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PabGouas mporpamma yuednoro npeamera OVIL.04 MATEMATUKA npennasnauena st
npodeccun  cpenHero npodeccuoHaabHoro  obpaszoBanus  08.01.08 Mactep OTHETOYHBIX
CTpOUTENbHBIX paboT. Pabowas mporpamma pa3paboTaHa Ha OCHOBE MPUMEPHOM MPOrpaMMBbI
obmeoOpazoBarenpHoro  yueoHoro mnpeamera MATEMATHUKA  mis  mpodeccroHanbHBIX
o0Opa3oBaTeNbHbIX OpraHU3alui, peKOMEH0BaHHON DesiepalibHbIM TOCYJapCTBEHHBIM aBTOHOMHBIM
yupexaenuem «@DenepanbHblii HHCTUTYT pa3BUTHA oOpazoBaHus» (PI'AY «DPHUPO») B kauecTse
MPUMEPHON TporpaMMbl JJsi peaju3allud OCHOBHOW MNpOQecCHOHANbHON 00pa3oBaTeNIbHOMN
nporpammbl CIIO Ha 6a3e OCHOBHOTO OOIIEro oOpa3oBaHUsS C TOJYYEHHEM CpPETHEro OOIIEro
obpazoBanus (mporokona Ne 3 ot 21 wurons 2015 r. Perucrpaunonnoit Homep peuenszuu 381 ot 23
utoist 2015 r. ®I'AY «PUPOy).IIporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpenHero
oOuiero o0pa3oBaHUs, MPEABABISAEMBIX K CTPYKTYpE, COJEPKAHUIO M pe3yJbTaTaM OCBOEHHUS
yuebnoro mpenmera MATEMATUKA u B coorBercTBUM ¢ PekoMeHIanusMu MO OpraHU3aluu
MOJTyYeHUs1 cpefHero oOmiero oOpa3oBaHUs B Ipejeiax OCBOCHUs 00pa3oBaTeNbHBIX IMPOrpamm
cpenHero mpodeccuoHansHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUs C y4ETOM
TpeOoBaHul (enepalbHbIX TOCYJApCTBEHHBIX OO0pa30BaTENbHBIX CTaHAAPTOB U  IOJy4aeMoil
CHEIUATBFHOCTH  CpeaHEro  MpodecCHOHAIbHOTO  oOpa3oBaHus  (muceMo  JlemaprameHTa
rOCYJJapCTBEHHOH MOJIMTUKU B cepe nmoaAroroBku padounx kajapoB u 1O MunoGpuayku Poccun
ot 17.03.2015 Ne 06-259) u yrouneHussMu K PexkoMeHausam o OpraHu3alny MoJIydeHus: CPEIHErO
oOmiero o0pa3oBaHHMs B TpeAeNaXx OCBOGHMsS  00pa3oBaTelIbHBIX IMPOTpaMM  CpPEIHEro
npo¢eCCHOHAIBHOTO 00pa3oBaHuUs Ha 0a3e OCHOBHOTO 00IIEero 00pa3oBaHUs ¢ yU4€TOM TpeOOBaHUMN
(benepanbHBIX TOCYJapCTBEHHBIX O00pa30BaTENbHBIX CTaHIAPTOB M TOTY4aeMOW CIEHUAIbHOCTH
cpeaHero mpogeccHOHaIbHOTO 00pa3oBaHUs, OJOOPEHHBIMH HAyYHO-METOJUYECKHM COBETOM
Ilentpa mpodeccuonabHOro 06pazoBanus u cucteM kBanupukanuii PI'AY «DUPO» (mpotokon Ne
3 or 25 mas 2017 r.).
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1. MACIIOPT PABOYENM ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA
MaremaTuka

1.1. OOaacTb NpuMeHeHHs MPOTrPaMMbl y4eOHOI0 IpeaMeTa

Pabouass mporpamma yueOHOTOo mpenmera (nmaigee Y/|) MaremaTHka SIBISICTCS YacThIO
o01ieo0pa3oBaTesIbHOr0 LKKIa obpa3zoBarenbHOi mporpaMmel CIIO — mporpaMMsel MOATOTOBKH
KBAJTM(HUIHUPOBAHHBIX paboumnx, cuyxkamux (mamee — [IIIKPC) mo mnpodeccun cpegHero
npodeccuonanbHoro oopazoBanus: 08.01.08 Mactep OTIeI0UYHBIX CTPOUTENBHBIX PaOOT.
1.2. Mecto yueoHoro npeamera B crpykrype IHIIKPC

VY4eOHblil mpeaMer SBIsSIeTCs MUCLMILIMHOM 0011e00pa30BaTesIbHOr0 y4yeOHOro IMKIa B
COOTBETCTBUH C TEXHUYECKUM MpoduiieM nmpodhecCHOHATFHOTO 00pa30BaHMUsL.

VY4eOHblii mnpeamer otHocuTcs K npeamerHod obmactu PI'OC  cpeanero obiero
o0Opa3oBaHus MaTeMaTuKa U MH(opMaTHKa, o01Iel U3 00s13aTeNbHBIX TPEIMETHBIX 00JIaCTEH.

VYpoBeHb ocBoeHus yueOHoro mnpeamera B coorBercTBUM ¢ PI'OC cpemgnero obuiero
oOpa3oBaHus 0a30BbIN.

Peanuzanus coxepxaHust yd4eOHOro IpeaMera IMpeanojaraeT coOJlo/IeHne NpUHIUIA
CTpOroil MPEeMCTBEHHOCTH IO OTHOLICHHIO K COAEp)KaHUI0 Kypca MaTeMaTMKa Ha CTYHEHH
OCHOBHOTO 00I11eT0 00pa30BaHusl.

B 10 e Bpems yueOHBIH mpeamer MaremaTtuka: anreOpa M Haudajda MaTeMaTUYECKOTro
aHalnM3a; TeOMEeTpHUs [ MNpPOPEecCHOHANbHBIX 00pa30BaTENIbHBIX OpraHu3anuii  obiagaer
CaMOCTOSITEIBHOCTBIO U LIEIbHOCTHIO.

Pabouas mporpamma ydeGHOro mpeamera MareMaTHMKa HMEET MEXIPEIMETHYIO CBS3b C
oOuieoOpa3oBarenbHbIMU yueOHbIMU TIpeameTamu dusnka, MHdpopmaruka u npodeccnoHaabHBIMUA
mcuuruiMHaMu MHxeHepHas rpaduka, TexHunIeckas MeXaHuKa.

N3yuenne yueOHoro npeaMera MareMaTHKa 3aBeplIaeTCsl IPOMEXKYTOUHOM aTTecTanueil B
dopme rk3amena B pamkax ocsoeHus [TIIKPC nHa 6aze ocHOBHOro 00111€r0 00pa3oBaHus.

1.3. Ilnanupyemble pe3yJabTaThbl OCBOEHUS y4eOHOT0 MpeaMeTa

[Tnanupyemble pe3yabTaThl OCBOEHHUS y4EeOHOI0 IpeaMeTa:

JIMYHOCTHBIE Pe3y/IbTaThl:

* c(OpMHUPOBAHHOCTh MpPEJICTABICHUH O MaTeMaTHKE KaK YHHBEPCAJIbHOM S3bIKE HAyKH,
CPEJICTBE MOJICIIMPOBAHMUS SIBJICHUN U TPOIIECCOB, UAESIX U METOAAX MaTEMaTHKU;

" [OHMMaHHE  3HAUYMMOCTH  MAaTeMaTUKU [  HAy4yHO-TEXHHYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOLICHUSI K MaTeMaTHKe Kak K YacTH OOIIeYelOBeYECKOH KYIbTYpPbI

Yyepe3 3HAKOMCTBO C UCTOPHUEN pa3BUTHUSI MAaTEMATUKH, BOJIIOIMEN MaTeMaTHUECKUX UJIEH;
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pa3BUTHE JIOTHYECKOIO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMUYECKON
KyJIbTypbl, KPUTUYHOCTH MBIIUICHUS Ha YpOBHE, HeoOXoaumoMm s Oymymeit
po(ecCHOHANTLHOM e TEIILHOCTH, IS TPOIOJIKSHHSI 00pa30BaHus U caMO00pa3oBaHUS;
OBJIaJICHUE MAaTeMAaTUYECKUMHU 3HAHUSIMH M YMEHUSIMHU, HEOOXOJUMBIMH B IOBCEIHEBHOI
JKU3HHM, JUII OCBOCHMSI CMEXHBIX €CTECTBEHHOHAyUYHbIX JAWCHUIUIMH MW JUCUUIUIMH
npoeCCHOHATBHOTO IIMKJIA, JUIA MONy4eHHs oOpa3oBaHUS B 00JacTAX, HE TPeOYIOIIMX
yriayOJIeHHON MaTeMaTUYECKOM MOArOTOBKH;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HAa MPOTKEHUN
BCEH JKU3HU; CO3HATEIbHOE OTHOILICHHE K HENpEephIBHOMY OOpa30BaHUIO KakK YCIOBHUIO
YCIEITHOW MPO(eCCHOHAITBHON M 00IECTBEHHOM e TEIIBHOCTH;

TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUYECKOM M OTBETCTBEHHOM JIEATEILHOCTH;
TOTOBHOCTb K KOJIJIEKTUBHOM paboTe, COTPYJHHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIbHOM,
OOLIECTBEHHO TOJIE3HOM, y4eOHO-MCCIEOBATENbCKOM, TMPOEKTHOM U JPYrHuX BHIAX
JeSITEIIbHOCTH;

OTHOLIEHHE K NPOPECCHOHATBHON JIESITENbHOCTH KaK BO3MOXKHOCTH Y4acTUsl B PELIEHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLICHAIIMOHAIBHBIX MPOOIIEM;
MeTanpeaMeTHbIe pe3yJIbTAThI:

YMEHHME CaMOCTOSITENIbHO ONPENeNATh ILeJId JIeATEIbHOCTH U  COCTaBJIATh  IUIaHbI
JESITEIbBHOCTH; CAMOCTOSITEIbHO OCYILIECTBIISITh, KOHTPOJUPOBAaTH U KOPPEKTUPOBATH
JIeATEIbHOCTh; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JTOCTHUKEHUS MOCTaBICHHBIX
HeNnel U peanus3aliy MJIaHOB AESTeNbHOCTH; BEIOUPATh YCHENIHbIE CTPATETHH B Pa3IMUHbIX
CUTYaIUsX;

YMEHHME MPOJYKTUBHO OOIIATBCA UM B3aWMOJEHCTBOBaTH B IIPOIECCE COBMECTHOM
NESTENIbHOCTH, YYHUTHIBATh TMO3UIMU JIPYTHMX YYAaCTHUKOB JAEATEIbHOCTH, 3((HEKTHUBHO
pa3pemniaTb KOHQIUKTHL;

BJIQJICHHE HABbIKAMU IIO3HABATEJIbHOHN, Y4eOHO-HCCIEAO0BAaTENbCKOM M MPOEKTHOU
NEeSTeIbHOCTH, HaBbIKAaMHM  pa3pelieHusi MmpoljeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOWUCKY METOJIOB pELIEHUs NPAKTUYECKUX 3a4ad, MPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMS;

FOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITEIbHOM HMH(pOPMAIMOHHO-TIO3HABATEIHHOM
JeSITeIbHOCTH, BKJIIOYasi yMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX UICTOYHUKAX MH(pOpMaLuu,
KPUTHYECKH OIEHUBATh U WHTEPIPETUPOBATh HH(POPMAIINIO, TOTYyYaeMYI0 H3 Pa3TMYHBIX

HNCTOYHUKOB,



BJIQJICHUE SI3bIKOBBIMU CPEICTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOKO TOYKY
3pEHUS, UCIIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPECTBA;

BJIQJICHNE HABBIKAMH TI03HABATEIILHON PeQIICKCHH KaK OCO3HAHMS COBEPIIACMBIX JEHCTBUI
U MBICJIIUTENIbHBIX IPOLECCOB, UX PE3yJbTaTOB W OCHOBAaHUMW, I'PAHMI] CBOETO 3HAHUSA U
HE3HaHMs, HOBBIX ITO3HABATEIbHBIX 33/1a4 U CPEJICTB ISl UX JTIOCTUKEHUS;
[EJIeYCTPEMIICHHOCTh B TOWCKAX W MPUHITHH PEIICHUN, COOOPa3UTEIHbHOCTh U UHTYHUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUI; CIOCOOHOCTh BOCIPUHHMATH KPAcoTy U
FapMOHHIO MUDA;

npeaMeTHbIe pe3yJbTAaThl:

c(hOopMUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHKE KaK YaCTH MUPOBOW KYJIbTYpPhI U MECTE
MaTE€MaTUKH B COBPEMEHHOM ITUBUIIM3AIINH, CTIOCO0AX OMUCAHUS SBJICHUM peajbHOTO MHUpa
Ha MaTEMaTUYECKOM SI3BIKE;

c(OpPMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTUYeCKUX MOHATHSX KaK BaKHEHUIINX
MaTeMaTUYECKUX MOJENSAX, MO3BOJIOIIMX OMNUCHIBATH M M3Yy4aTh pa3HbIE IMPOLECCHl U
SBJIEHUS; MOHUMAHHE BO3MOYXHOCTH AaKCHOMATHYECKOI'O IOCTPOEHUS MaTEMaTUYECKUX
TEOpHI;

BJIQJICHUE METOJAMH JOKAa3aTeIbCTB M AJITOPUTMOB PELICHUS, YMEHHE HX HPUMEHSATb,
MPOBOJUTH TOKA3aTEIbHBIE PACCYXKICHUS B XOJI€ PEILICHUS 3a/1a4;

BJIAJICHUE CTAaHIAPTHBIMM NPUEMAMH PEUIEHUS PAUOHAIBHBIX W HPPAUHUOHAIBHBIX,
[I0KA3aTeNIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHHM U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIE Il TOUCKA IIyTH
PELICHHS Y WIUTIOCTPALIMK PEIICHUSI YPABHEHU U HEPABEHCTB;

c(hOpMUPOBAHHOCTh TPEICTABICHUM 00 OCHOBHBIX MOHSTHUSAX MATEMAaTHUECKOTO aHaIM3a U
UX CBOWCTBax, BIIAJICHHE YMEHHEM XapaKTepHU30BaTh MOBeACHHE (PYHKIIMI, HCIIOIb30BaHNE
MOJIYYEHHBIX 3HAHUW I ONKUCAHUS U aHAJIM3a PEaIbHbIX 3aBUCUMOCTEM;

BJIAJICHUE OCHOBHBIMU TMOHSTHUSIMH O IUIOCKMX K MPOCTPAHCTBEHHBIX TI€OMETPUYECKHX
durypax, HuX OCHOBHBIX CBOWMCTBaX; C(HOPMHUPOBAHHOCTH YMEHHS paclo3HaBaTh
reoMeTpuueckue QUTypbl Ha UYepTekKax, MOJAENSAX U B pealbHOM MHpPE; MPUMEHEHHUE
W3YYECHHBIX CBOHCTB TeoMeTpudeckux (Guryp u ¢GopMyn Ui PEHICHUS TeOMETPHUECKHX
3a/1a4 U 3aJ1a4 C TPaAKTUYECKUM COJICPIKAHUEM;

c(hOpMUPOBAHHOCTH TPEACTABJICHUIN O MPOIECCaX W SIBJICHUSAX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MHpPE, OCHOBHBIX IOHSATHSIX

BHCMCHTapHOﬁ TCOpHUUn BepOHTHOCTeﬁ; yMCHI/Iﬁ HaXOJUuTb MW OLCHUBATH BCPOATHOCTHU
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HACTYIUIGHHsI COOBITMM B MPOCTEWIIMX TMPAKTUYECKUX CHUTyallUsiX U  OCHOBHbBIE
XapaKTEPUCTUKH CIy4YalHbIX BEJIHYUH;
" BJIaJICHHE HABBIKAMM HCIOJH30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM IPU PELICHUU
3azay.
OcBoenue conepxaHusi yueOHoro nmpenMera MatemaTnka obecrieduBaeT (GHopMHpOBaHHE U
pa3sBUTHE YHUBEPCAIbHBIX Y4YEOHBIX ICHCTBUH B KOHTEKCTE IMPEEMCTBEHHOCTH (HOPMHUPOBAHHSA

001X KOMITETEHIUH (IpHIIOKEHHUE 2).

