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1. O0mas xapakrepucTuka padoydeil mporpaMmmbl 001e00pa3oBaTeJIbHOM
ameumanabIO01.11 MaTtemaTuka

1.1. MecTO DMCHUILIMHBI B CTPYKTYpe OCHOBHO# mNpodeccuoHaIbHOI
00pa3oBaTeIbHOI MPOTrPAMMBI
O6meobpazoBarensHas aucnumuimHa  OOJI.11  Maremarnka sBISETCS

00si3aTeIbHONM  4YacThi0  0OIIe00pa30BaTEbHOTO  IUKJIAa  00pa3oBaTENbHOMN
nporpammbel  CIIO B cootBerctBuu ¢ ®PI'OC mno cmemumansHoctn 23.02.04
TexHuyeckass ~ 3KCIUTyaTalus  HOJBEMHO-TPAHCIOPTHBIX,  CTPOUTENBHBIX,
JOPOKHBIX MAIIMH U 000pYyI0BaHUA (ITO OTPACIISIM).

1.2. llesan u muIaHUpyeMble Pe3yJbTAThl OCBOCHUS JUCHUIIIHHBI:

1.2.1. Heab AuCUMIIAHBI

Conepxanue mporpaMmbl ob1mieoOpaszoBaTenbHOi auctumuinael OO/ 11
MaremaTtuka HampaBJIeHO Ha JOCTH)KCHHE pE3yJlbTaTOB €€ M3yYeHUs B
coorBercTBUM ¢ TpeboBanusiMu PI'OC COO c ywerom mnpodeccHoHaIbHOM
HarnpasiieHHocTH ®I'OC CIIO.

1.2.2. TIlnanupyemble pe3yJbTaTbl OCBOEHHSI  001e00pa3oBaTebHOM
aucUIIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Oco0oe 3HaueHHe AUCLHMIUIMHA UMEET NpHu popMUpOBaHUU U pa3BuTuu OK
u I1K.



O01me KOMIeTeH NI

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

Oomue

III/ICIII/IHJII/IHapHLIe

OK 01 Beibupats criocoosl
pelIeHus 3a1aq
npodeCCHOHATLHON
JeSTebHOCTH
MPUMEHUTEIIBHO

K pa3JIMYHBIM KOHTEKCTaM

B yactu TpyZI0BOrO BOCIIUTAHHUSL:

- TOTOBHOCTh K TpYydy, OCO3HAaHHUE IIEHHOCTH
MacTepcTBa, Tpy10Jito0ue;

- TOTOBHOCTb K AaKTHUBHOM  JESATEIBHOCTH
TEXHOJIOTHYECKON M COIMAIbHOIN HANpPaBICHHOCTH,

CIOCOOHOCTh MHUIMHMPOBATH, IJIAHUPOBATH U
CaMOCTOSATENIFHO BBIIOIHATH TaKYyIO AEATEIBHOCTD;
- HHTEpEC K pa3IU4HbIM cdepam
npodeccHoHaIbHON AEATEIHHOCTH,

OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMH
IIO3HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSATEIILHO bopMyIHpOBaTH u
aKTyaJIH3upoBaTh MNpoOJIeMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJIMBATb CyHleCTBeHHI)H\/JI IIpU3HAaK WJIH
OCHOBaHHUsl JJsi CpaBHEHHS, KIacCUPUKAIUU U
00001eHMS,

- ONpeleNsTh IeNu AeSITeNbHOCTH,
napaMeTpel 1 KPUTCPHUU UX JOCTUIKCHUA,
- BBISBIISTh 3aKOHOMEPHOCTH U TMPOTUBOPEUHUs B
paccMaTpruBaACMBIX ABJICHUAX,

-  BHOCHTh KOPPEKTUBBHI B  JESITEIHHOCTb,
OLCHUBATb COOTBETCTBUE PE3YJIBTATOB ULCIIAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

- pa3BUBaTh KPCATUBHOC MBINIJICHUC ITPHU PCIHICHUN
YKU3HEHHBIX TIPOo0IieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJIaJIeTh HaBBIKAMHU Y4eOHO-HCCIIEI0BATEIbCKON
n HpoeKTHOﬁ JACATCIIBHOCTH, HaBbIKaMH
paspernieHus npooiem;

3aJaBaTb

-BJIAJICTh METOJAaMH J0Ka3aTeJbCTB, aJrOPUTMAMH PELICHUS
3aja4d; yMeHHe (OpMYJIHPOBATH OIpPENEICHUsl, AKCHOMBI U
TEOpPEMBl, NPUMEHATh MX, HPOBOAUTH  JIOKAa3aTENbHBIC
paccyXJIeHHs B XOJI€ PELICHU 3a/1ay;

- YMETh ONEpPHUPOBATh MOHATUSMH: CTEIEHb YHCIIA, JIOTApUPM
qucJia, YMCHHC BBITTOJIHATH BBIYUCICHUC 3HAYCHUH u
npeoOpa3oBaHusl BHIPAKEHUH CO CTENECHSMH U Jorapupmamu,
peoOpa3oBaHus JPOOHO-pallMOHAIBHBIX BBIPAXKEHMUI;

- YMCTb OIICPHUPOBATDH IIOHATHUAMMU: paliOHaJIbHBIC,
HppauOHAILHBIC, IIOKa3aTCIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/I‘IeCKI/IC, TPUT'OHOMETPUYCCKHC YpaBHCHU u

HEPABEHCTBA, UX CUCTEMBI;
- yMEThb OINEpPUpPOBATH HOHATUAMM: (DYHKIMS, HEnpepbIBHAs
GyHKIMS, TPOU3BOJHAS, MEpBOOOpa3Has,  OIpeneTIeHHbIN
UHTETpaJl; YMETh HAXOAWTh IMPOM3BOAHBIE DIIEMEHTApPHBIX
GyHKIUHI, UCTIONb3ys CIpaBOYHBbIE MaTEpUalIbl; UCCIENI0BaTh B
IOPOCTEHIIMX ciaydasxX (YHKIUH Ha MOHOTOHHOCTb, HaXOJUTh
HauOOJbIINEe M HAUMEHbIINE 3HAuYeHUA (QYHKIUI; CTPOUTH

rpapuKd  MHOTOWJIEHOB €  HUCMOJb30BAHWEM  ammapara
MaTE€MaTU4YeCKOro aHajau3a; IPUMEHATh IPOU3BOJHYIO IIPH
pelmeHuy  3aja4  Ha  JIBW)KCHHME,  pellaTb  IIPAKTHUKO-

OpUEHTUPOBAaHHBIE 33/Ja4yd Ha HaAWOONIbIIME U HaUMEHbIINE
3HAYEHUS], HA HAX0XACHNE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMeThb ONEepUpOBaTh NOHATHUAMHU: palUOHaNbHAs (yHKUUSA,
MOKa3areabHast byHKIHA, CTETICHHAA byHKIHSA,
norapudmuueckas (QyHKUHS, TpUTOHOMETpUYEeCcKHe (QYHKIIUH,
oOpaTHble (YHKLIUHU; YMEHHE CTPOUTh IpaduKd H3yYEHHBIX
GbyHKIUHI, UCIONB30BaTh IpaUKU MpU U3YyYEHUH MPOLIECCOB U
3aBUCUMOCTEH, NpHU pELUIeHHH 3ajad M3 JAPYruxX y4eOHBIX
MIPEeIMETOB U 3aJla4 U3 pealibHOM KU3HU; BbIpaxaTb (GopMylaMu
3aBHCHUMOCTH MEXKIY BEJIMUYUHAMU;




- BBUBJIATH TNPUYHMHHO-CIICJCTBCHHBIC CBS3H U
aKTyaJII/I3I/IpOBaTb sanaqy, BBIABUT'aTb I‘I/IHOTGSy cec
peIIeHus, HaXOUTh apryMEHTBI JUTST
JIOKA3aTeIbCTBA CBOMX YTBEPKICHUMW, 3a7aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTb HOJIyT-IeHHBIe B XO0I¢C peIHeHI/ISI
3aJ]auyd pe3yJbTaThl, KPUTHUYECKU OICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3HPOBATh HW3MCHCHUE B
HOBBIX YCJIOBUSIX;

- YMGTB HepeHOCI/ITL 3HAHUA B HO3HaBaT€JII>HyIO nu
NPAaKTUYECKYIO O0JIACTH KU3HEICATEIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUA U3 PA3HBIX
PEeIMETHBIX 001acTel;

- BbBIABUT'ATH HOBBEIC niacu,
OpPUTMHAJILHBIC MTOJIX0/IbI U PEIICHUS;
u CIIOCOOHOCTD HuX HCIIOJIL30BAHHUS B
MO3HABATENLHOMN U COIMAIbHOM MPaKTUKE

npeaiaraTh

- YMETh pelaTh TEKCTOBBIE 3a/la4l Pa3HbIX TUIIOB (B TOM YHCIE
Ha IMPOLCHTHI, J0JIM U 4aCTHU, HA ABUIKCHUC, pa60Ty, CTOUMOCTB
TOBApOB U YCIYr, HAIOIH, 3a7ayd M3 OO0JIACTH YIpaBJICHUS
JIMYHBIMA U CEMEHHBIMU q)HHchaMI/I); COCTAaBJIATh BBIPAKCHUA,
YPaBHEHMsI, HEPABEHCTBA M MX CUCTEMBI 110 YCJOBHIO 3a/layH,
HCCIIEI0BATh IIOJIyYE€HHOE pelieHue u OLICHUBATh
IPaBJON0I00HOCTh PE3YJIbTATOB,;

- YMETh ONEpPUPOBATh MOHATHUSAMH: CpeIHEe apuPpMEeTHYEeCKOoe,
Me/nuaHa, HauOosblliee M HauMEHblIee 3HaueHMs, pa3Max,
JUCIepCusi, CTaHIaPTHOE OTKJIOHEHUE YMCIIOBOTO Habopa; yMETh
U3BJICKaTh, HHTEPIPETUPOBATH UHPOPMALIMIO, TIPEACTABICHHYIO
B Tal0numax, Ha JuarpamMmax, rpaukax, OTpa)<arollylo
CBOWMCTBA peaJIbHBIX MPOLECCOB M SBJICHHUM; MpPEICTaBIATH
MH(OpPMaLIMI0 C NOMOUIbIO TAaOJUIl U JUarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE JlaHHbIE, B TOM UYHUCIIE C IPUMEHEHUEM
rpa(i)nqecxnx MCTOOOB U BJICKTPOHHBIX CPCIACTB;

- yMETb ONEpUPOBATH NOHATHUAMM: CIY4alHBIA OIBIT U
CIydyallHOe COOBITHE, BEPOSTHOCTb CIIY4allHOTO COOBITHS;
YMEHHME  BBIYMCIATH  BEPOSTHOCTH C  HCIIOJIB30BAaHHEM
rpaUyecKux METOJOB; MPUMEHATh (OPMYINIBI CIOXKEHUS U
YMHOXKEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (aKThl U (HOPMYJIbI
npu pelcHHUU 3aaa4d; OLCHHMBATb BCPOATHOCTU PCAJBbHBIX
COOBITHI; 3HAKOMCTBO CO CIy4ailHBIMM BEIMYMHAMH; yMEHUE
MPUBOJUTH MPHUMEPHl NPOSBICHUS 3aKOHAa OOJIBIIMX 4HCeNT B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMCTh OIICpUPOBATH MOHATHAMH: TOUKA, IpsAMasA, IMIOCKOCTb,
IIPOCTPAHCTBO, ABYI'PAaHHBIM YIrojl, CKPEIMBAIOIINECS IMPSMBIE,
MApAUIENIBHOCTE WU NEPHEHIUKYIIPHOCTH  IPAMBIX U
IUIOCKOCTEM, YroJl MEXIy NpSMBIMH, YroJl MEXAYy HpsIMOW U
IJIOCKOCTBIO, YTOJI MEXKY MIOCKOCTSMH, PAacCTOSIHUE OT TOYKHU
JI0 TUJIOCKOCTH, PACCTOSIHME MEXAY NPSIMBIMH, pPaCcCTOSHHUE
MCXKAY IUIOCKOCTAMH, YMCHHC HMCIIOJIB30BaTh IIPpU PEIICHHUU
3aja4 M3y4eHHbIe (DAKThl M TEOPEMBbl IJIAHUMETPUHU; YMEHUE

6



OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

- YMETb ONEPUPOBATH IIOHATUSAMH: MHOTOIDAHHMK, CEUYCHHE
MHOIOIpaHHMKa, KyO, Napajjenenurne], Npu3Ma, HOUpaMHa,
durypa u MOBEPXHOCTh BpALICHUSA, IMIUHIP, KOHYC, IIap,
cdepa, ceyeHus (UIypbl BpallleHHs, IJIOCKOCTb, Kacarolasics
cdepbl, TMIMHAPA, KOHYCA, IUIONAlb MOBEPXHOCTH MHUPAMUIB,
IOpU3MbI, KOHYCa, IWIMHApA, IUlomanbs chepbl, o0beM Kyoa,
IIPSAMOYTOJIBHOTO — NapaJUIeNeNUIead, MUPAMHUIABL, IIPU3MBI,
LWIMHApA, KOHYCa, I1apa; yMEHUEe N300pakaTb MHOTOTPaHHUKU
U NOBEPXHOCTH BPAILLEHUSA, UX CEYEHUS OT PYKH, C IOMOLIBIO
YEpPTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMEHHE
pacno3HaBaTb ~ CUMMETPUIO B IPOCTPAHCTBE,  yMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

- YMETbh ONIEPUPOBATH IOHATUSMHU: JBUKCHHE B IPOCTPAHCTBE,
1o100HbIe (UTYpBl B MPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOIIEHUE
ioniaied MOBEpXHOCTEH M 00bEMOB MOJOOHBIX (uryp npu
pELICHUH 3a/1a4;

- YMETh BBIYUCIIATH F€OMETPUUECKHUE BEIUYMHBI (JUIMHA, yToll,
wiomaab, 00beM, IUIOIAJb MOBEPXHOCTH),  MCIIOJB3YS
U3Y4YEHHbIE (OPMYJIIBI U METOIBI;

- YMETb OIEPUPOBATH IOHATUSAMHU: IPSIMOYIOJBbHAs CUCTEMA
KOOPJIHMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKAJIIPHOE IPOM3BEIEHUE, YrOJl MEXKIYy BEKTOpPaMH, CyMMa
BEKTOpPOB, IPOM3BEJICHNE BEKTOpPA Ha YMCIO; HAaXOIHUTh C
MIOMOIIBIO U3YYEHHBIX (POPMYII KOOPJMHATHI CEPETUHBI OTPE3Ka,
paccTostHUuE MEXAY ABYMS TOUKaMU;

- yMeThb BBIOMpaTh NOAXOAAIIMA W3YYEHHBIH MeTOoJ Ui
pelieHus 3ajayd, pacrno3HaBaTh MaTeMaTHuecKue (axkThl U
MaTeMaTHYeCKue MOJENd B NPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, YMEHHE IPUBOJUTH IMPHUMEPHI
MaT€MaTU4eCKUX  OTKPBITMM  POCCUHCKOM U MHUPOBOU
MaTeMaTHYECKOU HAYKH;

- YMETb ONEPUPOBATH NOHATUSMHU: OINPEINCICHUE, AKCHOMA,
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TeopeMa, CIEeACTBHE, CBOMCTBO, MpPH3HAK, J0Ka3aTelIbCTBO,
paBHOCHIIbHBIE  (OPMYJIHMPOBKH; yMEeHHE (HOPMYIHPOBATH
oOpaTHOE M MPOTUBOMNOJIOXKHOE YTBEPKIEHUE, MPUBOIUTH
OpuUMepbl U KOHTPIPUMEPHI,  HUCIOJB30BAaTh  METOJ]
MaTEeMaTUYeCKON  MHAYKLUWHU; [POBOAUTH  JIOKa3aTejbHbIE
pacCyXJIeHUsl TpU pEHICHUH 3a7a4, OLIEHUBATh JIOTUYECKYIO
MPABUJIBHOCTD PACCYXICHHIA;

- YMETb ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, IMOAMHOKECTBO,
omepanuyd  HaJ  MHOXECTBAMM;, yMEHHE  HCIIOJIb30BaTh
TEOPETHUKO-MHOKECTBCHHBINM ammapar Jisl OMHCAHHUS PEeaIbHBIX
MPOLIECCOB U SIBJICHUN TpU PEUICHUH 33]a4, B TOM YHUCIE U3
JIPYTUX Y4eOHBIX IPEIMETOB;

- YMETh ONepUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeBo,
nuKi, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHCHIBATH
rpadbl pa3IUYHBIMH CIIOCOOAMH; HCIONB30BaTh rpadsl mpu
pelIeHUH 3a/1a4;

- yMeTh CBOOOJHO OINEPHPOBATh MOHSTUAMH: COYETAHUE,
MepPECTaHOBKA, YUCJIO COUYETAHUMU, YUCIIO MEePEeCTaHOBOK, OMHOM
HploToHa; yMeHue TpPUMEHATh KOMOHMHATOpHBIE (aKThl U
paccyX/IeHus Ul pellieHus 3a/1a4;

