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Pabouass mporpamma y4eOHO# AuCHUMIUIMHBI pa3paboTaHa Ha ocHOBe IlpumepHoit
porpaMmbl 00111e00pa3oBaTeIbHON yueOHON quCUIUINHBL « MaTeMaTuka: anredpa u
Hayajla MaTeMaTU4YeCKOro aHalu3a; TeoOMEeTpHus» Il  IpodecCHOHANbHBIX
00pa3oBaTeIbHBIX OpraHu3aIUn o penakuuen bammakoBa M.U.,
pekoMeHJoBaHHOW DenepalibHbIM TOCYIaPCTBEHHBIM aBTOHOMHBIM yUPEXKICHUEM
«DenepanbHblii HHCTUTYT pa3BuTHs oOpazoBaHus» (OI'AY «OUPO») B xauectBe
OpUMEPHOM  TpOrpaMMbl Ui pealid3alldd  OCHOBHOM  mpodeccHOoHaTbHOU
obOpazoBarensHoil mporpammbl CIIO Ha 6aze ocHOBHOTO 00mIEero oOpa3oBaHUS C
MOJIlyueHUEM cpeaHero odmiero obpaszoBanus mpoTokod Ne 3 ot 21 wrons 2015 r.
peructpanmoHHbiii HoMep peuensuu 377 ot 23 uronsg 2015r. ®I'AY «DHUPO». B
[Iporpamme yutensl TpeGoBanusi @I'OC cpeanero obmero obpazoanus, OI'OC
cpeaHero mpodeccuoHanbHOro oopaszoBanus no crnenuanbHocTsaM [ITIKPC: npukas
Muno6puayku Poccuu ot 09.12.2016 N 1581 "OO ytBepxkaeHuu (eaepaibHOro
roCy/IapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa CPEAHEro MNPOPECCHOHATBHOIO
oOpazoBanust 1o mnpodeccun 23.01.17 Mactep mo peMoHTy U OOCITY>KUBaAHUIO
apromobuneit", Ilpukaz Mwunobpuayku Poccum ot 09.12.2016 N 1555 "O6
YTBEPXKJIEHUU (PeepaTbHOr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa
cpennero mpodeccuoHanbHOro obpazoBanus o mnpodeccun 15.01.32 Omepatop
CTaHKOB C TmporpamMMmHbIM ynpasienuem"; Ilpukaz MwunoOpunayku Poccuu ot
09.12.2016 N 1554 "OO6 yrBepxkaeHuu (denepasbHOr0 TOCYAaPCTBEHHOIO
00pa3oBaTEIBLHOIO CTaHJapTa CPEIHEro MpodecCHoHaIBHOTO O0pa3oBaHus IO
npodeccun 15.01.33 Tokapp Ha cTaHKaxX ¢ YUCIOBBIM MPOTPAMMHBIM YIIPABICHUEM;
[Ipukaz MunoOpHayku Poccum ot 09.12.2016 N 1583 "OO yTBepxkaeHUH
(denepaibHOTO  TOCYJA@pPCTBEHHOIO  00pa3oBaTENbHOTO  CTaHAApTa  CPEIHEro
npodeccuoHaibHOr0 00pazoBanusi 1o mnpodeccun 15.01.34.DpezepoBuink  Ha
CTaHKaX C MPOrPAMMHBIM YUCJIOBBIM YIPABICHUEM.

Paccmotpena Ha 3aceaHuu [IHK CounanbHO-3KOHOMUYECKHX,
MAaTEMATUYECKUX TUCIUIUIMH U JUCIUIUIMH €CTECTBEHHO-HayyHoro uukia ['AIIOY
TO «TKTTCy,

mpotokoa No _9 ot «22» anpens 2020 r.

npeceaarelib A" /I1.B.CunyHosa /

Opranuzanus — pazpadboruuk: 'AIIOY TO «TKTTCy»

Pazpabotuuk: CunyHoBa [luHapa BacuibeBHa, mpernojaBatesib BBICIICH

kBanudukanronnoi kareropuu [ATIOY TO «TKTTCx.
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1. OBIIIASI  XAPAKTEPUCTHKA PABOYEH TIPOTPAMMBI  YYEBHOM
JUCHUIIVIMHBI «<MATEMATHUKA»

1.1 MecTo AuCHMILVINHBI B CTPYKTYpPe OCHOBHOI1 00pa3oBaTe/IbHOIi IPOrpaMMbl

Vuebnas gucummumHa OVY].04 Maremarnka sBiIseTCS  00S3aTEIBHON  YacThIO
obmeoOpaszoBarenpHoro 1ukiaa ydeOnoro miana OIIOII CIIO nHa 06a3e OCHOBHOTO OOIIETO
oOpa3oBaHus ¢ nmoydeHueM cpegaHero oomero B coorBerctBum ¢ @I'OC mo npodeccusam: 23.01.17
Mactep mo peMOHTY U oOcihyxkuBaHuio aBromoOmieii; 15.01.32 Omnepatop CTaHKOB ¢
nporpamMmHbIM  ynpaBiienueM; 15.01.33 Tokapp Ha cTaHKaX € YHCIOBBIM MPOrPAMMHBIM
ynpasnenuem; 15.01.34.dpe3epoBLIuK Ha CTAHKaX ¢ IPOrPaMMHBIM YMCIIOBBIM YIIPaBIECHUEM.

VYuebHast mucuuinHa «MaTemaTtuka» odecreurnBaeT (OpMHPOBAHUE TPOPECCHOHATBHBIX U
o0mmux KommereHUMH mo BceM Bujaam jgesrenabHocTH @I'OC no panHbIM mpodeccusM. Ocoboe
3HA4YCHUE TUCIUILIMHA UMEET Ipu (OPMHUPOBAHUH M PA3BUTHU OOIIMX KOMIETECHIIUH.

Kon HanMeHoBanue 00X KOMMIETEHINIA

OK 01. | Beibupats crioco6b! penieHus 3aaad npohecCHOHaIbHON AesITeIbHOCTH, TIPUMEHUTENBHO K
pa3IUYHBIM KOHTEKCTAM

OK 02. | OcymiecTBasTh MOUCK, aHAINU3 U UHTEPIPETALNIO HHPOPMAIIH, HEOOXOTUMON IS
BBIIIOJIHEHUS 33124 NPO(ECCHOHATBHON JESITEIbHOCTH.

OK 03. | IImanupoBate M peaqn30BbIBaTh COOCTBEHHOE MPO()ECCHOHAILHOE U IMYHOCTHOE PA3BUTHE.

OK 04. | PaboTaTh B KOJUIEKTUBE U KOMaH i€, 3((PEKTUBHO B3aUMOICHCTBOBATh C KOJICTaMH,
PYKOBOJICTBOM, KJINEHTAMH.

OK 05. | OcymmecTBasTh YCTHYIO M IHCBMEHHYIO KOMMYHUKALIMIO HAa TOCYJapCTBEHHOM SI3BIKE C
Y4€TOM 0COOEHHOCTEM COLMAIBHOIO U KYJIbTYPHOIO KOHTEKCTA.

OK 09. | Mcnonb3oBarh MH)OpMAIIMOHHBIE TEXHOJIOTHH B MTPO(ECCHOHAIBHOM NesITeIbHOCTH.

1.2 Lesb u niIaHUpyeMble pe3y/JbTaThl 0CBOCHHUSI M CHUTIMHbI

JIJi TEXHUYECKOTO, COIUAIBHO-DKOHOMUYECKOTro Mpoduiieil mpodecCHoHanbHOro 00pa3oBaHus
BBHIOOp II€JIed CMEIIEH B MparMaTUYECKOM HAMpaBICHUH, MPEIyCMATPHUBAIOIIEM YCUJIEHUE H
pacumMpeHre IpUKIaJHOr0 XapakTepa U3yuyeHuss MaTeMaTHKU, IPEMMYIIECTBEHHON OpUEHTalluH Ha
ANTOPUTMHUYECKHI CTUIIb TO3HABATEIBHOU JIESITEBHOCTH.

W3ydyeHne mareMaTHKM Kak MpoQMIbHON 0011eo0pa3oBaTeabHOi Y4eOHON AUCIMITIUHBL,
yuuThIBarolIen crnenuuky ocsanBaemMon cryneHtamu npogeccun CIIO obecnieunBaercs:

* BBIOOPOM PA3IUYHBIX MOAXOA0B K BBEICHUIO OCHOBHBIX MOHSITHIA;

* (QopMupoBanmeM cHUCTeMbl  y4eOHBIX 3afaHuii, oOecreunBaOmMX dHPeKTHBHOE

OCYIIIECTBIICHUE BBIOPAHHBIX IEIEBBIX YCTAHOBOK;
+ oOoraieHnueM CHeKTpa CTHJIeH yd4eOHOW NeATeIbHOCTH 3a CUET COIJIaCOBAaHUS C BEIYIIUMU
JeSITEeIbHOCTHBIMU XapaKTEPUCTUKAMH BBIOpaHHOM Mpodeccuu.

[IpodunpHas cocTapisonmas OTpaXkaeTcs B TPEOOBAHUAX K MOATOTOBKE 00YJAIONTUXCS B YACTH:

+ 00ImIel cucTeMbl 3HAHUI: COJIEP>KATENbHBIE TPUMEPhI UCTIONB30BaHUS MaTEMAaTHUYECKUX HJei

¥ METOJIOB B MPO(eCCUOHATBLHOM eI TeIbHOCTH;

* YMEHHWIi: pa3jauydue B ypOBHE TPEOOBAHUHN K CIOKHOCTU MPUMEHSIEMBIX aITOPUTMOB;

e MPaKTHYECKOTO WCIOJb30BaHUSI MPHUOOPETEHHBIX 3HAHWUM W YMEHUW: WHIUBUIYaTbHOTO

y4eOHOTO OMbITa B TOCTPOCHUU MAaTEMATHUUECKUX MOJIENIeH, BBIMOJTHEHUN UCCIIEIOBATEIECKUX
MIPOEKTOB.




Takum o00pazom, peanuzanusl CoAepXKaHUSA YU4eOHON AMCUUIUIMHBI OPUEHTHPYET Ha HpOQHIIb
npoEeCCHOHATBHOIO  00pa3oBaHUs, IMOJIYYEHUs OIbITA HUCIONb30BAaHUS MaTeMaTHKHd B
COZIep KaTENbHBIX U MPO(ECCHOHATFHO 3HAYUMBIX CUTYaLUsX.

OcBoenne coaepxkanusi yueOHOH aucuuIuinHbl MaTteMaTika o0ecreuynBaeT JTOCTUKEHUE
00y4aroIUMHUCS CIETYIONINX PE3YJIbTATOB:

JIMYHOCTHBIX:
- c(OPMHPOBAHHOCTh TPEICTABICHUA O MaTeMaTUKE KaK YHHBEPCAJIHHOM SI3bIKE HAYKH,
CpeACTBE MOJEITUPOBAHMSI ABJICHUN U NIPOLIECCOB, HJIESX U METO/IaX MaTEMATUKU;
- [IOHUMAaHWE 3HAYUMOCTH  MAaTEMAaTUKU JUIsI  HAay4dHO-TEXHHUYECKOIO  IIporpecca,
C(OPMHUPOBAHHOCTh OTHOILLIEHHSI K MaTeMaTHKe KakK K 4acTH OOLIEUYeIOBEUYECKOW KYJIbTYphbl uepes
3HAKOMCTBO C UCTOpUEH PA3BUTHsI MATEMATUKH, YBOJIFOLIUEN MaTEMAaTUYECKUX UJIEH;
- pa3BUTHE JIOTHYECKOTO MBILIEHUS, IIPOCTPAHCTBEHHOTO BOOOpakeHus,
ATOPUTMUYECKON KyJIbTYphl, KPUTHYHOCTH MBILIUICHUS HA YPOBHE, HEOOXOIUMOM Juis Oymymieit
po¢eCCHOHATILHOM 1eATENbHOCTH, Ul IPOI0JKEHUs 00pa30BaHMsI U CaMOOOpa30BaHMs;
- OBJIaJICHE MAaTEMaTUUYECKUMH 3HAHUSIMU U YMEHUSIMH, HEOOXOJUMBIMU B TIOBCETHEBHOM
KHU3HHM, JUII OCBOCHMS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH M JUCLHUIUIMH
npoeCCHOHATBPHOTO IMKJIA, IS TIONy4eHUs OO0pa3oBaHWsi B 00JacTsAX, HE TpPeOYIOMHX
yri1yOJeHHON MaTeMaTH4ecKOM MOATOTOBKHY;
- TOTOBHOCTh W CHOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCIE CamMoo0pa3oBaHUIO, Ha
IPOTSDKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHHE K HEPEPHIBHOMY 00pa30BaHUIO KAK YCIOBHIO
yCIIeNIHOM Mpo(decCHOHAIBHONW U O0IIECTBEHHOM ACITEIbHOCTH;
- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOW TBOPYECKOH U OTBETCTBEHHOM
NeSITENIbHOCTH;
- TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO NOJE3HOH, Yy4eOHO-HMCCIIEAOBATENBCKOW, MPOSKTHOW W APYTHX
BHJIaX JEATEIBHOCTH;
- OTHOIIEHHE K MPO(ecCHOHATBHON 1eATEIbHOCTH KaK BO3MOKHOCTH Y4acTHsl B pEIICHUU
JINYHBIX, 0O0I1eCTBEHHBIX, roCylapCTBEHHBIX, 0O0IIeHAIIMOHAIBHBIX npobiem; .

