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[TOJACHUTEJIbHAA 3AIIMCKA

PaGouas nporpamma pa3paboTaHa Ha OCHOBE:

— TpeboBanniit PI'OC cpeanero obmiero odbpazoBanus, ¢ yuetom [IpumepHoit
OCHOBHOM 00pa3oBaTeNbHOW MPOTPaMMbI  CpPEeIHEro oOIIero oOpa3oBaHUs,
0JI00peHHON penieHreM (penepaibHOro yueOHO-METOIUYECKOro OOBEAMHEHUS 110
obmemy oopazoBanuio (mpotokos Ne 2/16 ot 28 utons 2016 r.)

— IlpumepHoif mporpaMmbl 0011€00pa30BaTENbHON y4EOHOU AUCIUTIIUHBI
«MartemaTtuka: anrebpa W Hadyala MaTeMaTHYECKOTO aHAlM3a; TCOMETPHsI»
(manee «Marematuka) I TIpoeCCHOHANBHBIX ~ 00pa3oBaTEIbHBIX
OpraHu3aInii, pekomeHioBaHHON  DellepalibHBIM  TOCYJIapCTBEHHBIM
aBTOHOMHBIM YyupexJaeHueM «DeaepaibHbli HHCTUTYT Pa3BUTUSA 00pa30BaHU
(Or'AY «®UPOy») Il pealn3alrid  OCHOBHOW  mpodeccHoHaIbHOM
obpazoBatenbHOi nporpamMbl CITO Ha 6a3e 0CHOBHOro 00IIero 00pa3oBaHUSs
C moJiyueHueM cpeaHero oodmero oOpazoBanus. (IIpotoxon Ne 3 ot 21 wurons
2015r. Perucrpanmonnsiii HoMmep penensuu 377 ot 23 wnrona 2015 r. OI'AY
«®UPOy») u mpegHa3HayeHa JJisi MOJYUYEHHS CpeaHEro oOIiero obpa3zoBaHus
CTyJIEHTaMH, OOydaromMMHUCsi Ha 0a3e OCHOBHOTO oOuiero o6pa3zoBaHuUs IO
[MITKPC no npodeccun 54.01.06 M3roToBUTENb XYJ0KECTBEHHBIX U3ICIUN U3
MeTaJla.

Pabouas mporpamMmma y4eOHOW NUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C
TEXHUYECKUM IpoduiieM TpoPpecCHOHaTbHOT0 00pa30BaHHUs.

Coaepxanue nporpammbl OY /[.02 MartemaTruka HanpaBJI€HO HA JOCTHKEHUE
CIICAYIOIINX LEJICH:

o oOecnieueHue  cHOPMHUPOBAHHOCTU  MPEJACTABICHUNA O  COLMAJIBHBIX,
KYJbTYPHBIX U HCTOPUUYECKUX (haKTOpax CTAHOBJICHUS MAaTEMAaTHKH;

. obOecneueHue C(POPMHUPOBAHHOCTH JIOTHYECKOTO, aJTOPUTMHYECKOTO H
MaTeMaTUYE€CKOT0 MBIIILICHHUS;

« oOecrieueHne c(hOPMUPOBAHHOCTH YMEHUM MPUMEHSATH MOJYyYCHHbIC 3HAHUS
MIpU pEUICHUH PAa3IMYHbIX 33/1a4;

« o0ecneueHue chOPMUPOBAHHOCTU MPEACTABICHUM O MaTEeMaTUKE KaK 4acTH
0O0IIeYeTI0BEYECKON KYIbTYpPhl, YHHBEPCATHHOM SI3bIKE HAYKH, MO3BOJSIONIEM
OMHCHIBATh U U3Y4YaTh peajbHbIC TPOLIECCH U SIBJICHHUS.

B mporpammy BKJIIOYEHO COJZIep)KaHHE, HampaBieHHOE Ha (HOPMHUpPOBAHUE Y
CTYJCHTOB KOMIICTEHIIMH, HEOOXOIUMBIX [Jii KauyeCTBEHHOIO OCBOCHUS
[ITIKPC: wucnonp3oBaHWE€ yYMEHMHW W 3HAHUW  Y4E€OHBIX  JUCIUILIUH
dbenepaabHOr0 TrOCYJapCTBEHHOIO 00pa30BaTEIBLHOrO CTaHJApTa CPEIHETO
obmiero obpazopaHus B IpoheCCHOHATBLHOM JICATCITLHOCTH.

ITo yuebHoit mucnumumae OVY][.12 Marematuka TpPeayCMOTPEHO
WHIMBUyaTbHOE MPOCKTUPOBaHUE coryiacHo [lomoxkeHnto 06 MHANBUIYATEHOM
npoekTe ooyuaromuxcs no gucuuniauaam OO/] ot 29.08.2018r.



OBIIASI XAPAKTEPUCTUKA YUEBHOM JUCIUTIJINHBI

Marematuka — sABiseTca  (QyHIAMEHTalIbHOM  00mIe00pa3oBaTENbHOU
JUCLUUILUIMHOW CO CIIOKUBIIMMCS YCTOMYUBBIM COJEpKaHUEM M OOLIUMHU
TpeOOBAaHUSIMU K OJATOTOBKE 00yUarOMMXCs.

[Ipu OCBOCHHUU npodeccuun CIIO TEXHHYECKOTO npodus
npodeccuoHaIbHOTO 00pa30BaHMs MaTeMaTHKa H3ydaeTcs Ooliee yriayOna€HHO
Kak npoduibHas ydebHas aucuuiuinHa Ha ypoBHe DPI'OC cpemnero o61ero
oOpa3oBaHMs.

OO1mue e u3ydyeHus MaTeMaTUKH TPAJAUIIMOHHO PEAIU3YIOTCS B YEThIpEX
HanpaBleHusIX: 1) oOlee mpeacTaBieHue 00 UIesX U METOIaX MaTeMaTHKU;

2) WHTEJIEKTyaJIbHOE Pa3BUTHE; 3) OBJIAJCHUE HEOOXOIUMBIMH KOHKPETHBIMH
3HAHUSMHU U YMEHUSIMU; 4) BOCIIUTATEIILHOE BO3/ICHCTBHE.

[Ipodunmzanmss 1enet maTeMaTHYecKOro o0Opa3oBaHUA OTpakaeTcs Ha
BBIOOpE MPUOPUTETOB B OPraHU3AlMU YUEOHOUN JeATENTbHOCTH O0yYaroIIMXCsl.
Jnst TexHudeckoro npoduis npodeccuoHaibHOTO 00pa3oBaHUs BBIOOp Ieiu
CMEUIaeTcss B NMparMaTUyeCKOM HaIpaBJICHUH, MPEIyCMATPUBAIOIIEM yCUJICHHE
M pacuIMpeHHe  MPUKIAJHOIO  XapakTepa  HU3y4eHUs  MaTEeMaTHKH,
IPEUMYIIECTBEHHON OpPUEHTAIlMU Ha aJrOPUTMUYECKHUI CTHIIb MO3HABATEIbHON
NeATENbHOCTH.

Conepxanuve y4dyeOHOW JUCHUIUIMHBI pPa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJIEpKATEIbHBIMHU JIHHUSIMU 00yUeHHS] MAaTEMaTHUKU:

o anreOpamdyeckas JMHUS, BKJIIOYAIOIMIAas CHCTEMAaTHU3alHMIO0 CBEAECHUU O
YycilaxX; HW3YyYEHHE HOBBIX U 0000IIEHHE paHee M3YYEHHBIX OIepanuii
(BOo3BeIEHME B CTENEHb, H3BICUEHHE KOPHs, JIOrapu(pMUpOBaHUE, CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC M OOpaTHbIe K HHUM); M3y4€HHUE HOBBIX BHJIOB
YUCJIOBBIX BBIPAXKEHUN U (POPMYIT; COBEPIICHCTBOBAHNE MPAKTUIECKUX HABBIKOB
U BBIYUCIHUTENBHOW  KYyIbTYphl, pacUIUpEeHHE U  COBEPIICHCTBOBAHUE
anreOpanueckoro ammapara, c(HOPMHUPOBAHHOTO B OCHOBHOW IIIKOJIE, U €TO
NPUMEHEHHE K PEIICHUIO0 MaTeMAaTHIECKUX U MPUKIIAHBIX 33124,

o TEOPEeTUKO-(QYHKUHMOHAJIbHAS JIMHUS, BKJIOUYAIOIIAsl CHCTEMAaTU3ALUI0 U
pacmiMpeHre cBeAeHUM O (YHKIHUSAX, COBEpPUICHCTBOBaHHE TrpadUuecKux
YMEHUN; 3HAKOMCTBO C OCHOBHBIMM HJESIMHU M METOJaMU MaTEMaTU4YECKOTrO
aHaian3a B OOBeMe, TO3BOJSIONIEM HCCIEN0BAaTh dJIEMEHTapHble (QYHKIUU H
pemaTth MPOCTEHIINE TeoMeTpuueckue, (U3MUecKue W Jpyrue MpPHUKIaTHBIC
3a/1auu;

o JHWHUS ypaBHEHWA W HEPABEHCTB, OCHOBAaHHAas Ha TIOCTPOCHUH U
UCCIIEOBAaHUN MAaTEMAaTHYECKUX MOJIEJIeH, MepeceKaroascs ¢ anredpandeckoi
U TEOPETUKO-(PYHKIMOHAJIBHON JUHUAMH U BKJIOYAIOIIas pa3BUTUHE H
COBEPILEHCTBOBAHUE TEXHUKU aireOpanyeckux mpeoOpa3oBaHUM NIl pelIeHUs
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ypaBHEHUI, HEPABEHCTB M cUCTeM; (OPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH U
UCCIIEA0BATh MPOCTEHIITNE MaTeMaTHIECKUE MOJISTTH TIPU PEIICHUH MTPUKIIATHBIX
3a/1ad, 3a/1a4 U3 CMEXHBIX U CICIHATbHBIX JTUCIUTLINH;

o TCOMETpUYECKas JIMHHS, BKIIOYAIOMIAs HalJLIAHBICE TMPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (UTypaX M HU3yYCHHE HUX CBOHCTB, (POPMUPOBAHHE W
pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpakeHu4, pa3BUTHE croco0oB
FeOMETPUUCCKUX H3MEPECHUH, KOOPAWHATHOTO M BEKTOPHOTO METOJOB IS
pelIeHus MaTeMaTHICCKUX U MPUKIIATHBIX 3a7a4;

e CTOXacTHYECKas JIMHHS, OCHOBAaHHAS HA PAa3BUTUU KOMOMHATOPHBIX YMEHUH,
peACTaBICHUN 0 BEPOSTHOCTHO-CTATUCTUIECKHIX 3aKOHOMEPHOCTSIX
OKPY’KafoIIero Mupa.