Conepxanue ydeOHOro mpeaMeTa pa3pabdoTaHO B COOTBETCTBHM C OCHOBHBIMH COJEp-

KaTCIbHbBIMU JIMHUAMUA 06y‘-I€HI/ISI MaTEMATHUKCE:

* anreOpanveckas JMHHS, BKIIFOYAIOIIAs CUCTEMATH3AIMIO CBEICHUIA O YHCIIaX; U3y4eHUE HOBBIX U
o0o0mieHne paHee W3YYEHHBIX oOnepanuii (BO3BEIEHHWE B CTENECHb, W3BJICUCHHE KOPHA,
Jorapu(pMHpPOBaHUE, CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC U OOpaTHbIe K HUM); U3y4E€HUE HOBBIX
BUJOB YMCJIOBBIX BBIp@KEHUM U (OpMYJI; COBEPIICHCTBOBAHME IPAKTUYECKMX HABBIKOB H
BBIUMCIUTEIBbHON KYyJIbTYphl, pacIlUpPEHHE M COBEPILIEHCTBOBaHHE alreOpanveckoro armapara,
c(OpMHUPOBAHHOTO B OCHOBHOM IIKOJIE, U €ro IPUMEHEHHE K pEIICHUI0 MaTeMaTU4YeCKUX H
IIPUKIIAIHBIX 3a7a4;

* TEOPETUKO-(PYHKIMOHAIbHAS JIMHUS, BKIIOYAIOLIAasi CUCTEMAaTU3AlMI0 U PACIIUPEHNE CBEICHUN O
(GYHKLUAX, COBEPIIEHCTBOBAHHE TIpaUUecKUX yMEHHUI; 3HAKOMCTBO C OCHOBHBIMH HJIESIMH U
METOJaMU MaTeMaTUYEeCKOro aHaiu3a B 00beMe, IO3BOJIAIONIEM HCCIEA0BaTh 3IIEMEHTapHbIE
(GYHKIMM U peliaTh IpocTeiine reomeTpudeckue, pusndeckue u Apyrue NpuKiIagHble 3a/1auu;

* JIMHMS YPaBHEHWMI M HEPABEHCTB, OCHOBAHHAs HA IOCTPOCHUHU U UCCIIEIOBAaHUN MaTEMATHUYECKUX
MoJieniel, Tepecekaromascs ¢ aireOpanyeckod U TEOPeTHUKO-(QDYHKIMOHAIBHOW JIMHUSAMH H
BKJIIOYAIOIAsl Pa3BUTHE W COBEPIICHCTBOBAHWE TEXHUKU alreOpandeckux MpeoOpa3oBaHUN Jis
pelieHrs ypaBHEHUH, HEPABEHCTB U CUCTEM; (POPMUPOBAHUE CIIOCOOHOCTH CTPOUTH U MCCIIEI0BATh
IIPOCTEHIINE MAaTEMaTUYECKUE MOJAEIN IPU PEIICHUM NPUKIAJHBIX 3a/1ad, 3alad U3 CMEXHBIX U
CIEUAJIbHBIX JUCLMILINH;

* TEOMETpHUYECKAas JMHUS, BKIIOUAIOU[as HarisgHble IPEICTaBICHUS O IPOCTPAHCTBEHHBIX
¢urypax u uzyuyeHue UX CBOMCTB, (HOPMUpPOBAHHE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXKEHMS,
pa3BUTHE CIOCOOOB T€OMETPUYECKUX HM3MEPEHUH, KOOPAMHATHOTO U BEKTOPHOIO METOJIOB IS
peleHnss MaTeMaTUYeCKUX U MPUKIIaJIHbIX 33]1a4;

* CTOXAacCTHYecKas JIMHUSA, OCHOBAHHAs Ha Pa3BUTUM KOMOMHATOPHBIX YMEHUH, MpEICTaBICHUN O

BEPOATHOCTHO-CTATUCTUYCCKUX 3aKOHOMCPHOCTAX OKPYXKAKOIICTO MHUpPaA.
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1.4. Kosin4yecTBO 4acoB Ha OCBOeHHE y4eOHOI0 MpeIMeTa:

MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyvaromerocsi 427 4yacoB, B TOM YHCIIE:
00s13aTeNIbHOM ayJTUTOPHOM yueOHO# Harpy3ku oOydatomerocst 285 4acos;

CaMOCTOSTENIbHON paboThl oOydaromierocss 142 vacos.



2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJIMETA

2.1. O6bem yueObHOTro mpeaMeTa U BUIbl ydeOHOU paboThI

Buj yueOHoit padoThl KonuyectBo yacos CIIO
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 427
Oo0s3aTeibHAsA ayIUTOPHAsl yueOHasi Harpy3Ka (Bcero) 285
B TOM YHCIIE:
nabopaTopHbIe pabOTHI HE IPETyCMOTPEHO
MPAKTUYECKHE PaOOTHI 100
KOHTPOJIbHBIE paOOTHI HE IPETyCMOTPEHO
KypcoBasi paboTta (IIpoeKT) HE MPEAYCMOTPEHO
CamocrosiTesibHas padoTa odyuaroierocs (Bcero) 142
B TOM YHUCIIE:
U3Y4YEHUE TEM 142
MOJIrOTOBKA K IIPAKTUYECKOH paboTe
pelieHue 3a1a4
IIpomexyTouHas arrecranus B popme JK3aMeHa

[MpodunpHoe wu3ydeHwe oOmieoOpazoBarenbHOW — ydyeOHOro mpenmera Maremaruka
OCYILECTBIISICTCSI YaCTUYHBIM IepepacnpesieieHHeM y4eOHBIX 4acoB M OTOOPOM JHIAKTHUYECKHX
€IMHUI] B 3aBHCHUMOCTH OT BaxkHOocTH TeM i npodeccun 08.01.08 Mactep oTAEIOUYHBIX

CTPOUTENBHBIX PadoT.



2.2. TeMaT4ecKMi IJIAH U COJePKaAHNE Y4eOHOI0 NMpeaMeTa

MATEMATHKA
HaumeHoBaHue Conep:kanue y4ye0OHOIro MaTepuasa, CaMoCTOSAITeIbHAS PpadoTa 00y4al0UXCs O0bem yacon YpoBeHb
pa3aesioB U TeM C1io OCBOEHU
|
1 2 3 4
Pa3nen 1.BBenenne 2
Conep:kanue y4eOHOT0 MaTepuaJia 2 2
Matemartuka B HayKe ¥ MPaKTUYECKOM NesTenbHocTH. Lenu u 3anaun uydeHus
MaTematuku B yupexaenusx CIIO.
[ToBTOpEeHue 6a3uCHOroO MaTepralia Kypca OCHOBHOM IIKOJIBI.
JlabopaTopHbie paboThl He npexycmorpeno
IIpakTHyeckne padoTsbl He npenycmorpeno
KoHTpoJibHbIE padoThI He npexycmorpeno
CamocrosiTesbHas padora. He npenycmorpeno
Pa3zaen 2.Anreépa 94
Tema 2.1.Pa3Butue Coaep:xanue y4eOHOIro MaTepuaJia. 8
NOHSATHS 0 YHcIe Ilenble u paroHaIbHBIC YHCTIA. 2

I[eﬁCTBHH HaJ palluOHAJIbHBIMU YU CJIaMU.

BxoaHoe TCCTUPOBAHUC.

JlelicTBus HaJ NEHCTBUTEIbHBIMU YMCIAMHU.

KommiekcHrlie uncia

I[eﬁCTBHH HaJd KOMIIJICKCHBIMH YHUCJIaMH.

[TpubnmxeHHOE 3HaUE€HUE BEJIUYNHBI.

JlabopaTopHbie paboThl

He npenycmorpeno

HpaKanecm[e 3aHATHUSA
Haxoxnenue HpI/I6J'II/I)I(eHHLIX 3HA4YEHUH BEJIMIUH U HOl"pCIlIHOCTGfI BeIumCIcHMI. Nol

1

KoHTpoJibHbIE padoThI

He npenycMmoTrpeno

CamocrosiTeibHass padora

N3yunts Temy «lIponopunn u mponopuroHaibHOEe aeneHue. Nel

N3yunts Temy «lIponieHTHBIE BhIUnCIEHUS» No2

N3yunts Temy: « [Ipuznaku genumoctr yucemn». Ne3

N3yunts Temy «Tpuronomerpuueckas ¢hopma 3alMcH KOMIUIEKCHOTO unciay. Ned

4

Tema 2.2.0cHOBEI

Coaep:xanue yueOHOro MaTepHaJia

24

10




TPUTOHOMETPUMH.

CuHyc, KOCUHYC, TaHT€HC, KOTaHreHc. PanqnanHas mepa yria.

BrlimtontHeHNE TEUCTBUI C TPUTOHOMETPUUYECKUMH (PYHKITUSIMH

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

HpI/IMeHeHI/IC TPUTOHOMCTPUUCCKHUX TOKACCTB K PCIICHHUIO ITPUMCPOB

DopMyIIbl IPUBEACHHUS.

Pemnenune ynpaxaeHuit ¢ npuMeHeHHeM (HOpMYIT TPUBEICHHS

CuHyc, KOCHUHYC ¥ TAHI'€HC CyMMBI M Pa3HOCTH JIBYX YIJIOB
DopMyIIbl JBONHOTO yIUIa.

Pemenne ynpaxHenuii ¢ npuMeHeHreM GopMyIl CIOKEHHS

@opMyIIbl CYMMBI M Pa3HOCTH TPUTOHOMETPUUYECKUX (DYHKIIUH.

[TpeoOpa3zoBaHre IPOCTENILINX TPUTOHOMETPUUECKHUX BbIPAKEHUM

I[OHOJ'IHI/ITCJ'IBHBI YIIPpAKHCHUS.

KonTponbHas padota Nel

ApKcUHYC, apKKOCUHYC, apKTaHI'€HC, aPKKOTAaHT€HC

[TpocTeiimye TPUroHOMETPUYECKUE YPaBHEHUSI.

Pemrenne npocTeMmmx TPUrOHOMETPUYECKUX YPABHEHUMN.

Pemrenne npocTemmx TPUrOHOMETPUYECKUX YPABHEHUHN.

Pemenne nmpocTelmmx TpPUrOHOMETPUIECKUX YPABHEHUH.

TpI/IFOHOMCTpI/I‘ICCKI/Ie YpaBHCHUA

PemieHne TpUroHOMETpUYECKUX YPaBHEHUH.

Peniennie TpUroHOMETPUYECKUX YPABHEHUM M CUCTEM YPABHEHHM

IIpocreiimre TPUroHOMETPUYECKNE HEPABEHCTBA

[Ipocreiimne TPUrOHOMETPUUECKHE HEPABEHCTBA

I[OHOJ'IHI/ITCJ'II)HBIG YIIPA)KHCHUS.

KonTponbnast padota Ne2

JlaboparopHbie padoThl

He npenycMmorpeno

IIpakTH4eckne 3aHATHA

Pemenne ynpaxHeHH ¢ MPUMEHEHHEM OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB U
dbopmyn Tpuronomerpuyeckux GyHkuui. Ne2

[Tpeobpa3zoBanre IPOCTENIINX TPUTOHOMETPHUUECKHUX BhIpakeHH. Ne3

Brruucnenue o6paTHBIX TPUTOHOMETPUYECKUX QyHKIUI. Ned

Pemenne TpuronomeTpuueckux ypaBHeHUM. NeS5

Pemenue Tpuronomerpuueckux ypaBHeHU. Ne6

Pemenne TpUroHOMETPUYECKUX YPAaBHEHNUH U CUCTEM ypaBHEHUNNe7

6

11




CamocrosiTeibHas padora

BripazuTh JuMHY Iyry OKpYXHOCTH YEpE3 paJaHHyI0 MEpYy LIEHTPaIbHOro yria. NeS5
BoIpa3uTh miomaas ceKTopa OKpyKHOCTH Yepe3 paJiMaHHYI0 MEPY LIEHTPAJIbHOTO yriia. Ne6
[TonroroButh pedepat Ha Temy: «VICTOpHS CTAaHOBJIEHUS U PA3BUTHUSL TPUTOHOMETPUN».Ne7
BbIpa3uTs sin o ¥ cOS 0 4epe3 TaHT€HC MOJOBUHHOIO yriia Ne§

N3yunts Temy «COOTHOILIEHUS MEX1y TPUTOHOMETPUUECKUMH (PYHKIIHUSAMHU [TOJIOBUHHOTO
yria 1 KOCUHYCOM LIes10r0 yriia» Ne9

[IpeoOpazoBarh BeIpaKEHHUS Yepe3 TAHTCHC IMOJOBUHHOTO aprymeHTa.Nel0
[ToaroroBuThCS K IpakTHUecKOMYy 3aHsTHIO Nel 1

BbIpa3uTh TaHreHC MOJIOBUHHOIO YIJIa YEPEe3 CUHYC U KOCHHYC 1ienoro yria.Nel2
[TonroroBUTHCS K IpakTHUECKOMY 3aHATHIO Nel3

[ToaroToBuTHCA K MpakTHUecKoMy 3aHsATHIO Nel4

N3yuuts Temy «l'paduueckuii criocod penieHusi TpuroHOMETPUYECKUX ypaBHEHU». NelS
[ToaroToBUTHCA K MpakTHUYeCKOMY 3aHATHIO Nel6

IToaroToBUTHCA K MPAaKTUYECKOMY 3aHATHIO Nel7

[ToAroToBUTHCA K MPaKTUYECKOMY 3aHATHIO Nel8

[ToaroroButh pedepat no reme «PemeHne TpUroHOMETpHYECKIX HepaBeHCTB» Nel9

15

Tema 2.3.KopHu,
CTeleHH U
JOrapu(pmbl

Coaep:xanue yueOHOro MaTepHaJia

Kopnu u crenenu. KopHu HaTypajlbHOM CTENIEHU U3 YUCTA.

CBoiicTBa KOpHEI HATYpaIbHOM CTEIICHH.

CreneHsp ¢ palliOHATILHBIM [TOKA3aTEIEM.

Cremnenu ¢ JEHCTBUTEIIBPHBIMU MOKA3aTEIIIMU U MX CBOMCTBaAMU

JlonosHUTEIbHBIE YIPAKHEHUS.

KonrtpomnbHas padora Ne3

Jlorapugmsl 1 ux cBoiicTBa. /lecsTHYHbIE U HATYypalbHbIE JOTapUPMBbI.

JlorapudmupoBanue v MOTCHIIUPOBAHUE BHIPAKEHUN

IlokazaTensHBIC U JIOFapI/I(I)MI/I‘{eCKI/Ie BBIPAKCHUS.

JlonosHUTEBHBIE YIPAKHEHUS.

KontposnbHas pabora Ne4d

12

JlaGopaTropHble padoThbI

He npenycMmotpeno

12




IIpakT4yeckue padoThI

Brruncnenue u cpaBHeHnE KopHed. No§

Boruncnenue pacueroB ¢ pagukagamu. Ne9

Bbluncnenne 3Ha4eHUi CTENEHEN ¢ pallMOHAIbHBIMU NoKazaresiMu. NelO
[TpuMmeHeHre CBOMCTB cTENEHEH ¢ palMoHaIbHbIM Noka3areneM. Nel |
[IpumeHeHue CBOMCTB CTENEHEN ¢ pallMOHAJIBHBIM MoKa3aTeaeM. Nel2
[IpeoOpazoBanue BeipaxkeHui coaepxamux crenenu. Nel3

Haxosxnenue 3HaueHHit Joraprdma 1mo mpou3BoIbHOMY OCHOBaHUI0. Nel4
[IpaBuna aeiicTBuil ¢ orapugmamu, mepexoi K HOBOMY OCHOBaHuUI0. Nel5
[IpaBuna aeicTBuii ¢ jorapudmamMu, Iepexo K HOBOMY OCHOBaHHUI0. Nel16
JlorapudmupoBaHue 1 MOTCHIIUPOBaHUE BhIpaxeHUNel 7

Beruucienne u cpaBHeHue jjorapudmon. Nel8

Brruncnenue u cpaBHeHue gorapudmon. Nel9

[IpeoOpa3zoBanue pallMOHAIBHBIX U HPPAIMOHAIBHBIX BhIpaXeHUH. Ne2(
[IpeoOpa3oBaHre pallMOHAIBHBIX U UPPALMOHAIBHBIX BbIpaxeHHi. Ne21
[TpeoOpa3zoBanus MOKa3aTENbHBIX U JOTapU(PMUYECKUX BhIpaKeHU. No22

[TpeoOpa3oBaHue MOKa3aTENbHBIX, JOTAPUPMHUECKUX U HPPATUOHATBHBIX BBIPAKCHHH.

Ne23

[TpeoOpa3oBaHue MOKa3aTENbHBIX, JOTAPUPMUUECKUX U HPPALNOHATHHBIX BBIPAKESHHH.

Ne24

17

KoHTpoJibHbIE padoThI

He npenycMmorpeno

CamocrosiTenbHas padora

[TonroToBUTHCS K MpakTUYECKOMY 3aHATHIO Ne2(0

N3yunts Temy: «Jloka3zarenbcTBO CBOWCTB KOpHs» Ne2l

[TonAroToBUTHCS K IPAaKTUYECKOMY 3aHATHIO Ne22

[ToAroToBUTHCS K IPAKTUUECKOMY 3aHATHIO Ne23

[TonroToBUTHCS K MpaKTUYECKOMY 3aHATHIO Ne24

N3yunts: TeMy «Onepanun Haj CTENEHSMU C JEHCTBUTENBHBIM NOKa3aTtenem» Ne25
[TonroToBUTHCS K MpaKTUYECKOMY 3aHATHIO Ne26

[ToaroroButh pedepat Ha TeMy: «3HaUEHUE U UCTOPHS MOHATHUSA Jlorapupma. Pemenue
BapUATUBHBIX 3a1a4 No27

[ToAroToBUTHCS K IPAKTHUECKOMY 3aHATHIO Ne28

IToAroTOBUTECA K MPAKTUYECKOMY 3aHATHIO Ne29

[TonroroBuThCS K IpakTHUECKOMY 3aHATHIO Ne30

[ToAroTOBUTECSA K MPAKTHYECKOMY 3aHIATHIO Ne3 1

[ToaroToBUTHCS K IPaKTUUECKOMY 3aHATHIO Ne32

Pemute BapnatuBHbIe 3a1aun Ne33

14

13




Tema 2.4.@yHKUMH, UX
CBOMCTBA M rpaduku.