MeTanpeaMeTHbIX:
- YMEHHE CaMOCTOSITENIBHO OINPEACHATh LENH JESATEIBHOCTM M COCTaBIATH IUIAHBI
NESTeIbHOCTH;  CaMOCTOSITEIbHO ~ OCYLECTBJSTh,  KOHTPOJUPOBATH U  KOPPEKTHUPOBATh
JESATENIBHOCTD; MCIOJIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI AJI JOCTHUKEHUS NOCTABICHHBIX LIEJIEH 1
pean3anuiy MIaHoB JeSTeNbHOCTH; BIOMPATh YCIIEIIHbIE CTPATETUH B PA3IMUHBIX CUTYaIUsX;
- yYMEHHE TPOJYKTMBHO OOIIAThCS M B3aUMOJEHCTBOBaTb B IPOLIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTHIBATh MO3UIMHU JPYTUX YYACTHUKOB JEATEIBHOCTH, 3P(EKTUBHO pa3peliarhb
KOH(QJIUKTBI,
- BJIQ/ICHUE HaBbIKaMHU [103HABATEIbHOW, Y4EOHO-UCCIIEOBATEIbCKOM M MPOEKTHOMN
JesTeIbHOCTH, HaBBIKAMHU pa3pelieHus mpo0iaeM; CiocOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY
MTOMCKY METOJIOB pELIeHHs] MPAKTUYECKUX 3aJ1ad, IPUMEHEHHIO Pa3IMYHbIX METOJI0B TTO3HAHMUS,
- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHOM HH(OPMAIIMOHHO-TI03HABATEIBHOM
NeSITEIbHOCTH, BKJIIOYasi YMEHHE OpPUEHTHPOBATHCS B DPA3IMYHBIX MCTOYHUKAX HH(OpMauu,
KPUTHYECKH OLIEHUBaThb M HMHTEPIPETUPOBATh HHGPOPMALIMIO, IOJNyYaeMyl0 M3 pPa3InYHbIX
HUCTOYHUKOB;
- BJI4/ICHUE SA3BIKOBBIMM CPEICTBAMU: YMEHHE ICHO, IOTUYHO U TOYHO U3JI1araTh CBOKO TOUKY
3peHus, UCTI0JIb30BaTh aIEeKBATHBIE SI3IKOBBIE CPEJICTBA;
- BJIaJICHME HaBbIKAMM MO3HABATENIBbHOM peQIeKCHH Kak OCO3HAHUS COBEPIIAEMbIX
NEHCTBUIM M MBICTUTENBHBIX MPOIECCOB, X PE3YJIbTATOB U OCHOBAHMil, TPaHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX I103HABATENbHbIX 3a/1a4 U CPENCTB Ul UX TOCTHKEHUS;
- L[EJIeYCTPEMIICHHOCTh B MOMCKAX U MPUHATUHU PEUICHHUH, COOOPa3UTEeIbHOCTh U UHTYHIIHS,
Pa3BUTOCTh IMPOCTPAHCTBEHHBIX IPEJICTABICHHUH; CHOCOOHOCTh BOCHPUHUMATh KpacoTy H
TapMOHUIO MHpA;



. NpeIMeTHBIX:
- C()OPMHUPOBAHHOCTb MPEJCTABICHUA O MaTeMaTHKEe KaK 4acTH MHUPOBOM KyJIbTYpbl U
MECTE MaTeMaTUKH B COBPEMEHHON LUBUIM3ALUH, CIIOCO0AX OMMCAHMS SIBJICHUN PEeaJbHOrO0 MHpa
Ha MaTEMAaTUYECKOM SI3BIKE;
- c(OPMHPOBAHHOCTh TIPE/ICTABICHUN O MAaTEMATUYECKHX TIOHATHAX KaK BaKHEHIINX
MaTEMaTUYECKUX MOJENSIX, MO3BOJIIOIIMX ONUCBHIBATE U M3Yy4aTh Pa3HbIE MPOLECCHl U SBIICHUS;
IIOHMMaHHUE BO3MOKHOCTH aKCMOMAaTU4YECKOT'0 TOCTPOCHUSI MATEMaTUUYECKUX TEOPUI;
- BIIJICHHE METOJAMH JI0Ka3aTelIbCTB M AJITOPUTMOB PEIICHHSA, YMEHUE MX IPUMEHSATS,
IIPOBOAMTD JJOKA3aTENIbHbBIE PACCYKIACHUS B XO/I€ PELLEHUS 3a/ay;
- BIIAJICHAE CTaHJAPTHBIMH IPUEMAMH PEIICHUS PALMOHAIBHBIX W HPPALUOHAIBHBIX,
[I0KA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHUI M HEPABEHCTB, HMX CHUCTEM;
WCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHUCIE I IIOMCKA IIyTU PEUICHUS U
WUTIOCTPALK PELIECHNS] YPAaBHEHUIN U HEPABEHCTB;
- Cc(OPMHPOBAHHOCTh MPEJCTABICHUNA 00 OCHOBHBIX MOHATHAX MAaTeMaTHYECKOrO aHaJIN3a
U HUX CBOWCTBax, BJAJECHHE YMEHHMEM XapaKTEepU30BaTh IOBEACHHE (PYHKLMN, HMCIIONb30BaHUE
IIOJIyYE€HHBIX 3HaHUH JJIs ONIMUCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;
- BJI/ICHUE OCHOBHBIMHM IMOHSATUSMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBax; c(hOPMUPOBAHHOCTb YMEHHUs PACHO3HABATH I'€OMETPUUYECKHE
burypel Ha depTexax, MOJENAX WU B pEATbHOM MHUpE; NPUMEHEHHE HW3YYCHHBIX CBOMCTB
reoMeTpruecKkux Guryp u GopmyI A pelieHus TeOMEeTPUYECKHX 3a/1ad U 3aJjau ¢ MPaKTHUYECKUM
COJIEp’KaHUEM;
- c(OPMHPOBAHHOCTH IPEACTABIECHUH O Mpolieccax U SBJICHUIX, UMEIOLINX BEPOSITHOCTHBIN
XapakTep, CTAaTUCTMYECKUX 3aKOHOMEPHOCTSIX B pEaJlbHOM MHpPE, OCHOBHBIX IOHSTHUSX
JJIEMEHTAapHON TEOPUM BEPOATHOCTEW; YMEHMM HAXOAUTh U OLICHUBATH BEPOSTHOCTH HACTYILJICHUS
COOBITHII B MPOCTEWHIMX MPAKTUYECKUX CUTYAIMsIX W OCHOBHBIC XapaKTEPUCTHKH CITydailHBIX
BEJIMYNH;
- BJIa/ICHUE HaBBIKAMHU HCIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM MpHU PELIeHUU
3az1ad.

B pe3ynbraTe 0cBOEHUS IUCHUIUIMHBI O0yYaOIIUICs TOIKEH YMeTh!
- BJIAZIETh METO/IaMHU J0KA3aTENIbCTB U AJITOPUTMOB PEIICHHUS;
- IPUMEHSTH, IPOBOJUTH TOKA3aTEIbHbIE PACCYKICHUS B XO/1€ PELLICHUS 3a/]a4;
- BJIAJETh CTAaHAAPTHBIMM IpPUEMaMU PEIIECHUS pALUOHAIBHBIX M  HPPALUOHAIBHBIX,
MI0Ka3aTeIbHbIX, CTENIEHHBIX, TPHTOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;
- MCIIOJIB30BAaTh F'OTOBbIE KOMIIBIOTEPHBIE IPOIPAMMBI, B TOM YHUCIIE JUISl IOMCKA IIyTH PELIEHUS U
WUTIOCTPAIK PEIIeHNs YPaBHEHUN U HEPABEHCTB;
- BJIaJIeTh YMEHHEM XapaKTepU30BaTh NOBeJeHNE QYHKIIUH;
- HCII0JIb30BAaTh MOJIyUE€HHBIE 3HAHUS ISl ONMCAHMSI U aHAJIM3a pealIbHbIX 3aBUCUMOCTEN;
- BJIaJIETh OCHOBHBIMHU MOHATHAMHU O TUIOCKUX U NMPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (UTYpaX, UX
OCHOBHBIX CBOMCTBAX;
- pacro3HaBaTh reoMeTpruUecKue GUrypsl Ha YepTekax, MOJEISAX U B PeaIbHOM MUDE;
- TMPUMEHSTh W3YYEHHbIE CBOWCTBA TreoMeTpuieckux ¢uryp u ¢GopMyn A peuieHus
reOMETPUUYECKUX 3a7a4 U 331a4 C IPAKTUYECKUM COJEPKAHUEM;
- BJIaZIETh HaBbIKAMHU MCIIOJIb30BaHUs FOTOBBIX KOMITBIOTEPHBIX IPOrpaMM IpU PEIIEHUH 3a7ay;
- HaxXOJIUTh W OILIEHUBATb BEPOSTHOCTH HACTYIUJICHHUS COOBITMHA B HPOCTEHIIMX MPAKTUYECKUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU CITYyYalHBIX BETUUYHH.

B pe3ynbrate 0CBOGHUS IUCIHUILIMHBI 00YYaloLIHiics JOKEH 3HATD!
- TpeACTaBlI€HUS O MaTeMaTHKe KaK 4YacTH MHUPOBON KYJIbTYpbl U MeCT€ MAaTeMaTUKH B
COBPEMEHHOW NMBUIIM3ALNHU, CIIOCO0aX OMHMCAHUS SBJICHUN peaJbHOro MUpa HA MaTeMaTHYECKOM
SI3BIKE;



- MpPEICTABICHUS O MAaTeMaTUYECKUX IMOHATHAX KaK BAKHEHIIMX MAaTEMaTUYECKUX MOJIEIAX,
MO3BOJIAIOIIMX ONMCBHIBATH M M3y4aTb pa3HbIEe IMPOLECCHI U SABJICHUSA;, ITOHUMaTb BO3MOXKHOCTH
AKCMOMATHUYECKOTO MTOCTPOEHUS MATEMAaTUUECKUX TEOPUI;
- Ipe/ICTaBIEHUS 00 OCHOBHBIX MOHATUSAX MAaTEMAaTHYECKOTO aHAIN3a U UX CBOMCTBAX;
- MPEJICTABJIIEHUS O MPOLECCAX U SABJICHUSAX, UMEIOIINUX BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKHUX
3aKOHOMEPHOCTSX B PEAIbHOM MUPE, OCHOBHBIX MOHATHAX 3JIEMEHTAPHOU TEOPUH BEPOATHOCTEH.

B paznene nporpammer «Conaepikanue yuyeOHOW JAUCHUILIMHBDY KYPCHBOM BBIICIICH MaTepHall,
KOTOPBIN MIPU U3YYEHUH MATEMAaTUKHA KOHTPOJIIO HE MOJJIEXKHT, COIJIACHO IPUMEPHON IPOTPAMMBI.

1 CTPYKTYPA U COAEP)KAHUE YYEBHOW JUCHUIIINHBI

1.1 O0bem yueOHOH TUCHMIIMHBI M BUAbI Y4eOHOI padoThI

Bun yuednoii pa6oTsi Obvem uacos
MaxkcumanbHast yueOHasi Harpy3ka (Bcero) 292
Oo6s13aTesibHAs ayTUTOPHAN YUeOHasi HArpy3Ka (Bcero) 284
B TOM YHCJIE: TPAKTUIECKHE 3aHATHUS 88
CamocTosiTeibHast padoTa 00yuaronierocs (Bcero) 8
B TOM 4YHCIJIC:
Pacuemno-epagpuueckue pabomoi 8

Hmozosas ammecmayus 6 ghopme — s3x3amena (3 cemecmp), oughghepenyupoganmusiti 3avem — 1 cemecmp,
opyeue popmuvl Konmpoas -2 cemecmp




2.2 TemaTuveckuil miaH u cofepkaHue yueOHOU TUCHUILTMHBI MaTeMaTHKa

Conep:xaHue y4eGHOro MaTepuasia, IpaKTHYeCKHe padoThl, CAMOCTOSITEIbHAs padoTa 00yyaronuxcs

