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Hacrosimas pabouast mporpamma ydyeOHOro mnpeamera «MartemaTuka
pa3paboTaHa Ha OCHOBE HIPHUMEPHON IMPOTPaMMBbI yueOHOro mpeameTa
«MaremaTtuka» I8 TPOQPECCHOHAIBHBIX 00pa30BaTEIBHBIX OpTaHU3AINMN,
PEKOMEHI0OBaHHOM denepanibHbIM roCcyJ1IapCTBEHHBIM ABTOHOMHBIM
yupexaeHueM «®DenepanbHblii WHCTUTYT pa3BUTUA oOpasoBaHuss» (DPIAY
«®UPO») B KkauecTBe MPUMEPHOW MPOrpaMMbl IS pealu3alid OCHOBHOM
npodeccronanbHoil 00pazoBaTenbHON mporpammbl CITIO Ha 6aze OCHOBHOTO
o01iero o0pa3oBaHuUs ¢ MOJYYCHUEM CPETHEro o0Iero oopazoBaHus (IIPOTOKOJI
Ne 3 ot 21 uronst 2015 roga) u 0OOPEHHOMN peIIeHUEM YIeOHO-METOANIECKOTO

oObequHeHuss 1Mo o0meMy oOpa3zoBanuio (mpoTokosn Ne 2/16-3 ot 28 wuioHS
2016r.)
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[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma o6rmieo0pa3oBaTebHOTO y4eOHOTO TpeaMmeTra «MaTemaThuka»
npeqHa3HadeHa A W3YYCHHsT ~ MaTeMaThuKu B MpodecCHOHATBHBIX
oOpazoBatenpHbix  opranuzauusax CIIO, peanmsyoomux 00pa3oBaTENbHYIO
IporpaMMy CpeaHero oOImiero oOpa3oBaHUs B IMpeaelaX OCBOCHHUS OCHOBHOM
npodeccronansHoil oO6pazoBatenbHOU mporpammel CITIO (OIIOIT CIIO) na 6aze
OCHOBHOTO 0011ero 00pa3oBaHHA TpPU TOATOTOBKE  CHEIHAIUCTOB CPEIHEro
3BCHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpemgnero odrero
oOpa3oBaHMs, TPEIBIBIIEMBIX K CTPYKTYpe, COJEPKaHHI0O U pe3yibTraraM
ocBoeHusi  yuyeOHoro mpeamera «MaTtemaruka», B~ COOTBETCTBHUU  C
PekomeHmanusiMu 1o OpraHU3alMK MOJYYEHHs CPEHEro o0miero oopa3oBaHus B
mpenesax OCBOCHHs 00pa30BaTENbHBIX MPOTPaMM CpeIHEro MpodeCCHOHATBLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO 00IIEro OO0pa3oBaHUs C y4eTOM TPeOOBaHMIA
denepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB M TOIy4aeMoOu
npodecCuu WM CIEUUATbHOCTU CPEAHEr0 Mpo(eccrnoHalbHOTO 00pa3oBaHus
(mucemo  JlemapTamMeHTa TOCYJapCTBEHHON TOMUTHKHM B cdepe MOATOTOBKU
pabounx kaapos u JI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Conepsxanue nporpamMmbl «MaremaTtrka» HampaBJIeHO HA JOCTHXKEHUE
CIEIYIOIINX LeJIei:

* o0ecrnieueHue chOpMHUPOBAHHOCTHU TIPEICTABICHUN O COLIUATIbHBIX,
KyJbTYPHBIX U UCTOPUUYECKHUX (DAKTOpPAX CTAHOBIICHUS MAaTEMATHUKHU;

* obecnieueHue cPOpMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIIILJICHUS;

* oOecneueHue chOPMUPOBAHHOCTH YMEHHUIN MPUMEHSTh MOJy4YECHHbIE

SHAHHS IIPpHU PCIICHHUHN PA3JIMYHBIX 3a1a4;



* oOecrneyeHue chOpMUPOBAHHOCTH MPEJICTABICHUNA O MAaTEMaTHKE KaK
9acTH OOIICUETIOBEYECKON KYJIbTYPhI, yHUBEPCATHHOM SI3BIKE HAYKH,
MIO3BOJISIIOIIEM OIMKCHIBATH U U3Y4YaTh PEaIbHbIC MIPOIIECCHI U SIBJICHUS.

B nmporpammy BKIIOYEHO cojeprKaHue, HalpaBieHHOE Ha (popMuUpoBaHUe
y 00y4JaroIuXcst KOMIETSHITNH, HEOOXOIUMBIX JIsI KAYECTBEHHOTO OCBOCHHS
OIIOII CIIO Ha 6a3e 0CHOBHOIO 00111eT0 00pa30BaHUsl C OJYYSHUEM CPETHETO
oO1ero 00pa3oBaHus; IPOrpPaMMbl TOATOTOBKHU CIIEIUATUCTOB CPETHETO 3BEHA
(I[II1CC3).

B paboueit nporpamMme npeacTaBieHa erHas TaOIUIa XapaKTePUCTUKH
OCHOBHBIX BUJIOB YU€OHOMU JEATEIbHOCTH 00yJaronuxcsi U QyHKIIMOHATBHO-
POOJIEMHBIX PE3yJIbTATOB OCBOCHUS yUeOHOTO TIPEeIMETA.

[Iporpamma yyeOHOro mnpenMera «MareMaTukay YTOYHSET COJEpIKAHUE
y4eOHOro MaTepuajia, MOCIEA0BAaTeIbHOCTh €ro H3y4YeHUs, paclpeiesieHue
y4eOHBIX YacoB, YYUTHIBas CHENU(HUKYy TMPOrpaMMm MOATOTOBKH  CHEIUATIMCTOB
CPEIHEro 3B€Ha, OCBAaUBAEMON CHEIUATBHOCTH.

[Iporpamma MOXET UCHOJL30BaThCA APYTUMHU PO EeCCHOHATBHBIMU
o0pa3oBaTeNbHBIMU  OpTraHU3aIUsIMU,  peaJu3yIoIMMU  00pa3oBaTEIbHYIO
porpaMmy cpenHero oomiero oOpa3oBaHHs B Ipejesiax OCBOCHHS OCHOBHOM

OIIOII CTIO na 6a3e ocHoHOro obmero oopazoanus (IITICC3).



OBIIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITIPEIMETA

Martematuka siBiseTcs  (yHIZaMEHTAIbHOH  0O0IIeoOpa3oBaTeIbHON
TUCIMIUTMHOW CO CIIOKHMBIIIMMCST YCTOWYHMBBIM COACPKAHHEM W  OOIIUMH
TpeOOBaHUSAMH K TIOJITOTOBKE 00yYaIOIINXCSI.

B mpodeccuonanbHbx 00pa3oBaTeIbHBIX OpPTaHU3AIMIX, PEATU3YIONINX
o0Opa3oBaTeNpbHyI0 TpOrpaMMy CpeaHero oOmiero oOpa3oBaHUs B Mpeneax
ocoenusi OIIOIT CIIO nHa Ga3ze ocHOBHOro 00IIero 0Opa3oBaHUS, U3yUCHHUE
MaTEeMaTHKH WMEET CBOM OCOOCHHOCTH B 3aBHCUMOCTH OT Mpoduis
npodeCcCHOHAILHOTO 00pa30BaHUsI.

OTO BBIpaXaeTcs B COACP)KAHUUM OOYYCHHs, KOJMYECTBE UaCOB,
BBIJICTISIEMBIX HA U3YYEHHE OTAEIbHBIX TEM MPOTPAMMBI, IIIyOMHE UX OCBOEHUS
oOydaronumMucsi, 00beME€ M XapakTepe MPAaKTHYECKUX 3aHATUM, BHJIAX
ayIUTOPHOM U BHEAYIUTOPHON CAMOCTOSTEIILHON PaOOTHI.

OOmue 1enu W3y4YeHHS MaATEeMAaTHKH TPAJUWIMOHHO pEann3yloTcs B
YEeThIPEX HANPABICHUAX:

1) oOuiee npeacraBiaeHue 06 UAEAX U METOJIaX MATEMATUKU;

2) UHTEIJIEKTYyalIbHOE Pa3BUTHUE;

3) oBiajsieHre HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BocIIMTaTEIIbHOE BO3/ICHCTBHE.

Conepxanue ydeOHOro mnpeaMera pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJIEPKATeIbHBIMU JTHHUSIMA 00YYCHHUSI MaTeMaTHKE:

U anreOpanyeckas JUHUS, BKIIOYAIOLIAs CHUCTEMAaTH3aLMIO0 CBEJACHUN O
qycliaX; HM3yuyeHUE HOBBIX U OOOOLIEHHE paHee U3YYECHHBIX Omnepauui
(BO3BeZeHME B CTEMNEHb, W3BICUEHHE KOPHS, JorapudMupoBaHHE, CHUHYC,
KOCHHYC, TaHI'€HC, KOTaHI€HC M OOpaTHbIE K HHMM); U3y4YE€HHE HOBBIX BHJOB
YHCIIOBBIX BRIPAKECHUN U (DOPMYIT; COBEPIICHCTBOBAHUE MPAKTUIECKUX HABBHIKOB
W BBIYHCIUTENBHON  KyJNbTYphl, pAcIIMPpeHHEe U  COBEPIICHCTBOBAHHE
anrebpanveckoro ammapara, CQOpPMUPOBAHHOTO B OCHOBHOHM IIIKOJE,  €ro
MPUMEHEHNE K PEIICHUI0 MaTEMaTHUECKUX U MPUKJIAJIHBIX 33/1a4;

* TeOpeTHKO-()yHKUMOHAJIbHAS JIMHUS, BKIIOYAIOIasi CUCTEMATU3ALINIO U
paciidpeHue cBeleHUH O (QYHKIUSAX, COBEPILIEHCTBOBaHHE TIpaduuecKux
YMEHHM; 3HAKOMCTBO C OCHOBHBIMU HJAESIMHM U METOJaMHU MaTEeMaTHYECKOIO
aHanm3a B 0oObeMe, TO3BOJIIONIEM HCCIIENOBATh AJIEMEHTapHble (DYHKIUU WU
pemath MpOoCTeIe TeoMeTpUdecKue, (PU3MYecKue W Apyrue MPHUKIATHBIC
3a/1a4u;

* JIMHUA ypaBHEHUH U HEPABEHCTB, OCHOBaHHAs HA TOCTPOCHUU U
MCCJIEIOBAaHUH MaTeMaTHUYECKIX MOJIEJIe, mepeceKaromasics ¢ anredpandeckoi
1 TEOPETUKO-(DYHKIIMOHATILHOM JIMHUSIMHU M BKITIOYAIOIIAS PA3BUTHE



Y COBEPIIICHCTBOBAHNE TEXHUKH aJreOpandecKux mpeoOpa3oBaHUM ISt
pelIeHUs ypaBHEHUH, HEPABEHCTB U CHCTEM; (DOPMHpPOBAHKE CITOCOOHOCTH
CTPOUTH U UCCIICIOBATH MPOCTEHININE MATEMATHUECKUE MOJICIIH TIPH PCIICHUH
HPUKJIAIHBIX 3a/1a4, 33]1a4 U3 CMEKHBIX M CIICIIMATBHBIX JUCIUIUINH;

* TeOMETpPHYECKas JIMHHUS, BKJIIOYAIOIIAs HATJISIHBIC MPEICTABICHUS O
IPOCTPAHCTBEHHBIX (UIrypaX M H3YYCHHE HUX CBOKMCTB, (opMUpOBaHHE WU
pa3BUTHE  MPOCTPAHCTBEHHOTO  BOOOPaKEHWS,  Pa3BUTHE  CIIOCOOOB
TCOMETPHUYSCKAX HM3MEPEHUH, KOOPJWHATHOTO W BEKTOPHOTO METOAOB IS
pEIICHUs MaTeMaTHYSCKHUX U MPUKJIAHBIX 33]1a4;

* CTOXaCTHYCCKas JIMHHS, OCHOBAaHHAs HAa PAa3BUTUU KOMOMHATOPHBIX
YMEHUH, MPEICTABICHUN O BEPOSTHOCTHO-CTATUCTUYCCKHX 3aKOHOMEPHOCTSIX
OKpY>KafoIIlero Mupa.