MECTO YYEBHOU JUCILUIINHBI B YYUEBHOM ITJIAHE

VYueOnas guctmmiuHa OY/[.12 MaTtematuka BXOAHWT B COCTaB MPOQUIBHBIX
001eo0pa3oBaTeNbHbIX YUYEOHBIX NUCLUMIUIMH, (POPMHUPYEMBIX U3 00s13aTEIbHBIX
npeameTHbIx obnacteit ®I'OC cpeanero odiero 00pa3oBaHuUs.

MatemaTuka M3ydaeTcss Ha NMEPBOM M BTOPOM Kypcax B IIEPBOM, BTOPOM,
TPETbEM U YETBEPTOM CEMecTpax. 3aBeplIaeTcs MOJBEICHHUEM UTOrOB B (opme
’K3aMEHa B paMKax MPOMEXKYTOUYHOU aTTEeCTallMH CTYAEHTOB B IIPOLIECCE OCBOCHUS
IPOrpaMMBbI MOATOTOBKH KBaTU(PHUIIMPOBAHHBIX paOOUYNX, CITYKAIIUX.

PE3VYJIbTATHI OCBOEH YUYEBHOU JJUCIIUTTIJIMHEBI

OcBoenue COAEpKaHUS y4ueOHOU JTACUUTIIIAHBI «Marematnka»
o0ecreunBaeT JOCTIKEHUE CTYyICHTaMU CIEAYIOIMINX pe3)ibmamos:

o JIUYHOCHIHBIX

c(hOPMHUPOBAHHOCTh MPEACTABICHUNH O MaTeMaTUKE KaK YHUBEPCAIbLHOM
A3bIKE HAyKW, CPEJCTBE MOJCIUPOBAHMS SBJICHUNW U TPOIECCOB, HICIX H
METOJIaX MaTEeMaTHKU;

MOHUMaHHE 3HAYMMOCTH MaTeMaTHKH JJISI HAYYHO-TEXHHYECKOTO TIporpecca,
c(hOpMUPOBAaHHOCTH OTHOIICHHS K MaTeMaTHKE KaK K 4YacTH 00IIeuen0oBeYeCKOn
KYyJIBTYpbl 4€pe3 3HAKOMCTBO C HMCTOPHEH pa3BUTHS MaTEMaTHUKH, HBOIIONUEH
MaTEeMaTHYECKUX HUJCH;

pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ANTOPUTMUYECKON  KYJIbTYpPbl, KPUTUYHOCTH MBIIUICHUS Ha  YPOBHE,
HeoOxomumMoM st Oynymied  nmpodecCHOHaNbHOW — NESTEIbHOCTH, A
MPOJOHKEHHST 00pa30BaHUs U CaMO00Opa30BaHMUS;

OBJIAJICHUEC MAaTEMAaTUICCKUMHU 3HAHUSMH M YMEHUSIMHU, HCOOXOAUMBIMHU B T10 -
BCEIHEBHOM >KM3HU, JIJIT OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIUTUINH
U JUCIUIIMH TPOPECCHOHANBHOTO IUKJA, ISl TOJIy4YeHHs OoOpa3oBaHUS B
00JacTAX, HE TPEOYIOIUX YTIIyOJICHHOW MaTeMaTUHYECKON MOATOTOBKH;



FOTOBHOCTb M CIIOCOOHOCTH K  OOpa3oBaHMIO, B TOM  4MHCIIE
caM000pa30BaHUIO, HA MPOTSIKEHUHM BCEH JKMU3HU; CO3HATEJIbHOE OTHOLIEHUE K
HEINPEPBIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEIIHOW MpodecCHOHANIbHOU U
OOIIECTBEHHOU €SI TEIbHOCTH;

FOTOBHOCTb M  CIIOCOOHOCTH K CAaMOCTOSITEIbHOM  TBOPYECKOHM U
OTBETCTBEHHOU AECATEIBHOCTH;

FOTOBHOCTh K KOJUJIEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTelnbHOM, OOIIECTBEHHO TMOJIE3HOW, y4eOHO-HCCIEeN0BATENIbCKOM,
IIPOEKTHOM M APYTUX BUAAX IESATEIBHOCTH;

OTHOILIEHHUE K MPOPECCUOHAIBHOMN ESITENbHOCTH KaK BO3MOKHOCTH y4acTHs
B PELIECHUU JINYHBIX, OOIIECTBEHHBIX, TOCYJAapPCTBEHHBIX, OOIIEHAIIMOHAIbHbIX
npooiemM;

o MemanpeomMemHblx:

YMEHUE CAMOCTOATENIbHO OMNpPEAENsATh LENU JEATEJbHOCTH M COCTaBJIATH
IJIaHbl JIESITEIBbHOCTH; CAMOCTOATENBHO OCYIIECTBIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JEATEIBbHOCTD;, MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTH)KCHHUSI TIOCTABJICHHBIX I€JIe M peanu3alii IUIAHOB JeATEeIbHOCTH;
BBIOMPATH YCIICIIHBIE CTPATETUH B PA3IUYHBIX CUTYAIUSX;

yMEHUE NPOJYKTHMBHO OOIIaThCi W B3aUMOJACICTBOBATHL B Mpolecce
COBMECTHOM  JEATENbHOCTH, YYUTHIBATh IMO3UIUU JPYTUX YYACTHUKOB
NeATEeNbHOCTH, 3QPEKTUBHO pa3peniaTh KOH(IUKTHI,

BJIAJCHUE HaBbIKAMU I[I03HABATEJIbHOW, Y4EOHO-HCCIENOBATENbCKON H
MPOEKTHON JAesTeNbHOCTH, HAaBbIKAMH pa3peuieHusi mpoliieM; COCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pPEIICHUS MPAKTUYECKHX
3a/1a4, MPUMEHEHHIO PA3TUYHBIX METOJOB MTO3HAHMUS;

TOTOBHOCTb M  CIIOCOOHOCTH K CaMOCTOATENbHON  HH(MOPMAIIMOHHO-
NO3HABaTEJIbHON JEATENbHOCTH, BKJIOYAash yMEHUE OpPUEHTHUPOBATHCS B
pa3MYyHBIX ~ HCTOYHHUKAX  MHGOpMAUMU, KPUTHYECKH  OLIEHUBATh U
UHTEPIPETUPOBATh UH(OPMALUIO, TOJIYYAEMYIO U3 PA3IUUYHBIX UCTOUHUKOB;

BJIaJICHUE SI3BIKOBBIMH CpPEICTBAMHU: YMEHHE $ICHO, JOTMYHO U TOYHO
U3JIaraTh CBOIO TOUKY 3pPEHUS, NCIIOIB30BaTh aJIcKBaTHBIC SI3BIKOBBIEC CPEJICTBA;

BIIaJICHWE HAaBBIKAMH TIO3HABAaTE€NbHOW pe(dIeKCuu KaKk OCO3HAHUS
COBEPIIAEMBIX JECUCTBUUA M MBICIUTEIBHBIX MPOIECCOB, MX PE3yJIbTaTOB U
OCHOBaHUM, TPAHUIl CBOETO 3HAHUS U HE3HAHUs, HOBBIX MO3HABATEIbHBIX 3a]a4
U CPEACTB JJIsl UX TOCTUKCHUS;

LEJICYCTPEMIICHHOCTh B MOWCKAX U MPUHATUM PELICHUM, COOOPa3UTEeNbHOCTD
U WHTYHUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN;, CIMOCOOHOCTH
BOCIIPUHUMATH KPAaCOTY U TAPMOHHIO MUPA;

® npeoMemHbIX:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTUKEe KaK YacTH MHPOBOMU



KyJIbTypbl M MECTE€ MAaTE€MAaTHUKH B COBPEMEHHOW LMBWIM3ALUM, CIIOCOOaX
ONMCAHMA SBJICHUI PEAIbBHOTO MUPA HA MaTEMAaTUUECKOM S3BIKE;

c(OpMUPOBAHHOCTh IMPEACTABICHUNA O MAaTEMaTUYECKUX MOHATHUAX Kak
BAKHEHIINX MATEMAaTHYECKUX MOJEISAX, IMO3BOJSAIOIINX ONKUCBHIBATH U U3Yy4daTh
pasHble MPOLECCHl U SBJICHHS; MOHUMAHHUE BO3MOYKHOCTH AKCMOMATHYECKOTO
IIOCTPOCHUS MAaTEMAaTUYECKUX TEOPUM;