Koabl koMmneTeHImii,

HanmenoBaHue pa3iesioB U opvuposanuio
O0bem yacoB KOTOPBIX
TEM cnocod0cTByeT
3JIEMEHT NMPorpaMmMmabl
1 2 3 4
1. MaremaTtika B HayKe, TEXHHKE, SKOHOMHKE, HH()OPMALMOHHBIX TEXHOJOTHAX M IPAaKTHYECKOH 5
Beenenne ACATCTLHOCTH. OK 01-05, 09
2. llenu u 3aga4y M3y4eHUs MaTeMaTHUKH MPU OCBOCHUH Ipodeccun Mactep 0 peMOHTY M 00CITYKHBaHHIO
aBTOMOOMJIS
Conepxanue y4eOHOrO MaTepuaia 14
1.1. llenple U panrMOHAIBHBIC YHCIIA.
1.2. JleiicTBUTENbHBIC YHUCTIA.
Tema 1. Pazeurue nonsrus o | 1.3. Ipubausxcennvie suiuucaenus. llpubaudscennoe snauenue 8eIuyuHbl U NOZPEUHOCIU NPUOIUNCEHU. 10
quciie 1.4. Komnnexcuule uucna. OK 01-05, 09
[Ipaktraeckas pabora Ne 1. BxomHOM KOHTPOJIb 2
[paktraeckas padora Ne 2. Apudpmerndeckne AeHCTBHUS HAJ YHCIAMHU, CPABHEHHE YHUCIOBBIX BEIPAKCHUH 2
TIPU PEIICHNH MPAKTHYECKUX 33/1a4.
Coneprxkanue yaeOHOTO MaTepHuania 34
2.1. KopHu HaTypaJIbHOH CTEIICHH U3 YHCIa M UX CBOICTBA.
2.2. CteneHy ¢ panMoHaJIbHBIMU ITOKA3aTENIsIMH, HX CBOHCTBA
2.3. Crenenu c AeHCTBUTEIbHBIMHU NTOKA3aTEISIMH.
2.4. Csoiicmea cmenenu ¢ 0etiCmeUmenbHbiM NOKA3AMeNeM.
2.5. OcHoBHOE JNoTapuGMHUIECKOE TOKICCTBO. 22
2.6. [ecartudHble M HATYpaJbHBIC JIOTApU(PMBL
2.7. TpaBwia geiicTBuii ¢ orapudmamu.
2.8. Ilepexon K HOBOMY OCHOBAHHUIO.
Tema 2. Kopuu, cremenn u | 2.9. IlpeoOpazoBaHue palMOHaIbHBIX, UPPALMOHAIBHBIX, CTEIIEHHBIX, I0KAa3aTeIbHBIX U JIOrApU(MUUECKUX
JIorapu(mMsl BBIPAKEHUH. OK 01-05, 09
[pakTrdeckas padora Ne 3. Brrancnenue u cpaBHeHHE KOpHEH. BEIoTHEHE pacyeToB ¢ paguKalaMi. 2
[paktrdeckas padota Ne 4. HaxoxaeHne 3HaYCHHUN CTETICHEH ¢ pallMOHAIFHBIMU MToKa3aTelsMu. CpaBHEHHE 2
crenerell. [Ipeobpa3oBanms BeIpaKEHUH, COEP)KAIMX CTEIICHH.
IMpakTryeckas padora Ne 5. Haxosxnenue 3HaueHns jorapudma mo npou3BoJIbHOMY ocHoBaHMIO. [lepexon oT 2
OJIHOTO OCHOBAHUS K APYTOMY.
[Ipaxtrueckas pabora Ne 6. Beraucienne u cpaBHEHHE JOTapru(pMOB, HCIOIB3YS €r0 CBOICTBA 2
[Ipaxtrnueckas padora Ne 7. HaxoxmeHue 3HaUCHUS KOPHS, CTETIEHH, JorapudMa, BBITIONHSSA peoOpa3oBaHUsL 2
BBIpOKEHU I
Kontponsnas pabora Nel o teme «KopHn, creneHu u morapumeDy». 2
Tema 3. OcHOBBI Coneprkanue y4eOHOrO MaTepuaia 36




TPUTOHOMETPUH

3.1. Pagnannas Mepa yria. BpamarenpHoe IBHKEHHE.

3.2. CuHyc, KOCHHYC, TAHTCHC W KOTAHI€HC YHUCIIA.

3.3. OcHOBHbIEC TPUTOHOMETPUYECKUE TOXK/ECTBA, (DOPMYJIIbI IIPUBEACHHUSL.

3.4. Cunyc, KOCHHYC U TAHT€HC CYMMBI ¥ pa3HOCTH JBYX YTJIOB.

3.5. CuHyc 1 KOCHHYC ABOIHOTO yria. @opmynvl NOI0BUHHO20 Veid.

3.6. IIpeoOpazoBaHuss CyMMBI TPHTOHOMETPHYECKUX (YHKIUI B MPOW3BEICHHWE W TPOU3BEICHHUS B CYMMY.
Buipascenue mpuconomempuueckux QyHKyuill uepes maneeHc NoJ08UHHO20 apeyMeHmd.

3.7. Ilpocreiinmie TPUTOHOMETPUIECKHAE YPABHEHUSI.

3.8. Pemenne TpUTOHOMETPHIECKUX YPaBHCHHH.

3.9. [IpocTeiimme TpUTOHOMETPHYECKNE HEPABEHCTBA.

3.10. ApkcuHyc, apKKOCHHYC, apKTaHT€HC YHCTIA.

24

[Ipaktnueckas padora Ne 8§ HaxoxmeHwe 3HaYeHHSI TPUTOHOMETPHUYCCKUX BBIPAKCHHH Ha OCHOBE
OTIPEJCTICHUSL.

[Ipaktrueckas padora Ne 9 HaxoxmeHne TPUTOHOMETPHUYECKIX BBIPAKEHUH, HCIIONB3YS 3aBUCHMOCTD MEXIY
HUMH

[paktndeckas pabora Nel() HaxokaeHue 3HAYCHHS TPUTOHOMETPHUYCCKUX BBIPAXKCHUN, WCIONB3YS IPH
HE00XOIMMOCTH CITPaBOYHBIE MaTepPHaJIbI

ITpaktuyeckas padbora Nell Pemenue npoctedninx TPUrOHOMETPUUECKUX YpaBHEHHI

[Mpaktuyeckass padora Nel2 PerneHue TPUrOHOMETPUUYECKHX YypaBHEHHH, CBOJASAIIMXCS K KBaJPaTHBIM M
JIMHEIHBIM.

ITpaktuyeckas padbora Nel3 PenieHue npocTeinx TpPUrOHOMETPHYECKUX HEPABEHCTB.

NN (NN

OK 01-05, 09

Tema 4. @®yHKuMH, UX
cBOiicTBa U rpauKH.
CreneHHble,
NMoKa3aTelbHbIe,
JorapupmMuyeckue u
TPHTOHOMETPHYECKHE
byHkumnu

Cozepxanue yueGHOrO MaTepraa

4.1. ®yuknuu. OO0acTh OMpECNICHUSI U MHOXECTBO 3HAUCHMIA;, rpaduKk (YHKIHH, MOCTPOCHHE rpaduKoB
GyHKIUH, 3aTaHHBIX PAa3IUYHBIMU CIIOCOOAMHU.

4.2. CpoiicTBa (YHKIMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHUYEHHOCTb, IEPUOAUYHOCTD.
IIpomexxyTkn Bo3pacTaHHMs U YOBIBaHMS, HauOOJIbIleeé M HAWMEHBIIEE 3HAYEHHUS, TOYKH SKCTpPEMyMa.
I'paduueckas HHTEpIIpETAIHS.

4.3. Tlpumepsl QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peajIbHBIX MPOIIeccax M sIBJICHHSIX.

4.4. Oo6parubie ¢ynkiun. OOnacTh ompeaeneHus W oOyiacTh 3Ha4YeHWi oOpatHoW QyHkumu. I'padux
oOpaTHO# (yHKIHH.

4.5. Apudmernyeckue onepanyu Hag GyHKuusiMU. CroxHast QyHKUUsE (KOMIO3HUIIHS).

4.6. Iloussmue o Henpepvignocmu QyHKYUIL.

4.7.0bnacmo onpedenenus u obnacmov 3uauenutl oopamuou pyukyuu. I pagpux obpammuoii ynxyuu.

4.8.CrenieHHble, IOKa3aTelibHbIe, JorapudMuuecKkrne W TpUroHomerpuueckue ¢GyHkuun. OmnpeneneHus
(yHKIWH, UX CBOWCTBA M TpPaQUKH.

4.9. TlpeobpazoBanust rpadukos. [lapannenbHbIl MepeHOC, CUMMETPHUs OTHOCHTENILHO OCEH KOOpIHMHAT U
CUMMETpHs OTHOCUTENILHO Hayala KOOPAHMHAT, CUMMETPUS OTHOCUTENBHO NPSIMON Y = X, pacTsSKEHUE U
CXKaTUe BJIOJb OCEHl KOOpAUHAT

4.10. O6paTtHble TPUTOHOMETpHUYECKHE (QYHKIIHH.

14

IMpakTnyeckas pabora Nel4 OrmpezneneHHe OCHOBHBIX CBOWCTB YHMCIIOBBIX (DYHKIMH, WIUTIOCTpAaLUs MX Ha
rpadukax.

OK 01-05, 09




IIpaktudeckas padora Nel5 TIloctpoenme rpaduKkoB H3YUCHHBIX (GYHKIUH, WLTIOCTpAHS 1O Tpaduky

CBOKCTBA dJIEMEHTAPHBIX QYHKITUI 2
IIpaktudeckas padora Nel6 IIpeoOpazoBanus rpadukoB. Mcnonb3oBaHue MOHATHS QYHKIINW JJIT OTIMCAHUS 2
aHaIM3a 3aBUCUMOCTEH BEJINYHH.
[Ipaktnueckas pabora Nel7 Omnmcanme C TOMOIIBI0 (QYHKIUH pPa3TUIHBIX 3aBHCHMOCTEH, MEXIY
MIEPEMEHHBIMH B PEAIbHBIX MPOLECCaX W3 CMEXHBIX AUCHMIUIMH. [ 'apMoHMYeckue Komebanus. IIpuknanHsie 2
3aJauu.
CopneprxaHue yueOHOr0 MaTepHuaia 26
5.1. PaBHOCHIIBHOCTH ypaBHEHHH, HEPABEHCTB, CHCTEM. OK 01-05, 09
5.2. OcHOBHBIE MIpHEMBI HX peIIeHHus (pa3loXKEHHE HAa MHOXKHTENW, BBEICHHE HOBBIX HEU3BECTHBIX,
TIOZICTAHOBKA, Tpa(UIeCKuil METO).
5.3. PanmoHanbHBIE, HppAIMOHANBHBIC, IIOKAa3aTEIbHbIC, JOTApU(PMHICCKHE W TPUTOHOMETPHUYECKHE
YPaBHEHHSI U CUCTEMBI.
5.4. PaumoHanbHBIE, HWPPALHOHAIBHBIC, IOKA3aTElbHBIC, JIOTAPU(PMUUECKHE W  MPULOHOMempUiecKue 14
HepaBeHCTBa. OCHOBHBIC IPUEMBI UX PEIICHHSI.
5.5. Metox nHTEpBAIIOB.
5.6. M3obpakeHne Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBA PEIICHWH ypaBHEHHH M HEPABEHCTB C JBYMs
MIEPEMEHHBIMH U X CUCTEM.
Tema 5. Vpasuennus u 5.7. TlpuMeHeHHe MaTeMaTHYECKUX METOJOB JUIsl PELICHUs COAEPIKAaTeNbHBIX 3a/lad U3 pa3In4HbIX o0yacTei
HEpPaBEeHCTBA p 7IOB A3 P Aeb 7 e pasit .
HAayKM U NpakTUKHU. MHTepnpeTanus pe3ynpTara, y4eT pealbHbIX OTpaHHYCHUH.
IIpaktudeckas pabota Ne 18 Perienue panmoHaabHBIX YpaBHEHUH, CBOJSIIMECS K TUHEHHBIM M KBaJAPATHBIM, 2
a TaK)Ke aHAIOTUYHbIE HEPAaBEHCTBA U CHCTEMBI.
[Mpaktuyeckas padora Ne 19 Pemenne nokasarenbHbIX YpaBHEHHH, CBOASIINECS K JIMHEHHBIM U KBaAPATHBIM, 2
a TaK)Ke aHAIOTHYHbIE HEPAaBEHCTBA U CHCTEMBI.
[Mpaktuyeckass pabora Ne 20 Pemenue norapuMuyYecKux ypaBHEHHH, CBOISINUECS K JIMHEHHBIM U 2
KBaJPaTHBIM, a TAK)KE aHAJIOTMYHBIC HEPABEHCTBA U CHCTEMBI.
[Tpaktuyeckas padbora Ne 21 Mcnosp3oBanue rpaduueckoro METo/a pellleHnsl ypaBHEHU U HEPaBEHCTB. 2
IIpaktudeckas pabora Ne 22 CocTaBiieHre U pellieHue YpaBHEHUH U HEPABEHCTB, CBSA3BIBAIOIUX HEU3BECTHBIE 2
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIC IPUKJIIAHBIX) 330a4aX.
Kontponpnas padora Ne 2 o Teme «PenreHue ypaBHeHHI U HEPABEHCTBY. 2
Conepxanne yd4eOHOTO MaTepHuaa 24
6.1. BzamMHOe pacroioKeHHe IBYX MPSIMBIX B IPOCTPAHCTBE.
6.2. [NapamrenbHOCTH IPSAMON U IIIOCKOCTH. OK 01-05, 09
6.3. TlapamienbHOCTb IIOCKOCTEI.
Tema 6. Tpsimbie u 6.4. TlepneHIMKYJISPHOCTH NPSMOH U IJIOCKOCTH. _
IIOCKOCTH B POCTPAHCTRE 6.5. IleprieHAMKYJISIp ¥ HAKJIOHHAS. YTOJI MKy HPSIMO# U IJIOCKOCTHIO. 14

6.6. JIByrpanubiil yroi. Yroj Mexay IIIOCKOCTSIMHU.

6.7. TleprneHIUKYJISIPHOCTH JIBYX IUIOCKOCTEH.

6.8. 'eomeTprueckue mpeoOpa3oBaHUs IPOCTPAHCTBA: MAPAJIIEIbHBIH IIEPEHOC, CHMMETPHUS OTHOCHTENBEHO
TUIOCKOCTH.

6.9. ITapaieapbHOE MPOCKTHPOBAHUE.

10




6.10.  ITnowads opmo2oHaIbHOU NPOCKYUU.

6.11. M3o0paxkeHHE MPOCTPAHCTBEHHBIX QUTYD.

ITpaktudeckas pabora Ne 23 Akcrombl ctepeomMeTprn. M300pakeHrne IpoCTPaHCTBEHHBIX QUTYD.

[IpaxTraeckas padora Ne 24 B3amMHOE pacmosoxKeHNe IPSIMBIX B IPOCTPAHCTBE.

[Ipaktrueckas padora Ne 25 B3anmMHOe pacmooxeHne IIIOCKOCTEH B IPOCTPAHCTBE.

[Ipaktraeckas pabora Ne 26 B3amMHOe pacmosoxKeHne PSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBE.