-yM€Th OINEpPUPOBAaTh MOHATUSMHU: HATYPATIbHOE YHUCIO, LEJI0e
YHCI0, OCTaTOK IO  MOAYNI0, palUdOHAIbHOE  YHUCIIO,
HUPPALMOHATIBHOE YKCIIO, MHOYKECTBA HATYpPalbHBIX, LENbIX,
paIrMoOHANTBHBIX, TCUCTBUTEIBHBIX YHUCEI; YMEHUE HCIIOIb30BaTh
MpU3HAKKA JIETMMOCTH, HaWMEHBIINK OoOlmMil Jenurens u
HaMMEHbIIIee o0Iee KpaTHOE, aNTOpuTM EBKIMAa IpH pelIeHHN
3a/1a4y; 3HaKOMCTBO C Pa3JIMUYHBIMU MO3UIMOHHBIMU CHUCTEMaMHU
CUHCJICHHS;

- YMeTh CBOOOJHO ONEPUPOBATH MOHATUSMU: CTENEHB C IEIBIM
MoKa3aTelieM, KOPEHb HaTypalbHOW CTENEHHU, CTENeHb C
palMOHANBHBIM IOKAa3aTeJeM, CTENeHb C JeHCTBUTEIbHBIM
(BemieCTBEHHBIM) TIOKa3aTesneM, Jorapudm dHclia, CHHYC,
KOCHHYC M TAaHT'€HC NMPOU3BOJIBHOI0 YHUCIIA;




- YMeTb ONEPHUPOBATH MOHATUAMU: TOXKIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHU I
U HEPaBEHCTB, PAaBHOCUJIBHOCTb YpPaBHEHWMH, HEPAaBEHCTB U
CHCTEM, palMOHaJbHBIC, HWpPpAIOHAIBHBIC, IOKa3aTelbHBIE,
CTEIIEHHBIE, JgorapupmMuyuecKue, TPUTOHOMETPUUYECKHE
YpaBHEHHsI, HEPABEHCTBA U CHCTEMBl; YMEHHE peIIaTh
YpaBHEHMsI, HEPABEHCTBA U CHUCTEMbI C IOMOUIbIO Pa3JIMYHbBIX
NPUEMOB; pelaTh ypaBHEHHS, HEPABEHCTBA M CHUCTEMBI C
apaMeTpoM; NPUMEHATh YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBbI
JUI pEelIeHUs] MaTeMaTHYeCKUX 3a7ad W 3a/1a4 M3 Pa3IndHbIX
obracTeil HayKu U peallbHOM JKU3HH;

-yMeTb CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: rpaduk (yHKINH,
oOpatHast pyHKIHS, KOMIO3UIUS QYHKIUHI, TUHEHHAs QYyHKINS,
KBagpaTudHas (YHKIMS, CTENeHHas (YHKIUS C  LEIbIM
rokaszarejaeM, TPUTOHOMETpUuYecKue (QyHKIUM, OOpaTHbIE
TPUTOHOMETPHUYECKHE GbyHKIHH, NoKa3aTenbHast u
ngorapupmuueckas (QyHKUMH; YMEHHE CTpPOUTh rpaduku
(GyHKIMH, BBITOIHATH IpeoOpa3zoBaHus rpaduKoB QyHKIUI;
YMEHUE UCNONb30BaTh TIpaduku QyHKIMA Ui HU3ydeHUs
NPOIIECCOB M 3aBUCHMOCTEH TpH PEIICHUH 3a/1a4 W3 JAPYTHX
y4eOHbIX TMpPEeIMETOB W U3 peajbHOM JKU3HM; BBIpaXaThb
(dbopMynaMu 3aBUCUIMOCTH MEX]Ty BETHUYNHAMU;

yMEHHE CBOOOJHO  ONEpPUPOBATH  MOHATHSAMM: YETHOCTb
GyHKIUM,  MEpUOJWYHOCT,  (QYHKIUH,  OrPaHUYEHHOCTh
(GyHKIMH, MOHOTOHHOCTh (DYHKIUH, OHKCTpPEeMyM (YHKIIHUH,
HanOopIllece W  HaWMEHbIlee 3HA4YCHHWs  (QYHKIUH  Ha
MPOMEXYTKE; YMEHHUE NMPOBOAUTH HCCIEI0BaHNE QYHKIIUY;
YMEHHE HCIIOJIb30BaTh CBOWCTBA M Tpaduku (QyHKUMH Ui
peleHusl ypaBHEHHUH, HEPaBEHCTB M 33Jad C IapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOKECTBA PEIICHUMA
yYpaBHEHHI, HEPABEHCTB U MX CHCTEM;

- YMETb CBOOOIHO OTIepPHPOBATH MOHATHUSIMU:
M10CJIeIOBATEIBHOCTbD, apudMeTHIecKas nporpeccus,
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réeoMETprUICCKas Iporpeccus, OECKOHEYHO Y6BIBaIOH_IaSI

FGOMCTqueCKaH HpOFpGCCI/ISI; YMGHI/IG 3a1aBaTb
nociaea0BaTCaIbHOCTH, B TOM YHCJIC C IIOMOIIBIO peKyppeHTHBIX
opmyi;

- YMEThb OIIEpUPOBATh MOHATUSAMH: HEMPEPHIBHOCTH (YHKIIHH,
acUMITOTHI Tpaduka (yHKIMHU, NIEpBasi U BTOpas MPOU3BOIHAS
GYHKIMM,  TreoMeTpHYecKHMd W (HU3MYECKHH  CMBICH
NPOM3BOJIHOM, MEPBOOOpa3Hasi, ONPEACICHHBIA  HMHTETPal;
yYMEHHE HaxXOAWUTh AaCUMNTOTHI Tpaduka (YHKIUU; yMEHHE
BBIYUCIISATh MPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YAaCTHOTO U
KOMITO3ULIMN (YHKIMHA, HAXOAWTh ypaBHEHHE KacaTelIbHOW K
rpaduKy QyHKIHNH,

yYMEHHE WCIIONb30BaTh IPOM3BOJAHYIO Ul  HCCIIEIOBaHHUS
GyHKUMH, Ui HAXOXKIEHWS  HAWIY4IIero peIIeHUs B
NPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-?)KOHOMHYECKHX U
bu3nUecKnx 3aaa4ax, JIs ONMpeaesIeHUs] CKOPOCTH M YCKOPEHHS;
HaXOJUTh IJIOMIATN U 00BbeMbl (UTyp C MOMOIIBIO MHTErpasa;
NPUBOANUTE TIPUMEPBl MaTEMAaTHYECKOTO MOJEIUPOBAaHUS C
NOMOIIBIO AU epeHIInanbHbIX YpaBHEHUH;

- yMETh ONEpUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBbIE KOMIUJIEKCHbIE 4YHCIa, MOJYJIb M apryMeHT
KOMIUIEKCHOTO 4YHclia, (opMa 3almuch KOMIUICKCHBIX YHUCET
(reomeTpuyeckas, TPUTOHOMETpUYECKass M ajiredpauueckas);
YMETh  TPOW3BOAUTH  apuPMETHUYECKHe  JeHCTBHA  C
KOMILJIEKCHBIMU YHCIIAMH; TIPUBOIUTH MIPUMEPHI UCIOIb30BAHUS
KOMIUIEKCHBIX YHCET;

- yMeThb CBOOOJHO ONEpUPOBATH MOHATUSAMH: CpeaHee
apupMeTHYecKoe, MeauaHa, HauOoNbIllee W HaWMEHbIIEe
3HA4YeHUs, pa3Max, JUCIEpCHs], CTaHJAPTHOE OTKJIOHEHHE IS
ONHCAaHWsI  YUCIIOBBIX  JIaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTHYECKUE JlaHHBbIE, B TOM YHCJIE C MpPUMEHEHHEM
rpadM4ecKuXx METOJIOB W DIIEKTPOHHBIX CPEICTB; IpaduvecKu
MCCIICIOBAaTh COBMECTHBIC HAOJIOACHUS C MOMOUIBIO JHarpaMm
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paccerBaHMs U JIMHEUHOU PErpeccuu;

- YMETh HAaXOIUTh BEPOSATHOCTH COOBITUH C HCIOJIb30BAHUEM
rpadUyecKux METOAOB; MPUMEHATh JJs peLIeHUs 3ajad
(bopMyNBl CIOKEHUS M YMHOXXEHHS BEPOSTHOCTEH, (popmyy
MOJIHOM BeposATHOCTH, (Qopmyny bepHymin, KoMOMHATOpPHBIE
dakTel W GOpPMYNbI; OLEHUBATh BEPOSTHOCTH PpEATbHBIX
CcOOBITHIf; yMEHHME ONEepUPOBaTh TMOHATUSAMHU: CllydyaiHas
BEJIMYMHA, pACHpPEICIICHUE BEPOATHOCTEH, MaTeMaTH4eCKOe
OKHJAHUE, JUCTEepPCUsi M CTaHAAPTHOE OTKJIOHEHHE CIy4ailHOU
BEIIMYMHBI,  (QYHKIUU  paclpeieiieHus ©  IUIOTHOCTH
pPaBHOMEPHOTO, MOKAa3aTeIbHOTO U HOPMAJIBHOTO
pacripesie/ieHuil; yMEHHE HCIOJIb30BaTh CBOMCTBA HM3YYEHHBIX
pacnpeenieHuit IS pelieHus 3a/1a4; 3HAKOMCTBO C IOHSTHUSIMHU:
3aKOH OOJIBIIMX YHCEN, METOABI BHIOOPOYHBIX HCCIIECIOBAHUMN;
YMEHHE MPUBOAUTH MPUMEPHI MPOSBIECHUS 3aKOHA OOJBIINX
YHCeN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO ONEepUpPOBaTh MOHATUSAMHU: TOYKA, MpsMasd,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKUH yroil,
JBYTpPaHHBIA yrojl, TPEXTPaHHbIM YroJy, IepeceKaroumec,
napajuieNIbHbIe U CKPEIUBAIOIINECS TPsSMBbIC, TApaILICIbHOCTh U
NEPHEHIUKYIAPHOCTh MPSAMBIX M IJIOCKOCTEH, Yrol Mexay
NOPSMBIMH, YTOJI MEXKIY TPSMOW M TUIOCKOCTBIO, YTOJl MEXTY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh IPH pPELIeHUH 3a7ay
u3ydeHHble (aKThl W TEOpPEeMbl TUIAHUMETPUH; YMEHHUE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpE;yMEHUe
OTIePHPOBATH TIOHSITHSIMH: MHOTOTPaHHUK, CeueHme
MHOTOTpaHHHMKA,  MPAaBUJIbHBIH  MHOTOTPaHHUK,  MpPU3MA,
nupamMuia, GUrypa u ImoBEpXHOCTh BPAICHHS, IWIHHID, KOHYC,
map, cdepa, pazBepTKa IOBEPXHOCTH, CEUEHHUS KOHyca U
HWIMH]Ipa, NapajulelibHble OCH UM OCHOBAHHIO, CEYEHHE 11apa,
IUIOCKOCTh, Kacaromasicsi cgepbl, HUIMHIPA, KOHYCa; yMEHHUE
CTPOHTH CEUEHHE MHOTOTPaHHHUKA, N300pakaTh MHOTOTPAaHHUKH,
(bUrypsl ¥ MOBEPXHOCTH BPALICHUS, UX CEYCHHUS, B TOM YHUCIIE C
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IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHATh CBOMCTBA
TE€OMETPUUECKUX (UTYp, CaMOCTOSATENLHO (OPMYIHUPOBATH
ONpesieieHusl M3y4aeMbIX (Uryp, BbLABUraTh THIIOTE3Bl O
CBOWCTBaX W MPU3HAKAX T€OMETPUUYECKHUX (UTYpP, 00OCHOBBIBATH
WIA ONpOBEpPrarh HUX; YMEHHE IPOBOJIUTH KIACCUPHUKALHIO
¢uryp mo pasIMYHBIM IMpPHU3HAKAM, BBINOJHATH HEOOXOIMMBIC
JIOTIOJIHUTEIIbHBIE TIOCTPOEHUS;

- yMeTh CBOOO/IHO ONEPHPOBATH MOHITUAMU: IIOMAIL (DUTYPEI,
o0beM (Urypbl, BeIMYMHA YIja, PAacCTOSHHE OT TOYKH J0
IUIOCKOCTH, PACCTOSIHHE MEXIY HMPSIMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH,  IUIOINAAb  cdepbl, IUIOMAAb HOBEPXHOCTU
NUpaMHIbl, MpPU3MBL, KOHYycCa, LMIUMHApPA, 00beM Kyoa,
OPSMOYTOJIBHOTO  Napajulelenunesna, MNUPaMUibl, I[PU3MBI,
IWIMHApA, KOHYyCa, IIapa; YMEHHE HaXOAWTh OTHOIICHHE
00BeMOB MOAOOHBIX PUTYP;

- yMeThb CBOOOJHO ONEPUPOBATH TOHATHSIMH: JIBHKCHHE,
napajjieNibHbli  MEpeHOC, CHUMMETpPUS Ha IUIOCKOCTH M B
IIPOCTPAHCTBE, OBOPOT, MpeoOpazoBaHue MOA00US, MOJOOHBIE
(burypsl; ymMeHue pacro3HaBaTh PaBHbIE U NOJOOHbBIE (DUTYPHI, B
TOM 4HCIe B TMPHPOJE, HCKYCCTBE, ApPXHUTEKType; YMEHHE
UCMOJNb30BaTh ~ TE€OMETPUYECKHE  OTHOUICHUS,  HAXOAUTh
F€OMETPUYECKUE BEJIIMYWHBI (JJTMHA, YTOJl, TUIOHIadb, OO0BEM)
OpU pelIeHUH 3a7ad M3 JPYIHX Y4YeOHBIX IPEeIMETOB U U3
peanbHOU KHU3HU,

- yMeTb CBOOOJHO ONEpPUPOBATh IMOHATUSMH: NPSMOYTOJIbHAs
cucTeMa KOOpAWHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha YHCIO,
pas3iokeHue BeKkTopa TO 0a3ucy, CKasIpHOE IIPOU3BENCHHE,
BEKTOPHOE MPOU3BEACHUE, YTrOoJ MEXIY BEKTOpaMH; YMEHUE
UCTIONb30BaTh BEKTOPHBIH W  KOOPIAWHATHBIA METOH IS
pelIeHnsT TeOMEeTPUYEeCKUX 3a7ad M 3a7ad JAPYrHX Yy4eOHBIX
MIPEAMETOB; ONEPUPOBATh MOHATHAMHU: Marpuna 2x2 u 3x3,
OIIpEICIUTENb MaTpHIIbI, reOMETPUUECKUI CMBICII
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OIpEeACINTENS;

- YMETb MOJCIHMPOBATb pEaJbHbIC CUTyallUd Ha S3bIKE
MaTEMaTHKH; COCTaBJIATh BBIPA)KCHHUs, YPABHEHUS, HEPABEHCTBA
U UX CUCTEMBI 10 YCIOBUIO 3aJa4M, UCCIEI0BATh IIOCTPOCHHBIE
MOJIEIH c HCII0JIb30BAHUEM ammapara anreOpsl,
UHTEPIPETUPOBATH IIOJIY4CHHBIN pe3ynbTar; CTPOUTH
MaTEMaTUYECKUEe MOJEIU € IIOMOLIBI0 IE€OMETPHUYECKHUX
IIOHATUI W BEJIWYMH, PEIIaTh CBA3AHHBIC C HUMU IIPAKTUYECKHE
3a/1a4H; COCTaBJIATh BEPOATHOCTHYIO MOJIETIb U
UHTEPIPETUPOBATH IIOJIY4CHHBIN pe3yibTart; pewarb
IIPUKJIAIHBIE 337a4d CPEACTBAMU MAaTEMAaTUYECKOr0 aHaJIn3a, B
TOM YHCJIE€ COLHUAIbHO-3KOHOMHYECKOTO M  (DPU3UYECKOTrO
XapakTepa,

- YMeHue BbIOMpaTh MOAXOASIINNA METOJ /Ul pEelICHUs 3a/1a4u;
IIOHMMAHHE 3HAUMMOCTH MAaTEMaTHUKU B U3y4YEHUU IIPUPOJIHBIX U
OOLIECTBEHHBIX IMPOLIECCOB U SIBICHUI; YMEHHE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE, YMEHHE
MIPUBOAUTH IPUMEPHI MATEMATHYECKUX OTKPBITUI POCCHICKON U
MHUPOBOM MaT€MaTUYECKON HAYKU

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MIOMCKA, aHaJIn3a U
HUHTEPIPETAINH
uHpopmanuu, u
nH(OpMaIIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeSTeIbHOCTH

B 065acTi IeHHOCTH HAY4YHOTO TIO3HAHMUSL:
-c(hOpMUPOBAHHOCTD MHUPOBO33pEHU,
COOTBETCTBYIOIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM MpPaKTHKH,
OCHOBaHHOTO Ha Jyasnore KYJBTYP,
CIOCOOCTBYIOIIET0 OCO3HAHHMIO CBOETO MeCTa B
MOJIMKYJIETYPHOM MHMPE;

- COBEpPILICHCTBOBAHUE S3BIKOBOM M YUTATEIILCKOU
KYJIbTYpbl KaK CpPEJICTBA B3aUMOJEUCTBUS MEXIY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HAHME IEHHOCTHM HAy4YHOH JEATEIbHOCTH,
FOTOBHOCTb  OCYLIECTBJIATH  IPOEKTHYHO U
HCCIIE0BATENBCKYIO JIeATEIbHOCTh
VHAVBUAYAJIBHO U B TPYIIIIE.