Pa3genbl (Tembl), BKJIIOYEHHBIE B COJEpkKAHUE Y4eOHOTO IMpeaMETa,
ABJISIIOTCSA OOIIMMM JJis1 BceX Mpoduied mpoPecCHOHATBHOIO 00pa3oBaHUs U
pyu BceX 00BEMax Y4YEOHOr0 BpPEMEHHM HE3aBUCUMO OT TOIO, SIBJISETCA JIH
y4yeOHasi qucuuiuinHa « MaremaTukay 0a30BOM WK mpoHIIbHOM.

N3yuenune oOmieoOpazoBaTenbHOTO yuyeOHOro npeamera «MareMmaThkay
3aBepiiaeTca TMOJIBeICHHeM MTOoroB B  ¢GopMe DJK3aMeHa B  paMKax
MIPOMEKYTOUYHON aTTECTAllMd CTYACHTOB B TIPOIECCE OCBOCHUS OCHOBHOM
OITOII CTIO ¢ nonyuenuem cpeanero oomiero oopazosanus (IITICC3).



MECTO YUYEBHOI'O ITPEAMETA B YYEBHOM ITJTAHE

«MaremaTtuka»  sABIAETCS  y4e€OHBIM  TPEAMETOM  00s3aTelbHOU
npenMeTHol obnactu «Matematuka u uHpopmarukay DOI'OC cpennero
o0111ero oOpa3oBaHus.

B npodeccrnonanbHbIX 00pa30BaTEIbHBIX OPTaHU3ANMSIX, PEATH3YIOITIX
o0Opa3oBaTeNpbHyI0 MPOTpaMMy CpeIHEro oO0Iiero odpazoBaHUs B Mpeesax
ocBoenusi OIIOIT CIIO na 6a3e ocHOBHOTO 0OIIero oOpa3oBaHus, Y4eOHbIN
npeamer «Maremarukay H3ydaercs B 00I1€00pa3oBaTENIbHOM  ITUKJIE
yueOHoro miana OIIOIl CIIO na 6a3e ocHOBHOro 00I1Iero oOpa3oBaHUS C
noryuyeHueM cpennero oomero obpazopanus (IITICC3).



PE3VJIbTATBEI OCBOEHUA YUEBHOTI'O ITPEIMETA

OcBoenune  coaepkaHusi  ydyeOHOoro  mpeamera  «MaremaTuka»

oOecrneunBaeT JOCTHMKCHHE CTYACHTAMM CJIICAYIOIIUX pe3yibinamaoes.

JIUYHOCMHDBIX .

—— c(OpPMHUPOBAHHOCTH MPEJCTABICHUNH O MAaTEMAaTHKE KaK YHHUBEPCATHLHOM
S3BIKE HAYKH, CPEJICTBE MOJCITUPOBAHUS SBJICHUN W TPOIECCOB, HACSIX U
METO/IaX MaTEMaTHKH;

—— [IOHMMaHHW€ 3HAYUMOCTHM MATEMAaTUKU [UJIi HAYYHO-TEXHUYECKOTO
nporpecca, cOPMUPOBAHHOCTh OTHOILIEHUSI K MaTeMaTHKEe Kak K YacTH
OOIIIEYeIOBEYECKON KYJIbTYPhl Y€pe3 3HAKOMCTBO C HMCTOPHEH pa3BUTHSA
MaTEeMaTHKH, BOJIOLUEH MaTeMaTUUYECKUX UJICH;

—— pa3BUTHE JIOTHYECKOTO MBIIUICHHSI, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHYCCKOW KYJIBTYPBI, KPUTHYHOCTH MBIIIUICHUS Ha YypPOBHE,
HEoOXoauMoOM g Oyayiied mnpodeccuoHanbHOM JeATeNbHOCTH, IS
MPOJIOJIKEHUS 00pa30BaHUS U CAMOOOPA30BaHMUS;

—— OBJIQJICHUE MATEeMATHUYECKUMU 3HAHUAMU U YMEHUSIMHU, HEOOXOUMBIMU B
MOBCETHEBHOM KU3HU, ]IS OCBOCHHS CMEXHBIX €CTECTBEHHO-HAyYHBIX
JUCHUIUIMH Y JUCHMIUIMH TPOo(EeCCUOHATBHOTO LUKIA, I TOJyYeHUS
oOpa3zoBaHus B 00JIacTsX, HE TPEOYIOUIUX YIIIYOJIE€HHON MaTeMaTHU4eCKOMN
MOTOTOBKH;

—— TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHWIO, B TOM YHUCJE
caM000pa30BaHWI0, Ha TPOTHDKCHHH BCEW JKU3HU; CO3HATEIHHOC
OTHOIIEHUE K HEMPEepPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEIIHOU
npodeCCHOHAILHON U OOIIECTBEHHON JICATEIbHOCTH,

—— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITEIbHOH TBOPYECKOW U
OTBETCTBEHHOU JIEATEILHOCTH;

—— TOTOBHOCTbH K KOJUTEKTHBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
oOpaszoBaTeabLHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIeI0BaTEIbCKOM,
MIPOCKTHOM U APYTUX BUAAX JACATEIHHOCTH;

—— OTHOIIEHHE K MPpOo(heCcCHOHATBHON MNESITEIBHOCTH KaK BO3MOYKHOCTHU
ydacTusi B PCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
OOIIEHAITMOHABHBIX MPOOJIEM;

mem anpedmemnbtx:

—— YMCHHEC CaMOCTOATCIIbHO OIPCACIATh HCIN ACATCIbHOCTH WM COCTABJIATDH
IJ1aHbl ACATCIBbHOCTH, CaAMOCTOATCIIbHO OCYIICCTBIIATE, KOHTPOJIUPOBATL U
KOPPECKTHUPOBATDL ACATCIIbHOCTDL,; NCII0JIb30BAThb BCC BO3MOJKHBIC PECYPChI



JUISL JTIOCTMKEHUSI IIOCTaBJIEHHBIX LEIeH u peanu3anuy IJIaHOB
JeSITEIbHOCTH;, BBIOMPATh YCIIEUIHBIE CTPATETHH B Pa3IMUHBIX CUTYaIUsX;
—— YMEHHME NPOAYKTUBHO OOINIATHCA M B3aMMOJCHCTBOBATh B MpoOIECCE
COBMECTHOM JEATEIbHOCTH, YYUTHIBATh MO3ULUNA JAPYTUX YYaCTHUKOB

nesATeabHOCTH, 3 (PEKTUBHO pa3peiaTb KOH(IUKTHI;

—— BJIQJICHUE HABBIKAMHU [103HABATEIBHOM, Y4EOHO-HCCIEIOBATEIbCKON U
MPOEKTHOM JEATEIBHOCTH, HABBIKAMU pa3pelieHus mpooieM; CHoCOOHOCTh
U TOTOBHOCTb K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB  PELICHUS
NPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B [TO3HAHMS;

—— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITENIbHOM WH(OpMAIMOHHO-
MMO3HABATEJIbHOM JEATEIbHOCTH, BKJIKOYas YMEHHE OPUEHTHUPOBATHCS B
pa3IMYHBIX MCTOYHUKAX MHQPOpMALMU, KPUTHUYECKH OIECHUBATH W
UHTEPHPETUPOBATh  MH(OpPMAIMIO,  TMOJYyYaeMyl0 M3  Pa3Iu4YHbIX
VCTOYHHKOB;

—— BIIaJICHUE S3BIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JIOTHYHO M TOYHO
u3jlaraTh CBOIO TOYKY 3pEHUS, HCIIOIb30BaTh aJCKBATHHIE SA3BIKOBBIC
CpEIICTBA;

—— BJIQJICHHE€ HAaBBIKAMHM [O3HABaTEIbHOU peQIEKCHUH KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUI M MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U
OCHOBAHUM, TPAHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX MMO3HABATEIbHBIX
3a/1a4 ¥ CPEJICTB JUIs UX JOCTHKEHHSI,

——  ILEJEYCTPEMJICHHOCTh B  TMOWCKaX M  MPUHATHM  PELICHUH,
COOOpPa3UTENbHOCTh M HMHTYULHS, Pa3BUTOCTb MPOCTPAHCTBEHHBIX
MPEICTABIICHUIA; CTIOCOOHOCTh BOCIIPUHUMATD KPACOTY U TAPMOHHUIO MHUPA;

npeoMemHubIX:

—— c(OpPMUPOBAHHOCTH MPEJICTABICHUNA O MaTeMaTHUKE KaK 4acTH MHUPOBOM
KyJbTYpPhl U MECT€ MAaT€MaTUKH B COBPEMEHHOM ITMBUIIM3AIINH, CIIOCO0aX
OTMCAHWS SIBJICHUH peabHOTO MUPa Ha MATEMAaTHIECKOM SI3bIKE;

—— c(OpPMHUPOBAHHOCTh TMPEJCTABICHUNA O MAaTEeMATHYCCKUX IOHATHAX Kak
BOKHEUIITUX MAaTEeMAaTHUYECKUX MOJCISIX, TO3BOJISIIONIUX ONMHUCHIBATh M
u3ydaTh pa3HbIC TPOIECCHl U SIBJICHUS; TOHUMAaHHE BO3MOXKHOCTH
aKCMOMAaTUYECKOTO MTOCTPOSHUSI MAaTEMAaTUYECKUX TEOPUA;

—— BJIQJICHHE METOJaMHU JJOKA3aTeJbCTB U aJITOPUTMOB PEIICHUS, YMEHHUE HX
MPUMEHSTh, MPOBOJUTH JIOKA3aTEIbHBIC PACCYKACHHUS B XOJAC PEIICHUS
3ajay;

—— BJIQJICHHE CTaHJIAPTHBIMH IIPUEMaMH PEIICHUS PAIIHOHATBHBIX U
UPpalMOHATBHBIX, TTOKA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPHUECKHIX
ypaBHEHUH ¥ HEPABEHCTB, MX CHCTEM; HCITOIh30BaHUE TOTOBBIX
KOMITHIOTEPHBIX TIPOTPAMM, B TOM YHUCJIE JJIsl TIOUCKA TYTH PEIICHUS U
WJUTIOCTPAIMH PEIICHUS] YPABHEHHUI U HEPABEHCTB;
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—  c(OPpMHUpPOBAHHOCTb  MpPEACTABIECHUNA 00  OCHOBHBIX  IOHSATHSIX
MaTE€MaTU4YeCKOro aHalau3a M HX CBOMCTBaxX, BIJIAJCHUE YMEHHEM
XapaKkTepu30BaTh IMOBEACHUE (YHKLIMN, MCIONIb30BAHUE IOJYYEHHBIX
3HaHUM IS OIMCAHUS U aHAJIN3a PEAJIBHBIX 3aBUCHMOCTEN;

—— BJIAJICHUE OCHOBHBIMH IIOHATHAMHU O IUIOCKMX W HPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (PUrypax, UX OCHOBHBIX CBOWMCTBAX; CPOPMHUPOBAHHOCTDH
YMEHHsI pacro3HaBaTh Fr€OMETPUUYECKUE (PUTYpPHI Ha YepTekax, MOJETSAX U
B pPEAIbHOM MHpPE; NPUMEHEHHE H3YYEHHBIX CBOMCTB T'€OMETPHUUYECKUX
buryp u Qopmyn mjig pelleHds TIEeOMETPUYECKMX 3aJad M 3a7ad ¢
IIPAKTUYECKUM COLEPIKAHUEM;

—— c(OpPMHUPOBAHHOCTH MPEACTABICHUIN O MpOLEccax U SABJICHUAX, UMEIOIIUX
BEPOSTHOCTHBIN XAPAKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEATBHOM
MHpPE, OCHOBHBIX ITOHATHSX JEMEHTAPHON TEOPUH BEPOATHOCTEW; YMEHUI
HaXOJUTh W OLEHUBATh BEPOSTHOCTH HACTYIUIEHHUS COOBITUIA B
IMPOCTENIINX NPAKTHYECKUX CHUTYallMsIX W OCHOBHBIE XAaPAaKTEPUCTUKHU
CIIy4alHbIX BEJINYUH;

—— BJIQJICHUE HABBIKAMM HCIIOJB30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM
IIPU PEIICHUU 3a/1a4.
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TEMATHUYECKUIA TVIAH Y COJIEPXKAHUE YUEBHOI'O
I[NPEIMETA

AyAUTOpPHBbIE 3aHATHSA KosmuecTBo yacoB
Conepxanue o0yyeHus

Beenenue. Pa3sutue noHATHS O YHCIIE 10
Kophu, crenenu u norapupmsl 26
[IpsiMble U TIOCKOCTH B IPOCTPAHCTBE 18
DneMeHTHl KOMOMHATOPUKHU 8
OCHOBBI TPUTOHOMETPUHU 30
KoopauHatsl 1 BEKTOPBI 20
OyHKIMH, UX CBOWCTBA U TpapUKH 18
Havana marematuyeckoro ananansa 38
DJIeMEHTBI TEOPUHU BEPOSTHOCTEIA. 8

DJeMEeHThl MATEMATHYECKON CTATUCTUKH

MHoOrorpaHHuKu 11
Tena v MOBEpXHOCTH BpaILCHUS 6
W3mepenus B reoMeTpuu 9
VYpaBHEHMSI U HEPABEHCTBA 25

[IpomexyTrouHas aTrectauus B (hopMe IK3aMeHa

HToro: 227
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COAEPXKAHUE YUYEGHOI'O ITPEJIMETA

BBEJIEHUE

Matematuka B  HayKe, TEXHHMKE, JKOHOMHUKE, HH(GOPMAIMOHHBIX
TEXHOJOTHSIX U TMpakTU4Yecko nestenbHOCTH. Llenmm u 3agaunm  u3ydyeHHs
MaTemaTHku npu ocBoeHuu npodeccuit CI1O u cnenmansaocteit CIIO.