BJIAJICHUE METOJAMHM JOKAa3aTEJIbCTB M AJITOPUTMOB PELIEHUS, YMEHUE HUX
IIPUMEHSATH, IPOBOJMUTH JOKA3aTEJIbHBIE PACCYKACHUS B X0/1€ PEIICHUS 3aa4;

BJIQJICHUE  CTAaHAAPTHBIMM  INpPHUEMaMM  pELIECHHUS  pPalMOHAIBHBIX U
UPPalMOHAIBHBIX,  IOKa3aTEJ]bHBIX,  CTEIECHHBIX,  TPUTOHOMETPUYECKUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM; HCIIOJb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX
IporpaMM, B TOM YMCJE JUIA NIOUCKA MYTH PEIICHUS U WILTIOCTPALMU PEIICHUS
YpPaBHEHHUI U HEPABEHCTB;

c(hOpMHUPOBAHHOCTH IIPEICTABICHUN 00 OCHOBHBIX MOHATHUAX
MAaTEMATUYECKOIO  aHaluM3a W HUX  CBOWCTBAxX, BIAJACHHE yMEHHUEM
XapaKTepU30BaTh MOBeACHUE (YHKIUH, HCIOJIb30BAaHHME IOJYyUYECHHBIX 3HAHHUU
JUIs OIIMCAaHUs U aHAJIM3A PEalIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMU IIOHATUAMU O IUIOCKMX M IPOCTPAHCTBEHHBIX
reoMeTpUYeCcKUX (uUrypax, HMX OCHOBHBIX CBOMCTBaX; C(HPOPMUPOBAHHOCTH
YMEHHSI pacro3HaBaTh IeOMETpUYecKue (PUTrypbl Ha YepTexax, MOJEISIX U B
pearbHOM MHUpE; NPUMEHEHUE U3YUYEHHBIX CBOWCTB N€OMETPUYECKHX (PUTYp H
dbopMyn s pelmeHHs TeOMETPUYECKHMX 3ajJady M 3aJad C MPaKTUYECKUM
COZEPKAHUEM,;

c(hOpMUPOBAaHHOCTh MPEACTABICHUNH O Mpolieccax M SIBJICHUSAX, UMEIOIIHUX
BEPOSITHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPEaIbHOM
MHPE, OCHOBHBIX IIOHSATHUSAX OJJIEMEHTAPHOW TEOPUM BEPOSTHOCTEN; YMEHUU
HaXOAUTh M OIIEHHWBATh BEPOSITHOCTH HACTYIUIEHHS COOBITUH B MPOCTEHUIIHNX
MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapPAKTEPUCTUKH CIyYalHBIX BEJINYNH;

BJIAJICHUE HABBIKAMU MCIIOJb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM
IIpU PELIEHUHU 3a1a4.

TEMATHUYECKMU ITJIAH U COJIEP)KAHUE YUEBHOU JUCILIUITIINHBI

[Ipu peamuzauuu copepkanusi ydeOoHou nucummumabl OY/J[.12 Martemartuka
MaKcHUMaJlbHas yueOHasi Harpy3ka 00ydJaronIuxcsi COCTaBsIeT - 427 4acoB, U3 HUX:
oOs3aTeNbHasl ayJUTOpHAs Harpy3ka (BKJIIOYas MpaKkTHUYECKHe 3aHsATusA) - 285
4acoB, BHEAYIUTOPHAsI CaMOCTOATENIbHAs paboTa cTyJeHTOB — 142 yaca.

Coaep:xkanue yueOHOro MaTepuana, NpaKTHYeCKHe Oo0bem
HanmenoBanue
3aHATHSA, qacoB
pasiesioB
CaMOCTOsITeJIbHAA padoTa 00y4aoIMMXCs ayja/cam
1 3 4




AyIUTOpPHBIE 3aHATHSI/BHEAYTUTOPHASI CAMOCTONITeIbHAasI padoTa

285/
142

BBenenue

MatemaTika B  HayKe, TEXHHKE, JKOHOMHKE,
UHPOPMAIIMOHHBIX TEXHOJIOTHSIX M MPAKTUYECKON
nestenbHOCTU. Llenn u 3agaun U3ydeHus MaTeMaTUKH
npu ocBoennu crenuaipbHoctu CIIO.

PaszButune
HOHATUS
0 YHUCJIE

[lenble n paunoHanbHbIe yKcia. JIeMCTBUTEIBHBIE YHCIIA.
Ipubnusxcennvie svruucienus. Komnnexchole uucaa.
CamocrositeibHass pabora: Pabora co cnpaBodHOM
JaTteparypou no teMme «lIpru3Haku JeIMMOCTH YUCEID.
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KopHnnu,
CTENEHU

U Jorapudmsl

KopHu HaTypanbHOW CTENEHM M3 4YUCIAa HU UX
cBoiicTBa. CTENEHH C pallMOHAIBHBIMY MMOKAa3aTEIsAMU,
ux cBorcTBa. CTEneHu ¢ AeUCTBUTEIbHBIMU MOKA3aTe-
asmu.  Ceoticmea cmenenu ¢ O0euUCmMEUmMeNbHbIM
nokazamejem. OcHOBHOE Jorapudmuueckoe
TOXJ1eCTBO. JlecSITUUHbBIE U HATypaJbHbIE JTOTapU(PMBI.
[IpaBuna pedictBuii ¢ norapudpmamu. Ilepexon k
HOBOMY OCHOBAHUIO. [Ipeo6pazoBanue
palMOHAJIBHBIX, VppalMOHAJIBHBIX CTEIICHHBIX,
MOKa3aTeJbHBIX U JIOTAPU(PMUUECKUX BBIPAKEHUM.
Ilpakmuueckue 3aHAmMUA . Apudmernueckue
JNEUCTBUSL HAJ YHCIIAMH, HaX0XJICHUE MPUOTUKEHHBIX
3HQYEHWN BEJIMYUH W TOTPEIIHOCTEH BBIYUCICHUH,
CPaBHEHUE YHCJIOBBIX BBIpAXXECHUU. Bpruuciienue u
CpaBHEHHE KOpHeW. Pemienue uppannoOHAIbHBIX
ypaBHeHU. HaxoxJaeHune 3HaYEHUN CTENEHEW C
palMoHaJbHBIMU  TOKa3zaTensiMu. [IpeoOpazoBanus
BBIDAKEHUW,  COAEpXkKAIlMX  CTelneHu. PemieHue
MOKa3aTeIbHBIX U JIOTapU(IMUYECKUX YpaBHEHUM.
IIepexon OT OTHOTO OCHOBAHUS K APYyTOMY.
CamocrosiTesibHAS padora: [ToaroroBka
COOOIIEHHS] IO TeMaM: MPOUCXOXKICHUE TEPMUHOB U
o0o3HaueHuii, wucropuss Jyorapupma. Pemenue
TECTOBBIX 3a7aHuil. Penienne npukiamgHbIx 3amay.
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OCHOBBI
TPUTOHOMET-
pun

Pannannasa mepa yrna. CMHYC, KOCUHYC, TAHTE€HC U
KOoTaHreHc yucna. Popmynsl npuseneHus. PopmMybl
cinoxenus. @Dopmynsl yaBoeHHs. DPopmynvl noao-
BUHHO20 yena. [IpeobpazoBanue CYMMBI
TPUTOHOMETPUUYECKUX (PYHKIMHA B MPOU3BEAECHUE U
MIPOU3BEACHUS B CYMMYy. [Tpocrenmue
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCMNEA.

Ilpakmuueckue 3aHAMUA OcHOBHBIE
TPUTOHOMETPUYECKHUE TOXIECTBA, bopmyIbl
CIIOXKEHUS, YABOCHUS, MpeoOpa3oBaHUE  CYMMBI
TPUTOHOMETPUYECKUX (YHKIHUI B NpPOU3BEIECHUE,
npeoOpa3oBaHHe MPOU3BEACHUS TPUTOHOMETPUUECKUX
byHKIMN B CyMMYy. IIpocTeiimue
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TPUTOHOMETPUYECKHNE YpaBHECHHS H HEPABEHCTBA.
OOpatHble TpUTOHOMETpUUYECKHE (DYHKIIHH.
CamocrosiTesibHast padoTa: peEHIEHUME  TECTOBBIX
3aIaHAl IO TeME: TPUTOHOMETpHUUYECKUE (HOPMYIIHI.
['paduueckas pabora o Teme: rpaduku
TPUTOHOMETPUICCKHUX (DYHKITHIA.

OyHKIUH
u rpaduKu

OO6nacth ompeneneHus] W MHOXKECTBO 3HAUCHUMU;
rpaguk ¢GyHKIHH, MOCTpoeHUE rpadukoB (PyHKIUH,
3aJIaHHBIX PA3IMYHBIMU Croco0amMu. MOHOTOHHOCT,
YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTh, IMEPHUO-
TudHOCTh. [IpoMexxyTku Bo3pacTaHusi W yObIBaHWHS,
HauOoJyiplllee ¥ HAWMEHbBIIEE 3HAYCHHs, TOUKH
sKcTpeMyMa.  ApudMeTHUecKue  Omepanud  Haj
byuknuamu. CroxHas QyHKOUS  (KOMITO3UIUA).
llonamue o Henpepvienocmu ¢yuxkyuu. CmenenHvie,

nokazameinvHule, noeapugpmureckue u
mpu2oHomempuieckue dyuKyuu. Obpamnvle
Mmpu2oHomMempuieckue Gdynryuu. Onpeoenenusi

dyuxyuu, ux ceoticmea u epaguku. llpeobpasosanus
epaguxos. Illapannenvuviti nepenoc, cummempus
OMHOCUMENbHO OcCell  KOOpOuHam U  CUMMempusl
OMHOCUMENbHO  HAYAAA KOOPOUHAM, CUMMEmpUs.
OMHOCUMENbHO NpAMOU Y = X, pacmsadiceHue u
corcamue 800.J1b 0cell KOOpOUHam.

