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Omuodka! 3akaaaka He onpeeJieHa.
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Omuodka! 3akaaaka He onpenesiena.ll
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Omuobka! 3akaaaka He onpeaejieHa.l?2
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Omuobka! 3akaaaka He onpenesieHa.l3
Omuodka! 3akaaaka He onpeneseHa.l4
Omuodka! 3akaaaka He onpenesnena.20



1. Ileaun ocBOeHHS TUCHMILIMHBI

K ocHOBHBIM meJassM OCBOCHHA JHCHUIIIIMHBI

«Maremaruueckoe MOACIIMPOBAHUC B

MaTEepUAIOBEICHUN) CIIEAYET OTHECTH:
. (dbopMUpOBaHNE OCHOBHBIX MTPHEMOB MTO3HABATEIILHOM JICATEILHOCTH CIICIIHAIUCTOB B
HaIlpaBJIECHUU MOJICJINPOBAHUS CBOMCTB MAaTEPUAJIOB;

. GbopMUpOBaHHE HABBIKOB,

HGOGXOI[I/IMBIX A ydactusd B CO3JaHUM HOBBIX

MAaTCpraJIOB U TEXHOJIOTHI IIpOU3BOJCTBA.
K ocHOBHBIM 3agadaM OCBOCHHUS JHCHUIIIINHBI «MatemMaTH4ecKoe MOACIUPOBAHUC B
MaTCpHAIOBCACHUN CIICAYET OTHCCTH:

. pacuIMpeHre Hu
HEOPraHUYECKOM,

3aKpEIUICHHE TEOPETHUYECKUX M TMPAKTHUYECKUX 3HAHUM 110
OpraHWYeCKOH, (U3MYECKOM U KOJJIOMJHOW XHMHH,

HEOOXOOUMBIX  JUISL

MMPOBCACHUA HAYUHBIX I/ICCHC,Z[OBaHI/Iﬁ U IIOCTAaHOBKH OIITHUMH3AallMOHHBIX 3a4a4,

® HN3Yy4YCHHUC CYHIHOCTH (bI/ISI/IKO-XI/IMI/I‘{eCKI/IX n XUMHYCCKHUX Iponueccos,
MMPOUCXOAAIIHNX B ITPOU3BOJACTBC PA3JINIHBIX MATCPHUAJIOB,

® q)OpMI/IpOBaHI/IC HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3TaIax PCUICHUA 3aJa4u pCaIM3allun
KOHKPCTHOT'O HAITPABJICHUS B MAaTCPUAJIOBCACHUH,

® O3HAKOMJICHHUC C COBPEMCHHBIMHU OOCTHUKCHUAMHU 110 CO3JAaHHIO, IIPUMCHCHHUIO U

NEepCIEeKTUBAaM pa3BUTHS MaTEPUAJIOB.
OOyuenue no aucuuIuiuHe «MaremMaTHYeckoe MOJICIMPOBAaHUE B MaTEpPHAIOBEICHUN»
HAaIpasJIeHO Ha (popMHUpOBaHHE y O0YJAIOMIMXCS CIEAYIONIX KOMICTEHIINI:

Koa u HauMeHOBaHHEe

Hepeqeﬂb IJIAHUPYEMBIX PE3YJIbTATOB oﬁyqe}ma mo

KOMIeTeH U AUCIUTIIHHE
YK-1 Cnocoben ocymects- | UYK-1.1. AHanusupyer npoOJeMHYIO0 CUTYyalllI0 KaKk CHCTEMY,
JSATh  KPUTUYECKUH  aHAU3 | OCYIIECTBISET €€ JEKOMITO3MLHUIO M ONPENENseT CBS3H MEXKIY
NpOOJIEMHBIX CHTyallMd Ha | €€ COCTABISIONIMMHU.
OCHOBe cucteMHoro noaxoxaa, | UYK-1.2. Onpenenser npoTUBOPEYMBOCTh U MPOOEBl B HHPOP-
BBIPaOATHIBATH CTpaTeTUIo0 | Maluu, HEOOXOAUMOM JJIsi PEIICHHUS] MPOOJIEMHOM CHUTYalluu, a
nelcTBuit TaKXe KPUTUYECKHU OIICHHWBAET PEIEBAHTHOCTh HCIIOJIb3YEMbIX

MH(OPMALIMOHHBIX HCTOYHUKOB.

