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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
YUYEBHOU JUCHUITJIMHBI
0OO.11 Marematuka

1.1. MecTo AUCUMILUIMHBI B CTPYKType OCHOBHOW mpodeccHoHAJIbHOM
00pa3oBaTeIbHOI MPOTrPAMMBI
Ob6mieoOpazoBarenbHass  auctummHa  OOJ[.11  Marematuka — sBisIeTCS
o0s3aTeNIbHOW  YacThio  0OIIe00pa3oBaTENbHOTO  IMKIAa  00pa30oBaTeIbHOM
nporpammbel B cootBeTcTBUM  DI'OC CIIO mo cnemumansuoctn 11.02.06
TexHuueckasi HKCIUTyaTalysl TPAHCIIOPTHOTO PaTUOIEKTPOHHOTO O0OpYAOBaHUS
(Mo BUAaM TpaHCIOpPTA)

1.2. Hean u nuianupyembie pe3yibTaThl 0CBOCHHS AUCHUIINHBI

1.2.1. leab AUCOUUIIHHBI

Conepxanue mporpaMmmbl obmieoOpaszoBaTenbHol auctuminael OO/ 11
MaTteMaTuka HampaBJI€HO Ha JIOCTH)KEHHE PE3YJIbTaTOB €€ MU3YYCHHUS B
coorBercTBUM ¢ TpeboBanusiMu PI'OC COO c ywerom mnpodeccHoHaIbHOM
HanpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOCHHSI 00mIe00pa3oBaTeNbHOI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHne AUCIUIUIMHA UMeeT TIpu GpopMupoBaHuu U pazsutuu OK
u [1K: OK 01., OK 02., OK 03., OK 04., OK 05., OK 06., OK 07., [IK 5.5.



O01mMe KOMIETEeH A

Ili1anupyemble pe3yabTaThbl 00yUYeHUs

Oomue

III/ICIII/IHJII/IHapHLIe

OK 01 Bribupats criocoosl
pelIeHus 3a1aq
npodeCCHOHATLHON
JeSTeIbHOCTH
MPUMEHUTETHHO

K pa3JIMYHBIM KOHTEKCTaM

B yactu Tpyn0BOro BOCIUTaHMUS:

- TOTOBHOCTh K TpYyAy, OCO3HAaHHUE IICHHOCTH
MacTepcTBa, TPYy10Jio0ue;

- TOTOBHOCTh K aKTUBHOM  JESATEIHHOCTU
TEXHOJOTHYECKON M COIMAIIbHOIN HANpaBIeHHOCTH,

CIOCOOHOCTh MHUIMHMPOBATH, IJIAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AEATEIbHOCTD;
- HUHTEpeC K Ppa3JInYHbBIM chepam
npodecCuOHaIbHOMN 1S TeIbHOCTH,

OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMH
MIO3HABATEJIbHBIMU ACHCTBUAMMU:

a) 0a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO bopmynupoBaTh u
aKTyaJIM3upoBaTh MNpoOJIeMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHICCTBCHHblf/'I IIpU3HAK WA
OCHOBaHHUsl JJsi CpaBHEHHS, KIacCUPUKAIUU U
00001eHMS,

- ONpeaeNsaTh LeNu JeSTeIbHOCTH,
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHHA,
- BBISBIISATH 3aKOHOMEPHOCTH W NPOTUBOpEYUs B
paccMaTpuBaeMBbIX SIBIICHUSAX;

- BHOCHTh KOPpPEKTUBBl B  JESTEIbHOCTD,
OLCHUBATb COOTBCTCTBHUEC PE3YJIbTATOB ULCIIAM,
OLIEHUBATh PUCKH MOCIIEICTBUI EATETbHOCTH;

- pa3BUBaTh KPCATUBHOC MBIINIJICHUC ITPH PCUHICHUN
KHU3HEHHBIX Mpo0IeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBHUSA:

- BJIQIETh HaBBIKAMU Y4eOHO-HCCIIeI0BATEIbCKON
n HpOGKTHOfI JCATCIIbHOCTH, HaBBIKAMU
paspernieHus npooiem;

3aJaBaTb

-BJIAJICTh METOJIaMH JO0Ka3aTeJbCTB, aJrOPUTMAMM PEIICHUS
3aja4; yMeHHe (OpMYJIHpPOBATH OINpPENEICHUs, AaKCUOMBI U
TEOpPEMBl, NPUMEHATh MX, HPOBOAUTH  JIOKa3aTeIbHBIC
paccyXJIeHHs B XOJI€ PELICHU 3a/1ay;

- YMETh ONEpHUPOBATh MOHATUSMH: CTEIEHb YHCIIA, JIOTApUPM
qucJia, YMCHHC BBITTOJIHATH BBIYUCICHUC 3HAYCHUH u
npeoOpa3oBaHusl BBIPAKCHUH CO CTENEHSAMHU U Jorapudmamu,
peoOpa3oBaHus JPOOHO-pallMOHAIBHBIX BBIPAXKEHMUI;

- YMCThb OIICPHUPOBATDH IIOHATUAMMU: palroOHaJIbHBIC,
HppauOHAILHBIC, IIOKa3aTCIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/I‘IeCKI/IC, TPUTOHOMETPUICCKHEC YpaBHCHUA u

HEPABEHCTBA, UX CUCTEMBI;
- yYMEThb OINEpPUPOBATH MOHATUAMM: (DYHKIUS, HEIpepbIBHAS
GyHKIMSA, [POU3BOJHAs, IMEpPBOOOpa3Has,  OIpeneICHHbIN
UHTETpaJl; YMEThb HaXOAUTh NPOM3BOAHBIE DIIEMEHTapHBIX
GyHKIUI, UCTIONb3ys CIpaBOYHBbIE MaTEpUalIbl; UCCIENI0BaTh B
OPOCTEHIIMX ciaydasX (YHKIUH Ha MOHOTOHHOCTb, HaXOJWUTh
HauOOJbIIME M HAUMEHbIINE 3HAYeHUsS (QYHKIUN; CTPOUTH

rpapuKd  MHOTOWJIEHOB €  HCMOJb30BAHWEM  ammapara
MaTE€MaTU4YeCKOro aHajiu3a; IPUMEHATh IPOU3BOJHYIO IIPH
pelmeHuy  3aja4  Ha  JIBW)KCHHME,  pellaTb  IIPAKTHUKO-

OpUEHTUPOBAaHHBIE 33/JaYyd Ha HaAWOOJbIIME W HaUMEHbIINE
3HAUYEHUS, HA HAX0XICHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMeThb ONEepUpOoBaTh NOHATHUAMHU: palUOHaNbHAs (QyHKUUSA,
IOKa3areabHast byHKIHA, CTETIEHHAs byHKIHA,
norapudmuueckas (QyHKUIHS, TpUTOHOMETpUYEecKue (GYHKIINH,
oOpaTHble (QYHKLUUHU; YMEHHE CTPOUTh TpaduKd H3yYEHHBIX
GyHKIMHI, UCHIONIB30BaTh IpaUKU MPU U3YYEHUH HPOLECCOB U
3aBUCUMOCTEH, MNpHU pELUIeHUH 3ajad M3 JAPYruxX y4eOHBIX
MIPEIMETOB U 3aJla4 U3 pealibHOM KU3HU; BbIpaxaTh (GopMylaMu
3aBHCHUMOCTH MEKIY BEJIUYUHAMU;




- BBIABIIATH TNPHUYUHHO-CICACTBEHHBIE CBS3H U
aKTya.TII/I3I/IpOBaTB 3aL[atIy, BBIABUI'aThb FI/IHOTC3y cec
peLICHHS, HaXOJHUTh apryMeHTBI JUTS
JI0Ka3aTebCTBA CBOUX YTBEPXKICHUH, 3a1aBaTh
napaMeTpbl U KPUTEPUHU PEIICHUS;

- aHaJII/I3I/IpOBaTB HOJIY‘-ICHHBIG B XO0I¢€ peH_IeHI/ISI
3aJa4yd pe3yJbTaThl, KPUTHUYECKU OICHHBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HW3MCHEHHE B
HOBBIX YCJIOBHSX;

- YMGTI) HepeHOCI/ITI) 3HAHUS B HO3HaBaTCJIBHyIO n
NPAKTHYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUA U3 Pa3HBIX
IPEIMETHBIX 00JIACTElH;

- BbIABUT'ATb HOBBIC niacu,
OpHUTHHAIIbHBIE TIOXO/bI U PEIICHUS;
51 CII0OCOOHOCTD X HCIIOIb30BaHUsA B
MO3HABATEILHOM U COIUAILHON NPAKTUKE

npeaiaraTh

- YMETb pellaTh TEKCTOBBIE 3a]]aul Pa3HbIX TUIOB (B TOM 4HCIE
Ha IMPOLCHTHI, 0JIM U 4aCTHU, HA ABUIKCHUC, pa60Ty, CTOUMOCTDb
TOBApOB M YCIYyr, HAJOIH, 3aJauyd M3 OOJIACTH YIpaBJICHUS
JIMYHBIMA U CEMEHHBIMU q)HHchaMI/I); COCTAaBJIAATb BBIPAKCHUA,
YPaBHEHMsI, HEPABEHCTBA M MX CUCTEMBI 110 YCJOBHIO 3a/lauH,
HCCJIEI0BATh IIOJIyYE€HHOE pelieHue u OLICHUBATh
IIPaBJONO00HOCT PE3YJIbTATOB;

- YyMEThb ONEpUPOBATH MOHITUSIMM: CpelHEE apu(MeTHyecKoe,
Me/nuaHa, HauOosblliee M HauMEHblIee 3HaueHMs, pa3Max,
JUCIepCHsl, CTAaHIaPTHOE OTKJIOHEHHE YMCIIOBOTO Habopa; yMETh
U3BJICKaTh, HHTEPIPETUPOBATH HHPOPMALIMIO, IPEACTABICHHYIO
B Tabinumax, Ha JuarpaMmax, rpaukax, OTpakarollyro
CBOWMCTBA peaJIbHBIX IPOLIECCOB U SIBJIEHUH; IpeICTaBIATh
MH(pOpPMaLIMI0 C NMOMOUIbIO TAaOJUIl U JUarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE JlaHHBble, B TOM YHUCJIE€ C MPUMEHEHHEM
rpa(bnqecxnx MCTOHOB U JICKTPOHHBIX CPCACTB,

- yMETb ONEpUPOBATH MOHATUAMM: CIYy4alHBIA OIBIT U
Cly4yailHOe COOBITHE, BEPOSTHOCTb CIIYYaWHOTO COOBITHS;
YMEHHME  BBIYMCIATH  BEPOSATHOCTH C  HCIIOJIB30BAaHHEM
rpaUyecKux METOJOB; MPUMEHATh (HOPMYINBI CIOKEHUS U
YMHOXXEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (aKThl U (HOPMYJIbI
IIpU peLUIeHWH 3aJa4; OLEHUBATh BEPOSATHOCTH pPEaIbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4yailHBIMM BEIMYMHAMH;, YMEHUE
IPUBOJUTH MPUMEPHI NPOSBICHUS 3aKOHAa OOJIBIIMX 4HCENT B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMCTh OIICPpUPOBATH MOHATHUAMH: TOUKA, IpAMas, IMIOCKOCTb,
IIPOCTPAHCTBO, ABYI'PAHHBIN Yrojl, CKPEIIMBAIOIINECS IPSMBIE,
MApAUIENIBHOCTE U NEPHEHIUKYIPHOCTH  IPAMBIX U
IUIOCKOCTEM, YroJl MEXIy NpSMBIMH, YroJl MEXAYy HpsIMOH U
IJIOCKOCTBIO, YTOJI MEXKY IJIOCKOCTSMHU, PAcCTOSIHUE OT TOUYKHU
JI0 TUJIOCKOCTH, PACCTOSIHME MEXAY NPSIMBIMH, pPAaCCTOSIHUE
MCXKAY IUIOCKOCTAMH; YMCHHC MCIIOJIB30BaTh IIpHU PCIICHHUU
3ajja4 M3y4eHHbIe (DaKThl M TEOPEMBbl IJIAHUMETPUHU; YMEHHE
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OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA;

- YMETb ONEPUPOBATH IIOHATUSAMHU: MHOTOIDAHHMK, CEUYCHHE
MHOIOIpaHHMKa, KyO, Napajjenenurne], Npu3Ma, HOUpaMHa,
durypa u MOBEPXHOCTh BpALICHUSA, IMIUHIP, KOHYC, IIap,
cdepa, ceyeHHus (UIypbl BpalllEHUs, IJIOCKOCTb, Kacarollascs
cdepbl, TWIMHAPA, KOHYCA, IUIONAlb MOBEPXHOCTH MHUPAMUIH,
IOpU3MBI, KOHYCa, LWIMHApA, IUIoanb chepbl, o0beM Kyoa,
IIPSAMOYTOJIBHOTO — NapaJUIeNeNUIead, MUPAMHUIABL, IIPU3MBI,
LWIMHApA, KOHYCa, I1apa; yMEHUe N300pakaTh MHOTOTPAaHHUKHU
U NOBEPXHOCTH BPAILLEHHUS, UX CEYEHUS OT PYKH, C IOMOILBIO
YEpPTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMEHHE
pacno3HaBaTb ~ CUMMETPUIO B IPOCTPAHCTBE,  yMEHHUE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKY;

- YMETh ONIEPUPOBATH IOHATUSMHU: JIBUKCHHE B IPOCTPAHCTBE,
10/100HbIe (PUTYpBl B MPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHUE
IUIOINAACH TOBEPXHOCTEH M OOBEMOB MOJOOHBIX (UTYp IpH
pELICHUH 3a/1a4;

- YMETh BBIYUCIIATH F€OMETPUYECKHUE BEIUYMHBI (JUIMHA, yTodl,
wiomaab, 00beM, IUIOIAJb MOBEPXHOCTH),  MCIIOJB3YS
M3Y4YEHHbIE (OPMYJIIBI U METOIBI;

- YMETb OIEpPUPOBATH IOHATUSAMHU: IPSAMOYIOJBbHAs CHCTEMA
KOOPJIHMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKAJIIPHOE IPOM3BEIEHUE, YrOJl MEXKIYy BEKTOpaMH, CyMMa
BEKTOpPOB, IPOM3BEICHHUE BEKTOpPA Ha YMCIO; HAXOIHUTh C
MIOMOIIBIO U3YYEHHBIX (OPMYII KOOPJMHATHI CEPEIUHBI OTPE3Ka,
paccTostHUE MEXAY ABYMS TOUKaAMU;

- yMeThb BBIOMpaTh NOAXOASIIMA W3YYEHHBIH MeTOJ Ui
pelieHus 3ajayd, pacrno3HaBaTh MaTeMaTHuecKHe (akThl U
MaTeMaTHYeCKue MOJed B NPUPOAHBIX M OOIIECTBEHHBIX
SABJICHUSX, B HCKYCCTBE;, YMEHHE IPUBOJUTh MPHUMEPHI
MaT€MaTU4eCKUX  OTKPBITMM  pPOCCUHCKOM W MHUPOBOWU
MaTeMaTH4ECKOW HAYKH;

- YMETb ONEPUPOBATH NOHATUSMHU: OINPEIAEICHUE, AaKCHOMA,
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TeopeMa, CIEeACTBHE, CBONCTBO, MpPHU3HAK, J0Ka3aTelbCTBO,
paBHOCHIIbHBIE ~ (OPMYJIHMPOBKH; yMEeHHE (HOPMYIHPOBATH
oOpaTHOE M MPOTUBOMNOJIOXKHOE YTBEPKAEHUE, MPUBOIUTH
npuMepbl U KOHTPIPUMEPHI, UCIIONBb30BaTh  METOJ
MaTeMaTUYeCKOM  WHAYKLUWHU; [POBOJUTH  JIOKa3aTeJbHbIE
pacCyXJIeHUsl TpU pEHICHUH 3a7a4, OLIEHUBATh JIOTUYECKYIO
MPABHJIBHOCTb PACCYXACHHUIA;

- YMETb ONEPUPOBATH MOHATHSIMHU: MHOXKECTBO, MIOJMHOKECTBO,
omepanuyd  HaJ  MHOXECTBAMM;, yYMEHHE  HCIOJIb30BaTh
TEOPETHKO-MHOKECTBEHHBIM ammapar JJisi ONMUCaHUsl pealbHBIX
MPOLIECCOB U SIBJICHUN TpPU PEUICHUH 33]a4, B TOM YHUCIE U3
JIPYTUX Y4eOHBIX TIPEIMETOB;

- YMETh ONEepUPOBAThH MOHATUSAMU: Tpad, CBIA3HBIN rpad, 1epeso,
nuKi, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh M OIKMCHIBATH
rpadbl pa3IUYHBIMU CIIOCOOAMU; HCIOJIB30BaTh rpadpl MpH
pelICHUH 3a/1a4;

