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1. IlepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB O00Y4YeHUS] 1O AUCHUILIMHE,

COOTHECCHHBIX C IJIAHMPYEMBbIMHU

o0pa3oBaTeIbHON POrpaMMbl

pe3yibTATAMH  OCBOCHUS

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMbl OakanaBpuaTa 00yJaronuics
JTOJI’KEH OBJIAJIETh CIEAYIOIIMMU pe3yibTaTaMu 00y4YeHHUs 0 TUCIUILIHHE!

[lepeueHs mIaHUPYEMBIX

Konwr Pesynbratel ocBoenust OOIT
KOMIIETEHI[NHA (comeprkaHre KOMIIETEHITAN ) P3YIILTATOB 00Y4CHHUA 110
JHUCLUILINHE
OIIK-2 BJIQJICHUEM JOCTATOYHBIMHU IS 3HaTh:
poeCCUOHATILHOMN 1eATEIbHOCTH OCHOBHBIE TIPHEMBI Pa0OTHI C
HaBbIKaMU pa6OTLI C IMCPCOHAJIbHBIM IIEPCOHAIIbHBIM KOMHBIOTepOM;
KOMITHIOTEPOM VYMeTh:
(dbopMynupoBaTh U pelmiaTh 3aJa4u C
npuMmeHenneM OBM;
Baanern:
CoBpeMeHHBIMHU MTPOTpaMMaMHU —
Mathcad 14.
[1K-2 YMEHHEM MOJIETUPOBATh TEXHUYECKUE | 3HATH:

OOBEKTHI M TEXHOJIOTHYSCKHE TTPOIECCHI
C UCIOJIb30BAaHUEM CTaHIAPTHBIX
MaKETOB U CPEJICTB
ABTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS, TOTOBHOCTHIO
MIPOBOJIUTH SKCIIEPUMEHTHI 10
3a/IaHHBIM METOJMKaM ¢ 00pabOTKOM 1
aHaJIN30M PE3yJIbTATOB

MaTeMaTHYECKUE MOICIH
IPOLIECCOB, IPOTEKAIOIIUX B
TEXHOJIOTHIECKOM 000py/I0BaHHH,
JUI OITUMH3ALIMHA OCHOBHBIX
apaMeTpPOB MPOSKTHPYEMOTO
TEXHOJIOTUYECKOr0o 000py10BaHuUs, a
TaKXKe PACIIHPEHHS
TEXHOJIOTUYECKUX BO3MOKHOCTEH
JeCcTByIOIIEro 000pyA0BaHNUS;
Ymersn:

paccuMThiBaTh M HCCJIEI0BaTh
TEXHOJIOTHYECKOE  000pyIOBaHHE;
BBIMOJIHATh ~ MaTeMaTHYecKoe U

(dbuszmveckoe MOJIETTUPOBAHUE
TEXHOJIOTHYECKUX MPOIIECCOB,
HpOTeKaIOHH/IX B MalInHax nu
anmnaparax;

Baanern:

CoBpeMEHHBIMH METOJIAMH pacyera
IPOLIECCOB TEILIO- K MaccomepeHoca
B TCXHOJIOTUYCCKUX MalllMHAX U
000py/IOBaHUM.




2. MecTo IHCHMILIMHBI B CTPYKTYpe 06pa30BaTe/IbHOi porpaMmbI

Juctiumumaa  b1.B.JIB.02.02.09  «AnropurMuszanuss pacdeToB  TEXHOJIOIMUECKOIO
000pyI0BaHUA» OTHOCUTCS K BapUAaTUBHON YacTH yueOHOro IIaHa, IpopecCHOHAIbHBINA MOIYIIb
«TexHomornueckoe 00OpPYAOBaHHUE XUMHUYECKUX M HEYTEXMMUYECKUX TPOU3BOJACTBY U
n3ydaercs Ha 4 Kypce B 7 ceMecTpe.

B MerogmueckoM ImiaHe IUCHMIUIMHA OMMPAETCS Ha O3JIEMEHThl KOMIETEHIHUH,
chOpMHpOBaHHbIE TNPU M3YYEHUU JUCUMIUIMH: (U3MKa, MaTeMaTuKa, TEeXHHUYecKas
TEPMOJIMHAMHMKA U TEIJIOTEXHUKA, TEOPUsS MEXaHH3MOB M MAIMH, THJPABIMYECKUE MAIIHHBI,
IPOLIECCH] U annapaTbl XUMUYECKON TEXHOJIOTHH.

[TonydeHHble B TMpolecce M3yYeHHs AUCUUIUIMHBI «AJTOPUTMU3ALMUS  pPACUETOB
TEXHOJIOTUYECKOTr0 000pYyOBaHMSA» 3HAHMS, YMEHUS M HABBIKM MOTYT OBbITh MCIIOJb30BaHbI B
HAYYHO-HUCCIIEIOBATEIIbCKONH paboTe W MpH BBINOJHEHWHM PACUETHOM YacTH BBITYCKHOU
KBATH(UKAIIMOHHON PabOTHI.

3. O0beM TUCHUIIINHBI

Bcero,
aKaJeMHYCCKHX YacoB

Bun yuebHoit paboThl

Ounas popma 00ydeHus

OO0masi Tpy10eMKOCTh M CUHUILINHBI

6/216

(3a4ETHBIX SAMHUIY aKaJIEMUYECKHX YaCOB)

KonTakTHas padora ¢ npenogaBaresem: 100
3aHATHUS JIEKIIMOHHOTO THIIA 36
3aHATUS CEMUHAPCKOro TUIA, B T.4U. 54

CEeMUHAPBbI, TPAKTHYECKHIE 3aHATUS 18
nabopaTopHbie paboThI 36

KkypcoBoe npoektupoBanue (KP wmu KIT)

KCP 10

Jpyrue BUJIbl KOHTAaKTHOH paboThI

CamocrosiTesibHas padoTa 71
®opma Tekyuero kourpoas (Kp, pepepar, PI'P, acce) Kp
®opma npomexytouHoii arrecraumnu (KP, KII, 3auer, sx3amen) Jx3amen (45)

! Mecro mucrummmmb GyeT yauThIBaTHCS K 3anotHeHn: Tabmuis! 1 B [puioxkennn 1 (DOHI OIEHOYHBIX
CpEJICTB)




4. Conepxxkanue TUCUUILTHHBI

4.1. Pa3neabl JUCHUILINHELI H BUALI 3aHATHI
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1 | Beenenue. YpaBHeHHS B 2 2 4 11
YaCTHBIX  IPOU3BOJHBIX
BTOpPOTO MOPsIIKA:
OCHOBHBIE TIOHSTHS,
KJIaCCU(UKAIIUS.
2 OCHOBEI MeTO1a 6 4 6 15
KOHEUYHBIX pa3HOCTEH
3 Arnmnpokcumarius, 4 4 4 15
COTJIACOBAaHHOCTD
o ’ OIIK-2,
YCTOWYIHBOCTb, K-2
CXOIMMOCTh
4 | KoHe4yHO-pa3HOCTHAs 4 4 4 15
aTpPOKCUMAITUS
TPaHUYHBIX YCIOBUH
5 | KoHeyHO-pa3HOCTHBIC 20 4 18 15
METO/IbI PEIICHUS 3a]1a9
TUIEepOOTNIECKOrO,
apaboIUIECKOTO U
AIUTUNITUYECKOTO THUIIOB
NTOI'O 36 18 36 71




4.2. 3aHATHA JeKIHOHHOI'0 THUIIA

Ne HaumenoBaHue TeMbI O0beM, |MHHOBanMOHHAS
pasieia U KPaTKO€ COJEP)KAHNE 3aHATUSA aKaj. 4acsl bopma
JUCLUILIAHEI

1 Beeoenue. 2 Cnaiin-
Beenenue. VYpaBHeHHUS B YaCTHBIX IIpe3eHTaLMs,
IIPOU3BOJHBIX BTOPOrO IOPsIKa: OCHOBHBIE rpynmnoBas
MIOHATHS, KJaccuukanus. Metoapl IOUCKYCCHS.
OmnpeleeHuss TUNOB ypaBHeHUM. IIpumepsl
HEKOTOPBIX B@)KHBIX YPAaBHEHHH B YaCTHBIX
MIPOU3BOIHBIX 2-TO MOPSIKA.

