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AHxHoTtanus

Jucnunnuaa «MareMatnyeckue MeTOAbl M MOJCIMPOBAHHME B JIA3EPHOW TEXHUKE M
TEXHOJIOTUSIX» BXOJIUT B 00pa3oBaTEIbHYIO MPOTPAMMY BBICIIEI0 OOpa3oBaHHs — MPOrpaMMy
MarucTpaTryphsl MO HAMpPaBJICHUIO MOATOTOBKK/ cnenuaibHocTH 12.04.05 «JlazepHas TexHHMKa u
Ja3epHble TEXHOJOTMW» HAIpaBIEHHOCTH «JlazepHble NmpuOOpsl M cucTeMbD». JlHcuuIIIMHA
peanusyetcs kadeapoit «No23».

JucuuiuinHa HanesneHa Ha (POPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOUIMX KOMITETCHIIUMA:

VYK-1 «CrocobGeH oCyleCcTBIATh KPUTHUECKUH aHaJIW3 MpOOJIEMHBIX CHUTyaluill Ha
OCHOBE CUCTEMHOT0 [10/IX0/Ia, BEIpabaThIBaTh CTPATErHIO EHCTBUN

VK-2 «Criocoben ympaBisiTh TPOSKTOM Ha BCEX ATAIax €ro >KM3HEHHOTO ITUKIIa»

VYK-3 «CrnocobeH opraHu3oBBIBaTH U PYKOBOJAUTH PabOTOM KOMaHIbl, BbIpabaThiBas
KOMAaH/IHYIO CTPATErHIO JJI JOCTHKEHUS TOCTABICHHON LIETIN»

OIIK-3 «CnocobeH npuoOpeTaTh U UCMOJIb30BAaTh HOBBIC 3HAHHS B CBOEH MpeIMETHOMH
o0jacTM Ha OCHOBE HMH(OPMALMOHHBIX CUCTEM M TEXHOJOIHH, MpeiuiaraTb HOBBIE HUJEH U
MIOJXO/Ibl K PEIICHNUIO HHKEHEPHBIX 3a1aW»

[IK-2 «Crioco0GeH K TeOpeTUHYECKUM U 3KCIEPUMEHTAIbHBIM HCCIIEI0BAaHUSAM JIa3epHOM
TEXHUKH, JIA3€PHBIX ONTUKO-JIEKTPOHHBIX TPHUOOPOB U CHCTEM»

[IK-3 «Cnoco0eH K MpOeKTUPOBAHUIO U KOHCTPYHUPOBAHUIO CUCTEM, TPUOOPOB U y3JIOB,
a TaKkKe K pa3paboTKe TEXHUYECKHX 3a/JlaHui M JOKYMEHTAllMd Ha WX MIPOEKTUPOBAHUE U
W3rOTOBJICHHE, NPEIHA3HAYECHHBIX JUIS Ja3€pHOM TEXHUKHW W TEXHOJOTWH, JIA3€PHBIX OITHKO-
AJIEKTPOHHBIX IPUOOPOB U CUCTEM»

CopepxaHue TUCUUIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C (OPMUPOBAHUEM Y
CTYJEHTOB IIPEACTABIEHUS O COBPEMEHHBIX MAaTeMaTHYECKMX METOJaX U MOJEIMPOBAHUHU B
Ja3epHON TeXHWKe M TexHonorusx. Kypc HameneH Ha pa3BUTHE HABBIKOB W CIIOCOOHOCTEMH
CTYJIEHTOB K MCIOJIb30BaHUIO METOJOB MATEMATUYECKOT0 MOJEIMPOBAHNS U HA IOHUMAHUE UMU
BO3MOXKHOCTEl =~ NPOEKTUPOBaHHMS  Kak  aOCTPakKTHOrO M OOpasHOrO0  MBILIUICHUS,
QITOPUTMUYECKOTO TBOPYECTBA M HA MHCIIOJIB30BAaHME IIOJYYEHHBIX 3HAaHUH B CBOEH
npohecCuOHATBEHOM NeSTENIbHOCTH.

[IpernonaBanne JIUCHMIUIMHBI TMpEAyCMAaTpPUBAET ClEAyroue (GopMbl OpraHu3aluu
y4eOHOro mpoiiecca: JEKLUUH, MPaKTHUYECKHUe 3aHSTHUS, CaMOCTOsTEeNbHas padoTa CTyJeHTa,
KOHCYJIbTaIlUH.

[IporpaMMoli AUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUE BUIBI KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTalMs B (hopMe dK3aMEeHa.

OO6mast TpyJI0OEMKOCTh OCBOCHUS TUCIUILINHBI COCTaBIISICT 3 3a4eTHhIE eauHUIlb], 108
4acoB.

S3b1K 00yUYEHHUS 110 AUCITUTUTHHE «PYCCKUI.



1. TlepedeHb MIIAHUPYEMBIX PE3YJIbTATOB O0YUECHHS MO JUCLUTUIMHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI

ensmu ocBoeHUs yueOHON AUCIUIIIUHBI « MaTreMaTH4eCKie METOAbl M MOJICITUPOBAHHE
B JIA3ePHOW TEXHHUKE W TEXHOJOTHUSIX» SBIIIOTCS: (POPMUPOBAHKE Y CTYICHTOB MPEJICTABICHHS O
COBPEMEHHBIX MAaTEMaTHYECKUX METOJaX ¢ MOJCIUPOBAHUU B JIA3ePHON TEXHHKE U

TCXHOJIOTHUAX. Kpr HanCJICH Ha Ppa3sBUTUC HABBIKOB U CIIOCOOHOCTEH CTYACHTOB K
HCIIOJIb30BAHUIKO MCTOJOB MATCMATUYCCKOTO MOACIUPOBAHMWA W Ha I[OHHMAHUC HIMHU
BO3MOKHOCTEH IMPOCKTUPOBAHUA KaK a6CTpaKTHOFO n O6p33HOFO MBIIIJICHHA,

AITOPUTMUYECKOTO TBOpPUECTBA M HA HCIOJb30BAHHUE IMIOJTYUYEHHBIX 3HAaHUNW B CBOEH
npoheccuoHaNbHOM NeSTEIbHOCTH.

1.2. IucuuruiiHa BXOJHUT B COCTaB 00s3aTeNbHOIN 4acTH 00pa30BaTEbHOM MPOTrPaMMBI
BhIcIIeT0 oOpasoBanus (nanee — OI1 BO).

1.3. TlepeueHsp mIaHUPYEMBIX Pe3yJIbTATOB OOYUYEHUS MO TUCIUIUIMHE, COOTHECECHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTamMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AUCHMILTUHBI OOYYArOIIUNCSA JAODKEH 00JaJaTh CIeIyHONIMMH
KOMIETEHIMSIMH WM UX YacTsMU. KoMIeTeHIMy 1 MHAUKATOPbl X JOCTH)KEHUS PUBE/ICHBI B
tabsuue 1.

Ta6mmma 1 — [lepeyeHb KOMIIETCHIIMI M HHIUKATOPOB X JIOCTHKEHUS

Kareropus (rpymnmna) Kon n HaumeHoBaHue Konx n HaumMeHOBaHME HHIMKATOpA
KOMIIETEHIINH KOMIETEHIINH JOCTUKEHHSI KOMIIETEHIIUU
YK-1 Cnocoben
OCYUIECTBIIATH
KPUTHUYECKHUI aHaIU3
P VK-1.B.2 BnameTs HaBbIKAMU
POOJIEMHBIX
YHuBepcaabHbIe . WCITOJIb30BAHUS aJITOPUTMOB U ITUGPOBBIX
CUTyalluil Ha OCHOBE
KOMIIETEHIINH CPE/CTB, MPEHA3HAUYCHHBIX JIJIsl aHAIN3a
CUCTEMHOTO
nH(pOpMaIUK U JaHHBIX
nojaxozja,
BbIpabaThIBaTh
CTPATEruI0 ACHUCTBUI
VYK-2.3.2 3HaTh ppoBbIC UHCTPYMEHTHI,
npeHa3HaYEHHBIC JIJIs1 pa3paboTKu
MIPOEKTa/pelIeHus 3aJa4l; METOIbI U
YK-2 Cnocoben p p AaTH, .
MPOTrpaMMHBIE CPEJICTBA YIIPABICHUS
YHuBepcanbHble YIPaBISATh IPOESKTOM
IpOeKTaMu
KOMITETCHITHH Ha BCEX dTamnax ero
VYK-2.Y.2 ymeTh BbIABUTATD
JKU3HEHHOTO IUKJIa . .
anbTepHATHUBHBIC BAPHAHTHI IEUCTBUMN C
1[EJIbI0 BHIPAOOTKH HOBBIX ONTUMAJIBHBIX
AJITOPUTMOB JICCTBHI MO MPOEKTY
YK-3 Cnocoben
OpraHU30BbIBATH U
KOBOJUTH PabOTO
iZMaHﬂi p VK-3.3.2 31ath nudpoBbie CPeACTBA,
YHuBepcanbHbIe ’ npeIHa3HaYeHHbIE I B3aUMOJCHCTBHS C
BbIpabaTbIBas
KOMITETEHIINH JIPYTUMH JTFOABMH U BBITIOTHEHUS
KOMaHIHYIO .
KOMaHJHOU paboThI
CTpaTeruro st
TOCTHXKEHUS
MIOCTaBJICHHOMN LEIU
OIIK-3 Cnocoben OIIK-3.3.1 3HaTh cpencTBa
npuodperaTs U MH(GOPMALIMOHHBIX CUCTEM M TEXHOJIOTUI
O6menpodeccronanbHbIe PHOOP (bopwmar - . ’
MCIIOJI30BaTh HOBBIE | UCIOJb3YEMbIX B CBOEH MPEeIMETHOM
KOMIIETEHITHH .
3HaHUA B CBOEH obrnactu
npeameTHoi oosactu | OITK-3.3.2 3HaTh METOAbI MAITUHHOTO




Ha OCHOBE
nH()OpPMAITMOHHBIX
CUCTEM U
TEXHOJIOTHH,
npeajaratb HOBLIC
UJCH U MOJIXOJIBI K
PEIICHHUIO
WH)XKCHEPHBIX 3a7a4

00y4YeHHUs U ICKyCCTBEHHOTO MHTEIUICKTA,
HCIIOJIb3YyEMbIX B CBOEH MPEIMETHOM
obnactu

OIIK-3.VY.1 ymeTs peyiaratb HOBbIE UAEH
Y TIOJIXO/bl HA OCHOBE MH(DOPMAITMOHHBIX
CHUCTEM U TEXHOJIOTUN K PELIECHUIO
WHXEHEPHBIX 3a]1a4

OIIK-3.Y.2 ymeTh npeyiaratb 1
MPUMEHSTh HOBBIE UJICH U MOJIXO/IbI HA
OCHOBE METOJIOB MAILIMHHOTO O0Y4YEeHHS U
MCKYCCTBEHHOT'O MHTEJIJICKTa

OIIK-3.B.1 Bnagets HaBREIKAMU
MPUMEHEHHUSI COBPEMEHHBIX MPOTPAMMHBIX
MaKeTOB M METO/Ibl MAIIMHHOTO O0YYEHUS U
MCKYCCTBEHHOT'O MHTEJIJICKTA JIsl CO3AaHUS
U PEIaKTUPOBAHUS JOKYMEHTOB U
TEXHUYECKOHN JTOKYMEHTAIIUH,
KOMITBIOTEPHOT'O MOJIETIUPOBAHUS, PEILIECHUS
MHXEHEPHBIX 33]1a4 B CBOEH IIPEIMETHOU
obJyactu

T1K-2 CriocobeH &
TEOPETUYECCKUM H

[1K-2.3.3 3HaTh CTaHAAPTHBIC S3BIKH
POrpaMMHUPOBAHUS, CTAHIAPTHBIC
CUCTEMBI aBTOMATU3HPOBAHHOTO
IIPOEKTUPOBAHUS ONITHYECKUX CHCTEM;
CTaH/IApPTHBIE U CIICIIUATHHBIC TTAKETHI
MaTEeMaTHYECKOT'O MOJICITMPOBAHUS, B TOM
YHCIIe C MPUMEHEHUEM METO/IOB
UCKYCCTBCHHOT'O HHTEIIJICKTa ¥ MAITUHHOTO

AKCTIEPUMEHTAJILHBIM | O0y4eHHUs
[TpodeccrnonanbabIe HCCIIEIOBAHUSIM [1K-2.Y.4 yMeTh NpUMEHATH
KOMITETCHIINH Ja3epHOM TEXHUKH, WH(POPMAIIMOHHBIE PECYpPCHI U
Ja3epHBIX ONTHKO- KOMIIBIOTEPHBIE TEXHOJIOTUU IS
AJIIEKTPOHHBIX MOJICJIUPOBAHUS JIA3€PHBIX TPUOOPOB U
npuOOpPOB M CUCTEM | CHUCTEM
[IK-2.Y.5 ymeTb BoIOUpaTh CUCTEMY
ABTOMATU3MPOBAHHOTO MPOESKTHPOBAHUS
JUTSL IPOBEJICHUS MOJICTUPOBAHUS U pacyéTa
Ja3epHbBIX MPUOOPOB U CUCTEM, B TOM YHUCIIE
C IPUMEHEHUEM METOI0B HCKYCCTBEHHOTO
MHTEJJICKTal MAIMHHOTO 00YYeHHUSI
[IK-3 Cnocoben k
MPOEKTUPOBAHUIO U
KOHCTPYUPOBAHUIO
cucTeMm, mprudopoB u
Y3JI08, & TAiGKe K [1K-3.3.3 3HaTh NpUHLMIBI MOACIUPOBAHUS
[TpodeccrnonanbabIe pa3zpaboTke
BS— TeXHIECKIX IIPU KOHCTPYUPOBAHUU JIa3epHBIX TPUOOPOB
. U UX y3JI0B
3a/laHuil "

JOKYMCHTAIlUU HAa UX
MMPOCKTUPOBAHUEC U
HU3IroTOBJICHHC,
NpCaAHAa3HAYCHHBIX




JUISL JTa3epHOU
TEXHUKHU U
TEXHOJIOTHH,
JIa3€pPHBIX OMTUKO-
AJIIEKTPOHHBIX
PUOOPOB M CHCTEM

2. Mecro nucuuiinHel B ctpykType OI1

JucuuruinHa MoKeT 0a3upoBaThCsl HAa 3HAHUAX, paHee TPUOOPETEHHBIX 00YYarOIIUMUCS
IIPYU U3YYCHHUH CIEAYIOUINX AUCLUILINH:

—«HcTopus u coBpeMeHHbIe NPOOIIEMBbI Ja3epHONM TEXHUKH U J1a3€pHBIX TEXHOJIOTUI;

—«MeTo10510THsl HayYHBIX UCCIIEI0OBaHUID;

—«[IpuH1MMIBI J1a3€pOBY;

—«OrnTuKa 1a3eposy;

—«IIpoexkTupoBaHuee 1a3epHBIX CUCTEM.