- yMeTh CBOOOJHO OINEPHPOBATh MOHITUSAMH: COYETAHUE,
MepPECTaHOBKA, YUCJIO COUYETAHUMU, YUCIIO MEePEeCTaHOBOK;, OMHOM
HploTOHa; yMeHue TpPUMEHATh KOMOMHATOpHbIE (aKThl H
paccyX/IeHus Ul pellieHus 3a/1a4;

-yM€Tb OIEPUPOBATh MOHATHSAMU: HATYPAJIBbHOE YHUCIO, LEJIO0e
YHCI0, OCTaTOK IO  MOAYNI0, palUdOHAIBHOE  YHUCIIO,
UPPALMOHATIBHOE YMCIIO, MHOYKECTBA HATYpPalbHBIX, LENbIX,
palMOHANTBHBIX, IEUCTBUTEIBHBIX YUCEI; YMEHUE HCIOIb30BaTh
NpU3HAKKA JIETUMOCTH, HaWMEHBIINK OoOlmMil Jenurens u
HavMMeEHbIIIee o0Iee KpaTHOe, anropuT™M EBKInIa pu peneHnu
3a/1a4y; 3HaKOMCTBO C PAa3JIMYHBIMU MO3UIMOHHBIMU CHUCTEMAMHU
CUHCJICHHS;

- YMeTh CBOOOJHO ONEPUPOBATH MOHATHUSMU: CTENEHB C IENBIM
MoKa3aTeieM, KOPEHb HaTypaJdbHOW CTENEHHW, CTENeHb C
palMOHANbHBIM IOKa3aTeJIeM, CTENeHb C JACHCTBUTEIbHBIM
(BemIeCTBEHHBIM) TIOKa3aTesjeM, JorapudmMm dYHucia, CHHYC,
KOCHHYC M TAaHT'€HC NMPOU3BOJIBLHOTO YHUCIIA;




- YMeTb ONEPUPOBATH MOHATUAMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHUH
U HEPAaBEHCTB, PAaBHOCUJIBHOCTb YypPaBHEHUMN, HEPAaBEHCTB U
CHCTEM, palHMOHaJIbHbIC, HPpPAIOHAIBHBIC, II0Ka3aTelbHBIC,
CTEIIECHHBIE, JorapupmMuyUecKue, TPUTOHOMETPHUUECKHUE
YpaBHEHHs, HEPABEHCTBA U CHCTEMBl; YMEHHE peIIaTh
YPaBHEHMsI, HEPABEHCTBA U CHUCTEMBbI C IOMOUIbIO PAa3JIMYHbBIX
IPUEMOB; pelaTh ypaBHEHHs, HEPABEHCTBA M CHCTEMBI C
apaMeTpoM; MPUMEHATh YpaBHEHHsI, HEPABEeHCTBA, X CUCTEMBbI
JUI pelIeHUs] MaTeMaTHYeCKUX 3a7ad W 3a/1ad M3 Pa3InIHbIX
obnacTteii HayKu U pealibHOM JKU3HH;

-yMeTb CBOOOJHO ONEpUPOBATh MOHATUSAMHU: IrpaduK (yHKINH,
oOpatHast QyHKIMSI, KOMIIO3UIUs QYHKIUHN, TUHEHHAs PYHKINS,
KBagpaTuuHas (QyHKIWS, CTeneHHas QYHKOUS C  I[eJIbIM
rokasarejaeM, TPUTOHOMETpUYecKue (QyHKIUM, oOOpaTHbIE
TPUTOHOMETPHUYECKHE byHKIUY, NoKa3aTenbHast U
ngorapupmuueckas (QyHKUMH; YMEHHE CTpPOUTh rpaduku
(GyHKIMH, BHITOTHATE IpeoOpa3zoBaHus TpaduKoB (YHKIIHII;
YMEHUE UCMONb30BaTh TIpapuku (YHKIMHA JUISL  U3ydeHHUs
MPOIIECCOB M 3aBUCHMOCTEH TpH PEIICHUH 3a/1a4 W3 JAPYTHX
y4eOHbIX TMpPEeIMETOB W U3 peajbHOM JKU3HM; BBIpaXaThb
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

yMEHHE CBOOOJHO  ONEpPUPOBATH  MOHATHSAMM: YETHOCTb
GyHKINW,  MEPHOAWYHOCTh  (DYHKIMHM,  OTPAaHHYEHHOCTH
(GyHKLIMH, MOHOTOHHOCTh (YHKLUH, HKCTpeMyM (YHKIIHUH,
HanOonpIllee W HaWMEHbIIee 3HA4YCHHS (QYHKIUH  Ha
IPOMEXYTKE; YMEHHUE MPOBOAUTH HCCIEI0BaHNE (QYHKIINY;
YMEHHE HCIIOJIb30BaTh CBOWCTBA W Tpaduku (QyHKUMN Ui
peleHus] ypaBHEHHMM, HEpPaBEHCTB M 3a/Jady C IapaMeTpaMuy;
n300pakaTh Ha KOOPAMHATHOM TJIOCKOCTH MHOXKECTBA PEIICHHI
yYpaBHEHHI, HEPABEHCTB U HX CHCTEM;

- YMETb CBOOOJTHO OTIepPHPOBATH MOHATHSIMU:
M0CJIEI0BATEIbHOCTb, apudMeTHIecKas nporpeccus,
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reoMETpruICCKas Iporpeccus, OECKOHEYHO Y6BIBaIOH_Ia$[

I‘eOMeTpI/I‘IeCKaH HpOFpGCCI/ISI; YMGHI/IG 3a1aBaTb
nociaea0BaTCIbHOCTH, B TOM YHCJIC C ITOMOIIBIO pCKyppeHTHBIX
opmyi;

- YMEThb OIIEpUPOBATh MOHATUSIMH: HEIPEPHIBHOCTH (YHKIIHH,
acUMITOTH Tpaduka (yHKIMHU, TIEpBasi U BTOpas MPOU3BOIHAS
GyHKIMM,  TeOMEeTpHYeCKHMH M (QU3MYECKMH  CMBICH
NPOM3BOJIHOW, TEPBOOOpa3Hasi, OINpENeNeHHBId HHTETpal;
yYMEHHE HaxXxOAWUTh AaCUMNTOTHI Tpaduka (YHKIUU; yMEHHE
BBIYUCIISATh MPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YAaCTHOTO U
KOMITO3MLIMN (YHKIMHA, HAXOAWTh ypaBHEHHE KacaTelIbHOW K
rpaduKy QyHKIHNH,

yYMEHHE WCIIOJb30BaTh IPOM3BOAHYIO JUISI  HCCIICJOBAHUS
GyHKUMH, Ui HAXOXKIEHWS  HAWIYUIIerO0  pEHICHUS B
NPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX U
bu3nUecKkux 3aaa4ax, JJs ONpeaesICHUs] CKOPOCTH M YCKOPEHHS;
HaXOJUTh IJIOUIATN U 00BbeMBbl (UIyp C MOMOIIBIO MHTErpana;
NPUBOJNUTE TPHUMEPHl MaTEMAaTHYECKOTO MOJEITUPOBAHHS C
NOMOIIBIO AU depeHInanbHbIX ypaBHEHUH;

- yMETh ONEpUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBbIE KOMIUJIEKCHbIE 4YHCIa, MOJYJIb M apryMeHT
KOMIUIEKCHOTO 4YHclia, (opMa 3almuch KOMIUICKCHBIX YHUCET
(reomeTpuyeckas, TPUTOHOMETpUYECKass M ajredpauueckas);
YMETh  TPOU3BOAUTH  apupMETHYECKHe  JEHCTBHS ¢
KOMIIJIEKCHBIMU YHCIIAMH; IPUBOJIUTH IPUMEPbI UCTIOIb30BAHUS
KOMILIEKCHBIX YHCET;

- yMeThb CBOOOJHO ONEpUPOBaTH MOHATUSMH: CpeJHee
apupMeTHYecKoe, MeaAuaHa, HauOoNbIIee W HaWMEHbIIEe
3HA4YeHUs, pa3Max, JUCIEPCHs], CTAHJAPTHOE OTKIOHEHHE IS
ONHCAaHWsI  YUCIIOBBIX  JIaHHBIX; yMEHHE  HCCIIE0BATh
CTaTUCTHYECKUE JlaHHBbIE, B TOM YHCJIE€ C MPUMEHEHHEM
rpadMUecKuX METOJOB M DJIEKTPOHHBIX CPEJICTB; TpapuuecKu
MCCIIIOBAaTh COBMECTHbBIE HAOJIOACHUS C MOMOUIBIO JHAarpaMm
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paccerBaHMs U JIMHEUHOU PErpeccuu;

- YMETh HAaXOIUTh BEPOSATHOCTH COOBITUH C HCHOJIb30BAHUEM
rpadUyecKux METOJAOB; MPUMEHATh JJs peLIeHUs 3ajad
(bopMyNBl CIOKEHUS M YMHOXXEHHS BEPOSTHOCTEH, (popmyiy
MOJIHOM BepoATHOCTH, (Qopmyny bepHymin, KoMOMHATOpPHBIE
daktel W GOpPMYNbI; OLEHUBATh BEPOSTHOCTH PpEATbHBIX
cOOBITHI; yMEHHME OIEepUPOBATh TMOHATUSAMHU: CllydaiHas
BEIMYMHA, pACIpPEICIICHUE BEPOATHOCTEH, MaTeMaTH4ECKOe
OKHJAHUE, JUCTEepPCUsl M CTAaHAAPTHOE OTKJIOHEHHE CIy4yailHOU
BEIIMYMHBI,  (QYHKIUU  paclpeieiieHus ©  IUIOTHOCTH
pPaBHOMEPHOTO, MOKAa3aTeIbHOTO u HOPMAJIBHOTO
pacripesieieHuil; yMEHHE HCIOJIb30BaTh CBOMCTBA HM3yYEHHBIX
pacnpezienieHui IS pelieHus 3a1a4; 3HaKOMCTBO C TOHSTHUSIMHU:
3aKOH OOJIBIIMX YHCEN, METOABI BHIOOPOYHBIX HCCIIECIOBAHUMN;
YMEHHE MPUBOAUTH MPUMEPHl MPOSBICHUS 3aKOHA OOJBIINX
YHCeN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO ONEpUpPOBATh MOHATUSMH: TOUYKA, HpsMasd,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUH yroil,
JBYIpPaHHBIA yrojl, TPEXTPaHHBIM Yros, IepeceKarouecs,
napajuieNIbHbIe U CKPEIUBAIOIINAECS TPSMBbIC, TapalIeIbHOCTh U
NEPHNEHIUKYIAPHOCTh MPSAMBIX M IJIOCKOCTEH, Yrol Mexay
NPSMBIMH, YTOJI MEXKIY TPSMOW M TUIOCKOCTBIO, YTOJl MEXIY
IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh IPH pPELIeHUH 3a7ay
u3ydyeHHble (aKThl W TEOpEeMbl IUIAHUMETPUHU; YMEHHUE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpE;yMEHUE
OTIepPHPOBATH TIOHSTHSIMH: MHOTOTPaHHUK, ceueHue
MHOTOTpaHHHMKA,  MpPaBUJIbHBII ~ MHOTOTPaHHUK,  MpPU3MAa,
nupamMuia, GUrypa u mOBEPXHOCTh BPAIIEHHS, IJIHHID, KOHYC,
map, cdepa, pazBepTKa IOBEPXHOCTH, CEUEHHUS KOHyca U
HWIMH]Ipa, NapajulelibHble OCH UM OCHOBAHUIO, CEYEHHE 11apa,
IUIOCKOCTh, Kacaromasicsi cgepbl, HUIMHIPA, KOHYCa; yMEHUE
CTPOHTH CEUEHHE MHOTOTPAaHHHUKA, N300pakaTh MHOTOT pAaHHHKH,
(bUrypsl ¥ MOBEPXHOCTH BPALICHUS, UX CEYCHHUsS, B TOM YHUCIIE C
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IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE NIPUMEHATh CBOMCTBA
TE€OMETPHUECKUX (UTYp, CaMOCTOSATENBLHO (OPMYIUPOBATH
ONpesieNieHusl M3y4aeMbIX (QUryp, BBIIBUIaTh THUIIOTE3Bl O
CBOICTBAaX M MPU3HAKAX T€OMETPUUYECKUX (PUTYp, 0OOCHOBBIBATH
WIA ONpOBEpPrarh HUX; YMEHHE IPOBOJAUThH KIACCU(PUKALUIO
¢uryp mo pasIUYHBIM IMpPHU3HAKAM, BBINOJHATH HEOOXOIMMBbIC
JIOTIOJIHUTEIIbHbBIE TIOCTPOCHUS;

- YMeTh CBOOO/IHO ONEPHPOBATH MOHATHUAMU: IJIOMIAAL (PUTYDEI,
o0beM (Urypel, BeIUYMHA YIja, PAacCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHHE MEXIY NPSIMBIMH, PACCTOSHUE MEXITY
IUIOCKOCTSIMH, ~ IUIOINAAb  cdepbl, IUIOM@AAb IOBEPXHOCTU
NUpaMHIbl, MpPU3MBL, KOHYycCa, LMIUMHApPA, 00beM Kyoa,
OPSMOYTOJIBHOTO  Napajulelenunesna, MNUPaMUibl, I[PU3MBI,
IWIMHApA, KOHYycCa, MIapa; YMEHHE HaXOJWUTh OTHOIICHUE
00BeMOB MOAOOHBIX PUTYP;

- yMeThb CBOOOJHO ONEPUPOBATH TOHATHSAMH: JIBHKCHHE,
napajjieNibHbli  MEepeHOC, CHUMMETpUS Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, OBOPOT, MpeodpazoBaHue MoA00us, MOJ00HbIE
¢burypsl; ymMeHHe pacro3HaBaTh paBHbIE M MOJO0HbBIE (DUTYPHI, B
TOM 4HCIE B TMPHPOJE, HCKYCCTBE, ApXHTEKType, YMEHHE
UCMOJNb30BaTh ~ TE€OMETPUYECKHE  OTHOUICHUS,  HAXOAWUTh
reOMeTpUYECKUEe BEJIWYUHBI (AJMHA, YroJ, IUIOIIaab, 00beM)
OpU pelIeHUH 3a7ad M3 JPYIHX Y4YeOHBIX IPEeIMETOB U U3
peanbHOU KHU3HU;

- yMeTb CBOOOJIHO ONEpPUPOBATh MOHATUSAMH: INPSMOYTOJIbHAsS
cucTeMa KOOpAMHAT, BEKTOP, KOOPAWHATH TOYKH, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha 4YHCIO,
pa3loXKeHne BEKTOpa Mo 0as3ucy, CKalIIpHOE IPOU3BEACHUE,
BEKTOPHOE MPOU3BEACHUE, YTrOJ MEXIy BEKTOpaMHU; YMEHUeE
UCTIOJNB30BaTh BEKTOPHBI W  KOOPJMHATHBIA METOJ ISt
pelIeHnsT TeOMEeTPUYECKUX 3a7ad M 3a7ay JAPYrHX Yy4ueOHBIX
MIPEAMETOB; ONEPUPOBATh MOHATHAMU: Marpuna 2x2 u 3x3,
OIpeIeIUTENb MaTpHIIB, reOMEeTPHUYECKUI CMBICII

12



OIpEeACINTENS,

- YMETb MOJCIHMPOBATh pEAIbHBIE CUTyallud Ha S3bIKE
MaTEMaTHKH; COCTaBJIATh BBIPA)KCHUS, YPABHEHUS, HEPABEHCTBA
U UX CUCTEMBI 10 YCIOBHUIO 3a7a4M, UCCIEA0BATh IIOCTPOCHHBIE
MOJIEIH c HCII0JIb30BAHUEM ammapara anreopsl,
HUHTEPIPETUPOBATH IIOJIY4CHHBIN pe3ynbTar; CTPOUTH
MaTEeMaTUYECKHEe MOZCIU € IIOMOIIBI0 TIE€OMETPHUYECKHUX
IIOHATUI U BEJIWYMH, pElIaTh CBA3aHHBIE C HUMHU IIPAKTHYECKUE
3a/1a4H; COCTaBJIATh BEPOATHOCTHYIO MOJIETIb u
UHTEPIPETUPOBATH IIOJIY4ECHHBIN pe3yJnbTar; pewatb
IIPUKJIAIHBIE 337a4d CPEACTBAMU MAaTEMAaTUYECKOr0 aHaJIn3a, B
TOM YHCJIE€ COLHUAIbHO-3KOHOMHYECKOTO M  (DPU3UYECKOTro
XapakTepa;

- YMeHue BbIOMpaTh MOAXOISAIINNA METOJ JUIsl pEeUIeHUs 3a7auu;
IIOHMMAHHE 3HAUMMOCTH MAaTEMaTHUKU B U3y4YEHUU IIPUPOJIHBIX U
OOLIECTBEHHBIX IPOLIECCOB U SIBICHUI; YMEHHE pPacliO3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE, YMEHHE
IIPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHI POCCUNCKON U
MHUPOBOM MaT€MaTUYECKON HAYKU

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIE CPECTBA
MIOMCKA, aHaJIn3a U
HUHTEpPIPETAINH
uHpopmanuu, u
nH(pOpMalMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeATeIbHOCTH

B 065acTi IeHHOCTH HAY4YHOT'O TIO3HAHMUSL:
-c(hOpMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YpPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM IpPaKTHKH,
OCHOBaHHOTO Ha aore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAaHHMIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM M UNTATENIbCKON
KYJIBbTYpbl KaK Cpe/ICTBa B3aWMOJEUCTBUS MEXIY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HaHHWE I[IEHHOCTH HAy4YHOH JesTeNbHOCTH,
FOTOBHOCTh  OCYLIECTBJISITH  NIPOEKTHYIO U
HCCIIE0BATENIBCKYIO JIeSITEIbHOCTD
WHAVBUAYAJIBHO U B TPYIIIIE.