Conep:kanue y4eOHOT0 MaTepuaJia

OYHKIUHU U UX TpadUKy.

Haxosxnenue obsactu onpenenaeHus 1 00J1acTi 3HaYeHUH (DYHKITHH.

CaoticTBa ()yHKIIUU: MOHOTOHHOCTbB, YeTHOCTh, HEYETHOCTh, OTPAHUYCHHOCTD,
EPUOANYHOCTb.

CaoticTBa (YHKITUN: MOHOTOHHOCTbD, Y€THOCTH, HEYETHOCTH, OTPAHUYCHHOCTb,
MIEPUOANYHOCTb.

[TpusHak Bo3pacTaHus PyHKIIHH

[Tpusnak yObBaHUs (DYHKITUH.

OKCTpEMYyMBI.

HaxoxaeHue s3kcTpeMyMoB (PYHKIIHIA

['padmyeckas untepnperanus. [Ipumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B PeabHBIX
MpoIIeccax U SBJICHUSX.

HccnenoBanne GyHKIMN

O6patubie pynkuuu. ['padguk oOpatHol GyHKIINH

Apudnmernueckue onepanuu Hajl GyHKussMu. CrnoxHas QyHKIHS.

[IpeoOpaszoBanue rpaduka GyHKIUN

12

JlabopaTopHble padoThbI

He npenycmoTpeno

IIpakTyeckue padoTnl

CaoiicTBa ()yHKIIMH: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAaHUYEHHOCTb,
nepuoaudHocTb Ne 25

Haxoxxnenue sxkctpemymoB pyHkimu Ne 26

[IpeoOpaszoBanue rpaduka pyHkmmun. No27

3

CamocrositeibHas padora.

N3yunts Temy «Haxoxenue obnactu onpeaeneHus 1 obnacty 3HaueHuit pyHkuu Ne34
N3yuuth TeMy «CBoiicTBa ()yHKIIMHU: MOHOTOHHOCTb, YETHOCTh, HEUETHOCTD,
OTpaHUYEHHOCTb, NEPUOANYHOCTH» Ne35

OTBeTUTH Ha KOHTPOJIbHBIE BONPOCH! 10 TeMe «IIpu3Hak yobiBanus GyHKIMH.» Ne36
[TonroroButk pedepar Ha Temy «HaxoxaeHue skctpeMyMoB GyHKIUM» No37

N3yuuts: Temy «O06snacTh onpeneneHuss oOpatHor GpyHKIum» Ne38

N3yunts Temy «O0nacTh 3HaUeHU oOpaTHOM QyHKIHI» Ne39

IToAroToBUTHCS K IPaKTHUECKOMY 3aHATHIO Ne4(

Tema 2.5. CTteneHHsble,

Conep:xanue yueOHOro MaTepuasa.

10

14




noKa3areJibHbIe,
JorapupmMuyeckue u
TPUTOHOMETPHYECKHE
byHkuun.

[Toka3zarenbHas (yHKINS U €€ CBOWCTBA.

Jlorapugmuueckast QyHKIIUS U €€ CBONCTBA.

Jlorapudmuueckas GyHKIUS U ee CBONCTBA.

Tpuronomerpudeckue GyHKINU CHHYC U KOCUHYC U HX Tpa(uKH.

[TpumeHeHne CBOWCTB QYHKIUI JUIs TOCTPOEHUs rpaduKoB QYHKIIMI CHHYCA M KOCHHYCA

Tpuronomerpruyeckue GyHKIMH TAHTEHC U KOTAHT€HC U UX TpapuKu.

[TpumeHneHue CBOMCTB PyHKLIMIA SIS TOCTPOCHUS rpadUKOB (PYHKIMI TaHTeHCA U
KOTaHI'€HCa.

[Toctpoenbue u npeodpazoBanue rpa@uKoB TPUTOHOMETPHUECKUX (QYHKITHIA.

JlonosHUTEIbHBIE YIPAKHEHUS.

KoHntposbHas padora Ne 5.

JlaboparopHbie padoThl

HE IPEyCMOTPEHO

IIpakTH4yeckue 3aHATHS

[TocTpoenue rpadukoB mokazaTeabHbIX QyHKIHA. No28

[Toctpoenue rpadukoB gorapudpmuueckux GyHkimii. Ne29

Hcnonp30Banue cBOMCTB (DYHKIMIA IJ1si CpPAaBHEHHS 3HAYCHUH cTeneHer u morapupmon. Ne30
[Toctpoenue u npeodpazoBaHue rpa@KOB TPUTOHOMETpUUEeCKUX (GyHKIui. No31

4

KonTposabHbie padoThl

He npenycMoTpeno

CaMmocrosiTeibHasi padoTa

[ToAroToBUTHECS K IPAKTHUECKOMY 3aHATHIO Ned 1
[TonAroToBUTHCS K MPaKTUYECKOMY 3aHATHIO Ned2
[ToaroToBUTHCS K IPaKTUUECKOMY 3aHATHIO Ne4d3

N3yunts Temy « OOpaTHble Tpuronomerpudeckue Gynkuuu Ned4
N3yuuts Temy « O6paTHble TpUronomerpuueckue GyHkuu Ned5
N3yunts: ['padux rapmonndeckoro konedanus Ned6

N3zyunte: I'paduk rapmonmueckoro kosiedanus Ned7

7

Pa3nea 3. 'eomerpus

74

Tema 3.1.I1psavbie 1
IJIOCKOCTH B
NPOCTPAaHCTBE

Coaep:xanue yue0HOro MaTepHaJia

Axcuomsl crepeoMmeTprr. CIIEICTBHS U3 aKCHOM CTEPEOMETPHN.

HpI/IMeHeHI/Ie AKCHUOM CTCPCOMETPHHU IJIA PEIICHUA 3a1a4

Bzaumnoe PACIIOJIOKCHHUC IBYX IIPSAMBIX B IIPOCTPAHCTBC.

HapaJ'IJ'ICJIBHOCTB MPAMBIX U IUIOCKOCTEH

[TapaeapHOCTh IIOCKOCTEN.

HpI/IMeHeHI/IC CBOICTB napallICJIbHOCTH IIOCKOCTEM IIpu pCHICHUH 3aJ1a4

18

15




N3o6paskeHne mpoCTpaHCTBEHHBIX (PUTYp HA TIIOCKOCTH.

[leprieHIUKYIAPHOCTD NPSAMBIX.

[leprieH IUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH.

IIpuMeHeHne CBOMCTB ITapajuICIbHbIX U IEPIECHIUKYISIPHBIX IPSIMBIX K PEIICHUIO 33/1a4.

[lepnienquKynsap ¥ HaKJIOHHAsI.

Pemenue 3aga4 Ha TPUMEHEHUE TEOPEMBI O TPEX MEPIIECHINKYIISIPax

IleprieHAMKYISIPHOCTD MIIOCKOCTEM.

Yron Mexay npsiMoil ¥ IJIOCKOCTBIO. YTOJI MEXKAY INIOCKOCTSMU. [[ByrpaHHbId yroi.

['eomeTpuyeckue npeoOpa3zoBaHus NpocTpaHcTBa. [lapannenbHoe IpoeKTUPOBaHKE

JlonosHuTEIbHbIE YIPAKHEHUS.

KoHntposbHas pabora Neb

JlaboparopHbie padoThl

He npenycMmorpeno

IIpakTH4yeckue 3aHATHS

[IpuMeHeHne CBOMCTB pacIIOIOKEHUS MPSMBIX MPH perieHnH 3a1ad. Ne32

[TprMeHeHHEe CBOMCTB pacoIoKeHUs IPSMBIX U IUIOCKOCTEH NMpH pereHnu 3aaad. Ne33
Pemenue 3a1a4 Ha MpUMEHEHNE CBOMCTB MapalIeIbHOCTH IPSMBIX M TUIOCKOCTEH. Ne34

HpI/IMeHCHI/IC CBOMCTB MnapaJulCJIbHBIX U MEPIICHAUKYIIIPHBIX IIPAMBIX K PCIICHUIO 3a1a4.

Ne35

[IpuMeHeHre CBOMCTB MEePIEeHANKYIIPHOCTH TUIOCKOCTEH [Ts perieHus 3a1ad. Ne36
Pemienue 3a1a4 Ha BBIYHCICHHE T€OMETPHUYECKUX BendyrH. No37

Berurciienue mionaad OpToroHaIbHON MPOSKIIMH MHOTOYTOTbHIKA. Ne38

7

CamocrosiTeibHasi padora-

[ToarotoButh pedepar mo teme «Mcropus pa3BUTHS cTepeoMeTpumn» Temey Ne48
[TonroToBUTHCS K MpakTUYECKOMY 3aHATHIO Ne49

N3yunts Temy «PaccTossHHE MeXy CKpelnuBaromuMucs npssMbIMuNeS0
IToAroTOBUTECA K MPAKTUYECKOMY 3aHATHIO Ne51

[ToAroToBUTECS K IPAKTUUECKOMY 3aHATHIO Ne52

N3yunuts Temy «llnomans oproroHanbHOM npoekiuu.» Ne53

N3yunts Temy «llnomans oproronansHoi npoekuuu.» Ne54
IToArOTOBUTECSA K MPAKTUYECKOMY 3aHIATHIO NeS5

BoruncnuTh paccTosiHME MEXY CKPEIUBAOIUMUCS IpAMbIMU.Ne56
N3yuuts Temy: «llapamnenbHsliii mepeHoc». Ne57

[ToAroToBUTHCS K IPAKTHUECKOMY 3aHATHIO NeS8

[TonroToBUTHCS 51 K KOHTPOJIbHOI paboTre Ne59

12

Tema 3.2.Koopaunarsl
H BEKTOPBLI.

Coaep:xanue yueOHOro MaTepHaJia

I[CKapTOBa CUCTCMaA KOOpAWHAT.

12

16




HOCTpOGHI/Ie 110 3aJaHHBIM KOOpAWHATAM TOYCK, HAXOKACHUC KOOPAUHAT TOUCK

YpaBHeHus cepbl, OKPYKHOCTH, IIIOCKOCTH

Pemenue 3amau

Bekrtopsl.

JlelicTBUA HaJl BEKTOPAMH.

Paznoxenue BCKTOpa 110 HallpaBJICHUAM. Vron MCXKIY BEKTOpaMHu

ITprMeHeHNEe BEKTOPOB K PEIICHUIO FEOMETPUUYECKUX 3ada4

I[eﬁCTBHH C BEKTOpaMH, 3aJaHHBIMH KOOPpAWHAaTaAMM.

CxaysipHOE ITPOHU3BEACHHE BEKTOPOB.

CKaJ’IHpHOC IMPOU3BCACHUC BEKTOPOB.

Hcnonb3oBanue KOOpAMWHAT U BEKTOPOB IIPU PCIICHUHY MATCMATUYICCKUX U ITPUKIIAAHBIX
3aaad.

Pemenue 3amay.

JlaGopaTopHble padoThI

He npenycmoTpeno

IIpakTnyeckne padoThl

Paccrostane mexny Toukamu. KoopauHatel cepennnbl otpeska. No39

Koopaunats! cepeannnl oTpe3ka. Ne40

Haxoxxnenne ypaBHeHUI OKPY>KHOCTH, chepbl, IiockocTu. Nedl

JleiicTBHs ¢ BEKTOpaMH, 3alaHHBIMHA KoopauHaTamu. Ned2

CkanpHoe npousBesieHne BeKTopoB Ne 43

Hcnonb30BaHue KOOPJMHAT U BEKTOPOB MPH PEILICHUH MAaTEMaTHUYECKUX U IMPUKIIaIHBIX
3anay. Ne44

Pemenue 3amau.Ne45

7

KonTpoJibHbIe padoThI

He npenycmorpeno

CamocrosiTeibHas padora

[TonroToBUTHCS K MpakTUYECKOMY 3aHATHIO Ne60

[ToAroToBUTECS K IPAKTHUECKOMY 3aHATHIO Ne6 1

[ToAroToBUTHCS K IPAaKTUYECKOMY 3aHATHIO Ne62

N3yunts Temy: «Cymma HECKOJIBKHMX BEKTOPOB. IIpaBuino napamienenunena» Ne63
N3yunth Temy:«lIpoeknus BekTopa Ha ocb. Ne64

BbINOMHUTE BEKTOPHOE 3a/1aHNE NPSIMBIX U IJIOCKOCTEN B MpocTpaHCcTBE». Neb6S

IToArOTOBUTECA K MPAKTUYECKOMY 3aHATHIO Ne66

Pemnute BapmaTuBHBIE 3a1auu 110 TeMe «lIcronb30BaHNE KOOPINHAT U BEKTOPOB IIPH
pPELICHUH MaTEMAaTUYECKUX U IPHUKIAJHBIX 3a1a4.» Ne67
PemuTe BapuaTuBHBIE 33auu 110 TeMe «Jcrionb30BaHNE KOOPIMHAT U BEKTOPOB NTPH

10

17




pEIICHUH MaTEMaTUYECKUX U MPUKIAJHBIX 3a7a4.» Ne68
IToaroToBUTHCS K MPAKTHYECKOMY 3aHATHIO No69

Tema
3.3.MHOrorpaHHMKH.

Coaep:xanue yueOHOTo MaTepHaJia

Muororpanauku. [Ipu3zma. M300pakeHre npu3Mbl U IOCTPOCHHUE €€ CEUCHUH.

[Tapannenenunen. [IpsimoyronsHbiil mapayuenenunen. Kyo6.

IInpamupa. IIpaBunbHas nupamua.

10

Pemrenne 3a1a4 Ha IPUMCHCHHUC CBOMCTB IMHUPpaMH bl

YceuenHas nupamuja. Terpasap

Pemmenue 3a1a4 Ha MPUMEHEHHUE CBOICTB YCEUEHHOMN MUpaMUIbI

Brrancienue 065eMOB M TOBEPXHOCTEH MHOTOTPaHHUKOB.

Ceuenus Ky0a, IpU3MbI, TUPAMUJIBL.

CI/IMMeTpI/IH B Ky6e, mapaiCaCrmIicaax

HpaBI/IHLHHe MHOI'OI'DAHHUKMU.

Pemenne 3agau.

JlonosHUTEIbHBIE YIPAKHEHUS.

KoHntposbHas pabora No7.

JlaboparopHbie padoThl

He npenycMmorpeno

IIpakTHyeckue 3aHATHS

Pemrenue 3a1a4 Ha mpUMEHEHUE CBOMCTB MpHU3MbI. Ne46
[TpsamoyronbHbIi napamienenunen. Ned/7

Pemenue 3a1ay Ha npuMeHeHHe CBOMCTB mupaMubl Ne 48

Pemenue 3a1a4 Ha IPUMEHEHNE CBOMCTB yCeu€HHOM nupamuabsl Ne 49
Brrancenne 065eM0OB 1 TOBEpXHOCTEH MHOTOTpaHHUKOB. Ne50
Pemenne 3amay Ne 51

6

KoHTpoJibHbIe padoThl

He npenycMmorpeno

CamocrosiTeibHas padora

N3yuuts Temy «Teopema Ditnepan.Ne70

[TonroroBUTHCS K IpakTHUECKOMY 3aHATHIO Ne71

[TonroToBUTHCS K MPaKTUYECKOMY 3aHATHIO Ne72

[TocTpouTh MOIETM MHOTOI'PaHHUKOB C 33JJaHHBIMU NapameTpaMu. Ne73

Pemute 3amaun o Teme «Bpraucienre 00beMOB | MOBEPXHOCTEH MHOTOTpaHHUKOB» Ne74

[ToAroToBUTHCS K IPAKTUUECKOMY 3aHATHIO Ne75
N3yunth TeMy: «3Be3a49aThIe MHOTOIpaHHUKHU. Ne76

Nzyants Temy «KpucTamisl — mpupoIHbIe MHOTOTPAaHHUKNY; CHUMMETPHSI B IPUPOJIE, TEXHUKE

Ne77

8

Tema 3.4.Te1a n

Conep:xanue yueOHOro MaTepuaJia
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MOBEPXHOCTH TeJl
BpallleHHs.

[Mununanap. Konyc. BniucanHas u onucanHas IpU3MBl.
BrincanHas u onrcaHHas MMPaMuUbI

[lap u chepa. Ceuenus mapa mIOCKOCThIO. BeIuuCIeHHe TOBEPXHOCTEH T BpaIlleHUSI.

