMM,

611a0emsv NOHAMUEM NEPREHOUKYAPHOe cedeHUue NPU3Mbl
U ymems NPUMEHAMb €20 NpU peuleHuy 3a0ad;

umems npeocmasienue 0 080UCMBEHHOCMU NPABUTbHBIX
MHO202DAHHUKOS,

611a0emsv NOHAMUAMU YeHMPATbHOe U NAPATIENbHOe
NPOEKMUposanue 1 NPUMEHAMsb Ux Npu NOCMpPoeHUU
ceyeHuUll MHO202PAHHUKO8 MemMOOOM NPOEKYUl,

umMems npeocmasienue 0 pazeepmie MHO202PAHHUKA U
Kpamuatiuiem nymu Ha N08EPXHOCMU MHO202PAHHUKA,
umems npeocmasieHue 0 KOHUYeCKUX Ceuenusx,

umMems npeocmasienue 0 Kacarwuxcs cepax u
KOMOUHAyUuy mei 8pawjeHust u ymems NPUMEHMb Ux npu
peuieHuu 3a0au,

NPUMEHAMb NPU PeUeHUU 3a0ay YOPMYLy paccmosHus
oM MouKU 00 NIOCKOCHU,

81A0emb PaA3HbIMU CNOCOOAMU 3A0AHUS NPAMOU
VPABHEHUAMU U YMemb NPUMEHAMb NPU PeUleHUU 3a0ay,
NPUMEHAMb NPU PeueHUU 3a0ay U OOKA3ameibCmee
meopem 8eKMOPHbLUL Memoo U Memoo KOOPOUHAM,
umems npeocmasienue 00 akcuomax odvema,
NPUMEHAMb POPMYIbl 00BEMO8 NPAMOY2OJILHO2O
napasnnenenuneod, NpusMbvl U NUPAMuobl, mempas’o0pa
npu peweruu 3a0au,

NPUMEHAMb Mmeopembl 00 OMHOUWEHUAX 00bEMO8 Npu
peutenuu 3a0a4,

NPUMEHSMb UHMe2PaL OISl BLIYUCTIEHUS 00BEMO8 U
no8epxHocmell mei 8PAujeHUsl, GbIYUCIeHUS NI0WA0U
chepuueckozo nosica u 06vema uapo8o2o Ciosi,

umemsb npeocmasierue 0 OBUNCEHUSIX 8 NPOCMPAHCMEE:
napaiieibHOM nepeHoce, CUMMEMpPUU OMHOCUMETbHO
NIOCKOCMU, YEHMPATbHOU CUMMEMpPUL, HOBOPOme
OMHOCUMENbHO NPSIMOL, BUHMOBOU CUMMEMPUU, YMens
NPUMEHSIMb UX NPU PEUeHUU 3A0ay,
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MEPIEHIUKYIIIPHBIE IIJIOCKOCTU U YMETh IPUMEHSATh UX IIPU PEILICHUN
3ajady;

BJIQJETh MOHATUAMM IIPU3Ma, Napajuleenunel U IPUMEHATh CBOMCTBA
napajJiesIenuIe/a pyu peleHny 3a1ad;

BJIQJIETh MMOHATHEM NPSAMOYTOJIbHBIN NapauIeICUIE] U IPUMEHSTh €ro
[P pELICHNUH 33]1a4;

BJIIETh MOHATUAMU MUPAMUA, BUIbI TUPAMU/, JIEMEHTHI IPABUIIBHON
MUpaMHIbl U YMETh IPUMEHSATh UX IPU PELIEHUH 3a/1a4;

MMETh NPEJCTABIEHNE O TeopeMe Diijiepa, IPaBUIbHBIX MHOTOTPaHHUKAX;
BJIJIETh MOHATHEM ILJIOLIAN TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh
MPUMEHSTH €r0 MPH PEIICHUH 3a]a4;

BIIQJIETh MOHATUAMM TeJa BpaleHus (LUIMHIpP, KOHYC, Iap U cdepa), ux
CEUEHHUs U yMETh IPUMEHSTh UX MPU PEUICHUH 3a/1a4;

BJIIETh MOHATUSAMH KacaTeJIbHbIE MPSMbIE U TUIOCKOCTU U YMETh
MPUMEHSTH U3 NPU PELICHUN 3a/1aY;

UMETb MIPEJCTABICHHS O BIIMCAHHBIX U OMMCAHHBIX chepax U yMeTh
INPUMEHSATh UX NIPH PELICHUH 3a]1ay;

BJIAJIETh MOHATUAMU 00bEM, 00bEMBI MHOTOI'PaHHUKOB, TEJ BPAIEHUs U
MPUMEHSATh UX NIPH PELICHUH 3a]1ay;

UMETb MIPEJCTABICHHUE O pa3BepTKE LMINHAPA U KOHYyCA, IIOMAAN
MIOBEPXHOCTH LIMJIMH/PA U KOHYCA, YMETh IPUMEHATh UX MPHU PEILICHUH
3ajauy;

UMETb MIPEJCTAaBICHHE O IUIOIIAAN chepbl U yMETh IPUMEHSTH €r0 MpU
peLleHNH 3a1a4;

YMETh pelIaTh 3a7a4yi Ha KOMOMHALMKM MHOTOTPAaHHUKOB U TEJ BPALLCHHUS;
UMETb MIPEJICTaBICHHUE O 1101I00MU B IPOCTPAHCTBE U YMETh pellaTh
3aJjaud Ha OTHOILIEHHE 00BEMOB U IJIOLIAJICH MOBEpXHOCTEH MOA0OHBIX

dburyp.

B noeceonesnoti sxcuznu u npu usyuenuu opy2ux npeomemos:

COCTaBJIATh C UCHOJIb30BAaHUEM CBOMCTB Fr€OMETPUUECKUX (HUTyp
MaTeMaTH4YEeCKHE MOAEIH AJIs PEIEHUS 3a1a4 IPAaKTUUECKOTO XapaKTepa
U 3a]]a4 U3 CMEXHBIX TUCLUIUIMH, UCCIIEI0BATh ITOJIyYEHHbIE MOJEIIN U
MHTEPIPETUPOBATD PE3YJIHTAT

umems npedcmasierue o niowaou Opmo2oHAILHOU
npoexKyuu;

umems npeocmasierue 0 mpexepanHom u
MHO20CPAHHOM Yeiie U NPUMEHAMb C8OUCMBA NIOCKUX
Vell08 MHO202PAHHO20 Veld Npu peueHul 3a0ay,
umems npeocmasienus 0 npeobpazo8anuu N0O0OUs,
2oMoOmemuu U ymems NPUMEHsIMb UX NPU peueHuu
3a0a4,

yMemb peuams 3a0aiu Ha NA0CKOCIU Memooamu
cmepeomempuiL;

yMemb npUMeHsImb YopMyibl 00beM0O8 NPU peteHuu
3a0ay
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Bexmoput u

BHaI[eTB MOHATUAMU BCKTOPBI U UX KOOPAUHATHI;

—  Hocmuoicenue pezynomamog pasoena ll;

Koopounam YMETb BBINOJIHATH OIIEpaI HaJl BEKTOPAMHY; —  Haxooumv 06vem napaiieienuneda u mempasopa,
bl ¢ HCIO0JIb30BATh CKAJSPHOE IIPOU3BEICHUE BEKTOPOB IIPU PELICHUH 3a/1a4; 300aHHBIX KOOPOUHAMAMU CE0UX BEPULUH,
npocmpanc MPUMEHSTH YPAaBHEHUE TUIOCKOCTH, (POPMYITY pacCTOSHHS MEKITY — 3a0aeambv NPAMYIO 8 NPOCMPAHCMEE;
mee TOYKaMH, ypaBHEHUE Cepbl pU PELICHUH 33/1a4; —  HAX00UMb paccmosHue om moyku 00 NIOCKOCMU 8
MPUMEHSTH BEKTOPBI U METOJ] KOOPAWHAT B IPOCTPAHCTBE MPU PELIEHUU cucmeme KOOpOUHam;
3aza4 —  HAX00UMb PaccmosHue MeHcOy CKPeuU8aroUUMUCS
NPAMbBIMU, 3A0AHHBIMU 8 CUCTeMe KOOPOUHAMm
Hcmopusa HMeTh npeicTaBIeHre O BKIA/E BBIIAOIIMXCS MAaTEMATUKOB B passutue | [Jocmuodicenue pesyromamos pazoena |l
Mamemamux HayKH;
u MMOHUMATh POJIb MAaTEMAaTUKH B pa3BuTUU Poccun
Memoowt Hcnonp3oBaTh OCHOBHBIE METO/IbI JJOKA3aTENbCTBA, IPOBOINUTH —  Jlocmuoicenue pezynomamos pasoena ll;
Mamemamuk JI0Ka3aTeIbCTBO U BBIMOJHATH OMPOBEPKEHUE; —  npuMeHsAmb Mamemamuyeckue 3HaHUus K UCCcie008anuio
u

MIPUMEHSTH OCHOBHBIC METO/IbI PEIIICHUS] MaTEMaTHUYCCKUX 3a/1a4;

Ha OCHOBE MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B TIPUPO/JIE XapaKTePH30BaTh
KpacoTy U COBEPIICHCTBO OKPYXKAIOIIETO MUPa M TIPOU3BEICHUI HCKYCCTBA;
MPUMEHSTH MPOCTEUIIINE TPOTPAMMHBIE CPEJICTBA H AJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEHICHNH MaTeMaTHYeCKuX 3a/1a4;
MOJIH30BaThCS MPUKIIAIHBIMU TIPOTPAMMaMH U IIPOTPAMMaMK CHMBOJTBHBIX
BBIUKMCIICHUH VIS KCCIICJIOBAHUSI MATEMATHYECKHX 0OBEKTOB

OKpYIHCarouieco Mupa (Mooeruposanue huzuiecKux
npoyeccos, 3a0ayu SKOHOMUKU)
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1.4. KosimuecTBO 4acoB HA MPOrpaMmy 0011€00pa30BaTeIbHOM Y4eOHOH 1M CUNUILIUHBI:
00BeM 00pazoBaTenpHOM HAarpy3Ku Beero - 507 gacos,
yueOHasi Harpyska BO B3aUMO/ICHCTBUY ¢ mpenojaBaTeneM 338 4acoB

2. CTPYKTYPA U COAEP)KAHUE

OBIIEOBPA3OBATEJBbHOM YYEBHOM JUCIUIJIMHBI
2.1. O0bem 00mICO0Opa30BaATE/bHON Y4eOHOW IMCHMIVIMHBI U BHAbI Y4eOHOI
HATPY3KH

Bua yyeOHoM padoThI Oovem uacoe
Oo0pa3oBaTesibHAsI HATPY3Ka (BCero) 507
CamocrosiTeqibHasi padora 169
Y4yeOHasi Harpy3ka BO B3aHMOJENCTBHM C NpenogaBaTesieM 338
(Bcero)
B TOM YHUCJIE:
1ab0paTOpHBIC 3aHITHS He
npeoycmomp el
MPAKTUYECKUE 3aHATHUS 35
IIpakTryeckas noaAroToBKa he
npeodycmomp el
Koncynpranmu 32

Hmocosas ammecmayusl 6 qbopMe IK3aAMeEHA




2.2. TeMaTH4eCKHH IUIAH U COAep:KaHUe 001Ieo0pa3oBaTeabHOi ydyeOHoH aucuuminasl «<MATEMATHUKA»

HaumenoBa | Codepircanue yuedbnozo mamepuana u popmel opzanuzayuu . = | docmuzaemvie pesynomamut 00yuenusn

HHUE deamenvHoCmu 00yuarwuxcs S w| 5L

pa3iesioB U 2 § §_ §

TeM O =l » 38

1 2 3 4

IloBTopenue | Conepskanue ydeOHOro MaTepuaJa 16
Pemrenue 3ama4 ¢ ucnosib30BaHWEM CBOMCTB YMCE M CHCTEM CaMOCTOATENLHO ~ ONPENENATh 1ENM, 33/[aBaTh NapaMeTpbl U
C‘H/ICJ‘ICHI/ISI, JIGJ'II/IMOCTI/I, JIOJIGP'I i qaCTeﬁ, HpOHeHTOB, KpUTEPpHU, IO KOTOPBIM MOXKXHO ONPEACIIUTD, YTO LICJIb JOCTUTHYTA,
MoTyJieit uncen. Pemenre 3a1a4 ¢ MCMOJIb30BaHUEM CBOMCTB HCKATE  HXOIHTS OOOOUICHHEIE CTIOCODE! PEICHHA 33434, B TOM

. . . YHCIIe, OCYLIECTBIATh Pa3BepHYTHIN HH(OPMAIMOHHBIN IOUCK U

CTETICHEe! 1 KOPHEH, MHOTOWICHOB, IIpe00pa3oBaHuii CTaBMTh Ha €0 OCHOBE HOBbIE (ydeOHbIE M [TO3HABATEbHBIE)
MHOTOYJIEHOB ¥ IPOOHO-PAIIMOHAIBHBIX BBIPAXKEHUH. 3a1a4m;
Monyns urciia u ero cBoiicTBa. Pemenne 3a1ad Ha JBUKEHHE BBITIOJTHATH BBIYUCIICHUS U TTPE0Opa30BaHUs
U COBMECTHYIO pabOTy, CMECH U CIUIaBHI C IOMOIIBIO BBIpAXKEHUI, coAepKaluX NeHCTBUTENbHbIC YUCIa, B
JTUHENHBIX, KBAAPATHBIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN TOM 4HCJI€ KOPHU HATypalIbHBIX CTENEHEN;
U UX CUCTEM. MPUMEHSTH [IPU PEIICHUH 3a]1a4 MPeoOpa30BaHUs
Pemenue 3a1a4 ¢ moMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM rpadukoB QyHKUINH;
HEPaBEHCTB C OJHOI MepeMeHHOM!, C MPUMEHEHHEM BJIQ/IETh MOHATHSIMH YUCIIOBas MOCIEA0BATEIHHOCTD,
M300paK€HUs YUCIOBBIX TPOMEKYTKOB. apudmeTnyecKas u TeoMeTpUUYECKasi IPOTrPECCHs;
Pemenue 3a1a4 ¢ UCIOJIb30BAHUEM YHCIIOBBIX (PYHKIHN U UX MPUMEHSTDH [IPU PEIICHUU 3a/1a4 CBOMCTBA U MPU3HAKU
rpa¢ukoB. Mcmoap30BaHne CBOMCTB U rpa)uKOB JIMHEHHBIX U apupMETUYECKON U TEOMETPHUUIECKON TTPOTPECCHIA.
KBaJIpaTUUHBIX QYHKIMI, 00paTHOM MPOMOPLUOHATILHOCTH U
byakun Yy = \/; . I'pacduueckoe pernienre ypaBHEeHHI U
HEPaBEHCTB.
Hcnonb3oBanue onepauii HaJ MHOXECTBAMU U
BbICKa3bIBaHUSAMU. [IprMeHeHue npu penieHnn 3a/1a4 CBOWCTB
apumMeTHuuecKoil 1 reOMeTPUIECKON IPOTPECCHH,
CYMMHUpPOBaHUs OECKOHEYHOM CXOAAIIEICS reOMEeTPHUIeCKOn
MIPOTPECCUMN.
CamocrositesbHasi padora 8
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Coobmenne «MaremaTHKa B MOEH mpodeccuny
Hanmucats pedepat «Mcropus pa3BUTHs YuCTa»