[paktraeckas pabora Ne 27 ['eomerprdeckue mpeodpa3oBaHUs MPOCTPAHCTBA.

NININ NN

Tema 7. KoopauHaTsl U
BEKTOPBI

Coneprxanne yaeOHOTO MaTepHaia

7.1. IlpssmoyronbHast (iekapToBa) CUCTEMa KOOPAMHAT B IPOCTPAHCTBE.

7.2. ®opMyna paccTOSIHHUSI MEKAY JBYMsI TOUKaMH.

7.3. YpaBuenus cepsl, niockocmu u npsamotl.

7.4. Bextopsl. Moaynb Bektopa. PaBeHCTBO BekTOpoB. Cii0)keHHE BEKTOPOB. Y MHO)KEHHE BEKTOpA Ha YHCIIO.

7.5. Pasznoxenue BCKTOpPA IO HAIPaBJICHUAM.

7.6. Yron Mexzy AByMs BEKTOPaMH.

7.7. TIpoexiust BEKTOpa Ha OCh.

7.8. Koopaunatsl BekTopa. CKaJISIpHOE MPOU3BEICHHE BEKTOPOB.

7.9. Vcnosp3oBaHHE KOOPJMHAT U BEKTOPOB IIPH PEHICHHH MaTeMaTHYECKUX Y MPUKIAIHBIX 3aa4.

20

IMpaktuyeckas padora Ne 28 JlelicTBHsl HaJl BEKTOPaMH.

[pakTryeckas padora Ne 29 Mcnone3oBaHue KOOPMHAT U BEKTOPOB IIPH PELICHUH MaTEMaTHYECKUX U
NIPUKJIAHBIX 3371a4. YpaBHEHUs Cephl.

Tema 8. MHOTOrpaHHUKH U
KpyIJble Teaa

Cozepxanue yueOGHOTO MaTepuaa

30

8.1. Bepumnbl, pedpa, rpaHn MHOTOTpaHHUKA. Pasgepmka.

8.2. Munoeocpannvie yenvl. Boinykivie mnocoepannuxu. Teopema Dinepa.

8.3. Ilpusma. [psimas u naxronnas npusma. [IpaBuibHas npusma.

8.4. Tlapamnenenunen. Kyo6.

8.5. IMupamuya. [IpaBuiibHas nupaMua.

8.6. Yceuennas nmupamua.

8.7. Terpasap.

8.8. Cummerpuu B Ky0Oe, B mapajiesienuresie, B Ipu3Me U Nupamuje.

8.9. Ceuenus Kyba, NpU3MBI U IUPAMHUJIBL.

8.10. IlpezcraieHue 0 MPaBIIIbHBIX MHOTOIPAaHHHUKAX (TETpa’ap, Ky0, OKTa’Ip, JOACKadAP U HKOCAIIP).

8.11. I{nnuHxap ¥ KoHyc. Y ceueHHbIH KOHYC.

8.12. OcHoBaHwue, BBICOTA, OOKOBas IIOBEPXHOCTh, 00pa3yIoIias, pa3BepTKa.

8.13. OceBble CEUCHUS M CCUCHHSI, ApaJUICIbHbIC OCHOBAHUIO

8.14. lap u cepa, UX ceyeHUsI.

8.15. KacarespHast IUIOCKOCTH K chepe.

8.16. OOBeM 1 ero u3MepeHue.

8.17. NurerpanbHas Gpopmyiia oobema.

8.18. ®opmynbl 00beMa Ky0Oa, IPSIMOYTOJIbHOTO MapaJuIeNIeuIIe/1a, MPU3MbI, IIITHHIpA.

8.19. ®opmynbl 00beMa NUpaMHIbI U KOHYCA

16

OK 01-05, 09

11




8.20. ®opmyiisl IUIOMIAAM TOBEPXHOCTEH IIMIIMHAPA U KOHYCA.

8.21. ®opmyisl 00bEeMa IIapa U IIomau chepol.

8.22. TTonoOue ten.

8.23. OTHomeHNs MIIOMAel MOBEPXHOCTEH 1 00HEMOB IMOTOOHBIX TEIL.

[paxtraeckas padora Ne 30 IIpmma. [apamnenenmmnen. Kyo.

[Ipaxtraeckas pabora Ne 31 [Mupamuna

[Ipaxtraeckas padora Ne 32. [TocTpoeHne MpocTeHX cedeHnid Ky0a, MPU3MBI, MHPaMHUIEL.

[paktndeckas padora No 33 PemreHue ImTaHMMETpUYECKHX M MPOCTEHIINE CTEPEOMETPHUYESCKHX 3ajgad Ha
HAaXO0XJICHHE T€OMETPUIECKIX BEIWIHH (IJIMH, YTI0B)B MPUKIAAHBIX 33a9aX.

[Ipaxtraeckas padora Ne 34 Hunmuaap. Konyc. llap u chepa.

[Ipaktnueckas padora No 35 PemieHne MIaHUMETPHYECKHX M MPOCTEHINTNX CTEPEOMETPHUYCCKHX 3ajad Ha
HaXO0X/ICHHE IUIOIA/ICH M HAa HaXOXKACHHE 00bEMOB NTPHUKJIIATHBIX 3a/a49ax.

Kontponsnas padora Ne 3 mo Teme «MHOTOTPaHHHUKH M TEJIa BPALICHUS.

N NN N ININN

Tema 9. Hauana
MATEMATHYECKOI'0 aHAIN3a

Coneprxanne yaeOHOTO MaTepHaia

9.1 ITocnenoBarenbHOCTH. CIOCOOBI 3aJaHNs U CBOMCTBA YUCIIOBBIX ITOCIEA0BATEILHOCTEMN.

9.2 [owsamue o npedene nociedosamenvhocmu. CywecmeogaHue npedeid MOHOMOHHOU O2PAHUYEHHOU
nOCIe008aMeNbHOCHI.

9.3 CymMMHpOBaHHE MOCIEN0BATEILHOCTEN.

9.4 beckoHeyHO yOBIBaIOIIAsi FeOMETPUYECKast IPOTPECCHsl K €€ CyMMa.

9.5.TloHATHE O HEMTPEPHIBHOCTH (PYHKITHH.

9.6 IIponsBoxHas. [lorATHE O IPON3BOAHON (HYHKIMH, €€ TEOMETPHUCCKIHA U PH3HICCKUI CMBICI.

9.7 YpaBHeHHe KacaTeIbHOH K rpaduKy QyHKITHH.

9.8 HpOI/ISBO,Z[HLIG CYMMBI, pa3HOCTH, IPOU3BCACHUS, YACTHOTO.

9.10 IIpon3BOAHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKITHI.

9.11ITpuMeHeHNE TIPON3BOAHOM K UCCIICAOBAaHUIO (DVYHKIMHA U TIOCTPOCHUIO TPayUKOB.

9.1271pou3zsoonvie 0b6pamuoll QYHKYUY U KOMAROSUYUU QYHKYUU.

9.13HpI/IMepBI HCIIOJIb30BaHU HpOHSBOHHOfI JUIA HAXOXKACHUSA HAWJITYYIICI0 pCIICHN B IPUKJIAHBIX 3aav9aXx.

9.14 Bropas npou3Bo/iHas, €€ TeOMETPUICCKAN 1 (PU3HICCKHUIA CMBICIL.

9.15 [IpumeHeHHMe TNPOM3BOAHOW K HCCIENOBaHHMIO (GYHKIMH M mocTpoeHuro rpadukos. Haxoxnenue
CKOPOCTH JUTSl IpoLiecca, 3aJaHHOT0 (hopMyIIoii M rpadKOM.

20

[Ipaktrdeckas padora Ne 36 BerancieHue mpou3BOIHBIX AIEMEHTAPHBIX (QYHKIHH.

[TpakTryeckas padbora Ne 37 Beruncienne npon3BOAHBIX. HCHONB3YsI NpaBuia JuddepeHnnpoBaHus

[paktndeckas pabota Ne 38 IIpomsBogHas: MEXaHHYSCKHH M TEOMETPHYCCKHH CMBICI IPOU3BOIHOM.
YpaBHeHME KacaTeabHOH B 001IEM BHJIE.

[paktndeckas pabora Ne 39 HzyueHuss cBoiicTB (YHKIWMI W TOCTPOCHHS TpPapUKOB C MPUMCHEHHUEM
MIPOU3BOTHOM.

[Ipaktnueckas padora Ne 40 IIpumeHeHUE NMPOUZBOAHON IS PEIICHUS MPUKIAJHBIX 33734, B TOM YHCIEC
COIMANEHO-9KOHOMHYECKUX W (DU3WYCCKHX, Ha HAWOOJBIINE M HAaUMCHBIINE 3HAYCHHS, HA HAXOXKICHUE
CKOPOCTH M YCKOPEHHS.

OK 01-05, 09

Tema 10. UuTerpay u ero
NpUMeHeHHe

Copepxanne yaeOHOTo MaTepuaa

24

10.1 ITepBooOpa3Hasi ¥ MHTErpaL.

18

OK 01-07,09,10
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10.2TIpuMeHeHHE OMNpEAEICHHOT0 HWHTEerpaia [Uisi HAXOXKACHHS IUIOMAAN KPHUBOJMHEWHON TpareluH.
dopmyna HeroTona—JleliOHMIA.

10.3 TIpumepsl NpUMEHEHHUS MHTETrpaia B QU3MKe U TCOMETPHUH.

ITpaktudeckas padora Ne 41 Unrerpan u neppoodpasnas. Teopema Herorona—1JleitOnuna 2
[paxtrueckas padora Ne 42 [puMeHeHne HHTETpaIa K BRIYUCICHUIO (PH3NUECKUX BEIMYHH U IUIOMIAIeH. 2
Kontponsnas padora Ne 4 mo Teme «Hagana maremaTiaeckoro aHanm3a. IHTerpan u ero npruMeHEHHe». 2
Copeprxanne yaeOHOro MaTepuaia 10
11.1 OcHOBHBIE TOHATHSI KOMOMHATOPUKH.
11.2 3agaun Ha TOACYET YHCIa pa3MEIIeHNH, IePecTaHOBOK, COYCTaHHH.
11.3 Pemenne 3agad Ha mepebop BapHaHTOB. 8
Tema 11. Komounaropuka 11.4®opmyna 6buaoma HeroToHa.
= OK 01-07,09,10
11.5 CpoiicTBa ONHOMUHAIBHBIX KOA(PPHUINEHTOB.
11.6 Tpeyronsauk [ackans
[Ipaxtraeckas padora Ne 43 Pentenne npocTedminx KOMOMHATOPHBIX 33J]ad METO/IOM Irepedopa, a TakxKe ¢ 2
HCTIOJIb30BAaHHEM M3BECTHBIX (hopMy.
Coneprxanne yd4eOHOTO MaTepHraia 10
12.1Co0pITHE, BEpOSITHOCTH COOBITHS, CIIOKCHIE M YMHOKCHUE BEPOSITHOCTEH.
12.2  Ilonamue o ne3asucumocmu coobimuil.
12.3  Juckpemnas cnyuaiinas eeauuuna, 3akon ee pacnpeoeienus. Huciosvie Xxapakmepucmuxu
OUCKDEMHOUL CTYYAUHOU GeTUYUHDL.
12.4  [lousmue o 3axoHe DOnbUUX YUCeN 8
Tema 12. Dnementhi Teopun 12.5 TlpexncraBnenue naHHBIX (TaONUIBI, JUarpaMMbl, TpaduKu), TenepanvHas COBOKYNHOCMb, GblOOpPKA,
. cpedHee apudmemuyeckoe, MeOUaHa.
BEPOATHOCTEH. 12.6 [owmamue o 3a0auax mamemamu4eckol Cmamucmuxu.
12.7 Peuwienue npakmuyeckux 3a0a4 ¢ npumMeHeHuem 6eposmHOCTNHbIX Memo0os.
IMpaktuyeckas padora Ne 44 Ananu3 uHGOPMAIMKM CTaTHCTHYECKOTO XapakTepa, NPE/ICTaBICHHBIX B BHIE 2
JiMarpaMm, rpaMKoB NP peIIeHUH NPUKIAIHBIX 33124
BHeaynutopHast camocTrosiTeNbHas pabora: 8
1.Pacuemno-epagpuuecxkue pabomoi
2.Bvinonnenue uccnedo8amenbcko2o npoekma
MakcumaibHas yueGHast Harpy3Ka (Bcero) 292
Oos3aTesibHas ayIMTOPHAs y4eOHast HArpy3Ka (Bcero) 284
W3 Hux npakTHYeCKHX 3aHATHH 88
BHeaynuTopHasi caMmocTOsITeIbHAsA padoTa 8
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3 YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IUCHUITTINHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 1o

JInst peau3aiuy mporpaMMbl TUCIUIUIMHBI IPEIYCMOTPEH yueOHbIN KaOMHET MaTeMaTHKa
O6opynoBanue yaeOHOTo KabUHeTA!

- IOCAIOYHBIE MECTA M0 KOJINYECTBY 00YUaIOIINXCS;

- pabouee MecTo MpernoIaBaTelis;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX Toco0mii «MaremMaTukay.
TexHuveckue cpeacTBa OOyUCHHUS:

- KOMITBIOTEP C JIMIICH3UOHHBIM MPOrPAMMHBIM 00ECIICYCHUEM;

- MyJIbTUMEHA IIPOEKTOP;

- IPUHTEP, CKaHep, Komep.