Ilpakmuueckue 3anamus. TIPUMEPBI 3aBUCUMOCTEU
MEXKIY IEpEMEHHBIMU B pPEAIBbHBIX MPOILECCAX U3
CMEXHBIX  aucuuiiauH. Onpenenenue  QyHKUIHM.
[Toctpoenue u urenune rpaduxoB ¢yHkiui. Hccie-
JIOBAHUE byHKIIUH. CgoiicTBa JINHEUHOM,
KBaJpaTUYHOM, KYCOYHO-JTMHEWHOW ©W  JpOOHO-
auHelHo (GyHkuuid. HenpepblBHbIE U EPUOIUYECKUE
¢bynkiuu. CpoiicTBa M rpadukd CHUHYCa, KOCHHYCA,
TaHreHca M KoraHrenca. OOparTHble (QYHKUUM U HUX
rpa¢uku. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIHMH.
[IpeoOpazoBanus rpaduka GyHKIHH.
CamocTosiTesibHAsi padoTa: MOJArOTOBUTH COOOIICHUE
no teme: «Pa3Butrue mnouHsTUS (QyHKUMM». Pemenue
TECTOBBIX 3amanuil. [lpumepsl QyHKIMOHAIBHBIX
3aBUCHUMOCTEN B PEAJBHBIX IMPOLIECCAX W SIBICHUSAX.
["apmonnueckue konebanusd. [Ipuknagaeie 3amaun.
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Hauana
MaTeMaTHUYECK
Oro aHajim3a

Cnocobbl  3amaHusi M CBOWCTBA  YMCJIOBBIX
nocienoBarenbHocTel.  beckoHeuHo — yObIBaromas
reoMeTpuyeckas mporpeccus u ee cymma. llonarue o
MPOM3BOJHON  (YHKIMH, €€ TEOMETPUUECKUU U
bu3nueckuid cMbICI. YpaBHEHHE KacaTeJIbHOW K
rpaduky ynkiuu. [IpousBoaHble CyMMBbI, Pa3HOCTH,
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pou3BeAcHUs, 4YacTHble. [IpoW3BOAHBIE OCHOBHBIX
ajeMeHTapHbIX (QyHKIUU. [IpumMeHeHne nmpou3BogHON
K MUCCJIEJJOBAHUIO PYHKIIMHN U MOCTPOCHUIO IPadUKOB.

Ilpaxkmuueckue 3aHAMUA . YucaoBas
MMOCJICIOBATEIILHOCTD, CIIOCOOBI ce 3aJaHus,
BBIUMCJICHUS YJICHOB MOCJICIOBATECIbHOCTH.
MexaHnnueckuii u F€OMETPUYECKUI CMBICII

IpPOU3BOAHON. YpaBHEHHE KacaTelIbHOM B o0O0IIEM
Bune. [lpaBuna u Qopmynsl auddepeHurpoBanus,
TabnMIla TMPOU3BOJHBIX AJIEMEHTAPHBIX  (DYHKITHI.
HccnenoBanne ¢GyHKIMH C TOMOUIBIO MPOU3BOTHOM.
Haxoxnenue HanOOdbIIEro, HAUMEHBIIETO 3HAYEHHS
U DKCTPEMAaJIbHBIX 3HAUCHUHN (PYHKIUU.
CamocrosiTesibHasi padora: PemieHne  TECTOBBIX
3a/laHUM Ha BBIYMCIICHHE TNPOU3BOJHBIX QYHKLUN, HA
HaxO0XJICHUE 3HAYCHUN MPOU3BOJHOM B TOYKax.
Pemenue 3a1a4 u ynpaxsHeHuil mo oOpasiy Mo TeMe:
IPUMEHEHUE IPOU3BOJHOMU K UCCIIEJOBAHUIO
¢bynkuui. [lpumepsl HMCHOJIB30BaHUS MPOU3BOJHOMN
I  HAaXOXAEHUS  HAWJIydllero  pemieHus B
NPUKJIAJIHBIX 3a/1a4aXx.

YpaBHeHus
u
HEpPABEHCTBA

PanuonaneHble, HppalMOHAIBHBIC, ITOKA3aTEIbHbBIE U
TPUTOHOMETPUYECKUE  YPABHEHUSA U CUCTEMBI.
PaBHOCUIBHOCTP ypaBHEHUN, HEPABEHCTB, CHUCTEM.
OcCHOBHBIE TpHEMBl UX pEIICHHS (pa3oKEHUE Ha
MHOJKUTEIIA,  BBEIACHUE  HOBBIX  HEU3BECTHBIX,
MoJcTaHOBKa, Tpaduueckuidi meton). OCHOBHBIC
IIPUEMBI PEILICHUs HEpPaBEeHCTB. MeToa HMHTEpPBajOB.
N3obpaxkenue Ha  KOOpPAMHATHOW  IJIOCKOCTH
MHOXECTBAa PEUICHUUA YyPaBHEHUM W HEPABEHCTB C
JIBYMsI IEPEMEHHBIMHU U UX CUCTEM.

Ilpakmuueckue 3anamusn. KOpHM  ypaBHEHHIL.
PaBHOCHUIIBHOCTH ypaBHEHUH. [IpeobpazoBanue
ypaBHEeHU. OCHOBHBIE IPUEMBI PEIICHUS YPABHECHUM.
Pemenne cucrem  ypaBHeHuid. Mcmonbp3oBaHue
CBOMCTB M TIpaduKoB (QYHKIUNA [ pELICHUS
YPaBHEHUUN U HEPABEHCTB.

CamocrosTenbHass pabora: PemieHue ypaBHEHUH W
HepaBeHCTB 1o oOpasuy. ['paduyeckoe penieHun
YpaBHEHMH U HepaBeHCTB. IIpuMeHeHne mMaTeMaTH4EeCKUX
METOOB JJIsi PELICHUs] COACpIKATEIbHBIX 3ajad M3 pas-
JUYHBIX 00J1aCTEel HAYKU U MPAKTHKHU.

24

KomOunaro
puKa

OcHOBHBIC TIOHATHUS KOMOHMHATOPHUKH. 3ajadd Ha
NOACYET  YHCJIAa  pa3sMEILIEHHH,  IEepecTaHOBOK,
coueTaHuil. Pemenue 3aay Ha nepedOp BapuUaHTOB.

IIpakTnyeckne 3anarusa: HMcropus  pasButus
koMOuHaTopuku. IlpaBusia kombuHatopuku. Pemenue
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KOMOMHATOPHBIX 3a7ay. Pa3memieHus, coudeTaHus u
nepectaHoBku. [Ipukiiagneie 3a1a4u.
CamocrosiTesibHast  padora: lVcropus  pasButus
KoMOWHATOPUKH. burHoM HplOTOHa W TpeyroJbHHUK
[Tackaus.

[ee]

DJIEMEHTHI
TEOpUHU
BEPOSITHOCTEUN
"
MaTeMaTu4ec
KOU
CTaTUCTUKHU

CoObITHE, BEpOATHOCTH COOBITHS, CJOXEHUE U
YMHOXKEHUE BEPOATHOCTEMH. Ilonamue 0
Hezasucumocmu cobvimuil. IlpencraBieHue JaHHBIX
(Tabnuiel, auarpaMmbl, Tpaduku), cenepanvHas
COBOKYNHOCHb, svlOOpKa, cpednee
apugpmemuuecxoe, meouaua. Ilonamue o 3adauax
mMamemamuyeckou cmamucmuKku.

IpakTHyeckue 3aHSATHSA: Knaccuueckoe
ONPEEICHUE BEPOSATHOCTH, CBOMCTBA BEPOSITHOCTEM,
TeOpeMa O CyYMME BEpOATHOCTEW. Bpruncienue
BeposiTHOCTeH. [IpeacTaBnenre YucIoBhIX TaHHBIX.
CamocrosiTesibHast padora: HCTOpPUS  PA3BUTHSA
TEOPUU BEPOSITHOCTEH W CTATUCTHKA W WX POJIb B
Pa3IMYHBIX chepax YeJI0BEYECKON
KU3HENEeITeIbHOCTU. PellieHne mpakTH4YecKuX 3aaad
C MPUMEHEHUEM BEPOSITHOCTHBIX METOJOB.
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[Ipsimble 1
ILUIOCKOCTH B
IIPOCTPAHCTBE

B3anmHoe  pacnosnoxxeHue — ABYX — NpPSMBIX B
IIPOCTPAHCTBE. [TapannenbsHOCTH IpSAMOM U
IIJIOCKOCTH. [TapannenpHOCTH IJIOCKOCTEM.
[lepneHIUKYIAPHOCTh  OPAMOM MW INIOCKOCTH.
[lepnieHaAUKYJIISIP ¥ HAKIIOHHAS. YTOJ MEXKAY MPSIMOU U
IUIOCKOCTBIO.  J[ByrpaHHBIM  yroJl. YTOJI  MEXIY
MJIOCKOCTSIMU. [leprieHAMKYISAPHOCTD IBYX
njockocreil.  ['eomerpuueckue  mpeoOpa3oBaHUs
NPOCTPAHCTBA: MapajlyIeIbHbI MEPEHOC, CUMMETPUs
OTHOCHUTEJIBHO IJIOCKOCTH.

CamocrositesibHasi padora: ['paduueckas pabota
«IlocTpoenue ceueHus Kyda MmioCKOCTbIOY.
N300pakeHue NpoCTpaHCTBEHHBIX QPUTYP.