3HaHMA, TOJYYEHHBbIC IPU HW3YyYECHUU MaTepuala AAHHOM IHCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYEHUE, TAK U MOTYT MCIIOJIb30BAaThCSI IPU U3yUEHUU JAPYTUX TUCLUILINH!

— «JlazepHble cuCTEMBI TIepeiaun HHPOPMALIUNY,;

— «HM3MmepuTenbHbBIE TEXHOIOTUU B J1a3€PHOU TEXHUKEY,;

— «KoMIproTepHOE MOACINPOBAHUE JIA3EPHBIX YCTAHOBOK U CUCTEMY;

— «JlazepHble TexHOIOTHH B 00pabOTKE METAIIIIOBY;

— «Meronpl ynpaBiieHUs J1a3€PHBIM U3IIyYCHUEMY;
«JIazepHble TEXHOIOIMY MUKPO3JIEKTPOHUKI.

3. OOBeM U TPYIOEMKOCTh JUCITUTLIAHBI
JlaHHBIE 00 00IIEM OO0BEeMe JMCIUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHIIOB Y4eOHOU
paboThI 1O AUCIUILTHHE (M pacrpeescHIEe 3TON TPYJOEMKOCTH IO CeMeCTpam) IpeCTaBICHbI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh AUCIUILITUHBI

TpynoemkocTs o

Bun yueGHOM paboThI Bcero ceMecTpaM
Nel
1 2 3
Oowan mpyooemKocmp oucyunIuHl, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoii n0020mMoeKu 6 6
Ayoumopnbie 3anamus, BCETO 4ac. 35 35
B TOM YHCJIE:
nekruu (JI), (gac) 17 17
l('[paK)TI/I'-IeCKI/Ie/CGMI/IHapCKI/Ie sanarusa  (I13), 17 17
Jac

nabopartopubie paboTsl (JIP), (dac)

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmosmenvnasn paboma, Bcero (dac) 38 38
Buo npomesxcymounoi ammecmayuu: 3auer,
mapd. 3ager, sk3ameH (3auer, udd. 3aq, JK3. JK3.
OK3.%%*)

*x
HpMMeanMe: KaHIUJIATCKHU DK3aMCH




4. CopepxaHue JUCHUTUIUHBI

4.1. Pacnpepnenenue TpyA0€MKOCTH TUCHIUTUIAHBI TIO pa3/ieiaM U BUIaM 3aHITHM.
Paznensl, TeMBl AUCHUILTHHBI U MX TPYAOEMKOCTh IPUBEIEHBI B TAOIUIE 3.

Tabnuna 3 — Pa3gensl, TeMbl JUCHMIIINHEBL, HX T

YI0EMKOCTh

Pasznennl, TeMbl JUCITUTIINHBI Jlekun | 13 (C3) JIP KII CPC
(uac) (gac) (gac) (uac) (uac)
Cemectp 1
Pazpen 1. ®u3uko-mMaTeMaTHyeCKUe OCHOBBI
MOJICITUPOBAHMS B JIA3ePHOM TEXHUKE U
TEXHOJIOTHSIX
Tema 1.1. OcHOBHBEIE MOIETHN KBAHTOBOI
anekTpoHukH. CIIOHTaHHOE U BBIHYKICHHOE
U3ITy4YeHHe 2 2 4
Tema 1.2. MoznenbHOE IpenCcTaBIeHUE, TPUHLIUIT
NMEHCTBUS U KITacCH(HUKAITHS JTa3epOB 2 2 4
Tema 1.3. MeTonsl MaTEMATUYECKOTO OITMCAHUSA
MIPOLIECCOB B JIa3epax 2 2 4
Tewma 1.4. TermnoBast MoJIeNTb B3aMMOAECHCTBHUS
JIA3epHOTO M3ITYUEHUS C MaTepruaIaMu 2 2 4
Pasnen 2. MaTtemaruueckue METOALI 1
MOJICJIMPOBAHKE B JIA3EPHBIX TEXHOJIOTHSX
Tema 2.1. YpaBHeHHE TEIUIONPOBOAHOCTH NPU
JIa3€PHOM HCTOYHHUKE TETIOTHI 2 2 4
Tema 2.2. AHaTUTHYECKUE U YUCIIEHHBIE METOJIbI
pereHus 3a1a9 TeIIONPOBOIHOCTH 2 2 4
Tema 2.3. Pemenne WHXEHEPHBIX 3aj1a4 Harpesa
MaTepUaNoB JIa3epHbIM U3TydeHHEM 2 2 4
Pazmen 3. KommbloTepHas peamm3aiiisi METOIOB
peIIeHUs] CUCTeM anre0panvyecKux ypaBHEHUIA,
WCTIOJB3yEMBIX B MOJICIMPOBAHUU  JIa3epHOU
TEXHHUKH U TEXHOJIOTHUH
Tema 3.1. TouHble W TPUOIHIKEHHBIE METOJBI
pelIeHus] CHUCTEM JIMHEWHBIX alreOpanyecKux
ypaBHEHUI 2 2 5
Tema 3.2. MeTo/pl penieHus HeTUHEHHBIX
ypaBHEHUI 1 1 5
HUroro B cemectpe: 17 17 38
Hroro 17 17 38
[IpakTyeckass MNOATOTOBKA 3aKIIOYAETCd B  HENOCPEACTBEHHOM  BBIIOJHEHHH
00ydJaromuMHUCsS  OMNpPEACNICHHBIX  TPYAOBBIX  (GYHKIMHA,  CBS3aHHBIX ¢ Oymymei

po(heCCHOHATBHOMN NEeITeTbHOCTBIO.

4.2. CopaepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3/iesioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEICHO B Tabnuile 4.

Ta6muia 4 — CojepxaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep paznena

Hazpanwme u COACPIKAHNEC PA3JACIIOB U TCM JICKIIMOHHBIX 3aHATUH

1

TEXHOJJIOIUAX

W3ITy4YeHHE.

OCHOBHEBIE MOACIN KBaHTOBOH SJICKTPOHHUKHU.

Duzuko-MaTeMaTuuYecKue OCHOBBI MoOoAECIUpOBaHUA B .11a3epH017[ TEXHUKEC H
CroHTaHHOE H BBIHYXXJICHHOC

MopenbHOE TipeacTaBieHue aazepos. Ilpunmnmn nevictust tazepoB. Kinaccudukamnus




Ja3epoB U OCOOCHHOCTH WX MOJECITUPOBAHUSI.

MeToabl MaTeMaTHYECKOT'O ONMCAHMUS IPOLIECCOB B Ja3epax. BeposaTHOCTHBIN MeToq
OIMCaHMUs MPOLECCOB B Ja3epax. [lomykiiaccuaeckuii METo] pacueTa J1a3epos.
TemoBass MoJENb B3aWMOJCHCTBHS JIA3€pHOTO M3IYUCHHS C MaTepUalIaMH.
ITpoumeccsl mepenadu SHEPIUU JIA3epHOIO HM3JIy4yeHHs BewlecTBY. lIpubOmmkeHHble
OLIGHKH TeMIIepaTypbl HarpeBa BeLIECTRA.

MartemaTHuyecKkue MeTObI U MOJEJIMPOBAHUE B JIA3ePHBIX TEXHOJIOTUAX
YpaBHEeHHE TEIUIONPOBOJHOCTH MPH J1a3epHOM MCTOYHHUKE TEIIOTHL. 3akoH Dypse.
VYpaBHeHue  TemnomnpoBogHocTH.  [locTaHOBKAa — KpaeBBIX  3aJady  TEOpPUU
TEIUIOIPOBOTHOCTH.

AHanuTU4eCKUe U YMCIECHHbIE METOJIbl PEIICHUs 3aJ1a4 TEIUIONPOBOJHOCTH. MeTon
npeoOpa3oBanus Jlamaca. MeToj MIHOBEHHBIX HCTOYHHKOB. MeTOJ KOHEYHBIX
pasHoCTeEH.

PemieHne nHXEHEPHBIX 3a/1a4 HarpeBa MaTepUaJIOB Ja3epHbIM U3ilydeHueM. Harpes
MaTcepuajia NOBEPXHOCTHLIM UCTOUYHHUKOM TCIIJIOTEI. HaneB Marepualia OGT)GMHI)IM
HMCTOYHUKOM TeIUI0Thl. HarpeB B OKpeCTHOCTH MOTJIOLIAIONIET0 BKIIOUCHUS,
MIPHUCYTCTBYIOIIETO B MAaTPHIIE TPO3PAYHOTO MaTepraa.

KoMnbloTepHasi peajm3alsi MeTOJAOB pelIeHMs] CHCTeM ajredpam4ecKux
YPaBHEHHUH, MCNOJb3yeMbIX B MOAEJIUMPOBAHMU JIA3ePHOW TEXHUKHM WU
TEXHOJIOr UM

TouHble ¥ TPUOIIKEHHBIE METONBI PEIICHUS CHCTEM JTUHEHHBIX anre0pamdecKux
YpaBHEHU.

CucreMbl JTUHEWHBIX anreOpanveckux ypaBHeHHH. TOYHBIE METONBI pEIICHHS
CHUCTEM JHHEHHBIX aireOpandeckux ypaBHeHnd. Meton [Maycca. CBs3p MeTona
T'aycca ¢ pasmokeHneM MaTpwIlbl Ha MHOXHUTenH. Teopema 06 LU pazmoxenumn.
Meton I'aycca ¢ BeiOOpoM ThaBHOro 3nemeHta. Meton Xomnemkoro (KBaJpaTHBIX
KOpHe#). TepanyioHHbIE METOIBI PEIICHHH CHUCTEM alreOpandecKux ypaBHEHHH.
Merton Slkobu (mpocTeix urepannii). Meron 3elinens. MaTtpudHasi 3alluch METOJ0B
SAxo6u u 3eiigens. Meron Puuapncona. Meroj BepxHel penakcanuu (0000IEHHBIH
MeTo 3eiiens). CXOQUMOCTh UTEPAIIMOHHBIX METOJIOB.

MeTtopI penieHust HeTMHEHHBIX ypaBHeHHH. CHCTeMBl HETMHEHHBIX YpaBHEHUH U
yciioBus ux perieHus. OOyCIIOBICHHOCTh U KOPPEKTHOCTh PEIICHUS CUCTEMbI
HEJIMHEWHBIX ypaBHEHUU. METO MPOCTBIX UTEpALMid. Y CIIOBUS CXOAUMOCTH METO/IA.
Ouenka norpemnocti. Meton HeroToHa. CX0IMMOCTh METO/IA.

4.3. Tlpaktuueckue (ceMUHAPCKUE) 3aHATHUSL
Tembl mpakTHUECKUX 3aHATUI U UX TPYJIOEMKOCTb IIPUBEACHBI B TA0IHIIE 5.

TaGm/Iua 5— HpaKTI/I‘-IeCKI/IC 3aHATUSA U UX TPYAOCMKOCTDH

N3 Hux Ne
DopMBbL .
Ne . TpynoeMKocCTb, | IPaKTUYECKOH | pa3aesna
TeMbl NpakTHUECKUX 3aHATUI MPAaKTUYECKUX
n/n . (uac) MOATOTOBKH, | JUCIIHIT
3aHSATHI
("ac) JIAHBI
Cemectp 1
1 | MogenbHoe mpecTaBIeHUE I'pynmoBeie 2 1
J1a3epoB JMCKYCCHU
2 MonenupoBanue " 2 1
SHEPTETHUYECKHIX XapaKTEPUCTUK
JIa3epHOTO M3JTyYEeHHUs
3 | JlazepHBIil HarpeB MaTepuaa -"— 2 1 2
[IOBEPXHOCTHBIM UCTOYHUKOM
TEILIOTHI
4 | JlazepHBlIii HarpeB Marepuana " 2 1 2
00bEMHBIM HCTOYHUKOM TEIJIOTHI




5 | Jla3epHbIii HarpeB B OKPECTHOCTH " 2 1 2
MOTJIONIAKOIIETO BKIIOYCHUS B
MPO3payHbIil MaTepua
6 | TouHble METOIBI pELICHUS -"— 2 3
CHUCTEM JINHEMHBIX
areOpanyecKuX YpaBHCHHH.
7 [IpuGmKxeHHbIE METOIBI —"_ 2 3
PEeUICHUA CUCTEM JIMHEWHBIX
areOpanyecKuX YpaBHEHHH.
8 | MeToasl peneHns HeTHHEHHBIX -"— 2 3
YpaBHEHUH.
9 | Ouenka NOTPENIHOCTH PEIICHUS -"— 1 2 3
3aJ1a4 YHMCJICHHBIM METOJIOM
Bcero 17 5 1-3
4.4. JlabopaTopHblE 3aHATHS
TeMmbl 1a00paTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh IIPUBEACHBI B TaOIHIIE .
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 sux Ne
Ne HarMeHOBaHHE Ta6OPATOPHEIX PaBoT TpyroeMKOCTh, | IPAaKTUYECKOU | paszaesia
/1 (dac) MOJATOTOBKH, | IMCIIHAI
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHue/ BBHINIOJIHEHUE KYPCOBOM pabOThI

Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroLIXCs
Buapl caMocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh MPUBEICHBI B TAOIHIIE /.