- YMeThb ONEepHUpOBaTh MNOHATUAMHU: palUOHANbHAs (YyHKUUS,
NOKa3areiabHast byHKIHA, CTETICHHAs byHKLIHSA,
norapudmuueckas (QyHKUIHS, TpUTOHOMETpUUYECKHEe (YHKIUH,
oOpaTHble (QYHKLUHU; YMEHHE CTPOUTh IpaduKd H3YYEHHBIX
GbyHKIMHI, UCHONB30BaTh IpaUKU MPU W3YYEHUU IPOLECCOB U
3aBUCUMOCTEH, NpHU pELUIeHHH 3ajad M3 JAPYruX y4eOHBIX
MPEeIMETOB U 3aJla4 U3 pealibHOM KU3HU; BbIpaxaTh (GopMylaMu
3aBHCHUMOCTH MEKIY BEIUUYNHAMU;

- YMETb ONEPUPOBATh MOHATUSMU: TOXJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUH
U HEpPaBEHCTB, PaBHOCWIBHOCTh YypaBHEHUH, HEPABEHCTB U
CUCTEM, palMOHAIbHBIE, HppAlMOHAIbHbBIE, I10Ka3aTEIbHBIE,
CTETICHHBIE, norapudmuueckue, TPUTOHOMETPUYECKHE
YpaBHEHHUs, HEPABEHCTBA M CUCTEMbI; YMETh pEIIaTh YPaBHEHHUS,
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Ognanenue YHHUBEPCAITbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMMU:
B) pabota c nHpopMaIuei:

- BJIAJIETh HABBIKAMH TONy4eHUs WHDOpMAIMK U3
UCTOYHHUKOB PpAa3HBIX THUIIOB, CAMOCTOSITEIHLHO
OCYILECTBIISATh TIOUCK, aHAIN3, CUCTEMATH3AIHIO U
UHTEPIPETAINIO0 HHPOPMALIUU PA3THYHBIX BHIIOB U
dbop™m mpeacTaBIeHUs;

- CO3/1aBaTh TEKCThl B PAa3JIMYHBIX (opmarax c
YU4EeTOM Ha3HAauYeHUs WHpOpMAMK W IIEJEBOU
ayJIUTOpUH, BBIOMpas ONTUMAIBHYIO  (POpMY
MPEJICTABJICHUS U BU3yaTH3aIUH;

- OlEHHMBAaTh JIOCTOBEPHOCTh, JICTUTUMHOCTH
uH(pOpMAaIlMK, €€ COOTBETCTBHE IIPABOBBIM H
MOpPaJIbHO-ITHYECKHUM HOpMaM;

- HWCIIOJIB30BaTh CpelncTBa WH(OOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJOTMH B pEHICHUU

y4eOHBIMU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpraHM3aIlMOHHBIX  337a4 €  COOJIOJICHUEM
TpeOOBaHMUI SPrOHOMUKH, TEXHUKH 0€30I11aCHOCTH,
TUTHUEHBI, pecypcocOepekeHus, TPaBOBBIX U
THUYECKUX  HOPM, HOpPM  HH(DOPMAIIMOHHOM
0e30IMacHOCTH;

- BIIQJICTh HABBIKAMU DPACIIO3HABAHHS W 3allUTHI
uHpopManuy, HHOOPMAIIMOHHONH 0e30ImacHOCTH
JMYHOCTH

HEPaBEHCTBA W CHCTEMBI C IOMOUIBIO Pa3JIMYHBIX MPHEMOB;
pemath ypaBHEHHS, HEPABEHCTBA M CHUCTEMbI C IapaMeTpoM;
NPUMEHSTh YPaBHEHUS, HEPABCHCTBA, MX CUCTEMBI JUISl PEIICHUS
MaTeMaTHUYECKUX 3ajad M 337a4 U3 Pa3InYHbIX 00JacTell HayKu
Y peajbHOM KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHSAMU: JIBUKCHHUE,
napajuielibHbId  TIEPEHOC, CHUMMETpPUST Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, MPEoOpa3oBaHue NMOJ00MS, MOT00HBIC
(bUryphl; YMETh pacro3HaBaTh PAaBHBIC W TOJOOHBIC (UTYPHI, B
TOM 4YHCI€ B TPHUPOJAE, HCKYCCTBE, apPXUTEKTYpe; YMETh
UCIOJIB30BaTh ~ TCOMETPUYECKHE  OTHOIICHHUS,  HAXOJUTh
F€OMETPUYECKUE BEJIIMYUHBI (JJIMHA, YTOJl, IUIOHIaAb, O0BEM)
OpU PEUICHUH 337a4 W3 JPYIHX YYEeOHBIX MPEIMETOB U W3
peanbHOU KU3HU

OK 03. IInanupoBars u
peann30BHIBATH
coOCTBEHHOE
po¢eCCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
peANPUHUMATEIBCKYIO
JESTEILHOCTD B

B o0nacti 1yXxOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS:
- c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS,
TUYECKOTO NIOBEACHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 U TPUHUMATh
OCO3HAHHBIC  PCIICHMs,  OPHUECHTHUPYICh  HA
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAaHHE JIMYHOIO BKJIAQJa B IOCTPOCHHE

- YMCTb ONCprUpOBaATH INOHATHUAMMU padluOHAJIbHBIC,
HppauOHAIBHEIC, IIOKa3aTCIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMCTPUYICCKUC YpaBHCHUA u

HEPaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH IIOHATUSAMH: MHOTOIDAHHMK, CEUCHHE
MHOTOTpaHHMKa, KyO, Napajulelenunen, NpusMa, MNUpamMHuiaa,
durypa u MOBEPXHOCTh BpalICHMs, IMIUHIP, KOHYC, IHIap,
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npodeccuoHabHOU chepe,
WCIOJIb30BaTh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHsIX

YCTOMYHBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POAMUTEIISM
¥ (MIK) IpYruM 4YjeHaM CEMbH, CO3JaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOTO NPHUHATUS IIEHHOCTEH
CEMEMHOMN KU3HU B COOTBETCTBUHM C TPATULIUSIMU
HapoaoB Poccuu;

OBnajgeHue YHUBEPCAIBHBIMU  PErYJISATUBHBIMU
JICHCTBUSMU:

a) cCaMOOpTaHMU3aIINs:

- CAMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATEIbHYIO
JIEATEIbHOCTh, BBISBIATH MPOOJIEMBI, CTaBHTh M

dbopmynupoBaTh ~ COOCTBEHHBIC  3a/Jadyd B
00pa3oBaTeNbHON JIEATENbHOCTH M KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOATEJIbHO COCTAaBISATh IUIAH PELICHUS
npoOJeMbl C YYETOM HUMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHU;

- 1aBaTh OLIEHKY HOBBIM CHUTYallUsIM;
CrocoOCcTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO
IIUPOKOU IPYIUIIMKM B PAa3HBIX 00JIACTSIX 3HAHUH,
MOCTOSTHHO TOBBIIIATh CBOWM 00pa3oBaTEeNbHBIA U
KYJIbTYpPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

WCIIOJIB30BaTh TPHUEMBI pe(IIeKCUU IS OIEHKH
CUTYyalliH, BEIOOpA BEPHOTO PEIICHUS;

- yMETh OIEHHUBAaTh PHUCKH W CBOEBPEMEHHO
MPUHUMATh PEMICHUS 10 UX CHUKEHUIO;

B) DMOIIMOHAJIbHBIA MHTEIJIEKT, TPEAIOIararoImi
c(hOpMUPOBAHHOCTE:

BHYTpECHHEH MOTHBAIWH, BKJTIOYAIONIEH
CTPEMJICHHE K JOCTHKCHUIO LEIW U YCIEXY,
OTNITUMU3M, WHUIMATUBHOCTb, YMEHHE
e CTBOBATh, HCXOS M3 CBOMX BO3MOXKHOCTEH;

cdepa, ceyeHus (UIypbl BpAIIEHUs, MJIOCKOCTb, KacCaroILasics
cdepbl, TWIMHAPA, KOHYCA, IUIONAlb MOBEPXHOCTH MHUPAMUIH,
IpU3MBI, KOHYCa, ILWIMHApA, IUlomanb chepbl, o0beM Kyoa,
IPSIMOYTOJIBHOTO  Napajulelienuena, NUPaMUIbl, IPU3MBL,
LWINHApPA, KOHYCa, I1apa; yMEHUEe N300pakaTh MHOTOTPAaHHUKHU
U NOBEPXHOCTU BpAILEHUS, UX CEUEHHUS OT PYKH, C IOMOIIBIO
YEPTE)KHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
pacrno3HaBaTb ~ CHUMMETPUIO B IPOCTPAHCTBE;  YMETb
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKY;

- yYMEThb OIEpUpOBaTh MNOHATHUAMU: NPSAMOYrOJbHAs CHUCTEMA
KOOpJMHAT, KOOPIMHATBl TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE IIPOU3BEJECHUE, Yrojl MEXKIYy BEKTOpaMHu, CyMMa
BEKTOPOB, IIPOM3BEICHUE BEKTOpPAa HA 4YHUCIIO; HAXOAWTb C
MIOMOIIBIO U3YYEHHBIX (POPMYII KOOPIMHATHI CEPEIUHBI OTPE3Ka,
paccTosiHuE MEXKIY JBYMs TOUKaMU
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- SMIATHUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh
OMOLIMOHAJIBHOE COCTOSIHUE JPYIMX, YYHUTHIBATH

€ro IIpu OCYIIECCTBIICHUHU KOMMYHHKAIINH,
CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,
- COLMAJIBHBIX HaBBbIKOB, BKIIIOYAOIIMUX

CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTUMU
JFOJBMHU, 3a00THTHCS, TMPOSBIATH HHTEPEC W
paspeniath KOHQINKTHI

OK 04 D¢ddexTuBHO
B3aHMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJIe

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOTIPE/IEIICHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
MCCIIEIOBATEIIbCKOM, MPOEKTHOM M COLMAJIbHOU
NESITEIbHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHHUKATHUBHBIMU JCHCTBUSIMHU:

0) cOBMeCTHasl I€SITEIbHOCTD:

- TMOHMMAaThb M MCHOJB30BaTh MPEUMYLIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- NPUHUMATHh IEJIH COBMECTHOM JESATEIbHOCTH,
OpraHM30BBIBATH U KOOPAMHUPOBATH AECUCTBUS IO
€€ JIOCTMKEHUIO: COCTaBJIATh IUIaH JEWCTBUH,
pacnpenensaTb pojik ¢ y4eTOM MHEHUN y4aCTHUKOB
00CYX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

- KOOPJMHUPOBATh U BBHINOJHATH pabOTy B
YCIIOBUSAX peanbHOTrO, BUPTYaJIbHOTO u
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

- OCYIIECTBIISATh IO3UTUBHOE CTPATETMYECKOE
MOBE/IEHNE B PA3JIMYHBIX CHUTYaIUsX, MPOSBIATH
TBOPYECTBO u BOoOOpakeHue, OBITh
WHUIIUATUBHBIM.

OBnajeHue YHUBEPCATBHBIMU  PETYJISTUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- yMeThb ONEpUpPOBaTh MOHATHSAMHU: CIy4aWHBIM ONBIT U
cirydaifHoe coObITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; YMETh
BBIUUCIIATh BEPOSITHOCTh C HCIOJb30BAHUEM TpaduyecKux
METO/OB; TPUMEHSTH (OPMYIBI CIOXKEHHS W YMHOXKCHUS
BEPOSTHOCTEH, KOMOMHATOpHble (akThl U (QOpPMYJBl NpU
pELICHNH 33Jad; OLIEHUBATh BEPOSTHOCTH PEabHBIX COOBITHH;
3HAaKOMCTBO CO CJIy4allHbIMU BEJIMYMHAMU; YMEHHUE HPUBOAUTH
IIPUMEPHI TIPOSIBIICHUS 3aKOHA OOJBIIUX YHCET B MPUPOIHBIX U
OOI11eCTBEHHBIX SBJICHUSX;

- YMeTb CBOOO/IHO ONEPUPOBATH MOHSATHIMH: CTETICHb C IEJbIM
nokaszarejeM, KOpeHb HaTypajllbHOW CTENEHH, CTEeNeHb C
palMoOHANBPHBIM TIOKa3aTelieM, CTENEeHb C JIeHCTBUTEIBHBIM
(BeLIeCTBEHHBIM) TIOKa3aTeleM, JIOrapum Yucia, CHHYC,
KOCHHYC U TaHT'€HC TIPOU3BOJIHLHOTO YHCIIA;

- yMeTb CBOOOJIHO ONEPUPOBATH MOHATHAMM: IpaduK (yHKINH,
oOpaTHast pyHKIMSI, KOMIIO3UIUs QYHKIUH, TUHEHHAsT PyHKLINS,

KBagpaTUuHas (yHKIMs, CTENeHHas (QYHKIUS C  LEeIbIM
MoKa3areieM, TpPUTOHOMETpUYeckue (QYHKIMH, OOpaTHBIE
TPUTOHOMETPUUECKHE ¢GbyHKIMH, MOKa3aTeNbHas u
norapudmuueckas (GyHKUUMH; YMEThb  CTPOUTHh  Tpaduku

(byHKUINH, BBITIOIHATH TpeoOpa3oBaHus rpadukoB GyHKINHT;

- yYMeTb HCHOJb30BaTh TpaduKkd GYHKOHNA I U3YydSHHS
IPOIIECCOB M 3aBUCHUMOCTEH IpH pEIIeHUM 3a/ad M3 JAPYrHx
y4eOHBIX TPEIMETOB W W3 peaJbHOH JKM3HM; BBIpaXKAaTh
(dbopMynaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;
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- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX JIFOACH
MIPU aHAJIM3E PE3YJIbTATOB JAEATEIbHOCTH;

- IpHU3HABaTh CBOE IIPABO M IPaABO APYIHX JIIOICH
Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MHpP C
MO3ULIUU IPYTOro YeI0BeKa

- CBOOOJHO ONEpPUPOBATh TMOHATHSIMH: YETHOCTh (DYHKIIUH,
NEPUOMYHOCTh  (YHKLIWHU,  OTPAHUYCHHOCTh  (DYHKIUH,
MOHOTOHHOCTh (DYHKIIUH, SKCTPEMyM (YHKIINH, HAUOOJbIEE U
HaVMEHbIIee 3HaueHUs (QYHKIMM Ha TPOMEXKYTKE; YMETh
MIPOBOJIUTH UCCIICAOBaHUE (DYHKITUH;

- yMeTh HCIIOJIb30BaTh CBOWCTBA W rpadukd (QyHKIMNA s
pellicHHsI YpaBHEHHI, HEPAaBEHCTB WM 3a/a4y C IapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM TNIOCKOCTH MHOKECTBA PEIICHUMA
YpaBHEHHIA, HEPABEHCTB U X CHCTEM

OK 05 OcymiecTBasTh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHUKAIMIO HA
rOCy/1IapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
y4eTOM 0COOEHHOCTEH
COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o06macTu 3cTeTH4ecKOro BOCITUTAHMS:

- SCTETUYECKOE OTHOIICHHE K MHpPY, BKIIIOUAs
ACTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOpYECTBa, CIOpPTa, Tpyda H OOLIECTBEHHBIX
OTHOIIICHU;

- CHOCOOHOCTh BOCHPHUHUMATH PA3IUYHbIE BUbI
HCKYCCTBa, TPAIUIIMA U TBOPYECTBO CBOETO H
JPYrUX HapoJOB, OUIYIIaTh 3MOLMOHAIBLHOE
BO3/ICMCTBHE UCKYCCTBA;

- yOeXJIeHHOCTh B 3HAUYUMOCTH IJI JIMYHOCTH U
oO1recTBa OTEYECTBEHHOTO " MHPOBOTO
MCKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPaJAMLIMN U
HapOJIHOTO TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUAAX

UCKYCCTBa, CTPEMJICHHE TMPOSIBJIATH KadyecTBa
TBOPUYECKOH JINYHOCTH;

OsnageHue YHUBEPCAIbHBIMU
KOMMYHHUKATHUBHBIMH JEHCTBUSMU:

a) o0reHue:

- OCYIIECTBJISITh KOMMYHHUKAIIMH BO BcexX cdepax
JKU3HH;

- pacnio3HaBaTh HEBEpOAIbHBIE CPEJCTBA OOIICHNUS,
MOHMMAaTh  3HAYCHHE  COIMAJIbHBIX  3HAKOB,
pacro3HaBaTh MPEIIOCHUIKU KOH(JTUKTHBIX