- YMeThb ONEpUpOBaTh NOHATHUAMHU: palUOHANbHAs (QyHKUUSA,
NOKa3areabHas byHKIHS, CTETICHHAs byHKIHS,
norapudmuueckas (QyHKUIHS, TpUTOHOMETpUUYECKHEe (YHKIUH,
oOpaTHble (QYHKLUHU; YMEHHE CTPOUTh TpaduKd H3yYEHHBIX
GyHKIMHI, UCHONIB30BaTh IpaUKU MPU W3YYEHUH IPOLECCOB U
3aBUCUMOCTEH, NpHU pELIeHHH 3ajad M3 JAPYrux y4eOHBIX
MIPEIMETOB U 3aJ1a4 U3 pealibHOM KU3HU; BbIpaxaTb (GopMysiaMu
3aBHCHUMOCTH MEKIy BEIUUYNHAMU;

- YMETb ONEPUPOBaATh MOHATUSMU: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHU I
U HEpPaBEHCTB, PaBHOCWIBLHOCTb YypaBHEHUH, HEPABEHCTB U
CUCTEM, pallOHAIbHBIEC, HppAlMOHAIbHbBIE, I10Ka3aTEIbHBIE,
CTETICHHBIE, norapudmuueckue, TPUTOHOMETPUYECKHE
YpaBHEHHs, HEPABEHCTBA M CUCTEMBbI; YMETh PEIIATh YPABHEHMUSI,
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Ognanenue YHHUBEPCAITbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMU:
B) pabota ¢ uHpopMaIuei:

- BJIAJIETh HABBIKAMH TOJydeHUs WH(DOpMAINK U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYILECTBIISITh TIOUCK, aHAIN3, CUCTEMATH3AIHIO U
UHTEPIPETANI0 HHPOPMALIUN PA3TUYHBIX BHIIOB U
dbop™m mpeacTaBIeHUs;

- CcO3/1aBaTh TEKCThl B PAa3JIUYHBIX (opmarax ¢
YU4eTOM Ha3HaueHUss HWHPOpPMAIMH U IIeJIEBOI
ayJUTOpUH, BBIOMpas ONTUMAIBHYIO  (HOpMYy
MPEJICTABJICHUS U BU3yaTH3aluy;

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

- HCIIOJIB30BaTh CpelncTBa WH(GOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJOTMH B pEHICHUU

y4eOHBIMU

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

- BIIQJICTh HABBIKAMU DPACIIO3HABAHHUS W 3aIIUTHI
uHpopManuy, HHOOPMAIMOHHONW O0€30MacHOCTH
JMYHOCTH

HEPAaBEHCTBA U CUCTEMBI C MOMOUIbIO PA3IUYHBIX MPHUEMOB;
pematb ypaBHEHHS, HEPABEHCTBA M CHUCTEMbI C IapaMeTpoM;
MPUMEHSTh YpaBHEHHUsI, HEPABEHCTBA, UX CHUCTEMBI JJIsl PEIlICHUs
MaTeMaTHYECKUX 3ajJad M 3a7a4 U3 Pa3InYHbIX 00JacTell HayKu
Y peajbHOM KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHSAMH: JIBUKCHHE,
napajuleNbHBI  MEePeHOC, CHUMMETpUs Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MOBOPOT, MPEOOpazoBaHUe MOJ00MS, MOI00HBIC
burypsl; yMeTh paclo3HaBaTh paBHbIE U MOAO0OHBIE (PUTYPHI, B
TOM 4YHCI€ B TPUPOJAE, HCKYCCTBE, apPXUTEKTYpe; YMETh
UCIIONIb30BAaTh ~ T'€OMETPUYECKUE  OTHOINEHHUS,  HaXOAWUTh
F€OMETPUYECKUE BEJIIMYMHBI (JJIMHA, YTOJl, TUIOHIaAb, O0BEM)
OpU peHIeHUH 3a/ad W3 APYruxX Y4eOHBIX MpeIMETOB U U3
peanbHOU KU3HU

OK 03. ITnanupoBars u
peann30BHIBATH
cOOCTBEHHOE
po¢eCCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
peANPUHUMATEIBCKYIO
JESTEILHOCT B

B o0nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUS:
- c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
TUYECKOTO NIOBEACHUS;

- CIIOCOOHOCTDH OLIEHUBATh CUTYAIMI0 U IPUHUMATh
OCO3HAHHBIC  DCIICHMs,  OPHUECHTHUPYAICh  HA
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAaHHME JIMYHOIO BKJIAJa B IOCTPOCHHE

- YMCThb ONeprupoOBaATh IIOHATHUAMMU palluOHAJIbHBIC,
HppauOHAIBHEIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMCTPUYCCKUC YpaBHCHUA n

HEPAaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MMOHATHSMH: MHOTOIDAaHHUK, CEUEHUE
MHOTOTpaHHMKa, KyO, Napajulelenunen, NpusMa, MNUpamMHuiaa,
durypa M MOBEPXHOCTh BpalleHUs, IMIUHJIpP, KOHYC, IHIap,
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npodeccuoHabHOU chepe,
WCIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHsIX

YCTOMYHBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISIM
¥ (MIK) IpYruM 4YjeHaM CEMbH, CO3JaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOTO NPHUHATUS IIEHHOCTEH
CEMEMHOMN KU3HU B COOTBETCTBUHU C TPATULIMSIMU
HapoaoB Poccuu;

OByaicHue yHUBEPCAIBHBIMU  PETYISATUBHBIMU
JICHCTBHUSMU:

a) cCaMOOpTaHMU3aIINs:

- CAMOCTOSITEJIbHO OCYIIECTBIIATH TO3HABATEIbHYIO
JIESATEeIbHOCTh, BBISABIATH NPOOJIEMBI, CTaBUTh M

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

- CaMOCTOATEIBHO COCTABJIATH IUIAH PELICHUs
npoOJIeMbl € YYETOM MMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CHOCOOCTBOBaTh (hOPMUPOBAHHUIO U IPOSBICHUIO
HIMPOKOM 3pYIUIIMU B Pa3HbIX OOJIACTAX 3HAHUM,
IIOCTOSIHHO TOBBIIIATH CBOM 00pa3zoBaTeIbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh TNpHEMBbl pe(IeKCUU Uil OLIEHKH
CHUTYallU{, BBIOOpA BEPHOTO pEILICHMUS;

- yYMEThb OIIEHMBaTb PUCKU U CBOEBPEMEHHO
IPUHUMATB PELIEHUS 110 UX CHUKEHHUIO;

B) DMOIIMOHAJIbHBIA MHTEIJIEKT, TPEAOIararoIii
c(OpPMHPOBAHHOCTbD:

BHYTpEHHEN MOTHBAIIHH, BKJIFOYAIOIIEN
CTPEMJIEHME K JOCTHKEHHUIO LEIU U YCIEXY,
ONTUMHU3M, WHUIUATUBHOCTb, yMeHHe
JIEICTBOBATh, UCXOS U3 CBOUX BO3MOYKHOCTEN;

cdepa, ceyeHus (UIYpbl BpallleHHs, IJIOCKOCTb, Kacarolasics
cdepbl, TWIMHIPA, KOHYCA, IUIONAlb MOBEPXHOCTH MHUPAMUIH,
IpU3MBI, KOHYCa, ILWIMHApA, IUlomanb chepbl, o0beM Kyoa,
IPSIMOYTOJIBHOTO  Napajulelienuena, NUPaMUIbl, IPU3MBL,
LWINHApPA, KOHYCa, I1apa; yMEHUe N300pakaTb MHOTOTPaHHUKU
U NOBEPXHOCTU BpAILEHUS, UX CEUEHUS OT PYKH, C IOMOLIBIO
YEPTE)KHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
pacrno3HaBaTb ~ CHUMMETPUIO B IPOCTPAHCTBE,  YMETb
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKY;

- yYMEThb OIEpUpPOBaTh HOHITUSAMU: NPSIMOYroJibHAs CHUCTEMa
KOOpJMHAT, KOOPIAMHATBl TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE IIPOU3BEJECHUE, YroJl MEXKAYy BEKTOpaMHu, CyMMa
BEKTOPOB, IIPOM3BEICHUE BEKTOpPAa HA 4YHUCIO; 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 OCYIIECCTBIICHUU KOMMYHHKAIINH,
CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,
- COLIMAJIBHBIX HaBBbIKOB, BKJIIOYAOIIMNX

CIIOCOOHOCTH BBICTPAWBATh OTHONICHUS C APYTUMHU
JFOABMHU, 3a00THTHCS, TPOSBIATH HHTEPEC H
paspeniatb KOHQINKTHI

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

TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONIPEICIICHHIO;

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

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMU JICHCTBUSIMHU:

0) cCOBMECTHasl I€SITEIIbHOCTD:

- TIOHMMaTb M MHCIOJb30BaTh MPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- NpPUHUMATh IeJIM COBMECTHOW JEATeNbHOCTH,
OpPTraHW30BBIBATH U KOOPAMHUPOBATH JCUCTBUS MO
€e JIOCTWXKEHMIO: COCTaBIATh IUIAH JEUCTBHIH,
pacrpenensTh poju ¢ Y4eTOM MHEHUH Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

- KOODAMHUPOBaTh W BHINOJNHATH paboOTy B
YCIOBUAX peasbHOro, BUPTYaJIbHOTO "
KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

- OCYHIECTBISATh IO3UTUBHOE CTpaTErnyecKoe
MIOBEJICHHE B Pa3IMYHBIX CUTYAIUSIX, MPOSBISTH
TBOPYECTBO u BOOOpakeHue, OBITh
WHUITUATHBHBIM.

OBnaseHrne YHUBEPCATbHBIMU  PETYISITHBHBIMU
NEUCTBUSIMU:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- yMeThb ONEpUpPOBaTh IMOHATHSAMHU: CIy4alHbBI ONBIT U
ciydaifHoe coObITHE, BEPOSTHOCTh CIIy9alfHOTO COOBITHS;, YMETh
BBIUUCIIATh BEPOSITHOCTh C HCIOJb30BAHUEM Tpaduyeckux
METO/IOB; TIPUMEHSTH (OPMYIBI CIOKECHHS M YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOpHble (akThl M (QOPMYJNBl IMpU
pELICHNH 33Jad; OLIEHUBATh BEPOSTHOCTH PEabHBIX COOBITHH;
3HAaKOMCTBO CO CJIy4allHbIMU BEJIMYMHAMM; YMEHHUE HPUBOAUTH
IPUMEPHI TPOSIBIICHUS 3aKOHA OOJBIINX YHCET B MPUPOAHBIX U
OOIIeCTBEHHBIX SBJICHUSX;

- YMeTb CBOOOJIHO ONEPUPOBATH MOHSATHSIMH: CTETICHb C IEJIBIM
nokaszarejeM, KOpeHb HaTypallbHOW CTENeHH, CTEeNeHb C
palnMoOHABHBIM TIOKa3aTelieM, CTENEeHb C JIeHCTBUTEIBHBIM
(BeLIeCTBEHHBIM) TIOKa3aTejeM, JorapugM ducia, CHHYC,
KOCHHYC U TaHT'€HC TIPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMMU: IpaduK (yHKINH,
oOpaTHast pyHKIMSI, KOMIIO3ULUS QYHKIUH, TUHEHHAsT PyHKLINS,

KBaJgpaTU4Has (yHKIMs, CTeNeHHas (QYHKIUS C  LEeIbIM
MOKa3zareieM, TPUTOHOMETpUYecKkue (yHKIUH, OOpaTHBIE
TPUTOHOMETPUUECKHE byHKLUY, MOKa3aTeNbHas "
norapudmuueckas (GYHKUUMU; YMEThb CTPOUTh  Tpaduku

(byHKUINH, BBITIOIHATH TpeoOpa3oBaHus rpadukoB GyHKINHT;

- yMeTh HCHOJb30BaTh TpapuKku GYHKOUH A0S HW3ydeHHS
IPOIIECCOB M 3aBUCHUMOCTEH IpH pEIIeHUM 3a/1ad M3 JAPYrHx
y4eOHBIX TIPEIMETOB W W3 pEajbHON JKW3HU; BBIPAXKaTh
(dbopMynaMu 3aBUCUMOCTH MEXJ1y BEJTMUYHHAMU;
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- IPUHUMATh MOTUBBI U aPTYMEHTHI JPYTHUX JIFOACH
MIpU aHAJIU3€ PE3YJIbTATOB JAEATEIbHOCTH;

- IpU3HABaTh CBOE MPABO M MPaBO APYTHUX JIIOACH
Ha OIIMOKMU;

- pa3BUBaTh CIOCOOHOCTh TIOHUMAaTh MHpP C
MO3ULIUU IPYTOro YeI0BeKa

- cBOOOJHO OMEpUPOBaTh MOHATHSAMHU: YETHOCTh (PYHKIIHH,
NEPUOMYHOCTh  (YHKLIWHU,  OTPAHUYCHHOCTh  (DYHKIUH,
MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (QYHKIMH, HanOoibLiee 1
HaVMEHbIIee 3HaueHUs (YHKIMM Ha TPOMEXKYTKE; YMETh
IPOBOANTH UCCIIEIOBaHUE (QYHKIINH;

- YMETb HCIONB30BaTh CBOIMCTBa W Tpaduku (QYHKIMHA IS
pelIeHus] ypaBHEHUH, HEPAaBEHCTB M 3agad C IapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOKECTBA PEIICHUMA
ypaBHEHUI1, HEPABEHCTB U X CUCTEM

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

B ob6macTu 3cTeTH4ecKOro BOCITUTaHUS:

- 3CTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas
ACTETHKY OBbITa, HAYYHOTO M TEXHUYECKOIO
TBOpUYECTBa, CIOpPTa, Tpyda H OOIIECTBEHHBIX
OTHOIIICHU;

- CHOCOOHOCTh BOCHPHUHUMATH PA3IUYHbBIC BUIbI
HCKYCCTBa, TPAIUIIMAd U TBOPYECTBO CBOETO H
JPYrUX HapoJIOB, OUIYIIaTh 3MOLMOHAIBLHOE
BO3/ICMCTBHE UCKYCCTBA;

- yOeXJIEeHHOCTh B 3HAYUMOCTH JI JIMYHOCTU U
oO1recTBa OTEYECTBEHHOTO " MHPOBOTO
MCKYCCTBA, 3THUYECKUX KYJIBTYPHBIX TPaJAUIIMI U
HapOJIHOTO TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUAAX

UCKYCCTBA, CTPEMJICHHE MPOSBIATH KayecTBa
TBOPYECKOH TUYHOCTH;

OBnanenue YHHUBEpCaIbHBIMU
KOMMYHHUKATHUBHBIMH J€HCTBUSMU:

a) o0reHue:

- OCYIIECTBJISITh KOMMYHHUKAIIMM BO BcexX cdepax
JKU3HH;

- pactio3HaBaTh HEBEpOAIbHBIE CPEJCTBA OOIICHHUS,
MOHMMAaTh  3HAYCHHE  COIMAJIbHBIX  3HAKOB,
pacro3HaBaTh MPEANIOCHUIKU KOH(JITUKTHBIX

- YMETh ONEpPUPOBATh MOHATHUSAMH: CpeqHee apupMeTHyYecKoe,
Me/nuaHa, HauOosblliee M HauMEHblee 3HaueHMs, pa3Max,
JUCIEepCUsi, CTAaHJApTHOE OTKJIOHEHHE YHCIOBOro Habopa;
YMEHUE  U3BJEKaTb,  HMHTEPIPETUPOBaTh  HHGOPMALHUIO,
NPEJCTAaBICHHYI0 B TaONMIax, Ha [auarpaMmax, rpadukax,
OTpPaXKaloIlyl0 CBOWMCTBA PEANBHBIX IPOLECCOB U SBJICHUN;
IPECTaBIATh MHOOPMALIMIO C MOMOIIBI0 TaOJIHUIl U JUarpamm;
UCCIENOBATh CTaTUCTUYECKHE JAaHHBIE, B TOM YHCIE C
IIPUMEHEHHEM I'paUUECKUX METOJI0B U 3JIEKTPOHHBIX CPECTB;

