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PaGouas mporpamma AUCIUIUIUHBI pa3paboTaHa B COOTBETCTBHH C:

- DenepanpHBIE  TOCYIAPCTBEHHBIM  00pa30BATENbHBIM  CTAaHAAPT  BBICIIETO
oOpa3oBaHus - OakanaBpuaT Mo HampasieHuto noAarotoBku 15.03.05 Kouctpykropcko-
TEXHOJIOTMYECKOE OOECIEYeHHE MAIIUMHOCTPOUTENBHBIX IPOU3BOACTB, YTBEPKICHHBIN
npukazoM MuHuUCTEpCTBAa HaykKd W Bbicuiero oOpaszoBaHus Poccuiickoit denepanuu
Ne1044 ot 17 aBrycra 2020 roxa, 3apeructpupoBansbiii B Muntocte 10 centsiops 2020
roja, per. Homep 59763;

- yueOHbIM TUIaHOM (OYHOM, 3aouHOW (opM 0OydYeHHUs) 1O HaAIpPaBICHUIO
MOATOTOBKH 15.03.05 KoHCTpYyKTOPCKO-TEXHOTOTUYECKOE obecrnieueHue
MAaIlMHOCTPOUTEIbHBIX POU3BOJICTB.

Pabouass mporpamMm JIHUCHUIUTMHBI BKJIIOYAE€T B C€0Sl OLIEHOYHBIE MaTepuaibl IS
IIPOBEJICHNS TEKYLIEr0 KOHTPOJS YCHEBAEMOCTH M IPOMEXYTOYHOM AarTecTalMM I10
qucuuiuinHe (n.6 DOHJ OLEHOYHBIX CPEICTB I NPOBEAEHUS TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH, TPOMEKYTOUHOM aTTECTAI[UU 110 UTOTaM OCBOEHUS JTUCIUILINHBI)

ABrop 3aiineBa Jlronvuna EBreHbeBHa, cTapiiuii mpenojaBaresib Kadeapsl

NudopMaimoHHBIX TEXHOJIOTHUN U CUCTEM VIIPABIECHUS

(vkazamo @HUO, yuenyio cmenens, yueHoe 36anue ui OOINCHOCHb)

[Iporpamma omobpena Ha 3acemanuu Kadeapbl MHPOpMAITMOHHBIX TEXHOJIOTHH U
cucteM yrpasieHus (mpotokon Ne 8 ot 12.04.2025r).



1. Ilepeyenp mNJAHUPYEMBIX Pe3yJabTAaTOB OO0Oy4YeHHsl 1O JUCIHMILIMHE,
COOTHECEHHBIX C IUIAHUPYEMbIMHM Ppe3yJIibTATAMH OCBOCHHSI 00pa30BaTeIbHOU
nporpammsbl (Llesiu ocBoOeHMsI M CIUIIIMHBI)

1.1. []enssmu 0CBOCHUS AUCHUILIMHBI «MaTeMaThKa» SIBJISIOTCS:

Pa3Butue y oOyyaromuxcs JOTCMYECKOTO M aJrOPUTMHYECKOIO MBILUICHHUS;
MOBBIIIEHUE  yYPOBHSA  MAareéMarTW4yeCKOW  KYNbTypbl;  OBJIQJIEHHE  COBPEMEHHBIM
MaTeMaTUyeCKUM ammaparoM, HEOOXOIMMBIM JUIsl HU3YyYEHHs] €CTECTBEHHOHAYYHBIX,
oOuenpoecCHoOHaNbHBIX M CHEIHUalbHBIX  JAUCHUIUIMH,  OCBOEHHE  METOJOB
MaTE€MaTU4YeCKOro MOJCIUPOBAHUA; OCBOCHUE IIPUEMOB IIOCTAHOBKM U  PELICHHUS
MaTeMaTHYeCKUX 3a/ad; OpraHu3alus BbIYUCIUTEIBHOM 0O0pabOTKH pe3yiabTaToB B
IIPUKJIAIHBIX UHKCHEPHBIX 3a7a4ax.

JUis  JOCTHDKEHUS LeJded JAUCUUIUIMHBI HeOoOXOJUMO PpeIIMTh  CIEAYIOLIYIO
OCHO6HYIO 3a0a4y — TPUBUTH OOy4YaEMbIM TEOPETHUUYECKHE 3HAaHUSA M MPaKTHUECKHE
HaBBIKH, HEOOXOIUMBIE IS

- HA3YYCHMs] OCHOBHBIX IOHSITUH BBICIIEN MaTEMATUKH;

- OCBOEGHHUSl METO/OB pEIIEHUs 3a7ad JUMHEHHON anreOpbl, aHAIUTUYECKOM
reOMETPUH, MAaTEMaTUYECKOTO aHaIN3a, U epeHINaIbHbIX YpaBHEHU;

-  NpuoOpeTeHMs] HABBIKOB PEUICHMs] KOHKPETHBIX KJIACCOB 3a/a4 JIMHEWHOM
anreOpbl, aHAIMTUYECKONM T€OMETPHH, MaTeMaTHYeCKOTO aHaiu3a, nuddepeHranibHbIX
YPaBHEHMU;

- OBJIAJICHUSA KOHKPETHBIMM MaTE€MaTHUYE€CKUMU 3HAHHUSIMH, HEOOXOAMMBIMH IS
W3YYEHUS KypCOB 10 TEOPUU BEPOSITHOCTEN, MATEMATUYECKON CTATUCTHKE.

1.2. Ob6nactu npodeccruoHanbHON NEeATEbHOCTH u(1m) chepbl
npoecCuoHaIbHON NESITEIbHOCTHA, B KOTOPBIX BBIMTYCKHUKH, OCBOUBIIHE IPOrpPaAMMY,
MOTYT OCYIIECTBISATH MPO(PECCUOHAIBHYIO IEATETbHOCTB:

- 40 CxkBo3Hble BHIIBI TTPO(ECCHOHANBHON JEATEILHOCTH B MPOMBIIIUICHHOCTH (B
chepax: TEXHOJIIOTHUYECKOTO O0OeCTeueHuss 3aroTOBUTEIHLHOTO  TPOM3BOJCTBA  Ha
MaITMHOCTPOUTENBHBIX TPEANPHUATUSAK; TEXHOJOTHUYECKONW TOATOTOBKH TPOW3BOJCTBA
JieTajaeil MalllMHOCTPOEHUS])

1.3. K oOCHOBHBIM 3amayaM W3y4YE€HUsS OUCUUIUIMHBI OTHOCUTCS MOJTOTOBKA
oOydJaronuxcsi K  BBINOJTHEHUIO  TPYAOBBIX  (QYHKIUA B COOTBETCTBUH  C
npo¢eCCHOHAIBHBIMU CTaHIapTaAMU:

Kox v HanmenoBanmne
HaumenoBanue Ko, HauMeHoOBaHHKeE U YPOBEHD .
TPYAOBBIX (PyHKIMIi, HA
npodeccuoHAIbHBIX kBanpukanun OTD, Ha KoTOpbIE
KOTOpbI¢ OPHEHTHPOBAHA
cranaapros (IIC) OPHMEHTHPOBAaHA JUCUHMIIMHA
AUCHHMILIAHA

40.083 TIpodeccrnoHaNbHBIHI B B/01.6
crauzapt «CrnenuanucT 1o | [Ipoektuposanue TexHonornueckux | Obecneuenue
IPOCKTHPOBAHMIO IPOLIECCOB aBTOMATU3MPOBAHHOTO | TEXHOIOTUYHOCTH
TCXHOJIOTMICCKUX HPOUCCCOB | y13ragroBneHus netanei U3 | KOHCTPYKIIUH
aBTOMATHU3MPOBAHHOTO KOHCTPYKIMOHHBIX, MaIIMHOCTPOUTEIBHBIX




HaumenoBanue
npogdeccuoHAIbHBIX
cranaapros (IIC)

Kon, HanumeHoBaHMe ¥ YPOBeHb
kBagupukanuun OTD, Ha KoTOPBIE
OPHEHTHPOBAHA IMCUMILINHA

Kon u HammeHoBaHue
TPYAOBLIX QyHKI M, HA
KOTOpPbl¢ OPHEHTHPOBAHA

AUCUUIINHA
MHCTPYMEHTAJIbHBIX, KOPPO3HUOHHO-
CTOMKHMX cCTajel, 4yryHOB, MOJMMEPOB
U KOMIIO3MIIMOHHBIX  MaTepHalioB
pasHbIX BMJOB, LBETHBIX CIUIABOB Ha
HPOU3BOACTBAY,
. OCHOBE Menu u AJIFOMUHUS,
YTBEP)KJICHHBI  MpHUKa3oM
00pabaTeIBaeMbIX PE3aHUEM, UMEIOIIUX . .
MuHucrepcTBa  Tpyga U U3euit cpeanen
. or 15 1o 30 ob6pabarsiBaeMbIX
couuanbHoi 3ammtel PO or . CIIO)KHOCTH B  YCJIOBHSX
IIOBEPXHOCTEH, B TOM 4HCJIE TOYHOCTBHIO
27 ampens 2023r. N414n aBTOMAaTU3UPOBAHHOIO

(3aperucTpupoBaHO B
Mumntocte PD 29 mas 2023 1.,
peructpauoHHblid N 73605)

HEe  BBIIIE 8-r0  KBaJIMTeTa |
mepoxoBarocTbio He Huxke Ra 0,8; u
cOopku COOPOYHBIX €IMHUII,
prirogaromux oT 20 go 50 cocTaBHBIX
qacTel (neTaneld 1 COOPOYHBIX SIUHUIL)
(manee -

W3JIEeTIHS CPEeTHEN

MAalIMHOCTPOUTECIILHBIC

IMpONU3BOACTBA

1.4. KomneTeHumm obyyatowerocs, GopMupyeMble B pe3y/ibTaTe OCBOEHUA ANCLMMINHBI

HaumenoBanue Kon n HanmeHnoBanue Konx u HanmeHnoBanue Ilepeyenn
KaTeropuu KOMIIeTeHIUH HHIMKATOPA J0CTHKEHUSI IVIAHMPYeMBbIX
(rpynmsr) KOMIIETeHHH pe3y/1bTaToB 00y4YeHH s
KOMIIeTeH Uil
HA YpOBHE 3HAHUU:
3HATh
npeameT, 3aJa4u n
CTPYKTYpY npeaMera
«Marematukay;
JWHEHHYIO0 anredpy;
OIIK - 5. Cnocoben Y p}i.
OIIK-5.1. 3HaeT OCHOBHBIE | Ha YpOoGHe YMEHUU.
UCIIOJIB30BAaTh OCHOBHBIE
3aKOHOMEPHOCTH, yMETh
3aKOHOMEPHOCTH, o
NEHCTBYIOMHE B IIPOLIECCE JCUCTBYIOIIHE B IIPOLECCEe peuiate 3a4a4vd, KakK
Y P W3TOTOBJICHUS WUTIOCTPUPYIOLIUE
WU3TOTOBJIEHUS
MAaIIMHOCTPOUTENBHBIX TEOPETUICCKUE
MAaIIMHOCTPOUTENbHBIX -
N uszenuit TpedyemMoro HOJIOKEHUS, TaK H
u3enuii Tpedyemoro .
Ka4yeCcTBa, 3aJTaHHOTO HOCAIINC IPUKITaTHON
Ka4eCTBa, 3aJaHHOTO .
KOJIMYECTBA IPU Xapakrep;
KOJIMYECTBA IIPU
HaMMCHBIIMX 3aTparax HaxoinTb pPCHICHMC
HAauUMEHBIINX 3aTpaTax
00ILECTBEHHOIO TPyAa 3a7a4n WITH
00I11eCTBEHHOT' 0 Tpy/ia
JI0Ka3aTeIbCTBO
TEOPEMBI;
Ha YPOBHE HABLIKOG:
BJIa/ICThH
HaBbIKaMH peHICHUA
BBIYHMCJIIMTCIIBHBIX 3aJ4a4,




HaBBIKaMH peuicHus
3aga4 Ha JOKa3aTCIbCTBO,

OIIK-5.2. Ucnonb3yet
OCHOBHBIC
3aKOHOMEPHOCTH,
JIEUCTBYIOLME B IpOLIECCE
W3TOTOBJICHUS
MAalIMHOCTPOUTCIIbHBIX
u3zIenil TpedyeMoro
KauecTBa, 3aJJaHHOTO
KOJIM4eCcTBa MpH
HaMMCHBIIMNX 3aTparax
00IIeCTBEHHOTO TPpYy/aa

HA YPOBHE 3HAHULL.
3HATh
AHATIUTHIECKYTO
TEOMETPHIO Ha THIOCKOCTH
U B IPOCTPAHCTBE;
TEOPHIO MPEICTIOB;
nuddepeHInanbHOe
HCUYUCIICHUCE,
HA YPOBHE YMEHULL:
YMETH
IIPUBOIUTDH ITPUMEPHI
W KOHTPOPUMEDPHl K
OCHOBHBIM

oTpeIeTICHUSIM u

TeopemMam Kypca

MaTeMaTUKH
HA YPOBHE HABBIKOSB.
BJIQ/ICTh
HaBbIKAMH
JIOKa3aTeIbCTBA OCHOBHBIX
TEOpEM;

HAaBBIKAMH  TIOHCKa

peleHuss  3amad WM

J0Ka3aTcjbCBa TCOPEM;

OIIK-5.3. Bnageer
HaBBIKAMH M3TOTOBJICHUS
MAaIIMHOCTPOUTECIIbHBIX
u3enuii Tpedyemoro
Ka4yecTBa, 33J]aHHOTO
KOJIMYECTBA TIPU
HaMMCHBIIHNX 3aTparax
00IIECTBEHHOTO Tpyaa

HA YPOBHEe 3HAHUU.

3HaTh
WHTErpaIbHOE

WCUHUCIICHHUE;

METO/IBI peleHus
g depeHanbHbIX
ypaBHEHUH;

TEOPUIO0 byHKIHNA
KOMITJICKCHOTO
NEepEMEHHOT0;

PAABI ¥ UX IPUMECHEHUE;
TEOPHIO BEPOSITHOCTEH.
HA YPOBHE YMEHULL:
YMETH
CaMOCTOSITEIILHO
HWCIOJIb30BaTh
MaTeMaTH4eCKHi
anmapar,
coleprKaluics B
JIUTEpAType no
MPUKJIAIHBIM  HayKawm,
pacuupsATh CBOU
MaTe€MaTU4YECKUE
MO3HAHUS.
Ha YpOBHEe HABbIKOB:
BIAACTh

MaTeMaTHUeCKOM
CHMBOJIUKON JUIS




BBIPaXCHUS
KOJIMUECTBEHHBIX u
Ka4eCTBEHHBIX
OTHOIIICHHI 00BEKTOB;

OCHOBHBIMH TIpUEMaMH
00paboTKH
JKCIIEPUMEHTATHHBIX
JAHHBIX

2. Mecto nucuuninubl B cTpykrype OITOII

Hucrumummaa b1.JI(M).b.15 «Maremaruka» peanusyercs B pamKax o00s3aTeIbHOM
gactu bioka 1 «/[uctummuaer (Momysis)» mporpaMMbl OakaaaBpHara.

JlucuuniauHa mpenoaaercs o0ydaroImuMes Mo o4Hol (popme oOydenus — B 1, 2-M
ceMecTpax, 1o 3a04Hoit popme —B 1, 2-M cemecTpax.

HuciumirHa «MartemaTthkay SBISIETCS TPOMEXYTOUHBIM ATaroM (popMUpOBaHUS
komrnereHuuii OITK-5 B mpouecce ocBoenust OITOIL.

HuciuminHa «Maremaruka» OCHOBBIBA€TCS HAa 3HAHUSAX, YMEHHUSX W HaBbIKax,
NPUOOPETEHHBIX IPU U3YUYEHUU JUCHUIUIMH MPEIbITIyIIEro 3BeHa 00pa30BaHUS U SIBISIETCS
MPEALIECTBYIOIIEH [l U3yYEeHUs] NUCLUUIUIMH: BBeAeHUE B CHEUHUAIBHOCTh U SIBISETCA
NPEeNIECTBYIONEH I M3Y4YeHUs JUCHUIUIMH (U3HKa, TEOopeTHYecKas MeXaHUKa,
NPOEKTHAasl JeSATEeNIbHOCTh, COINPOTUBICHUE MAaTepuajoB, oOOLIas 3JIEKTPOTEXHUKA MU
AIIEKTPOHUKA, THIPABINKA U THIPOIIHEBMOIIPUBO/, TEOPHsI MEXaHU3MOB U MAllIMH, OCHOBBI
TEXHOJIOTUU MAIIMHOCTPOEHUS, TOCYJapCTBEHHOW NTOTOBOM aTTeCTalluu

dopmoii TPOMEKYTOYHOW aTTeCTallMM 3HAHWM OO0yd4aeMbIX IO O4HOU (opme
oOy4eHHsI SBJISIETCS 3a4eT B 1-M ceMecTpe, 3K3aMeH BO 2 CeMeCTpe; MO 3a04HOi (opme

3a4eT B | ceMecTpe, 3K3aMeEH BO 2 CEMECTPE.

3. O0beM TUCHUILIHHBI
ouHas (hopMa 0OyUeHHS:

Buja yueOHoii padoThl 0 AMCUUIIIIMHE Bcero B 3.e. Cemectp 1 Cemectp 2
yacax B Yacax B Yacax
Obmas TPyROEMKOCTE AHCIHILIHE 8 3.e. -288 ak.uac 144 ak.uac 144 ak.uac
Konmaxkmmnas paboma - Ayoumopnute 103 48 55
3anAmuUA
Jlexyuu 34 16 18
JlabopamopHnuie 3anamus - - -
Cemunapwl, npakmuyiecxkue 3aHAmus 68 32 36
Koncynomayus 1 - 1
Camocmosamenvhan paboma 149 96 53
KypcoBasi padora (KypcoBoii IpPOEKT) - - -
By npoMe:KyTO4HOM aTTecTaluu Ox3ameH-36 auer Ox3ameH-36
4acoB 4acoB
3ao4yHas opmMa 00ydeHUs:
Bupa yueOHoii padoThl 10 AMCUUIIIIMHE Bcero B 3.e. Cemectp 1 Cemectp 2
yacax B Yacax B Yacax




Obuias TPY1OEMKOCTD AMCHHUILIHHBI 8 3.e. -288 ak.uac 144 ak.4ac 144 ak.uac
Konmaxkmmnas paboma - Ayoumopnuie 33 16 17
3aHAmuUA

Jlexyuu 16 8 8
JlabopamopHuvle 3anamus - - -
Cemunapwi, npakmuieckue 3aHAmMusl 16 8 8
Koncynomayus 1 - 1
Camocmosamenvnan paboma 242 124 118
KypcoBasi padora (KypcoBoii IPOEKT) - - -

Bujl npoMekyTouHOM aTTecTanuu 13 yacos 3ager -4 yaca | Ox3ameH -9 yacoB

4. Copep:kaHue IMCHUILUIMHBI, CTPYKTYPMPOBaHHOe MO TemMaM (pa3jaesiam)
JUCHMILUIMHBI C YKa3aHHEM UX 00beMOB (B aKaJeMHUYECKHUX YacaX) U BUIOB Y4eOHBIX
3aHATHH

4.1. YueOHO-TeMATHYECKHUH IJIAH
OyHas popma 0byyeHUs

TpynoemkocTh B yacax
KonTakTHas padoTa — Kon
HaumenoBanue TeM (pa3aesioB) AyautopHas pabora CcaMOCTO | HHAMKaTopa
AUCHMILINHBI yaGopatops | CCMIHAPELH sTelbHasi | JOCTHXKEHHUU
JICKIIUU bIC 3AHSTHS IIPaKTUYECKHUEe pa60Ta KOMIICTCHIIU N
3aHATUA
1 cemecTp
Tema 1. Jluneitnas anrebpa u OIK-5 1
MCIIOJIb30BaHUE OCHOBHBIX 3aKOHOB )
JTUCITUTITAH WHXXEHEPHO- 4 i 6 12 %11__[[1;__55 'é’
MEXaHUYECKOTO MOIYJISL.
Tema 2. Bexrtopel. JluneitHble
onepauuu. Koopaunarel. Onepaunn
}I;IMHO)KGHI/ISI BEKTOPOB. OIIK-5 .1,
CIIOJIb30BaHHUE BEKTOPOB B
OCHOBHBIX 3aKOHAaX 2 ) 4 12 %%IE:SS 'é’
€CTECTBEHHOHAYYHbIX JIHUCLMIUINH,
mpaBuiIax MTOCTPOCHUS
TEXHUYECKUX CXEM U YepTexkeil.
Tema 3. Ananutuueckas reoMeTpus.
Eé NIPUMEHEHUE B
NPUHLUIUAIBHBIX ~ 0COOEHHOCTSX OIK-5 1
MOJICJIUPOBAaHUS MAaTEeMaTHYECKUX, S
bu3HIeCKUX u XUMHUYECKUX 4 ) 4 12 %%II{(_-SS '23’
npoliieccax, MpeIHa3HauYeHHbIX s
KOHKPETHBIX TEXHOJOTNYECKUX
IIPOLIECCOB.
Tema 4. Teopus  mpeneyon
MOCTIeIOBATEIbHOCTEH M (PYyHKITHIA,
e€ WCIIOJb30BAaHME B OCHOBHBIX ) i 6 20 OIIK-5 .1,
3aKOHAX JUCUUIUIMH WHXEHEPHO- OIIK-5 .2,
MEXaHUYECKOTO MOJTYJIA. OIIK-5 .3




Tema 5. HenmpepbIBHOCTD (PYyHKITHH.
[IpousBonHas. [Ipumenenue
OpOM3BOAHONM B paboTax 1O

COBEPIICHCTBOBAHUIO ) i 6 20 OIIK-5 .1,
IIPOM3BOICTBEHHBIX IPOLECCOB C OIIK-5 .2,
HCITOJIb30BAaHUEM OIIK-5 .3
OKCIEPUMEHTANBHBIX ~ JaHHBIX U
PE3yNbTaTOB MOJICTTMPOBAHMSL.
Tema 6. HTErpanbHOE UCUUCIICHNE
U ero NpUMEHEHHWE BO BJIAJCHUU
HaBBIKAMU JIEJIOBOTO
B3amvéozlvel71<:TBH;I C  CEpBUCHOU , ] 2 OITK-5 .1,
CITy)00i u OLICHUBAaHUU -
PEKOMEHIallK1 C Y4ETOM %11__[[1}%_55 '23’
JKCIIEPUMEHTAIILHON paboThl '
TEXHOJIOTUYECKOTO otTena
PEIIPUSITHUS.
Hroro: 16 32 9

2 cemecTp
Tema 7. @OyHKOUA HECKOIBKHX
MEPEMEHHBIX. HenpepbiBHOCTS.
Yacrusle [IPOU3BOJHBIE u
nuddepenmmarn. DKCTPEMYMBI
byHKIIH 2-x MEPEMEHHBIX.
YcnoBHBIM u a0COIOTHBII
AKCTPEMYMBI byHKIIT 2-x 4 i 6 10 OIIK-5 .1,
nepeMeHHbIX. Mx mnpumeHenue B OIIK-5 .2,
MPUHIUANIAATBHBIX ~ O0COOEHHOCTSX OIIK-5 .3
MOJICIUPOBAHUS  MaTeMaTHYECKUX,
buznyecKux u XUMHYECKHX
nporeccax, NpeaHasHauYeHHBIX s
KOHKPETHBIX TEXHOJIOTUYECKUX
IPOLIECCOB.
Tema 8.  duddepeHuuaabHbie
ypaBHEHUS 1-ro MOpsIKA.
Juddepenunanbupie ypaBHEHHS 2-
o MopsiIKa. JInnelnbie
muddepeHn.  ypaBHEHHS — 2-TO OIK-5 1
nopsaka. JIIAY 2-ro mnopsiaka ¢ 4 i 6 10 OITK-5 '2’
IOCT. Koappunmenramu. OITK-5 ' 3’
HopmanbsHbie CHUCTEMBI '
mudQepeHInaIbHbIX  YpaBHEHUI.
Hcnonp3oBanue B OCHOBHBIX
3aKOHAX JUCIUIUIMH HWHKEHEPHO-
MEXaHUYECKOTO MOAYJIS.
Tema 0. Uucnosbie u
(byHKIMOHATbHbBIE PAIBL. OIIK-5 .1,
Hcnonp3oBanne B OCHOBHBIX 4 - 6 10 OIIK-5 .2,
3aKOHaX JHWCHUIUIMH HWH)XEHEPHO- OIIK-5 .3

MCXaHUYCCKOTO MOIYJIA.




Tema 10. Ilpenmer  Teopum
BeposiTHOCTE. OCHOBHBIE MOHSTHA.
OcHOBHBIE TeOpeMBbl U (OPMYJIBI
TEOpUHU BEPOSATHOCTEN., eé
MpUMEHEHNE BO BIIAJICHUU
HEBBIKaMI/I I[GJ'II:'_)BOFO OIIK-5 .1,
B3aUMOJEHUCTBUSL C  CEPBUCHOU 2 ) 6 8 OIIK-5 .2,
N OIIK-5 .3
CITYKOO0M u OLICHUBaHUU
PEKOMEH1alluu c y4eToM
AKCIIEPUMEHTATLHOM paboThl
TEXHOJIOTUYECKOTO oTnena
IPEIIPUATHUS.
Tema 11. IloBTOpHBIE HCHBITAHUS.
Ux npuMmeHeHue BO  BJaJICHUU
HaBBIKAMU JIEJIOBOTO
B3aUMOJICUCTBUSA C  CEPBUCHOMU OIIK-5 .1,
CITyk00i u OLICHUBAaHUU 2 - 6 8 OIIK-5 .2,
PEKOMEHIallK1 C Y4ETOM OIIK-5 .3
JKCIIEPUMEHTAIILHON paboThI
TEXHOJIOTUYECKOTO otTena
MIPEANPHUSATHS.
Tema 12. CnydaiiHble BEJTWYHUHBI.
IIpuMeHeHne ciaydalHBIX BEJIIMYUH
B paboTax MO COBEPIICHCTBOBAHHIO OIIK-5 .1,
IIPOM3BO/ICTBEHHBIX IPOLECCOB C 2 - 6 7 OIIK-5 .2,
WCIIOJIb30BaHUEM OIIK-5 .3
OKCIIEPUMEHTAIBHBIX ~ JAHHBIX U
PE3yIbTaTOB MOJICTTMPOBAHMSL.
OIIK-5 .1,
Koncynbranun 1 - OIIK-5 .2,
OIIK-5 .3
OIIK-5 .1,
KonTpomns (ax3amen) - 36 OIIK-5 .2,
OIIK-5 .3
UToro 55 89
3aouHas gopma 00yueHUs
TpynoemkocTh B 4acax
Konrakrthas pa6ora — Koz
HaumenoBanue Tem (pa3aesioB) AyauTopHas pabora caMoCTo | MHIMKaropa
AHCHMILINHBI cemumaper | ATEIbHAS | AOCTIKCHUN
JICKIIMH HEST T MPAKTHYCCKHUEC pa60Ta KOMIICTCHIIUHN
bIC 3aHATUSA TS
1 cemecTp
Tema 1. Jluneitnas anrebpa u
HCIIOJIb30BaHUE OCHOBHBIX SaEOHOB OIIK-5 .1,
JUCIUILINH WH)KEHEPHO- 2 ) 2 24 OIIK-5 .2,
OIIK-5 .3
MEXaHUYE€CKOTO MOIYJIS.
Tema 2. Bexkropsl. Jlunelinbie 1 - 1 20 OIlK-5 .1,




onepaunu. Koopaunarel. Onepanuu
YMHOKEHUS BEKTOPOB.
Hcnonb3oBanue BEKTOPOB B
OCHOBHBIX 3aKOHAX
€CTECTBEHHOHAYYHbIX JUCLMIUINH,
npaBuiIax MIOCTPOECHUS
TEXHUYECKUX CXEM U YEPTEkKEH.

OIIK-5 .2,
OIIK-5 .3

Tema 3. Ananutuueckas reoMeTpus.
Eé NIPUMEHEHUE B
NPUHLUINUAIBHBIX ~ 0COOEHHOCTSX
MOJICTTUPOBAHMSI  MAaT€MaTUYECKUX,
buznyeckux u XUMHUYECKHUX
npoiieccax, MpeIHa3HAYeHHBIX s
KOHKPETHBIX TEXHOJOTNYECKUX
IIPOLIECCOB.

20

OIIK-5 .1,
OIIK-5 .2,
OIIK-5 .3

Tema 4. Teopus  mpenenos
MOCTIeIOBATENILHOCTEH M (PYyHKIIHIA,
€€ UCIIOJIb30BaHUE B OCHOBHBIX
3aKOHaX JAMCLUMIUIMH HHXEHEPHO-
MEXaHUYECKOTO MOMYJIA.

20

OITK-5 .1,
OIIK-5 .2,
OIIK-5 .3

Tema 5. HempepbIBHOCTD (DYHKIIHH.
IIpousBonHas. [Ipumenenue
Opou3BOAHOM B paboTax  mO
COBEPUICHCTBOBAHUIO
IIPOM3BOACTBEHHBIX IIPOLECCOB €
HCITOJIB30BaHUEM
OKCIEPUMEHTAIbHBIX  JaHHBIX U
Pe3yabTaTOB MOAEIUPOBAHUS.

20

OIIK-5 .1,
OIIK-5 .2,
OIIK-5 .3

Tema 6. MHTErpanbHOE UCUUCIIEHHE
U €ro NpHUMEHEHUE BO BIIAJICHUU
HaBbIKaMH JIEJI0BOTO
B3aUMOJICHCTBUSI C  CEPBHCHOU
CITyk00ii u OLICHUBAaHUU
PEKOMEH AT c y4eTOM
JKCIIEPUMEHTAIIbLHON paboThI
TEXHOJIOTUYECKOTO oTheIna
IPEANPUATHS.

20

OIIK-5 .1,
OIIK-5 .2,
OIIK-5 .3

Kontpons (3auer)

OIIK-5 .1,
OIIK-5 .2,
OIIK-5 .3

Hroro:

128

2 cemecTp

Tema 7. @OyHKUUA HECKOIBKHX
IIEPEMEHHBIX. HenpeppIBHOCTS.
Yactasle IIPOU3BOIHbIE u
muddepeHman. DKCTpeMyMbI
byHKIMH 2-x IIEPEMEHHBIX.
YcnoBHbIN u aOCOIIOTHBII
KCTPEMYMBI byHKIIMI 2-x

30

OIIK-5 .1,
OIIK-5 .2,
OIIK-5 .3
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MNEPECMCHHBIX. Nx MNPUMCHCHUC B
NPUHIUIHAAIBHBIX  O0COOCHHOCTSIX
MOACIUPOBAHUA MATCMATUYCCKUX,
bu3ngeckux " XUMHYECKUX
nponeccax, MnpeaAHasHaA4YCHHbIX JIJIS
KOHKPETHBIX TEXHOJIOTHUECKUX
IPOLIECCOB.

Tema 8.  JIuddepennuanpabie
ypaBHEHUs 1-ro HOpsIZIKa.
Huddepennmanbaple ypaBHEeHUs 2-
IO MOPSIKA. JInneinbie
nuddepenir. ypaBHEHUS  2-TO
nopsinka. JIJIY 2-ro mopsnka c
MOCT. Kosddunmenramu.
HopmanbsHbie CHCTEMBI
nuddepeHInaIbHBIX  YPAaBHCHHM.
Hcnonb3oBanue B OCHOBHBIX
3aKOHAaX JHUCLUUIUIMH HWHXEHEPHO-
MEXaHMYECKOTO MOJTYIIS.

OIIK-5 .1,
2 - 2 30 OIIK-5 .2,
OIIK-5 .3

Tema 9. YucnoBsie u
(YHKIMOHAIbHbIE pAIBL. OIIK-5 .1,
Hcnonp3oBaHne B OCHOBHBIX 2 - 2 30 OIIK-5 .2,
3aKOHaX JAMCLUMIUIMH HHXEHEPHO- OIIK-5 .3
MEXaHUYIECKOTO MOTYJIS.

Tema 10. Ilpenmer  Teopuu
BeposATHOCTEH. OCHOBHBIE MOHSATHS.
OcHOBHBIE TEOpeMBI W  (OPMYJIBI
TeOpUH BeposTHOCTEH. [loBTOpHBIE
ucnsitanus. CiydaliHble BEJIUYUHBI. OIIK-5 .1,
[IpumeHeHne ciaydyalHbIX BEJIMYUH 2 - 2 28 OIIK-5 .2,
B paboTax IO COBEPIICHCTBOBAHUIO OIIK-5 .3
NPOM3BOJCTBEHHBIX MPOIIECCOB C
HCIOJIb30BaHUEM
HKCIIEPUMEHTANbHBIX  JaHHBIX U
PE3YNBTaTOB MOJCIINPOBAHHUS

OIIK-5 .1,
Koncynprannun 1 - OIIK-5 .2,
OIIK-5 .3

OIIK-5 .1,
KonTtpons (3x3ameH) - 9 OIIK-5 .2,
OIIK-5 .3

UTOIo 17 127

4.2. Conepxxanmne TUCHUILIHUHBI
Tema 1. JluHeiinas ajareépa M HMCHOJb30BAHHME OCHOBHBIX 3aKOHOB JUCHMILJIMH
HHKEHEPHO-MEeXaHUYECKOr0 MOXYJ ISt
Onpenenutenn  BTOPOro, TPETbero, n-ro mnopsakoB. (OCHOBHbIE  CBOWCTBA
onpegenurened. MuUHOp, anredOpanvyeckoe JIOIMOJHEHHE 3JIEMEHTa OINpEeAeIIUTES.
®opmynbl Kpamepa perieHust CUCTeMbl TMHEMHBIX YpaBHEHHN. CXxemMa peleHrs] CUCTEMBbI
JUHEWHBIX YpaBHEHUN I0 wMmertony [laycca. Marpuubl, OCHOBHBIE NEWCTBUA HAJ
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MaTpuiiamMi. Marpuiia oOpaTHasi M0 OTHONIICHHWIO K JaHHOW Marpuile. PaHT MaTpuIlbL.
Teopemy Kponekepa-Kanennu. Marpuunplii cmioco0 perieHusi CHCTEMbl JIMHEHHBIX
ypaBHEHMM. [eomeTrpruueckas HWHTEpIpETanuss CUCTEM JIMHEWHBIX YPAaBHEHHU W
HEPABEHCTB.

Tema 2. Bexkropsl. JIuneiinbie omepauuu. KoopaumnHarel. Onepanuu yMHOMXKEHUS
BeKTOpPOB. Hcmosib30BaHHe BEKTOPOB B OCHOBHBIX 3aKOHAX €CTECTBEHHOHAYYHBIX
AUCHMILIMH, PABWIAX MOCTPOCHHUS TEXHUYECKHUX CXeM M YepTeskeit

CkansipHple M BEKTOPHbIE BENMYMHBL. KoJUIMHEapHBIE BEKTOPHI, PABHBIE BEKTOPA.
CnoxxeHre M BbIUMTAaHUE ABYX BEKTOpOB. KoopanHarel BEKTOpa MO KOOPAMHATAM TOYEK
ero Havyana W KoHua. I[IpaBuna cHOXeHUsA, BBIUMTAHUS BEKTOPOB, 3aJlaHHBIX B
KOOpAMHATHON ¢dopMe. YMHOXKEHHE BekTopa Ha ckaisip. CKalspHble M BEKTOPHBIE
BennuuHbl. KonnuHeapHble BeKTOpbl. PaBHble BekTOopa. ClIOKEHHME U BBIYMTAHUE JIBYX
BEKTOPOB. KoopnHarel BEKTOpa IO KOOpJAWHATAM TOUYEK €ro Hayajga u koHua. [Ipasuia
CIIO)KEHUS, BBIUMTAHUS BEKTOPOB, 3aJaHHBIX B KOOPAMHATHOW ¢opme. YMHOKEHUE
BeKTOpa Ha ckaisip. CkajsipHOEe MNPOU3BEAEHUE JBYX BEKTOpOB. OCHOBHBIE CBOMCTBA
CKAILIpHOTO npou3BeAeHusA. CKaIsIpHOE NPOWU3BEAEHHUE JIBYX BEKTOPOB MO HX
koopauHataM. Dopmyna UId ONpPEACNIEHUS yIa MEXAY JByMS BEKTOPAMH. YCIOBHUSA
KOJUIMHEAPHOCTH JIBYX BEKTOPOB, UX MEPIICHANKYISIPHOCTH.

Tema 3. Anaautuyeckass reomerpus. E€ mnpumeHeHne B NPUHIUNHAJIbHBIX
O0COOCHHOCTHAX MOJACJHUPOBAHUA MATEeMATHYECKHX, (U3NYECKHX M XHUMHYECKHX
npoueccax, NpeIHa3HA4YeHHbIX /ISl KOHKPETHBIX TEXHOJOTHYEeCKHX MPOLEeCCOB

Onpenenenne MNpsSMOYTOJIBHOW JEKapTOBOM cucTeMbl KoopauHar. Dopmyna s
HAaXOXKJICHUSI PACCTOSIHUS MEXKY IABYMs TOUKaMu. POpMYJIbI ISl ONPENEIICHUs KOOPANHAT
TOYKHM U JCNSIIeH JaHHBIM OTPE30K B AaHHOM OTHoleHuu. Dopmynbl mpeodpazoBaHus
KOOpAMHAT MPH IMAPAIIIETBHOM IEPEHOCE CUCTEMBI KOOPAMHAT; IPU ITOBOPOTE CHUCTEMBI
KOOPIHWHAT. YpaBHEHUS MPSIMOU C YIIIOBBIM KO3 (DHUIIMEHTOM; MIPOXOASIICH Yepe3 TaHHYIO
TOYKY B JAHHOM HAIIpaBICHHUH; IPOXOAALIEH 4Yepe3 NBE JAHHBIE TOYKH; B «OTPE3KAX)».
KoopayHaTrel TOUKM IepecedeHrs AByX NpsMbIX. PopMyIia 1JIisl ONPENEIICHHs yIvla MKy
JABYMS TPSMBIMHU. YCIIOBHSI NAPAJUIEIIBHOCTH W TEPIEHAMKYISIPHOCTH JBYX NPSIMBIX.
OnpeneneHue OKPYKHOCTH. YPAaBHEHUE OKPYKHOCTH C ILIEHTPOM B JIIOOOH TOUKe
mIockocTu x(y, ¢ LEHTPOM B Hayaje koopauHat. Onpenenenue sumnca. Kanonnueckoe
ypaBHeHHe dmumnca. OmnpeneneHne dumnca. KaHOHMYECKOE YpaBHEHHE DIUIUIICA.
OkcueHTpucuret sruunca. @opma smmunca ¢ u3MeHeHneM skcueHTpucurera ot 0 mo 1.
Omnpenenenue runep6oisl. KaHoHnueckoe ypaBHEHHE TUTIEPOOITBI.

Tema 4. Teopus npeaesioB mociaeaoBaTeIbHOCTE U PyHKIHI, €€ HCIOIb30BAHNE B
OCHOBHBIX 3aKOHAX AMCUUIIIMH HHKEHEPHO-MEXaHUYECKOIo MOYJIA

Omnpenenenne moHsTus GyHKuuu. OOmacte ompenenenus Qyakuun. OOmacTh
u3MeHeHus: GyHkuu. OCHOBHBIE 3NieMeHTapHble (YHKIMH, UX CBOiicTBa. OmnpenencHue
DIIEMEHTApPHBIX  (QYHKIUH, mpuMmepsl. [lpegen  4YMCIOBOM  TOCIEIOBATEIHLHOCTH.
Omnpenenenue npenena GyHkiuu. OCHOBHBIE CBOMCTBa mpeAenoB (yHKiuU. beckoHeuHo
Manoi ¢yHkuusa. beckoHeuHo Oounbmiasg ¢yHkuusa. CBoicTBa OECKOHEYHO MabIX
¢bysnkuuii. dopMmynbl MEpBOrO0 M BTOPOrO 3aMeyaresibHbIX MpenenoB. OIHOCTOPOHHUE
npenesbl PyHKINHA B TOUKE.
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Tema S. HenpepbiBHOCTh pyHkuuu. Ilpoussonnasi. IlpumeHenue npousBoaHOM B
padoTax 1o COBEpPLICHCTBOBAHUIO NIPOM3BOACTBEHHBIX MPOLECCOB € MCIIOJIb30BAHHEM
IKCIEPUMEHTAJBHBIX JaHHBIX H Pe3yJIbTaTOB MOACJIMPOBAHUSA

HenpepblBHOCTh (yHKIMM B TOYKE, Ha HHTepBase. Touka pa3pblBa MEPBOrO poja,
BTOpOro pona. OCHOBHBIE CBOMCTBa HEMPEPBIBHBIX Ha oTpe3ke (yHKuui. [IpousBonHas
¢bynkuuu. l'eomerpuueckuii, (GU3MYECKUd CMBICI NPOU3BOAHOW. (OCHOBHBIE TpaBHUiIa
mubdepenunpoBanus  QyHKIHM. @opmynbsl  1ud@epeHpoBaHUs  OCHOBHBIX
alieMEHTapHbIX QyHKIMH. [eomerpuueckuii cmbich quddepennuana GyHkuuu. OCHOBHbIE
coiictBa quddepennmana GyHkuuu. @opmyna, MO3BOJISIONIYI0 HAXOAUTh NPUOIMKEHHOE
3HaueHue QYHKIMU MpH nomoiy ee nuddepenumana. [lpoussonnas BToporo, TpeTbero, n-
ro MHopsiAkoB. Brimykiiasgs n BOrHyTas Kpusas. VMIHTepBaibl BBITYKIOCTH M BOTHYTOCTH
KpuBOH. JloCcTarouHbIi MpU3HAK CYIIECTBOBAHUS TOYKHU Tepernda KpuBou.  AcHUMIITOTa
KpUBOW. BepTuKaibHbIE M HAKJIOHHBIE ACUMIITOTHI. Cxema uccnenoBaHusi GyHKIIUH U
MOCTPOEHUS e¢ rpaduka.

