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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEI ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

1.1. MecTro AMCHUILINHBI B CTPYKTYpe OCHOBHOI NpodeccnoHa/IbHOI 00pa3oBaTeIbHOI
NPOrpamMMmbl

Oo6meobpazoBatenbHas nuciuiuimaa bJ[.12 Marematuka siBisieTcst 00s13aTeIbHON YacThiO
001eoOpazoBaTelbHOrO IUKIa oOpazoBaTenbHOU mporpammel CITIO B cootBercTBHM ¢ DPI'OC
no crneuuanbHoct 23.02.07 TexHudeckoe OOCITY)KMBAaHHE M PEMOHT JBHTaTeseid, CUCTEM M
arperatoB aBTOMOOUJICH.

O061eo0pa3oBaTeibHas IUCLHUIUIMHA UMEET IPAKTUUECKYI0 HAIIPaBIEHHOCTb U HUCIIOJIb3YET
MEXIpeIMETHBIE CBA3U ¢ qucuuruimHaMu b/1.12 Maremaruka.

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:
1.2.1. Heap AMCHUIIHHBI

Copepxanne mporpaMMmbl o0ImeodpazoBaTenbHol aucuuiumasl bJ[.12 Marematuka
HAIPABIICHO HA JIOCTIIKCHUE PE3YJBTATOB €€ U3yUeHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom nipodeccronanibHo HarpaBiennoctn @PI'OC CIIO.



1.2.2. Il.ianupyemble pe3ybTaThbl 0CBOeHHS 0011e00pa3oBaTeIbHOIi JUcHUNIHHBI B c00TBeTcTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3HaueHne JUCIUIUIMHA HMeeT npu GpopmupoBanuu u passutun OK u ITK.

Oco0oe 3HaueHne
TUCIUILTNHA UMEET TIPH
(hOPMHUPOBAHUH U PA3BUTHH
OK u IIK

Ilnanupyembie pe3yabTaTbl 00y4eHUs

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Bribupats criocoosl
pelIeHus 3a1aq
npodeCCUOHATBLHON
JeSTeIIbHOCTH
MPUMEHUTEIIBHO

K pa3JIMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpYIY,
MacTepCTBa, TPYIOII00UE;
- TOTOBHOCTh K AaKTUBHOH  JEATCILHOCTH
TEXHOJIOTMYECKOM M COLMAaJIbHOM HAIIPaBJICHHOCTH,

OCO3HAHUEC ICHHOCTHU

CIOCOOHOCTh ~MHULMHUPOBATH, IUIAHUPOBATh U
CaMOCTOATCIIbHO BBIINIOJIHATE TAKYIO ACATCIIBHOCTD,
- UHTEpec K Pa3INYHbIM chepam
npodeccCHOHATEHOM JIeATEIILHOCTH,

Osnanenue YHUBEPCATIbHBIMU y4eOHbIMU
I1I03HaBaTCJIbHBIMU IIGﬁCTBI/I?IMHI

a) 6a30Bble JOIrMUYECKUE CHCTBUSA:

- CaMOCTOSITEIIBHO (dhopMynupoBarth u

aKTyaJIM3UpOBaTh MPOOJIEMY, paccMaTpHBaTh €€
BCECTOPOHHE;

- YCTaHaBIWBAaTh CYIICCTBEHHBIH MpPHU3HAK WU
OCHOBAaHUA I CpaBHeHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I nu
0000IIECHMS;

- ONpeNensATh IeU JIeATEIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHHUS,
- BBIABJIIATDH 3aKOHOMCpHOCTI/I nu HpOTI/IBOpe'-II/U[ B
paccMaTpUBaEMbIX SIBJICHHSX;

- BHOCUTH KOppeKTI/IBBI B I€ATCIIbHOCTDh, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEJIIM, OIICHUBATh
PHUCKY MOCTEICTBUI AEATETbHOCTH;

- pa3BHBaTh KPEATUBHOE MBINUICHUE MTPH PEIICHUU

3aaaBaTb

-BJIaJIETh METO/IaMH JI0KA3aTeNbCTB, AITOPUTMAMU PEIIECHUS
3aa4; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMbI, IPUMEHATh UX, IPOBOJIUTH JJOKAa3aTeIbHbIC
paccyXKIeHUs B XOZI€ PELICHUs 3a/ay;

- YMETb ONIEPUPOBAThH MOHATHSIMHU: CTETIEHb YUCIIA, JOrapupm
YKCJIa; YMEHUE BBINOJIHATH BBIYUCIIEHUE 3HAYEHUN U
peoOpa30BaHus BBIPAKEHUN CO CTENEHAMHU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

- YMETb ONIEpPUPOBATH MOHATHIMMU: PALUOHAIbHBIE,
UppalUOHaJIbHbIE, IOKA3aTENIbHbIE, CTEIICHHBIE,
J0orapu(pMUUEcKue, TPUrOHOMETPUYECKUE YPaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETb ONEepPUPOBATH MOHATHAMMU: (PYHKINS, HETIPpEphIBHAS
(GyHKIMS, TPOU3BOAHASA, IEpBOOOpa3Hasi, ONpeaeIeHHbIN
MHTETpaJl; yMETh HaXOIUTh IPOU3BOAHBIE JIEMEHTAPHBIX
(yHKIUH, UCTIONB3Ys CIIPaBOYHbIE MaTepUabl; UCCIEN0BATh B
HNPOCTEHIINX CIy4asxX (YHKLIMU HA MOHOTOHHOCTb, HAXOJIUTh
HauOOJbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINI; CTPOUTH
rpaduKyu MHOTOYJICHOB C HCIOJIb30BAHUEM arllapara
MaTeMaTHYeCKOI0 aHalln3a; MPUMEHATh MPOU3BOIHYIO MPU
pELIEHNN 3a7jad Ha IBUJKEHUE; pelIaTh NPaKTUKO-
OpUEHTUPOBAHHBIE 33/]a4l HAa HAaMOOJIbIIINE U HAUMEHBIIIHNE
3HAUEHUs, HA HaXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATh MOHATUSAMU: palliOHaNIbHAs (QYHKIHS,
nokaszatesbHast QyHKIMSL, CTeneHHast QyHKIMS,




KU3HEHHBIX TIPOOIIEM

0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BIIAJIETh HaBbIKaMU Y4eOHO-HCCIIEI0BATEIbCKOM
" MIPOEKTHOMN NEeSTeNbHOCTH, HaBBIKaMU
paszpeleHust mpoodiieM;

- BBIBIATh TNPUYUHHO-CIICACTBCHHBIC CBSI3H H
aKTyaJlu3UpOBaTh 3aJauy, BbIJIBUIaTh TUIIOTE3Y €€
pelIeHus, HAXOJUTh apryMEHTHI TUIS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUHM, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAIM3UPOBATh MOJYYCHHBIE B XOJI€ PEIICHUS
3a/laudl  Pe3yNbTaThl, KPUTHUYECKUA OICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHUSX;

-- yMEeTh NEPEHOCHUTH 3HAHUA B MO3HABATEIBHYIO U
MIPAKTUIECKYIO 00JIaCTH KU3HEICATSIIEHOCTH,

- yMEThb MHTETPUPOBATh 3HAHHUS W3 Pa3HbBIX
MpeAMETHBIX 00JIaCTeH;

- BBIIBUTATb  HOBbIE  WJIEH,
OPUTHHAIILHBIC TIOIXO/IBI U PEIICHHUS;
U CHOCOOHOCTH UX  HUCIONB30BaHUS B
IT0O3HABATEJIBHON U COLMAIBHON IPAKTUKE

npeajiaraTb

norapupmMuueckas GyHKIHSI, TPUTOHOMETPUYECKUE (YHKIIUH,
oOpaTtHbIe GYHKUINHU; YMEHHE CTPOUTH TPAPUKH U3ydECHHBIX
(GyHKIUH, UCTIONIB30BaTh IpadUKK MPU U3yYEHUH MPOIIECCOB U
3aBHCUMOCTEH, IPU PEUICHUH 33/1a4 U3 JPYTrUX y4eOHBIX
IPEeIMETOB U 3a]1a4 U3 peabHOM KU3HH; BhIpakaTh (hopMyliaMu
3aBHCUMOCTH MEX/y BEJTUUYNHAMH;

- YMETh peliaTh TEeKCTOBBIC 3a/1a4M Pa3HbIX THUIOB (B TOM YHCIIe
Ha MPOLIEHTHI, IOJIM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBAapOB U YCIIYT, HAJIOTH, 33/1a4d U3 00JIaCTH yIpaBICHUS
JVYHBIMHA B CEMEHHBIMU (DMHAHCAMMU); COCTABIIATH BBHIPAKCHHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
MCCIIEIOBATh MOJYYCHHOE PEIICHHE U OLEHUBATh
PaBa0ONO00HOCTh PE3yNIbTATOB;

- YMETh ONEPUPOBATH MOHATHIMHU: CpEAHEE apu(PMETHIECKOE,
MeaMaHa, Hauboblllee ¥ HauMEeHbIIIee 3HAaUeHUs, pa3Max,
JWCTIEpCHsl, CTAHAAPTHOE OTKJIIOHEHHE YHCIIOBOTO HAbopa; yMeTh
U3BIIEKATh, MHTEPIPETUPOBATH HH(OPMAILINIO, TTPEJICTABICHHYIO
B TaONUIaX, HA TUarpaMMax, rpadukax, OTpakaroIlyr0 CBOWCTBA
peaNbHBIX MPOIECCOB U SBJICHUIL; MPEACTABIATH HHPOPMAIUIO C
MTOMOIIIBIO TAOJIHII U TUArpaMM; UCCIIEIOBATh CTATHCTUYECKHE
JaHHBIE, B TOM YHCTIE C TPUMEHEHHEM IpauuecKux METOAO0B U
AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEePUPOBATH MOHATUSMU: CIYHYalHbII OMBIT U
Clly4aiiHOE COOBITHE, BEPOSTHOCTh CITyYaifHOTO COOBITHS;
YMEHHUE BBIYUCISTH BEPOSATHOCTH C UCTIOIb30BaHUEM
rpadU4ecKuX METOJI0B; MPUMEHSITH (POPMYITBI CIIOKEHUS
YMHOXEHHS BEpOSTHOCTEH, KOMOWHATOPHBIE (DaKThI M POPMYIIBI
MIPH PELICHUH 33a4; OIEHUBATh BEPOSTHOCTH PEaTbHBIX
COOBITHIA; 3HAKOMCTBO CO CIIYYaiHBIMU BEIMYMHAMH; YMEHUE
MIPUBOANTE TIPUMEPHI TIPOSIBICHUS 3aKOHA OOJBIINX YUCEI B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETh OIEPHPOBATH MOHATHIMH: TOUYKA, IPSIMast, TNIOCKOCTb,
MIPOCTPAHCTBO, IBYTPAHHBIN YroJl, CKPEIIMBAIONIMECS TPSIMEIE,




NapajyIeIbHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX U
IIJIOCKOCTEM, YrOJl MEXAY IIPSAMBIMU, YIOJI MEKY NIPSAMOU U
IUIOCKOCTBIO, YTOJI MEXY INIOCKOCTSIMH, PACCTOSHUE OT TOUKH
J10 IIJIOCKOCTH, PACCTOSIHUE MEX]Y NIPSMBIMH, PACCTOSTHUE
MEXY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh NP PELICHUN
3aJa4 U3y4eHHbIe (DAKThI U TEOPEMBI TUTAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEro MUPA;

- YMCThb OIICPpUPOBATH IMOHATHAMU: MHOTOTPaHHUK, CCUCHUC
MHOI'OI'paHHMKa, KyO, apajuienenumnes, npu3Ma, nupamMmua,
¢burypa v MOBepXHOCTh BPAILLICHHS, IIMIIMH/P, KOHYC, 1Iap,
cdepa, ceueHus: GUrypsl BpallleHusl, INIOCKOCTh, Kacarouasics
cdepsl, TIUINHIPA, KOHYCA, TUIOIAAb TOBEPXHOCTH MTUPAMUIBI,
IpU3MBbI, KOHYCa, HWIMHAPA, II0Iaabs chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO NapajuieenuIea, MMpaMuabl, IPU3MBI,
LWIMH/pa, KOHYca, [1apa; yMeHHe N300pakaTb MHOTOTPaHHUKHU
1 MOBCPXHOCTHU BpAIICHHA, UX CCUCHUSA OT PYKH, C IOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
pacro3HaBaTb CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh IPaBUIbHbIE MHOTOI'PAaHHUKH;