JlaGopaTopHblie padoThI

He npenycmotpeno

IIpakTHyeckne 3aHATHSA

Pemenue 3a1a4 Ha MpyUMEHEHNE CBOMCTB LIUIMHAPA U KOoHyca. Ne52
Brruucnenue miomnaan nopepxHocTH 1mapa Ne 53

Beruucnenue miomnaan moBepxHocT cdepsl Ne 54

Pemenue 3a1ay Ha mpuMEHEeHHE CBOKCTB 1mapa u cepsl Ne 55

4

KoHnTpoJibHbIE padoThI

He npenycmorpeno

CamocrosiTejibHas padoTa 2
N3roroBuTh MOJENb HWIMHPA U KOHYCA C 33JjaHHBIMU NTapaMeTpaMu. Ne78
N3yunth Temy «KacarenbHas miiockocTh K cepe» Ne79

Tema 3.5.A3mepenusi B | Coneprxanue yueOHOro MaTepuaJa. 6

reoMeTpuH.

[Torsitre o6beMa. OOBEM MPSIMOYTOILHOTO MMApAJIICIICITUTICA.

O0BeM HAKIIOHHOTO MapaJuIeIeIUIe Ia.

O0beM mpu3Mbl. O0bEM MUPAMUJIBL.

O6bem nunuaapa. O0beM KoHyca.
O6mas hopmyna st 00beMOoB Tell BpameHus. O0beM mrapa.

Brrunciaenue o0eMOB U HOBCpXHOCTeI‘/‘I TCJI BpallCHU:I.

JlonosHUTEbHBIE YIPAKHEHUS.

KonrtponsHas padora Ne 9

JlaboparopHbie padoThl

He npenycMmoTrpeno

IIpakTHyeckue 3aHATHA

Beruucnenne 005eMOB MHOTOIpaHHUKOB. Ne56

Pemenue 3a1ay Ha npumMeHeHune Gpopmy BerarcaeHUs: 00bemMoB. Ne 57
Beruucnenne 00eMOB U MoBepxXHOCTeH Ten BpanieHus. Ne58-59

4

KoHTpoJibHbIe padoThl

He npenycMoTrpeno

CamocrosiTeibHas padora

N3yunts Temy «PaBHoBenukue Tena» Ne80.M3yuuts Temy «O0BbEM yCeUeHHON TUPaMUIbI»
[ToaroroBka k nmpaktudeckoi padbore Ne81.

U3yunts Temy «O0beM yceueHHOro konyca» [lonroroBka k npakrudeckoMy 3aHsATHIO Ne82
ITonroroBka K npakTuieckoMy 3aHATHIO Ne83

Uzyuuts Temy «O0BbeM m1apoBOro cermMeHTa u cekropa» Ne4

5

Pa3nean 4.
KomOunaropuka
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Tema 4.1.971eMeHTBI
KOMOMHATOPUKH.

Coaep:xaHue y4eOHOI0 MaTepuaJia

OCHOBHBIC TIOHATHS KOM6I/IHaTOpI/IKI/I.

[IpuHIMIT MaTeMaTUYECKOW UHAYKIUH.
VYnopsimoueHHble MHOXKECTBA. [lepecTaHOBKY U pa3MENIeHUs], COUCTaHUS.

Pemrenne KOM6I/IHaTOpHI>IX 3ajJa4.

CBoiicTBa OMHOMHHAIBHBIX K03 PUIIHEHTOB.

Tpeyronpuuk [Tackans.

®Dopmyna 6unoma HeioToHa.

JlaGopaTropHblie padoThbI

He npenycMmoTrpeno

IIpakTuyeckue padoTnl

[Tpumenenue GopMyIT TS BBIYHCICHUS pa3MEIICHUH, IIEPECTAHOBOK U coueTaHuid. Ne60
[Tpumenenne dpopmynsl OnHoma HeroToHa [utst pemenns 3agaualNe 61

Pemenue npukinagaeix 3agad. No 62

3

CamocrosiTesibHas paGora

[ToarotoButk pedepat no reme «OCHOBHBIE MOHATHS KOMOMHATOPUKU» N85
[ToarotoButk pedepat no teme «lIpuHIUN MaTeMaTn4ecKoi HHIYKIHN.» Ne86

W3yunts Temy Pa3menienus ¢ moBropeHueM u 6e3 moBTopeHuid. No§7

[ToaroroBka K mpakTH4ecKkomy 3aHsATHIO No88

Pemenue 3anay u ynpaxsenuii no reme «KomOunaropuka» No§9

N3yuuts: [Ipumenenue popmyn 6uHoma HproToHa K mpuOIMkeHHBIM BbhrurciaeHus M Ne90
N3yuuts Temy «lIpumenenue Gpopmyn OnHoma HeroTOHA K MPUOIMIKEHHBIM BBIYUCICHUSAM
Ne91

[TonroroBka Kk npakTu4eckoMy 3aHATUIO Ne92

IlonroroBka K nNpakTHIecKoMy 3aHTHIO Ne93

Pa3pen 5. Hauajo
MATEMATHYEeCKOro
aHaJm3a

52

Tema
5.1.I1ocaexoBaTeILHOC
TH.

CopepxaHue yaeOHOro MaTepuara.

CrocoOsI 3a1aHus YUCIIOBEIX IOCJIEA0BATEIHHOCTEM.
CBoOIiCTBa YUCIIOBLIX ITOCIEI0BATEILHOCTE.
beckoHewHO yOBIBaroOIIasi reOMEeTPHYIECKast MPOTPECCHs U €€ CymMMa.

JlabopaTopHbie paboThl

He npenycmorpeno

IIpakTH4eckne 3aHATHA 1
Pemenue 3a1a4 Ha mpuMeHeHne GOPMYJIbI CyMMbI OECKOHEYHO YObIBaIOIIEH

reoMeTpPHYECKOl mporpeccun. Ne63

CamocrosiTejibHas padoTa 2
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[ToaroroBka cooOIeHNUH K BBICTYIUICHHUIO 10 TeMe «CyIiecTBOBaHHE Ipeziesia MOHOTOHHOM
OTpaHUYEHHOM TocieaoBaTeabHOCTHY No94
IToaroToBKa cooOIIEHM K BEICTYIUIEHHUIO 10 TeMe « [loHsaTHe 0 HenpepbiBHOCTH (PyHKIHN» Ne95

Tema
5.2.11pousBoanas.

Coaep:xanue yueOHOTo MaTepHaJia

[Tpupamenne Gynkiuu. [loHsITHE O TPOU3BOTHOM.

Pemienue 3a1a4 Ha HAXOXKACHUE PUPAIICHUS PYHKIUU

HpI/IMeHeHI/IC IMpaBUJI BBIYUCIICHUSA ITPOU3BOAHBIX

[TpousBoHAS CIIOKHON (QYHKITHH.

[TpousBoHAS CIIOKHON (QYHKITHH.

[Tpon3BoHBIE TPUTOHOMETPUUYECKUX (PYHKIIUH.

HaxoxieHrue npon3BoJHON TPUTOHOMETPUYECKUX (PYHKIIUH

KacarenpHas k rpaduky QpyHKIHH

Kontposbnas padora Ne 10.

10

Bropas npousBoHast, ee reOMeTpUIECKUN U PU3HUECKUI CMBICI.

IIpakTH4yeckue 3aHATHS

[IpaBuia BEIYMCIIEHUS TIPOU3BOIHBIX. No64

[TpaBuia BeIYUCIIEHUS TPOU3BOAHBIX. Ne65

[TpuMeHeHne paBUIT BEIYMCIICHUS TPOU3BOAHBIX. No66
Haxoxnenue npousBogHOM cinoxHOU QyHKIUU. No67-68
Haxoxxnenre mpon3BoIHON TPUTOHOMETpUIECKHX QyHKIHI. Ne69
KacarenbHas k rpaduky pyaxum. Ne 70

CamocrosiTeibHas paGora

PaboTa ¢ KOHCIIEKTOM JIEKIIMU IO TeMe « 3aKOH JIBUKEHHUsS. MTHOBEHHAasi CKOPOCTb
NIBIKEHUI» Ne96

[ToBTOpHAas paboTa ¢ yueOHBIM MaTepHaoM 1o TeMme «I eomeTpruuecKkoe HCTOIKOBAHUE
pou3BogHOW» IIoAroToBKA K MPaKTHUECKOMY 3aHITHIO Ne97

[ToaroToBka cooOLIeHNH K BBICTYIUIEHUIO IO TeMe «I eoMeTprudeckoe HCTOJIKOBaHHE
pou3BOIHOM» Ne98.

[TonroroBka k npakTu4eckoMy 3aHsATHIO Ne99

IToaroroBka Kk mpaktudeckomy 3aHsaTuro Nel(00

[ToaroroBka pedepara mo Teme

«IIponsBoanast o6patHOi PyHKITMN U KoMTTo3uius QyHKIum» Nel01

[TonroroBka k npaktuueckoMy 3aHsaTHio Nel(02

IToaroroBka Kk mpakTHyeckoMy 3aHsaTHio Nel03

MPO/I0JKEHHE

Conep:xaHue yueOHOro MaTepuaJia

10
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Tema 5.2.
IIpousBoanas.

Bropas npousBogHast, ee reoOMeTpUUEeCKUN U (PU3MUECKUI CMBICI.

[Tpusnak Bo3pactanus QyHKIUH.

[Tpu3Hak yObiBaHUS (YHKINU.

Kputnyeckne Touku GyHKIIUN, MAKCUMYMBI 1 MUHUMYMBI.

HccnenoBanmne GyHKIUH C TTOMOIIBIO TPOU3BOIHOM.

HccnenoBanue GyHKIMH C TOMOLILIO IPOU3BOIHOI.

[TprMeHeHre TpOU3BOJHON K UCCIIEIOBAaHUIO (YHKITUH

Haubounpiee u HanMeHblee 3HaYCHUE (DYHKIIUU.

JlonoHUTEbHBIE YIPAKHEHUS.

Konrposnbnas padora Ne 11

JlabopaTopHble padoThbI

He npenycmoTpeno

IIpakTHyeckue padoThl

[IponsBoaHas B pusuke u TexHuke. Ne7l

[TpumeHeHne TPOU3BOIHON K PEHICHHUIO 3a1a4. Ne72

[TpumeHeHre TPOU3BOJHON HA HAXOXKEHUE Bo3pacTaHus (yObiBaHus) pyHKiuu. Ne73
Haxoxnenne sxctpemyMoB QyHkiuii. Ne74

[TpuMeHeHre mpOu3BOJHON K Uccie1oBaHuI0 GyHKIUH. Ne75

Haubounpiee n Hanmensbiee 3HadyeHne GyHkuuu. Ne76

6

CamocrosiTeibHasi padoTa

Pabota ¢ koHcnekToM siekuuu 1o Teme «Vctopuueckue cBefieHus o JudpepeHraIbHOM
ucurciaeHun» Nel(04

[TonroroBka k npaktuyeckoMy 3aHsaTuio Nel05

[TonroroBka k npaktuueckoMy 3aHsaTHIO Nel06

[TonroroBka k npakTuieckoMy 3aHsaThio Nel(7

[TonroroBka k npaktuyeckoMy 3aHsaTHiO Nel08

[TonroroBka k npaktuieckoMy 3aHsaThio Nel(09

[ToBTOpHAas paboTa ¢ yueOHbIM MaTeprasioM 1o Teme «lIpunoxenue nuddepennuana K
npuOIMKEeHHBIM BbruucieHussM» Nel 10.

[ToBTOpHAas paboTa ¢ yueOHbIM MaTepHrasioM 1o Teme «lIpunoxenue nuddepennuana K
npuOJIMKEHHBIM BbIuucIeHusIM.» Nel 11

Tema 5.3.
ITepBooGpa3nas n
HUHTerpa.

Conep:kaHue y4eGHOr0 MaTepuasia

[TepBoobpaznas.

OcHOBHOE CBOHCTBO NIEPBOOOPA3HOM.

Brruncnenue nepBooOpasHoii 11 3a1aHHON (pyHKINN
WnTterpan. ®opmyna Hetotona — Jlelibuuna.
Brrunciienne naTerpaion
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Brrunciienne miomanau KpuBOJMHEMHON Tpaneuuu
Brruncnienue niomanaei KpuBOJIUHENHBIX Tpaneui

[Tpumepsl MpUMEHEHHSI HHTETpaia B (pU3UKE U TEXHUKE.
Pemenue 3a1au Ha mpuMeHEHNE HHTErpajia B (PU3UKE U TEXHUKE
[TpuMmeHeHne HHTETpasia K BRIYUCICHUIO (PU3HYECKUX BEIIMUYHH.

JlaGopaTopHbie padoThI

He npenycmotpeno

IIpakTnyeckue 3aHATHS

Pemenue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ POU3BOIHON. No77
Brruncienue miomnanei KpUBOJIMHEHHBIX Tparenuid. No78
[TprMmeHeHre nHTEerpasia K BEIMUCICHUIO GU3HUYECKUX BeTUIrH. Ne79

3

CamocrosiTesibHast padoTa

[TonroroBka pedepara mo Teme

«Dopmyna il BBIUUCIEHUS IJI01A I TOBEPXHOCTHU BpatieHus.» Nel12

[TonroroBka k npaktuyeckomy 3aHsaTuro Nel13

Pabora c koncnekToM sekiuu no teme «Murerpan. ®opmyna Hetotona — Jleitbnuma. »
Nel14

[TonroroBka pedepara o Teme «BbruncneHue miomaan KpuBoIuHeHHOM Tpanerumy Nel 15
[TonroroBka k npaktuueckoMy 3aHsaThio Nel 16

IlonroroBka K mpakTudeckoMy 3aHsTuio Nel17

Pazpgean 6.
CraTtucTuka v Teopust
BEPOSATHOCTEH

Tema 6.1.2;1eMeHTBI
TEOPHHU BEPOATHOCTEH.

Conep:xxanue yueOHOro MaTepuaJia

CrnyuaiiHoe coOBbITHE U €€ BEpOSITHOCTb.

Brruncienne BeposiTHOCTER

TeopeMsbl CII0KEHUSI U YMHOKEHHS BEPOSATHOCTEN.

JlabopaTopHbie paboThl

He npenycmorpeno

IIpakT4yeckune padoThI
TeopeMsl ciiokeHUsT 1 YMHOKEHUs BeposiTHOcTei. Ne80

1

CamocrosiTeibHass padora

[ToBTOpHAas paboTa ¢ yueOHbIM MaTepHaioM 1o TeMe «UHCIIoBbIe XapaKTepUCTUKU
JTUCKPETHOU ciydaiiHo# BenuduHbl. [loHATHE 0 3aKkoHe 00bIMX uncen.» Nel 18
IToaroroBka Kk mpakTHueckoMy 3aHsaTHiO Nel19

Tema 6.2.9;1eMeHTBI
MaTeMaTHYeCKOM

Conep:xxanue yueOHOro MaTepuaJia

HepBOHa'-IaJ'II)HI)Ie MOHSTHS MaTeMaTHUeCKOM CTaTHCTHKH.
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CTAaTHCTHKH

IlepBoHauaIbHBIE MOHATHS MATEMATHYECKOM CTATUCTUKH.

Pemrenne IMPAKTUYCCKUX 3aaa4 C IPUMCHCHUEM BEPOATHOCTHBIX METOI0B.

Pemrenne IMPAKTHUYCCKUX 3aaa4 C IPUMEHCHUEM BEPOATHOCTHBIX METOJ0B.

JlabopaTopHbie paGoThI

He npenycmotpeno

HpaKaneCRne 3aHATHSA

He npenycmorpeno

CamocrosiTejibHas padoTa 2
[ToBTOpHAas paboTa ¢ y4eOHBIM MaTepuasioM 1o TeMe «l eHepaibHas COBOKYITHOCTb,
BBIOOpKa, cpenHee apudmerndeckoe, Mearana» Nel20.
IMoxroroBka pedepara mo teme «I eHepanbHasI COBOKYITHOCTD, BBIOOPKa, CpeqHee apu(pMeTHIECKOE,
Meauanay Nel21.
Pa3nen 7. YpaBHenusi 28
H HEPABEHCTBA
Tema 7.1.YpaBuenuss | CoxepxxaHue yueOHOro Marepuasia 18

H HEpaBC€HCTBA.

Pemenne nppalinoHanbHBIX ypaBHEHUIN

Pemenue HppallMOHAJIBHBIX U CUCTCM.

Pemenne nppaniuOHAIbHBIX YPAaBHEHUU U CUCTEM.

IToka3zaTennHbIC YpaBHCHU

Pemenne nokasarenbHbIX ypaBHEHUI

Pemenne moka3zaTenbHBIX HCPABCHCTB.

Perienune nmoka3aTeabHBIX HCPAaBCHCTB.

Pemenne moka3zaTenbHBIX ypaBHeHHﬁ, HEPaBCHCTB U CUCTCM.

Pemenue norapupmMuueckux ypaBHEHHH.

Pemenne norapugmuueckux HEpaBEeHCTB.

IIpocreiimre TPUrOHOMETPUYECKUE YPABHEHHUSL.

IIpocreiimye TpPUroHOMETPUYECKUE YPABHEHHSL.

PemeHne npocTeMmmx TPUrOHOMETPUYECKUX YPABHEHUMN.

Penienue TPUTOHOMCTPHUUICCKUX ypaBHeHHﬁ.

PenreHne TpUroHOMETpUYECKUX YPAaBHEHHM.

Meto MHTEpBaJIOB.