- YMETh ONEpPUPOBATh MOHATHUSAMH: CpeIHEe apupMeTHYEeCKoe,
Me/nuaHa, HauOosblliee M HauMEHblee 3HaueHMs, pa3Max,
JUCIEpCUsi, CTAaHIApTHOE OTKJIOHEHHE YMCIOBOro Habopa;
YMEHUE  U3BJEKaTb,  HMHTEPIPETUPOBAaTh  HHGOPMALHIO,
NPEJCTAaBICHHYI0 B TaOnMIax, Ha JguarpaMmax, rpadukax,
OTPaXKAIOIlYI0 CBOWMCTBA PEAIBHBIX IPOLECCOB U SBJICHUM;
MPEJICTaBIATh HH(OOPMALIMIO C MOMOIIBI0 TaOJIHIl U JUarpamm;
UCCIENOBATh CTaTUCTUYECKHUE JAaHHBIE, B TOM YHCIE C
IIPUMEHEHHEM I'paUUECKUX METO/IOB U 3JIEKTPOHHBIX CPEJCTB;

- YMETb OIEpUPOBATH MOHATUAMU: TOYKA, IpsMasi, IUIOCKOCTH,
IIPOCTPAHCTBO, JIBYI'PAHHBIA YIOJ, CKPELIUBAIOIIUECS IPSMBIE,
[MapaJUIeJIbHOCTh U NEPHEHAMKYJIAPHOCTb  NPAMBIX U
IJIOCKOCTEM, Yrojl MEXKIy MpPSIMBIMH, Yrojl MEXIy HpsIMOM M
IIJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTAMM, PACCTOSHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEXAY MpPSMBIMH, PacCCTOSHUE
MEXY IIIOCKOCTSIMU;

- YMETh UCIOJIb30BaTh MPH PEUICHUH 337a4 U3y4eHHbIE (DaKThI U
TEOpeMbl IJIAHUMETPUH; YMEHHUE OLEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaoIIEro Mupa
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CUTYallui U cMsr4aTh KOH(DIUKTHI;
- pa3BEpHYTO U JIOTUYHO M3J1araThb CBOK TOYKY
3pEHUs C HCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06. IIposBasaTh
IPaXTaHCKO-
MaTPUOTHIECKYIO MO3UIIHUIO,
JIEMOHCTPHPOBATh
0CO3HAHHOE IOBEJICHHUE Ha
OCHOBE TPAIUIIMOHHBIX
00IICUeITOBEUECKUX
LIEHHOCTEH, B TOM YHCJIE C
Y4eTOM rapMOHU3AINN
MEKHALMOHAIbHBIX U
MEXKPEITUTHO3HBIX
OTHOIIICHUH, IPUMEHSATh
CTaHIapPTHI
AHTHUKOPPYIIIUOHHOTO
MTOBEICHUS

- OCO3HaHHME  OOYYaIOUIMMHUCA  POCCUICKON
IPaXXAAHCKOW UICHTHYHOCTH;

- IICJIEHAIpPAaBIE€HHOEC  pa3BUTHE BHYTPECHHEU
NO3ULUK  JINYHOCTH HA  OCHOBE  JyXOBHO-

HPaBCTBEHHBIX ILIEHHOCTEW HapoaoB Poccuiickoi
denepanuy, HUCTOPUYECKUX U HAIMOHAJIBHO-
KYJBTYPHBIX TPAAUIUi, (OPMHUPOBAHUE CHCTEMBI
3HAYMMBIX L[EHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
AQHTUKOPPYIIIUOHHOTO MHUPOBO33pEHUS,
IPaBOCO3HAHUS,  JKOJOI'MYECKOH  KYJIbTYpBHI,
CIOCOOHOCTH CTaBUTH SN U CTPOUTH KU3HEHHBIC
IUIaHBI;

B gactu rpask1aHCKOTO BOCITUTAHUS:

- OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIpaB M
00513aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOTIOPSIKA;
- TpUHATHE TPAJUIHOHHBIX HAllMOHAJBHBIX,
0011eYeI0BeUeCKUX I'YMaHUCTHYECKHUX u
JIEMOKPAaTUYECKUX LIEHHOCTEH;

- TOTOBHOCTh  TPOTHUBOCTOSITH  HJCOJOTHU
OKCTpEMH3Ma,  HAlMOHAIM3Ma,  KCEHO(pOoOHH,
JTVCKPUMHUHAIIMN TI0 COIUAIBHBIM, PEITUTHO3HBIM,
pPacoBbIM, HALIMOHAJIBHBIM NIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTH B
UHTEpecax TPaKIaHCKOTo OOIIeCTBa, Y4acTBOBATH
B CaMOyIpaBJIe€HWH B 00mIe00pa3oBaTEIHLHOMN
OpraHu3aIu u JIeTCKO-FOHOIIECKUX
OpraHu3aIusIX;

- yYMEHHE B3aUMOJICHCTBOBATh C COLUAIBHBIMU
WHCTUTYTAaMH B COOTBETCTBHH C UX (DYHKIUSIMH U
Ha3HAUYCHUEM;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJISIPHOE IPOM3BEJICHUE, YTOJI MEXKAY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTh C
MOMOIIBIO U3YYEHHBIX (DOPMYIT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
paccTosiHuE MEKIY JBYMs TOUKaMU;

-yMeTb BBIOMPATh MOAXO MUK H3yYSHHBIH METOJI TS PEIICHHS
3aJlauy, paclo3HaBaTh MaTeMaTH4YecKue (GakThl U
MaTeMaTUYECKUE MOJIEIH B IPUPOIHBIX U OOIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IIPUMEPHI
MAaTE€MaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEMaTHUYECKON HAYKH.

- yMeThb ONEpUpOBATh MOHSTHUAMU: CIYYalHBIA OMNBIT U
ciydaifHoe coObITHE, BEPOATHOCTh CIYy4aifHOTO COOBITHS; YMETh
BBIUHCIIATh BEPOATHOCTh C MCIOJIb30BAaHUEM TI'padUuyecKuX
METO/IOB; TPUMEHSTH (OPMYNbl CIOXKEHHS M YMHOXXEHUS
BEPOATHOCTEH, KOMOWHATOpHBIE (aKkTbl U (QOpMyJbl MpuU
pELIeHUH 3aJay; OLIEHUBATh BEPOSTHOCTH pEasbHBIX COOBITHH;
3HAKOMCTBO CO CIy4yalHBIMHM BEIMYMHAMH; YMEHUE MPUBOAUTH
IPUMEPHI MPOSIBIICHUS 3aKOHA OOJBIIUX YHCET B MPUPOAHBIX U
OOLIECTBEHHBIX SIBICHUIX
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- TOTOBHOCTh K T'YMaHHMTapHOM W BOJIOHTEPCKOM
JIESATCIbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUS:

- c(hOopMHPOBAHHOCTh POCCHICKOW Tpa)TaHCKON
WJICHTUYHOCTH, MTaTPUOTHU3MA, YBAKEHUSI K CBOEMY
HapoAy, 4YyBCTBAa  OTBETCTBEHHOCTH  IEpEN
Ponunoii, ropaoctu 3a cBoil Kpaid, cBor0 Ponuny,
CBOM S3BIK U KYJIBTYpPY, NPOILLJIOE W HACTOSLIEE
MHOTOHAIlMOHAJIbHOTO Hapoa Poccuuy;

- ILIEHHOCTHOE OTHOUIEHHWE K TOCYAapCTBEHHBIM
CHMBOJIaM, HUCTOPUYECKOMY U  IPUPOJHOMY
HACJICAWI0, MaMSATHUKAM, TPAJULMSIM HapOIOB
Poccun, poctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYAE;

- wuuedHas  yOeXJEHHOCTb, TOTOBHOCTb K
ciIyeHuro u 3amuTte OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

OCBOCHHEIC 00y4arOITUMHUCAMEKIIPEIMETHBIC
MOHSTUS W YHUBEpCAlbHBIE y4eOHbIE JEeHCTBUS
(perynsaTuBHBIE, IM03HABaTECIIbHBIC,
KOMMYHHUKATHBHbIE);

- CIIOCOOHOCTE 1504 HCIOJIL30BaHUS B
MO3HABATEIbHOW M COLMAIIBHOM  MPAKTHKE,
TOTOBHOCTh K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO
U OCYUIECTBICHHUIO Yy4eOHOH  JIeATEIBHOCTH,
OpraHu3anu  y4eOHOro  COTPYJHHYECTBA  C
MeAarorn4yecKuMu pabOTHUKAMH U CBEPCTHHUKAMH,
K y4acTUIO B TIOCTPOCHUW HHAMBHUIAYATHHOMN
00pa3oBaTeNnbHON TPACKTOPUH;

- OBJIaJIEHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, POEKTHON U COLMAJIbHOM
JIeITETLHOCTH

OK 07 CopgeiicTBOBaTH

- HC INPHUHUMATH I[CﬁCTBHH, MPUHOCAIINEC BPCH

- yYMETh OINEpPHpPOBATh NOHATHAMM: (YHKIMS, HEmpepbIBHAS
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COXPaHCHHIO OKPYKaIOIICH
cpensl,
pecypcocOepeReHHUIO,
MPUMEHSTH 3HaHUS 00
W3MEHEHHHU KJIMMaTa,
MIPUHITUITBI OEPEHKIINBOTO
MPOM3BOJICTBA, Y3 (HEKTUBHO
JIECTBOBAThH B
YpEe3BbIUAHBIX CUTYAIHSIX

OKpYXalollleu cpee;

- yMETb NPOrHO3UPOBaTh  HEOJIArONpUSATHBIC
SKOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPALLATD UX;

- PacIIMpPUThH OMNBIT AEATEIBHOCTH 3KOJIOTMYECKOU
HaIPaBJIEHHOCTH;

- pa3pabaTbiBaTh IUIaH peELIEHUs MpPoOIeMbl C
YU4ETOM aHajli3a UMEIOUIMXCS MaTepHalIbHbIX U
HEMaTepHUalbHBIX PECYPCOB;

- OCYIIECTBIATh  LI€JICHANPABICHHBIA  IOUCK
nepeHoca CpeacTB U CcrnocoOOB  JEWCTBUA B
poECCHOHAIBHYIO CPENY;

- YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
IPAKTUYECKYIO 00J1aCTH KUZHECATENbHOCTH;

- IpeaJiaraTh HOBBIE IPOEKTHI, OLIEHUBATh UJIEU C

byHKIMSA, [POU3BOJHAS, MEpPBOOOpa3Has,  OIpeneIeHHbIN
UHTErpaJl; YMETb HaXOJIUTh MPOU3BOJHBIC AIEMEHTAPHBIX
GbyHKIMI, UCTIONB3ys CIPaBOYHbIE MaTEpUalIbl; UCCIENIOBaTh B
MPOCTEHINX ciydasix (YHKIIMM HAa MOHOTOHHOCTH, HAXOIWTh
HauOOJbIINEe W HAUMEHbIIWE 3HA4YeHUA (QYHKIUI; CTPOUTH

rpadpuKd  MHOTOWIEHOB C  HWCIOJB30BAHWMEM  ammapara
MaTeMaTHYeCKOro aHajiu3a; IPUMEHSATb IPOM3BOJIHYIO IpHU
pelleHny  3aJad  Ha  JBIOKEHHWE;  pellaTh  [PaKTUKO-

OPUEHTHPOBAaHHbIE 337aYl Ha HaAWOOJIbIIME U HaUMEHbIIUE
3HAYEHMS], HA HAXO0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YMETb ONEPUPOBATH MOHITHAMM: JBUKEHHE B IIPOCTPAHCTBE,
110/100HbIE (UTYPBI B MPOCTPAHCTBE; UCIOIb30BaTh OTHOIIECHUE
oI MOBEpPXHOCTEH M 00BEMOB MONOOHBIX (UTYp NpHU
pelIeHuN 3a/1a4;

- YMETh BBIYUCIATH F€OMETPUYECKHE BEIMYUHBI (UIMHA, Yrodl,

MTO3HITUH HOBH3HBI, OpUTHUHAIBHOCTH, | TUIOIIAAb, OO0BEM, TIUIOMIAJb TMOBEPXHOCTH), HCIOIb3YS
MIPAKTUYECKOW 3HAYUMOCTH; W3Y4YEeHHbIE POPMYIIBI U METOIBI
- JaBaThb ONLEHKY HOBBIM CHUTyallusiM, BHOCHTb
KOPPEKTUBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YIBTATOB IEJISIM
I[IK 1.3 Bectu yueTHO-|- oOmNpeAensTs UENH JEATENbHOCTH, 3aJaBaTh |— yMeTh MOJEIMPOBATh pealbHbIE CHUTYalldd Ha S3bIKE
OTYETHYK0  JOKYMEHTAUMIO | MapaMeTPbl U KPUTEPUU UX JOCTUKEHHUS; MaTEMaTHKU,
o TEXHHUUYECKOMY |- CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIFHOMY | — COCTABJIATH BBIPAKEHHUS, YpPaBHEHHS, HEPABEHCTBA M HX

O0CITy)KMBaHUI0 U PEMOHTY
M0/TbEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX, TOPOKHBIX
MaIlluH 1 000pyI0BaHUs

IMMOUCKY ME€TOAOB PECHICHHA MNMPAKTHYCCKUX 3ajady,
MPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUS

- AQHAJIM3UPOBATH IMOJYUYCHHBIC B XOJC PCHICHUA
3a/la4n PE3YyJIbTAThl, KPUTHUUCCKHU OLCHHUBATH HX

CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIENOBATh ITOCTPOCHHBIE
MOJEIN c UCIIOJIb30BaHUEM anmnapara anreopsl,
MHTEPIPETUPOBATH ITOTYYEHHBIN pe3ybTaT;

— CTPOWTH MaTEMaTUYECKUE MOZEJIN c IIOMOIIBIO
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IIK 2.2 OcyuecTBisiTh
IUIAHUPOBAHKE, OPraHU3aALUIO
u yuer pabot npu
JKCIUTyaTallul  MOJbEMHO-
TPaHCHOPTHBIX,
CTPOUTENBHBIX,  JOPOKHBIX
MalIvH U 000pyI0BaHuUs

IIK 2.4 PaccunThIBaTh)
TEXHUKO-DKOHOMUYECKHE
[MOKa3aTeun npy|
IKCILTyaTaIuu MIOHEMHOA]
TPAHCIIOPTHBIX,
CTPOUTEIBHBIX,  JIOPOKHBIX

MaIlliH ¥ 000py10BaHUs

JIOCTOBEPHOCTb,
HOBBIX YCIIOBHSIX;
- JenaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATH
ero, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

MIpOrHo3upoBaTb HM3MCHCHHUC B

F€OMETPUYECKUX NOHATUH M BEJIIMYMH, PELIATh CBSI3aHHBIE C
HUMHU NPAaKTUYECKUE 3a/]auu;

— COCTaBJISITh BEPOSTHOCTHYIO MOJENIb WU HWHTEPIPETHUPOBATH
IIOJIy4YEHHBIM  PE3yJIbTaT, pellaTb IPUKIAJAHBIC  330a4M
CpeAcTBaMM  MaTeMaTMYEeCKOrO aHali3a, B TOM  YHUCIE
COLIMAIBHO- YKOHOMHYECKOTO U (PH3UUECKOT0 XapaKTepa.
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHOM padoThl

Bup yueOHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 308
B T.4.