Tema 6. UHTerpajbHOe HCYUCIEHHE W er0 NPHMMEHEeHHe BO BJIAJCHUH HABBIKAMMU
J1€JIOBOT0 B3aUMOJCHCTBUA C CEPBHCHOM CJIY:KO0H U OLEHMBAHUM PEKOMEHIALUM €
Y4€TOM IKCHEePHUMEHTAJIBHOM PA00ThI TEXHOJIOTHYECKOI0 OTAe/Ia NPeANPUATHS

Omnpenenenue mnepBooOpaszHoi QyHkiuu. HeompeneneHHbld HHTErpan (QYHKIUH.
OcCHOBHBIE CBOWCTBA HEONPENEIECHHOr0 HHTErpana. TaOiaul] OCHOBHBIX HWHTETPajoB.
MeTton WHTErpUpOBaHUS 3aMEHOW TNepeMeHHOM. HWMHTerpupoBaHue 1O YacTaM B
HEONPEIECICHHOM HHTErpajie. 3ajadd, MPUBOAAIIME K IOHATHUIO OIPENEICHHOIO
uHTerpana. arerpanpnas cymma i GyHkun  y=f(x) Ha oTpe3ke [a; b]. OnpeneneHHbli
uHTEerpagom ot GyHkuuu y=f(x) Ha orpeske [a;b]. DopMyna HHTErPUPOBAHUS 10 YACTSIM B
ornpezieiecHHOM uHTerpane. O0beM Tena, 00pa30BaHHOTO BPAIEHUEM IUTOCKOW (UTYPHI
BOKpyr ocu Ox u ocu Oy. OmnpeneneHrue HECOOCTBEHHOIO HMHTErpaja ¢ 0€CKOHEYHBIMU
IIpeAeIaMyu UHTETPUPOBAHUS. [TonsiTne HECOOCTBEHHOTO MHTErpajia OT Pa3phIBHOM
(GyHKIUU.

Tema 7. ®OyHKUMS HeECKOJbKHMX nepeMeHHbIX. HenpeposiBHOCTb. YacTHbIE
npou3BoAHbIe U AuPdepeHuHaN. IKCTpeMyMbl (PYHKUMH 2-X IepeMeHHBbIX.
Yc10BHBIH U A0COMIOTHBIN IKCTPEeMYMbl QyHKIMHU 2-X nepeMeHHbIX. UX npuMeHeHune
B NPUHIUINHAJIBHBIX 0COOCHHOCTHAX MOJECJTUPOBAHUSA MAaTEeMAaTH4YeCKUX, GU3MUYECKHUX
U XMMHYECKHUX MpOoLeccax, MpeIHA3HAYEHHbIX [VIfi KOHKPETHBIX TEeXHOJIOTMYeCKHX
MPOLECCOB

Omnpenenenue (QYHKIMM JBYX HE3aBUCHUMBIX NE€PEMEHHBIX, npumepnl. O0nactb
ornpenenaeHus (yHKIMM ABYX HE3aBHCHMBIX MEpeMeHHbIX. [ eomeTpruueckoe n3o0paxxeHue
GyHKIMHM JByX NEpeMEHHbIX. YacTHOoe M TMOJHOE MpHpalleHueM (QYHKUHUU JBYX
HE3aBUCUMBIX nepeMeHHbIX. [lpegen ¢yHkumum AByx mnepeMeHHbIX. DyHKuus
HENpepbIBHAA B TOUKe M oOsacTu. YacTHBIE MPOU3BOAHBIC MEPBOrO MOpsAAKa (PyHKUIUH
IBYX TepeMeHHbIX. [eomerpuueckuil cmbicia. [lomnbrii nuddepenumnan QyHKuud ABYyX
nepeMeHHbIX. YacTHbIE MPOU3BOJAHBIE BTOPOro MOpsAAKa (PYHKIHMH [BYX MNEPEMEHHBIX.
Heobxonumoe ycnoBue skcTpeMyma (GyHKIUHU JIByX MEPEMEHHbIX. J{0CcTaToOuHbIi IpU3HaAK
KCTpeMyMa (PYHKIMI IByX MEPEMEHHBIX.

Tema 8. Au¢p¢epenunanbubie ypaBHeHusi 1-ro nmopsaka. /{uddepenumnanbubie
ypaBHeHusl 2-10 nopsiaka. Jluneinbie nuppepenu. Ypasuenus: 2-ro nopsaka. JIIY
2-ro mopsaka ¢ noct. Kospduuuenramu. HopmajibHble  CHCTEMBI
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aupPepeHIHATBHBIX YPaBHEHMHU. Hcnonb3oBaHMe B OCHOBHBIX 3aKOHAX
AUCUUILINH HHKEHEPHO-MEXaHUYEeCKOIr0 MOAYJIsl

Huddepenumanbaoe ypaBHenue. OOmiee u yacTHoe perieHue auddepeHInanTbHOTo
ypaBHEeHHs. [eoMEeTpHYECKUM CMBICI 4YacTHOTro pemieHus auddepeHnnaibHOro
ypaBHEeHHs mepBoro nopsjaka. I[lpumepsl  nuddepeHUUaNbHBIX  YpaBHEHUH €
pazlensIMMucI nepeMeHHbIMU. JIuHeiHoe auddepeHiaibHoe ypaBHEHHE MEPBOTO
nopsanka. YpaBHenue bepnymiun. CnocoOwl pemenus. JluneliHoe auddepeHnuaibHoe
YpPaBHEHHUEM BTOPOIrO TMOPSAKA. XapaKTepPUCTUUYECKOE YpaBHEHUE ISl OJHOPOJHOTO
muddepeHnanbHOT0 ypaBHEHHUsT BTOporo Tmopsanka. OOiiee penieHue OJHOPOAHOTO
muddepeHnanbHOT0 ypaBHEHUST BTOPOTO TMOPSAJIKA B 3aBUCUMOCTH OT JAUCKPUMHUHAHTA
XapaKTepucTuYeckoro ypaBHeHusa. Oiee pelieHre OmHOPOoAHOro auddepeHInanTbHOro
ypaBHEHUS BTOPOTO TOPSIKAa C TMOCTOSHHBIMU KOod(duineHtamu. YacTHOE perieHue
HEOHOPOAHOTO U(PPEPEHIINAIBHOTO YpaBHEHUS BTOPOTO TOPSJKA C TOCTOSTHHBIMH
K03 duIMeHTaMu, €I €ro MpaBasi 4acTh €CTh MHOTOYJICH.

Tema 9. YUuciaoBble U (QyHKHUHOHAJIbHBbIE psaabl. Hcnoiab3oBaHMe B OCHOBHBIX
3aKOHaX JUCHUIINH MHXKEHEPHO-MEXaHUYeCKOIr0 MOy sl

[Tonatue yuciaoBoro psja, n-as 4acTUYHAs CyMMa 4HcioBoro psiaa. HeoOGxomumoe
YCIOBHE CXOAMMOCTH YHUCIOBOro psiga. JlocrarouHble MpU3HAKKA CXOJUMOCTH psija,
OCHOBaHHbIe Ha cpaBHeHUU paAnoB. [IpuszHak JlanamGepa CXOIUMOCTH  PSIOB.
NuterpanbsHblii nipu3Hak cxoauMocTu Komm. 3Hakouepenyronmecss psabl, NPUMEpPHI.
[Tpuznak JleiOHMIIA CXOAUMOCTH 3HAKOUEPEAYIOIMXCS PAA0B. AOCOIIOTHO CXOASIIIUECS U
YCIOBHO cXondiuecss 3Hakouepeayromuecss psiabl.  Crenennble  psiabl.  OOnacthb
CXOJIUMOCTH CTEJIEHHOTO psja. Paznoxkenue B creneHHON psn (QyHKIUN e, Sinx, COSX,
(1+x)™, In(I+x).

Tema 10. Ilpeamer Teopum BeposiTHOCTeid. OcHOBHbIe NOHATHS. OCHOBHBbIE
TeopeMbl U (POpMYJibI TEOPHMHM BEPOATHOCTEH., €é NpPUMEHEHHEe BO BJIAJCHUH
HABBIKAMM JI€JIOBOTO B3aHMOJENCTBUSA € CEPBHUCHON CJYy:k00ii M OLEHMBAHWHU
PEKOMEHJIAIMU C YYeTOM JKCIEPHUMEHTAJbHONH PadoThl TEXHOJOIMYECKOro oraesia
npeanpusiTUs

Knaccuueckoe  ompeneneHue  BEpOSTHOCTH, mpuMepbl. OCHOBHbIE — (OPMYJIBI
koMOuHaTOpuku. JledcTBusi Hajx coObITUsAMH. [eoMmerpuueckas BeposiTHOCTh. I[losHas
rpymmna coObITUil, puMepbl. [IpOTHBOIONOKHBIE U HE3aBUCUMBIE COOBITHS. Teopembl
YMHOXKEHHUSI BEpOSTHOCTEU. Teopembl CIOKEHUST BEPOATHOCTEM. ACHUMIITOTHYECKAS
dbopmyny Ilyaccona. @opMyia MOJTHOM BEPOSTHOCTU. YCIOBHasi BEPOSTHOCTh. Dopmyna
BEPOSATHOCTU TOSIBIICHUSI XOTS Obl OAHOTO coObITHUA. BepostHocTh rumore3. dopmyna
baieca.

Tema 11. IloBrOopHble HMcnbITaHus. UX mnpuMeHeHHe BO BJIAJleHUM HaBBIKAMM
J1eJIOBOT0 B3aUMO/EICTBUA C CEPBHCHOI CJIYK00ii U OLIEHNBAHUM PEKOMEHIAIUMN C
Y4€TOM IKCIEePUMEHTAIbHOM PA00THI TEXHOJIOTHYECKOT0 OT/Ae/Ia MPeANnPUusATHS

®opmyna bepnymniu. Acumnroruueckas dopmyna Ilyaccona. JlokanbHas Teopema
Jlarmaca. WurterpanbHass Teopema Jlammaca. HauBeposiTHeiee 4YMCIO MOSIBICHHUI
COOBITHSI B HE3aBUCUMBIX HCIBITAHUSAX. BeEpOSTHOCTh OTKIOHEHUS OTHOCHUTEIHHOU
YaCTOThI OT MOCTOSIHHOM BEPOATHOCTH B HE3aBUCHUMbBIX HUCTIIBITAHUSX.
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Tema 12. Cayuaiinble BeJu4nHbl. [IpumMeHenne ciay4ailHbIX BeJIMYUH B padorax
0 COBEPUICHCTBOBAHUIO IMPOU3BOACTBEHHBLIX IPOLECCOB C HCIOJb30BAHUEM
IKCIEPUMEHTAJIbHBIX IAHHBIX U Pe3yJIbTATOB MOJAEJIUPOBAHMS

CnyvaiiHasg BenW4YMHA, IPUMEPBL. BUAbl ClydallHBIX BEIWYUH. 3aKOH PACHPENCIICHUS
BEPOSITHOCTEN JUCKPETHOM CIIy4YallHOM BEJIMYMHBI. bHUHOMHUAIIBHOE pacnpeiesieHue. 3aKOH
pacnpenenenus Ilyaccona. Maremaruueckoe oxupanue. ucnepcus. Moga. OCHOBHBIE
3aKOHBI PACIIPEACIEHUS HEPEPHIBHOM CIIyYanHOW BeIWYUHBI. [[TOTHOCTH pactpeneneHus
BEPOSITHOCTEW HENPEPHIBHOM  CIy4YaWHOM BEJIWYMUHBIL. UYMCIIOBBIE XapaKTEPUCTUKHU
HETIIPEPHIBHOM CIIYYAHOW BEIIMYUHBI.

5. YueOHO-MeTOAMUYECKOE O0ecIeYeHrne CAMOCTOATEILHOM Pa0d0ThI CTY1€HTOB

CamocrosTenbHas paboTa MPOBOAUTCS C 1ETbI0: CUCTEMAaTU3allud U 3aKpeTIeHUs
MOJIYYCHHBIX TEOPETUYECKUX 3HAHMM M TMPAKTUYECKUX YMEHUH O0O0ydarolIuxcs;
yDIyOJIeHUs ¥ PACHIUPEHHS TEOPETHUYECKUX 3HAHUU CTYJAEHTOB; (POPMUPOBAHUS YMEHUU
WCIOJIb30BaTh HOPMATHBHYIO, MPABOBYIO, CIPABOYHYIO JOKyMEHTAIMIO, YYEOHYIO U
CHCIUATBHYIO JUTEPATYpPy; PA3BHUTHs TO3HABATEIBHBIX CIIOCOOHOCTEH W aKTHBHOCTHU
oOy4Jaronuxcsi: TBOPYECKOM HMHUIMATUBBI, CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH,
OpraHW30BaHHOCTH; (DOPMUPOBAHUE CAMOCTOSATEIBHOCTH MBIIIJIEHUS, CIIOCOOHOCTEH K
CaMOpPa3BUTHIO, COBEpILICHCTBOBAHUID M CaMOOPraHU3aIUU; dbopmupoBaHus
po¢eCCHOHAIBHBIX KOMIIETESHIINI; PA3BUTHIO UCCIIEIOBATEILCKUX YMEHHUM CTY/I€HTOB.

@®opMbl U BHUJIBI CAMOCTOSITEIIBHOM pabOThl CTYJIEHTOB: YTEHHUE OCHOBHOU U
JOTIOJIHUTENIBHOW ~ JIMTEPATypbl —  CaMOCTOATENIBHOE  M3Y4YEHHWE Marepuana o
PEKOMEHIyEMBbIM JIUTEPATypPHBIM HCTOYHUKAM; paboTa ¢ OHOIMOTEUHBIM KaTajJoOroM,
CaMOCTOATENBHBIN  1MOm00p HEoOXOIMMOW  JUTeparypbl; paboTa coO  ClOBapew,
CIIPaBOYHUKOM; MTOUCK HE0oOXxonuMoin nHbopManuu B cetd HTEpHET; KOHCIIEKTUPOBAHUE
HMCTOYHUKOB; peeprpoBaHNE HCTOYHUKOB; COCTABJICHHE AHHOTAIMA K TMPOYUTAHHBIM
JUTEpPaTYpPHbIM HMCTOYHUKAM; COCTABJICHHE PEUEH3UH M OT3hIBOB Ha MPOYUTAHHBIN
MaTepual; COCTaBIIGHHE 0030pa MyONHMKanuil Mo TeMe; COocTaBlieHHe Oubmmorpaduu
(Oubnuorpaduueckold KapTOTEKH); IMOATOTOBKAa K pa3au4HbIM (opMaMm TeKylend u
MPOMEXYTOUHOM arrecTtauuu (K TECTUPOBAHUIO, KypCOBOMl paboTe, HSK3aMeHy);
CaMOCTOSITEJIbHOE BBITIOJIHEHUE MPAKTUYECKUX 3aJlaHU PErnpoayKTUBHOTO TUMA (OTBETHI
Ha BOIPOCHI, 3a]]a4M, TECTHI).

TexHonmorus oOpraHu3aly CcaMOCTOSATEIbHOM padoThl O0yYaloUXCS BKJIHOYAET
UCIIOJIb30BaHHE MH(OPMAIIMOHHBIX U MaTepUaIbHO-TEXHUUYECKUX  PECYpPCOB
00pa30BaTeNIbHOTO YUPEKIEHUsA: OHOIMOTEKY C YHUTAJIbHBIM 3aJI0OM, KOMITbIOTEPHbIE
KJIACChl C BO3MOXHOCTBIO paboTel B  VHTepHer; ayauTopuu  (KJIaccel) st
KOHCYJIBTAI[MOHHOM JESITEIbHOCTH.

[lepen BbIMOTHEHUEM OOYYAIOIIMMUCS BHEAYJUTOPHON CaMOCTOSITEIbHON PaOOTHhI
MpEno/iaBareyib MPOBOJUT KOHCYJIBTUPOBAHUE MO BBINOJIHEHUIO 3aJaHUs, KOTOPBIM
BKJIIOYAET 1EJb 3alaHusl, €r0 COJAEP KaHuUsl, CPOKH BBIMIOJIHEHUS, OPUEHTUPOBOYHBIN 00bEM
paboThl, OCHOBHBIE TpeOOBaHMS K pe3yibraram paloThl, KpUTepuu OIeHKH. Bo Bpems
BBITIOJIHEHUSI OOY4YalONIMMHUCS BHEAyIUTOPHOM CaMOCTOATENbHOW paboThl U MpH
HEOOXOUMOCTH TIPEMNo/iaBaTesib MOXET MPOBOIUTh HWHJUBUAYAJIbHBIE U TPYNIOBBIC
KOHCYJIBTALINH.

Kontponb camocTosiTenbHOM pabOThl CTYJIEHTOB MPEAyCMAaTPUBAET: COOTHECEHHE
COZIEp’KaHUsI KOHTPOJIA C UEIsIMU OOy4YeHHs; OObEKTHUBHOCTh KOHTPOJS; BaJUTHOCTh
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KOHTPOJIS

(COOTBETCTBHUE

MNpCaABABIIACMbBIX BaI[aHI/If/i TOMY,

4TO IIpCAIoJaracTtcia

POBEPUTH); AU PEPEHINALNIO0 KOHTPOIbHO-U3MEPUTEIBHBIX MaTepHAIIOB.
@opMBI KOHTPOJISI CAMOCTOATENIBHON PadOThI: MPOCMOTP U MPOBEPKA BBIOJIHEHUS

CaMOCTOATEIHLHOU
B3aUMOIIPOBEPKHU

paboThl
BBITIOJITHCHHOTO

MMpCroaaBaTciICM;

3alaHUsl B TpyNIE;

OpraHu3aIus
oOcyxaeHue

CaMONPOBEPKH,
pE3yABTaToOB

BBITIOJIHEHHON pa0OThl Ha 3aHSATHUM, MPOBEACHUE MHUCHMEHHOTO OMNpPOCa; IMPOBEICHUE
OpraHu3aiyds ¥ TPOBEICHUE WHIUBHUIYAJIbLHOTO COOECeq0BaHuUS;
OopraHu3aiys U NpoBeJIeHUe co0eCceI0BaHus C TPYIIION.

YCTHOTO  OIPOCa;

l'[epequb BOIIPOCOB, OTBOJAMMBbBIX HA CAMOCTOATEC/ILHOEC OCBOCHHUEC NTUCHUIIJINHDBI,

(opMBbI BHEAYIMTOPHOI CAMOCTOSATEIbHON PadoTHI

HaumMeHoBaHme TeM
(pa3aeJsioB) TUCUMILIMHbBI

Hepetlem) BOIIPOCOB, OTBOAUMBIX HAa CAMOCTOATCJIBbHOC
0CBOCHHUEC

Dopmbl
BHEAYAMTOPHOM
CaMOCTOATEIbHOU
padoThI

Tema 1. Jluneiinas anredpa

n HCIIOJIb30BAaHUEC
OCHOBHBIX 3aKOHOB
JUCHUITIIINH HHKCHCPHO-

MEXaHUYCCKOTI0 MOOYJIA.

1. Cxema penieHHs CHCTEMBI TMHEUHBIX YPaBHEHUN 110
Merony l'aycca

2. MarpuuHblii cioco0 pemIeHus: CUCTEMbI JIMHEHHBIX
YPaBHEHHUHU.

3. T'eomerpuueckas HHTEpIpPETALMS CUCTEM JIMHEHHBIX
YPaBHEHUN U HEPABEHCTB.

PaboTa ¢ KOHCIIEKTOM
JIEKIUH, y4IeOHOMH,
JIATEPATypPOU.

Ananmuz
TEOPETHUUECKOTO
Marepuaa,
CHCTEeMaTH3alIlHs
H3YYEHHOTO
Marepuania.
IlonroroBka k
pELIeHMIO 3a1a4

Tema 2. Bexkropel. | 1. KomnuHeapHble BEKTOPHI. PabGora ¢ koHcrekToMm
JIuneinsie onepauuu. | 2. PaBHble BekTOpa. JIEKLIH, yueOHOI,
Koopaunarsi. Omneparuu | 3. CroXeHHE W BBIYUTAHUE JIBYX BEKTOPOB. JINTEPATypPOU.
YMHOXKEHUS BEKTOpOB. | 4. CkansgpHOE NPOU3BEIECHHE JBYX BEKTOPOB I10 X AHnanus
Hcnonbs3oBaHne BEKTOPOB B | KOOpAUHATaM. TEOPETUYECKOTO
OCHOBHBIX 3akoHax | 5. dopmyia Ui ONpPEACIICHUs yIvla MEXIY ABYMs Marepuaia,
€CTECTBEHHOHAYYHBIX BEKTOpaMH. CUCTEMATH3aLNs
JUCLUILINH, npaBwiax | 6. VYcioBHs KOJUIMHEAPHOCTH JABYX BEKTOPOB, UX HU3Y4YEHHOI'O
IIOCTPOECHUSI TEXHUYECKUX | MEPHEHIUKYIIPHOCTH. Marepuaa.
CXEM U YEepTEeKEN. ITonroroska k
pELIeHUIO 3a/1a4
Tema 3. Amnamutuueckad | 1. OnpeneneHue oKpyKHOCTH. Pabota ¢ KOHCHEKTOM
reomeTpus. E€ npumenenue | 2. VYpaBHEHHE OKPY)KHOCTH C LIEHTPOM B JIFOOOH TOUKE | JIEKLIUH, y4eOHOM,
B IPUHLHANNAIBHBIX | TWIOCKOCTH x(Oy, C IICHTPOM B Hayaje KOOpAHUHAT. JIUTEPaTypOu.
0COOEHHOCTIX 3. Omnpenenenue dUIHAICA. Ananns
MOJEIINPOBaHUS 4. KaHoHM4eckoe ypaBHEHHE DIUIUIICA. TEOPETUYECKOIO
MareMaTHYeCKUX, 5. Omnpenenenue 3IMNCa. Marepuaa,
¢usnyecknx 1 xuMudeckux | 6. KaHoHHMYeckoe ypaBHEHHE HIUIMIICA. cUCTEMaTU3aLus
npoueccax, 7. OKCUEHTPUCHUTET JILIUIICA. W3YYEHHOTO
IIpEHA3HAYCHHBIX g | 8. @opma aumIca ¢ U3MEHEHHEM 3KclieHTpucurera oT 0 | Marepuana.
KOHKPETHBIX no 1. Ilonroroska k
TEXHOJIOTUYECKUX 9. Omnpenenenue runepbonbl. KaHoHHYeckoe ypaBHEHHE | pEIICHHIO 3a/1a4
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MPOLIECCOB.

rUnepOoIbL.

Tema 4. Teopus npenenon
MOCJIEI0BATEIbHOCTEN 51

hyHKIHH, ed
WCTIOJIb30BaHHE B
OCHOBHBIX 3aKOHaxX
JTUCIWIUIMH ~ WHXKEHEPHO-

MEXaHNYCCKOI0 MOIYJIA.

1. beckoHeuyHo Mayioi QyHKITHSA.

2. beckoHeuHO OombIas QyHKIHUS.

3. CgoiicTBa OECKOHEYHO MaJIbIX (DYHKIIHA.

4.  ®opmynbl IEPBOTO U BTOPOTO 3aMeYaTeIbHbIX
MPEIEIIOB.

5. OpHOCTOpOHHHME Tpeieibl (PYHKIIUH B TOUKE.

PaGora ¢ koHcrekToMm
JEKLUH, y4eOHOil,
JINTEPATypPOH.

AHanus
TEOPETUUYECKOTO
Marepuania,
CUCTEeMaTu3alus
W3Y4YEHHOTO
Marepuana.
[ToaroroBka k
PEIICHHUIO 3a/1a4

Tema 5. HenpepsiBHOCTB

1. Bslnmyknast 1 BOTHyTasi KpuBasl.

PaGora ¢ KOHCIIEKTOM

¢ynknun.  [IpousBognas. | 2. WHTepBabl BHITYKIOCTH U BOTHYTOCTH KPUBOM. JIEKIIHH, y4eOHOIH,
[Ipumenenue mnpou3BoaHOM | 3. JocTrarounslii MOpU3HAK CYLIECTBOBAHUS TOYKH | JIUTEPATypPOU.

B paboTtax no | meperuda KpUBOH. AHanu3
COBEpLICHCTBOBAHUIO 4. AcumnTora KpUBOM. TEOPETUYECKOTO
IIPOU3BOJICTBEHHBIX 5. BeprukanbHble U HAKIIOHHBIE ACUMITOTHI. Marepuana,

IIPOLIECCOB c| 6. Cxema wuccienoBaHusi (YHKIUH M TOCTPOCHHUS €€ | CHCTEeMaTH3aIHs
UCITIOJIb30BaHUEM rpaduxka. M3Y4YEHHOTO
SKCIIEPUMEHTAIIbHBIX Marepuaia.

JAHHBIX W PE3yJbTaTOB [ToaroroBka k
MOJICJINPOBAHUSI. pELIeHUIO 3a1a4

Tema 6. MHurerpansHoe | 1. OObem Tena, 00pa30BaHHOTO BpalleHHeM IUIOCKoW | Pabora ¢ KoHcmeKTOM
HCUYUCIICHHE " ero | gurypst Bokpyr ocu Ox u ocu Oy. JIEKIUH, y4IeOHOMH,
npuMeHeHue Bo BhaaeHuu | 2. OrmpeneneHre  HECOOCTBEHHOTO — HMHTErpajla  C | TUTepaTypou.
HaBBIKAMHU JIETIOBOTO | O€CKOHEYHBIMU TIpeieNlaMyi WHTETPUPOBAHUSI. AHanus
B3aUMOJICHCTBUS c | 3. lloHaTrue HecoOCTBEHHOTO MHTErpaja OT Pa3PHIBHOM | TEOPETUYECKOTO
CEepPBUCHOH  CIy)KOOW W | yHKIHU. Marepuala,
OLICHUBAaHUU PEKOMEHAAINN cUCTEMaTH3alus

c y4eToM W3Y4YEHHOTO
3KCIIEPUMEHTAILHON Marepuania.

paboThl TEXHOJIOTHYECKOTO
OTAeNa NPeANpUsTHUS.

IlonroroBka k
pELICHMIO 3a1a4

Tema 7. OyHKIUA
HECKOJIbKMX IIE€pPEMEHHBIX.
HenpepsiBHOCTE. YacTHbIe
IIPOU3BOHBIE u
nuddepennmar.
OKCTpeMyMbl (QYyHKIMH 2-X
MEPEMEHHBIX. YCIOBHBIN U
aOCOIOTHBIN  AKCTPEMYMBI
(GyHKIMM 2-X MEePEMEHHBbIX.
Nx [IPUMEHEHUE B
MPUHLMUIHAATIBHBIX
0COOEHHOCTSIX
MOJIEITMPOBAHHUS
MaTeMaTU4YECKUX,
(U3MYECKUX U XUMUYECKUX
mpoueccax,

l. HeoOxomumoe ycinoBue sxkcTpemyma (YHKIHH JIByX
IIEPEMEHHBIX.
2. JlocTaTtouHbli pHU3HAK SKCTpeMyMa (YHKIMH JBYX
IIEPEMEHHBIX.

Pabora ¢ KOHCIEKTOM
JEKLUH, yueOHOI,
JINTEPATypPOU.

Ananuz
TEOPETHUECKOTO
Marepuana,
CHCTEMAaTH3aIs
H3Y4YEHHOTO
Marepuaia.
IToaroroBka k
pelIeHuIo 3a/1a4
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MpeIHa3HAYeHHBIX TUTSE
KOHKPETHBIX

TEXHOJOTMYECKUX

MIPOLIECCOB.

Tema 8. | 1. Jluneiinoe muddepeHnuanbsHoe ypaBHeHHEM BToporo | Pabora ¢ KoHCIEKTOM
JudbdepenunanbHubie MopsiJIKa. JISKITHH, y4eOHOMH,
ypaBHeHUs l-ro mopsaka. | 2. XapaKTepUCTHUUECKOE YpaBHEHHE [UIsl OIHOPOIHOTO | JINTEPATYpPOM.
Huddepenunanpabie G depeHInaTbHOTO YpaBHEHUS BTOPOTO MOPSIKA. Ananus

ypaBHeHUs 2-ro mopsaka. | 3. OOmee pernieHne OAHOPOAHOTO TU(G(HEPEHIMATBEHOTO | TEOPETUUYECKOTO
Jluneiinbie muddepeHil. | ypaBHEHUS  BTOPOro  MOpsAAKa B 3aBUCUMOCTH  OT | MaTepuala,
VYpaBHeHUsT 2-TO TOpAIKA. | JUCKPUMHHAHTA XapaKTEPUCTHUECKOTO YPAaBHEHHUSI. cHCTeMaTh3alus

JIAY 2-ro mopsiaka ¢ mocT. | 4. OOmee pemeHre ogHOPOoAHOTo aud(epeHIInaTbHOTO | H3yYEHHOTO
Koappunuenramu. ypaBHEHHs  BTOpPOTO  TOpsiAKa  C  TOCTOSHHBIMHU | Marepuala.
Hopmanbhbie cuctemsl | kodddunrentamu. [ToaroroBka k
mddepeHnnanbHbIX 5. YactHoe pelieHue HEOJHOPOJHOIO | PEIIECHUIO 3a]1a4
ypaBHEHHUH. mudGepeHInaTbHOTO  ypaBHEHUS BTOPOTO TMOpSAIKa C

Hcnonb3oBanue B | IOCTOSHHBIMU KO3()(UIIMEHTaMu, €ClIi ero mpaBasi 4acTh

OCHOBHBIX 3aKOHaX | €CTh MHOTOUYJICH.

JTUCLUUIUIMH ~ HWHXXEHEPHO-

MCXaHNYCCKOI'0O MOAYJIA.

Tema 9. UYwucnoBble u
(YHKIIMOHATIBHBIC  PSJIBI.
Hcnons3oBanue B
OCHOBHBIX 3aKOHaX
JTUCIWIUINH ~ WHXKEHEPHO-
MEXaHUYIECKOTO MOYJIS.

1. CreneHHBIC PSAIBI.

2. OO6nacTh CXOAMMOCTH CTEIICHHOTO Psijia.

3. PasnoxxeHue B CTeNEeHHOU psijx QYHKIHH €, sinx, COsX,
(1+x)™, In(l+x).

Pabora ¢ KOHCIIEKTOM
JIEKLIMH, y4eOHOI,
JIATEPATypPOU.

Ananuz
TEOPETHUECKOTO
Marepuana,
CHCTEMAaTH3aIUs
H3YYEHHOTO
Marepuaia.
IloaroroBka k
pEIIeHUIO 3a/1a4

Tema 10. Ilpenmer Teopuun

BeposTHOCTE. (OCHOBHBIE
HOHATHS. OcHoBHbIE
TeopeMbl U (popMyJibl

TEOPUU BEPOATHOCTEU., €€
IIPUMEHEHHE BO BIIAJICHUU
HaBbIKAMH JIEJIOBOTO
B3aNMOJICHCTBHS C
CEpPBUCHOM  CIyKOOH
OLICHUBAaHUU PEKOMEHAAINN
c y4ETOM
AKCHEPUMEHTAIBHOMN

paboThl TEXHOJIOTUYECKOTO
oTaena NpeaIpUsITH.

Acumnroruueckas popmyny Ilyaccona.

@opMya OJTHON BEPOSTHOCTH.

VYcioBHAsI BEPOSTHOCTb.

. @opMyna BEpOSTHOCTH TOSBIECHUS XOTS OBl OJTHOTO
COOBITHSI.

5.  BepostaocTs runores. ®opmyina baiieca.

B

Pabota ¢ KOHCIEKTOM
JIEKIUH, y4IeOHOMH,
JIATEPATypPOU.

Ananmuz
TEOPETHUUECKOTO
Marepuaa,
CHCTEeMaTH3alIlHs
H3YYEHHOTO
Marepuania.
IlonroroBka k
pEeLIeHUIO 3a/1a4

Tema  11. IloBropuwie | 1. HauBeposiTHelimee uyucio mnosiBIeHUNH coObiTuss B | Pabora ¢ KoHcmeKkToM
WCTIBITAHUS. Nx HE3aBUCUMBIX UCTIBITAHUSX. JIEKLUH, y4eOHOM,
NPUMEHEHHUE BO BiaJeHUU | 2. BepoATHOCTh OTKIIOHEHHUS OTHOCUTEIIBHOM YacTOTHI OT | JIMTEPATYPOM.
HaBbIKAMU JIEJIOBOTO | MOCTOSIHHOM BEPOSITHOCTU B HE3aBUCUMBIX UCIIBITAHUSAX. AHanu3
B3aMMOJEHCTBUS c TEOPETUUECKOTO
CEpPBUCHOH  CiIy)kOOH | marepuana,
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OIICHUBAHUU PCKOMCHAAUN
c y4eToM
AKCHEPUMEHTAIBHOMN
paboThl  TEXHOJIOTHYECKOTO
OTJea OPEeAnpPUATHS.

cucreMarmusanus
H3Y4YEHHOTO
Marepuania.
Tlonrorosxka k
pENISHUIO 3a]1a4

Tema 12. Cnyuaiinble | 1. Maremarndeckoe OKHIaHUE. PaGora ¢ KoHCIIEKTOM
BenuuuHbl.  [Ipumenenue | 2. HQucnepcus. Mona. JIEKU WU, y4eOHOIH,
Cly4yalHbIX  BeauduH B | 3. OCHOBHBIE 3aKOHBl PpACIpPEACIICHUS HENPEPBIBHOM | JIUTEPATYPOH.

paborax 0 | CIy4YalHOUW BEJIMYMHBI. AHanus
COBEPIIECHCTBOBAHUIO 4. IInotHOCTH pacnpeneneHus BEPOSITHOCTEN | TEOPETUUYECKOTO
IIPOU3BOICTBEHHBIX HEIPEPBIBHOM CIIy4YallHON BEJIMYHHBI. Marepuaa,

MIPOIIECCOB c| 5. UYwucioBble XapaKTEPUCTUKU HEMPEPHIBHOW CIyYalHOW | CHCTeMaTH3aIMs
KCII0JIb30BaHUEM BEJTUNYMHBI. W3Y4YEHHOTO
SKCIIEPUMEHTAIIbHBIX Marepuaia.

JAHHBIX W PE3yJIbTaToOB [ToaroroBka k
MOJIETTUPOBAHMSL. pELICHUIO 3a/1a4

LLIkana oueHmnBaHms

[ITkxana oneHuBaHus

Kpurepun ouenuBanus

«OTIMYHO» OOyuaronuiicss IyOOKO M COAEPKaTENIbHO PACKPBIBAET TEMY
CaMOCTOATENbHON paboThl, HE nonmycTuB omuobok. OTBer
HOCHUT Pa3BEPHYTHIM U HCUEPIBIBAIOIINI XapaKTep

«Xopouo» OOy4Jaronuiicss B 11eJIOM PACKPHIBAET TEMY CaMOCTOSTEIbHON

paboTHI, OJHAKO OTBET XOTS Obl Ha OJWH W3 HUX HE HOCHUT
Pa3BEPHYTOrO M HCYSPIBIBAIOIIETO XapaKTepa

«YIOBIETBOPUTEIBHOY

OOyuaromuiicst B 1I€JIOM PACKPBIBAET TEMY CAMOCTOSTEIHHOU
paboThl M JIOMYCKAaeT psAJl HETOYHOCTEH, (QparMeHTapHO
PACKpBIBAET COJAEpP)KaHUE TEOPETHUECKUX BOMPOCOB WM MX
PacKphIBaeT COAEpPkKATEeIbHO, HO JOINYyCKas 3HauyuTeJIbHbIC
HETOYHOCTH.

«Hey,HOBJICTBOpI/ITeJILHO
»

OO6yuaroniuiics HE BBIOpaHHOM TeMou

CaMOCTOATEILHON pabOThI

BJIaACCT

6. OueHounbie Marepuajbl ((GoHI OUEHOYHBIX CPEACTB) AJHA MPOBEICHHUS

TEKYIIEro KOHTPOJSA YCIEeBacMOCTH,

0CBOCHUSA TUCHMUIIJIMHBI

l'[pOMe)KyTO‘IHOﬁ arrecranuua mno uroramM

6.1. ITacniopt poHIa OLIEHOYHBIX CPEACTB

Neo | Konrponupyembie Kon u HaumenoBanue | MHaukatop HaumenoBanue
pazzensl (TeMbI) KOMIIETEHIIUU JIOCTUKCHUS OIICHOYHOTO
JUCLUIIINHBI KOMIIETEHIINU CpelcTBa

1. | Tema 1. Jluneiinas | OIIK - 5. Cnocoben OIK-5.1. 3raer Omnpoc, TecT
anrebpa U | UCIOJIB30BaTh OCHOBHBIE AoKian, 3a4CT
HUCHOTE30BAHNC OCHOBHBIC 3aKOHOMEPHOCTH,

OCHOBHBIX 3aKOHOB 9

3aKOHOMEPHOCTH, JIEHCTBYIOIINE B
JTUCIUTUTIH .

JIEHCTBYIOIIUE B lponecce
WHKXEHEPHO-

nporecce W3TOTOBJICHUS
MEXAHHIHCCKOTO MalIMHOCTPOUTEIBHBIX
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MOZYJIS.

HU3IrOTOBJICHUA
MAaIIMHOCTPOUTCIIbHBIX
u3enuii TpedyeMoro
KauecTBa, 3aJJaHHOTO
KOJIMYECTBA TIPU
HaMMCHBIIMX 3aTparax
00I111eCTBEHHOTO TpyAa

u3nenuii TpedyeMoro
KauecTBa, 3aJaHHOTO
KOJIMYECTBA TIPU
HAMMEHBIIINX 3aTparax
OOIIECTBEHHOTO TpyAa
OIIK-5.2. Ucnonb3yeT
OCHOBHEIE
3aKOHOMEPHOCTH,
JICUCTBYIOLIME B
nporiecce
W3TOTOBIICHUS
MaIIHHOCTPOUTEIEHBIX
u3aenuii TpedyeMoro
KauecTBa, 3aJJaHHOTO
KOJIMYECTBA TIPU
HAMMEHBIIIHNX 3aTparax
0O0IIECTBEHHOTO TpyJa
OIIK-5.3. Bnaneet
HaBBIKAMU
W3TOTOBJICHUS
MAaIIHHOCTPOUTEIBHBIX
u3nenuit TpedyemMoro
Ka4yecTBa, 3aJaHHOTO
KOJIMYECTBA TIPU
HAUMEHBIIINX 3aTpaTax
0OIIIECTBEHHOTO TPy/Aa

Tema 2. BexTopsl.
Jluneiitnpie omepanuu.
Koopaunarsl.
Onepanuu  yMHOKCHHS
BEKTOPOB.
Wcnons3oBanue
BEKTOPOB B OCHOBHBIX
3aKOHaX
€CTECTBEHHOHAYYHbBIX
JTUCIUTLINH, TIpaBHIIaxX
MOCTPOCHUS
TEXHHYECKHX CXEM U
YepTekKen.