- YMCTb OIICPpHUPOBATH MOHATUAMM: IBUKCHUC B IPOCTPAHCTBE,
1oJJOOHBIE (PUTYPBHI B IPOCTPAHCTBE; UCIOIB30BaTh OTHOILICHHE
Ionaiel moBepxHocTel 1 00beMOB OI0OHBIX (GUTYp NTPU
pELLIEHUN 3a/a4;

- YMCTb BBIYUCIIATE TCOMECTPUUCCKHUEC BEIIMYUHBI (I[J'II/IHa, yrou,
IUIOILA/Ab, 00BEM, TJIOIIA/(b TIOBEPXHOCTH ), UCTIONIB3YS
W3y4YeHHbIE (OPMYJIIBI U METOIBI;

- YMETh OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAuHAaT, KOOpAWHATBI TOYKH, BEKTOP, KOOPAMHATEI BEKTOPA,
CKaJISIPHOE MPOU3BEAEHUE, YTOJI MEX1Y BEKTOPAMH, CyMMa
BEKTOPOB, MPOU3BCACHNEC BEKTOPA HA YUCJIO;, HAXOOUTH C
MTOMOIIIBIO N3YYEHHBIX (POPMYIT KOOPIUHATHI CEPEUHBI OTPEe3Ka,
PaCCTOAHHUEC MEKAY ABYMSA TOYKAMMU;

- YMETh BBIOUPATh MOAXOISAIINN H3YUEHHBIH METO IS




peleHys 3a/1a4, paclo3HaBaTh MaTeMaTu4deckue (pakThl U
MaTeMaTHYeCKUEe MOJAEIH B IPUPOTHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPBI
MAaTE€MaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMAaTHYECKON HAYKH.

- YMETh OIIEpUPOBATh MOHATUSAMU: ONPECIEHUE, AKCUOMA,
TEeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; YMEHUE (POPMYITUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO
MaTeMAaTUYECKON UHIYKIIUH; IIPOBOJUTD J0KA3aTeIbHbIC
paccyX1eHUsl IPU PELICHUHN 33]1a4, OLIEHUBATh JIOTHYECKYIO
IIPABWJIBHOCTb PACCYXICHUM;

- YMETh OIIEPUPOBATh MOHATUSMU: MHOKECTBO, IT0JIMHOKECTBO,
olepalnuy HaJl MHOKECTBAMH; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar AJis ONMCAHUS PeaIbHBIX IIPOLIECCOB U
SIBICHUH IIPU PELIEHUH 3a/1a4, B TOM YUCIIE U3 APYIHX y4eOHBIX
IPEIMETOB;

- YMETh ONIepUPOBAThH MOHATHIMU: Tpad, CBA3HBIHN rpad, 1epeso,
LUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh U OMHUCHIBAThH
rpadbl pa3IuYHBIMUA CIOCO0AMM; NCIIOIB30BATh Ipadbl MpU
pelIeHNH 3a]1ay;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMU: COYETAHUE,
TepecTaHOBKA, YUCJIO COYETAHHM, YHUCIIO MEPECTAaHOBOK; OMHOM
HeroToHa; yMeHHNe MpUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccyxaeHus JUIsl pelieHus 3a/1ay;

-YMETh ONIEPUPOBATh MOHATUSAMHU: HATYpaJIbHOE YUCIIO, LIEJI0E
YHUCIJI0, OCTATOK IO MOAYJII0, PAllMOHAIBHOE YHUCIIO,
MppalMOHAIBHOE YUCII0, MHOXKECTBA HATypaJIbHbIX, LIETBIX,
palOHAIbHBIX, NEHCTBUTENBHBIX YHCEN; YMEHUE UCIOIb30BaTh
MIPU3HAKH JETUMOCTH, HAUMEHBIINN OOIIUI 1eIUTeNb U
HauMeHblIee ollee KpaTHoe, aaroput™ EBkiuaa npu perieHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU NO3UIIMOHHBIMH CHCTEMAMH




CUUCIICHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHAMHU: CTETIEHB C LIETBIM
10Ka3aresaeM, KOpeHb HaTypajbHON CTENEHH, CTETIEHb C
panroHaIbHBIM ITOKA3aTeNIeM, CTETIEHD C IEHCTBUTEIBHBIM
(BeleCcTBEHHBIM) MTOKa3aTeleM, Jorapudm 4ucia, CUHyc,
KOCHHYC U TAHI'€HC IPOM3BOJILHOTO YHCIIA;

- YMETb ONIEPUPOBATH MOHATHAMMU: TOKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHU I
Y HEPABEHCTB, PAaBHOCWJIBHOCTb YPaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIE, UPPALIMOHAIBHBIC, TTOKa3aTeNIbHBIE,
CTEIIEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUECKHUE
ypaBHEHHS, HEPABEHCTBA U CHCTEMBI; YMEHHE PEIIaTh
YpaBHEHMs, HEPAaBEHCTBA U CUCTEMBI C TOMOILBIO PA3IUYHBIX
IPUEMOB; pelaTh ypaBHEHHS, HEPABEHCTBA M CUCTEMEI C
napaMeTpoM; IPUMEHTh YPaBHEHHMsI, HEPAaBEHCTBA, X CHCTEMbI
JUISL PELICHUs] MATEMaTHYECKUX 3a7ad M 3a]1a9 U3 Pa3IIMIHBIX
o0jacTell HAyKH U pealibHOM JKU3HH;

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSAMU: TpaduK HyHKIHH,
oOparHas QyHKIMSA, KOMIO3UIMS PYHKIMMA, TUHEHHAs QyHKIUS,
KBaJ[paTU4Hast GYHKIHUS, CTeNIeHHAs: QYHKIIUS C IIETBIM
HokasareseM, TPUTOHOMETpUYecKrue GyHKINU, 0OpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIINH, TIOKa3aTeIbHas U
aorapupmuueckas GyHKIUN; yMEHUE CTPOUTH TpaduKu
(yHKIUH, BBIOJIHATH IpeoOpazoBaHus rpaduKoB (QYyHKIUI;
YMEHHUE UCIIOIb30BaTh rpaduKu GYHKUUHN JUIs H3ydEeHUs
MPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 33124 U3 IPYTUX
y4eOHBIX PEAMETOB U U3 PEaIbHOM XKHU3HH; BBIPAXKaTh
(hopMyIaMu 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

yMEHHUE CBOOOHO ONEPUPOBATH MOHATUSMU: YETHOCTb
(GyHKINHU, TIEPHOAMIHOCTH (PYHKITUH, OTPAHUICHHOCTh
(yHKIIMH, MOHOTOHHOCTB ()YHKILIUH, SKCTPEMYM (DYHKIIMH,
HanOoJIbIIIee M HAUMEHbIIIee 3HaYCHNS (YHKIINY Ha
MIPOMEKYTKE; YMEHUE MPOBOAMUTH HCCIel0BaHuEe (DYHKIINY;




YMEHUE UCIOJIb30BaTh CBOMCTBA U TpapuKu PYHKITUN AJIs
peleHus ypaBHEHHIA, HEpAaBEHCTB U 33/1a4 C TapaMeTpamH;
n300pakaTh Ha KOOPJMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUN
ypaBHEHUM, HEPABEHCTB U MX CUCTEM;

- YMETh CBOOOTHO OTIEPHPOBATH TTOHSATHSIMH:
MOCTIeI0BATEIbHOCTb, apu(hMETHUECKAs IIPOTPECcCHs,
reOMETPHYECKas IPOTPeccusi, 0ECKOHEYHO YObIBArOIIas
reoMeTpHYECcKas POrPeccHsi; yMEHHE 331aBaTh
IIOCJIEIOBATEILHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX
opmyu;

- YMETb ONEPUPOBATH MOHATHIMH: HEMPEPHIBHOCTh PYHKIUH,
aCUMITOTHI rpaduka PyHKIMH, TIEpBasi © BTOPast TPOU3BOTHAS
(GYHKIIUU, TEOMETPUICCKHUN U PU3MUECKUI CMBICI IPOU3BOIHOM,
nepBoOOpa3Hasi, ONpeACTICHHbBIN HHTETPaJ; YMEHUE HAXOIUTh
aCHMIITOTHI rpaduka GYHKIIMU; YMEHHE BHIYUCIISATh
IIPOM3BOTHBIC CYMMBI, IPOU3BEACHMSI, YACTHOTO U KOMITO3HIIHH
(GyHKINN, HAXOUTh YPaBHEHUE KacaTelbHOM K rpaduky
GbyHKIUY;

YMEHHUE UCIOJIB30BaTh MPOU3BOIHYIO JUIsl UCCIICIOBAHHS
GYHKIUH, U1 HAXOKICHHUS HAMITYUIIeTO PEIICHUS B
MPUKIIATHBIX, B TOM YHCJE COIMATbHO-9KOHOMHYECKHUX U
(bU3NYECKHX 3a/1a4ax, JUIs ONIPEIEICHUs] CKOPOCTH U YCKOPEHUS;
HAXOIWTH IJIOMIAAN U 00BEMBI (PUTYP C TOMOIIBIO0 HHTETpalia;
MIPUBOJIUTH IPUMEPHI MATEMATHUECKOTO MOJICITUPOBAHUS C
OMOIIbI0 U] PepeHITnanbHbIX YPaBHEHUH;

- YMETh ONEPHUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COTIPSIKEHHBIE KOMIIIEKCHBIE YUCIIa, MOJIYJIb U apTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3arricu KOMIUIEKCHBIX YHCEI
(reomeTpuyueckas, TPUTOHOMETpHYECKAs U anredpandeckas);
YMETb MTPOU3BOJIUTH apu(PMETHICCKUE ICHCTBUS C
KOMIUIEKCHBIMU YU CIIAMU; TIPUBOUTH MPUMEPHI HCTIOTH30BAHHS
KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOTHO ONIEPUPOBATH NOHATHIMU: CpETHEES
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apudMeTHIecKoe, MeInaHa, HanOoIbIlee U HANMEHbIIIEE
3HA4YEHUs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKJIOHEHUE JUIS
OIMCAHUS YUCIIOBBIX IaHHBIX; YMEHUE UCCIIEIOBATh
CTaTUCTHYECKUE JaHHBIC, B TOM YUCIIE C IPUMEHEHUEM
rpauuecKux METOAOB U 3JIEKTPOHHBIX CPEJICTB; rpadpuuecku
HCCIIeIOBAaTh COBMECTHBIC HAOIIOIEHUS C TOMOIIBIO AHArpaMm
paccerBaHMs U JUHEUHOUW perpeccuu;