IIpuMeHeHne MaTeMaTUYeCKUX METOJOB ISl PEILICHUS CONEPKATEIbHBIX 3aa4 U3
pa3IMyYHbIX 00JacTel HayKH U MPaKTUKU.

I[OHOJ'IHI/ITCJ'IBHBIC YIIPpAKHCHUS.

1 KontponpHas pabora Ne 13.

JlabopaTopHbie padoThI

He npenycmotrpeno
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IIpakTHyeckne 3aHATHA

Pemenue nppanroHanbHbIX ypaBHEeHUN 1 cucTeM. Ne81-82

Pemenune nmokaszarenbHBIX ypaBHEHUI, HepaBeHCTB U cucteM. Ne83-84
Pemenue norapudmuuecknx ypapHeHui. Ne85-86

Pemenue norapupmuveckux HepaBeHcTB. Ne87-88

Pemenue nmpoctedmux TpuroHoMeTpudecknx ypasHeHui. Ne89-90
Pemenune Tpuronomerpudeckux ypaBHeHmid. Ne91-92

Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM U cucTeM ypaBHeHUH. Ne93-94
Merton untepBanoB. Ne95-96

[TpuMeHeHHe MaTeMaTHYECKUX METOIOB JIJISl PEIICHUS COACPIKATEIbHBIX 3a/1a4 U3
pa3IMYHBIX 001acTeil HayKu U mpakTUKu. Ne97-98

CamocrosiTesibHas padora

[ToBTOpHAas paboTa ¢ yaeOHBIM MaTepHraiioM 1o Teme «I paduueckoe pemeHne ypaBHEHUN»
Nel22

[TonroroBka k npaktuyeckomy 3aHsaTuio Nel23

[ToaroroBka pedepara no Teme «IIpeobpazoBaHre ypaBHEHUH B paBHOCUIIbHBIE JAHHBIM).
Nel24

Pabota ¢ xoHcnexkToM sekuuu 1o TeMme «I'padudeckoe perieHre HepaBeHCTBY. Nel25
[ToaroroBka cooOuieHnii K BRICTYIUICHHUIO 10 TeMe «[ padudeckoe pereHne HepaBeHCTBY
Nel26

[ToaroroBka coobuieHnii K BeICTyIUICHUIO 10 Teme «[Ipeobpa3zoBaHne HEpaBEHCTB B
paBHOCHUJIbHBIE TaHHBIM» Nol127

[TonroroBka K npakTuyeckoMy 3aHsaTHIO Nel28

[TonroroBka k npakTuieckoMy 3aHsaThio Nel29

[TonroroBka k npaktuueckoMy 3aHsaTHio Nel30

[TonroroBka k npakTuyeckoMy 3aHsaThro Nel31

[TonroroBka k npakTuyeckoMy 3aHsaTHiO Nel32

[TonroroBka k npakTuyeckoMy 3aHsaTuio Nel33

[TonroroBka k npakTuueckoMy 3aHsaTuio Nel34

[ToaroToBka K mpakTUdecKoMy 3aHsITHiO Nel35

14

Pa3nean 8. [loBTOopenue

13

Tema 8.1.Pemienue
3aJa4 Ha MOBTOPeHHE

Coaep:xanue yueOHOro MaTepuaJia

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI.

ITpousBoHasl.

IIpumMeHeHne MPOU3BOIHOM.

[TepBooOpazHasi.

10
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Brruncnenue mnomaneit uryp.

Pemienue cucrem ypaBHEHHI

Pemienue cucrem ypaBHEHHM

KopHu u crenenu

Pemienue noka3arenbHbIX YpaBHEHHI

Pemenue norapudmuyueckux ypaBHEHHIMA

Wrorosast koHTpobHas paboTa Ne 14,

JlaboparopHbie padoThI

He npenycmotrpeno

IIpakTHyecKue 3aHATHS
Pemenue Tpuronomerpudeckux ypasHeHui. Ne99-10

1

CamocrosiTesibHas padoTa

[ToBTOpHAas paboTa ¢ yueOHbIM MaTepuaniom o Teme «lIpeoOpazoBanue
TPUTOHOMETPUUECKUX BbhIpaskeHui» Nel36

[ToaroroBka k npaktTuyeckomy 3aHsaTuro Nel37

Pabora ¢ xoncniekToM nekuuu no teme «lIpumenenue nponsBogHoi» Nel38
[ToaroroBka k npaktTuueckomy 3aHsaTuio Nel39

[TonroroBka k npaktuueckoMy 3aHsaThio Nel40

Pemenue 3anay u ynpaxHeHuii mo oopasiy «141

Pemenvie 3aa4 1 yrpaskHeHH 110 00pasity «142

Bcero 3a kypc o0yuenust

427

JU1sl XapaKTepUCTUKN YPOBHSI OCBOCHHUsS y4EOHOI0 MaTepualla UCIOJIb3YIOTCS CIeAyole 0003HaYeHUs:

1 - o3HaKOMHUTENIbHBIN (Y3HAaBaHHE paHee U3YYEHHBIX 00bEKTOB, CBOMCTB);

2- penpOAYKTHBHBIH (BBIIOJIHEHHUE JESITEIPHOCTH TTO0 00pa3Ily, MHCTPYKIIMH WX TI0J] PYKOBOJICTBOM);

3- MPOJIyKTUBHBIN (TJIAHUPOBAHKE M CAMOCTOSATEIBHOE BHINIOJIHEHUE JIEATETbHOCTH, PelIeHne MPOOIEeMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3AIIUU YYEBHOI'O TIPEJMETA
3.1. TpeGoBaHus K MaTEPUAJIbHO-TEXHHYECKOMY 00ecrne4eHH 0

Peanuzanmuss u ocBoeHue mporpammbl  00IIeoOpa3oBaTenbHOM  y4yeOHOro mpeameTa
Martemaruka: anredpa ¥ Hauaaa MaTeMaTUIECKOTO aHAIK3a; TEOMETpUs TpeOyeT HAIMYUS YIeOHOTO
KaOWHETa C BO3MOXHBIM JIOCTYIIOM K ceTh VIHTEepHET BO Bpemsi y4eOHOrO 3aHATHUS W B IMEPHOJ]
BHEYYEOHOU JEeATETbHOCTH O0yUYarOIINXCS.

[Tomemenue KaOuHeTa JTOJIKHO YIOBJIETBOPSTH TpeOoBaHUAM CanurapHo-
snuaeMuonorndeckux npasuii 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaIIEHO TUIIOBBHIM
o0Opy/lOBaHUEM, YKa3aHHBIM B HACTOSANIMX TPEOOBAaHUSAX, B TOM YHCIE CICHUATH3UPOBAHHON
yueOHOM MeOebl0 U CpeAcTBAMU OOYYEHHs, JOCTATOYHBIMU [UIsl BBIMOJIHEHUS TpPEeOOBAHUH K
YPOBHIO MOJITOTOBKU 00YYarOIINXCSl.

B xabuHeTe HEOOXOAMMO HATMYHUE MYJIBTUMEIUHHOTO 000pYIOBAHUS, TIPH TIOMOIIIH KOTOPOTO
YYaCTHUKHA 00pa30BaTeIbHOTO IMpoIlecca MOTYT IIPOCMATPUBATh BU3yallbHYI0 HHpopManui 1o Y /[
Martemaruka, co3aBaTh MPE3eHTALUH, BUAEOMATepUAIIbl, UHBIE IOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO M MaTepPHATbHO-TEXHHYECKOrOo O00eCrnedyeHus MpOorpaMMbl

yaeOHOro npeamera «MareMaTuka BXOIAT:

* MHOTO(QYHKIIMOHAIbHBIN KOMILIEKC MPEroaaBaTes;

* HarBIIHBIC TOCOOUS (KOMILUIEKTHI yUeOHBIX TaOJIHI], IJIAKATOB, MOPTPETOB BHIAAIOIINXCS YUCHBIX-
MaTEMaTHKOB U JIp.);

* uH(pOPMAIMOHHO-KOMMYHHKATUBHBIEC CPE/ICTBA;

* DJKpPaHHO-3BYKOBBIE ITOCOOMS;

* KOMIUIEKT TEXHHUYECKOH JTOKYMEHTAIlUH, B TOM YHCIIE TaclopTa Ha CpefcTBa 00ydeHus,
WHCTPYKIIUU TI0 X HUCIIOIH30BAaHUIO M TEXHUKE O0€30MMacHOCTH;

e OubnMoTe4yHsbIN HOHI.

3.2. UndopmanuonHoe odecnieyeHne 00y4eHmsl.

B Oubnuoreunslii ¢oHA BXomAT y4yeOHUKH, ydeOHO-Meroauyeckue Komiektel (YMK),
o0OecnieunBaIIMe OCBOEHHE yueOHoro mpeamera «MaTemarukay, pEKOMEHJOBaHHbIE WM
JONYIICHHbIE JUI1 HWCIOJb30BaHUSA B NPOPECCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3alMsiX,
peanu3yonmx 00pa3oBaTeIbHyI0 IPOrpaMMy CpEIHEro o01ero oopa3oBaHus B mpesenax OCBOSHUS
OIIOII CIIO Ha 6a3e ocHOBHOTO 00111er0 00pa30BaHUsI.

bubnuoreuynsiit GoHJ MOXET OBITh JOMOJIHEH HHIUKIONEAUSIMH, CIPaBOYHUKAMHU, HAay4HOMH,
HAy4YHO-TIONYJISIPHOM U IpYrOi JIUTEpaTypOl IO MaTeMaTHKE.

B mporecce ocBoeHust mporpaMmel yueOHOro mpeamera «MaTemaTtuka» 00ydaroImuecs T0JIKHBI
MOJYYUTh BO3MOJKHOCTb JOCTyHa K OJJIEKTPOHHBIM Y4eOHBIM MaTepuajaM [0 MaTeMaTHKe,
UMEIOIIMMCST B CBOOOJHOM JOCTyne B ceTH MHTepHeT (97eKTPOHHBIM KHUIaM, IMpaKTHKyMawm,

TecTam, Matepuanam EI'D u ap.).
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OCHOBHBIC HCTOYHHKH:
s nmpenonasareJieii

1. ®enepanbubiii 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickori deaepamum.

2. Ilpuka3z Munucrepcta odpasoBanus U Hayku PD ot 17.05.2012 Ne 413 «OO0 yrBepxaeHHH
(denepanbHOro TrOCyIapCTBEHHOTO OOpa30BaTEBHOIO CTaHAApTa CpeAHEro (IOJIHOTO) o0Imero 00-
pa3oBaHUs Y.

3. Ilpuka3 MunucrepcTBa oopa3oBanus U Hayku P® or 29.12.2014 Ne 1645 «O BHeceHHH H3-
MeHenwnit B [Ipuka3 MunucrtepctBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17.05.2012 Neo
413 «"O06 yrBepxkacHuH (peneparTbHOTO TOCYJapPCTBEHHOTO 00pa30BaTeNbHOTO CTaHIApTa CPETHETO
(moxHOTO) 001IeT0 0O0pazoBaHus"».

4. IMuceMo [lemapTaMeHTa rocyJapCTBEHHOH MOIUTUKH B cpepe MOArOTOBKU pabouuX KaJpoB U
JIIO MunucrepctBa obpazoBanuss u Hayku PD ot 17.03.2015 Ne 06-259 «Pexkomenpanuu 1o
OpraHM3aIfK TOJYYSHHUS CPEeIHEro 00Iero oopa3oBaHusl B MpeJeiiax OCBOSHUSI 00pa30BaTEIbHBIX
porpamMM CpeAaHero MpoQecCHOHATBHOTO 00pa3oBaHusl Ha 6a3e OCHOBHOTO 00IIero oOpa3oBaHus ¢
ydeToM TpeboBaHMii deaepanbHbIX TOCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB M MOTy4aeMOM
npodeccuu WM CnerualbHOCTH CPEAHEro MPo(hecCHOHATBEHOTO 00pa30BaAHUY.

5. bammakos M. M. Maremaruka: KH. JyUIsl mperiogaBaTesisi: MeTo 1. mocodue. — M., 2013

6. bammakoB M.U., lleiranos 1II.1. Meronudeckoe mocobwue s moarotoBku k EID. — M.,

2014.

151 cTyieHTOB

1. AmumoB UHI.A. m gp. Maremaruka: anrebpa M Hayaja MaTeMaTHYECKOrO aHalIu3a,
reomerpus. AsreOpa M Havajga MaTeMaTHUecKoro aHanu3a (0a30BbIl W yriayOJeHHBIN
ypoBHHn).10—11 kmaccel. — M., 2014.

2. Aranacsu JI. C.,, Byry3os B. @., Kagomues C.b. u np. Maremarnka: anrebpa u Hadaia
MaTeMaTHyeckoro axanusza. ['eomerpus. ['eomeTpus (0a30Bblli U YriayOJeHHBIH YpPOBHH).
10—11 xmaccel. — M., 2014.

3. bammakoB M.M. Maremaruka: anreOpa W Hayaja MaTeMaTHYECKOTO aHalIM3a, FE€OMETPHS:
Y9eOHHK I CTYJAEHTOB  Mpo(decCHOHATbHBIX  00pa30BaTENbHBIX  OpraHU3AINM,
ocBauBawmux npodeccuu u cneruanbHoctu CI10. — M.,2017

4. bammakoB M.M. Matemaruka: anreOpa U Hadajda MaTeMaTUYEeCKOTO aHaIN3a, F€OMETpUs:
COopHuMK 3agay  OpOQUIBHOW HAmpaBJIEHHOCTU: yued. TMocobue JUisl  CTYAEHTOB
npoeCCHOHATBHBIX ~ 00pa30BaTENbHBIX OpraHM3alUil, OCBaMBAaIOIIUX Mpodeccuu U
cnenmanbHocTu CIIO. — M. 2017

5. bammako M.M. Martemaruka: anreOpa ¥ Hadajia MaTeMaTHYECKOTO aHallM3a, TEOMETPHS:
3amaunuk: yueb. mocoOue s CTYIEHTOB NPOQPECCHOHATIBHBIX  00pa30BaTENbHBIX

opraHu3anyii, oceanBaronmx npodeccun u cneuunansuoctu CI10. — M.,2017
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bamvakoB M.M. Marematuka: anredpa M Hayajlia MaTeMaTHYECKOTO aHAIM3a, F€OMETPHS:
ONeKTpOHHBIH  y4e0.- MeToA. KOMIUIEKC Ui CTYAEHTOB  IpPO(eCCHOHAIbHBIX
o0pa3oBaTeNbHBIX OpraHu3alui, ocBamBaroUMX npodeccun u crneuuansHoctu CIIO. —
M.,2017

I'yceB B.A., I'puropres C.I'., UBonruna C.B. Matematuka: anrebpa u Hadasna
MaTEeMaTHYECKOT0 aHAJIN3a, TEOMETpPHUsL: y4eOHUK AJISl CTYIEHTOB IPO(ECCUOHATBHBIX
o0pa3oBaTeNbHBIX OpraHu3alui, ocBauBaoIuX npodeccuu u cnenuaabHoctu CI10. —
M.,2017

Konsrun 0. M., TkaueBa M. B, ®eaeposa H. E. u np. Martemartuka: anrebpa u Hayana
MaTeMaTHYeCKOro aHaim3a. Anredpa M Havajla MaTeMaTH4ecKoro aHanm3a (0a30BBIA |
yriay6nensslit ypoBuu). 10 kiace / mox pen. A.b. Xuxuenko. — M., 2014.

Konsrun 10. M., TkaueBa M. B., ®enepora H. E. u np. Maremaruka: anredpa u Hauana
MaTeMaTHYeCKOro aHaim3a. Anredpa M Havajla MaTeMaTH4ecKoro aHanm3a (0a30oBbBIA |

yray6nennasii ypoan). 11 kmace / mon pen. A. b. Kuxdenko. — M., 2014,

10. Kommoropos A.H. u n1p. Anre6pa u Havana anaim3za. 10 (11) k1. — M., 2010.

11. Hanasu A.A. Marematuka: yueonuk — M.: ®opym, 2008.

HNHTepHeT-pecypcsl

www.feior.edu.ru (MupopMaoHHbIe, TPEHUPOBOYHBIC U KOHTPOJILHBIC MATEPHAJIbI).

www.sehool-eolleetion.edu.ru (Exunas kosutekiun 1@ poBbIX 00pa30BaTEIbHBIX PECYPCOB).

JonosHUTEIbHBbIE HCTOYHUKH
s mpenoxasareJiei
Beiroackuit M. 4. CnpaBounuk no aseMeHnTapHoi maremaruke. M. [Ipocsemenue, 2009 r.
Beironckuit M. 4. CnipaBouHuk 1o Beicuiei maremaruke. M.:Pockuanra,2009
www.aonb.ru/depart/is/mat.pdf J{ist yauteneit MaTeMaTuKy.
www.imc-new.com/index.php/teaching.../210-2011-04-19-06-23-55 Metoanueckue

PEKOMEH/IalluH.