24

MHororpanuu
KU

U KpyTIJble
Teya

Bepmunael, pedpa, rpanu MHororpaHHuka. [Ipusma.
[Ipsimast u naxnonunas npusMma. [lpaBuiibHas npusma.
[Tapannenenunen. Ky06. Ilupamuga. IlpaBunbHas
nupamMuaa.  YcedeHHas — nupamuga.  Tetpariap.
CummeTrpuu B KyOe, B mapajjiesienunese, B IpusMe u
nupamuae. CeueHus KyOa, MPU3MBI U MHUPAMUJIBI.
[IpeacraBieHne O TPaBUIBHBIX MHOTOTPaHHUKAX
(TeTpadape, kybOe, oOKTa’ape, JOJACKadApEe U
ukocazape). unuuap u KoHyc. YCE4YeHHBI KOHYC.
OcHoBaHue, BBICOTA, OOKOBas TMOBEPXHOCTh 00-
pa3syromasi, pa3BepTka. OceBble CEUEHUS] U CEUYECHHS,
napamienbabie  ocHoBaHuwo. Illap u cdepa, wux
ceuenus. KacarenpHas miockocth K chepe. O0beM u
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ero  usMmepenue. Dopmynael  o0bema  KyOa,
IPSMOYTOJIBHOTO napajuiejaenunena, IIPU3MBI,
nunuHapa. @opmynsl o0beMa NMUpPaMHUABI U KOHYCA.
@opmyJsibl  IUIOIIAAM IOBEPXHOCTEW LHIMHApPA H
KoHyca. @opMynsl o0beMa mmapa U MIOIMIAAN CHEpHI.
[TogoOue Ten. OTHOWIEHHS MIOHIAZEH MOBEPXHOCTEH
U 00beMOB MOJOOHBIX TEI.

Camocmoamenvnaa padoma: cOOOUICHUE HA TEMBI:
napajuleyenuIen, TEeTpadap M HUX OCHOBHBIE
aneMeHThl. M3rotoBiaeHue Mojaesned 10 3aJaHHBIM
pasmepam. CocraBieHHMe KpOcCBOpAa IO TeMe
«Kpyrasie Tenay. N3rorosnenune MoOJIenen
MHOTOI'PaHHHUKOB

KoopannaTel

" BCKTOPLI

[IpsmoyronpHasgs cuUCTEMa KOOpPAWHAT B IPOCTPAHCTBE.
dopmyna pacCTOSTHUSA MEXAY ABYMsI TOUYKaMH. Y paBHEHHUS
chepwl, nrockocmu u npamoti. Bektopsl. Monaynb
BeKkTOpa. PaBeHCTBO BekTOpoB. CIIOKEHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHune BeKTOpa 1o
HanpasBJICHUSAM. YTOJI MEXIY ABYMS BEKTOPAMH.
[Ipoekumuss BekTopa Ha ocbk. KoopaumHatsel BekTOpa.
CxkanspHoe Mpou3BeAEHUE BEKTOPOB.

IIpakTHyeckue  3aHATHA! IIPU3HAKH  B3aMMHOTO
pacmoJIOKEHUA  MPSIMBIX. YTOJI  MEXAY IPAMBIMH.
B3auMHOe pacnosio)keHue NOpsAMBIX U IIJIOCKOCTEH.
[lepnieHaUKyNSIp ¥ HAKJIOHHAA K ILUIOCKOCTH. YTOJ MEXIY
OpsAMOM W IUIOCKOCThIO. TeopeMbl O  B3aMMHOM
PAcHoJIOKEHUH NPsMOM M INIOCKOCTH. Teopema O Tpex
nepneHaukynsapax. Ilpuznaku m cBolcTBa mapauiebHBIX
U MEPHEHINKYISPHBIX IUIOCKOCTEN. PaccTosiHME OT TOUKH
JI0 IUIOCKOCTH, OT MPSIMOM 10 IUIOCKOCTH, PACCTOSIHHE
MEXKAY  IUIOCKOCTAMH, MEXKAY  CKPELMBAIOUIUMMUCS
OpSIMBIMH,  MEXJy MNPOU3BOJBHBIMH  (urypamu B
IIPOCTPAHCTBE. B3aumHuoe pacmnoyoKeHue
IIPOCTPAHCTBEHHBIX ¢buryp. Paznuuneie BH/JIbI
MHOTOrpaHHUKOB. VX m3o6paxxkenus. CeueHus, pa3BepTKU
MHOTOrpaHHukoB. [lnomanes mnosepxHocTtH. CumMeTpus
TE€J  BpalleHUs W MHOIOTPAaHHHUKOB. Bpluncnenue
nomaneit u oobemMoB. BekTopsl. [lelicTBUS ¢ BEKTOpaMH.
Cucrema KOOpAMHAT B IPOCTPAHCTBE. YPaBHEHHE
OKpPY)XHOCTH, cdepsl, miockocTu. PaccrosiHue wmexay
ToukaMu. JleficTBus ¢ BEKTOpaMH,  3aJaHHBIMH
koopauHatamMu. CKalsgpHOE€ TNPOMU3BEAECHUE BEKTOPOB.
BekTopHoe ypaBHEHHE IPSAMOU U INIOCKOCTH.
Camocmoamenvnaa padoma: PeuieHne 3agady U
yOpaXHeHUl mo obOpasiny mo Teme: «JlelicTBus Hax
BekTopamn». CloKEeTHbIE 3aJaHusd B paMKax OJHOMU
MaTeMaTU4ecKor cuTyauuu. Mcnonp3zoBanne KOOpAUHAT U
BEKTOPOB INPHU PELICHUM MAaTEeMaTH4YECKUX U MPUKIIATIHBIX
3a7a4.
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HNurerpan u
ero
MIPUMEHEHHE

[TepBooOpa3Has 151 MHTETpall. [Ipumenenue
ONPENEICHHOTI0 UHTETpana JJs HaX0KAEHUS TUIOIIAIN 18
KpuBOJIMHEMHOM Tpanenuu. Popmyna HeroToHa—
Jleitbnuna. Ilpumepsl NTpUMEHEHUS HHTETpaia B
¢bu3UKe U TeOMETPUH.

IIpakTHyeckue 3aHATHA HNnTerpan 151
nepBooOpaznasi. Teopema  HproTona—IJleiibnuna.
[IpumeHeHne WHTErpaia K BBRIYUCICHUIO (U3UUECKUX
BEJIMYMH U TJIOMIAEH.

CamocrosiTeqibHass padora: ['paduueckas pabota
nmo TeMe: «Bpruucnenme momamedt  guryp c 15
MTOMOUIBIO uHTerpanay. Pemenue 3agad  mo
MOJrOTOBKE K HTOTOBOM aTTECTAIUH.

Hpomeafcymouua;l ammecmayus 6 d)opme IK3AMEHa

HToro no yuedoHoi qrucunmiaube | 427

XAPAKTEPUCTHKA OCHOBHbBIX BIJ1OB
YUEBHOU AEATEJIBHOCTU CTYAEHTOB

Conepxanne
00y4YeHus

XapaKTepHCTHKA OCHOBHBIX BHJA0B [1eATEJbHOCTH CTY/I¢CHTOB
(Ha ypoBHe y4eOHBIX AeHCTBUII)

BBenenue

O3HakoMIJIGHHUE C POJIBIO MATCMATHKHM B HAYKC, TCXHHKC,
O9KOHOMHUKC, I/IH(i)OpMaI_[I/IOHHI)IX TCXHOJIOTHUAX U HpaKTH‘{GCKOﬁ
ACATCIIBHOCTH.

AJII'EBPA

PaszBurtue
HNOHATUSA
0 YHUCJIE

Brinonnenue apudMeTHueCcKUX JEUCTBUM HAJ 4YHUCIaMU,
coueTass YCTHbIe W MHUCbMEHHbIe Tmpuembl. HaxoxnaeHue
NPUONMIKEHHBIX 3HAYCHUW BEJIMYMH W MOTPEUIHOCTEH
BBIUMCJICHU; CPABHEHHUE YU CIIOBBIX BBIPAKECHUM.

KopHu,
CTEIEHH,
aorapudmel

O3HakoMJIEHUE C MOHATUEM KOPHS N-Ml CTENEeHU, CBOMCTBAMHU
paauKaaoB u MpaBUIaMH CpaBHEHUA KOPHEMH.
dOopmMyIUpOBaHUE ONPEAEICHUSI KOPHS WU CBOMCTB KOpPHEM.
Brruncnenne u cpaBHEHHWE KOPHEW, BBINOJHEHUE IPUKUIKU
3HaueHus KopHs. IIpeoOpa3zoBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAXECHUN, COJEpKAIIUX PAJUKAIbl. BpIIOIHEHNE pacyeToB
no (¢Gopmynam, CcoJepKalIUM paguKalbl, OCYILECTBIA
HEOOXOIUMBbIE IIOJICTAHOBKH 17§ npeoOpa3oBaHus.
Onpenenenne paBHOCHIIBHOCTH BBIPAXEHUU C paJuKalaMu.
Pemienne wuppanuoHaJIbHBIX W TOKa3aTEJbHBIX YPaBHEHHUM.
O3HakoMJIeHUE C TMOHSITUEM CTEIEHU C JECHCTBUTEIbHBIM
nokaszarejieM. 3anucblBaHUE KOPHS N-i CTENEHW B BUJIE
CTeeHH ¢  JpOOHBIM  TMoOKa3zaTeleM ©W  HaoOopoT.
dopmynupoBaHue CcBOMCTB cremneHeil. [IpeoOpasoBanue
YUCJIOBBIX U OYKBEHHBIX BBIPAKECHUN, COJEPIKAIIUX CTEIECHHU,
MIPUMEHSISI CBOKWCTBA.