Tabnuna 7 — Bunubl camocToaTepHON paboThl M €€ TPYJ0EMKOCTh

Bug camocTosTensHO# paboTh BLCI::O’ CemecTp 3, gac

1 2 3
H3yueHne TeopeTHYECKOT0 MaTepraa 8 28
Jgucuuminssl (TO)
Kypcopoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3amanus (PI'3)
Beinonnenue pedeparta (P)
[loaroroBka K TeKyleMy KOHTPOIIO 2 5
ycneBaeMocTH (TKY)
Homamuee 3amanne (/13) 4 4
KontponbHsie paboTsl 3a0unukos (KP3)
[ToaroroBka K MPOMEXYTOUHON aTTECTALIMH 4 4
(1A)
Bceero: 38 38




5. [lepeuens yueOHO-METOAMYECKOTO 00ECTICUCHUS

JUUISL CAMOCTOSATENIbHON PabOThl 00YUYaIOIIMXCS 110 AUCIIUTUTHHE (MOTYJTIO)
Y4eOHO-MEeTOANYECKHE MaTepualbl JJIsl CAMOCTOSITENbHOW padoThl O0yJaromuxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3TaHUN

[lepeuenb nevaTHBIX U SJIEKTPOHHBIX YUE€OHBIX U3/IaHUN MIpHUBEIEH B Tabmule 8.
Tabnuua 8— [lepeueHp MeYaTHBIX U AJICKTPOHHBIX YUEOHBIX U3TaHUI

Konmyecto
9K3eMIUISIPOB B
Ugll_ﬂgg)/ ec bubmmorpadudeckas ccpika 61/1?;1;;(;:2@
AMEKTPOHHBIX
3K3EMIULIPOB)
519.6/8/ K17 Kamutkun, H. H. Ynucnennsie MeTosl: yueOHoe mocobue / H. H. 5
(I'YAII) Kamutkus ; pen. A. A. Camapckuid. - 2-e u3z., uctp. - CI16.: BXB
- [lerepOypr, 2014. - 592 c.
004.4(075)/ B24 BBenenne B MaTeMaTHdecKOe MOICITUPOBAHNE: YIeOHOE TTOCOOHe 5
(TYAI) / B.H. Ammmxmun, M.Bb. T'utman, N.3. Kennep u np; nox pen. I1.B.
Tpycosa. — M.: Jloroc, 2005. — 440 c.
621.372 /b 82 Bopucos, 0. I1. MaTtemaTudeckoe MOJASITUPOBAHNE 3
(I'YAII) panuorexHuueckux cucteM u ycrpoiicts/ 1O. I1. bopucos, B. B.
[IBeTHOB. — M.: Paguo u cBs3w, 1985. — 177 c.
004 /1794 (I'YAIT) | 'ymbrsie, A. K. MATLAB 5.2. UMuTanimoHHOE MOJICIIMPOBaHUE 11
B cpeae Windows: npaktuueckoe nocodue / A. K. I'ynprsies. —
CII6.: KOPOHA mpusT, 1999. — 288 c.
514/Bb90 (I'YAII) | Bybennukos, A. H. MozenupoBaHie HHTErpaJIbHBIX 2
MHUKPOTEXHOJIOTHH, TPUOOPOB U cxeM: yaeOHoe mocobne/ A.H.
BybennukoB. — M.: Beicur. mk., 1989. — 320 c.
519.2/449 Ueprenkuii, B.1. MaremaTtnueckoe MOEIUPOBaHUE 1
(I'YAII) CTOXaCTHYeCKUX cucteMm: MoHorpadwus / B. W. UepHenkuii;
[TerpozaBoack: IleTpo3aBo. roc. yH-T, 1994.— 286 c.
004.4(075) / B19 Bacunskos, FO.B. KoMIbIOTepHBIE TEXHOIOTHH BHIUNCIICHUN B 1
(I'YAII) MaTeMaTU4YeCKOM MOJISIIUPOBaHUU: yueOHoe mocooue / F0.B.
Bacunekos, H. H.BacunbkoBa. — M.: duHAHCEI M CTAaTHCTHKA,
1999. — 255 c.
519.6 / M34 MaTeMaTH4ecKie MOJICIH U BEIUMUCIIUTEIIBHBIC METO/IbI: COOPHUK 1
(I'YAII) Hay4YHBIX TpyJ0B / Mock. roc. yH-T uM. M. B. JlomoHocoBa. ®ak.
BBIUMCII. MAaTEeMaTUKA U KuOepHeTnkw; pea. A.H. Tuxonos, A.A.
Camapckuii. — M.: M3g-so MI'Y, 1987. — 270 c.
007 /JI33 (I'YAII) | Jlebenes, A.H. MonenupoBanue B HayYHO-TEXHUYECKUX 1
uccienoBanusx: moHorpadus / A. H. Jlebenes. — M.: Pagno u
CBs3b, 1989. — 224 c.
621.373/51 45 SxumoB A.H. MopenupoBaHue Ja3epHbIX YCTAHOBOK M CHCTEM 5
(TYAID) KOHTpOJISA:  yueOHO-MeTomuueckoe mocobue /  A.H. Slkumos,

A.P. becryrun, U. A. Kupmuna. — CI16.: Usn-so I'YAIL, 2023. —
44 c.

http://36.msiu.ru/b
00ks/2

bemora, 1.M. KoMmmbroTepHOE MOIeTMpOBaHUe: yIeOHO-
Meroaunueckoe mocobue/M.M. Benosa. — M.: MT'IVY, 2007. — 81 c.

http://lib.susu.ac.ru
/ftd?base=SUSU __

O6ecHiok, B.®. Moaenuposanue cuctem. Jlekiuu: yueOHOe
nmocooue/ B.®. O6ecurok, E.I1. Kynesnesa. — Uensounck: M3a-Bo

METHOD&dtype= | FOYpI'Y, 2005. — 83 c.

F&etype=.pdf&key

=000309395

http://edu.semgu.k | Manukos, P.®. TIpakTUKyM MO KOMIBIOTEPHOMY MOJCINPOBAHUIO
zlebook/umkd/5fcd | ¢usmueckux siBIeHMI B 00BEKTOB: yue0. mocobue/




2088-a2b9-11e4-
8ald-
f6d299da70ee_file
s_KompMod.pdf

P.®. Manukos. — Yda: U3a-so baml TV, 2005. — 291 c.

http://e.lanbook.co
m/books

ManukoB, P.®. OcHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHHUS
YueOHOe Tocobue anst By3os/ P.®. Manmukos. — M.: ['opsiuas
muHug-Tenexkom, 2010. — 368 ¢. — URL.:

http://window.edu.
ru/resource/734/72
734/files/itmo483.p
df

MogenrpoBaHue B3aMMOJICHCTBUS U3TYYEHUS C BEIIECTBOM B
3ajayax Jla3epHoi onTHKH. YuebHoe nocobue/ B.}O. Xpamos,
B.B. Hazapos, A.E. Ilymxkapesa u np. — CI16: CII6I'Y U'TMO,
2010. - 111 c.

http://elibrary.udsu
.ru/

xmlui/bitstream/ha
ndle/123456789/65

Xapanxesckuii, E.B. ®u3nka nazepos, JIa3epHbIE TEXHOJIOTHH U
METO/bl MaTEMaTHUYE€CKOTO MOJEIUPOBAHUS JTA3E€PHOTO
BO3IICHCTBHS Ha BellecTBO: yueb. mocodue/ E.P. XapamkeBckuid,
M. Kpusunes; oz o6mr. pexa. ILK. I'amenko. — MxeBck: M3a-BO

19/20117-
8.pdf?sequence=1

«Y IMypTCcKu# yHuBepcuteT», 2011. — 187 c.

7. IlepeueHb 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «HTepHeT»

pecypcoB nH(OPMALIMOHHO-
HCO6XO}II/IMI)IX 11 OCBOCHUA JUCHUIIIIMHBI

IIepeyenn
TEJICKOMMYHUKAIIMOHHONW CETH
npuBeseH B Tabmuie 9.

IIEKTPOHHBIX 00pa3oBaTeNbHBIX
«nTepueT,

Tabmuma 9 — IlepedyeHb SIIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAaIMOHHOU ceTh «HTEpHET»

URL anmpec HanmenoBanme

Hoctyn B ObC «Jlanb» ocymiectBisgercs no gorosopy Ne 26
n Ne27 ot 31.01.2021

Hoctymn B O9bC «ZNANIUM» oCyIecTBIsIETCS 10

norosopy Ne 0580t 27.02.2023

Hoctyn B OBC «FOPAUT)» ocymectBusieTcs mo 1oropopy Ne

257 0129.05.2023

http://lib.aanet.ru/

http://lib.aanet.ru/ Hocryn k anekrpoHHbiM pecypcam 'Y Al (aBropu3zanus 1o

HOMEPY YUTATEIHCKOT0 OMIeTa)

http://guap.ru/guap/standart/pravilal.rtf | ITIpaBuma odhopmireHust TeKCTOBBIX JOKyMeHTOB 110 'OCT 7.32-

2001
http://regstands.guap.ru/db/docs/7.32- | TOCT 7.32-2001. OTyeT 0 HAyIHO-HUCCIIETOBATEIbCKOM
2001.pdf pabore.

CtpyKTypa U ipaBmiia 0pOopMIICHHS

http://guap.ru/guap/standart/prim.doc | TIpumepsi 6ubnuorpaduueckoro onucanusi no 'OCT 7.1-2003

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeuenp mporpaMMHOr0O o0O€CHEUEHHUs, HCIOJIb3yEeMOTO0 IPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoIiecca M0 AUCLUILINHE.
[lepeyenp ucnonbp3yeMoro NporpaMMHOro obecriedueHus npejacrasieH B Taduue 10.

Tabmuna 10— [TepedeHs mporpaMMHOT0 00eCIIeUeHUS

Ne i/ HanmenoBanue

He npenycmotpeno

8.2. [lepeuenn WH(POPMAITMOHHO-CTIIPABOYHBIX
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIHILTUHE

[lepeyeHp WCMONB3yeMBIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabmure 11.

CHUCTEM,UCIIOJIb3YEMBIX npu



http://lib.aanet.ru/
http://lib.aanet.ru/
http://regstands.guap.ru/db/docs/7.32-2001.pdf
http://regstands.guap.ru/db/docs/7.32-2001.pdf

Tabnuua 11— Ilepedyens HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanpHo-TeXHUYECKas O6a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTENFHOTO MpoIiecca 1Mo AUCHUILIMHE, IPEACTaBIeH B Tabuuiel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/11 MaTepHaTbHO-TEXHUYECKOM 0a3bl

1 | CpencrBa BRIUUCIUTEIBHON TeXHUKH Kadenpor No23

2 | Cnenmanu3upoBaHHAs J1a00paTopust « ABTOMATH3AIUS 51-06-03 (b. Mopckasi)
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO MPOSKTUPOBAHUS U
KOMITBIOTCPHOI'O MOJACIMPOBAHUSAY

2 | CpenctBa o(hUCHOWM TEXHUKHU

10. OneHouHbIe CpeACTBA IS IPOBEICHUS MPOMEKYTOYHON aTTECTAllNU

10.1. CoctaB OLIEHOYHBIX CPEACTBIUISL IPOBEACHUS IPOMEXKYTOYHOH aTTeCTaIlUH
00yJaromuxcs Mo JUCHUTUTHHE TIPUBEICH B Tadimie 13.

Tabnuua 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl POBEICHHsI TPOMEKYTOUHOM aTTecTallu

By npomeXyTo4HOM aTTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crnncok BONpOCOB K 9K3aMEHY;
DK3aMEHAIMOHHBIC OWIICTHI,
TecTsl;
3amaun.

10.2. B kauecTBe KpUTEpUEB OLEHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYyYarONMMHCS TPUMEHSETCST S-0ajulbHasi IMIKajia OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOoTopas puBeaeHa B Tabnuie 14. B TeueHne cemectpa MOXXET UCIOIB30BATHCS
100-6ammpHast ~ mIKajlla ~ MOMYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEpPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIMM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL

Tabnuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIETSHUUH

Or1reHKa KOMITETEHITUI

Xapaxrepructrka chOpMUPOBAHHBIX KOMITETEHIINI
5-0ayuipHas IIKaia PAKTEp (popmp

— oOyuatomuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
Marepua,

— YBEPEHHO, JIOTUYHO, IMOCIEI0BATEIBHO U TPAMOTHO €0 M3J1araer;

— ONMpasACh Ha 3HAHHUS OCHOBHOM M JONOJHUTEIBHOM JIMTEPATYPHI,
TECHO IPUBS3BIBAET YCBOCHHBIE HAYUHBIC MTOJIOKEHUS C IMPAKTUYECKON
JIeSITEIbHOCTHIO HAIIPABIICHUS;

— yMeNo 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMBIE UM UJICH;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— CBOOOJIHO BJIQJICET CHCTEMOMN CIICIIMAIN3UPOBAHHBIX MOHITHIA.

(OTIIMYHO»
Ga4YTCHO»




OreHKa KOMITETEHLINH

5-0ayutpHad 1mIKana

XapakTepucTuka c(hopMUPOBAHHBIX KOMIIETEHIIHI

«XOpouIio»
(GauTCHO»

— o0yJaromuics TBEPI0 YCBOWIJI MPOTPaMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIECTBY W3JIaracT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaTyPHI,

— HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUSA C IPAKTHYECCKOU JCSATEIbHOCTHIO
HaIPaBIICHUS;

— apTryMEHTUPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJ1aeT BBIBOABI K 00OOIIEHHS;

— BIAJCET CUCTEMOM CIEIMAIM3UPOBAHHBIX TOHSITHI.