2 OcHo6bl Memooa KOHeYHbIX PAZHOCHEI. 6 Cnaiia-

OcHOBBI  M€TOAA  KOHEYHBIX  PAa3HOCTEH. IIpE3EHTALNS,
CriocoOpl MOCTPOEHUS] KOHEYHO-Pa3HOCTHBIX rpynmnoBas
anmnpoKcuManui nepBou u BTOPOii IOUCKYCCHS.
IIPOM3BOJHBIX IIEPBOIO M BTOPOro MOpsaKa
TOYHOCTH, HA PABHOMEPHON U HEPAaBHOMEPHOMU
cetke. Pa3noxenue Qynkuum B psan Teitnopa,
MHTEepHOJAIMS QYHKIMU MOJIMHOMAaMU. MeToj
KOHTpPOJbHOro oobema. [Ipumepsl npuMeHeHus
METO/a KOHTPOJBHOIO 00beMa K BHYTPEHHUM
U TPaHUYHBIM Y3JlaM CETKHU, B JIEKapTOBBIX U
LWIMHIPUYECKUX KOOPANHATAX.

3 Annpokcumayus, CO2N1ACO6AHHOCHb, 4 Cnaiin-
ycmouuueocms, cxo0umocms IIpe3eHTalMs,
KoHneuHo-pa3HocTHas annpokcuManus rpynmnoBas
YPaBHEHUI B YaCTHBIX IPOU3BOIHBIX. ITUCKYCCHS.
[TorpemHocTs annpoKCUMAaIHH.

CornacoBaHHOCTb Pa3HOCTHBIX CXEM.

Y CTONYMBOCTB Pa3HOCTHBIX CXEM: MPUHIINII
MaKkCUMyMa, CIeKTpalbHbI MeTo Helimana.
[IpuMmeps! aHanM3a yCTOMYUBOCTH.

4 Koneuno-paznocmnasn annpoKcumMayus 4 Cnaiin-
2PAHUYHBIX YC06UTL Ipe3eHTalus
Koneuno-pa3HocTHas annpoKCUMaLHUs

IPAaHUYHBIX yCJIOBUU 1-ro, 2-ro u 3-ro pona.
[Ipobnembl  anmpokcUMalMM — HadajdbHbBIX
YCJIOBUM I TPEXCIOMHBIX CXEM.




Ne
pasznerna
JIUCIIUILINHEI

HanmenoBanue TeMbl
Y KpaTKOE COAEPKaHUE 3aHATHUS

O0newM,

aKaja. 9acChbl

MNuanoBanunonHas
dbopma

5

Koneuno-paznocmuvie memoovl peuienus
3a0au cunepoonuuecKozo, napadoIUYEcKo2o
U IIURMUYECKO20 MUNOE

OnnomepHOE ypaBHEHHE IE€peHoca.
Pa3zHOCTHBIE CXEMBI: SIBHBIM MpaBblid YroOJOK,
SIBHBIN JIEBBII YIOJIOK, sIBHasg cxema Oiiepa,
cxema Jlakca, OpHEHTHMPOBAHHBIM YTOJOK,
"KpecT", HESIBHBIA JIEBBIA YIOJIOK, HESBHBIN
IIpaBblil YTOJIOK; KOMOMHHMPOBaHHbBIE
anmnpoKCcUMalluy, HesBHasg cxeMa Oiliepa,
cxema Kpanka-Hukoncona, cxema Jlakca-
Benapodda, cxema Mak-Kopmaxa.

OnHomepHOE ypaBHEHUE
TEIUIONPOBOJHOCTH.  SIBHBIE  CXE€MBI IS
OJIHOMEPHOT'0 YPaBHEHHUS TEIJIONPOBOJHOCTH:
IIPOCTOM SIBHBIM MeTox, Meron Puyapncona,
METOJ Hwodopra-Opankena. HesiBHble
METOJIbl: TPOCTOM HESIBHBIA METOJ, METOJ
Kpanka-Hukoscona. O060061enHas
JIBYXCJIOWHAs  cXema | CBOMCTBA.
"Haunyumasa"  nByxcioiiHas  cxema  Jid
OJIHOMEPHOTO YPaBHEHHSI TETUIONPOBOIHOCTH.

YpaBuenusa Jlammmaca wu  Ilyaccona.
[Iaturoueunas cxema Pynre. [IeBarurouednas
cxema. /[naronanpHasi IATUTOUEYHAs CXeMa.
Mertonpl  MOCNENOBATENIBHOM  BEpXHEW U
HIWKHEW penakcanuu. biiounble uTepaloHHbIe
MeTonbl.  HesBHBII  METOJ  NEpPEMEHHBIX
HanpasineHuid. Merton [lucmena-Pakdopna.
[Ipumepsl pelieHus] SUTMOTHYECKUX 3a/1ad B
JEKAPTOBBIX U HUIUHAPUYECKUX KOOPAUHATAX.

€C

20

Cnanna-
Mpe3eHTalus,
rpynmnoBas
JTUCKYCCHSI.

4.3. 3aHATHS CEMUHAPCKOI0 THNA

4.3.1. CemuHapbl, IPAKTHYECKUE 3AHATHUSA

Ne
paszznena
JIUCLIUTUINHBI

HaunmenoBanue TeMbl
Y KpaTKOE COAEpKaHUE 3aHATHUS

aKala. 4acChbl

O0newm,

WNunoBannonHas
dopma

Beeoenue.
Onpenenenue
MopsIKa

THANIA YPABHEHUW BTOPOTO

2

Crnaiin-
TIpe3eHTAIHS




Ne

HaumeHnoBaHnmne TeMbl O0peMm, |HMHHoBanmoHHas
pasieia U KPaTKOE COJICPKAHUE 3aHITHUS aKaJ. 4yachbl dbopma
JACITUTLTUHBI
Beeoenue. 2

1 Onpejie/ieHMe THIIA YPAaBHEHWH BTOPOTO Craiin-
nopsijiKa MPE3CHTALIUS

2 OcCHOBBI METO/1a KOHEYHBIX PA3HOCTEH. 2 Crnaiin-
Brrunciienue neBoi, npaBor U LIEHTPAIbHOU Ipe3eHTalus
Pa3HOCTHOM MTPOU3BOJAHOM MEPBOTO MOPSIKA,

LIEHTPaJIbHOU IIPOU3BOIHOM BTOPOTO
nopsiKa.

3 Annpokcumarusi, CorjacoBaHHOCTb, 2 Cnaig-
YCTOHYUBOCTb, CXOJIUMOCTb. Mpe3eHTaLNs
[IpoBepka yCcTOMYMBOCTH KOHEYHO-

Pa3HOCTHOM CXEMBbI CIIEKTPaJIbHBIM METOJIOM.

4 KoHeyHo-pa3HoCTHAs anmpOKCUMAITUs 2 Cnaiin-
IPAHUYHBIX YCIOBHI. Mpe3eHTalNs
Anmnpokcumanys rpaHu4yHbIX ycinoBuil 1-ro,
2-ro u 3-To poaa u 3-ro poja.