IIpeobpazoBan

BrinonHenne npeoOpa3oBaHUN BBIPpAXKEHUH, NPUMEHEHHE
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ue anre-
OpandecKux
BBIPAKECHUU

dbopMyI1, CBA3aHHBIX CO CBOMCTBAMU CTENEHEN U J0Tapu(MOB.

Onpenenenue obsactu JOIY CTUMBIX 3HAYECHUM
norapudmuueckoro BeipaxkeHus. Pemenue norapudpmMuyeckux
YpPaBHEHUM

OCHOBbI TPUTTOHOMETPUN

OCHOBHBIE
MOHATHUA

N3yuenne paauaHHOrO METOa U3MEPEHUsI YIJIOB BpPAILlEHUS U
UX CBA3U C rpagycHoil Mepoil. U300pakeHue yrioB BpalleHus
Ha OKPYXHOCTH, COOTHECEHHE BEIMYUHBI yIjJa C €To
PaCIOJIOKEHUEM. ®opmynupoBaHue OIIpeNeICHUN
TPUTOHOMETPUYECKUX (DYHKUMH [dJIsi YrJI0B TMOBOpPOTa U
OCTpPBIX YTJIOB NMPSIMOYTOJIBHOI'O TPEYrOJIbHUKA U 00BbsSCHEHUE
UX B3aUMOCBSI3U

OcHOBHBIC
TPUTOHOME-
TPUYECKHUE
TOXKIECTBA

IIpuMeHeHne OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKIECTB JJIs
BBIUKCJICHUS 3HAYEHUH TPUTOHOMETPUUYECKUX (YHKIUU I10
OJHOH U3 HUX

[IpeobpazoBanu
S TPOCTEUIINX
TPUTOHOMETPU-
YECKUX
BBIPAKECHUN

N3ydyenne OCHOBHBIX (OpPMYJT TPUTOHOMETpUH:  (POPMYIIbI
CIOKEHHH, YABOCHMUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUYECKUX (PYHKIMN B MPOU3BEICHUE U TPOU3BEICHUS
B CyMMYy U TpPUMEHEHUE TMpPU BBIUYUCICHUH 3HAUYCHUS
TPUTOHOMETPUYECKOTO  BBIPAXXEHUS M YNOPOILUEHUS  €ro.
O3HaKkOMJIEHHE CO CBOMCTBAMH CHMMETPUM TOUYEK HA €IUHUYHOUN
OKPYXKHOCTH U IPUMEHEHUE UX NI BbIBOJIa GOPMYI IPUBECHHUS

[Ipocreiimue
TPUTOHO-

METPUUYECKHUE
YPaBHEHHUS U
HEpaBEHCTBA

Pemenue nmo gpopmynam u TPUTOHOMETPUIECKOMY KPYTY TMPOCTEM-
IUX TPUTOHOMETPUYECKUX ypaBHeHUU. [IpumeHeHue oOMHX
METOJOB pELICHUs ypaBHEHUN (NpUBEJECHUE K JIMHEHHOMY,
KBaJIpATHOMY, METOJl PA3JOKEHUS HA MHOXKUTEIU, 3aMEHBI
MEPEMEHHOM) TpPU PEUICHUU TPUTOHOMETPUYECKUX YpPaBHEHUH.
YMmenune  oTMeuyaTtb ~ Ha  Kpyre — peumeHus — NPOCTEUIIUX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApxkcuHyc,
apKKOCHHYC,
APKTaHI€HC
quciia

O3HakOMJIEHHE C TOHATHEM OOpATHBIX TPUTOHOMETPUUYECKUX
¢yukuuii. MI3yuenue onpeneaeHuil apkCUHyca, apKKOCHHYCa,
apKTaHTeHca 4Yucia, GOopMyJIMpOBaHHE HX, U300paKeHUE Ha
€IUHUYHOM  OKPYXHOCTH, NPUMEHEHHE IIPH PELICHUU
ypaBHEHUU

®VHKIIMU, UX CBOMCTBA U TPAGUKU

OyHKINU.
[TonsTue o
HENpPEePHIBHO-
CTU QyHKIUU

O3HakoMJIeHWE C TOHATHEM TMEPEeMEHHOW, NpUMepamu
3aBUCUMOCTEH MEXIAYy IepeMEeHHbIMU. (O3HAKOMIIEHHE C
noHsATHEM Tpaduka, ompelescHUE NPUHAIICKHOCTH TOUYKHU
rpaduky ¢yukuuu. Onpenenenue no ¢opmyse mpocteniieit
3aBUCUMOCTH, BuJa ee¢ rpaduka. Beipaxenue mo ¢opmylie
OJHOM mnepeMeHHOW depe3 Japyrue. (O3HAKOMIIEHHE C
ompeieICHUEM byHKIIUH, dbopmynupoBaHue ero.
Haxoxnenue oOmactu ompenencHuss W oOJIaCTH 3HAYCHUM
byHKIIUHA

CaoiicTBa
byHKIHY.

O3HakoOMJIEHHUE C JT0Ka3aTeJIbHBIMU paccyXIeHUsIMU
HEKOTOPBIX CBOWCTB JIMHEWHOW ¥ KBaJApaTUYHOW (PyHKITUIA,
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[Tpumepsl

(G YHKIIMOHAb-
HBIX
3aBUCUMOCTEN
B peaJIbHbIX
nporeccax u

MPOBEJICHUE MCCIEAOBAHUA JIMHEMHOW, KYCOYHO-JIMHEWHOW,
JTPOOHO-JIMHEHHON 1 KBaipaTUIHON (QYHKIIUHA, TIOCTPOCHUE UX
rpadgukoB. Iloctpoenue u uTeHue TpaPuKOB (QYHKIHUH.
UccnenoBanue ¢ynkiuu. CoctaBieHue BUI0B (GYHKIHUN 1O
JaHHOMY YCIIOBHIO, pEIIEHHE 3ajad Ha DJKCTPEMYM.
Brinmonnenne npeobpaszoBanuit rpaduka GyHKIINU

SABJICHUAX
N3yuenue nonamus oopammuoi ¢yuxkyuu, onpeaesicHue Buaa
OGpatHbie U nocmpoeHue epaguxa oopamuoi QYHKYUU, HAX0AHCOEeHUE
byHKITUH ee obiacmu onpedenenus u ooracmu snavenuil. Ilpumenenue
CBOMCTB (PyHKIUM MPHU UCCIECIOBAHUU YPABHEHUN U PEIICHUU
3a7a4 Ha 3KcTpeMyM. O3HAKOMIIEHHME C MOHATHUEM CIO0XHOU
byHKIIHN
Brluncnenne 3HaueHud (YHKIUNM MO 3HAYEHUIO apTyMEHTA.
OmnpeneneHue TOJOXKEHUS TOYKM Ha rpaduke 1o ee
KOOpJIMHaTaM U HaoOopoT. Mcnonb30oBaHue CBOWCTB (hYHKLIHMI
CrenecHHbIE, I CpaBHEHMs 3HA4Y€HUM CcTenmeHe u  Jorapudmos.
nokasa- [TocTpoeHue rpauUKOB CTENEHHBIX M JOTapUPMUUYECKUX
TEJIbHBIE, ¢yHkuui. Pemenne mnoka3aTelbHBIX U JIOTapU(PMUUECKUX
aorapudmu- YPaBHEHHII M HEPABEHCTB II0 H3BECTHBIM aJIrOpPUTMaM.
YECKHUE U O3HakOMJIEHHE C TOHATUEM HENPEPBIBHOW MNEPHUOAUYECKON
TPUTOHOME- ¢yHKIIUU, (QOpMYIHMpPOBAHHE CBOMCTB CHUHyCa M KOCHHYcCA,
TPUYECKHUE noctpoeHue ux rpadukoB. O3HaKOMJIEHUE C MOHATHEM
byHKUIHH. paspeIiBHOM mnepuoguyeckod (QyHKIUU, (HOpMYJIHUPOBAHUE
OOGpatHbie CBOMCTB TaHI€HCa M KOTAHI€HCa, MOCTPOCHUE UX T'PAPUKOB.
TPUTOHOMeE- llocmpoenue epagurxos odOpammublx MpuUSOHOMEMPUYECKUX
TPUYECKHUE @yHKYyuil u onpedereHue no epaguxam ux Ceoucms.
byHKIMHT BrinonHenne npeoOpa3zoBaHus rpadukoB
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A
[TocnenoBa- | O3HAKOMJIEHHE C NMOHATUEM YMCIOBOW IOCIEAOBATEIBHOCTH,
TEJIbBHOCTHU cnocobaMu ee 3aJaHus, BBIYUCICHUSIMU €€ YJICHOB.
O3nakomaenue ¢ noHamuem npeoena nociedo8amenrbHOCmu.
O3HakoMJIECHME C BBIYUCIEHHEM CYMMbl OECKOHEUHOIO
YUCJIIOBOTO  psiia HAa  NOPUMEPE  BBIYHUCIEHHUS  CYMMBI
0ECKOHEUYHO YOBbIBaIOIIel r€OMETPUUECKON TPOTPECCUH.
[IpousBogHas | O3HaKOMJIEHHE C TIOHATHEM NPOU3BOAHOW. M3ydeHue
U ee Ipu- aaropuTMa  BBIYMCJIEHHMS  TPOU3BOJHOW Ha  MpUMEpE
MEHEHHUE BBIUHCIICHUS MTHOBEHHOU CKOpPOCTH u YIJIOBOTO
kodpdunuenta kacareapbHoil. CocraBiieHUE  ypaBHEHHS
KacateJqpHOW B 00OmeM  Bujae.  YCBOGHHUE  TPaBUI

nudepeHIupoBaHus, TaOIUIIBI MPOU3BOIHBIX dJIEMEHTAPHBIX
dbyHKIMM, npuMeHeHue i audepeHnupoBanus QyHKIIUAM,
COCTaBJICHUS YPAaBHEHMSA KacaTelnbHOU. M3ydyeHue teopem o
CBSI3U CBOMCTB (DYHKIMHU W MPOU3BOJAHOM, POpMyIHUpOBKA HX.
[IpoBegeHne ¢ TOMOIIBIO TMPOU3BOJHON HCCIETOBAHUS
dbyukuu, 3aganHoi Gopmynoit. [lpuMmeHnenne mpoU3BOIHOM
I8 pemieHMs 3a7ad  Ha HaXOXJICeHHWE HauOOJbIIero,
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HAMMCHBIICTO 3HAYCHHUA M HAa HAXOXIACHHUC ODKCTPEMYyMaA