3.2 UndopmannonHoe odecniedenne 00yueHust
[lepeuens yueOHBIX u3aHuil, IHTEpHET-peCcypCcoOB, JOTOIHUTEIBHOM JTUTEPATYPHI

OcHOBHBIC MCTOYHUKU:

1 bammakoB M.M. Maremaruka. VY4ueOHUK i1  YYPEKIECHUNW HAYAJIBHOTO U CPEIHEro
npodeccuoHaibHOT0 00pa3oBanust/- M.: 3narenbckuii ieHTp «Akamemusi», 2013. — 256¢.

2 bammakoB M.M. Marematuka. 10 kiacc. 3amaunuk: ydeOHOe mocoOue aisi oOpazoBaTeIbHBIX
YUPEXKJIEHUN HAYaJIbHOTO U CpeHero npodeccruoHaibHoro odpasoanus/- M.: M3garensckuii IEHTP
«Axagemus», 2013. — 416c.

JlonoJIHUTeIbHbIEe HCTOYHUKH!

1  Aranacsan JI.C., byrycoB B.®., Kagomues C.b. u np. ['eomerpust (6a30Bblil ¥ MpodUIbHBIN YpOBHM)

10 -11. — M., 2006.

Anumos IIILA. u ap. Anre6pa u Havana aHanuza 10 (11) k1. — M., 2010.

[Mexnenkuii U.J{. Marematuka (yue6Huk). — M., 2006.

Komarun HO.M., TkaueBa M.B, ®enepoBa H.E. u gap. Maremaruka: anreOpa u Hayaia

MaTeMaTUYecKoro aHanmza. AJredpa ¥ Hayajla MareMaTHdeckoro aHamu3a (0a30BbBIM U

yray6nenssiii ypoBaH). 10 knacc / mox pen. A.b.XKmwxkgenko. — M: OO0 «M3aarensctBo OHUKCY,

2014.

5 Komaruan FO.M., Tkauea M.B., ®enepoBa H.E. m np. Maremaruka: amreOpa u Hadaia
MaTeMaTHYecKoro aHanusa. Aunredpa ¥ Hayajla MaTeMaThyeckoro asanu3a (0azoBblii U
yrinyonenssiii ypoBHu). 11 kmacc / moxn pen. A.bKmwxdenko. — M., OO0 «M3naTenscTBO
Onukc»,2014

EE NGO (N

HNuTepHeT - pecypcesbi:
1 Jlykankus A.I'. Matemaruka [DneKkTpoHHBIN pecypce.]: yueoHuk ais crya. CIIO - M.: TDOTAP-
Menua, 2014. - http://www.studentlibrary.ru/book/ISBN9785970430941.html, cBOOOIHEI] -
bubnuodona. DnekTponHas OubnroTeka cryaeHTa. MaremaTuka. [ DIeKTpOHHBIN pecypce]: [calT]. —
OnekTpoH. aaH. — Pexxum noctyma: http://www.bibliofond.ru , cBoGoHBIH
2 Axagemuk. CoBapH U SHUMKJIONEANHU. [ DIEKTPOHHBIHN pecypc]: [cailT]. — DnekTpoH. naH. — Pexum
noctyna: https://dic.academic.ru/ , cBOOOIHBIIT
3 Matematem. [OnekTpoHHBIH pecypc]: [caiiT]. — OnekTtpoH. mpadH. — Pexwmm goctyma:
http://matematem.ru/, cBoGomubIi Koiekiuss KHWAT, BHUACO-JICKIHMHA, IOJ00pKAa 3aHMMATEIbHBIX
MaTeMaTHYECKUX (DaKTOB, pa3IUYHbIC IO YPOBHIO U TEMATHKE 3a/1a4, UCTOPHH U3 KU3HU MAaTEMAaTHKOB.

14


http://www.studentlibrary.ru/book/ISBN9785970430941.html
http://www.bibliofond.ru/
https://dic.academic.ru/
http://matematem.ru/

Nudopmanus o6 onuMmmuanax, HaydyHbIX IIKOJaX MO maremaTuke. Memumareka — Pexum pocryma:
http://www.math.ru;

4  Komnexknusi  MO3HABAaTENBHBIX  MarepuasioB o  gucne [lm —  Pexum  mocryma:
http://www.arbuz.uz/x_pi.html;
5 COOpHHMK JIEKIIMWA. DJIEKTPOHHBIC YYeOHHWKHM H permeOHuku. KpaTkuii TeopeTudeckuit 0030p

nUcHUIUIMHBL — Pexxum noctymna: http://www.mathelp.spb.ru

6  Bektopel B crepeomerpun. OTBHICKaHHE YIJIOB M MPOEKIUH, TUIOMAACH CEUYeHU U 0ObEeMOB TeJl.
[Ipumepsr u 3a7a4u 1S CaMOCTOSTEIILHOTO peLieHus - Pexxum JocTymna:
http://kvant.mccme.ru/1978/01/skalyarnoe_umnozhenie vektorov.htm;

7 OmpeneneHus: 1 UCTOpUUECKHUE CIpaBKU. Teopema Ditepa - UCTOPUS U J0Ka3aTenbCcTBO. [11aTOHOBBI U
ApxumenoBel Tena. buorpaduueckue cnpaBku o Ilnatone, Apxumene, EBkiauae u Apyrux ydeHBIX,
MMEIOIIMX OTHOLIEHUE K 3asBJICHHOM TeMe. MHOIOrpaHHHKH B MCKYCCTBE M apXUTEKType — Pexum
nocryma: http://www.tmn.fio.ru/works/26x/304/;

8 Komreknus WHTEPaKTUBHBIX MAaTEPHAJIOB MO Pa3IMYHBIM BOIPOCAM MaTeMaTHKU — Pexum nocryma:
http://www.explorelearning.com/;

9 HudopManinoHHO-TIONCKOBAsI CHCTEMa 110 MaTeMaTHKE 110 pa3JiesiaM: TUIAHUMETPUS U CTEPEOMETPHUS —
Pexxum moctyma: http://zadachi.mccme.ru/easy/;

10 Poccuiickuii 0Opa3zoBatenbHbIil mopta — Pesxum noctyma: http://www.school.edu.ru.

11 ®enepanbHblii LEHTp HHPOPMAIMOHHO-O00PA30BATENbHBIX PECYPCOB. [DJIEKTPOHHBINH pecypc]:
VY4eOHo-MeToIuuecKe MaTepualisl. — Pexxum goctyma: www.fcior.edu.ru;

12 MunucrepctBo obpasoBanust Poccuiickoit ®enepanuu. - Pexxum gocryma: http://www.ed.gov.ru;

13 HamumonaneHbld moptan "Poccuiickmii 00meoOpazoBaTeNbHBIN MOpTanm». - PexuMm mocryna:
http://www.school.edu.ru;
14 Crnennanu3upoBanubiii  mopran  «HMHGDOpMAaMOHHO-KOMMYHHKAITUOHHBIE — TEXHOJOTHH B

obpaszoBanumy. - Pexxum mocryna: http://www.ict.edu.ru

4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

KOHTpOHL " OLCHKA PE3YJIbTATOB OCBOCHUA AUCHUIIIMHBI OCYIICCTBIIAOTCA IMPEIIOAABATCIICM B
nmponecce MmpoBCACHUA IMPAKTUYCCKUX SaHHTI/II\/’I, TCCTUPOBAHHA, a TAKKC BBIIIOJIHCHUA 06y‘laIOHII/IMI/IC$I
WHIUBUAYAJIBbHBIX 3a,I[aHPII>i, HCCHGHOB&HHﬁ.

Kon PesyabTar IToxa3aTenu oneHKH @opMBbI M METOABI KOHTPOJIA U
OLIEHKH Pe3yJIbTATOB 00y4YeHHsI

Io 3asepuienuu oceoenus yueOHou OUCYUNIUHBL 00YYAIOWUUCS DOIIICEH YMEmb.

11

BJIagCTh -HaxXoauT OIIMOKU B npeo6pa303aHI/mx W BBIYUCIICHUAX 3KCHCpTHaH OIICHKA BBIIIOJITHCHUA
METOAaMH (OTHOCI/ITCSI KO BCEM IIYHKTaM HpOFpaMMLI); MMPAaKTUYCCKUX pa60T,
J0Ka3aTrCJIbCTB MW | -HAXOAUT HpI/I6J'II/I)K€HHLIC 3HA4YCHUA BCIIMYWH 1 | KOHTPOJIbHBIX pa60T, 9K3aMc€Ha,
AJIrOpUTMOB IMOTPEIIHOCTU BBIYHMCIICHUN (a6COJ’HOTHa${ 1 | HalpaBJICHHBIC Ha OLICHKY
peUICHUS; OTHOCI/ITGHLHaﬂ); IMPAKTUYCCKUX HABbIKOB.

- CPaBHHUBACT YUCIIOBBIC BHIPAKCHUS,
- BBIIIOJHACT apI/I(pMeTI/I‘-IeCKI/Ie HeﬁCTBHH HaJg 4YHuCJIaMH,
coyeTasd YCTHBIC U MMCbMEHHBIC IPHUEMBI;

- BBIYHCIIACT U CPaBHUBACT KOPHH, BBIMOJHASA TPUKUIKA
3HAUEHUsT KOPHS MPeoOpa30BhIBACT YUCIOBBIC U OYKBEHHBIC
BBIPAXKEHUE, COJEPIKAILINE PATUKAIIBL;

- BBIMONHSET pacuyeThl 1O (OopMyam, COIEpXKAIIUM
paaMKabl, OCYIICCTBIISASI HEOOXOOUMbIC MOACTAHOBKH U
npeoOpa3oBaHus;

- OIpeeNsieT PABHOCHIBHOCTh BBIPAXKEHHH C paHKaNaMu;

- HaXOJMT 3HAYCHHS  CTCICHH, HCHONB3ys  MpH
HEOOXOAMMOCTH HHCTPYMEHTAJIbHBIC CPE/ICTBA,;

15


http://www.math.ru/
http://www.arbuz.uz/x_pi.html
http://www.mathelp.spb.ru/
http://kvant.mccme.ru/1978/01/skalyarnoe_umnozhenie_vektorov.htm
http://www.tmn.fio.ru/works/26x/304/
http://www.explorelearning.com/
http://zadachi.mccme.ru/easy/
http://www.school.edu.ru/
http://www.fcior.edu.ru/
http://www.ed.gov.ru/
http://www.school.edu.ru/
http://www.ict.edu.ru/

- 3alMChIBAaCT KOPEHb B N-OM CTENIEHW B BHJIE CTEIICHH C
JPOOHBIM TIOKa3aTeIeM U Ha00O0pOoT;

- BBIYUCIISET CTENEHHU C PAlMOHANBHBIM IIOKa3aTeseM,
BBIMIONHASL TPUKUAKK 3HAYEHHMS] CTENEHH, CpPaBHUBATH
CTCIICHH;

- BBINOJIHACT IPEOOPA30BAHUEC YHCIOBBIX M OYKBEHHBIX
BBIPAKEHUH, COAEPKALUX CTENEHH, IPUMEHSISI CBOMCTBA;

- BBINOJHACT MPeoOpPa3OBaHMA BBIPAKEHUH, IPUMEHSA
(opMynBI, CBS3aHHBIE CO  CBOWCTBAMH  CTEIICHEH,
JIOTapu(MOB;

- TPHUMEH’IET MaTeMaTH4eCKHEe METOAbl M PEICHHUS
COJICPKATENbHBIX 3a7ad M3 PAa3IMYHBIX 00JacTed HAyKH U
NPaKTHKH, WHTEPIPETHPOBATh pe3ylbTaThl C  y4EeTOM
peaNbHBIX OTPAaHUYEHUIH;
- pemaer 3agadyd  Ha
MIPOU3BOJHOM;

- BEIYHCIIAET [IEPBOOOPA3HYIO st JaHHOH (hyHKIUM;

- pelmlaer 3aJadyd Ha CBA3b IIEPBOOOpa3HOM H ee
MIPOU3BOJHOM;

CBSI3b IIEPBOOOpa3sHOM U ee

y MIPUMEHSATb, - pelraeT NpUKIaaHbIC 33/1a9d Ha CI0)KHBIC TPOIICHTHI; OKCIIepTHAs OLICHKA BBITOJIHCHHUS
1.2 | mpoBOIHTH - ompemenser  00JAaCTh  JOMYCTUMBIX  3HAYCHHUIl | IPAKTHYECKUX pabor,
JOKa3aTeIbHbIC J0rapuHMHUIECKOTO BBIPAKCHUS; KOHTPOJIBHBIX PadoT, dJK3aMeHa,
paccyxneHuss B | - HpPUMCHSET npH BBIYHCIICHUH 3HAUYCHUs | HalpaBJICHHBIC Ha OLICHKY
XOlIe  PCIICHUS | TPHTOHOMETPUYECKOTO BBIPOKCHUS UM €ro YINPOLICHHs | MPaKTHYECCKHX HABBIKOB.
3aj1ad4; OCHOBHbIE ()OPMYJIBI TPUTOHOMETPUU: (HOPMYJIIBI CIOKEHHS,
YIBOEHHS, NpeoOpa3oBaHMsl CYMMBI TPHTOHOMETPHYECKUX
(yHKIMI B TPOM3BEJICHUE U TIPOU3BENICHUS B CyMMY;
- pelmlaer 3aJauyd Ha TPUMEHEHHE (OPMYJIBI CyMMBI
6eckoHEeuHO yOBIBAIOIIEH reOMEeTPHUYECKON TIPOTPECCHH;
- COCTaBIISIET YPaBHEHUsI KacaTellbHOM B 00ILEM BUJIE;
- TpHUMEHSEeT MPOU3BOAHYIO [UIsl pEIUCHUs 3agad Ha
HaXO0JX/ICHHE HAWOOJIBIIEr0, HAaMMEHBIIETO 3HAYCHHS M Ha
HaXO0XKJICHHE IKCTPEMYMa;
Y BJIAJIETh - pelraeT uppanuoHaibHbIe YPaBHEHNS; DKCrepTHAs OLICHKA BBITOJHCHHUS
1.3 CTaHJapPTHBIMU - pelIaeT nokasarelibHbIC YPaBHEHUS; NPaKTUYECKUX pabor,
npHeMaMH - pewaet JorapuGMHYECKUe YpaBHEHHS; KOHTPOJIBHBIX PadoT, 9JK3aMeHa,
pelIeHus - W300pakaeT HA CIMHUYHOM OKPY)XHOCTM 3HA4YCHUs | HalpaBJICHHBIC Ha OLICHKY
palMOHANIbHBIX U | apKCHHYCA, apKKOCHHYCa, apKTaHT€HCa YUCIIa; MPaKTHYECKUX HABBIKOB.
UppalUOHAIbHbEl | - IPUMEHSET IIPU PpELICHUM YPAaBHEHUH OIpPEIEICHUS
X, apKCHHYyCa, apKKOCHHYCa, apKTaHI'€HCA YUCIIa;
MMOKa3aTEIbHbIX, - peuraer 1no (GopMmynaM U TPUTOHOMETPHYECKOMY KpYTy
CTENEHHBIX, IPOCTEHIINE TPUTOHOMETPUYECKUE YPABHEHUS;
TPUTOHOMETpHYE | - TIpUMEHseT OoOIue METOAbl PpEIICHHS YypaBHEHUH
CKMX ypaBHEHMH | (IpuUBeJeHHWE K  JIMHEHHOMY, KBaJpaTHOMY, METOJ