NVYK-1.3. PazpabarbiBaeT U COJEpKATEIbHO AapryMEHTUPYET
CTpaTeruio peleHns NpodJIeMHON CUTyalluu Ha OCHOBE CHCTEM-
HOTO ¥ MEXIHUCUUIUIMHAPHOIO MOJIXO0JO0B C YYETOM OLEHKH CY-
IIECTBYIOUIUX PUCKOB M BO3MOXHOCTEH MX MUHUMH3ALUU.

OIIK-1. Cnocoben pemarb
MIPOU3BOJICTBEHHBIE H (HJIN)
WCCIIEIOBATEIIbCKUE  3aJ1auH,
Ha OCHOBE (hyHIaMEHTATbHBIX
3HaHUN B 0OJacTH MaTepua-
JIOBEJICHUSI U TEXHOJIOTUU Ma-
TEepHUaJIOB

NOIIK-1.2. MogenupyeT U BHEAPSAET TEXHOJIOTUYECKHUE MPOIIEC-
ChI CO3JIaHMsI U 00PaOOTKU MaTepHAaJIOB C YIETOM SKOHOMHUYE-
CKHX ()aKTOPOB M B COOTBETCTBUHU C TPEOOBAHUSIMU SKOJIOTHYE-
CKOM U IPOMBIIIJIEHHOM 6€30M1acHOCTH.

K-2

Crocobern k pa3paboTke MeTo-
UK WCTBITAHWA W WCCIIe0Ba-
HUIO MaTePUAJIOB

NIIK-2.2. BnageeT nporpaMMHBIM 00€CII€4eHUEM IS BBITIOJIHE-
HUS pacueToB U 0()OPMIICHUS TOKYMEHTAIIUU TI0 pe3yIbTaTam
VCIIBITAHUH U UCCIIETOBAHUN KOMIIO3UIIMOHHBIX MAaTEPUAIOB

2. Mecto mucuuiuiadbl B cTpykrype OOII marucrpatypsl




Jucrunuaa b1.1.6.2 «Marematudeckoe MOACIMPOBAHUE B MAaTEPHATIOBEICHUI OTHOCUTCS

K 9acTd, GOopMUPYEMOM ydacTHUKaMU OOpa30BATEIbHBIX OTHOIICHUH, MUCIUILUIMHAM OCHOBHOM
00pa3oBarenbHON MporpaMMbl MarucTpatypsl. Juciummaa «MarteMaTnieckoe MOACIUPOBAHNE B
MaTepUaIOBEICHUN» B3aUMOCBS3aHA JIOTUYECKU U COACPKATEIbHO—METOMYECKU CO CIICTYIOIIMMHU
mucrunmuaamu OOIT:
B uacmu, gpopmupyemoii yuacmuuxamu obpazosamenvivix omuoutenuti (b1.2):

— MarepuaioBeIeHUE U TEXHOJIOTHH KOMIIO3UTOB.

— MopaenupoBaH#e CBOHCTB KOMIIO3HTOB.

— DOTOXUMHUYECKHUE TEXHOJOTHH B TIPOU3BOJICTBE KOMIIO3UTOB.

— MeToponorus BpIOOpa MaTEPHAIOB U TEXHOJIOTHH MPOU3BOJICTBA KOMIIO3UTOB.

— CpencrtBa U METOIBI TUTAHUPOBAHMSI M YIIPABIICHHUS KAYECTBOM.