OIIK - 5. Crnocoben
HCIIOIb30BaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOIIME B
nporecce
H3TOTOBJIEHHS
MAaIIHHO CTPOUTETBHBIX
u3Ienil TpedyeMoro
KauyecTBa, 3aJJaHHOIO
KOJIMYECTBA MPHU
HAaWMEHBIIIUX 3aTparax
00IIeCTBEHHOTO TpyAa

OIIK-5.1. 3naer
OCHOBHEIC
3aKOHOMEPHOCTH,
JICUCTBYIOLIME B
nporecce
W3TOTOBJICHUS
MAaIIMHOCTPOUTENBHBIX
u3nenuit TpedyemMoro
KadyecTBa, 3aJJaHHOTO
KOJTMYECTBA MIPH
HAaUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO Tpy/a
OIIK-5.2. Ucnonb3yeT
OCHOBHEIC
3aKOHOMEPHOCTH,
JICUCTBYIOLIME B
nporecce
W3TOTOBJICHUS
MAaIIMHOCTPOUTEIBHBIX
u3nenuit TpedyemMoro
KauyecTBa, 3aJJaHHOTO
KOJTMYECTBA MIPH
HAaUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO Tpy/Aa
OIIK-5.3. Bnaneet
HaBBIKAMU

Ormpoc, TecT
JOKIIaj, 3a4€ET
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HN3TOTOBJICHUA
MAaITHHOCTPOUTEIILHBIX
u3aenui TpedyeMoro
KauecTBa, 3aJaHHOTO
KOJIMYCCTBA IIPU
HaMMEHBIIIHMX 3aTparax
0OIIECTBEHHOTO TPy/aa

Tema 3. | OIIK - 5. Cnocoben OIIK-5.1. 3Haer Ompoc, TECT
AHanuTudeckas HCIOIB30BaTh OCHOBHBIC JIOKJIaj, 3a4€T
reoMeTpusl. E€ | ycHoBHEIE 3aKOHOMEPHOCTH,
MIPUMECHEHUE B JAKOHOMEPHOCTH, JIEHCTBYIOIIHE B
NPUHLUNHAATIBHBIX . nporecce
OCOOEHHOCTAX JICHCTBYIOIHC B W3TOTOBJICHUS
MOJIEIUPOBAHUS npormecce MAILIHHOCTPOUTEIBHBIX
MaTeMaTU4YCCKUX, HW3TOTOBJICHUA u3AeTuii TpedyemMoro
(buznyeckux U | MAaIIMHOCTPOUTENBHBIX | KAYECTBA, 3alaHHOTO
XUMHYECKHIX M31eNHi Tpe6yeMoro KOJTMYECTBA MIPH
nporeccax, KAUECTBA, 30AHHOTO HAaUMEHBIINX 3aTpaTax
TPE/IHASHAEHHBIX LI | oo pu O0IIECTBEHHOTO TPyAa
KOHKPETHBIX OIIK-5.2. Ucnonb3yeT
TEXHOJIOTHUYECKHUX HaNMCHBIIHNX 3aTPATaX | ¢ yopHble
MIPOIIECCOB. OOILIECTBEHHOTO TPy 3aKOHOMEPHOCTH,
JIEUCTBYIOLIME B
nporecce
W3TOTOBJIICHUS
MAaIIMHOCTPOUTEIBHBIX
u3nenui TpedyeMoro
KauyecTBa, 3aJJaHHOTO
KOJTMYECTBA MIPH
HAaUMEHBIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa
OIIK-5.3. Bnaneet
HaBBIKAMU
M3TOTOBJICHUS
MAaIIHHOCTPOUTEIBHBIX
uzaenui TpedyeMoro
KauecTBa, 3aJJaHHOTO
KOJIM4eCTBa MPU
HAUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa
Tema 4. Teopus | OIIK - 5. CiocobGen OIIK-5.1. 3uaer Ompoc, TECT
TIpeIeoB HCIIOIb30BaTh OCHOBHBIE JOKIIaJ, 3a4ET
MOCNENOBATENBHOCTEH | cpopmpbie 3aKOHOMEPHOCTH,
Ecnom(};}(])igﬁﬁgj eg 3aKOHOMEPHOCTH, ACHCTBYIOIIHE B
OCHOBHBIX sakoHax | NCNCTBYIONIC B Eg:;:;fel{m
AUCLIUATUINH fiporecce MAaIIHHO CTPOUTEIBHBIX
HHIKCHCPHO- M3TOTOBICHHA u3eIni TpedyeMoro
MEXaHUYIECKOTO MAIIHHOCTPOUTENBHBIX | kauecTBa, 32 AHHOTO
MOZYJIA. u3zienuit TpedyemMoro

Ka4deCTBa, 3aJaHHOT'O
KOJMYCCTBA IIPU

KOJIMYCCTBA IIPH
HaMMCHBIIHNX 3aTparax
O6H_[€CTBCHHOFO Tpyaa
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HaMMCHBIIMNX 3aTparax
00I11eCTBEHHOTO TPy

OIIK-5.2. Ucnons3yeT
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOIIME B
mporecce
H3TOTOBJIEHHS
MAaIIHHOCTPOUTEIBHBIX
u3nenuit TpedyemMoro
KayecTBa, 3aJaHHOTO
KOJTUYECTBA MTPH
HAUMEHBIIINX 3aTpaTax
0O0IIIeCTBEHHOTO TPpy/aa
OIIK-5.3. Baageer
HaBBIKAMH
H3TOTOBJICHUS

MAIITHHO CTPOUTEIBHBIX
u3aenui TpedyeMoro
KayecTBa, 3aJaHHOTO
KOJTMYECTBA MPH
HAaUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa

Tema 5.
HenpepriBHOCTB
byHKIHH.
[IpounsBonnas.
[Ipumenenue
MPOU3BOIHOU B
paborax o
COBEPIICHCTBOBAHUIO
IIPOU3BOJICTBEHHBIX
IIPOLIECCOB c
HCITI0JIb30BaHUEM
JKCIEPUMEHTAIbHBIX
JJAHHBIX U PE3yJbTaToOB
MOJIEIIMPOBAHMUS.

OIIK - 5. Crocoben
HCITIOJIb30BAaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JEUCTBYIOLIME B
nporecce
W3TOTOBIICHUS
MaIIuHOCTPOUTEILHBIX
u3enuit TpedyemMoro
Ka4yeCTBa, 3aJJaHHOTO
KOJIMYECTBa TIPH
HAUMEHBIIINUX 3aTpaTax
00IIECTBEHHOTO Tpy/aa

OIIK-5.1. 3naer
OCHOBHEIE
3aKOHOMEPHOCTH,
JIEUCTBYIOLIME B
nporiecce
W3TOTOBIICHUS
MaIIHHOCTPOUTEILHBIX
u3aenui TpedyeMoro
KauecTBa, 3aJJaHHOTO
KOJTMYECTBA MIPH
HAMMEHBIIIHNX 3aTparax
OOIIECTBEHHOTO TpyAa
OIIK-5.2. Ucnonb3yeT
OCHOBHEIE
3aKOHOMEPHOCTH,
JIEUCTBYIOLIME B
nporiecce
W3TOTOBIICHUS
MaIIHHOCTPOUTEILHBIX
u3nenui TpedyeMoro
KauecTBa, 3aJJaHHOTO
KOJTMYECTBA MIPH
HAMMEHBIIIHNX 3aTparax
OOIIECTBEHHOTO TpyAa
OIIK-5.3. Bnaneet
HaBBIKAMU
W3TOTOBJICHUS
MAaIIHHOCTPOUTEIBHBIX
u3nenuit TpedyemMoro
KauecTBa, 3aJaHHOTO
KOJIMYECTBA NIPU

Ompoc, TECT
JTOKJIaJI, 3a4ET
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HANMCHBIINX 3anaTax
0OIIIECTBEHHOTO TPy/Aa

Tema 6. UnTerpansHoe
UCUHCJICHHE U  €ro

MIpUMEHEHHE BO
BIAJICHUU  HaBbIKAMU
JIEJI0BOTO
B3aMMO/ICHCTBUS c
CEpBUCHON CITy:KOOH U
OLICHUBAaHUU
pEeKOMEHJauu c
y4eToM
3KCHEPUMEHTAIBHOMN
paboThI
TEXHOJOTMYECKOTO

oTacia NpeanpuAaTUs.

OIIK - 5. Crnocoben
HCIIOIb30BaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOIIME B
nporecce
H3TOTOBJIEHHS
MAaIIHHO CTPOUTETBHBIX
u3Ienil TpedyeMoro
KauyecTBa, 3aJJaHHOIO
KOJIMYECTBA MPHU
HAaWMEHBIIIUX 3aTparax
00IIeCTBEHHOTO TpyAa

OIIK-5.1. 3naer
OCHOBHEIE
3aKOHOMEPHOCTH,
JICUCTBYIOIIUE B
mporecce
HM3rOTOBJICHUS

MAaIIHHO CTPOUTEIBHBIX
u3nenuit TpedyemMoro
KayecTBa, 3aJaHHOTO
KOJINYECTBA MPHU
HAUMEHBIIINX 3aTpaTax
0O0IIIECTBEHHOTO TPy/aa
OIIK-5.2. Ucnons3yet
OCHOBHEIE
3aKOHOMEPHOCTH,
JICUCTBYIOIIUE B
mporecce
HM3rOTOBJICHUS

MAaIIHHO CTPOUTEIBHBIX
u3nenuit TpedyemMoro
KayecTBa, 3aJaHHOTO
KOJINYECTBA MPHU
HAUMEHBIIINX 3aTpaTax
0O0IIIECTBEHHOTO TPy/aa
OIIK-5.3. Baageer
HaBBIKAMU
H3TOTOBJICHUS
MaITuHOCTPOUTETBHBIX
u3nenui TpedyeMoro
KauyecTBa, 3aJJaHHOIO
KOJTMYECTBA MIPH
HaWMEHBIIINX 3aTpaTax
0OIIECTBEHHOTO TPY/aa

Ompoc,

TCCT

JOKNIaz, 3a4€ET

Tema 7.
HECKOJIbKUX
IIEPEMEHHBIX.
HenpepbIBHOCTS.
YacTHble IPOU3BOJHBIE
u nudepeHman.
OKCTpeMyMbl (YHKLIUU
2-x IIEPEMEHHBIX.
VYcnoBHbIN u
a0COJTIOTHBIHN
9KCTpEeMyMBbl (pyHKIIMU
2-x mnepemMeHHbIX. Mx

OyHKIHA

OIIK - 5. Criocoben
UCIIOJIb30BaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JEUCTBYIOLIME B
nporiecce
U3TOTOBIICHUS
MAaIIMHOCTPOUTEIBHBIX
u3enuit TpedyemMoro
KauecTBa, 3aJJaHHOTO
KOJIMYECTBA TIPH

OIIK-5.1. 3naer
OCHOBHEIC
3aKOHOMEPHOCTH,
JICUCTBYIOLIME B
mporecce
W3TOTOBJICHUS
MAaIIMHOCTPOUTENBHBIX
u3nenuit TpedyemMoro
KauyecTBa, 3aJJaHHOTO
KOJTMYECTBA MIPH
HAaUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO Tpy/Aa

MIPUMEHEHUE B OIIK-5.2. Ucnonb3yeT
MPUHIATIAATBHBIX HANMCHBIIHNX 3aTPATAX | ¢ popHpIe
0COOCHHOCTAX OOIL[ECTBEHHOTO TPy/a 3aKOHOMEPHOCTH,
MOJICITUPOBAHHUS JIEHCTBYIOIIHE B
MaTeMaTHYeCKHUX, mporecce

Ompoc,

TECT

JOKJIajd, 3a4ET
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¢bu3nIecKux U U3TOTOBJICHUS
XUMHYECKHUX MAaIIMHOCTPOUTENBHBIX
nporeccax, u3enuii TpedyemMoro
MpeHa3HaYeHHbIX IS KauyecTBa, 3aJJaHHOTO
KOHKPETHBIX KOJIMYECTBA IPU
TEXHOJIOTUYECKUX HAaUMEHBIIINX 3aTpaTax
MIPOIIECCOB. 00IIECTBEHHOTO TpyJa
OIIK-5.3. Bnaneet
HaBBIKAMHU
M3TOTOBJICHUS
MAaIIHHOCTPOUTENBHBIX
u3nenuit TpedyeMoro
KauecTBa, 3aJaHHOTO
KOJIM4eCTBa MPH
HaMMEHBIIINX 3aTparax
0OIIIECTBEHHOTO TPy/Aa
Tema 8. | OIIK - 5. Criocoben OIIK-5.1. 3naer Ormpoc, TeCcT
Huddepenunanbabie MCIIOIb30BaTh OCHOBHBIE JOKJIaJ, 3a4ET
ypaBHEHUS 1-r0 | §cnosHBIE 3aKOHOMEPHOCTH,
HopsiKa. 3AKOHOMEPHOCTH, JEHCTBYIOLINE B
Huddepenunanbubie . npouecce
ypaBHEHUS 2-ro | ACHCTBYIOIIC B M3TOTOBJICHUS
nopsiika.  Jluneinsie | TPOHCCCE MaIIHHOCTPOUTEIEHBIX
nuddepenir. U3TOTOBJICHUA u3nenuit TpedyemMoro
ypaBHEHHUS 2-10 | MAIIMHOCTPOUTEIIBHBIX | KAYECTBA, 3aJlaHHOTO
nopsnka.  JIAY  2-ro | y3penmit tpeGyemoro KOJINYECTBA MPU
nOpsiIka € TOCT. | yayecrpa 3a1aHHOTO HAMMEHBIIINX 3aTparax
Kosddunmenramu. 0O0IIIECTBEHHOTO TPy/aa
KOJIMYeCTBa pU
HopmanbHble cuctemsl OIIK-5.2. Ucnonb3yet
nuddepeHIaIbHBIX HaNMCHBIIHNX 3aTPATaX | cyopppre
YpaBHEHUH. 00IIECTBEHHOTO TPy/a 3aKOHOMEPHOCTH,
Hcnons3oBanue B JICUCTBYIOIIUE B
OCHOBHBIX 3aKOHAX nporiecce
JTUCIUILITUH M3TOTOBJICHUS
WH)KEHEPHO- MaIIMHOCTPOUTEIBHBIX
MEXaHUYECKOTO uzaenui TpedyeMoro
MOJTYJIS. KauecTBa, 3aJJaHHOTO

KOJIMYECTBA IIPH
HaMMCHBIIHNX 3aTparax
OOIIIECTBEHHOTO TPy/a
OIIK-5.3. Bnaneer
HaBbIKAMH
HU3IrOTOBJICHUSA
MAIIIMHOCTPOUTEIBHBIX
u3nenui TpedyeMoro
Ka4yecTBa, 3aJJaHHOTO
KOJIMYECTBA NIPU
HAaUMEHBIIINX 3aTpaTax
0OIIECTBEHHOTO TPY/aa

Tema 9. Uuncinosrle u
(GyHKIMOHATBHbIE
psanel. Mcmonbs3oBanue

OIIK - 5. Cnocoben
HCIIOJb30BaTh
OCHOBHBIE

OIIK-5.1. 3uaer
OCHOBHBIE
3aKOHOMEPHOCTH,

Ompoc,

TECT

JOKJajd, 3a4ET
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B OCHOBHBIX 3aKOHax
JUCLUTIINH
WHXKEHEPHO-
MEXaHU4ECKOTO
MOJIYJIS.

3aKOHOMEPHOCTH,
JIEUCTBYIOLIME B
nporecce
U3TOTOBJICHUS
MAaIIMHOCTPOUTEITBHBIX
u3eNi TpedyemMoro
KaueCcTBa, 3aJJaHHOTO
KOJTMYECTBA TIPH
HAaUMEHBIIIUX 3aTpaTax
00I1IeCTBEHHOTO TpyAa

JICUCTBYIOLIME B
nporiecce
W3TOTOBIICHUS
MaIIHHOCTPOUTEIEHBIX
u3nenuii TpedyeMoro
KauecTBa, 3aJJaHHOTO
KOJTMYECTBA MPH
HAMMEHBIIINX 3aTparax
OOIIECTBEHHOTO TpyAa
OIIK-5.2. Ucnonb3yeT
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOLIME B
nporiecce
W3TOTOBIICHUS
MaIIHHOCTPOUTEIEHBIX
u3aenui TpedyeMoro
KauecTBa, 3aJJaHHOTO
KOJTMYECTBA MPH
HAMMEHBIIINX 3aTparax
OOIIECTBEHHOTO TpyAa
OIIK-5.3. Bnaneet
HaBBIKAMU
W3TOTOBJICHUS
MAaIIHHOCTPOUTEIBHBIX
u3nenuit TpedyemMoro
Ka4ecTBa, 3aJaHHOTO
KOJIMYECTBA TIPU
HAUMEHBIIINX 3aTpaTax
0OIIIECTBEHHOTO TPy/Aa

10.

Tema 10. Ilpenmer
TEOPUH BEPOSTHOCTECH.
OCHOBHBIE  IOHATHS.
OCHOBHBIE TEOPEMBI U

(bopmyIsl TEOpHUH
BEpPOSITHOCTEM. eé
MIpUMEHEHHE BO
BIAJICHUU  HaBbIKAMU
JIEJIOBOTO
B3aMMO/ICHCTBUS c
CEpBUCHOHN CITy’)KOOH U
OLICHUBAaHUU
peKoOMeHaluN c
y4eToM
3KCHEPUMEHTAIBHOMN
paboThI
TEXHOJIOTUYECKOTO

oTacia NpeanpuATUs.

OIIK - 5. Crnocoben
HCIIOIb30BaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOIIME B
nporecce
H3TOTOBJIEHHS
MAaIIHHO CTPOUTETBHBIX
u3Ienil TpedyeMoro
KauyecTBa, 3aJJaHHOIO
KOJIMYECTBA MPHU
HAaWMEHBIIIUX 3aTparax
00IIeCTBEHHOTO TpyAa

OIIK-5.1. 3naer
OCHOBHEIE
3aKOHOMEPHOCTH,
JICUCTBYIOIIUE B
npoiiecce
HM3TOTOBJICHUS
MalTUHOCTPOUTETBHBIX
u3nenuit TpedyemMoro
KauecTBa, 3aJaHHOIO
KOJINYECTBA MPHU
HAaMMEHBIIINX 3aTpaTax
0O0IIIECTBEHHOTO TPy/aa
OIIK-5.2. Ucnons3yet
OCHOBHEIE
3aKOHOMEPHOCTH,
JICUCTBYIOIIME B
npoiiecce
HM3TOTOBJICHUS
MalTUHOCTPOUTETBHBIX
u3nenuit TpedyemMoro
KauecTBa, 3aJaHHOIO
KOJINYECTBA MPHU

Ompoc, TeCcT
JOKIIaj, 3a4€ET
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HANMCHBIINX 3anaTax
0O0IIIeCTBEHHOTO TPy/aa
OIIK-5.3. Baageer
HaBBIKAMH
HN3IrOTOBJICHUSL

MAIITHHO CTPOUTEIBHBIX
u3aenui TpedyeMoro
KayecTBa, 3aJaHHOTO
KOJIMYCCTBA HpI/I
HAaUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa

11| Tema 11. IloBropnsie | OIIK - 5. Cnocoben OIIK-5.1. 3naer Ompoc, TeCT
HCIIBITaAHHUA. Nx HCIIOJIL30BATH OCHOBHBIC JOKJIand, 3a4ET
IpUMEHEHHE BO | 4CHOBHEIC 3aKOHOMEpHOCTH,
BIAJICHUU  HABBIKAMU JAKOHOMEPHOCTH, JIEHCTBYIOIIHE B
JIEJIIOBOTO . nporecce
B3aMMO/ICHCTBUS ¢ | ACHCTBYIOIIHE B W3TOTOBIICHUS
CEPBUCHOM Ciry:xk00if m | TPOLUECCC MAIIHHOCTPOUTEIBHBIX
OIICHUBAaHUU U3TOTOBJICHUSA u3aenui TpedyeMoro
peKOMeHAaluN C | MAIIMHOCTPOUTENBHBIX | KAYECTBA, 3alaHHOTO
y4eToM } M31eIHi Tpe6GyeMoro KOJTMYECTBA MIPH
JKCIEPUMEHTAIbHON KAUECTBA, 30AHHOTO HAaUMEHBIINX 3aTpaTax
paboThI OOIIECTBEHHOTO TpyAa
KOJIMYECTBAa TIPH
TEXHOJIOTUYECKOTO OIIK-5.2. Ucnonb3yeT
otaena npeanpuaTis. | DAAMCHBIINX 3aTPaATax | ,.yopppie
OOLLECTBEHHOTO TPyAa 3aKOHOMEPHOCTH,
JIEUCTBYIOLIME B
nporecce
W3TOTOBIICHUS
MAaIIMHOCTPOUTEIbHBIX
u3nenui TpedyeMoro
KauyecTBa, 3aJJaHHOTO
KOJTMYECTBA MIPH
HAaUMEHBIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa
OIIK-5.3. Bnaneet
HaBBIKAMU
M3TOTOBIICHUS
MAaIIHHO CTPOUTEIBHBIX
u3nenuit TpedyemMoro
Ka4eCTBa, 3aJJaHHOTO
KOJIM4eCTBa MPH
HAUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa
12| Tema 12. Cnyuaitasie | OIIK - 5. Cmoco6eH OIIK-5.1. 3naer Ormpoc, TECT
BEJIMYUHBL. UCIIOIb30BaTh OCHOBHBIE JIOKJIaJ, 3a4ET
HpHMEHeHHe OCHOBHEIE 3aKOHOMEPHOCTH,
CIIy4aifHbIX BEJIIMYMH B 3AKOHOMEPHOCTH, JEHCTBYIOIIHE B
paborax o . npoiiecce
COBEpLICHCTBOBaHMIO | FonCTBYIOHIIC B M3TOTOBIICHUS
IPOU3BOICTBEHHBIX Tporecce MaIIHHO CTPOUTETEHBIX
IIPOLIECCOB C | M3rOTOBJICHHUS u3zieaui TpeOyeMoro
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HCITOJIb30BaHUEM MAIIMHOCTPOUTENBHBIX | KA4eCTBa, 3aIaHHOTO
OKCIICPUMECHTAJIbHBIX U3IEIUN Tpe6yeMOI‘0 KOJIM4YECCTBA IIPU
JIQHHBIX M PE3YNBTATOB | yayectRa, 3aaHHOTO HAUMEHBIIINX 3aTpaTax
MOJICTTUPOBAHMS. KOIHYECTRA TPH 0O0IIIeCTBEHHOTO TPy/aa
OIIK-5.2. Ucnons3yet
OCHOBHEBIC
00LIECTBEHHOTO Tpyaa 3aKOHOMEPHOCTH,
JIEUCTBYIOIIUE B
mporecce
H3TOTOBIICHUS
MAaIIHHO CTPOUTEIBHBIX
u3nenuit TpedyeMoro
Ka4eCTBa, 3aJJaHHOTO
KOJINYECTBA MPHU
HAUMEHBIIINX 3aTpaTax
0OIIIeCTBEHHOTO TPyaa
OIIK-5.3. Baageer
HaBBIKAMH
W3TOTOBJICHUS
MaITuHOCTPOUTEITBHBIX
u3nenui TpedyeMoro
KayecTBa, 3aJIaHHOTO
KOJTMYeCTBA MPH
HaWMEHBIIINX 3aTpaTax
OOIIIECTBEHHOTO TpyAa

HaMMCHBIIMX 3aTparax

Jdranbl (popMupoBaHus KomMmneTreHuuil B mpouecce ocsoenusi OIIOII mpsmo
CBSI3aHBl C MECTOM JHCIHUIUIMH B oOpa3oBarelbHOM mporpamme. Kaxapiii stan
dbopMUpOBaHUST KOMIIETSHIINH, XapaKTEPU3YeTCsl ONPEACIICHHBIMU 3HAHUSIMU, YMEHUSIMU U
HaBbIKaMH U (WJIM) OMBITOM MPO(eCcCHOHATbHON AEATeIbHOCTH, KOTOPhIE OLIEHUBAIOTCS B
IIPOLIECCE  TEKYIIEro KOHTPOJII YCIIEBAEMOCTH, IIPOMEKYTOYHOM arTECTaluy 110
JUCHUILIMHE (MPAKTUKE) U B MPOIECCE UTOTOBOM arTeCTaluH.

Jucunmuinaa «MaremaTuka»  SBISETCA NPOMEKYTOYHBIM —3TAallOM KOMILUIEKCA
JUCLUIUINH, B XO€ U3yUEHHUS KOTOPBIX Y CTyAeHTOB (popmupyrorcs komnereHuuu OIMK-5.

®opmupoBanus komrereHuu OIIK-5 HaunmHaeTcs: ¢ U3ydeHus TUCUUILIAHBL B 1-M
CEMECTDE.

3aBepiaerca pabota Mo GOPMUPOBAHUIO Y CTYACHTOB YKa3aHHBIX KOMIETEHIUH B
xone «l'ocynapcTBEHHON WMTOTOBOM aTTECTALIMU: MOATOTOBKE M CHAaY€ TOCYIapCTBEHHOTO
’K3aMeHa», «[ 0CynapCTBEHHON UTOTOBOM aTTeCTAllMU: BHIMIOJHEHHUE U 3aIlUTa BBITYCKHOM
KBUTU(PUKAITMOHHOM PaObOTHI.

Urorosas omenka chopmupoBannoctu komnetreHiuit OIIK-5  ompenensercs B
nepuox locymapcTBeHHas uTOroBas arTecTalys: MOAIOTOBKA K cHade M cJada
rOCyJIJapCTBEHHOIO JK3aMeHa, [O0CynapCTBEHHAss MTOrOBas arTeCTallMsl: BBIINOJHEHUE U
3alIUTa BBITYCKHOW KBAJM()UKALIMOHHON pabOThHI

B npouecce M3yyeHUs AMCHUILIMHBI, KOMIIETEHUHHM TakKxke (opMupyrOTCH
M0ITAIHO.

OcHoBHbIMM 3Tanamu  (opmupoBanua OIIK-5  npu u3ydeHUM JUCUUILIUHBI
b1.J(M).b.15 «Marematuka» SBJISE€TCS TMOCJEI0BATEIbHOE H3yYEHHUE COJepPKaTEIbHO
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CBSI3aHHBIX MEX]Iy CO00M TeM yueOHBIX 3aHATHH. M3ydeHune Kak10i TeMbl Tpe/Inoiaract
OBNIQJICHUE  CTYyAEHTaMH  HEOOXOOUMBIMU  JECCKPUNTOpPaMU  (COCTABISIOIIMMH)
KoMreTeHIui. JIyis OIleHKH YPOBHS CQOPMHUPOBAHHOCTA KOMIIETEHIIMI B Mpoliecce
W3YYEHUs NUCUUIUIMHBI MTPEAYCMOTPEHO MPOBEICHUE TEKYLIErO0 KOHTPOJISI yCIIEBAEMOCTH
no temMaM (paszenam) AUCHUIUIMHBL U MPOMEKYTOYHOW arTecTald MO JUCUUIUIMHE —
3a4ET U DK3aMEH.

6.2. KoHTpO/ILHBIE 32IaHUSI M MATEPHUAJIbI, HEOOXOAUMBbIE /IJIsl OLIEHKH 3HAHUM,
YMEHMI M HABBIKOB M (WJIN) ONBITA 1eATEJbHOCTH, XaPAKTEPHU3YIOLIUX ITAIbI
(popMupoBaHNusi KOMIIETEHIIUI B IIpollecce 0OCBOCHUSI 00pa30BaTe/IbHOM NMPOrPaMMbl

6.2.1. KoHTposibHBIE BONPOCHI N0 TeMaM (pa3feiaM) ISl ONPOCa HA 3aHATHAX

Tema (pazaen)

Bomnpocsl

Tema 1. JIunennas
anredpa U UCIOIB30BaHUE
OCHOBHBIX 3aKOHOB
TUCIUIUIMH ~ WH)XEHEPHO-
MEXaHHYECKOTO MOJTYIIS.

OIIK-5

1. Yo Ha3bpIBaeTCs ONPENEINUTENEM BTOPOTO, TPETHETO, N-T'O MOPSIAKOB?
2. Ha3zoBuTte OCHOBHBIE CBOMCTBA OMPEACIIUTEIICH.

3. Uro Ha3piBaeTCs MHUHOPOM, alreOpanuecKkuM  JOMOJHEHHUEM
AJIEMEHTA ONpeaeauTens?

4. Hamummte dopmynsl Kpamepa pemieHuss CHUCTEMBI JIMHEHHBIX
ypaBHEHUH. B Kakux ciiydasx ux MOKHO MCIOJIb30BaTh?

5. HazoBure cxemy peleHuss CHUCTEMbl JIMHEHHBIX YPAaBHEHUU I10
mertony [aycca.

6. Yto Ha3bpIBaeTCS MaTPUILICH?

7. Kax onpenensitorcsi OCHOBHbBIE JIEUCTBUA HAJl MaTpuLiamu’?

8. Kakas marpuma Ha3bpIBaeTcsi OOpaTHOW MO OTHOIICHUIO K JTAHHOH
Matpuiie? Kak HaiiTh MaTpuiry, 0OpaTHyIO JaHHOM?

9. Uro Ha3zpiBaeTcsa paHroM marpuiipl? Kak HaliTH panr MaTpuis!?
10.Copmynupyiite Teopemy Kponekepa-Kanemnu.

11.0numuTe MaTpUYHBIA CrMOCOO pemIeHHst CHUCTeMbl JIMHEMHBIX
YpaBHEHUU.
12.KakoBa reomeTrpuyeckass HMHTEpPIpPETALUd CUCTEM  JIMHEHHBIX
YpPaBHEHUW U HEPABEHCTB?
Tema 2. Bexropsr. | OIIK-5
JIuneiinbie onepauuu. | 1. Kakue BenMUUHBI HA3bIBAIOTCS CKAJISPHBIMU? BEKTOPHBIMU?
Koopaunarel. Onepanuu | 2. Kaknue BEeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU ?
YMHOEHHUS BeKTOpoB. | 3. Kakue 1Ba BEKTOpa Ha3bIBAIOTCS PABHBIMU?
Hcnonps3zoBanue BekTopoB | 4. Kak cnoxuts aBa Bextopa? Kak, ux Beuects?
B OCHOBHBIX 3akoHax | 5. Kak HaliTu KOOpIMHATBl BEKTOpA IO KOOpAMHATaM TOUYEK €ro Havaja
€CTECTBEHHOHAYYHBIX 1 KoH1a?
JUCLUIUINH, npaBuiax | 6. HazoBuTe mpaBuia ClOKEHHs, BBIYUTAHUS BEKTOPOB, 3a/laHHBIX B

MOCTPOCHUST TEXHUYECKUX
CXEM U YEPTEKEH.

KoopanHATHOH popme. Kak yMHOXKUTB BEKTOp Ha CKaJsip?

7. Kakue BeJIMUMHBI HA3bIBAIOTCS CKAJSIPHBIMU? BEKTOPHBIMU?

8. Kakue BEeKTOpbI Ha3bIBAOTCSI KOJJIMHEAPHBIMU?

9. Kakue /1Ba BEKTOpa Ha3bIBAIOTCSI pABHBIMU?

10.  Kak cinoxuts 1Ba Bekropa? Kak, ux BbIYECTh?

11.  Kak HalTH KOOpAMHATHI BEKTOpAa MO KOOpPAMHATAM TOYEK Ero
Hayaja 1 KoHua?

12.  Ha3oBurte npaBuia CIOXKEHHS, BBIYUTAHUS BEKTOPOB, 3aJaHHBIX
B KOOpAMHATHOH (popme. Kak yMHOXKUTH BEKTOp Ha CKaJsAp?

13.  JlaiiTe ompenesieHUe CKAISIPHOTO MPOU3BEACHUS JIBYX BEKTOPOB.
[TepeuncinuTe OCHOBHBIE CBOMCTBA CKAJISIPHOTO MTPOU3BEICHHUSI.
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14. Kak HaliTH CKaJspHOE NPOU3BEACHHUE IBYX BEKTOPOB IO HX
KOOpJUHAaTam?

15. Hamumwure Qopmyiny [UIsi ONpeneNeHus yma MeXAy IByMs
BEKTOpaMHU

16. Hamummre yclioBHs: KOJUIMHEAPHOCTH  JIBYX BEKTOPOB; HX
NepIEHAUKYISIPHOCTH
Tema 3. Amnamutnueckas | OIIK-5
reOMETpHUSL. E€ | 1. JlaliTe ompeneneHue MNpsMOYTroJbHOW  JI€KApTOBOM  CHUCTEMBI
MPUMEHEHUE B | KOOpAMHAT.
NPUHIUITHATIBHBIX 2. Hamummre ¢dopmyny UIS HaXOXKIEHUS PACCTOSIHUS MEXIY IBYMS
0COOEHHOCTAX TOYKAMHU.
MOZCTUPOBAHHUS 3. Hamummre GopMysasl s onpeaeneHnst KOOPIUHAT TOUYKU U JISIISIIeH
MaTeMaTH4eCKUX, JaHHBINA OTPE30K; B JAHHOM OTHOIICHHH.
buznyecKux u | 4. Hanmmure ¢opmynsl, mnpeoOpa3oBaHus KOOpIUHAT: a) IIpH
XUMHYECKHX IIpolieccax, | mapaiebHOM TEpPEeHOCe CHUCTeMbl KOOpAuHAT; 0) Mpu TOBOPOTE
npeaHa3HaYEeHHBIX IUISL | CHCTEMBI KOOPAMHAT.
KOHKPETHBIX 5. HanuimuTe ypaBHEHUS HpPSIMOMN: a) C YIIOBBIM KoddduimeHTom; 0)
TEXHOJIOTHYECKUX NPOXOMAIIeH Yepe3 JaHHYI0 TOYKy B JAaHHOM HAalpaBlICHUH; B)
MPOILIECCOB. MPOXOSIIEH Yepes IBE JaHHbIE TOUKHU; I') B «OTPE3KAX).

6. Kak HaliTH KOOpIMHATHI TOUKHU MEPECEUCHUS JIBYX MPSMBIX?

7. Hanumute QopMmyiny A OmNpeneieHus yria MeXAy IByMs
TPSIMBIMHU.

8. KakoBbl ycnoBus mNapajuleNbHOCTH M TMEPHEHAMKYISIPHOCTH JIBYX
PSIMbIX?

9. ChopmynupyiiTe onpeneneHue oKpy>KHOCTH.

10.Hanmumure ypaBHEHHWE OKPYKHOCTH C IIEHTPOM B JIFOOOW TOUKE
wI0ckoCcTH XxOy; C IEHTPOM B Hauaje KOOPAUHAT.

11. JadiTe onpeneneHue uiunca. Hanummre kaHOHUYECKOE YPAaBHEHHE
AIIUIICA.

12.[JatiTe onpeneneHue uiunca. Hanummre kaHOHUYECKOE YPaBHEHHE
AIIUIICA.

13.Yto Ha3zbiBaeTcsi SKCIEHTpHcHTETOM »diumnca? Kak wusmensercs
(hopma srutnIica ¢ u3MeHeHHeM dkcueHTpucurera ot 0 1o 1?

14 lafite  ompenenenue runepOonbl. Hanwmure KaHOHHUYECKOE
ypaBHEHHUE THIIEPOOJIBL.
Tema 4. Teopus npenenoB | OIIK-5

MOCJeIOBAaTEeIbHOCTEN U

bYHKIIUH, eé
UCIIOJIb30BaHKE B
OCHOBHBIX 3aKOHaxX

AUCHUIUVIMH  WHXKCHCPHO-
MCXaHU4YCCKOTO MOIYJIA.

1. ChopmynupyiiTe onpeneneHue MoHATUs QyHKITHH.

2. Yto HazpiBaeTcs o00nacTbio omnpeaeneHus (yHKuuu? 0OIaCThIO
u3MeHeHus! QyHKIUH?

3. Ilepeuuciute OCHOBHBIE BJIEMEHTAPHBIC
OCHOBHBIE CBOWCTBA.
4. Kakue  QyHKIMH
PUMEPHI.

5. Uto Ha3bIBaeTCS MPEEIIOM YUCIOBOM MOCIEI0BATEILHOCTU?

6. Chopmynupyiite onpeneneHue mpenena QyHKIUN.

7. Ha3oBuTEe OCHOBHBIE CBOMCTBA MPEEIOB (PyHKIHUI.

8. Kakasg ¢yHkuus Ha3piBaeTcs OECKOHEYHO Mayloii? OeCKOHEYHO
60J1b1I0M?

9. HazoBuTe cBoiicTBa 6€CKOHEYHO MajIbIX (PYHKILIUH.

10.  Hanmmmre ¢opMylibl MEpBOr0 M BTOPOrO  3aMe4aTesIbHBIX
Ipe/IeyIoB.

11.  Kakwue norapugmbl Ha3bIBAIOTCSI HATYpaJIbHBIMH?

¢ynkuun. HazoBute ux

Ha3bIBAIOTCA SHCMCHTapHBIMI/I? HpI/IBeI[I/ITe
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12.
TOYKE.

Jaiite ompeneneHuss OJHOCTOPOHHHUX NPEAENOB (QYHKIMH B

Tema 5. HemnpepbsiBHOCTB

¢bynkuun.  [IpousBogHast.
IIpumenenue
POM3BOAHON B paborax
II0  COBEPIICHCTBOBAHMIO
IIPOM3BOACTBEHHBIX
IIPOLECCOB c
HCII0JIb30BaHUEM
JKCIIEPUMEHTAJIbHBIX
JaHHBIX W PE3YJIBTaTOB
MOJEJIMPOBAHU.

OIIK-5

1. Kaxkast pyHKIMS Ha3pIBaeTCsl HEMIPEPHIBHOW B TOUKE? HAa MHTEpBaJIe?
2. Kakas Touka Ha3bIBaeTCsl TOYKOM pa3pbiBa MEpBOTr0 pona? BTOPOTO
pona?

3. IlepeuricnuTe OCHOBHBIE CBOICTBa HENPEPHIBHBIX HAa OTpe3Ke
byHKIHA.

4. Yro Ha3pIBaeTCS MPOU3BOAHON (PyHKIIHH?

5. KakoB reomerpudeckuii, GrU3NIECKU CMBICT TTPOU3BOTHOM ?

6. Kakx  B3auMocCBs3aHbl ~ HENpPEpPHIBHOCTH  (QYHKIUM U €€
Qg depeHIupyeMoCTh B TOUKE?

7. HanumunTe ocHOBHBIE IpaBuia quddepeHpoBaHus (QyHKIUH.

8. Hanummre bopmysl muddepeHnrpoBaHUs OCHOBHBIX
3JIEMEHTapHBIX (QYHKLIUH

9. KaxoB reomerpuueckuii cMbica auddepennnana GyHKInu.

10.  Ilepeuncnute OCHOBHBIE CBOMCTBA MU depeHana GyHKIUH.
11.  Hanumure ¢opmyiy, HO3BOISIONIYI0O HAXOAUTH MPUOIMKEHHOE
3HaYeHne QyHKIUU Mpu oMoty ee nuddepenimana.

12.  Kak HaliTH IpOU3BOJHYIO BTOPOI'0, TPETHETO, N-I'O NOPAIKOB?

13.  Kakas kpuBasi Ha3bIBa€TCs BBITYKJION? BOTHYTOW?

14.  Kak HaliTH MHTEpBaJIbI BBIITYKIOCTH U BOTHYTOCTH KPUBOM?

15.  CdopmynupyiiTe AOCTATOYHBIN MPU3HAK CYLIECTBOBAHMS TOUKU

nepernda KpuBoil.

16.  UYrto Ha3pIBaeTCs aCUMNTOTON KpuBOi? Kak HaliTH BEpTUKAJIbHBIC
Y HAKJIOHHBIE ACUMITTOTHI?

17. HazoBute cxemy wHcciuenoBaHusi (DyHKIUHM U IOCTPOCHUS €e
rpaduka.

Tema 6. HWnTerpanbHoe
VCYHCIICHHE U ero
IIPUMEHEHUE BO BIIAJICHUU

HaBBIKAMHU JIeTTIOBOTO
B3aUMOJIeHCcTBUSA c
CEepBUCHOM ciayx00il U
OLICHUBaHUU
PEKOMEHJANK C YYeTOM
HKCTIEPUMEHTAIBHOM
paboThI
TEXHOJIOTMYECKOTr0 OTAesa
TPEATPHUSITHS.

OIIK-5

1. ChopmynupyiiTe onpenencHue nepBoodpazHoil PyHKINM.

2. Yto Ha3pIBaeTCS HEONPENCICHHbIM HMHTETPAIIOM OT JIaHHOW:
byHKIII?

3. IlepeuncnuTe OCHOBHBIC CBOWCTBA HEOIPEICIICHHOTO HHTETpAIa.

4. Harmmmmre ¢opMyssl TaOIUIBI OCHOBHBIX HHTETPAJIOB.

5. B 4eM CyImHOCTh METO/Ia HHTETPUPOBAHUS 3aMEHOH TepeMEeHHON ?

6. Harmummre GpopMyiy HHTETPUPOBAHUS MO YaCTSAM B HEOTIPEICIIEHHOM

WHTErpa’e.

7. HazoBuTe 3amauu, NOPUBOMSIIIME K TIOHITHIO OIMNPEAEIECHHOTO
WHTErpaa.

8. HammmuTe MHTErpadbHYIO cyMMy Uit GYHKIHH — y=f(x) Ha OTpe3Kke
[a; b].

9. Uto Ha3bIBaeTCS OMpPENEICHHBIM UHTErpaioM OoT (GyHKIuU y=f(x) Ha
otpeske [a;b]?

10. Hanmmute ¢popmyny MHTETPUPOBAHUS TI0 YACTSM B OTPE/IEICHHOM
UHTETpae.

11. Kak Bbrauciuth 00beM Tena, 00pa30BaHHOTO BpalICHUEM IUIOCKON
burypsl Bokpyr ocu Ox? ocu Oy?

12. [laiite ompeneneHrue HECOOCTBEHHOTO MHTETpasia ¢ O€CKOHEUHBIMU
npeaeIaMyu HHTETPUPOBAHUS.