5 KoHeuHo-pa3HOCTHBIC METOBI PEIICHHS 10 Craiin-
3aJ1a4 TUNepOOTMIECKOro, MapadoInIecKOro Mpe3eHTaLUs
Y 3JUTUIITUYECKOTO THUIIOB.

Pemenne ypaBHEeHUsT HECTallMOHAPHOU
OJIHOMEPHOM TETIONPOBOJHOCTH C
TPAaHUYHBIMU YCIOBUSMH TIEPBOTO POIa
SIBHBIM METOJIOM.
Pemenrne oqHOMEpPHOTO JIMHENHOTO
ypaBHEHUS IEPEHOCA.
4.3.2. JlabopaTopHble 3aHATHUS
No
HaumeHnoBanue Tembl O0neMm,
pasznena [Ipumeuanue
Y KPaTKOE COJICPKAHUE 3aHITHUS aKaJI. 4achl
JIACITUTLTUHBI
Beeoenue. 4

1 OmpeneneHne TUMa YpaBHEHHH BTOPOTO Jluckyceust
nopsiiKa

2 OCHOBBI METO/1a KOHEYHBIX PA3HOCTEM. 6 Jluckyccus

Pa3paboTka u oTnaaKa mporpammel,
peanu3yronen MeTol TPEXTOYEHHON
MPOTOHKH.

Brruncnenue yeObIIEBCKON U THIIHOEPTOBOI
HOPMBI Pa3HOCTH (PYHKIIUH.




Ne
HaunmMmenoBanue TeMbl O0neM,
paszaena [Ipumeuanue
U KPaTKOE COJICPKAHUE 3aHITHUS aKaJl. 4achl
JTUCIUTUTAHBI
Beeoenue. 4

1 OmpezneneHue Tuma YpaBHEHUM BTOPOro Jluckycens
opsiIKa

3 Pemienue ypaBHeHHS YMCTOTO 4 Jluckyccust
(KOHBEKTHUBHOTI'O IIEPEeHOCa) C
UCIOJIb30BaHUEM TpPEX MIA0JIOHOB: SBHBIN
JIEBBIN YT'OJIOK, SIBHBIN IIPABbIN YT OJIOK,

MPSIMOYTOJIbHUK.

4 Pemenue 3agaun HECTaAlMOHAPHOU 4 Jluckyccust
TEIUIONPOBOJHOCTH C TPAHUYHBIMU
YCIOBUSIMU TIEPBOTO POJa M0 MPOCTON SBHOM
cxeme. [IpoBepka yCTOMUMBOCTH CXEMBI IIPU
Fo=0,25,0,5u 0,6.

5 Pemenne ypaBHeHUs HECTAIMOHAPHOU 18 JIucKyccust
OJIHOMEPHOM TETIONPOBOTHOCTH C
TPaHUYHBIMU YCIOBHIMH 2-TO U 3-TO poja
HeBHBIMH MeTo aMu. [locTpoenue nosei
MIOTOKOB U TeMIIepaTyp, aHaJI13 B3aUMOCBSI3H
MEXTy HUMH.

4.4. CamocTosiTeJIbHAs padoTa 00y4aroIuXcst
No
asena [Tepeuens BOMPOCOB IS O6mnewm, dopma
P CaMOCTOSATENIbHOTO U3yYEHUS aKaj. 4yachl KOHTPOJIS
JUCITUTIIAHBI

1 MeTtop! onpeiesieHns TUlla ypaBHEHUH TpH 11 YcTHBIN onpoc
qrclie HE3aBUCUMBIX MIEPEMEHHBIX 0oJiee TBYX.

2 NHTErpo-nHTEpNOIALMOHHBIA METO. 15

3 CX0IMMOCTb pellIeHNs] HECTallMOHAPHBIX 15
3amad.

4 Pemenne cucreM TMHEHHBIX YpaBHEHUI 15
MeTtonoM ["aycca-3enens.

5 Pemrenue 3a1aun HecTallmoOHApHOU 15 Brinonnenue
OJTHOMEPHOM TEIMJIOMPOBOIHOCTH C KOHTPOJIbHOM
TPaHUYHBIMU yCIIOBUAMHU 1 10, 2 TO 1 3 TO poja paboTh
HESBHBIMH METOJIAMH.
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4.4.1. Tembl npe3eHTANUI ISl KOJUIEKTUBHOTO 00CY K1eHUsI

No Copepxanue ciaii-npeseHTanuu Borpocs! 11 KOJIEKTUBHOTO
o0cyXeHUSs, KOJIIEKTUBHOTO

pasaciia .
peiCHUA TEXHUYCCKOU 3a1a4n

NUCHUTIIIINHBI

1 BBenenune. VYpaBHEHMST B YaCTHBIX
MIPOU3BOTHBIX BTOPOTO Nopsi/IKa:
OCHOBHBIC MTOHATHUS, KJIaCCU(PUKAIIHSI.

Maremarnyeckas
KJaccuukanus ypaBHEHUI
BTOpOoro nopsgka. KoppektHo
IIOCTaBJICHHBIE 3ana4u. [Ipumepsl
IIPUMEHEHHS YPaBHEHUI BTOPOTO
HopsiJKa K pELICHUIO
ITPAKTUYECKUX 3a1ay.

2 OCHOBBI METO/Ia KOHEYHBIX pasHOCTeH | Bugbpl  HOpM  morpemrHocrteit
cuera. YeOpIméBckas u
CpeHEeKBaIpaTUYHas HOpMa.
[lpsample  © UTEpAIlMOHHbBIC
QITOPUTMBI ~ PELICHUS  CHUCTEM
JMHEHHBIX anredpanyuecKux
YPaBHEHUH: METOJ HCKIIIOYEHUS
(T"aycca), METOJ MIPOTOHKH
(Tomaca).

3 Annpokcumanus, CoriaCOBaHHOCTb, IToHsTHE O CUIBHOI U cl1a00H
YCTOWYUBOCTH, CXOAUMOCTD HeycTonunBocTU. [Ipumepsl
MPOSIBIICHUS] HEYCTOMYMBOCTH.
YucneHHas gucCUNamus 1
JIACTIEPCHUSL.

4 Kone4no-pasHocTHas annpokcumanuss | [IpobiemMbl anmpoKCHMAaIuu
I'PaHUYHBIX YCIOBUMI Ha4yaJbHbBIX YCIOBUH IS
TpexcnoitHbIX cxeM. [loBbleHne
TOYHOCTH alpPOKCUMALUN
HaYaJIbHBIX YCIOBUMN.

5 KoHeuHo-pa3HOCTHBIE METOABI AnnpokcuMalMoHHasi  BA3KOCTb.
penieHus 3a1a4y TurnepooInIecKoro, Huccunanus, JUCTiepCus,
MapaboINYECcKOr0 U AIUTUIITHIECKOTO muddy3us YUCICHHBIX PEHICHHH.
TUIIOB Hessizkoe ypaBHenue broprepca.
[lonsiTHe O YeThIpex Ciy4asx
MMOCTAaHOBKH KPAEBBIX YCIOBUH.
Pa3HocTHBIE METONBI penieHus
HEBSI3KOr0 ypaBHeHUsl broprepca:
METObI Jlakca, Jlakca-
Bennpodda, Mak-Kopmaka,
HESBHBIE METOJIBI.