3. CTpyKTypa M cojiep:KaHHe TIUCHUILTHHBI

OO0mass TPyJOEMKOCTh JTUCHUIUIMHBI COCTaBiseT 4 3adeTHble eIWHUIbI, T.e. 144
akageMuyeckux yaca (90 yacoB caMoCTOsATeNIbHAS paboTa 00yUYaIOIIUXC).

JlucuumiuHa u3ydaercs B TpeTbeM ceMecTpe Ha BTOPOM Kypce: JeKuuu — 18 4dacos,
IpaKkTU4YeCcKHue 3aHATHs — 36 yacoB. Popma KOHTPOJIS — 3a4eT.

Ctpykrypa ¥ coaep)KaHHME JUCHUIUIMHBI «Marematuyeckoe MOJIEIMpPOBaHUE B
MaTepHaJIOBECHUN»» 10 CPOKaM U BUAAM paboThl oTpakeHsb! B [Ipunoxxenun 1.

OO0BEM TUCIMITIMHEI 110 BUJAaM YUeOHBIX 3aHATHH (B yacax) — ouHasi opma oOydeHus

. Bcero ua- | CemecTpsl
Bup yuyeoHoii padoTbl

COB 3
AynuTOpHBIE 3aHATHS (BCEro) o4 94
B Tom uucne: - -
Jlexuun 18 18
[Tpaktryeckue 3ansatus (I13) 36 36
Cemunapsl (C) - -
JIaboparopusie paboTsl (JIP) - -
CamocrosiTelibHAs pa6oTa (Bcero) 90 90
B ToMm uuce: - -
KypcoBoii mpoekT (pabota) - -
PacuetHo-Tpaduueckue padboThI - -
Pedepar - -
[ToaroroBka K 3aHATHIM (M3y4E€HHE JEKIIMOHHOTO Ma- 24 24
Tepuaa, JINTePaTyphl, MPAKTHUECKUX CUTYAIIHA)
ITonroToBka K KOHTPOJBHON pabOTE, TECTUPOBAHUIO 20 20
IloaroroBka k 3auery 46 46
By npomeXyTo4HON aTTecTalliy — 3a4eT 3a4er
OOmas TpyA0eMKOCTb Yac / 3a4. e1l. 144 144

3.2 TemaTuveckuil MJIaH U3yYeHUS TUCHUILINHBI



‘;:[ Buabl y4eOHBIX 3aHATHI, BKIIOYAs
E é ? CaMOCTOSITEJIbHYIO PadoTy 00Yy-
Ne Pa3nen/Tema 2 % 5 AATOMNCH, Hac
n/n JAucuuniamHbl E I KonrakrHasi paGora Camocro-
O TeJbHAas
Bcero npaktuye- | padora o0y-
JIEKIUN
CKHeE 3aHATHS | YAIOLINXCS
BO BTOPOM CEMECTpE
1. Tema 1. Beenenue. OCHOBHBIE ITOHS- 16 2 4 10
THs1, 33]]a91 MOJICTTHPOBAHHUSI.
2. Tema 2. [Torarue o Mozensax U MoIe- 16 2 4 10
mupoBanuu. Kiaccudukanus mone-
JIeH.
3. | Tema 3. OcHOBBI MOACIMPOBAHUS Ma- 16 2 4 10
TEPHUAJIOB M MPOIECCOB
4, Tema 4. OcHOBHBIE METOIBI MOJIEIH- 16 2 4 10
pOBaHMSI.
5. Tema 5. Metoabl MoJeIUpPOBaHUS B 16 2 4 10
MaTepUaIOBEICHUU
6. | Tema 6. Moamenu CTPYKTYpbl MOJIU- 16 2 4 10
MEPHBIX MaTEePHAJIOB
7. Tema 7. MoaenupoBaHue MexaHUYe- 16 2 4 10
CKHUX CBOWMCTB NOJMMEPHBIX MaTepua-
JIOB
8. | Tema 8. MoaenupoBaHue NpoHUIAEC- 16 2 4 10
MOCTH TIOJIMMEPHBIX MaTepPUAJIOB
9. Tema 9. MaremaTnueckue MOIEINA 16 2 4 10
TEXHOJIOTHYECKHUX MPOIECCOB.
Bcero 144 18 36 90
IK3aMeH - - -
Hroro 144 18 36 90

3.3 Conaep:kaHue IMCUUNIMHBI

Tema 1. BBenenue. OCHOBHbIC IOHATHSA, 32124 MOJACTHPOBAHUS.