- YMETb OIEpPUPOBATH MOHATHAMU: TOYKA, IpsiMasi, IUIOCKOCTH,
IIPOCTPAHCTBO, JIBYI'PAHHBIA YIOJl, CKPELIUBAIOLIUECS IPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTb  MPAMBIX U
IJIOCKOCTEM, Yrojl MEXKIy MpPSIMBIMH, Yrojll MEXIy HpsIMOM M
IIJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTAMM, PACCTOSHHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEXAY IMpPSMBIMH, PacCCTOSHUE
MEXY IIIOCKOCTSAMU;

- YMETh UCIOJIb30BaTh NP PELICHUH 337a4 U3y4eHHbIE (DAaKThl U
TEOpeMbl IJIAHUMETPUH; YMEHHUE OLEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaoIIEro Mupa
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CUTYallui U cMsr4aTh KOH(IUKTHI;
- pa3BEpHYTO U JIOTUYHO M3J1araTb CBOK TOYKY
3pEHUs C HCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB

OK 06. IIposBasaTh
IPaXTaHCKO-
MaTPUOTHUIECKYIO MTO3UIIHUIO,
JIEMOHCTPHPOBATh
0CO3HAHHOE IOBEJICHHUE Ha
OCHOBE TPaIUIIHOHHBIX
00IICUeITOBEUECKUX
LIEHHOCTEH, B TOM YHCIIE C
Y4eTOM rapMOHHU3AINN
MEKHALMOHAIbHBIX U
MEXKPEITUTHO3HBIX
OTHOIIICHUH, IPUMEHSTh
CTaHIaPTHI
AHTHUKOPPYIIIUOHHOTO
MTOBEICHUS

- OCO3HaHHME  OOYYaIOUIMMHUCA  POCCUICKON
IPaXXAAHCKOW UICHTHYHOCTH;

- ILICIEHAIpAaBICHHOE  Pa3BUTHE BHYTPEHHEH
NO3ULMM  JINYHOCTH HA  OCHOBE  JYXOBHO-

HPaBCTBEHHBIX ILIEHHOCTEW HapoaoB Poccuiickoit
denepanuy, HUCTOPUYECKUX U HAIMOHAJIBHO-
KYJBTYPHBIX TPaJUIUi, (OPMHUPOBAHUE CHCTEMBI
3HAYUMBIX L[EHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
AQHTUKOPPYIIIUOHHOTO MHUPOBO33pEHUS,
IPaBOCO3HAHUS,  JKOJOI'MYECKOH  KYJIbTYpBHI,
CIOCOOHOCTH CTaBUTH IENIU U CTPOUTH KU3HCHHBIC
IUIaHBI;

B gactu rpaskgaHCKOTO BOCITUTAHUS:

- OCO3HAHHE CBOMX KOHCTMTYLIMOHHBIX IpaB U
00s13aHHOCTEH, yBaKEHHE 3aKOHA U TIPABOTIOPSIKA;
- TpUHATHE TPAJULHOHHBIX  HAlMOHAJBHBIX,
0011eYeI0BeUeCKUX I'YMaHUCTHYECKHUX u
JIEMOKPAaTUYECKUX LIEHHOCTEH;

- TOTOBHOCTh  TIPOTHUBOCTOSITH  HJCOJOTHH
OKCTpEMH3Ma,  HAlMOHAIM3Ma,  KCeHO(pOoOHH,
JTUCKPUMHUHAIIMN 110 COIUAIBHBIM, PEIUTHO3HBIM,
pPacoBbIM, HALlMOHAJIBHBIM NIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B
UHTEpecax TPaKIaHCKOTro OOIIeCTBa, Y4acTBOBATH
B CaMOyIpaBJIe€HWH B 00mIe00pa3oBaTEIHLHON
OpraHu3aIu u JIeTCKO-FOHOIIECKUX
OpraHu3aIusIX;

- yYMEHHE B3aUMOJCHCTBOBaTh C COLUAIBHBIMU
WHCTUTYTAaMH B COOTBETCTBHH C WX (PYHKIUSIMH U
Ha3HAuYEHUEM;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJISIPHOE IPOM3BEJICHUE, YTOJI MEXKAY BEKTOPaMHU, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HAa YUCJIO; HAXOAUTH C
MOMOIIBIO U3YYEHHBIX (DOPMYIT KOOPJMHATHI CEPEIMHBI OTPE3Ka,
paccTosiHuE MEKIY JBYMs TOUKaMU;

-yMeThb BBIOMPATh MOAXOIALINI U3yUEHHBIH METO ISl PELICHUS
3aJlauy, paclo3HaBaTh MaTeMaTH4YeCKue (aKThl U
MaTeMaTUYECKUE MOJIEIH B IPUPOIHBIX U OOIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IPUMEPHI
MAaTE€MaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEMaTUYECKON HaYKH.

- yMeTb ONEpUPOBATHh MOHITUAMM: CIYYalHBIA OIBIT U
cilydaifHoe coObITHE, BEPOSATHOCTh CIIy4alfHOT'O COOBITHS; YMETh
BBIUHCIIATh BEPOATHOCTh C MCIOJIb30BAaHUEM TI'paduuyecKuxX
METO/IOB; TPUMEHATHh (OPMYNbl CIOXKEHHS M YMHOXKEHUS
BEPOATHOCTEH, KOMOMHATOpHbIE (AaKTBl U (OPMYJIbl IPH
pELICHUH 3aJay; OLIEHUBATh BEPOSATHOCTH pEabHBIX COOBITHH;
3HAKOMCTBO CO CIy4allHbIMU BEIMYMHAMH; YMEHUE NPUBOJUTH
IPUMEPHI MPOSIBIICHUS 3aKOHA OOJBIIUX YHCET B MPUPOAHBIX U
OOLIECTBEHHBIX SIBJICHUAX
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- TOTOBHOCTh K T'YMaHHMTapHOW W BOJIOHTEPCKOM
JIeSTCIIEHOCTH;

MaTPUOTUYECKOTO BOCTIUTAHUS:

- c(hOpMHPOBAHHOCTh POCCHMCKOW Tpa)KTaHCKON
WJICHTUYHOCTH, NMaTPUOTHU3MA, YBAXKECHHS K CBOEMY
HapoJly, YyBCTBAa  OTBETCTBEHHOCTH  Iepes
PonuHol, ropaocTu 3a CBOM Kpai, cBoro Ponuny,
CBOM SI3BIK U KYJBTYpPY, IPOILJIOE M HACTOSIIEE
MHOTOHAIlMOHAJIbHOTO Hapoa Poccuuy;

- I[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM
CHMBOJIaM, HUCTOPUYECKOMY U  IPUPOJHOMY
HACJeAWI0, MaMSATHUKAM, TPaJAUIMSIM HapOIOB
Poccun, npoctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/IE;

- wuuedHas  yOeXJEHHOCTb, TOTOBHOCTb K
ciyeHuro u 3amurte OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

OCBOCHHEBIE 00y4arOIUMHUCAMEKIIPEIMETHBIC
MOHSATUS W YHUBEpCAlbHbIE y4eOHbIE JEeHCTBUS
(perynsaTuBHBIE, IMO3HABATEIIHHEIC,
KOMMYHHUKATHBHbBIE);

- CIIOCOOHOCTH UX HCIIOIL30BaHUS B
MMO3HABATEIBHOW M  COLMAIBHOM  MPAKTHKE,
TOTOBHOCTh K CaMOCTOSATEIIbHOMY TUTAHHUPOBAHHIO
U OCYUIECTBICHHIO Yy4eOHOH  JIeATENbHOCTH,
OpraHu3alu  y4yeOHOro  COTPYJAHHYECTBA  C
MeAarorn4ecKuMu pabOTHUKAMH U CBEPCTHHUKAMH,
K y4acTHIO B TIOCTPOCHWUH WHIUBHUIYATHHOU
00pa3oBaTeNnbHON TPACKTOPHUH;

- OBJIaJIEHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENICKOM, IPOEKTHON U COLMAJIbHOM
JIeATEIIbHOCTH

OK 07 CopgeiicTBOBaThH

- HC IMPUHUMATH HeﬁCTBHH, IIPUHOCAIINEC BPCH

- yYMeTh OINEpPHpPOBATH NOHATHAMM: (YHKIMS, HEnpepbIBHAs
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COXPaHCHHIO OKPYKaIOIICH
cpensl,
pecypcocOepeReHHUIO,
MPUMEHSTH 3HaHUS 00
W3MEHEHHHU KJIMMAaTa,
MIPUHITUITBI OEPEHKIINBOTO
MPOM3BOJICTBA, I3 (HEKTUBHO
JIECTBOBAThH B
YpEe3BbIUAHBIX CUTYAIHSIX

OKpYXalollleu cpee;

- yMETb NPOrHO3UPOBATh  HEOJIArONpPUSATHBIC
SKOJIOTUYECKHE TOCIEACTBUSL MPEATPUHHUMAEMBbIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- PacIIMpPUTh OMBIT AESITEIIBHOCTU 3KOJIOTMYECKOU
HaIPaBJIEHHOCTH;

- pa3pabaTbiBaTh IUIaH pelIeHUs MpoOIeMbl ¢
YU4ETOM aHaJli3a UMEIOUIMXCS MaTepUaIbHBIX U
HEMaTepualbHBIX PECYPCOB;

- OCYIIECTBJIATh  LIEJICHANpPABICHHBIA  IMOUCK
nepeHoca CpeAcTB W CHOCOOOB  JACWCTBUS B
poECCHOHAIBHYIO CPENY;

- YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
IIPAKTUYECKYIO 00J1aCTH KUZHECATEIbHOCTH;

- IpeaJiaraTh HOBBIE IPOEKTHI, OLIEHUBATh UJIEU C
MO3ULUU HOBU3HBI, OpPUTMHAJILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- JlaBaTh OIICHKY HOBBIM CHUTYalUsiIM, BHOCHUTH
KOPPEKTUBBl B JI€ATENbHOCTh,  OLICHHUBATH
COOTBETCTBUE PE3YNbTATOB LENISIM

byHKIMSA, [POU3BOJHAS, MEpPBOOOpa3Has,  OIpeneIeHHbIN
UHTErpaJl; yYMETb HaXOJUTh IPOU3BOJHBIC AIEMEHTAPHBIX
GbyHKIUH, UCTIONB3ys CIIPaBOYHBbIE MaTEpHUalIbl; UCCIENOBaTh B
MPOCTEHINX ciydasx (YHKIIMM Ha MOHOTOHHOCTh, HAXOJWUTh
HauOOJbIINEe W HAUMEHbIINE 3HAuYeHUA (QYHKIUI; CTPOUTH

I‘pa(i)I/IKI/I MHOI'O4YJICHOB C HCIIOJIBb30BaHHUEM arrapara
MAaTEMATUYCCKOIO aHajiu3a; IPUMCHATH IMPOU3BOAHYIO IIpHU
peICHUN 3aaa4d Ha JABHXKXCHUC, peuiaTtb IMPAKTHUKO-

OpUEHTHPOBAaHHbIE 337aYl Ha HAWOOJIbIIME U HaUMEHbIIUE
3HAYEHMS], HA HaXO0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YMEThb ONEPUPOBATH MOHATUAMM: IBHKEHHE B IIPOCTPAHCTBE,
110/100HbIE (UTYPBl B MPOCTPAHCTBE; UCIOJIb30BaTh OTHOIIECHUE
IIoIaAe MOBEpXHOCTeH M 00BbEMOB MNOJOOHBIX (UIYp IpH
pEIIeHNN 33/]aY;

- YyMETh BBIYUCIATH N€OMETPUYECKHE BEIWYMHBI (IUIMHA, Yrod,
wiomaab, O00beM, IUIOMAAb MOBEPXHOCTH),  HCIIOJB3YS
U3y4eHHbIE (POPMYJIBI U METObI

[1K 5.5 OcymiecTBasaTh
MaTepHaTbHO-TEXHUIECKOE
oOecrieueHre paboInx MecT
[IpY BBIIIOJIHEHUU padoT 1O
TEXHUIECKOMY
00CITy>)KUBAaHHIO, PEMOHTY U
MOJIepHU3AUN 0OBEKTOB
PKEJIE3HOIOPOKHOM
DIIEKTPOCBSI3U

HaBbIku:

OrnpeenieHust mepeyHs HeOOXOAMMBIX MaTEPHATBHBIX PECYPCOB,
WX KOJMYECTBA VISl BHIIOJIHEHUSI pa0OT 10 TEXHUYECKOMY
00CITy’)KMBaHUIO, PEMOHTY U MOJIEpHU3AITUN O0BEKTOB
PKETIE3HO0OPOKHOM AIEKTPOCBSI3H;

OnpeneneHus SKOHOMHUECKOH (P PEKTUBHOCTU CTPOUTENHCTBA U
MOIEpHU3AIMN OOBEKTOB XK. 1. CBSI3U

YMenns:

OnpenensiTh MOTPeOHOCTh B MaTepuaax, 3alacHbIX 4acTsX,
M3MEPUTENBHBIX TPUOOpaX, CPEICTBAX HHINBUYaTbHOM 3aIIUTHI,
MHCTPYMEHTAX U MPUCIIOCOOICHUSX;

IAHANM3UPOBATH HH(DOPMAIUIO MPU ONPEAECICHUN MaTepHaIbHbBIX
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[PECYPCOB, HEOOXOIUMBIX JIJIsl BBITIOTHEHHSI pabOT 10
TEXHUYECKOMY OOCITY’)KUBAaHUIO, PEMOHTY M MOJICPHU3ALIUHI
00BEKTOB HKEJIE3HOJOPOKHOM IJIEKTPOCBSI3H;

Mcnonp30BaTh HHPOPMALMOHHO-KOMMYHUKAITUOHHBIE
TEXHOJIOTUY IPYU OIIPEAEICHUN MaTePUAIIbHBIX PECYPCOB,
HEOOXOAUMBIX JUISI BHITIOJHEHUS pabOT MO0 TEXHUYECKOMY
00CITy’)KUBAaHHIO, PEMOHTY U MOJIEPHU3ALIUU OOBEKTOB
PKEJIE3HOJOPOKHOM 2IIEKTPOCBA3H;

[losb30BaThCs aBTOMaTU3UPOBAHHON CHCTEMOM, YCTaHOBIEHHON
Ha pabouem MecTe.

SHaHMA:

HopMaTHBHO-TEXHUYECKHE U PYKOBOAAILUE TOKYMEHTBI 110
TeXHUYECKOMY OOCIIY’)KHBAHUIO, PEMOHTY ¥ MOJIEPHU3ALIUU
00BEKTOB JKEJIE3HOJOPOKHOM 3JEKTPOCBSI3H;

[IpaBuila TEXHUUECKOM SKCILTyaTalluu JKEJIE3HbIX JOPOT B YacTH,
[perIIaMeHTHPYIOLIEH BBIOIHEHUE TPYAOBOM DyHKINM;

Hopwmbl pacxoa MaTepUalIOB, 3alIaCHBIX 4aCTEH, CPOKU
MICII0JIb30BAHUS HHCTPYMEHTA,

[IpaBuiia u NOPSAAOK XpaHEHHUS, yueTa U CKIQAUPOBAHUS
MHCTPYMEHTA, 3aM1aCHBIX YacTel U roproye-CMa30uHbIX
MaTepHUaIoB, HHCTPYMEHTA CTPOrOro y4era;

[IpaBuia cocTaBieHus 3asBOK HAa MaTepUallbl, 3allaCHbIE YacCTH,
MHCTPYMEHT, CPE/ICTBAa UHANBUAYAIbHOMN 3aIUTHI;

DKOHOMUKA, OpTaHU3allks IPOU3BOJICTBA, TPYJa U YIPABIECHUS Ha
PKEJIE3HOJJOPOKHOM TPaHCIOPTE B 00beMe, HEOOXO0AUMOM ISt
BBITIOJTHEHUS TPYI0BON (DYHKIINU;

[Topsiiox paboThI C MPOrpaMMHBIM OOeCTieueHUuEM MpU
OIIpeIelIEeHUH MaTepUaIbHBIX PECypCcOB, HEOOXOUMBIX ISt
BHITIOJIHEHUS pabOT MO0 TEXHUYECKOMY OOCITYy)KUBAaHHUIO, PEMOHTY
1 MOZIEpHU3AIMH 00BEKTOB JKEIE3HOAOPOKHOM 3JIEKTPOCBA3H;
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[Topsiiok BeAeHUs JOKYMEHTAIMK B 00beMe, HEOOXOJUMOM IS
BBITIOJIHEHUS TPYAOBOH (DYHKIIMH;

[IpaBuia A€I0BOM 3TUKH B YaCTH, PETJIAMEHTUPYIOLLIEH
BBITIOJIHEHUE TPYAOBOU (DYHKIINU;

TpeGoBanust OXpaHbl TpyZa, HOXKAPHOU OE30MACHOCTH U
HIIEKTPOOE30MaCHOCTH, CAHUTAPHBIE HOPMBI U IIPaBHUJIa B YaCTH,
[periIaMEeHTHPYIOLIEH BBIIOJIHEHUE TPYAOBOH QyHKIUMY;
PernaMeHT TEXHUUECKOro 00CIy)KUBaHUS U OOBEKTOB
DKEJIC3HOJOPOKHOMN IIEKTPOCBSI3U
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHOM padoThl

Buna yueOHoii padoThI O0bem B
yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 340

B T.Y.