4.5. KonrpoabHas padora

KoHTposbHast paboTa COCTOHT U3 CIIEIYIOMINX Pa3IeiioB:

1) Ananu3 3amaum, pa3paboTka MaTeMaTHuecKoi Moienu. PopMyITHMpOBKa TPAaHUYHBIX U
HaYaJIbHBIX YCIOBUM.

2) Be10op miaroB ceTkw.



3) Pazpaborka u oTaKa MPOTPaMMBI JUTS pacdeTa MoJjisl TEMIIEPATyp U TEIUIOBBIX TTOTOKOB
B OJJHOMEpHOM 3aaaue. [IpoBepka YNCIEHHOM CXOIUMOCTH CXEMBI.

4) AHau3 NOJTYYSHHBIX pe3ynbTaToB. CONOCTABICHUS XapaKTepOB HU3MECHEHHS TOJICH
TEMIIEPATYP U TEILIOBBIX IIOTOKOB. PacueT MHTErpaabHbIX MOKAa3aTeNIeH: HAKOIUIEHHOM
BHYTPEHHEHN HEPIUH, CPEIHEN TEMIIEpaTyphI.

5) CocraBiieHue pacyeTHO-TOSICHUTEIbHOM 3aITHUCKH.

PacuetHo-nosicuuTenbHas 3anucka coaepxkut 15-20 ctpanuil Texcta pazmepom 13-14 nt. ¢
HMHTEpBaJoM 1,5.

IIpumepHBIe TEMBI KOHTPOJIbHBIX PadoT:

Bap. 1. B tpy6ke nnunoii L = 0,01 M, 3aroTHEHHOW pacTBOPOM € HAYaIbHOW KOHIIEHTpaIuen
C(x,00=Co=10 K/, MIPOMCXOIUT MOJIEKYJISIPHBINA MEPEHOC BEIIECTBA C KOG HUIIMECHTOM
b dysun D = 10°° M/c, onmchBaeMBIi 0OXHOMEPHEIM ypaBHeHHEeM i dy3un. KoHuenTpars
BelleCTBa Ha KOHIAX TPYOKHU MOAepKUBaETCs paBHOI Hym0. [TocTpoiiTe KOHEYHO-Pa3HOCTHBII
aHaJyor ypaBHeHus 1 (dy3ur Ha OCHOBE IPOCTOH HESABHOM cXeMbl. Mcronb3ys paBHOMEpHYIO
CETKY, paccuuTaiiTe HeCTallMOHAPHOE MOJIe KOHIICHTPAIIHA.

Bap. 2. [IporpeB TOHKOI TUTACTHHBI B ITOTIEPEYHOM HAIPABJICHUH OMHCHIBACTCS OJTHOMEPHBIM
ypaBHEHHUEM TEIUIONPOBOJAHOCTH. MaTepua MIacCTHHBI — YIJIEPOJUCTAasl CTallb, €€ HadallbHas
temneparypa To = 293 K. Ha o0enx nmoBepXHOCTSIX 3aJjaHbl TEIUIOBBIE TIOTOKU, OOpallleHHbIE
BHyTpb crenku (0, t) = q(L, t) = 10 Br/m%. Tommmsa mactuss: L = 5 Mm. TlocTpoiite KOHEUHO-
Pa3HOCTHBIN aHAJIOT YPABHEHUS TEIUIONPOBOJHOCTH Ha OCHOBE MPOCTOM HESIBHOM CXEMBI.
Hcnonb3yst paBHOMEPHYIO CETKY, paCCUMTalTe HECTAIMOHAPHOE T0JIe TEMIIEPaTyp.

Bap. 3. [Iporecc nepeHoca BemecTBa, HAXOISAMIET0Cs B PACTBOPECHHOM BH/JIE B TOPUCTOM
iactTuHe (mopuctocTh € = 0,3), onuChIBaeTCs OTHOMEPHBIM YpaBHeHHEM Tuddy3umu,
koddument nupdysuu D = 10° m%/c. Tomumna miactuusr L = 100 MM, HayasbHas
KOHIIGHTpAIHs pacTBopa B opax Co= 1 kr/m°. Ha rpaHMIIax MIACTHHBI MOIEP/KHBAIOTCS
IOCTOSIHHBIE BO BpeMeru motoku Bemectsa (0, t) = 0,01 kr/(c M%), q(L, t) = 0,05 kr/(c M),
HanpaBlieHHbIe HapyXKy. [locTpoliTe KOHEUHO-Pa3HOCTHBIN aHAJIOT ypaBHEHUS AUPPy3UN HA
ocHoBe cxeMbl Kpanka-Hukoscona. Mcnonb3yst paBHOMEPHYIO CETKY, pacCUUTanTe
HECTAIMOHAPHOE IT0JIE KOHIIEHTPAIHA.

Bap. 4. Ilpouecc oxJy1ax/1eHHs CTEPHKHsI OMHUCHIBAETCS OJJHOMEPHBIM ypaBHEHUEM
terutonpoBogHocTH. [{mmHa crepxkHs L = 200 MM, ero HavanbHast Temmeparypa 593 K,
TeMIepaTypbl XJIaJareHTOB Ha JIEBOM M IIPAaBOM ero Topiax paBHbl coorBeTcTBeHHO T(0, t) = 293
K, T(L, t) = 393 K, k03 pHIIHCHTBI TEIUIOOTIA4H OT TOPIIOB CTEPKHS MOXKHO MPUHSIThH
O6eckoHeuHo OobIMMHU. Matepuan cTepKHs — JerupoBaHHas cTaib. [locTpoiiTe KOHEeUHO-
Pa3HOCTHBIN aHAJIOT YpaBHEHHsI TETUIONPOBOAHOCTH Ha OCHOBE cxembl Kpanka-Hukosncona.
Hcnonb3ys paBHOMEPHYIO CETKY, pacCCUMTalTe HECTAllMOHAPHOE T0JIe TEMIIEpaTyp.

Bap. 5. [Iporecc nepeHoca BemecTBa, HAXOIAMIETOCS B paCTBOPE B KAITMILISPAX MOPUCTOM
IUTACTHHBI (MOpUCTOCTh € = 0,4), OMMUCHIBAETCS OAHOMEPHBIM ypaBHEHUEM U Dy3HH,
kodpuuuent quddyszun D = 10 M¥/c. Tommmua mmactuust L = 200 MM, HaganbHas
KOHIIEHTpauus pactBopa B mopax Cp =5 kr/v°. Ha TPaHUIAX TUIACTUHBI N3BECTHBI
koo(duIHEHTH MaccooTRaun — creBa P = 5-107 m/c, crpasa P2 = 0,5-107 m/c, u
KOHIIEHTPAIIUU OMBIBaromier xxuakoctu Cq = 0,5 Kr/M3; C,=0,1 KT/M. [TocTpotiTe KOHEUHO-
pa3sHOCTHBIN aHanor ypaBHeHus Auddy3uu Ha ocHoBe ABHOM cxembl BBLIII. Mcnonb3ys
PaBHOMEPHYIO CETKY, pACCUATANTE HECTAITMOHAPHOE ITOJIE KOHIIEHTPAIHIA.
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5. Ilepeyensn y4eOHO-MeTOAN41eCKOro o0ecneuyeHust NJIA
CAMOCTOSATEIbHOM PadoThl 00YYAOIIUXCS 10 JUCHUIIIIMHE

Metoanueckue yKkazaHus sl 00y4JaromuXcsi 10 OPTaHU3aIKi CaMOCTOSITEIBHON paOoThI
[0 JUCIMIUIMHE, BKIIOYAs TIEPEYCeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYILIETro
KOHTPOJISL 10 JUCHUIUIMHE U TpeOOBaHMS K WX BBIMOJHEHUIO pa3MEIICHBl B AJIEKTPOHHOMN
nH(}OpMaIMOHHO-00pa30BaATEIHHOM cpene CIIOI'TU(TY) Ha caiTe Menua:
http://media.technolog.edu.ru

6. doH OLEHOYHBIX CPEACTB /JIA TNPOBeJeHHS] TNPOMEKYTOYHOI
aTTecTAluH

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYalOLUIMMCS MEPOIPUITUH TEKYLIEro KOHTPOJI
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTH) MOPOTOBBIH YPOBEHb («yIOBIETBOPUTEIILHO») OCBOCHMS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIHH.