Hcrtopuueckast cropaBka pa3BUTUS MOJEIMPOBAHUS U MOJAEIMPOBaHHUA B 00JacTH
MaTepuaioB W TeXHONOrui. OCHOBHBIE MOJIEIH, WCIIOJIb3yeMbl€ [UIsl ONUCAaHUS CBOWCTB
MaTepHaioB. MojaenrpoBaHUE TEXHOJOIMYecKHX mpolieccoB. O003HaueHHE OCHOBHBIX IeNed u
OCHOBHBIX OOBEKTOB JIEKIIMOHHOTO Kypca. OrmnpeneneHue OCHOBHBIX TEPMUHOB JTUCIUIUIMHBIL.
['paduueckuii MaTepuas, pacKpbIBalOIIMN 3aJa4d W BO3MOXHOCTH MOJEIMPOBAHHS CBOMCTB
MaTepuasoB, B YCIOBUSIX KOTOPbHIE OTIIMYAIOTCS OT PEKMMOB HCTIBITAHUI MaTepHalioB.

Tema 2. IlonsiTHE 0 MOEJISAX U MOACTHPOBAHUH

Knaccudpukanus wmopaenedd, aHanu3 pa3iuuHbX (QopM  KiIaccUPUKAUMU  MOJENeH,
olpesieieHne ONTHMalbHOM Kiaccuukanuu Mojaene W MCXoAsd W3 BbIOPAHHOM CHCTEMBI
KJIaCCU(UKALMU OIpe/ieJIeHHe OCHOBHBIX MOJXOJOB K HM3YYEHHUIO TUCHUIUIMHBL. OnpeneneHue
npouecca MOJENMPOBaHUs, CTaJAWd MOACIUPOBAHUS M MX BIUSHUSA HAa TOYHOCTb IPUMEHEHUS
Mojienel Ha mpakTuke. I'paduueckuii MaTepua no Teme JeKIUu.

Tema 3. OcHOBBI MOCTHPOBAHMSA MAaTEPHUAJIOB H NPOLECCOB



OcHOBHBIE TOAXOABI K MOJCIMPOBAHMIO 33]a4 MATEpUAJIOBEACHUSA. AHAIOTOBHIE,
BU3YaJIbHbIE, MATEMATUUECKUE U SMIIMPUYECKHE MOJEIN MIPOTrHO3UPOBAHUS CBOICTB MaTEpUANOB,
UX 3aBUCHMOCTHM OT COCTaBa W TEXHOJOTMH NojydeHUs. CpaBHEHHE PA3IMYHBIX IMOAXOAOB K
MOJIEJIMPOBAHUIO CBOMCTB MaTepuaios. Ciai/ipl, copepKaliue OCHOBHBIE MOJIEIH U UX YPaBHEHHUS.
AHanu3 OCHOBHBIX MOJIEJIEH U onpeesieHue OrpaHUYeHUN MOJIENIel, MPUHATHIX NMPU pa3paboTke U
NpUMEHEeHHs Ha TpakThke. PaccMoTpeHue rpaduueckux MoJeleld W UX BO3MOXKHOCTEH, oOIme
CBEJICHHUSI O IOCTPOCHHE TIpadHUuecKux 3aBHUCHUMOCTEM M aHaimu3a rpaduuecKkux 3aBUCHMOCTEH,
TEHJEHIMH, BBITEKAOIIME M3 TpadUUeCKUX 3aBHUCUMOCTEH. OKCTpamojsmus rpaduyuecKux
3apucuMocTeil. KommbrlorepHsie MeToapl 00paboTKu Trpaduyeckux 3aBUCHUMOCTEH M IOJy4YeHHE
sMIupHUecKux Moaeneil. I[IpuHuunbel, MeToAbl W MPOLENypbl MOJAETUPOBAHUS Kak (OPMBI
OTpaKeHHUsI, OTIMCAHMS U UMUTALIUH JICHCTBUTEIBHBIX CUCTEM (OOBEKTOB M MPOIIECCOB).