«YOOBJICTBOPUTEIILHOY
(GauTCHO»

— oOyuaroluiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[I0 CYLIECTBY M3JIaracT €ro, ONMpasCh Ha 3HAHUS TOJIBKO OCHOBHOM
JIUTEPATYPBHL,

— JIONyCKAaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— WCIIBITBIBAECT 3aTPYJHEHUs B IIPAKTUYECKOM IIPUMEHECHHH 3HAHUI
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4yHbIe TTOJI0KEHUS;

— 3aTpyHAeTCA B (POPMYJIMPOBAHUN BBIBOJOB M 000OLICHUI;

— YaCTUYHO BJIAJEET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHI.

«HEYOOBJIICTBOPUTEIILHOY)
«HE 3a4YTCHO»

— o0OyJaromuiicss HE YCBOWJ 3HAYUTEIBHOH 4YacTH MPOrpaMMHOTO
MaTepuana;

— JIONyCKaeT  CYIICCTBCHHBIC  OIMMOKA W HETOYHOCTH  IPH
paccMOTpeHHH MTPOOJIEM B KOHKPETHOM HAIPABIICHUY;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHbIE TIOJOKEHUS;

— He GOpPMYJIHPYET BBIBOJIOB M O00OIICHU.

10.3. TumoBbie KOHTPOJLHBIC 3aJaHUS WIIM UHBIC MATEPUAJIBL.
Bomnpocsr (3amaun) s sk3aMeHa npeAcTaBieHbl B Taduie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/m Ilepedens BompocoB (3amay) s DK3aMeHA Kon
HWHIUKATOpPa

1 OcHOBHBIE MOZIETTH KBAHTOBOM 3JIEKTPOHUKH 11K-3.3.3

2 CHOHTaHHOE W BBIHY)KJICHHOE M3TyUCHUE I1K-3.3.3

3 MojienbHO€E NPEICTaBIECHUE JIA3EPOB I1K-3.3.3

4 [TpuHIIMT AENCTBUS J1a3epPOB [1K-3.3.3

5 Knaccuduxkarnust ma3epoB 1 0COOEHHOCTH X MOJIEITUPOBAHUS I1K-3.3.3

6 MeToapI MAaTEMaTHUECKOT0 OMUCAHUS ITPOIIECCOB B JIazepax 11K-3.3.3

7 BeposTHOCTHBIN METO/1 ONMCaHMsI TPOLIECCOB B Ja3epax I1K-3.3.3

8 [omyknaccudyeckuii METOJ] pacyera Jia3epoB I1K-3.3.3

9 TemnnoBast MOJeNb B3aUMOACUCTBUS JIa3epHOTo u3yudeHus ¢ matepuanamu | OIIK-3.3.1

10 [Iporieccsl nepeaayn SHEPruH Ja3epHOT0 U3ITYUEHHUS BEIIECTBY OIIK-3.3.1

11 [TpubamxeHHbIC OLIGHKU TEMIEpaTyphl HArpeBa BellecTBa OIIK-3.3.1

12 VYpaBHeHHE TEIUIONPOBOIHOCTH MPH JIA3EPHOM UCTOUHHUKE TEIUIOTHL. OIIK-3.Y.1
3akoH Dypre

13 YpaBHeHne TermtonpoBoAHOCTH. [locTaHOBKA KpaeBhIX 3a7ad TEOPHH OIIK-3.V.1
TEIIONPOBOTHOCTH

14 AHaTUTHYECKUE U YUCICHHBIC METOBI PEILICHUS 3a/1a4 VK-2.3.2
TEIIONIPOBOIHOCTH

15 Merton mpeobpa3oBanus Jlamraca YK-2.3.2

16 MeTo1 MTHOBEHHBIX HCTOYHHKOB VK-2.3.2

17 MeTo KOHEUHBIX pa3HocTel YK-2.3.2

18 Pelenne nH>XeHEepHBIX 3a/1a4 HArpeBa MaTEPUAJIOB JIa3€PHBIM YK-1.B.2
n3nydeHueM. Harpes marepuala moBepXHOCTHBIM HCTOYHUKOM TEIIOTHI




19 HarpeB marepuana 00beMHBIM HCTOYHUKOM TETJIOTHI YK-1.B.2
20 HarpeB B OKpecTHOCTH MOTJIOMIAIOIIETO BKIOYEHUS, TpucyTcTBytouiero B | YK-1.B.2
MaTpHIle MPO3PavyHOro MaTepraia
21 Tounble ¥ TPUOIMKEHHBIE METOBI PEIIEHNUS CUCTEM JIMHEHHBIX [1K-2.3.3
anreOpanvecKux ypaBHEHHUH
22 CucTeMbl THHEHHBIX alTe0panyecKuX ypaBHEHHH I1K-2.3.3
23 Merton I"'aycca. Cs3b MeTona ["aycca ¢ pa3noxeHHeM MaTPUIIBI Ha I1K-2.3.3
MHOXHTENN
24 Teopema 06 LU paznoxeHuun K-2.3.3
25 Merton 'aycca ¢ BBIOOpPOM ITIaBHOT'O 3JI€MEHTa [1K-2.3.3
26 Meton Xoenkoro (KBaapaTHBIX KOpHEH) 11K-2.3.3
27 W TepalimoHHbIe METOIBI PENICHHUH CUCTEM alredpandeckux ypaBHEHUH YK-2.¥.2
28 Mertoz SlxoOu (IpoCTHIX HUTEparyii) YK-2.¥.2
29 Merton 3eiinens. Matpuynas 3anuch MeTo0B Sko0u u 3eiinens VYK-2.V.2
30 Meron Puuapacona YK-2.V.2
31 Merton BepxHe# penakcartu (0000mMEHHBI MeTox 3eiaers) YK-2.Y¥.2
32 CX0oauMOCTh UTEPAIIMOHHBIX METO/IOB [IK-2.V 4
33 MeTopl pelieHns HeIMHEHHBIX YpaBHEHU I [IK-2.Y 4
34 CucreMbl HENMHENHBIX YPaBHEHUH M YCIOBHS HX pELICHUs [IK-2.¥.5
35 OO0yCITOBICHHOCTh U KOPPEKTHOCTD PEIICHUS CHCTEMBI HETHHEHHBIX IIK-2.¥.5
YpaBHEHUH
36 Mertoa mpOCThIX UTEpaIuil VYK-3.3.2
37 Yca0BHs CXOAUMOCTU METOJIa IPOCTHIX UTEPALIMIA VYK-3.3.2
38 OIeHKa MOTPENTHOCTH METOAA MMPOCTHIX HTEpaItiuit YK-3.3.2
39 Merton HproToHa YK-3.3.2
40 Cxonumocts MeToga HeioToHa YK-3.3.2
41 3ajaga. Ompenenute 3HEPTUI0 HMMITYyJIbCHOrO JasepHoro wusiaydenus | OIIK-3.B.1
JUTATENBHOCTHIO T, €CJTH €70 MOIIHOCTD 3aBHCHT OT BPEMEHH CIIEAYIOIIIM
o6paszom (k, Po, T = const): P(t)=Po In (kt+1) (k=108 1/c, t = 10® ¢, Pp=
10% Br).
42 3ajaya. OmnpenenuTe SHEPruI0 HUMIYJIbCHOTO JazepHoro wusmydenus | OIIK-3.B.1
JUTUTENBHOCTBIO T, €CJIM €0 MOIIHOCTh 3aBUCHUT OT BPEMEHH CIIEAYIOLTIM
o6paszom (k, Po, T = const): P(t)=Po k 2 (t - t)? (k=108 1/c, T = 108 ¢, Po=
108 Br).
43 3agaya. Omnpenenure HHEPrUI0 UMIYJIbCHOTO JazepHoro wusziydenus | OIIK-3.B.1
JUTHTEBHOCTBIO T, €CIIM €0 MOIIHOCTh 3aBUCHUT OT BPEMEHH CIIEAYIOITIM
o6pasom (k, Po, T = const): P(t)=Py cos [(nt)/(21)] (k=108 1/c, © = 108 c,
Po= 108 B).
44 3amgaua. Ompenenure >HEPTUI0 UMIYIbCHOTO JsazepHoro wusmyuenus | OIIK-3.B.1
JUTATENBHOCTHIO T, €CJTH €0 MOIIIHOCTD 3aBHCHT OT BPEMEHH CIIEAYIOIIIM
o6paszom (k, Po, T = const): P(t)=Pok t (k=108 1/c, T = 10® ¢, Po= 10° Br).
45 3amaga. Ompenennure >HEPTHI0 HMITYJIECHOTO JazepHoro wamydenus | OINK-3.B.1
JUTHTETBHOCTBIO T, ECJIM €0 MOIIHOCTH 3aBUCUT OT BPEMEHH CIICAYIOIIM
o6pazom (k, Po, T = const): P(t)=Pok (t - t) (k=108 1/c, T = 108 ¢, Po= 10°
B1).
46 3amgaua. Ompenenute >HEPTUI0 UMIYIbCHOTO JazepHoro wu3nydeHus | OIIK-3.B.1
JUTUTEIBHOCTBIO T, €CJIM €0 MOIIHOCTh 3aBUCUT OT BPEMEHH CJICYIONIUM
o6paszom (K, Po, T = const): P(t)=P cos? [(rt)/(21)]
(k=108 1/c, t = 10 ¢, Po= 10° Br).
47 3amaga. OnpenenuTe MOITHOCTD U3ITyICHHS, TTaJaloIIero Ha OIIK-3.B.1

MOBEPXHOCTb, €CIIM 00TyUeHHas 001acTh UMEET BHII Kpyra, paxuyca lo, a
TUIOTHOCTH MOIITHOCTB M3JTy4EHHS B HEH pacrpe/ienieHa 1o 3aKOHy

q =T (p,p) = Qo, T P, — MOJSAPHBIC KOOPAUHATHI B INIOCKOCTH
noBepxHOCTH; o= 1 cM; Qo = 10 Br/m?.
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3agaua. OnpeseanTe MOIHOCTh U3MYUICHUS, AJAI0IIEr0 Ha
MOBEPXHOCTb, €CIIN 00TydeHHAs 001aCTh UMEET BHII Kpyra, paauyca lo, a
IUTOTHOCTh MOIITHOCTh M3JIy4EHHs B HEH pacrpe/esieHa mo 3aK0oHy

q =T (p,9) = qo [1-(p? ro?)], re p,p — HONAPHBIC KOOPIAUHATEI B
IJIOCKOCTH MOBEPXHOCTH; Fo= 1 cM; go = 10 Br/M2.

OIIK-3.B.1
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3amada. OnpenenauTe MOITHOCTD U3ITyYEeHHUS, TAJaloIero Ha
MOBEPXHOCTh, €CITH 00TyUeHHast 00IacTh UMEET BUJI Kpyra, paauyca o, a
IUIOTHOCTh MOIIHOCTh M3JIyYeHHUs B HEH paclpenesieHa o 3aKOHy

g ="f(p,p) = qo cos [(wp)/(2r0)], TaE P, — MOISIPHBIC KOOPAUHATHI B
IJIOCKOCTH MOBEPXHOCTH; Fo= 1 cM; go = 10 Br/M2.

OIIK-3.B.1
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3amada. OnpenenuTe MOITHOCTD U3ITyICHHS, TTAJAI0Iero Ha
MOBEPXHOCTb, €CJIM 00TyUYeHHas: 00J1aCTh UMEET BUJ KpyTa, paauyca o, a
TUIOTHOCTh MOIIHOCTh U3NYYCHUS B HEll pacipe/enieHa 1o 3aKoHy

q = f (p,9) = qo cos? [(np)/(2ro)], TiE P, — MONAPHBIE KOOPAUHATHI B
IJIOCKOCTH MOBEPXHOCTH; Fo= 1 cM; Qo = 10 B1/M?.

OIIK-3.B.1
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3amaga. OnpenenuTe MOIIHOCTh M3TyYEHHS, TAAAI0NIEro Ha
MOBEPXHOCTb, €ciii 00Iy4YeHHast 00J1acTh UMeeT BUJ Kpyra, paauyca o, a
TUIOTHOCTh MOIIHOCTh U3NYYCHUS B HEll pacipe/ieNieHa 1o 3aKOHy

g =f(p,p) = go exp (-p/ro), TaC P, — MOTSIPHBIE KOOPAUHATHI B
IJIOCKOCTH MOBEPXHOCTH; Io= 1 cM; Qo = 10 B1/M?.

OIIK-3.B.1
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3anava. OnpenenuTe MOIIHOCTh M3ITyUYEHHSI, TAAAf0NIero Ha
MOBEPXHOCTb, €ciii 00Iy4YeHHast 001acTh UMeeT BUJ Kpyra, paauyca o, a
TUIOTHOCTh MOIIHOCTh M3ITy4€HUs B HEW pacipeiesieHa Mo 3aKOHY

q =" (p,p) == qo exp (-p/ro)? rae p, — HONAPHBIE KOOPIUHATHI B
IJIOCKOCTH MOBEPXHOCTH; Io= 1 cM; Qo = 10 B1/M?.

OIIK-3.B.1

Bomnpocsr (3amaun) mis 3avera / mudd. 3adera npeacTaBiaeHsl B TaduIe 16.

Tabnuna 16 — Bonpocs! (3agaun) ams 3adeta / qudd. 3adyera

Ne i/t

[Tepeuyens BonpocoB (3amay) mis 3auera / audd. 3auera

Kon
WHIUKATOPA

Y4eOHBIM MIaHOM HE TPEyCMOTPEHO

[lepeuenr TeM [l KypCcOBOTO TPOEKTHUPOBAHUS/BBIIONHEHUS KYpPCOBOH pabOTHI
MpeCTaBICHBI B Tabmwmie 17.