Y HEPaBEHCTB, UX
CHCTEM,;

pas3yioXKeHUss Ha MHOXKHTENHM, 3aMEHbl IEPEMEHHOH) mpHu
pelIeHNH TPUTOHOMETPUUECKUX ypaBHEHUN;
- OTME4YaeT Ha  Kpyre  peLICHUS
TPUTOHOMETPUYECKUX HEPABEHCTB;

- pemraeTr nokasaTeNbHbIEe U JOrapu(pMIIECKIE YPaBHEHUS 1
HEPABEHCTBA 110 U3BECTHBIM AITOPUTMaM;

- IpUMEHSAET CBOWCTBA (YHKIWH U CPaBHEHUS 3HAYCHUH
TPUTOHOMETPUUECKHUX (hyHKIHH, pelieHus
TPUTOHOMETPUUECKUX YPaBHEHMUI],

MIPOCTEHIINX

;
- pemiaeT ypaBHEHHUs C TNPHUMEHEHHEM BCEX IPUEMOB
(pasnokeHusT  HA ~ MHOMKUTENH,  BBEJEHHS  HOBBIX
HEU3BECTHBIX, MOJCTAHOBKH, TPa)UUECKOr0 METO/1A);

- pelaeT CUCTEMbI YPaBHEHHU C MPUMEHEHHEM Pa3THYHBIX
cr1oco0oB

- pelIaeT HEpPaBEHCTBA M  CHCTEMBI
NPUMEHEHHUEM Pa3IMYHbIX CIIOCOOOB;

HEPABCHCTB C

16



- pemacT panroHaJIbHBIC, HPPAIIMOHATIBHBIC, ITOKA3aTCIIbHBIC
1 TPUTOHOMCTPHUYCCKUC YPABHCHUA U CUCTCMBbI;

y UCIIONIb30BaTh - pemaeT W WUIIOCTPUPYET pelIeHHe ypaBHEHMH U | BuimonHeHnue BHEAyIUTOPHOU
1.4 | roTOBBIE HEpaBEHCTB  HCIOJb3Ys  KOMIIBIOTEPHBIE  NPOrPaMMBI | CAMOCTOSTENBEHON paboThI
KOMIIBIOTEPHBIE (penakrop dopmyin, Kommac, 1C) DKCHepTHasi OIICHKA BBIMOJTHEHUS
POrpaMMBl, B NPaKTHYECKUX pador,
TOM 4YHCle Ui KOHTPOJILHBIX paboT, 3K3aMeHa,
MIOUCKa ITyTH HalpaBJICHHbIC Ha OLICHKY
pemeHus " MPaKTHIECKUX HABBIKOB.
WITIOCTPAIiN
pemeHus
YpaBHEHUH u
HEpaBEHCTB;
v BIAZICTh YMEHHEM | - ONPEIEIATh Mo (hOopMyJie POCTEHINEH 3aBUCHMOCTH, B | DKCHEPTHAs OICHKA BBIIOIHCHHUS
1.5 | xapaktepu3oBaTh | ee rpaduka; MPaKTHYECKUX paoor,
MOBE/ICHHE - BBIpakaeT 1o (opmylie oiHy IepeMEHHYI0 Yepe3 ApYyTHe; KOHTPOJIbHBIX paboT, 3K3aMeHa,
byHKIMI; - BBIpakaeT 1o (opmylie 0Hy EpEeMEHHYIO Yepe3 Apyrue; | HalpaBlICHHbIE Ha OLICHKY
- HaxOAMT OONacTb ompenesieHHs M 00JacTh 3HAUCHHWH | MPAKTUYECKHX HABBIKOB.
dbyHKIMY;
- BBIMOJIHSET NpeoOpa3zoBanus rpagukoB (yHKIUIHA;
- TPUMEHSET CBOWCTBa (YHKIMH TIPH HCCIECIOBAHUU
YPaBHEHHH M PELICHUH 33/1a4 Ha SKCTPEMYM;
- UCTIONB3YEeT CBOWCTBA (YHKIMH JUIA CpAaBHEHUS 3HAUCHHUN
CTerneHeil u norapumos;
- CTpoMT TpauKM CTENEHHBIX | JIOTapUPMUIECKUX
(hyHKIHIT;
- cmpoum epaguxu  0OPAMHBIX MPULOHOMEMPULECKUX
@yHKYUL U Onpedessimb no epAPUKAM UX CBOUCME;
- COCTaBISIET YPaBHEHUsI KacaTelbHOM B 00ILEM BUJIE;
- npuMeHsieT Ui audQepeHuupoBaHus QYHKIHMN MpaBuiia
muddepeHunpoBanus, TabIUILy IIPOU3BOJHBIX
3JIEMEHTapHBIX (PyHKINH;
- TPOBOJAWT C TIOMOIIBIO TPOM3BOAHONW HCCIEIOBaHUS
(hyHKIMH, 32a1aHHOH QOPMYIIOi;
- YCTaHABJIMBAET CBSA3M CBOMCTB (DYHKIMH W IIPOM3BOIHOU
0 UX TpaduKam;
Y UCTIONIb30BaTh - CTpOUT U umTaeT rpaduku QyHKIui; DKcHepTHasi OIIEHKa BBITIOJIIHEHUS
1.6 | moly4YeHHBIE - uccuenyeT QyHKIIH; MPaKTHYECKUX pabor,
3HAHMS JUIsl | - COCTaBJIsIeT BUABI (QYHKIHH 1O TaHHOMY YCJIOBHIO; KOHTPOJIbHBIX paboT, 3K3aMeHa,
OTMCAHUs W | - pemiaeT 3aJaud  Ha [NPUMEHEHHE WHTerpaja Juis | HampaBJICHHbIE Ha OLIEHKY
aHaM3a BBIYMCIICHHS (PU3UYECKUX BETUUUH U TUIOLIAEH; MPaKTHYECKUX HABBIKOB.
peanbHBIX - HCHOJIB3YET NPUOOPETEHHbIC 3HAHUS [UIsl CCICNOBAHMS U
3aBUCHMOCTEH; MOJICTIMPYET HECJIOKHbIE 3a/IauH;
y BJIAJIETh - ONMCBIBACT PACCTOSHHUS OT TOYKH JO IUIOCKOCTH, OT | DKCIIEpTHasi OLEHKA BBIOJIHEHHS
1.7 OCHOBHBIMH OpsIMOM 10 TUIOCKOCTH, MEXIY IUIOCKOCTSAMH, MEXIY | MPaKTHYECKUX pador,
HOHATHSAMHU 0 | CKpEeIIMBAIOIMMUCS IPSIMBIMH, MEXIy HpPOU3BOJbHBIMU | KOHTPOJIBHBIX pPadOT, 3K3aMeHa,
TUIOCKUX u | ¢urypamu B IpoCTpaHCTBE; HarpaBJIeHHbIE Ha OLICHKY
NPOCTPAHCTBEHH | -  apryMEHTHpPYeT CBOM  CYXICHHS O  B3aUMHOM | IPaKTHYECKUX HABBIKOB.
BIX PacIoIoKeHUU IPOCTPAHCTBEHHBIX QUTYD;
FEOMETPUYECKMX | - OIHCBIBAET M  XapakTepu3yeT pa3liuuHble  BUJbI
¢urypax, UX | MHOTOI'DaHHHUKOB, IEPEYUCIISIET UX SJIEMEHTHI i CBOHCTBA,;
OCHOBHBIX - TMPOBOJMUT JIOKAa3aTelIbHbIC DPACCYKACHUsS IPH pEIICHUN
CBOMCTBax 3aj1a4;

- NPUMEHSET TEOPHUIO NpPH PEIIeHUH 3ajad Ha JeicTBUS C
BEKTOpaMH, UCTONb3YeT KOOPAUHATHBIN METOM, IPUMEHSTh
JefcTBUSL BEKTOPOB Il BBIYMCICHHUS BEIMYMH YTJIOB U
paccTosiHui;

- NPUMEHSET TEOPUIO MPH PEIICHUM 3ajJad Ha JeilcTBus C
BEKTOpaMH;

- TPUMEHSIET TEOPHIO [ OOOCHOBAaHHS IOCTPOCHHHA M
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BBIYMCIICHU;

Yy pacro3HaBaTthb - pacrno3HaeT Ha 4epTekax W MOJACISX PAa3IMYHbIX CIy4aeB | DKCIEpTHAas OLEHKA BHIOIHEHHUS
1.8 | FCOMETPHYECKAE | B3aUMHOIO  PACIHONOXCHHS MPAMBIX U IUIOCKOCTeH, | mpakTrueckux paGor,
¢burypsr Ha | apTYMCHTUPYET CBOH CYXKJICHUS, KOHTPOIBHBIX paboT, SK3aMeHa,
aeprekax, HaTpaBJICHHBIC HA OLICHKY
MOZIEIIX H B
DEATHOM MHDE; MPAaKTUYCCKUX HABBIKOB.
y MIPUMEHSTh - BBINIOJHACT HOCTPOCHHUS YTIJIOB MEXIY NPSIMBIMH, MPIMOH | DKCIEPTHAS OLICHKA BBHITIOTHCHUS
1.9 N3YYCHHBIC U IUIOCKOCTBIO, MEXAY INUIOCKOCTAMHU II0 ONHCAHHUIO U MPaKTHYECKUX pa60T’
CBOMCTBA PacTo3HACT MX Ha MOZIENAX; KOHTPOJBHBIX PaboT, SK3aMeHa,
TCOMETPHUYUCCKUX | - TPUMCHSCT NMPU3HAKH U CBOMCTBA PACIIONIOKEHUS MPSIMBIX
. HaIpaBJICHHBIE Ha OLIEHKY
¢uryp u GopMys | M IUIOCKOCTEH NP PEIICHUH 3a]1a4;
TUTSE peLICHNs | - PelIaeT 3a1a91 Ha BBYHCICHHE FeOMETPHYCCKIX Benmup; | [PAKTHHCCKIX HABBIKOB.
TCOMETPUYUCCKUX | - MpHUMEHSICT (OPMYJIbl W TEOPEMbl IUIAHUMETPHH IS
3a7a4 W 3a]ad C | pelIeHMs 3a/1ad;
MMPaKTUYCCKUM - IPUMCHACT MPU3HAKU U CBOICTBa PACIIOJIOKEHUA NPAMBIX
COIlepKaHUEM; 1 TIOCKOCTEH TPH peIIeHUH 3a7ay;
- m300paXkaeT Ha PUCYHKaX M KOHCTPYHPYET Ha MOJICIIIX
MEPICHANKYISAPEl W HAKIOHHBIE K IUIOCKOCTH, TIPSMEIE,
mapajieNibHbIe  IDIOCKOCTH, VYINIBI MEXITy TPSAMOA W
TUTOCKOCTBIO 1 00OCHOBBIBACT ITOCTPOCHHS,
- m300pakacT Ha dYepTeXKaX M MOJENSIX PACCTOSHHUA U
00OCHOBBIBACT CBOUX CYXKJCHHUS;
= OMPCACIIACT U BEIYUCIIACT pACCTOAHUE B IPOCTPAHCTBE,
- 1/1306pa>1<aeT MHOT'OI'PaHHUKU W BBITIOJIHACT NOCTPOCHU HA
I/I306pa)KCHI/I$IX 1 MOJCJIAX MHOT'OTPAaHHUKOB,
- BBIYUCIIICT JIMHEHWHBIE DJICMCHTHI )41 YIJioB B
MPOCTPAHCTBEHHBIX KOHQUTYPAIHIX, apTYMCHTUPYET CBOU
CYXJICHUS,
- CTPOUT MpOCTeHIINe ceueHHs Ky0a, IPH3MBI, THPAMUJIEI;
- MpUMeHseT (PaKTHI U CBEICHUS U3 TUIAHUMCETPHH;
- MPHUMEHSET CBOWCTBA CHMMETPHH IIPH PEIICHUH 3a/1aY;
- u300pakacT OCHOBHBIC MHOTOTPAaHHHKH ¥ BBITIOJHSICT
PHUCYHKH I10 YCIIOBHSIM 3a71a4;
- pemiaer 3ajaud Ha TOCTPOSHHE CEUCHHH, BBHIYHCIICHHE
JUIMH, PAaCCTOSIHUM, YTJIOB, TUIOLIAeH;
- IPUMEHSET CBOMCTBA CUMMETPUM IIPU PELIECHUU 3a7a4 Ha
TeJa BpaIleHns, KOMOMHAIIHIO TeT;
- M300pakaeT OCHOBHBIE KpPYIJIbIE Tejla W BBINOJHSIET
PHUCYHKH I10 YCIIOBHIO 33a]1a4H;
- pelIaeT 3a1a4d Ha BRIYHCIICHUE TUTOMIAIeH IIOCKUX GUryp
C NMPUMEHEHHEM COOTBETCTBYIOMMX (HOpMYyT M (HakTOB W3
TUTAHUMETPHH;
- BEIYUCIISICT PACCTOSHUN MEKIY TOUKAMU;
- HAXOJHT YPaBHEHUS OKPYKHOCTH, C(pepsl, ITIOCKOCTH;
= BBITIOJIHACT IMOCTPOCHUE 10 3aTaHHBIM KOOPJUHATAM TOYCK
Y TJIOCKOCTEH, HAXOAUT KOOPJUHATHI TOYEK;
- peliaeT 3aja4d Ha BBIYUCICHHE IUIOLIAJell MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEIT,
- pemaeT 3amadd Ha IMpUMEHEHHe (OPMYIT BBIUHCICHUS
00BEMOB;
Yy BIIAJICTh - TpeACTaBISCT pEUNICHHE 3aqad C HCHOJIb30BaHUEM | BrImosiHeHue BHEAYJTUTOPHOM
1.10 | HaBBIKAaMH KOMITBFOTEPHBIX POTPaMM CaMOCTOSTENIFHOU paOOTHI
HCTIOJIb30BaHUS DKCIIepTHas OLCHKA BBITOJIHCHUS
TOTOBBIX MPAKTUICCKUX pabor,
KOMIIBIOTEPHBIX KOHTPOJIBHEIX PaboOT, 3K3aMeHa,
mporpaMm  pu HaIpaBJICHHBIC Ha OIICHKY
peIIeHUH 3a1a4; MIPAaKTUIECKAX HABBIKOB.
Yy HaXOIUTh U | -pemaeT KOMOMHATOpHBIE 33aJad9l METOIOM Iepebopa M Mo | DKCIepTHas OLEHKAa BBITOIHEHUS
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1.11 | oueHuBaTH MIPaBUITy YMHOXXECHUS, MPAKTHYECKUX pabor,
BEPOSATHOCTH - peraeT MpakTHYECKHe 3a/1auy C UCIIOJIb30BAaHUEM MOHSITHH | KOHTPOJIBHBIX PadOT, 3K3aMeHa,
HACTYIUICHUS Y MIPaBUIJI KOMOMHATOPHKH; HanpaBJIeHHbIE Ha OLICHKY
cOOBITHI B | - peliaer 3aJa4y Ha BBIYHMCIICHHE BEPOSITHOCTEH COOBITHIA; MPAKTUYECKUX HaBBIKOB.
MIPOCTEUIINX - pelmiaer MpakTHYECKHEe 3aayd Ha 0O0pabOTKY YHCIIOBBIX
MPAKTUYECKUX JITaHHBIX, BBIYUCIEHUE UX XapaKTePUCTHUK;