IIpakTHyeckas padora 3

Nel Penrenue 3a7a4 ¢ MCIOJIB30BaHUEM CBOMCTB CTEIIEHEMH,

KOpHEH

Ne2 «Pemienune 3aa4 ¢ IOMOIIbIO YHUCIOBBIX HEPABEHCTB U

CUCTEM HEPABEHCTB C OJHOU ITEPEMEHHON»

Ne3 «I'paduaeckoe perieHne ypaBHEHH 1 HEPABEHCTB»

JlabopaTopHas pa6ora -

IIpakTHyeckas MOArOTOBKA -
Pa3znen 1 DnemenTsl TeOpUM MHOKECTB M MATEMAaTHIECKON 16
JIOTUKMH.
Tema 1.1 Coaep:xkanue yueOHOro MaTepuajia 16
J1eMeHThI OCYIIECTBIIATH JICJIOBYI0 KOMMYHHKAITHIO KaK CO
Teopuu MHoxecTBa (4UCIOBBIE, TEOMETPHUUECKUX PUTYD). CBEPCTHHKAMH, TAK M CO B3POCITBIMH (KaK BHYTPH
MHOKECTB M | XapakTepHCTUYECKOE CBOWCTBO, 3JIEMEHT MHOKECTBA, 00pa3oBaTeIbHOIT OPraHU3alliy, TAK U 33 €€
MaTEMATHYE | nycroe, KOHEUHOE, OECKOHEYHOE , CUETHBIE U HECUCTHBIC npesienamm);
CKoOM MHOKECTBO. Pa3BEPHYTO, JJOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY
JIOTMKH. 3pPEHUS C UCIIOIH30BAHNEM aJICKBATHBIX (YCTHBIX U

CrocoOsl 3amanus MHOKeCTB [loaMH0kecTBO. OTHOIIEHUS
MPUHAJUICKHOCTH, BKIIFOUYCHHS, paBeHCTBa. Oniepanuu Hal
MHOKECTBaMHU.

Kpyru Ditnepa. IlepBble npeacTaBieHus 0 MHOXKECTBE
KOMIUIEKCHBIX YHCEIL.

HcTrHHBIC U JTI0XKHBIC BRICKA3bIBAHMSI, OTIEpAIIUN HAJl
BBICKa3bIBAaHUSAMH. CBSI3b BHICKA3bIBAHUN C MHOKECTBAMH.
KBaHTOpBI CyIIecCTBOBaHUS U BCEOOITHOCTH.

3aKOHEI JJOTUKH. PeleHne Iornaeckux 3aaad ¢
WCIIOJb30BAHUEM KPYTOB Dijiepa. Y MO3aKIOYeHUs.
O60CHOBaHUS U JI0OKA3aTEIbCTBO B MaTeMaTHKE. TeOpeMBI.

MMMCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

HaxOJIUTh W TPHUBOJUTH KPUTUYECKHE apryMEHTHI B
OTHONIECHUU JIEUCTBUMA U CYKACHUN JPYroro; COKOWHO
U Pa3yMHO OTHOCHUTHCSI K KPUTHYECKUM 3aMEUYaHHSIM B
OTHOIIEHUH COOCTBEHHOTO CYKJICHUS

CBOOOIHO OHEPUPOBATH MOHATUAMHU: KOHEUHOE MHOXKECTBO,
9JIEMEHT MHOXKECTBA, TIOJMHOXKECTBO, IlepecedeHne, 00beIMHEHNE
Y Pa3HOCTh MHOXKECTB, YHCIIOBBIC MHOXKECTBA HA KOOPIUHATHOMN
NPSIMOH, OTPE30K, HHTEPBAJI, OIYHHTEPBAJ, TPOMEXKYTOK C
BBIKOJIOTOW TOYKOM, rpamaecKoe NpecTaBIcHHe MHOKECTB Ha
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Bunsl MateMatnueckux yrBepkaeHui. [Ipusnak u cBOMCTBO,
HEOO0XOAMMBIE JOCTATOYHBIE YCIIOBUS

CamocrosiTesibHast padora 8
[ToaroroButk npe3entanuio. «MHOKECTBA. 3aKOHBI JIOTUKID)
TpeHuHr 1o pemennto 3a1a4 «Pemenne nornyeckux 3anad ¢
WCIIOJIb30BaHUEM KPYTOB Ditepa»

IIpakTnuyeckne padoThl 1

NedOmnepanuu HaT MHOXKECTBAMH.

JlabopaTopHas padora

IIpakTHYeckasi MOATOTOBKA

KOOPAMHATHOM TTOCKOCTH;

3aJaBaTh MHOXKECTBA IIEPEUYUCIIECHUEM U XapaKTEPUCTHYECKUM
CBOMCTBOM;

ONEpUpPOBATH TIOHSATUSIMH: YTBEPKJICHHE, OTpUILIaHUE
YTBEPXKACHUS, WCTUHHBIE M JIOKHBIE YTBEPXKICHUS, NPUYUHA,
CJICZICTBHE, YACTHBIN CITydail 0OIIEero YIBEepKIACHHUS, KOHTPIIPHMED;
MIPOBEPSTH NPUHAMIIEKHOCTh JJIEMEHTA MHOKECTBY;

HAXOIUTh TEPECCUCHHEe U OOBCAMHCHHE MHOXECTB, B TOM YHCIIC
MPEJCTABICHHBIX TpapUUeCK Ha 4YHUCIOBOM TpsAMOH W Ha
KOOPJMHATHOM TTIOCKOCTH;

MPOBOJUTh JIOKA3aTCIbHBIC PACCYXICHHUS [UIS OOOCHOBAHHS
HMCTUHHOCTHU yTBEPXKJICHUM.

B noBceHeBHOI XU3HU U TIPU U3YUYEHUU APYTUX TPEIMETOB:
WCIIONB30BaTh YHCIIOBbIE MHOXKECTBA HA KOOPJWHATHOW MPSIMOU U
Ha KOOPJMHATHOM MJIOCKOCTHU /JI ONMCAHUS PEaJIbHBIX MPOIECCOB
U SIBJICHUI;

IPOBOAMTH  JOKA3aTENIbHBIE  PACCYXACHHA B  CUTyalMsAX
MOBCETHEBHOMW KWU3HU, IPHU PEUICHUH 3a/1a4 U3 JPYruX NpeIMETOB

Pasnean 2 CrenenHasi, moka3zarejibHasi W Jorapupmuyeckas

GyHKIum.

36

Tema2.1
CrenenHast
GyHkuus

Conep:xanue y4yeOHOro MmaTepuaja

10

CreneHb C 1€HCTBUTENIBHBIM NIOKA3aTeNIeM, CBOMCTBA
CTETEeHH.

CrenenHas GyHKIUA U €€ CBOWCTBA U rpaduk. BzanumuHo
obOpatnbie pyHKIMHU ['paduiku B3auMHO 0OpaTHBIX (YHKITUH.
WppanmonanbHble ypaBHEHHUS.

CamocrosiTesibHas padoTa
TpeHUHT 10 BBINOJHEHUIO YIpakHeHUH «CTeneHu, CBOMCTBa
CTETICHEWN

IIpakTnuyeckas padora
NeS Penienne uppanuoHaIbHbIX YPABHEHHI

JlabopaTopnasi paGora

pPa3BEpPHYTO U JIOTHYHO H3J1araTh CBOIO TOUKY 3PEHUS
C UCMOJIb30BaHUEM aJIEKBATHBIX (YCTHBIX U
MUCHbMEHHBIX) A3BIKOBBIX CPEJICTB;

BBIXOJMTH 32 PaMKU y4eOHOTO IIpeameTa u
OCYIIIECTBIISTh 1€JICHAIIPABICHHBII MOUCK
BO3MOYKHOCTEH /17151 IMPOKOTO MEpeHoca CpecTB U
Croco0oB JeiCTBYS;

CaMOCTOSITENIBHO OINPEAETATh 1IeH, 331aBaTh
napaMeTpsl U KPUTEPUH, 10 KOTOPHIM MOKHO
OTIPENENATh, YTO 1eNb JOCTUTHYTA

BJIAJICTh MOHATHEM CTENEHHAas QYHKIUS; CTPOUTH €€
rpauK ¥ yMEeTb IPUMEHATh CBOICTBA CTETIEHHOM
(GYHKIIUM NIPH peIIeHUH 3a]1a4;
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HpaKTI/I‘leCKaH MnoAroToBKa

OBJIQJICTh OCHOBHBIMHU TUIIAMU UPPALMOHAIIBHBIX,
CTEIICHHBIX YPABHEHUI U HEPABEHCTB U CTaHIAPTHBIMU
METOJaMU UX PELICHUI U IPUMEHSTh UX IIPU PEILECHUN
3az1ad4;

BBIIIOJIHATH CTAHAAPTHBIE TOXKIECTBEHHBIE
peoOpa3oBaHUs TPUTOHOMETPUUYECKUX,
Jorapu(PMHUUECKUX, CTEIIEHHBIX, HPPAMOHATBHBIX
BBIPAKEHUM.

BBIIIOJIHATH CTAHAAPTHBIE TOXKIECTBEHHBIE
npeoOpa3oBaHUs CTENEHHBIX, HPPALMOHATBHBIX
BBIPAKCHUM.

Tema 2.2 Copepxanue yueOHOIro Marepuasa 8
IToxaszatensH | [TokasaTensHas QyHKIHS U ee CBOMcTBa U rpaduk. Yucio € u OUCHHMBATE PECYPCRI, B TOM HHCIIC BPEMA 1 APYTHC
as GyHKuMs | pynkuus y =e*. IIpocreiiime nokasaTeabHble YPABHEHHS U penatepiahb Ible DEEYPCRL HEOOXOMMEIC JUTA AOCTIDKEHIS
IIOCTaBJICHHOU LICJIH,
HCpaBCHCTBA HaxXOJUTh M MPUBOJANTE KPUTHUCCKHUEC apTyMEHTHI B OTHOIIICHUU
JIEUCTBUI U CY)KIEHUM IpYroro;
CamocTosiTebHas paboTa 4 NP OCYIIECTBICHUU TPYIIIIOBOH PabOThI ObITH KaK ‘
o PYKOBOOUTEIEM, TaK U YJICHOM KOMaH/bI B PA3JIMYHBIX POJISAX;
TpeHUHT MO0 peleHnI0 MOKA3aTeJIbHbIX YPABHEHUH U
HEPaBEHCTB BJIQ/IETh MOHATHAMHU MOKa3aTeabHas GyHKIUS,
IIpakTuyeckas padora 2 AKCIIOHEHTA; CTPOUTh X I'PAaPUKUA U YMETh TPUMEHSTH
Ne6 «IlokaszarenbHble ypaBHCHHUS» CBOMCTBA MOKa3aTeIbHON (YHKIIMU TIPH PEIICHUN
No7 « TlokazaTenpHble HEpaBEHCTBA» 3a/1a4;
JlaGoparopHas pabdora OBJAJETh OCHOBHBIMHY THIIAMH IIOKA3aTEIbHBIX
IpakTHYeckas NOAr0TOBKA YpaBHEHUH U HEPABEHCTB U CTAHJAPTHBIMU METOIaMH
WX pEIICHUN U MPUMEHSATh UX MPU PEIICHUM 3a]1aY;
Conepxanue y4eOHOro Marepuasa 18
Tema 2.3 Jlorapudm, cBolicTBa jorapudma. JlecaTHIHBIN 1
Jlorapumuu | HarypansHbIi Jorapudm. [IpeodpazoBanue OpraHu30BBIBaTh d(H(HEKTUBHBIN MOUCK PECYPCOB,
eckas norapumMuueckux Beipaxkenuil. Jlorapudpmuueckue HEOOXOAUMBIX JUIS IOCTHYKEHUS TTOCTABJICHHOM IEIIH;
byHKIHS ypaBHEHUs U HepaBeHCTBa. Jlorapudmudeckas GyHKIUS U e BBICTPanBaTh MHAUBHIYyaTbHYIO 00pa30BaTEeIbHYIO

CBOIcTBa U rpauK.