AJIT'EBPA

Pa3BuTre nNoHATHA O YUCIIE

Lenble u panmoHanbHble yucna. JledcTButenbHble yncna. [IpubmmkeHHbie
BBIYMCIICHUS.

KODHI/I, CTCIICHU U J'IOFaDI/Id)MBI

Kopuu u crenenn. KopHu HatypanbHOM CTENEHHM U3 YKCIA U UX CBOMCTBA.
CreneHM ¢ pauMOHAIBHBIMH TIOKa3aTeNsiMM, WX CcBoMcTBa. CTenmeHn ¢
JNICUCTBUTCIILHBIMU  MOKa3aTeaaMu. (CBOMCTBA CTENEHH C JCHCTBUTCIBHBIM
nokazareneM. Jlorapudm. Jlorapudm uncna. OcCHOBHOE JorapupmMuUyuecKoe
TOXAECTBO. JlecsaTuunHble M HaTypaabHbIe Jorapudmel. [IpaBuia nercTBuii
¢ norapudmamu. [lepexon k HoBoMy ocHoBaHHUI0. [IpeobpazoBanue
anreOpanyeckux BeIpakeHui. [Ipeobpa3oBanre pallioOHAIbHBIX,

HppalMOHATIbHBIX CTENIEHHBIX, TOKA3aTEIbHBIX U JIOTApUPMUUYECKUX BBIPAKCHUI.

OCHOBGI TPUT'OHOMETPUN

OCHOBHBIE TOHSATHUS

Pannannas mepa yrna. BpamarensHoe npuxenue. CHHYC, KOCHHYC, TAHT€HC
Y KOTAHT€HC YuCca.

OCHOBHBIE TPUT'OHOMCTPHYCCKUEC TOXIACCTBA

®opmynel  npuBeneHuda. Dopmyinbl  cinoxeHus. DPopmyibl  yABOCHUS
@opMyIIbl HOJIOBUHHOTO YTJIA.

[TpeoOpa3zoBanus NPOCTENIIUX TPUTOHOMETPHUUYECKUX BBIPAKECHUN

[IpeoOpazoBanne CyMMbl TPUTOHOMETPUUYECKUX (DYHKIMI B TPOU3BECHUE U
OpOU3BEACHUS B CyMMYy. BbIpakeHHE TpPUTOHOMETPUYECKUX (YHKIMM uepes
TaHI'€HC MMOJOBUHHOIO APTyMEHTA.
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TpuroHoMerpuyeckue ypaBHEHHs 1 HEPABEHCTBA
[Ipocrenimme TPUTOHOMETPUYECKHUE YpPaBHCHMUS. [Ipocrerimmue

TPUTOHOMETpUUYECKHE HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUYECKHUE (DPYHKIUU.
ApKCHUHYC, apKKOCHUHYC, apKTaHT€HC.

®YHKIIMU, UX CBOUCTBA U TPA®UKU

Oynkuuu. OO6nacTb ONpENeNeHWs W MHOXKECTBO 3Ha4YeHH; Tpaduk
(GYHKIMH, TTOCTpOEHUE TpapuKOB (PYHKIMMA, 3aJaHHBIX Pa3TMYHBIMU CIIOCOOAMHU.
CpoiicTBa (pyHKIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTS,
nepuoANYHOCTh. [IpoMexyTkH Bo3pacTanus U yObIBaHUS, HAMOOJIbLIEE
Y HaMMEHbIIee 3HAaUEeHUs, TOUKU IKCTpeMmyMa. [ 'paduueckast uHTeprnpeTaus.
[Tpumepbl PyHKIMOHANBHBIX 3aBUCUMOCTEHN B peajbHBIX MPOLIECCAX U SABJICHUSX.
Apudpmernueckue onepanuu Haa QyHKusaMu. CroxxHast GyHKUIUS (KOMITO3ULINS).
[TonsiTrie 0 HEMPEPHIBHOCTU (DYHKITUH.

O6patubie pyHkiuu. O0IacTh ONPEACICHUs U 00JacTh 3HaUYCHUM 0OpaTHOM
¢byukuuu. ['padux oOpaTHOM QyHKITHH.

CrerneHHbIE, IMOKa3aTeIbHbIE, JIOTAPU(DMUUYECKHUE W TPUTOHOMETPUYECKHE
dbvaKIMKU. OO0paTHBIE TPUTOHOMETPHUYECKHE (DYHKIINH.

Onpenenenus QPyHKIMMA, UX CBOWCTBA U TpaUKH.

[IpeoOpazoBanust rpadukoB. I[lapannenbHbli  TEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO OCEH KOOPJIUHAT U CUMMETPUS OTHOCUTEIBHO Hayaja KOOpJWHAT,
CUMMETpPHSI OTHOCHUTEJIBHO MPSIMOMl Y = X, pacTsbDKEHUE W CKaThe BHOJb OCe
KOOPAUHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IlocenoBaTenbHOCTH

CriocoObI 3aaHus U CBOMCTBA YMCIIOBBIX MOciienoBarTebHocTel. [lorarue o
npenene  nocieaoBaresbHOCTH.  CylllecTBOBaHME — mpeAena  MOHOTOHHOM
OTpaHWYEHHOM mocneaoBareibHOCTU. CyMMHUpPOBaHUE IOCJIE€I0BATEIbHOCTEH.
beckoHneuHo yObIBatolias reoMeTpuyeckasl Iporpeccust U €€ CyMmma.

IIpon3BoHas

[lonsiTue o mpou3BOAHOM (YHKUHU, €€ Te€OMETPUUYECKUA M (U3UUECKUIN
CMBICII. YpaBHEHUE KacartelbHOW K rpaduky dyHkuuu. [Ipom3BogHBIE CYyMMBI,
pPa3sHOCTH, NPOU3BENCHMSA, 4YacTHblE. I[IpOM3BOIHBIE OCHOBHBIX DJIEMEHTapHBIX
bynaknui. [Ipumenenrne nMpou3BOAHON K UCCIENOBaHUIO (QYHKIUNA U TMTOCTPOCHUIO
rpadukoB. [IpousBoaabie 00paTHON GYHKIIUN U KOMITO3UIIUHA (DYHKITHH.
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[Tpumepsl UCTIOTB30BAaHUS TMPOU3ZBOIHOW JUII HAXOXKIACHHS HAWITYYIIEro
pelleHrsT B MPUKIAJAHBIX 3a7adax. BTopas mpou3BoAHAas, €€ TeOMETPUYECKHA U
dusnyeckuit cMpici. HaxoxaeHne CKopoCcTH s Tporiecca, 3a1aHHoTo (hopMyIoi
U TpapuKOM.

[lepBooOpa3Has U HHTErpa

[IpumeHeHne OMpEeAeNeHHOr0 WHTErpajga Uil HaXOXKJACHUS IUIOLIAIN
KpuBOJIMHEeWHOW  Tpameuuu. Dopmymna  Herorona—IJleitonuna.  IIpumepsr
NpUMEHEHUS! UHTErpajia B GU3HKE U TEOMETPUHU.

YPABHEHWA 1 HEPABEHCTBA

YpaBHEHHS U CUCTEMbl YpaBHECHUH

PannonanbHbie, UppalliOHaJIbHBIE, TOKA3ATEIbHBIE U TPUTOHOMETPUYECKHE
YPaBHEHUS M CHUCTEMbl. PaBHOCUIIBHOCTH YpPaBHECHHWI, HEPABEHCTB, CHUCTEM.
OcHOBHBIEC TIPUEMBI MX pEIICHUs (pa3jIoKCHHE Ha MHOXKHUTEIIH, BBEIACHHUE HOBBIX

HEU3BECTHBIX, MIOJICTAHOBKA, rpapuueCKuil METON).

Hepasenctsa

PaHI/IOHaHBHBIC, HPppPadrOHAJIbHBIC, IIOKA3aTCIIbHBIC TPUTOHOMCTPHUYCCKHC
HCPABCHCTBA. OcHOBHBIC IIPUCMBI UX PCHICHUA.

Hcnosis30Banne CBOMCTB U rpadUKOB HVHKIIMU OPU PEHNICHHUN YPABHEHUM

U HCPABCHCTB

Meron untepBanoB. M300pakeHne Ha KOOPANHATHOM MIOCKOCTH
MHOECTBA PEIICHUI YpaBHEHUN U HEPABEHCTB C ABYMsI IEPEMEHHBIMU
U UX CHCTEM.

KOMBUHATOPUKA, CTATUCTUKA U TEOPHI BEPOITHOCTEN

DJIeMEHTHI KOMOWUHATOPUKHI

OcHOBHBIE TIOHSATHUSI KOMOMHATOPWKU. 3aJauyd Ha TMOJCYET 4Yucia
pa3MelleHnid, TepecTaHOBOK, coueTaHuil. Pemienue 3anay Ha nepebop BapuaHTOB.
®opmyna Ounoma HproroHa. CBolicTBa OHWHOMHHAIBHBIX KO3 (GHUIIUEHTOB.
Tpeyronsuuk Ilackans.
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DJIEeMEHTBI TCOPUH BEPOSTHOCTEH

CoObiTHE, BEPOATHOCTh COOBITHS, CIOXKEHHE W YMHOKEHHE BEPOSTHOCTEH.
[ToHsiTHe 0 HE3aBUCUMOCTH COOBITUH. [luckpeTHas cirydaifHasi BEJTUYMHA, 3aKOH €¢e
pacrtpeneneHusa. YUCIoBble XapaKTEPUCTUKHA JUCKPETHOW CIIy4allHOM BEJIMYWHBI.
[TonsiTue o 3aKkOHE OOJIBIINX YUCEN.

DeMEHTEl MAaTEMAaTHYECKON CTATUCTUKH

[IpeacraBnenue mAaHHBIX (TaOMUIBI, AUAarpamMMmbl, rpaduKH), TeHepaabHas
COBOKYITHOCTb, BEIOOPKA, cpefHee apudmeTrnieckoe, meanana. [lonsrue o 3agauax
MaTe€MaTUYECKOM CTATHCTHKHU. PelleHne MpakTUYecKHX 3ajady ¢ MNPUMEHEHHEM
BEPOSITHOCTHBIX METOJIOB.

I'EOMETPUA

[IpsiMBbI€ M INIOCKOCTH B IPOCTPAHCTBE

B3auMHoe pacronoxeHue IByX NpsMbIX B mpocTpaHcTBe. [lapamiensHOCTh
npsaMoil u miockocTu. I[lapamnensHocTh TUIOCKOCTEW. IleprneHauKyasipHOCTD
NpSAMOA M IUIOCKOCTH. [leprneHauKynsp ¥ HaKJIOHHAs. YTOJ MEXAY NPSAMOU H
TTOCKOCTBIO. JIByrpaHHbII YTOJL Yron MEXITY IJIOCKOCTSIMM.
[lepneHAUKYISIPHOCTD ABYX IJIOCKOCTEM.

['eoMeTpuueckue npeodpazoBaHus NPOCTPAHCTBA: apaUIEIbHBIA IEPEHOC,
CUMMETPHSI OTHOCUTENBHO IJIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [lmomaae OpTOroHaaIbHONW MPOCKIHH.
N300pakeHre npoCcTpaHCTBEHHBIX (QUTYP.