OcHoBHOe coJep:kaHue 244
BT. 4.:

TEOpeTUIeCcKoe 00yueHune 220
MPAKTUYECKHUE 3aHITUS 24
IIpodeccuonabLHO-OPHEHTHPOBAHHOE COepKaHUE (CodepKaHue 56
MPUKJIAJTHOT0 MOYJIsA)

BT. U.:

TeopeTudecKoe o0ydyeHue -
MPAKTUYECKHUE 3aHITUS 56
KoncyabTanun 2
IIpome:xxyTounas arrecrauus B popMme 1udpepeHIHPOBAHHOr03a4eTa

(1 cemecTp)

IMpomexyTounas aTrectainus B popme Ix3ameHa (2 cemecTp) 6
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U PodecCHOHAIBHO-

HaumenoBaHue pa3jiesioB u O0bem | @opmupyemble
Tem OPHEHTHPOBAHHOE), J1A00PATOPHbIE H NPAKTHYECKHE 3AHATHS, CAMOCTOATEIbHAA 4acoB | KoMmeTeHmuH
pabora o0yuyaoummxcs
1 2 3 4
Pasnen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 22 OK 01., OK 02.,
Tewma 1.1 Lens u 3anaun Coaep:xkaHue yueOHOro MaTepuaja 2 OK 03., OK 04.,
MaTEMaTUKH IPU OCBOEHUU ba3zoBbie 3HaHUS M YMEHHS [0 MaTeMaTWKe B MPO(ECCHOHATBFHONW U B TIOBCEIHEBHOM OK 05., OK 06.,
CIEUAIIBHOCTH JesITebHOCTH OK 07,
Tema 1.2 Yucna u Boruncienns. | Comepskanue y4eGHOro MaTepuasia 2 K 1.3
Beipaskenus u npeoOpazoBanust | JleficTBUSA Haa MOJOKUTEIbHBIMA M OTPUIATEIIbHBIMH YHCIIaMH, OOBIKHOBEHHBIMU H 11K 2.2
JNECSITUUHBIMU  Jpo0simu. JleMcTBUSL €O  cTemeHsMHU, (QOpMYJbl COKpPALEHHOTO 1K 2.4
YMHOXEHUS
Tewma 1.3. 'eomeTpus Ha IIpodeccrnoHaILHO-OPUEHTHPOBAHHOE COJIEP/KAHNE 2
IJIOCKOCTH Bunpl mutockux ¢uryp u ux ruomans. [IpakTHKo-OprHeHTHPOBAaHHBIE 33/1a4H B Kypce
IrE€OMETPHUH Ha IUNIOCKOCTH
B TOM 4HcJie IPaKTHYeCKHe 3aHATHS 2
IIpakTnueckoe 3ansaTue Ne |
Pemenne npakTHKO-OpUEHTHUPOBAHHBIX 33/1a4 B Kypce T€OMETPUH Ha IMIIOCKOCTU
Tema 1.4 IIpouenTHbIE Coaepxanue yueOHOro MaTepuaa 4
BBIUMCIICHUS [IpocThie MpoLEHTHI, pa3Hble cIOcOOb! MX BbhlunciaeHHs. ClI0KHbIE POLIEHTHI 2
B TOM 4HCJIe NPAKTHYECCKHE 3aAHATHS 2
IIpakTnueckoe 3anarue Ne2
[IpolieHTHBIE BEIUNCIEHHUS
Tema 1.5 YpaBHenus u Coaepxanue yueOHOIro MaTepuaJa 4
HEpPaBEHCTBA JluneiiHble, KBaJpaTHbIE, IPOOHO-IMHEITHBIE YpPaBHEHUS M HEPABEHCTBA 2
B TOM 4McJe NIPAKTHYECKHE 3aHATHS 2
[IpaxTnueckoe 3anstue Ne 3
YpaBHEHMsI U HEPABEHCTBA
Tewma 1.6 Cucremsl ypaBHeHui u | Conep:kanue y4eOHOro MaTepuajia 6
HEPaBEHCTB CriocoObl pemieHusi cucTeM JHHEWHbIX ypaBHeHUMl. [lonsitus: matpuna 2x2 u 3x3,
onpeaenuTens Mmarpuipl. Merton IT'aycca. CucTeMbl HENMHEHWHBIX YpaBHEHHH.
CucTtemMbl HEpaBEHCTB
Tema 1.7 BxonHO! KOHTPOIIb Coaeprxanue yueOHOro MaTepuaJia 2

Beruucnennss m  mpeoOpa3oBaHus. YpaBHCHHMsT M HEpPAaBEHCTBAa. | eomeTpus Ha
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IUIOCKOCTH.
Kontponbnas pabora Ne 1

Pasznea 2 [lpsiMble U JIOCKOCTH

B MPOCTPAHCTBE

18

OK 01., OK 03.,

Tema 2.1. OcHOBHBIC TOHATUS Copepixanne yuedOHOro MaTepuaJia 2 OK 04', OK 07.’
crepeoMeTpur. PacrionoxeHne npsmbIx 1 IIpenmer crepeomerpun. OCHOBHBIE TOHATHS (TOUKA, IIPsIMast, INIOCKOCTB, IPOCTPAHCTBO). OCHOBHBIE aKCHOMBI I1IK 1.3
IJIOCKOCTEN crepeomerpui. Ilepecekaromyecs, napamienbHble U CKpeLMBatoIuecs npsamsele. IIpuzHak u cBOHCTBO IK 2.2
CKpEILIMBAIONIUXCS TPSIMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBL. 1K 2.4
Tema 2.2. TlapanmnenbHOCTb IPSIMBIX, Conep:xanue yueOHOro MaTepuaJia 4
IPSAMOM M IUIOCKOCTH, IJIOCKOCTEH [apamensHbie npsiMas U mwiockocTsb. Onpenenenue. [Ipusnak. CBoicTBa (C 10Ka3aTeNbCTBOM). [lapanienbHble
mwiockoctu. Onpenenenue. [Ipusnak. CBoiicTBa (¢ JOKa3aTeabcTBOM). TeTpasap u ero anmemenTsl. [lapamnenenunen
U ero aeMeHThl. CBOWCTBA MPOTUBOIIOJIOKHBIX TpaHel U TuaroHanei napamienenunesaa. [loctpoenue cedeHnit.
Pemenne 3anau.
Tema 2.3. [lepneHIuKyISpHOCTD NPSIMBIX, Coaep:xanune yueOHOro matepuasa 2
HPSIMOH ¥ TUIOCKOCTH, TUIOCKOCTEH TepnenqukynsipHble psiMble. [1apaiensHble TpsIMbIe, HEPIeHIUKYIIPHbIE K IUIOCKOCTH. 1Ipu3HaK
MEPIIEHIUKYIIIPHOCTH MPSAMOIi U mtockocTh. Jloka3arenseTBo. [lepnenaukymsip n HaknonHas. [leprenaukyspHble
niockocTy. Ilpu3Hak nepnenauKyIsIpHOCTH IuIocKocTel. Jloka3zaTenbcTBO. PaccTosiHUS B IPOCTpaHCTBE
Tema 2.4. Teopema o Tpex Conep:xanue yue0HOro MaTepuasia 4
TEePIEeHIUKYIIPax Teopema o Tpex nepneHaAuKyIsgpax. Jloka3aTelbCTBO. YTOI MEXTY MPSIMON U MJIOCKOCThIO. YTOJI MEXTY
TUTOCKOCTSIMU
Tema 2.5.ITapannensHsle, IIpodeccnonaIbHO-OPHEHTUPOBAHHOE CO/lEPAKAHME 4
HepIeHIUKYIISIPHBIE, CKPEIINBAIOIINECS AXCHOMBI cTepeoMeTpHu. [1eprneHJUKyIIPHOCTD MIPSIMOH U IUIOCKOCTH, apajlieIbHOCTD IBYX HPSIMBIX,
npsiMbIe MIePIEHINKYJISIPHBIX IIOCKOCTH, MEPHEHANKYIIIPHOCTD IIIOCKOCTEH
B TOM 4Hc/e MPAKTHYeCKHe 3aHATUS 4
IIpaktuueckoe 3anarue Ne 4, 5
[MapannensHsle, TePICHANKYISIPHbIE, CKPEIIHBAIONIIE TPSIMbIE
Tema 2.6. Pewienue 3anau. IpsimMeie u Conep:xanue yued0HOro MaTepuaJsia 2
IJIOCKOCTH B IIPOCTPAHCTBE PacrionoxeHue npsMBbIX U IIIOCKOCTEH B IPOCTpaHCTBe. 1IepneHaAnKyIIpHOCTh U MapalIeIbHOCTh NPSAMBIX U
mockocreit. CkpenuBaronuecs npsivbie. KontpospHas padora Ne 2
Pa3nen 3. KoopaMHaThI H BeKTOPbI 16 OK 02., OK 03.,
Tema 3.1 JIekapTOBBI KOOPIMHATHI B Conep:kanne y4e0HOr0 MaTepuasia 4 OK 04., OK 07.,
npocTpaHcTBe. PaccTosiHne Mex Iy IBYMS JlexapTOBBI KOOPMHATHI B IPOCTPaHCTBE. IIpocTeiimme 3anaun B KOOpANHATAX. PacCTOsHIE MEXTy ABYMs IK' 1.3

24




TO4YKaMH. KOOp/IMHATBI CEpeANHbI OTpe3Ka TOYKaMH, KOOPJMHATBI CEPeUHbI OTPE3Ka K 2.2
Tema 3.2 BekTopbl B IPOCTPaHCTBE. Conep:xanue yueOHOr0 MaTepualia 6 TIK 2.4
Vron mexny Bekropamu. CkaispHoe Bexropsl B npoctpaHcTBe. CI05KEHHE U BBIUMTAHHE BEKTOPOB. Y MHOJKEHHE BEKTOPa Ha YUCII0. KOMITaHapHbIE
HPOM3BE/ICHHE BEKTOPOB BeKTOpHI. CKaIsIpHOE IIPON3BEICHNE BEKTOPOB. Pa3iioxkeHne BeKTOpa 110 TpeM HEKOMITIAHAPHBIM BEKTOPAM.
KoopanHats! BeKTOpa, CKaIIpHOE POM3BEACHHE BEKTOPOB B KOOPMHATAX, YTOJI MEXKIY BEKTOPAMH, YTOJI MEXIY
TIPSIMOI! M TTOCKOCTBIO, YTOJI MEXKIY IUTOCKOCTSIMH. Y paBHEHHE ITIOCKOCTH. | €OMeTpHYIEeCKIi CMBICIT OTIPEeInuTeNs
2x2
Tema 3.3 IIpakTUKO-OpUCHTUPOBAHHbIE IIpodeccnonalbHO-0PHEHTUPOBAHHOE CO/lCPAKAHME 4
3aJ]a4d Ha KOOPAUHATHOU INIOCKOCTH Koopaunarnas mnockocTs. Beraucinenue paccTossHUM U III0INAAEH Ha IIOCKOCTH. KoIMYecTBEHHbIE PacdeThl
B TOM 4YMCJIe IPAKTUYEeCKHE 3aHATHS 4
[Ipaktuueckoe 3ansatue Ne 6
Koopaunatnas minockocTs. Beruncienne paccTosHUN Ha IIOCKOCTH.
[IpakTuueckoe 3ansarue Ne 7
Beraucnenne miomasei Ha miockoctu. KoandecTBeHHBIE pacueThl
Tema 3.4 Pewenue 3agau. Koopaunats! u Copepxanue yueOHOro MaTepuaJia 2
BEKTOPHI JlekapTOBBI KOOPIMHATHI B IIPOCTPAHCTBE. BEeKTOpHI B IpocTpaHCcTBe. ClI0XKEHHE U BHIYNTAHHUE BEKTOPOB.
YMHOKeHHe BeKTopa Ha ducino. KommianapHeie BekTopbl. CKasIpHOE MPOU3BEACHHE BEKTOPOB. PasnoxeHune
BEKTOpA I10 TPEM HEKOMIUTaHAPHBIM BeKkTopaM. IIpocreiinine 3ana4yn B koopauHaTax. KoopauHaTel BEKTOpa,
paccTosTHUE MKy TOYKaMH, KOOPAWHATHI CEpEeIMHbI OTPE3Ka, CKAISIPHOE MPOU3BEACHHE BEKTOPOB B KOOPANWHATAX,
YrOJI MEXXTy BEKTOPAMH, YrOJl MKy IPSIMOil M INIOCKOCTBIO, YTOJI MEKy ItocKocTsiMU. KoHTponbHas paboTa Ne
3
Pazneu 4. OcHoBBI TpUTrOHOMeTpHHU. TpUroHoMeTpuyeckue pyHKMn 36 OK0I., 0K 02.,
Tema 4.1 TpuroHoMeTprUeCKUE PYHKIMH Copaep:xanune yueOHOro matepuasa 4 OK 03., OK 04.,
IPOU3BOJIBHOTO yIiIa, Yucna. PaguaHnas u Panuannas Mepa yriia. IIOBOPOT TOUKM BOKPYT Hadalla KOOpAMHAT. ONpEAEIeHIE CUHYCa, KOCUHYCa, TaHTeHCa U OK 05., OK 06.,
rpajycHas Mepa yria KOTaHreHca. 3HaKH CHHYCa, KOCHHYCa, TAHT'€HCa M KOTaHTeHCa M0 YETBEPTSIM. 3aBUCHMOCTh MKy CHHYCOM, OK 07,
KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJIHOT'O U TOTO XK€ yIia [K
Tema 4.2 OcHOBHBIE TPUTOHOMETPHUIECKHE Conepixanue yued0HOro MaTepuasia 4
TOXIECTBA. TpuroHomeTpu4eckue ToxaecTsa. CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC YIJIOB O U - 0.. @OPMYJIbI IPUBEICHHUS
DopMyITBI TPUBEICHUS
Tema 4.3 Cunyc, KOcuHYC, TaHTeHC CyMMBI | Coaep:kaHue y4e0HOro MaTepualia 6
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U Pa3HOCTHU ABYX yrioB. CHHYC U KOCHHYC

JBOMHOTO yria. ®opMyJisl HIOJOBUHHOTO

yrna

CyMMa 1 pa3HOCTb cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC U KOCUHYC ABOHHOTO yria. @opmMyisl
Mo0BUHHOTO yria. [IpeobpazoBaHust cyMMBI TPUTOHOMETPUYECKHX (DYHKIUH B MPOU3BEACHNUE U IPOU3BEACHUS B
cymMy. BeIpaskeHne TpUroHoMeTpHuecKuX (pyHKIMI yepe3 TaHTeHC MTOJIOBUHHOTO apryMenTa. IIpeoGpasoBanus

MPOCTENIINX TPUTOHOMETPUUECKUX BBIPAKEHUN

Tema 4.4 Oynknny, ux cBoiictBa. CriocoOb!

3amaHus QYHKIH

Copep:xanne yueOHOro MmatepuaJa

O0nacTh onpeneneHus 1 MHOXKECTBO 3HAUCHNH (QYHKIUH. UETHOCTD, HEYETHOCTD, TEPHOANIHOCTS (DYyHKIHH.

Crioco651 3aanust GyHKIHi

Tewma 4.5 Tpuronomerpruieckue QpyHKIHH,

UX CBOWCTBA U rpaduku

Coaep:xanne yueOHOro matepuasa

O0nacTh onpenene s U MHOKECTBO 3HAUCHHH TPUTOHOMETPUIECKUX YHKIHHA. UETHOCTD, HEYETHOCTb,
MIEPUOJMYHOCTh TPUrOHOMETprIecKnX pyHkmid. CBoiicTBa U TpaduKu PYHKIHNA y = COS X, y =SIN X, y =tg X, y =

ctg x.

Tema 4.6 [IpeoOpa3oBanue rpaduxos

TPUTOHOMETPUYECKUX (PYHKIIUH

Conepixanue yueOHOro MaTepuaJjia

Cxxatre U pacTshKeHne rpauKoB TPUTOHOMETpUYECKUX (yHKIUH. [Ipeodpa3oBanue rpadkoB

TPUTOHOMETPHUYECKHUX (QYHKIUIT

B TOM YMCJI€ NIPAKTUYECCKHUE 3aHATUS

IIpaktuueckoe 3anatue Ne 8

[IpeobpazoBanne rpauKOB TPUTOHOMETPUIECKUX (YHKIIHN

Tema 4.7 Onucanue MpoON3BOJCTBEHHBIX

TIPOIIECCOB C MMOMOIIBIO TPAPUKOB PYHKIIHH

IIpodeccnonabLHO-OPHMEHTHUPOBAHHOE COAEPKAHUE

Hcnionp30BaHue CBOMCTB TPUTOHOMETPHIECKHX (DYHKIMH B TPO(PECCHOHATBHBIX 3a/1a4ax

B TOM YMCJI€ NPAKTUYECCKUE 3aHATUS

IIpaktuueckoe 3anarue Ne 9, 10

Hcnonns3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (byHKL[PIﬁ B HpOd)eCCHOHaHBHLIX 3azadyax

Tema 4.8 OOpaTHbIe TPUTOHOMETPUIECKHE

GbyHKINH

Copep:xanmne yueOHOro matepuasa

OO6patHble TpuronoMerpuieckue Gynkmu. Mx cBolcTBa 1 rpagukn

Tewma 4.9 TpuroHomeTprdeckre ypaBHEHHs

" HCPAaBCHCTBA

Conep:xkanue y4eOHOro MaTepualia

VYpaBHeHHe cos X = a. YpaBHEHHeE sin X = a. Y paBHEeHHe tg X = a, ctg X = a. PelleHne TpUTOHOMETPHUIECKIX
YpaBHEHHIT OCHOBHBIX THIIOB: IIPOCTEHIINE TPUTOHOMETPUUECKUE YPaBHEHHS, CBOJISIINECS K KBaIPAaTHEIM,
pelraeMble pa3noKeHHeM Ha MHOXKHMTEIH, OHOPOJHBIE.