KOMOWHHPOBAHHBIC 3aHATHS 316

KOHTPOJIbHBIE PAOOTHI 24

OcHOBHOe coiep:KaHue 244

IIpodeccnonanbHO OpMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 96

NMPHUKJIATHOT0 MOIYJIA)

Koncyabranumn 2

IIpomeskyTounas arrectauus B ¢popme 1udPepeHUpoBaHHOr03a4era

(1 cemecTp)

IIpomexyTounas arrectauus B popme 3K3aMeHa (2 cemecTp) 6
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

Conep:xanue yueOHOro Marepuasa (OCHOBHOE H PO ecCHOHAIBHO

HaumenoBaHue pa3jiesioB u . Oo0bem | Popmupyembie
Tem OPHEHTHPOBAHHOE), JTA00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM 4acoB | KOMIETeHIHH
MOAYJIb (IPY HAJIMYMH)
1 2 3 4
OcCHOBHOe co/Iep:KaHue
Pasjen 1. [loBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 20
Tema 1.1. CopepxaHne yaeOHOT0 MaTepuaa 2
Iens n 3amaun matematuku | Llens W 3amauM MaTeMaTWKH MPH OCBOCHHH CIICIHMALHOCTH. ba3oBble 3HaHUS U
npu OCBOECHHUH | yMEHHSI [0 MaTeMaTUKE B MPO(PECCHOHAIBHON U B TMOBCEJIHEBHOW AEATEIHHOCTH.
CIELIMAJIBHOCTH. MHoXecTBO, omnepauuud HaJ  MHOXECTBaMH, JuarpaMmbl  Oiliepa-BeHHa.
MHosxecTBa U JIOTUKa Hcnonp30BaHnE TEOPETUKO-MHOKECTBEHHOTO amnmapara JJjisl ONUCAHMs peabHbIX OK-01. OK-02
MIPOLIECCOB U SIBJICHUI B IPO(ECCHOHATLHON IEATENbHOCTH, MPU PEIICHUH 3a/1a4 U3 OK-O3, OK-0 4'
) )
JPYTUX AMCLUMILINH OK-05, OK-06,
Tema 1.2. CopepxaHue yaeOHOro MaTrepuana 2 OK-07
Yucna ¥ BLIYUCICHUS Harypanbnbie u nenble uncia. [Ipu3Haku 1e1MMoCTy HENbIX yKcen. PanronaibHbie IIK 5.5
yrcna. OOBIKHOBEHHBIE W  JECATHYHBIE JIpOoOM, TPOLEHTHl, OECKOHEUYHbIE '
nepuoguieckue apodu. ApupmMeTnuecKkue Onepanui ¢ padoOHATBHBIMUA YHCIaMH,
npeoOpa3oBaHus YHCIOBBIX BhIpaxkeHuil. [leiicTBuTensHble yncna. PaiimonansHeie u
UppalMoOHAJbHBIE YHcTa. ApUPMETHUECKHE Olepaluul ¢ JAeWCTBUTEIbHBIMU
yuciaamu. [TpuGnuxEHHble BBIYMCICHUS, TPaBUIIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIICHUN
Tema 1.3. ConeprkaHue yueOHOro MaTepuaia 4
ToxnecTsa u | ToxaecTBa U TOXACCTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHS.
TOKJIECTBEHHBIE HepaBeHnctBo, pemeHue HepaBeHcTBAa. Meton uHTepBanoB. Pemenue nensix u
npeoOpa3oBaHus YPaBHEHHUS, | POOHO-PAIIMOHATBHBIX YPaBHCHHH W HEpPaBEHCTB. [IpMMEHEHHE YypaBHEHHH W
HEPABEHCTBA U UX CUCTEMBI HEPaBEHCTB K PELICHHI0 MAaTEeMAaTUYEeCKUX 3ajlad W 3ajjad U3 pa3IM4yHbIX objacTei
HAyKH U peabHOM sku3HU. CHUCTEMBI U COBOKYITHOCTH pallMOHAJIbHBIX YPaBHEHUHN U
HepaBeHCTB. CHCTEMbl JIMHEWHBIX YpaBHEHMH. PenieHue nNpukinaaHbIX 3amad C
ITOMOIIBIO CUCTEMBI JINHEWHBIX YPaBHEHHUU
B TOM YHCJIe TPAKTHYeCKHe 3aHATHSA
[Tpaktuyeckoe 3anarue Ne 1 2
YpaBHEHHs 1 HEPABEHCTBA
Tema 1.4. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Colep:KaHue MPHUKJIATHOTO 4
[IpouieHTHBIE ~ BBIYUCIICHUS | MOTYJISA)
B npodeccuoHanbHbIX | [IpuMeHeHne 1po0eii U MPOLIEHTOB ISl PeHICHHsI MPUKIIAJHBIX 33/1a4 M3 Pa3THUHbIX
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3aga4ax oTpaciell 3HaHWUN W peaybHOW >XKU3HU. [IpuOMMKEHHBIE BBHIYKMCICHUS, IMPaBHIIA
OKpYTJICHUS, MPUKUAKA M OIEHKA pe3yibTaTa BbIYUCICHHUI. Pa3Hble crnocoObl
BBIUMCJICHHSI IPOLIEHTOB. [IporieHTHbIE BRIYUCIIEHUS B TPOPECCUOHANBHBIX 3a/1a4ax.
[IpumMeHeHnne ypaBHEHHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKHUX 3a/1a4 U 3a/1a4
U3 pa3IMyYHBIX 00NacTell HAyKH U PeabHOM KU3HU
B TOM YHCJIe IPAKTHYECKHE 3aHATHUSA
[IpakTuueckoe 3anarue Ne2 2
[IporieHTHBIC BBIYUCICHUS
Tema 1.5. Copneprkanue y4eOHOro Marepuasa 2
ITocaenoBaTenbHOCTHU ITocnenoBarenbHOCTH, CIIOCOOBI 3amaHusd IMOCIENOBATENLHOCTEH. MOHOTOHHBIE
U IIPOTPECCUU MOCNEOBATENbHOCTH.  Apudmernueckas ©  TeOMETpUYecKas  IMPOTrPEeCcCUu.
beckoneyno yOwIBatomasi reomerpudeckas mporpeccusi. CymMma OeCcKOHEYHO
yObIBatoleil reomerpuyeckoil mporpeccun. DopmMylia CIOXKHBIX MPOILEHTOB.
Wcnonb3oBaHue mnporpeccud i pEUIeHHs] pealbHBIX 3a7ad  I[PUKIAJAHOIO
Xapaxkrepa
Tema 1.6. Copepxkanue ydeOHOro Marepuana 4
OyHKIMY U TpapUKH Oynkius, crmocodbl 3amanus QyHkimuu. ['padpuk ysxnun. B3ammuoo oOpaTHBIE
¢byukuu. OOnacTh ompeneNeHuss W MHOXKECTBO 3HaueHud ¢GyHkuuu. Hymu
dbyskun. [TpoMexyTKH 3HAKONOCTOSIHCTBA. YETHBIC W HEUETHBIC (DYHKIINN
Tema 1.7. ConeprkaHue yueOHOro MaTepuasa 2
Bxo1HOM KOHTPOJIb Brruucnenuss uw mpeoOpa3zoBaHus. YpaBHEHHs] M HepaBeHCTBa. lIporpeccun.
OyHKIMH U TpaduKu
KonTponbnas pabora Ne 1
Pa3nes 2. Crenenn u kopuu. CreneHHas, NokazaTeJbHasi M Jorapupmuyeckas QyHKIus 62
Tema 2.1. Copepkanne y4eOHOro Marepuana 4
Apugpmerndeckuil KopeHb n— | ApudMeTHIECKHI KOPEHb HATypalbHOW cTereHu. JeHcTBUS ¢ apupMeTHUCCKUMU
Ol CTeeHU KOPHSIMH N—OW CTEIIEHH
Tema 2.2. Cojepxanue yueOHOro MaTepuana 4 OK-01, OK-02,
Crenenun. CTaHIlapTHaﬂ CreneHs ¢ LEABIM IMOKA3aTEIEM. CTaH,uapTHaﬂ (bopMa 3alluCU JeUCTBUTEIBHOTO OK-03, OK-04,
dhopma 3anucy | yucna. Mcnonp3oBaHrue MOAXOASIIEeH (POPMBI 3alUCH TEUCTBUTEIBHBIX YUCET IS OK-05,
JEUCTBUTENLHOTO YHCIIa pelIeHUs] NPAaKTUYECKUX 3aJad M M[peAcTaBleHus JaHHbIX. CrTeneHb ¢ OK-06,
panoHaibHBIM ToKa3aTeneM. CBoiicTBa creneHu. [IpeoOpa3oBaHue BbIpaxKeHHIH, OK-07
COJIEpXkKalINX CTENEHU C PallMOHAIbHBIM MTOKa3aTelleM
Tema 2.3. Copneprkanne y4eOHOro MaTepraa 2

CreneHHast GyHKIUSA

CrencHHas (I)YHKI_II/IH C HATypaJIbHbBIM W HCJIBIM I1OKa3aTCJICM. E€ cBoiictBa u
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rpaduk. CBoiicTBa U rpaduK KOPHS N-OM CTENEHU

Tewma 2.4. CopepxaHne yaeOHOr0o Marepuaa 6
HppaunonanpHele ypaBHEeHUs | PemeHue nppaoHaIbHBIX YPaBHEHUH U HEPABCHCTB
1 HEPaBEHCTBA B TOM 4YHCJie MPAKTHYEeCKHe 3aHATHS
[TpakTrueckoe 3anstue Ne 3 2
PemieHne nppalimOHAIBHBIX YPABHEHUN U HEPABEHCTB
Tema 2.5. CopepxaHne yaeOHOr0o Marepuaa 2
[Ipumenenue CBOMCTB | Mcriopb30BaHUE CBOWCTB CTEHCHHOW (YHKIUMU TPH PEIICHUU ypaBHEHUI
CTCTICHHOUN (yHKITHH HEPaBEHCTB
Kontposbnas pabora No 2
Tewma 2.6. Copepxkanue ydeOHOro Marepuana 4
IToka3zarenbHast bynkuys, | [TokasaTtenbHas QyHKIHs, €€ CBOicTBa U rpaduk
€€ CBOMCTBA
Tema 2.7. CopneprkaHue yueOHOro MaTepuaia 8
[Toka3zaTenbHbIC YpaBHEHUS [lokaszarenbHble ypaBHEHUS! U HEPABEHCTBA
Y HEpaBEeHCTBA B TOM 4HcJjie NPAKTHYECKHe 3aHITHUs
ITpakTuyeckoe 3anstue Ne 4 Penienue nokaszaTelibHbIX YpaBHEHHH U HEPaBEHCTB 2
Tewma 2.8. Copepxkanue ydeOHOro Marepuana 2
[Ipumenenue CBOMCTB | Penienne noka3aTesbHBIX YPAaBHEHUH U MOKA3aTeNbHBIX HEPABEHCTB
MOKa3aTeabHON (QYHKIIUU KonTtposnbHas pabora Ne 3
Tema 2.9. ConeprkaHue yueOHOro MaTepuaia 4
Jlorapudm gucia. | Jlorapupm uncna. JlecITUUHBIN U HATypaJIbHbIHN JTIorapupMbl
JlecsaTruHbIM
Y HATYPAIBHBIN JTOTaprMbI
Tema 2.10. ConeprkaHue yueOHOro MaTepuaia 6
CsoiicTBa orapupmMon ITpeoOpa3oBaHue BbIpAXKEHUH, COACPIKAIIMX JIOTapU(MBI
Tema 2.11. Copnepkanne ydeOHOro Marepuana 4
Jlorapudmuueckas QyHkuus, | Jlorapudmudeckas GyHKIHs, €€ CBOHCTBA U rpaduK
€€ CBOICTBA
Tema 2.12. Copneprxanue yueOHOro MaTepuaa 10
Jlorapupmunyeckne Jlorapudmudeckue ypaBHEHHS 1 HEPABEHCTBA
ypaBHEHUS U HEPaBEHCTBA
B TOM 4YHCJIe MPAKTHYeCKHe 3aHATHS
[IpakTuueckoe 3ansTe Ne 5 2

Pemenue norapudmuyueckux ypaBHEHUI U HEPABEHCTB
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Tema 2.13.
Jlorapupmsl B mpupose u
TEXHHKE

IpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IEeP:KaHUE (COMepPKaHUe MPUKJIATHOTO
MOLYJIs1)

[Tpumenenue norapupma. Mcrtopus pa3Butus marematuku. Jlorapupmuueckas
cnupanb B mpupone. Ee maremarmueckue cBoiictBa. Mcmonb3oBanue rpaduxos
(GyHKUUH A7 UCCIIEeI0BaHMSI IPOLIECCOB U 3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPU
pELICHUHN 33124 U3 Pa3IMYHbIX 00JacTell HAYKH U PeaIbHOMN KU3HU

B TOM YHCJ/IC NPAKTHYCCKHUEC 3AHATHSA

[IpaxTuyeckoe 3ausTue Ne 6 2
[Ipumenenune gorapu¢ma. Jlorapudmuueckas cnupaas B npupope. Ee
MaTE€MaTU4YeCKUe CBOMCTBA
Tema 2.14. CopepxaHue yaeOHOro MaTrepuana 2
IIpumeHeHue Pemenune norapuMuieckux ypaBHEHHH U HEPABEHCTB
norapu¢pmoB K pemenuro | KonrposnsHas pabora Ne 4
3aj1a4
Pa3jnen 3 IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 20
Tewma 3.1. CopepxaHue yaueOHOro Marepuana 4
IToBropenne mianuMmerpuu. | OCHOBHBIE (QUTYpBI, (GAaKTBl W TeopeMbl IIaHuMeTpuu. OCHOBHBIE TOHSATHUS
OcHOBHBIE IOHATHA | crepeoMeTpur. Touka, TmpsMas, IJIOCKOCTh, mpocTpaHcTBo. llonartue 006
CTEpEOMETPUU AKCHOMAaTHYECKOM TIOCTPOEHUU CTEPEOMETPHM: AKCHOMBI CTEPEOMETPUM U
CJIEJICTBUS U3 HUX
Tema 3.2. Copnepkanne ydeOHOro MaTepuana 6
[Ipsimble U TIOCKOCTH B3anmHOe  pacnosio)keHHEe IpsMBIX B IIPOCTPAHCTBE:  IEPECEKAIOIIHECH,
B IIPOCTPAHCTBE. | MapajuleJbHble W CKpeuuBarouiyecs: mnpsmele. [lapamienbHOCcTh TOpSMBIX U
[TapannenbHOCTE  MPSMBIX, | TUIOCKOCTEM B MPOCTPAHCTBE:  MapajliesibHble MNpsMble B MPOCTPAHCTBE,
psIMON u IIJIOCKOCTH, | MApaJyIeIbHOCTh TPEX MPSIMBIX, MapajUIeIbHOCTh MPSIMOW U IUIOCKOCTU. YTJBI C OK-01, OK-02,
IIJIOCKOCTEN COHANPABJICHHBIMA CTOPOHAMM, YIOJ MEXAYy MPSIMBIMA B IIPOCTPAHCTBE. OK-03, OK-04,
[TapanienbHOCTh MIIOCKOCTEH: MapajiesibHble MII0OCKOCTH, CBOMCTBA MapaliesIbHbIX OK-05, OK-06,
iockocteil. IIpocreifne nmpocTpaHCTBEHHbIE (UIYphl HA IUIOCKOCTH: TETpa’Jp, OK-07
Ky0, mapajuieienunesi, HoCTpOeHUe CeUeHU! IIK 5.5
B TOM 4YHCJIe MPAKTHYEeCKHe 3aHATHS
[IpakTuueckoe 3anstue Ne 7 2
[TapannenbHble, NepIeHIUKYISPHbIE, CKPEIUBAIOIINE TPSMBbIE
Tema 3.3. Copneprkanne y4eOHOro MaTepraa 2
[lepnieH IUKYISIPHOCTD [lepieHAUKYIAPHOCTh MPSMOW U IUIOCKOCTU: NEPIEHIUKYISApPHBIE MpsIMble B
TIPSIMBIX OPOCTPAHCTBE, NpsSMble MapajulelbHble M TEPHEeHIUKYISIpHble K IIOCKOCTH,
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U IUVIOCKOCTEH