Tema 4. MeToabl MoJIeJTMPOBAHNSI B MATEPHUAJTIOBEAEHUMN

OcHoBHblE MeTOABl MozenupoBaHusa. OLEHKa OTAEIbHBIX METOJOB MOJECIUPOBAHMS,
CpaBHEHHE METOJIOB MEKy c000M, 000CHOBaHUS BBIOOpA ONTUMAILHOTO METO/1a MOJICTTMPOBAHUS B
3aBUCHMOCTH OT pelIaeMbIX 3a7ad B O0OJacTH NpUKIATHOTO MarepuanoBencHus. OOpaboTka
9KCIIEPUMEHTANBHBIX  pe3yibTaToB. OOmue NpeacTaBleHUs O MOTPEUIHOCTH H3MEPEHH
HKCIEPUMEHTAJIbHBIX BEIMYMH U pacuera (MpsMble U KOCBEHHBIE MOTPEIIHOCTH, BEPOSTHOCTHAS
norpemHocTb). OCHOBHBIE METOJBl pacueTa NOTPEelIHOCTH Ha TmpakThke. KommbroTepHas
nporpaMMa IOCTPOCHUSI TpaUYeCKUX 3aBHCUMOCTEH C HCIOJIB30BAHUEM HKCHEPUMEHTATBHBIX
pe3ylNbTaTOB W HAHECEHHWE Ha KOMIIBIOTEpHbIE Trpadukud morpemHocTd. OCHOBHBIE BUJIbI
MOJICIIMPOBAHMS: KOHIIETITyaJIbHOE, CTPYKTYPHO-(YHKIMOHAIBHOE, (PU3NIECKOE, MAaTEMaTHIECKOE
u  KomnbioTepHoe. (OCOOCHHOCTH M BO3MOXKHOCTH MAaTEMAaTHMYECKOTO M KOMIIBIOTEPHOTO
MOJIEJTMPOBAHUS HENPEPHIBHBIX U AUCKPETHBIX CUCTEM.

Tema 5. MeToabl MOIeJIMPOBAHUS B MATEPHAJIOBEACHUH

Omnpenenenue 3a1ad MOJEIUPOBAHUS CBOWCTB MarepuanioB. CBA3b MEXIy CBOWCTBaMHU U
Ha3HayeHreM MartepuanoB. OOIIMe MOHATHS O MaTepHaliaX MOIUTrpapUuecKoro M YrnakoBOUYHOTO
HazHaueHUs. Ompenenenne o0mero oO0bBEKTa H3YYEHHUS, KOTOPBIMH SBISIOTCS IOJMMEpPHBIC
MaTepuaibl, BbIBIEHUE TPEOOBAaHUN K NMPUMEHEHHIO MOJIMMEPHBIX MAaTEepHalOB MOIUrpapuu u
yIIaKOBOYHOM Npou3BozcTBe. [IoHATHS MexaHHUeCKre CBOMCTBA MAaTEPUAJIOB, U3MEPEHUS U pacyeT
TaOyJIMPOBAaHHBIX IMOKa3aTenaed MexaHndyeckux cBoilcTB. Ilonstue ¢aszoBoit m nuddysmonHoM
IPOHUIAEMOCTH TOJMMEPHBIX MAaTepualoB, METOAbl HU3MEPEHHs] U pacueTa IapamMeTpoB
IIPOHULAEMOCTHU TOJIMMEPHBIX MaTepHaoB. BiusHuEe MOBEPXHOCTH MOJIMMEPHBIX MATEPHAIOB Ha
(bopMHUpOBaHNE YIIAKOBKH, METO/bl PEIICHUS MPOOJIEM TPEHUS MOJUMEPHBIX IJIEHOK MO METaIy,
CIIMMIAHUs. TOJMMEPHBIX IUICHOK TIPM HAaMOTKE pYJOHOB OOJBIIOTO JAMaMeTpa U  MAaccChl.
AHTHCTaTHUECKasg 00pabOTKa MOJIMMEPHBIX MJICHOK.