MHOrorpaHHuKHu

Bepiunsl, pedpa, rpaHu MHOrorpaHHuka. Pa3septka. MHOrorpaHHbie yriibl.
Brimyknsie mMHororpannuku. Teopema Ounepa. Ilpusma. [lpsmas m HakinoHHas
npusma. [IpaBunbHas npusma.

[Mapannenenunen. Ky0. [Tupamuna. [IpaBunbHas nmupamuaa. Y cedeHHas
nupamuaa.

Terparap. Cummerpuu B KyOe, B apajuieienunee, B Ipu3Me U MUpaMuze.
Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBienre O TpaBUIBHBIX MHOTOIpaHHUKaX (TeTpadape, KyOe, OKTaldiape,
JOJICKAdIPE U UKOCAdIPE).
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Tena ¥ MOBEPXHOCTH BPAILICHUS

Humuuaap u KoHyc. YcedeHHbIM KoHyc. OcHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, oOOpa3zyommas, pas3BepTka. OceBble CEYEHUST U CEUCHHS,
napaJijiesibHble OCHOBAHHUIO.

[ap u cdepa, ux ceuenus. KacarenbHas IockocTh K cdepe.

H3MepeHHs B TEOMETPUH

O0bem u ero m3mepenue. MaTerpanpHas hopmysa oobema.
dopMmyibl 00beMa KyOa, TPSIMOYTOJIBHOTO MapasjIesIeIUIe 1a, IPU3MbI, IUIUHAPA.
®opMynbl 00bemMa TupamMuAbl U KoHyca. Dopmynbl omAaM MOBEPXHOCTEH
WINHAPA U KoHyca. DopMyIibl 00beMa 1apa ¥ miolaam chepsl.
[TogoGue Ten. OTHOIIEHUS TUIONIAIeH MOBEPXHOCTENH U 00bEMOB MOJO0HBIX — TEll.

KoopanHaTel ¥ BEKTOPEI

[IpssmoyrosibHast (AeKapToBa) CUCTEMA KOOPAMHAT B IpocTpaHcTBe. Popmyrna
pPacCTOSIHUS MEXy IByMSI TOUKaMU. Y paBHEHUs c(epbl, INIOCKOCTH U IPSIMOM.
Bektopel. Monyne Bektopa. PaBeHcTBO BekTOpOB. CJ0KEHHME BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnojkeHue BEKTOpa IO HAIPABICHUAM. YTOI
MEXKIy IByMs BekTtopaMu. lIpoeknmst BekTtopa Ha ocbk. KoopaumHaTel BekTOpa.
CkansipHO€ IpOU3BEIACHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEIIEHUM MATEMATHUYECKUX U
IIPUKJIAIHBIX 3a/]a4.
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUYEBFHOU JIESATEJIBHOCTH
OBYUAIOHINXCA U ITPOBJIEMHO — ®YHKIUMOHAJIBHBIE
PE3VJIbTATBEI OCBOEHMA YUEBHOTI'O ITPE/IMETA

Conepxanue Oo0yuaromuiicss Hay4YuTCs Oolyuarommiicsi MOJy4uT
BO3MOKHOCTh HAYYUTbCH
Brenenne 3HAKOMUTHCSA C POJIBI0 MATEMATUKH B O3HAKOMIEHUIO C PONbI0 MAMEMAMUKU 8

HayKe, TEXHUKE, JKOHOMUKE,
HH(OPMAIIMOHHBIX TEXHOJOTHSIX U
MTPAKTUYECKOM NIEATEIILHOCTH, a TAKXKE C
LEISIMY U 33]]a9aMi U3yUdeHUS
MaTEMaTHKH IPH OCBOCHUHU MPpodeccuit
CIIO u crrenmansHocTer CITO

HayKe, mMexHuKe, IKOHOMUKe,
UHPDOPMAYUOHHBIX MEXHOTOSUSX U
NPAKMUYecKou 0esmeabHOCmu, ¢ Yeaamu u
3a0auamu uzy4eHuss Mamemamuxy

npu oceoenuu npogeccuti CI10 u
cneyuanvrocmeti CI10

PasBurtne nousarusa
0 YHcJe

OneprpoBaTh NOHATUSAMU: LIETI0€ YHCIIO,
JeTUMOCTb YHCell, OOBIKHOBEHHAS IPO0D,
JecCATUYHAs Jpo0b, pallMOHAIBLHOE YHCIIO,

MpUOIMKEHHOE 3HAYSHHE YUCIIA, TPOIICHT.
BrmonHeHwn0 apupmMeTHIecKuX JeCTBUN
HaJ| YUCJIaMH, COUeTasl yCTHBIE U

IMUCbMCHHBIC MMPUEMBI; HaAXOXKJICHUIO
HpI/I6HI/DKCHHI)IX 3HAUYCHMH BEJIUUMH U

MOTPEITHOCTEH BBIYUCIEHHUH (a0CONFOTHO 1
OTHOCHTEIIBHOM); CPAaBHEHHUIO YHCIIOBBIX
BBIpa)KEHHI; HAXOXKICHUIO OIHOOK B
peoOpa30BaHMAX M BEIYHCICHHSIX
(oTHOCHTCS KO BCEM IIYHKTaM IPOTPAMMBEI).
B nosceonesHoil dcusnu u npu u3yveHuu
Opyeux yueOHvIX NPeoMemos:

BBITTOJIHATH BBIYMUCIICHUSA IIPHU PCHICHUN

3aJa4 IPaKTHYECKOT0 XapaKTepa;
BBITIOJHSTH [TPAKTHUECKHE PACUETHI C
HCTOJIb30BaHUEM NPH HEOOXOIUMOCTH
CIPaBOYHBIX MaTEPUAIIOB U
BBIYHCIUTEIBHBIX YCTPOMCTB; COOTHOCUTH
peasbHbIe BETMYHHBI, XapaKTEPUCTUKU
00BEKTOB OKPY>KaIOLIEr0 MUpa € UX

KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUAMU;
HCIIONb30BaTh METOJIbI OKPYTJICHUS,
MPUOIIVOKEHUSI U IPUKUJIKK TIPU PEILICHAN
MPAKTHUYECKUX 3a/1a4 TOBCEIHEBHOM KU3HU.

C80600H0 onepuposams NOHAMUAMU!
yenoe 4ucio, 0eruMoCcms yucer,

00bIKHOBEHHAS OPOOb,
decsimuunas Opobs, payUOHAIbHOE YUCTLO,

NPUOIUICEHHOE 3HAUEHUE YUCIA, NPOYEHM.
Buvinoaname apugpmemuueckue oeticmeus

Hao uuciamu, codemas yCninole u
NUCbMEHHbIE npuembsl, HAxXo00um

npUbUIICEHHBIE 3HAYEHUS GENUYUH U
noepeutHocmetl 8bIMUCAIeHULL (ADCONOMHOU U
OMHOCUMENbHOLL), CPABHUBAMb YUCTOBblE
BbIPAINCEHUSL; HAXOOUMb OUUOKU

6 Npeobpa306anHUAX U GLIYUCTCHUSX
(omuocumcs Ko 6cem HYHKMAM npozpammbi).
B nosceonegnoii srcusnu u npu usyyenuu

Opy2ux yyeOHvlX NPEeOMemos:

BLINOAHAMb OCUCMEUS C YUCTOBbIMU OAHHBIMU
npu peweHuu 3a0a4 NPaKmuiecko2o
xapakmepa u 3a0ay u3 pasiuyHsix ooaacmeil
SHAaHULl, UCNOb3YS NPU HeoOX00UMOCHU
CHPABOUHBIE MAMEPUATLL U GLIYUCTUMETbHBLE
VCMPOUCMEd, OYeHUBAMb, CPAGHUBAMD U
UCNOIL306AMb NPU PEUUEHUU NPAKMUYECKUX

3a0ay YUCN08ble 3HAYCHUS. peailbrblx
6E/IUHUH, KOHKDENIHbLE YUCTIO8bLE

Xapakxmepucmuku o0beKmos
OKpYdHcaiowe2o Mupa

KopHuu, crenennu,
Jorapupmsi

O3HaKOMJIEHHIO C TIOHSATHEM: KOPHS N-i
CTETEHH, CBOWCTBAMU PaJNKaJIOB U
MpaBUJIaMU CPAaBHEHUS KOPHEH.
®opMynIMpoBaTh ONPEACICHNS KOPHS U
CBOMCTB KOpHEH. Briuncienuto u
CPaBHEHHUIO KOPHEH, BHIITOTHEHUIO
MPUKUAKH 3HAUEHUS KOPHSL.
IIpeoOpa3oBaHMIO YMCIOBHIX U OYKBEHHBIX
BBIPKEHHH, COEPKAIINUX PAJTUKAIIBL.
BrimonHenuto pac4eros mo ¢popMmyiam,
COJIEpIKaIllUM PaIuKabl,
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O3HaKOMAEHUIO C NOHAMUEM:

KOpHs N-1i CMeneru, C6OUCMBAMU PAOUKATIO8
U NPABUNAMU CPABHEHUS KOPHEIL.
Dopmynuposams onpedesienus KOpHs U
ceoticme KopHetl. Bvluucnenuro u cpagHenuio
KOpHel, 8bINOIHEHUI0 NPUKUOKU 3HAYEHUS
kopus. [Ipeobpazoeanuto Hucioevix u
OYKBEHHBIX 8bIPANCEHULL, COOEPHCAUUX
paouxansl. Beinoninenuio pacyemos no
dopmynam, cooeparcaugum paouxanvl,
ocywecmeisis Heooxooumbie NOOCMAHOBKU U




OCYIIECTBISAS HEOOXOIUMBIC TIOJICTAHOBKH U
npeoOpazoBanus. OnpenencHuIo
PaBHOCUJIBHOCTH BBIPAKEHUU C
panukanamMu. Permenuo uppaioHanbHbIX
ypaBHeHNH. O3HAKOMIICHHIO C TTOHITHEM
CTEIEHU C ICUCTBUTEIHHBIM MMOKA3aTEIEM.
HaxoxneHuro 3HaueHNi CTENEHN,
WCTIONB3YS IPU HEOOXOINMMOCTH
WHCTPYMEHTAJIbHBIE CPEJCTBA.
3anuceiBaTh KOPEHb N-i CTEMEHU B BUJIE
CTETIeHH C IPOOHBIM TIOKA3aTeNeEM H
Ha000poT. POPMYIHPOBATH CBOMCTBA
CTENeHel. BEIYMCIATE CTENEHH ¢
palOHAIBHBIM MTOKA3aTEIEM, BBIIOTHIThH
MPUKUJIKH 3HAUCHUSI CTETICHH, CPABHUBATh
crenienu. [IpeoOpa3oBhIBATH YHUCIIOBBIC U
OYKBCHHBIC BBIPAXKCHUSI, COJICPIKAIIIUX
CTEIEHU, IPUMEHSISI CBOMCTBA.

Pewiate nmokasarenpHble ypaBHEHUSI.
BrimonHsATs npeoOpa3oBaHus BHIPAKEHHH,
MpUMEHeHne POpPMYJI, CBI3aHHBIX CO
CBOMCTBaMU CTETIeHEH U Jorapru(MOB.
Onpenenars 001acTH TOIMYCTUMBIX
3HAYCHUH JIOrapu(hMUIECKOTO BhIPAKCHUS.
Pemarp norapudpmudeckre ypaBHEHUS
O3HAKOMIIEHHIO C IPUMEHEHUEM KOPHEHN U
CTEIEHEH TIPU BHIYUCIICHUU CPEIHHUX,
JIEJICHUH OTPE3Ka B «30JI0TOM CEUYEHU.
B nosceounesnoii srcusnu u npu uzyyenuu
Opyeux yueOHbIX NPeOMemos:

BBITIOJIHSITh BBIYUCIICHUS TIPU PEIICHUU
3a/1a4 IPAKTUYECKOr0 Xapakrepa;
HaXOJUTh 3HAUEHUS CTEIICHEN, KOpHEH,
JOTapuQMOB, HCIIOIB3YS IPU
HE00XO0JMMOCTH HHCTPYMEHTATbHBIE
CpencTBa.

npeobpazosanus. OnpeodeneHuto
PABHOCUTBHOCIU 8bIPAICEHUL C PAOUKATAMU.
Pewenuro uppayuonanvnuvix

ypagrenuti. O3HAKOMAECHUIO

¢ NOHAMUEM CMeneHu ¢ 0eliCmeUmenbHbIM
nokazamenem. Haxooicoenuio 3nauenuil
cmenetu, UCNONb3Ysl Npu HeoOX00UMOCHU
UHCmMpyMenmanvbhbie cpeocmea. 3anucvléams
KOpeHb N-1i cmenenu 8 8ude CIMeneHu ¢
OpOOHBIM NOKA3AMenem u Haobopom.
Dopmyauposams c8OUCMEA CHENeHell.
Buiuucnsimo cmenenu ¢ payuonanbHvim
noxkazamesnem, 8blNOAHAMb NPUKUOKU 3HAYEHUS
cmenetu, CpagHUBams CmeneHu.
IIpeobpazosvisams wucnoguvie u OyKgeHHble
BbIPADICEHUSL, COOEPIHCAUUX CIENEH U,
npumenss ceovcmaa. Pewams noxazamenvuuie
ypasHenust. Bulnonnsims npeobpazosanust
8bIPAdICEH UL, NPUMEHeHUe HOopMYIL,
CBA3AHHBIX CO CEOUCMBAMU CMeneHell U
noeapughmos. Onpedensims obnacmu
OONYCIMUMBIX 3HAYEHUI TI02APUPDMULECKO20
svipadicerust. O3HAKOMACHUIO C NPUMEHeHUeM
KOpHell u cmeneHell npu 8bI4UCIeHUU
CpedHUX, OelleHul OMpPe3Ka «3010MoM
ceueHuuy.