5.www.nsc.ru/win/mathpub/ MmaTemarudeckue myoIuKaIUK

Jast ctyneHToB
Briroackuit M. 4. CnpaBounuk o sneMmentapHoit marematuke. M. [Ipocsemienue, 2009 r.
Briroackuit M.Sl. CopaBounuk no Beiciieit matematuke. M.:Pockaura,2009
http://www.bymath.net/  Maremaruueckast mikona B UHTepHeTe.
uztest.net/course/view.php?id=11 Oaummuaabl M0 MaTeMaTHKE

WWW.Nsc.ru/win/mathpub/ matemarnueckue myOIuKaIHK
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUS YYEBHOT'O ITPEJIMETA

Coaepixanue PesyabTaTsl 00yyeHus ®opmbl U
o0y4eHust (oCHOBHBIE BH/IbI 1€ATEJIbHOCTH 00Y4ar0IIUXCs) METO/bI
KOHTPOJIS ¥
OLICHKH
pe3yJbTaToB
o0y4eHust
BBenenue 3HaTh POJIb MATEMAaTUKU B HAyKeE, TEXHUKE, SKOHOMUKE, Onenka
MH(OPMALIMOHHBIX TEXHOJOTHSIX U MPAKTHYECKOM 1eATEeNbHOCTH. | YCTHBIX U
O3HaKOMJIEHHE € LENSIMU U 33JJa4aMy U3YYEHHUs] MAaTEMaTUKU IPU | TMCbMEHHBIX
ocBoeHnu npodeccuii CI10 u cienmansaocteit CITO OIPOCOB
PasBurne YMeThb BBHINMONHATE apupMEeTUIECKHE ACUCTBUS HAJl YUCIIaMH, Onenka
MOHSITHUS 0 YHCJIe | COYETas yCTHHIC U NHCbMEHHBIEC IPUEMBI. MPaKTUYECKHUX
YMeTh HaX0AUTh NPUOIMIKEHHBIE 3HAUEHUS BEIIMUUH U pabor,
MOTPEIIHOCTEN BHIUUCICHHH (A0COMIOTHON M OTHOCUTEIBHOM); 9K3aMEH
CPaBHEHME YHMCIIOBBIX BBIPAKEHU.
YMeTh HaXOIUTh OIIUOKH B MPeoOpa30oBaHMIX U BRIYUCICHUAX
(OTHOCHTCS KO BCEM IIYHKTaM IPOrpPaMMBl)
Kopuu, crenenun, | 3HaThb HOHSATHS KOPHS N-1/ CTENIEHH, CBOWCTBA PAJUKAIOB U Ouenka
Jorapugmsl IIpaBUJIa CPAaBHEHUS KOPHEH, ONpesiesieHue KOPHS U CBONCTB YCTHBIX U
KOpHEH, OIpeeIeHNe paBHOCUIIbLHOCTH BBIPAKEHUN € MUCbMEHHBIX
paaMKanaMy; MOHSTHUE CTENEHM C AEHCTBUTEIbHBIM IIOKA3aTEIEM; | OIIPOCOB
CBOMCTBA CTEIICHEN.
YMeTh BBIYUCIATh U CPAaBHUBATH KOPHU; BBHITOJIHATH MPUKHUIKA
3HAYEHUS KOPHS; TPe0Opa3OBbIBATh YHUCIOBHIE U OyKBEHHBIE
BBIpAXEHMUSI, COZIEPIKAILUE PATUKAIIBL;
BBITMIOJHATH pacyeThl Mo GopMyliaM, COAepIKaIINe PaJUKalbl, OCy-
IIECTBIISAsE HEOOXOIUMBIE MTOJICTAHOBKH M NpeoOpa3oBaHusl. Y METh
penarth uppaluuoHalbHbIe YPAaBHEHUS; HAXOAUTh 3HAUCHHE Onenka
CTENEHH, UCIIOJIB3YS MPU HEOOXOJUMOCTH UHCTPYMEHTAIbHbIE MPaKTUYECKUX,
CpEe/ICTBa; 3alUChIBaTh KOPHU N-i1 CTENIEHU B BUJIE CTETIEHH C JK3aMeEH
JIpOOHBIM MIOKAa3aTeJIeM U HA00OPOT; BHIYUCIISATE CTETIEHHU C pa-
LMOHAIbHBIM ITOKA3aTEIEeM, BBINOIHSS IPUKHUIKU 3HAYEHUS CTe-
NIEHU; CPAaBHUBATh CTEIICHHU.
YMeTh peoOpazoBbIBaTh YUCIOBBIE U OYKBEHHBIC BHIPAKCHHUS,
coepKalIue CTEICHU, IPUMEHSISI CBOMCTBA. Y METh PEIIATh
MOKa3aTeJIbHbIE YpaBHEHUsS. Y METh pPellaTh MPUKIIATHBIE 3a0a4n
HAa CJI0’KHBIE POLIEHTHI
IIpeoGpa3zoBanue | YMeTh BHIIOJIHATH IPeoOpa3oBaHUE BhIpAXKEHUH, ¢ mpuMeHeHneM | OneHka
aaredpamdeckux | Gpopmyi, CBSI3aHHBIX CO CBOMCTBaMHM CTENEHEH U jJorapudmos. MPaKTUYECKHUX
BbIPA’KEeHNH YMeTh onpeaensiTh 001acTh AOMYCTUMBIX 3HAUYECHUI pabor,
Jorapu(pMHUECKOro BhIpaXKeHHs. Y METh peuaTh 9K3aMeH
norapuMuUecKre ypaBHEHUS
OcHoBHBIE W3ydeHue paiuaHHOTO METO/1a U3MEPEHHS YIIJIOB BpameHus U ux | OueHka
MOHATHS CBSI3U C IrpaJycHOi Mepoii. I300paxxeHne yrioB BpalieHus Ha MPaKTUYECKUX
TPUT'OHOMETP | 0Kpy>XHOCTH, COOTHECEHUE BEIUYUHBI yIila C €ro pabor,
nn pacOIOKEHUEM. JK3aMEH
3HaTh OMNpeeIeHIe TPUTOHOMETPUICCKUX (YHKIIUHA JIJIST YTIIOB Ouenka
MOBOPOTA U OCTPBIX YTIIOB MPSIMOYTOJILHOTO TPEYTrOJIbHUKA U YCTHBIX U
00BsICHEHUE UX B3aUMOCBSI3H MTACbMEHHBIX
OIIPOCOB
OcHoBHBIE YMeTb NPUMEHATh OCHOBHBIE TPUTOHOMETPUUYECKHE TOKAECTBA Onenka
TPUTOHOMe- JUTSI BBIYMCIICHUS] 3HAYCHUI TPUTOHOMETPUUYECKUX (PYHKIIUI 1O MPAKTUYECKHUX
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TPUYeCKHe OJIHOH U3 HUX paoor,
TOKAECTBA HK3aMEH
IIpeo6pa3zoBanusi | 3HaTb OCHOBHBIE (POPMYJIIBI TPUTOHOMETPUU: (POPMYITBI
npocTeimmux CJIO’KEHUS, YIBOCHHUS, IPe0OPa30BaHUs CyMMBbI
TPUTOHOMETPH- TPUTOHOMETPHUUYECKUX (PYHKUHUI B IPOU3BEACHHE U TpousBeneHus | OrneHka
YecKHX B CyMMY ¥ IPUMEHEHUE IIPU BBIYMCIICHUN 3HAYEHUS YCTHBIX U
BbIPaKeHU TPUTOHOMETPUUECKOTO BBIPAXKEHUSI U YIIPOLLIEHHUS €T0. MIMCBbMEHHBIX
3HaTh CBOMCTBA CHMMETPHUH TOYEK HA €AUHUYHON OKPY)KHOCTH U | OIIPOCOB
NpUMEHEHHE UX JJIs BBIBOJIA (OPMYIT IPUBEICHUS
IIpocreitimme YMmeTs pemiate 1o popmynam U TPUTOHOMETPHUECKOMY KpYyTy Ouenka
TPUTOHO- IPOCTEHIINE TPUTOHOMETPUUYECKUE YPAaBHEHUS. Y METh IPUMEHATD | IPAKTUUECKUX
MeTpHYecKHe o01111e MeTo/Ibl pellieH!s ypaBHEHHH (IpuBeAeHUE K IMHEHHOMY, | pador,
YPABHEHHSA U KBaJIpaTHOMY, METOJI Pa3JI0KEHHSI HA MHOKUTENH, 3aMEHbI 9K3aMeH
HepageHcmea NEPEMEHHOI) IPU PEeLICHNH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMeTh OTMeYaTh Ha Kpyre pelieHus MPOCTEHIINX TPUTOHOMETPH -
YECKUX HEPABCHCTB
Apkcunyc, 3HaTh NOHATHUS OOpPATHBIX TPUTOHOMETPUUECKUX QyHKIUH. 3HaTh | OneHka
APKKOCHHYC, OIpeZeNIEHUs] apKCUHYCA, AapKKOCHHYCA, apKTAaHI€HCa YNCIIa. YCTHBIX U
APKTAHIeHC YMeTh NpUMEHATh MX, U300pakast Ha €IMHUYHON OKPYKHOCTHU MIMCBbMEHHBIX
yHciaa IIPY PELIECHUN ypaBHEHUN OTIPOCOB
Onenka
IIPAKTUYECKUX
pabor,
JK3aMeEH
DYyHKIHH. 3HaTh NOHSATUS IEPEMEHHOM, IPUMEPHI 3aBUCUMOCTEN MEXKTY Onenka
ITonsiTue o NEpEeMEHHbIMH; TOHATHE IpaduKa, onpeaeIeHIe IPUHAIIeK- YCTHBIX U
HeNpepbIBHOCTH HOCTH TOUYKHU IpaduKy QyHKIUY; ONpeaeaeHre PyHKINH. ITACbMEHHBIX
pynkuuu YMmets onpenensaTs no Gopmyse npocTeiieil 3aBUCHMOCTH, BUJIa | OMPOCOB
ee rpaduka; BeIpaxars 1o Gopmysie oJIHy IEPEMEHHYIO Yepe3 Orenka
JpyTue; HaXOUTh 001aCTH OnpeeNeH s U 00JIacTH 3HaYeHUH IIPAKTUYECKHUX
GyHKITUT pabor,
9K3aMeH
CsoiicTBa 3HaTh NpUMEPHI (PYHKIIMOHAIBHBIX 3aBUCUMOCTEN B peabHbIX Onenka
pynkumun. IpoLeccax U3 CMEXHBIX TUCHUIUIMH. O3HaKOMJIEHHE C YCTHBIX U
I'padmyeckas JTIOKa3aTeJIbHBIMU PACCyKICHUSIMU HEKOTOPBIX CBOWCTB JINHEWHON | MMChMEHHBIX
HHTepHpeTanusi. | ¥ KBaJIpaTUYHOHN (PyHKIIMI, IpoBeieHNEe UCCIIe0BAHUS JIMHEHHOM, | OpocoB
IIpumepsl KYCOYHO-JTMHEHHOM, TpOOHO-TMHEHHON 1 KBaJpaTUYHON
(GYHKIMOHAIBHBI | QYHKIUH, TOCTpOEHHE UX I'PapUKOB.
X 3aBHCHUMOCTEl B | YMETh BBINOIHSTH IOCTPOCHHUE U YT€HHE TPadUKOB QYyHKIUH. Onenka
peabHBIX Hccnenoanue ¢pynkiuu. CoctaBieHrne BUI0B QYHKLIUH 110 MIPAKTUYECKHUX
npoueccax u JAaHHOMY YCJIOBHIO, PEIlIeHHE 3a]a4 Ha SKCTpeMyM. BoinonHenue | pabor,
SIBJICHUSAIX npeoOpa3oBanuii rpaduka GyHKIUN 9K3aMeH
OopartHble 3HaTh noHamus oobpamuou )yrkyuu, onpeneneHue Buna u no- | OmeHka
pynkuuu cmpoernue epagura oopamuol QyHKYuU, HaAxXoKHcoeHue ee YCTHBIX U
obnacmu onpedenenus u ooracmu 3nayenuti. O3HaKOMIICHUE C | MUCHbMEHHBIX
MOHSATHEM CII0XKHOM (PyHKITUH OIIPOCOB
YMeTh NpUMEHATh CBOMCTB PYHKIIMIA TP UCCIEI0BAHUU Onenka
YPaBHEHUH U PELIECHUHM 33]1a4 Ha DKCTPEMYM. MIPAKTUYECKHUX
pabor,
9K3aMEH
CreneHHble, 3HaTh MOHATHE HEMPEPBHIBHON MEPUOANYECKON PYHKIIHH, Ouenka
noka3atejibHble, | (OPMYJIHPOBAHUE CBOMCTB CHHYCA U KOCHHYCA, IOCTPOCHHUE UX YCTHBIX U
Jorapugmu- rpa¢ukoB. O3HaKOMJIEHHUE C TIOHATHEM I'APMOHUYECKUX MUCBbMEHHBIX
YecKHe " KOJICOAHUH M TPUMEPaMU TAPMOHUYECKUX KOJIeOaHU! 1St OIIPOCOB
TPUTOHOMeE- OINKCaHMsI IPOLECCOB B (PU3MKE U APYIMX OOJIACTSIX 3HAHMSL.
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TPpHYECKHE O3HaKOMJIEHHE C IOHATHEM Pa3PbIBHOM MEPUOINIECKON
pynkuun. GyHkuuu, GopMyIupoBaHUE CBOMCTB TAHIC€HCA U KOTAHT€HCA,
Oo0paTHble MOCTPOCHHE UX TPAPHKOB.
TPUTOHOMe- VYMeTh NpOU3BOIUTH BHIUMCIIEHUE 3HAYCHUN (QYHKLIUH 110
TPUYeCKHue 3HaueHUIo aprymenTta. OnpeesneHre nojJ0KeHusl TOUKU Ha Onenka
pynkumnu rpaduke Mo ee KoopArHaTaM U Hao0opoT. Mcnonb3oBanue MPAKTUYECKUX
CBOWCTB (D)YHKLIMH /17151 CPABHEHUS 3HAUCHUH CTETICHEH U pabor,
norapugmos. IToctpoenue rpadukoB CTENEHHBIX U JK3aMEH
norapudmudeckux GyHKIMH. YMETh penarh Moka3areabHble 1
Jorapu(pMHUECKUE YPaBHEHUS U HEPABEHCTB 10 U3BECTHBIM
QJITOPUTMaM; IPUMEHATh CBOWCTBA (DYHKIUI [l CpaBHEHUS
3HAYCHUN TPUTOHOMETPUYECKUX (DYHKIIHIA, pereHus
TPUTOHOMETPUUYECKUX ypaBHEHUH. [locmpoenue epaguros
00pamubIX MpUSOHOMempu4ecKux GyHKyui u onpeoeienue
no epaguxam ux ceoticme. BrimoaHeHue npeoOpa3oBaHms
rpaduKoB
IMocnenoBaTeibHO | 3HATH TOHSATHS YMCIOBOH IMOCIIEAOBATEILHOCTH, CIOCOOBI e Onenka
CTH 3aJlaHusl, BBIYUCIICHUS €€ WICHOB. O3HaKoMIeHue ¢ noHamuem YCTHBIX U
npedena nociedogamenvrocmu. O3HAKOMIICHHUE C MMUCbMEHHBIX
BBIYUCIIEHUEM CYMMBbl O€CKOHEYHOT'0 YHCIOBOI'0 psifia Ha IPUMEPE | ONIPOCOB
BBIYMCIICHHSI CYMMBI OCCKOHEUHO YOBIBAIOIICH reOMETPUICCKOM
IIPOrPECCHUH.
YMeTh pemarh 3a7add Ha IpUMEHEHHE (OPMYITBI CYMMBI Onenka
OeckoHeuHO yObIBaoIIEei reOMeTpUYECKOi mporpeccuu IIPAKTUYECKUX
pabor,
9K3aMeEH
IMpou3BoaHasi u ee | 3HaTh MOHATHS IPOU3BOJIHOM; (OPMYIUpPOBaHUE €€ Onenka
NPHUMEHEeHHe MEXAHUYECKOTO U T€OMETPUUECKOIO CMBICIIA; AJITOpPUTMa YCTHBIX U
BBIUMCJIEHMSI IPOU3BOIHOM HA PUMeEpE BBIUYMCIICHNUSI MTHOBEHHON | MMCbMEHHBIX
CKOpPOCTH U YIJIOBOTO KO3 HUIMEHTa KacaTeIbHOW. Y CBOCHHE OIIPOCOB
npaBuil AU¢GepeHIPOBaHUS, TAOIUIBI TPOU3BOIHBIX
3JIEMEHTapHbIX (PYHKIMH, TPUMEHEeHUe 171 TuddepeHIpoBaHUs
(GyHKIMIA.
YMeTh cocTaBIATh YpaBHEHUS KacaTelbHOM B 00IIEM BUJE;
ypaBHEHHUS KacaTelbHOW; IPOBOAUTH C IOMOIIIbIO POU3BOAHOMN
uccienoBaHus QyHKIMH, 3aJaHHOM (popMysoii; ycTaHaBIMBATh Onenka
CBSI3M CBOMCTB (DYHKIIMH U MPOU3BOJIHOM 1O MX rpadukam; MPaKTUYECKUX
IPUMEHSTh IPOU3BOJHYIO JUISl PEIICHUS 33]1a4 HAa HaX0XJICHUE paoor,
HauOO0JIbIIIEr0, HAMMEHBILIEr0 3HAYeHHS U Ha HaX0XKJIEHUE 9K3aMeH
IKCTpEMyMa
IMepBooGpa3Has u | 3HAaTh MOHATHS UHTErpajia U MepBOOOPa3HOM; MpaBuia Onenka
HHTErpaJj BBIYHUCIICHHS 1TepBO0Opa3HOi 1 TeopeMbl HptoTrona— JlelOHMIa. | YCTHBIX U
YMeTh pemath 3a/1a4 Ha CBA3b IepBOOOpa3HOiL U ee MTACbMEHHBIX
IIPOM3BOIHOM, BBIYMCIICHHUS IEPBOOOPA3HOM ISl JaHHOU OIIPOCOB
GyHKIMM; Ha TPUMEHEHUE UHTEeTpasia JJis BbIUUCICHUS (PU3H- Onenka
YEeCKUX BEJIUYMH U IUIOMAAEH MIPAKTUYECKHUX
pabor,
9K3aMeH
YpaBHenusi u 3HaTh MpOCTEilre CBEACHUSIMU O KOPHSAX alre0pandecKux Ouenka
CHCTEeMbI YPaBHEHUM, IOHATHUS UCCIIEJOBAHNSI YPAaBHEHUH U CUCTEM YCTHBIX U
YpPaBHeHHii YPaBHEHHI; TEOPUHM PAaBHOCWJIBHOCTH YPAaBHECHHUU U €€ MUCBbMEHHBIX
HepasencrBa n npuMeHeHus. [ToBTopeHue 3anucu pemeHns CTaHIapTHBIX OIIPOCOB
CHCTEMBI ypaBHEHUH, TpUEeMOB MpeoOpazoBaHus ypaBHeHUH 17 cBeaenus | OreHka
HEPaBEeHCTB C K CTaHAAPTHOMY YpPaBHEHHUIO. IIPAKTUYECKHUX
ABYMS YMeTh pemath palOHaIbHbIC, HPPALIMOHAJIBHBIC, pabor,
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nepeMeHHbIMHU [I0Ka3aTeNlbHbIE U TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI; 9K3aMeH
UCIIOJIb30BaTh CBOMCTBA M rpaduky QYHKLUMN AT pEILIeHUs] ypaB-
HeHUl. [I0BTOpeHrE OCHOBHBIX ITPUEMOB PELLICHUS CUCTEM.
Pemienue ypaBHeHMI ¢ IPUMEHEHUEM BCEX TPUEMOB (Pa3I0KEHHS
Ha MHOYKUTEJIN, BBEJCHUSI HOBbIX HEU3BECTHBIX, II0JICTAHOBKH,
rpagudeckoro Meroaa). Pemenue cucreM ypaBHeHUH C
MPUMEHEHHUEM PA3IMYHBIX cI0co00B. O3HAKOMIICHHE C OOIIUMU
BOIIPOCAMU pEIlIEHHs] HEPABEHCTB U UCIIOIb30BAHNUE CBOMCTB U
rpaduKoB QYHKIIUI PH peLlICHNH HEpaBeHCTB. Pemenue
HEPABEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHbIX
crioco0oB. [IpuMeHeHne MmaTeMaTHUECKUX METOAOB JJIsl pEIICHUS
coJiepKaTeNNbHBIX 3a[ad U3 pa3IMyHbIX 00JacTeil HayKH U
NPaKTUKU. VIHTEeprIpeTHpOBaHUE Pe3yIbTaTOB C YUYETOM peallbHbIX
OrpaHUYECHUN
OcHoBHBIE 3HaTh MOHATHUS KOMOMHATOPUKU: Pa3MEILIEHUsIMH, coueTaHusiMu, | OlieHka
NOHSATHUS HEPEeCTaHOBKAaMH U (POPMYJIbI ISl UX BBIYMCICHUS; OOBSICHEHUE U | YCTHBIX U
KOMOMHATOPUKH | IpUMEHEHHE POPMYII 7Sl BBIYMCICHUS Pa3MELICHUH, MIMCBbMEHHBIX
NEPEeCTaHOBOK U COYETaHUi MpH peleHny 3afad. O3HaKOMIJIEHHE | OIIPOCOB
¢ obuHomom Hetorona u tpeyronsaukom [lackais. Onenka
YMeTh UCoJb30BaTh MpaBUiia KOMOMHATOPUKU U IPUMEHATh UX | IPAKTUYECKUX
IIPU peIIeHNH KOMOMHATOPHBIX 33Ja4. Y METh peliaTh pabor,
KOMOMHATOPHBIE 33JJa4ul METOJIOM Ilepedopa 1 1o NpaBUILy 9K3aMeH
YMHOXEHUS; IPAaKTUUECKUE 33Ja41 C UCII0JIb30BaHUEM MTOHATUH U
IpaBUJI KOMOMHATOPUKHU
DJIeMeHThI 3HaTh KJIACCUYECKOE OIPEIEICHUE BEPOSITHOCTH, CBOMCTB BEPO- Onenka
TeopHuu ATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEHN; MPUMEPHI YCTHBIX U
BepoOsSITHOCTEH BBIYNCIICHHS BEPOATHOCTEN MMACbMEHHBIX
YMeTb pemarh 3ajauu Ha BEIYUCIEHHE BEPOSTHOCTEH COOBITUI OIIPOCOB
Onenka
MIPAKTUYECKUX
pabor,
9K3aMeEH
IIpencrasienue 3HaTh NPEJCTaBICHHUE YUCIOBBIX JaHHBIX U X XapakTepucTuku. | OreHka
JAAHHBIX VYMeTb pemarh MpakTUdeckue 3aaui Ha 00pabOTKyY YMCIOBBIX YCTHBIX U
(TadJmubl, JAHHBIX, BBIYUCIIATh MX XapaKTEPUCTUKHU MMCbMEHHBIX
AUArpaMMBbl, OIIPOCOB
rpauku) Onenka
MIPAKTUYECKHUX
pabor,
9K3aMEH
IIpsimble n 3HaTh GOPMYITMPOBKH U JI0KA3aTEIbCTBA, MPHU3HAKOB B3auMHOTO | OrieHka
INIOCKOCTH B pAacIoNIOKEHUs MPSIMBIX U TIIOCKOCTEH; (hOpMyIMpOBaHUE YCTHBIX U
NPOCTPAHCTBE orpezieNieHuH, MPU3HAKOB U CBOMCTB MapajlieIbHbIX U MUCBbMEHHBIX
NEPIEHIUKYIIAPHBIX TUIOCKOCTEN, ABYIPAHHBIX U JINHEHHBIX OIIPOCOB
YIJI0B; OMUCBHIBAHUE PACCTOSHUS OT TOYKHU J0 IIOCKOCTH, OT Onenka
IPSIMOM 70 INIOCKOCTH, MEXY INIOCKOCTSMHU, MEXIY MIPAKTUYECKHUX
CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEKIY MTPOU3BOJIBHBIMU pabor,
¢durypamu B mpoCcTpaHCTBE. Y METh BBHIIIOJIHATH paclio3HaBaHUE Ha | dK3aMeH