Pe3ynbrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) MOPOTrOBBIN YPOBEHb OCBOECHUSI KOMIIETEHIIMM HAa JAaHHOM
JTarme.

IIpomerxyTouHas arrecTanus Mo JUCUMIUIMHE IpoBoauTcs B (opme sk3ameHa. K crnaue
9K3aMeHa JIOMYCKAIOTCS CTYACHTHI, BBITOJHUBIINE BCE (DOPMBI TEKYIIETO KOHTPOJIS.

IIpu cnade sk3aMeHa CTYAEHT IMOJydYaeT [Ba BOIIPOCAa U3 IEpPEUHs BOIIPOCOB, BpeMs
MOJTOTOBKU CTYJ€HTa K YCTHOMY OTBETY — 10 45 MUH.

@DOHJ1 OLIEHOYHBIX CPEJCTB MO AUCHUILIMHE TpeacTasiieH B [Ipunoxxenun Ne 1
[Tpumep conepxaTeabHON YaCTH YK3aMEHALIMOHHOTO OuileTa:

1. 3anucare ypaBHenue IlyaccoHa B aekapToBbIX KoopauHaTaX. OObsICHUTD PU3NYECKUIT
CMBICJI BCEX CIIaraeéMbIX.

2. ChopmynupoBath TeopeMy Jlakca 00 SKBHUBaJIEHTHOCTH (HEOOXOJUMOE U JOCTATOYHOE
YCJIIOBHE CXOIUMOCTH PAa3HOCTHOH CXEMBI).
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/. IlepeyeHb OCHOBHO W [ONOJIHUTEJbHON Y4YeOHOH JHTEpPaATYpBbI,
HE00X0AMMOM /151 0CBOCHUS AMCUMILIMHBI

a) OCHOBHAs JIUTEpaTypa:

1.

I'onpuesa, JI. B. MatemaTndyeckoe MOIEIUPOBAHUE XUMUKO-TEXHOJIOTHYECKHUX IIPOLIECCOB.
bazoBslii Kypce : yaeOHOe mocoOue /1t 3a09HOM (HOpPMBI 00yUEHHUS HANIPABICHUS
noarotoBku "Mupopmaruka u BeraucnutensHas texuuka' / JI. B. ['onbuesa, A. B.
Koznos, A. H. ITonocun ; CITIOI' TU(TY). Kad. cuctem aBTomMaTu3up. TPOSKTUPOBAHUS U
ymp. DnekTpoH. TekctoBble qan. CII6. : [6. n.], 2012. 85 c.

Honrononos, /1. B. MeTos! pemieHus: CUCTEM JIMHEHHBIX alreOpanvyecKux YpaBHCHUH :
Yuebnoe mocobue / /1. B. Jlonromonos ; CIIOI' TU(TY). Kad. mpuxi. marematuku. CIIO. :
[6.u.],2012. 33 c.

0) JOMOJIHUTE/IbLHAS JINTepaTypa:

3.

Cogeros, b. SI. MogenupoBanue cucrem. [IpakTukym : yaeOHOE TTocoOue st GaKalaBpoB:
yuebHoe mocodue s By30B 110 HanpaBieHusM "MHbopMaTuka U BEIYUCIUTEIbHAS
texuuka" u "Unpopmanmnonnsie cuctemsl" / b. S1. Cosetos, C. A. SIkosnes ; C.-Ilerep0.
roc. 3NIEeKTPOTEXH. YH-T. 4-e u3f., nepepad. u gom. - M. : FOpaiit, 2012. 295 c.

Kupees, B. 1. YucneHnHsie MeTOIbI B IpUMEpaX U 3a7adax: Y4eOHoe mocodue At BTy30B/
B. 1. Kupees, A. B. [TanTtenees; M.: Boicias mkosna, 2008. - 480 c.

Cpouko, B. A. Yucnennsie metosl. Kype neknuii : YuebHoe mocodue i By30B 110 CIell.
010200 "TIpukiannas marematrka 1 nHGopmaTuka" u o HampasieHuro 510200
"ITpuknannas matemaruka u uapopmaruka" / B. A. Cpouko. CII6.; M.; KpacHonap: Jlans,
2010. - 202 c.

B) BCIIOMOTaTe/IbHAsI JIUTEpaTypa:

6.

AoGues, P.111. BeruncnurtenbHas ruipoanHaMuka u termmmomaccooomen / P11, AGues; CIIO:
HUUM Xumuu CIIOIY, 2002. — 576 c.

8. Ilepeyenr pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM
cetu «MMHTEpHET», HEOOXOAMMBIX /IJIsl OCBOCHM S AU CIIUIIIUHBI

1. yueOHsIii IUIaH, PII/L u y4eOHO-MEeTOIUNUECKre MaTepUabl:
http://media.technolog.edu.ru

2. Caiir @enepanbHOM CIyKObl MO HMHTEJIEKTYalbHOH COOCTBEHHOCTH
(PocnarenT): WNudopmannoHHO-TTIOMCKOBast cucrema -
http://www1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform
retrieval_system/

3. CrpoutenbHbiii ioptan BecbbeToH - Bce 0 CTpOUTENBCTBE U MPOU3BOJICTBE
CTPOUTEJBHBIX MaTepHasoB. - http://www.allbeton.ru/

ANIEKTPOHHO-ONOITMOTEYHBIE CHCTEMBI:
«ONeKTpOHHBIH YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;
«JIanb» https://e.lanbook.com/books/.
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9. Metoauyeckue YyKa3aHusi Il OOYy4YalOIIMXCSl 1O OCBOEHHUIO
AUCHUNIMHBI

Bce Buapl 3aHATHI 1O JUCHUIUIMHE «AJNTOPUTMU3ALMUS PACUETOB TEXHOJIOTMYECKOTO
000pyI0BaHU» IPOBOJISATCS B COOTBETCTBUHU ¢ TpeOoBaHusaMu cieayromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansTuii. JIJabopatopHbie 3aHATHSI.
OO6ume TpeGoBaHUA K OPraHU3alMK U IIPOBEACHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3anstuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/B. Bunbel yueOHbix 3ansatuil. CeMuHapbsl U
npakTudyeckue 3aHaTus. Ooue TpedoBaHUs K OpraHu3aluy U IPOBEACHHUIO.

CTII CIIGI'TH 048-2009. KC YKBJ. Bunbl yueOHbIX 3aHsATHH. CamocTOSTENbHAS
laHupyemas pabora ctyaeHToB. O0mue TpeboBaHMs K OpraHu3aluy U IPOBEICHUIO.

CTII CITI6I'TU 016-2015. KC YKB/I. ITopsiiok mpoBeieHUst 32a4€TOB U 3K3aMEHOB.

[InanupoBaHue BpeMeHHU, HEOOXOJMMOIO Ha H3yY€HHUE JAHHOW AMCLUIUIMHBI, JIy4llle
BCEr0 OCYILECTBIISITH HAa BECH CEMECTp, IIpelycMaTpuBas MpPU 3TOM DPETYJSPHOE MOBTOPEHUE
IpoiiIeHHOr0 MaTepuaa.