- YMETh HAaXOJUTh BEPOATHOCTU COOBITHI C HCIIOIB30BaHUEM
rpadUYecKuX METOAOB; IPUMEHSThH ISl pEIICHUS 33124
(hopMyJIBI CIIOKEHHS U YMHOKEHHS BEpOATHOCTEH, hopMyiry
MOJIHOM BEpOSITHOCTH, popmyny bepHymiu, koMOMHATOpHbBIE
(akThI U POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEaTbHBIX
COOBITHIA; YMEHHE ONIEPUPOBATH MOHATHIMHU: ClTydaiiHas
BEJIMYMHA, PAaCIPEeICHUE BEPOATHOCTEN, MaTEMaTHUECKOE
OKUJaHHe, TUCTIePCUs U CTAaHIAPTHOE OTKJIOHEHUE CIy4aitHOM
BEJIMYHMHBI, QYHKIIMH PacTpeeNIeH s U TUIOTHOCTH
pPaBHOMEPHOT0, TTOKA3aTEIbHOI'O U HOPMAJILHOTO
pacripenienieHuii; yMEHHE UCTIONbh30BaTh CBOMCTBA N3YYEHHBIX
pacrpeieNieHui A7 penuieH s 3a/1a4; 3HaKOMCTBO C TTOHSITHSIMHU:
3aKOH OOJIBIIIMX YUCEIT, METO/IbI BLIOOPOYHBIX UCCIICIOBAHUIA,
yMEHUE NPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
YrceN B MPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETb CBOOOIHO ONEPUPOBATH MOHATHAMM: TOUKA, MpsMas,
IJIOCKOCTh, POCTPAHCTBO, OTPE30K, JIy4, INIOCKUH yrod,
JIBYIPaHHBIN YToJl, TpEXTPaHHBIN YroJ, epeceKkaromuecs,
napajuiesIbHbIe U CKPEIIMBAIOIINECS IPSIMbIE, TAPAIIIEIbHOCTD U
HNEePHEHIUKYIAPHOCTD MPSIMBIX U MJIOCKOCTEH, YTOJI MEXTY
MPSIMBIMH, YTOJI MEXKTY MPSIMOH H TIIOCKOCTBIO, YTOJI MEXTY
IUTOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh NMPH PEIICHUH 33124
M3ydeHHBIE (PaKTHl M TEOPEMBI INITAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHUpE; YMEHHE
OTIEpPHPOBATH TOHATHSIMHA: MHOTOTPAaHHHK, CEUCHUE
MHOTOTPaHHUKA, MPAaBUIIbHBIH MHOTOTPAHHHUK, IPH3Ma,
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nupamuza, GUrypa 1 HOBEpXHOCTb BPALLCHUS, LIUIUHIP, KOHYC,
map, cepa, pazBepTKa IOBEPXHOCTH, CEUEHUS KOHYCa U
LWINH/pa, NapajiesIbHble OCH WJIM OCHOBAHUIO, CEYEHHUE 11apa,
IUIOCKOCTB, Kacaromasicst chepsl, HUINHAPA, KOHYCa; YMEHHUE
CTPOUTH CEYCHHE MHOI'OI'paHHMKA, N300pakaTb MHOTOIPaHHUKH,
(Gurypsl 1 TOBEPXHOCTH BpAILEHUS, UX CEYECHUS, B TOM YHCJIIE C
IIOMOIIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSTh CBOMCTBA
reOMETPHUECKUX (PUTYp, CAMOCTOSATENHHO (HOPMYITHUPOBATD
OIpeJIeNIEHUs] U3y4aeMbIX (Uryp, BbIABUraTh IMIIOTE3BI O
CBOWCTBaX M MPU3HAKAX T€OMETPHUECKUX (HUTYpP, 0OOCHOBHIBATD
WIN OIIPOBEpraTh UX; yMEHUE MPOBOAUTH KIACCUPHUKALIMIO
(buryp 1o pa3TUYHBIM PU3HAKAM, BBIITOJIHATH HEOOXOMMBbIE
JIONOJTHUTENbHbIE TOCTPOCHMUS,

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMHU: TUIOIIAAb (DUTYPHI,
00beM (Urypbl, BEIMYMHA yIJIa, PACCTOSTHUE OT TOUYKH J10
IUTOCKOCTH, PACCTOSIHUE MEX/TY MPSIMBIMH, PACCTOSTHUE MEKITY
IUIOCKOCTSIMM, IUIOIIAb C(hepbl, IUIO0IIA/lb TOBEPXHOCTH
NUpaMU/IbI, TPU3MBI, KOHyCa, IWIHHAPA, 00beM Ky0a,
PSMOYTOJIBHOTO Mapajuieenunesia, MupaMubl, IPU3MBL,
IWIMHAPA, KOHYCA, [1apa; YMEHHE HaXOJAUTh OTHOIICHNE
00BbEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOHO OTIEPUPOBATH TOHSATHIMHU: IBIKEHHE,
napansenbHbli IepeHOC, CHMMETPHsI Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, IPeoOpazoBaHue No00us, 1o J00HbIE
(burypsl; yMeHue pacro3HaBaTh paBHbIE U 110/100HbIE GUTYPHIL, B
TOM YHCJI€ B IPUPOJE, UICKYCCTBE, apXUTEKTYpe; yMEHHE
UCIIOJIb30BaTh FT€OMETPUYECKHE OTHOLICHUS, HAXOIUTh
reoMeTpUUYECKre BEIUUNHBI (JUIMHA, YroJl, oAb, 00beM) pu
pelIeHNH 3a1a4 U3 APYrUX YUeOHBIX ITPEIMETOB U U3 peabHON
KHU3HH,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
crcTeMa KOOPJMHAT, BEKTOP, KOOPAWHATHI TOUYKH, KOOPIUHATHI
BEKTOpA, CYMMa BEKTOPOB, TPOU3BECHNE BEKTOPA Ha YUCIIO,
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pa3ioKeHue BEKTopa Mo 0asucy, CKaasipHOE IPOU3BEACHNUE,
BEKTOPHOE IIPOU3BEICHUE, YTOJI MEKIY BEKTOPAMH; YMEHUE
UCIIOJIb30BaTh BEKTOPHBIM U KOOPIUHATHBINA METOJ, ISl PELICHHUS
reOMETPUUECKUX 3314 U 3a/1a4 JPYTruX y4eOHbIX IPEIMETOB;
ONEPUPOBATH MOHITUAMU: MaTpula 2X2 U 3X3, oNpeIeuTelb
MaTpULbl, FEOMETPUUECKUI CMBICII OIIPEIEIUTES;

- YMETb MOJEIINPOBATH PEAJIbHBIE CUTYALINN HA SI3bIKE
MAaTE€MAaTHKH; COCTABJIATH BBIPAKECHHUsI, yDABHEHUs, HEPAaBEHCTBA
Y X CUCTEMBI I10 YCIOBHIO 3aJ]a41, UCCIIE0BATH TIOCTPOCHHBIE
MOJIEJIN C UCTIOJIb30BAHKEM alllapara ajareopsl,
MHTEPIPETUPOBATD ITOIYYEHHBII pe3yJIbTaT; CTPOUTh
MaTEMaTUYECKUE MOJIEIH C IIOMOIIbIO FEOMETPUYECKUX ITOHATUI
Y BEJIMYUH, PEIIATh CBA3AHHbBIE C HUMHU IIPAKTUYECKHE 3a/1a4H;
COCTABJISITh BEPOATHOCTHYIO MOZIENIb U HHTEPIIPETUPOBATH
IIOJIyYEHHBIH PE3yJIbTaT; pellaTh MPUKIAAHbIE 3a1a4U
CpelcTBaMU MaTEMaTUYECKOIO aHAIN3a, B TOM YHUCIIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3HUUECKOr0 XapaKTepa;

- YMEHHE BBIOMPATH MOAXOSAIINN METOT IJIsl pEIICHUS 3a/1a4H;
IIOHMMAHHE 3HaYMMOCTH MaTEMAaTUKH B U3yYEHUU NIPUPOAHBIX U
OOIIECTBEHHBIX MPOLIECCOB U SBJIEHUH; YMEHUE PACTIO3HABATH
IPOSIBJIEHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHHE
MIPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHA POCCUMCKON U
MUPOBOM MaTeMaTU4ECKON HAYKU

OK 02 HUcnonbs3oBath
COBPEMEHHBIE CPENICTBA
MIOMCKA, aHaJIn3a U
MHTEpHpeTanuu
uHpopmanuu, u
MH(pOPMalMOHHbIE
TEXHOJIOTUH IS BBITIOJTHEHUS
3a71a4 NpoQecCuoHaNbHOM
NesITeIbHOCTH

B 00nacTy IEeHHOCTH Hay4YHOTO MO3HAHHUS:
-c(hopMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YpPOBHIO
pa3sBUTHs HaykKM W OOIIECTBEHHON IpaKTHKH,
OCHOBAHHOTO Ha Janore KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOET0 MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpILEHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOU
KYJIbTYPbl KaK CpPEJCTBa B3aUMOJEHUCTBUS MEXITY
JIIOJIbMU U TTI03HAHUSI MUPA;

- yYMETb OINEpPUPOBATh IMOHATUSAMHU: palUOHaJIbHAs (QyHKUHSA,
NIOKa3aTeNbHasI byHKIHA, CTETICHHAs byHKIHS,
norapumuueckas QyHKUMS, TPUTOHOMETPUYECKHE (QYHKIIUH,
oOpaTHble (YHKLUUHU; YMEHHE CTPOUTh TpapUKd H3YYEHHBIX
(GyHKIUH, UCIIONIb30BaTh IpaUKHU MPH HU3YYEHUH IMPOLECCOB U
3aBUCUMOCTEH, MpH pelleHuH 33had M3 JAPYrHX Yy4eOHBIX
MPEeIMETOB U 33/1a4 U3 pPeajbHOM >KU3HH; BbIpaxaTb (hopMylaMu
3aBUCHUMOCTH MEKY BETUUMHAMU;

- YMETh ONEPUPOBATh MOHATHSIMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHUH
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- OCO3HaHHC LI ECHHOCTH HaquOfI JACATCIIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISATH  IPOEKTHYD U
HCCIIEIOBATENBCKYIO JeSITeNIbHOCTD
WHIVBUAYAIBHO U B TPYIITIE.

OBnanenue YHHUBEpCaTbHBIMU yueOHBIMU

MO3HABATEILHBIMU JICHCTBUSMU:

B) paboTa ¢ nHpopMaIuei:

- BIIQJICTh HABBIKAMU MONYYCHHsS] WHDOpMAIMH U3
UCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHLHO
OCYIIECTBIISITh MOWCK, aHAIIN3, CHCTEMAaTH3ALUIO0 H
MHTEPIpETAINI0 HHOOPMAIMK Pa3IMYHBIX BHIIOB U
(dhopM TIpeICTaBICHHUS,

- CO3/1aBaTh TEKCThl B pa3iMuYHBIX (opmarax ¢
y4eTOM Ha3HadeHUs WHGOpMAIMU U IIEJIEBOU
ayJMTOpUHU, BBIOMpAs ONTHUMAJbHYI  (HopMy
MIPEJICTABJICHUS U BU3YyaTH3aIUH;

- OIICHWBaTh JIOCTOBEPHOCTh, JICTUTUMHOCTH
nH(OpMalUK, €€ COOTBETCTBHUE TIPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- WCIOJB30BaTh CpeACTBA WH(POPMAIMOHHBIX H
KOMMYHHMKAITUOHHBIX TEXHOJOTUH B pPEIICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  3aJa4 C  COOJIOJICHHEM
TpeOOBaHUN IPrOHOMHUKHU, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, pecypcocOepexeHus, TMPaBOBBIX U
OTUYECKUX  HOPM, HOPM  HH(POPMAIUOHHOMN
0C30IMacHOCTH;

- BJIQJIETh HAaBBIKAMH PACIIO3HABAHHS W 3allIUTHI
uHpopmanuy, WHPOPMALMOHHON Oe30macHOCTH
JMYHOCTH

U HEpPaBEHCTB, PaBHOCWIBHOCTb YPAaBHEHUH, HEPaBEHCTB U
CUCTEM, paALMOHAJbHBIE, HPpPALMOHAJIBHBIE, I10Ka3aTEJbHBIE,
CTEIIEHHBIE, JorapupmMuyecKue, TPUTOHOMETPUUECKHUE
YpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI; YMETh pPEIlIaTh YPABHEHMUSI,
HEpaBEHCTBA U CHCTEMbl C IOMOILBIO Pa3IMYHBIX IPHUEMOB;
pelars ypaBHEHMs,, HEPABEHCTBA U CHCTEMBbI C IAapaMeETPOM;
IPUMEHSATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMbI [l PEIICHUsS
MaTeMaTHYeCKUX 3a/1a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00JacTell HayKu
Y peajbHOM KU3HU;

- yMeThb CBOOOJHO ONEPHPOBATh TOHATHSIMHU: JIBUKCHHUE,
napajjenbHblii  MEpeHoC, CHUMMETpUs Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHUE 000U, MOAOOHBIE
¢burypsl; yMeTh paclo3HaBaTb paBHbIE U MOAOOHbBIE (UTYPHI, B
TOM 4HCIE B TMPUPOJE, HCKYCCTBE, AaAPXMUTEKTYpE; YMETh
UCMOJIb30BaTh ~ TEOMETPUYECKHE  OTHOILEHUs,  HaXOAWUTh
reOMEeTPUUYECKHE BEIUUMHBI (JUIMHA, YroJl, IIOIa b, 00bEM) IIPU
peLIeHUH 3a7ay U3 JPYTUX Y4eOHbIX MPEIMETOB U U3 peabHON
KU3HH
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[IK 6.2. [LimanupoBaTh
B3aUMO3aMEHSIEMOCTh Y3JI0B
U arperaTon
aBTOTPAHCIIOPTHOT'O CPEICTBA
Y TIOBBIIICHUE UX
3KCIUTyaTallMOHHBIX CBOMCTB.