[TepBooOpazHas
¥ MHTETpal

O3HakOMJIEHHME C TIOHSATUEM HHTEerpaja U IepBOOOpa3HOM.
N3yuenue mpaBuia BBIUMCICHUS MEPBOOOPA3HON U TEOPEMBI
Herorona—  JleiiOuuna. Pemenme 3amad HaA  CBA3b
nepBooOpa3Hoit u ee MIPOU3BOIHOM, BBIUMCJICHUE
nepBooOpa3Hoil 1y naHHOW (QyHKuMU. Pemenue 3amgad Ha
MPUMEHEHUE WHTETrpaja Uil BBIYUCICHHS (U3MYECKUX
BEJINUWH U ILIOMAaIeH

YPABHEHUWA U HEPABEHCTBA

YpaBHEHUsA

U CUCTEMBI
YpaBHEHUM
HepaBenctBa
U CUCTEMBI
HEPABCHCTB

C IByMs
MIEPEMEHHBIMU

O3HakOMJIEHHME C TMPOCTEHUIIMMHU CBEACHUAMU O KOPHIX
anreOpanyecKux ypaBHEHHUM, TOHITUSIMU HCCIEIOBAHUS
YPAaBHEHUW U CUCTEM YypaBHeHUW. U3yuyenune Teopuu
PaBHOCUJIBHOCTH ypaBHEHUH U e€ nmpumeHeHus. [loBTopeHue
3alliUCU PEIIEHUS] CTaHAapPTHBIX YpaBHEHUN, MPUEMOB MpPeo0d-
pa3soBaHUsA ypaBHEHUW JJid CBEICHUA K CTaHIapTHOMY
YpaBHEHHIO. PemieHne panuoOHaIbHBIX, HWpPpALUOHAIBHBIX,
IOKa3aTeIbHbIX W TPUTOHOMETPUYECKUX YpPaBHEHUU U
cucteM. Mcnonb3oBaHue CBOMCTB U rpaukoB (PyHKIUN 175
pemieHust ypaBHeHUil. [loBTOpeHHME OCHOBHBIX MPUEMOB
peuieHns cucreM. PenieHne ypaBHEHHN ¢ IPUMEHEHHEM BCEX
npueMoB (pas3joXeHHs Ha MHOXXHUTEIU, BBEIEHUS HOBBIX
HEU3BECTHBIX,  MOJACTAHOBKH, TIpapuuecKoro  MeETOJa).
Pemenune HepaBEeHCTB U CUCTEM HEPABEHCTB C IIPUMEHEHUEM
pa3nuuHbBIX  cnoco6oB.  IlpumMeHeHme  MaTeMaTHYECKHUX
METOJO0B JJIs PELICHUs COACPKATEIBbHBIX 3a/1a4 U3 Pa3IUYHBIX
oOJylacTell HayKU U MPaKTUKHU.

OJIEMEHTBI K

OMBUHATOPHKU, TEOPUU BEPOSITHOCTEN U CTATUCTUKU

OcHoBHbIE N3yyenne mpaBuia KOMOMHATOPUKHA M TPUMEHECHHUE TMPH
TOHATHS peleHu KOMOUHATOPHBIX 3aaad. PermeHne KOMOMHATOPHBIX
KOMOMHATOPUKH | 33513y  METOZOM nepebopa W MO TPaBUIy YMHOXKEHHS.
O3HakoMIIeHUE c MOHATUSMU KOMOWHATOPUKH:
pa3MeIICHUAMH, COUYETAHUSMU, IepeCTaHOBKaAMU 51
dbopmynamu g ux BeruucieHusi. OObACHEHNE U IPUMEHEHUE
GbopMyn sl BBIYMCICHHUS pPa3MELICHUH, NEepECTaHOBOK U
COYeTaHUM npu pemieHuu 3agady. O3HaKOMIIEHHE C OMHOMOM
HsroTona u TPEYrOJIbHUKOM [Tackaurs. Pemenue
MPaKTHYECKUX 3a7ad C MCHOJb30BAHUEM IMOHITHH W HpPaBUI
KOMOWHATOPUKH
DJEMEHTHI N3yueHne  KJIacCUYECKOTO  ONPENENEHHS  BEPOSTHOCTH,
TEOpUHU CBOWCTB BEPOSTHOCTH, TEOPEMBI O CYMME BEpPOSTHOCTEW.
BEPOATHOCTEM | PaccMOoTpeHnMe  NpuMEpOB  BBIYMCICHUS  BEPOATHOCTEM.
Pemienue 3aa4 Ha BEIYUCIICHUE BEPOSTHOCTENH COOBITHI
IIpencrasinenue
JTAaHHBIX O3HakoMJIEHUE C MPEACTABICHUEM YHUCIOBBIX JTAaHHBIX U HUX
(Tabnup, XapakTepucTUKaMu. PemeHue npakTUUECKUX 3aaady  Ha
JAMarpaMMBbl, 00paboTKy YU CJIOBBIX JaHHBIX, BBIUHCIICHUE ux
rpaduKm) XapaKTePHUCTUK
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I'EOMETPUII

[Ipsimble 1
IIOCKOCTH B
IIPOCTPAHCTBE

@opmynMpoBKa M  IPUBEJECHHME  JOKAa3aTEIbCTB  IPU3HAKOB
B3aUMHOTI'0 PAacIOJI0KEHUS NPAMBIX U INIOCKOCTeN. PacriosHaBanue
HAa 4YepTekax MW MOJENSIX PpAa3IUYHBIX CJIy4aeB B3aHMMHOIO
pPAacIoJIOKEHUS MPSAMBIX M IJIOCKOCTEN, apTyMEHTHUPOBAHHUE CBOMX
cyxaeHuii. @DopMynupoBaHHE ONpENEICHUN, NPU3HAKOB U
CBOMCTB Iapajule]bHBIX MW MNEPHEHAUKYJISPHBIX IUIOCKOCTEM,
IBYTPAaHHBIX W JIMHEWHBIX YTJIOB. lIpuMeHeHHe INpHU3HAKOB U
CBOWMCTB PAacCIOJIOKEHHUS MNPSIMBIX M INIOCKOCTEH IpU pELICHUHU
3agay. M3o00pakeHne Ha pPHUCYHKax M KOHCTPYHUPOBAaHHE Ha
MOJENAX NEPIEHANKYJISIPOB U HAKIOHHBIX K INIOCKOCTH, NIPAMBIX,
napajjelbHbIX IUIOCKOCTEHN, YIJIOB MEXAY NPSIMOW M IJIOCKOCTBIO
1 00OCHOBaHME IOCTpOoeHHUs. PemieHue 3amauy Ha BBIUHCIECHHE
reOMETPUYECKUX BeJIMYMH. ONMUChIBaHUE PACCTOSHUSA OT TOYKH J10
IJIOCKOCTH, OT NPSAMOM A0 IJIOCKOCTH, MEXKIY INIOCKOCTIMHU,
MEXAY CKpPEIIMBAIOUIMMUCSA NPSIMBIMH, MEXIY IPOU3BOJIbBHBIMU
¢urypamu B npoctpaHcTBe. OmnpeneneHue U BbIYUCIECHUE
paccTosiHMil B mpocTpaHcTBe. IIpuMeHeHue (opMyn U Teopem
IJIAaHUMETPUM U1 pemeHus 3anad. O3HAaKOMIIEHHE C IHOHATUEM
1apaJJIeJIbHOTO MPOEKTUPOBAHUS U €T0 CBOWCTBAMM.

MHororpas-
HUKH

Onucanne 1 XxapakTepUCTHKA PAa3JIMYHBIX BUJIOB MHOTOIPaHHUKOB,
MepeuncieHue MX DJJIEMEHTOB H  CBOWCTB. M3o0paxkeHue
MHOTOTPAaHHUKOB U BBINIOJIHEHHWE TIOCTPOEHUS HA UX H30-
OpakeHHsIX U MoAeNsX. BbpluuciieHue JIHUHEHHBIX 3JIEMEHTOB U
YIJIOB B NPOCTPAHCTBEHHBIX KOHPUTYypalUsIX, apryMEHTUPOBAaHUE
CBOMX CYXJeHHi. XapakTepucTUKa M HU300paKeHHEe CeUYeHUs,
paseepmixu MHO202PAHHUKOS, BBIUKCJICHUE IUIOIIAE N
noBepxHocTel. [locTpoenue npocTednx ceueHuid Ky0a, mpu3Msl,
nupamubel. [IpumeHenne (akToB W CBEICHUN W3 TUIAHUMETPHUU.
O3HakoMI€HME C BHJAaMM CUMMETPUA B  IPOCTPAHCTBE,
dbopmynupoBaHHE OMNpEACNCHUM U CBOWCTB. XapaKTepUCTHUKA
CHMMETPUH T BpalleHUs W MHOIOrpaHHUKOB. IlpumeneHue
CBOMCTB CHUMMETPUU TMpH pelieHuu 3amxad. FM3oOpaxkenue
OCHOBHBIX MHOTOTPAHHMKOB M  BBINIOJHEHHE PHUCYHKOB IO
YCJIOBHUSIM 3aJa4.