Tabnuua 17 — IlepeueHb TeM sl KYPCOBOTO MPOEKTUPOBAHMS/BBIIOIHEHUSI KyPCOBOM paboThI

Ne /i1 [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHUSI/BBITOTHEHUS
3 KYPCOBO# pabOThI
Y4eOHbBIM IUIAHOM HE MPEYCMOTPEHO
Bonpockl s mpoBeneHUS TMPOMEXKYTOYHOH aTTeCTallid B BHJIE TECTHPOBAHUS

npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — IlpuMepHbIi IepeyeHb BOIIPOCOB JJIsi TECTOB

Ko
Ne . it
/ [TpumepHBIi mepedeHb BOMPOCOB JIJIsl TECTOB WHIUKATO
n/m
pa
1 | Hucmpykuus. llpouumaiime 3a0anue u evloepume 0OuH nPAGUIbHBLI OMeEen YK-1.B.2

Kaxkoii MmeToa MaTeMaTH4YecKOT0 ONMUCAHUSA NMPOLECCOB B Ja3epax MOJy4HnI
HauOoJiee IIMPOKOE pacpocTpaHeHne?

A) Knmaccrnaeckuit

B) KsanurtoBsrii




C) BeposiTHOCTHBI#
D) [Nonyxmaccudeckuii

Hucmpykuyua. Ilpouumaiitme 3ad0anue u evloepume 00UH Ui HECKOIbKO
nPAGUILHBIX OMEEMO8.

Kakue BuabI H3,1y4eHUs] B aKTHBHOM BelllecTBe Jia3epa Bam n3BecTHBI?
A) BbiHyXIeHHOE HHIYyIIUPOBAHHOE H3ITydCHHE

B) KomOuHMpoBaHHOE H3TydeHHE

C) CrioHTaHHOE H3IyYEeHHE

D) Bropuunoe uznyueHue

YK-1.B.2

Hucmpykyusa. Ilpouumaitme 3a0anue u pacnonoiicume 6apuanmol 0meema 6
nPAgUILHO NOCNE008AMENbHOCIU.

PacnoJsio:kuTe qeficTBUS MOJYKJIACCHYECKOTO METOAA PacyeTa Jia3epoB B
NMPaBUJIbHON MOC/Ie10BATEIbHOCTH:

A) IlpennonaraioT, 9TO B pe30HATOPE JIa3epa CyIIECTBYET IEKTPOMarHUTHOE MOJIe,
KOTOpPO€E ACUCTBYET Ha aTOMBI CPEbl, U BBIYHUCIIAIOT COIJIACHO 3aKOHAM KBaHTOBOU
MEXaHUKH aTOMHYIO TOJIIPU3AIHI0

B) IIpoBosIT KBAaHTOBO-MEXaHUUESCKHI pacyeT 3aBUCHMOCTH BEKTOpa MOJISIPH3ALIHH,
BXOJISIILIETO B YPAaBHEHHS, OT HANPSDKEHHOCTH JIEKTPUIECKOTO MO

C) BbIUHCISIIOT B COOTBETCTBHHU C ypaBHEHHUAME MakcBesuia Bo30yKICHHOE
Ja3epHOe moJie

D) Ynpomaror cucteMy ypaBHEHUH, TOJTy4ast U3 Hee YIPOLICHHBIE OTAEIbHBIC
BapUaHTHI , IPUTOTHBIE TS OITMCAHUS OTACIBHBIX SBJICHUN B3aMMOCHCTBUS
M3JIy4EHHs C BEIIECTBOM

VYK-1.B.2

Hucmpykuyusa. Ilpouumaiime mexcm u ycmanoeume coomeemcmeue. K xaxcooii
no3uyuU 8 1e60M cmondUe noddepume cooOmMEemMCmMEYIOUIYI0 ROZULUIO 8 NPAGCOM
cmonouye.

YcraHOBHTE COOTBETCTBHE MEXKAY TeOpeTHUecKOii OCHOBOW M Ha3BaHHEM
MeT0Ja MAaTeMATH4YeCKOro ONMCAHUS MPOLECCOB B Jiazepax:

A) YpaBHenus MakcBeia UK BbIBEJICHHBIE U3 1) KanToBBIN MeTOT
HUX BOJIHOBBIE YpaBHEHUS
B) MaremaTtnueckuii anmapar KBaHTOBOM 2) Ionyxaccu4eckuii
MEXaHUKHU METOJ

C) KsanroBast mexanuka, ypaBHeHusi MakcBerura | 3) Knaccuueckuit Mmeton
WJIM BBIBEICHHBIE W3 HUX BOJIHOBBIC YPaBHEHHS
3anuwiume ev10panHvle YUPPLL NOO COOMBEMCMBYIOWUMU OYKEAMUL:

A B C

YK-1.B.2

HUucmpykyusa. Ilpouumaiime 3adanue u oaiime ce60il pazeepHymulil 6apuaHm
omeema.
OnuiuTre, He YeM OCHOBaHA PadoTa Jia3epoB.

YK-1.B.2

Hucmpykyua. Ilpouumaiime 3a0anue u eploepume 00UH npasuibHblili OMmeem
B yem oco0eHHOCTH pelleHNs 31241 TENJIONPOBOJHOCTH METOA0M
npeodpaszoBanus Jlamnnaca?

A) Pemaetcs nuddepennmansaoe ypaBHEHNE 1T H300paskeHUs (PYHKITIH

B) Pemaercs auddepennmnansHoe ypaBHEHHE Il OpUTHHANA (PYHKIUH

C) Pemraetcs anrebpandeckoe ypaBHEHUE 11 M300paskeHust QYHKIIUU

D) Pemaercs anredpandeckoe ypaBHEHHE U OpUTHHATA (DYHKIIUU

YK-2.3.2

Hucmpykyus. Ilpouumaiime 3a0anue u evloepume 00uH uiu HeCKOIbKo

VK-2.3.2




NPAGUIILHBIX OMEEM06.

B cay4yae 00padoTky KAKHM BHI0OM JIA3€PHOr0 U3JIy4eHHUSI MOKHO
HCNOJIB30BATH PellleHus], MOJy4eHHbIe MEeT0J0M MIHOBEHHBIX HCTOYHHKOB?
A) B cityuae 06pab0TKH OTAEIBHBIM CPOKYCHPOBAHHBIM UMITYJIHCOM

B) B ciiyuae 06paGoTKH OTAENBHBIM pAac(hOKYCHPOBAHHBIM UMITYJIHCOM

C) B cay4ae 00pab0OTKK HENPEPHIBHBIM C(HOKYCHPOBAHHBIM H3JIyICHHEM B TCUCHHUE
KOPOTKOTO MPOMEKYTKa BPEMEHU

D) B ciydae 00paboTKu HENMPEPHIBHBIM pac(OKyCHPOBAHHBIM H3ITYICHHUEM B
Te4eHHE KOPOTKOTO MTPOMEKYTKa BpEMEHU

Hucmpyxyua. Ipouumaiime 3ad0anue u pacnonoxncume eapuanmsl omeema é VYK-2.3.2
npasuILHOIL NROCE008AMEIbHOCHU.
PacnoJsio:kuTe cTaguu npouecca Bo3AelicTBUS J1a3ePHOT0 HCTOYHNKA TEIUIOThI
HA BellecTBO B MPaBUJIbHON MOC/Ie10BATEIbHOCTH:
8 | A) [lepenaya sHEepruu Ja3epHOT0 U3ITyUSHUS BEILIECTBY
B) PazButne B mporpeBaecMoM 00beMe MPOIIECCOB TUTABIICHHS, HCTIAPEHUS,
MOHM3AIINY U pa3jieTa BelecTBa
C) IIporpes oObema BeleCTBa B COOTBETCTBUH C MEXaHU3MOM TEIUIONPOBOIHOCTH
D) OcTtriBanme BemecTBa 1MOCie OKOHYAHUS BO3ACHCTBHUS JIA3€PHOTO N3ITYUSHHS
Hnucmpykuusn. Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K xascooii | YK-2.3.2
RO3UUUU 8 J1e60M CMOSIOUE NOOOepume COOMEemCMEYIOUIYI0 ROZULUIO 8 NPAGOM
cmonouye.
YcTraHOBHTE COOTBETCTBHE MEKAY YCJAOBHSIMH TeIJIOBOI0 B3aMMOAEHCTBHS
OKpY:KaolIell cpebl ¢ MOBEPXHOCTHIO TeJIa M POAOM IPAHMYHOIO YCJIOBHUSI:
A) Temneparypa Ha HOBEpXHOCTH Teina 3amaercsa | 1) 2 poma
KakK (DYHKIUSI KOOPJMHAT U BPEMEHH
9 B) IlnoTHOCTh TEMJIOBOro MOTOKa 3afaercs Kak | 2) 3 pona
(YHKIHMS KOOpJAMHAT M BPEMEHH IS KaKIOH
TOYKH [TOBEPXHOCTH TeJa
C) XapakrepuzyeT KOHBEKTHBHBIM TerioodmeH | 3) 1 pona
MEXIYy I[OBEPXHOCTBIO Tejla M OKpY)Karomen
cpenon
3anuwiume evlOpanHvle YUPPLL OO COOMBEMCIBYIOWUMU OYKEAMUL:
A B C
Hucmpykyusa. Ilpouumaiime 3adanue u oaiime ceoii pazeepuymutii eapuanm | YK-2.3.2
omeema.
10 | OnummuTe, KaK pacXoAyeTcsi OJHEPrUsl JIa3epHOT0 W3JIy4YeHUs] TPH ero
BO3/1eliCTBHH HA BelIeCTBO.
Hucmpyxyusa. Ilpouumaiime 3a0anue u ¢ploepume 00UH NPAGULLHYBLI OMEEmM YK-3.3.2
Kaxoii MeToq pemmennsi cucteM ajredpanieckKux ypaBHeHHIl HA3bIBAKOT
MeTOJA0M MPOCTHIX HTepanuii?
11 | A)T'aycca
B) etinens
C) Skobu
D) Puuapacona
Hucmpyxyusa. Ilpouumaiime 3adanue u gvloepume 00UH UlU HECKONbKO YK-3.3.2
1o | MPasunbHuIX omeemos.

Ha kakxue rpynmsl JeJsTcsl METOAbI PpellieHUsl CUCTeM JIMHeiHbIX
aJredpandecKux ypapHeHMit?




A) [psimeie

B) O6patnsbie
C) UreparmoHHbie
D) Matpuunsie
Hucmpykyusa. Ipouumaiime 3a0anue u pacnoyoxcume eapuanmol O0meema 6 YK-3.3.2
npasuILHOIL NOCE008AMEIbHOCHU.
PacnoJsio:kuTe 3TANBI pEan3aliy YUCIEHHOI0 METOAA B NMPABUJIbHON
MOCJIe10BATEILHOCTH:
13 | A) CocraBieHue IporpaMMsbl JijIsl KOMITBIOTEPA WM UCIIOIb30BaHUE TOTOBON
MPOTrpaMMBbl
B) AHanu3 pe3ynpTaToB
C) IIpoBeneHue BHIYUCICHUI
D) Yrounenne Moaenu
Hnucmpykuusn. Ilpouumaiime mexcm u ycmanogume coomeemcmeue. K xascooii | YK-3.3.2
no3uyuu 8 n1e6om cmondue noddepume COOMEEMCMEYIOWYI0 NOZUUUIO 8 NPAGCOM
cmonouye.
YcraHoBHUTE ~ COOTBETCTBHE  MEXKAY  OCOOEHHOCTAMH  NPAKTHYeCKOIro
HCIOJIb30BAHMA U METOAAMU pellleHHs 33124 TeIUIONPOBOIHOCTH:
A) YcraHOBNIEHHE KaYECTBEHHBIX 3aBUCUMOCTEN B 1) Meton
YIPOIEHHBIX TOCTAHOBKAX 3a/1a4 B OTHOCUTEIHHO MI'HOBEHHBIX
HECJIOKHBIX CXEMATU3UPOBAHHBIX CIydasx HCTOYHHKOB
14 B) [Ilomyuermme  TemmeparypHoro mpodmwis B | 2) MeTon KOHEUHBIX
MIPOCTPAHCTBE I JII0OOTO MOMEHTa BPEMEHHU pasHocTer
C) Ilpu pacuete TemueparypHbIX mojeii mosropseMocts | 3) Meton Jlannaca
OIMHAKOBBIX ONEpaluil co3naer Oomblre yrnoOCcTBa s
MIPUMEHEHHS BRIYUCIUTENbHON TEXHUKH
3anuwiume evlOpanHvle YUPPLL OO COOMBEMCIBYIOWUMU OYKEAMUL:
A B C
Hucmpyxyua. Ilpouumaiime 3adanue u oOaiime ceoit pazeepuymuiii eapuanm | YK-3.3.2
15 | omeema.
Onummnre, YT0 NOHAMAETCS MOJ YHCICHHBIM METOAO0M.
16 | Hucmpykuyusa. Ilpouumaiime 3adanue u evibepume 00UH NPAGUILHBLIL OMEeEm OIIK-3.3.1
Kakune napameTrpbl He BXOAAT B Pac4eTHYIO (pOpMYJ1y YBeTUYeHUS
TeMIepaTyphbl 00beMa BelecTBA OTHOCHTEIbHO HAYAJbHON PH pABHOMEPHOM
pa3orpene?
A) O0beMHas IOTHOCT SHEPTHU
B)Y nenbHas TemioeMKOCTh MaTeprala
C) IpoBoauMoCTh MaTepuaa
D) IInotHOCTH MaTepHuana
17 | Hucmpykyusa. Ilpouumaiime 3adanue u gvipepume 00OUH Uil HeCKOAbKO OIIK-3.3.1

nPAGUILHBIX OMEEMO08.

Kakue mapameTps! BemecTBa, NpeacTABISIONIEr0 cO00i MPO3pavyHbIii
AUDJIEKTPHUK, BXOAAT B GOpMYJTy, OMMCHIBAIOIIYI0 TEMIIEPATYPY MOBEPXHOCTH
ONTHYECKOIl HEOTHOPOAHOCTH NP HeNMPEePbLIBHOM Harpese?