- BIIJICTh HaBbIKAMU MOJYy4YeHHs] HHOpMALUU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIBLHO
OCYUIECTBJIATh MOUCK, aHAJIN3, CUCTEMATHU3alUI0 U
MHTEPIPETANIO HHOOPMAIMH Pa3IMYHBIX BUOB U
(dbopM mpencTaBiIeHUS;

-- YMETh IIEPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEIeATEIbHOCTH;

- yMETb MHTErpUpOBaTh 3HAHUS U3 Pa3HbIX
MIpeIMETHBIX 00acTel.

- BJIaJACHUEC MCETOJAaMH JOKa3aTCJIbCTB, aJlTOPUTMAaMH PCIICHHUA
3aaad
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2. CTpyKTYypa M coJep:kaHue 0011e00pa3oBaTeIbHO AUCIUNIHHBI

2.1. O6beM AUCHUILINHBI U BUIbI Y4eOHO# paGoThl

Buj yueOHoi padoThl Oobvem 6 uacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 308
B T.4.

OcHoOBHOE cojIep:KaHue 296
BT. U..

TEOpeTHYEeCcKoe 00yUeHne 190
MIPaKTUYECKHUE 3aHATHS 106
N3 Hux

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 58
MPUKJIAJTHOI0 MOYJIAA)

BT. U.:

TeopeTudeckoe o0ydeHue 20
MPAKTUYECKHUE 3aHITUS 36
NuauBuayaabHbId NPOEKT HET
IMpomexxyrounas atrectamus (1 cemecTp — Apyras, 2 ceMecTp — IK3aMeH) 12
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2.2. TemaTHYeCKHUii IJIAH U COJIeP:KAHNE TUCIUITHHBI

Conep:kanue yuyeO0HOro marepuasa (0CHOBHOe 1 podeccHoHAIbHO-

HaumenoBanue pa3aesioB . O0bem ®opmupyembie
" TeM OPHEHTHPOBAHHOE), JIA0OPATOPHbIE U MPAKTHYECKHNE 3aHATHS, NPUKJIATHON 4ACOB KOMITETeRIIH
MOYJIb (IPY HAJTUYHUH)
1 2 3 4
OcCHOBHOE cO/Iep:KaHue
Pazjen 1. [loBTOopeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 16
Tema 1.1 Cojnepxkanue yueOHOro maTepuasa
Lens u 3a1auyM | bazoBble 3HAHUS W yYMEHMS [0 MaTeMaTuke B MpodeccHOHAIbHOM U B
MaTeMaTUKU IIPH | TIOBCETHEBHOM JEATEIHLHOCTH.
OCBOCHUU CIECUMAIBLHOCTH | KoMOMHUPOBAHHOE 3aHATHE 2
Tema 1.2 Copnepxkanne yaeOHOro maTepuaa
Uucna wu  BelyMcieHUs. | JlelicTBUA HAJ MOJOKUTEIBHBIMU U OTPULIATEILHBIME YHCIaMU, OOBIKHOBEHHBIMU U
Bripaxxenus U | JCCSITHYHBIMH TPOOSMHU.
npeoOpa3oBaHus JleiicTBus co cTeneHsMu, (JOpPMYIIbl COKPAIICHHOTO YMHOKEHHS. 2
KomMOuHupoBanHoe 3aHATHE
Tema 1.3. IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaep:KaHue (copep:xaHue
['eomeTpus Ha IIOCKOCTH | MPHUKJIAJTHOTO MOAYJIA)
Buap! miockux Guryp u ux riomiaib.
[IpakTUKO-OpUEHTUPOBAHHBIE 33/1aUM B KypCe€ T€OMETPUU Ha MIOCKOCTH 4 OK-01, OK-02,
IIK 6.2.
IIpakTHueckoe 3aHsiTHE
Tema 1.4 Conepkanne yaeOHOro MaTepuaa
ITponientHeie Beruucaenus | [IpocTeie MpoLEeHTHI, pa3Hble cOCcO0b! MX BbIYUCIeHHsI. CI0XKHbIE POLIEHTHI
[TpakTuueckoe 3aHsITHE 2
Tema 1.5 Conepkanne yaeOHOro MaTepuaa
VYpaBHeHus U HepaBeHCTBA | JInHelHbIe, KBaJIpaTHbIE, TPOOHO-THHEWHbIE YPaBHEHHs U HEPABEHCTBA
[TpakTrueckoe 3aHsTHE 2
Tema 1.6 Coneprkanne yueOHOTro MaTepuaa
Cucrempl ypaBHeHMM H | CriocoOBI pemieHUs] CUCTeM JTMHEHHBIX ypaBHeHHU. [ToHsTus: Marpuna 2x2 u 3x3,
HEPaBEHCTB onpenenutenb Matpuibsl. Meron [Maycca. CucteMbl HENMHEHMHBIX YpaBHEHUHU. 2
CucreMbl HEpaBEHCTB
KomOuHMpoBaHHOE 3aHATHE
Tema 1.7 Coneprkanne yaeOHOro MaTepuasa
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Bxo1HOM KOHTPOJIb

Breruncnennss m mpeoOpa3oBaHus. YpaBHCHHMsI W HEPaBEHCTBA. | eomMeTpus Ha

IJIOCKOCTH 2
KontposbHas pabora
Paznen 2 IlpsiMble M NJIOCKOCTH B MPOCTPAHCTBE 16
Tewma 2.1. Cognepkanue yaeOHOro MaTepuasa
OcHoBHbIE nousaTus | [lpenmer crepeomerpuu. OCHOBHbIE NOHSTHUA (TOYKa, MpsAMas, IUJIOCKOCTb,
CTEpEOMETPUH. npoctpaHcTtBo).  OcCHOBHBIE — akcHMOMBI — cTepeoMeTpuu.  Ilepecekaromuecs, 2
Pacrnionoxkenne mnpsAMBIX M | mapajulelbHble M CKpelMBamomuecs mpsmble. [Ipu3Hak W CBOWCTBO
IJIOCKOCTEH cKpeuBaromuxcs npsiMbix. OCHOBHbIE IPOCTPAHCTBEHHBIE (PUTYPBI.
KomMOuHupoBaHHOe 3aHATHE
Tema 2.2. CopepxaHue yueOHOro Marepuaia
[MapamnensHocts npsAMeIX, | [lapamiensHele npsimas M miockocTs. Omnpexpenenue. Ilpusnak. CpoifctBa (cC
npsMOM M IUIOCKOCTH, | JoKazarenbcTBOM). IlapamnensHble miuockoctu. Onpenenenue. [Tpusnak. CBoiicTBa
IUIOCKOCTEH (¢ nmokazarenbcTBOM). Terpa’np u ero nsnemeHThl. Ilapamnenenumen u ero
asieMeHThl. CBOICTBA MPOTUBOMOJIOKHBIX IPaHEN U AUAaroHajell napajuieaenunesa. 4
IToctpoenue ceuenuii. Pemenue 3anau.
KomMmOuHupoBanHoOe 3aHATHE
Tema 2.3. Copepxanue yueOHOro Marepuala
[lepnenuKyISIpHOCTD Ilepnengukynsipusle npsmsle. llapamnensHbie npsMble, NEPHECHAMKYJAPHBIE K OK-01, OK-02,
IPSMBIX, IPSIMOM U IIOCKOCTH.  IIpu3HaK  NEpHEeHAMKYIAPHOCTH  NPSAMOM M IUIOCKOCTH. 1K 6.2.
IJIOCKOCTH, MJIOCKOCTEN Joka3zatenbctBo. Ilepnenaukynsip U HakiaoHHas. lleprneHauKyIspHbIE TIOCKOCTH.
[Tpu3Hak nepneHIuKyJIIpHOCTH III0CKOCTEN. [loka3zaTenbeTBo.
Paccrostnus B mpocTpaHcTBe 2
KomOuHupoBaHHoOe 3aHsATHE
Tema 2.4. Coneprxanue yueOHOTo MaTepuana
Teopema 0 Tpex v
MepICHIMKYIAPaX Teopema o Tpex neprneHAuKyJsApax. Jloka3areabCTBO. YTosl MEXIy HpsIMOW U )
IJIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTSIMHU
KomOuHnpoBaHHOE 3aHATHE
Tema 2.5. IIpojeccrnoHaIbLHO-OPHEHTHUPOBAHHOE coJeprKaHue (conepxanue
[TapannensHele, MPHUKJIATHOTO MOYJIsI)
NEPIEHIUKYIIPHBIE, AkcuoMbl  crepeoMeTpud. llepneHAuKynsSpHOCTE NpSAMOM UM IUIOCKOCTH,
CKPEIIMBAIOIINECS IPAMBIE | MAPAIIICITBHOCTh JBYX MPSIMBIX, MEePIEeHIUKYISIPHBIX IUIOCKOCTH, 4

NEPHNCHAUKYJIAPHOCTD ILIOCKOCTEH

IIpakTHueckoe 3aHsTHE
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Tema 2.6.
Pewmenne 3anau. IIpsmelie u

Coneprkanne yueOHOTO MaTepuraa

Pacnonokenne mpsMbIX U IUIOCKOCTEH B IpOCTpaHcTBE. llepneHaukyiIsspHOCTs U

IJIOCKOCTH B | IapaJIJICJIBHOCTD NMPSAMBIX U INIOCKOCTeH. CKpenBaronIecs npsiMble
MIPOCTPAHCTBE KonrposnbHas pabora 2
Pasjnen 3. KoopauHaTrsl 1 BEKTOPBI 16
Tema 3.1 Cojnepxkanue yaeOHOro maTepuasa
JlekapTOBbI KOOPAMHATHI B | JlekapTOBbI KOOPAMHATHI B TpocTpaHcTBe. [Ipocteiilme 3agadn B KOOPIMHATAX.
npocrpancTse. Paccrosnue | PaccrosiHue MexXIly TByMs TOUKaMH, KOOPAMHATHI CEPEIUHBI OTPE3Ka 4
MOMILY  ABYMA  TOTKAMH. Kom0unupoBaHHOE 3aHATHE
Koopaunatrsl  cepenuHbI
oTpe3Ka
Tema 3.2 Copnepxkanne yaeOHOro maTepuana
Bekropel B ipoctpancTse. | Bektopel B mpoctpancTtBe. CIOXEHHE W BBHIUMTAHHE BEKTOPOB. Y MHOMKEHHE
Yron MexIy BEKTOpaMH. | BeKTOpa Ha yucio. KomrmuianapHsie BeKTOpbl. CKalsipHOE POU3BEACHUE BEKTOPOB.
CkansapHoe mnpousseneHue | Pa3nokeHue BEKTOpa Mo TpeM HEKOMILIaHAPHBIM BekTopaM. KoopauHatel BekTopa,
BEKTOPOB CKaJISIPHOE NPOU3BEACHHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXY BEKTOPAMHM, YroJjl 6
MEXy MPSIMON M IJIOCKOCTBIO, YTOJI MEKY IUNIOCKOCTSIMHU. Y pPaBHEHUE INIOCKOCTH.
I'eomeTpuyeckuii CMbICT ONPEACTUTENS 2X2
KoMOHHUPOBAHHOE 3aHATHE OK-01, OK-02,
Tema 3.3 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJaeprKaHue (conepxanue K 6.2
[IpaxTuko- NPUKJIAJHOT0 MOAYJISA)
OpUEHTHPOBaHHbIE 3agauM | KoopanHaTHas MIOCKOCTh. BbruncieHne paccTOSHUM M IJIOLAAEH Ha IUIOCKOCTH.
Ha KoopauHaTHOM | KonmuecTBeHHBIE pacyeThl 4
IJIOCKOCTH ITpakTHyeckoe 3aHATHE
Tema 3.4 Conepkanne yaeOHOro MaTepuaa
Pemenue 3a1a4. | JlekapToBBI KOOPAMHATHI B MpocTpaHcTBe. BekTopsl B mpocTpancTBe. ClaoxeHue u
KoopaunaTsl 1 BEKTOpHI BbIUWTAaHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uuciio. KoMIiaHapHble BEKTOPBI.
CkansipHOE  TNIpOM3BEACHHE  BEKTOpOB. PasmokeHme  BekTopa IO  TpeM
HEKOMILJIaHApHBIM BeKkTopaMm. [Ipocteiimme 3amaun B KoopauHatax. KoopauHaTel
BEKTOPA, PACCTOSIHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
MPOU3BEIEHNE BEKTOPOB B KOOpAMHATAX, YroJd MEXAY BEKTOpaMH, YToJl MeEXIy 2
IPSIMOM M TNIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMHU
KonrpomnsHas padora
Pazgen 4. OcHoBbl TpuroHomerpun. Tpuronomerpuueckue pyHKIUH 30 OK-01, OK-02,
Tema 4.1 Copneprkanue yueOHOTro MaTepuaa K 6.2,
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Tpuronomerpuyeckue
(GyHKIMH  TTPOU3BOJIHOTO
yria, yucia. Paguannas u
rpagycHas Mepa yria

Pannannas mepa yria. [ToBopoT TOYkH BOKpYr Hadasa KoopauHart. OnpeneneHue
CHUHYCa, KOCMHYCa, TAHI'€HCAa U KOTAHI'€HCA. 3HAKU CHHYCA, KOCHHYCa, TaHIeHca U
KOTaHTe€HCa M0 YEeTBEPTSAM. 3aBUCUMOCTh MEXy CUHYCOM, KOCHHYCOM, TAHT€HCOM
Y KOTAaHT'€HCOM OJHOI'0 ¥ TOT'0 )K€ yria

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 4.2

OcHOBHbIE
TPUTOHOMETPUUECKHE
TO>KJIECTBA.