INPU3HAK NEPHEHAMKYJISPHOCTH NPSMOM M IUIOCKOCTH,
MEPIECHIMKYIISIPHOMN MIIOCKOCTH

TeopeMa O MpsIMOH

Tema 3.4. Cogneprkanue y4eOHOro MaTepuasa 4
Yrael  MeXAy — HOpAMBIMU | YIIIBI B MPOCTPAHCTBE: YIrOJI MEXKIY MPSAMOW U IJIOCKOCTBIO, JIBYTPAHHBIA Yrod,
U TUIOCKOCTSIMU JUHEHHBIN yron AByrpaHHoro yria. [lepneHaukymsp U HaKJIOHHBIE: PACCTOSIHHE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHs (GUTypHl HA
IUIOCKOCTh. [lepneHauKyasspHOCTh IUIOCKOCTEH: MpU3HAK NEPIEeHIUKYISIPHOCTH
JIBYX IJI0CKOCTEN. Teopema 0 TpEX nepneHIuKyIsipax
Tema 3.5. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUE (COMepPKaHUE MPUKJIATHOTO 2
[Ipsimble U TIIOCKOCTH MOYJIsT)
B ITPAKTHUYECKHX 3a]ja4ax PacrnionoskeHue npsiMbIX U MJIOCKOCTEH B OKpYXKaIoeM Mupe (IpUpoje, UCKYCCTBE,
apXUTEKType, TeXHUKe). PeleHne npakTHKO-OpMeHTHPOBAHHBIX 3314
B TOM 4HcJjie NPAKTHYECKHe 3aHITHUs
[TpakTrueckoe 3austue Ne 8 2
[IpsiMbIe U TIITIOCKOCTH B MPAKTUYECKHX 3a/1a4ax
Tema 3.6. CopepxaHue yaeOHOro MaTrepuana 2
OcHoBHBIE BzaumHoe pacnonoxkeHue mpsMbIX M INIOCKOCTEW B mpocTpaHcTBe. [locTpoenue
MIPOCTPAHCTBEHHbIE PUTYPHI | ceUeHMi
U UX B3auMopacrnojoxenue | KonrponsHas padora Ne 5
Pa3nea 4. KoopanHaThl H BEKTOPBI B IPOCTPAHCTBE 16
Tema 4.1. Copnepkanne ydeOHOro Marepuana 4
Bekropel B mpocTpaHcTBe. | BekTop Ha TUIOCKOCTH M B mpocTpaHcTBe. CIIO)KEHHE W BBIYMTAHUE BEKTOPOB.
JleiicTBUsI ¢ BEKTOpaMH YMHOXeHHEe BEKTOpa Ha yucio. Pa3noxxeHue BekTopa Mo TpEM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IpUMEHEHHEM NPaBUJI JeWCTBUI ¢ BEKTOpaMH
Tema 4.2. Copnepkanne ydeOHOro MaTepuana 6
Koopaunatst B | [IpsamoyronbHas cucremMa KOOpAMHAT B MpocTpaHcTBe. KoopamHaThl BEKTOpA.
npocrpanctee. Ilpocrenmme | [pocreiimme 3amaunm B KOOpIWHATaX. YTON MEXAy BekTopamu. CramspHOe OK-01. OK-02
3a/1auu IPOM3BEJCHUE BEKTOPOB. BbluMcieHHe yrioB Mexay NpSMbIMU U IIOCKOCTSIMH. OK-O3’ OK-0 4'
B KOOpJMHATax KoopnHaTHO-BEKTOPHBI METOJI TPH PEIICHHH T€OMETPHUYECKUX 33124 OK-0 5’ OK-OG,
Tema 4.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coaep:KaHue MPHUKJIATHOTO 4 OI,<-O7 '
[IpakTHKO-OpHUEHTUPOBAHHBIE | MOTYJISA) IIK 5.5
3ajaud  Ha KoopauHaTHOM | KoopiuHaTtHas  IJIOCKOCTh.  BpIuMcieHHEe  pacCcTOsSHUM W IUlomanedl  Ha

IIJIOCKOCTH

KOOPJAMHATHOM IIOCKOCTH. KOJIM4YeCTBEHHBIE PaCUYeThI

B TOM YUCJI€ NPAKTUYCCKHE 3aHATHUSA
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[TpakTuueckoe 3anstue Ne 9 4
KoopannatHas miockocTs. BeryuciieHre pacCcTOsIHUN Ha IJIOCKOCTH.
[IpaxTrueckoe 3anstue Ne 10
Brruncienue momaaeit Ha miockoctu. KonndyecTBeHHbIE pacyeThl
Tema 4.4. Copneprkanue y4eOHOro Marepuasa 2
Pemenne 3a1a4 Ha | KoopanHaTHO-BEKTOPHBIA METOX IIPU PEIICHUM N€OMETPUYECKUX 3anad. PemieHue
KOOpJIUHATBI 3a]a4, CBA3aHHBIX C IPUMEHEHUEM IIPaBMI ACUCTBHH C BEKTOpaMH. 3aJadud
U BEKTOPBI IUIAHUMETPUU U CTEPEOMETPUN U METOBI UX PEIICHUS
Kontposnbnas pabora Ne 6
Pa3ned 5. OcHoBbl TpuronoMerpun. Tpuronomerpudeckue GyHKIUUH 40
Tema 5.1. CopneprxaHue yueOHOro MaTepuaia 4
OCHOBBI TPUTOHOMETPUU CuHyc, KOCMHYC W TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHreHC  4YMCIOBOIO  apryMeHTa.  |pUrOHOMETpUYEcKas  OKPYKHOCTb,
OIpe/iesIEHuEe TPUTOHOMETPUYECKUX (DYHKIIMI YHCIOBOIO apryMeHTa
Tema 5.2. CopneprxaHue yueOHOro MaTepuaia 6
OcHoBHbIE [TpeoOpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKECHUI. OcHoBHbIE
TPUTOHOMETPUYECKHE TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
TOXKJIECTBA
Tema 5.3. Cojepkanue ydeOHOro Marepuana 6
[lepuomnueckne  Gynxumu. | dynknus. [lepuogandeckre GyHKuMU. TpUroHOMETpUuYeckue (QYHKIUH, HX
TpHUroHOMETpHYECKHE CBOIICTBa U TpaduKu OK-01, OK-02,
byHKIMH OK-03, OK-04,
Tema 5.4. Cojepxanue yueOHOro MaTepuana 2 OK-05, OK-06,
[IpeoOpazoBanne rpadukoB | CxkaTue U pacTspKeHUE rpadhUKOB TPUTOHOMETPHUESCKUX (DYHKIIUIL. OK-07
TPUTOHOMETPUYECKUX [Tpeobpa3zoBanne rpa¢uKOB TPUTOHOMETPUUECKUX (PYHKIIHMMA IIK'5.5
byHKIUH
B TOM YHCJIe IPAKTHYeCKHe 3aHATHS
[TpakTunyeckoe 3anstue Ne 11 2
ITpeobpazoBanue rpaduKOB TPUTOHOMETPUUYECKUX PYHKIIMMA
Tema 5.5. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coaep:KaHue MPHUKJIATHOTO 6
Onucanue MO/1YJIfA)
IIPOU3BOJICTBEHHBIX Hcnonb30BaHue CBOWCTB TPUTOHOMETPUYECKHX (YHKIMHA B MPOQecCHOHATBHBIX
IIPOLECCOB € IOMOMLILIO | 331a4yax. Vcnonb3oBanue rpadukoB (QYHKIMM A7 HMCCIEIOBaHUS IPOLIECCOB U

rpaduKoB QyHKIIHIA

SaBHCHMOCTCﬁ, KOTOPBIC BO3HHUKAIOT IPU PCIICHHUUN 3aJad U3 OPYIrux y‘Ie6HBIX
JUCILHMITIIINH U peaﬂBHOﬁ KHU3HHU
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B TOM YHUCJIC MPAKTUYICCKHUEC 3AaHATHA

[IpakTuueckoe 3anarue Ne 12,Ne 13 2
Hcnonb3oBaHue CBOWCTB TPUIOHOMETPUYECKHX (DYHKIMH B HpodeccCHOHATBHBIX
3a/1a4ax
Tema 5.6. Coneprkanue y4eOHOro MaTepuasa 2
OO6patHble Ob6parnbie pynkmuu. OOpaTHble TpUrOHOMETpUueckue ¢GyHKuuu. Mx cBoiicTBa u
TPUTOHOMETPUUYECKHE rpaduku
byHKIIMHU
Tema 5.7. Copnepkanue y4eOHOro MaTepuasa 8
Tpuronomerpuueckue PemieHne TpUroHOMETPUYECKUX YPaBHEHUN
YPaBHCHUS B TOM 4YHCJIe MPAKTHYEeCKHe 3aHATHS
IIpaktuueckoe 3anstue Ne 14,Ne 15 2
PemieHne TpUroHOMETpUYECKUX YPAaBHEHHU
Tema 5.8. Copneprxanue yueOHOro MaTepuaia 4
Tpuronomerpuyeckue [Tpumepsl TPUTOHOMETPUUECKHUE HEpaBEHCTBA. Pemenne MPOCTEUIIINX
HEpPaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YMCJIE C HCIOJIb30BAHUEM CBOMCTB
byHKIMi
Tema 5.9. Copepxkanue ydeOHOro Marepuana 2
Pemenue 3a7a4 | TpuroHoMeTpu4ecKre BbIpayKeHMsl, ypaBHEHUs] U HEPABEHCTBA
TPUTOHOMETPHUHU KonrtposabHas padora Ne 7
Pa3nea 6. IllpousBognas pyHKI UM, ee IPUMeHeHHE 40
Tema 6.1. MonotonHocTh | ConepxaHue yueOHOro MaTepHraa 2
GyHKIUH. OkcTpemyMmsbl | [IpoMEeKYyTKH MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl U MHHUMYMBI (DYHKIIHH.
GbyHKIIH. Touku | HanGonbliee 1 HauMeHbIIee 3HaueHNe (PyHKIIMHM Ha POMEXKYTKE
JKCTpEMyMa
Tema 6.2. IlonsaTue ConeprxaHne yueOHOro MaTepuaia 6 OK-01, OK-02,
0 HempephIBHOCTH GyHKINK | HenpepbiBHbIE yHKIMH. METO HHTEPBAJIOB JIIs PEIICHHS HEPABEHCTB OK-03, OK-04,
Tema 6.3. Cognepskanne yueOHOro MaTepuana 4 OK-05, OK-06,
[TpousBonHas GyHKIUU [IpousBonnas ¢ynkuun. IlpousBonHble >aeMeHTapHBIX (yHKIHA. Dopmyssl OK-07
HAXO0XJICHUS TPOU3BOTHON CYMMBI, MPOU3BECHUS U YACTHOTO IIK'5.5
Tema 6.4. Coneprkanue yueOHOro MaTepuasa 4
I'eomerpuuecknii cMmeIch | ['eomeTpruyeckuil CMBICH TMPOU3BOAHOM (QYHKIMM — YIJIOBOM Ko3(@UIMEeHT
IIPOU3BOTHOM KacaTeJIbHOM K Trpaguky (YHKIMM B TOUYKE. YpaBHEHHE KacaTelbHOH K rpaduky
byHKIUHA
Tema 6.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coep:KaHue MPHUKJIATHOIO 2
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DuU3NYECKH CMBICI | MOAYJIsT)
MIPOU3BOAHOMN Ousnueckuil (MeXxaHUYECKU) CMBICT Npou3BOAHOU. [IpuMeHeHune mnpou3BOJAHON
B npo(eCcCHOHANBHBIX | IS ONPEICICHUS CKOPOCTH MpoIiecca, 3aJaHHoro Gopmysnoit mim rpaduxkom
3ajaaqax B TOM YMCJI€ IPAKTHYECKHE 3AHATHS
[IpakTuueckoe 3anstue Ne 16 2
®uznyeckuil (MEXaHUUYECKUN) CMBICI MNPOM3BOAHONM — MI'HOBEHHAs CKOpPOCTH B
MOMeHT Bpemenn t: V= S'(t)
Tema 6.6. Copneprkanue y4eOHOro MaTepuasa 6
IIpumenenne npousBogHOM | Bo3pacTanue u yObiBaHuWe (YHKIHMH, COOTBETCTBHE BO3pAcTaHUs U yOBIBaHUS
K HCCIeNOBaHUI0 (YHKUUH | QyHKIMK 3HAKY MOPOM3BOAHOW. I[IprMeHEeHHe NPOU3BOMHON K HCCICIOBAHUIO
Ha MOHOTOHHOCTb 1 | (yHKIMN HA MOHOTOHHOCTb U 9KCTPEMYMBI.
HKCTPEMYMBI
Tewma 6.7. Coneprkanue y4eOHOro Marepuana 6
Hccnenosanue (GyHKIMI | AnropuT™  HCcieoBaHus (QYHKIMA M TOCTPOEHHs ee TpaduKa ¢ MOMOIIBIO
U TIOCTPOEHHUE TpaduKOB npou3BoHON. [locTpoenue rpadukoB MHOIOWIEHOB C MCIOJIb30BAaHUEM amrmapara
MaTeMaTUYeCKOro aHanu3a. Victopust pa3BUTHS MAaTEMaTUYECKOrO aHAIN3a
Tema 6.8. CopepxaHue yaueOHOro MaTrepuana 2
HauGonbiiee n HaumeHsllee | HaxoxaeHne HanOOJBIIEr0 W HAaWMEHBIIErO 3HAYEHWs (YHKIMH Ha OTPE3Ke.
3HayeHuss  QyHKUMM  Ha | [I[puMeHEHHE POU3BOMHOM JUTS HAXOXKICHHS HAMIYYIIETO PEIICHHS B TPUKIIATHBIX
OTpe3Ke 3ajadax, s ONpeAeTeHMs CKOpPOCTH IIpolecca, 3aJaHHOro (GopMysnol wuiu
rpaduxkom
Tema 6.9. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coaep:KaHNe MPHUKJIATHOTO 6
HaxoxzeHne onTuManabHOTO | MOYJIst)
pesyaprata ¢ noMouueko | [Tpuknaanele 3aay, B TOM YHUCIE COLMAIbHO-PKOHOMHYECKOTO U (PU3UUECKOTrOo
IIPOU3BOTHOM B | XapakTepa, UX pelIeHNe CpeCTBAMU MaTeMaTHUYECKOI0 aHaINu3a
MPAKTUYECKHX 3a/1a4ax
B TOM YHCJIe IPAKTHYeCKHe 3aHATHS
[TpakTueckoe 3ansaTue Ne 17, Ne 18 2
HaxoxneHue ONTUMaabHOTO  pe3ylbTaTa C  IOMOIIbIO  TPOU3BOAHONH B
NPAaKTUYECKHX 3a/1a4ax
Tema 6.10. Pemenne 3amau. | Comeprkanue ydeOHOro MaTepuana 2
IIponsBonHas ¢yukuuy, | Tuddepenuposanne  pynkuumit. HMccnemoBanue  (QyHKIMHA € [TOMOIIBIO
€€ MPUMEHEHHNE npon3BoHON. Hanbonpiiee 1 HanMeHblnee 3HaYeHHS QYHKITUN
KonrtposbHas pabora Ne 8
Pa3nes 7. MHOrOrpaHHHMKH M TeJia BpallleHUus! 46 OK-01, OK-02,
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Tema 7.1. Copneprkanne ydeOHOro MaTepraa

MHOI‘OFpaHHI/IKI/I ITonsarue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOTOTpPaHHHKA, BBIITYKIIBIC H
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKAa MHOTOIPaHHUKA

Tema 7.2. CopepxaHne yaeOHOT0o Marepuaa

[Tpu3zma. IIpamas | [Ipu3ma: n-yronpHas npu3Ma; IpaHd U OCHOBAHHS MPU3MBIL; MpsiMas U HAKIOHHAsS

" IpaBUJIbHAA MMPU3MBbIL

npu3Mbl, OOKOBasi ¥ TIOJHAS [OBEPXHOCTh MPHU3MbL. DJIEMEHTBI IPHU3MBL.
[TpaBuiibHas nmpu3ma

Tema 7.3.
[Tapamnenenunen, Kyo

Conepkanue yaeOHOro MaTepraia

[Mapannenenunen, NpsSMOYTOJbHBIM Mapaienenunen u ero cBoiictBa. Kyo.
Ceuenue Ky0a, mapajienenumneaa

Tema 7.4. Copeprxkanue ydeOHOro Marepuana

[Mupamuna. IIpaBwibHas | [lupamuaa: n-yroipHas NUpamMuaa, 'paHd U OCHOBAHUE MUPaMHIbI; OOKOBas U
nupamua. VYceuennas | momHas MOBEPXHOCTh MUPAMHUJIBL, TPABIIIbHAS M YCEUEHHAS MUPaMUAa. DIEMEHTHI
nupamua nupaMuibl. BerancneHnmne 3JeMeHTOB MHOTOTPAaHHUKOB: pé0pa, AMaroHalu, yrisl
Tema 7.5. Copneprkanue ydeOHOro Marepuana

BbokoBas u nonHas | [Inomans OOKOBOM MOBEPXHOCTH W TIOJHOW MOBEPXHOCTH MPSMOM MPHU3MBI,
IMOBEPXHOCTh IIPU3MBI, | TIJIOIIA b OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOii npu3mbl. [1nomans
MTUPAMHU/TBI OOKOBOM TIOBEPXHOCTH M TOBEPXHOCTH IMPABWJIBHOM NHpPaMUIbI, Teopema o

TIOIAAM OOKOBOM MOBEPXHOCTH YCEUEHHOW MHPAMHUIBI
Tema 7.6. ConeprkaHue yueOHOro MaTepuaia

JIBr>keHue B MPOCTPAHCTBE.
CummeTpus B IpOCTPaHCTBE

JIBuxenne B  npocTpaHcTBe. CHMMETpuss B  INPOCTPAHCTBE: CHUMMETPHUS
OTHOCHUTEJIBHO TOYKH, NMPSMOM, IJIIOCKOCTH. DJIEMEHTHl CUMMETPUU B IUPaMUIAX,
napauIeIenune1ax

Tema 7.7. Copnepkanne ydeOHOro MaTepuana

IIpaBuibHBIE [TonsiThe mNpaBUIBHOIO MHOTOTPAaHHHUKA; IpaBWIbHAs MpPU3Ma W IPaBHIIbHAS

MHOTOTpaHHUKH, UX | mMpamMuja; NpaBUIIbHAs TPEyroybHas MUpaMua U MPaBWIBHBIM TeTpa’np; KyO.