TPACKTOPHIO , YIUTHIBAsI OTPAHUYEHUS CO CTOPOHBI
JPYTHX YYaCTHHKOB M PECYPCHBIE OIpaHUYCHUS],
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CamocTosiTe1bHasi padoTa 9 pacrio3HaBaTh KOH(QIMKTOTEHHbBIE CUTYalluU U
IIpakTuyeckas pabora «CBoicTBa J0rapupmMoB» IpeoTBpamaTh KOHGIUKTHI IO UX aKTUBHOH (as3bl,
IpakTuyeckue padoThl 3 BBICTPAMBATh JICIIOBYIO M 00pa30BaTEIbHYIO
Ne8 «IIpeobpazoBanue orapuGMUIECKUX BHIPAKCHHUI KOMMYHUKAIUIO.
Ne9 «Jlorapupmuieckre ypaBHCHUSDY
Nel0 «Jlorapudmudeckne HepaBeHCTBAY BJIAJICTh MOHITHEM JIoTapuMUIecKas: GyHKIHS;
CTPOUTSH €€ rpaduK U YMETh MPUMEHSTh CBOMCTBA
JlaGopatopHasi paGoTa - aorapupmMuUecKor (PyHKINU IPU PEIICHUH 3a/1a4;
OBJIAJICTh OCHOBHBIMH THIIAMU JIOTapH(PMUIECKHX,
IIpakTHyecKast MOAroTOBKA } YPaBHEHUH U HEPABEHCTB U CTaHJAPTHBIMH METOIaMU
WX PEUICHUH U MMPUMEHSATh UX MPH PEIICHUH 33]1a4;
BBITIOJTHATH CTaHAAPTHBIE TOXK/IECTBEHHBIE
npeoOpa3oBaHus JIorapu(MUIECKUX BBIPAKCHUH.
Paznen 3 IIpsiMblie ¥ VIOCKOCTH B MPOCTPAHCTBE 34
HOBTOpe Pemenue 3aa4 ¢ ucmosib30BaHUEM CBOMCTB QUIyp Ha 10
I10cKoCTH. Pernenne 3a1a4 Ha 10Ka3aTeNIbCTBO U TOCTPOEHUE HaXOJUTh U IPUBOJUTh KPUTHUECKHE apTyMEHTHI B
HHE KOHTpHpuMepoB. [IpuMeHeHrne npoCcTeNInX JOTUYECKUX OTHONIECHUH JIEUCTBUM U CYKIECHUI
npaBui. PeneHue 3a1a4 ¢ UCOIB30BaHUEM TEOPEM O JPYyroro; CHOKOMHO U pa3yMHO OTHOCHUTHCSA K
TPEYroJIbHUKAX, COOTHOILIEHUH B IPSIMOYTOJIbHBIX KPUTUYECKUM 3aMEYaHUSM;
TPEYroJIbHUKaX, (aKTOB, CBI3aHHBIX C YETHIPEXYT OJIbHUKAMH. pa3sBEpHYTO, JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHHUS C
Pemenue 3a1a4 ¢ uCrosib30BaHUEM I'PaJyCHOI MephI yria. UCIOJIb30BAHUEM AJIEKBATHBIX (YCTHBIX U
Pemenne 3a1a4 ¢ ucnosb3oBaHueM (pakToB, CBA3aHHBIX C IUCbMEHHBIX )A3bIKOBBIX CPEJICTB;
OKpyXHOcTsAMU. Perienune 3a1a4 Ha U3MEpeHHsI Ha IJI0CKOCTH, IIPY OCYLIECTBICHUM I'PYNIIOBOM pabOThI ObITh KakK
BBIUMCIJIEHUS JUIMH U IJIOMIAJCH. PYKOBOJUTEIIEM, TaK M YWIEHOM KOMaH/Ibl B PA3JIUUHBIX
CamocrosiTesqibHast padoTa 5 pOJIAX;

Breimmonauts TPCHUHI I10 PCHICHUIO 3a1a4

YMETH Q)OpMYHI/IpOBaTL " JOKa3bIBATb T'COMCTPHYCCKUC

IIpakTHyeckas padora

YTBCPIKACHUS

JlaGoparopHasi pabora

BJIAACTDb IOHATHUAMU CTCPCOMCTPUU: ITPpHU3MaA,
napajieJicnIca, mupamMuzia, T€Tpasap,

IIpakTH4eckas MOAroTOBKA

HMCETHb NPCACTABJICHUA 00 akcroMax CTCPCOMETPHUU U
CICACTBUAX U3 HUX U YMCTb IPUMCHSATH UX IIPU
pCUICHUN 3a/1a4;
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YMCTb CTPOUTH CCYCHHA MHOT'OI'PAHHHUKOB C

Tema 3.1
[IpsimMble n
IIJIOCKOCTH B
IIPOCTPAHCTB
e

Conepxxanue yueOHOro Marepuaja

24

HCII0JIb30BAHUECM PA3JIMIYHBIX MECTOA0B, B TOM YHCIIC U
METoJa CJICI0B,

Harnsannas crepeomerpus. [lpusma, napamienenunern,
nupamuaa, TeTpasip.

OcHOBHBIE IOHATHSI TEOMETPUU B IPOCTPAHCTBE. AKCHOMBI
CTEpPEOMETPUH U CIEACTBUS U3 HUX.

[TocTpoeHne ceueHnii MHOTOTPaHHUKOB METOJOM CIIEJIOB.
LenTpansHoe nmpoekTupoBanue. [loctpoenue ceueHnit
MHOTOTPaHHUKOB METOJIOM MPOEKIIUA.

CkpemuBaroiiecs npsMble B IPOCTPAHCTBE. YTOJI MEKIY
HUMH.

Teopembl 0 MapaenbHOCTH MPSAMBIX U INIOCKOCTEH B
npoctpaHcte. [lapanmiensHoe MpoeKTUpOBaHUE U
nzoopaxenue guryp. IlepneHaAuKyIsIpHOCTS IPSIMON U
II0CKOCTH. OPTOroHaIbHOE

npoektupoBanue. Haknonueie u npoekiuu. Teopema o Tpex
MEePHIEHINKYIIApaX.

Paccrosaus mexay ¢purypamu B npoctpanctse. OOuit
MEPIEHIUKYIISAP JBYX CKPEIIUBAIOIIUXCS NPSIMBIX.

Vsl B npoctpanctse. [leprieHIuKynsipHbIe IIIOCKOCTH.

HMCETh NPCACTABJICHUC O CKPCIIMBAOIINXCA MTPSAMBIX B
MMPOCTPAHCTBC U YMCTh HAXOAUTH YIOJl U PaCCTOSIHUC
MCXKY HUMHU,

IMPUMCHATH TCOPEMBI O TAPAJJICITIbHOCTHU IIPAMBIX U
TUTOCKOCTEH B MMPOCTPAHCTBE MPU PEIICHUH 3a/1aY;
YMETh IPUMEHSThH MapaieIbHOE TPOSKTHPOBAHNE JIISI
n300paxeHus: puryp;

YMETb IPUMEHSATH MEPIEHIUKYJIIPHOCTH IIPSAMOI U
TUTOCKOCTH TIPH PEIICHUH 3a]1a4;

BJIAZICTD MMOHATUAMU OPTOTOHAJIBHOC IMTPOCKTUPOBAHNE,
HAaKJIOHHBIE U UX NPOEKIUH, YMETh IIPUMEHATH TEOPEMY
0 TpeX NEePIEHINUKYIIIpax IpU PEIIEHUH 3a1aY;

BJIQ/IETh MOHATHIMH PACCTOSIHUE MEXKTY (PUTypamu B
IPOCTPAHCTBE, OOMINI MEPIIEHANKYIP IBYX
CKPEIIMBAIOIINXCS MPSIMBIX U yMETh IPUMEHATh UX IIPU
peLIeHuN 3a/1a4;

BJIAJICTh TIOHSATUEM YroJI MEKAY MPSIMOH U MIOCKOCTHIO
¥ YMETh IPUMEHSTh €T0 NPYU PEIICHNUH 3a/1ay;

BJIAJICTh MOHSTUSIMH JABYTPAHHBII YrOJI, yroJI MEKITY
IUTOCKOCTSIMH, IEPIICHANKYIISPHBIE TFIOCKOCTH U YMETh

CamocrosiTesqibHast padoTa

[ToaroroButs pedepar mno teme « [lapannenbHoe
MIPOEKTHUPOBAHUE U €r0 CBOWCTBA»

Pemuts 3a1aun no teme «lleprieHquKynssp U HaKIOHHAS

12

IMPUMCEHATH UX IIPU PCIICHUH 3a1a4,

IIpakTHyeckas padora

Nell «B3aumHoe pacnonoxeHue npsiMbIX U
IJIOCKOCTEMN B MPOCTPAHCTBE

Nel2 «Teopema 0 Tpex NEPIECHIANKYIAPAX)

JlabopaTopHasi paGora

IIpakTH4eckas NOAr0TOBKA
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|
Pa3nesn 4 BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE 18
Tema 4.1 Coaep:kanue yueOHOro MaTepuajia 18 2
BekTopsl n CaMOCTOSITEIBHO ~ OMpEeneisaTh  ILIely, 3aJ1aBaTh
KkoopauHar | Bexropbl u xoopauHatel. CyMMa BEKTOPOB, YMHOKEHHE - 3 rapaMeTphbl U KPUTEpPUHM, IO KOTOPBIM MOKHO
bI B BCKTOpa Ha 4YUCJIO. VYroxa MCKY BEKTOpaMH. CKaJISIpHOG OIIpEEIATh, 4YTO 1EIb I[OCTI/IFHyTa;
NpocTpaHcT | NPOU3BEIACHHE. KPUTHYECKM  OLIEHMBAaTb M HHTEPIPETUPOBATH
Be VYpaBHeHHE MI0CKOCTH. DOpMysIa pacCTOSHHUS MEXKITY MHQOPMALMIO C Ppa3sHBIX IIO3MIMI, pAacHo3HaBaTh WU
TOYKaMH. Y paBHeHUE chepbl. /lsudicenust 6 npocmparcmee: ¢ukcupoBaThb NPOTHBOpPEYHs B HUHGPOPMAIMOHHBIX
napannenbHblil NEPEeHOC, CUMMEMPUS OMHOCUMETLHO NIIOCKOCIU, HCTOYHHKAX,
YEHMPATbHASL CUMMEMPUSL OCYILECTBIISAITh  JENIOBYI0 KOMMYHHUKAIlMIO KaK CO
CBEPCTHHUKAMHU, TaK U CO B3POCIIbBIM;
IIpakTHueckas padora 3
Nel3 «Bekropsl. [elicTBus ¢ BeKTOpaMu BianeTs NOHATUSAMHU BEKTOPBI M MX KOOPAUHATHI;
Nel4 «IIpocreiimmue 3a1aun B KOOPANHATAX) YMETH BBIIIOIHATH OIIEpALlMU HaJl BEKTOPAMMU;
Nel5 Pemenne 3anau o reme «CkansipHOE MPOU3BEICHHE HCII0JIb30BATh CKAJISIPHOE MPOU3BEJICHUE BEKTOPOB MPHU
BEKTOPOBY peLIeHUH 3a]1ay;
CamocTosiTe1bHasi paboTa 9 IPUMEHSATh YpaBHEHHE IUIOCKOCTH, (popMyTy
CoctaBuUTh BOIIPOCH! IO TeMe «BekTopb» pacCTOsIHUA MEXy TOUKaMH, ypaBHEHHUE chepsl Ipu
BBINOIHUTE TOMALIHIO KOHTPOJIbHYIO paboTy «Bekropbi» peLIeHUH 3a]1ay;
Pegepar «IIpsmoyroapHas cucreMa KOOpIUHAT B IPUMEHATh BEKTOPbI U METO/ KOOPAUHAT B
IIPOCTPAHCTBEY. IPOCTPAHCTBE IPU PELICHUH 3a]1a4
JlaGoparopHas padora -
IIpakTH4yeckas MOArOTOBKA -
Pazgen S OCHOBBLI TPHTOHOMETPHH 68
Tema 5.1 Coaepikanue yueOHOro MaTepuajia 22 2
Tpuronomer CTaBUTh © (HOPMYITHpPOBaTH COOCTBEHHBIE 3aJlaud B
pudeckue Pa,[[I/IaHHaH Mepa yIila, TPUrOHOMETPHYECKast OKPYKHOCTD. O6paSOBaT€J'IBHOfI ACATCIBHOCTH U )E(I/ISHGHHLIX CUTyalUAX;
(bopmysbt Tpuronomerpuyeckne GyHKIUHU yucen U yrioB. PopMysl MPH  OCYUIECTRICHM IPYMNOBOH  padorer Oermh i
PYKOBOAUTECIIEM TAK U YJICHOM KOMAH/bI B PA3HBIX POJIAX;
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MPUBEJICHUS, CIIO’KEHUS] TPUTOHOMETPHYECKUX (QYHKIUH,
(opMyIBI IBOMHOTO ¥ MOJIOBUHHOTO apTyMEHTA.
ITpeoGpazoBaHue cymMMbl, pa3HOCTU B IPOU3BEICHNE
TPUTOHOMETPHUYECKUX (QYHKIUI, 1 HA0OOPOT.

BBIIIOJIHATH CTAH/IAPTHBIE TOXKACCTBEHHBIE
peoOpa3oBaHUs TPUTOHOMETPUUYECKUX,

CamocrosiTesibHas padoTa 11 BBIP@KCHHIL.
CooOmienne «VcTopust co3nanust TPUTOHOMETPHID)
[IpakTnueckas padota «OCHOBHbIE TPUTOHOMETPHUECKUE
ToxaecTBa. DopMybl MPUBEACHUS
IpakTHyeckas padora 3
Nel6 «OcHOBHBIE TPUTOHOMETPUUYECKUE TOKAECTBA
Nel7 «®opMyiibl IBOMHOIO apryMeHTa»
Nel8 «DopMyiibl TpUBEACHUS»
JlabopaTopHas pa6ora -
IIpakTHYeckasi MOATOTOBKA -
Tema 5.2 Coaep:kaHue y4eOHOT0 MaTepHaja 22
Tpuronomer Br16upaTh myTh JOCTHKEHUSI LU IJIAHUPOBATh
puyeckue Tpuronomerpudeckue ypaBHeHUsA. O THOPOIHBIE pEIICHUE TTOCTABJIICHHBIX 3a1a4, ONITUMHU3UPYA
YPaBHEHHUSA U | TPUTOHOMETPHUYECKUE YpaBHEHUs. Perenue nmpocreimmx MaTe€puaJIbHbIC 1 HEMAaTEPHUAIbHBIC 3aTPaThI,
HEPABEHCTBA | TPUTOHOMETPUUECKUX HEepaBeHCTB. [Ipocreiiiine cucTeMbl pacno3HaBaTh KOH(DIMKTOT€HHbIE CUTYalluU 1
TPUTOHOMETPUUECKUX ypaBHCHHI;'I. Ipe€aoTBpallaTb KOH(bJ'II/IKTBI J0 UX aKTUBHOH (1)33}:1,
BBICTPanBaTh JEIOBYIO U 00pa30BaTEIbHYIO
CamocTosiTeLHAs paGoTa 11 KOMMYHHKALHIO, n30erast IMYHOCTHBIX OLIEHOYHBIX
TpeHUHT 110 PENICHUI0 TPUTOHOMETPUYECKUX YpaBHEHMIA CYAJICHUH,
IIpakTHyeckasi padora 2
“ BJIaJICHUC CTaHJapTHBIMU npueMamMun pemenus
Nel9 «IIpocreiinirie TPUrOHOMETPUUECKUE YPABHEHUS . .
TPUTOHOMETPUYECKUX YPABHEHUU U HEPABEHCTB, UX CHCTEM;
N920 «OI[HOpOI[HBIC TPUTOHOMETPUHUCCKIE YPABHCHH) HCIIOJIb30BAHHUE T'OTOBBIX KOMIIBIOTEPHBIX ITpOrpaMm, B TOM
JlaGopaTopHasi pabora YHCIIe IS IOUCKA MYTH PEIICHUS W WJUTIOCTPAIIMU PEIICHHS
IlpakTH4yeckasi MOATOTOBKA YpaBHEHUH U HEPaBCHCTB,;
Tema 5.3 Coaepikanue y4eOHOr0 MaTepuajia 24
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Tpuronomer