DopMyIIbl IPUBEICHUS

Cojnepxkanue yaeOHOro maTepuasa

Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC YIJIOB O
U - o.. POpMyIIbl IPUBEICHUS

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMBl U pa3HOCTH JIBYX
YIJIOB

Cunyc u KOCHUHYC
NBOMHOTO yria. ®opmyiibl
MIOJIOBUHHOTO yTJIa

Copepxanue yueOHOro MaTepuala

Cymma u pasHocTh cuHycoB. CyMMa U pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiHOro yrma. @®opmynsl  mojoBMHHOTO yria. IlpeoOpa3zoBaHust CyMMBI
TPUTOHOMETPUYECKUX (YHKIUN B IPOU3BEACHUE U IPOU3BENEHUS B CyMMY.
BelpakeHne TpUrOHOMETpUYECKMX (YHKIMH dYepe3 TaHIeHC IOJOBUHHOTO
aprymenTa. [IpeobpazoBanus NpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 4.4 Copnepxkanue yaeOHOro MaTepuana

@yHKuMM, HX CBOWCTBA. | O0NACTh OMpelelieHHs U MHOXKECTBO 3HaueHHH (QyHKIuA. YETHOCTh, HEYETHOCTD,
Crioco0bl 3aaHus | nepuoaAnYHOCTh QyHKIMHA. CriocoObl 3a1aHust QyHKIHIMA

GyHKUMI KoMOMHHPOBAHHOE 3aHATHE

Tema 4.5 CopepxaHue yueOHOro MaTepuala

Tpuronomerpuyeckue O6nacth ompeneneHruss U MHOXKECTBO 3HAYEHUW TPUTOHOMETPUUYECKUX (PYHKITUH.

¢GbyHKIMH, UX CBOICTBa U
rpaduxu

YéTHOCTh, HEYETHOCTD, NEPUOTUYHOCTD TPUTOHOMETpUYeCKHX (pyHKIMH. CBOMCTBA
U rpaduku QyHKIUH Y = COS X, Y =Sin X, y =tg X, Y = ctg X.

KoMOunmnpoBanHoe 3aHsTHe.

Tema 4.6 Copneprkanue yueOHOTro MaTepuaa

[TpeoGpazoBanue Cxartue 1 pacTshkeHHe rpaiKoB TPUTOHOMETPUYECKUX (YHKINH.

rpauKoB ITpeobpazoBanue rpad)uKOB TPUTOHOMETPUUECKUX (PYHKIIMIMA

TPUTOHOMETPUYECKUX [IpakTnueckoe 3ausTHE

byHKIUH

Tema 4.7 IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJeprKaHue (conepxanue
Onucanue MPHUKJIATHOTO MOAYJIs1)

MIPOU3BO/ICTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUYECKHUX (GYHKUMH B HpOoQecCHOHATbHBIX

mponeccoB C€ IIOMOUIBIO

3aja4ax
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rpadukoB GyHKIII

IIpakTueckoe 3aHsTHE

Tema 4.8 Cojnepxkanue yueOHOro maTepuasa

Oo6parnblie OO6parnbie Tpuronomerpudeckue GyHkuu. Mx cBoiicTBa u rpaduku

TPUTOHOMETPUUECKHE 2

byHKIMH KombunupoBanHnoe 3ansitue

Tema 4.9 Cojneprkanue yueOHOro maTepuasa

Tpuronomerpuyeckue VYpaBHeHre COS X = a. YpaBHeHue Sin X = a. YpaBHenme tg X = a, ctg X = a.

YpaBHEHHUS U HEPABEHCTBa | PemieHre TPUrOHOMETPUYECKUX YPABHEHUN OCHOBHBIX THIIOB: IIPOCTEUINHE
TPUTOHOMETPUYECKHE YpaBHEHHs, CBOJAILIMECS K KBaJpaTHBIM, pelIacMbie 4
pa3I0KEHUEM Ha MHOXKUTEIH, OTHOPOHBIE.
[Tpocreiimye TpUroHOMETpUUYECKUE HEPABEHCTBA
KomMOunnpoBanHoe 3aHsTHE.

Tema 4.10 CopepxaHnue yueOHOro Marepuala

Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHHI 2

TPUTOHOMETPUYECKHX KoMOuHMpOBaHHOE 3aHATHE

ypaBHEHUH

Tema 4.11 Copnepxkanne yaeOHOro maTepuaa

Pemenne 3amad. ocHOBEHI | [IpeoOpa3zoBanue TPUTOHOMETPHUECKUX BBIPAXKCHHIA. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPaBHEHHM M HEPaBEHCTB B TOM YHCJIE C HCIOJIb30BAHHUEM 2

Tpuronomerpuueckue CBOWCTB ()YHKLIHUH.

byHKITIU KoHnTponbHas pabora

Pa3znen 5. Kommiekcunie yuciia 8

Tema 5.1 Conepkanne yaeOHOro MaTepuaa

KommuiekcHsle uncna [TonsiTne koMmIuiekcHOro 4ucia. CoONpsyKEHHbIE KOMIUIEKCHBIE YHMCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uucia. @opma 3amMcu KOMIUIEKCHOTO  4YHclia 4
(reomeTpuyeckas, TpUTOHOMETpHUecKas, aiureOpandeckas). Apudmerndeckue
JIENCTBUS C KOMIJIEKCHBIMM YUCIIaMU
KombGuanpoBaHHOE 3aHATHE

Tema 5.2 CopepxaHue yaeOHOTo MaTepuala

[Ipumenenue BeimosHeHne  pacyeToB C  MOMONIBIO  KOMIUIEKCHBIX — umcen. [Ipumepsl

KOMIUIEKCHBIX YHCEN MCTIOJIb30BaHMsI KOMIUIEKCHBIX YHCEI 4
IIpakTHueckoe 3aHsTHE

Pasmen 6. IlpousBognas 30

GbyHKIIUY, ee TPUMEHEHNE

OK-01, OK-02,
K 6.2.
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Tema 6.1
IlonsaTne  TPOU3BOAHOMN.
®opMynel M IpaBuia

Coneprkanne yueOHOTO MaTepuraa

Omnpeznenenne 4MUCIOBOM MOCIETOBATEIBHOCTH U CIIOCOOBI ee 3amanus. CBoiicTBa
YHUCIIOBBIX IMOciefoBareabHocTell. Onpenenenue mpenena IMOCIeI0BaTeIbHOCTH.

g depeHIMPOBAHUS Breruncnenne — mpemenoB  mocienoBarenbHocTed.  [Ipemen  GyHKmuM - Ha
6eckoneunoctu. [lpenen pynkuuu B Touke. [Ipupaienue aprymenta. [Ipupaiienue
¢ynkumu. 3amaud, NPUBOIAIIME K TOHATHIO MPOW3BOAHOW. Ompenenenue
MIPOU3BOAHON. AJITOPUTM OTBICKAHUS TPOU3BOAHOM
KombOununpoBanHnoe 3ansitue

Tema 6.2 Cogneprkanue yaeOHOro MaTepuasia

IIpousBonHbIe cymmel, | @opmyisl quddepennmponanus. [pasmia nuddepennunpoBanus

Pa3sHOCTH  IIPOU3BCACHUS,
YaCTHOTI'O

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 6.3

[IpousBoaHbIE
TPUTOHOMETPHUICCKUX
¢bynkuuid.  IIpomsBognas
CIIOKHOU (DYHKIIUU

Copepxanue yueOHOro Marepuala

Omnpenenenue cioxHod QyHkuuu. IIpon3BoaHas TPUrOHOMETPUUYECKUX (DYHKIUH.
ITpon3BoiHas CI0KHOU (PYHKLIUU

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 6.4

ITonstue 0
HETIPEPBHIBHOCTU (PYHKITUU.
Merox nHTEpBaANIOB

Coneprxkanue yaeOHOro MaTepuasa

[lonsartue wuHempepwiBHON ¢yHKIMU. CBoiicTBa HempepbiBHON ¢QyHKInU. CBS3b
MEXy HEIPEPhIBHOCTHIO U JU(PHEpEeHIIMPYEMOCTRIO (QYHKIIMU B TOUKE. AJIITOPUTM
pelIeHNs HEpaBeHCTB METO10M UHTEPBAJIOB

KomOunnpoBanHoe 3aHsTHE

Tema 6.5 Copneprkanue yueOHOTro MaTepuaa
I'eomerpruecknii u | ['eomeTpruyeckuii CMBICI MNPOU3BOJHOW (YHKIMM — YIIIOBOM KO3 UIIMEHT
¢buznueckuit CMBICII | KacaTeIbHON K Tpaduky (YHKIHMH B TOYKe. YpaBHEHHE KacaTeIbHON K rpaduky
IIPOU3BOIHOM GyHKIMU. AJITOPUTM COCTaBICHHUS YpaBHEHMsI KacaTeabHOW K rpaduky (yHKIUU
y=f(x)
KoMmOnHUpOBaHHOE 3aHATHE
Tema 6.6 Coneprkanue yueOHOTro MaTepuaa
Puznueckuit cMbICH | Ou3nyeckuil (MeXaHWYecKUi) CMBICT MPOU3BOJHOM — MIHOBEHHAash CKOpPOCTh B
MIPOU3BOAHOMN B | MoMeHT Bpemenu t: vV = S’ (1)
po(ecCHOHANTLHBIX [IpakTnueckoe 3anarue
3ajavax
Tema 6.7 Coneprkanue yaeOHOro MaTepuasia
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MOHOTOHHOCTh (PYHKITHH.
Touku 3KCTpEMyMa

Bo3pacranne u yObiBaHWe (GyHKIIUHM, COOTBETCTBHE BO3pAcCTaHUs U YOBIBaHUS
¢yHkuuMu 3HaKy mOpou3BoAHON. I[loHATHE TNPOM3BOAHON BBICIIETO IMOPSIKA,