B nosceonesnoti scuznu u npu uzyyenuu
Opy2ux y4eOHvlX NPEeOMemos:

BbINOIHAMb GbIMUCTICHUS. NPU PEUUEHUU

3a0a4 IPaKmuYecKo2o xapakxmepa,
HaxoO0ums 3HaweHus cmenetetl, KOpHetl,
J102apuUphMo8, UCHOTL3YS NPU
He0OX00UMOCU UHCIMPYMEHMATbHbIE
cpeocmaa.

DJIeMeHTbI
KOMOHMHATOPHKH,
TeopuHn
BEPOSATHOCTEH U
MaTeMaTH4ecKoil
CTATHUCTUKHU

OneprpoBaTh NOHATUAMU:

KOHEYHOE MHO)KECTBO, JJIEMEHT
MHO’KECTBA, MOJAMHOKECTBO, IEPECEUECHNE
1 00beIMHEHNE MHOXKECTB. YTBEPIKICHUE,
OTPHUIIAHHUE YTBEP)KJICHUS, HICTUHHBIE U
JIO)KHBIE yTBepkAeHus. [IpaBuiam
KOMOWHATOPUKHU U IPUMEHATh

WX NIPY pelIeHNH KOMOMHATOPHBIX 3a1ad.
Pemats KoOMOMHATOPHBIE 33141 METOIOM

riepebopa ¥ 1Mo IPaBITy YMHOKEHUS.
OneprpoBaTh NOHATUIMHU
KOMOWHATOPUKH: pa3MeIleHus], COUeTaHusl,
MEPECTAHOBKH U GOPMYIIAMH IS X

BbranciaeHus. OOBACHATH U MPUMEHATh

(hopMyITBI [Tl BRIYHUCIICHHS Pa3MEIEHUH,
MEPECTAHOBOK U COYETAHUM MPU peLICHUU
3anmau. Ucnons3oBath OmHOM HBIOTOHA M

TpeyroibHuk [Tackans. Pemats
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Onepupoéamv NOHAMUAMU:

KOHeUHoe MHOMCECHB0, dNeMeHM

MHOJIcecmaa, nepeceuerue u 00veouHeHue
MHOJICECmB. YmeepicoeHe, Ompuyanue
VMEepIHCOeHUsl, UCMUHHDbLE U JIONHCHbIE
ymeepoicoenus. [lpasunam komoOUHamopuxu u
NPUMEHSIMb UX NPU PeUeHUU KOMOUHAMOPHBIX
3a0ay. Pewams xombunamopHule 3adauu
Memooom nepebopa u no NPABUILY YMHONCEHUS.

Onepuposams nowamuamu
KOMOUHAMOPUKU. pA3MeUujeHUsl, COYemanus,
nepecmanosKy u hopmyaramu O ux
svryucaenuss. O0vACHAMb U NPUMEHAMb

Gopmynsl 015 LIYUCIEHUS pA3MEWeHUT,
nepecmano8ox U COUemanutl npu peuenuu
3a0au. Ucnoavsosams ounom Hetomona u
mpeyzonvHuk Ilackans. Pewwamo

npakmudeckue 3a0a4u ¢ UCROTIb30BAHUECM




MPaKTHYECKHE 33a9H C UCIOIB30BaHIEM
MIOHSTHN U MIPAaBUJI KOMOMHATOPUKH
N3ydenunto KiracCHUecKoro onpeaeneHus
BEPOATHOCTH, CBOWCTB BEPOSITHOCTH,
TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccMoTtpennto npumMepoB BEIYUCIEHUS
BeposTHOCTEN. Pemenuro 3anay Ha
BBIYHMCIICHHE BEPOSTHOCTECH COOBITHI

O3HAKOMIICHHIO C IpEACTAaBJICHUEM

YHCJIOBBIX JAHHBIX U UX XapaKTCPUCTUKAMMU.

PerieHnIo MpakTHYECKUX 3a/1a4 Ha
00pabOTKy YHCIIOBBIX JJAHHBIX,
BBIYHCIICHHIO HX XapaKTEPUCTHK.

B nosceonesnoii srcuznu u npu uzyyenuu
Opyeux npeomemoas:

HCIIOJIb30BaTh YHUCIOBBIC MHOXKECTBA

JUTSL OTTUCAHHS PEATbHBIX MPOIIECCOB

U SIBIICHUI; IPOBOJIUTH JIOTHUECKUE
PacCyXICHHUS B CUTYAIIUAX TTOBCEIHEBHOMN
JKU3HU,IIPU PEIICHUH 33/1a9 U3 JPYTHX
MPEIMETOB; OIICHUBATh U CPABHUBATH B
MPOCTHIX CIyYasX BEPOSTHOCTH COOBITHI B
peanbHOMN KU3HH, YUTATh, COMOCTABIIATE,
CPaBHHUBAThH, HHTEPIIPETHPOBATH B TIPOCTHIX
CIlyJasix peasbHble JaHHBIE,
NpeJICTaBICHHbBIC B BH/C TAOJIHIL,

auarpamm, rpagukos.

HOHAMULL U NPABUTL KOMOUHAMOPUKU
H3yuenuro knaccuueckozo onpedenenus
6EPOSIMHOCIU, CEOUCME BEPOSMHOCHIU,
meopemvl 0 Cymme 8eposmHocmell.
Paccmompenuro npumepos gviuucnenus
seposamuocmei. Pewenuro 3a0au na
8bIUUCTICHUE 8ePOAMHOCHEN COObIMULL
O3HaKoMIeHUI0 ¢ npedCcmasieHuem
YUCTOBBIX OAHHBIX U UX XAPAKMEPUCTHUKAMU.
Pewenuro npaxmuueckux 3aoay na
00pabomKy 4UCNIO8bIX OAHHBIX, BbIYUCTEHUIO UX
Xapaxmepucmux.

B nosceonesnoui socuznu u npu uzyuenuu
Opyaux npeomemos:

UCTIOTB3068AMND YUCTOBble MHONCECMBA O
ONUCAHUSL PeATIbHbIX NPOYECCO8 U SGNEHULL,
nPOBOOUMb OOKA3ZAMENbHBLE PACCYHCOEHUS
6 CUmyayusix nO8CeOHEGHO JHCU3HU,

npu peuleHul 3a0ay u3 Opyaux npeomemos;
BLIYUCTIAMD UTU OYEHUBAMb 6ePOSIMHOCIU
CcOOLIMULL 8 PEANbHOU JHCUZHU, BLIOUPAMD
noOXo0sauue Memoovl NPedCcmasieHus u
00pabomKu OAHHBIX, YMemb Peulams
HeCI0JCHble 3a0aUU Ha NPUMeHeHUe 3aKOHA
OOMLUUX YUCEN 8 COYUONOSUU, CIPAXOBAHUU,
30pasooxparenuu, obecneverHuu

beszonacrocmu 6 qpe36bmaﬁubzx cumyayusix

OcHOBBI
TPUTOHOMETPHUH

N300paxeHnto yIioB BpalleHUs Ha
OKPY)KHOCTH, COOTHECEHHIO BETHUNHEI
yrJla ¢ ero pacroiokKeHHEM; TPUMEHEHUIO
OCHOBHBIX TPHTOHOMETPHYECKHX TOXKIECTB
JUTSL BBIYMCIICHUSI 3HAUYCHU I
TPUTOHOMETPUUYCCKUX (DYHKIIHMI 110 OTHOM
W3 HUX; U3YYEHHIO OCHOBHBIX (hopMyIT
TPUTOHOMETPHUU: (POPMYJIBI CIOKEHUS,
YIBOEHUS, TPE0OPa30BAHIS CYMMBI

TPUTOHOMETPUYECKUX (DYHKITUH B
MIPOU3BEIEHUE U IPOU3BENIECHUS B CYMMY U
[IPUMEHEHUE IPYU BBIYUCIICHUN 3HAYEHUS

TPUTOHOMETPHUYECKOTO BBIPAKEHHS U
YIPOLICHHUS €T0; PENIeHUIO 1Mo GpopMynam u
TPUTOHOMETPUYECKOMY KPYTy MPOCTEHIINX
TPUTOHOMETPHUUYECKUX YPaBHEHHH;
MPUMEHEHHUIO OOLINX METOJIOB PELICHUS
ypaBHEHUH (IpUBEACHUE K IMHEHHOMY,

KBagpaTHOMY, METOAY PAa3JIOKCHHA HaA
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Onepuposame NoHAMUAMU: ONpedeneHUs
MPULOHOMEMPULECKUX DYHKYULL
MPULOHOMEMPULECKUX MOXHCOeCmE O
BbIYUCTCHUS 3HAYEHUL MPUSOHOMEMPUIECKUX
@yHKYULL O OOHOU U3 HUX, U3YUEHUIO
OCHOBHBIX (POPMYTI MPUCOHOMEMPUU.
dopmynvl crodcenus, yosoenus,
npeoopaso8aHius CymMmbl
MPUOHOMEMPULECKUX PYHKYULL 8

npouzeederue u npou3se0eHuUs: 8 CyMmy U
npuMeHeHue npu Gbl4UCIeHUY 3HAYEHUS
MPULOHOMEMPULECKO20 BbIPANCEHUS U

VApOWeHUs e20, peuweHuIo no gopmyiam u
MPUSOHOMEMPUUECKOMY KPY2y
APOCMeNuUx mpueoHOMempu4ecKux
VPAGHeHUll, NPUMEHEHU0 0OUUX

Memooo8 peuteHus ypasHeHull
(npusedenue K IUHEUHOMY, KBAOPAMHOMY,

Memody PA3N02HCEHUA HA MHOJMCUMENU,




MHOXKHTEJH, 3aMCHbI IEPEMEHHOMN ) TIPH
pELICHUH TPUTOHOMETPUIESCKUX
ypaBHEHHI; YMEHHIO OTMEYaTh Ha KPyTe
pelieHus POCTEHITHX
TPUTOHOMETPUIECKHUX HEPABCHCTB,
03HAKOMIICHHIO C TIOHSTHEM OOPaTHBIX
TPUTOHOMETPUUECKUX (DYHKIHIT; N3YUCHHIO
ompeieNieHnii apKCUHyca, apKKOCHHYCa,
apKTaHT€HCA YMCIIa; H300PAKCHHUIO Ha
CIUHUYIHON OKPY)KHOCTH; TPUMEHCHHUIO
[IpU pEIIEHUN YPAaBHEHUH.

B nosceonesnoii srcuznu u npu uzyyenuu
Opyaux npeomemoas:

HCITIOBb30BaTh OCHOBHBIC MOHATHS

TPUTOHOMETPHUHU JIA OINMUCAaHHA PCAJIbHBIX
MPOLECCOB U SIBICHUM.

3AMeHbl NnepeMeHHOl) npu peueHul
MPULOHOMEMPUYECKUX YPABGHEHULL, YMEHUIO
ommeyams Ha Kpye peuieHus: nNpoCcCmeuuux
MPULOHOMEMPUUECKUX HEPABEHCMS;
O3HAKOMIEHUIO C NOHIMUEM 0OPAMHBIX
MPUSOHOMEMPUYECKUX DYHKYULL, U3YUEHUTO
onpedeneHull apKcuHyca, apkKOCuHyca,
APKMAH2eHca Yucua, u300paxceHuro Ha
€OUHUYHOU OKPYIHCHOCIU, NPUMEHEHUIO
npu peuleHul ypasHeHuil.