Tema 6. Moaenu cTpyKTYpbI HOJIMMEPHBIX TeJl

Jlaubl 00IIME NpEeICTaBICHUS O IMOJIMMEpax M CTPYKType IMOJMMEPHBIX MaTepHaloB.
AMopdHBIE M KpHCTANIMYECKUE TMOJUMeEpbl. PaccMoTpeHa pa3HMIA MeXAy CTPYKTYpoin
MOJIMMEPHBIX M HU3KOMOJIEKYJISIpHBIX Tell. [IpencraBieHsl JaHHbIE O MPUMEHEHUH MOJEKYJSPHO-
KMHETUYECKOW TEPMOJMHAMUYECKOW MOJENIN CTPOEHHUS BEIIECTB IS OMMCAHMS CBOWCTB HU3KO U
BBICOKOMOJIEKYJISIpHBIX Tell. IlpencraBieHbl Mojenu, ONpEAesoliue XUMHYECKOe CTPOEHUE
MaKpOMOJIeKYJ, KOHOpMALIMI0O MAaKPOMOJIEKYT M UX NMPUMEHEHHE Ul MPOTHO3UPOBAHUS CBOWCTB
MOJIMMEPOB W M3MEHEHHUS CBOWMCTB B pa3IMUHBIX YCIOBMSIX OKCIUTyaTallMd IOJIMMEPHBIX
MaTepuaioB. J[aHbl MOJENN, CBSA3BIBAIOLINE U3MEHEHHE CTPYKTYPhI IMOJIMMEPHBIX MAaT€pHaJIOB pU
pa3INyHOIl TemmepaType SKcIulyaTauuu. BBeneHo moHsTHe (pU3MUECKHE COCTOSHUE MOJMMEPOB,
TeMIIepaTypHble TPaHMIIbI IEPEX0/1a MEXK/y BHICOKOAIACTUYHBIM U CTEKJIIOOOPA3HBIM COCTOSIHUEM.

Tema 7. MoaeanpoBaHue MEXaHMYECKUX CBOCTB MOJMMEPHBIX MATEPHAJIOB

3HaueHUE MEXAHWYECKUX CBOMCTB IOJUMMEPHBIX MAaTEpUAOB NP MX HCIOJIb30BAHHUU B
nosurpaduy U ynakoBOYHOM IPOU3BOJACTBE. McTopuueckas crpaBKa UCCIIEOBAHNUS MEXaHUYECKUX
CBOMCTB. Pa3HOCTh MEXy MEXaHUYECKMMH CBOMCTBAMM HU3KO U BHICOKOMOJIEKYJISIPHBIMU TEIAMH.
Vhpyrue, miacTUYecKue | BSI3KOYNpyrue Marepuanbl. Pa3zpaboTka Mojaeneld MeXaHHYECKHX
CBOMCTB MOJIMMEPHBIX MaTepuainos. [Ipocreiimne mexanmueckue mozenu. IIpaBuiio mocrpoenus
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MEXaHUYECKHX Mojelie moiauMepHbix Tela. Mopgens Makcemia. Moaens KenbBuna-®doirra.
IlpaBuna  mocTpoeHMs  CHOXKHBIX — Mogzenei.  IlapayuenpHoe — coeauHeHue  MOJENEH.
ITocnenoBarenbHOe  coenuHeHue  Mojened.  [IpakTuyeckoe  NMPUMEHEHHE  MPOCTEUIIMX
MEXaHUYECKUX Mojeniel. MexaHnueckrue MOIeNId MOJIMMEPHBIX Tell.