OCHOBHBIMH YCIIOBHSIMHM IPaBUJIBHOM OpraHu3aluy ydueOHOro Impoiiecca Juisl CTYAE€HTOB
SBIISICTCS:

IJIAHOBOCTh B OpPraHU3aluu yueOHOU padoThl;

Cepbe3HOE OTHOILICHHUE K U3YUYEHHUIO MaTepuana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHATHS CTyIEHT JNOJDKEH NPUXOAUTh, UMesl Oarak 3HaHUM W BOIIPOCOB IO yXKe
U3Y4YEHHOMY MaTepuaiy.

10. Ilepeyenb HHMPOPMANMOHHBIX TEXHOJIOTHH, HMCIOJb3yeMbIX MPH
OCyILIeCTBJIEHUH 00Pa30BaTeIbHOI0 NMPoLecca Mo JUCHUIINHE

10.1. HudpopmManuOHHBIE TEXHOJIOTHH

B yuebHOM mpomecce MO MAaHHOW JUCHMIIIMHE IPEIyCMOTPEHO HCIOIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHUE JIEKIUN C UCIIOJIb30BAHUEM CIalA-NIPEe3eHTAlUN;

yueOHbIe BUJieOMaTepHaIbl:

B3alMOJIEIICTBHE ¢ 00YYaIOIUMHUCS TOCPEACTBOM JIEKTPOHHOMN MOYTHI.

10.2. IIporpammHoe obecrieueHune

Microsoft Office (Microsoft Excel);
[Maker npukaaubix mporpamm MathCad 14.

10.3. HudopmanuoHHbIE CIPABOYHbIE CHCTEMBbI

1. CopaBouyHo-uH(OpMAIIMOHHAsE CHUCTEMa IOWCKAa HOPMATHUBHBIX  JOKYMEHTOB
http://gostrf.com/
2. CrpoutenbHble HOpMbI 1 ipaBuia - CHUILP®. - http://caun.pd/snip/
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11.MaTepuaJibHO-TEXHUYECKASA 0a3a, HeoOXoauMas I
OCYIIIeCTBJIEHUS 00Pa30BaTEJbHOI0 MPOLECCA MO AMCIUIINHE

Jns BeneHWs JIEKUUMOHHBIX U IPAKTHUYECKUX 3aHATHH HCIOJIB3YETCS ayIUTOpHS,
000pyI0BaHHAas CPEeICTBAMH OPITEXHHUKH, Ha 15 MocagoYHbIX MeECT.

Jnsa  npoBeneHus IPaKTUYECKMX 3aHATHM  HCIOJIB3YETCS  KOMIIBIOTEPHBIM  KJjacc,
000pyIOBaHHBIN NIEPCOHANIBHBIMU KOMIIBIOTEPAMH, 00bETUHEHHBIMU B CETb.

12.0co0eHHOCTH OCBOEHHMS MHCHUILUIMHBI HWHBAJIMAAMH M JIMIAMH C
OrpaHUYE€HHBIMH BO3MOKHOCTAMM 310POBbS

JIns WHBAIMIOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH y4COHBIE IPOIIECC

OCYILIECTBIIICTCSI B COOTBETCTBHM C [losiokeHHMeM 00 opraHu3amuy y4eOHOro Mporecca s

00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yTBEPXACHHBIM pekTopoM 28.08.2014r.
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[Tpunoxenne Ne 1

K pabodeii mporpamMme TUCIIATILTHHBI

(I)OHI[ OICHOYHBIX CPEACTB AJIs IPOBCACHUA HpOMe)I(yTOqHOﬁ
arrecralu 1o I1MCIIuIlJIMHE «AJIFOpI/ITMI/I3aIlI/IH pacueTroB
TEXHOJIOTM4YeCKOro 000py10BaAHM D)

1. IlepevyeHb KOMNETEHI U ¥ 3TANIOB UX ()OPMUPOBAHUS.

KoMmnerenuun
HNupexce ®opmyaTHpPOBKA’ Jran
dhopmuposanus’
OIIK-2 BJIajJleHHe JOCTaTOUYHBIMU /IS MPO(ecCHOHAIBHON [IpomexxyTouHbII
JEATEIIBHOCTY HABBIKAMH Pa0OTHI C NEPCOHAIBHBIM
KOMIIbIOTEPOM
[1K-2 yMeHHe MOJ1eJINPOBAaTh TeXHUYeCKHe 00beKThI 1 [IpomexyTouHbIii

TeXHOJIOTHYeCKHUe NMPoLecchl ¢ HCNOIb30BaHHEM
CTaH/IAPTHBIX MAKETOB U CPEJICTB AaBTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHMSI, TOTOBHOCTBHIO MPOBOUTH SKCIIEPUMEHTHI

IO 33/IaHHBIM METOAUKaM ¢ 00paboTKOI 1 aHATH30M
pE3yJIbTaTOB

2. lloka3zaTeld M KPUTEPUU OLEHUBAHUS KOMIETEHIMA HA Pa3JMYHBIX 3TANax HX
(popMupoOBaHUs, IKAJA OLlEHUBAHUS

Ilokazarenu
OILIEHKH 5
Kpurepuit | Kommere
pe3yJIbTaToB [Inanupyemblie pe3ynbTaThl
OLICHUBaHUS HIIU
OCBOEHHUA
MUCLIATIIUHEI
. . TIK-2
3HaeT BaXHEHIIINE BUIbI YpaBHEHUN BTOPOTO
HOpSAKA.
e N [IpaBunbHBIE
YMeeT npuMeHsITh YPaBHEHHS! YPABHEHHUI BTOPOTO
OcBocnne HopsiIKa I OMMCAaHUA IIPOLIECCOB TEIIO- U OTBCTLI Ha
pazzena Ne 1 p p BOITPOCHI Ne
MaccornepeHoca. 1.7
Bnaneer merogamu ornpeneneHus TUIIOB
YpPaBHEHUU.
3HaeT OCHOBBI METO/1a KOHEYHBIX Pa3HOCTEM. ToaBHIbHbLC TIK-2
YMeeT npou3BOIUTH pacuyeT HaJAEKHOCTH ITPOCTHIX P
OcBoenue OTBETHI Ha
CHUCTEM M CUCTEM C PE3ECPBHUPOBAHUEM.
pazznena Ne 2 BONPOCHI Ne
Brnageetr MmeToiaMmu KOHTPOJIBHOTO 00beEMaA H 8-28
pasnoxkeHust GyHKIMH B psn Teinopa.