B nosceounesnoii srcuznu u npu uzyyenuu
Opyaux npeomMemos: UCHOIb308aMb
OCHOBHbIE NOHAMUS MPUSOHOMEMPUU

0151 ONUCAHUSL PEAIbHBIX npoyeccos u A61eHull.

DyHKIUH,
HX CBOJiCTBa
u rpapuku

OrmepupoBaTh MOHATHSIMH:

[IEPEMEHHOM, MPUMEPAMU 3aBUCUMOCTEMN
MEK1y epeMeHHBIMU. Tpaduka,
MPUHAATICKHOCTH TOYKH rpaduKy QyHKINY;
OTIPEICIICHHIO 110 PopMyJie MPOoCTeHIeH
3aBHCUMOCTH, BHJIA ee Tpaduka;
BBIpKEHHIO 110 (hopMyIie 0 JHON
MIepeMEHHOH Yepe3 Ipyrue; 03HAaKOMIICHHIO
C ompeenaeHueM QyHKINH; HAXOXKICHUIO
obnacTy orpezeeHus U 00JIacTy 3HaYeHHI
(YHKIIMY; 03HAKOMJICHUIO C IIPEMEPaMU
(YHKIIMOHAIBHBIX 3aBUCUMOCTEN B
peabHBIX TPOIIECCax U3 CMEKHBIX
JVCIIUTUTNH; TOCTPOCHUIO M YTEHHIO
rpadukoB QYHKINH; UCCIICTOBAHH 10
(YHKIINY; BBITIOJHEHHIO MTPpeoOpa3oBaHmii
rpaduka GyHKINH; N3y4eHUIO TOHATUS
oOpatHOl (pyHKIMH, ONIPEICIICHAIO BH/IA

Y TIOCTPOEHUIO rpaduka oOpaTHON

(hyHKITNH, HAX0XICHUIO €€ 00JIacTH

orpenesieHus U 00JacTH 3HaYeHU .
MPUMEHEHHUIO CBOMCTB (DYHKLUH IpH
HCCIIEIOBAHUN YPaBHEHUN U pELIEHUH
3aJ1a4 Ha SKCTPEMYM; 03HAKOMJICHHIO C
MOHSATHEM CIIOKHON (YHKIMH; BEIYUCICHUIO
3Ha4YeHUH QyHKIMIH IO 3HAYCHHIO
apryMeHTa; OIPEAEICHUIO 10JI0KEHHS
TOYKHM Ha TpaduKe Mo ee KOOpIuHATaM H

Ha000pOT; UCIIOTH30BAHUIO CBOHCTB
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Onepuposamsv NOHAMUAMU:

3a6UCUMOCIb BENUYUH, PYHKYUS, APSyMeHMm

U 3HaueHue hyHKyuu, ob1acms onpeoenreHus u
MHOJICECMBO 3HaAYeHUll PyHKYUU, 2papux
3a8uUcCUMOCmu, epapux GyHKyuu, HyIu
@yHKYULU, NPOMEICYMKU 3HAKONOCMOAHCMEA,
6o3pacmanue Ha YUcI080M NPOMEICYNIKe,
VObl6anue Ha YUCTOBOM NPOMEdICYMKe,
HaubobUee U HauMeHbulee 3HaYeHue
@DYHKYUU HA YUCTOBOM NPOMENCYMKE;
nepuoouieckas QyHKyus, nepuoo, YemHas u
Heuemnas QyHKYuY, onepuposams
NOHAMUAMU: NPAMAS U 0OpamHas
NPONOPYUOHANLHOCMb, TUHEUHAS,
K6aO0pamuyHas, 102apupmuieckas u
noxasamenvHas GyHKyuu,
mpueoHoMempuiecKue QYHKyuu,

onpeoeniame 3Ha4eHue QYHKYUU no 3HAYeHUuIo
apaymeHma npu pasiuyHelx Cnocobax 3a0aHus

dyHKyuU; cmpoums epapuru U3y4eHHbIX

@dyHukyuil; onucvlieams no epapuxy u 6
npocmenuiux cyyasx no gopmyne

noseoenue u ceolcmea GyHKyuil, Haxoo0ums
no epaguxy yuxkyuu Hauborvuue u
HauMeHbuue 3HA4eHUs;, CMpoUms ICKU3
epaguka Gynryuu, yoosremsopsarowell
npueedeHHoMy HAbopy YCaA08uUll (NPOMeICymKu
803pacmanus/yovieanus, sHavenue QyHKyuu

8 3a0aHHOLL moukKe, mo4Ku 3Kcmpemymose,




dbyHKIMA 111 CpaBHEHHSI 3HAYCHHMA
cTerneHel u morapu(MoB; TOCTPOSHHUIO
rpauKOB CTENECHHBIX U JIOTApU(HMHICCKHX
(YHKLUI; pelIeHHI0 TOKa3aTeNbHbIX U
Jorapu(MUYECKUX YPaBHEHUH H
HEPaBEHCTB M0 U3BECTHBIM aJITOPUTMAM.
03HAKOMIICHHIO C TIOHSITHEM HEPEPHIBHOM
MEPHOAMIECKON (DYHKITUH, NCTIOTB30BAHUIO
CBOMCTB CHHYCa M KOCHHYCa, TIOCTPOSHHIO
WX rpauKoOB; 03HAKOMIICHHIO C ITOHITHEM
TapMOHHYECKUX KOJIEOaHUH U IPUMEpaMH
TFapMOHUYECKUX KoJIeOaHH TSl OTIMCAHUS
MpoIecCOB B U3UKE U APYTHX 00JIaCTAX
3HAHMsI; 03HAKOMJICHUIO C TIOHSITHEM
Pa3pbIBHOM MEePUOAMYECKON DYHKITUH,
WCTIONTF30BAaHUIO CBOMCTB TAHTEHCA U
KOTaHTEHCa, MOCTPOCHHUIO UX TPapUKOB;
MIPUMEHEHHUIO CBOMCTB (DYYHKITHH JIS
CPaBHEHUS 3HAYCHUN TPUTOHOMETPHIECKUX
(GyHKUIUH, peleHns] TPUTOHOMETPUIECKUX
ypaBHEHHUH; MMOCTPOSHHIO TPapUKOB
00paTHBIX TPUTOHOMETPUUYECKUX (DYHKIUH 1
OTIPEICIICHHIO 0 TpariKaM X CBOMCTB;
BBHITTOJIHEHHIO TTPeo0pa3oBanHus rpadukoB
B nosceounesnoii srcusnu u npu uzyyeHuu
Opyaux npeomemoas:

OTIPEETISATH 10 rpadrKaM CBOICTBA
pEeaNBHBIX TPOIECCOB U 3aBUCHMOCTEH
(HauOoOJIBIIIME U HAMMEHBIIINE 3HAYCHHMS,
MTPOMEXYTKH BO3paCTaHUsl U yObIBAHHUSA,
MPOMEKYTKH 3HAKOMIOCTOSTHCTBA U T.I1.);

HWHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOH IPAKTUYECKOU CUTYALMH.

aAcuUMnNmMomyl, Hyau QYHKYUuY u m.o.); pewans
VpasHeHust, Rpocmeniuiie CUcmembl
VPasHeHUll, UCNONb3YS CBOUCMBA YHKYUL U
ux epaguxos.

B nosceounesnoti socusnu u

npu u3yuenuy Opyux

VUEeOHLIX NPeOMEMOs:

onpedensimb no epaguKkam u UCNOIb308ANb
07151 peueHust NPUKIAOHBIX 3a0a4 PeanbHblX
npoyeccos u 3agucumocmeti (HauboabuiLe U
HAuUMeHbUUe 3HAYEeHUs], NPOMEICYMKU
603pacmanus u yovleanus GyHKyuu,
NPOMEINCYMKU 3HAKONOCHOSHCMEA,
acumMnmomol, nepuoo u m.n.);
UHMEPNPEmupo8ams C8OUCMEA 8 KOHMeEKCme
KOHKPEeMHOU NPAKMU4eCKol CUmyayuu;
onpedensimp no pagurkam npocmenuiue
Xapaxmepucmuky nepuooUdecKux npoyeccos
6 buonocuU, SKOHOMUKE, MY3bIKe, PAOUOCES3U,

u Op. (amnaumyoa, nepuoo u m.n.)

Haugaaa
MAaTEeMAaTHYeCKOI0
aHaAJIN3a

OmnepupoBath MOHATHUSIMU:
MpeJiel MoCIeI0BaTEebHOCTH, PsIJl Ha

[IpUMEPE BBIUUCIICHUS] CYMMBI

0ECKOHEYHO YOBIBAIOIICH reOMETPUYECKOM
MIPOTPECCUH; TPOU3BOAHASA (HYHKLIUH B
TOUKE, KacaTelbHast K TpaQuKy QyHKIINH,
npou3BogHAas QYHKINH; ONPEAEISTh
3Ha4YeHHE MPON3BOAHON (PYHKINN B TOUKE
1o N300paKEHUIO KacaTenbHO! K Tpaduky,
MPOBEJICHHOW B 3TOW TOYKE; peliaTh

HECJIOKHBIC 3aJa4X Ha IPUMECHCHUC CBA3U
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Onepupoéamv NOHAMUAMU:
nPOU36800HAs1, KACAMENbHASA K 2PAPUKY

yHryuu, npoussooHas QyrHKyuu;

BLIYUCTIAND NPOU3BOOHVIO OOHOUNECHA,
MHO20YNEHA, KBAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL DYHKYUU, GLIYUCTAND
NPOU3BOOHbIE INEMEHMAPHBIX QVHKYULL U UX
KOMOUHAyul, UCHOIb3YA CNPABOYHDIE
Mamepuanvl, UCCIe006aAMb 8 NPOCEUUUX
CAYHAsAX QYHKYUU Ha MOHOMOHHOCHD,

Haxo0umov HauboIbLUUE U HAUMEHbULLE




MEXIy IPOMEKYTKaMH MOHOTOHHOCTH U
TOUYKaMH dKCTpeMyMa (PyHKIMHU, C OTHON
CTOPOHBI, U IPOMEKYTKAMHU
3HAKOIOCTOSHCTBA U HYJISIMU
MPOU3BOJHOM 3TOH (QYHKIMH — C IPYTOM.
O3HaKOMJICHUIO C IOHSITHEM YUCIIOBOM
HOCJIEI0BATEILHOCTH, CIIoco0aMu ee
3aJ]aHus1, BBIYMCICHUSIMU €€ WICHOB.
Pemrate 3amaun Ha npuMeHeHHe (HOPMYIIBI
CYMMBI O€CKOHEYHO yObIBaromien
TreOMETPUUYECKON MPOTPECCHH.
O3HaKOMJIEHHIO C MIOHATHEM IPOU3BOAHOM,
(OpMyYNHPOBaHHIO €€ MEXaHMUYECKOTO U
reOMETPUUYECKOI0 CMBICTA, U3YUEHHUIO
JITOPUTMAa BBIYUCICHUS IPOU3BOAHON Ha
MpUMepe BBIYUCICHUS] MTHOBEHHOM
CKOPOCTH U YTJIOBOTO KodduimenTta
kacaTtenbHOU. COCTaBIATh ypaBHEHUE
KacaTenbHOH B o0mieM Buje. [IpumensTs
npaBwia audhepeHIMpoBaHus, Ta0IHIIBI
MIPOM3BOJHBIX 3JIEMEHTAPHBIX QYHKLUI
s nuddepeHIupoBaHus QyHKINH,
COCTaBIICHHS yPaBHEHUS KacaTelbHOU.
[IpoBenenuo ¢ NOMOIIBbEO TPOU3BOJHOM
uccnenoBanus GyHKIUH, 3a1aHHON
(hopMyIIOii, yCTAaHOBIICHUIO CBSI3U CBOWCTB
(YHKIMY 1 IPOU3BOIHOM O MX Tpadukam.
[IpuMeHeHuI0 TPOU3BOAHON ISl PELICHUS
3a]a4 Ha HAaXOXK/IEHUE HAHOOJIBIIETO,
HaMMEHBIIIEr0 3HAYCHUS 1 HA HAXOXKCHUE
sKcTpeMyMa. O3HaAKOMJICHHUIO C TOHATHEM
HHTErpana 1 rnepsoodpasHoi. MzyueHuro
MpaBuIa BEIYUCIICHNUS TIEPBOOOPA3HO 1
teopembl Hetorona—JIeitOHma.