COOTBETCTBHUE 3HaKa BTOPOW MPOU3BOJHON BBIMYKIOCTU (BOTHYTOCTH) (PYHKIIMHU Ha 4
oTpe3ke. 3amaud Ha MAaKCUMyM W MUHUMYM. [TOHSTHE acHMMTOTHI, CIIOCOOBI HX
onpezeneHus. AITOPUTM HccienoBaHusl (YHKIUU U MOCTpOeHHs ee Tpaduka ¢
MOMOIIBIO TPOM3BOIHOMN. JIpoOHO-NTMHeHas GyHKIUS
Komb6unupoBanHoe 3aHarue
Tema 6.8 Copepxanue yaeOHOTO MaTepralia
WccnenoBanue GyHKIui u
OCTpOEHHE rPadHKOB Hccnenoanve pyHKIIMM HA MOHOTOHHOCTH U TTIOCTPOCHHE TPa(UKOB. 2
Kom0uHupoBaHHoe 3aHATHE
Tema 6.9 Hambosbmee u | Conmepikanue yaeOHOTO MaTepuaia
HauMEHBIIICe 3Hauenus | HaxoxaeHne HamOONbIIEr0o M HAMMEHBIIEro 3HAaYeHWil (YHKIUH, MOCTpOEHUE
byHKIIUN rpad)MKOB MHOTOYWICHOB C MCIIOJIH30BAHMEM allllapaTa MaTEMATHYECKOTO aHaIN3a 2
KombOunnpoBanHoe 3aHaTue
Tema 6.10 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiep:kaHue (conep:xanue
Haxoxnenue NPHUKJIATHOTO MOTYJIsA)
ONTUMAJILHOrO pesynbTara | HanMenslee u HanOopliee 3HaYeHHE QyHKINN 4
C IOMOILBIO IPOU3BOAHOM | [IpakTHYeECKOE 3aHATHE
B ITPAKTUYECKHX 3a7a9ax
Tema 6.11 CopepxaHue yueOHOro MaTepuala
Pemenne 3ama4. | @opmynbl U npaBuia quddepenupoBanus. Mcenenopanue GyHKIUN ¢ MOMOIIBIO
[TpousBoaHas GpyHKIMH, €€ | mpou3BoaHON. Hanbosbliiee 1 HaUMeHbIIee 3HaAYCHUS DYHKIIUU 2
MIpUMEHEHNE KonTponbHas pabota
Pa3nes 7. MHOTOTrpaHHHKH M TeJIa BpalleHUs! 38
Tema 7.1 CopepxaHue yaeOHOro MaTepuala
Bepmunsl, peOpa, rpanu | [lonstue MHoOrorpaHHuka. Ero sieMeHThl: BepiiuHbl, pebpa, rpaHu. JuaroHaib.
MHOTOTpaHHHUKA Ceuenue. BoImykiible 1 HEBBITYKJIbIE MHOTOTPAHHUKH
KoMOMHMPOBAHHOE 3aHSATHE 2
OK-01, OK-02,
Tema 7.2 CopepxaHue yaeOHOTo MaTepualia K 6.2.
[Tpusma, ee | [lonsarue mpusmel. Ee ocHoBaHusi u 60koBBIe TpaHu. Beicota mpusmel. [Ipsmas u
COCTaBJIAIONIME, CEYEHME. | HaKiIoHHas npusma. [IpaBunbHas npusma. Ee ceuenne
[lpsmas w  mnpaBunbHasg | KOMOMHUPOBAHHOE 3aHATHE 2
TIPU3MBI
Tema 7.3 Coneprxkanne yaeOHOro MaTepuasia
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[Tapannenenunen, KyO.

[Tapannenenumnes, CBOWCTBA MPSIMOYTOJBRHOTO Tapauienenunena, kyo. Ceuenue

Ceuenue KyOa, | Ky0a, mapajienenurneaa

napajuiefienunena Komb6unupoBanHoe 3anarue

Tema 7.4 Cojneprxkanue yueOHOro maTepuasa

[Mupamuna, ee | [lupamuna u ee osnemeHTsl. Ceuenue nupamuisl. [lpaBunbHas mDUpaMuaa.

COCTaBJISIIOIIME, CEYCHHE.
[IpaBunbHass  mUpaMuna.
YceueHHas nupamuaa

YcedeHHas nupamuaa

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 7.5

CopepxaHnue yueOHOro Marepuala

bokoBas u nonnas | [Tnomniags O0OKOBOHM M MOJHON MOBEPXHOCTH NMPHU3MBI, TUPAMHUIBI

MIOBEPXHOCTh npu3mbl, | KomOMHUpPOBaHHOE 3aHATHE

M PAMMUIbI

Tema 7.6 Copepxanue yueOHOro Marepuala

Cummetpust B KyOe, | CHMMETpHSI OTHOCHTEJIbHO TOYKH, NPSIMOM, IUTOCKOCTH. CHMMETpUs B KyoOe,
napajulejienunese, napajuiejenunese, npusmMe, IUupamuIe

npu3Me, NupaMue KombOunnpoBanHoe 3aHaTue

Tema 7.7 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

[Ipumepsl cuMMeETpHii B
npodeccun

NPHUKJIAJTHOT0 MOXYJIA)

CumMeTpus B IpUpOJIE, ApXUTEKTYPE, TEXHUKE, B OBITY

HpaKTI/IquKOC 3aHATUC

Tema 7.8 Conepxkanne yaeOHOro MaTepuaa

ITpaBunbHBIE [TonsTHE MpaBWIEHOTO MHOTOTpaHHKNKA. CBONCTBA MPABUIILHBIX MHOTOTPaHHUKOB
MHOTOTPaHHHKH, uXx | [IpakTuyeckoe 3aHsTHE

CBOHCTBaA

Tema 7.9 Copneprkanue yueOHOTo MaTepuaa

Hununnp, ero | [lununnp u ero snementsl. CeueHne MWIMHPA (MapaielbHOE OCHOBAHUIO U OCH).
cocraisitome. Ceuenue | PasBepTka nuiauHapa

HWINHAPA KomOnHMpoBaHHOE 3aHATHE

Tema 7.10 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE cojiepiKaHue (conepxanue
Konyc, €ro | NPMKJIAIHOI0 MOAYJIsI)

cocrapistone. CedeHue
KOHYca

Konyc u ero »snementsl. CeueHue KoHyca (HapajuleIbHOE OCHOBAaHUIO H
POXOJAIIee Yepe3 BepIINHY), KOHHYecKne ceueHus. PazpepTka KoHyca

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 7.11

Coneprkanne yaeOHOro MaTepuasa
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VY ceueHHblIi KOHYC. | YcedeHHBIN KOHYC. Ero 0Opasyromias u BeicoTa. CeueHne yCeueHHOro0 KOHYca
Ceuenue yceueHHOro | KomOMHUpOBaHHOE 3aHSATHE 2
KOHYca
Tema 7.12 Cojnepxkanue yueOHOro maTepuasa
[lap u cdhepa, ux ceuenuss | lllap u cdepa. Bzaumuoe pacronoxenue chepsl u mmiockoctd. CeueHue miapa,
chepsl 2
Komb6unupoBanHoe 3aHatue
Tema 7.13 Cojneprxkanue yueOHOro maTepuasa
[Tonarue 06 obowveme Tena. | [Toustue 00 oO0veme Tema. OObeM Kyba M MPSIMOYTOJNLHOTO MapasuieienuIe/a.
OTtHoleHue 0o0beMoB | OObeM  mpusMmbl  u  HwiIHHApa. OTHOHmIEHHE O00BEMOB  MOJOOHBIX — TEIL 2
MOI00OHBIX TEJ ["eomeTpryecKuil CMBICT ONMpeNenuTens 3-To NopsaKa
KombOunnpoBanHoe 3aHaTue
Tema 7.14 Conepxkanue yaeOHOro MaTepuaa
Obremel v INOMRAMM | o6y empr nupaMusl 1 koHyca. O6beM mapa. [lnomany moBepxHoOCTeil Tel 2
MIOBEPXHOCTEH Tel
KomMbuHupoBanHoe 3aHsTue
Tema 7.15 Copepxanue yueOHOro Marepuala
KombOunanmu KomOunanmm reoMmeTpruieckux Tei
MHOIOIPDaHHMKOB U Tel | [IpakTHuecKoe 3aHsATHE 2
BpAaICHHS
Tema 7.16 CopepxaHue yueOHOro MaTepuala
I'eomeTpuueckue Hcnonp3oBanne KOMOMHAIMN MHOTOTPAHHUKOB W TEJ BpAIICHHS B MPAKTUKO-
KOMOHMHAIIMY Ha IPAKTUKE | OPMEHTHPOBAHHBIX 3a/jauax
[IpakTrueckoe 3aHsITHE 2
Tema 7.17 Copnepkanne yaeOHOro MaTepuaa
Pemmenune 3a1a4. | OOBbeMbI U IUIOMIAM TOBEPXHOCTH MHOTOIPAaHHUKOB U T€JI BpaIlleHUs!
Mmuororpanaukn  u  Tena | [ipomexyTouyHasi arrectanusi B popme apyrasi 2
BpallleHUs
Pa3nen 8. [lepBooOpa3Hnasi pyHKIMH, ee MPUMEHEHUE 14
Tema 8.1 Conepkanne yaeOHOro MaTepuaa
[TepBooOpa3Has (QyHKUMH. | 3amauya O BOCCTAHOBJICHHH 3aKOHA JBHXKCHHS MO M3BECTHOW ckopocTH. [loHsTHE OK-01, OK-02,
[TpaBwita HAXOXX/JCHUA | nHTerpupoBaHus. O3HAKOMJICHHE C TIOHSTHEM HHTETrpalla W IepBOOOpa3sHON JUIs K 6.2.
NepBOOOPA3HBIX ¢ynkuu y=f(X). Pemenne 3amau Ha CBsI3b NEpBOOOPA3HOW M €€ MPOU3BOIHOIN,
BBIYHCIICHHE TEPBOOOpa3HON s jaHHOM ¢yHKimu. Tabmuma dopMyn s
HaXOXKJCHUs NepBO0OpasHbIX. M3yueHue npaBuiia BEIYUCICHHS IEPBOOOPA3HOM 2
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KoMOnHMpOBaHHOE 3aHATHE

Tema 8.2 Cojnepxkanue yueOHOro maTepuasa

[Inomans KpUBOJIMHEWHOW | 3amaun, MPUBOASAIINE K TIOHSATHIO OINPEICIICHHOrO WHTErpajia — O BBIYMCICHUH

Tpalenuu. @opmyia | UIOIAAX  KPUBOJIMHEWHOW Tpameuud, O TMepeMelieHnd Touyku. [loHsTue

HrroTona — Jleibuuia OnpeAcsiEHHOTO  HHTerpala. l'eomerpuueckuid u  (GU3NYECKUN  CMBICTT
omnpenenenHoro naterpaia. @opmyna Hetotona— JleitOnua 2
Komb6unupoBanHoe 3aHarue

Tema 8.3 Cogneprkanue yaeOHOro MaTepuasia

Heonpenenennslii u | [loHsiTHE HEONPEEIEHHOT0 NHTErpajla

ONpEIC/ICHHBIN HHTErpaibl | KoMOMHUPOBAaHHOE 3aHATHE 2

Tema 8.4 Copnepxkanne yaeOHOro mMaTepuaa

[TonsTue 00 | 'eomMeTpHYECKHil CMBICIT ONPEACICHHOIO HHTErpaia

OMNpE/CIICHHOM HHTEerpane | KoMmOMHUpOBaHHOE 3aHATHE 2

KaK 101 a1

KPHUBOJIMHEHHOHN Tpanenyuu

Tema 8.5 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaep:KaHue (copep:xaHue

OnpeneneHHblil WHTErpal | HPUKJIATHOTO MOTYJIsI)

B JKU3HU I'eomerpuueckuil cmbica omnpeneneHHoro wuHrerpana. Popmyna HeroToHa -
JleitOuuna.
Pemenue 3a1ay Ha NpUMEHEHHE UHTErpaja A BbIYUCIEHHUs (U3NUYECKUX BEIIMYUH
¥ TUTOMIaJIeH 4
[IpakTrueckoe 3aHsTHE

Tema 8.6 CopepxaHue yaeOHOro MaTepuala

Pemenne 3ana4. | [lepBooOpasHas ¢pynkimu. [IpaBuna HaxoxaeHus nepBoodbpaszHbix. Ee npumenenue

Ilepsoobpasnas ¢ynkumy, | KontponsHas padora 2

ee NpUMEHEHNe

Pazgen 9. Crenenu u kopuu. CrenenHasi pyHKuus 12

Tema 9.1 Conepxkanne yaeOHOro MaTepuasa

Crenennas ¢yHnkuus, ee | [Toasrue KOpHsI N-OM CTENEHU U3 ACHUCTBUTEINBHOTO yuciaa. OyHKIMU y = I{& nux

CBOUCTBA cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-OM CTENEHU OK-01, OK-02,
KomOuHupoBaHHoe 3aHsTHE 2 K 6.2.