2 o
SKMPHBIM HIPU(TOM BBIJEJICHA Ta YacTh KOMIIETEHIIMH, KOTOpas (OPMHUPYETCS B XOJAe HW3YUCHHUs IaHHOU

JMCIUTUTHHBI (€CITH KOMITCTEHITHSI OCBANBAETCS MMOJTHOCTHIO, TO (PParMeHTHI)
% 31an opMHUpOBaHHS KOMIETEHIMH BhIGHpaercss mo m.2 PIIJI u yuebHOMY riaHy (HAadaibHBI — €CIH HET
MPEMECTBYIOMNX IUCIHIIINH, HTOTOBBIH — €CIM HEeT TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
(opmupyercst B xone npaktuky uim [ MMA), IpoMeXyTOUYHBIH - Bce IpyTrHe.)
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3HaeT MeTO/Ibl IPOBEPKU YCTOMYMBOCTH [1K-2
[IpaBuibHBIE
Pa3HOCTHBIX CXEM.
o OTBETHI HA
OcBoenue YMeeT npoBepATh YCTONYMBOCTh Pa3HOCTHBIX
BOIPOCHI Ne
pasznena Ne 3 | cxewm. 2938
Bnageer npuHUMIIOM MaKCUMyMa U CIEKTPaIbHBIM
meTonoM Heilimana.
OcBoenue [TpaBunbubie | [1K-2
pasgena Ne 4 | YMeer oCcyIIecTBIATh KOHEUHO-PA3HOCTHYIO OTBETHI Ha
ANIIPOKCUMALIAIO TPAHUYHBIX YCIOBUM. BOIIPOCHI Ne
11-14
OcBoenue [TpaBunbubie | [1K-2
Brnaneer KOHEUHO-Pa3HOCTHBIMHM METOIaMU
pasznena Ne 5 OTBETHI Ha
peleHus 3a/1a4 runepOoJIndecKoro,
BOIIPOCHI Ne
napaboIMYECcKOro M SJUTUITHYECKOTO THIIOB. 40-65
IIpaBunbpHbIE
orBetl Ha | OIIK-2
BOIIPOCHI Ne
BAIIOIHCHIE Bnanenue MeTo1aMu OLIEHKH TEXHOJOTUYECKUX 66-68
. IIPOLIECCOB CTPOUTENBHOIO IIPOU3BOJICTBA HA
KYpCOBOI . . Cootect-
OCHOBE aHaJln3a PEeIICHUN ypaBHEHUH B YaCTHBIX
paboThI CTBYIOLIME
IIPOU3BO/IHBIX BTOPOTO MOPSIKA
pazzenbl
HOSICHUTEIIbH
OH 3aIMCKHU

[Ikana ouenuBanus coorBercTByeT CTO CIIOI TU(TYVY):

o JUCHUINIMHE MPOMCKYTOYHAA aTTCCTAlWsA INPOBOAUTCA B (bopMe OK3aMC€Ha, MIIKalia

OLIEHUBAHUA — OaJUILHAS.

3. TunoBbIe KOHTPOJIbLHbIE 321aHNUA /15l MPOBEJAeHUs MPOMEKYTOUHON aTTeCTAINH.
a) Bompocel A5 OLEHKHM 3HAHMI, YMEHHl M HABBIKOB, COPMHMPOBAHHBIX Y

cTryaeHTa mo komnerenuuu MMK-2:

1.

3anucare ypaBHeHHe Jlaruiaca B JekapToBbIX KoopanHaTax. OOBACHUTH (QU3NYECKUIl
CMBICJI BCEX CIIAra€MbIX.

3anucare ypaBHeHue IlyaccoHa B aekapTOBbIX KoopauHaTtax. OOBSICHUTH (PU3NUECKUI
CMBICJI BCEX CIIAra€MbIX.

3anucarh ypaBHEHHE HECTAIlMOHAPHOMN TEIIONPOBOAHOCTH B JEKAPTOBBIX KOOPAMHATAX.
OOBsACHUTD (PU3NYECKUIA CMBICI BCEX CIIaraeMblX.

3anucaTh ypaBHEHHE HecTalMoHapHOW 1uddy3un B [IEKapTOBBIX KOOpAMHATAX.
OOBsACHUTD (PU3NYECKUIA CMBICIT BCEX CJIaraeMbIX.

3anucate  ypaBHeHue Dypoe-Kupxroda (HecranmonapHoit
KOHBEKTHBHOM  TEIJIONIPOBOJHOCTH) B  JEKapTOBBIX  KOOpAMHATAaX.
(bu3nyecKuil CMBICI BCEX ClIaraeéMbIX.

3anucaTh OJHOMEPHOE BOJHOBOE YPAaBHEHHME BTOPOTO IOpsJKAa B JIEKAPTOBBIX
koopauHatax. OOBSCHUTH (PUINUYECKHUI CMBICI BCEX CIIaraeMbIX.

3anucarb ypaBHeHue broprepca ¢ nu¢¢y3noHHBIM YIEHOM B JEKapTOBBIX KOOPMHATAX.
OOBsICHUTD (PU3HUECKUI CMBICIT BCEX CIaraeMbIX.

CdopmynupoBats nonsrue 3aaaun Kommu. [IpuBectu npumep.

MOJIEKYJSIPHOH  H
OOBSICHUTD
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10.
11.

12.

13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.

41.

42.

43.

44,

CdopmynupoBath nmoHaTue KpaeBoii 3agauu. [IpuBectu npumep.

CdopmynupoBaTh MOHATHE HECTAIIMOHAPHOW KpaeBoit 3aaaun. [IpuBectu npumep.

Uro Takoe rpaHUyYHbIE YCIOBHUA NepBoro poxaa? IlpuBecTu nmpumep MOCTaHOBKU NEPBOM
KpaeBOH 3a/1auu.

Uro Takoe rpaHuYHbIE yciaoBHs BTOoporo poaa? IlpuBecTu mpuMep NOCTaHOBKU BTOPOI
KpaeBOH 3a/1auu.

Urto Takoe rpaHUYHbIE YCIOBUA TpeThero poja? IlpuBectu npuMep MOCTAHOBKU TPETHEM
KpaeBOH 3a/1auH.

Uro Takoe rpaHuuyHble ycinoBUs 4deTrBepToro poja? IlpuBectn mnpumep HOCTaHOBKU
COOTBETCTBYIOIIEH KpaeBOM 3a1auH.

3amucarh  TPEXJAMArOHAIBHYIO MATPHUIly CHCTEMBI JMHEMHBIX  anreOpamyecKux
ypaBHeHu. Kakum MeTonoM 3(hPeKkTUBHEH BCEro pemnarh TaKyr CUCTEMY?

[TosicHuTh cyTh MeTO/1a IPOrOHKH. [lJ1 Yero oHa UCNOIb3yeTcs?

CdopmynnpoBaTh NOHATHE HEBSA3KH. [IpuBeCTH npumepsl.

CdopmynupoBaTh TOHATHE METPUKH.

CdopmynupoBaTh noHaTue HopMbl. [IpuBectu mpuMepsi.

Jatb onpenenenne 4eObIIEBCKONW HOPMBI JIsl KOHEYHOMEPHBIX IPOCTPAHCTB.

Jatb onpenenenue ruiibOepTOBOM HOPMBI 1711 KOHEUHOMEPHBIX TPOCTPAHCTB.

UYro Takoe cXo0IUMOCTb B cpeiHEM?

Yrto Takoe paBHOMEPHASI CXOAUMOCTb?

CMbICI MOHATHS "NOTPEIIHOCTD alPOKCUMALUU".

[lepeunciuTh METOBI TOCTPOCHUSI KOHEUHO-PA3HOCTHBIX CXEM.

[Tosicauth CyThb MeTOJAa NOCTPOEHUS KOHEYHO-PA3HOCTHBIX CXEM C IOMOILBIO
paznoxkeHus B psaj Teinopa.

[TosicHUTH CyTh METO/1a KOHTPOJIBHOTO 00BEMa.

[TosiICHUTB CYTh MHTETPO-UHTEPIOIALUOHHOTO METOIA.

JaTp onpeneneHne CXOQUMOCTH Pa3HOCTHBIX CXEM.

ChopmynupoBats Teopemy Jlakca 00 SKBHBaJIEHTHOCTH (HEOOXOIMMOE M JIOCTATOYHOE
YCIIOBHE CXO/IMMOCTH PAa3HOCTHOM CXEMBI).

CdopmynupoBaTh MOHATHE COTJIACOBAHHOCTH Pa3HOCTHOM CXEMBI.

ChopmynupoBaTh NOHATHE YCTONUNBOCTH PA3HOCTHOM CXEMBI.