CUTYaIUsIX "
OCHOBHBIE
XapaKTePUCTUKH
CIy4JailHbIX
BEJIMYNH
1lo 3a6epuienuu 0ceoenus yuedoHol OUCYUNIUHBL 00YUAIOWUIICA 00J1HCEH 3HAMb:
| | MPEACTaBICHHA O | - ONpEfeNAeT pOINb MATEMATHKH B HAyKe, TEXHHKE, Ornenka pe3yabTaToB
3. MaTeMaTHKe KakK | 9KOHOMHUKE, nH(OpPMaMOHHBIX TEXHOJIOTUSIX U | BBINOJHEHUS] KOHTPOJBHBIX padoT
9acTH MMPOBOM | MPaKTUYECKOH IeATeIbHOCTH; U TPOBEPOUYHBIX TECTOB IO
KYJIBTYPBI U | - Ha3plBaeT IIETM M 3afayd HM3Y4YCHUS MaTeMaTHKH IIpHU | W3y4aeMbBIM TeMaM.
MecTe ocoennu npodeccuii CIIO;
MaTeMaTUKH B
COBPEMEHHOI
IIMBHIIN3AIINY,
3.2 CIOCOOBI - NPUBOAMT NpUMeEpHl (QyHKIMOHANBHBIX 3aBHCHMOcTed B | OleHka pe3yNbTaToB
) OTINCAHUS peanbHBIX Ipoleccax U3 CMEKHBIX TUCIUTUINH; BBITIOJTHEHHUS KOHTPOJIBHBIX paboT
SIBTICHUH - Ha3plBaCT AITOPUTM BBIUMCICHUS TIPOM3BOJHOM HA | U TIPOBEPOYHBIX TECTOB IO
peasbHOrO MMpa | IPUMEpE BBIUMCICHUS MTHOBEHHOH CKOPOCTH M YIJIOBOTO | M3Y4acMBIM TEMaM.
Ha ko3 duIneHTa KacaTeIbHO;
MaTeMaTHYECKOM
SI3BIKE;
NPEJCTaBICHUA O | - IepedyuciseT NpUMEHeHHe KopHeil u cremeHeidl mpu | OreHka pe3yapTaToB

3.3 MaTeMaTUYeCKUX | BBIYUCICHUU CpPEIHUX, JEICHHH OTpe3Ka B «30JI0TOM | BBINOJHEHHS KOHTPOJBHBIX paboT
MTOHATHUSAX KaK | CEYCHUN; U TIPOBEPOYHBIX TECTOB, YCTHBIX
BaXXHEHIIINX - ONKCHIBAaCT paJWaHHBIII METOJ U3MEPEHHUs YIJOB | OTBETOB IO M3YYa€MBbIM TEMaM.
MaTeMaTHYeCKUX | BPAICHUS M UX CBA3b C IPaJlyCHON MEpOii; Brmonnenue JOMaITHAX
MOJIETISIX, - JaeT OMpeJelicHWEe MOHATHSA TEPEMEHHOH, NPUBOIMT | 3aJlaHumil.

TIO3BOJISOIINX MPUMEPHI 3aBUCHMOCTEH MEX/ly IepeMEHHBIMU; Hanmcanue pedepara 17
OIINCHIBATH U | - TPHUBOAMT JIOKa3aTeNbHBIE pPACCYXJICHUS HEKOTOPBIX | COCTABJICHHE IPE3CHTALNH.
W3y4aTh pas3Hble | CBOWCTB JMHEWHOW M KBaIPAaTUIHOW ()yHKIIHI; Brinonnenue BHEAayAUTOPHOH
IIPOIIECCHI W | - Jaer oIpelelieHHe TapMOHMYECKHX KoJieDaHMH M | caMOCTOSTEIbHOW paboTHI.
SIBIICHUS, MPUBOAUT TPHUMEpPbl TapMOHHYECKUX KOJeOaHWH UL

MIOHUMATh OIMCaHUsI POLIECCOB B (DM3HMKE U JPYrHX 00IACTSIX 3HAHUS;

BO3MOKHOCTH - opmynupyer MexaHHUUECKHH U TeOMETPUYECKUI CMBICI

AKCHOMAaTHUYECKOT | TPOU3BOIHOM;

0 MOCTPOCHHUSA | - JlaeT TPOCTeillline CBEACHUS O KOPHIX ajuredpamyecKux

MaTEMaTUYECKUX | YPaBHEHUIl, MOHITHUE UCCIIEAOBAaHMS YPABHEHUH U CHCTEM

Teopuii; YpaBHEHUI;

- OIKACHIBAET TCOPHUIO PAaBHOCHIILHOCTH YPaBHEHHUIA,

- QopMmyrupyeT oOmpeneieHus, NPU3HAKOB U CBOMHCTBA
NapayieNIbHBIX W NEPHCHIUKYISPHBIX  IUIOCKOCTEH,
JIByTPAaHHBIX U JINHCHHBIX YTIIOB;

- (dopMmymupyer W mOKa3bIBAET OCHOBHBIE TEOPEMBI O
PacCTOSHUAX (TEOPEM CYIIECTBOBAHMSI, CBOMCTBA);

- OMHCHIBAET MPOIECC MAPALICIBHOIO MPOCKTHPOBAHUS H
€ro CBOMCTBA;

- Qopmynupyem meopembl 0 NAOWAOU OPIMOSOHATLHOU
NPOEeKYUU MHO20Y20IbHUKA,

- JaeT ONHCaHWe M XapPaKTEPHUCTHKY pa3IMYHBIX BHIIOB
MHOT'OTPAaHHHUKOB, HX JIEMEHTHI M CBOWMCTBA;

- JAacT  XapaKTCPUCTUKY U I/I306pa)K€HI/Ie cCucHu,
paszeepmKu MHO2OCpAHHUKOG,
- hepeuucidiem BUJAbl CHUMMCTpUU B MPOCTPAHCTBC,

(hopMyIHpyeT ONpeeNeHIs U CBOICTB;
- JJaeT XapakTePUCTUKy CHMMETPHH TeJ BpalICHHA |
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MHOTOTPaHHHKOB,;
- TEPEYMCIIUTE BHIBl TEN BpalICHUs, (QOPMYIHPYET HX
OTIpeJIeNIeHUI 1 CBONCTB;

- (GopMyNIHpPYET TEOpEMy O CCUCHHH IIapa IUIOCKOCTBIO U
TUTOCKOCTH, KacaTeIbHOH K cdepe;

-lacT XapaKTePHCTUKY M H300pa)kaeT Tella BPAICHHS, UX
pa3BepTKH, CEUCHNS;

- JaeT OoIpeneleHWe IUIomamd u o0beMa, aKCHOMBI U
CBOMCTBA;

- OIHMCHIBACT METOJ BBIYMCIICHHS IUIOMIATH HOBEPXHOCTH
cepsr;

- TepeYHciseT  IpaBHia
TPEXMEPHOM MPOCTPAHCTBE;
- HasbIBaeT MpaBWJia HAaXOXKJEHUS KOOPIWHAT BEKTOpa B
MIPOCTPAHCTRE;

- (Qopmymupyer TmpaBmia JEHCTBHH C  BEKTOpaMH,
3aJaHHBIMH  KOOpJAWHAaTaMH  CKaJIApHOTO TIMPOU3BEACHUA
BEKTOPOB, BEKTOPHOTO YpaBHEHUS MPSIMOU U MIOCKOCTH;

- TPUBOIUT JOKAa3aTEIECTBO TEOPEM CTEPEOMETPUH O
B3aMHOM DAaCIIOJIOKCHUU MPSMBIX M IDIOCKOCTEH C
HCIIOJIE30BaHIEM BEKTOPOB;

pa3loXKEHUsI BEKTOPOB B

3.4

Mpe/CTaBICHUS
00 OCHOBHBIX
MOHATHIX
MaTeMaTHYECKOTO
agammM3a H  UX
CBOICTBaX;

- TOHATHS KOPHS N-U CTEMEHH, CBOWCTBA PaIHMKaJIOB U
IpaBIIa CPAaBHCHHS KOPHE;

- MOHSTHE CTENCHH C ACHCTBUTEIBHBIM ITOKA3aTEIIEM;

- JaeT OIpejeleHHe pPABHOCHIBHOCTH BBIPAXKCHHH C
pajuKanamu;

- 3alMCbhIBaCT KOPCHb N-i CcTerneHu B BUJIC CTCIICHU C
JpOOHBIM NIOKa3aTeIeM H Hao0O0poT;

- hopMyIHpYeT CBOIICTBA CTEMCHEH;

- (dopMmynupyeT ONpeAereHHs  TPUTOHOMETPUYECKHUX

¢yHKIMA Ui YII0B  NOBOpOTa M OCTPBIX  YIJIOB
MPSIMOYTOJIEHOTO TPEYTOJIbHHUKA,
- IepeuucisieT OCHOBHbIE (OPMYJBI TPUTOHOMETPHU:

(hopMyIIBI CIIOKEHUS, YABOCHUS, NPEoOpa3oBaHUS CYyMMBI
TPUTOHOMETPUUYECKUX (QYHKIMH B TPOWU3BEACHHE U
MPOU3BEACHHS B CYMMY;

- Ha3plBaeT CBOWCTBA CHMMETPUM TOYEK Ha €IUHUYHOU
OKPY>KHOCTH;

- opmynupyeT MoOHATHE OOPATHBIX TPUTOHOMETPUUECKUX
byHKUINH;

- JaeT ompeAeleHHWE IOHATUS Trpaduka,
NPUHAJIEKHOCTH TOYKH rpauky QyHKINY;
- hopmynupyeT onpenenenne GyHKIuy;

- bopmynupyer noussmue obpamnou GynKyuu, onpeaeIeHue
BUJIA;

- (hopMyIIUpyeT MOHATHE CIOXHOW (QYHKINH;

- JlaeT ONpejAeleHUE HENPEPhIBHOM  NEepHOANYECKOI
byHKINNT;

- (hopMynupyeT CBOWCTB CHHYCA M KOCHHYCA;

- IaeT OTIpeIeNIeHNe Pa3phIBHOM MEPHOANIECKON (DyHKITHH;

- (hopMyIHpyeT CBONCTBA TaHTE€HCA U KOTAHTCHCA;

- JaeT OmpelelicHHe YHCIOBOW IIOCIENOBaTEIEHOCTH,
MePEYHCIIIET CIIOCOOBI €€ 3aJaHus;

- daem onpeoeieHue npedeia nocied08amenbHOCI,

- HaspiBaeT (OPMYJIBI M MpaBWia BBIYUCICHUS CYyMMBI
0OECKOHEYHOTr0 YHCIOBOTO psijfia Ha NPHMEpPE BBIYUCICHUS
CyMMbl ~ OECKOHEYHO  yOBIBalOIIEil  reoMeTpu4ecKon
nporpeccuy;

- IaeT OIpeieNIeHUE IPOU3BOIHOM;

- IepevncIsieT npasuia TuddepeHIMpOBaAHUS;
- mepeuncisier  (GOpMYNIBI K3 TaOIHUITBI

ofpeieNieHne

IIPON3BOJHBIX

Ouenka pe3ynbTaToB
BEITIOJTHEHHSI KOHTPOJIBHBIX paboT
U TPOBEPOYHBIX TECTOB IO
M3Y4aeMbIM TEMaM.