CaMOCTOATCIIBHO OIIPCACIIATH ociu, 3aaaBaTb

pudecKue Hynu pyHKImm, npoMexyTKy 3HaKOTIOCTOSHCTBA, napaMeTpbl U KpPUTEpUU, 1O KOTOPBIM  MOKHO
byHKIUH. . MOHOTOHHOCTh. Hanbousbliee 1 HanMeHbIIee 3HAYCHUE ONPENEIATD, UTO LIEIb JOCTUTHYTA;
¢bynkuuu. [leproguueckue GpyHKIMM 1 HAUMEHBIIUH TTIEPHO. KPUTHYECKH  OLIEHMBAaTb M HHTEPIPETUPOBATH
UYernble u HeueTHBIE pyHKIU. [IpeoOpazoBanmst rpadukoB WHGOPMAIIMIO C Pa3HBIX IMO3WIMN, PACIIO3HABATH H
(GyHKIUI: CIBUT, YMHOKEHUE HA YHCIIO, OTPAKECHHUE ¢UKCHpOBaTh MPOTHUBOPEYUs B  HH(POPMAITMOHHBIX
OTHOCHUTEJILHO KOOPJMHATHBIX ocell. TpuUroHoMeTpuyeckue UCTOYHUKAX;
(YHKIIMM YUCIIOBOTO apryMeHra Y =COSX, y = sinx, OCYHICCTBIIAAITH  ACIOBYI0O KOMMYHHKAIMIO KaK CO
y=tgX, y =ctgx. CBoiictBa 1 rpaduku CBEPCTHHUKAMHU, TaK U CO B3POCIIbIM;
TPUTOHOMETPUUECKUX PYHKIIMM.
OOpaTHble TpUrOHOMETpUUYECKUE (QYHKIIMH, UX TJIaBHbIE B )
SHAMCHMS, CBOTCTBA 1 TpaduK. Ja/1eTh NOHATUSIMU: 3aBUCUMOCTD BEJTMYHH, PYHKIIHS,
apryMeHT U 3HadeHHe PyHKIUHU, 001acTh OnpeaeeHus
CamocrosiTensnas padora 12 ¥ MHOYKECTBO 3Hau€HUM (yHKINHU, Tpaduk
- BemosiHuTh rpadudeckyro padboTy
. 3aBUCHUMOCTH, IpauK GyHKINU, HYIH QYHKINUH,
«Hoctpoerue rpaguxos PasIIAHBIX pynKumii c MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, BO3pAacTaHUE Ha
NOMOIIBIO_NPEo0pasoBanui YHCIIOBOM MPOMEXKYTKE, YObIBaHUE Ha YHCIOBOM
HpaKanefKaﬂ pabora 1 pOMEXyTKe, Hanboblliee 1 HaMMEHbIIee 3HaUeHUE
Ne21 «CpoiicTBa u rpaduku CHHYyCa, KOCUHYCa, TAHTCHCA U (bYHKITAH HA YHCITOBOM MIPOMEIKYTKE, IIEPHOIIICCKas
KOT4HIeHCa. GbyHKLMSI, IEpUOJI, YeTHAs U HeueTHas! PYHKIUU; yMETh
JIadoparophasi pabora - IPUMEHATH 3TH TIOHATHS TIPH PEIIeHUH 3a71ay;
IIpakTHyeckasi NOArOTOBKA - BJI3/IETh MOHATUIMH TPUTOHOMETpHUUYECKUEe (DYHKIIUY;
CTPOUTH UX I'padUKU U yMETh PUMEHSTh CBONCTBA
TPUTOHOMETPUYECKUX (PYHKIMHA NMPU pELICHUH 3a/1aY;
Pa3znen 6 MHOrorpaHHMKH M KPYIJible TeJa 40
Tema 6.1 Coaep:xkanue yueOHOro MaTepuajia 20
MHuororpana BBIOMpATH IMYTh TOCTHKEHUS LEJH TIaHUPOBATh
UKH Bu/ibl MHOrOrpaHHHKOB.. pElleHHUE TIOCTABIEHHBIX 3a/1a4, ONITHMH3UPYSI

[IpaBunbsHble MHOTOTpaHHUKH. [Ipu3ma. [lapamnenenunesn.
CaoiicTBa napayenenuneaa. [IpsMoyronbHbiii
napaenenumnen. HakioHHbIE TPU3MBL.

[Mupamuna. Bunel nupamua. D1eMeHThl TPABUIBHON
nupamuabl. [TupamMuabl ¢ paBHOHAKIIOHEHHBIMU pedpaMu 1
rpaHsMH, UX OCHOBHBIE CBOMCTBA.

[liommaam moBepXHOCTE MHOTOIPAHHUKOB. Y CEYEHHAs!

MaTepHualibHbIE U HEMAaTepUAIbHBIE 3aTPATHI;
pacrno3HaBaTh KOH(PIUKTOTEHHBIE CUTYAIlUU U
MpeIoTBpAIaTh KOH(IUKTHI 10 X aKTUBHOU (a3bl,
BBICTPanBaTh JETNOBYIO U 00pa30BaTEIbHYIO
KOMMYHHUKAIINIO, H30erasi TMYHOCTHBIX OLIEHOYHBIX
CYXXJICHUH;
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nupamuja. Ilonsarue o0bema. OGbeMbl MHOTOIPAHHUKOB

CamocrosiTesibHast padora 10
BLINOIHUTS MOJIETb. BJIAJICTh MOHATUAMU NPU3Ma, apajuieIenune]] 1
COCTaBUTH KPOCCBOPL. NPUMEHSTH CBOICTBA NapaieNieuIe a MPH PeIICHUN
Co3znarb npe3eHTaIuo « MHOTOTpaHHUKH B MOEH 3anad,
npodeccun» BJIAJICTh MOHITHUEM MPSMOYTOJIBHBIN MapalljiesIeuIe] 1
NPUMEHSTH €r0 TP PEIIeHUH 3a/1a4;
MpakTHueckas paGora 2 BJIAJICTh MOHITHAMU ITUPAMHJIA, BUIBI TTHPAMH],
Ne 22 «BbI4HCIeHNe TUIONMANSH 1 065EMOB AIIEMEHTHI MPABIIILHON TUPAMHJIBI U YMETh TPUMEHSTh
MHOTOTPAaHHHKOB) VX HPH PCIICHUN 3a71a4,
TlaGopatopras pabora N UMETh MPEJCTAaBICHNUE O TeopeMe Dilnepa, MpaBHIIbHBIX
MHOTOTpaHHHKAX;
IIpakTHyeckas MOAroTOBKa - P ’ .
BJIQJIETh MOHITHEM TUIONIAIN TIOBEPXHOCTEH
MHOTOTPaHHHKOB U YMETh IPUMEHSTH €r0 TIPH
peIIeHH 3a]1a4;
Tema 6.2 Conep:xaHue y4eOHOro MaTepuaja 20
Tenan OCYIIECTBIISITH AEOBYI0O KOMMYHHKAIUIO KaK CO
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IIOBEPXHOCTHU CBEpPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTPU
BpallleHUS Tena Bpamenus: TUINMHIP, KOHYC, ap U chepa. CeueHus 00pa30BaTEIIbHOI OpraHu3alny, TaK 1 3a €€
HWIMHAPA, KOHYca U mapa. [IlapoBoii cerMeHr, mapoBoi npeaenamMu);
CJIOM, IIIApOBOM CEKTOP (KOHYC). pa3BepHYTO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY
VYcedeHHas nupaMKia ¥ yCEUEHHBIN KOHYC. 3pEHHsI C WCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX H
Kacarenbnble npsiMbie U TIIOCKOCTU. Brincanuwbie MMUCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;
omncanuble cepsl. O0beMbI Ten Bpamienus. [lomans HAaXOJWTh W TPUBOIWTH KPUTHYECKHE AapPTyMEHTHI B
ctepsl. [Lmomans MOBEpXHOCTH UIMHIPA U KOHYCA. OTHOUIEHWUH JIEUCTBUUA U CYKJCHUH JPYroro; CHOKOHWHO
KomOunammm MHOTOTpaHHUKOB U TEJT BPAILICHHUSL. U Pa3yMHO OTHOCHUTHCS K KPUTHUUECKHM 3aMEYaHHUSIM B
[Tono6ue B mpocTtpancTBe. OTHOIIEHHE 00BEMOB U ILIOIIAIeH OTHOIIIEHUH COOCTBEHHOTO CYXICHUS
MMOBEPXHOCTEN MOJOOHBIX (hUryp.
BJIQJICTh TIOHATHUSAMU Teja BpameHus! ([IIIHHIP, KOHYC,
nrap u cdepa), iX CCUCHUS ¥ YMETh PUMEHSATh UX TIPH
pelleHnH 3a/1ay;
MMETh MPEJCTABICHUS O BIUCAHHBIX U OTIMCAaHHBIX
chepax 1 yMeTh MPUMEHSTh UX TP PEIICHUU 33]1a4;
BJIQ/IETh MOHATHIMH 00BEM, 00BEMBI TEJ BPAIICHUS U
NPUMEHSITh UX MPU PELICHUH 3a/1a4;
UMETh MPEJCTABICHUE O pa3BepTKe IIIIUHAPA U
KOHYCa, TUIONIa/IM IOBEPXHOCTH IIMIIMHAPA U KOHYCAa,
YMETb IPUMEHSThH UX IIPU PELICHUU 3a/a4;
CamocrosiTebHast paGoTa 10 UMETh MpeJICTaBlIEHUE O IUIoaau chepbl 1 yMETh
Coob6menne «Mcropust u3MepeHus MIomaei 1 00bEMOBY HPUMCHATD €TI0 IIpU PCLICHUN 3a1a;
U3roToBJIeHIE MOIEIH. YMETb pelIaTh 3a/1a4i Ha KOMOMHALIUU
CocraButh KpoccBop «Tera BpalieHus: B Halleil )KU3HU» MHOTOTPaHHHKOB U TEJI BpALICHHA,
MpakTuueckas paGora 2 UMETh MPEJCTaBICHUE O M0I00UU B TPOCTPAHCTBE U
Ne23 «Bprurcienue miomaaei u 00beMOB Tel YMETb pelliaTh 3271811 Ha OTHOLICHHE 00HEMOB 1
ioniaiel MoBEpXHOCTEN MOJOOHBIX QUTYP.
BpAILICHUS»
JlaGoparopHnasi padora -
IIpakTH4eckas MOAroTOBKA
Paznen7 Havana MmaTeMaTH4eCKOro aHajn3a 32
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Tema 7.1 Coaepikanue yueOHOro MaTepuajia 32

Ipou3BoHa = q OIICHUBATh PECYPCHI, B TOM YHCIIE BPEMS U Jpyrue

B oHsATHE Tpesena GyHKIUN B Touke. HenpepbIBHOCTH HeMaTepHATbHBIE PECYPCHI, He0BXOTUMBIE /ISt
yHKIHH. JIOCTHKEHUS TIOCTABICHHOM LIEIIN;
Hnddeperumpyemocts pynxun. [ponssozmas GpyHKimu B HAXOJWTh U MIPUBOUTH KPUTUICCKUE apTYMEHTHI B
TOYKE. KacauTeJH)Has[ K TpaduKy (1)VYHKHI/II/I. I'eomerpuueckwmii n OTHOIICHHY NeHCTBHil 1 CYJK/ICHHI APYroro;
¢bu3nvecKkuii CMBICI TPOU3BOIHOMU. [Ipon3BoaHbIE MPH OCYIIECTBICHHH IPYIIIOBOH paBOTH! GBITH KK
dIeMeHTapHBIX QyRKuui. [Tpapuia HHq’q’fpeHHHPOBaHHf' PYKOBOJIUTENIEM, TaK M YWIEHOM KOMAH/IbI B Pa3IHYHBIX
Bropas npousBoaHas, ee reoMeTpUuecKUil U pu3nIecKuit POITSIX;

9
CMBICIL.
Toukn skcTpeMyMa (MaKCUMyMa U MUHHMYMA). IIPUMEHSATD JUIsl PELIECHUs 3a/1a4 TEOPUIO IIPENIEIIOB;
HccnejoBanye S1eMEHTapHEIX QYHKIHIT Ha TOUKH BJIQ/IETh MOHATHUSMM: IPOU3BOIHAS (PYHKIIMH B TOUKE,
AKCTpEMyMa, HanOoJIbIliee 1 HaNMEHbIIIee 3HAUCHHE C pON3BOAHAS (PYHKIIHHK;
2

TTOMOIIBIO ITPOU3BOIHOU. BBIYUCIISITH TIPOM3BO/IHBIC DJIEMEHTAPHBIX (PYHKINHN U
CamocrosiTesibHas paboTa 16 WX KOMOMHALHIL
Beimonants Tect «IIpousBoanas» UCCIIEI0BaTh PYHKIMU HA MOHOTOHHOCTb U
CocTtaBuTh TaOIUITY MPOU3BOIHBIX SKCTPEMYMBI;
CocraButh KpoccBopz 1o Teme «IIpoussoaHas» CTPOUTH rpaduKH U MPUMEHSTH K PEIICHUIO 3a/1a4, B
IIpakTuyeckas padora 2 TOM YHCJIE C ITAPAMETPOM;
No24«BpraucneHue pou3BOJHON (YHKINN» BJIQJICTh TIOHATHEM KacaTeiabHas K rpaduKy GyHKIIMH U
Ne25 «MccnenoBanne GpyHKIIMH HA MOHOTOHHOCTD. yMeTbh TIPHMEHSATH €0 TIPH PENIeHHH 3a]1ay;
OTbICKaHHE TOUYEK IKCTPEMYMay
JlaGoparopHas padora -
IIpakTHYeckas MOAroToOBKAa -

Pasznen 8 MWnurerpaa 22

Tema 8.1 Cojaep:xkaHue yueOHOro MaTepuajia 22

Wurerpan [TepBooOpaznas. HeonpeneneHHblil HHTErpaJl. OCYIIECTBIIATH JEIOBYI0 KOMMYHHUKAIUIO KaK CO

[lepBooOpa3Hble aneMeHTapHbIX pyHkumid. [Tnomans
KpuBoJIMHEWHOM Tpanenuu. ®opmyna Hetorona-JleiiOnuma.
OnpeneneHHblil HHTErpai