CBOICTBa ITpencraBneHne 0 MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’ap, AOJAEKAdAP U UKOCABP.
JIBukeHne B TNPOCTpPaHCTBE.  OJIEMEHTbl CUMMETPUHM B IPABHIbHBIX
MHOTOTpaHHHUKaX

Tema 7.8. Cummerpus B | [IpodeccnoHa/ILHO OPHEHTHPOBAHHOE CO/Iep:KaHNe (CoAepKaHUue MPUKIATHOTO

npodeccuu. CeueHus | moayJis)

MHOTOTPaHHUKOB CummMeTpuss B TMpHUPOJAE, AapXUTEKType, TEeXHHUKEe, B ObITY, B MNPOPECcCHH.

B npodeccHoHanbHbIX | Mcronb30BaHue [BMKEHHH B MPOCTPAHCTBE MPU PEIICHUH MPOHECCHOHAIBHBIX

3a7a4ax 3amady. Ceuenus npusmbl U nupamuisl. [locTpoeHHMe cedeHnid MHOIOTPaHHUKOB,

HCIIOJIB3YSL MCETOA CJICHOB. BrinmonnHeHHe BBIHOCHBIX IIIOCKHX qepTen(eI?I n3

OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK 5.5
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PUCYHKOB IIPOCTHIX 00BEMHBIX (puUryp (BUI CBEpPXY, COOKY,CHU3Y)

B TOM YHUCJIC NPAKTHYCCKUEC 3AHATHSA

ITpakTuueckoe 3ausatue Ne 19, No 20
CummeTpus B npodeccun

Tema 7.9. Copneprkanue y4eOHOro Matepuasa

Munuuap, ero | [lunuuapuueckas MOBEPXHOCTh, 00pa3ymooIlye HUINHIPUUECKON MOBEPXHOCTH, OCh

COCTABJISIFOLIHE. CedeHune | MUIMHAPHYECKONW TOBEPXHOCTU. [lMiamHIp: ocHOBaHHMS W OOKOBasl MOBEPXHOCTb,

LWIMHIpA oOpasyiomias M OCh; IUIOMAAb OOKOBOM M TOJHON moBepxHOCTH. M300paxkeHue
HWIMHJpa Ha TiockocTH. Pa3Béprka nunuuapa. CedeHus nuianHipa (IIOCKOCTHIO,
napajuieIbHON WK NEePHEeHANKYISIPHON OCH LIMJIMH]IPA)

Tewma 7.10. CopepxaHue yaeOHOro MaTrepuana

Konyc, ero cocrasmsromue.
Ceuenue kKoHyca

Konnueckas moBepxHOCTh, 00pa3yrolie KOHUUYECKOW MOBEPXHOCTH, OCh U BEPLIMHA
KOHMYecKkol mnoBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, Oo0Opasyrolias U OCh;
1011131 OOKOBOM U MOJHOM MOBEPXHOCTU

Tema 7.11.
VYceueHHblil koHyc. CedeHue
YCEUEHHOTI'0 KOHYCa

Copepxkanue ydeOHOro Marepuana

VYceu€HHBII KOHYC: 00pa3ylolue U BHICOTA; OCHOBAHUS M OOKOBasi MOBEPXHOCTbD.
M3obOpaxenue koHyca Ha IUIOCKOCTH. Pa3éprka konyca. CedeHHs KOHYca
(MIOCKOCThIO, TapauIeTIbHOM OCHOBAaHUIO, M IUIOCKOCTBIO, MPOXOAAIIEH uepes
BEPILUHY)

Tema 7.12.
[ap u chepa, ux ceuenus

CopepxaHue yaeOHOTo MaTepuana

Cdepa u mrap: ueHTp, paguyc, AHaMeTp; TUIOMAAb TIOBEPXHOCTH cdephl. B3aumuoe
pacrionoxkeHue cheppl W IIIOCKOCTH; KacaTelbHass IJIOCKOCTh K  cdepe.
M3obpaxenue chepsl, mapa Ha mirockocTu. CeueHus mapa

Tema 7.13.

Ilonsatne 00 o0O0BEeMe Tena.
OO0beMbl MHOTOTPAaHHUKOB W
TEJ BPAIICHHUS

CopepxaHue yaeOHOro MaTepuana

[Tonsitue 06 o0bEéMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. OO0bEM MHpPaMUIBL,
MPU3MBI IWIHHAPA, KoHyca. O0BEM 11apa U miomaas chepol

Tema 7.14.
O0BeMBI u TIOIIA A
MOBEPXHOCTEN TOJOOHBIX TEI

Cogepxanne yaeOHOTO MaTepHana

[Tono6usle Tena B mpoctpaHcTBe. COOTHOLIEHUSI MEXY TUIOIIAIIMU TOBEPXHOCTEN
1 00BEMaMu MOAOOHBIX TET

Tema 7.15.

Conepxanue yq4eOHOro MaTeprasa

Kom6unanmu MHororpaHHuK, onucaHHbi okoyno chepsl. Cdepa, BOUCaHHAs B MHOTOTPAHHUK
MHOT'OIrpaHHUKOB n TCJI | UJIX B TECIIO BpalcHus. MHOFOFpaHHI/IK, BIIMCAHHEIA B TEJIO BpaliCHUA

BpaleHus

Tema 7.16. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IeP:KaHue (Coep:KaHue MPUKJIATHOTO
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KomOunamun
TCOMETPUUYECKUX Tl  Ha
MIPAKTUKE

MO/1YJIfA)

Hcnonp30Banne KOMOMHAIIMIT MHOTOTPAHHUKOB M TeJl BPAILCHUS Ha MPAKTHKE

B TOM YHUCJIC NPAKTHYCCKUEC 3AHATHSA

[Ipaktuueckoe 3anstue Ne 21 4
[Inomany noBEpXHOCTEN! MHOTOIPAHHUKOB U TEJI BPALCHUS
[TpakTrueckoe 3ansaTue Ne 22
O0beMbl MHOIOI'PaHHUKOB U TeJl BpallleHUs
Tema 7.17. Pemenne 3amau. | Comepikanue ydeOHOro Marepuasia 2
Muororpanuuky M Tena | Beruncnenne  BenuuyuH  (AUMHA,  yroi, o00BEM, IUIOMAAb  [TOBEPXHOCTH)
BpallleHUs reoMeTpUUECKUX GUTYp, UCIIONB3YS H3yUEHHBIE (OPMYIIBI M METOBI
Konrponbnas padora Ne 9
Pasnean 8. [lepBooOpa3nasi pyHKUMHU, ee IPUMEHEHHE 16
Tema 8.1. Copepxkanue ydeOHOro Marepuana 4
[TepBoobpasnas pyHKUIHUN [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
Tema 8.2. [Tnomans | Conepikanue yueOHOTO MaTepuaia 6
KPUBOJMHENHONW  Tpaneuuu. | MHTerpan, ero reoMmeTpu4eckuii U GU3MUecKuii CMbICI. Bprancienne nHTerpaia 1mo
®opmyna HeroTona — | dopmyne Herotona-Jleitonuia
JleiiOHmia
Tema 8.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (COaep:KaHNe MPUKJIATHOTO 4
OmnpeneneHHbIi VHTErpAI | MOAYJIA)
B npodeccuoHanbHOM | PemieHune 3a1au Ha MPUMEHEHNE WHTErpalia Ul BEIYUCICHHsT (GU3NUECKUX BEIUYUH OK-01, OK-02,
NESITENLHOCTH U JKU3HU U Iomaaen OK-03, OK-04,
B TOM YHCJIe PAKTHYEeCKHE 3aAHATHS OK-05, OK-06,
[TpakTiueckoe 3ausTue No 23 2 OK-07
OnpeneneHHblil HHTETpaJl P PEIISHUH MPUKIIAIHBIX 33134 IIK 5.5
Tema 8.4. Pemenue 3anau | ConepxaHue yueOHOro MaTepuaa 2
Ha HaxoxzeHue | [leppooOpasHas u MHTErpal
nepBooOpa3Hoit Konrtponbnas padora Ne 10
U €€ IPUMEHECHHE
Pazgen 9. Teopusi BeposiTHOCTEl M CTATHCTHKA 34
Tema 9.1. CopepxaHue y9eOHOro Marepuaa 2
[IpencraBnenue naHHbIX | [IpeacraBiaeHne JaHHBIX ¢ momomiblo  Tabmuun u guarpamm.  Cpensee

" onucaTtciibHasA CTaTUCTUKaA

apI/I(bMeTI/IIIeCKoe, MEIHuaHa, HauOoJbIlIee W HaWMEHBIICE 3Ha4YCHUA, pasMax,
AUCTICPCHUA, CTAHAAPTHOC OTKIIOHCHUC YU CIIOBBIX H360p0B
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Tema 9.2.
Cocrasienne Ta0IUL]
Y IMarpaMM Ha IPaKTHKE

IpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IEeP:KaHUE (COMepPKaHUe MPUKJIATHOTO
MOLYJIs1)

[TepBuunas 06paboTKa CTATUCTHUECKUX NaHHBIX. [ paduyeckoe MX MpeacTaBiIeHUE.
HaxoxneHnne cpeqHHX XapaKTepHCTUK, HaOIrolaeMblX JaHHBIX. l[IpuMeneHue
CTaTHUCTUYECKUX METOJOB JJIs peieHus: npodecCHOHaIbHBIX 3a/1a4

B TOM YHUCJIC NPAKTHYCCKUEC 3AHATHSA

[IpakTuueckoe 3anstue Ne 24
CocrapyieHre TabJIUI] ¥ TUarpamMM Mpy PeIICHUH MPUKIIATHBIX 3a/1a4

Tema 9.3.
Omnepanuu Hajx COOBITHUSMU,
HaJl BEPOSTHOCTSIMHU.

YcnoBHas BEPOSITHOCTD

Copepxanne yaueOHOro Marepuana

CinydaifHple SKCHEPUMEHTHI (OMBITHI) M Ciy4ailHble COOBITHS. DJIEMEHTAapHbIE
coObiTust (ucxonsl). BeposTHOCTh ciydaiiHOro coObiTHs. bnm3zocTes 4acToThl U
BEPOSTHOCTH cOOBITHM. Clly4ailHbIe OMBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
coObITHsAMH. BeposTHOCTH  COOBITMH B OmBITaX C  PaBHOBO3MOXKHBIMHU
JJIEMEHTapHBIMU  coObITHsIME.  Omepaniui  Haj — COOBITHSIMH:  TIEPECEUYCHHE,
o0beMHEHNEe, TPOTHBOIIOIOXKHbBIE CcOObITUSA. Jluarpammer Diinepa. Dopmyna
CJIO)KEHUSI BEPOSTHOCTEH. YCIOBHASI BEPOSITHOCThb. YMHOXKEHHUE BEPOATHOCTEM.
epeso ciryyaiiHOro skcniepuMenTa. Popmyiia MOJHOW BEpOSATHOCTU. HezaBucumelie
CcOOBITHS

Tema 9.4.
DneMeHThl KOMOUHATOPUKH

Copepkanue ydeOHOro Marepuana

KomOunatopHoe mnpaBuiao ymHoxeHus. IlepectanoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronbauk Ilackans. @opmyna 6uHoma HeroTona

Tema 9.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKAHUE (CONepKaHNe MPUKJIATHOTO
BepositHOCTB MO/1YJIfA)

B npodeccHOHaNbHBIX | BhIuncaeHne BEpOSTHOCTEH ¢ UCIOIb30BaHUEeM (Gopmyn komOuHatopuku. OleHka
3amadax BEPOSTHOCTH  COOBITHS B  TPO(PECCHOHATBHOM  JeATeNbHOCTH.  PemieHue
npodecCHOHATIBHBIX 33J]a4 Ha BEPOSITHOCTh COOBITHS

B TOM 4HcJIe MPAKTHYECKHE 3aHATHSA

[TpakTryeckoe 3anstue Ne 25

BeposTHOCTH B MpO(heCCHOHABHBIX 3a/1a4ax
Tema 9.6. Coneprkanue yueOHOro MaTepuasa

Cepun  mocliie10BaTeNbHBIX
HUCIIBITAaHUN

bunapHblif ciydailHBI ONBIT (MCIBITAaHUE), ycHexX M Heynada. HesaBucumble
ucneiTanus. Cepusi He3aBUCHMBIX HCIBITAaHUH a0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITaHUN bepHyium

Tema 9.7.
CryvaiiHbie BEITUYHAHBI

Copnepkanne ydeOHOTo MaTeprana

CHy‘laﬁHaﬂ BCIIMYHHA. Pacnpe;[eneHHe Bep0ﬂTHOCTCﬁ. I[I/Ial“paMMa pacnpeaciiCHu.
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U pacripeieneHusl.
Maremaruueckoe OXUAaHUE
CIIy4aiiHOM BEJTUYUHBI

[Ipumepsl pacnpeseneHuid, B TOM 4YHCIE, T€OMETpUYECKOe U OMHOMHAIBHOE.
UucnoBble XapaKTEpUCTUKHU CIy4yalHBIX BEJIIMYMH: MaTEMaTHYECKOE OXHUIaHUE,
JUCIIepCUsl U CTaHAApTHOE OTKJIOHeHHue. [IpumMepsl MpUMEHEHHUsS MaTeMaTHYeCKOro
OXKMJIaHMs, B TOM YHUCJE B 3a/ladyax M3 MOBCEIHEBHOM XU3HH. MareMaTruyeckoe
OXXpJaHue OMHApHOM ciyyallHOM BeTWYMHBI. MaTeMaTH4ecKoe OKUIAHHE CYMMBbI
CIy4alHBIX BeJIMYMH. MareMaTuueckoe OXUAaHUE U JUCIEPCHS T€OMETPUUYECKOTO
1 OMHOMHUAJIBHOTO pacIpe/ielIeHHi