A) KoadduimeHT TerionpoBoaHOCTH

B) YnenbHas TEmioeMKoCcTh

C) OTHOCHTENbHBIH TOKA3aTeIh IPETOMIIEHHUS CPEIBI

D) IlnoTHOCTB
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Hucmpykyusa. Ilpouumaiime 3a0anue u pacnonoiicume 6apuanmol Omeema 6
HPAGUILHOIL HOCIE008AMEIbHOCHU.

PacnoJsio:xkuTe 3Tansl pemienusi 1ugdpepeHnnaibHbIX YPABHEHHI 10 METOY
Jlaniaca B NpaBHIILHOM MOCJI€10BATEIbLHOCTH:

A) MaTtemaTndeckast IOCTaHOBKA 3a7a4d B IPEAMETHON 00JIacTH

B) IlomyuenHoe anrebpandeckoe ypaBHEHUE PElIacM OTHOCUTEIIBHO N300paKeHUS
hyHKIIH

C) [pumensist mpeobpazoBanue Jlamnaca k auddepeHnaIbHOMY YpaBHEHHIO,
BMECTO OpUTHHAaNA (PYHKIMH TOTydaeM ypaBHEHUE I U300paKeHUs

D) [Ipu moMoIy COOTHOMEHUH MEX Ty N300paKeHUEM H OPUTHHAIIOM HaXOIUTCS
peleHue st OpuruHaia QyHKIUN

OIIK-3.3.1
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Hucmpyxyus. Ipouumaiime mexcm u ycmanoeume coomeemcmeue. K xascooi
no3uuUU 6 J1e6OM CMOIOUe nodbepume COOMEEMCHEYIOWYIO NOZULUIO 6 NPACOM
cmonoue.

YcTaHOBHTE COOTBETCTBHE MEXKIY €IMHUIAMH W3MEPEHHs H NapaMeTpamMm,
XapaKTepH3yIOIUMHU TEIUIOBbIE MPOLECChI:

A) Br/cm? 1) IToka3arenp MOMIOLIECHHS MaTepuaa

B) cm™ 2) KoaduiueHT TemnonpoBogHOCTH MaTepraa
C) Br/(cm:K) 3) I110THOCTH TEMI0BOIO MOTOKA

3anuwiume evidOpannvle YuUPPLL ROO COOMEEMCMEYIOUIUMU OYKEAMU:

A B C

OIIK-3.3.1
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Hucmpyxkyua. Ilpouumaiime 3adanue u oOaiime C60l pPA3GEPHYMbLIL 6aAPUAHM
omeema.

Onummre, 3a cYeT KAKHX MeXaHW3MOB TeIUIONPOBOAHOCTH TOIVIOIIEHHASA
IHePIus JIa3epHOIo U3/IyUYeHHUsl pacpocTpaHsieTcs B cpele.

OIIK-3.3.1
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Hucmpyxyua. Hpouumaiime 3a0anue u gploepume 00uH npasuibHblii OMeem
IToueMy TOUHBIE MeTObI pellleHUsI CHCTEM JUHEHHbIX aJredpanyeckux
YPaBHEHUI MMEIOT NOTPeIIHOCTh?

A) W3-3a mOTrpenHocTy onepauy CI0KeHHs

B) U3-3a morpenrHocty onepamnuyu yMHOKEHHS

C) U13-3a mOrpemHoCcTH onepanni OKpyTriIeHUs

D) N3-3a morpentHocTH onepaun JeIeHus

I1K-2.3.3
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Hucmpykyusa. Ilpouumaiime 3a0anue u évidepume 00uH Uil HeCKOJIbK0
NPAGUNLHBIX OMEECNIO8.

Kaxkue ycji0BUS HY?KHO BBITIOJTHUTD /151 pellIeHUs CUCTeM JIMHeNHHBIX
aJiredpanvyecKuX ypaBHeHMIl IPH MCIOJIB30BAHUM MeTOa XO0JIeNKoro?

A) IIpenycMoTpeTh HCHOIB30BAHUE PABUII ACHCTBHS C KOMIUICKCHBIMH YHCIAMHU
B) Orpann4uTh HHTEPBAJI M3MEHEHHS TICPEMEHHBIX

C) KoHTpoimpoBaTh BO3MOXXKHOE MEPETIOHEHUE, €CIIN YIIIOBBIE JIEMEHTBI MaTPHIIbI
OJIM3KY K HYJIO

D) Yucino HenszBecTHBIX He Oonee 50

[1K-2.3.3
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Hucmpykyus. Ilpouumaiime 3a0anue u pacnonoicume 6apuanmovt Omeema 6
HPAGUIbLHOIL NOC1E008AMETbHOCHIL.

Pacniosio:kuTe 3TANbl pelieHUsi OHOMEPHOT0 YPABHEHUSI TEILUIONMPOBOHOCTH
MEeTO/IOM KOHEYHbIX Pa3HOCTEell B MPABUILHOI MOCI€10BATETbHOCTH:

A) 3amena quddepeHInaNbHOTO YPAaBHEHUS S9KBUBAJICHTHBIM COOTHOILIICHHEM B
KOHEUYHBIX Pa3HOCTSIX

B) Hcnonk30Banue CeTKH MPSIMOYTOJIBHOTO THITA JIJISI TUCKPETH3AIUH Oce

I1K-2.3.3




KOOPIUHAT ISl IBYX MEPEMEHHBIX YpaBHEHUS
C) Ompenenenue TeMIepaTypbl B y3IaxX CETKU, UCXOS U3 TPAaHUYHBIX YCIOBHI
D) IlpubaBnenue TeMepaTypsbl, €Ciii B Cpefie €CTh 00bEMHBIN HCTOYHUK TETIJIOTHI

24 | Hnucmpyxuyua. Ilpouumaiime mexkcm u ycmanogume coomeemcmeue. K xasxcooii | 11K-2.3.3
no3uUUU 8 J1e60M CMOIOUe NOOGepume cOOmeEemcmeyouyI0 no3UYUI0 6 NPAsom
cmonoye.
YcraHoBHTE COOTBETCTBHE MEXKIY (YHKOIHOHAJHHBIM HA3HAYeHHEM H
Ha3BaHUEM He00XOAUMBbIX 3JIEeMEHTOB JII000ro Jiazepa:
A) Ocy1iecTBisieTcss UHBEPCUS 1) DneMeHT moaKauKu
(Hakayka) BEIIeCTBa,
COJIEpIKAIIEro aHCAMOJIbh MOJIEKYT
B) Bosnmeiicteyer Ha pabouee | 2) Pesonarop
TEJO MTOTOKOM (hOTOHOB,
AIIEKTPOHOB, WIH IPYTUM
CHOCcOOOM U  OCYIIECTBICHUS
WHBEPCHU
C) Ocymectrisercss nocrarouHo | 3) PaGouee Temo
WHTEHCHBHOE  B3aMMOJICHCTBHE
M3Iy4YeHHs] C BEIIECTBOM, OTOOD
SHEPrHH OT aHCAMOJIsI MOJIEKYTI
3anuwiume evidOpannvle YuUPPLL ROO COOMEEMCMEYIOUUMU OYKEAMU:
A B C
25 | Hucmpykuus. Ilpouumaiime 3adanue u oaitme ceoii pazeeprnymuiii eapuanm | 11K-2.3.3
omeema.
OnummuTe, HA KAKOM THpPEINOJIOKEHHH OCHOBAHO BePOSTHOCTHOE OMUCAHME
NMPoLEeccoB B Ja3epax.
26 | Hucmpykuus. Ilpouumaiime 3a0anue u evloepume 00OUH NPAGUIbHbBLIL OMeEeH I1IK-3.3.3
OT Yero 3aBHCHT CIIOHTAHHOE M3JyUYeHHe aTOMOB B pa0o4eM BelllecTBe Ja3epa?
A) Ot sHepruu AMEKTPUIECKOTO MO, JeHCTBYIOIIETO HA aTOMBI U3BHE
B) Ot sHEeprum MarHuTHOTO TIOJIS, TEUCTBYIOMIETO HAa aTOMBI N3BHE
C) Or cBoiicTB aTOMOB
D) OT mnoTHOCTH TETIOBOTO OTOKA, IEHCTBYIOIIETO HA aTOMBI U3BHE
27 | Hucmpykyus. Ilpouumaitme 3a0anue u evibepume 0OUH Ui HeCKOJIbKO [1K-3.3.3
HPAGUILHBIX OMEEMO8.
Kaxoii ¢pusugeckuii cMbICJ KBagpaTa MOAYJIS BOJJHOBOMH (GyHKIMHU?
A) BeposiTHOCTb HaX0XK/ICHUS YaCTHUIIBI B JAHHOW TOYKE MPOCTPAHCTBA
MPOMOPIIMOHANBHA EMY
B) DTo amminTy1a BEpOSTHOCTH
C) D10 WIOTHOCTH BEPOSTHOCTH
D) BeposiTHOCTB pacmosioyKeHHs dJEKTPOHA 3aJaHHOM Ha SHEPTETHYECKOM YPOBHE
Hucmpyxyusa. Ilpouumaiime 3a0anue u pacnonodicume 6apuanmsl omeema 6 IIK-3.3.3
RPAGUILHOI NOCIE008AMEILHOCIU.
PacnoJiokuTe 3TanbI Npoiecca reHepUPoOBaHUs Y1eKTPOMATHUTHBIX BOJIH B
08 Jiazepax B NPaBWJIbHOI MOC/1€10BATeIbHOCTH:

A) Hakauka pabouero BemecTsa

B) UnayuupoBaHHOE U3TydeHHE

C) UnBepcust paboyero BemecTna

D) Ot6op »HEpTHU OT aHCAMOJISI MOJIEKYIT




Hucmpyxyua. Ilpouumaitme mexcm u ycmanogume coomeemcmeue. K xaxncoon | 11K-3.3.3
no3uyuu 8 n1e6om cmondye noddepume COOMEEMCMEYIOUYI0 NOZUUUIO 8 HPAGOM
cmonoue.

YcTaHOBHTE COOTBETCTBME MEKAY JIMTEJNBHOCTHIO H3JIy4aeMOro Jia3epoMm
HMIIYJIbCA M PEeKUMOM ero padoThl:

29 A)10°...10°¢ 1) PexxviM THTaHTCKUX UMITYJIbCOB
B) 107...10%¢ 2) PesxM CHHXPOHM3AIIHH MO
C) Kopoue 10 ¢ 3) PexxuM cBOOOIHOM reHepalun
3anuuwiume evlOpanHble YUPPLL NOO COOMBEMCMEYIOUWUMU DYKEAMU:
A B C
IIK-3.3.3
Hucmpykyusa. Ilpouumainme 3adanue u oaiime ce0li pazeepHymulil 6apuaHm
omeema.
30 Onummnre, npu KAKHX YCJIOBUSAX BO3MOKHO reHepupoOBaHNe

IEKTPOMArHUTHBIX BOJIH B Jla3epax.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOY4YaroUIUMXCsl 3a04HON (OPMBI
o0OydeHus, mpeacTaBieHbl B Tadnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. MeTtoguueckiue  Marepuanbl,  ONpEACTSAIONIAE  TPOUEAYpPhl  OLIEHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcs B
JOKAJIbHBIX HOpMaTuUBHBIX akTax [YAIL, pernameHTHpYyHOIHUX MOPSAJOK U HPOLEAypY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalluu O0yJaromuxcs
I'VAIL

11. Metoau4ueckue yKa3aHus st 00YJaroIIUXCs IO OCBOCHUIO TUCITUTLTAHBI

HCJ'H)IO JUCHOUIINIMHBL  ABJIACTCA — IMOJIYYCHHE CTYACHTaMU TPCACTABICHUA O
COBPEMECHHBIX UHTCIJICKTYAJIBHBIX CUCTEMAaX U UHTCIIJICKTYAJIIBHBIX METOAAaX TEXHOJIOTHUYCCKOI0O
MMPOCKTUPOBAHMA, 00 HCIIOIL30BAHUU HHTCIUICKTYAJIbHBIX CUCTEM B PCIICHHUU TCXHOJOTUYCCKUX
3aa4, MNPUMCHCHHU TCXHOJIOTMYCCKOIO O60py210BaHI/I$I C DJJEMCHTaMHU HCKYCCTBECHHOI'O
HHTCJIJICKTA B MPOU3BOACTBA OJBJICKTPOHHLIX CPEACTB; Pa3BUTUC HABBIKOB U CIIOCOOHOCTEH
CTYACHTOB K CaMOCTOATCIbHOMY OCBOCHHUIO U pa3pa60TKe COBPECMECHHOT'O TEXHOJIOTHYECKOI'O
06OPYZ[OB21HI/I$I C 2JICMCHTAaMH HMCKYCCTBCHHOI'O MHTCJUJICKTA PA3JIMYHOTO HA3HAYCHUS, PASBUTHUC
MOHUMAaHUSI HWMH BO3MOXXHOCTEH TEXHOJIOTHYSCKOTO MPOCKTUPOBAHHA KakK a6CTpaKTHOFO u
06pa3H0r0 MBIIIJICHUSA, aAJITOPUTMHUUYCCKOTO TBOPUYCCTBA MJIA HCIHOJB30BAHUA IMOJYUCHHBIX

3HaHUH B CBOEH MpOo(eCCHOHATEHON IEATEIbHOCTH.