CBEPCTHUKAMM, TaK M CO B3pOCIBbIMU (KaK BHYTPH
00pa3oBaTeIbHON OpraHu3aliy, TaK 1 3a ee
IIpeseNaMHu);

pa3BepHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOUKY
3peHHsl C HCIOJb30BAaHUEM aJeKBAaTHBIX (YCTHBIX U
IIMCbMEHHBIX) A3BIKOBBIX CPEJICTB;
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CamocrosiTesibHast padora 11 HaxOJUTh W NPUBOJUTH KPUTUYECKHE apryMEHTHl B
CoctaBuTh TaOIUILY U BEIYYHTH (DOPMYIBI TIEPBOOOPA3HBIX OTHOILLIEHUH JCHUCTBUU U CYXICHUHU APYroro; ClIOKOWHO
(b yHKIIHIA. YU Pa3yMHO OTHOCUTBHCS K KPUTUYECKUM 3aMEUYaHUSM B
Bremmonnute Tect. «IlepBooOpaznas OTHOIIIEHUH COOCTBEHHOTO CYXICHUS
TpenuHr no pemieHuto 3a1a4 «Brrarcnenne miomanei Gpuryp
C HOMOIIBIO MHTETPAIAY» BJIQJICTh TIOHITHUSIMH ITEPBOOOpa3Hast QyHKITHS,
IpakTuueckas paGora 2 OIPE/CICHHBIN HHTCTPAT,
Ne26 «Tpu mpaBuiia HaX0XKIEHUS IEPBOOOPAZHON» npuMeHsTh Teopemy Herorona—JIeibnuna u ee
Ne27 «®opmyna HeroToHa- JlenOHuma» CJICACTBUA Ul pELICHUs 3a/1a4.
JlabopaTopHas pa6ora
IIpakTHYeckas MOAroTOBKA
Paznen 9 BeposiTHOCTBH M CTATHCTHKA, JIOTUKA 23
, TCOPUSHA Fpa(l)OB 4 | KOMﬁI/IHaTopI/IKa
IToBTrOopenue | CopepskaHue y4eOHOIro MaTepuasa 8
CaMOCTOATEIIBHO ONPEACIAThL HEIN, 3a/laBaTh NapaMETPhbl U
Hcnonp3oBanue Ta6JII/IIl H JuarpamMm JJid nMpeacTaBICHUA KPUTEPHH, ITI0 KOTOPBIM MOXHO OIIPEACIINTD, YTO ICJIb JOCTUTHYTA,
JTaHHBIX. PCI_HCHI/IC 3aJa4y Ha HpI/IMeHeHI/Ie OInUucaTeIbHBIX HUCKaThb U HAXOJHUTH 0606H.ICHHI>IC CII0COOBI peuenus 3aaa4, B TOM
XapaKTEPHCTHK YMCIOBLIX HAOOPOB: CPEIHNX, HANOOJIBIIETO HHCIE, OCYMIECTBIIATE PA3BEPHYTEIH HH(OPMALMOHHELH NIOHCK
CTaBUTh HAa €r0 OCHOBE HOBBIC (YueOHbIC U MO3HABATEIIHLHBIC)
Y HAaMMEHBIIIETO 3HAYEHU S, pa3Maxa, TUCIEPCUU U saxaun:
CTaHJIapTHOTO OTKJIOHEHHUs. Beruucienue BepoaTHOCTEM
coObITHH. BBI4riciieHne BEpOSATHOCTEH B OTIBITAX C
PaBHOBO3MOXHBIMHU 3JIEMCHTAPHBIMH UCXOJaMH. OIIEpUPOBATH OCHOBHBIMU ONUCATEIbHBIMU
Hcnonp3oBanre koMOMHATOpUKH. Beruncienue XapaKTepUCTHKAMHU YHCIOBOTO HabOpa, OHATHEM
BCpOfITHOCTCfI HE3aBUCHUMEBIX cOOBITHH. Mcroabp30Banue reHepajbHasi COBOKYITHOCTb U BBI6OpKOI71 U3 HEE,
(I)OpMyJIBI CJIOKCHUSL BCPOHTHOCTefI, AuarpaMmm Sﬁnepa, BJIAAETh OCHOBHBIMH IMOHATHUIMHA KOM6HHaT0pI/IKI/I 54
JiepeBa BEpPOATHOCTEH, hopmyiibl beprysinu. YMETb UX IPUMEHATH IIPU PELICHUU 3a/1a4;
UMETh MPEACTABICHUE 00 OCHOBaX TEOPHH
CamocrosiTesibHas padoTa 4 BEPOSITHOCTEH;

TpeHI/IHF 10 pCIICHUIO 3a/1a4

IIpakTnuyeckas padora
No28 «IIpencraBienne YNCIOBBIX JAHHBIX)
Ne29 «Pemenne KOMOMHATOPHBIX 32121
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JlabopaTopHasi pabora

HpaKTI/I‘leCKaH NnoAroToBKa

Tema 9.1
OneMeHTBI
TEOPHH
BEPOSITHOCTH
31
MaTeMaTH4IEeC
KoM
CTaTUCTHKH.

Conepxxanue yueOHOro Marepuasa

15

YcnoBHas BeposATHOCTS. [IpaBriio yMHOKEHUS BEPOSTHOCTEN.
®opmyia noaHo# BepoaTHOocTH. PopMmyiia baiteca.
JlckpeTHbIe ciy4yailHble BETMYHUHBI U paclpeaeieHusl.
CoBMecTHBIE pacnipeneneHus. Pacnpenenenue cyMmMel U
MIPOU3BEACHUS HE3aBUCUMBIX CITy4allHbIX BEJIHYHMH.
MareMarnueckoe 0XKUIAHUE U TACIIEPCUs CIydalHON
BEJMYMHBI. MaTeMaTH4ecKOoe OKUJaHUE U AUCTIEPCUS CYMMBbI
CIy4alHbIX BEJIMYHH.

bunapHas cinyyaiiHas BeIW4YuHA, pacnpeneneHne bepHymiu.
I'eomerpuueckoe pacnpenenenue. buHoMuanpHOE
pacmnpeneneHue u ero cBoiicrsa. HenpepbIBHbIE CiydaliHbIe
BennuuHbl. [InoTHOCTH BeposTHOCTH. DyHKIMSA
pacnpenenenus. PaBHoMEpHOE pacpenesieHue.

HopmanbHoe pacnpenenenne. @ynkuus Jlamnaca.
[TapameTpsl HOpManbHOTO pactpeneneHus. [Ipumepsr
CIIy4allHbIX BEJIMYHH, IIOJYMHEHHBIX HOPMAIbHOMY 3aKOHY
(morpemnHoCcTh U3MEpPEHHi, pocT YenoBeka). KoBapuarus
JBYX CIy4alHbIX BeauduH. [lonsTue o koadduuuenre
koppessauuu. CoBMeCTHbIE HAOIIOIEHUS IBYX CIIydailHbIX
BEJIMYHH

OLIEHMBATh PECYPCHI, B TOM YHCIIE€ BpeMs U Ipyrue
HeMaTepHaIbHBIE PECYPChI, HEOOXOIUMBIE IS IOCTHKEHHSI
MIOCTaBJICHHOM LEIH;

HaXOJUTh U IPUBOJUTE KPUTUUECKUE ApTyMEHTHI B OTHOLICHUU
JIEUCTBUI U CY)KJIEHHUH APYroro;

TIPY OCYIIECTBIEHUH TPYIIIIOBOH PaOOThI OBITH KaK
PYKOBOJUTENEM, TaK M WIEHOM KOMaHbI B Pa3IMYHBIX POJIAX;

OTIEPUPOBATH MOHATUSIMH: YACTOTA U BEPOATHOCTH
COOBITHS, CyMMa M TIPOU3BEACHUE BEPOSITHOCTEH,
BBIYUCIISITH BEPOSITHOCTH COOBITUI HA OCHOBE TOJICUeTa
YHUCJIa KCXO/I0B;

UMETh MPEJCTABICHUE O TUCKPETHBIX U HETIPEPHIBHBIX
CIIy4allHbIX BEJINYMHAX U PACIpPEACIICHUSX, O
HE3aBUCHUMOCTH CIIy4ailHbIX BEJIMYUH;

MMETh MPEACTABICHUE O MATEMATHYECKOM OXUIAHUHU U
JUCIIEPCUH CIIyYalHBIX BEIUYHH;

HMMETH MPECTABICHUE O COBMECTHBIX PaCIPEECIICHUSIX
CIIy4allHbIX BEJINYNH;

MOHUMATh CYTh 3aKOHA OOJIBIINX YHUCET U BHIOOPOYHOTO
METOJ[a U3MEPEHUS BEPOSITHOCTEM;

CamocTrosiTesqibHast padboTa

[MoarotoButk coobiienue «VcTopus NPOUCX0XKICHUS TEOPUU
BEPOSITHOCTH

Pemutsh 3a1aun Ha Temy: Teopus BepOSTHOCTH

HMETHh NPCACTABJICHUEC O HOPMAJIBHOM pacCIpEaACICHUN
H IIPpUMEpPaX HOPMAJIbHO paCIIpCACIICHHBIX CHy‘I&ﬁHBIX
BCJINYHH,

HMCTb IPEACTABJICHUC O KOPPLCIIALNKU CJ'Iy‘IEIﬁHbIX

IIpakTHyeckas padora
Ne30 «Boruncnenue BeposSTHOCTU COOBITHS»

BCINYHH.

JlabopaTopnasi pabora

IIpakTHYeckas MOAroTOBKA

34




Pa3znen 10 YpaBHeHUS U HEPABEHCTBA

33

Tema 10.1 Coaepikanue yueOHOro MaTepuajia 17

VYpaBHeHUs U CaMOCTOSITEIbHO OIIpeeIsATh LeNH, 3aJ1aBaTh
CUCTEMBbI I'paduueckuii meTox perieHus ypaBHeHuil. Pemenne napaMmeTpbl U KPUTEpPUHM, IO KOTOPbIM MOXKHO
ypaBHEHUM YPaBHEHUM COJEpKaIIUX IEPEMEHHYIO 110, 3HAKOM MOIYJISL. OIPEACNIATD, YTO LE/Ib JOCTUTHYTA,

CucreMbl IOKa3aTeIbHbIX, JOTAPUPMUUECKUX U KPpUTHYECKH  OLIEHMBAaTb M HUHTEPIPETUPOBATH
MPPALMOHAIIBHBIX YPABHEHUN. Y PaBHEHHUs, CHCTEMBI UHPOpPMALIMIO C pPa3HBIX MO3UIMHA, pPACIO3HABATh U
YpaBHEHUH ¢ apaMeTpamH. ¢bukcupoBaThb NPOTHBOpPEUHs B HUHGPOPMAIMOHHBIX

UCTOYHUKAX;
CamocTogTeIbHAsA paﬁoTa 8 OCYHICCTBJIATL ACJIOBYHO KOMMYHHKAIIMIO KakK CO
Tpenunr: «PemieHne ypaBHEHUI» CBCPCTHHKAMH, TaK 1 CO B3POCIIbIM,
IpakTuyeckasi paéora 2

Ne31 «O6mue nmpueMsl penieHui ypaBHEHUN CB00OHO OMEPHPOBATH MOHATHSIMH: YPaBHEHHE,

Ne32 «Hcnonb30Banue cBOMCTB U rpadukoB (YHKIUH 115 PaBHOCHJIPHBIC yPaBHCHUA U YPABHCHUC, ABJIAIOMICCCA
pelIeHHs YpaBHEHU» CJIEICTBUEM JPYroT0 YpaBHEHUsI, ypaBHEHUS,
JlaGopaTopHas padora pPaBHOCUJIbHBIE HA MHOYKECTBE, PABHOCUJIbHBIE

npeoOpazoBaHus YpaBHEHU;
TpakTH'eckas NOArOTOBKa pelaTh pa3Hble BHJB YPABHEHHI U HX CHCTEM, B TOM
YHCIIE HEKOTOPbIEC YpaBHEHHUS 3-11 U 4-i1 CTeNEeHEew,
JIpOOHO-pallMOHANIbHBIE U UPPALMOHAIIBHBIE;
pewaTh aaredpandeckue ypaBHEHHs U UX CUCTEMBI €
napameTpamu ajaredpandyeckuM 1 rpadpuueckum
METOlaMU;
Tema 10.2 Coaep:kaHue y4e0HOT0 MaTepHajia 16
Hepasenctaa T padpuueckmil METO PeIICHNS HEPABEHCTB, Pelichue OCYLIECTBJIATDH JEJIOBYI0 KOMMYHHUKALUIO KaK CO
HEPABEHCTB COJAEPKALLUX IIEPEMEHHYIO II0JI 3HAKOM MOJYJIS. CBCPCTHHKAMH, TaK 1 €O B3POCIIBIMA (xaK BHYTpH
CucTeMbl MOKa3aTeNbHBIX, JOrapuPMUUECKUX U 06pasoBaTeNLHOM OpraHK3alliW, Tak 1 34 &6
MppalMOHAJIbHBIX HEPABEHCTB. METOl MHTEPBAJIOB VIS npeAenamu);
DEIIICHHS HEPABEHCTB, pa3BepHYTO, JIOTUYHO M TOYHO H3JIararb CBOIO TOYKY
3peHHsl C HCIOJb30BAHUEM aJeKBAaTHBIX (YCTHBIX M
IIMCBbMEHHBIX) A3BIKOBBIX CPEJICTB;
Camocrontennnan patGora 8 HaxXOJWTh W TPUBOAUTH KPUTHUYECKHE AapryMEHTHI B

TpeHI/IHFZ «Pemenue HCPAaBCHCTB»

OTHOLLIEHUH JNCHCTBUU U CYXKIACHUHU APYroro; ClioKOMHO
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U Pa3yMHO OTHOCHUTHBCSA K KPUTHUUYCCKUM 3aMCHAHUSAM B
OTHOIIICHUH COOCTBEHHOTO CYXKJICHUSA

CBOOOJIHO OTIEPUPOBATH MOHATUSMU: HEPABEHCTBO,
PaBHOCUJIbHBIEC HEPABEHCTBA

IIpakTnueckas padora 1

Ne33 OcHOBHBIE TPUEMBI PELICHNS HEPABEHCTB.