[Ipocreiiiiie TPUroHOMETPUYECKIE HEPABEHCTBA

B TOM YMCJIC NNPAKTUYECCKUE 3aHATUS
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[Ipaktuueckoe 3anarue Ne 11

IIpeobpa3oBanue rpadMKOB TPUTOHOMETPHUECKUX ()yHKIHI

Tema 4.10 Cucrems! TpuronoMerpudeckux | Coaep:kaHue y4eOHOro MaTepualia 4
YpaBHEHUI CuCTeMBl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPAaBHEHUH
TTpeobpa3oBaHHe TPUTOHOMETPUYECKHX BHIPAXKCHHUH. PEIICHHE TPUTOHOMETPHICCKUX YPABHCHUH 1 HEPABCHCTB B
TOM YHCIIE C HCIO0JIB30BaHNEM CBOHMCTB (yHKumi. KonTpombsaas padora Ne 4
Pa3nen 5. KomniiexkcHble yncia 8 OK 01., 0K 02.,
Tema 5.1 KoMIUIEKCHBIE YnCTa Coaep:kanue y4e6HOro MaTepuaia 4 OK 03., OK 04.,
TTonsiTHe KOMIUIEKCHOTO ynciia. CONpsuKeHHbIE KOMIUICKCHBIE YHCIIa, MOAYJIb U apIYMEHT KOMIIJIEKCHOTO YHCIIa. OK 05., OK 06.,
dopma 3anKcH KOMITIEKCHOTO Yrciia (TeOMETpUIecKasi, TPUTOHOMETpUIecKast, anredpandeckas). Apudmerndeckue OK 07,
JeifiCTBUS C KOMIUIEKCHBIMHU YHCIaMU TIK 1.3
Tema 5.2 IIpuMeHeHnEe KOMIIEKCHBIX IIpodeccnonaIbHO-OPHEHTUPOBAHHOE CO/lEPAKAHME 4 IIK 2.2
qucen BEImonHeHne pacyeToB C HOMOIIBIO KOMIUIEKCHBIX YHCell. [[pUMephl HCII0JIB30BAaHUS] KOMIUICKCHBIX YHCEI IIK 2.4
B TOM YHCJIe IPAKTUYECKHE 3aHATHSI 4
IIpaktuueckoe 3anarue Ne 12, 13
BBINOIHEHHE PacyeTOB ¢ MOMOIBI0 KOMIUIEKCHBIX YHcell. VIConb30BaHie KOMIUIEKCHBIX YHCEI B
po¢eCCHOHATBHBIX 3a/1a9aX
Pasznea 6. IlpousBognas GpyHKIUM, ee IPUMEHEHUE 34 OK 01., OK
Tema 6.1 IonsiTue Conepskanne y4eGHOro MaTepuaia 02.,
HpOHSBOHHOﬁ. cDOpMy.TIBI n OnpeneﬂeHHe YHCIIOBOM nocCJIICA0OBAaTCIbHOCTH H CIIOCOOBI €€ 3aJaHus. CsolicTBa OK 03 . OK
npaBuia audhepeHpoBaHus YUCJIOBBIX TMoOcieaoBarenbHocTed. OmnpeneneHue mpenesaa IMOCIeA0BaTeIbHOCTH. 04.
Brruncnenmne npeaenoB nocneaoBarenbHocTel. [Ipeaen ¢yHkimu Ha 0€CKOHEYHOCTH. OK 05 ’ OK
[Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamenue pynkuuu. 3anaqm, "
MNPpUBOJAIINC K TOHATUIO HpOPISBO,Z[HOfI. OHpeI[eJ'ICHI/IC HpOPISBO,Z[HOfI. AJ'IFOpHTM 06 "
OTBICKaHHS TPOU3BOTHOU 1K'1.3
Tema 6.2 IIpousBonnsie cymMMbl, | ConepskaHue yueOHOro MaTepuasa glé %421

Pa3HOCTH MPOU3BEICHUS,
YaCTHOTO

dopmynel guddepenuupoanus. [IpaBuna aguddepentupoBanus

Tema 6.3 [TponsBoaHbIE
TPUTOHOMETPUUYECKUX (QYHKIIUH.
[Ipon3BoHas CI0KHON

byHKIIMN

Conep:kanue y4eOHOro MmaTepuasa

Omnpenenenue cnoxHoil ¢yHkuuu. IlpousBogHas TPUTOHOMETPHUUECKUX (DYHKIUA.
[Ipon3BoHas CI0KHON PYHKIIMH
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Tema 6.4 IlousTue o
HENPEPHIBHOCTH (DYHKIIHH.
Metona uHTEpBaIOB

Conep:kanue y4eOHOIro MaTepuaa

[Tonarue nenpepbiBHON (QyHKIMH. CBoiicTBa HenpepbhlBHON (yHKIHMU. CBSI3b MEXIY
HENPEePbIBHOCTHIO U U (HEpEeHIUPYEMOCTbIO (PYHKIIMN B TOYKE. AJTOPUTM PELICHUS
HEPABEHCTB METOJOM MHTEPBAJIOB

Tema 6.5 I'eomeTpuueckuii u
¢u3nUecKuit CMbICT
MIPOU3BOIHOMN

Copep:kaHue y4eOHOTro MaTepuaa

'eomeTpuueckuii CMBICT TMPOU3BOAHOM (YHKIMM — YIJIOBOM  KOX(QPHUIMEHT
KacaTtenbHOW K rpaduky (yHKIMM B TOYKE. YpaBHEHHE KacaTelIbHOW K Tpaduky
GyHKIMU. AJNTOPUTM COCTABJICHHS ypaBHEHMS KacaTelbHOH K Tpaduky (QyHKIUU

y=f(x)

Tema 6.6 Ousnueckuii CMBICT
MPOU3BOJHOM B
po(heCcCHOHATBHBIX 3aa9ax

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOB COICPKAHUEC

dusnyeckuii (MeXaHHMYECKHIA) CMBICI IPOU3BOAHON — MTHOBEHHASI CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

B TOM YUCJIC IPAKTHYCCKHUE 3aHATUSA

[IpakTuueckoe 3anstue Ne 14
Ouznyeckuil (MEXaHUUECKUi) CMBICT MPOU3BOAHON — MTHOBEHHAsI CKOPOCTh B MOMEHT

BpeMeHu t. V = S'(t)

IIpome:kyTouyHas arrecranus B popme 1udppepeHHPOBAHHOIO 3a49€Ta

Tema 6.7 MOHOTOHHOCTE

¢yskun. Touku sKkcTpeMyMa

Conep:xxaHue yueOHOro MaTepuaJia

Bospacranne u yObiBaHMe (QYHKIIMH, COOTBETCTBHE BO3pacTaHus W yObIBaHUS
¢yHkuMu 3Haky npou3BogHOM. IloHsATHE NPOM3BOAHOM BBICIIEro MOPSJKA,
COOTBETCTBHE 3HAaKa BTOPON INPOM3BOAHON BBINYKJIOCTH (BOTHYTOCTH) (YHKIMU Ha
oTpe3ke. 3ajaud Ha MaKCUMyM M MHUHMMYyM. IloHsATHE acUMNOTOTHI, CHOCOOBI HX
onpezaeneHus. AJTOpPUTM HCCIEI0BaHUS (QYHKIMM U IOCTPOEHHsI ee rpaduxa c
MIOMOIIBIO TPOM3BOIHOU. [IpoOHO-NTMHelHas pyHKIUS

Tema 6.8 MccienoBanue
(GyHKLIUH 1 TOCTpOEHHE
rpadukoB

ConepxaHue y4eGHOro MaTepuaJjia

HccnegoBanue (I)yHKI_II/II/I Ha MOHOTOHHOCTBb U ITIOCTPOCHHUC Fpa(bI/IKOB.

Tema 6.9 Haubonsiiee u
HAWMEHbIIIEE 3HAYEHUSI

byHKIIIN

Coaep:xaHue yueOHOro MaTepuaJia

Haxoxxnenne wHamOoONbIIEro W HAWMMEHBINETO 3HAaYeHWH (QYHKIWNA, TOCTPOCHHUE
rpadKOB MHOTOWIECHOB C MCIOJIb30BAHMEM amapaTa MaTeMaTHYeCKOro aHalu3a

Tema 6.10 Haxoxxnenue
ONTHUMAJIBHOTO PE3YIbTATA C
MTOMONIBIO TPOU3BOIHOM B
MPaKTUYECKUX 3a/1a4ax

ITpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/lEePKAHUE

Haumensniee n Hanbosnbliee 3HaueHne QyHKINUN

B TOM YMCJI€ NPAKTHYCCKHUEC 3AHATUSA

[TpakTnueckoe 3ansatue Ne 15, 16
HaxoxeHre onTUMaabHOTO pe3yiibTaTa ¢ MOMOIIBI0 MPOU3BOJHON B MPAKTHUECKUX
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3azadax

Tema 6.11 Pemrenue 3anau. Coaeprxanue yueOHOIro MaTepuaJa 2
[TpousBoaHas GpyHKIMH, €€ @opmynsl U npaBuna auddepenuupoBanus. MccenegoBanue (yHKIUNA C MOMOIIBIO
MIPUMEHEHUE npousBoHOM. Hanbomnbiiee u HanMmeHbiee 3HadeHus GyHkiuu. KonrponsHas pabota
No 5
Pa3nen 7. MHOTOrpaAaHHUKH M TeJIa BpalleHUsl 44 OK 01., 0K 02.,
Tema 7.1 Bepuunsl, pebpa, Coaep:xkaHue yueOHOro MaTepuaJa 2 OK 03., OK 04.,
rpaHd MHOIOTPaHHMKA [ToHsTHEe MHOTOrpaHHMKA. Ero sjeMeHThI: BEpLIMHBI, pebpa, TpaHu. J(MaroHais. OK 05., OK 06.,
Ceuenue. BpinykJibple ¥ HEBBIITYKJIbIE MHOTOTPAaHHUKHU OK 07,
Tema 7.2 Ilpusma, ee Coaep:kaHue y4eGHOTro MaTepuaia 2 IK' 1.3
COCTaBJIAIOLIUE, CEUCHUE. [Tonstue npusmel. Ee ocHoBanust u GokoBble rpaHu. Boicota mpusmsl. Ilpsimas u 1IK'2.2
IIpsmas u npaBuIbHAas IpU3MBl | HakJIOHHAs npu3Ma. [IpaBunbHas npusma. Ee ceueHue 1K 2.4
Tema 7.3 [1apamnenenunen, kyo. | Conep:kanue yuedOHOro MaTepuajia 2
Ceuenue ky0a, [Tapannenenunen, cBoicTBa NpSAMOYTOJIBHOIO Napasenenunena, kyo. Ceuenue kyoa,
napasuiejenumnesia napajJiesienumnea
Tema 7.4 ITupamuna, ee Coaep:xanue y4eOHOIro MaTepuaJia 2
COCTaBJIAIOLIUE, CEUCHUE. [Mupamuna u ee snementsl. Ceuenue nupamuabl. [IpaBunbHas nupamuga. YceueHHas
[TpaBunbHas nupamMua. nMpamua
YcedeHHas nupamuia
Tewma 7.5 bokoBas 1 noiHas Coaepxanue yueOHOro MaTepuaJa 2
MOBEPXHOCTH TIPU3MBI, [Tnomans 60KOBOI U MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI
MUPAMUIBI
Tema 7.6 Cummetpus B KyOe, Coaepxkanue y4eOHOr0o MaTepuaia 2
napasuiesienuIesie, npusme, CummeTpusi OTHOCHUTEIBHO TOYKH, NpsAMOM, mmiockoctd. Cummerpus B KyoOe,
nupamusie napajiesienunesie, npu3mMe, nupamue
Tema 7.7 IIpumepsl cummMerpuii | IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/lepPKaHue 4
B ipodeccuu CummeTpusi B IPUPOJIE, APXUTEKTYpPE, TEXHHUKE, B ObITY
B TOM 4K cJjie MPAKTHYeCKHE 3aHATHSA 4
IIpakTnueckoe 3ansatue Ne 17, 18
CumMetpus B mpodeccuu
Tema 7.8 IIpaBuibHbIE Coaepxanue yueOHOro MaTepuaJa 2
MHOTOTPAaHHHKH, X CBOWCTBA IToHsaTHe npaBMIIbHOTO MHOTOrpaHHUKa. CBOMCTBA NPaBUIIBHBIX MHOTOI'PAaHHUKOB
Tema 7.9 Hunuaap, ero Conep:xaHue yueOHOro MaTepuaJa 2

cocTaBisromue. Ceyenue
MATUHAPA

Hunuaap u ero snemeHThl. CeueHue mMUIMHApa (MapaieIbHOE OCHOBAHUIO U OCH).
Pa3pepTka mmmmHapa
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Tema 7.10 Konyc, ero Conep:kanue y4eOHOro marepuasa 4
cocrasisirone. Ceuenue Konyc u ero snementsl. Ceyenne KoHyca (mapauielibHOe OCHOBAaHHMIO U IPOXOJsIIee
KOHYcCa yepe3 BeplIMHY), KOHUYecKHe ceueHus. Pa3BepTka KoHyca
Tema 7.11 YceueHHblil KOHYC. Coaeprxanue yueOHOIro MaTepuaJa 2
CeyeHue yceueHHOIro KOHyca Yceuennslii konyc. Ero oOpa3syromas u Beicota. CeueHne ycedeHHOro KOHyca
Tema 7.12 Illap u cdepa, ux Coaeprxanue yueOHOIro MaTepuaJia 2
ceueHus [Tap u chepa. Bzaumuoe pacnonoxenue chepsr u miockoctu. Ceuenue mapa, chepsl
Tema 7.13 Ilousitue 06 o6beme | Comep:kanue y4eOHOr0 MaTepHajia 4
tena. OTHOLIEHHE 00BEMOB [Tonsatue 06 o6veme Tena. O0beM Kyba U IPAMOYTOIbHOTO napamienenunena. O0bem
HOJOOHBIX TeJl npu3Mbl ¥ LMHApa. OTHOLIEHHEe 00BEMOB MOJAOOHBIX Tell. I'eoMeTprudeckuil CMbICI
OmpeeaUTENsI 3-TO MOpsIIKa
Tema 7.14 O0bems! 1 tiomagyn | Conep:kaHue yueOHOro Matepuasa 2
IIOBEPXHOCTEH TEI O6bemMbl nupamuabl U KoHyca. O0bem mapa. [Tnonjaau noBepxHocrel Teln
Tema 7.15 KomOunauu Cojaep:kaHue yueOHOro MaTepuasa 4
MHOTOT'PAaHHHUKOB U TEJ KomOuHamm reoMeTpiuuecKux Tel
BpalcHuA B TOM 4YMCJI€ IPAKTHYECKHUE 3aHATHSA 4
[IpakTuueckoe 3anstue Ne 19
[Tnomaayn moBepXxHOCTEH MHOTOTPAHHUKOB M TEJT BPALICHHS
IIpakTnueckoe 3ansatue Ne 20
O6beMbl MHOTOI'PaHHUKOB U TeJl BpallleHus
Tema 7.16 I'eomerpuueckue IIpogeccnoHaIBLHO-OPHEHTHPOBAHHOE COJAEPKAHUE 4
KOMOWHAIMH Ha MPAKTHKE Hcnonp3oBaHne KOMOWHAIIMIT MHOTOTPAaHHHKOB W TEJ BpalleHWs B TPAKTHKO-
OpPHEHTHUPOBAHHBIX 33jJjauax
B TOM 4YHcJje MPAKTHYeCKHE 3aHATHSA 4
IIpakTnueckoe 3ansatue Ne 21, 22
Hcnonp3oBaHne KOMOWHAIMIT MHOTOTPAaHHMKOB W TEJ BpaIleHUS B MPAKTHKO-
OPUEHTHUPOBOYHBIX 3aJ1a4ax
Tema 7.17 Pemenue 3aay. Conep:kanue y4eOHOIo MaTepuaa 2
MHOrorpaHHUKH U TeJa OOBeMBI U TUIOIIAAN TTOBEPXHOCTH MHOTOTPAHHUKOB W TeJ BparieHus. KoHTpoibpHas
BpallleHus pabota Ne 6
Pasznea 8. [lepBooOpasHas pyHkumm, ee npuMeHeHue 14 OK 01., OK 02.,
Tema 8.1 IlepBooOpa3nas Coaepxanue yueOHOro MaTepuaJa 2 OK 03., OK 04.,
¢ynxmun. [IpaBnna HaxoxIeHNs | 3amaua O BOCCTAHOBICHMH 3aKOHA IBMDKEHHS 110 W3BECTHOM CKOpocTH. IloHsTHe OK 05., OK 06.,
epBOOOPA3HBIX uHTerpupoBanus. O3HaKOMJIEHHE C TOHSITHEM HHTErpajsa M IepBOOOpa3HON JUIs OK 07,
byakuuu y=f(x). Pemenne 3amad Ha CBsI3b TEPBOOOPAa3HOW M €€ MPOU3BOIHOM, 1K' 1.3
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BBIYMCIICHHE TMEPBOOOpa3HON it JaHHOW (QyHKiuu. Tabmuma dopmyn s [1IK 2.2
HaXOXKJICHHUS epBOOOpa3HbIX. M3yueHue npasuiia BEIYUCICHNUS IEPBOOOPA3HOI [IK 2.4
Tewma 8.2 [Tnomans Copep:kaHnue y4eOHOTro MaTepuaJa 2
KPUBOJINHEHHOW Tpaneuuu. 3amaun, NPUBOJAIIME K TOHITHUIO OIPENEIEHHOrO0 HMHTErpajia — O BBIYMCICHUH
®opmyina HetoToHa — JleliOHuIA | muomiaad  KPUBOJAMHEHHOW  TpameluW, O IEPEMEIICHHH TOYKH. [loHsTHE
orpeneIEHHOr0 MHTerpaia. ['eomMeTpuueckuii U (pu3MUecKuii CMBICT ONPEaeIEHHOTO
unrerpana. @opmyna Herorona— Jleitoaua
Tema 8.3 HeonpeneneHHslii u Coaeprxanue yueOHOIro MaTepuaJa 2
OTpe/ieNIEHHBIH HHTETrPaIbl [ToHsiTHE HEONPEICIEHHOT0 HHTETpaja
Tema 8.4 ITonsitue 00 Coaeprxanue yueOHOIro MaTepuaJa 2
OIIpe/Ie]IEeHHOM MHTErpaje Kak I'eomeTpuueckuii cMbIC ONPEEIEHHOIO HHTErpalia
1011/ Id KPUBOJIMHEHHOM
Tpaneuuu
Tewma 8.5 OnpeneneHHbIl IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJlEPKAHUE 4
WHTErpall B )KU3HU I'eomeTpuueckuii cmbica onpeneneHHoro uarerpaina. ®opmyna Herotona - Jleitonuna.
Pemenue 3amay Ha MpUMEHEHHE UHTErpasia JJisl BHIUMCICHUS (PU3UYECKUX BEIHYUH U
IJI0Iaen
B TOM 4HcJle MPAKTHYeCKHe 3aHATHS 4
[Tpaktuueckoe 3anstue Ne 23, 24
OmnpeneneHHbI HHTErpal P PeLICHUH NPUKJIAIHBIX 3a/1a4
Tewma 8.6 Pemenue 3amau. Conep:xaHue yueOHOro Marepuasa 2
ITepBooOpaznas pyHKLUH, €e IlepBooOpaznas ¢ynkuuu. IlpaBuiia HaxoxaeHUs NepBooOpasHbIX. Ee mpumenenue.
IpPUMEHEHNE KonTponbnas padorta Ne 7
Pa3nen 9. Ctenenn u kopuu. CtenenHasi QyHKuus 14 OK 01., 0K 02.,
Tema 9.1 Crenennas GyHKIuS, Conep:xaHue y4eOHOro MaTepuaJia 2 OK 03., OK 04.,
e CBOHCTBa [ToHATHE KOpHSA N-OH CTENEHM U3 JAeHCTBHTENbHOro umcia. OyHkimu y = VX wux OK 05., OK 07.
cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0¥ CTENICHU
Tema 9.2 [IpeobpazoBanue Coaeprxanue yueOHOro MaTepuaJa 2
BBIPKEHUI ¢ KOPHSIMH N-0H IIpeoOpa3oBanue UPpaIMOHATBHBIX BBIPAKEHHH
CTENEHH
Tema 9.3 CBolicTBa CTENEHHU € Coaeprxanue yueOHOro MaTepuaJa 2
paroHATEHBIM H [TonsiTue crenenu ¢ aO0BIM pallMOHaIbHBIM MOKazarenaeM. CTeneHHble QYHKIUH, UX
JICVCTBUTENIbHBIM IIOKA3aTEIsIMHA | CBOMCTBA U TpapuKu
Tema 9.4 Pemenue Coaepixanue yueOHOro MaTepuaJa 6
UppalMOHAIbHBIX YPABHEHUN M | PaBHOCHIIBHOCTh MPPAlMOHATIBHBIX YPAaBHEHHH M HEPABEHCTB. METOJbl UX PEHICHUSI. 4
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HEPABCHCTB Penmienne nppanroHaJIbHBIX YPaBHEHUN M HEPABEHCTB