13. ChopmynupyiiTe TOHATHE
pa3pbIBHOM (PYHKIIUH.

HECOOCTBEHHOTO  WHTErpaja  OT
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Tema 7. OyHKIUS
HECKOJIbKUX TEPEMEHHBIX.
HenpepbIiBHOCTS.

YacTtHble NPOU3BOAHBIE U
nuddepennmal.

OKcTpeMyMbl (QYHKIUU 2-
X MEPEMEHHBIX. YCIOBHbBIN

OIIK-5

1. Maiite onpenenenue GyHKIUHN IBYX HE3aBUCUMBIX IEPEMEHHBIX.
[IpuBenure npuMepsl.

2. Yro HaspiBaeTcs OONACThIO  oOmpereneHus (QyHKIOUH — JIBYX
HE3aBHCUMBIX IepeMeHHBbIX? KakoBo reomerpuueckoe H300pakeHHE
(YHKIUY IBYX TTEPEMEHHBIX?

3. Uro Ha3bIBaeTCS YAaCTHBIM M IOJIHBIM MPHpALICHUEM (QYHKIUH ABYX

u a0COJIOTHBIN | HE3aBHCUMBIX MIEPEMEHHBIX ?

skcTpeMyMmbl pyHkuu 2-x | 4. Chopmynupyiite onpeaeneHue npeaena GyHKIUT IBYX
[IEPEMEHHBIX. Wx | nepeMeHHBIX.

MIPUMEHEHUE B | 5. Kakas ¢yHKIMS Ha3pIBacTCSl HEMPEPHIBHOW B Touke? U 001acTH?
IPUHLUNINATBHBIX 6. Mlaiite omnpenesieHWe YAaCTHBIX IIPOM3BOAHBIX IIE€PBOIO IOPSJIKA
0COOEHHOCTAX byHkumii 1ByX nepeMeHHbIX. KakoB UX reoMeTpudecKkuil CMbICH?
MOJIEITMPOBAHMUS 7. Yto Ha3bIBAaeTCS MOIHBIM nuddepeHanoM GyHKIUH TBYX
MaTeMaTH4ECKHUX, NIEPEMEHHBIX ?

du3ngecKux u | 8. Kak HaliTH yacTHbIE IPOM3BOJHBIC BTOPOTO MOPAIKA (PYHKIIMH ABYX
XUMUYECKUX Tpoueccax, | IepeMEHHbIX ?

IIpeIHa3HAUYEHHBIX st | 9. Yto sBnseTcss HEOOXOAMMBIM YCIOBHEM SKCTpeMyMa (PyHKIMH JBYX
KOHKPETHBIX NIEPEMEHHBIX ?

TEXHOJIOTUYECKUX 10.CopmymnupyiiTe 10CTaTOUHBIN MPU3HAK IKCTpEeMyMa-(QyHKIIUU JBYX
IIPOLIECCOB. NIEPEMEHHBIX.

Tema 8. | OIIK-5

Huddepenunanbabie 1. Yto HazbiBaeTcs nuddepeHnanbHbBIM ypaBHEHUEM?

ypaBHeHHs 1-ro mopsnka. | 2. Uro  HaspBaeTcss  oOmM  pemeHneM  aug(depeHIHanIbHOr0
Huddepenunansabie ypaBHEHUs1? YaCTHBIM perieHuemM?

ypaBHEeHUs 2-ro nopsanka. | 3. Kakos reOMETPUYECKUN CMBICTT 4acTHOTO pelieHus
Jluneitnele  auddepeHu. | AuddepeHnaIbHOro ypaBHEHUS epBOTo nopsiaka?

VYpaBuenus 2-ro nopsnaka. | 4. [lpuBenure  mpumepbl  nuddepeHIHanbHbIX  YpaBHEHHH ¢

JIAY 2-ro mnopsaka ¢
noct. Koaddunmenramu.
HopmanbHble  cHCTeMBI
Qg QepeHIraIbHbIX
YpaBHEHUH.
Hcnonb3oBanue B
OCHOBHBIX 3aKOHax
JTUCLUIIMH ~ UHXKEHEPHO-
MEXaHUYECKOTO MOAYJIS.

pas3ieNsIoIUMKCS IePEMEHHBIMU

5. Kakoe nmuddepenimanbHoe ypaBHEHHE IEPBOTO MOPSIKA HA3bIBACTCS
JAuHelHbIM? ypaBHeHUeM bepHymm? Ykaxute cnocod ux pemeHuu
6. Kaxoe ypaBHeHHe Ha3bIBaeTCs TUHEHHBIM AH(depeHInatbHbIM
yYpaBHEHHEM BTOPOTO Mopsiaka?

7. Kakoe  ypaBHEHHE  HAa3bIBAaeTCA  XapaKTEPUCTHYECKHUM
OZHOPOJIHOTO U (HepeHINAIBHOTO YpaBHEHUsI BTOPOTo nopsiaka?
8. .Kaxoi1 Bua nmeet ob1iee pereHue OgHOPOIHOTO
TuddepeHInaIbHOr0 ypaBHEHHs BTOPOTo MOps/Ka B 3aBUCUMOCTH OT
JUCKPUMHHAHTA XapaKTEPUCTUYECKOTO YpaBHEHUS?

9. Kak HaiiT ob1iee pelieHre 0OAHOPOIHOTO U (hepeHIHaTEHOTO
yYpaBHEHHS BTOPOTO MOPsIKA C TOCTOSHHBIMU KOd(ppHUImeHTamu?

10. Kakoii Bu1 umMeeT 4acTHOE perieHrne HeOJHOPOIHOTO

T depeHnaIbHOr0 ypaBHEHHsI BTOPOTO MOPSAIKa ¢ OCTOSHHBIMU
K03 GUIMEHTAMH, €CJIH €T0 MPaBasi YaCTh €CTh MHOTOWICH?

JUIA

Tema 9. UYwuciaoBele u
(GYHKIIMOHATBHBIC — PSJIBL.
Hcnonp3oBaHne B
OCHOBHBIX 3aKOHaxX
JUCLUUIJIMH  WHXKEHEPHO-
MEXaHUYE€CKOTO MOJTYJIA.

OIIK-5

1. UYrto Ha3bIBAaETCS YMCIOBBIM PSIOM?

2. Yro Ha3bIBAaETCs n-1 YaCTUYHOM CyMMOM YMCIIOBOTO psifa?

3. Kakoii 4iciioBoi psii Ha3bIBAETCS CXOASIIUMCS ?

4. Yro sBnseTcst HEOOXOAUMBIM YCIOBHEM CXOIUMOCTHU YHCIOBOTO
psana?

5. HaszoBute nocraroyHble NpPU3HAKA CXOAMMOCTH, OCHOBAaHHBIC Ha
CPABHEHUU PSAOB.
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6. HazoBute nmpusnak [lanambepa cXOAUMOCTH PSIIOB.

7. B 4eM cOCTOMT MHTErpajbHbIA NMPU3HAK cXOMUMOCTH Komm?

8. Kakue psnpl Ha3bIBatoTCs 3HaKouepenyromumuca? [Ipusenure
IIPUMEPBHL.

9. Cdopmynupyiite npusHak JleiiOHUIIa CXOAUMOCTH
3HAKOUEPELYIOIINXCS PATOB.

10. Kakue 3HakoYepenyromuecs psasl Ha3pIBAlOTCS a0COIIOTHO
CXOMSIIIIUMUCS? YCIIOBHO CXOJSAIIUMUCS?

11. JlaiiTe onpeneneHue CTENEHHOTO psiia K 00IaCTH €ro CXOIUMOCTH.
12. Kak HaiiT 001aCTh CXOAUMOCTH CTEJIICHHOTO psifa?

13. M0oXHO J11 TO4JIeHHO TU(depeHIINPOBaTh UM HHTETPUPOBATh
CTETIeHHOU psia?

14. 3anumuTe pa3nokKeHHe B CTENIEHHOW psn (QYHKIMHA €', sinx, COSsX,
(1+x)™, In(l+x).

15. Kak obecnieunBaetcst TpeOyemast TOUHOCTh TP IPUMEHEHUN
CTENEHHBIX PsIIOB B IPUOJIMKEHHBIX BBIYUCICHUAX?

Tema 10. [Ipenmer Teopun
BeposiTHOCTE. OCHOBHBIE
MTOHATHS. OcHoOBHBIE
TeopeMbl U (OPMYIIbI
TEOPUH BEPOATHOCTEH., €€
MIPUMEHEHUE BO BIIAJICHUU
HaBBIKAMU JIEJI0BOTO
B3aMMO/ICHCTBUSA c

OIIK-5

HazoBute kiaccuueckoe onpesesieHne BEpOsSTHOCTH, TPUMEPBHI.
Hanummre ocHOBHBIE (POPMYIIBI KOMOWHATOPUKH.

Kaxkue neiictBusa Hag cOOBITUAMHA BBI 3HAETE?

UTto Takoe reoMeTpuuecKasi BEpOSITHOCTh?

Yro Takoe monHas rpynmna coosrtuii? [IpuBenure npumMepsl.

Kakue coObITHSI HA3BIBAIOTCSI POTUBOTIOIOKHBIMHU, HE3aBUCUMBIMH?
Kakue Teopembl yMHOKEHUS BEpoATHOCTEHN Bbl 3HaeTe? [IpuBeaure

Nk W=

CEpBHUCHOW  CIIy’)KOOH ¥ | TIpUMEpHI.
OlICHUBAHUU 8. Kakue Teopembl ciiokeHus1 BepossTHOCTEH Bbl 3HaeTe? [Ipumepsl.
pexkoMeHmanuu ¢ ydetoMm | 9. Hamummre acumnroruueckyto popmyny [lyaccona.
AKCIEPUMEHTAIBHOMN 10.  Hamummure ¢popMyiTy MOTHOM BEPOSTHOCTH.
paboThI 11.  Yro BBl IOHMMAETE O] YCIOBHOMN BEPOSITHOCTHIO?
TexHosornyeckoro oraena | 12.  Hamumure Qopmylly BEepOSTHOCTH MOSBICHHS XOTSI Obl OJHOTO
MPEANPUATHUS. COOBITHSI.

13.  Yro BBl MOHKUMAETE MOl BEPOSITHOCTHIO TUIIOTE3?

14.  Hanummre dpopmyny Baiieca.
Tema 11. Iloropnsie | OIIK-5
WCTIBITAHUS. Hx 1. Hammmmure dopmynny bepryrmm.

MMPUMCHCHUEC BO BJIAJICHHUHA
HaBBIKaMU JCJIOBOIo
B3 aHMOHeﬁCTBHH C

2. Hanumure acumnrotuueckyto popmyny [lyaccona.
3. Hamumure nokaneHyto Teopemy Jlarmnaca.
4. Hanumure nHTerpanbHyto Teopemy Jlarmaca.

cepBHCHOU ciyx00if  u | 5. Uro Takoe HauBepOsATHEHIIEE YKMCIIO OSBICHUIN COOBITHS B
OIICHUBAaHUU HE3aBUCUMBbIX UCIIBITAHUSX ?

pekoMeHganuu ¢ ydetoMm | 6. UTo Takoe BEPOATHOCTH OTKIIOHEHUS OTHOCUTEIBHON YaCTOTHI OT
AKCIIEPUMEHTAJIbHOMN MMOCTOSTHHOW BEPOSITHOCTH B HE3ABUCUMBIX UCIIBITAHUSAX ?
paboThI

TEXHOJIOTUYECKOTO OT/ela

MPEATPUSATHUS.

Tema 12. Cayuaiinsie | OIIK-5

BenuuuHbl. [Ipumenenue | 1. Yro takoe ciayuaiinas BenuuuHa? [IpuBeaurte nmpuMmepsl.
CIy4yallHbIX BeIMYMH B | 2. Ha3zoBuTe BUABI ClIyyallHbIX BETUYHH.

paborax no | 3. HanuuuTe 3aK0H pacrpesneseH st BEpOSITHOCTEH J1.C.B.
COBEPILIEHCTBOBAHUIO 4. Yto Takoe OMHOMUANBHOE pacipeneneHue?
MPOU3BOACTBEHHBIX 5. Hamumure 3akoH pacnpeaenenus [lyaccona.

MIPOLIECCOB ¢ | 6. Yo Takoe MaTeMaTHYECKOE OKHUJIaHue?
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HCIIOJIb30BaAHUECM
SKCIIEPUMEHTAJIbHBIX
JaHHBIX W  PC3YyJIbTAaTOB
MOOCIUPOBAHUS.

7. Yro Takoe nucnepcus?

8. Uto Takoe moma?

9. Hanumure 0CHOBHBIE 3aKOHBI paclpeieNieHUs HEPEPHIBHOM C.B.
10.Y1o0 Takoe MI0THOCTh paclpeaeeHns BEPOITHOCTEN H.C.B.
11.Ha3oBuTE YMCIOBBIE XapAKTEPUCTUKH H.C.B.

LLIkana oueHMBaHMNA OTBETOB Ha BOMPOCHI

[ITkxana orieHMBaHUA

Kpurepun oniennBanus

OOyuaronuiics TIIyOOKO W COAEPKATEIIbHO PACKpPHIBAE€T OTBET Ha
KaX/Iblii TEOPEeTHYECKUH BOIMPOC, HE IOMYCTUB OmHUOOK. OTBeT

«OTINYHOY HOCHUT pa3BEpPHYThIH M HCUYEPHBIBAIOIIMN  XapaKTep, MOXKET
000CHOBaTh CBOM CYXXICHHS, NMPUMEHHUTh 3HAHUS HA TMPAKTHKE,
MIPUBECTH HEOOXOAMMBIC TIPUMEPHI HE TOJBKO MO YUYEOHUKY, HO H
CaMOCTOSATEILHO COCTABIICHHEIC;
OOyyaronuiicss B IICJIOM PACKPBIBACT TEOPETUYCCKHUE BOIPOCHI,
«Xopouio»

OJHAKO OTBECT XOTs OBl Ha OJMH M3 HHUX HC HOCHUT Pa3BCPHYTOIO U
HNCYCPIIBIBAKOIICTO XapaKTepa.

«YJIOBJ'ICTBOPI/ITGJ'IBHO»

OOyyaronuiicss B LIEJIOM PACKPBIBAET TEOPETUUYECKHUE BOMPOCH U
JIONTyCKAaeT  psifl  HETOYHOCTEH, (parMeHTapHO PACKPBIBACT
COJICp)KaHUE TEOPETHUYECKUX BOMPOCOB WJIH WX PACKPHIBACT
COZIEpPIKaTeIIbHO, HO JIOMYCKasi 3HAYUTEIbHbIC HETOUHOCTH.

«HeynoBneTBOpUTEIILHO

OOyuwaromuiics HE  3HA€T OTBETOB HAa  IIOCTaBJICHHBIC
TEOPETUYECKUE BOIIPOCHI.

6.2.2. TeMbI IS TOKJIA10B

Tema (paznen)

Bompocsl

Tema 1. JIuneitnas
anreOpa M MCIOJIb30BaHUE
OCHOBHBIX 3aKOHOB
JTUCITUIUIMH ~ WHYXKCHEPHO-
MEXaHUYECKOTO MOIYJIS.

OIIK-5

1. Onpenenurenu u UX CBOKMCTBA

2. Marpuusl 1 JEUCTBUS HAJ HUMU

3. PenieHne cucTeM, JUHEUHBIX YPABHEHHH IO TPABUITY
Kpamepa

4. Pemienue cucreMm, JIMHEMHBIX ypaBHEHHUI MeTo1oM ['aycca
5. MaTpuyHbIl METOJ PELICHUS] CUCTEM JIMHEMHBIX YPABHEHUN

Tema 2. Bekropsl.
JInnelinbie onepanuu.
Koopaunarsl. Onepanuu
YMHOKEHUS BEKTOPOB.

Hcnonb3oBaHue BEKTOPOB
B OCHOBHBIX  3aKOHAax
€CTECTBEHHOHAYYHBIX
JUCLIUILINH, IIpaBUIIaxX
IIOCTPOCHUSI TEXHUYECKUX
CXEM U YEPTEKEH.

OIIK-5

1. JInneliHble Onepanyy HaJl BEKTOPAMHU

2. Konnuneapnsie BekTopbl. HeoOxonumoe u 10cTaTrouHoe
YCJIOBHUE KOJJIMHEAPHOCTH BEKTOPOB

3. Kommnanapusie Bektopsl. HeoOxonumoe u 1ocTatouHoe
YCJIOBUE KOMIUIAHAPHOCTU BEKTOPOB

4. CkansipHO€ NMPOU3BEICHUE BEKTOPOB

5. CkansipHoe pou3BeIcHHEe BEKTOPOB B KOOPAMHATHOMN dopme
6. BextopHO€E npou3BeeHNE BEKTOPOB

7. BekTopHO€E MpOu3Be/IeHHE BEKTOPOB B KOOPJIMHATHOM opme
8. CMmemaHHOE TPOU3BEICHUE BEKTOPOB

9. CMmemnaHHOE TPOU3BEICHIE BEKTOPOB B KOOPJAMHATHOM hopme
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Tema 3. Anamutuyeckas
TEOMETPHUSI. Eé
MPUMEHEHUE B
MPUHITUTTHATBHBIX
0COOCHHOCTSX
MOJICTTUPOBAHUS
MaTeMaTHYECKHX,
bu3HIeCKUX u
XUMHUYECKUX TMpoIeccax,
MpeTHa3HAuYCHHBIX JUIST
KOHKPETHBIX
TEXHOJIOTHYECKUX
MPOIIECCOB.

OIIK-5

1. Meron xoopauHar. [IpsMoyronbHbIE JEKapTOBBI KOOPAUHATHI
TOYKHU HA TJIOCKOCTH

Paccrosinue mexay ABymsl TOYKaMH Ha IIOCKOCTH

Jlesnienue oTpe3ka B JaHHOM OTHOLLIEHUU

ITimomaae TpeyrojabHUKa

VYpaBHEHUE JIMHUU HA TJIOCKOCTH

Paznuunbie popMbl ypaBHEHUS MPSIMOI

Oxpy>xHoCTh. O0I1I€€ 1 HOPMATTLHOE YPABHEHUSI OKPY>KHOCTHU
Onnurnc. @okanbHOE CBOMCTBO. KaHOHMYECKOE ypaBHEHUE
['unep6omna. ®okansHOE cBOMCTBO. KanHoHUUYeckoe
ypaBHEHHE

10.  AccuMnOTOTHI

11. Ilapabona. ®okanbHOE CBOICTBO. KaHOHMUECKOE
YpaBHEHHUE

12.  VYpaBHEHHE NOBEPXHOCTHU U YPABHEHUs JINHUU B
IIPOCTPAHCTBE

13. OOGmiee ypaBHeHHUE IIIOCKOCTU. PaccTossHME OT TOUKH 10
IJIOCKOCTH

14.  VYroa mexnay IIIOCKOCTAMU. YCIIOBHS NapaJUIeIbHOCTH U
NEPHEHIUKYISIPHOCTH TUIOCKOCTEM.

15. Ilapamerpuueckue U KAHOHUYECKUE YPABHEHUS MPSIMOM
JIMHUU B IPOCTPAHCTBE.

16. IloBepXHOCTH BTOPOTO MOPsJIKA

RN kWD

Tema 4. Teopust npenesoB
MOCJIEZIOBAaTEIbHOCTEN U

byHKIHIA, eé
UCTIOJIb30BaHNE B
OCHOBHBIX 3aKOHAX

JUCHUIIIMH  HWHXXCHCPHO-
MCXaHUYCCKOTO MOIYJIA.

OIIK-5

1. [Ipenen hpyHKUIMHM B KOHEUHON U OECKOHEYHO y/IaJIEHHOU
TOYKaX.

2. OCHOBHBIE TEOPEMBI O TIpeaeIax

3. beckoHeyHO OoJbIIME U OECKOHEYHO MaJjible (PyHKIIMH
4. OCHOBHBIE THIIBI HEOTIPEACIICHHOCTH (YHKIIMH B TOUKE.
5. PackpbITHE OCHOBHBIX THUIIOB HEOIPEICIEHHOCTH.

6. 3aMeyaTeNnbHbIE NPEIETbI

Tema 5. HemnpepbiBHOCTB

¢yukuuu. [IpousBogHas.
IIpumenenue
MPOM3BOIHONM B paborax
[0  COBEPIIECHCTBOBAHMIO
IIPOM3BO/ICTBEHHBIX
IIPOLIECCOB c
HCIIOJIb30BaHUEM
IKCIIEPUMEHTAIbHBIX
JaHHBIX U  PE3YJIbTaToOB
MOJEJIMPOBAHUS.

OIIK-5

HenpepoiBHOCTD PyHKIHH

OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKITASIX
Touku pa3pbiBa QyHKINN U UX KIACCHUPUKAIISI
[TpousBonHas QpyHKIMH.

JuddepenurpoBanue cloXHON QyHKINUN
HuddepenunpoBanue o0parHoil GyHKIUU
JuddepenunpoBanue GyHKIUN 3aJaHHBIX TApaMETPUUECKU
HuddepenunpoBanue GyHKIUN 3aJaHHBIX HESIBHO

9. TloHsATHE O MPOU3BOAHBIX (PYHKIIUU BBICHIMX MOPSIKOB
10. DxcTpemyM (HyHKIMU OTHOM MEPEeMEHHOU

11. BorayTocTs 1 BBITYKIOCTh rpaduka GpyHKIMu

12. Touku nepernda

SN e
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13. Iudpdepennman GyHKIMN 1 €ro T€OMETPUIECCKHI CMBICIT

Tema 6. WuTerpanbHoe

HCYHCIICHHE u ero
MPUMEHEHNE BO BIIAJICHUU
HaBBIKAMHU JI€JI0BOTO
B3aUMOJECHCTBUSA c
CEepPBHUCHON  CIy’)k00H W
OIICHUBAaHUU
PEKOMEHJIallUh C Y4YETOM
AKCIEPUMEHTAIBHOMN
paboThI

TEXHOJIOTUYECKOTO OTAEeNa
MPEIIPUATHUS.

OIIK-5

1.

[lepBooOpa3nas pynkuus. HeonpeneneHHblil MHTErpan u

€ro CBOMCTBA.

00N LR W

HNHTerpupoBaHus O 4acTsM B HEONPEICICHHOM UHTETpaje
3amMeHa NepEeMEHHOM B HEOIIPEACIICHHOM HUHTETpalIe
Teopema pazyioxeHus MpaBUILHON ApoOH
WuTerpupoBanue anredpanyeckux apooei
HuTerpupoBanue uppanmoHaibHbIX QYHKITUN
Tpuronomerpuyeckue NOACTAHOBKU Y=SINX, y=COSX, y=tgx.
YHuBepcanbHasi TPUrOHOMETPUYECKAS MOJCTAHOBKA.
OrnpeneneHHbli THTErpall €ro reOMETPUUYECKUI CMBICI

10 HHTerpupoBaHue 110 4acTsIM B OIIPEACICHHOM UHTETpalIe
11. 3amena nepeMeHHOM B ONPEICIICHHOM UHTETPAJIE

12. IInomane B mpsAMOYTOJIBHBIX KOOPIAWHATAX

13. Beruncienue oobeMa Tesia ¢ OMOIIbI0 OMPEACIICHHOTO

WHTEerpaia
Tema 7. Oynkuus | QITK-5
EGCKOHI’KHX IICPEMCHHBIX. | 1 DyHKIMU IBYX MEPEMEHHBIX: TIOHATHUE, JIUHUU YPOBHS,

€IPEPHIBHOCTbD.
YacTHblE NPOU3BOJIHBIE U I“pa(bI/IK
b depenman. 2. Tlpenen GpyHKIMM IBYX MEPEMEHHBIX
Dkerpemyms byrkin 2- | 3- HENPEpBIBHOCTH QYHKIMK JBYX EPEMEHHbIX
X TiepeMeHHbIX. YenopHblii | 4. YacTHBIEC TPOU3BOIHBIC
H abcomoTHEIN | 5. ['eOMETPUUECKHUIT CMBICI YaCTHBIX MPOU3BOIHBIX
SKCTpeMYMBI GYHKIMA 2-X | 6 TTydhdpepertman. MHBapHaHTHOCTH GOPMBI
TCPEMCHHBIX. x| 7. [Tpumenenue auddepeHnuana K npUOIHKEHHBIM
IIPUMECHCHUEC B
MPUHIUITHATIBHBIX BRIMHCICHHAM
0COBEHHOCTIX 8. YacTHbIE IPOU3BOIHBIC BHICIITUX ITOPSIIKOB
MOJICITHPOBAHHS 9. HeoGxoaumoe ycioBue 3kcTpeMyma GyHKIUN ABYX
MaTeMaTNu4CCKHX, NNEPEMECHHBIX
(usmecknx 11 10. JHocraTtouyHoe yCJIOBHE IKCTpeMyMa (DyHKITUH ABYX
XUMHYCCKHUX IIpOoLECCax,

ePEeMEHHBIX

NpeaAHa3HAYCHHBIX JJIA
KOHKPETHBIX
TEXHOJOTNYCCKUX
IMpOoICCCOB.
Tema 8. | OIIK-5
Anddepennmansbie 1. duddepenunanbHoe ypaBHEHUE U €0 MOPSIAOK
YPaBHCHHS -0 MOPAAKA. | 5 OFiiee 11 qacTHOE permeHus AubdepeHIHATEHOTO
Huddepennmanbapie
YpaBHEHUS 2-TO MOPAIKA. yPaBHCHIA
Tuneitneie  mudoepen. | 3- aAada Ko i nuddepenuunansuoro ypapHenust 1-ro
VYpaBHeHus 2-ro mnopsiaka. | HOpsaKa
JIAY  2-ro mopsaka c | 4, JIuddepeHinanbHbie ypaBHEHHUS C pa3IeITOIUMHUCS
noct. Koaddunmenramu. TIepEeMEHHBIMH
E;;ggggﬁ;ﬁaﬂmﬁfmml 5. Omnoponnbie auddepeHIuaIbHbIe YpaBHEHUS TEPBOTO

OPSIKa
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YPaBHEHHUH.
HUcnons3oBanue B
OCHOBHEIX 3aKOHaX

JUCHUILIMH  HWHXXCHCPHO-
MCXaHUYCCKOTO MOIYJIA.

6. Jluneitnsie nudepeHnmnanbHpIe YpaBHEHHSI TIEPBOTO
opsiiKa

7. 3anava Komu nist qudpepeHnmanbHOro ypaBHeHUs 2-ro
nopsiiKa

8. JInHeitHO-3aBUCUMBIE U JINHEWHO-HE3aBUCUMBIEC (DYHKIIMH.
9. OOuue cBOICTBA pelIeHUH TUHEHHBIX OJJHOPOIHBIX TUD.
ypaBHEHUH 2-TO TOpsIKa

10.Teopema 06 06111€M pelIeHUH JIMHEWHOTO HEOJHOPOIHOTO
mudd. ypaBHeHUH 2-T10 MOpsiIKa

11.Pemenne HOpMaTbHOM CUCTEMBI OOBIKHOBEHHBIX
muddepeHIuaIbHbIX YpaBHEHHH

12.3anaua Ko 111 HOpMaJlbHON CUCTEMBI OOBIKHOBEHHBIX
muddepeHInaIbHbIX YPaBHCHUH.

Tema 9. UYwucinoBele u
(YHKIIMOHAIBHBIC — PSIIBI.
Hcnons3oBanue B

OCHOBHBIX 3aKOHax
JAUCHUIUIMH  MHXKCHCPHO-
MEXaHHUYCCKOTO MOIYJIA.

OIIK-5

. Hucnossie psabl. CXOOUMOCTh U CyMMa psiia

. HeobGxoaumoe yciaoBre CXOAMMOCTH YMCIOBOTO psija.

. [Ipu3Hak cpaBHEHUS PAIOB U €TI0 CIIEICTBUE

. [Ipuznak cxonumoctu Jlanambepa

. nTerpanbubiid mpu3Hak cxogquMocty Komn

. AGCOIOTHAs U YCIIOBHAS CXOAUMOCTh YMCJIOBOIO psifia

. @yHKIMOHaIbHBIE Psizibl. O6IAaCTh CXOAUMOCTH.

. Crenennslie psibl. IHTEepBan u 001acTh CXOAMMOCTH
10. Paznoxenue pyHKIIMU B CTETICHHOU psifl. Psib
Maxknopena u Tennopa

11. IlpuMeHeHHEe CTENEHHBIX PAIOB K TPUOIMKEHHBIM
BBIYUCIIEHUSAM

O 0 1O LN K~ W=

Tema 10. IIpenmer Teopun
BeposiTHOCTE. OCHOBHBIE
MIOHATHS. OcHoBHbIE
TeopeMbl H  (HopMyIbl
TEOPUU BEPOATHOCTEH., €€
IIPUMEHEHNE BO BIIaJICHUU

HaBBIKAMU JIEJIOBOTO
B3aUMOJICHCTBUS c
CEpBUCHOU  CIIy’)KOOH
OLICHUBAHUU
PEKOMEHJIallUh C YYETOM
AKCIIEPUMEHTAIBHOMN
paboThI

TEXHOJIOTUYECKOI0 OTAEIIa
MIPEANIPUATHS.

OIIK-5

1. CoObITHs U oniepalii HaJ HUMU

2. Kiaccrueckoe onpeneneHue BEposITHOCTH
3. Ilonnas rpynma coObITUA

4. Teopembl yMHOXXEHUS BEPOSITHOCTEMN

5. Teopemsl cil0KEHUs BEPOATHOCTEN

6. @opmyra MoJTHON BEPOATHOCTH

7. ®opwmyna belieca.

Tema 11. IloBropHbIE
UCHOBITaHUS. HNx
MPUMEHEHNE BO BJIAJICHUU

OIIK-5
1. JIuckpeTHble Cly4daliHbIE BEJIMYHHBI.
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HaBbIKAMHU aenosoro | 2. MareMaTudecKoe OKHJaHue, €T0 CBOMCTBA
B3aHMOZCHCTBIA ¢| 3. Hucmepcusi, ee CBOMCTBA.

CEpBUCHOU  CIIy)KOOH W

OLICHUBAHUU

PCKOMCHAAIUU C Y4YCTOM

AKCIEPUMEHTAITBHOMN

paboThI

TEXHOJIOTUYECKOI'O OTAcIa

NPEAIPUSATHSL.

Tema 12. Cayuwaiinsie | QITK-5

Beuibl. - lIpuMeHenne | | HenpephlBHBIE CTydaifHbIe BETMUHHBEI

;ggg::;m BEJIHHHH HE 2. TInoTtHOCTH pacupeesieHusl BEPOITHOCTH ) o
COBEPIICHCTEOBAHHIO 3. MaremaTudeckoe 0KHJIaHHE HETIPEPHIBHOM CITydaitHOM
POU3BOJICTBEHHBIX BCJIMINHBI

IPOIIECCOB c | 4. Jlucnepcusi HeMpepbIBHON CIy4YailHOW BETMYUHBI
MCTIONB30BAaHHEM 5. HopmanbHOe pacnpenencHue

SKCICPUMCHTAIEHBIX 6. le”epasibHasi U BHIOOPOYHASI COBOKYITHOCTH

JIARIDBIX I PESYIBTATOB | 7 = Coco6p1 0TGOpa B BEIOOPOUHYIO COBOKYITHOCTb
MOICIUPOBAHUS. 8

HecmenienHocth, 53 PEeKTUBHOCTD U COCTOSTENLHOCTD
OLICHOK
9. OureHka reHepabHON CpeIHEe 10 BEIOOPOYHOM
10. Onenka reHepajibHON JUCIIEPCUH 110 BBIOOPOYHOM
11. OueHka reHepa’nbHON JUCIIEPCHUH 110 UCTIPABICHHOM
BBIOOPOYHOM

[Ixana oneHUBaHUS

[IIxana onneHnBaHuA

Kpurepuu onieHuBanus

OO6yuatomuiicss IyOOKO U COAEPIKATEIbHO PACKPBIBAET TEMY JOKJIAJa,

«OTA4HO» He J0MycTUB OmmMOOK. OTBET HOCUT DPa3BEPHYTHIA M HCUEPITBIBAIOIIHINA
XapaxTep.

OOyyaromuiics B 11€JI0M PaCKpPBIBAET TEMY JOKJIa/Ia, OHAKO OTBET XOTs

«Xoporo» Obl Ha OAMH W3 HHUX HE HOCUT pPa3BEPHYTOr0 M HCUYEPIIBIBAIOIIETO

Xapakrepa.

«YIOBIIETBOPUTEIBHO»

OOyuaromuiicss B 1IeJIOM PAacKphIBaeT TEMY JIOKJIAAa M JOIMYCKAeT Psf
HETOYHOCTEH, ()parMEHTapHO PACKPBIBAET COIACPKAHUE TEOPETHUECKUX
BOIIPOCOB WJIM MX pAacKpblBaeT COIEP)KATEIIbHO, HO  JIOIyCKas
3HAUUTEJIbHbIE HETOYHOCTH.

«HeynoBneTBOPUTEIBHOY

OOyuJaromuiicsi He BIaJeeT BEHIOPAHHON TEMOM

6.2.3. OnleHOYHbBIE CPEACTBA OCTATOYHBIX 3HAHUI (TECT)

OIIK-S .

1. Ilpoussenenve 4 - NByX KBaJpaTHBIX MaTPHIL

1 2

3 -4

= PaBHO...

5 -6/ 7 8
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&8 -9
7T -7
-3 -5

2 1 1

2. Onpenenurens |1 -4 -1 pasen...

-1 8 3
1) -6 2)-16 3)6 4) 14 5) 16
3 2
3. OOGparHoii MaTpulleil A1 TaHHOW MaTPUIIbI 4 3 SBJIAETCS MAaTPULA. ..

3 -2 2 3 3 -2 -3 -2
Dla 3 D3 g4 INoa 3] Ylea -3
23 2
I

x+2y+3z =0,
4., Cucrema 12x- y+2z =3, wumeer...
3x+y+4z =3,

1) onHo pemienne  2) nBa pelieHuss  3) HE UMEET pelIeHui
4) MHOKECTBO pelIEHUN  5) TpH pelieHus

2x+ 7y =8,
5. Pemenuem cucremsol SBIIIETCA mapa. ..
6x+5y =-8.
D(-3;-2) 2)(-3;2) 3)(3;-2) 4)(3:2) 5)(1;2)
2 |

6. Ornpenenurenn paBeH O mpu & — ...

200- 3
1)-3 2)3 3)2 4)0 55

I -2 -1 3
7. Jlansl matpunsr A = 3 ],B 2[ .Marpuna 2 4- B? pasHa...

5 0 2
1 -7 1 -7 I 7
6 6

2) 6 -6 3) -6 -6
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1 2 4
8. Jlana marpuna A=|4k-3 2 -5 . AnreOpandeckoe JOMOJTHEHHE
-3 7 10
Az :OHpH k=..
) -1 2)2 3)1 4)0 5)-2
7 -3 1
9. Jamamarpuna 4 =| 4 -4 0] . Torma cymma snemenToB,
-2 6 2
pPACIIONOXKEHHBIX Ha IIABHOW IMAaroHaJM 3TOW MaTpUIIbI, paBHA...
1) -5 2)5 3)13 4) -7 5)10
10. Cymwma xoopaunat Bektopa AC tpeyronpHuka ABC:  AB={2;3;-1} BC={-
1;2;2} paBHa

H-2; 2)0;, 3)3;, 47, 5-1.
11. Bekropel a={2—c; —1; 3+a} u b={l; 2c; 2} opTOroHabHbI, €CIU YUCIO
paBHO:
H-2; 2)0; 3)6; 4)8, 5)-4.
12. CxkansapHoe nmpousBelieHHe BeKTopoB, a = {2; 3; -1; 1; 0} b= {0; —1; 2; 2; 1}
3QJIaHHBIX B OPTOHOPMHUPOBAHHOM 0a3nce paBHO:
H-2; 2)-3; 3)0; 41, 5) 4.
13. VYron mexny Bektopamu a={—1; —1; 0} u b={1; 0; 1} paBen
1)30% 2)arccos0,75; 3)60°% 4)120°;  5)45°"
14. VYpaBHenue npsimoii, npoxojsien yepe3 Touku A(2; 0; 1) u B(-1; 1; -3),
UMEET BHJ:

-2 +3 i
l)x _y _Zz : 2)x+2:X:Z+3; 3)x 2:Z:Z+1;
3 1 - -3 1 -4 -3 1 -4
x-2 _y _z-1 x-2 'y z+3
V3T )T 3T T,

15. VYpaBHeHue npsamoit, n300pa>keHHONU HA PUCYHKE
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HUMECT BU...
1)3x+2y=6; 2)2x+3y=6; 3)3I—|—2y =1; 4)2x+3y=1.

16. lanbl nBe cMexHble BepiiuHbl kBajgpata A(5,6) u B(-2,5). Torma mmomanb
ATOTO KBaJipaTa paBHa...

1) 50 )10 3)4/50  4)10
17. Touxoii nepecedenns miockoctn - 2X +3y +2z- 6 =0 coceio OY
ABJIACTCA ...
1) C(0:3:0) 2) B(0-2;0) 3) D(0;1;3)  4) A(0;2;0)

18. VYcraHOBHTE COOTBETCTBUE MEK]ly YPABHEHUSIMU IIIOCKOCTH U TOYKAMH,
KOTOPBIE JIEXKAT B 3TUX IIOCKOCTAX

1. x+2y+3z- 6=0 2.3x+y-4=0 3 4y+z-x=0
4. 6x+5y+2z-1=0
1) (0;0;1) 2) (1;1;0) 3) (0;0;0) 4) (1;1;1)
19. Pamnyc OKpY>KHOCTH, 3aJaHHOU YPaBHEHHUEM

::u:2+y2 —2x+4y -20=0

, PaBeH...
1) 5; 2) 3; 3)4; 4)2.

YK-1.
2 2

Yy _

20. VYpaBHeHHE — - Z— =] Ha IUIOCKOCTHU ONPEIEIAET. ..
36 25
1) runepOomny
1) mnapabony
2) e
3) mapy npsiMbIX

2
. - 4
21. TIIpenen GyHKIUMHU B YKa3aHHOW TOYKe |im 2x paBeH. ..
=22x"+x-10
. 4 . - 4 . 9 . 1
Doy 2)55 3D-5: g ) 3
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e - x-1

22. Wcnons3yst npasuino Jlonurans npenen QyHKOHUA B Touke lim
=0 sin? 3x
paBeH...
3 7 1 5 -1
n= 22— 3)— 4H-= 5=
)5 )18 )18 )" 33 )5

23.  uddepenunan pyHkmu y =x? +5x- 7 paBeH. ..
1) y=Qx+5Mx 2) y=(x*+5x- T)dx  3) y =- (x> +5x- T)dx
4) ¥ =(5- 2x)dx 5) me cymectByer

X

24. TIpou3BoaHas 4aCTHOTO paBHa...

2x-1
20 S NS BRI
)(2x-1)2 )(2)6-1)2 ) Qx- 17 ) 2x-1 )2x-1

1 2
25. Haumensbmiee 3Hauenne Gynkuun | &) :E x - x?- 3 Ha OTpe3Ke [- l;lJ

paBHoO. ..

1o 2)-2 3)-2 4)-4 5)5

3 3 9

26.  YCTaHOBUTH YETHOCTb MIIM HeYeTHOCTH GyHKuuu [ (X) —x%sin7x ...

1) uetHas 2) HeueTHas 3) HU yeTHAasl, HU HEeYETHAsI 4)
HEBO3MOXKHO ONPEIEIHUTh

2
27. Touxkamu paspeiBa QyHKIMH V = SIBJIFOTCA. . .
x“-3x+2

Dx=lLx=2 2) x =3,x =-2 3 x=-1x=2
4 x =l,x =-2 5 x =-3,x =2
28.  YpaBHeHHue KacaTelbHOIl K rpaduxy GpyHKImu f (x) =x? +2 B rtouke

X0 =1 HUMEET BUI...
1)y-3=-%(x-1) ) y-2=3G-1D  3yy-3=2G-1)
g y-1=2G-4) 5 p-1=x2+2

29.  Ognoit u3 epBOOOPa3HBIX QYHKIIUN y=3—2X SABIACTCS (PYHKITUSI
1) 3-—x% 2) 3x—x*+1;  3)3x-2; 4)3x-2x%  5)3x*2x+I.
30. OnpeneneHHplii MHTErpall, BBIPAKAIOIIMKA IJIOMIAJb TPEYrOJIbHUKA C
BEpIIMHAMU
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(0; 0), (2; 0), (—2; —3) umeeT BU
03 02 '3
1 - —x)dx; 2) [—vydy; 3) [—xdx;
)_!( 5 ) )_&yy )_!2
0 3 0
4) |- ydy; 5) [2xdx.
_22 -2

31. Ilnomans GpUIypsl, OrPAHMYEHHON JHHUAMH y=2X—X" U y=—X, NPEICTABIAETCS
WHTErpajioM

) fl2x- x*)- xldv;  2) 3j[(zx- x2)- (- x)ldx:
3) fi-0)- @x- x)ldx 4 fle- (26 2y,
5) 1J[)C+(2x- x*)]dx.