Pemenuto 3ana4d Ha cBsA3b IEpBOOOPA3HOI 1
ee MMPOU3BOTHOMN, BEIYUCICHHIO
epBOOOpa3HOM I JaHHOH PyHKIINH.
Pemenuto 3ana4 Ha npUMEHEHNE HHTErpaia

JUTS BEIYUCIIEHHS (PU3NYECKUX BETMYUH H
JIonIaaei.

B nosceonesnoii scuznu u npu uzyuenuu
Opyaux npeomemoas:

MOJB3YsCh TpaduKkaMu, CpaBHUBATD

CKOPOCTH BO3pacTaHus (pocTa, MOBBIIICHUS,
YBEJIMUYEHHSA U T.I1.) WJIM CKOPOCTH YOBIBaHHUS
(mameHus, CHWKEHHS, YMEHBIICHNS U T.11.)
BEJIMYMH B peabHBIX MPOIECCaX;
COOTHOCHUTH I'paMKH peajibHbIX IPOLIECCOB
¥ 3aBUCUMOCTEH C UX OIUCAHUSIMH,
BKJIFOUAIOUIVMH XapaKTEPUCTUKU CKOPOCTH

nu3MeHeHus (OBICTPBIN POCT, IIIaBHOE
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3HAYeHUst PYHKYULL, Cmpoums 2papuxu
MHO2OUTICHO8 U NPOCMEUUUX PAYUOHATILHBLX
GyHKYUIL ¢ uCnoav308aHUemM annapama
Mamemamuiecko2o aHaiusa.

B nosceoneenoii orcusnu u

npu u3yHeHuU Opyeux yYueOHvix npeomMemos:
peutams NPUKIAOHbIe 3a0ayu U3 OUOI02UU,
QusuKy, Xumuu, IKOHOMUKU U OPY2UX
npeomemos, Céa3aHHble C UCCIe008AHUEM

xapakmepucmuk pealbHblX npoyueccos,
HaxoxcoeHuem HauboIbUIUX U HAUMEHbUIUX

3HatteHmZ, CKopocmu U YCKOpeHust u m.n.;
uHmepnpemupoeantb nojay4eHHnble pe3yjibmamal




TTOHIKCHHE | T.I1.); UCIIOIB30BaTh TpaduKu
pealbHBIX TPOIIECCOB JIJISI PEIICHHUS
HECIIOHBIX IPUKITAHBIX 33/1a4, B TOM
qrcyIe ONpeJielisis 0 rpaduKy CKOPOCTh
XO07a mporiecca.

YpaBHeHus u
HEepaBeHCTBa

OmnepupoBaTh NOHATUSIMHU:

MpOCTENIINEe KOPHU alnredpanyecKux
YpaBHEHUH; UCCIEIOBAHUS YPABHEHUN

U CUCTEM ypaBHEHUI; TEOPHUS
PaBHOCHUIIBHOCTH YpaBHEHHUH U €€
npumeHenue. [ToBropenue 3anucu pereHus
CTaHJapTHBIX YpaBHEHU, IPUEMOB
npeoOpa3oBaHus ypaBHEHU 1JIsl CBEICHHUS K
CTaHJIapTHOMY ypaBHeHHIO. Penienuro
pauMoOHaIbHBIX, HPPALIMOHAIBHBIX,
MIOKa3aTeIbHBIX U TPUTOHOMETPHUYECKUX
ypaBHEHUH U cucTteM. Vcnonb30BaHUIO
CBOMCTB U TpauKOB (PYHKIIMH IS pelIeHUs
ypaBHEHUI. PerieHno cucteM ypaBHEHHUM €
MPUMEHEHUEM Pa3JInIHBIX CIIOCOOOB.
O3HaKOMJIEHHIO ¢ OOIIMMH BOIIPOCAMH
pelIeHrs] HEpaBEHCTB U C UCTIOIb30BaHUEM
CBOMCTB U TpaduKOB PyHKINN TpH
peuieHnu HepaBeHCTB. PeneHuto
HEPaBEHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHUEM Pa3JInYHBIX CIIOCOOOB.
[IpumeHeHn0 MaTEMaTUYECKHX METOAOB
JUTS peIIeHUs COAeP KaTeIbHbBIX 3a/1a4 U3
Pa3MYHBIX 00JacTell HAYKH U MPAKTHKH.
HuTepriperupoBanre pe3ynbTaToOB ¢ yYETOM
peanbHBIX OrpaHuueHuid. Pemars
JMHEWHBIE YPaBHEHHS U HEPABEHCTBA,
KBaJpaTHbIE YpPaBHEHUS; peIaTh
JorapupMUIEcKue ypaBHEHHs BUIa
loga(bx+c)=d wu npocreiinime
HepaBeHCTBa Bua 10g a X < d; pematsb

TI0Ka3aTe/bHbIE ypaBHEHHs, Bua a™ = d

(rme d MOYKHO MPEICTaBUTH B BHIIC

CTEIIEHH C OCHOBAaHHUEM @) U MPOCTeHIIIe
HepaBeHcTBa Bujia a° < d (rae d MoxHO
npeacTaBuThb B BUAC CTCIICHU C OCHOBAHHUEM
a); IPUBOAUTH HECKOJIBKO ITPUMEPOB
KOpHEH pocTerero
TPUTOHOMETPUYECKOTO YpaBHEHUsI BUAA:
sinx=a,cosx=a,tgx=a,ctgx =a,

r7ie 8 — TabNnuYHOe 3HAYeHNE
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Pewams payuonanvnuvle, noxazamenvhvie u
Jloeapughmureckue ypasHeHus U HepaseHCcmaa,
npocmeuiuiue UppayUoOHaIbHbIe U
MpU2OHOMempuyecKue ypasHeHus,
HepageHcmea U ux CUCmemspl; UCNOIb308aMb
MemoObl peuieHus: ypasHeHull (npuseoerue

K 8UOY «NPOU3BEOeHUe PAGHO HYTIO» UTU
«HACMHOE PABHO HYTIO», 3aMEHA NEPEMEHHDBIX),
UCNOIL308AMb MEMOO UHMEPBALO08 05
peulenus HepaseHcma, UCHOIb308aMb
epaguueckuii Memoo 01 RPUOTUNCEHHO20
peutenus ypasHeHUll U HepageHCcmae;
u3006padicamv Ha MPULOHOMEMPUUECKOLL
OKPYHCHOCTNU MHONHCECEO PeUleHU
nPOCMEUUUXx mpueoHOMempuieckKux
VPaBHeHUll U HEPABEHCMS, BLINONHAMb OMOOP
KOpHell ypasHeHUuli Uiy peueHull HepaseHcmae 8
coomeemcmeul ¢ OONOJHUMENbHbIMU
VCA0BUAMU U 02PAHUHEHUAMU.

B nosceounesnoii sicuznu u npu uzyyenuu
Opy2aux yueOHvIX NPEeOMemos:

COCMAasAms U peuiams YpasHeHusl, CUCINeMbl
VPAasHeHUli U HepaseHCmed npu peuleHul 3a0ay
Opy2ux yyeOHvIX NPeoMemos, UCHOIb308AMb
VPasHeHus U HepaseHCcmaa 01 NOCIMPOEHUA U
UCCNe008aHUL NPOCMENUUX MAMEMATNUYECKUX
MoOenell peanbHblX CUmyayuil uiu
NPUKIAOHBIX 3a0al; YMemb
UHmMepPNPemupo8ams NOJYUeHHbI npu
peutenuy ypasHenus, HepaseHCmed Ui
cucmemvl pe3yibmam, OYeHU8amsy e2o
npasoonooodue 8 KoHmekcme 3a0aAHHOL

PeanbHOl cumyayul Uiy NPUKIaoHoul

3a0auu.




COOTBETCTBYIOIIEH TPUTOHOMETPHUUECKOM

dhyHKIHN.
B nosceounesnoti ocusnu u npu uyyenuu
Opyaux npeomemoas:

COCTAaBJIATH U PCHIATH YPABHCHUA U

CUCTEMBI YPaBHEHUH TPH pEIICHUN
HECJIOKHBIX MPaKTUYECKUX 3a7ad.

IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

OnepupoBaTh MOHATUSIMHU:

TOYKa, MPsIMasi, INIOCKOCTh B IPOCTPAHCTBE,
napajiebHOCTh U MEePIEeHANKYISIPHOCTD
MOPSAMBIX U TUIOCKOCTEH; pacro3HaBaTh
OCHOBHBIE BUIbI MHOT'OIPaHHUKOB(IIPHU3Ma,
MUPaMHA, IPSIMOYT OJIBHBIN
napajuresienues], Ky0); n3oopaxars
n3ydaemble GUTYPHI OT PYKH U C
MPUMEHEHUEM MIPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB; JIeTIaTh (BEBIHOCHBIE)
IUTOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX
00BeMHBIX (PUTYD: BUI CBEPXY, COOKY,
CHM3Y; U3BJIEKaTh HHPOPMALHIIO O
MPOCTPAHCTBCHHBIX TCOMETPHUYCCKUX
¢urypax, npeICcTaBICHHYIO Ha YepTeKax U
PHUCYHKaXx.

JlokazaTensCTBY MPU3HAKOB B3aMHOTO
PAacCIIOJIOKCHUA MMPAMBIX U MJI0CKOCTEH.
PacniozHaBanMIO Ha YepTexax U MOJCIAX
Pa3NUYHBIX CIy4YaeB B3aUMHOTO
PAacIoIOKEeHHS NPSAMBIX U IIIOCKOCTEH
DopMyIHPOBAHUIO ONIPENETICHUM,
[IPU3HAKOB U CBOWCTB NapajlIEIbHbIX U
HNEPIEHAUKYIISPHBIX IIIOCKOCTEH,
JBYI'PaHHBIX U JMHEHHBIX YIJIOB.
BrInonHeHno NoCTpOEHUS YIJIOB MEXAY
OPSMBIMH, IPSIMOM U TJIOCKOCTBIO, MEXKILY
IUIOCKOCTSIMH IO OITMCAHHUIO U
pacro3HaBaHUIO UX Ha MOJETISIX.

IIpuMeHeHnIO IPU3HAKOB U CBOWCTB

PaCTONIOKEHHS TIPSIMBIX U TNIOCKOCTEH
MIpH PEIIeHUN 3a/1a4.

N3o0pakeHnto Ha pUCYHKAX U
KOHCTPYHPOBAHHIO HAa MOJEIISX
MIEPIIEHINKYIISPOB U HAKIIOHHBIX K
IJIOCKOCTH, TIPSIMBIX, TapajlIeIbHbBIX

IIJIOCKOCTEW, YTII0B MEXy NPSIMON U
IUIOCKOCTBIO U 000CHOBAHMIO TIOCTPOCHHUS.
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Onepupoeamb NOHAMUAMU.

mouKa, npsiamast, njilOCKOCmbv 6 npocmpancmaee,

napanierbHoCmsy U NePReHOUKYIAPHOCHIb

NpAMbBIX U I’UZOCKOCmeZZ,' npuUmMeHims ons

peuteHus 3a0au ceomempudeckue d)al{mbl, eciu

VCA08UsL NPUMEHeHUs 3A0aHbl 8 A6HOU hopme,

O0enams (8bIHOCHbLIE) NIOCKUE HEPMEINCU U3
PUCYHKO8 00beMHbIX (hucyp, 8 mom wucie
pucosamu 8uU0 ceepxy, cOOKY; UzeneKamo,

U UHMEPNPEMUpPo8ams UHDOPMAYUIO O

2eomMempuieckux uzypax, npeocmagneHuyIo

Ha yepmedsicax, onucovleamv 63dumMHoe
PACNONI0dHCERUE NPAMBIX U niockocmeli 8

npocmparncmee.




Pemenwnro 3a1a4 Ha BEIYUCIIEHUE
TeOMETPUYECKUX BETMYUH; OMTUCHIBAHUIO
PACCTOSIHUS OT TOYKH JIO TNIOCKOCTH, OT
MPSIMOM JIO TUTIOCKOCTH, MEXITY
IJIOCKOCTSIMH, MEXKITY

CKPEIUBAIOITUMUCS MTPSMBIMU, MY
MIPOM3BOIBHBIMH (PUTypamMH B
MIPOCTPAHCTBE; (HOPMYTHUPOBAHUIO
OCHOBHBIX TEOPEM O PACCTOSIHHSIX;
BBIYHCIICHHUIO PACCTOSIHHNA B IPOCTPAHCTBE;
O3HAKOMJICHUIO C ITOHITHEM
MapauIeIbHOrO TPOSKTUPOBAHYSI U €0
CBOMCTBaMU; (hOPMYJTUPOBAHUIO TEOPEMEI O

IJIOIIA U OPTOTOHAIBHON MPOEKIINH
MHOTOYTOJIbHUKA.