Tenan
MMOBEPXHOCTH
BpaIlCHUs

O3HakOMJIEHHE C BHUJAMH TeNl BpalleHus, GOpMyJIUpOBAHUE HUX
OIpeAelIeHUd U CBOWCTB. POpMyIHpPOBAHHE TEOPEM O CEUYECHUHU
mapa IUIOCKOCTBIO M TIJIOCKOCTH, KacaTeldbHOM K  cdepe.
XapakTepucTUKa W U300pakeHUe TeNl BpaIlCHUs, UX DPa3BEPTKH,
ceueHusd. PemieHue 3ajady Ha NMOCTPOCHUE CEUYECHUM, BBIYMCIIEHHUE
JIJIVH, pacCTOsTHUM, YIJIOB, MJI0IIAJCH. IIpoBenenue
JIOKa3aTeJbHBIX PacCyXJICHUN NMpU pelieHuu 3aaad. [IpumeHeHue
CBOWCTB CUMMETpPHUM NpPHU PEIIEHUH 3aJa4 Ha Tejla BpallCHUs,
KoMOuHanuioo Tten. M3o00pakeHWe OCHOBHBIX KPYIJIBIX Tel U
BBINTOJIHEHUE PUCYHKA MO YCIOBUIO 33/1aUH.

N3mepenus
B T€OMETPUH

O3HakoMJIeHHE C MOHATHAMHU IUIOMIAANM M 00bemMa, aKCHOMaMH H
cBoiicTBaMH. PemeHnue 3aja4d Ha BRIYHMCIECHHE ILIONIAAEH IIOCKUX
buryp ¢ npuMeHeHUEeM COOTBETCTBYHOUIUX (GopMyn U (PaKTOB U3
njaHuMeTpu. M3yueHue TeopeM O BBIYMCICHHMM OOBEMOB
IPOCTPAHCTBEHHBIX TEJI, pEIICHHE 3a/1a4 Ha MPUMEHEeHHue (Gopmyin
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BbIuMCIIeHUsT 00bemMoB. WM3yuenue GopMyn i BBIYUCICHHS
nJiomazged MOBEPXHOCTEH MHOTOTPAHHUKOB W TeJ BpalleHUS.
O3HakOMJIEHHE C METOJOM BBIYMCICHHUS IUIOMAAU MOBEPXHOCTH
cteprl. Pemenne 3aqady Ha BBIYKMCIICHUE IUIOMIAAEH MOBEPXHOCTH
IPOCTPAHCTBEHHBIX Tl

O3HakoOMJIEHHE C TIOHATHEM BEKTOpa. V3yueHue nekapToBOM
CHCTEMBbl KOOPAMHAT B MPOCTPAHCTBE, MOCTPOCHUE IO 3aJaHHBIM
KoopauHaTsl | KOOpAMHATaM TOYEK M IJIOCKOCTEH, HAaxXO0XJE€HHE KOOpAMHAT
U BEKTOPbI Touek. HaxoxxaeHue ypaBHEHUN OKpPYKHOCTH, C(epbl, MIOCKOCTH.
Brruuciienne paccroaHuii Mexay Todkamu. l3ydeHue CBOMCTB
BEKTOPHBIX  BEJIWYMH, NpPaBWI  pPa3J0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPAaBUJ HAXOXKIECHUA KOOPAUHAT
BEKTOpa B IIPOCTPAHCTBE, MPaBUJ JACHCTBUN C BEKTOPAMH, 3aJaH-
HBIMU KoopAuHaTamu. lIpumeHeHne Teopuu Npu pelIeHUH 3anad
Ha JEUCTBHS C BEeKTOpaMH. M3ydeHHe CKaJISIpHOIrO NPOU3BEICHUS
BEKTOPOB, BEKTOPHOI'O ypaBHEHUsS NpAMOW M IIJIOCKOCTH.
[IpumMeHeHne TeOpMHM NpH pEUICHUM 3a7ad Ha JEUCTBUS C
BEKTOPAMH, KOOPAMHATHBIM METOJl, NPUMEHEHUE BEKTOPOB [
BBIUHCJIEHUS BEJIMYMH YIJIOB U PACCTOSHUM.

YUYEBHO - METOAUYECKOE 1 MATEPHUAJIbHO — TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMbI YUEBHOU JTUCIITIJINHBI

OcBoenne mnporpamMMmbl ydeOHOM aucnumiuael OVY][.12 MaremaTuka
MPOUCXOAUT B  yueOHOM KaOWHETe, B KOTOPOM HMEETCS BO3MOXKHOCTH
obecreunTh CBOOOAHBIN AocTyn B MHTEpHET BO BpeMsi yueOHOTO 3aHSATUSA U B
NeproJ] BHEYYEOHOM e TeIbHOCTH 00yUYaronIuXcsl.

[lomemenne kabOuHETa  YJIOBJIETBOPSET  TpPeOOBAaHUAM  CAHHUTApHO-
anueMuosornyeckux mnpasuid U HopmaTuBoB (CaulluH 2.4.2 Ne 178-02) u
OCHAII[EHO TUIIOBBIM 00OPY0OBAHMEM, YKA3aHHBIM B HACTOSIINX TPEOOBAHUSIX, B
TOM YHCJE CIEIUaTU3UPOBAHHON y4eOHON MeOeIbi0 U CPeACTBAMHU O0yUCHUS,
JIOCTaTOYHBIMU 711 BBIMOJIHEHUS TPEOOBAaHMN K YPOBHIO TMOJTOTOBKH
oOyJarommxcs.

B coctaB  y4eOHO-METOAMYECKOTO M  MaTepHalbHO-TEXHHYECKOTO
obecrieueHus mporpaMmsbl yueoHon aucuuriauabl OY J[.12 MaTtemaTruka BXOAST:

. HarJIsIHbIE TOCOOUS (KOMIUJIEKTHI YU€OHBIX TAOUII, TIJIaKaThI)
. neYaTHbIC ¥ DKPaHHO-3BYKOBBIE CpEICTBA OOYUCHUS;

. BCIIOMOTaTeIbHOE 000PY/I0BAHNUE;

. OnOIMOTEUHBIN POH/.

B Oubnuoreunsiii (GoHI BXOAAT YYEOHUKH, YUEOHO-METOJMYECKHE
komruiektel  (YMK), oOecneunBaromme OCBOCHHE YUYE€OHOW JTUCIHUIUTHHBI
OV .02 Maremaruka,  pEeKOMEHIOBaHHbIE WM  JONYLIEHHbIE s
HCTIONB30BAaHUSA B MPO(PECCHOHAIBHBIX 00pa30BaTeIbHBIX OpPraHM3aIusiX,
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peanu3yoimux o0pa3oBaTelbHYyI0 NPOrpaMMy CpeJHEro ooero oopazoBaHus B
npeaenax ocsoeHus [IIIKPC na 0a3e ocHOBHOTO 00111€r0 00pa3oBaHUsI.
bubnuoTteunslit (OHI TONOJHEH SHUUKIONEAUSIMU IO MaTeMAaTHKE, CIOBapsIMH,
CIpaBOYHMKAaMM, HAYYHON U HAy4YHO-TIOMYJISIPHOM JINTEpaTypou U JIp.

B mpomecce ocBoenuss mnporpammbl yueOHoUM aucuumuinabel OV ]I.12
MaremaTuKka CTyAE€HTbl HMEIT BO3MOXHOCTh JOCTyHa K 3JIEKTPOHHBIM
y4eOHBIM MaTepHalaM [0 MaTeMaTHUKE, UMEIOIIUMCS B CBOOOJHOM JOCTYIIE B
cetu VHTEpHET (2JIEKTPOHHBIM KHUTaM, MpPaKTUKyMaM, T€CTaM, MaTepuajaM
EI'D u np.)

NHOOPMAIIMOHHBIE NCTOYHUKN

DJIEKTPOHHBIE PecypcChl:

. bapgenoB C.A. Marematuka [DJIEKTPOHHBIA pecypc]: MOArOTOBKA K
[IEHTPATN30BaHHOMY TecThpoBaHuio «¢ Hyms» / C.A. bapsenos, T.I1. baxtuna. —
DJIEKTPOH. TEKCTOBbIe AaHHble. — MuHck: TerpaCucremc, Terpamur, 2013.
Pesxxum noctyna:_http://www.iprbookshop.ru/28116.html

. I'ycak A.A. Maremaruka [DJIEKTpOHHBIM pecypc]: mocoOue-penetutop / A.A.
['ycak, I'M. I'ycak, E.A. bpuunkoBa. — ODJNEKTPOH. TEKCTOBBIC JaHHbIC. —
Mumnck: TerpaCucremc, Terpanurt, 2013.

Pexwum moctyna: http://www.iprbookshop.ru/28118.htmi

. Maremartuka [DnekTpoHHbIN pecypc]: yueOHoe nocooue / H.b. KapOauunckas [u
Ip.]. — DOJNEKTpOH. TEKCTOBbIE NaHHble. — M.: Poccuiickuil rocy1apCTBEHHBIM
YHUBEpPCUTET npaBocyaus, 2015.

Pexxum moctyna: http://www.iprbookshop.ru/49604.htmi

HNuTepHeT — pecypcsl.

. www.fcior.edu.ru (MudopmarmonHble, TPEHUPOBOYHBIC UM KOHTPOJBHBIC
MaTepuabl)
. www.school-collection.edu.ru (Eaunas komiexkuuu 1{OP)
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