2
32. [Tnomane Gurypel, orpaHUYEeHHON JUHUAMHU Yy=sinx, ¥ =—X (0<x<m/2),
T

paBHa
1) (m+4)/4; 2)nm/2; 3)n/4;  4)(d—n)/4; S m

oz
33. YacrHas mpou3BoIHAS 5 oT QyHKIMHU z=2x"y—x*+2)°~3 paBHa
1) 2x*+6y?%; 2) 6x’y-2x;  3) 2x’+6y*H+6x’y-2x;  4) 2x*+6y°;
5) -2x+6y°.
dx
34. O6mmii naTerpan audQepeHIManbHOTo ypaBHeHus e’ dy =—— umMeeT BUJ
X

1) e ZIn‘x‘ +C 2) y :ln‘x‘ +C 3) e’ =- xiz +C 4)

e’ =x+C
35. Pemenuem ypasHenus g X ‘y'=y =2 apusercs GyHKIHUA . ..
) y=3-1gx-2 2) y=3-sinx- 2 3) y =3 -ctgx-2 4

y =3 -sinx +2

36. 13 nanHbIX nudQepeHalIbHbIX YPaBHEHUN YPaBHEHUSAMU € pa3IesSOIUMUCS
IIEPEMEHHBIMH SIBJISIOTCS ...

3 d 2
l)ﬂ:y +1 2)y3ﬂ+x3y=0 3)y—y: -

dx x+1 dx dx  p® +1
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4) D ery? +y =0
dx

37. U3 nannbix quddepeHnnanbHbIX YpaBHEHUH ypaBHEHUSAMU bepHyuM SBISIOTCS

1) ﬂ- 3x2 +y =0 2) xﬂ- yzyzex 3) y@+x3 =0
dx dx dx

3
P A
x3

dx x

38. KakoB By yaCTHOTO peuieHus sl JaHHOTO Au(depeHIInaIbHOTO ypaBHEHUS
Y"-2y+y=10e>?
1) Ae™; 2) Ax*e™;  3)Axe™; 4)Axe™; 5)Ac".

o0 3”
39. Paanyc cXoquMOCTH CTEIEHHOTO psiia Z x" pasen
n=0 N +
1)3; 2)wo; 3)1; 4)1/3; 5)0.
< 3
40. Yacruunas cymma S; psaaa Z —— paBHa...
n=l 5
9 93 18 3
1) — 2) — 3) — 4 —
125 125 25 5
Kurou k Tecry:
1.2 2.1 33 4.4 5.2 6.2 7.5 8.3 9.2 10.4

11.4 12.2 13.4 14.4 15.1 16.1 17.4 18.4231 | 19.1 20.1

21.2 22.3 23.1 24.3 25.2 26.2 271 28.3 29.2 30.3

31.2 32.4 33.1 34.1 35.2 36.2,3 |37.2,4 |38.1 394 40.2

LLIkana oueHMBaHNSA pe3ybTaTOB TECTUPOBAHMS

% BepHBIX penleHnii (0OTBETOB) Ixana oneHnBaHus
85-100 OTJIIMYHO
70 - 84 XOPpOIIO0
50- 69 YAOBJIETBOPUTEIBHO
0-49 HEYIOBJIETBOPUTEIILHO

6.2.4. IIpumepsl 3aga4 Npu pa3éope KOHKPETHBIX CUTYaAlUH
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Tema 1. Jluneiinas anreOpa U UCIIOIH30BaHHE OCHOBHBIX 3aKOHOB JUCITUTIINH
MHKEHEPHO-MEXaHUYECKOTO MOIYJISI

OIIK-5

Penmts cucteMy TMHEMHBIX YpaBHEHUIL: a) 1o nipaBuity Kpamepa; 0) cpencrBamu
MaTpUYHOIO UCUHCIIEHUS; B) MeToioM [aycca

o~ - — <>
— e e e~ —— —a

o~ — - — — — =

HaiiTu 3Hauenne marpuyHoro MuorousieHa f(A)

2
f@) =25 -3 +22-2, A= (0 _31)
Tema 2. Bexropsl. JIunennsie onepanun. Koopaunarel. Onepanuy yMHOXKEHHS
BEKTOPOB. M cronbp30BaHne BEKTOPOB B OCHOBHBIX 3aKOHAX €CTECTBEHHOHAYYHBIX

JAUCHUILIWH, IIpaBUJIaX IMOCTPOCHUA TCXHUYCCKHUX CXCM U qepTemeﬁ
OIIK-5

Breraucnuts HaIpaBJIAOIMUC KOCHMHYCBI BCKTOpAa

d(—1;2; —3)

OmnpenenuTh KOOPAMHATH BEKTOPA, TIOJIYIEHHOTO B PE3yJIbTaTe MPOU3BEICHUS
3 —
Bexropos @(—1:42) y b(3; —45),

Haiitn 06beM napaiienenumnena, moCTPOCHHOTO Ha BEKTOPax
a{2;3; -1}, b{1;—1;3}, c{1;9; —11).

Tema 3. Ananutnueckasi reomerpusi. E€ npuMeHeHue B NpUHIMIHATbHBIX
O0COOEHHOCTSIX MOJICIMPOBAHUS MAaTEMAaTUYECKIUX, (PU3UIECKUX U XUMHUECKUX MPOIIECCaX,

IIPEAHA3HAYEHHBIX I KOHKPETHBIX TEXHOJOTMYECKHUX MTPOLECCOB.
OIIK-5

Onpez[eJme KOOpAWHATBI TOYKHU IIEPCCCUCHUS ABYX B3AUMHO IICPIICHAUKYIIAPHBIX
2 2

X
MPSIMBIX, TIPOXOIAIIUX Yepe3 (POKyChI dutHIca P Y_ =1, eciu u3BecTHO, uTo ToUKa A (-2;

9
6) JISKUT Ha NPAMOH, POXOJAIICH uepe3 ero npasbiii GOKyC

Tema 4. Teopus mpenenoB mociaeAoBaTeIbHOCTEN U PyHKIMMA, €€ UCTIOIb30BaHUE B
OCHOBHBIX 3aKOHAX JUCLUIUINH HHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

OIIK-5

Haiitn ykazanHble npeaesnsl

a) 0) B) r)

- 2. 3x + . sin5x ZotS
lim3x7 7x+2; limx2 3x l; £1£I(}t — lim(x-'-l] '
=22x% - 5x+2 o dx? +x- 2 g2x ool x -

Tema 5. HenpepoiBHOCTh pyHkiuu. [IpousBognas. IlpumeHneHne mpou3BOIHON B
paboTax MO COBEPUICHCTBOBAHUIO IMPOU3BOACTBEHHBIX IPOILIECCOB C HCIOJIb30BAHUEM
DKCIEPUMEHTAJIbHBIX JAaHHBIX U PE3YJbTaTOB MOJACINPOBAHUS.
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OIIK-5

Haiiti nmpousBoaHbie (QyHKITHIA

a) 6) B)x3y3 -2xy+3=0

X- arcsin x

y =xtgx +Incosx + e~ y =e

Tema 6. I/IHTGFpaHBHOG HCUUCICHUC U CI'0 IMPUMCHCHHUC BO BJIAACHHWN HABBIKAMU
JACJI0BOI'O BBaHMOHGﬁCTBHH C CGpBHCHOfI CJ'IY)K6OI>1 U OICHUBAHHWHN PCKOMCHAAIIUU C YIYCTOM
3KCHCpI/IMeHTaJIBHOﬁ pa6OTBI TCXHOJIOTHYCCKOI'O OTACIA ITPCAIIPUATHA.

OIIK-5

Haiitn nHeomnpenenennbie uHTErpayibl. [IpaBUIBLHOCTH MONMYYEHHBIX PE3YJIBTATOB
npoBeputh nuddepeHnupoBaHuEM

a) 6) f xzdx B) J'zearcth)cdx
3x% + 14x + 37 V4-x*

f(x- D(x? +4x+13)

Tema 7. @OyHKOHMS HECKOIBKMX mHepemMeHHbIX. HemnpepeiBHOCTE. YacTHbIE
POU3BOJHBIE U TU(pPepeHnnan. DKCTpeMyMbl PYHKIMHU 2-X MEPEMEHHBIX. YCIOBHBIM U
aOCONIOTHBIM ~ dKCTpeMyMbl  (QyHKIMM 2-X TNepeMeHHbIX. WX npumeHeHue B
NPUHIUIHATBHBIX OCOOEHHOCTSX MOJEIUPOBAHUSA MAaTEMaTUYECKUX, (U3HMUYECKUX U
XUMUYECKUX TMpoleccax, NPEIHA3HAYEHHBbIX JJISI KOHKPETHBIX TEXHOJIOTMYECKUX

IIPOLIECCOB.
OIIK-5

Haiitu yacTHbie Tpou3BOIHBIE (DYHKITUU

}J’
z=arctg|—
s(2)

Haiitu nonueiil nuddepeniman QyHKuuu
z=mn?(x*+y?%)
Haiitn Hanbomnpliee 1 HaMMEHbIIEEe 3HaUCHUE (PYHKIINH

1 1
= +

14+x2 1+y?

z

Tema 8. Juddepenunanbubie ypaBHeHus 1-ro nopsanka. HuddepeHuumanbHbie
ypaBHeHUs1 2-ro mnopsiaka. Jlunelneie nuddepeHnnanbHble ypaBHEHUs 2-TO MOpPSIKA.
JAY 2-ro mopsaka ¢ mocT.  Koadbdunuenramu. Hopmanbehbie  cuctemsbl
mudpdepeHInanbHblX  ypaBHeHHH. lcnonp30BaHME B OCHOBHBIX 3aKOHAX JAMCLMILIMH

WHKEHEPHO-MEXaHUYECKOTO MOMLYJIS
OIIK-5

HaliTn obliee pelueHne andpdepeHLManbHOro ypaBHEHUS.
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6) y'sinx- ycosx =1;

z].
x ]

l.a) xy"=yln

T
Yo —0, Xo :E'

Haiitn wactHOe pemenne nudepeHnnaIbHOT0 ypaBHEHHS BTOPOTO MOPSIIKa,
YIIOBJIETBOPSIOIIEE 3aIaHHBIM HAYaJIbHBIM YCJIOBUSM.

Yy +6y +9y =10e**,(0) =3,1'(0) =2.

Haiitu ob1ee pemenue cucreMsl AU depeHIInanbHbIX YPABHEHHI ONepaliMOHHbBIM

METOIOM.
X, 12
= = x, + S,
g _ s 12
Zz —ox -+ x5 -

Tema 9. YUucnoBsie u PyHKIIMOHATIbHBIE Psi/bl. ICIIOb30BaHUE B OCHOBHBIX 3aKOHAX

JAUCHUIIMH MHXKCHECPHO-MCXAaHUYCCKOIO MOIYJIA.

OIIK-5
HCCJ’IGI{OB&TL Ha CXOAUMOCTb YHUCJIOBOM paAa € TIOMOIIBIO JOCTATOYHBIX IIPHU3HAKOB

CXOINMOCTH

HccaenoBarh paanyC 1 HHTCPBAJI CXOAUMOCTHU CTCIICHHOI'O pAla. Hccnenosath

CXOOAUMOCTD pAda Ha KOHIIaX MHTCpBajla CXOAUMMOCTH.

S. n*+3
n=0 3n
Tema 10. [Ipeamer Teopun BepossTHOCTEN. OCHOBHBIE MOHATUS. OCHOBHBIE TEOPEMBI
U (GOpMyIIbI TEOPUU BEPOATHOCTEH., €€ MPUMEHEHHE BO BIIAJICHUU HABBIKAMU JIEJIOBOTO
B3aMMOJICHCTBUS C CEPBUCHOM CIYKOOW M OIEHMBAHMM PEKOMEHJAIMU C YYETOM

HKCMIEPUMEHTATILHON paOOThI TEXHOJIOTHYECKOTO OT/ENa MPEATPUSITHSL.

OIIK-5
B samuke 10 mapoB: 7 yepHbix u 3 6enpix. M3 simuka BeiHUMAIOT S5 mapos. Haiitu

(x+3)".

BEPOATHOCTH TOT'0, YTO CPEIHM HUX OKAXKETCsI 3 YEPHBIX U 2 OeNbIX Iapa

BepositHOCTh OOHapykeHHsI orneyaTku Ha cTpaHuile kHuru paBHa 0,01. Haittu
BEpOSATHOCTh TOro, 4to B 500-cTpaHWYHON KHUTE HE OyAeT OOHApYKEHO OIeYaToK
(oOHapy’KeHHE OIEeUaTOK Ha Pa3IMYHBIX CTPAHUIAX CUUTATh HE3aBUCUMBIMU COOBITUSIMH )
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Tema 11. IloBropHbie wucneiTanus. VX nOpuUMEHEHHWE BO BJIAJICHUM HaBBIKAMHU
JIEJIOBOTO B3aMMOJACHCTBUS C CEPBUCHOM CITY>KOOM 1 OLICHUBAHUU PEKOMEHJIAIIUU C YIETOM
AKCIEPUMEHTAIBHON padOThI TEXHOJIOTMYECKOTO OTAENA MPEATPUSITHSL.

OIIK-5

Momuera Opocaetcs nsiTh pa3. HaliTu BeposSTHOCTH TOTO, YTO Opesl BhIMAAET 2 pasa.

JIBa 3aBOIA NMPOU3BOIAT JETANIU, TOCTYIAIOIINE B Mara3ud. BeposaTHOCTD BBIITyCKa
OpakoBaHHOM JeTanu Juist mepBoro 3aBoAa pasHa 0,8, mis sroporo — 0,7. C nepBoro 3aBoja
noctynwio B 3 pasa Oosblie jaetaneil, yeM co Broporo. Ilokynarens npruoOpen roaHyro

neranb. HaliTu BEpOSITHOCTh TOTO, YTO OHA C MEPBOTO 3aBOJA.

Tema 12. Cnyuaiinple BenuuuHbl. [I[puMeHeHne cayyailHbIX BEIMYUH B paboTax mo

COBCPIICHCTBOBAHUTO IMPOU3BOACTBCHHBIX IMpouccCoB C HCIIOJBb30BaAHUECM
9KCIICPUMCHTAJIBHBIX JAHHBIX U PE3YJIbTATOB MOJACINPOBAHHA.
OIIK-5

Haittu wmarematudeckoe OXHAaHUE, AUCIEPCHIO M CPEIHEEe KBaJApaTUYHOE

OTKJIOHCHME CIIy4anlHOW BEJIMYMHBI, 3aJaHHON 3aKOHOM pacCIIpeIe/ICHUs
X [-1]2 [4
lp 020305

Crnyudaiinas BenuunHa X 3a/1aHa QyHKIHUEH pacipeeeHus:

3 1
F(x}:=—x+i: —l<x=—;
47 4 3

Haiitu: a) miaoTHOCTh pacnpesiesienus caydyailHON BEJIMYMHBI; 0) BEpOSTHOCTH TOTO,
YTO B pe3yJIbTaTe UCIBITAaHUS BEIWYMHA MPUMET 3HAYCHHE, 3aKIIOUYCHHOE B HMHTEpBaje

©,3)

=

3ajaHa TUIOTHOCTh paclpeIe]ICHNs HENPEPBIBHOW CITy4ailHOM BEIUYUHBI X:

aQ, x=0
fix)=<cosx, D{xig;

0, ;;;:.E_

2

Haiitu dpynkuto pactpenenenus F(x)

LLIkana oueHmnBaHnsA

[ITxayia OLleHUBaHUs | Kpurepuu onieHuBaHus
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«OTIIHO»

oOyyJarommumiics SICHO M3JIOKUJ YCIOBHE 33J1auH, pelieHne 000CHOBAI

«Xopo1io»

PCHICHUA MMCIOTCS COMHCHMA

((YI[OBJ'IGTBOPI/ITSJ'IBHO»

oOyJaromuiics  W3JOXKWJI pelIeHue  3aJa4d, HO
(hopMyIHPOBKaMHU OOBIICHHOTO MBIIIIICHHS;

«HeynoBneTBOpUTEIEHO»

3a71a4 B MUCBbMEHHOM (hopme).

6.2.5. TeMbI 1J191 TOKJIA/10B

Tema (pazaen)

Bomnpocsl

Tema 1. JInnerHas
anredpa U UCIOIB30BaHUE
OCHOBHBIX 3aKOHOB
JUCUUILIMH ~ UHXKEHEPHO-
MEXaHUYE€CKOTO MOTYJIA.

OIIK-5

1. Onpenenutenn U ux cBoiicTBa. VX HCHOIB30BaHME B OCHOBHBIX
3aKOHAaX JTUCIUILUIMH WHKEHEPHO-MEXaHUYECKOTO MOTYJISL.

2. Marpuubl u geiictBus Hax Humu. OOparHas Matpuna. UWx
WCIIOJB30BaHUE B OCHOBHBIX 3aKOHAX JUCLUIUIMH HWHKEHEPHO-
MEXaHUYECKOTO MOJTYJIA.

3. Meroasl  pemeHHss  CHCTEM  JIMHEHHBIX  ypaBHeHMil.  Ux
WCMOJB30BaHUE B OCHOBHBIX 3aKOHAX JHUCIUIUIMH HWHKEHEPHO-
MEXaHUYECKOTO MOJYJIA.

Tema 2. Bekropsl.
JIuneitnbie onepaunuu.
Koopaunarsl. Onepanuu
YMHOKEHUS BEKTOPOB.
Hcnonp30BaHnEe BEKTOPOB
B OCHOBHBIX  3aKOHAax
€CTECTBEHHOHAYYHBIX

JUCLUIUINH, IpaBuiax

MMOCTPOCHUA TCXHUYCCKHUX
CXEM U YEPTE)KEH.

OIIK-5

1. Bexktopsl. JIuneiinsie onepaunu. Koopaunarel. Mcnons3oBanue
BEKTOPOB B OCHOBHBIX 3aKOHaX €CTECTBEHHOHAYYHbIX JUCLUILINH,
MpaBUJIax MOCTPOCHUS TEXHUYECKUX CXEM U YePTEKEH.

2. Onepauuu yMHOXEHHS BEKTOpOB. lcIonb30BaHUME BEKTOPOB B
OCHOBHBIX 3aKOHaX €CTECTBEHHOHAyYHbIX JUCUUIUIMH, [paBUJIax
IIOCTPOEHUS TEXHUUECKUX CXEM U UEPTEKEN.

Tema 3. AnamuTuueckas
TEOMETPHSI. Eé
MIPUMEHEHUE B
MPUHIUITHAATIBHBIX
OCOOCHHOCTSX
MOJICITUPOBAHHUS
MaTeMaTHYeCKUX,
(bU3IIeCKUX u
XUMHUYECKUX TMpoIleccax,
MpeIHa3HaueHHbIX TUISt
KOHKPETHBIX
TEXHOJIOTHYECKHUX
MPOIIECCOB.

OIIK-5
1. Meton xoopauHat. IIpocreiimue 3agaun. Merom KOOpIHMHAT B
OCHOBHBIX 3aKOHAaX €CTECTBEHHOHAyYHbIX JHUCLUIUIMH, IIpaBHUJIaxX
MIOCTPOCHMS TEXHUYECKUX CXEM M UEPTEXKEH.

2. Ilpsmas nuHUS HA IUIOCKOCTH, UCIIOJIb30BaHHUE MPSIMONW B OCHOBHBIX
3aKOHAaX €CTECTBEHHOHAYYHBIX JAMCIUIUIMH, NpaBWiIaX IOCTPOCHHS
TEXHUYECKUX CXEM U YEPTEIKEH.

3. Kpusble 2-ro nopsiaka. [IpuMeHeHue KpUBBIX B OCHOBHBIX 3aKOHaX
€CTECTBEHHOHAYYHBIX TUCLUIUINH, IPaBUIIAX IMOCTPOECHUS TEXHUUECKUX
CXEM M YEepPTEIKEM.

4. Ilnockocty U TpsiMBlE B IpocTpaHCTBE. VX mnpuMeHeHue B
IPUHLUNUAIBHBIX OCOOEHHOCTSIX MOJECIHUPOBAHUS MaTeMaTUUYECKUX,
¢u3nYecKNX ¥ XUMHYECKUX NpoIeccax, MpeaHa3sHAYeHHBIX JUIs
KOHKPETHBIX TEXHOJIOTMYECKHUX MTPOLIECCOB.

5. IloBepxHoctu 2-ro nopsaka. VX npumMeHeHHe B NPUHIMIHAIBHBIX
OCOOCHHOCTSAX MOJICIMPOBAHUS MaTeMaTUYEeCKUX, (GUIHYECKUX U
XMMHUYECKMX  TIpolleccax, NpPEeJHA3HAUEHHBIX Ui  KOHKPETHBIX
TEXHOJOTUYECKUX MPOIECCOB.
6. AbcrpakTHas anrebpa.
OCOOCHHOCTSIX MOJICJIMPOBAHMS MaTeMaTUYEeCKUX,

E€ npumeHeHne B NPUHUUNHAIBHBIX
bu3MIecKux u
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XUMHUYCCKHX nponeccax,
TEXHOJIOTMYCCKUX MMPOIECCOB.

npeaAHa3HAYCHHBIX JJIA KOHKPCTHBIX

Tema 4. Teopus npenesion
MOCJIEAOBATENBHOCTEN U

bYHKIINH, ed
UCTIOJIb30BaHHE B
OCHOBHBIX 3aKOHaX

JUCLUIUIMH  UHXXEHEPHO-
MEXaHUYECKOTO MOJTYJISI.

OIIK-5
1. quckperHas wmaremaruka. E€ mnpuMeHeHHE B NPUHLMIMAIBHBIX
OCOOEHHOCTSIX MOJCJIMPOBAaHMUS MaTEeMaTHMYECKUX, (U3NYECKUX U

XUMHNYCCKUX mnmponeccax, npeaHa3HAYCHHBIX JIIsL KOHKPCTHBIX
TEXHOJIOTHYECKHUX TPOIECCOB.
2. Teopus mpenenoB mnocienoBarenbHOocTe W ¢QyHkumid. Eé

HUCIIOJIB30BAHUE B OCHOBHBIX
MCXaHHWYCCKOI'O MOAYJIA.

3aKOHax JOUCHHUIUIMH HHXCHCPHO-

Tema 5. HemnpepbIBHOCTH

OIIK-5

¢ynkuun. [IpomssomgHas. | 1. HempepwsiBHOCT (hyHKIMHU. EE€ Mconb30BaHNe B OCHOBHBIX 3aKOHAX

[Tpumenenne JUCLUIUIMH MHKEHEPHO-MEXaHNYECKOTO MOIYJIS.

npou3BoAHON B paborax | 2. IlpomsBognas ¢ynkuun u ee auddepennman. Ilpumenenue

[0 COBEPIIEHCTBOBAHMIO | MPOMU3BOAHOM B paboTax MO COBEPIICHCTBOBAHMIO MPOU3BOJCTBEHHBIX

MIPOM3BOJCTBEHHBIX MPOIIECCOB C HCIOJB30BAaHHEM OSKCIEPUMEHTAJbHBIX JaHHBIX U

IpOIIECCOB C | pe3yabTaToOB MOAEIMPOBAHUS.

UCIIOJIb30BaHUEM 3. O6bmee wmccnenoBanue  Qynknmii.  Iloctpoenme  rpadukos.

HKCTIEPUMEHTAJIbHBIX [Tpumenenue UCCIIEIOBaHUS byHKUIMH B pabotax o

JAHHBIX W Pe3yJbTaToOB | COBEPIIEHCTBOBAHHIO MIPOU3BOJICTBEHHBIX IPOLIECCOB c

MOZEITUPOBAHUS. UCTIOJIb30BAaHUEM  DKCIIEPUMEHTAJIBHBIX  JaHHBIX M PE3yJbTaToOB
MOJICTTUPOBAHUSI.

Tema 6. Wnterpansuoe | OIIK-5

HCYHCIICHHUE n ero
MPUMEHEHNE BO BJIAJAECHUU
HaBBIKAMH JIEJIOBOTO
B3aNMOJIEHICTBUS C

CepBUCHOM ciayx0oit u
OLICHUBAaHUU
PEKOMEHALUN C YYETOM
AKCIEPUMEHTAIBHOMN
paboThI

TEXHOJIOTMYECKOI0 OTAea
HOPEANPUITHS.

1. Heonpenenenuplit unTerpan. Metoas! Beluucienus. Ero npumeHeHue
BO BJIAJICHUM HaBbIKAMU JEJIOBOTO B3aWMOJAEUCTBUS C CEPBUCHOM
CITy>k00H 1 OLIEHMBAHUU PEKOMEHJAIUU C YUYETOM SKCIEepUMEHTAIbHON
pabOoThI TEXHOJIOTHYECKOTO OT/IENa PEATIPHSTHS.

2. Unterpupyemble kiacchl (yHkuuid. VX nmpuMeHeHHe BO BIIaJCHUU
HaBbIKAMHU JI€JIOBOIO B3aUMOJCICTBUS C CEpPBUCHOW Ciyk00il u
OLIEHUBAHUU PEKOMEHJAIMH C Y4Y€TOM SKCIEPUMEHTAJIbHOM paboThI
TEXHOJIOTHYECKOTO OTEINA NPEATIPUSITHS.

3. Onpenenennblii uHTErpan. Meronsl BeluucieHus. Ero nmpuMeHeHue
BO BJIAJICHUM HaBBIKAMU JEJIOBOTO B3aWMOJAEWUCTBUSA C CEPBHUCHOM
CITy>k00# 1 OLIEHMBAHUU PEKOMEHJAIMU C YUYETOM SKCIEepUMEHTaIbHON
pabOoThI TEXHOJIOTHYECKOTO OT/IENa PEATIPHSTHS.

4. IlpunoxkeHuss ONPENEICHHOIO UHTerpaina. Ero mnpuMeHeHHe BO
BJIaJICHUM HaBBIKAMM JI€JIOBOTO B3aMMOJICHCTBHS C CEpPBUCHOMN CITyKO0M
U OLICHMBAaHUU PEKOMEHJAIMN C YYETOM SKCIEPUMEHTaJIbHOW padoThI
TEXHOJIOTUYECKOT0 OTAEIA NPEAIPUITHS.

Tema 7. OyHKIUA
HECKOJIbKUX TEPEMEHHBIX.
HemnpepsIBHOCTS.

YacTHble NpPOU3BOAHBIE U
nuddepenmmarn.

OKcTpeMyMbl (QYHKLIUU 2-
X MEPEMEHHBIX. YCIIOBHbBIN

OIIK-5

1. ®yHKkMsa  HECKOJNBKMX  INepeMeHHbIX. HenpepeiBHOCTh.  UXx
NPUMEHEHHE B MPUHIMUIHAIBHBIX OCOOEHHOCTSIX MOAEIUPOBAHUS
MareMaTu4eckuX,  (U3UUYECKMX M  XUMHUYECKHUX  Ipoleccax,
MpeIHa3HAYE€HHBIX JJI1 KOHKPETHBIX TEXHOJOTUYECKUX MPOLIECCOB.

2. YactHple mpou3BogHble M guddepeHnman. WX mnpuMeHeHue B
MPUHLIUINAAIBHBIX OCOOEHHOCTAX MOJEIMPOBAHUS MaTeMaTHYeCKHX,

" a0COMIOTHBIN | (U3NYECKMX M XHMHYECKHX I[Ipoleccax, MpeJHa3sHaYeHHBIX IS
AKCTPEMYMbI (PYHKIIUH 2-X | KOHKPETHBIX TEXHOJOTUYECKUX MPOLIECCOB.

IIEPEMEHHBIX. Ux | 3. OkctpemyMbl (QyHKIMH 2-X TepeMeHHBIX. KX mnpuMmeHeHue B
IIPUMEHEHHE B | NPUHUMIHAIBHBIX OCOOCHHOCTSIX MOJEJIMPOBAaHUS MaTeMaTHU4YeCKHUX,
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NPUHIUITHATBHBIX
0COOCHHOCTSX
MOJICITUPOBAHHUS
MaTeMaTHYECKHUX,
bu3nuecKux u
XUMHUYECKUX IMpoIieccax,
MpeIHa3HAYECHHBIX JUTS
KOHKPETHBIX
TEXHOJOTUYECKUX
MIPOIIECCOB.

¢u3MUeCKUX W XUMHUYECKHX IMpoIeccax,
KOHKPETHBIX TEXHOJIOTUYECKHUX ITPOLIECCOB.
4. YcnoBHBIE M aOCONIOTHBIM ~ 3KCTpeMyMbl  (YHKUIUH  JABYX
nepeMeHHbIX. WX mnpumMeHeHHe B MNPUHIUNHAIBHBIX OCOOEHHOCTAX
MOJICTUPOBAHUS ~ MAaTeMaTU4YEeCKHX, (PU3UUECKUX M  XUMHYECKUX
mmpoleccax, MNPEeJHAa3HAYEHHBbIX JUISI KOHKPETHBIX TEXHOJIOTHYECKHUX
IIPOLIECCOB.

5. JIBoitHbIE M TpOIHBIE WHTErpaibl. X mpuMeHeHWe BO BIaJACHUU
HaBBIKAMHU JICJIOBOTO B3aMMOJEHCTBHS C CEPBHCHOM Ciy:k00i u
OLICHWBAaHUU DPEKOMEHJALMU C Y4YeTOM OHKCHEPUMEHTaIbHOU paboThI
TEXHOJIOTMYECKOTO OT/ENA IPEIITPHUSITHS.

6. [Tpunoxenust nBoMHOrO MHTerpaia. X mpumeHeHWe BO BIaJACHUU
HaBBIKAMHU JICJIOBOTO B3aMMOJEHCTBHS C CEpPBHCHOM Ciy:k00H u
OLICHWBAaHUU DPEKOMEHJALMU C Y4YeTOM OHKCHEPUMEHTaIbHOU paboThI
TEXHOJIOTMUYECKOTO OT/ENA PEIITPUSITHS.

7. KpuBonuHeiiHble UHTETpalibl. VX TIpuMeHeHuWe BO BIAJACHUU
HaBBIKAMHU JICJIOBOTO B3aMMOJEHCTBHS C CEPBHCHOM Ciy:kO00H u
OLICHWBAaHUU DPEKOMEHJALMU C Y4YeTOM OHKCHEPUMEHTaIbHOU paboThI
TEXHOJIOTMUYECKOTO OT/ENA IPEIITPUSITHS.

8. IlpunioxkeHus KpPUBOJIMHEWHBIX WHTErpajoB. WX mnpuMeHEHue BO
BJIaJICHUM HAaBBIKAMM JIEJIOBOTO B3aHMMOJIEHCTBHS C CEpPBUCHOMN CITyKO0M
U OLIEHWBAaHUU PEKOMEHJAIMN C Y4E€TOM SKCIEPUMEHTaIbHOU padoThI
TEXHOJIOTMYECKOTO OT/ENA IPEIITPHUSITHS.

9. IuddepennmpoBanne  KOMIUIEKCHBIX — (QyHKIui. [Ipumenenue
MPOM3BOJAHON B paboTax MO COBEPIIEHCTBOBAHHIO MPOU3BOJICTBEHHBIX
MIPOLIECCOB €  HCIOJIb30BAHUEM OJKCIEPUMEHTAIBHBIX JAHHBIX U
pE3yIBTaTOB MOJICITMPOBAHMSL.

10. Tuddepenunanbuas reoMeTpHsI. Eé MIPUMEHEHNE B
NPUHIUIHAIBHBIX OCOOCHHOCTSIX MOJCTUPOBAHUS MaTeMaTHYECKUX,
buznyeckux M XUMHUYECKHX Tpoleccax, NpeJHa3HAuYeHHBIX IS
KOHKPETHBIX TEXHOJOTHYECKUX MPOLIECCOB.

NpeaAHAa3HAUYCHHBIX  JJI

Tema 8.
Juddepennunansuoie
ypaBHEHUs 1-ro mopsaka.
Juddepenunansuoie
ypaBHEHUS 2-TO MOPAIKA.
Jluneiinsle  nuddepent.
ypaBHEHUS 2-TO MOPAIKA.
JIAY 2-ro mnopsanka c¢
noct. Koaddumnuenramu.
HopmanbsHbie CHUCTEMBI
nuddepeHnnanTbHbIX
YPaBHEHUM.
Hcnonb3oBanue B
OCHOBHBIX 3aKOHAX
TUCIUIUIMH ~ WHXXEHEPHO-
MEXaHMYECKOTO MOJTYIIS.

OIIK-5

1. Auddepenumanbupie ypaBHEHHs MepBoro mopsiaka. Vcnonbp3oBaHue
B OCHOBHBIX 3aKOHAX JUCLMILUIMH HHKEHEPHO-MEXaHUUYECKOTO MOYJIS.
2. Muddepenunanbupie ypaBHEHUs] BTOpOro mopsiaka. Mcmonb3oBanue
B OCHOBHBIX 3aKOHAX JUCLMILUIMH HHKEHEPHO-MEXaHUUYECKOTO MOYJIS.
3. Jluneitaple  guddepeHnnanbHbe  ypaBHEHHsS — 2-TO  TOPSKA.
Hcnonb3oBaHre B OCHOBHBIX 3aKOHaX JUCHUIUIMH HWH)KEHEPHO-
MEXaHUYECKOT'O MOJYJIS.

4. JIAY 2-ro nopsnka ¢
Hcnonb3oBaHe B OCHOBHBIX
MEXaHHMYECKOTO MOJTYIIS.

5. HopmanbHbIE CHUCTEMBI
Hcnonb3oBaHue B OCHOBHBIX
MEXaHUYECKOT'O MOJYJIS.

MOCTOSIHHBIMU K03 urimenTamu.
3aKOHAaX JUCHUIUIMH WH)XEHEPHO-

muddepeHnanTbHBIX ypaBHEHUH.
3aKOHAX JUCIUIUIMH WHXCHEPHO-

Tema 9. UYwucioBele u
(YHKIIMOHANTBHBIE — PAJIBL.
Hcnons3oBanue B
OCHOBHBIX 3aKOHaX
JUCIUTIIINH ~ MH)KEHEPHO-

OIIK-5

1. Ywucnossle psaabl. Mcnonbs3oBaHre B OCHOBHBIX 3aKOHAX TUCLUIUINH
UHXCHEPHO-MEXaHUYECKOIO MOMYJIA.

2. ®dyHKuMOHANBHBIE psAAbl. Vcronp30BaHME B OCHOBHBIX 3aKOHAX
JUCLUIIIINH MHKEHEPHO-MEXaHUYECKOI0 MOYJIS.
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MCXaHUYCCKOTO MOIYJIA.

3. Crenennsle psaasl. Vcnonp30BaHUE B OCHOBHBIX 3aKOHAX JUCLUIUINH
MHXEHEPHO-MEXAHNYECKOTO MOTYJIA.

4. Paner Maknopena u Telinopa. Vcnonp30BaHuE B OCHOBHBIX 3aKOHAX
JUCLUIIIINH UHXEHEPHO-MEXaHUYECKOTO MOJTYJIS.

5. Pagel @ypbe. Mcnonp30BaHME B OCHOBHBIX 3aKOHAX JUCLUILUIMH
MHXEHEPHO-MEXAHUYECKOTO MOTYJIA.

6. OpuruHan wu wu3o0paxkenue mo Jlaruacy, ero cBoiictBa. Hx
IPUMEHEHUE BO BIAJCHUM HABBIKAMH JEJIOBOTO B3aWMOJEHUCTBUS C
CEepBUCHOW CIy)KOOH ¥ OLIEHMBAHMM PEKOMEHIALUU C Y4YETOM
9KCIEPUMEHTAJILHON PabOTHI TEXHOJIOTHUECKOTO OT/Iesa MPEANPUITHSL.

Tema 10. [Ipeamer Teopuu
BeposiTHOCTE. OCHOBHBIE
MOHSTHUS. OcHoBHbIE
TeopeMbl H  (popMyIbl
TEOpUU BEPOSATHOCTEH., €&
MIPUMEHEHNE BO BIIAJICHUU
HaBBIKAMH JIEJIOBOTO
B3aUMOJCHCTBUSA c
CEepPBUCHOM  CIy)k00H U
OIICHUBAaHUU
PEKOMEH/IALUU C YYETOM
AKCIEPUMEHTAIBHOMN
paboThI
TEXHOJIOTUYECKOTO OTAENa
PEIIPUATHUS.

OIIK-5

1. Ilpenmer Teopum  BepostHOcTed. OcHOBHBIE moHATHS. WX
IPUMEHEHHE BO BIIQJCHUM HaBbIKAMHU JEJIOBOTO B3aUMOJAEHCTBHS C
CEpBUCHOW CIy)KOOH W OLIEHMBAHMM PEKOMEHIAIMU C Y4YETOM
9KCIIEPUMEHTAIbHOM pabOThl TEXHOJOIMUECKOTO OT/IeNa IPEATIPHUSTHS.
2. OCHOBHBIE TEOPEMBI U (POPMYJIBI TEOPUU BEPOSATHOCTEH.

Tema 11. IloBrOopHBIE
HUCITBITAaHMS. Nx
MIPUMEHEHNE BO BJIAJCHUU
HaBBIKAMH JIEJIOBOTO
B3aNMOJICHICTBUS C

OIIK-5

1. IloBropHbie  ucnbiTanus. KX mnpumeHeHwe B  paboTax IO
COBEpPILIEHCTBOBAHUIO IIPOU3BOACTBEHHBIX IIPOLIECCOB c
UCIIONB30BAaHUEM  OKCIIEPUMEHTANBHBIX JaHHBIX U PE3yJIbTaToB
MOJICITUPOBAHHUS.

cepBUCHOW ciyx00i u | 2. Kpurepunu commacuss M TUNOTE3bl O BUAE pacnpeaeneHus. Mx
OLICHUBaHHUU npUMeHeHHe B paboTax MO COBEPIICHCTBOBAHUIO TPOU3BOACTBEHHBIX
PEKOMEHJALMU C YYeTOM | MPOIECCOB C HCMOJIb30BAaHMEM OSKCIEPUMEHTAJbHBIX JaHHBIX U
AKCIEPUMEHTAIbHON pe3ynbTaTOB MOJIETTMPOBAHMSL.

paboThI

TEXHOJIOTUYECKOTO OTAEeNa

HPEANPHUITHS.

Tema 12. Cuayuaiiasie | OIIK-5

BeNWYMHbL. [IpuMeHeHue 1. JuckpeTHble cay4aiHble BEJIMYUHBI U UX YHUCIIOBBIE

CIly4aliHBIX BEJIMYMH B XapaKTePUCTUKH.

paborax no | 2. HenpepsiBHbIE ciTy4aiiHble BEJIMYMHBI U UX YHUCIIOBBIE
COBEPLIECHCTBOBAHUIO XapaKTEPUCTUKH.

HPOU3BOJCTBEHHBIX 3. Bb16opouHbIit METO/] U3y4EHUS TeHEPAIbHOM COBOKYITHOCTH.
IIPOLIECCOB c | 4. ToyeuHple U UHTEPBAILHBIE CTATUCTUYECKHIE OIIEHKH TapaMETPOB
UCIIO0JIb30BaHUEM pacripeiesieHusl.

AKCHEPUMEHTAIbHBIX 5. DneMeHThl KOPPESMOHHOIO aHaiu3a. Mcrnonb3oBaHue B OCHOBHBIX
JAHHBIX W Pe3y/lbTaToB | 3aKOHAX JUCLHUIUIMH MHKEHEPHO-MEXaHUYECKOTO MOYIIS.
MOJICJIMPOBAHUS.

IIka1a oueHNBaHUA
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[IIxana oleHuBaHUs Kpurepuu orieHuBanus

«OTIIYHO» OOyuaromuiics TIyOOKO M COIEPXKATENbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOW paloThl, HE AomycTHB omuOoK. OTBET HOCUT
Pa3BEpPHYTHIA U MCUEPIIBIBAIOIINI XapaKTep.

«Xopormo» OOyyaromuiicsi B 1I€JIOM PAaCKPBIBAET TEMY CaMOCTOSATEIBHOU paboTHI,
OZIHAKO OTBET XOTd Obl Ha OAMH M3 HUX HE HOCHUT DPa3BEpHYTOr0 U
MCUEPIBIBAIOLIETO XapaKTepa.