11.1. Meroaunueckue ykazaHus AJi1 00y4aroImUXCsl 0 OCBOSHUIO JIEKIIHOHHOTO
Marepuana

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE M3JIOKEHHE y4eOHOro Mmartepuana. Ha3HaueHWe COBpPEMEHHOH JIEKIMU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJMYYUTh BCIO MH(OPMAIMIO 1O T€ME, a B OCBOCHUU




(GyHIaMEHTAJIBHBIX TPOOJeM TUCHMIUIMHBI, METOJOB HAyYHOrO TIIO3HAHMS, HOBEWIIMX
JOCTYD)KEHUHM HaydHOH MbIciau. B ydyeOHOM mporecce JIeKIus BBINOIHAET METOJO0JIOIHMUYECKYIO,
OPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIEKIUs pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHON 00sIacTH 3HaHus, €€ mpoOieMbl, AAeT LEeIbHOE NPEACTaBICHUE O IUCLUILIIMHE,
[IOKa3bIBACT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMMU.

ITnanupyemble pe3yabTaThl IPU OCBOEHUH 00YYarOMUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OIPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TIOJIy4eHHE OIbITa TBOPUYECKOH pabOTHI COBMECTHO C MPEIOIaBATEIIEM;

— pa3BuUTHE MNpO(EecCHOHAIBHO-/IEIOBBIX  KAayecTB, JIOOBU K  NpeaMeTy U
CaMOCTOSITEJIBHOIO TBOPYECKOTO MBIIILJICHUS.

— MOsBJIEHUE HEOOXOUMOr0o MHTEpeca, He0OOXOAUMOTO Ul CAMOCTOSATEILHOM PadoThI;

— IIOJIyYeHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKU U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJVDKaMIINeE TOIbI;

— HayuduTbhCsl METOJIUYECKH oOpabaTbiBaTh MaTepuasl (BBIACIATH IJIABHBIE MBICIU U
IIOJIOXKEHUS, IPUXOJUTh K KOHKPETHBIM  BBIBOJAM, IIOBTOPSATh MX B  pa3jIMYHBIX
(bopMyITUPOBKax);

— IOJIy4€HHE TOYHOI'O IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U NOHATHUI.

JIeKUMOHHBI MaTepual MOXET COIPOBOXKIATbCA JEMOHCTpalUed CIIAlI0B U
UCIOJIb30BAaHUEM DA3/aTOYHOI0 MaTepuajla IpU IPOBEIEHUM KOPOTKHX JHUCKyccuil 00
0COOEHHOCTSIX MPUMEHEHHUS OTJCIBHBIX TEMATHK 10 TUCIUIUIHHE.

CTpyKTypa IpeIocTaBICHUs JICKIIMOHHOTO MaTeprana:

—  (hopMyIHPOBKY TEMBI JICKIIUU;
—  YKa3aHHE€ OCHOBHBIX M3y4acMbIX Pa3/eOB WU BOIPOCOB U NPEANIOIAraeMbIX 3aTpaT
BPEMEHHU Ha UX U3JI0KECHHUE;

—  U3JI0KEHUE BBOJHOM 4acTH;

—  HU3JI0XCHHE OCHOBHOM YaCTH JICKIIUU;

—  KpaTKue BBIBOJBI 10 Ka)XKIOMY U3 BOIIPOCOB;

—  3aKJIIOYEHHUE;

—  PEKOMEHJIALMH JINTEPATYPHBIX HCTOYHUKOB T10 U3J1ara€MbIM BOIIPOCAM.

TpeboBaHusl K CTPYKTYpH3aIMU JIEKIMH ONPEACNSIOTCS TpeOOBaHMSIMH OOecreueHus
KayecTBa JIGKIUH M HEOOXOAMMOCTBIO YNPAaBJIEHUS 3TUM MPOLECCOM. JIeKIus Kak 3JIeMEeHT
00pa30BaTeNbHOTO MpoIiecca JOMKHA BKIIOYATh CIETYIOIINE ITalbl:

1. HayanpHblit 3Tanm KaXaA0ro JIEKIMOHHOTO 3aHSTHUS — OIVIAIIEHHE OCHOBHOW TEMBI
JEKIIMM C KPaTKOW aHHOTAlMed IpeIaraéMbIX Ui HM3y4YEHHs BOIPOCOB. JIEKTOp IOJLKEeH
COOOLINTh O NPUMEPHOM IUIAHE MPOBEACHUS JIEKIMHM W MPEINoiaraéMoM paclpeaeIeHun
Oromxera BpeMeHHU. Ecinu ouepeHOe 3aHATHE SBISETCS MPOAOKEHUEM IpeNbIayIIen JIEKINH,
HEOO0X0UMO KpaTko c(hOpMYJIUPOBATh IOJyYEHHBIE paHee pe3yJbTaTbl, HEOOXOOUMBIE IS
IIOHUMAaHUs U YCBOCHUS U3Y4aeMbIX BOIIPOCOB.

2. B BBOJHON 4YacTH JIOCTaTOYHO KPATKO XapaKTEpPHU3YyeTCsl MECTO M 3HaueHHe JaHHOM
TEMBI B Kypce, JaeTcs 0030p BaXHEUIINX HCTOYHUKOB U (POPMYITUPYIOTCS OCHOBHBIE BOIIPOCHI
WINM 33Ja4d, pEelIeHHe KOTOPbIX HEOOXOAMMO JUIsl CO3JaHMs CTPOMHON cHucTeMbl 3HAaHUN B
JaHHOM TpeaMeTHOW ob6nmacth. B 93Toif dYacTH JleKUMU JEMOHCTPHPYIOTCS OCHOBHBIC
HelarOrMYeckhue MEeTOJIbl, KOTOpble OyAyT MCIIONB30BaThCA IPH M3JIOKEHHUM MaTrepuana u
YCTaHABIIMBAETCS KOHTAKT C Ay IUTOPUEM.

3. OcHOBHasl yacTh JICKIUM HMMEET CBOEH MLEJbI0 PAaCKPBITHE COJEP’KaHHs OCHOBHBIX
BOIIPOCOB HJIM PA3JEJIOB M ONPENEIACTCs JIOTHUECKOW CTPYKTYpoH IutaHa Jiekuuu. llpu stom
UCTIONIB3YIOTCS. OCHOBHBIE I€AarOrMuecKue CHocoObl M3JIOKEHUS MaTepuala: OIHCaHue-
XapaKTepUCTHKA, TIOBECTBOBaHUE, OOBSICHEHHME U JAp. JIEKTOp MOIDKEH TaKkKe YMelo
UCTONB30BaTh A(PGEKTUBHBIE METOAMYECKHE TNpPUEMbl H3JI0XKEHUsS MaTepuana - aHalus,



00001IeHne, WHAYKIHIO, JCAYKIHUIO, TPOTUBOIOCTABICHHS, CpaBHEHMS W T. .,
o0ecrnevynBaronife JOCTaTOUHO BHICOKMI YPOBEHb KauecTBa yueOHOro mpolecca.

4. B 3aKJIOYHMTEIbHONH YacTH JICKIIMHM IPOBOAAT 0000IIeHHE HaumOojee BaXKHBIX U
CYILIECTBEHHBIX BOIIPOCOB, JETAIOTCS BHIBOJBI U (DOPMYIHPYIOTCS 3aa4M AJIsi CaMOCTOSATEIbHON
pabotsl crmymareneir. OcraBiieecss BpeMsi HCIONB3YIOT JJIsi OTBETOB HA BOIPOCHI, 3aJaBaEMbIC
CIIyLIaTeJsIMU, U, IO BO3MOXHOCTH, JIJIsl AUCKYCCUU O COJIEPKaHUU JIEKIIHH.

TpedoBaHus K NPOBeIEHUIO JTEKIINU

CopepxaHue  JEKIMOHHOTO  MaTepuana  JOJDKHO  CTPOTO  COOTBETCTBOBATh
COJepXKATEIbHON YacTH YTBEP)KICHHOW paboueld ydeOHOM mporpaMMmbl AMCUUIUIMHBL U
00ecrnevnTh BBIIOJHEHHUE CIAeAYIOMMX (DYHKIMN A JAHHOTO BUAA 3aHITHS:

— uHbOPMAIMOHHYIO (M3J1araeT HeOOXOJMMbIC CBECHNUS);

— CTUMYJIMPYIOIIYIO U MOTHUBALMOHHYIO (IIpoOyXkaaeT uHTepec K Teme, (GopMHUpOBaHHE
MO3HABATEIIBHOTO HMHTEpPECa K COACPKAHUIO YYCOHOW ITUCIMIUIMHBI W MPOQPECCHOHATHHON
MOTHBAIMK OYyyIIEro CHeraincTa, CoAeHCTBUE aKTUBU3AIIMH MBIIIIJICHUS CTYACHTOB);

— BOCIHUTHIBAIONIYIO ((DOPMUPOBAHKE CO3HATEIBHOTO OTHOIICHHUS K MPOIIeCcCy 00yUdeHus,
CTPEMJICHHUSI K CAaMOCTOSITENIbHOM paboTe U BCECTOPOHHEMY OBIIAJCHHIO MPOGheCcCHOHATHHBIMU
HaBBIKAMU);

— Ppa3BHUBAIONIYIO (JA€T OLICHKY SBJICHUSM, Pa3BUBACT MBIILICHUE);

— OpHUEHTHUPYIOUIYIO (B mpobiiemMe, B JIUTEpaType);

— Pa3bACHAIOLLYIO (HalpaBJieHHAs MPeX/ie Bcero Ha (OPMUPOBAHUE OCHOBHBIX MOHATHIMA
HayKH);

— yOexaaromnryto (C aKIleHTOM Ha CUCTEME J0Ka3aTeIbCTB).

Hesamennma nexius ¥ B QyHKIIMHA CUCTEMATH3AIMH U CTPYKTYPHUPOBAHHS BCETO MacCHBa
3HaHUW 1o JaHHOW nucuuruinHe. ConepkaHue u ¢GopMa MPOBEACHUS JIEKIIMOHHOTO 3aHSATHUS
JOJKHBI ~ COOTBETCTBOBAaThH  TPEOOBAHMSIM,  ONPEACISIONIMM  KAYeCTBEHHBI  YpOBEHBb
oOpa3oBatensHOro Tporiecca. K HuM otHOCATCS:

— Hay4Hass 00OCHOBaHHOCTb, MH()OPMATHBHOCTH W COBPEMEHHBIN HAy4YHBIH YPOBEHb
JTTAKTHYCCKUX MaTepUAJIOB, U3JIaraeMbIX B JICKIUH;

— METOAWYECKH OTpaboTaHHas ¥ yAOOHas [ BOCIPHUSATHS TOCIEI0BATEILHOCTD
W3JI0KEHUS U aHATTN3a, YeTKasi CTPYKTYpPa U JIOTHKA PACKPBITHS U3JIaraeéMbIX BOITPOCOB;

— raybokas ~ MeToaudeckas — mpopaboTka  MPOOJIEMHBIX  BOMPOCOB  JICKIUH,
JTIOKA3aTeIbHOCTh W apryMEHTHPOBAHHOCTh, HAJUYHE JOCTATOYHOTO KOJUYECTBA SIPKUX,
yOeIUTENbHBIX TPUMEPOB M HAYYHBIX JOKA3aTEIbCTB;

— SIPKOCTh H3JIOKCHHSI, YMOIIMOHAIBHOCTh, UCIIOJB30BaHNEe d(PPEKTUBHBIX OPATOPCKUX
MIPUEMOB - BBIBEJCHHE TJIaBHBIX MBICICH U TOJOKEHUH, OJYEPKUBAHUE BBIBOJOB, U3JI0KECHUE
JIOCTYITHBIM U SICHBIM SI3BIKOM, pa3bsCHEHHUE BHOBh BBOJIMMBIX TEPMHHOB Y Ha3BAHUH;

— BOBJICYCHHE B TIO3HABATENBHBIM MPOIECC AYAUTOPHM, AKTUBU3ALUS MBIIUICHUS
CIIymaTesnei, MocTaHOBKA BOTIPOCOB JIJIsl TBOPUYECKOMN JICATEIbHOCTH;

UCTIONIb30BaHNE TEXHUUYECKUX CPENICTB OOYUYEeHHs, HATJSAHBIX MOCOOUM, MIaKaTOB U IO
BO3MOXXHOCTH ayJTMOBU3YaTbHBIX TUAAKTHYCCKHX MaTEPHAJIOB, YCHIMBAIOMIMX 3()()EKTHBHOCTD
00pa30BaTeNbHBIX TEXHOJIOTHH.

11.2. Metoauueckue ykazaHus JUist 00y4JaroMxcs 10 y4acTHIO B CEMUHapax
(He mpeaycMOTPEHO yUYeOHBIM TIIAHOM)

11.3. MeToamueckue yKkazaHus ISt 00yJarONIMXCs 110 MPOX0XKICHUIO MPAKTHUECKUX
3aHATUN

[IpakTuueckoe 3aHSATUE SBIAETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4eOHOTro
npoliecca, 3aKII0Yalonasicss B BBITOJHEHHH 00Y4alOIMMHCS 1101 PYKOBOJICTBOM IPETIOAaBaATEINs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeIbI0 YCBOEHHUS HAYyYHO-TEOPETUYECKHX OCHOB YyueOHOMU
JTUCLUTUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITa TBOPUECKOH JeSITETLHOCTH.
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[enbio MpakTUYECKOTO 3aHATHUS U 00yYaroIIerocs sBIsSeTCsl MPUBUTHE O0yUYaIOIIUMCS
YMEHHUI U HAaBBIKOB MMPAKTHYECKOM JIEATEIbHOCTH MO U3y4aeMON JUCIUIUIMHE.

[Tnanupyemble pe3yapTaThl IPH OCBOSHUH 00YUYaIOMIMMCS PAKTUYECKUX 3aHATHI:

— 3aKpervieHue, yriayOJleHue, pacIIupeHHe M JeTalu3alus 3HAHWHA IpH pEIIeHUH
KOHKPETHBIX 3a7a4;

— Dpa3BUTHE TIO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIIbBHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKAMU H3Y4YEHHUsS KOHKPETHON yuyeOHOM
JUCLUILINHBI,

— BbIpa0OTKAa CHOCOOHOCTH JIOTMYECKOT'O OCMBICJICHUS] TOJIYYEHHBIX 3HAHUHM JUIs
BBITIOJTHEHMS 3aJJaHNI;

— o0ecrnedyeHre palruoOHAIBHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHUIYaJIbHON (Gopm
00y4eHwusl.