Koopannars! u

OrnepupoBath MOHSATUEM:

Onepupoeamb NOHAMUAM.

BEKTOPbI JICKapTOBBI KOOPIUHATHI B IIPOCTPAHCTBE. 0exapmosbl KOOPOUHAMbL 8 RPOCMPAHCIIEE,
HaxoauTh KOOpAMHATHI BEPIIUH Kyba 1 8EKMOp, MOOYIb 6eKMOPA, PABEHCMEO
OPSIMOYTOJIEHOTO TTapaJUICIICITUIE/Ia; BEKMOPOB, KOOPOUHAMbL 6EKIMOPA, V2Ol
O3HaKOMJICHHIO C TIOHATHEM BEKTOPA; MeAHCAY BEKMOPAMU, CKATPHOE NPOU3BEOCHUE
HAaXO0XJICHUIO KOOPIHUHAT TOYEK; 6EKMOPOB, KOJLIUHEAPHBLE 6EKMOPbL;
HAaXOKJICHUIO YPaBHEHHI OKPYKHOCTH, HAX00UmMb paccmosHue mencoy 08ymsi
cepsl, IIOCKOCTH; BEIYUCIEHHUIO MOYKAMU, CYMMY 6EKMOPOE8 U NPOU3EEOCHUEe
PacCTOSHHUI MEXYy TOYKAMH; U3Y4EHHIO BEKMOPA HA YUCTIO, Y20l MeNHCOY BEKMOPAMU,
CBOWCTB BEKTOPHBIX BEJINYHMH; IPABHIAM CKasIpHOe npoussedenue, packiaobléants
pasoXKeHHst BEKTOPOB B TPEXMEPHOM BEKMOP NO 08YM HEKOJIUHEAPHBIM 6EKIMOPAM;
NPOCTPAHCTBE, MPABHIAM HAXOXKICHUS 3a0a6amv NIOCKOCb YPAGHEHUEM 8
KOODJMHAT BEKTOpa B IIPOCTPAHCTBE, 0eKapmogoil cucmeme KOOPOUHAM,
npaBUIaM JIEHCTBHI C BEKTOPAMH, peuiams npocmetiuue 3a0a4u 66e0eHuUeM
3aJIaHHBIMH KOODP/IMHATAMH; 6eKmMopHo20 basuca.

NPUMEHEHHIO TEOPHMH TIPU PELIEHHUH 3a/1a4
Ha JIEHCTBHSA ¢ BEKTOPAMU; U3YYEHHUIO
CKaJIIPHOTO MIPOU3BEIEHHS BEKTOPOB,
BEKTOPHOI'O YPaBHEHUsI IPSAMOM 1
[UIOCKOCTH; IPUMEHEHUIO BEKTOPOB ISt
BBIYMCIIEHHS BEJIMYUH YIJIOB U PACCTOSHHI.
MHororpaHHuku Pacrio3HaBaTh OCHOBHBIC BHJIBI Bnaoemos cmanoapmuoil kiaccugurayuetl

MHOTOI'PaHHUKOB (IIpU3Ma, NUpamMu/a,
MPSAMOYTOJIEHBIN Mapajuienenunes, Kyo);
HaXOJUTH IO AN TTOBEPXHOCTEN

HpOCTeﬁH.IPIX MHOT'OTPaHHUKOB;
CTPOUTH CCYCHUA MHOT'OI'PAHHUKOB.

B nosceonesnoti scuznu u npu uzyueHuu

Opyaux npeomemoas:
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NPOCMPAHCMBEHHBIX ucyp (nupamuosl,
npusMbel, napaiienenuneosl), COOMHOCUMb
naowaou nogepxHocmetl mei 0OUHAKOBOU

Gopmul paznuunozo pasmepa; oyeHusams

Ghopmy npasuIbHO20 MHO20SPAHHUKA NOCTe
CNu108, cpe306 U m.n. (onpeoensims

KOUYeCmeo 6epuiun, peoep u epanei




COOTHOCHUTH a0CTPAKTHBIE TEOMETPUIECKIIE
MOHSTHSA U (HaKTHI C peaTbHBIMH

JKU3HEHHBIMH 00BhEKTaAMU U CUTyallusAMMU.

HOMYYEHHBIX MHO20SPAHHUKOB)

B nosceoneenoti scuznu u npu uzyyenuu
Opy2ux npeomemos:

HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX

TeOMETPHYECKHUX (PUTYD IJIS peIeHHs
TUIOBBIX 3a/1a4 IPAKTUYECKOTO COAEPIKaHMS.

Tenan
NMOBEPXHOCTH
BpalleHUus

O3HaKOMJIEHHUIO C BUAAMH TeJl BpAILLEHUS;
(hOpMyNHPOBaHUIO UX ONIPEAEICHUN U
CBOWCTB; (POPMYITHPOBAHUIO TEOPEM O

CEUCHHH 111apa TIIOCKOCTHIO U IIOCKOCTH,
KacaTelIbHOH K cdepe; N300paKeHUIO T
BpAIllCHHs, HX Pa3BEPTKH, CCUCHHUSI;

HaX0XIEHUIO AIIEMEHTOB U IIOMaAeH
MOBEPXHOCTEN TeJ BpalleHus

B nosceonesnoii srcuznu u npu uzyyenuu
Opyeux npeomemos:
HCIIOJIb30BaTh CBOMCTBA TEJ BPAIICHHS IS

pELICHUs THITOBBIX 3a/1a4 MPAKTHYECKOTO
COZIepKAHUSL.

0gradenuio NOHAMUAMU Mea 8PAUEHUs.
(yununop, KoHyc, wap u cpepa), ux cevenus
U YMEHUIO NPUMEHSAMb UX NPU PeuleHuu 3a0ay,

HAXO0NCOEHUIO DJIEMEHMO8 U NI0WaAdell
noeepxHocmell meil 6PAueHUs.
B nosceouneesnoti srcuznu u npu uzyyenuu

Opy2ux npeomemos:

UCNOJIb308AMb CEOUCMBA Mel epawieHus ons
PpeuteHuUst munoevlx 3a0ay npakmuieckozco

cooepoicansl.

HN3mepenus B
reoMeTpuu

O3HaKOMIIEHHUIO C ITIOHATHUAMU 00BbEMA,
aKCHOMaMH ¥ CBOHCTBAMH; BBIYHCIICHUIO
00BEMOB ITPOCTPAHCTBEHHBIX TEI;
YMEHHIO IPUMEHSTh HHTETPATbHYIO
(hopMyITy U BEIYHCICHHUS 00BEMA.

B nosceonesHoil dcusnu u npu u3yveHuu
Opy2ux npeomemoas:

HCTIONB30BaTh (hOpMYIBI 00BEMA st

pellIeHHS THUIMOBBIX 337124 MPAKTHIECKOTO
COZIepIKAHUSL.

Ymenuio npumensmo popmynst 065emo8
npu pewenuu 3a0a4, RPUMEHsING UHMEe2Pal
0151 BbIMUCTCHUSL 00DEMOB Mel 6PAUYECHUSL.
B nosceoneenoii srcusnu u npu uzyyenuu
Opy2aux npeomemos:

UCNONIL3068aMb YOPMYIbL 00BEMA 015
PeuleHust MUnogulx 3a0ay NPAKMuULecKo2o

CO0epIxHCanusl.
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YYEBHO-METOAMYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE

[TPOI'PAMMBI YUEBHOTI'O ITPEAMETA

OcBoenue mporpammbl y4eOHOTo mpenmeTra «MaremaTuka» 00ecIedeHo
HalIM4ueM B TNpodeccHoHanbHON 00pa3oBaTeNbHON OpraHu3alu  y4eOHOTO
KaOMHeTa, B KOTOPOM UMEETCS BO3MOKHOCTh ~ CBOOOJHOTO AOCTYH B MIHTEpHET BO
BpeMs yueOHOTO 3aHITHS U IEPHOJ] BHEAYTUTOPHOM IEATEIbHOCTH.

[Tomemenne kaOuHeTa  yaoBieTBOpsieT TpeOoBaHusM  CaHUTapHO-
snuaeMuoNorndeckux npasuil U HopmaTtuBoB (CanlluH 2.4.2 No 2821 - 10) u
OCHAII[CHO THIOBBIM O0OPYIOBaHHEM, YKa3aHHBIM B HACTOSIIUX TPeOOBaHUSX, B
TOM YHUCJIE CIEUUAIU3UPOBAHHOW ydyeOHOW MeOenbl0 M CpeAcTBAMU OOYyYEHHS,
JOCTaTOYHBIMU NIl BBINOJHEHUS TpeOOBaHMM K  YPOBHIO IOJATOTOBKU
00yJarommxcs.

B kabunere wumeercs MyJbTUMEIUITHOE O0OOPYJOBAaHMUE, MOCPEICTBOM
KOTOPOTO YYacCTHHKH 00pa30BaTENIbHOTO TIpollecca MOTYT TMPOCMAaTPUBATH
BU3YalbHYI0O  HMH(POpMAIMI0O 1O MaTeMaTHKe, CO37aBaTh  MPE3CHTAINH,
BUJICOMATEPHAIIbI, UHBIE TOKYMEHTHI.

B coctaB  y4eOHO-METONMYECKOTO M MaTepHAIbHO-TEXHUYECKOTO
oOecrieueHus MporpaMmMbl yaeOHoro npeameta «MaTtemMaTukay BXOIST:

. MHOTO(YHKIIMOHATLHBIN KOMIUIEKC TIPETo1aBaTerIs;

. HarJIsiAHbIE TTOCOOMST (KOMIUIEKTHI Y4EOHBIX TaOJHIl, TJIaKaToB,
MOPTPETOB BHIIAIOIINXCS YICHBIX-MATEMATHKOB U JP.);

. UH(OPMAITMOHHO-KOMMYHUKATHBHBIC CPECTRA;

. AKPaHHO-3BYKOBBIE MOCOOUS;

. KOMIUJIEKT TEXHUYECKON JTOKYMEHTAIMHM, B TOM YHCIIE IMacriopTa
Ha cpencTBa OOy4YeHHMs, MHCTPYKIHUM IO WX HCIHOJIb30BAHUIO M TEXHHUKE
0e30I1aCHOCTH;

. OubMoTeuHbIN (HOHI.

B Oubnuoreunnli ¢GoHA BXOAAT Y4YEOHHMKH, YYEOHO-METOAMYECKUE
kommuiekTtel  (YMK), oOecneuuBaronme OCBOEHHE YYEOHOM JUCIUIUIMHBI
«Maremaruka: anareOpa ¥ Hayaja MaTE€MaTUYECKOTO aHaIM3a; TEOMETPUSY,
PEKOMEHIOBAaHHBIC WJIM JTOMYIICHHBIE JIJIT UCTIOJB30BaHUS B MPOQPECCHOHAIBHBIX
00pa3oBaTeNbHBIX OpPraHU3AlUAX, PEATU3YIONUX 00pa30BaTEIbHYIO MPOTPAMMY
cpeaHero oobmero oOpaszoBanus B mpenenax ocBoeHus OIIOIT CIIO na Gase
OCHOBHOTO 00111eTO 00pa30BaHUsI.
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bubnuoteunbiii PoHI  TOMOJIHEH SHIMKJIONEAUSIMH, CIIPAaBOYHUKAMHU,
HAYy4YHOM, HAYYHO-TIOMYJIAPHOM U APYTOU JINTEPATYPOU TIO MATEMATHUKE.

B nponecce ocBoeHus mporpaMmsel yd4eOHOro npeamera «MaTemaTukay,
oOyJaromuecs: UMEIT BO3MOKHOCTD J0CTyna K DJIEKTPOHHBIM Y4eOHBIM
MaTepuajgaM MO MaTeMaTHKe, HMEIONIMMCS B CBOOOJHOM JOCTyIE€ B CETU
HNuTepHeT (37EKTPOHHBIM KHUTAM, IPAKTUKYMaM, TeCTaM U Jp.).
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