«YIOBIIETBOPUTEIHHOY OOyyaromuiicst B 11eJIOM PacKpbIBAET TEMY CaMOCTOATENIbHON paboThl U
JOMYCKaeT psiJi HETOYHOCTEH, (PparMeHTapHO PAaCKPBIBAET CONEPIKAHHE
TEOPETUYECKUX BOMPOCOB WM MX PACKPHIBAECT COAEP)KATENbHO, HO
JIOITyCKasi 3HaUUTEJIbHbIE HETOUHOCTH.

«HeynosnetBoputensno» | OOydaromuiics He BIaJeeT BBIOPAHHON TEMOW CaMOCTOSTENBHON
paboThI

6.2. OLEHOYHBLIE CPEJACTBA IPOMEXYTOYHOT'O KOHTPOJISA
Bomnpocs! 1151 IOATOTOBKH K NMPOMEKYTOYHOM aTTECTALUM 10 HTOraM
OCBOCHMS IMCHUILIMHBI MaTemaTuka:
OIIK-S.

l. Onpenenurenn W uX CBOWMCTBA. MX WUCNONB30BAaHHME B OCHOBHBIX 3aKOHAX
JVCHUIUINH HH)XEHEPHO-MEXaHUYECKOTO MOYJIS.

2. Marpunpl 1 AedcTBUS Hal HUMHU. VX HMCHONb30BaHME B OCHOBHBIX 3aKOHaX
JVCHUIUINH HHXEHEPHO-MEXaHUYECKOTO MOIYJIS.

3. [loctpoenne oOpatHO¥M MaTpuibl. Mcmonb3oBaHWE B OCHOBHBIX 3aKOHAX
JUCLUIUIH HHKEHEPHO-MEXAHUYECKOTO MOLYJIS.

4. Pemienue cucrteM, JIMHEHHBIX ypaBHEHU 1o npaBuity Kpamepa. Mcnonbs3oBanue B
OCHOBHBIX 3aKOHAX JUCIUIUINH HHKEHEPHO-MEXAaHUYECKOTO MOTYJISL.

5. Pemienne cucreM, nuMHEHWHBIX ypaBHeHHMH MetonoM [aycca. Mcmonp3oBanue B
OCHOBHBIX 3aKOHAX JUCLUIUINH NHKEHEPHO-MEXaHUYECKOTO MOMYJIS.

6. MarpuuHbIli METOJ pPELICHHs] CHCTEM JIMHEWHBIX ypaBHeHMU. Mcnonb3oBaHue B
OCHOBHBIX 3aKOHAaX JUCIUIUINH NHKEHEPHO-MEXaHUYECKOTO MOMTYJIA.

7. JIunenHbIe Onepaunu HaJl BEKTOpamu. Mcnonb30BaHUE BEKTOPOB B OCHOBHBIX
3aKOHAX €CTECTBEHHOHAYYHBIX IUCLMIUIMH, IPABUJIAX IMOCTPOCHUS TEXHUYECKHUX CXEM U
YEpPTEIKEH.

8. Konmmuneapnsie BekTopbl. HeoOxonuMoe u 10CTaToyHOE YCIIOBUE KOJUTMHEAPHOCTH
BEKTOPOB.

9. KoMmiaHapHble ~ BEKTOPBL. Heobxomumoe M j1ocTratoyHOe — YCIIOBHUE
KOMILJIAHAPHOCTU BEKTOPOB.

10. CkansipHoe npousBeneHre BeKTopoB. Ero cBoiicTsa. Vcnosnb3oBaHuE BEKTOPOB B
OCHOBHBIX  3aKOHaX €CTECTBEHHOHAyYHbIX JUCLMIUIMH, IPAaBWIAX IOCTPOECHUS
TEXHUYECKUX CXEM U YEPTEXKEM.

11. CkansgpHoe MpPOMU3BEACHUE BEKTOPOB B KOOpAMHATHON (dopme. VYcimoBue
NEPHEHAUKYISIPHOCTY BEKTOPOB B  KOoOpAMHAaTHOM ¢dopme. Mx mnpumenenwe B
NPUHIUIHATBHBIX OCOOCHHOCTSX MOJEIUPOBAHUSA MATEMaTUYEeCKUX, (U3UUYECKUX U
XUMUYECKUX TMpoUeccax, NPEIHA3HAYEHHBIX JJISI KOHKPETHBIX TEXHOJIOTMYECKHUX
IIPOLIECCOB.
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12. BexktopHoe mpousBeneHre BekTOpoB. Ero cpoiictBa. Mx mnpumeHeHue B
MPUHIIUITHATBHBIX OCOOCHHOCTSX MOJEIMPOBAHUS MAaTEMaTHYeCKUX, (U3UYECKUX U
XUMHYECKHAX MpoLeccax, IPEAHA3HAYEHHBIX JUII KOHKPETHBIX TEXHOJIOTUYECKUX
IIPOLIECCOB.

13. BekropHOe NpOM3BENECHHE BEKTOPOB B KOOpAMHATHOW ¢dopme. YcimoBue
KOJUIMHEAPHOCTH BEKTOpOB. VX mnpuMeHeHMe B NPUHIMIHAIBHBIX OCOOEHHOCTAX
MOJICJIUPOBAHUSI ~ MATEMaTHYEeCKUX, (PUIMUECKUX U  XUMHUYECKHX  Ipolieccax,
MPEAHA3HAYEHHBIX JJI1 KOHKPETHBIX TEXHOJOTHYECKHUX MPOLECCOB.

14. CmemanHoe mnpousBeneHue BeKTOpoB. Ero cpoiictBa. X mnpumeHeHue B
NPUHIIMIHATBHBIX OCOOCHHOCTSX MOJEIUPOBAHUSA MAaTEMaTHYeCKUX, (U3UYECKUX U
XUMHMUYECKUX MpOoLeccax, IMPEJHA3HAYEHHbIX JUISI KOHKPETHBIX TEXHOJIOTUYECKHUX
IIPOLIECCOB.

15. CmemanHoe TpOM3BEICHHE BEKTOPOB B KOOpAWHATHOH dopme. YciaoBue
KOMIUTAaHAPHOCTU BEKTOpOB. WX TMpUMEHEHHWE B MNPUHLUUNHAIBHBIX OCOOEHHOCTSIX
MOJCIIUPOBAHUA  MareMaTHYeCcKHX, (PU3MYECKUX W  XHMHUYECKUX  Ipoleccax,
IIPEAHA3HAYEHHBIX I KOHKPETHBIX TEXHOJIOTUYECKHUX MTPOLECCOB.

16. Meron xoopaunar. IIpssMOoyronpHble JEKapTOBBI KOOPAWHATHI TOYKH HAa
wiockoctd. WX mnpuMeHeHWe B NPUHLMIHAIBHBIX OCOOEHHOCTSIX MOJAEIUPOBAHUS
MaTeMaTuyecKuX, (QU3MUYECKUX W XHUMHUYECKUX IIpolieccax, MpeaHa3HAYEHHBIX IS
KOHKPETHBIX TEXHOJIOTHYECKUX MTPOLIECCOB.

17. PaccrosHne Mexay IByMs TOYKaMU Ha IUIOCKOCTH. Ero mnpuMeHeHue B
NPUHIIMITHATBHBIX OCOOCHHOCTSX MOJECIUPOBAHUSA MAaTeMaTHYeCKUX, (U3HMUYECKUX U
XUMHMUYECKUX MpOoLeccax, IPEJHA3HAYEHHbIX JUISI KOHKPETHBIX TEXHOJIOTUYECKHUX
IIPOLIECCOB.

18. JleneHue oTpe3ka B JaHHOM OTHOIIEHHH. Ero npruMeHeHue B MPUHUUNHATBHBIX
OCOOCHHOCTSIX MOJICTTUPOBAHUS MaTeMaTHUECKUX, (PU3NUECKUX U XUMUYECKUX MPOIeccax,
IIPEAHA3HAYEHHBIX I KOHKPETHBIX TEXHOJIOTMYECKHUX MTPOLECCOB.

19. Ilnomane TpeyronbHuKa. M cnosib30BaHME B OCHOBHBIX 3aKOHAX JUCHUILIMH
WHKEHEPHO-MEXaHUYECKOTO MOMTYJI.

20. VYpaBHEHME JMHUM Ha IUIOCKOCTH. J[B€ OCHOBHBIE 3a1a4M aHAJUTUYECKOU
re€OMETPHUH Ha TUIOCKOCTH. MCIOIp30BaHME B OCHOBHBIX 3aKOHAX JWCLMILUIMH WHKEHEPHO-
MEXaHUYECKOTO MOMYJISL.

21. Paznuunbie ¢opmbl ypaBHEHUs TpsiMoil. Mcnonb30BaHHe B OCHOBHBIX 3aKOHAX
JUCHUIUINH HHXEHEPHO-MEXaHUYECKOTO MOIYJIS.

22. Yron  Mexay  JByMs ~ OpSAMBIMUA.  YCIOBUS  MApajuleIbHOCTH |
MEPIICHAUKYIISIPHOCTH TNPsSIMbIX. VICrlonp30BaHHE B OCHOBHBIX 3aKOHAX JHUCHUILIAH
MHKEHEPHO-MEXaHUYECKOTO MOMYJIA.

23. VYpaBHEHHE NPSIMOI HA TUIOCKOCTH, IPOXOASAILIEH Yepe3 JaHHYIO TOUKY B IaHHOM
HampaBieHnd. Mcnonp30oBaHME B OCHOBHBIX  3aKOHAaxX JAUCUUILIMH — HHYKEHEPHO-
MEXaHUYECKOTO MOMYJISL.

24. VYpaBHeHUE NPSIMOW, NPOXOJAIICH Yepe3 JABE JaHHbIE TOUKHU. Mcnonb3oBaHuEe B
OCHOBHBIX 3aKOHAaX JUCIUIUINH NHKEHEPHO-MEXaHUYECKOTO MOMTYJIA.

25. PaccrosHME OT TOYKM 10 NOpsiMOW. Kcronb30BaHHE B OCHOBHBIX 3aKOHAX
JVCHUIUINH HWH)XEHEPHO-MEXaHUYECKOTO MOYJIS.

26. OxpyxkHocTb. O0I1I€C U HOpMAJIbHOE YPaBHEHUS OKpY>XKHOCTH. Vcronb3oBaHue B
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OCHOBHBIX 3aKOHAaX JUCUUILUIMH MH)XEHEPHO-MEXaHUYECKOTO MOIYJISL.

27. Omunc. dokanpHoe cBoicTBO. KaHoHnMueckoe ypaBHeHue. Mcrmonb3oBaHue B
OCHOBHBIX 3aKOHAaX JUCUUILUINH MH)XEHEPHO-MEXaHUYECKOTO MOIYIISL.

28. T'unepOoma. dokanbHOe cBoiicTBO. KaHOHMUYeckoe ypaBHEHHE. ACCHMITOTHI.
Hcnonb30BaHre B OCHOBHBIX 3aKOHAX JUCUUIUIMH MHXKEHEPHO-MEXaHUYECKOTO MOIYIIS.

29. IlapaGona. @okanbHOE cBOMCTBO. KanoHnueckoe ypaBHeHue. VMicnonb3oBanue B
OCHOBHBIX 3aKOHAaX JUCUHUILUIMH MHXEHEPHO-MEXaHUYECKOTO MOIYJIS.

30. VYpaBHeHHE NOBEPXHOCTH U YPAaBHEHHUS JIMHUM B MpocTpaHcTBe. cnonb3oBanue
B OCHOBHBIX 3aKOHAX JUCLMIUIMH UHKXEHEPHO-MEXaHUYECKOTO MOYJIS.

31. OOmee ypaBHeHHE IUIOCKOCTU. PaccrossHue OT TOYKM JI0 IUIOCKOCTH.
Hcronp30BaHre B OCHOBHBIX 3aKOHAX JUCLUIIIMH MH)KEHEPHO-MEXaHUYECKOTO MOIYJIS.

32. Yron Mexay IUIOCKOCTSMH. YCIOBHS MapajuIeIbHOCTH U MEPIECHIUKYIAPHOCTH
IiockocTed.  Mcmosnb30BaHME B OCHOBHBIX  3aKOHAX  JAMCLHMIUIMH — HWHYKEHEPHO-
MEXaHHYECKOIO MOJTYJISI.

33. IlapamerpHuecKkre U KAHOHUYECKUE YPABHEHMS NIPSIMOM JIMHUN B IIPOCTPAHCTBE.
Hcnonb30BaHre B OCHOBHBIX 3aKOHAX JUCUUIUIMH HH)KEHEPHO-MEXaHUYECKOTO MOIYIIS.

34. VYpaBHeHHMSI TPAMON NPOXOIAIIEH depe3 JnBe Touku. llpsAmas nuHHS Kak
nepeceyeHre JAByX IUIOCKocTed. Mcmonb30BaHME B OCHOBHBIX 3aKOHAX JUCUUILIIMH
WHXEHEPHO-MEXaHUYECKOTO MOTYJISI.

35. TloBepxHOCTHM BTOpOro mopsiaka. Fcrnonab3oBaHHE B OCHOBHBIX 3aKOHAX
JVCHUIUINH HH)XEHEPHO-MEXaHUYECKOTO MOYJIS.

36. BekropHble mpocTpaHcTBa. Vcronb3oBaHHE B OCHOBHBIX 3aKOHAX AUCUUILIAH
VHKXEHEPHO-MEXaHHUYECKOIO MOYJIS.

37. Ilpenen QyHKIIMM B KOHEYHOM M OECKOHEYHO YHaJIeHHOW ToukaX. Ero
IPUMEHEHUE B MPUHUUIINAIBHBIX OCOOCHHOCTAX MOJEIUPOBAHMS MaTeMaTUYeCKHX,
¢usznyeckux W XMMHYECKHMX IpolLeccax, MpeAHAa3HAYeHHBIX s  KOHKPETHBIX
TEXHOJIOTUYECKHUX MTPOLIECCOB.

38. OcHOBHbIE TeOpeMbl O mpeaenax. Mcmoap30BaHME B OCHOBHBIX 3aKOHAX
JUCUUIUIMH MH)KEHEPHO-MEXaHUYECKOTO MOTYJIA.

39. beckoHeuHo OonbiMe U OeckoHEUHO Manble (yHKuuMd. Mcnonb3oBaHue B
OCHOBHBIX 3aKOHAaX JUCUUILUIMH MH)XEHEPHO-MEXaHUYECKOTO MOIYIIS.

40. OcHOBHBIE THUIIbI HEONPEACIEHHOCTH (PYHKIIMU B TOYKE. PacKpbITHE OCHOBHBIX
TUIIOB HEONPEEIEHHOCTH. VICIoNb30BaHNE B OCHOBHBIX 3aKOHAX AMCIUIUINH MHKEHEPHO-
MEXaHUYECKOTO MOMYJIS.

41. 3ameuyarenbHble npenaeibl. Vcronb30BaHHE B OCHOBHBIX 3aKOHAaX JUCHMILIMH
WHKEHEPHO-MEXaHNYECKOTO MOYJIS.

42. HemnpepbiBHOCTh (GyHKIMU. VCIONB30BaHUE B OCHOBHBIX 3aKOHAX JUCIMILIAH
WHKXEHEPHO-MEXaHUYECKOI0 MOTYJISI.

43. OcHOBHBIE TEOpPEMBI O HEMPEPBIBHBIX (YHKIMIX. VCronp30BaHNEe B OCHOBHBIX
3aKOHAaX JIUCLUUIUIMH UHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

44. Touku paspbiBa (QyHKIMU U UX kiaccudukanus. VMcnonb3oBaHWe B OCHOBHBIX
3aKOHaX JIUCLUUIUIMH UHXKEHEPHO-MEXaHUYECKOTO MOTYJIS.

45. IlpousBomnas ¢ynkuuu. IlpumeHeHue mNpou3BOJHOM B  paboTax 1O
COBEPILEHCTBOBAHUIO IPOU3BOJICTBEHHBIX IPOLIECCOB C UCIIOJIb30BAHUEM
HKCIIEPUMEHTAJIBHBIX TAHHBIX U PE3YJIETaTOB MOJIEIUPOBAHUS.
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46. JluddepennupoBanue ciokHod ¢yHkuu. [IpuMeHeHne TIPOU3BOTHON B
paboTax MO COBEPLICHCTBOBAHUIO IPOM3BOICTBEHHBIX IPOLECCOB C HCIOIb30BAHUEM
HKCIEPUMEHTAIBHBIX JAHHBIX U PE3YJIBTaTOB MOACIUPOBAHUS.

47. HNudbdepenuupoBanue oOparHoi  (Pyukiuu. I[lpuMeHeHne MTPOU3BOAHOM
oOpaTHO# PyHKIIMU B paboOTax MO COBEPIICHCTBOBAHUIO TPOU3BOACTBEHHBIX MPOIECCOB C
MCIIOJIb30BAHUEM DKCIIEPUMEHTAIBHBIX TaHHBIX U PE3YJIBTATOB MOJIEINPOBAHUS.

48. HNuddepennuporanve GQyHKIUN, 3aJaHHBIX MapameTpudecku. l[IpumeneHue
POU3BOJHON B paboTax IO COBEPHICHCTBOBAHUIO MPOU3BOJCTBEHHBIX IPOLIECCOB C
MCIIOJIb30BAHUEM DKCIIEPUMEHTAIBHBIX TAHHBIX U PE3YJIBTATOB MOJICIUPOBAHUS.

49. JuddepennupoBanue GyHKIUHN, 3aJaHHBIX HESIBHO. [IpuMeHeHue npon3BoaHON
HEesBHOW (PyHKIMH B paboTax MO COBEPIICHCTBOBAHUIO MPOU3BOACTBEHHBIX MPOIECCOB C
VCIIOJIb30BAHMEM 3KCIIEPUMEHTAIIBHBIX TaHHBIX U PE3YJIBTaTOB MOJIEIUPOBAHHS.

50. Tlonatue o TPOUBBOAHBIX (YHKIIMKM BBICHIUX MOPSAKOB. I[IpumeHeHue
NOBTOPHOM NPOM3BOAHON B paboTax MO COBEPIICHCTBOBAHUIO IPOU3BOJCTBEHHBIX
IIPOLIECCOB  C  HMCIIOJB30BAHMEM  OKCIEPUMEHTANBHBIX  JaHHBIX W PE3YJIbTaTOB
MOJIEJINPOBAHHSI.

51. DxkcrpemyMm (yHKUMHU OAHOW nepeMeHHOM. [IpuMenenune skcTpemyma B paborax
II0  COBEPUICHCTBOBAHUIO  IMPOW3BOACTBEHHBIX  NPOLIECCOB €  HMCHOJB30BAaHUEM
DKCIIEPUMEHTAJIBHBIX TAHHBIX U PE3YJIETaTOB MOJIEINPOBAHHUS.

52. BoruyTocTb ¥ BBIMYKJIOCTh rpaduka ynkiuun. Touku neperuda. Ilpumenenue B
paboTax MO COBEPUICHCTBOBAHUIO IMPOM3BOACTBEHHBIX MPOILIECCOB C HCMHOJIb30BAHUEM
AKCIIEPUMEHTAJIBHBIX TAHHBIX U PE3YJIETaTOB MOJIEIUPOBAHUS.

53. OOmiee wuccneaoBanue W mnoctpoeHue rpadukoB (yukumii. [IpuMeHnenue B
paboTax MO COBEPIIEHCTBOBAHHIO MPOM3BOJICTBEHHBIX MPOIECCOB C HCIOJIb30BAaHUEM
AKCIIEPUMEHTAIBHBIX TAHHBIX U PE3YJIETaTOB MOJIECIUPOBAHUS.

54. Huddepennman ¢GyHKIMM U €ro reoMeTpuyeckuii cmbicha. [IpuMeHeHue
muddepennrana B paboTax MO COBEPIICHCTBOBAHUIO MPOU3BOACTBEHHBIX MPOIIECCOB C
MCIIOJIb30BAHUEM DKCIIEPUMEHTAIBHBIX TAHHBIX U PE3YJIBTaTOB MOJIEINPOBAHUS.

55. CaoiicTBa u npaBuiia BeluuciaeHus qupdepenunana. [lpumenenre B padorax mno
COBEPIIEHCTBOBAHUIO ITPOU3BOJCTBEHHBIX IIPOLIECCOB c UCIIOJIb30BaHUEM
DKCIIEPUMEHTAJIBHBIX TAHHBIX U PE3YJIETaTOB MOJIEIUPOBAHHUS.

56. IlepBooOpaznas ¢yHkuus. HeomnpeneneHHbli MHTErpall M ero cBoWcTBa. Mx
MPUMEHEHHUE BO BIAJCHUN HABBIKAMHU JIEJIOBOTO B3aUMOACHCTBUS C CEPBUCHON CITY:K00i1 U
OLICHMBAaHUU PEKOMEHJIALIUU C YYETOM DKCIEPUMEHTAIbHOW pabOThl TEXHOJIOTHYECKOTO
OTIEeJa IPEANPUITHUSI.

57. WHTerpupoBaHUs IO 4acTAIM B HEOIpENEICHHOM uHTerpane. IIpumenenue BO
BJIQJICHUH HAaBBIKAMHU JIEJIOBOTO B3aUMOJICHCTBUSI C CEPBUCHOM CIIy>k00H M OIICHHUBAaHUU
PEKOMEHJALMU C YYEeTOM OJKCIEPUMEHTAIbHONM pabOThl TEXHOJOTUYECKOTO OTaAesa
MpEeANPUSITHUSL.

58. 3ameHa mepeMeHHOM B HEONPEIEIEHHOM HHTErpalie. lIpumenenre Bo BiaaeHun
HaBbIKAMU  JIEJIOBOTO  B3aMMOJCHCTBUSL C CEPBUCHOW CIy>)KO0OH U  OLIEHUBaHUU
PEKOMEHJAllMM C YYETOM OJKCIIEPUMEHTAJbHOM pabdOoThl TEXHOJOTMYECKOrO OTAelNa
pEANPUITHS.

59. Teopema paznoxeHus mpaBuibHOW JApoOu. I[IpuMeHeHue BO BIAJCHUU
HaBbIKAMU  JIEJIOBOTO  B3aMMOJCHCTBUSL C CEpBUCHOW CIYyX00il U  OIICHUBAaHUU
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PEKOMEHJALMU C YYEeTOM OJKCIEPUMEHTANIbHOM pabOoThl TEXHOJOTMYECKOTO OTAesa
IPEATPUATHS.

60. HaterpupoBanme anrebpamdeckux apoOeit. [lpumenenwe BO BlageHUU
HaBbIKAMU  JIEJIOBOTO  B3aMMOJACHCTBUS C CEPBUCHOM CIy>)kO0Hl UM  OLIEHUBAaHUU
PEKOMEHJallMM C YYETOM OJKCIIEPUMEHTAJbHOM paboThl TEXHOJOTMYECKOIO OT/ela
MPEATPUATHS.

61. HuterpupoBanue wuppanuoHanbHbIXx (QyHKUud. [IpuMeHeHne BO BiaJleHUU
HaBbIKAMU  JIEJIOBOTO  B3aMMOJCHCTBUSL C CEpBUCHOW CIYyXO00i U  OIEHUBAaHUU
PEKOMEHJIallUh C YYeTOM SKCIIEPUMEHTAIbHOH paldoThl TEXHOJOTMYECKOro OTJesa
MPEATPUITHS.

62. TpuroHoMeTpuuecKHe MOJCTaHOBKH y=sinx, y=cosx, y=tgx. I[IpumeHeHue BO
BJIQJICHUH HAaBBIKAMH JICJIOBOTO B3aMMOJICUCTBHUS C CEPBHUCHOW CIIY>)kKOOW M OIICHUBAaHHUH
PEKOMEHJALMU C YYeTOM OJKCIEPUMEHTANIbHOM pabOThl TEXHOJOTUYECKOTO OTAesa
IPEATPUATHS.

63. YHuBepcaiabHas TPUTOHOMETPUYECKAs MOACTaHOBKA. [[puMeHeHne BO BIlaJICHUU
HaBbIKAMU  JIEJIOBOTO  B3aMMOJACHCTBUS C CEPBUCHOW CIy>)kO00H UM  OLIEHUBAaHUU
PEKOMEHJallMi C YYETOM OJKCIEPUMEHTAJbHOM paboThl TEXHOJOTMYECKOIO OT/ela
MIPEATPUATHS.

64. OmnpeneneHHbIA HWHTETPA] €ro0 TEOMETPUUYECKUM CMBICI W  CBOWCTBA.
[IpumeHeHue BO BiaICHUH HaBbIKAMU JIEJIOBOTO B3aUMOJACHCTBUS C CEPBUCHOM CiTy:K00H U
OLICHMBAaHUU PEKOMEHJALUU C YYETOM DKCIEPUMEHTAIbHOU pabOThl TEXHOJIOTHYECKOTO
OTJeNa IPEANPUITHUS.

65. HHrerpupoBaHuE€ IO 4YacTsAIM B OIpeAeraeHHOM uHTerpaie. IIpumeHeHue BO
BJIAJICHUHM HAaBBIKAMH JICJIOBOTO B3aMMOJICUCTBHUS C CEPBHUCHOW CIIY>)kOOW M OIICHUBAaHHUH
PEKOMEHJALMU C YYeTOM OJKCIEPUMEHTANIbHOM pabOThl TEXHOJOTUYECKOTO OTAesa
IPEATPUATHS.

66. 3aMeHa mepeMeHHOM B ompeneraeHHOM HHTerpane. [I[puMeHeHne BO BiaJeHUU
HaBbIKAMU  JIEJIOBOTO  B3aMMOJACHCTBUS C CEPBUCHOM CIy>)kKO0OH U  OLIEHUBAaHUU
PEKOMEHJallMi C YYETOM OJKCIIEPUMEHTAJbHOM pabdOoThl TEXHOJOTMYECKOIO OT/Aela
MIPEATPUATHS.

67. Ilnomwans B NOpSIMOYIOJIbHBIX KoopauHarax. IIpuMeHeHue BO BIaJeHUU
HaBbIKAMU  JIEJIOBOTO  B3aMMOJCHCTBUSL C CEpBUCHOW CIYy>X00H U  OIlEHUBAaHUU
PEKOMEHJIallUh C YYETOM SKCIIEPUMEHTAIbHOM paldOoThl TEXHOJOTMYECKOro OTJesa
MPEANPUITHS.

68. JlimHa Ayru B NPSIMOYTOJbHBIX KoopAuHaTtax. lIpumeHeHne BO BiIaJeHUU
HaBBIKAMHU  JICIOBOTO  B3aWIMOJICHCTBUS C CEPBHCHOM CIOy)XKOOH M  OIICHUBAaHHUH
PEKOMEHJALMU C YYEeTOM OJKCIEPUMEHTANIbHOM pabOThl TEXHOJOTUYECKOTO OTAesa
IPEATPUATHS.

69. Bpluncnenue oObeMa Tena € MOMOIIBIO  OINPEACIIEHHOIO  HWHTErpana.
[IpumeHeHue BO BlIaIeCHUH HaBbIKAMU JIEJIOBOTO B3aUMOJACHCTBUS C CEPBUCHOM CIIyK00H U
OLICHMBAaHUU PEKOMEHJIALIUU C YYETOM SKCHEPUMEHTAIbHOW padOThl TEXHOJIOIHMYECKOTO
OTIeNa IPEATPUSITHS.

70. ®DyHKIMM IBYX MEPEMEHHBIX: MOHATUE, JIMHUM YPOBHs, rpaduk. [Ipumenenue
BO BJIaJICHUM HABBIKAMHU JICJIOBOTO B3aMMOJICHCTBUS C CEPBUCHOM CIYKOOW U OLICHUBAaHUU
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PEKOMEHJALMU C YYEeTOM OJKCIEPUMEHTANIbHOM pabOoThl TEXHOJOTMYECKOTO OTAesa
MPEAITPUATHSL.

71. Tlpenen ¢yHKIMU ABYX TEpeMeHHBIX. [IpumeHeHWe BO BIaJCHUM HaBbIKAMU
JIEJIOBOTO B3aMMOJIEHCTBUS C CEPBUCHOM CITYOOH M OLICHUBAaHUU PEKOMEHIAIMH C YUYETOM
HKCIEPUMEHTAIBHON padOThI TEXHOJIOTMYECKOTO OTJENA MPEATIPUSITHSL.

72. HenpepblBHOCTh (yHKIHMHM JBYX NepeMeHHbIX. IIpumMeHeHue BO BIaJeHUU
HaBbIKAMHU  JICJIOBOTO  B3aMMOJICUCTBUS C CEPBUCHOM CIyXOOH M  OIICHUBAHUU
PEKOMEHJIallUd € YYETOM SKCIIEPUMEHTAbHOM paldoThl TEXHOJIOTMYECKOro OTesa
MIPEAIPUATHS.

73. YacTtHble mpou3BOAHbIE. VX mpUMEHEHUE B MPUHIMIHAIBHBIX OCOOCHHOCTSIX
MOJICTUPOBAHUSI ~ MAaTEMaTHYEeCKUX, (PUIMUECKUX U  XUMHUYECKHX  Ipolieccax,
IIPEAHA3HAYEHHBIX I KOHKPETHBIX TEXHOJIOTMYECKHUX MTPOLECCOB.

74. T'eomeTpuYeCKHl CMBICA YacTHBIX MPOU3BOAHBIX. Ero mnpuMeHeHue B
NPUHLUINUAIBHBIX OCOOCHHOCTSIX MOJICIMPOBAHHUS MaTeMaTHYeCKUX, (PU3NYECKUX MU
XUMHYECKHUX MpoLeccax, IPEAHA3HAYEHHBIX JUIi KOHKPETHBIX TEXHOJIOTUYECKUX
IIPOLIECCOB.

75. Huddepennman.  MaBapuantHocth  popmbl.  Ero  nmpumeHenwe B
NPUHIMIHATBHBIX OCOOEHHOCTSX MOJEIUPOBAHUSA MATEMaTUYECKUX, (U3HUUYECKUX U
XUMUYECKUX TMpoleccax, NPEIHA3HAYEHHBIX JJISI KOHKPETHBIX TEXHOJIOTMYECKHUX
IIPOLIECCOB.

76. Ilpuznak mnomHoro muddepenunana. Ero npumeHenwe B TPUHIMIHAIBHBIX
O0COOEHHOCTSIX MOJAEIUPOBAHUS MATEMATHUECKUX, PU3NUECKIX U XUMHUYECKHUX MPOIleccax,
IIPEAHA3HAYEHHBIX I KOHKPETHBIX TEXHOJIOTMYECKHUX MTPOLECCOB.

77. llpumenenune pauddepeHnuara K TPUOTKEHHBIM  BBIYUCICHUSIM. Ero
IPUMEHEHUE B MPUHUUIINAIBHBIX OCOOCHHOCTAX MOJEIUPOBAHMS MaTeMaTUYeCKHX,
¢usznyeckux W XMMHYECKHMX IpolLeccax, MpeAHAa3HAYeHHBIX s  KOHKPETHBIX
TEXHOJIOTHYECKUX MPOLIECCOB.

78. YacTHble  NpPOM3BOAHBIE  BBICIIMX  MNOPAAKOB. VX  mpuMeHeHue B
NPUHIUIUAIBHBIX OCOOEHHOCTSX MOJEIMPOBAHUSA MATEMaTUYECKUX, (U3HUUYECKUX U
XUMHYECKHUX MpoLeccax, IPEAHA3HAYEHHBIX JUISl KOHKPETHBIX TEXHOJIOTUYECKUX
IIPOLIECCOB.

79. HeoOxomumoe ycloBuUE OHKCTpeMyMa (YHKIMI JBYyX MepeMeHHbIX. Ero
NPUMEHEHUE B TMPUHIUIUAIBHBIX OCOOCHHOCTAX MOJETUPOBAHMS MaTeMaTUYeCKHX,
bu3nUecKuXx W XUMHYECKMX Tpoleccax, MpeAHa3HAYeHHbIX JUISI  KOHKPETHBIX
TEXHOJIOTMYECKUX IPOLIECCOB.

80. [ocratounoe ycimoBue OKCTpemyMa (GYHKIUH JIByX TepeMeHHBIX. Ero
IPUMEHEHUE B MPUHUUIINAIBHBIX OCOOCHHOCTAX MOJEIUPOBAHMS MaTeMaTUYeCKHX,
¢usznyeckux W XMMHYECKHMX IIpolLeccax, MpeAHAa3HAYeHHBIX I  KOHKPETHBIX
TEXHOJIOTHYECKUX MPOLIECCOB.

81. IlpouwsBognas 1o  HampaBiaeHutro. [pagment. Ero  npuMmenenue B
NPUHIUIUAIBHBIX OCOOEHHOCTSX MOJEIUPOBAHUSA MATEMaTUYECKUX, (U3UUYECKUX U
XUMHYECKHUX Mpoleccax, IPEAHA3HAYEHHBIX JUISI KOHKPETHBIX TEXHOJIOTUYECKUX
IIPOLIECCOB.

82. VYcnoBHbIA 3KCTpeMyM. Meton MHoxuTeneil Jlarpanxa. Ero npumeHeHue B
NPUHIIMITHATBHBIX OCOOCHHOCTSX MOJEIUPOBAHUSA MAaTEMaTH4YeCKUX, (U3HMUYECKUX U
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XAMHUYECKUX TpoLEeccax, IMPEIHA3HAYCHHBIX JUIi KOHKPETHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB.

83. AOCONIOTHBIA JKCTpeMyM (YHKIMHU OBYyX NepeMeHHbIX. Ero mpumMenenue B
MPUHIUNHAIBHBIX OCOOEHHOCTSX MOJICIUPOBAHUS MaTeMarTH4eCKuX, (QPU3HUECKUX U
XAMHUYECKUX TMpoIEeccax, IMPEIHA3HAYCHHBIX JUIi KOHKPETHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB.

84. IlonsTue nBOWHOroO MHTErpana. [IpuMeHeHre BO BIaJICHUHA HABBIKAMU JIEJIOBOTO
B3aUMOJICHCTBUS C CEPBUCHOM CIYXOOW M OLEHHWBAHMM PEKOMEHJAIMU C YYETOM
HKCIIEPUMEHTAIBLHON pabOThI TEXHOJIOTHUECKOTO OTENa MPEATPUSITHSL.

85. T'eomerpuueckuii CMbICH JABONWHOrO wuHTErpana. IIpuMeHeHue BO BIaJCHUU
HaBBIKAMHU  JICJIOBOTO  B3aWMOJICUCTBUS C CEPBHCHOM CIyXKOOH M  OIICHUBaHUH
PEKOMEHJIallUd C YYETOM OKCIIEPUMEHTAIbHONH padOThl TEXHOJOTHYECKOrO OT/esa
MPEAITPUATHSL.

86. JIBOitHOI MHTErpai B MPSIMOYTOJbHBIX KoopauHaTax. [I[puMeHeHne Bo BIaJeHUU
HaBbIKAMH  JIEJIOBOTO  B3aMMOJCHCTBUSL C CEPBUCHOW CIIy’)kOOM UM  OLIEHUBaHUU
PEKOMEHJAallMM C YYETOM OJKCIEPUMEHTAJIbHOM pabdOThl TEXHOJOTMYECKOIO OTAeIa
MPEATPUATHSL.

87. JIBOWHOW WHTErpan B NOJSPHBIX KoopauHarax. [IpuMmeHeHue BO BlaJeHUU
HaBBIKAMHU  JICJIOBOTO  B3aMMOJICUCTBUS C CEPBUCHOM CIyKOOH M  OIICHUBAHUU
PEKOMEHJIallUh € YYETOM SKCIIEPUMEHTAIbHOM paldoThl TEXHOJIOTMYECKOro OTJesa
MIPEAIPUATHS.

88. T'eoMerpuueckrue NpUIOKEHUS ABOMHOrO MHTErpaia. [I[pumMmeHenue Bo BlIaJgeHUU
HaBBIKAMH  JICJIOBOTO  B3aWMOJICUCTBUS C CEPBHCHOM CIOyXKOOH M  OIICHUBaHHUH
PEKOMEHJIAllUd C YYETOM OKCIIEPUMEHTAIbHONH padOThl TEXHOJOTHYECKOTO OT/esa
MPEAITPUATHSL.

89. @uznueckue MNPUIIOKEHHS JIBOMHOrO HHTerpaina. lIpumeHeHue BO BiIaJeHUU
HaBbIKAMH  JIEJIOBOTO  B3aMMOJCHCTBUSL C CEPBUCHOW CIy’)kOOH UM  OLIEHUBAaHUU
PEKOMEHJAallMi C YYETOM OJKCIEPUMEHTAJIbHOM pabdOThl TEXHOJOTMYECKOIO OTAEeIa
MPEATPUATHSL.

90. Ilonatue o TpPOWHOM HHTErpajie u ero (pusmyeckuii cmpici. IIpuMeHeHune BO
BJIQJICHUM HaBbIKAaMH JEJIOBOIO B3aMMOJICUCTBUS C CEPBUCHOW CIIYkO0W M OLICHUBAHUU
PEKOMEHJIallUh € YYETOM SKCIIEPUMEHTAIbHOM paldoThl TEXHOJIOTMYECKOro OTJesa
MIPEAIPUATHS.

91. KpuBonuHeiiHblli uHTErpan l-ro poma u ero cBoiictBa. IlpumeHeHue BO
BJIAJICHUH HAaBbIKAMH JICJIOBOTO B3aMMOJICUCTBHUS C CEPBHUCHOW CIIY)kKOOW M OIICHUBAaHHUH
PEKOMEHJIallUd C YYETOM OKCIIEPUMEHTAIbHONH padOThl TEXHOJOTHYECKOTO OT/esa
MPEAITPUATHSL.

92. ®usnueckuii CMbICI KpHUBOJUHEWHOro mHTerpaia l-ro poga. I[Ipumenenue Bo
BJIAJICHUM HAaBbIKAaMH JEJIOBOTO B3aMMOJICUCTBUSL C CEPBUCHOW CIIy’KOOW M OLICHUBAaHUU
PEKOMEHJAllMi C YYETOM OJKCIEPUMEHTAJbHOM pabdOThl TEXHOJOTMYECKOIO OTAeIa
MPEATPUATHSL.

93. KpuBOiMHEWHBIM HWHTErpanl 2-r0 poaa W €ro cBoucTBa. lIpumeHenuwe BO
BJIQJICHUN HaBbIKAaMH JEJIOBOIO B3aMMOJICUCTBUS C CEPBUCHOW CIIYkO0W M OLICHUBAHUU
PEKOMEHJIallUh € YYETOM SKCIIEPUMEHTAIbHOM paldoThl TEXHOJIOTMYECKOro OTesa
MIPEAIPUATHS.
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94. ®usnueckuili CMbBICT KPHUBOJUHEHMHOro mHTErpana 2-ro poga. IlpuMmenenue Bo
BJIQJICHUH HAaBBIKAMHU JIEJIOBOTO B3aUMOJICHCTBHSI C CEPBUCHOM CITy>)kOOH M OIICHUBAaHUU
PEKOMEHJALMU C YYEeTOM OJKCIEPUMEHTANIbHONH pabOThl TEXHOJOTUYECKOTO OTAesa
IpeANPUATHU.

95. HeszaBUCMMOCTh  KpHMBOJMHEMHOIO  HMHTErpaja 2-ro0 poxa OT MyTH
uHTerpupoBaHus. [IpumMeHeHne BO BIIaJICHUM HABBIKAMHU JEJIOBOTO B3aUMOJIECHUCTBHS C
CEpPBUCHOM CIIy>)kOOM M OLIEHMBAHUM PEKOMEHAALMH C YYETOM JKCIEPUMEHTAIbHOM
PpabOThI TEXHOJIIOTMUECKOTO OT/ENA NPEATPUSITHSL.

96. OO1ee u yacTHoe penieHus auddepeHImaibLHOro ypasuenus. Mcnonb3oBanue B
OCHOBHBIX 3aKOHAaX JUCHUIUIMH MHXEHEPHO-MEXaHUYECKOTO MOIYJISL.

97. 3amaua Komm gusg auddepeHnnanbHOro  ypaBHeHHs 1-To  mopsika.
Hcrnonp30BaHre B OCHOBHBIX 3aKOHAX JUCLHUIUIMH MH)KEHEPHO-MEXaHUYECKOTO MOIYJISL.

98. HMuddepeHunanbHble  ypaBHEHHs C  pa3leNIOIIMMUCST  MEPEMEHHBIMHU.
Hcnonb30BaHre B OCHOBHBIX 3aKOHAX JUCUUIUIMH UH)KEHEPHO-MEXaHUYECKOTO MOIYIIS.

99. OnHopoxaHsbie g depeHnnaibHbIe ypaBHEHUS NIEPBOTO MopsIZIKa.
Hcnonb30BaHre B OCHOBHBIX 3aKOHAX JUCUUIUIMH HH)KEHEPHO-MEXaHUYECKOTO MOIYIIS.

100. JIuneiinbie nuddepeHninaibabie YpaBHEHUs NEPBOro nopsaka. Vcnonb3oBaHue
B OCHOBHBIX 3aKOHAX JUCLUMIUIMH HHKEHEPHO-MEXaHUUECKOTO MOTYJIS.