JlabopaTopHasi pabora -

IIpakTHyeckas MOAroTOBKA -

Bcero 338

+
169(
BCP)
507

pelaThb pa3HbIC BUAbl HCPABCHCTB U UX CUCTEM,
HCII0JIb30BAaTh METOJ MHTCPBAJIOB MJIA PCIICHUSA
HCPAaBCHCTB, B TOM YHCJIC I[pO6HO-paIII/IOHaJ'II)HI>IX n
BKJIIOUYAIOUINX B c€0sl MppallMOHAIbHbBIE BBIPAXKEHMUS;
pemath anredpanveckue HEPaBEHCTBA U UX CUCTEMBI C
napamMeTpamMu alredOpandeckuM 1 rpaduuaecKkum
METOJaMU;

BJIAZICTH pa3HBIMU METOJaMH JJOKA3aTCJIbCTBA
HEPaBEHCTB;
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2.3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOU
AEATEJIBHOCTHU CTYAEHTOB

Conepxxanue
oOyueHus

Koi-
BO
4acoB

XapakTeprUCTHKa OCHOBHBIX BUJIOB JICATEIILHOCTH CTYJICHTOB (Ha YpOBHE
y4eOHBIX JIeHCTBHIA)

IToBTOpEHUE

16

Pemenue 3aa4 ¢ MCII0JIb30BaHUEM CBOICTB UMCEN U CUCTEM CUUCIICHUS,
JIETUMOCTH, JI0JIEN U YacTel, MPOLUEHTOB, MOIyJIeH uncen. Pemenne 3agau
C UCIIOJIb30BAHUEM CBOWCTB CTEIEHEN U KOPHEW, MHOTOWICHOB,
npeoOpa3oBaHUil MHOTOYJIEHOB U APOOHO-PALIMOHATIBHBIX BBIPAXKEHHM.
Monynb uncna 1 ero cBoicTBa. Pemenue 3aaa4 Ha IBUKEHUE U
COBMECTHYIO pabOTY, CMECH U CIUIaBbI C IOMOIIBIO TUHEHHBIX, KBAaJIPATHBIX
U JpOoOHO-pallMOHANIBHBIX YpaBHEHUH U UX cucteM. Pelienue 3anad ¢
MTOMOIIBIO YHCIIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJTHOM
MIEPEMEHHOM, C MPUMEHEHUEM N300pakKeHHsI UUCIIOBBIX TPOMEKYTKOB.
Pemenue 3aa4 ¢ UCMOIB30BaHUEM YHCIOBBIX GYHKIMNA U UX IPpadUKOB.
Hcnonb3oBanue cBOMCTB U rpapUKoOB TMHEHHBIX U KBaIpaTUYHBIX

dbyHK1IMA, 00paTHON MPOTMOPITHOHAIBHOCTH U QYHKIIUU Y = \/; .
I'padmueckoe pemenre ypaBHeHUI 1 HepaBeHCTB. Mcronb3oBaHue
oTieparyii HaJl MHOXKECTBAMH U BBICKa3bIBaHUAMH. VI crioap30BaHme
HEPaBEHCTB M CHCTEM HEPABEHCTB C OJTHOM MEPEMEHHOMN, YHCIIOBBIX
MMPOMEXYTKOB, NX 00BeTMHEHUH U TIepeceueHuid. [I[puMenenne nmpu
peleHn! 3a/1a4 CBOMCTB apru(pMETHUECKON U TEOMETPUIECKOIN TTPOTPECCHH,
CYMMHUPOBaHUSI OECKOHEYHOU CXOISIICHCS TeOMETPUUECKOU MPOTPECCHUH.

Pa3nen 1
OeMEHTHI TCOPpHUU
MHO>XCECTB U
MaTEMATUYECKOU
JIOTUKH.

16

O3HakoMJIeHHE C MOHSTHEM: MHOKECTBa( YHCIIOBBIE, TEOMETPUUYECKHIX
¢uryp) CpoiictBa MHOKecTB. CriocOOBI 3a/1aHUsI MHOKECTB.
[ToamuOkecTBO. 3HaHKE 3aKOHBI JIOTUKU. Periath Jjorudyeckue 3aayu C
UCIOJIb30BaHuEM KpyroB Ditniepa. [IpoBoauTh ymMo3akitoueHus,
000CHOBaHMUS U I0OKa3aTeNbHBIE PACCYK/ICHUSI B CUTYallUAX TTOBCETHEBHOM
YKU3HU, TIPU PELICHUH 33/1a4 U3 APYrUX MpeIMeTOB

Pazmen 2
CreneHHas,
IOKa3aTelbHa,
norapumMuuecKas

GbyHKIIH

36

O3HakoOMJIEHHE C IOHATUEM CTEIIEHU C JEHCTBUTEIBHBIM I10KA3aTeleM,
CBOICTBA cTeneHH, Jjorapudmom, cBoiicTBa orapupma. 3HaHUE CBONCTB
cTerneHei, sorapugmoB. JlecATHUHBINA 1 HaTypalIbHBIN Jorapudm.
HaxosxaeHne 3HaueHu# CTeneH!, UCTIONb3Ysl TPH HE0OXO0AMMOCTH
UHCTPYMEHTAJIbHBIE CPEACTBA.

Pewrenne nppaliMOHaJIBHBIX YPABHEHUN.

Pemienune npocrefmux , MOKa3aTeNbHBIX, JJOrapu(MUUECKUX YpaBHEHUN U
HEPaBEHCTBA.

BrimonHenue npeoOpazoBaHUid BRIpaXKEHUH, TpUMEHEHUE POpMYIT,
CBSI3aHHBIX CO CBOICTBaMU CTENEHEN U JIorapu(pMOoB.

Omnpenenenne 00IacTH JOMYCTUMBIX 3HAYSHUH JTOrapu(pMUIecKoro
BBIpaXKCHUSA

O3HaKOMJIEHHE C ONpeJIeNICHHEM JIOrapu(MUUECKOHN , TOKA3aTebHOH,
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cTerneHHON (yHKIMel, rpaduku QyHkmmid. Yucno € u pyHkuus y =e*.
Haxosxnenue obnactu onpeaeneHus u 00JacT 3HaYeHUN QyHKIUU

Paznen 3
[IpsimMble n
IIJIOCKOCTH B
IIPOCTPAHCTBE
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@opMyIMpOBaHUE U NMPUBEJICHHUE JI0KA3aTENbCTB IPU3HAKOB B3aUMHOTO
PacmoJIOKEeHUs IPSIMBIX U IUIOCKOCTEH. Pacrio3HaBaHue Ha yepTexax u
MOJIENISIX Pa3IMUHBIX CIIy4aeB B3aUMHOIO PACIOJIOXKEHUS MPSIMbIX U
IJIOCKOCTEHN, apryMEHTHPOBAHUE CBOUX CY)KJICHUM.

DopMyIUpOBaHUE OMPEAECIEHUN, TPU3HAKOB U CBOMCTB MapalIeIbHbIX U
MEePIEHIUKYIISIPHBIX TUIOCKOCTEH, IBYTPAaHHBIX U JTMHEHHBIX YTJIOB.
BrinonHeHue nocTpoeHus yriioB MEX Iy MPSIMBIMH, MPSIMOMN U TIOCKOCTHIO,
MEXAY TIOCKOCTSIMU T10 ONMKCAHUIO U PACIIO3HABAHUE UX HA MOJIETISX.
[IprMeHeHne NpU3HAKOB U CBOMCTB PACTIOJIOKEHUS IPSIMBIX U IUIOCKOCTEN
IIpH pelIeHNH 3a/ay.

N300paxkenne Ha pUCYHKaX U KOHCTPYUPOBAHUE Ha MOJIEIISAX
MEPIEHIUKYIISIPOB M HAKIIOHHBIX K TUIOCKOCTH, TIPSIMBIX, TTapaJUIEIbHBIX
TJIOCKOCTEH, YTJIOB MEXKTy MPSMOM U IJIOCKOCTHIO 1 000CHOBAHUE
MTOCTPOCHHSI.

Pemenue 3a1a4y Ha BbIYKMCIIEHHE T€OMETPUUECKUX BeIUUUH. ONMChIBaHUE
PaccTOSHUS OT TOUKH JI0 IMJIOCKOCTH, OT MPSMOH J10 TIIOCKOCTH, MEXTY
IIJIOCKOCTSIMHU, MEXAY CKPELIUBAIOIINMUCS IPSIMBIMH, MEXITY
MIPOU3BOJILHBIMU (PUTypamMu B IPOCTPAHCTBE.

@opMyIHpPOBAHKE U TIOKAa3bIBAHUE OCHOBHBIX TEOPEM O
paccTosTHUAX(TEOpeM CyIeCTBOBaHUs, CBOMCTBA). M300pakeHne Ha
yepTrexkax U MOJENIX PacCTOSIHUS 1 000CHOBAHHME CBOUX CYXKICHHIA.
Onpenenenre U BEIYUCIEHUE PACCTOAHUMN B MpocTpaHcTBe. [Ipumenenue
(dhopMyIl U TeOpeM IIIAHUMETPUH IS PEIIeHUs 3a1ay.

O3HakoMJIEHHE C IOHATHEM APaUIEIbHOTO IPOEKTUPOBAHUS U €r0
CBOWCTBAMHM.

[Ipumenenue Teopuu At 000CHOBAHUS TOCTPOCHUHN U BBIYUCIICHUH.
ApPryMEeHTHpPOBAHHUE CBOUX CYXIEHUH O B3AMMHOM PaCIOJIOXKEHUN
IPOCTPAHCTBEHHBIX QUTYD

Pa3zmen 4
BekTops! u
KOOP/AHMHATHI B
MIPOCTPAHCTBE

18

O3HaKoOMJICHHE C IOHITHEM BCKTOpaA. I/I3yquI/Ie ,Z[eKapTOBOﬁ CHUCTCMBbI
KOOpAUHAT B IIPOCTPAHCTBEC, IIOCTPOCHUC I10 3alaHHBIM KOOPpJUHATAM
TOYCK U HHOCKOCTCﬁ, HaX0XXIACHUC KOOPANHAT TOYCK.

Haxoxnenue ypaBHCHI/Iﬁ OKPY’KHOCTH, C(i)epbl, MJIOCKOCTU. Briuncienue
paCCTOHHI/Iﬁ MCXKAY TOUKAMH.

I/I3yquI/Ie CBOMCTB BCKTOPHBIX BCJIMYHH, ITPABUJI PA3JIOKCHHUA BEKTOPOB B
TPEXMEPHOM IMMPOCTPAHCTBEC, IIPABUJI HAXOXKACHUA KOOPANHAT BEKTOpPA B
IMPOCTPAHCTBEC, IIPABUJL JENCTBUH C BCKTOpaMH, 3alaHHbBIMU KOOpJANHATAMHU.
HpI/IMeHeHI/Ie TCOPHHU IIPpU PCUHICHNU 3aa4 HA JIENCTBHSA C BCKTOpPaMH.
I/I3yquI/Ie CKaJIIPHOTO ITPOU3BCACHUA BEKTOPOB, BEKTOPHOI'O YPABHCHU A
HpHMOI\/'I " IIIIOCKOCTH. HpI/IMeHeHI/IC TCOPHUHU IIPU PCIICHUH 3a1aY Ha
JIENCTBHS C BCKTOpPAMHU, KOOpI[I/IHaTHHﬁ MCTO, MIPUMCHCHUC BCKTOPOB JJIS1
BbBIYHMCJICHUA BSJIMYUH YIJIOB U paCCTOSIHI/Iﬁ.

Paznern 5
OCHOBEI
TPUTOHOMETPUHU

68

W3ydeHne painaHHOTO METOAA U3MEPEHUS YIIIOB BPAILIEHUS U UX CBA3H C
rpagycHoit Mmepoid. M300paxkeHne yrioB BpalleHust Ha OKPYKHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIA C €70 PACIIOJIOKEHUEM.

DopmynupoBaHue ONpeAeIeHUNH TPUTOHOMETPUYECKUX (QYHKIMH JuIs
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YIJI0B ITIOBOPOTA U OCTPBIX YIJI0B IPSIMOYIOJIBHOIO TPEYrOJIbHUKA U
00BsICHEHUE UX B3aUMOCBSI3U.

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOKIECTB JIJIS1 BEIUMCIICHUS
3HaYeHUN TPUTOHOMETPUUECKUX (DYHKIIMIA 1O OJHOM U3 HUX

N3yuenre 0CHOBHBIX (POPMYI TPUTOHOMETPUH: (POPMYIIBI CIIOKEHHUS,
yIBOCHHUS, IPe0OPa30BaHMsi CyYMMbI TPHTOHOMETPHUYECKUX (QYHKIIUIH

B [IPOM3BE/ICHUE U MPOU3BEACHUS B CYMMY U IIPUMEHEHUE pU
BBIYHCIICHUH 3HAUYEHUSI TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIIPOILECHUS
ero.

O3HaKoMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHOMN
OKPY>KHOCTHU Y IIPUMEHEHUE UX JUIs BbIBOJA GOpPMYJ PUBEICHUS
Pemenue no ¢popmynam u TPUTOHOMETPUUECKOMY KPYTY POCTEUILINX
TPUTOHOMETPUUECKUX YPABHEHUH.

[Ipumenenne 001X METOIOB pPELICHUS YypaBHEHUH (IIpUBEICHUE K
JIMHENHOMY, KBaJJpATHOMY, METOJI Pa3JI0KEHHsI HA MHOYKUTEIIH, 3aMEHBI
MIEPEMEHHON) NP PELICHUH TPUTOHOMETPUUECKUX YPaBHEHHI.

YMeHue otMedarh Ha Kpyre perieHus MpoCcTeHINX TPUTOHOMETPUYECKUX
HEPABEHCTB.

O3HakoMJIeHHE ¢ IOHITHEM OOpPaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.
N3ydeHnne onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHT'€HCa YUCIIa,
(dhopmynrupoBaHHe UX, U300paKeHNE Ha €TUHUYHON OKPYKHOCTH,
MIPUMEHEHHE ITPH PEIIeHUH YPaBHEHHH

Paznen 6
MHOrorpaHHuKu 1
KpYyTJble Tela

40

Ornrcanne 1 XapaKTePUCTUKA PA3TUIHBIX BUJOB MHOTOTPAHHUKOB,
MIEPEUNCIICHUE UX PJIEMEHTOB U CBOMCTB.

N300pakeHne MHOrOrpaHHUKOB U BBITMIOJTHEHHE TOCTPOCHHUS Ha
M300paXKeHUSIX U MOJIEISIX MHOTOTPAaHHHUKOB.

Brrunicnenue TMHERHBIX 3JIEMEHTOB U YIJIOB B TPOCTPAHCTBEHHBIX
KOH(pUTrypanusx, apryMeHTUPOBaHHE CBOUX CYXIACHHM.