yepTexax U MOJIENSIX PA3IMYHBIX CIy4yaeB B3aUMHOIO
PacIoIOKEHUS IPSAMBIX U MJIOCKOCTEH, apryMEHTHPOBAHHUE CBOUX
CYXKICHH; GOopMYIUpPOBAHUE U IOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTOSIHUAX (TEOpPEM CYIIECTBOBaHUS, CBOWCTBA). O3HAKOMJICHUE
C TIOHATHEM NapajuIeIbHOrO MPOEKTUPOBAHUS U €T0 CBOMCTBAMH.
Dopmynruposanue meopemul 0 NIOWAOU OPMOLOHANbHOU
npOeKyuUU MHO20)20lbHUKA.
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YMeTb BBITOIHAT TOCTPOEHUS YIII0B MEXAY IIPSMBIMU, IIPSIMOU
1 TUIOCKOCTBIO, MEXKIY IIIOCKOCTSIMHU.

YMeTb NPUMEHATH NPU3HAKU U CBOMCTBA PACIIOJIOKEHUS IIPSIMBIX
U IJIOCKOCTEN NP PELICHUH 3a/1a4. YMETh M300paxkarh Ha
PUCYHKAX U KOHCTPYUPOBATh Ha MOJEIAX MEPIECHANKYIIAPHI U
HAKJIOHHBIE K INIOCKOCTH; IPSMBIX, IaPAJUICIBHBIX INIOCKOCTEH,
YIJI0B MEXAY IPSIMOM U IJIOCKOCTHbIO U 0OOCHOBBIBATH
IIOCTPOCHHUA. YMETh peIIaTh 3aJa4d Ha BBIYUCIICHHE
reOMETPUYECKUX BEITHMUMH. Y METh N300pakaTh Ha YepTexax U
MOJIEIISIX PACCTOSIHUE M 0OOCHOBBIBATH CBOM CY)KICHHS;
OINPECIIATh U BBIYUCIIATH PACCTOSIHUM B IIPOCTPAHCTBE. Y METh
OPUMEHATH (HOPMYJIIBI M TEOPEMBI TNIAHUMETPHUHU JJIS1 PEIICHUS
3ajiay; TEOPUU /17151 0OOCHOBAHUS IOCTPOEHUH U BBIYMCICHUH.
YMeTb NpeACTaBIATh apTYMEHTUPOBAHUE CBOUX CYXKACHUM O
B3aMMHOM PACHOJIOXKEHUU IPOCTPAHCTBEHHBIX (DUTYP

Mmuororpannuku | 3HaTb ONPEIEJICHUS U XapaKTEPUCTUKH Pa3IMYHBIX BUJOB Ouenka
MHOTOTPaHHHUKOB, II€PEUNCICHUE UX DJIEMEHTOB U CBOWCTB. YCTHBIX U
O3HaKOMJIEHHE C BUJJaMU CUMMETPUI B IIPOCTPAHCTBE, IIMCBMEHHBIX
dbopMyIupOBaHUE ONPEICICHUI U CBOMCTB. XapaKTEPUCTHKA OIPOCOB
CUMMETPUU TEJI BPAIlEHUsI U MHOTOTPAHHUKOB. Onenka
YMeTh BBINONHATh U300paK€HNE MHOTOIPAaHHUKOB U [IOCTPOEHUE | IPAKTHUECKUX
Ha U300paXEeHUAX U MOJIENIIX MHOTOIPaHHUKOB. Beruncnenue paoor,
JIMHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX 9K3aMeH
KOH(QUrypauusax, apryMeHTUPOBaHUE CBOUX CYXKACHUH.
XapakTepucTuKa U U300pakeHUe CEUECHUs, pa3eepmKu
MHO0202PAHHUKOG, BBIYMCIIEHUE TUIOIAAEH TOBEPXHOCTEM.
[TocTpoenue npocTelux ceueHuit Kyoa, MpU3Mbl, TUPAMUIBI.
[Tpumenenue (HakToB U CBEICHUN U3 IUTAHUMETPHH.
[TpuMeHeHne CBOMCTB CHMMETPHH IIPH PELICHUH 3a]1a4.
Hcnonp3oBaHne NprOOPETEHHBIX 3HAHUM [Tl HCCIIeI0BAaHUS U
MOJIETIMPOBAHUS HECIIOKHBIX 3a/1a4.
N300paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE
PUCYHKOB IO YCJIOBUSIM 33Ja4
Tema n 3HaTh BM/[IbI TEJ BpalIeHUs, POPMYIUPOBKH UX ONpEAETIeHUN U Onenka
NOBEPXHOCTH cBOMCTB. POPMYIMPOBAHKUE TEOPEM O CEYEHUU LIapa MJIOCKOCTBIO | YCTHBIX U
BpalleHHsA U TJIOCKOCTH, KacaTeJIbHOH K cepe. XapakTepucTuka u MIMCBMEHHBIX
M300pakeHNe TeJ BPAIeHUs], UX Pa3BEPTKU, CEUCHUSI. OIpPOCOB
YMeTh pemiaTth 3a1a4 Ha IOCTPOEHUE CEUYEHNN, BEIUMCIIEHNE Onenka
JUTMH, PACCTOSIHUM, YrioB, momanei. [Iposegenue MPAKTHYECKUX
JI0Ka3aTeNbHBIX PaCCYXIECHUN IPU PEIICHUH 3a/au. paoor,
IIpuMeHeHne CBOMCTB CHMMETPHH NIPY PEIICHNUH 33]a4 Ha Tena JK3aMEH
BpalleHHst, KoOMOMHaIMIo Tell. M300paxeHne OCHOBHBIX KPYTJIBIX
TE€J ¥ BBINOJHEHNE PUCYHKA IO YCIOBHIO 33/1a4U
HN3mepenns B 3HaTh MOHSATHS IUIOMAAN U 00beMa, aKCHOMBI U CBOWCTBA; Onenka
reoMeTpuu TEOPEMBI O BBIYUCIIEHUU 00BEMOB MTPOCTPAHCTBEHHBIX TEII; YCTHBIX U
(dbopMyI Ui BEIYUCIIEHHS IIJI0IIAIeH MOBEPXHOCTEH MHO- MMCBMEHHBIX
TOTPAHHUKOB U TEJ BPAIIEHUS; METOJbI BHIYMCICHUS TUIOIIA N ONpPOCOB
MOBEPXHOCTH C(ephl. Onenka
YMeTh pemarh 3aJjauu Ha BEIYUCIEHHE TUIOIAAeH IIOCKUX (QUTyp | MPAaKTUYECKUX
C IPUMEHEHUEM COOTBETCTBYIOIIUX (popMyl U (PakToOB U3 paoor,
IUIAaHUMETPHUH; Ha IpUMEHEHHEe (OpMYJI BBIYHUCIEHUS 00BEMOB; JK3aMEH
Ha BBIYMCIIEHUE TUIOIAIeN TOBEPXHOCTH NPOCTPAHCTBEHHBIX TEJ
Koopaunartsl u 3HaTh MOHATHS BEKTOPA; CBOMCTBA BEKTOPHBIX BEJIMYMH, IpaBuwia | OueHka
BEKTOPBI pa3JI0KEHUS BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, ITPaBUII YCTHBIX U
HaXO0XJICHUs KOOPAMHAT BEKTOPA B IPOCTPAHCTBE, TPaBUIIA IIMCbMEHHBIX
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JIEMCTBUM C BEKTOPAMH, 3aJaHHBIMA KOOPAUHATAMH; CKaJSIPHOIO
IIPOU3BENICHUS BEKTOPOB, BEKTOPHOI'O YPAaBHEHUS NIPSIMON U
I10CKOCTH. O3HAKOMIIEHHUE C JOKa3aTEIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aMMHOM PACIIOJIOKEHUH MPSIMBIX U IIJIOCKOCTEN
C UCIIOJIb30BAaHUEM BEKTOPOB

W3y4eHne nexkapTOBOM CHCTEMbI KOOPIMHAT B IIPOCTPAHCTBE,
IIOCTPOEHUE 110 3aJaHHBIM KOOPAMHATaM TOUYEK M INIOCKOCTEH,
HaXO0XJICHNE KOOPAMHAT TOYEK. Y METh HAXOUTh YPABHCHUI
OKPYKHOCTH, c(hepbl, MIOCKOCTH; BEIYUCIISATH PACCTOSTHHA MEXTY
TOYKaMU; IPUMEHATh TEOPHHM IIPU PEILICHUH 3a1a4 Ha JEHCTBUSA C
BEKTOPAMH; KOOPJAUHATHBIN METOM, BEKTOPOB Ul BBIYUCICHUS
BEJIMYUH YIJIOB U PACCTOSTHUN.

OTIPOCOB
OrneHKa
MPAKTUIECKUX
pabor,
IK3aMEH
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5. JIMCT AKTYAJIM3AIIUU TPOT'PAMMBI

JlaTa akTyanu3anuu

Pe3y.]IBTaTBI AKTyaJIu3aluunu
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Ipunoowcenue 1

IIJIAHUPOBAHUE YYEBHBIX 3AHATUM C UCITIOJIb30BAHUEM AKTUBHBIX U
NHTEPAKTUBHbBIX ®OPM U METOJA0B ObYYEHUA

Ne Tema yuyeOHOTrO Koua AKTHBHbIE H (popMupyembie yHuBepcaJbHbIE
n/ 3aHATHSA -BO HHTEPAKTHUBHbIE yueOHble JAeiicTBUS
1| yaco (hopMbI 1 MeTOIBI

B o0yueHust

1. | Cunyc, KOCHHYC, 2 | UnTepaktuBHas ¢popMma ¢ | JInuHOCTHBIC
TaHT€HC, KOTAHTeHC. WCTIOJIb30BaHUEM MeranpeameTHbie
Pannannas mepa MyJIbTUMEANA npeaMeTHbIe
yria.