Tema 9.8. CopepxaHne yaeOHOT0o MaTrepuaa 4
3akoH  OoNbIIMX  4YMceN | 3aKOH OONBIIMX YHCEN U €ro pojb B Hayke, MPHpoAe U olOuiecTBe. BriOopoyHbIi
HenpepeiBable  citydaiiHble | MeToa ucciieoBaHui. [IpuMepbl HENMpepBhIBHBIX CIyYalHBIX BeIHYMH. DYHKIUSA
BEJIMYMHBI (Paclpeeienns). | INIOTHOCTH paclpe/ielieHusi. PaBHOMEpPHOE pacHpelelieHHe H ero CBOICTBa.
Hopmanenoe pacnpenenenue | IloHsTHE 0 HOPMAIBHOM paclpeaeICHIUH
Tema 9.9. Pemenue 3amau | Conepkanue ydeOHOTO MaTepuaa 2
KOMOMHATOPUKHU, CTATUCTUKH | DiieMeHThl KOMOWHATOpUKH. COOBITHE, BEPOSITHOCTH COObITHS. ClOXeHHE U
U TEOPUU BEPOSITHOCTEH YMHOXKEHUE BEpOSATHOCTEH
Konrtponsnas padora Ne 11
IIpodeccnonanbHO OpMEHTHPOBAHHOE COJleP:KAHME 46
BapuaTuBHBII NPUKJIATHON MOYJ/Ib
Pazgen 10. MaTeMaTH4YeCKHii IPAKTHKYM 46
Tema 10.1. ConeprkaHue yueOHOro MaTepuaia 10
Martpusl 1 onpeneauTent CrniocoObl perieHust cucTeM JMHEWHbIX ypaBHeHUU. [lonsTus: marpuna 2x2 u 3x3,
ornpenenuTens Marpuubl. Meron aycca pemieHus cucTeM JMHEWHBIX YpaBHEHUIL.
Pemenne npukinagaeix 3a1a4. [lpumenenne marpui B ”HPOPMATHKE
Tema 10.2. ConeprkaHue yueOHOro MaTepuaia 8
DeMeHTHI BeKTOpHOM | KommmanapHbsle BekTOphl. PasnokeHWe BeKTOpa IO TpPeM HEKOMIUIAHAPHBIM
anreOpbl BEKTOpPAM. YpaBHEHHE IUIOCKOCTH. ['€OMETpHUYECKHI CMBICI ONpPEENNTENs 2X2.
Pemnienne npukiagHpIX 33124
Tema 10.3. ConeprkaHue yueOHOro MaTepuasa 8
KomriekcHeie yncna [Tonsitne komriuiekcHoro yucia. ComnpskeHHbIE KOMIUIEKCHBIE YMCIa, MOAYNb U
apryMeHT KOMIUIeKCHOro uyucina. @dopma 3amucu  KOMILJIEKCHOTO — 4Hcia
(reomeTpuyeckas, TpPUTOHOMETpUUYECKas, anreOpamdeckas). Apudmernueckne
JISMCTBUS C KOMIUIEKCHBIMHU YHCIIAMHU
B TOM 4YHCJIe MPAKTHYEeCKHE 3aHATHS
[Mpaktudeckoe 3ansTue Ne 26, Ne 27 2

Brimonnenue pacuycToB € MNOMOHIBIO KOMIUICKCHBIX YHCCII. Hcnons3oBaHue
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KOMIIJICKCHBIX YHUCECII B HpO(beCCI/IOHaJ'II)HI)IX 3agadax

Tema 10.4. CopepxaHne yaeOHOr0o Marepuaa 6
I'padmr [Tonsitue rpada. Ces3HbIM rpad, aepeBo, IUKI rpad Ha IJIOCKOCTH. Pemenue
NpUKIaaHbIX 3a1a4. [Ipumenenne rpada B nunpopmaTuke
Tema 10.5. Copneprkanue y4eOHOro Matepuasa 6
3anauu mMareMaTuueckol | Bapumaunonnsiii psin.  [lomuron wacror u  rucrorpamma. CTaTUCTHUYECKHE
CTaTUCTUKH XapaKTEPUCTHUKU psiJia HAOII0JaeMbIX TaHHBIX
Tema 10.6. Copneprkanue y4eOHOro Marepuasa 6
Jlornueckue onepanuu | Jlornueckue onepauuu. I[Ipumenenue nuarpamm Oiliepa—Benna ans peuieHue
C MHOKECTBaMH TEOPETUKO-MHOXKECTBEHHBIX 3a/lad Mpo(ecCHOHATbHOM HampaBlIEHHOCTH, 3ajad
UHPOPMATUKA M JPYruX Yy4YeOHBIX IUCHMIUIMH W JUIS ONHCAHHS pPealbHBIX
MPOIIECCOB U SBICHUN
B TOM 4YHCJle MPAKTHYEeCKHe 3aHATHS
[TpakTueckoe 3austue Ne 28 2
Omnepanyst ¢ MHOKecTBaMH. Perienne npukiagHpIx 3a1a4q
Tema 10.7. CopepxaHue yaueOHOro Marepuana 2
Pemenune 3ana4 | [I[puMeHeHne W3yYEHHBIX MaTeMaTHYeCKUX (aKTOB K pEHICHUIO 3a7ad U3
MaTeMaTH4eCKOro pa3aNyYHbIX 00JacTel HAyKH U pealIbHOM JKU3HH
MPaKTHKyMa KonTponpHast padora Ne 12
Koncyabranumn 2
IIpome:xxyTo4yHasi aTTrecTanus B GopMe JK3aMeHa 6
Bcero: 340
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3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. TpeOboBaHusi K MUHMMAJbHOMY MATEPHAJIbLHO-TEXHNYECKOMY 00eCIedeHUI0
Peanuzanusi mporpaMmbl JUCHUIUIMHBI TpeOyeT HaMMYMS Y4eOHOTO KaOWHeTa
MaTeMaTHKH, ocHameHHOro B coorBeTcTBud ¢ I10I1 CIIO.

3.2. UndopManmonHoe odecnevyeHne o0yueHmst

Jist  peanmm3anuu mporpaMmbl  OmOnIMoTeuHBI  QoHI  oOpa3oBaTEIHLHOM
OpraHW3alMA JIOJDKEH WMETh TeYaTHBbIC W/WIU DIICKTPOHHBIE 00pa30BaTEIbHBIC U
nH()OpPMAITMOHHBIE  PECYpChl,  PEKOMEHIIOBAaHHBIE  JUIsI  WCIIONB30BAaHUA B
o0pa30BaTeNpHOM IpoILIecce, He CTapIle MATH JIET C MOMEHTA U3/IaHus.
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4. KOHTpOJIb ¥ OLIeHKA pe3yJ1bTATOB 0CBOCHH 0011e00pa3oBaTeIbHOM

KonTtpoJbu

JTUCIHHUILINHBI

OII€CHKA PE3YIILTATOB OCBOCHUA

00111e00pa3oBaTeIbHOM

JTUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 MUCHUIUIMHAPHBIC Pe3yIbTaThl, HAIIPaBJICHHBIC HA
dbopmupoBaHre 00MKX M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3iesiaM U TeMaMm
coJiepKaHusl yueOHOTO MaTepHala.

Oo0mas/ Tun oneHoYHbIX
npodeccuoHaJIbHAasI Paznen/Tema MepONnpUSITUS
KOMIIeTeH Ul
OK 01. Beibupats P 1, Temsr 1.1-1.7 TecTupoBanue
CTIOCOOBI PEIICHUS P 2, Temsr 2.1-2.14 YcTHBIN onpoc
3a1a4 P.3, Temnr 3.1-3.6 Maremaruueckuii
npoeCCHOHATBLHON P 4, Tems1 4.1-4.4. JUKTaHT
eI TeIbHOCTH P 5, Temsr 5.1-5.9 NunuBunyanbHas
MIPUMEHUTEITEHO P 6, Tems! 6.1, -6.10 CaMOCTOSATEIbLHAS
K pa3JIMYHbIM P 7, Temsr 7.1-7.17 pabora
KOHTEKCTaM P 8, Temnr 8.1-8.4 [IpencraBnenue
P9, Temst 9.1-9.9 pe3yNabTaToOB
P 10, Temsr 10.1-10.7 PAKTUYECKUX
pabor
3aiuTa TBOPUYECKUX
pabor
3amura
WHIUBUIYaIbHBIX
IIPOEKTOB
KoHnTponbHas
pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3a7laHUN
OK 02. Mcnons3oBaTh P 1, Tems! 1.1-1.7 TecTtupoBanue
coBpeMeHHbIe cpeactBa | P 2, Temsr 2.1-2.14 YcTHBIN onpoc
MMOMCKa, aHaJIu3a U P.3, Temsr 3.1-3.6 MareMaTH4eCKUM
HUHTEpIpeTauu P 4, Temnr 4.1-4.4. JUKTAHT
nHpopmanuu, u P 5, Temsr 5.1-5.9 NunuBunyanbHas
MH(pOPMaIOHHbIE P 6, Temsr 6.1, -6.10 CaMOCTOSITENIbHAS
TEXHOJIOTUH JJISI P 7, Temst 7.1-7.17 pabora
BBITIOJIHEHUS 3a/1a4 P 8, Temnr 8.1-8.4 [IpencraBnenue
npodecCHOHATEHON P9, Temsr 9.1-9.9 pe3yabTaTOB
JESTEIBHOCTH P 10, Temsr 10.1-10.7 IIPAKTHYECKHUX
pabort
3ammuTa TBOPUECKUX
pabort
3amura
WHIMBUIYaTbHBIX
IPOEKTOB
KonTponbHas
pabota
Brinonnenune
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JK3aMEHAIIMOHHEIX
3aJITaHUN

OK 03. IlmanupoBatb u | P 1, Temsr 1.1-1.7 TecTupoBanue
peanu30BbIBaTh P 2, Temsr 2.1-2.14 VYeTHBII onpoc
COOCTBEHHOE P.3, Temsr 3.1-3.6 MaTteMaTH4YeCKHI
npogeccuoHaTBHOE U P 4, Tems1 4.1-4.4. JUKTaHT
JINYHOCTHOE Pa3BUTHE, P 5, Temsr 5.1-5.9 NunuBunyanbHas
npeanpuHumarensekyio | P 6, Temsr 6.1, -6.10 CaMOCTOSITENIbHAS
NEATEIIHHOCTD B P 7, Temsr 7.1-7.17 paborta
npogeccuoOHaTbHON P 8, Temsr 8.1-8.4 [IpencraBnenue
cdepe, UCTIOJIB30BaTh P9, Temsr 9.1-9.9 pe3yIbTaToOB
3Hanus no ¢unancooit | P 10, Temsr 10.1-10.7 IPAKTUYECKUX
IrPaMOTHOCTH B pabor
Pa3IMYHBIX KU3HESHHBIX 3amuTa TBOPYECKHUX
CUTYaIUsIX paboT
3amura
WHIUBHUIYaJIbHBIX
MIPOEKTOB
KonTponbHas
pabora
Brimonxnenue
9K3aMCHAIIMOHHBIX
3aJIaHUN
OK 04. DddexTuBHO P 1, Tems: 1.1-1.7 TectupoBanue
B3aUMOJEUCTBOBATH U P2, Temsr 2.1-2.14 VYcTHBIN onpoc
paborath B koyutekTuBe | P.3, Temsr 3.1-3.6 Marematuueckuit
1 KOMaHe P 4, Temnr 4.1-4.4. JUKTAHT
P 5, Temsr 5.1-5.9 NuauBunyanbHas
P 6, Tems! 6.1, -6.10 CaMOCTOSATEIbHAS
P 7, Temst 7.1-7.17 paborta
P 8, Temnr 8.1-8.4 [IpencraBnenue
P9, Temsr 9.1-9.9 pe3yJIbTaToB
P 10, Temsr 10.1-10.7 IIPAKTUYECKHUX
pabort
3amuTa TBOPUYECKHUX
pabort
3amura
WHIMBUIYATBHBIX
MPOEKTOB
KontponbHas
pabota
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
OK 05. OcymectBusars | P 1, Temsr 1.1-1.7 TectupoBanue
yCTHYIO 1 TucbMeHHy0 | P 2, Temsr 2.1-2.14 VYeTHbII onpoc
KOMMYHUKAIHIO Ha P.3, Temsr 3.1-3.6 MaremaTuueckui
rOCyJIapCTBEHHOM P 4, Temsr 4.1-4.4. JIUKTaHT
s13pIKe Poccuiickoit P 5, Temsr 5.1-5.9 NunuBunyanbHas
denepanuu ¢ yaeToMm P 6, Temn! 6.1, -6.10 CaMOCTOSITEIbHAS
ocoOeHHOCTeH P 7, Temsr 7.1-7.17 pabota
COIIMAJIBHOTO U P 8, Temrur 8.1-8.4 [IpencraBienne
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KYJIbTYPHOTO P9, Temsr 9.1-9.9 pe3yIbTaToOB
KOHTEKCTa P 10, Temsr 10.1-10.7 IIPaKTUYECKUX
pabort
3aiuTa TBOPUYECKUX
pabor
3amura
WHIUBHUIYaJIbHBIX
IIPOEKTOB
KonTtponbHas
paborta
Brinonnenue
IK3aMEHAIMOHHBIX
3aJaHuN
OK 06. IIposBasaTh P 1, Tems! 1.1-1.7 TecTtupoBanue
IPaKIaHCKO- P 2, Temsr 2.1-2.14 VYcTHBIN onpoc
MaTPpUOTUYECKYIO P.3, Temnr 3.1-3.6 Maremaruueckuit
MO3HUIIHIO, P 4, Temnr 4.1-4.4. JIUKTAHT
JIEMOHCTPUPOBATH P 5, Temsr 5.1-5.9 NuauBunyanbHas
oco3HanHoe noseaenue | P 6, Temsr 6.1, -6.10 CaMOCTOSITeNIbHAS
Ha OCHOBE P 7, Temst 7.1-7.17 pabora
TPaJIUIIMOHHBIX P 8, Temnr 8.1-8.4 [IpencraBnenue
00IIIeYeTIOBEYECKIX P9, Temsr 9.1-9.9 pe3yabTaToOB
LIEHHOCTEH, B TOM P 10, Temsr 10.1-10.7 MIPAKTUYECKHUX
YHCJIE C YIETOM pabor
rapMOHH3AIUU 3aiuTa TBOPUYECKUX
MEXHaIlMOHAJIBHBIX U pabort
MEXPETUTHO3HBIX 3amuTa
OTHOIIICHHI, WHIMBUTyaJIbHBIX
MIPUMEHSTh CTaHIAPTHI MPOEKTOB
AHTHKOPPYIITHOHHOTO KoHnTponsHas
MOBE/ICHUS paboTa
Brinosinenue
9K3aMEHAIIMOHHBIX
3aJaHuN
OK 07. CopetictBoBats | P 1, Temsr 1.1-1.7 TectupoBanue
COXPAaHEHHUIO P 2, Temsr 2.1-2.14 YcTHBIN onpoc
OKpY>Karolleu cpebl, P.3, Tems1 3.1-3.6 MaremaTuueckui
pecypcocOepeKeHHIO, P 4, Temsr 4.1-4.4. JUKTaHT
MIPUMEHSITh 3HAHUSI 00 P 5, Temsr 5.1-5.9 NnnuBuayanbHas
H3MEHEHUU KIUMaTa, P 6, Tems! 6.1, -6.10 CaMOCTOATEbLHAS
ITPUHLIMIIBI P 7, Temsr 7.1-7.17 pabota
OepexKIIMBOTO P 8, Temsr 8.1-8.4 [IpencraBnenue
IIPOU3BOJCTBA, P9, Temsr 9.1-9.9 pe3yabTaToB
s pexTuBHO P 10, Temsr 10.1-10.7 MPAKTUYECKUX
JIeiCTBOBATH B pabot
YpE3BBIYANHBIX 3ammnTa TBOPYECKUX
CUTYaIUAX pabot
3amura
WHIVBUIYaIbHBIX
MIPOEKTOB
KoHnTponbsHas
paborta
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Brimosnenue

IK3aMEHAIMOHHBIX
3alaHUuN
[IK 5.5 OcymiecTBisTh P 1, Tems! 1.1-1.7 TectupoBanue
MarepraIbHO- P 2, Temsr 2.1-2.14 VYcTHBIN onpoc
TeXHHUYECKOe P.3, Temsr 3.1-3.6 MaremaTruueckuit
obGecreyenne pabounx P 4, Temr1 4.1-4.4. IIUKTAHT
MECT TPH BHINOMHEHHH P 5, Temsr 5.1-5.9 NupuBunyanbHas
paGOT 110 TEXHHIECKOMY P 6, Temn! 6.1, -6.10 CaMOCTOATENbHAS
0BTy KHBAHHIO P 7, Temsr 7.1-7.17 pabora
’ P 8, Temrur 8.1-8.4 [IpencraBienue
PEMOHTY 1 P9, Temsr 9.1-9.9 pe3yJIbTaToB
Mg;[epHmauHH P 10, Temsr 10.1-10.7 MIPAKTUYECKHUX
00BEKTOB pabor
JKEJIE3HOIOPOKHOM 3amuTa TBOPUYECKUX
ANEKTPOCBSZH pabor
3amura
WHIMBHUTyaJIbHBIX
MPOEKTOB
Kontponbnas
pabora
Brinosninenue
9K3aMEHAIIMOHHBIX
3aJaHui
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