TpeboBaHMs K MPOBEACHUIO MPAKTUYSCKUX 3aHITUN

ITo cBoeli TeMaTHKE MPAKTHYSCKUE 3aHATHS JODKHBI: IMETh PaIllHOHATIBHO BEICTPOCHHYIO
CTPYKTYpPY; COIJIACOBBIBATBCS C COJIEPKAHHEM JUCLUILIMHBI, MPEaycMaTpuBaTh OTPAOOTKH W
pa3BUTHE MPOPECCHOHANBHBIX YMEHHWH; pa3BHBATh HHTCIUICKTYaJIbHBIC YMCHHS CTYICHTOB;
OTMEYAThCS BBICOKUM HAay4YHO-TCOPETHUYECCKMM ypPOBHEM; OBITh HaJJICKAIIMM 0O0pa3oM
00eCIeYeHHBIMU TUJAaKTHICCKUMHU MaTepUaIaMU U CPEICTBAMHU O0YUCHHUS.

B mporecce mnpakTHUECKOro 3aHATHS JOKHO 00€CIeuMBaThCS: KOHCTPYKTHBHOE
B3aMMOJICHCTBHE U OOIICHHE, TOOPOXKEIATSILHOCTh M YBOXKCHNUE B OTHOIICHUSX MPEIIOAaBaTelIs
CO CTyJCHTaMH, OOBCKTUBHOCTh W TPEOOBATEIBHOCTH IPEIOJaBATENIsl OTHOCHTEIIBHO OIICHKH
y4eOHBIX JOCTH)KCHHH CTYJICHTOB; BBICOKHH YpPOBEHb CaMOCTOSITCIIBHOCTH M aKTHBHOCTH
CTYJICHTOB, yMCHHEM TMpeIojaBaTesl HalaIuTh KOHTAKT C ayJAMTOPUEH, MpeAoTBpaIaTh
BO3HUKHOBEHHE KOH(MDIUKTHBIX CHTYyallMid, a B Clydyae BO3HHKHOBEHHS YMETh HX YCTPaHUTH,
yYMEHHE MOJIEPKUBATh PAOOTOCIIOCOOHOCTh CTYICHTOB.

TUNUYHBIME CTPYKTYPHBIMH 3JIEMEHTAMH 3aHSTHS SBIISIOTCS: BBOJHAs, OCHOBHAs W
3aKJIFOYUTEIbHAS YaCTH.

Bsoonas wacme obecriednBaeT MOJATOTOBKY CTYJICHTOB K BBIITOJIHEHUIO 3a/IaHUiH paboThl. B
€€ COCTaB BXOJSIT:

* (¢dopMyIMpOBKa TEMBI, MEIW M 3a7ad 3aHATHA, OOOCHOBAaHHME €r0 3HAYUMOCTH B
po(heCcCHOHATTLHOM MOJATOTOBKE CTYICHTOB;

* paccMOTpEeHHE CBS3€H TaHHOW TEMBI ¢ APYTUMU TEMaMH Kypca;

*  W3JI0’)KEHHE TEOPETHUECCKUX OCHOB PaOOTHI,

* XapaKTEepUCTHKA COCTaBa M OCOOCHHOCTEH 3adaHuil pabOThl U OOBSICHEHUE TOIXO/0B
(MeTom0B, CIOCOO0B, MPUEMOB) K MX BBITIOJTHEHHIO;

* XapaKTepUCTHKa TPeOOBaHUI K pe3ynbTary paboThl;

* BBOJHBIA MHCTPYKTaX IO TEXHUKE OE30MacHOCTH MPH IKCIUTyaTallid TEXHHYECKUX
CPEJICTB;

* MPOBepKa TOTOBHOCTHU CTYJICHTOB K BBITTOJIHEHHUIO 33JJaHUI paOOTHI;

* npoOHOE BHITIOJHEHHUE 33JaHU TI0]T PYKOBOJICTBOM TIPEIo1aBaTers;

* yKa3aHWs MO0 CAMOKOHTPOJIIO PE3yIbTATOB BBITIOJHEHHUS 3a1aHUH CTYICHTAMU.

OcHosHas uacmb TIPEANONAraeT CaMOCTOSITENIPHOE BBIMIOJHEHUE 3aJlaHUN CTYJIEHTAMH.
MOo>KeT COTTPOBOKIATHCS:

* JIOTIOJTHUTEIIbHBIMU Pa3bICHEHHUSIMU TI0 X0y PaOOTHI;

* YCTpaHEHHEM TPYAHOCTEH MPH BBIMOJHCHUN 33JJaHUI paOOTHI,

* TEKYLIUM KOHTPOJIEM U OIEHKOH pe3yIbTaToOB pabOTHI;

* moanep)kaHueM B pab0YeM COCTOSIHUU TEXHUYECKUX CPEJICTB;

* OTBETaMH Ha BOIPOCHI CTYICHTOB.

3axnouumenvrasn yacms COOEPIKUT:

* TI0JIBEICHHE OOIIMX UTOTOB (ITO3UTHUBHBIX, HETATUBHBIX ) 3aHSATHUS,




* OIICHKY Pe3yJIbTaTOB Pa0dOTHI OTJCIBHBIX CTYICHTOB;

* OTBETHI HA BONIPOCHI CTYJIEHTOB;

* BbIJIa4y PEKOMEHIALUH [0 YIYUIIEHUIO MoKa3aTeaeil paboThl U yCTpaHEHHIO TPOOeIoB
B CHCTEME 3HAaHUM U YMEHHUH CTYJICHTOB;

* cOOp OTUETOB CTYACHTOB I10 BHIIOJIHEHHOW paboTe ISl TPOBEPKU MPETOAABATEIEM;

* H3JI0KEHME CBEACHUH O MOJArOTOBKE K BBIIIOJIHEHUIO CIEAYIOLEH paboThl, B YaCTHOCTH,
0 MOJIeXKaIleld U3YUEHHUIO0 YUYEOHOU JTUTEpaType.

11.4. Metoauueckue yka3zaHus Uit 00y4JaroMIMXCsl IO BBITOIHEHUIO JIAO0OPATOPHBIX
paboT (He MPEeayCMOTPEHO YIEOHBIM TLTAHOM )

11.5. Meroanueckue ykazaHus JJis 00y4arolnXCs 0 MPOXOKICHUIO KYPCOBOTO
MIPOEKTUPOBAHUS/BBIIIOJIHEHUSI KyPCOBOIl pabOTHI
(HE IpeyCMOTPEHO YUEOHBIM IIJIAHOM)

11.6. MeTtoanueckue yka3zaHus Uit 00ydJaromMXCs 10 MPOX0XKICHHIO CaMOCTOSITEIbHOM
paboThI

B Xoje BBIIOMHEHUS CaMOCTOSATEIBHONW padOThI, O0YUYAIOIIUICS BBIMOIHSIET padoOTy IO
3aJ]aHHI0 W TIPU METOJMYECKOM PYKOBOJICTBE IPEIoaBaTelis, HoO 0e3 ero HermocpeJaCTBEHHOTO
y4acTusl.

Jns oOyyarommxcsi 1mo 3ao4HOd (opme OOYYCHHs, CaMOCTOSITeNIbHAs pabdoTa MOXKET
BKJIIOYATh B C€0s1 KOHTPOJIbHYIO paboTy.

B mporiecce BBINOJHEHHSI CaMOCTOSTENLHOW paboThl, y oOydwaromerocs (hopMupyercs
nenecoodpasHoe MmIaHUPOBaHUE pabodero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHMU W CHUCTEMAaTH3aIlMHM MPUOOpPETACMbIX 3HAHWH, 00ECIIEYMBACT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, MOMOTaeT TOJYYUTh HABBIKMA ITOBBIIICHUS
poeCCUOHATIBHOTO YPOBHSI.

MeTomuyeckuMU ~ MaTepuajaMH,  HAMpaBJISIONIMMH  CaAMOCTOSTENbHYIO  paboTy
00yYarOIIUX CSSIBIISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHall 10 TUCIUILIHHE;

— METOJIMYECKHE YKa3aHHs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydYaronIuXCs
1o 3a04HOU (hopme OOyUEHHS).

11.7. Meroauueckue ykazaHus i1 00y4aroIuXxcs M0 IPOX0XKAECHUIO TEKYIIETo
KOHTPOJISl yCIIEBAEMOCTH

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJIb KAadyeCTBAa 3HAHUU
00y4arouXxcsl, OCYIIECTBISEMOI0 B TEUEHHE CEMECTpa C IIeJIbI0 OLEHMBAHUSA XO/a OCBOCHHUS
JTUCHUTUIMHBL, CTUMYJUPOBAaHHUS y4eOHOH IesTeIbHOCTH OOYYaroIIUXCs, COBEPIICHCTBOBAHHS
METOAMKH MTPOBEACHUS 3aHATHI U IPOBOJUTCA B XOZ€ BCEX BUJIOB 3aHATUH B opme, U30paHHOH
IpernojaBaTesieM.

Metoapl  TEKyIIEro  KOHTPOJS ~ yCIEBAEMOCTH  BBIOMPAIOTCS  MpErnoAaBaTeleM
CaMOCTOSITENIEHO UCXO/IS U3 CIeUN(DUKN JUCITUTITAHBIL.

Bo3MoskHBIE METO/IBI TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH CTYICHTOB!

— YCTHBIN OIIPOC Ha 3aHATHSAX;

— CUCTEMaTHYECKasl IPOBEPKA BHINOIHEHNS] HHAUBUAYaIbHBIX 3aaHUN;

— KOHTPOJIb CAMOCTOSITENIBHBIX pa0OT (B MUCHbMEHHOM WJIM YCTHOM (popMax);

— WHBIE BUBI, OIPEAEIISEMbIE IPETIOAABATENIEM.

Pe3ynbTaThl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OTPaXKalOTCs B JKypHaJe yyeTa yuyeOHbIX
3aHATUI U UCTIONB3YIOTCS JUIsl ONIEPATUBHOTO YIPaBIeHUs 00pa30BaTEIbHBIM MPOLIECCOM.

Kaxnpli  BuJ — TEKyIIEro KOHTPOJS  YCIIEBAEMOCTH  CTYJEHTOB  OLIEHHBACTCS
COOTBETCTBYIOIKUMHU Oanamu B pamkax 100 — 6amibHON CUCTEMBI OLIEHKH PpabOThI CTYIEHTOB 32
cemecTp. B aTom ciydae, MCHOIB3YIOTCS CUCTEMA U KPUTEPUM OLIEHKU 3HAHUN 00ydarommxcs,



YKa3aHHbIE B JIOKAJbHBIX HOpMaTuUBHBIX akrax I['YAIIL. bamnel, nmoigyueHHble B pe3yibTare
TEKYLIEro KOHTPOJS YCIHEBAEMOCTH, YYMTBIBAKOTCS TIpPU MPOBEACHUU IPOMEKYTOUHOU
aTTeCTalUU.

Cucrema OLIEHOK IPU NPOBENECHUH TEKYIET0 KOHTPOJISI YCIIEBAEMOCTH OCYILECTBIISIETCS
B COOTBeTCTBMM C TpeOoBaHusMu Ilonoxkenuit «O TeKylieM KOHTpOJE YCIIEBaEMOCTH U
MPOMEKYTOUYHOU aTTecTanuu ctyaeHToB ['YAII, oOydwarommuxcss Mo IporpamMMbl BBICHIETO
obpazoBanusi» u «O MOIYJbHO-PEUTHUHTOBOM CHUCTEME OIICHKM KadecTBa Y4ueOHOW paboThl
ctyaeHToB B 'Y AIDy.

11.8. Meroaunueckue ykazaHus Ui 00y4aromuXcsl M0 IPOXO0KACHUIO TPOMEKYTOUHON
aTTecTaluu

[IpomexxyTounass  arrectamus  OOyYarOIIMXCS  NPEAYyCMaTpPHBAcT  OICHHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3YyJIbTAaTOB 00Yy4YeHHS O nuciuiuimae. OHa BKIIIOYAET B
ce0s.

— D9JK3aMeH — (opma OIEHKH 3HAaHWH, IOJYYEHHBIX OOYyYaroIIMMCS B IpoLecce
W3YYCHUS BCEH NUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITEILHOW PabOThI, CIOCOOHOCTH
NPUMEHATh HMX JUIS PEIICHHS NPAKTUYCCKUX 3a7ad. DK3aMeH, KaK IPaBHJIO, MPOBOIUTCS B
NEepUOJ OSK3aMCHAIIMOHHOW CECCHHM W 3aBEPINASTCS AaTTECTAI[MOHHOW OIICHKOW «OTIHYHOY,
«XOPOIIIOY», «YIOBICTBOPUTEIBHOY», HCYIOBICTBOPUTEIBHOY.

Cucrema OLEHOK IpPHU MPOBEACHUM MPOMEKYTOYHOM aTTECTAMHU OCYLIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusimu Ilomoxkennit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEKYTOUYHOU aTTecTanuu crtyaeHToB ['YAII, oOyd4aromuxcss Mo IporpamMMbl BBICHIETO
obOpazoBanus» U «O MOAYIHHO-PEUTHHTOBON CHCTEME OIICHKH KadecTBa ydeOHOW paboThI
ctyaeHToB B 'Y AIDy.



JIuct BHECEHUS! U3MEHEHUH B pabouyio MporpaMMy JUCHUTUIHHBL

Jlata BHEceHUs
H3MEHEHUH U
TOIIOJTHEHUH.

IToxmuces BHecHIETO
HW3MEHEHMUS

CogepskaHue U3BMEHEHHUI U JOTIOTHEHUIM

Jara u Ne

MPOTOKOJIA
3aceIaHus
Kadepbl

IToamnuce
3aB.
Kadeapoit