2. | KomObunaropuka 2 | UnTepaktuBHas ¢popMma ¢ | JInuHOCTHBIC

WCTIOJIb30BaHUEM MeranpeameTHbie
MyJIbTUMEHNA npeaMeTHbIC
3. | IlpeoGpa3zoBanue 2 | arepaktuBHas popma | JIMuHOCTHBIE
rpaduxoB Nudopmannonno MertanpeameTHbie
TPUTOHOMET KOMMYHHKATHBHBIC peIMETHBIC
NYECKUX texnoxorun/ KT/
byHKUMMA

4. | Iloka3zarenpHas 2 | VarepaktuBHas ¢popma | JIMuHOCTHBIE
byHKIMS U ee Nudopmannonno MertanpeameTHbie
CBOWCTBA. KOMMYHHKATHBHBIC peIMETHBIC

texHonoruu /UKT/.

5. | Jlorapudmuueckast 2 | VnrepaktuBHas popma | JIMuHOCTHBIE
byHKIMS U ee Nudopmannonso MertanpeameTHbie
CBOWCTBA. KOMMYHHKATHBHBIC MpeIMETHBIC

texHonoruu /UKT/.

6. | B3aumHoe 2 | VarepaktuBHas ¢popma. | JIMuHOCTHBIE
pacIioyio’keHNe JBYX PaGora manbix rpynnax | MeranpenMeTHbie
IPSIMBIX B MpeIMETHBIC
IPOCTPAHCTBE.

7. | AkcuoMBbI 2 | UnTepakTuBHas popma. | JIMIHOCTHBIE
CTepeOMeTpUH VYpoxk koH(pepeHuus MetanpeameTHbie

TIpeIMETHBIC

8. | Ilpumenenune 2 | UnrepaktuBHas ¢popma. | JIMYHOCTHBIE
MIPOU3BOAHOM K Ypok — TeneMocT MeranpenmeTHble
HCCJIETOBAaHUIO MpeIMETHBIC
CBOWCTB (PYHKLIUU U
K PEIICHHIO

IMPUKJIAAHBIX 3aaa4»
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Tlpunooicenue 2

COOTHOIIEHUE TPEBOBAHUM ®I'OC CIIO K CPOPMHUPOBAHHOCTH
OBIINX KOMIETEHIIUA U TPEBFOBAHUI ®I'OC COO
K COOPMUPOBAHHOCTHU JIMYHOCTHbBIX, METOIIPEJMETHbIX U
HNPEAMETHBIX OBPA30BATEJIBHBIX PE3YJIbTATOB

Buns! yHuBepcanbHbIX y4eOHBIX 1eHCTBHIA
(B cootBerctBuu ¢ ®I'OC COO)

OO01mre KOMIEeTeHIIUN
(8 cootBerctBum ¢ ®I'OC CII0)

JInyHOCTHBIE:

c(hOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUKe KaK
YHHUBEPCATHHOM SI3bIKE HAYKH, CPEICTBE MOJICTHPOBAHUS
SIBJIGHUH M MPOIIECCOB, HJIEAX U METO/IaX MaTeMaTUKH;
MMOHMMAHHUE 3HAYUMOCTH MATEMATHKH JIJIsl HAYIHO-
TEXHUYECKOro mporpecca, chopMHUpoBaHHOCTh
OTHOIICHHS K MaTeMaTHKE KaK K 9acTh
o0I11eueI0BeYeCKOi KyIbTyphl Yepe3 3HAKOMCTBO C
HUCTOPUEN pa3BUTUS MAaTEMATHKH, BOJIIOLIUEN
MaTEeMaTHYECKUX UJICH;

Pa3BHUTHE JIOTHYECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO
BOOOpaKEHUs1, AITOPUTMHUYECKON KYIIbTYPHI,
KPUTUYHOCTH MBIIIICHUS HA YPOBHE, HEOOXOAMMOM JIJIsI
Oyayuieit npodeccuoHANbHON AEITETbHOCTH, IS
MIPOJIOJKEHHST 00pa30BaHUs U CaMOOOpa30BaHUS;
OBJIaJICHHE MaTEeMaTUYECKIMH 3HAHUSIMU U YMEHUSIMH,
HEO0OXOIMMBIMU B MTOBCEAHEBHOMN KHU3HU, JIJIsI OCBOCHHS
CMEKHBIX €CTECTBCHHOHAYUHBIX AUCIUILTAH H
JTUCIUILTAH TPOo(GECCHOHATBHOTO UKIIA, [T MOTYYCHUS
oOpa3oBaHUsl B 00JIaCTAX, HE TPEOYIOMUX YIiyOIeHHON
MaTeMaTHYeCKOM MOArOTOBKHU;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
caMo00pa30BaHuIO, Ha MPOTSHKEHUHU BCEH JKU3HH,
CO3HATEIILHOE OTHOIICHHE K HEMTPEPHIBHOMY 00-
Pa30BaHUIO KaK YCIIOBHUIO YCIEITHOM MpodeccrnoHanbHOM
H OOIIECTBEHHON ESTENLHOCTH,

TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITETTLHOM
TBOPUYECKON U OTBETCTBEHHOMU JIEATEIILHOCTH;
TOTOBHOCTB K KOJUIGKTUBHOU paboTe, COTPYTHUIECTBY CO
CBEPCTHUKAMH B 00pa30BaTEIbHOM, OOIIIECTBEHHO
TMOJIE3HOH, Y4eOHO-HCCIeI0BATENbCKON, TPOSKTHOM U
JIPYTHX BUAAX JACSITEIHLHOCTH;

OTHOIICHUE K TPO(HEeCCHOHATBEHOM NeSTENIbHOCTH KaK
BO3MOYXHOCTH Y9aCTHS B PCIICHUH JIHYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATHHBIX
npo0iem;

OK 1. Ilonumarb CymHOCTH U
COLIMAJIbHYIO 3HAYUMOCTh
Oynymieit mpodeccun, MPOSBISATH
K HEH yCTOMYMBBIN UHTEpEC.

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO NESITeNIbHOCTbD,
UCXOJS U3 LEIH U CrIocoOO0B ee
JOCTUKECHHS, OTpeIeNIeHHBIX
PYKOBOAHUTEIIEM.

OK 3. AnamusupoBaTh pabouyro
CUTYAIIHIO, OCYIIECTBIISTh
TEKYLIUHA U HUTOTOBBIM KOHTPOJIb,
OIICHKY u KOPPEKIIUIO
COOCTBEHHOM NeSITENbHOCTH,
HECTH OTBETCTBEHHOCTh 3a
pe3ynbTaThl CBOEH pabOTHI.

OK 4. OcymecTBisiTb MOHUCK
nHpopManuu, HEOOXOIUMOMN st
3¢ heKTUBHOTO BBITTOJIHEHUS
npodeccnoHaNbHbIX 3a1ad.

OK 5. Hcnonb3oBars
nH(}OPMALIMOHHO-
KOMMYHHKAIIIOHHBIE TEXHOJIOTUU
B npodeccuoHanbHOM
JeSATEIbHOCTH.

OK 6. Paboratb B KOMaHIE,
3¢ heKTHBHO o0marbes c
KOJUIEraMH, PYKOBOJCTBOM,
KJIMEHTaMHU.

OK 7. UcnoyHATh BOMHCKYIO
00513aHHOCTh, B TOM YHCJIE C

MPUMEHEHHEM TIOJTYIeHHBIX

npodeccnoHamTbHBIX

MeranpeamMeTHsble:

YMEHUE CaMOCTOSITEJIbHO ONPEIEATh LEIn
EATEIBHOCTH M COCTABJIATH IJIaHBI JESITEIBHOCTH;
CaMOCTOSITEJIbHO OCYILECTBIISATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATh ACITEIBHOCTD; UCIIOJIB30BaTh BCE
BO3MOYKHBIE PECYPCHI JUIsl TOCTUKEHUS TOCTaBICHHBIX
1eJIei ¥ peaau3aiuy IIaHOB e TEIbHOCTH; BRIOUPATh
YCTICITHBIC CTPATETHH B PA3ITUYHBIX CUTYAIIUSX;

OK 1. IlonumaTe CymiHOCTH M
COLIMAJIbHYIO 3HaYUMOCTh
Oynymiei mpodeccuu, MPOSIBIATH
K HEM YCTOMYMBBIA HHTEPEC.

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JeSITebHOCTD,
UCXOOA W3 LIETU U CIIOCOOOB ee
JOCTHIXKCHUA, OIPCACIICHHBIX
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YMEHHE MTPOYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATh
B TIPOIIECCE COBMECTHOM JICATEIIEHOCTH, YIUTHIBATh
MO3UIIUHU IPYTUX YYaCTHUKOB JCSITCIBHOCTH,

3¢ dexTuBHO pazpenaTh KOHMIUKTHI;

BIIQ/ICHUE HABBIKAMU TO3HABATEIHHOM, y4eOHO-
UCCIIEIOBATEIILCKOW U MPOCKTHOM JeSITEIIbHOCTH,
HABBIKAMU pa3perieHus mpooieM; CriocoOHOCTh U
TOTOBHOCTB K CAMOCTOSITEJIbHOMY ITOMCKY METO/IOB
pelIeHus TPAKTUYECKHX 3a7a4, TPUMEHEHUIO
pa3IMYHBIX METOJIOB ITO3HAHUS;

TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIIbHOM
WH(OPMAIIMOHHO-TIO3HABATEILHON JIEATEIILHOCTH,
BKJTI0Yasi yMEHUE OPUEHTHPOBATHCS B PA3THUHBIX
UCTOYHUKAX UH(OPMAIIMU, KPUTHUIESCKU OLICHUBATH U
UHTEPIPETHPOBATH HHPOPMAITUIO, ITOJTY4ACMYIO U3
pa3IMYHBIX HCTOYHUKOB;

BJIQJICHHE SI3BIKOBBIMHU CPEIICTBAMH: YMEHUE SICHO,
JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOYKY 3PCHHSI,
UCIIOJIb30BAaTh aJICKBATHBIE SI3bIKOBBIC CPEIICTBA;
BJIQ/ICHUE HABBIKAMU TI03HABATEILHON PEIICKCUU KaK
OCO3HAHMSI COBEPIIAEMBIX JICHCTBUN M MBICIHTEIBHBIX
MIPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHHIA, TPAHUI]
CBOETO 3HAHMS U HE3HAHMUS, HOBBIX MTO3HABATEIBHBIX
3a/1a4 U CPEJICTB JJIS UX TOCTHIKEHUS;
[EJICYCTPEMJICHHOCTD B TIOUCKAaX U MPUHATHU PEUICHUH,
COO00PAa3UTEHLHOCTh U MHTYHIIHUS, PA3BUTOCTH
MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh
BOCIIPUHUMATH KPAcOTy W TAPMOHHIO MHPA;

PYKOBOUTEIIEM.
OK 3. AnammsupoBaTh pabouyro
CUTYAIHIO, OCYIIECTBIISITh
TEKYIIUHA U UTOTOBBIM KOHTPOJIb,
OIICHKY u KOPPEKIIHIO
COOCTBEHHOM NeSITeNbHOCTH,
HECTH OTBETCTBEHHOCTH 3a
pe3yNbTaThl CBOEH pabOTHI.

OK 4. OcymecTBisiTb MOUCK
nH(popManuy, HEOOXOIUMOW st
3¢ pexTUBHOTO BBITIOJTHCHHS
npoeCCHOHATBHBIX 3a1au.

OK 5. Hcnons3oBath
nH(pOPMAIIMOHHO-
KOMMYHHKAIIIOHHBIE TEXHOJIOTUU
B npodeccuoHanbHOM
JEeSITeIbHOCTH.

OK 6. PabGorarb B KOMaHIE,
3¢ pexTUBHO oOmaTscs c
KOJUIETaMH, PYKOBOJICTBOM,
KJIUCHTaMH.

OK 7. UcnonHATh BOUHCKYIO
00513aHHOCTB, B TOM YHCJIE C

PUMEHEHHUEM TTOTYIEeHHBIX

npodeccuoHaIbHBIX

IIpeamernsbie:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI O MaTeMaTUKE KakK
4aCTH MUPOBOU KYJIbTYpPBI U MECTE MATEMATUKH B
COBPEMEHHOW IMBUIIM3AIIMU, CITOCO0AX OTMMCAHUS
SIBJICHUI PEaJIbHOIO MUpa HAa MATEMaTUYECKOM SI3BIKE;
c(OpPMHUPOBAHHOCTb MPEACTABICHUI O MaTEMATUYECKUX
MOHATUAX KaK BaXHEHIINX MATEMATUYECKUX MOJIEIX,
IMMO3BOJIAIOIIUX OIMMCBIBATb U U3YYAaTh pa3HbIC IPOUCCChI
U SIBJICHUS; IOHUMAHUE BO3MOXKHOCTH
AKCMOMAaTHYECKOI0 MIOCTPOCHMS MAaTEMATHIECKUX
TEOPHUiL;

BJIAJICHUE METO/IAMH JI0KA3aTENBCTB U AJITOPUTMOB
pelIeHus, yMEHUE UX IPUMEHATh, IPOBOAUTD
NOKa3aTEJIBHBIE PACCYKACHHS B XOJ€ PEIICHUS 3a1ad;
BJIaJICHUE CTaHAAPTHBIMU [IPUEMAMU PELLICHUS
pallMOHAJIBHBIX U UPppalluOHAJIBHBIX, ITIOKAa3aTCJIbHBIX,

OK 1. IlonumaTe CyHUIHOCTH U
COIMAIBHYIO 3HAYUMOCTh
Oynyuieit mpodeccuu, MPOSBIATH
K HEM YCTOMYMBBIA HHTEPEC.

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO NIeSTeTLHOCTD,
UCXOJ U3 LEJM U CIIOCOOOB ee
JOCTHKEHUS, OTIpEIEIIEHHBIX
PYKOBOJUTEIIEM.

OK 3. Anamm3upoBaTh pabouyro
CHUTYAlIHIO, OCYILECTBIIATD
TEKYIIUHA U WUTOTOBBIM KOHTPOIIb,
OLIEHKY u KOPPEKIIHIO
COOCTBEHHOI JEeITEILHOCTH,
HECTHU OTBETCTBEHHOCTb 3a

pe3ybTaThl CBOCH PabOTHI.

CTETIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U OK 4. OcymecTBiusiTh MOUCK

HEPABEHCTB, UX CHCTEM; UCIIOJB30BaHUE TOTOBBIX nH(OpMAIIMN, HEOOXOIUMOW s

KOMITBIOTEPHBIX MPOTPaMM, B TOM YHUCIIE JUIS TOUCKA 3¢ heKTUBHOTO BBITIOJTHEHHS

MyTH PEIICHUS U WLTFOCTPAIIUN PEIICHUS YPAaBHCHUH U | MPOPECCHOHANTBHBIX 3a/1a4.

HEPABEHCTB; OK 5. Hcnonb3oBars
=  copMHUPOBAHHOCTH MPEICTABIICHUH 00 OCHOBHBIX WH(POPMaIMOHHO-

MMOHATHUAX MAaTEeMaTHYCCKOr0 aHaIn3a U UX CBOMCTBAX, KOMMYHHKAITUOHHBIE TEXHOJIOTUU

BJIaJICHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE B npo¢eCCHOHATBHON

(GyHKIUH, UCTIOIb30BAHKE TTOTYUYCHHBIX 3HAHUHN IS JEATEIIbHOCTH.

ONHMCAHMS U aHaJIM3a peaIbHbIX 3aBUCUMOCTEN; OK 6. PabGorarh B KOMaHje,
"  BJIQJACHHC OCHOBHBLIMH MOHATHSAMH O IJIOCKUX U s dexTrBHO oO1maThes v
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MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, UX
OCHOBHBIX CBOICTBax; c(hOPMHUPOBAHHOCTH YMEHUS
pacrio3HaBaTh reOMeTpHUecKue GUryphl Ha YepTexax,
MOJEJISIX U B PEaIbHOM MUPE; IPUMEHEHHE U3YUYEHHBIX
CBOWCTB reOMEeTpUYECKUX GUTyp U HOpMYIT IS
peuIeHusl FTeOMETPUYECKUX 3a]1a4 U 3a7a4 ¢
IIPAKTUYECKUM COAECPKAHUEM;

c(OpMUPOBAHHOCTH MPEACTABICHUN O IpoIeccax u
SIBJICHUSIX, UMEIOLLIMX BEPOSITHOCTHBIN XapakTep,
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSX B pEAJIbHOM MMUpE,
OCHOBHBIX IOHATHUSAX 3JIEMEHTAPHON TEOPUU
BEPOATHOCTEMN; YMEHUI HAXOJIUTh U OLICHUBATh
BEPOATHOCTH HACTYILJICHUS COOBITUN B IPOCTEHIINX
IIPAKTUYECKUX CUTYAlUsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4allHbIX BEJINYUH;

BJIa/ICHUE HAaBbIKaMU MCII0JIb30BaHUS TOTOBBIX
KOMITBIOTEPHBIX TPOTrpamMM IPH PEUICHUU 33]1a4.

KOJIJIeTaMH, PYKOBOJICTBOM,
KIIMEHTaMH.

OK 7. UcnonHATh BOUHCKYIO
00513aHHOCTB, B TOM YHCJIE C
MPUMEHEHHEM TOTYIEHHBIX
npodecCHOHATBHBIX

C=RU, OU=[unpekTop, O="
BroYy ""rKr. CoizpaHn™"",
CN=lNaBen CanyruH,
E=gk_szr@samara.edu.ru
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