XapakTepucTuka U N300pakeHne CEUCHUS], Pa38ePmMKU MHO20SPAHHUKOS,
BBIUHCIICHHE IIJIOIa/Iel TOBEPXHOCTEH.

[TocTpoenue nmpocrelmmx ceueHuil Kyda, Mpu3Mbl, MUPAMUIbL.
[Ipumenenue GpakToB U CBEACHUI U3 IIJIAHUMETPHUH.

O3HakoMJIeHHE ¢ BUJJaMU CUMMETPHil B IPOCTpaHCTBE, (POPMYIUpPOBAHUE
OIPEIECICHUN U CBOMCTB. XapaKTEPUCTUKA CHUMMETPHUU Tl

BpallleHUs U MHOTOTPAaHHHUKOB.

[IpumeHeHre CBONCTB CHMMETPHUH TPU PELICHUH 3a]1a4.

Hcnonb3oBanue npruoOpeTeHHBIX 3HAHUM JUTsl UCCIIeIOBAHUS U
MOIETTUPOBAHUS HECIIOKHBIX 3a]1a4.

N300pakeHne 0CHOBHBIX MHOTOI'PaHHUKOB U BBITIOJIHEHUE PUCYHKOB TIO
YCIOBUSIM 3aj1au

O3HakoMJIeHHE ¢ BUJIAaMU TeJl BpalleHus, JOpMYITHUPOBAHUE HX
OIIPENEIICHUI U CBOWCTB.

@opMyIHpPOBAHUE TEOPEM O CEUEHUHU 1Iapa MIIOCKOCTHIO U MIIOCKOCTH,
KacaTelbHOH K cdepe.

XapakTepucTuka U U300pakeHHe TN BpalleHUs, UX Pa3BEPTKHU, CEUCHUSI.
Pemenue 3a1a4y Ha MOCTPOCHHE CEUCHHI, BEIUUCIICHUE JUTUH, PACCTOSTHHM,
yrioB, miomaaei. [IpoBeneHue nokazareabHbIX pacCyXACHUN

MIpH peIIeHNH 3a]au.

[IpumeHeHre CBONCTB CHMMETPHH TMPU PEIICHUH 33/1a4 Ha TeJla BPAIICHHUS,
KOMOUWHAIIUIO TeTl.

N300pakeHne OCHOBHBIX KPYTJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA 110
YCIIOBHIO 33J1a4M
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Pemenue 3a1a4y Ha BRIYMCIICHUE TUIOMAACH MIIOCKUX QUTYD C
MPUMEHEHHEM COOTBETCTBYIOUIMX (POPMYI U (PaKTOB U3 TUIAHUMETPHH.
N3ydeHne TeopeM 0 BBIYMCIEHUH 00bEMOB IIPOCTPAHCTBEHHBIX TEll,
pelieHue 3aa4 Ha MpuMeHeHne (JOpMYIT BEIYHCICHUS 00bEMOB.
Nzyuenne Gopmyn uIst BEIYUCICHUS TUIOMIAACH TTOBEPXHOCTEH
MHOT'OI'PDAHHUKOB U TEJ BPALLCHMUSL.

O3HaKOMIICHHE C METOJIOM BBIUMCIICHUS IJIONIA TN TOBEPXHOCTH CEPHI.
Pemrenue 3a1a4 Ha BEIYMCIICHHE ILIOIIAIEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

Pazgen 7

Hagana
MaTEMATHUUYCCKOT'O
aHanm3a
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O3HakoMIIEHHE C TIOHSATHEM Tpesena GYHKIMH B TOYKE. HEITPEPBIBHOCTh
bynxuuny,

mudpdeperurpyemocts ¢pyHkuuu. [IponsBonnas GyHKIMH B TOUKE.
Kacarenbnas x rpaduky ¢pynkiuu. ['eomerpuuecknii 1 Gpu3HUeCKuil CMBICI
MIPOU3BOIHON. BhIuriciieHre npou3BOIHBIX AJIEMEHTAPHBIX (QYHKIIHH.
YcBoenue npasui qupdepeHIMpoBaHus.

O3HaKOMJIEHHEM C MOHITHEM BTOpas Mpou3BoiHas. M3yuenue u
(hopMynupoBaHHE €€ MEXaHUYECKOTO ¥ F€OMETPUUECKOTO cMbIcia Touku
JKCTpeMyMa (MakcuMyMa U MUHUMYMa). [IpumMeHeHre npou3BoIHOM Jyis
HCCIIeIOBAaHUS dJIEMEHTapHbIX (DYHKIIMI Ha TOUYKH SKCTPEMYMa,
HauOoJbIlIee U HAaNMEHbIIee 3HaUeHHUE.

Paznen 8
HuTterpan

22

O3HakoMJIeHHE C IOHITHEM WHTErpaia u NepBooOpa3HoOM.

N3ydenue npaBuiia BEIYUCICHUS IEpBOOOpa3HO U Teopembl HbroToHa—

JletiOuuIa.

Pemenue 3a1a4d Ha cBsI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIUUCIICHUE
MepBOOOPa3HOM ISl JAHHOU (PYHKITHH.

Pemenue 3a1ay Ha MpUMEHEHUE UHTETpaia sl BBIYUCIECHUS (PU3NYECKUX
BEJIWYHH U IUIONIAfEH

Pa3znen 9
BepositHocTh 1
CTaTUCTHUKA, JIOTHKA
,Teopusi rpaoB u
KOMOMHATOpUKA

23

O3HaKOMJIEHHEM C TIOHATHEM YCIOBHAs BEPOSATHOCTb. [IprMeneHune
IpaBUJIa YMHOXKEHHS BEPOSITHOCTEH, (HOPMYIT MOTHON BEPOATHOCTH.
®opmyna baiieca.

Pemenue 3a1a4 Ha BEIYMCIIEHUE TUCKPETHOM CIIy4allHOW BEJIMYMHBI U
pactpenenenus. CoBMeCTHBIE paciipesiesieHus. Pacnpenenenue CyMMsl U
IIPOU3BEJICHUS HE3aBUCUMBIX CIIy4allHbIX BEJIMUYMH. MaTreMaTuueckoe
0’KMJIaHHE U JUCIIEPCHS CIIy4ailHOM BeIMYMHBI. MaTemaTuueckoe
0>KHMJIaHHE U JTUCIIEPCUSL CyMMBI CIy4allHbIX BEJIMYHH.

bunapnas cinydaiinas BenuuuHa, pactpeaenenue bepuymn.
I'eomeTrpuueckoe pacnpeneneHue. buHoMuaabHOE paclpeesieHue U ero
cBolicTBa. HenpeprpiBHBIE ciiyyaiiHble BEIMYUHBL. [[10THOCTH BEpOSITHOCTH.
OyHkuusa pacnpeneneHusa. PaBHomepHoe pacnpeneneHue.

Hopmansnoe pacnpenenenune. @yukuus Jlaraca. [Tapamerpsl
HOPMaJIbHOTO pacnpenaeneHusd. [I[puMepsl ciydyaliHbIX BEJIMYUH,
MOTYMHEHHBIX HOPMAJTbHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHUH,

poct yenoBeka). KoBapuarus AByX ciy4dailHbIX BenuduH. U3ydnuTh
noHstue o kodddunmenrte koppensuun. CoBMecTHbIE HAOMIOICHUS
JBYX CIy4allHbIX BEJIUYHUH

Pa3nen 10
YpaBHeHuUA U

HCpaBCHCTBA
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Peurenne pannoHanbHbIX, UPPALMOHAIBHBIX, [IOKA3aTEIbHbIX U
TPUTOHOMETPUYECKUX YPABHEHUU U CUCTEM.

Hcnonbs3oBaHue CBOMCTB U TpauKoB (PYHKUMHN JJIs1 peleHus] ypaBHEHHIH.
IToBTOpEHNE OCHOBHBIX IIPUEMOB PELICHUS CUCTEM. Y PaBHEHHUsI, CHCTEMBbI
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YpaBHEHUH C ITapameTpamu

Peuienne ypaBHeHU# ¢ IpUMEHEHUEM BCEX MPUEMOB (Pa3JIOKEHHS Ha
MHO>KUTEIH, BBEJICHUS HOBBIX HEM3BECTHBIX, MTOJICTAHOBKH, rpaduyeckoro
METO/1).

Pemienune cucrem ypaBHeHH ¢ MPUMEHEHUEM Pa3IMYHBIX CIOCOOOB.
O3HakoMIIeHHE ¢ OOIIMMH BOIIPOCAMH PEIICHUS] HEPABEHCTB U
UCTIOJIb30BaHUE CBOMCTB U TpauKoB (YHKUIUH MPH pEIICHUN HEPABEHCTB.
PemreHne HEpaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM PA3IIMYHbBIX
CIOCO0OB.

3. YCJIOBHUS PEAJIMBAIINU OBIIEOBPA3BOBATEJBHOM YUEFHOM
NTUCHUIIJINHBI

3.1. MaTepunainbHO-TeXHUYECKOE o0ecrevyeHue:

Jlns peanuzanuu TporpaMMbl y4eOHOW JUCHMIUIMHBI B HAJIUYMU HMEETCS
y4eOHbIN kKaOMHET MateMaTuku. [lomenenue kabuHeTa yaoBJIETBOPSIET TPEOOBAHUSM
CanurtapHo-snuaeMuoornyeckux npasuwi u HopMmaTuBoB (CanlluH 2.4.2 Ne 178-
02) 1 ocHaIIIEHO THUIIOBBIM 000Dy I0BAHHEM.

Ob6opynoBanne yueOHOro kabnHeTa U padbo4YuX MeCT KaOnHeTa:

- MAPTHI;

-CTYJbS;

- IOCKa C MarHUTHOM TOBEPXHOCTHIO;

- pabouee MEeCTO MPEno/1aBaTes;

-HarJsiAHbIe TOcoOUs (Y4eOHMKHU, OMOPHBIE KOHCTIEKTHI-TINIAKATHI, CTEH b, KAPTOUYKH,
pa3IaTOYHBIN MaTepuai, KOMIUIEKThI MPAKTUYECKUX PadoT).

- JIOCKAa C MarHUTHOM MOBEPXHOCTHIO;

- KOMIUJIEKT M3MEpPUTENIbHBIX HMHCTPYMEHTOB: JIMHEHKA, TPAaHCHOPTUP, YTOJbHUK,
HUPKYJIb;

TexHuveckue cpeacrna:

- MYJIbTUMEIMIHBIN TPOEKTOP;

- KOMIIBIOTEP;

- IPOECKIUOHHBIN IKPaH;
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- KOJIOHKH.
KoMiuiekT y4eOHO—MeTOAMYECKONH JOKYMECHTALMH:

-paboyasi mporpaMma y4eOHOM NUCIUITUHBI «MaTemMaTuka

- TEMaTUYECKOE NJIaHUPOBAHHUE;

- METOJIUYECKHUE YKA3aHUS 110 MPAKTUYECKUM 3aHITHUSIM.

- IporpaMMa M METOJMYECKME YKa3aHHMS MO BHEAYAUTOPHOW CaMOCTOSITEIbHOMU
pabote

CpeacrBa KOHTpOJIA:

- KOMIUIEKT KOHTPOJIBHO — U3MEPUTEIBbHBIX MAaTEPUAIOB N0 TUCIUIUINHE;

- KOMILIEKT MPaKTUYECKUX padoT;

- KOMIUIEKTHI TECTOB IO pa3aeiaaM IUCLIHUILIUHBIL.

Harnsigabie nocoous:

—IUTaKaThl, TAOJIUIIBI, CXEMBI, GOoTOrpaduu, KAPTOUKH, JJOTUUECKUE CTPYKTYPHI;

3.2. UudopmanuoHHoe obecriedyeHHUs peaTn3aluu NporpaMmMbl

3.2.1 OcHOBHBIE TTI€UATHBIE U3JaHUS

1.Anre6pa u Havyana ananu3a.10-11 k. Anumos 1. A., Konsrua FO.M. u ap M..:
ITpocsemienue, 2018r

2.I'eometpus 10-11 kxu : JI.C. Atanacsin, B.®.byty30B u np- M.: [Ipocsemienue,
2018r

3.2.2 OCHOBHBIE SJICKTPOHHBIE U3TaHUA

1. Marematuka B OTKpbITOM KoJuiepke http://www.mathematics.ru
2. Oobmepoccuiickuii MareMatudeckuii mopran http://www.mathnet.ru

3. Enwmnas koywexuuu mudpoBbIX 00pa30oBaTEeIBHBIX pecypcoB www. SChool-
collection. edu. ru

4. VuadopmannoHHBIC, TPEHUPOBOYHBIC U KOHTPOJIbHBIE MaTepuaibl Www. fcior.
edu. ru

3.2.3 JIomoaHUTEIbHBIE HUCTOYHUKH

1. Mopakosuu A.I'. AnreOpa 1 Hauajga MaTeMaTH4eCKOro ananuza. Hacts 1.
Vuebuuk10-11 kn.-M.,2013
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2.  Mopnakosuu A.I'. AnreOpa u Havajna MaTeMaTUYECKOro aHaiusa. Yacts 2.
3agaunuk10-11 k1.-M.,2013

3. Cwmupnosa .M, CmupnoB B.A T'eometpus 10-11 k1 — Muemo3suna, 2013

4.  KommoropoB A.H. u np.. 10 (11) k1. — M., 2013.

3.3. Opranuszanusi 00pa3oBaTeJIbHOI0 MPoOLEcca

N3yuenne o6mieoOpa3oBaTeibHON yueOHOW AUCIUIUIMHBI TMPOBOJIUTCA Ha
NIEPBOM M BTOPOM KypcC€ Ha MPOTSKEHUU 4 CEMECTPOB U 3aBEPIIACTCS IK3aMEHOM.