Tema 9.2 Coneprkanne yaeOHOro MaTepuasa

ITpeoOpa3oBanue [IpeoOpaszoBaHue UppalMOHAIBLHBIX BBIPAKCHHHA

BBIPOKEHUN € KOPHAMU N- | KOMOMHUPOBAHHOE 3aHSTHE 2

OU cTeneHun
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Tema 9.3

Coneprkanne yueOHOTO MaTepuraa

CpoiictBa  creneHun ¢ | [loHsiTue cTeneHH ¢ JIHOOBIM palMOHANIBHBIM MoKaszateneM. CTeneHHbIe (QYHKIUH,
palOHaIbHBIM U | UX CBOWCTBA U rpaduku
JNEHCTBUTEIILHBIM Kom0unupoBaHHoe 3aHATHE 2
IIOKa3aTeIsIMU
Tema 9.4 Cojnepxkanue yueOHOro maTepuasa
Pemenue PaBHOCWIIBHOCTh MppalMOHAIBHBIX YPAaBHEHHH M HEPAaBEHCTB. MeTonbl HX
UppalMOHATIBHBIX peuieHus. Penienne nppalmoHaabHbIX YpaBHEHUI U HEPABEHCTB
ypaBHEHUH U HEPABEHCTB | KoMOMHHMPOBAHHOE 3aHATHE 4
Tema 9.5 Cojneprkanue yueOHOro maTepuasa
Crenenun u KOpHHU. | Omnpenenenne creneHHoW ¢yHkuuu. lMcrnonb3oBaHue ee CBOMCTB NpU PEIICHUU
Crenennast GyHKIUSA YpaBHEHUI U HEPABEHCTB 2
KonrposbHas pabora
Paznen 10. [loka3aTrenbHas GyHKIUSA 14
Tema 10.1 Copepxanue yueOHOro MaTepuala
IToxaszatenpHas ¢ynkuus, | CrenmeHb ¢ OPOU3BOJBHBIM  JICHCTBUTENBHBIM — MOKa3ateneM. OmnpereneHue
ee CBOMCTBA noKa3aTteabHON (PyHKIMH, ee CBOWCTBA W rpaduk. 3HAKOMCTBO C MPHUMEHEHHEM
nokaszarenabHON (yHKIMU. PemeHue nokasaTenbHbIX ypaBHEHUH (DYHKIIMOHAJIBHO-
rpa)HueCKHUM METOIOM 4
KomOuHupoBaHHoOe 3aHsATHE
Tema 10.2 Conepxkanne yaeOHOro MaTepuaa
Pemrenne mnokxasarenbHbIX | PemieHne Moka3aTeNbHBIX ypaBHEHHWH METOJOM YpaBHHMBaHUS —IOKa3aTeneid, OK-01. OK-02
YPaBHEHMH M HEPABEHCTB | METOJIOM BBEIICHHS HOBOH NMEPEMEHHOU, (PYHKIHMOHAIBHO-TPAUIECKUM METOIOM. HK’6 5 '
Penienne nokasareabHbIX HEPABEHCTB 4 =
IIpakTHueckoe 3aHsTHE
Tema 10.3 CopepxaHue yueOHOro MaTepuala
Cucrembl NOKa3aTeNbHBIX | PellieHne cucTeM MoKa3aTeNbHbIX YPaBHEHUI
ypaBHEHUH Komb6uHnpoBaHHoe 3aHaTHE 4
Tema 10.4 CopepxaHue yaeOHOTo MaTepuala
Pemenne 3a1a4. | Pemenne mnoka3aTenpHBIX YpPaBHEHMM METOJOM YpAaBHUBAaHHs IIOKa3aTesed |
[TokazarenpHas QyHKIUS | METOJOM BBEJCHUsI HOBOUW MEPEMEHHOI. PellieHne moka3aTeabHbIX HEPABESHCTB
KonrponbHas pabora 2
Pazgen 11. Jlorapudgmsl. Jlorapupmuyeckasi GyHKUus 26 OK-01. OK-02
Tema 11.1 CopepxaHue yaeOHOT0 MaTepralia HK’ 6.2 ’
Jlorapudm yucna. | Jlorapudwm uncna. JlecaTHIHBINA U HATYpaTbHBIHN JIOTApU(PMBI, YUCIIO € o
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Hecatudnsiit u | KomOuaMpoBaHHOE 3aHATHE

HATYpaJIbHBIN JOTapu(MBI, 4

YHCIIO €

Tema 11.2 Cojnepxkanue yueOHOro maTepuasa

CpoiictBa  norapudmos. | CpoiictBa jorapudmos. Oneparus JjorapupMUPOBAHHUS.

Onepanus KomOunmpoBanHoe 3aHstue 4

Jorapu(MUpOBaHUS

Tema 11.3 Cojneprkanue yueOHOro maTepuasa

Jlorapudmuaeckas Jlorapudmuueckas GyHKIHS ¥ €€ CBOWCTBA

¢byHKLUs, ee CBOWCTBA Kom0OuHMpoBaHHOE 3aHATHE 4

Tema 11.4 Cogepxanue yueOHOTro MaTepuala

Pemerne [Tonste mnorapudmuueckoro ypaBHeHus. Omnepauus MNOTeHIHpPOBaHUS. Tpu

HOFaqu)MUH%CKHX OCHOBHBIX METOJ[a pEeIIeHHs JIorapu(MUYECKUX YpaBHEHHIA: (DYHKIIMOHAIBHO-

YPABHCHUM M HCPABCHCTB | 1) hyqeckmii, MeTOX MOTCHIMPOBAHHS, METOX BBEICHHS HOBOH IIEPEMEHHOIL.
Jlorapugmuueckue HepaBeHCTBA 6
KombOunnpoBanHoe 3aHatue

Tema 11.5 Copnepxkanne yaeOHOro maTepuana

Cuctemsl ANTOPUTM pEIICHUs CUCTEMBbl ypaBHEHHH. PaBHOCHIBHOCTH JOTapupMHUECKUX

JorapupMHUIECKUX ypaBHEHU U HEPABEHCTB

ypaBHEHUH Komb6uHnpoBaHHOe 3aHATHE 2

Tema 11.6 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojiepiKaHue (conepxanue

Jlorapudmsl B mpupoae U | NPUKJIATHOTO MOTYJISA)

TEXHUKE [lpumenenne norapudma. Jlorapupmuueckas cnupaiab, B mpupoje. Ee
MaTeMaTHYeCKHEe CBONCTBA 4
[TpakTHyeckoe 3aHsTHE

Tema 11.7 Copnepkanne yaeOHOro MaTepuaa

Pemmenune 3agau. | Jlorapudpmuueckas  ¢yHkuusa. Pemenwe — mpocreimux  sorapudMuyeckux

Jlorapudmei. ypaBHEHHI 2

Jlorapugmuueckas KonTponbhas pabora

byHKIHS

Paznen 12. MHoskecTBa. DiieMeHThI Teopuu rpagos 12

Tema 12.1 CopepxaHue yaeOHOTo MaTepualia

MmuoxecTBa [Tonsitne MuoxkecTBa. [loamHO)KecTBO. Oniepariu ¢ MHOKECTBAMHU
KomOuHnpoBaHHOE 3aHATHE 2

Tema 12.2 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coJep;KaHue (copep:xxanue
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Onepanuu ¢ MHOKECTBaMU

NMPUKJIATHOT0 MOYJIAA)

OHGpaL[I/II/I C MHOXKECTBaMmu. Pemenne MPUKJIAAHBIX 3a1a4

[TpakTueckoe 3anarue 4
Tema 12.3 Cojneprkanne yueOHOro maTepuasa
I'padmr ITonsitue rpada. Cesa3ubIil rpad, AepeBo, UK rpad Ha IOCKOCTH
[TpakTnueckas pabora 4
Tema 12.4 Cojneprxkanue yueOHOro maTepuasa
Pemenue 3a1a4. | Onepauuu ¢ MHOXkecTBamMu. OmucaHue peaNbHbIX CUTyallUd C IOMOUIBIO
MmuoxectBa, I'padpl u ux | muoxects. [IpumeHeHne rpadoB K PEHICHHIO 33124
MIpUMEHEHUE KonTponbnas pabora 2
Pazgen 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BepPOSITHOCTEMH 28
Tema 13.1 Copepxanue yueOHOro Marepuala
OcHoBHbIE nouaTHs | [lepectaHOBKH, pa3MelIeHUS, COUETaHUS.
KOMOWHATOPUKH 4
KomOunnpoBanHoe 3aHsTue.
Tema 13.2 Copnepxkanne yaeOHOro maTepuana
CoOsitHe, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI
coObiTHsa. CnoxkeHue U | coObITHI. Y CIIOBHAS BEPOSITHOCT. 3aBHCHMBIC U HE3aBHCHUMBIC COOBITHS. TeopeMbl
YMHOKEHHE BEPOATHOCTEN | O BEPOATHOCTU MPOU3BEIEHUS COOBITHH.
4
Komb6uHnpoBaHHOE 3aHsATHE OK-01. OK-02
Tema 13.3 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojiepiKaHue (conepxanue HK’ 6.2 ’
BepositHOCTB B | IPUKJIAIHOTIO MOYJIs1) o
npodeCcCHOHATBHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO ee ycTOoWYMBOCTH. CTaTUCTHUYECKOE
3a1auax omnpezeneHue BeposiTHOCTU. O1eHKa BEPOSTHOCTH COOBITHS
[TpakTHyeckoe 3aHsTHE 4
Tema 13.4 CopepxaHue yueOHOro MaTepuala
JluckpetHas  ciydaiiHad | Bugel crmydaiiHpix BenmmumH. OrnpeneneHue AUCKPETHON CIyYailHOW BEIWYHHEI.
BEJIMYMHA, 3aKOH €€ | 3aKOH pachpefesieHus TUCKPEeTHOW ciydailHoW BenuuuHbl. Ee uucioBble
pacnpeneneHus XapaKTEPUCTUKH 4
KomOuHnpoBaHHOE 3aHATHE
Tema 13.5 Coneprkanne yaeOHOro MaTepuasa
3agaun  MmaremaTtndeckoW | Bapmanmonneii psin.  Ilomurom wacror wu  rucrorpamma. CTaTUCTHYECKHUE
CTaTUCTHKH XapaKTEPUCTHKH psifa HAOII0MaeMBIX TaHHBIX
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KoMmOuHUpOBaHHOE 3aHATHE

4
Tema 13.6 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue
CocraBieHue TaOIUI W | MPUKJIATHOTO MOTYJIs)
JMarpaMM Ha IPAaKTHUKE [lepBruyHas 0O6paboTKa CTATUCTHUECKUX JaHHBIX. ['paduueckoe UX MpeacTaBiIeHUE.
HaxoxxieHre cpeJHIX XapaKTepUCTUK, HAOII0IaeMbIX JaHHBIX
[TpakTuyeckoe 3aHsTHE 4
Tema 13.7 Cojneprxkanue yueOHOro maTepuasa
Pewenne 3a7a4. | DneMeHTbl KOMOMHATOpHKH. CoOObITHE, BEpPOATHOCTH COOBITHA. CIOXEeHHE W
DeMEHTbI YMHOKEHHE BEPOATHOCTEN
KOMOUHATOPUKH, KonTtponbHas pabora 4
CTaTUCTUKM U TEOPUHU
BEPOATHOCTEH
Paznen 14. YpaBHeHUsI H HEPABEHCTBA 30
Tema 14.1 Copnepxkanne yaeOHOro mMaTepuaa
PaBHOCHIIBHOCTD PaBHOCUIbHOCT ypaBHeHMH U HepaBeHCTB. OmpeneneHus. OCHOBHbIE TE€OPEMbI
YPaBHEHMM W HEPABEHCTB. | pABHOCWJIBHBIX IE€PEXO0Jax B YpaBHEHUSAX M HepaBeHcTBax. OOmme MeToJbI
OO1e METOIBI PEIIEHNsT | pelIeHHs YPaBHEHHIA: Mepexo]] OT paBeHCTBA (QYHKIMH K PaBEHCTBY apryMEHTOB 4
JUISL MOHOTOHHBIX (DYHKLIMM, METOJI pa3jIOKE€HUs Ha MHOXHUTENIU, METOJl BBEJICHUS
HOBOH NnepeMeHHOMH, (yHKIIMOHATIbHO-TpapUUECKHi MeTO
KombOunnpoBanHoe 3aHsTie
Tema 14.2 CopneprkaHue yueOHOTro MaTepuaa
I'padnueckuit MeToJ | O01mue MeToAbl pelieHHs] HEPaBEHCTB: MEPEX0/1 OT CPaBHEHUS 3HAYEHUN (YHKIUI
peleHus YPaBHEHMH, | K CPaBHEHUIO 3HAYEHUH apryMeHTOB JUIsI MOHOTOHHBIX (DYHKIMHA, MeTox OK-01, OK-02,
HEPaBEHCTB MHTEpPBaNIOB, QyHKIMOHATBbHO-Tpaduueckuil metoA. ['paduueckuit Mmerosa pemeHus MK 6.2.
yYpaBHEHHH U HEPaBEHCTB 4
KomOunnpoBanHoe 3aHsTHE
Tema 14.3 Coneprkanue yueOHOTro MaTepuaa
VYpaBuenus u HepaBeHCTBa | OnpeneneHne Moayns. Packpeitme Moaynss 1o omnpeaenenuto. [Ipocreitmme
C MOZYJIEM ypaBHEHHUS M HEpaBEHCTBA ¢ MoayieM. [IpuMeHeHue paBHOCHIIBHBIX MEPEXOJIOB B
OTIpeIeIeHHBIX TUTIAX YPaBHEHUN U HEPABEHCTB C MOJIyJIEM 4
KomOunupoBaHHoe 3aHsTHe
Tema 14.4 Coneprkanne yaeOHOro MaTepuasa
VYpaBHeHHs U HEPABEHCTBA | 3HAKOMCTBO ¢ napamerpoM. [IpocTeiinie ypaBHEeHHs 1 HEpAaBEHCTBA C MapaMeTPOM
C mapameTpaMu Komb6unupoBanHoe 3aHsatue 6
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Tema 14.5
CocraBiieHne U pelIeHUE
npodecCHoHaIbHBIX 3a/1a4

IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coJiepKaHue (coneprkanue
NMPHUKJIAJTHOT0 MOIYJIA)

Penrenne TekCcTOBBIX 3aJa4 HpO(l)GCCI/IOHaJ'IBHOFO COJZCPpIKAaHUA

C MIOMOILIBIO YPABHEHUM [TpakTudeckue 3aHATHS 8
Tema 14.6 Cognepkanue yaeOHOro MaTepuasa
Pemenne 3ama4. | OOuie MeToAbl PEIICHUs YpaBHEHUM. YpaBHEHUS U HEPABEHCTBA C MOJYJEM U C
VYpaBHEHMs U HEPABEHCTBA | MapaMeTpaMu

4

[IpakTuueckoe 3anaTue

IIpomexxyTounasi arrecranusi (IK3amMeH) 12
Bcero: 308
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3. YCJIOBUA PEAJIM3ALIUU ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOMN JUCIHUATIJIAHBI

3.1. TpeGoBaHUsI K MUHUMAJIBLHOMY MaTePUATIbHO-TEXHUYECKOMY 00ecTiedeHuIo

Jlia peanu3zanuu MpOrpaMMbl y4eOHON AUCHHUIUIMHBI HPEIyCMOTPEHBI CIEAYIONINE
CIeIHUallbHbIE  MOMENICHHsS: KaOWMHEeT MaTeMaTHKd, WHQPOPMATUKH, METPOJIOTMH U
CTaHJapTU3alUU, OCHAIIEHHBIH 000pYIOBAaHHUEM U MPOTPaAaMMHBIM OOECIeueHUEM, MOMEIIECHUE
JUTSL CAMOCTOSITEIbHON PaOOTHI (YUTATBHBIN 311 Ne2).

Kabuner maremartuku, MHGOPMATHUKH, METPOJOTHH M CTaHAApPTH3ALMUM - ydeOHas
ayIUTOpUsSl JUIsl TPOBEJICHUS] JICKIMOHHBIX, NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHJIUBUJIYAJIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJISI M IPOMEKYTOUYHOM aTTecTaluu,
UMEIoLIasi CJIEAYIOLIEe OCHAILLEHUE: CTOJIBl U CTYNbsl JUIsl OOy4YarolUXCsl 10 KOJUYECTBY
MOCAJOYHBIX MECT B ayJUTOpPHUH, pabouee MECTO IMpemnojaBarens, ydeOHas JI0CKa, IPOEKTOp,
SKpaH NPOCKIHUOHHBIN.

O6opynoBanrie u MeOelb: CTOJNBI W CTYNbsl Ui OOYYaloIIUXCSl IO KOJUYECTBY
[I0CAJOYHBIX MECT B ayAUTOPUH, pabouee MECTO IIpenoaaBaress, yueOHas JocKa.

B kauecTBe momMenieHuit 1jsi caMOCTOATEIbHON PabOThl UCIOIB3YETCS:

Uwuranbabiid 3271 Ne 2 - 3TO OMEIIEHHUE ISl CaMOCTOSITEIbHON padOThI C MOCAA0YHBIMU
MECTaMH Ha KOJIMYECTBO 00YYarOIIUXCs, aBTOMAaTU3UPOBaHHBIE paboune MecTa JJis YuTaTenel ¢
BBIXOJIOM B ce€Tb VHTEpHET M 3JIEKTPOHHYIO HH(OPMALMOHHYIO OOpa3oBaTENIbHYIO CpEeay
YI'JITY, mnporpammHoe oOecriedeHHe OOIMIEro Ha3HAaYeHUs. TexHojorus OecrnpoBOJIHON
JokanbHOU cetn Wi-Fi.

O6opynoBanue yueOHOro kabuHera:

— KOMIUIEKTBl ~ y4e€OHBIX  TaOJIMI, CTEHJOB, CXE€M, IUIAKaTOB, IOPTPETOB
BBIJIAIOLTUXCS YUEHBIX;

- 3aJaHusl A7 KOHTPOJBHBIX paboT, AN Pa3HBIX BHJIOB OILEHOYHBIX CPEICTB,
9K3aMEHa;

- MEPCOHAIBHBI KOMIBIOTEP C JIMIIEH3MOHHBIM IPOTPAMMHEIM O0ECIICUCHUEM;
MYJIbTUMEIUIHBIN MPOSKTOP; MHTEPAKTHUBHAS JOCKA, BBIXOJ B JIOKAJIILHYIO CETh;

3.2. UndopmanuonHoe odecrneyenne o0yueHust

Jlnst peanu3anuu nporpaMMsel 0011eoopa3zoBaTeabHON AUCIHUIIIMHBI ONOIMOTEeYHbIH HOoHT
00pa3oBaTeNbHOI OpraHu3aldyd UMEET IeYaTHble W/WIM 3JIEKTPOHHbIE OOpa3oBaTelbHbIE U
UH(POPMALIMOHHBIE PECYpPChl, PEKOMEHJyeMble Ui HCIOJb30BaHUS B 00pa3oBaTeIbHOM
nporiecce.

3.2.1 OcHoBHbBIE JIEKTPOHHbIE U3IAHUS:

1. Byaneik, I'. M. Matemaruka / I'. M. Bynnbik. — 2-e u3z., crep. — Cankr-IlerepOypr :
Jlanp, 2024. — 156 c. — ISBN 978-5-507-48578-9. — Tekcr : snexTpoHHsblii // Jlanb
3NeKTpoHHO-Onbmorteunas cucrema. — URL: https://e.lanbook.com/book/356150 . — Pexum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BATENEH.

2. Paiiiun, A. M. DnemenTapHas Matematuka / A. M. Paitiua. — Cankt-TletepOypr :
Jlanb, 2024. — 244 c¢. — ISBN 978-5-507-48065-4. — TekcT : 3nekTpoHHBIH // JlaHb
3IIEKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/362867 . — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATEINCH.

3.2.2 JlonoJHUTEIbHbIE W3IaHUS

1. KerirmanoB, A. M. Maremartuka : yae6Hoe nmocooue mis CIIO / A. M. Keitmanos, E.
K. Jletinaprac, C. I'. MeicnuBen. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. — 288 c.
— ISBN 978-5-507-49226-8. — Tekct : ayekTpoHHBIN // JIaHb : 3JeKTPOHHO-OMOIMOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/383453 . — Pexum mocTyma: aisi aBTOPHS.
MIOJIB30BAaTENEH.
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2. Maremaruka: mpakTUKyM : yueOHoe mocobue / cocraputenu C. I'. I'yroBa [u mp.]. —
Kemeposo : Kem['V, 2024. — 154 c. — ISBN 978-5-8353-3284-7. — Tekcr : anekTpoHHbI# //
Jlanb : snextponHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/484286 . —
Pesxxum noctyna: 11t aBTOpU3. MOJIb30BATEIICH.

33


https://e.lanbook.com/book/484286

4. KoHTpPOJIb U OlIeHKA Pe3yJIbTATOB 0CBOEHHUs 0011e00pa3oBaTeIbHOM

KOHTpOJIL H OICHKAa

pe3yIbTaTOB

JUCHHUILTHHBI

OCBOCHU

0011eo0pa3oBaTeIbHOM

NUCIUTIINHEI

PaCKpBIBAIOTCS Yepe3 AUCUUIUIMHAPHBIE PE3yNIbTaThl, HAlpaBJICHHbBIE Ha (POPMUPOBAHHUE OOIIMX

u HpO(beCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ 110 pasjaciiaM U TEMaM COACPKaHU yqe6Hor0 Martrepuajia.

Oo6masi/npodeccuonanbHast

Pasznen/Tema

Tun omeHoYHbIX

KOMIIEeTeHI[H S MeponpusiTUs

OK 01. Beibupath criocoOsr P1 Temall, 1.2, 1.3 11-0/c, 1.4, 1.5, | TectupoBanue
pelIeHMs 3a1a4 1.6 YcTHBIN onpoc
npohecCHOHATBLHOM P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTuueckuii
NEeATEILHOCTH o/c, 2.6 IIUKTAHT
MPUMEHHUTEITHLHO P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyansHas
K pa3JInNYHbIM KOHTEKCTaM P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosTeIbHas

4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 pabora

P5, Temrr 5.1, 5.2 [IpencraBnenue

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbraroB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temm 7.1,7.2,7.3,7.4,7.5,7.6,

NpPaKTHYECKUX padoT
3aiuTa TBOPUYECKUX

7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15, 7.16, 7.17 3amura
P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUAYAIbHBIX
P9, Temsr 9.1,9.2,9.3,9.495 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponbHas
P11, Temsr 11.1, 11.2, 11.3 IT-0/c, pabora
11.4, 115, 11.6 IT-o/c, 11.7 Brmmosnaenue
P12, Temsr 12.1, 12.2,12.3,12.4 9K3aMEHAIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJaHuH
13.5I1-0/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5I1-o/c, 14.6
OK 02. Ucnionb30BaTh P1 Temall, 1.2,1.311-0/c, 1.4,1.5, | TectupoBanue
COBpPEMEHHBIE CPEACTBA 1.6 YcTHBIN onpoc
ITOMCKa, aHaJIN3a U P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II- | Maremaruueckuii
UHTEPIPETALI o/c, 2.6 IIUKTAHT
uH(popManuu, 1 P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayansHas
uH(pOpMaIMOHHBIE P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTOsATENbHAS
TexHoJiornu ;g Bemmonuenus | 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabota
3a/1a4 MpoQeCcCHOHATIbHON P 5, Temsr 5.1, 5.2 [Ipencrasnenue
NEeATEILHOCTH P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yabTaTOB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temsr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3,12.4

MPAKTUYECKUX padoT
3ammra TBOPUECKUX
pabot

3amura
WH/INBUYaTbHBIX
IIPOEKTOB
KoHntponbHas
pabota
Beimonuenue
HK3aMEHaIlMOHHBIX
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I[IK 6.2. IlnanupoBaTh
B3aUMO3aMEHSIEMOCTh Y3JIOB U
arperaToB aBTOTPAHCIIOPTHOIO
CpeAcTBa M IMOBBIIIEHUE MX
AKCIUTYaTAIllMOHHBIX CBOMCTB.

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJaHuNi
13.5II-o/c, 13.6

P 14, Tems1 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6

P1, Temall, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
1.6 VYcTHbI# onpoc

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTuueckuii
o/c, 2.6 TAKTAHT

P 3, Temsr 3.1, 3.2, 3.3 II-0/c, 3.4 NunuBuayanpHas
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTOsATENbHAS
4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora

P5, Temsr 5.1, 5.2 [IpeacraBnenue
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yIbTaTOB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot

3amura
WHIUBUTYATbHBIX
MIPOEKTOB
Konrtponbnas
pabora
Brinosinenue
HK3aMEHAIIMOHHBIX
3alaHU I
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