101. [Tonmwxkenue mopsiaka AuddepeHnrnanbHoro ypaBHeHUs Bupa y = = flx,y).
Hcrnonb3oBaHre B OCHOBHBIX 3aKOHAX JUCHUTUIMH MHKEHEPHO-MEXaHUYECKOTO MOIYJIS.

102. [Tonmwxkenne mopsaka auddepeHIHaIbHOTO ypaBHEeHUss Bupa y = flyy).
Hcnonp30BaHne B OCHOBHBIX 3aKOHAX JUCHUIUIMH UH)KEHEPHO-MEXaHUYECKOTO MOIYIIS.

103.3agaua  Komm gia auddepeHHHanbHOrOo  ypaBHEHHsS 2-TO  MOPSAKA.
Hcnonb30BaHre B OCHOBHBIX 3aKOHAX JUCUUIUIMH UHXKEHEPHO-MEXaHUYECKOTO MOIYIIS.

104. JIuneliHO-3aBUCHMbBIE U JIMHEHHO-He3aBHCHMble (YyHKUUU. Mcnonb3oBaHue B
OCHOBHBIX 3aKOHAaX JUCUHUILUIMH MH)XEHEPHO-MEXaHUYECKOTO MOIYJISL.

105. O01iue cBOWCTBa pEIICHUN JIMHEWHBIX OJHOPOAHBIX Au(depeHIuaIbHbIX
ypaBHeHU# 2-10 nopsijaka. Mcnonb3oBaHue B OCHOBHBIX 3aKOHAX JUCHUIUIMH UHXKEHEPHO-
MEXaHHYECKOTO MOJTYJISI.

106. Teopema 06 001IEM pelIEHUHU JIMHEMHOTO HEOTHOPOAHOTO AuddepeHIInaIbHbIX
ypaBHEHUH 2-T0 nopsaka. Vcrnonb3oBaHuE B OCHOBHBIX 3aKOHAX JUCLUIUIMH WHKEHEPHO-
MEXaHHYECKOI0 MOTYJIS.

107. JIunetinpie ogHOpOmIHOPOAHBIC MU depeHnansHble YpaBHEHHS 2-TO TIOPSIKA C
NOCTOSTHHBIMU  KOd(duiinenTamu. Vcronp30BaHHE B OCHOBHBIX 3aKOHAaX AMCUUILIINH
WHXEHEPHO-MEXaHUYECKOI0 MOTYJISI.

108. Peiene  HOpPMAJIbHOM  CUCTEMBbI  OOBIKHOBEHHBIX  Au((depeHInaIbHbIX
ypaBHeHu#l. Hcnonb3oBaHME B OCHOBHBIX  3aKOHAaX  JUCUMIUIMH  HMHXKEHEPHO-
MEXaHUYECKOTO MOJTYJISI.

109. 3agaua Komm st HopMaabHOM cUCTEMBI OOBIKHOBEHHBIX AU(GhepeHInaTbHbIX
ypaBHeHu#. Mcmonb3oBaHME B OCHOBHBIX  3aKOHAaX  JUCUUIUIMH  HHXKEHEPHO-
MEXaHHYECKOTO MOJTYJISI.

110. Yucnosbie psasl. CxonuMocTh W cymMma psjaa. Mcrnojb3oBaHHME B OCHOBHBIX
3aKOHaX JUCLUILIMH UHKEHEPHO-MEXaHUYECKOTO MOYJIS.

111. HeoOxoquMoe ycClOBHE CXOIMMOCTH YHCIOBOro psina. Vcmoms3oBanue B
OCHOBHBIX 3aKOHAaX JUCUUILUINH UH)XEHEPHO-MEXaHUYECKOTO MOIYJISL.
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112. [IpuzHak cpaBHEHMSI PsIIOB U €ro cieactBue. lVcmonb3oBaHHE B OCHOBHBIX
3aKOHAX JUCLUIUIMH MHXXECHEPHO-MEXaHUYECKOTO MOYJIS.

113. Ilpuznak cxomumoctu Jlamambepa. lcmonp30BaHME B OCHOBHBIX 3aKOHAX
JVCHUIUINH WH)KEHEPHO-MEXaHUYECKOTO MOYJIS.

114. MaTerpanpHpii npu3Hak cxoaumoctd Komm. HMcnonb3oBaHne B OCHOBHBIX
3aKOHAX JUCLUIUIMH UWHKECHEPHO-MEXaHUYECKOTO MOYJIS.

115. AGcomtoTHas U yCJIOBHAasi CXOJAMMOCTh YHWCIOBOTO psna. lcrnonb3oBaHue B
OCHOBHBIX 3aKOHAaX JUCIUIUINH NHKEHEPHO-MEXaHUYECKOTO MOMTYJIS.

116. 3nakouepenyromuecs psaabl. [Ipusznak cxomumoctu JlelOnuna. Mcnonb3oBanue
B OCHOBHBIX 3aKOHAX JUCLMIUIMH UHXEHEPHO-MEXaHUYECKOTO MOTYJIS.

117. ®yuknuonaneubie psaabl. O0nacTh cxonuMoctu. Mcmonb3oBaHHE B OCHOBHBIX
3aKOHAX JUCLMIUIMH UHXKEHEPHO-MEXaHUUECKOTO MOYJIS.

118. Crenennsie psgasl. MuTepBan u o6nacTh cxogumocTH. Mcmonb3oBaHue B
OCHOBHBIX 3aKOHAaX JUCLUILUINH NHKEHEPHO-MEXaHUYECKOTO MOMYJIA.

119. Paznoxxenue ¢yHkiun B creneHHoW psan. Pagst Makmopena u  Teitnopa.
Hcnonp30BaHME B OCHOBHBIX 3aKOHAX JUCHHUIUINH HHKEHEPHO-MEXaHUYECKOIO MOIYIIS.

120. IlpumeHeHre  CTENEHHBIX  PSAOB K HNPUOJMKEHHBIM  BBIUMCIICHUSIM.
Hcnonp30BaHUE B OCHOBHBIX 3aKOHAX JUCHHUIUIMH HHKEHEPHO-MEXaHUYECKOTO MOAYIIS.

121. ®opmynbl komOuHatopuku. [IprMeHeHHe BO BIAJEHUU HaBBIKAMH J€JI0BOTO
B3aUMOJICHCTBUS C CEPBUCHOM CIYXOOW M OLEHHWBAHMM PEKOMEHJAIMU C YYETOM
HKCIIEPUMEHTAIBLHON pabOThI TEXHOJIIOTHUECKOTO OT/ENa MPEATPUSITHSL.

122. CoObiTuss M omepanuu Hajg HUMH. [IpuMeHeHHWEe BO BIIAJICHMM HaBBIKAMU
JIEJIOBOTO B3aMMOJICHCTBUS C CEPBUCHOM CITYOOW M OILICHUBAaHUU PEKOMEHAINH C YYETOM
HKCIIEPUMEHTATbHON pabOThl TEXHOJIOTMUECKOTO OT/IENa MPEIPUSITHS.

123. Knnaccuueckoe — omnpefeneHue BeposSTHOCTU. I[IpumeHeHne BO  BIaJeHUU
HABBIKAMH  JICJIOBOTO  B3aWMOJCHCTBUS C CEPBUCHOM CIy)kKOOM ¥ OIICHUBAaHUU
PEKOMEHJALMU C YYeTOM OJKCIEPUMEHTANIbHONM pabOThl TEXHOJOTUYECKOTO OTAesa
MPEATPUATHSL.

124.Tlonnas rpynna coObiThil. IlpruMeHeHHe BO BIAJEHUU HABBIKAMHU JEJI0BOIO
B3aUMOJICHCTBUS C CEPBUCHOM CHYXOOW M OLEHHWBAHMHM PEKOMEHJALUMU C YYETOM
HKCIEPUMEHTAIBLHON pabOThI TEXHOJIIOTMYECKOTO OTIENA MPEATIPUSITHSL.

125. TeopeMbl yMHOXKEHUSI BepOsSITHOCTEH. [IpruMeHeHME BO BIAaJICHUM HaBBIKAMU
JIEJIOBOTO B3aMMOJICHCTBUS C CEPBUCHOM CITY)OOH M OLICHUBAaHUU PEKOMEHIAIMU C YYETOM
HKCIEPUMEHTATIBLHON pabOThI TEXHOJIOTHUECKOTO OT/ENA MPEATPUSITHSL.

126. Teopembl cnoxkeHus BeposiTHOcTel. I[IpuMeHeHrne BO BIaJICHUM HaBbIKAMU
JIEJIOBOTO B3aMMOJICHCTBUS C CEPBUCHOM CITYOOW U OIICHUBAaHUU PEKOMEHIAINH C YUETOM
HKCIIEPUMEHTATbHON pabOThl TEXHOJIOTMUECKOTO OT/IENA MPEANPUSITHS.

127. ®opmyna noaHo# BeposiTHOCTU. [[prMeHeHne BO BilaJICHUH HABBIKAMU JI€JIOBOTO
B3aUMOJICHCTBUAS C CEPBUCHOM CIYXOOW M OLEHHWBAHMHM PEKOMEHJALUUU C YYETOM
AKCIEPUMEHTAIBHON pa0OThI TEXHOJIOTMYECKOTO OTAENA MPEATPUSITHS.

128. ®opmyna beiieca. IIpumeHeHne BO BIaJAEHUM  HABBIKAMHU  JEJIOBOIO
B3aUMOJICHCTBUS C CEPBUCHOM CIYXOOW M OLEHHWBAHMHM PEKOMEHJALMU C YYETOM
HKCIEPUMEHTAIBLHON pabOThI TEXHOJIOTHUECKOTO OTJENA MPEATPUSITHSL.
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129. luckpetHble ciiyyaiiHble BeNWYMHBL. [IpriMeHeHHe BO BIIaJICHMM HaBbIKAMU
JIEJIOBOTO B3aMMOJCHCTBUS C CEPBUCHOM CITy>KOOM 1 OLICHUBAHUU PEKOMEHJIALIUU C YYETOM
IKCTIEPUMEHTATBHON pabOThl TEXHOJIOTHUECKOTO OT/IENa MPEANPUSITHS.

130. MaremaTtnyeckoe OXHIAaHHE, €ro CcBoucTBa. lIpuMeHeHwe BO BlIageHUHU
HaBbIKAMH  JIEJIOBOTO  B3aUMOJCHCTBUSL C CEpBUCHOW CIy>)KO0H U  OLIEHUBaHUU
PEKOMEHJAllMM C YYETOM OJKCIEPUMEHTAJbHOM pabdOThl TEXHOJOTMYECKOrO OTAelNa
MPEeaNpUsATHUS.

131. ducnepcusa, ee cBoiicTBa. [IpuMeHeHHe BO BIIAJICHUM HABBIKAMHU JEJIOBOTO
B3aMMOJIEUCTBUS C CEPBUCHOM CIy)KOOW M OLICHMBAHWM PEKOMEHJAIMU C YYETOM
HKCIIEPUMEHTAIBHON pabOThl TEXHOJIOIMUECKOTO OT/IENA IPEIIPUSITHS.

132. HenpepeiBHBIE CillydaliHble BEIWYMHBI. lIprMeHEHHE BO BIaJCHUM HaBBIKAMU
JIEJIOBOTO B3aMMOJICHCTBUS C CEPBUCHOM CITYOOW U OIICHUBAHUU PEKOMEHIAINH C YUETOM
HKCIIEPUMEHTATbHON pabOThl TEXHOJIOTMUECKOTO OT/IENA MPEINPUSITHS.

133. [InoTHOCTH pactpeneneHus: BepoaTHOCTH. [[puMeHeHune BO BiIaICHUU HaBbIKaMU
JIEJIOBOTO B3aMMOJCHCTBUS C CEPBUCHOM CITY>KO0O0M 1 OLICHUBAHUU PEKOMEHJIAIIUU C YIETOM
AKCIEPUMEHTAIBHON padOThI TEXHOJIOTHYECKOTO OTAENA MPEATIPUSITHSL.

134. Maremarnyeckoe OKuJaHue HENPEPBIBHOW CIlydyallHOM Benn4nHbIL. [I[puMenenune
BO BJIaJICHUM HAaBBIKAMH JIEJIOBOTO B3aMMOJEHCTBUSA C CEPBUCHOM CIYKOOW U OLICHUBAaHUU
PEKOMEHJIallMi C YYETOM JKCIEPUMEHTAJbHOM pabdoThl TEXHOJOTMYECKOrO OTela
peaNpUsATHUS.

135. Iucnepcust HENMpEephIBHOW CilydyailHON BelWYMHBI. [IpuMeHeHHne BO BIaJCHUU
HaBbIKAMM  JIEJIOBOTO  B3aWMOJEHCTBUSL C CEPBUCHOM CiIy’)kO0M M  OLECHUBaHHUU
PEKOMEHJAMU C YYETOM OHKCHEPUMEHTaJIbHOW paboThl TEXHOJIOIMYECKOro OTiAela
IPEANPUATHUS.

136. HopmansHoe pacnpenenenue. [IpuMeHeHre BO BIAJICHHH HAaBBIKAMH JEJ0OBOIO
B3aMMOJICUCTBUSA C CEPBUCHOW CIYy>KOOW M OIICHMBAHUM PEKOMEHJAIMH C YYETOM
IKCTIEPUMEHTATBHON pabOThl TEXHOJIOTHUECKOTO OT/IENa MPEANPUSITHS.

137.IlpaBuiio Tpex «curm». IIpumeHeHne BO BIIAJICHMM HAaBBIKAMHU JIEJIIOBOTO
B3aUMOJICHCTBUS C CEPBUCHOM CIYXOOW M OLEHHWBAHMHM PEKOMEHJALUU C YYETOM
HKCIEPUMEHTAIBHON padOThI TEXHOJIIOTMYECKOTO OTIENA MPEATIPUSITHS.

138.'enepanbHas ¥ BbIOOpOYHAs COBOKYNMHOCTU. IIpumeHeHue B paborax 1o
COBEPILICHCTBOBAHUIO IPOU3BOACTBEHHBIX IPOLIECCOB c UCIIO0JIb30BaHHEM
DKCIEPUMEHTAJIBHBIX JAHHBIX U PE3YJIETaTOB MOACIUPOBAHUS.

139. Cnocob6sl 0TO0Opa B BBIOOPOUYHYIO COBOKYMHOCTB. IIpriMeHeHne B paboTax 1o
COBEPILEHCTBOBAHUIO IIPOU3BOCTBEHHBIX IIPOLIECCOB c UCII0JIb30BAHUEM
HKCIIEPUMEHTAJIBHBIX TAHHBIX U PE3YJIETaTOB MOIEIUPOBAHHUS.

140. HecmerneHHOCTh, 3G ()EKTUBHOCTh U COCTOSITEIBHOCTh OLICHOK. [IpuMeHeHne B
paboTax MO COBEPUICHCTBOBAHUIO IPOM3BOICTBEHHBIX MPOLECCOB C HCIOIb30BAHUEM
DKCIIEPUMEHTAJIBHBIX TAHHBIX U PE3YJIETaTOB MOJEINPOBAHHUSI.

141. Ouenka reHepanbHOU cpeaHed mo BeIOOpouHOU. IIpumeHenune B paboTax mo
COBEPILIEHCTBOBAHUIO ITPOU3BOJACTBEHHBIX IIPOLIECCOB c W CITOJIb30BAaHUEM
DKCIIEPUMEHTAJIBHBIX TAHHBIX U PE3YJIETaTOB MOJIEIUPOBAHHUS.

142. Onenka reHepaibHON AUcnepcuu Mo BbIOOpodHOH. [Ipumenenue B paborax mno
COBEPIICHCTBOBAHUIO IPOU3BOACTBEHHBIX IPOLIECCOB c UCIIO0JIb30BaHHEM
DKCIEPUMEHTAJIBHBIX JAHHBIX U PE3YJIETaTOB MOACIUPOBAHUS.
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143. Onenka reHepaibHON TUCTIEPCUU TI0 MCTIPABIEHHOM BhIOOpOUHOil. [Ipumenenune
B paboTax IO COBEPIICHCTBOBAHHIO MPOW3BOICTBEHHBIX IMPOIIECCOB C HCIIOJIB30BAHUEM
AKCIIEPUMEHTABHBIX TAHHBIX U PE3YJIETaTOB MOJICIUPOBAHUS.

6.4. MeTonnueckne MaTepuaJbl, ONpeaes e Npoueaypbl OeHUBAHUS
3HAHMH, YMEHNH, HABBIKOB U (MJIM) ONbITA AESATEJbHOCTH, XapPaKTePU3YOIIHUX 3TAIbI
¢GopmupoBaHus KOMIETEHIIMA

OCHOBHOI1 1IEJIBIO TPOBEEHUS TPOMEKYTOUYHOM aTTECTALUU ABIIETCS ONPEACIICHNE
CTETIeHU JOCTHXEHHUS LIeJIeH 10 yueOHOM AUCHUIUIMHE WK ee pa3aenam. OcyliecTBIseTCs
9TO MPOBEPKON M OIIEHKOH YPOBHS TEOPETUUYECKON 3HAHHM, TOTYyUYEHHBIX 00Y4YaIOMUMUCS,
YMEHUS MNPUMEHATh WX B PEIICHHWH MPaKTUYECKHX 3a7ad, CTEINEHH OBJIAJCHUs
oOyyYarolrMHUCs MPAKTUYECKUMHU HABbIKAMHU M YMEHUSIMU B 00beMe TpeboBaHUIl paboueit
POrpaMMbl MO JUCLHUIUIMHE, & TAKXKE UX YMEHHE CaMOCTOATEIbHO padoTarh ¢ y4eOHOMH

JIATEPATYPOH.

Opranuzanusi TPOBEACHHUS MPOMEXKYTOUYHOW aTTECTAlMM  PENIAMEHTHpPOBaHA
«Ilonoxennem 00 opraHuzanuu oOpa3oBaTelibHOro mpouecca B (deaepabHOM
rocyJapCTBEHHOM  aBTOHOMHOM  0OOpa3oBaTelIbHOM  yupexaeHun  «MOCKOBCKUMI

MOJIMTEXHUYECKUI YHUBCPCUTET»

6.4.1. Toka3aTenn OLEHMBAHUS KOMMETEHUMIA Ha pas/iMyHbIX 3Tanax Mx ¢GpOpMMPOBaHMS,
[OCTUXKEHME 06yYaoLWUMNCSA MJTAHUPYEMBIX PE3Y/ILTaTOB 06YyYEHMS MO AUCUMIIMHE

Kox m mnammenoBanme komnerennun OIIK-5 Cnoco0eH MHCHMOJIb30BATL OCHOBHBIE

3aKOHOMEPHOCTH, /IeliCTBYIOIIMEe B MPoIlecce U3TOTOBJEHUS MANIMHOCTPOMTENbHBIX M31eJIuil

TpedyeMOro KayecTBa, 32JaHHOI0 KOJHYECTBA NMPH HAHUMEHBIINX 3aTPaTax 00IIeCTBEHHOIO

Tpyaa

Sran Kpurepun onenuBanus

(yposenr) HEY/I0BJIETBOPUTEIbHO Y10BJIETBOPUTEIbHO X0pouIo OTJIMYHO

3HATD OO6yuatomuiics OO6yuaromuiics Ob6yuatomuiics OO6yuaromuiics
JTEMOHCTPHUPYET JEMOHCTPHUPYET JTEMOHCTPUPYET JTEMOHCTPHUPYET
MIOJTHOE OTCYTCTBHUE HETIOJIHOE YaCTHYHOE MIOJIHOE
WA HEAOCTATOYHOE COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
COOTBETCTBHE CIEIYIOIINX 3HAHUM: | CIETYIOMUX CIEeTYIOIINX
CIEAYIOIIMX 3HAHUM: NPEIMET, 3aa491 1 3HAHHUU: 3HAHWUU:
peaMeT, 3a/1a494 U CTPYKTYpY IIpeaMeTa | IpeaMeT, 3a1aud | IPeIMET, 3a/1aud U
CTPYKTYpy mipenmera | «MaremaTukay; U CTPYKTYPY CTPYKTYPY
«MaremaTukay; JUHEHHYIo anredpy; | mpeamera npeameTa
JTUHENHYIO anreopy; AQHAJTUTUYECKYIO «MaremaTuka; «MaremaTtukay;
AHAJTUTHYECKYIO TEOMETPHIO Ha JUHEHHYIO JUHEHHYIO
TEOMETPHIO Ha INTIOCKOCTH H B anreopy; anreopys;
IJIOCKOCTH U B MIPOCTPAHCTRE; AHATTUTHYECKYIO AHAJTUTHYECKYIO
MPOCTPAHCTBE; TEOPHIO TIPEJIETIOB; TE€OMETPHIO Ha TEOMETPHIO Ha
TEOPHIO TIPEJICTIOB; muddepeHnnanbHoe | MIIOCKOCTH U B INIOCKOCTH U B
nuddepeHnmnanbHoe HCUHCIICHHUE; MIPOCTPAHCTBE; MPOCTPAHCTRE;
HCUHCIIEHUE; WHTErpaJIbHOE TEOPHIO TEOPHIO TIPEJICTIOB;
WHTErpajibHOE WCYHCIICHUE; MIPENIEIIOB; nuddepeHraibHO
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UCUYUCIICHHUE; METOJIBI
pereHust
nuddepeHITnaTbHBIX
YPaBHEHUI; TEOPHIO
byHKIMHA
KOMILIEKCHOTO
NIEPEMEHHOTO;, PSIJIbI U

METO/Ibl PEeLICHUS
g depeHInaIbHbIX
YPaBHEHHIA; TEOPHIO
byHKIUH
KOMILJIEKCHOT'O
NIEPEMEHHOTO;, PSIJIBI
U UX IPUMEHEHHUE;

muddepeHIranIbH
0€ UCUHUCIICHHE;
WHTETpalbHOE
WCUUCIICHHE;
METOBI PEIICHUS
g depeHnnaTbsH
BIX YPaBHEHHII;

€ UCUUCIICHUE;
UHTETpaJIbHOE
HCUHUCJICHHE;
METOBI PEIICHHS
nuddepeHIaIbHBI
X YpaBHEHMII;
TEOpHIO QYHKITUN

AX OIPUMEHEHHUE; TEOPUIO Teoputo QYHKIHUNA | KOMIUIEKCHOTO
TEOPHIO BEPOSITHOCTEH. KOMIUIEKCHOTO HEePEMEHHOT0;
BEPOSATHOCTEH. MIEPEMEHHOTO; PSABI B UX
PsAABI U UX NpUMEHEHUE;
pUMEHEHNE; TEOpUI0
TEOPHIO BEPOSITHOCTEH.
BEPOSITHOCTEM.
yMeTh OO6yuaromuiics He OO6yuaromuiics Ob6yuatomuiics OO6yuaromuiics
yMEeT UJIH B JIEMOHCTPHUPYET JI€MOHCTPHUPYET JI€MOHCTPUPYET
HEJI0CTAaTOYHOM HETIOJTHOE JaCTHYHOE HIOJTHOE
CTENECHU YMEET: COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
pemarh 3a1a4d, KaKk | CIEIYIOMINX CIIEITYFOLITNX CIIE Ty FOIITIX
WUTIOCTPUPYIOIINE yYMEHHUIl: pelath | yMEHUIl: pemiarbh | yMEHUH: — peliarb
TEOPETHUYECKHE 3aj1a4y, Kak | 3aJa4w, KaK | 3aa4d, KaK
MIOJIOKEHUS, TaK U WUTIOCTPUPYIOIIUE | WILTIOCTPUPYIOIIN | UIUTIOCTPUPYIOLIHE
HOCSAIINE TEOPETHUYECKHUE € TEOpPETUYECKUE | TEOPETUUECKHUE
MIPUKJIIAHOM NOJOXKEHUs, TaK M | MOJOKEHUs, TaK U | MOJIOKEHUs, TaKk MU
XapakTep; HaXOIUTh | HOCSIIUE HOCSIIITNE HOCsIIue
peleHue 3aJa4uu HPUKIIATHOM NPUKJIaHOM HPUKIIAJIHON
WJIN JI0KA3aTeIbCTBO | XapaKkTep; HAaXOTUTh | XapakTep; XapakxTep;
TEOPEMBI; peleHne 3aJa4u Wik | HaXOAUTh HAaXO/IUTh pEIICHUE
MIPUBOTUTH JI0Ka3aTeIbCTBO pelieHne 3agadd | 3a4a4u WIIN
IPUMEPHI U TEOPEMBI; WIn JI0Ka3aTeNbCTBO
KOHTPIPUMEPEHI K IMPUBOAWTDL NPUMEPLI | AOKA3ATCIILCTBO TCOPEMBI;
OCHOBHBIM U KOHTPIIPUMEPHI K | TEOPEMBI; PUBOJUTD
OIPECACIICHUSAM U OCHOBHbBIM IIPUBOAHUTD IMPUMCPEBL u
TeopeMaM Kypca OTIpeIeIICHUSIM U | IpUMepHI U | KOHTPIPUMEPBI K
MaTeMaTHKY; TeopeMaM Kypca | KOHTPIIpUMEPEI K | OCHOBHEIM
CaMOCTOSITENILHO MaTeMaTuKu; OCHOBHBIM ONpeNIeNIEHUsIM U
UCTIONB30BaTh CaMOCTOSATEIILHO ONIPEACIECHISIM U | TeOpeMaM  Kypca
MaTeMaTH4ecKuil UCII0JIb30BaTh TeopeMaM Kypca | MaTeMaTHKH;
armapar, MaTeMaTH4eCKUH MaT€MaTHuKU, CaMOCTOSATECIBHO
cofieprKaluiicss B arnrnapar, CaMOCTOSITENIbHO | UCIOJIb30BaTh
JHTEeparype Mo COZIEpXKALMICS B | UCIIOJIB30BATh MaTeMaTu4eCKHi
MIPUKJIAHBIM JaUTEpaType [0 | MaTeMaTU4ecKuil | ammapar,
HayKaMm, paciuvpsiTh | IPUKIATHBIM armapar, COZIepIKaILIMIC B
CBOU HayKaM, pacIIupsTh | COAEpIKALIMNCA B | JIUTEpaType o
MaTeMaTn4ecKue CBOH JATEpaType IO | IPUKIAIHBIM
MO3HAHUS. MareMaTu4ecKue MPUKJIATHBIM HayKaM,
IIO3HaHUA. HayKam, pacmupAres  CBOU
paclMpsATh CBOM | MaTeMaTHYECKUE
MaT€MaTH4YCCKHUEC IIO3HaHUs.
MO3HAHUS.

63




Baajgers | OOyyarommiics He | OOyuaromuiics OO6yuaromumcs OO6yuaromuiics
BJIAJICET GR 07 B | BIIQJICET B HEIMOJHOM | JIOITYCKAIOTCS cBOOOIHO
HEI0CTATOYHOMN o0beMe U MPOSABISAET | HE3HAUUTENbHBIE | IPUMEHSET
CTEIEHU BJIaJICET | HEAOCTATOYHOCTh OIIIMOKH, MOJTyYeHHBIC
HaBBIKAMU: HAaBBIKAMH | BIIaJE€HUS HETOYHOCTH, HaBBIKH, B IIOJHOM
penIeHus HaBBIKAMU: 3aTpyIHEHUS, o0BeMe BIIaJIceT
BBIYHMCIUTEIbHBIX HABBIKAMH PEILICHUS | YaCTUYHO HaBBIKAMH:
3ajad4; HaBBIKAMHM | BBIYHCIUTEIBHBIX BIIAZEET HaBBIKAMHU
pelieHus 3aJa4  Ha | 3a7ad; HaBBIKAMH | HABBLIKAMH: peleHus
JI0Ka3aTeIbCTBO; pelIieHnus 3ajJa4 Ha | HaBBIKAMU BBIUMCIUTEIBHBIX
HaBBIKAMHU JI0Ka3aTeNbCTBO; pelieHus 3aa4; HaBBIKAMH
JIOKa3aTeIbCTBA HaBBIKAMH BBIYHCIUTENFHBIX | PEIICHUS 3a7ad Ha
OCHOBHBIX  TEOpEM; | JI0Ka3aTeIbCTBA 3a7a4; HaBBIKAMH | JOKA3aTEILCTBO;
HaBBIKAMH MOWICKA | OCHOBHBIX TEOPEM; | peIleHHs] 3334 | HABBIKAMU
pelieHusl 3aJad WM | HaBbIKaMH  TIOWCKA | Ha JIOKa3aTenbpCTBa
JIOKa3aTeIbCTBA pelIeHHs 3a/lad WM | TOKa3aTelIbCTBO; | OCHOBHBIX TEOPEM;
TEopeM; JIOKa3aTenbpCTBa HaBLIKAMHU HaBBLIKAMH ITOHMCKa
MaTeMaTHY€eCKOI TEeOopeM; JI0OKa3aTeIbCTBA pelIeHus 3a7a4
CHMBOJINKOH IUIA | MaTeMaTH4YeCKOM OCHOBHBIX 58107
BBIPAXKCHHUS CHMBOJIMKOM IUTSL | TEOpeM; JIOKa3aTeIbCTBA
KOJTMYECTBEHHBIX W | BBIpXKEHUS HaBLIKAMHU TeopeM;
KaueCTBEHHBIX KOJTMYECTBCHHBIX U | TIOMCKA PEIICHUS | MaTeMaTHIeCKOM
OTHOIIIEHHI 00BEKTOB; | KaueCTBEHHBIX 3a7a4 WM | CAMBOJIMKOM IS
TIEPBUYHBIMH OTHOIIIEHU JI0OKa3aTebCTBA BBIPAKCHHS
HaBBIKAMH U 0OBEKTOB; TeopeM; KOJIMYECTBEHHBIX HU
OCHOBHBIMH MIEPBUYHBIMH MareMaTH4eCKOl | Ka4eCTBEHHBIX
METOAAMHU PEIICHUs HaBBIKAMH U CHMBOJUKOH JJI | OTHOLIEHUH
MaTeMaTHYECKHX OCHOBHBIMU BBIPKCHHUS 0OBEKTOB;
3a71a4 U3 METOJAMHU PEIICHUs] | KOJTUYECTBEHHBIX | MEPBUUHBIMH
OOIICHH)KEHEPHBIX U | MAaTEMATHIECKUX A KauyeCTBEHHBLIX | HaBBIKAMH U
CIIEIUaTbHBIX 3a71a4 13 OTHOIIIEHUI OCHOBHBIMH
JUCLIMIUTNH OOIICHKEHEPHBIX U | 0OBEKTOB; MEeTOJaMu
npoduIn3auu. CIIEINATbHBIX MIEPBUYHBIMU peleHus

IACIIATUINH HAaBBIKAMH U MaTeMaTHIEeCKUX
npoduIn3anum. OCHOBHBIMH 3a71a4 13
METOIaMU 0OIIIEeNHKEHEPHBIX
pelieHus U CHELHAIBHBIX
MaTeMaTHYEeCKUX | OUCIIAIUINH
3a7a4 U3 npoduIn3anuu.
OOIIENH)KEHEPHBI
X U CHEIHAIbHBIX
IACIUATLINH
npoduIN3aum.

6.4.2. MeToauka olleHMBAHUS Pe3yJIbTATOB IPOMEKYTOUHOM ATTeCTAHHN

Ilokazaremsavu OLICHUBaHUA KOMHeTeHHI/II;'I Ha JTalic HpOMe)I(YTOqHOﬁ arTecTaluu 110 JUCHUIIIINHE

«MaremaTHuKay SBIISIOTCS PE3YJIbTATHL 06y‘-I€HI/ISI IO JUCLHHUIIIINHE.
OHCHO‘IHBIP'I JIMCT PE3YIIBTATOB O6yLIeHI/ISI IO AUCHUIIJIMHC

Kon xommnereHnu

3HaHus

VYmenus

HaBbikn

YpoBeHb

OCTH
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Ha JIaHHOM
Jrarne / OlleHKa

OIIK - 5. Ha YPOBHE 3HAHUMW: | Ha YPOBHE YMEHHUM: | HA YPOBHE
Cnocoben METObI aHAJIM3UPOBAThH HABBIKOB:
UCTIONb30BaTh CUCTEMHOTO U | IpoOJIeMHYTO HaBBIKAMU
OCHOBHBIE KPUTHUECKOTO CUTYAIHIO KaK | BIIQJICHUS
3aKOHOMEPHOCTH, | aHAIHM3a; METOIUKH | CHCTEMY, BBISBIISISL | METOIOJIOTHEH
JEHCTBYIOIINE B pa3palboTku €€ COCTAaBIIAIOIINE U | CHCTEMHOTO u
nporiecce CTpaTeruu CBSI3U MEX]Iy HUMU; | KPUTHIECKOTO
M3TOTOBJICHUS neicTBuit IUIst | pa3pabareiBaTh U | aHAJIM3a
MAIIMHOCTPOUTEN | BBISIBICHUS U | apryMEHTHUPOBATh POOJIEMHBIX
BHBIX U3JENUi peleHus CTpAaTETUIo CUTyalui;
TpebyeMoro pOOJIEMHOM pelieHus METOAMKAMH
KauecTna, CUTYyaIluH; poOIEeMHOM MOCTAaHOBKH  LIEJIH,
3aJJaHHOTO CUTyaIuu HA | ompeneneHus
KOJIM4eCTBa MpU OCHOBE CHUCTEMHOIO | CIOCOOOB ee
HAUMEHBIINUX MOIX0/1a. JOCTIDKEHUS,
3arparax pa3paboTku
00LIECTBEHHOIO cTpareruu
Tpyaa IECUCTBUI.

OrneHka Mo JUCIUIUIHE (cpeaHee apuMeTHIECKOE)

O1eHKa «OTIAMYHOY» BBICTABIISIETCS, €CIIM CpeiHee apu(PMETUIECKOE HAXOAUTCS B MHTEpBaJIe OT 4,5

1o 5,0.

OreHka «XOpOIIO» BBICTABIISETCS, €CIH CpeAHee apuPMETHISCKOE HAXOAUTCSI B MHTEpBaje oT 3,5

o 4,4.

OI_ICHKa «YOOBJICTBOPUTCIIBHO» BBICTABIACTCA, C€CIIM CPCAHEC apI/I(bMCTI/I'-ICCKOG HaxoaguTCsad B

uHTEepBae ot 2,5 1o 3,4.

OI_ICHKa «HCYHOBJICTBOPUTCIIbHO» BBICTABJIACTCA, €CJIIM CPCAHECC apI/I(bMeTI/I‘-IeCKOG HaxoauTCsa B

unrepsaie ot 0 1o 2,4.

[IpomexxyTounas arrectanus oOydaroumxcs B (opMe 3adeTa M OSK3aMeHa IPOBOJUTCA II0
pe3ysbTaTaM BBIIOJIHEHUS BCEX BUJIOB Y4YeOHOW pabOThl, NMPEeIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM 110
JUcHUIUIMHE «MaTemMaTukay, IIpu 3TOM YUUTBIBAIOTCS PE3YNbTaThl TEKYIETO KOHTPOJIS yCIIEBAEMOCTH B
TeueHne ceMecTpa. OLeHKa CTeNeHH JOCTUKEHUS 00ydaroIUMKCA IIJIAHUPYEMbIX PE3YJIbTaTOB 00yUeHHsI
10 AUCLMIIIIMHE IIPOBOAUTCS MPENoJaBaTeeM, BEAYLIUM 3aHIATHS 110 AUCLUIIIIMHE METOAOM 3KCIIEPTHOMN
ouneHku. [lo mroram nmpomMeKyTOYHOM aTTECTALMM 110 AUCLMILIMHE BBICTABISAETCS OLICHKA «OTIMYHOM,
«XOpOIIOY», «yAOBIETBOPUTEIHLHO)» WIH «HEYJOBIETBOPUTEILHO.

IkaJjia omeHUBaHUA

Onucanue

OT1Iu4Ho

BrimonHens! Bce BUIBI y4eOHOU paboThl, MPeTyCMOTPEHHBIE YYEOHBIM TIJIAHOM.
CTyneHT  JIeMOHCTPUPYET COOTBETCTBHE  3HAaHMI, YMEHHiI, HAaBBIKOB
NPUBEACHHBIM B Ta0NMUIaX IMOKa3aTelied, OmNepupyer MNpPHOOPETEHHBIMU
3HAHUSMHU, YMEHUSMHU, HABBIKAMH, MPUMEHSET UX B CUTYallUSX MOBBIIICHHON
CJIOXKHOCTH. HpI/I 9TOM MOTYyT GBITB A0MMYHICHBI HC3HAYUTCIIBHBIC OI_HI/I6KI/I,
HETOYHOCTH, 3aTPyAHEHUS MPU aHATUTUYECKUX OTepalusiX, epeHoce 3HaHUH U
YMeHI/Iﬁ Ha HOBBIC, HCCTAHJAAPTHLIC CUTYallUU.

Xoporo

BrimonHaens! Bce BUIBI y4eOHOU paboThl, MPETyCMOTPEHHBIE YUYEOHBIM TIIAHOM.
CryneHT JEeMOHCTPUpPYET HEINOJHOE, IPaBUIbHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB MPUBEICHHBIM B TAOIUIIAX MTOKa3aTeNe, 1100 eCiu MpU ITOM
OBbUIN 1OMYIIEHBI 2-3 HEeCYLIECTBEHHbIE OLINOKH.

65




BeinonHeHs! Bce BUbI y4eOHOH paboThl, MPEeIyCMOTPEHHbIE YUEOHBIM IIITAHOM.
CryaeHT [EeMOHCTpUpYET COOTBETCTBHE 3HAHMWI, B KOTOPOM OCBEIEHa
OCHOBHasl, HanOosee BaXkHasl YacTh Marepuaia, HO IMpU 3TOM JOMYIIeHa OfHA
3HAYUTEIbHAs OIINOKA UM HETOYHOCTD.

VYIOBIETBOPUTEIILHO

He BwimonHeH onuH win Oosiee BUAOB yuyeOHON pabOThI, MPELyCMOTPEHHBIX
yueOHbIM TU1aHOM. CTYIEHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
YMEHMH, HaBBIKOB IPUBEACHHBIM B TaOMuIaX IOKa3aTesleu, JOMyCKaKoTCs
3HAUUTENIbHbIE OLIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB 110
psAAy TMOKa3arenei, CTYJEHT HUCHBIThIBAET 3HAUUTENbHbIE 3aTPYIHEHUS IpU
OIEpUPOBAHUY 3HAHUSAMU U YMEHUAMHU IIPU UX NIEPEHOCE HA HOBBIE CUTYALIUH.

HeynosierBopuresbHO

7. JuieKTPOHHAsi HHPOPMALIMOHHO-00pa3oBaTe/IbHas cpeaa

Kaxnprii oOygaromuiicst B TeueHHE BCEro mnepruojia 00yueHus: 00ecreunBaeTcss WHANBUIYAIbHBIM
HEOTPaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON HMH(OpMannoHHO-00pa3oBaTenbHON cpene UebokcapcKoro
uHcTUTyTa ((prnmana) MOCKOBCKOTO TOJMTEXHUYECKOTO YHUBEPCUTETa U3 JIIOOOW TOUKH, B KOTOPOM
UMeeTCsl JOCTYNl K HH(OPMallMOHHO-TEIEKOMMYHHUKAIIMOHHON cetu «VHTepHeT» (mamee — ceTh
«MHTEepHETY), KaK Ha TEPPUTOPUU (PIIIHATa, TAaK U BHE €€.

OnexTpoHHas MHQOpPMALMOHHO-00pa3oBaTeibHasl cpeia — COBOKYMHOCTh HWH()OPMAIMOHHBIX WU
TEJIEKOMMYHUKAIIHOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIUX TEXHOJOTHUECKUX CPENICTB, 00ECTICUNBAIOIINX
OCBOCHHME O0O0ydarolMMHUCS O00pa30BaTeNbHBIX MPOTPaMM B TOJHOM O0O0BEME HE3aBUCUMO OT MecTa
HAXOXKJICHUs 00y4arouxcsl.

DnexTpoHHas HHPOPMAIIMOHHO-00pa3oBarebHas cpeia 00ecTeunBaeT:

a) JIOCTYN K Yy4YeOHBIM IUIaHaM, pabo4YMM MporpaMMaM JUCHUIUTHH (MOIYJCH), MPaKTHK,
AIIEKTPOHHBIM yU4€OHBIM M3/IaHUSM M 3JIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcaM, yKa3aHHBIM B pabounx
porpaMMax JUCIUIUINH (MOAyJeH), MPaKTHK;

0) popMUpOBaHHUE AIIEKTPOHHOTO MOPTHOIHO 0OYJAFOIIETOCS, B TOM YHCIIE COXPaHEHHUE €ro padoT
Y OLIEHOK 3a 3T paboThI;

B) (uxcammio xoma oOpa30BaTENBHOTO Mpolecca, Pe3yabTaTOB MPOMEXKYTOYHON aTTeCTaluu U
pe3yJIbTaTOB OCBOEHUS MPOrpaMMBbl OaKaIaBpuara;

I) MpoBeldcHHE YYeOHBIX 3aHATUH, MPOILEAYp OLEHKH pe3yJabTaTOB OOyuYeHHus, peaau3anus
KOTOPBIX MPEIYCMOTPEHA C MPUMEHEHUEM DIIEKTPOHHOTO 00y4YeHHsI, JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHM;

1) B3aNMOJICHCTBHE MEX/Iy YYaCTHUKAMH 00pa30BaTEIbHOTO MPOLECCca, B TOM YHCIE CHHXPOHHOE
U (M) aCHHXPOHHOE B3aMMOICUCTBUS MOCPEICTBOM ceTH «HTepHeT.