B TOM 4HcJe IPaKTHYeCKHe 3aHATHS 2

[IpakTuueckoe 3anstue Ne 25

PemreHne nppaliMOHaIbHBIX YPABHEHUN U HEPABEHCTB
Tema 9.5 Crenenu u KOpHHU. Copep:kaHue y4eOHOIro MaTepuaJa 2
Crenennast pyHKIUSA Omnpenenenue creneHHOM ¢yHKUMU. Mcnonb3oBaHWE €€ CBOWCTB NpPU PELICHUU

ypaBHeHUH 1 HepaBeHCTB. KoHTposbHas padoTa No 8
Paznea 10. Iloka3zareabHasi pyHkuus 14 OK 01., OK 02.,
Tema 10.1 Iloka3aTenbHas Coaeprxanue yueOHOIro MaTepuaJa 4 OK 03., OK 04.,
(yHKuMsL, ee cBOMCTBA CremeHb ¢ NPOM3BOJBHBIM  JEHCTBUTENBbHBIM  MOKazaTeneM.  Omnpenernenue OK 05.,0K 07.,

MoKa3aTeabHOM (YHKIMH, €€ CBOHCTBAa M rpaduk. 3HAKOMCTBO C NPHUMEHEHHEM

noka3aTeabHOM (QyHKUMHU. PelieHue mnoka3aTenbHBIX YpaBHEHHH (DYHKIIMOHAIBHO-

rpadUyeCcKUM METOJJOM
Tema 10.2 Pemenue Coaep:xanue y4eOHOro MaTepHuaJia 4
[I0Ka3aTeNIbHbIX YPaBHEHUN U Pemenne noka3aTeslbHBIX YPaBHEHMH METOJOM YpaBHUBAHUS I1OKa3aTesei, METOA0M
HEPABEHCTB BBEJICHUS HOBOI IepeMeHHOH, (PyHKIMOHaJIbHO-rpaduYecKuM MeToloM. PemieHue

I10Ka3aTeIbHbIX HEPABEHCTB

B TOM 4HCJIe NPAKTHYECKHE 3aAHATHS 4

[IpakTuueckoe 3ausitue Ne 26, 27

Penenne nokasarenpbHbIX YpPaBHEHUI U HEPABEHCTB
Tema 10.3 Cucremsl Coaepxanue y4eOHOro MaTepuaa 4
IIOKa3aTeJIbHBIX YPaBHEHUN Pemrenne cucreM nokasaTenbHbIX YPaBHEHUN
Tema 10.4 Pemenue 3anau. Coaepxanue y4eOHOIro MaTepuaJa 2
[TokazarenbHas QyHKIMS Pemenne nokasarenbHbIX ypaBHEHHM METOJIOM YPaBHHUBAHUS IOKA3aTEIE U METOLOM

BBEJICHUS HOBOW INepEMEHHOM. PerleHne nokasarenbHbIX HepaBeHCTB. KoHTposibHas

pabota Ne 9
Paznea 11. Jlorapudmsl. JJorapupmuueckasi pyHkuus 26 OK 01., 0K 02.,
Tema 11.1 Jlorapudm uucina. Coaep:xanue yueOHOIro MaTepuaJia 4 OK 03., OK 04.,
JleCsITUYHBIA U HATYPaIbHBIN Jlorapudm umcna. JlecsTHUHBII U HATYPaIbHBIN JTOTapU(MBI, YHCIIO € OK 05.,0K 07,
sorapuMbl, YUCTIO € K 1.3
Tema 11.2 Croiictsa Cojnepxanne y4eOHOr0 MaTepuaJsia 4 IK 2.2
norapudmos. Onepanus CoiictBa norapudmos. Oneparus JorapupMupoBaHusl. 1K 2.4
Jorapu(pMHUpPOBAHHUS
Tema 11.3 Jlorapupmuueckas Coaeprxanue yueOHOro MaTepuaJia 2

GbyHKIIHSI, €€ CBOMCTBA

Jlorapudmuueckas GyHKIIHS B €€ CBOWCTBA
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Tema 11.4 Pemenune Conep:kanue y4eOHOIro MaTepuaa 8
norapudmuueckux ypaBHeHuil 1 | [Tousitue gorapudmMudeckoro ypasHenust. Onepaius MoTeHIUPOBaHus. TPU OCHOBHBIX 6
HEPaBEHCTB METOJla peLIeHUs JorapuGMUUECKUX YpaBHEHHH: (YHKIHMOHAIbHO-TpadUyeCcKui,
METOJ TMOTCHLIMPOBAaHMs, METOJ] BBEACHUS HOBOH mepemeHHOM. Jlorapudmmuueckue
HEpaBEHCTBA
B TOM 4HcJe IPaKTHYeCKHe 3aHATHS 2
[IpakTrueckoe 3ansitue Ne 28
Pemienue norapupMudeckux ypaBHEHH U HEPABEHCTB
Tewma 11.5 Cucremsr Copep:kaHue y4eOHOTro MaTepuaa 2
JOTapu(PMHUECKUX yPaBHEHUI ANTOPUTM pEHICHUSI CHUCTEMbl YypaBHEHH. PaBHOCHIIBHOCTH JOTapu(MUYECKUX
ypaBHEHM U HEPABEHCTB
Tema 11.6 Jlorapudms B IIpodeccnonabHO-OPUEHTHPOBAHHOE COJIEPKAHUE 4
IPUPOJIE U TEXHUKE [Ipumenenne  norapupma. Jlorapudmmueckass coupans B mpupone. Ee
MaTeMaTHYeCKUe CBOMCTBA
B TOM 4HcJle IPAKTHYECKHe 3aHATHS 4
[IpakTuueckoe 3anstue Ne 29, 30
[Ipumenenne  norapupma. Jlorapudmmueckass coupans B mpupone. Ee
MaTeMaTHYeCKUe CBOMCTBA
Tema 11.7 Pemenue 3agau. Conep:xaHue yueOHOro MaTepuaJia 2
Jlorapudmsl. Jlorapudmuueckas | Jlorapudmuueckas dyHkiws. PemeHne npocTeHIINX TOrapupMUIECKUX ypaBHEHUI.
GyHKIIS KonTponbnas pabora Ne 10
Pa3nes 12. MHo:kecTBa. DjieMeHThI Teopuu rpagos 8 OK 01., 0K 02.,
Tema 12.1 MHoxecTBa Coaepxanue yueOHOIro MaTepuaa 2 OK 03., OK 04.,
[Tonsitue MuoxectBa. [logmaokecTBO. Oniepariu ¢ MHOKECTBAMHU OK 05., OK 07.,
Tema 12.2 Oneparnuu ¢ IpodeccHoHaabLHO-0PHEHTHPOBAHHOE COIEPKAHUE 2 IIK'1.3
MHO>KECTBaMHU Onepanuu ¢ MHOXecTBaMH. PelieHre npukiajHbIX 3a1a4 1IK2.2
B TOM 4McJje MPaKTHYeCKHe 3aHATHSA 2 1K 2.4
[IpaxTnueckoe 3ansTue Ne 31
Onepanus ¢ MHOXKecTBaMU. PellieHne npukiaaHbIx 3a1a4y
Tema 12.3 I'pacsr Coaeprxanue yueOHOro MaTepuaJa 4
[Tonstue rpada. Ces3HbI rpad, AepeBo, MUK rpad Ha MIOCKOCTH 2
B TOM 4McJje MPaKTHYeCKHe 3aHATHSA 2
[MpakTryeckas pabora Ne 32
Cnioco0Obl1 3a1anust rpagoB.
Tema 12.4 Pemenue 3agau. Conep:kanue y4eOHOTro MaTepuaa 2
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MmuosxecTtBa, ['padbr 1 ux
[IPUMEHEHUE

Onepanuu ¢ MHOKecTBaMH. OmnKcaHue peaibHBIX CUTYallMl ¢ MTOMOIIBIO MHOKECTB.
ITpumenenue rpados k pemennio 3a1a4. Konrponsnas padora Ne 11

Pasznea 13. DieMeHTHl KOMOMHATOPUKH, CTATUCTHUKHN U TEOPHH BEPOSITHOCTEI 24 OK 01., OK 02.,
Tema 13.1 OcHoBuble onsTHss | ConepakaHue y4eOHOr0 MaTepHuaJia 4 OK 03., OK 04.,
KOMOMHATOPHKH ITepecTaHOBKH, Pa3MEIIEHHUs, COUETAHMS. OK 05., 0K 07.,
Tema 13.2 CoOsiTHE, Coaeprxanue yueOHOIro MaTepuaJia 4 IK'1.3
BEPOSITHOCTb COOBITHSI. CoBMecTHBIE U HECOBMECTHBIE COOBITHSI. TeopeMbl 0 BEpOATHOCTH CYMMBI COOBITHIA. 1K 2.2
CrnoxxeHue 1 yMHOKEHUE VciioBHas BEpOSTHOCTb. 3aBUCHMblE U HE3aBUCUMBIE CcOObITUA. TeopeMmbl o0 1K 2.4
BEPOSATHOCTEU BEPOSATHOCTH NIPOU3BEACHHUSI COOBITHIA.
Tema 13.3 BepoatHocTh B IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHUE 4
npodeCCHOHATBHBIX 3aauax OTtHocuTenbHasE YacToTa COOBITHS, CBOMCTBO ee ycroilunBocTH. CTaTucTU4ecKoe

orpejiesieHue BepoaTHOCTH. OlLieHKa BEpPOSITHOCTU COOBITHS

B TOM 4HcJie IPaKTHYeCKHe 3aHATHS 4

[IpakTuueckoe 3anstue Ne 33, 34

BeposiTHOCTB B Tpo(hecCHOHAIBHBIX 3a/1a4ax
Tema 13.4 JluckperHas Coaep:xanue y4eOHOIro MaTepuaJia 4
CilyyaliHas BEJIMYMHA, 3aKOH €€ | Bunel ciydaitHpix BennmuuH. OnpeneneHne AUCKPETHOW CITydaifHOW BETMYHMHBL. 3aKOH
pacrpeeseHus pacnpeeseHus: AMCKPETHOM cilydyailHOM BenM4MHbI. Ee uncioBble XapaKTEpUCTUKH
Tema 13.5 3agaun Coaepxanue y4eOHOIro MaTepuaJa 2
MaTeMaTUYEeCKOU CTaTUCTUKH Bapuanmonnsiit  psg.  Ilomuron dwactor u  ructorpamma.  CTaTHCTHYECKHE

XapaKTePUCTHKH psijia HAOII01aeMbIX JaHHBIX
Tema 13.6 CocraBnenue tabnui | [podeccuoHaILHO-OPHEHTHPOBAHHOE COlEPKAHUE 4
U lMarpaMM Ha IpaKkTHKe [lepBuynas o0OpaboTKa CTATHCTUYECKUX NaHHBIX. [ paduueckoe MX MpencTaBlIECHUE.

HaxoxaeHue cpelHuX XapaKTepUCTHK, HAOII0JaeMbIX TaHHBIX

B TOM 4HCJIe NPAKTHYECCKHE 3aAHATHS 4

[IpakTuueckoe 3ansarue Ne 35, 36

CocraBieHue TabIUI M JuarpaMM MpHu pelieHUu  NPUKIAJHbIX 33a1a4
Tema 13.7 Pemenue 3anau. Conep:kanue y4eOHOIo MaTepuaa 2
OneMeHThl KOMOMHATOPUKH, OnemeHTHl KoMOMHAaTOpuku. CoObITHE, BEpOSTHOCTH coObITHA. ClloKeHHe u
CTaTUCTUKH U TEOPUHU yMHOKeHHe BeposiTHocTel. KonTponbHas padora Ne 12
BEPOSATHOCTEN
Pa3nen 14. YpaBHeHus 1 HepaBeHCTBA 20 OK 01., OK 02.,
Tema 14.1 PaBHOCHIIBHOCTD Cojaepixkanue yueOHOro MaTepuaJa 2 OK 03., OK 04.,
ypaBHEHHH U HEPABCHCTB. PaBHOCHIIBHOCTh ypaBHEHHH W HepaBeHCTB. Ompesenenusi. OCHOBHBIC TEOPEMBI OK 05., OK 06.,
OO0111e MeTObI peIIeHUs PaBHOCWJIBHBIX MEepexXo/iaXx B YpaBHEHMsX U HepaBeHcTBax. OOIue METO/bl peleHus OK 07,
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yYpaBHEHHUMN: TMEpeXoJl OT paBeHCTBA (YHKIMH K PABEHCTBY apryMeHTOB IS K 1.3
MOHOTOHHBIX (PYHKLUH, METOJ Pa3JIOKEHUS Ha MHOXXMUTENH, METOJ| BBEJCHUS HOBOM K 2.2
MepeMeHHON, QYHKITMOHAIBHO-TPaUIECKUI METO]T [IK 2.4
Tema 14.2 I'pacuueckuii meron | ConepkaHue y4eOHOT0 MaTepHuaJjia 2
pEILlIeHUs] ypaBHEHUH, OOure MeToabl PelIeHUss HEPABEHCTB: MEePEX0/ OT CPAaBHEHUS 3HAYEHUH (YHKLUUH K
HEPABEHCTB CPaBHEHHMIO 3HAUEHHWH apryMEHTOB JUII MOHOTOHHBIX (DYHKIMI, METOJ HHTEPBAJIOB,
dbyHKIMOHaTBHO-Tpaduuecknii Merod. I'padudeckuii MeTos pelIeHUs ypaBHEHUH H
HEPABEHCTB
Tewma 14.3 YpaBHenus u Copep:kaHue y4eOHOIro MaTepuaJia 4
HEPaBEHCTBA C MOAYJIEM Onpenenenne wmopayns. Packpeitue wmonayns mno omnpexnenenuto. IIpocreitmue
YPaBHEHHUs U HEPAaBEHCTBAa ¢ MonyJeM. lIpuMeHeHne paBHOCWIIBHBIX IIEPEXONOB B
OIpe/ICJICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOJYJIEM
Tema 14.4 YpaBHenus u Coaep:xaHue y4eOHOIro MaTepuaJia 2
HEPaBEHCTBA C apaMeTpaMu 3HaKOMCTBO ¢ napamerpoM. [Ipocrelinme ypaBHEeHUs] 1 HEPABEHCTBA C NAPAMETPOM
Tema 14.5 CocraBnenue u IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COJIeP:KAHME 6
peleHre npopeccuoHaIbHbIX Pemennie TeKCTOBBIX 33724 MPo(hecCHOHATBHOTO COepKaHUS
3a/1a4 C TIOMOIIbIO YPaBHECHHU B TOM YMCJI€ NPAKTHYECKHE 3aHATHSA 6
[IpakTuueckue 3anstus Ne 37, 38, 39
Pemennie TeKCTOBBIX 3aJa4 MPO(ECCHOHAIBHOTO COAEPKAHUS
Tema 14.6 Pemenue 3anau. Coaepxanue yueOHOro MaTepuaJa 4
VYpaBHeHMs U HEpaBEHCTBA OOue MeTonbl pelleHHs ypaBHEHUH. YpaBHEHHMsS M HEpaBEHCTBA C MOJYJIEM M C 2
napaMeTpami.
Hrorosoe 3anstue. IloBTopeHne n3ydeHHsix TeM. [loaroToska K 3K3aMeHy
B TOM 4McJie IPaKTHYeCKHe 3aHATHS 2
IIpakTnueckoe 3ansatue Ne 40
OOmue Meroabl pelleHHs ypaBHEHUN. YpaBHEHMsS U HEpaBEHCTBA C MOJAYIEM U C
napameTpamu
Koncyabranumn 2
IIpome:kyTouyHas arTecranus B gopMe JK3aMeHa 6
Bcero: 308
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3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. TpeOboBaHusi K MUHMMAJbHOMY MATEPHAJIbLHO-TEXHNYECKOMY 00eCIedeHUI0
Peanuzanusi mporpamMmbl AUCHUIUIMHBI TpeOyeT HaIW4Yus y4yeOHOro kaOuHeTa
MaTE€MaTUKH, OCHAIIIEHHOTO C COOTBETCTBUU ¢ mpuiiokeHruem / OOII.