N300pa3uth KOHLENTYaJbHYIO CBSI3b MEXIY COINIACOBAHHOCTBIO, YCTOMYMBOCTBIO U
CXOJUMOCTBIO.

ChopmynupoBaTh MPUHIMI MakKCUMyMa (MPU3HAK YCTOMYMBOCTH SIBHBIX W HESIBHBIX
JIBYXCIIOWHBIX JTMHEHHBIX PA3HOCTHBIX CXEM).

[TosscHUTB, YTO TaKOE€ MHOYKUTEIIb POCTA U KaK OH CBSI3aH C MOTEPENl yCTOMYHBOCTH.
CdopmynupoBaTh NpU3HAK YCTOWYUBOCTH 110 Helimany.

Uro Takoe KOHCepBaTUBHAsI pa3HOCTHasI cxema?

[TpuBecTH puUMepbl TUBEPTEHTHON U HEAMBEPTEHTHON (DOPMBI 3aMHCH YPaBHEHUH.
3anucaTh OJHOMEPHOE BOJHOBOE YypaBHEHHWE BTOPOrO MOpSAKAa M YPaBHEHMS €ro
XapaKTEPUCTHK.

N300pa3uth JMHUM, TO KOTOPBIM PacCHpOCTPAHSIIOTCS BO3MYIIEHHs (cemeicTBa
XapaKTEpUCTHK) Ul OJJHOMEPHOIO BOJIHOBOTO YPaBHEHHs BTOPOrO IMOpsiiKa. 3alucaTh
YpaBHEHHUS XapaKTEPUCTHK.

3anucate cxemy "kpect" s OJHOMEPHOM 3a/Jaud, OMNMUCHIBAEMON BOJHOBBIM
ypaBHEHHEM BTOPOTO MOPSAKA.

3anucaTrh HESIBHYIO CXEMY C BECaMU JUIsl OTHOMEPHOM 3a/1aui, ONKMCHIBAEMONW BOJIHOBBIM
ypaBHEHHEM BTOPOTO MOPSAKA.

3anucaTh ypaBHEHHE KOHBEKTHMBHOIO II€pPEHOCA [UIsl BOJIHBI, PaclpOCTPaHSIOLIEHCS
BIpaBo. [losicHUTh Ppu3MUecKkuii CMBICI cllaraeéMbIX YpaBHEHHUS.

3anucaTh ypaBHEHME KOHBEKTMBHOI'O IIEpEHOCA Il BOJIHBI, PACIpPOCTpaHSIOLIeHCS
BJeBO. [losicHUTH pu3MUecKuii CMBICT cllaraeéMbIX YpaBHEHHS.
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45. TIoICHUTH IOHATHE HECOTJIACOBAHHOCTH HAYATbHBIX M TPAHUYHBIX YCIOBU.

46. 3anucaTh cxemy "SIBHBIN TIPaBBI YroJoK" /711 OTHOMEPHOTO YPaBHEHHS TIEPEHOCA.

47. 3anucaTh cxemy "SIBHBIH JIEBBIA YrOJOK" [l OTHOMEPHOTO YPAaBHEHHS TIEPEHOCA.

48. 3ancaTh SABHYIO UYETBIPEXTOYECUHYIO cxeMy 'TpeHora" (cxemy DOinepa) is
OJIHOMEPHOTO YpaBHEHMs IIEpEHOCA.

49. 3anucath cxeMy Jlakca a1 0IHOMEPHOTO YpaBHEHHUs IepeHOca.

50. 3anucarp cxemy "Kpect" 171 OJHOMEPHOTO YPaBHEHHUS MEPEHOCA.

51. 3anmucath cxemy "dyexapaa" AJis OJHOMEPHOI'O YpaBHEHHUS MepeHoca.

52. 3anucarh cxemy "HESIBHBIN JICBBIH yroJIOK" JUIsi OJTHOMEPHOTO YpaBHEHUS MIEPEHOCA.

53. 3anmcaTh cxemy "HESBHBIN ITPaBbI YTOJOK'" 71 OJTHOMEPHOTO YPaBHEHHS TIEPEHOCA.

54. 3anucarh cxeMmy "PSAMOYTOIBHUK" ISl OJHOMEPHOI'O YpaBHEHUS MEPEHOCA.

55. 3anucaTh HeSIBHYIO cxeMy Diiiepa Ui OJHOMEPHOTO ypaBHEHUS IIEpeHoca.

56. 3anucatp cxemy Kpanka-HukoscoHa s 0THOMEPHOTO ypaBHEHHsI IIEPEHOCA.

57. 3anucate (omHomaroByro!) cxemy Jlakca-Benmpodda s oqHOMEpHOro ypaBHEHHS
nepeHoca.

58. 3anucath cxemy Mak-Kopmaka a1t 0lHOMEpHOTO YpaBHEHHsI TepeHOCa.

59. ChopmynmpoBaTh CBOHCTBO MOHOTOHHOCTH Pa3HOCTHBIX PEIICHHA.

60. ChopMynupoBaTh CBONCTBO MO3UTUBHOCTH Pa3HOCTHBIX penieHuil. [IpuBectu npumepsl.

61. ChopMynmupoBaTh TNPU3HAK MOHOTOHHOCTH JIJISi  SIBHBIX  JIBYXCIOWHBIX  CXEM.
CdopmynnpoBaTh COMYTCTBYIOLIUE 3aMEYaHUS U TEOPEMY.

62. ChopmynupoBaTh MOHATHE TEPBOTO TUPPEPEHIINATHLHOTO MPUOIIIKEHUSI KOHEYHO-
Pa3HOCTHOM CXEMBI.

63. ChopmynupoBaTh MOHITHE ANMPOKCUMAIIMOHHOHN BSA3KOCTH. [IpuBecTH mpuMepsl.

64. Uto Takoe quccunanus U Kak OHa IPOSIBISETCS B PA3HOCTHBIX PEIICHUAX ?

65. Yro Takoe aucriepcus U Kak OHa MPOSBISETCS B PA3HOCTHBIX PELICHUX?

0) Bompochl 11 OLEHKHM 3HAHMIi, YMEHUIl W HaBBIKOB, C(OPMHMPOBAHHBIX Y
cryaenTa no komnerenuuu OIK-2:
66. [Ipuemsbl peleHns TMHEHHBIX anreOpanueckux ypaBHeHuid B cpeae Mathcad.
67. CriocoObI 3a1anus 1aHHbIX B cpeae Mathcad.
68. Crioco0OsI BbIBosia rpadukoB B cpeae Mathcad.

K sk3ameHy nomyckaroTCsi CTYAEHTHI, BBINOJIHUBIINE BCE (OPMBI TEKYIIETO KOHTPOJIS.
IIpu cnade sKk3aMeHa, CTYIEHT MTOJIYYaeT JBa BOIPOCa U3 NIEPEYHs, IIPUBEACHHOIO BBILIIE.
Bpems noaroToBku CTyJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

4. MeToauuecKkne MaTepuaibl JJIs oNpeaesieHUs MPOIeAypP ONEHWBAHUS 3HAHMIA,
yMeHHi, HaBBIKOB W (WJIHM) ONBITA [IeSITeJIbHOCTH, XAPAKTEPU3YIOIIMX JTaMNbl
(popMupoBanus KoMneTeH M.

[IpomexyTouHass arTecTalyss MO TUCIUIUIMHE TMPOBOIAUTCS B COOTBETCTBHH C
tpedoBanusimu CTII

CTO CIIoI'TU(TVY) 016-2015. KC YKB/I. ITopsiaok nmpoBeneHus 3a4€TOB U YK3aMEHOB.
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