BrinmosiHeHHEe [OMaIIHUX 3aJaHAN
Hanwucanue pedepata u
COCTaBIIEHUE TMPE3CHTAIUH.
Brinonxenue BHEayJIUTOPHOU
CaMOCTOSTENILHOM PaboThI.

20



3JIEMEHTAPHBIX (QyHKINH;

- (dopmysupyer TeopeMbl O CBA3M CBOHMCTB (yHKUMH WU
MIPOU3BOTHOI;

- Ja€T OoIIpeJielieHre UHTerpajia 1 nepBoodpasHoii4

- TepevyHciIseT NpaBHia BBIYUCICHUS NEepBOOOpa3HOH U
Teopemsl Herorona—1JleitbHuna;

- TPOM3BOJUT 3aIUCh PEIICHUS CTaHAAPTHHIX ypaBHEHHH,
NPUEMOB TNPeoOpa3oBaHUsl YpaBHEHUH U1 CBEOCHUS K
CTaHIapPTHOMY YPaBHEHHUIO;

- MEpEeYuCIsieT OCHOBHBIE IIPUEMbI PEUICHUS CHCTEM C
o0mumMu BOIIPOCAMHU pemeHus HEPaBEHCTB u
WCIIONB30BAaHUE CBOMCTB W TpadukoB GYHKOUH 1pH
pelIeHUH HEPaBEeHCTB;

npeaAcCTaBJICHUA O

-IepEUUCIIACT MpaBujIa KOMGI/IHaTOpI/IKI/I;

BrinosiHeHHEe [OMalIHUX 3aJaHAN

3.5 rpoueccax W | - JaeT ompenelieHHWEe KOMOWHATOpPHKH: pa3MelieHusmu, | MccnenoBarenbckas pabora.
SIBIICHUSIX, COYETAHUSIMM, IlepecTaHOBKaMH H (opMyibl aiusl uX | BeimonHenue IIPOBEPOYHOrO
HAMEIOLIUX BBIYHCIICHMS, TECTa, YCTHBIX OTBETOB.
BEPOSITHOCTHBII - ¢dopmymupoBka OuHomMa HeloToHa u TpeyroibpHuka | Hanmcanwe pedepara u
Xapakrep, ITackans; COCTABJICHUE MIPE3CHTALUY.
CTaTUCTHYECKUX - (bopMyIHpoBKa KIIACCHYECKOTO omnpeneneHus | Bemmonnenue BHEAYJUTOPHOU
3aKOHOMEPHOCTSIX | BEPOSTHOCTH, CBOWCTBA BEPOSTHOCTH, TEOPEMBI O CyMME | CaMOCTOSTEIBHOM pabOTHI.

B peallbHOM MUpE, | BEPOSTHOCTEN;
OCHOBHBIX - IPUBOJMT PUMEPHI BEIUUCIEHHS BEPOATHOCTEM;
MOHATHUSAX - JaeT TMpeICTaBIEHHE 4YHCIOBBIX JaHHBIX M  HX
3JIeMEHTapHOI XapaKTEPUCTHK;
TEOpUU
BEpPOSATHOCTEHN
B npoyecce oceéoenus yueoHoOU OuCHUUNIUHLL OOYUAIOWUIICA NOAYYUM  603MOINCHOCHD HOGLICUMb YPOGEHb

chopmuposannocmu oouy

UX KOMnemeHyuil

Pemaer npoduibHbIe 3a1a4H.

OKcrepTHas OIEHKa B IpoIecce

OK
Bribupats Ilepenocut ycrnoBue NpopUIBHBIX 3a7a4 B 3alIUTBl  TIPaKTHYECKUX pador,
01 | crocoOsl MaTEeMaTHYECKYIO MOJIEINb. pelIeHns CUTYallMOHHbIX 3a1a4.
peneHus 3a1a4 CucreMaTHueCKH BBITIOIHACT BHEAYIUTOPHYIO paloTy. CamoolleHKa, HampaBieHHas Ha
npodeccroHanbH | Brageet ycTHBIM cueToM. CaMOCTOSATENBHYIO OIIEHKY
Oif IesITeNbHOCTH, | BhlmenseTr mnpumepsl, Kacaromuecs MpOQEecCHOHATIBHBIX | CTYIAEHTOM pEe3yJbTaTOB CBOEH
MIPUMEHUTENBHO K | 3a/1a4, OOBsICHSAET HaOMofaeMoe SIBIEHHE B COYETAHWU C | AEATEIHHOCTH.
Pas3INIHBIM npodeccHOHANPHBIMM 3HAHUSIMH, ITIPUMEHSCT MOJTyYeHHBIE
KOHTEKCTaM. 3HAHMSA B mro0oi CHUTYaI}H, CBSI3aHHOU c
po¢heCCUOHATBHBIMU 3aa4aMu
OK [Tnanupyet HHGOPMALIMOHHBIN TTOUCK OkcnepTHoe  HaOJIOJEHHE U
ITouck m oTbOp HEOOXOAMMON HMH(POPMAIMU B PA3IMYHBIX | OIEHKA JeSITeIbHOCTH
02 | OcyuiecTBasTh HUCTOYHUKAX. obyuaromerocs B rnpoiecce
MTONCK, aHAJTH3 U BBIMIOJIHEHUST ~ CAMOCTOSITEJIEHON
HHTEPIPETALNIO Hspaexaet nepsuiyio uidopmanmio paboTBl W JOMAIIHUX 3a/JaHUil.
nHdopmanny, OcymiecTBiIsIeT NEPBUUHYI0 00pabOTKy HH(OpPMAITHH. Onenka BBIIIOJIHCHUS
HEeOoOX0UMOM it | XpaHuT M CHCTEMaTH3UpYeT,  IPOBOJMT  aHAmM3 | BHEAYIUTOPHOM
BBITIOJTHEHUS uHbOpPMALMK Ui HCMOJB30BAHHSA  IPU  PEIICHHH | CAMOCTOSATENLHOM paboTsI
3a7aq MIOCTaBJIEHHBIX 3aJ1au. BBINOJIHEHHE KOHTPOJIbHBIX
npodeccronanbH | OpueHTUpyeTcss B MH()OPMALMOHHBIX MOTOKAaX, BbIAEIseT | paboT, HANMCaHME U 3allUTa
Olf IeAITETBHOCTH | TJIaBHOE M HEOOXOIUMOE. pedepatoB ¢  wucmosb30BaHHE
W3/IaHUM MEepUOJANYECKON IeyaTu
Crnoco0eH cpaBHUTD U KJIACCUPHUIIMPOBATH HHPOPMALHUIO. 1 VHTepHET-PeCypPCOB
OK [IpunexHo BEAET 3aIUCH B TETPAIH. KagectBenHoe BEITIOJTHEHHE
[nammposats 1 CrcTeMaTHUeCKH MOCENaeT 3aHATH, UCTIONIB3YeT o0IIHe MPaKTHIECKAX pabot u
03 TIPHUEMBI TIPU PEIIeHIH TeX WIIN MHBIX 33134 BHEAYIUTOPHON
peaM3OBBIBATE BrimomnaseT Bce BUABI paboT, mpeiaraeMbIx CaMOCTOSATENIEHON PabOTHI
CcOOCTBEHHOE
IpernoiaBaTeneM
npodeccrnoHanbH
oe u JuuHocTHOE | OOOCHOBBIBAET BHIOOpA BUAA, METOIOB U IPUEMOB pabOTHI
pasBuTHE

OO60CHOBBIBAECT BI)I60p n OIITUMAJIBHOCTH cocTaBa

HNCTOYHUKOB, HCO6XOI[I/IMBIX U1 peHICHUS IIOCTaBJICHHOM




3a1a4n
ParonansHoe pacripenensieT BpeMs Ha BCE Talbl peIICHUs
3aga4u

Jenaer camoaHann3 BHIIOIHEHHON paboThI

Bezner caMOKOHTPOIIb CBOEH JeITENLHOCTH HA 3aHATHN
[TpoBOANT KOPPEKLIUIO CBOCH JIESTEIEHOCTH.

BoBpewms BbImonHAET paboTy HaJ OIMUOKAMHU

OK Ymeer paboTtate B mape, B rpymme. Bmameer atmkoit | Pabora mpoekTHBIX Tpymm  —
B3aMMOOTHOIICHNH. Pacnpenenser pomu B KOJUIEKTHBE. | HalpaBleHA Ha OIEHKY OOIIMX
04 BrageeT pasnmuuHBIME COLMAlIBbHBIMHM POJSIMH, AI€KBAaTHO | KOMIIETEHLMH,  CBS3aHHBIX  C
Pa6otats B | OLICHUBAET CBOIO POJIb B KOJIIEKTHBE. HaBBIKAMHU YIPaBICHUSA pabodei
KOJUIEKTHUBE u rpynmnou
KOMAaHJIE, Metox 0000IIEHNS HE3aBUCUMBIX
3¢ PeKTUBHO XapaKTepUCTUK — HaIpaBIeH Ha
B3aUMoOJIeficTBOBa OLIGHKY JaHHBIX, MOJIYYECHHBIX B
Tb C KOJIJIEraMH, pesynbTare  HaONIOAEHUS  3a
PYKOBOJACTBOM, JACATCIBbHOCTBIO CTYACHTA B
KIIMCHTaMU. Ppa3JIMYHbIX CUTYyallUAX.
CommomeTpust - HampaBlieHa Ha
OLICHKY KOMaHJHOTO
B3aNMOIEUCTBUS u ponei
Y4aCTHHKOB
OK OcymiecTBiATh IIpaBunbHO  NMPOM3HOCHT  Ha3BaHMA U TepMuHbl, | KauecTBeHHOE BBITNIOJTHEHHE
YCTHYIO U UCTIONb3yEMBIE B MAaTEMATHKE. MPAaKTUYECKHX pabot u
05 | NMCBMEHHYIO I'pamoTHO BezeT 3anucu B TeTpagy BHEAYIUTOPHOI
KOMMYHMKALUIO [TpaBUIBHO CTABUT BONPOCHI M JIAET MOJIHBIN U MPAaBWIBHBIA | CaMOCTOSTENbHON paboTh
Ha OTBET Ha IIOCTaBJICHHBIM negaroroMm BOIIPOC, TMPUBOIAUT
rOCyJapCTBEHHOM | 0OOCHOBaHUE
SAA3BIKC C YUCTOM
0ocobeHHOCTeH
COLIMAIBHOTO U
KYJBTYpPHOIO
KOHTEKCTa
OK Cotpynuuuaer B rpynmne. BoicTpauBaeT B3aUMOOTHOIICHHUS | OKCIIEpTHOE  HAONIOACHHE |
09 | Memomssosats C OKPYXalOIIMMH. YMeeT BBICHYyINIaTh COOECEeHHKA, | OIeHKa JESTeNbHOCTH
B — BBIPa0OTaTh COOCTBEHHOE MHEHHE, IPEe3eHTOBaTh cebs, | oOydaromerocs B mporecce
e TOXHONOMN B 3aJaBaTh BONPOCHI, BECTU JUCKYCCUIO OCBOCHHS Y4€OHOW IUCIUIIIMHBI,
Bnaneer HaBbIkamMM pa0OTBHl C Ppa3IMUHBIMHM TaPKETAMH. | BBIIIOJIHEHHS  CaMOCTOSTEILHOM
npodeccuoHanbH

OM JIeSITEIbHOCTH.

[Mepenaet uHMOPMALHIO CKATO, OJHO, BHIOOPOYHO

paboThl M JIOMAIHHUX 3aaHUM.
OKcrepTHas OIEHKa B IpoIecce
3alIUTBl TIPaKTHYECKUX pador,
pelIeHns CUTYallMOHHbIX 3a1a4.

Oyenka 3Hanull, yMeHUul U HagblK08 NO Pe3yIbmamam mexkyue2o KOHMpois NPOU3BOOUMCsL 8
COOMEemMcmaUU ¢ YHUBEpCAaIbHOU WKALoU (mabauya).

[poteHT pe3yabTaTUBHOCTH KauecTBeHHas OllEHKa HHAMBUAYaJIbHBIX 00pa30BaTebHBIX
(TIpaBUIBLHBIX OTBETOB) JIOCTHUKEHUHN
Oay1 (oTMeTKa) BepOATBLHBIN aHAJIOT
90 +~ 100 5 OTJIUIHO
80 + 89 4 XOpOHIO
70 =79 3 YAOBJIETBOPUTEIBHO
menee 70 2 HE YJIOBJICTBOPHUTEIHLHO
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