OCHOBHBIMH ~ MeTOAAMU  OOyYEHHUSI SIBISIOTCS  CIIOBECHBIC, HATJISJIHbBIC,
PENPONYKTUBHBIE METOJIbI OOY4YCHHMS, MpaKTUYeCKas padoTa CTYACHTOB, METOJ

poOJIEMHOr0 00yUYEHUSI.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

PesynbTaTsl 00yyeHus

(I)OpMI)I H METO/bI
KOHTPOJIA H OLICHKHA

pe3yJabTaToB 00y4eHH sl

JInuHOCTHBIE:

CpPEACTBE MOJEIUPOBAHUA SIBJICHUM W MPOLECCOB, HACSIX M METOJax
MaTEMaTHUKHU,

-IIOHMMAHUC 3HAYUMOCTU MATCMATUKWU I HAYYHO-TCXHHUYCCKOI'O
nporpecca,

chOpMUPOBAHHOCTh OTHOIIEHUSI K MaTeMaTHKe Kak K YacTu
00111eYeI0BEUECKON KYJIbTYPhl Yepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTH
MaTeMAaTHUKH, YBOJIFOIIEH MaTeMaTHUECKUX HUJICH;

-paSBI/ITI/Ie JIOTHYCCKOT O MbIIIJICHU A, HpOCTpaHCTBeHHOFO
BOOOpaKeHHUsI, aITOPUTMUYECKON KYIbTYPhl, KPUTUYHOCTH MBILIICHUS
Ha YpOBHE, HeoOXomuMoM Ui Oyaymed mpodeccrnoHaTbHON
NEeSTETHLHOCTH, JIJIS1 TIPOJIOJDKEHUS 00pa30BaHus U caM000Opa30BaHMUs;

-OBJIJICHHE MaTeMaTH4YeCKUMHU 3HAHUSAMU U YMEHUSMH,
HEOOXOMMBIMH B TOBCEIHEBHOM >KU3HHU, JUIS OCBOCHHUS CMEXKHBIX
€CTECTBEHHOHAYYHBIX IJUCHMIUIUH U JUCHUIUIMH Mpo¢eCCHOHATBHOTO
UKJIA, JJI1 TOJIydeHUs O0Opa3oBaHUs B 00JIACTAX, HE TPeOyIOIUX
YTIIyOJICHHOW MaTeMaTHYeCKOU MOJATOTOBKH,

-TOTOBHOCTh M  CIIOCOOHOCTh K 0O0pa3oBaHHIO, B TOM YHUCIE
caMo00pa3oBaHHI0, Ha MPOTHKEHUH BCEH JKU3HHM; CO3HATEIhHOE
OTHOIIIEHHE K HEMPEPHIBHOMY OOPAa30BaHMIO KaK YCIOBHUIO YCIIEUIHOM
npodeccruoHalbHOM 1 00LIECTBEHHOU JAESITENbHOCTH;

-TOTOBHOCTH M CIHOCOOHOCTh K CaMOCTOSTEIbHOM TBOpquKOﬁ n
OTBETCTBEHHOM JCATCIIBHOCTH,

-I'OTOBHOCTb K KOJIJIGKTHBHOM pa60Te, COTPYAHHUYICCTBY cOo
CBCPCTHHUKaMU B 06pa30BaTeJ'IBHOI71, 06I_HGCTBCHHO HOH@SHOﬁ, yqe6Ho-
HCCHGHOB&TCHLCKOﬁ, HpOCKTHOﬁ " JPpYyrux BUJax ACATCIIbHOCTH;,

-OTHOILIEHUE K MPOQecCHOHANBHON AeATeIbHOCTH KaK BO3MOKHOCTH
y4acTHSi B pEIICHHHM JHYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;

Ilegaroruueckoe
HaOJIFOIEHNE

MeranpeaMeTrHsble:
YMEHHE CaMOCTOSATEIBHO ONPEAEIIATh LEIH AEATENBHOCTH U COCTaBIATh | OIlEHKa BBINOIHEHHUS
IIJIaHBI JEATENBHOCTH; CaMOCTOATEIIEHO OCYILECTBIIATh, | UHAUBUAYaAIbHBIX

KOHTPOJIMPOBATL U KOPPCKTUPOBATH ACATCIBHOCTH, HMCIIOJB30BATH BCC
BO3MOKHBIC PECYPChbl JId JOCTHUIKCHHUSA TIOCTABJICHHBIX neiae u

3a11aH1/1171, MPAKTUYCCKUX

pa0or.
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pcajim3aliun IMJIaHOB ACATCIILHOCTHU, BBI6I/IpaTL YCIICHIHBIC CTPATCTHUU B
PA3JIMYHBIX CUTYyalUAX;

-yMEHUE NPOAYKTUBHO OOIIAThCS M B3aMMOJEHCTBOBATH B IIPOLECCE
COBMECTHOM JESTEIBbHOCTH, YYUTHIBaTh MO3UIMM JIPYIMX YYaCTHHUKOB
JeATeNbHOCTH, Y3PPEKTUBHO pa3pemaTb KOHPIUKTHL;

-BJIaJICHUE HaBBIKAMU IIO3HABATEJIbHOM, y4E€OHO-UCCIIEI0BATEIbCKOU U
MPOEKTHOW  JEATENBHOCTH, HAaBBIKAMHU  paspeuleHus  mpoodiiem;
CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY TIOMCKY METOJOB
peliCcHrA MPAKTUYCCKUX 3ajad, HNPUMCHCHHIO Pa3JIMYHbIX MCTOIOB
MO3HAHUS;

-TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITENIbHOM HH(POPMAIMOHHO-
MM03HABATEIbHON JIESTEIbHOCTH, BKIIOUas YMEHHE OPUEHTHUPOBATHCS B
pa3IMYHbIX HCTOYHHMKAX HWH(GOPMAlMM, KPUTUYECKH OLIEHUBATH U
UHTEPIPETUPOBATh HMHPOPMALUIO, TOJYyJaeMYI0 M3  Pa3IUYHBIX
HCTOYHUKOB;

-BJIAACHUC A3BIKOBBIMU CPCACTBAMU: YMCHHE ACHO, JIOTUYHO W TOYHO
Hu3jlaratb CBOIO TOYKY 3PCHHUS, HCIIOJIE30BAaTh aJICKBATHBLIC A3BIKOBBLIC
CpEnCTBa;

-BJIaJICHUE HAaBBIKAMM II03HABATEIbHOU pe(IeKCUH Kak OCO3HaHMS
COBEpIIAEMbIX ACUCTBUIA U MBICIUTEIbHBIX IIPOLECCOB, UX PE3YIbTATOB
U OCHOBaHWi, TpaHMI] CBOEr0 3HAHUS U HE3HAHUS, HOBBIX
M03HABATENIbHBIX 3a/1a4 U CPEJICTB I UX TOCTHKEHHUS;
-[eJIeyCTPEMJIEHHOCTh B~ TOMCKaX M MPHUHITHUM  PELIEHUH,
COOOpa3UTENbHOCTh W HWHTYUIUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX
Mpe/ICTaBICHU; CIOCOOHOCTh BOCIPUHMMATh KPacoTy UM TapMOHHIO
MUpa;

IIpenmeTtHbIe:

- -C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ O MATCMaTHKEC KaK YaCTu
MHpOBOﬁ KYJIbTYPhI u MCCTC MaTEMAaTUKH B COBpeMeHHOﬁ
OHMBUIN3allUH, croco0ax ONUCaHUSA SBJICHHI pc€ajilbHOIro MHpa Ha
MAaTEMATHYCCKOM A3BIKEC,

-C(l)OpMI/IpOBaHHOCTB Hpe,I[CTaBJ'IeHI/Iﬁ O MaTCMAaTUYCCKHUX ITOHATHAX KaK
BaXHEMIIINX MaTeMaTHYECKUX MOJCIIAX, IIO3BOJIAOIIMNX OIIMCBIBATH U
HU3y4aTb Pa3HBIC NPOUCCChl U ABJICHUA; TOHHUMAHUC BO3MOKHOCTHU
AKCUOMATHYCCKOT'O MMOCTPOCHUSA MATCMATHYICCKUX Teopnﬁ;

-BJIAACHHUC MCTOAAaMU NOKA3aTCILCTB U AJITOPUTMOB PCUICHUA, YMCHUC
HUX IPUMCHATH, MNPOBOAWUTHL JOKA3aTCIILHBIC PACCYXKICHHUA B XOJIC
peUICHHUA 3aaa4,

-BJIAACHUC CTAHAAPTHBIMU IIPUCMaMH pPCHICHUA pPAallMOHAJIBHBIX U
HPppalluOHAJIbHBIX, TMOKAa3aTCJIbHBIX, CTCIICHHBLIX, TPUTOHOMCETPUUCCKUX
ypaBHeHI/Iﬁ U  HCPABCHCTB, HUX CUCTCM; MUCIIOJIB30BAHHUC TOTOBLIX

YcTHBI onpoc,
TEeCTUPOBaHUE,
TEPMHUHOJIOTUYECKHI
JTUKTaHT,
WHIUBUAyaJIbHBIE
3aaHusl, pelieHue
3aja4, MPaKTHIECKHe
paboTHl,
WHAUBUAYIBHBIN MPOEKT
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KOMIIBIOTEPHBIX IIPOTpamMM, B TOM YHCIIE Ul IIOUCKA ITYTH PEIICHUS U
MJUTFOCTPALIMY PELICHUs YPAaBHEHUN U HEPABEHCTB;

-COPMUPOBAHHOCTh ~ TPEJACTABICHUH 00 OCHOBHBIX  IOHSITHSX
MAaTEMaTHUYECKOTO AaHaJdu3a W HUX CBOMCTBAX, BJIAJICHUE YMEHHUEM
XapaKTepHU30BaTh IMOBEJECHNUE (PYHKIMM, MCHOJB30BaHUE TMOJTYyYEHHBIX
3HAHUM 715 ONUCAHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

-OCHOBHBIMH  MOHSTHSIMHM O  IUIOCKUX U  [POCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, UX OCHOBHBIX CBOICTBaX;
-c(hopMHPOBAHHOCTh YMEHHS PAcHO3HABATh I'€OMETPHUYECKUE (UTYPHI
Ha yepTexax, MOJENAX U B pealbHOM MUpPE; IPUMEHEHUE HW3Y4YEHHBIX
CBOWCTB TreoMeTpHYeckux @uryp #u  Qopmya [Uisl  pelieHus
reOMETPUUYECKUX 33/1a4 U 334 C MPAKTUYECKUM COJICpKAHUEM;

-chOPMHUPOBAHHOCTh TPEJACTABJICHUN O TIporeccax U SIBJICHUSX,
HAMEIOIINX BEPOSITHOCTHBIN Xapakrep, CTaTUCTUYECKHX
3aKOHOMEPHOCTSIX B  pEaJbHOM  MHPE, OCHOBHBIX  MOHSITHAX
AJIEMEHTAPHON TEOPUH BEPOATHOCTEMN; YMEHHI HAXOAWTh W OLICHUBATH
BEPOSTHOCTH HACTYIUICHHS] COOBITUHA B TMPOCTEHIINX MPAKTHIECKUX
CUTYallUsSIX U OCHOBHBIE XapAKTEPUCTUKHU CIYYAHBIX BEJIUYNH;

-BJIQJICHNE HAaBBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX
MPOrpaMM IMpH pEIIeHUH 3a]1ad.

TeMbl 10K/Ia10B
S5.J1IPUJIOKEHMUE (Temsl 10K/1210B, pedepaToB, IPOEKTOB)

Tembl pedepaToB
HenpepsiBHBIE 1pOOH.

[TapannenbHoe MPOEKTUPOBAHUE.

CpenHue 3Ha4eHUS U UX IPUMEHEHUE B CTATUCTHKE.
BexTopHoOe 3a1aHu€e NPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE.
CrnoxeHne rapMOHMYECKUX KOJIeOaHU .

I'paduueckoe penieHre ypaBHEHUH 1 HEPABEHCTB.

CxeMbl MOBTOPHBIX UCTIbITaHUH bepHymnu.

HccnenoBanue ypaBHEHUN U HEPABEHCTB C apaMETPOM.

IMpunoxxkenue
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Tembl HHAUBUAYAJIBbHBIX IIPOCKTOB

[IpaBunbHBIE U TOTYIPABUIbHBIE MHOTOTPAHHUKH
Konunueckue cedeHus: U UX MPUMEHEHHE B TEXHUKE
[IpuMeHeHHe CIIOKHBIX MPOLIEHTOB B CTATUCTUKE
[Tonsitne nuddepeHmmana u ero MPUMEHEHUSI.

MununctepcTBO 00pa3oBaHus U Hayku YenssOUHCKOM o0nactu
['ocynapcTBeHHOE O10/IKETHOE MPOPEeCCHOHATBHOE 00PAa30BATEIBLHOE YUPEKICHUE
«Tponnknil TEXHOTOTHYECKUN TEXHUKYM)
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YTBEPXIEHA
IIpukazom
oT«24» mas 2021 r. Ne 320
Hupexrop I'BIIOY «TTT»
O.B. Porenb

Jlns ipodeccun 1oBap, KOHAUTEP, CBAPIIMK (PYYHOM U YACTHUYHO
MEXaHU3UPOBAHHOM CBapKU HAIUIaBKM), cenuanbHocTi TO nBuratenei,
CHCTEM U arperaToB aBTOMOOMJICH )

[Tpuka3 ot 04.02.2021r. Ne 46 o/

PABOYAS ITIPOTPAMMA YUEBHOU JUCIUILINHBI
OYJ.05S MATEMATHKA

2021r.

IIporpamma yuebHoit gucuuruimabel OVY][.05 MaremaTuka paspabotaHa B
cootBercTBur ¢ PI'OC cpemnero odmiero o0Opa3oBaHus, C yY4HeTOM NPUMEPHON OCHOBHOM
00111€00pa30BaTENIFHON MpOrpaMMbl (Ha38anus) CpemHero obmiero oOpa3oBaHUS
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0100peHHO# pelieHneM (deaepaIbHOTO  Y4eOHO-METOAUYECKOTr0 OOBEIUHEHUS IO
oO1emy oopazoBanuto ot 28 utonst 2016r. npotokon Ne 2/16-3

Opranuzanus-pazpadoTUHK: I'BIIOY «Tpourkmit TEXHOJIOTUYECKU
TEXHUKYM»
Pazpabotunk: Tapar Ceemnana  MuxailioBHa, mpenojaBaTesib  BbICIHICH

KBaHI/I(I)I/IKaLII/IOHHOﬁ KaTCropuu.

PaCCMOTpeHa Ha 3aCcaaHuHn IIPIKJ'IOBOﬁ MCTO]IH‘IGCKOﬁ KOMHCCHUH HpGHOHaBaTCHGﬁ

obmeo6pazoBarenbubix guciuiud ,0I'CO u EH nukios

s mpodpeccun IloBap, konautep, CBapuivK (Py4HOU U YACTUYHO
MEXaHU3UPOBAHHOW CBapKH (HAIUIaBKH)), crienuaibHOCTH TO
JBUTATEJIEH, CUCTEM U arperaroB aBTOMOOUJIEH )

ITporokon ot «12» 01.2021 No4

[IpoTokoin ot «14» masg 2021r. Ne 7 mapukmax U TPaKTOPUCTHI
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