3.2. UndopManmonHoe odecnevyeHne o0yueHmst

Jnst  peanmm3anuu mporpaMMmbl  OMOIMOTEeYHBIM  (oH — oOpa3zoBaTEILHOM
OpraHW3alMA JOJDKEH WMETh TeYaTHBIC W/WIU DJIEKTPOHHBIE 00pa3oBaTEIbHBIC U
nH()OpPMAITMOHHBIE  PECYpChl,  PEKOMEHIIOBAaHHBIE  JUIsl  WCIIONB30BAaHUA B
00pa3oBaTeNbHOM NPOLECCE, HE CTapILe MSATH JET C MOMEHTA U3/IaHHUS.

3.2.1 OcHoBHas y4eOHasi JIUTEPATypa

1. Kapm, A. I1. Maremartuka: 0a30Bblii YpOBEHb : yueOHOE 1mocobue : B 2 4acTsax /
A. I1. Kapn, A. JI. Bepuep. — Mocksa : [Ipocsemienue, 2024 — Yacts 1 — 2024. —
319 c. — ISBN 978-5-09-108510-5. — TekcT : a1eKTpoHHbIH // JIaHb : 3JIeKTpOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/408779

2. Kapmn, A. I1. Maremaruka: 06a30BbIil ypOBEeHb : yueOHOE MOcoOue : B 2 yacTax /
A. I1. Kapm, A. JI. Bepaep. — Mocksa : [Ipocsemenue, 2024 — Yacts 2 — 2024. —
255 c. — ISBN 978-5-09-108511-2. — Tekct : anekTpoHHbIH // JIaHb : 3JEKTPOHHO-
oudmuoreunas cucrema. — URL: https://e.lanbook.com/book/408782

3.2.2 JlonoJIHUTEJIbHAS JIUTEPATYyPA

1. baBpun, MW.W. MaremaTuka : y4eOHMK M MPAKTUKYM JJISI CPEIHETO

npodeccuonansHoro oodpazosanusi / U. W. baBpun. — 2-e uzn., nepepad. u mom. —
MockBa : M3marensctBo  IOpaiit, 2024.— 568 c.— (IIpodeccuonanpHoe
obOpazoBanue). — ISBN 978-5-534-17016-0. — Tekcr : dNEKTPOHHBIH //

OopasoBarenbHas miatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/537152
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4. KoHTpOJIb M OlleHKA Pe3yJbTATOB OCBOCHUs 00111e00pa3oBaTe/IbHOM

KonTtpoJbu

OII€CHKA

JTUCIHHUILINHBI

PE3YIILTATOB OCBOCHUA

00111e00pa3oBaTeIbHOM

JTUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 MUCHUIUIMHAPHBIEC PE3yJIbTaThl, HalpaBJICHHbIC Ha
dbopmupoBaHre 00MKX M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3iesiaM U TeMaMm
coJiepKaHusl yueOHOro MaTepuarna.

Oo6mas/ THII OlleHOYHBIX
npodeccuoHaJIbHAasI Paznen/Tema MepONnpUSITUS
KOMIIE€TEHIIHS
OK 01. Beibupats P1,Temsr 1.1,1.2,1.311-0/c,1.4,1.5,1.6,1.7 TecTupoBanue
CTIIOCOOBI peIICHHUS P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 VYcrHbIl onpoc
3a1a4 P4, Temn14.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c, MareMaTH4ecKui
npoeCCHOHATBLHON 4.8,4.9,4.10 JVKTaHT
eI TeIbHOCTH P 5, Temnr 5.1, 5.2 IT-o/c NunuBunyanbHas
MIPUMEHUTEITEHO P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-0o/c, 6.7, CcaMOCTOsITENbHAS
K pa3JIMYHbIM 6.8, 6.9, 6.10 IT-o/c, 6.11 pabora
KOHTEKCTaM P7,Temr1 7.1,7.2,7.3,7.4,7.5,7.6,7.7, II-0/c, [IpencraBnenue
7.8,7.9,7.10,7.11,7.12,7.13,7.14, 7.15, 7.16 pe3yIbTaToOB
IT-o/c, 7.17 NPaKTUYECKUX
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 pabor
P9, Temr1 9.1,9.2,9.3,94,9.5 3amura TBOPYECKUX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 paboT
P11, Temer 11.1,11.2,11.3,11.4,11.5, 11.6 I1- 3amura
o/c, 11.7 WHIUBUTYAJIbHBIX
P12, Temm 12.1, 12.2 I1-0/c, 12.3, 12.4 MPOEKTOB
P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, Kontponbhas
13.6 TI-o/c, 13.7 pabora
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, 11-o/c, Brinmonnenue
14.6 SK3aMEHAIIMOHHBIX
3aJaHui
OK 02. Ucnons30Bath P1,Temsr 1.1,1.2,1.311-0/c, 1.4,1.5,1.6,1.7 TectupoBanue
coBpemenHsie cpenctBa | P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 YcerHbIi onpoc
MONCKa, aHaInu3a U P4, Temr14.1,4.2,4.3,4.4,4.5,4.6, 4.7 II-o/c, MareMaTHdeCcKui
HUHTEpIpeTauu 4.8,4.9,4.10 JIUKTAHT
nHpopManuu, u P 5, Temur 5.1, 5.2 IT-o/c NuauBunyanbHas
nH(OpMaIMOHHBIE P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-0o/c, 6.7, caMOCTOSITENbHAs
TEXHOJOTUU JIJIs 6.8, 6.9, 6.10 IT-o/c, 6.11 pabora
BBITTOJIHEHUSA 33124 P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7, I1-0/c, [IpencraBnenue
npodecCuoHATBHON 78,79, 7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 pe3yIbTaToOB
JeATEIIbHOCTH IT-o/c, 7.17 PaKTUYECKUX
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 pabort
P9, Temr1 9.1,9.2,9.3,94,9.5 3amura TBOPUYECKUX
P 10, Temmr 10.1, 10.2, 10.3, 10.4 pabort
P11, Temer 11.1,11.2,11.3, 11.4,11.5, 11.6 I1- 3amura
o/c, 11.7 WHIUBUYAJIbHBIX
P12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 MIPOEKTOB
P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, KonTponbHas
13.6 IT-o/c, 13.7 pabota
P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, Bremonnenue
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14.6 9K3aMCHAIIMOHHBIX
3aJaHui

OK 03. IlmanupoBate u | P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
peanr30BbIBATh P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 VYcrHblil onpoc
COOCTBEHHOE P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaTteMaTH4YeCKHI
npodeccnoHabHOE U P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, JUKTaHT
JUYHOCTHOE Pa3BUTHE, 4.8,4.9,4.10 NunuBuyanpHas
npeanpuHuMarensekyto | PS5, Temsr 5.1, 5.2 [1-o/c CaMOCTOATEIIbHAS
JeITEeIBHOCTD B P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-0o/c, 6.7, paborta
npodeccnoHaTbEHOMI 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
cdepe, UCTIOIB30BaTh P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7, II-0/c, pe3yJIbTaToOB
3HaHus 1o ¢uHancosoit | 7.8,7.9,7.10,7.11,7.12,7.13,7.14,7.15, 7.16 MPaKTUYECKUX
IPaMOTHOCTH B IT-o/c, 7.17 pabor
pasnuuHbIX xku3HeHHBIX | P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 3amura TBOPYECKUX
CUTYyaLUSAX P9, Temr1 9.1,9.2,9.3,94,9.5 pabor

P 10, Temn 10.1, 10.2, 10.3,10.4 3amura

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 II- WHJUBUTYAJIbHBIX

o/c, 11.7 IPOEKTOB

P12, Temnr 12.1, 12.2 I1-0/c, 12.3, 12.4 KonTponbnHas

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, pabora

13.6 IT-o/c, 13.7 Brimonnenue

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, 9K3aMCHAIIMOHHBIX

14.6 3aJaHUN
OK 04. DddexTuBHO P 1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6, 1.7 TectupoBanue
B3aHMMOJICMCTBOBATh U P2, Temnr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 YcerHbIi onpoc
paborats B koymektuBe | P 3, Tems 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4eCKUi
1 KOMaH]Ie P4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, JUKTaHT

4.8,4.9,4.10 NunusunayanbHas

P 5, Temsr 5.1, 5.2 IT-o/c CaMOCTOSTEIbHAS

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 II-0/c, 6.7, paborta

6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue

P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7, II-o/c, pe3yabTaToOB

78,79, 7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 MPaKTUYECKUX

IT-o/c, 7.17 pabort

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6 3amura TBOPYECKUX

P9, Temr1 9.1,9.2,9.3,9.4,9.5 pabort

P 10, Temsr 10.1, 10.2, 10.3, 104 3ammura

P11, Temer 11.1,11.2,11.3,11.4,11.5, 11.6 I1- WHIVUBUYaTbHBIX

o/c, 11.7 IPOEKTOB

P12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 KonTponbnas

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, paborta

13.6 I1-o/c, 13.7 Brimonnenue

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, 11-o/c, 9K3aMEHALIMOHHBIX

14.6 3aaHui
OK 05. OcyiecTBasiTh P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
ycTHyi0 M tuckMeHnyto | P 4, Tems1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, YcrHbIi onpoc
KOMMYHHUKAIMIO HA 4.8,4.9,4.10 MaremaTuueckuii
roCyJ1apCTBEHHOM P 5, Temnr 5.1, 5.2 IT-o/c IUKTAHT
si3pIKe Poccuiickoit P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0/c, 6.7, NunuBuayanbHas
®denepanyu ¢ y4eToM 6.8, 6.9, 6.10 IT-o/c, 6.11 CaMOCTOSTEIILHAS
0coOeHHOCTEN P7,Temr1 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 II-o/c, paborta
COIIMAJIBHOTO U 7.8,7.9,7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 [IpencraBienne
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KYJBTYPHOTO IT-o/c, 7.17 pe3yJIbTaToOB
KOHTEKCTa P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 MPaKTUYECKUX
P9, Temr1 9.1,9.2,9.3,94,9.5 pabort
P 10, Temsr 10.1, 10.2, 10.3, 104 3amura TBOPYECKUX
P11, Temer 11.1,11.2,11.3,11.4,11.5, 11.6 I1- pabor
o/c, 11.7 3ammra
P12, Temnr 12.1, 12.2 I1-0/c, 12.3, 12.4 WH]IUBUYyAJIbHBIX
P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, MIPOEKTOB
13.6 II-o/c, 13.7 KoHTtposbHas
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, paborta
14.6 Brimonnenue
9K3aMEHAI[MOHHBIX
3aJaHuN
OK 06. IIposiBnaTh P 1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6, 1.7 TectupoBanue
rpak1aHCKO- P4, Temn14.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c, YcrHbIi onpoc
MaTPUOTUYECKYIO 48,49, 4.10 Maremaruueckuit
MO3UIIHIO, P 5, Temnr 5.1, 5.2 IT-o/c JUKTaHT
JTEMOHCTPUPOBATH P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-0o/c, 6.7, NnnusuayanbHas
oco3HaHHOe moBeAeHne | 6.8, 6.9, 6.10 I1-o/c, 6.11 CaMOCTOSITEIbHAs
Ha OCHOBE P7,Temr1 7.1,7.2,7.3,7.4,7.5,7.6,7.7, II-0/c, pabora
TPaIUITMOHHBIX 7.8,7.9,7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 [IpencraBieHue
00IIIeYeTIOBEYECKIX IT-o/c, 7.17 pe3yabTaToOB
IICHHOCTEM, B TOM P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MPaAKTUYECKHUX
YHUCJIE C YYETOM P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, pabor
rapMOHH3ALUU 14.6 3amura TBOPYECKUX
MEXHaIlMOHAJIBHBIX U pabort
MEXPETUTHO3HBIX 3amura
OTHOIIIEHUH, WHIMBUTyaJIbHBIX
MIPUMEHSTh CTaHIAPTHI MPOEKTOB
AHTUKOPPYIITHOHHOTO KoHnTponsHas
IMOBEICHUS paboTa
Bremonuenue
9K3aMEHAIIMOHHBIX
3aJaHuN
OK 07. ConeiictBoBats | P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 Tectuposanue
COXPAHEHUIO P2, Temn 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 VYcrHbI onpoc
OKpY>Karollen cpeabl, P 3, Temsr 3.1, 3.2, 3.3. I1-0/c, 3.4 MareMaTn4ecKui
pecypcocOepeKeHHIO, P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 II-o/c, JUKTaHT
MIPUMEHSITh 3HAHUSI 00 4.8,4.9,4.10 NunuBuayanbHast
U3MEHEHMH KIIMMATa, P 5, Temur 5.1, 5.2 IT-o/c CaMOCTOSITEIbHAS
TIPUHIIHIIBI P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-0o/c, 6.7, paborta
OEpEKITUBOTO 6.8, 6.9, 6.10, I1-o/c, 6.11 [Ipencrasinenue
MPOU3BOICTBA, P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 II-o/c, pe3yabTaToOB
s pexTuBHO 78,79, 7.10,7.11,7.12,7.13, 7.14, 7.15, 7.16 MPaAKTHYECKUX
JIENCTBOBATH B IT-o/c, 7.17 pabot
Ype3BbIYANHBIX P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 3anmTa TBOPYECKHUX
CUTYaLUIX P9, Temr1 9.1,9.2,9.3,94,9.5 pabor
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amuTa
P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6 I1- VHIUBUYAJIBHBIX
o/c, 11.7 MIPOEKTOB
P12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 Konrtponbnas
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, paborta
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13.6 I1-o/c, 13.7 Brimonnenue

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, AK3aMEHAIlMOHHBIX

14.6 3aJaHUN
I1IK 1.3 Bectu yuerno- | P 1, Temsr 1.3 IT-o/c TectupoBanue
OTYETHYIO P 2, Tems! 2.5 I1-o/c VYcerHblit onpoc
JIOKYMEHTAIUIO mo | P 3, Temsr 3.3. I1-o/c Maremaruueckuit
TEXHUYECKOMY P 4, Temnr 4.7 I1-o/c IUKTAHT
00CITYKUBAHUIO u | P35, Temsr 5.2 IT-o/c NupuBunyanbHas
peMoHTy moabemMHO- | P 6, Temsr 6.6 I1-o/c, 6.10 I1-o/c CaMOCTOATEJIbHAS
TPaHCIOPTHBIX, P 7, Temsr 7.7 I1-o0/c, 7.16 I1-o/c pabora
CTPOUTENBHBIX, P 8, Temsr! 8.5 I1-o/c [IpencraBnenue
nopoxsbix MamuH u | P 11, Temsr 11.6 IT-o/c pe3yiabTaToB
o0opyoBaHUs P 12, Temsr 12.2 [T-o/c MPAKTUYECKHUX
IIK 2.2 Ocymectisare | P 13, Temsr 13.3 I1-o/c, 13.6 IT-o/c pabor
[UIAHUPOBAHMUE, P 14, Temnr 14.5 IT-o/c 3anura TBOPYECKUX
OpPraHM3alMl U YYeT pabor
pabor npu auura
SKCTUTyaTALIH WHIMBHUTyaJIbHBIX
MOABEMHO- IPOCKTOB

Kontponbnas
TPAHCIIOPTHBIX,
pabora

CTPOUTENBHBIX, BhILOHEHE
JIOPOKHBIX — MAIMH 1 9K3aMEHAIIMOHHBIX
o0opynoBaHus 3a1aHHit

IIK 2.4 PaccuuTbIBaTh
TEXHUKO-
SKOHOMMYECKHUE
IMOKAa3aTelIn npu
AKCILTyaTaIluu

IO TbEMHO-
TPAHCIIOPTHBIX,
CTPOUTEBHBIX,
JOPOKHBIX MAIIMH U
o0opyoBaHUs
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