OyHKIIMOHUPOBAHHUE SJIEKTPOHHONW HH(OPMAIMOHHO-00pa30BaTeIbHON Cpebl 00ecIeunBaeTCs
COOTBETCTBYIOLIUMH CpeAcTBaMU WH(GOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U KBamuuKaluen
pabOTHUKOB, €€ UCTIONB3YIOMINX U TOAICPKHUBAIOIIUX.

OYHKIIMOHUPOBAHUE JJIEKTPOHHON HH(MOPMAIIMOHHO-00Pa30BaTEIbHON Cpeabl COOTBETCTBYET
3aKkoHozmarensCTBy Poccniickont @enepanun.

OcHoBHbIMU cocTaBistomumu DMOC dunmana sBIsIFOTCS

a) callT WHCTUTyTa B ceTH VIHTEepHET, pacmoloxeHHBIH To anpecy www.polytech21.ru,
https://chebpolytech.ru/ koTopsrit o6ecrieunBacT:

- JocTyn oOydaromuxcsi K y4eOHBIM IUTaHaM, pa0o4YuM MporpaMMaM JIUCIUIUIMH, TPAKTHK, K
U3JIAaHUSIM 3JIEKTPOHHBIX OMOMMOTEUHBIX CHUCTEM, JIEKTPOHHBIM HH(POPMAIIMOHHBIM U 00Pa30BaTEIbHBIM
pecypcaMm, yka3zaHHBIX B paboumx mporpammax (pasmensl caiita «CBeneHus 00 00pa3oBaTeNbHOM
OpTraHU3aIN»);

- nHpopMHUpOBaHUE 00yJaromUXCsi 000 BceX M3MEHEHUAX yueOHOTo mporecca (HOBOCTHAs JICHTa
caiiTa, IeHTa aHOHCOB);

- B3aMMOJEHCTBUE MEXAY YYAaCTHHKaMU OO0pa30BaTeNIbHOTO Ipolecca (MoApasaensl caiTa
«3agarb BONPOC AUPEKTOPY»);
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0) odpuuManIbHBIC ICKTPOHHBIE ajpeca MOApa3/eNeHUul U COTPYAHUKOB MHCTUTYyTa ¢ SHOeKc-
noMeHOM (@polytech21.ru (cnMcoKk KOHTAaKTHBIX JaHHBIX MojpasfeneHudt dunuana pa3MellieH Ha
opunmansHoM caiite ®unmana B paszgene «KOHTakTbD», CIHUCKM KOHTAKTHBIX OQHUIMAIBHBIX
ANIEKTPOHHBIX JAaHHBIX IIperojaBaTesied pa3melnieHsl B nofapasznenax «Kadenpsr») oOecreunBarot
B3aMMOJICHCTBUE MEX1Y YUaCTHUKaMHU 00pa30BaTeIbHOTO Mpoliecca;

B) JIMYHBIA KaOuHeT oOyuwaromierocs (moprdonno) (BXox B JMYHBIM KaOWMHET pa3MelleH Ha
opunmansHoM caiite @unmana B pasaene «CTyaeHTy» monpasiene «JeKTpoHHas HH(OPMAIMOHHO-
oOpasoBarenpHasi cpena») BKIOYAeT B ce0s MopTHONHO CTyAeHTa, dJIEKTPOHHBIC BEIOMOCTH, PEUTHHT
CTYJICHTOB U 00€CIeUNBALT:

- (Qukcanuio xoqa 00pa30BATEIFHOTO MPOIECCa, PE3yJIbTaTOB MPOMEKYTOYHOH aTrTeCTallud M
Pe3yJIbTaTOB OCBOEHUS 00pa30BaTEeNIbHBIX IPOrpaMM 00yUaroIuMHUCH,

- (hopmupoBaHHE IMEKTPOHHOTO MOPTHOIMO OO0YUAIOMIETOCs, B TOM YHCJIE C COXpaHEHHE padoT
00y4aromerocs, peleH3uii 1 OlleHOK Ha 3T PabOTHl,

T) OJEKTPOHHBIC OWOJIMOTEKH, BKJIIOYAIOIINE JIIEKTPOHHBIE KAaTaJlOTH, TOJHOTEKCTOBEIC
JOKYMEHTBl W OOECNeUYMBAIOLINE JOCTYyNl K Yy4eOHO-METOAMYECKMM MaTepualiaM, BBITYCKHBIM
KBATHM(PUKAIIMOHHBIM padoTam | T.1I.:

UYeboxkcapckoro unctutyTa (punuana) - « UIPBUCH

N) 2NIeKTpoHHO-OuOnmuoteunsle cuctembl (OBC), BKIOYarOmMe HIEKTPOHHBIM Karajor |
MOJHOTEKCTOBBIE JOKYMEHTBI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenpHas mnardopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) iargopma 1udposoro odpazosanus [lonmurexa -https://Ims.mospolytech.ru/

K) cucTemMa « AHTHILIaruar -https://www.antiplagiat.ru/

3) cucremMa HdIeKTpoHHOTo aokymeHtoobopora DIRECTUM Standard — obGecneunBaet
JTIOKyMEHTO000poT Mex 1y Ounnanom u YHUBEPCUTETOM;

u) cuctema «1C VYmopasiernne BY30om DnexkrpoHHbI AekaHar» (MOCKOBCKUI MOMUTEXHUYECKUN
yHUBEpcUTET) olecreunBaeT  (UKCAUI0  Xofa  00pa3oBaTeIbHOrO  Mpolecca,  pe3yibTaToB
POMEXYTOYHOH aTTecTalluy U Pe3yabTaTOB OCBOCHHs 00pa30BaTeNbHBIX IPOrpaMM 00yUaroImuMucs;

k) cucrema «POLYTECH systems» oOecrneunBaer WH()OPMAIMOHHOE, TOKyMEHTAIHHOE
ABTOMAaTH3UPOBAHHOE CONPOBOXKICHNE 00pa30BaTEIbHOTO MPOIIECCa;

a) cuctema  «AOuTypueHT»  obOecrmeuynBaeT  JIOKyMEHTAJIbHOE  aBTOMAaTH3MPOBAHHOE
COIIPOBOX/IEHUE pabOThI MPUEMHON KOMUCCUU

IlepeyeHb OCHOBHOM M IONOJHUTEIbHON Y4e0HOI JTUTEPATYpPhl, HEOOXOAUMOI VI OCBOCHHUS
OcHOBHas nIuUTEparypa

1. MarepuanoBeieHue B MalIMHOCTPOEHUH : y4eOHUK i By30B / A. M. AnackuH,
IO. E. CenoB, A. K. Oneruna, B. H. KnumoB. — 2-e¢ wu3g., ucnp. u gon. — MocCKBa :
UznarenbctBo HOpaiit, 2026. — 459 ¢. — (Bricmee o6paszoBanue). — [SBN 978-5-534-
18405-1. — Tekcr : amekrpoHHbI // OOpazoBarenbHas miatdopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/600364.

2. JluxaueB, B.I. MarepuanoBenenue : yueOHUK nis By30B/ B. I Jluxaues,
C.T. bapanos, A. A. Ky3pmua. — Mocksa : UsnarensctBo IOpaiit, 2026. — 165 ¢c. —
(Beicmiee oGpazoBanue). — ISBN 978-5-534-19718-1. — TekcT : 3neKTpOHHBIA //
O6pa3zoBarenbHas miardopma FOpaitt [caitt]. — URL: https://urait.ru/bcode/590343.

3. TexHonoruss MeETaJIOB U CIUIABOB : y4yeOHOoe mocoOue [jisi  BY30B /
orBeTcTBeHHbIE peaakTopbl A. II. Kymnup, B. b. JIuBmmn. — Mocksa : M3garenscTBo
Opaiit, 2024. — 310 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-11934-3. —
Texct : osnektponHblii // OOpaszoBarenbHas tuiargopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/542351.
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JlononHUTEIbHAS TUTEPATypa

1. Cenos, 1O. E. MarepuanoBenenue craneil U CIIaBOB : YY€OHUK JJI BY30B /
I0. E. CenoB, A. K. Oneruna. — 2-e wusg., ucnp. u gon. — Mocksa : M3narenscTBo
Opaiit, 2026. — 143 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-18013-8. —
Texct : osnektponsblid // OOpaszoBarenbHas tuiargopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/600361.

2. Tonskos, E. I. Metamtyprust peaKo3eMeIbHbIX METAIIOB : yueOHOe mocolue
s By3oB / E. I TlonsixkoB, A. B. Heuaes, A. B. CmupHoB. — 2-¢ u3., crep. — Mockaa :
UznarenbctBo HOpaiit, 2024. — 501 ¢. — (Bricmee o6paszoBanue). — [SBN 978-5-534-
12813-0. — Tekcr : amekrpoHHbI // OOpazoBarenbHas miatdopma FOpait [caiiT]. —
URL: https://urait.ru/bcode/543235.

3. 3.JluxaueB, B.I. Marepuanosenenune : yueOuuk s By3oB / B. I Jluxaues,
C.T. bapanos, A. A. Ky3pmua. — Mocksa : UsnarensctBo IOpaiit, 2025. — 165 ¢c. —
(Beicmiee oGpazoBanue). — ISBN 978-5-534-19718-1. — TekcT : 3neKTpOHHBIA //
O6pa3zoBarenbHas miardopma FOpaitt [caitt]. — URL: https://urait.ru/bcode/580922.

[Tepuonuka

1. N3Bectus Tynbsckoro roCy1apCTBEHHOTO YHUBEPCUTETA.
TexHuueckue HAayKU : Hayunbrit pPELEH3UPYEMBII KypHAIL. — URL:
https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1. - TekcT
AIIEKTPOHHBIMN.

2. Hayunblii nepuogumueckuid  kypHal «BectHuk — HOxHO-Ypanbckoro
rocylapcTBeHHoro ynuBepcutera. Cepusi «OHepreTuka» : HayuHblil perieH3upyeMbli
xypHain. —  URL:  https://www.powervestniksusu.ru/index.php/PVS. - Tekcr :
AEKTPOHHBIM.

9. MpodeccmnmoHanbHble 6a3bl AaHHbIX M MHPOPMALIMOHHO-CNPABOYHbIE CUCTEMBI

[Ipodeccronanbhas 6a3a JaHHBIX U WNudopmanus o npaBe cOOCTBEHHOCTH
MH()OPMAITMOHHO-CITPABOYHBIE CUCTEMBI (pEKBU3HTHI JOTOBOPA)
CoBepIieHCTBOBaHHUE 00pa3oBaHUs U

HHH(eHepHOﬁ ACATCIIBHOCTH BO BCCX HX
IIPOABJIICHUAX, OTHOCALIUXCA K y‘~IC6HOMy,

HAayYHOMY u TCXHOJIOTUYCCKOMY
HalpaBJICHUAM, BKJIro4as IMpOoHECCChI
pernoaaBaHus, KOHCYJIbTUPOBAHUA,

Accormanus nHXeHepHOTo 00pa3oBanus Poccun

HCCIICIOBAHMS, a3pabOTKU  HHXKEHEPHBIX
https://acer.ru/ A pasp p

pellICHHH, BKIIOUash HETEra3oByK OTpPACIb,
TpaHcdepa TEXHOJIOTUH, OKa3aHUS ITHPOKOTO
CIICKTpa 00pa3oBareIbHBIX YCIIYT,
oOecreueHnus CBA3CH C OOIIECTBEHHOCTHIO,
NPOM3BOACTBOM, HAyKOH W WHTETpaluu B
MEXKIYHAPOIHOEC  HAyYHO-00pa30BaTeIIbHOE
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https://www.powervestniksusu.ru/index.php/PVS
https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1
https://urait.ru/bcode/543235

[IpodeccronanpHas 6a3a qTaHHBIX U
WH(POPMAITMOHHO-CIIPABOYHBIE CHCTEMbI

WNudopmanus o mpaBe cOOCTBEHHOCTH
(pEKBHU3UTHI JJOTOBOPA)

Hay4JHas AIeKTpoHHAst Oubnmoreka Elibrary
http://elibrary.ru/

IIPOCTPAHCTBO.

CBOOOIHBIN JOCTYTI

Hayunas AIIEKTPOHHAS o6ubnuorexa
ELIBRARY.RU - 5310  KpynHeHmui
pOCCHICKHI nH(pOpPMAITMOHHO-

QHAINTUYECKUN TMOpTajd B 00JacTH HayKw,
TEXHOJIOTUH, MEIUIMHBl U 00pa3oBaHus,
copepkammii pedeparsl M TOTHBIE TEKCTHI
Oomee 26 MJIH Hay4yHBIX CTaTedl W
nyOnuKauii, B TOM 4YHCIE 3JIEKTPOHHBIC
Bepcun Oonee 5600 poccuiickMX Hay4dHO-
TEXHUYECKHUX JKypHAJIOB, M3 KOTOPHIX Ooiee
4800 KypHamoOB B OTKpPBITOM JIOCTyIE
CBOOOJIHBIN JOCTYI

®denepanbHbII nopran
o0pazoBaHue» [ DIEKTPOHHBIN
pecypc] — https:// www.ro-edu.ru

«Poccuiickoe

®denepanbHbII rnopran «Poccurickoe
oOpa3oBaHME» — YHHMKQJIbHbI HWHTEpHET-
pecypc B chepe 00pa3oBaHUs U HAYKH.
ExenneBHO myOnMKyeT camble akTyajlbHbIE
HOBOCTH, AQHOHCBI coObITH,
nH(pOpMaILMOHHbBIE MaTepuabl JUISt
LIMPOKOrO Kpyra uutareneil. ExeHenenbHo
Ha TMOpTaje pa3MEIlaTcs HKCKIH3UBHbBIE
MaTepuaibl, HHTEPBBIO €  BELYIIUMHU
cHenuagIucTaMu — nearoramu,
[ICUXOJIOTAMHU, YYEHBIMH, PENOPTAKU U
AQHAJIUTUYECKUE CTAThU.

Yurarenu nomy4aroT AOCTYN K HOPMaTHUBHO-
mpaBoBoi 0a3e cdepsl 00pazoBaHUS, OHHU
MOTYT IIOJI30BaTbCSl CAMBIMHU Pa3JINYHBIMU

[apaHT (CripaBOYHO-TIPAaBOBAsI CHCTEMA)
https://www.garant.ru/

MMOJIE3HBIMKU  CEpBUCAMHU — TaKHMH, KakK
OHHaﬁH—TCCTHpOBaHHe, OIIPOCHI 10
AKTyaJIbHBIM TCMaM U T. 1.

yHI/IBCpcaHLHaH CIIpaBOYHaA IIpaBoBasi

CHUCTEeMa, Mpeaiararlias HCYEPHbIBAIOILYO
0a3y HOPMaTHBHBIX aKTOB, KOJIEKCOB, 3aKOHOB
" TH.

denepanbHas cIryx0a
cobctBenHocTH (PocmarenT) rospatent.gov.ru

HHTeHHeKTyaHBHOﬁ

Ocy1iecTBisieT KOHTPOIb W HAA30p B cdepe
MpaBOBOM  OXpaHbl M  HMCIOJb30BAHUS
pe3yJIbTaToB MHTEJUIEKTYaJIbHOMN
NESATETPHOCTH  TPaXKJIAaHCKOTO, BOGHHOTO,
CHEIMAJIbHOrO M JIBOMHOTO Ha3HA4YeHHS,
CO3JaHHEIX 3a cueTr OIO/DKETHRIX
ACCUTHOBAHMH (eiepaIbHOTO OFOIKETa

Ha3Banue Coxpaménnoe | Opranu3anuoHHO- OTtpacab (00aacTh OdunuanbHbI
OpraHu3aluu Ha3BaHue npasosas popma JeATEJIHbHOCTH) H caiit
o " Oo6wepoccuiickas ammra 00mmux https://
Poccuidckmii OéHHIgCTBeHHaSI HIIJ{lTe eCOBIHI/I WWW I;ch/IfICK
CO103 PCU P N P
OpraHu3aLMs JOCTUKEHUS YCTaBHBIX | UHACOIO3UHKEHE
WHXEHEPOB . N N
«Poccuiickuii coro3 | 1eneit 00beTMHUBIINXCS poB.pd/



https://rospatent.gov.ru/
https://www.ro-edu.ru/
http://elibrary.ru/

Ha3Banmue Coxpaménnoe | OpraHu3anMOHHO- OTpacasb (06aacTh O¢puunanbHbI
OpraHu3anum Ha3BaHUe npasosasi popma AesiTeJIbHOCTH) i cailT
HMHXEHEPOBY (naiee
uMeHyeMast
«Co1r03») ABISETCS
rpax<iIaH,
OCHOBaHHBIM Ha
OCYLIECTBIISIOIINX CBOIO
YJIICHCTBE
JesITeIbHOCTh Ha
00111eCTBEHHBIM
TeppUTOpHUH OoJiee
00beIUHEHUEM,
MIOJIOBUHBI CYObEKTOB
CO3/1aHHBIM B NS
Poccniickon ®enepanuun
bopme
00IIECTBEHHOHI
OpraHu3aIu
CIOCOOCTBOBATH
CO3JIaHMIO Ha 0aze
OTEYECTBEHHOTO
MaIIUHOCTPOUTEIHLHOTO
KOMILJIEKCa
KOHKYPEHTOCIIOCOOHOM,
JMHAMAYHOH,
JTUBEPCUPHUIINPOBAHHOMN
Y UHHOBALIMOHHOM
3KOHOMHKH Poccum;
O00bETUHUTD YCUITHS
POCCUICKUX
MAaIIMHOCTPOUTENEH B
Jiesie MpeCTaBICHUs U
OTCTanBaHUsI HHTEPECOB
OTE€YECTBEHHOTO
MAaIIMHOCTPOUTEIBHOTO
KOMILJIEKCa B OpraHax
Coro3 Ob6mepoccuiickast roCyJapCTBEHHOMN https://
MaIIuHOCTPOUT CMP oOuiecTBeHHAas Biactu P®, nucruryrax ps:
. soyuzmash.ru/
enet Poccun OpraHu3aIus TPa)X1aHCKOTO

00IIIeCTBA, a TAKXKE Ha
MEXIYHapOJIHOMN apeHe;
chopMHpOBaTH
CTpaTeruio pa3BUTHUS
MaIlIUHOCTPOUTEIBHON
otpacnu Poccun,
y4acTBOBATH B
hopMHupOBaHUT
MEXaHU3MOB AKTUBHOM
roCyJapCTBEHHOM
MOJIUTUKH TIO
MOJIEpHU3ALNH U
Pa3BUTHIO
HallMOHAJIBHOTO
MaIIUHOCTPOUTEIHLHOTO
KOMILJIEKCAa Ha YPOBHE
BEYIIUX TPOMBIILIICHHO
pPa3BUTBIX CTpaH.
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Ha3Banmue Coxpaménnoe | OpraHu3anMOHHO- OTpacasb (06aacTh O¢puunanbHbI
OpraHu3anum Ha3BaHUe npasosasi popma AesiTeJIbHOCTH) i cailT
TBOpueckuii Coro3
00IIIECTBEHHBIX
HAy4YHbIX, HAYYHO-
TEXHUYECKHUX,
WH)KCHEPHBIX,
- AKOHOMHUYECKHUX
POCCUICKU 00beAMHEHU I
n COKO3 HEIPaBUTEIbCTBEHH A ’
Hay4YHbIX U 0€, HE3aBUCUMOE ABIBITOTHIXCA
PocCHMO ; IOpUANYeCKUMHE Tulam, | http://rusea.info
VMH)KEHEPHBIX 00IIeCTBEHHOE N
CO3/ITaHHBI HA OCHOBE
00IIIECTBEHHBIX o0BeqMHEHNE
. OOIIHOCTH TBOPYECKUX
o0beTMHeHU I
npodeccroHaIbHBIX
HWHTEPECOB YUYEHBIX,
WHXKEHEPOB U
CIECLIMATTUCTOB JJISI
peanu3amnuu o0IIHX
LIEeJICH M 3a1a4.

10. IIporpammHoe o0ecrneueHue (IMLIeH3MOHHOE U CBOOOIHO
pacnpocTpaHsieMoe), HCHOJb3yeMoe MpPH OCYIIeCTBJIEHHMH 00pa30BaTeJIbHOIO
nmpomecca

HNudopmarus o mpase
COOCTBEHHOCTH (PEKBU3HUTHI
Aynuropus [TporpammHoe obecnieueHue
JIOrOBOpa, HOMEP JIMIIEH3UU U
T.J.)
Windows 7 OLPNLAcdmc moroBop NeJ[03 ot 30.05.2012) ¢
JorcorameHussmMu ot 29.04.14 u
Ne 1016 01.09.16 (beccpounas IULIEH3HA)
VYuebHas ayauMTOpUs JUIA | Kaspersky Endpoint Security s CyOnMIIEH3MOHHBII JOTOBOP
MPOBCIACHHUS yueOHBIX | 6usHeca — PacimpenHsiii Russian Ne977_1049.EI1/25 ot 10.12.2025
3aHSTUN BCEX BUJIOB, Edlthn 150-249 Node 2 year
IIPEy CMOTPEHHBIX Educational Renewal License
IporpaMmoit CPCAHCTO | Yandex Opay3ep CB00OOIHOE pacIpOCTpaHIeMOe
npodeccruoHanbHOTO IIPOrpaMMHOE 0GeCTIeYeHHEe
o6pasoBaHus/6akanaBpuara/ (Gecepounas mueH3us)
crenuaurera/ MTC Jlunk Jlorosop Ne2/2026 (091_168.EI1/26) ot
MarucTparypbl, OCHaIlleHHas 27.03.2026
o0opynoBaHHEM H—
Gimp CBOOOHO pacIpoCTPaHIEMOe
TEXHUYECKUMH CPEACTBAMU
porpaMMHOE oOecriedeHue
0o0y4eHHs, cOCTaB KOTOPBIX (Geccpounas uueH3Hs)
ompenenseTcs B paboumx v COMe S SYTTIT:
1crosoft 1ce Standar HOMECP JIMIICH3NU- oT
porpammax WCITUTIIINH : :
porp o et 2007(Microsoft DreamSpark Premium | 30.08.2007) ¢ morcoriameHusiMu OT
(moryseti) Electronic Software Delivery 29.04.14 1 01.09.16 (Geccpounas
Kabuner XUMUH U | Academic (Microsoft Open License JIMLIEH3HUS)
MAaTepUAIOBEICHUS
Pascal ABC CBOOOIHO pacTpoCTpaHIeMOe
nporpaMMHOC obecneuenue
(beccpounas JuIEH3M)
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http://rusea.info/

Ne 1126 I[Tomerienue s
CaMOCTOSITENTbHON pabOTHI
00yJaroImxcst

Kaspersky Endpoint Security mis
6msneca — Pacimmpennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyOnuIieH3NOHHBII TOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc norosop NeJl03 ot 30.05.2012) ¢
Jorncornamesusamu ot 29.04.14 u
01.09.16
(6eccpouHast TUTIEH3NS)
AdobeReader CBOOOJTHO pacrpocTpaHsieMoe

nporpaMMHOE oOecriedeHue
(6eccpounast TUIIEH3NA)

l"apaHT- cipaBoYHO-IIpaBOBas CHCTEMa

Horosop NeC-002-2025 ot 09.01.2025

Yandex Opay3ep

CBOOOIHO pacmpoCTPaHAEMOe
porpaMMHOE oOecriedeHue
(6eccpouHast TUTIEH3NS)

Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery
Academic (Microsoft Open License

HOMeEp JuieH3un-42661846 ot
30.08.2007) ¢ morcornameHusMu OT
29.04.14 1 01.09.16 (6eccpounas

JIUTICH3MS )

MTC JIunk Jorosop Ne2/2026 (091 168.EI1/26) ot
27.03.2026
AIMP 0TE4YECTBEHHOE CBOOOIHO

pacnpocTpaHsieMoe IporpaMMHOE
obecrieuenue (beccpodHast TUIICH3US)
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11. MaTepuajibHO-TeXHHYECKOE o0ecnedyeHne U CIUIIUHBI

IlepeueHb OCHOBHOTO 00OPYOBAHUS U TEXHUUECKUX

Tun 1 HoMep momeIeHus
CPEICTB O0yUYeHHUSI

VYuebHast ayautopus JUIsi  TIPOBEACHUS

y4eOHBIX 3aHATHI BCEX BUJIOB,

IPEAYCMOTPEHHBIX MTPOrPaMMOI CpPEIHETO

npogeCcCUOHATBLHOTO OOGopyznoBaHMe: KOMIUIEKT MeOenu g y4eOHOro
oOpa3oBanwmsi/0akanaBpuara/ mporecca; Jocka yaeOHas; CTSH/IbI

crienuanureTa/ MarucTparypsl, | TexHudeckne cpeicTBa OOYYEHHUsS: KOMITBIOTEpHAs
OCHAIIICHHAs 00opyIOoBaHUEM U | TEXHHUKA; MYJbTUMEINIHHOE 000pya0BaHKE (IIPOEKTOP,

TEXHUYECKHMMHU CpPEICTBaMHU  OOy4YEHUs, | 9KpaH); KOMIUICKT JIAOOPAaTOPHOTO OOOPYIOBaHUS IO
COCTaB KOTOPBIX OMpEIeNsieTcs B pabounx | JUCIUTIINHE

mporpaMMax JTUCIUILIAH (MOIyIei)
KabuHeT XuMuM 1 MaTepruaIoBeICHHS

Ne 1016 (Yeboxkcapsl, ya. K.Mapkca, 1.60)

OO6opyioBaHue: KOMIUIEKT MeOenu Juisi y4yeOHOro

npoiecca;
[Tomemenne  JuIs  CaMOCTOSTCNIbHOM | TexHWUYeckrne CcpencTBa OOy4YeHHS: KOMITbIOTepHAs
paboThl 00yYarOIIIXCS TEXHHKA C BO3MOXKHOCTBIO TIOAKIIOYEHHUS K CETH
No 1126 (1. Yebokcapsl, yi. K.Mapkca, 60) | «MaTepruer» u  obecriedeHWeM  JTOCTyma B

AJIEKTPOHHYIO MH(OPMAITMOHHO-00Pa30BaTENbHYIO
cpeny Puimana

12. Meronnueckune yKa3aHus JJis1 00y4aouierocsi N0 0CBOCHHUIO M CHUNINHBI

Memoouueckue ykazanus 0nsa 3AHAMUU JIeKYUOHHO20 MUNAQ

B  xome  nexknMoHHBIX  3aHATHH  oOywaromeMycsi ~— HEOoOXOIMMO  BECTH
KOHCTICKTUPOBaHWE ydeOHOTO MaTepuana, oOpamarh BHUMAaHHUE Ha KaTeTOPHH,
(GOpMYIMPOBKU, PACKPBIBAIOIINE COAEPKAHUE TEX WM WMHBIX SIBICHUM M MPOIECCOB,
HaAy4YHBIE€ BBIBOJBI U IPAKTUYIECKUE PEKOMEHJAINH.

HGO6XOI[I/IMO 3aJlaBaThb MPCIIOAaBaTC/II0 YTOUYHAIONIUE BOIIPOCHI C LCJIbIO YACHCHUA
TEOPETUYECKUX TIOJIOKEHUHM, pa3pelieHuss CHOpHbIX cuTyauuid. llenecoobpasHo
nopabarbiBaTh CBOM KOHCIIEKT JICKI[MU, Jiejlas B HEM COOTBETCTBYIOIIWE 3allUCH W3
OCHOBHOM M HOHOHHHTCHLHOﬁ JIUTCPATYPHI, pCKOMGH,HOBaHHOﬁ npernoaaBarcjiicM H
MIPEAYCMOTPEHHON YUEOHOM MporpaMMoOi JUCITUTIIIAHEI.

Memoouueckue ykazanus 01 3aHAMUN CEMUHAPCKO20 (NPAKMUYECK020) muna.

[IpakTrdyeckne 3aHATHS TIO3BOJISIOT pPa3BUBaTh y OOYYAIOIIETOCs TBOPYECKOE
TEOPETUUYECKOE  MBILIUICHUE, YMEHHE  CaMOCTOATEIIBHO  HM3y4YaTb  JIATEPATYPY,
aHAJIM3UPOBATh MPAKTHUKY; Y4aT 4€TKO (POPMYJIUPOBATHh MBICIb, BECTH JUCKYCCHIO, TO €CTh
MMEIOT UCKIIIOYUTEIILHO BAXKHOE 3HAYCHUE B Pa3BUTHU CAMOCTOITEIbHOTIO MBIIIIICHHUS.

[ToaroroBka K MPAaKkTUYECKOMY 3aHATHIO BKJIKOYAET naBa dtana. Ha mepBom srame
oOyyaromuics TUIAHUPYET CBOK CAMOCTOSITENbHYIO PabOTy, KOTOpasi BKIIIOYAET: YSICHEHUE
3alaHUsl HA CaMOCTOSITENIbHYIO paboTy; MoAOOp OCHOBHOM U JIOMOJHUTEIHHOU
JUTEpaTyphl; COCTABJICHUE IJIaHA PaOOTHI, B KOTOPOM OIPEACIISIIOTCS OCHOBHBIC MYyHKTHI
npeacrosimed  noAroroBkd. CocTaBieHUE IUIaHA JUCHUIUIMHUPYET W IOBBIIIAET
OpPraHn30BaHHOCTDH B pa60Te.

BTOpOﬁ oTall BKIIOYACT HCIIOCPCACTBCHHYIO IIOATOTOBKY K 3adHATHIO, KOTOpasa
HAYMHACTCSA C WM3Y4YEHUS OCHOBHOM W JIOMOJHHUTENBHOM JuTeparypbl. Ocoboe BHUMaHHE
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OpU 3TOM HEOOXOAMMO OOpaTuTh Ha COAEpKAHHE OCHOBHBIX MOJOKEHHWH U BBIBOJAOB,
OObsiICHEHHE  sIBICHHMM U (aKTOB,  YSACHEHHE  MPAKTUYECKOTO  MPUIIOKCHUS
paccMaTpyUBaeMbIX TEOPETUYECKHX BOIPOCOB. Jlajmee ciexyeT MOArOTOBHUTH TE3UCHI IS
BBICTYIJIEHUH 1O BCEM YYEOHBIM BONPOCAM, BBIHOCUMBIM Ha MPAKTUYECKOE 3aHATHE WIIU
10 TEME, BHIHECEHHOW Ha JUCKYCCHUIO (KPYIVIbIA CTON), MPOAyMaTrb MPUMEPHI C LENbIO
o0ecreyeHus! TECHOM CBSI3M U3Yy4YaeMOil TEMbI C peaIbHON KU3HBIO.

[oToBsich K [OKNAAy WM BBICTYIUIEHHIO B paMKax HHTEPAKTUBHOU (HOPMBI
(Iuckyccus, KpyIblid CTOJN), MPU HEOOXOIMMOCTH CIeAyeT OOpaTUThCS 3a MOMOIIbIO K
IIPETIO/IaBaTEeNIo.

Memoouueckue yKazanusa K camocmoamenbHoil padome.

CamocTrosiTenibHass  pabora 0O0ydarolIerocs SBISIETCS. OCHOBHBIM — CPEICTBOM
OBNIJICHUA Yy4yeOHBIM MaTepHalioM BO BpeMs, CBOOOJHOE OT OO0s3aTeNIbHBIX Y4YEOHBIX
3aHaTui. CamocTtosiTenpHas paboTa 00y4arolerocs Hajl yCBOGHHEM y4eOHOro MaTepuaa
no y4eOHOHM AMCLUHUIIMHE MOXKET BBIMOJHATHCS B OMOIMOTEKE yHHBEPCUTETA, YUCOHBIX
KaOMHeTax, KOMIIBIOTEPHBIX KjaccaX, a Takke B JOMalIHUX ycioBusax. ConmepikaHue u
KOJIMYECTBO  CAMOCTOSITENIbHOW  paboThl  OOywaromierocs omnpezaensercss y4eOHOH
POrpaMMON JUCLMIUIMHBI, METOJUYECKUMHU MaTepUaiaMu, MPAKTUYECKUMU 3aIaHUSIMU U
yKa3aHUsIMU IpenogaBaTels.

Camocmosamenvnan padboma ¢ ayoumopHoe epems moxicem 6Ka04amy:

1) xoHcHeKTHpOoBaHUE (COCTABICHUE TE3UCOB) JICKIIUH;

2) BBINOJIHEHUE KOHTPOJIbHBIX padoT;

3) peuieHue 3aau;

4) paboTy cO CIPaBOYHOM U METOIMYECKOM IUTEPaTypOu;

5) paboTy ¢ HOpMAaTUBHBIMH NPABOBBIMU aKTaMU;

6) BBICTYIUIEHUS C JOKJIaJaMHU, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATHSIX;

7) 3amuMTy BBITOJHEHHBIX padoT;

8) yuacTue B ONEpPaTUBHOM (TEKYyILEM) ONPOCE IO OTAEIbHBIM TEMaM H3y4aeMOM
JUCUUTUINHBL

9) yuactue B coOeceqoBaHUSAX, IETOBBIX (POJEBBIX) UrPAX, JUCKYCCHUSAX, KPYIIIBIX
CTONaX, KOHPEPEeHLIHSIX;

10) yyactue B TECTUPOBAHUU U JP.

Camocmosamenvnan padboma 60 6HeayOUMOPHOE 8PeMA MOIHCEN COCIOANMb U3:

1) moBTOpEHMS JIEKLIMOHHOTO MaTepuaa;

2) TOATOTOBKHU K MPAKTHUYECKUM 3aHITHUSIM;

3) wu3ydeHwus ydeOHOU U HAYYHOU JTUTEPATYPHI;

4) wW3y4YeHUsT HOPMATHUBHBIX IMPABOBBIX akTOB (B T.4. B DIEKTPOHHBIX 0a3zax
JTAHHBIX );

5) peuieHus 3a7a4, U UHBIX MPAKTUYECKUX 3aJaHUN

6) TOArOTOBKM K TECTUPOBAHUIO U T.1.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSIM YCTHBIX JOKJIAJ0B (COOOIIEHNU);

8) MOATrOTOBKH JOKJIAJO0B IO 3a/IaHHUIO0 MPETOAABaTENs;

9) BBINOTHEHUSI KyPCOBBIX paldOT, MPEAYCMOTPEHHBIX YUEOHBIM ILJIAHOM;

10) Be1AesieHHst HauboJiee CIOKHBIX U MPOOJIEMHBIX BOIPOCOB MO U3Yy4aeMOil TeMe,
MOJTy4eHHE Pa3bsICHEHUH U PEKOMEHAIMI MO JTaHHBIM BOMPOCaM C MPENoAaBaTeIsiMyu Ha
KOHCYJIbTaLUSX.
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11) nmpoBeneHNsI CAaMOKOHTPOJISI IIyT€M OTBETOB HA BOMPOCHI TEKYIIErO KOHTPOJIS
3HAHUM, PEIICHUsS MPEJICTABICHHBIX B JaHHON mporpamMme 3a/iady, TECTOB, HAMHCAHUS
JIOKJIAJIOB TIO OTJEIBHBIM BOIIPOCAM U3y4aeMOU TEMBI.

Tekymuil KOHTPOJIb OCYHIECTBISIETCS B ()OpME YCTHBIX, TECTOBBIX OIPOCOB,
JTOKJIa/10B.

B ciyuae mpomnyckoB 3aHSATHN, HalIU4YWsS WUHAUBUYATbHOTO Tpaduka oOyuyeHHs U
JUIS 3aKPETUICHHUS] TMPAKTUYECKUX HABBIKOB CTYJAEHTaM MOTYT OBITh BBbIJIaHbl THIIOBBIE
WHIVMBUAYaJIbHbIC 3aJIaHUsl, KOTOpPbIE JOJDKHBI OBITh CJAaHBl B  YCTaHOBJICHHBIN
npenogaBaTesieM CpPOK.

13. OcoGeHHOCTH peanuM3anMu AUCHUIUVIMHBI JJIs1 HMHBAJWAOB W JHI C
OrPAHMYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSI

OOyyeHue 1O JAaHHOW IUCIUIUIMHE  WHBAJIWAOB M JIUI[ C OTPAaHUYCHHBIMU
BO3MOXHOCTAMM 3710poBbsi (nanee OB3) ocyiiecTBisieTcss NpenoaaBaTeieM C YYETOM
OCOOEHHOCTEH TICUXO(MU3UYECKOTO Pa3BUTHS, WHAWNBUAYAITbHBIX BO3MOXHOCTEH U
COCTOSIHUSI 3/IOPOBBSI TAKUX O0YUYarOIITUXCS.

JUIsl CTYI€HTOB C HapYyLIEHUSMH OMOPHO-ABUTaTeabHON pyHKIMU 1 ¢ OB3 no ciayxy
[peayCMaTpUBACTCS COIPOBOXKJICHUE JIEKIU T 151 MPAKTUYECKUX 3aHATUA
MYJBTUMEIUUHBIMUA CPEJICTBAMH, Pa3aTOYHBIM MATEPUATIOM.

st ctynentoB ¢ OB3 110 3peHuIo npeaycMaTpuBaeTcsl IPUMEHEHUE TEXHUYECKUX
CPEACTB YCWIEHHS OCTAaTOYHOTO 3pE€HHUsA, a TaKXKe IMPEayCMOTPEHAa BO3MOXKHOCTH
pa3paboTKH ayTuoMaTepuaioB.

[To nmanHOM nucuUIIMHE OOy4YeHHWE WHBAIMIOB M JUI[ C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMH 370POBbSI MOXET OCYIIECTBIATHCS Kak B aygUTOPUHM, TaK U C
UCII0JIb30BAHUEM AIIEKTPOHHOM UH(OPMAITMOHHO-00Pa30BaTENHLHOM Cpensl,
00pa30BaTeIbHOTO TTOpTaja M 3JICKTPOHHON MOYTHI.
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JIUCT JOTIOTHEHWA Y U3BMEHEHUN

paboueii MporpaMMbl TUCIUILIMHBI

Pabouas mporpamma JUCIHMIUIMHBI PACCMOTPEHA, 00CYKIEHA U OJI00OpEHA JUIS UCIOJHEHUS
B 2026-2027 yueOHOM roay Ha 3acenanuu kadeapbl, mpoTokoa No 9 ot «22» mast 20261,

BHeceHBI JIONMOJTHEHUSI M U3BMEHCHHUS B YACTHU aKTyaJIU3alliM JIMIICH3MOHHOTO
IPOrpaMMHOI0 00ecreYeHne, UCIOIL3YEMOE IIPU OCYIIECTBIEHNN 00pa30BaTEILHOTO
Ipolecca M0 JaHHON JUCHHUILIMHGI, @ TAK)KE COBPEMEHHBIX TPO(eCCHOHAILHBIX 0a3
JIAHHBIX U MHQOPMAIIMOHHEIX CIIPABOYHBIX CHCTEMAX, aKTyaJIM3aIlliH IIEPEUHsI OCHOBHOM U
JIONOJHUTEILHON YUEOHOHN JINTEPATYPHI, HEOOXOAUMOMU JUISI OCBOSCHUS JUCIUILINHEL.

PaGouast nmporpamMma JUCHMILIMHBI PACCMOTPEHA, OOCYXk/I€Ha U OA00pEHa AJIs UCIIOTHEHMS
B 202 -202  yueOHOM rojly Ha 3acelaHuu Kadeapbl, MPOTOKoJ Ne oT« »
202 r

BHecensl JOITOJIHCHUS M1 U3MCHCHUA

Pabouast mporpamma IMCHMILIMHBI paCCMOTPEHA, 00CY X AeHa U 0100peHa JIJIsl UICIIOJTHEHUS
B 202 -202  yyeOGHOM rogay Ha 3aceiaHuu kadeapbl, IpoToko No oT« »
202 r©

Brecennl JOITOJIHCHUS U U3BMCHCHUA

PaGouas mporpamma IUCIMIUIMHBI paCCMOTPEHa, 00CYX)AeHa 1 000peHa JIJIsl UCTIOTHEHUS
B 202 -202  ydeOHOM rojfy Ha 3acemaHuu Kadeapbl, MPOTOKOI Ne OT &« »
202 r©

Bruecensl JOITIOJIHCHUSA U1 U3MCHCHUA
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