Tema 8. MoaesupoBaHue MPOHUIIAEMOCTH MOJMMEPHBbIX MATEPUAJIOB

@dazoBas u audPy3roHHAS TPOHUIIAEMOCTH TIOJUMEPHBIX MAaTEpPHAJIOB. 3HAYCHHE
Pa3IMYHBIX THUIIOB MPOHUIIAEMOCTH MOJHUMEPHBIX MATEPHAJIOB MO Ta3aM M JKUAKOCTAM JJIA
noIUTpaUIecKOro U YMaKOBOYHOTO MPOHM3BOJACTBA. MozenupoBanue ($a3oBOM MPOHUIIAEMOCTH
ra3oB M KUJKOCTEH B IMOPHUCTHIX MOJUMEPHBIX Marepuayiax. JIMHEWMHBIM M HEJIMHEWHBIA 3aKOH
nApcu. MonenupoBanue aud@Gy3uOHHON TPOHUIIAEMOCTH TMOJMMEPHBIX MaTepuaiioB. IlepBbiii u
BTOpOi 3akoH DHKa COOTBETCTBEHHO JIJIsl CTAllMOHAPHOTO M HECTALIMOHAPHOTO IEpeHoca ra3oB U
JKUJIKOCTEH B TOJMMEPHBIX Marepuanax. llogxompl k MoaenupoBaHuio auddy3MOHHON
MPOHUIIAEMOCTH TOJIMMEPHBIX MaTepHalioB. MaremMaTu4ecKue MOJIEIN IMPOTHO3UPOBAHUS
MPOHUIIAEMOCTH  MOJMMEPHBIX  MATEPUAIOB.  OMIIUPUYECKHE MOJEIM  MPOTHO3UPOBAHUSA
muhHYy3MOHHONW TPOHUIIAEMOCTH TOJIMMEPHBIX MarepuanioB. CpaBHEHHE MaTEeMaTHYECKUX W
SMIOUPUYECKUX Mojiesield. OrpaHuYeHHs] TPUMEHEHUS MOJICIICH.

Tema 9. MaTemaTu4eckue MO/ie/ 1M TEXHOJIOTHYECKHX MPOLIECCOB

Jarbl oOmIMe TPEACTaBIICHUS O TEXHOJOTHYSCKUX IMIpolleccax, Kak OJIOKa CHCTEM,

OTACJIBHBIX IIEXOB W  Olepaluuil. YCTAHOBJIEHbl OCHOBHBIE  33/laud  MOJCIMPOBAHUS
TEXHOJIOTHYECKHX TIPOIECCOB, KAaK YCTAHOBJICHMS CBA3€H MEXAY OTICIbHBIMU OJOKaMH
MPOM3BOACTBA. MOJEIMPOBAHUE TEXHOJOTHYECKUX OOBEKTOB BBIMOJHSACTCS HA MHKPO-, MAKpO- U
MEraypoBHSX, Pa3JIMYAIOLIMXCS CTENEHBbIO ACTAM3alMd PAaCCMOTPEHHUS MPOLECCOB B paMKax
TEXHOJIOTHYECKON CHUCTEMBL. MaTeMaTHYeCKOH MOJEIBI0 TEXHOJIOIMYECKOr0 OOBEKTa Ha
MHUKPOYPOBHE SIBJISIETCSI OOBIYHO cucTeMa Au(depeHINaTbHBIX YPaBHEHHU C 3aIaHHBIMU KPAeBbIMU
}’CJIOBI/IFIMI/I, HO TOYHOC pemeHHe HOIIO6HI>IX CUCTEM y)laeTcs[ HOJIy‘II/ITI) JINIIb OJI1 YaCTHBIX
CIy4aeB, MO3TOMY IMEpBasl 3a7avya, BO3ZHUKAIOIIAS MPU MOIECIUPOBAHUM, COCTOUT B IMOCTPOEHUHU
MPUOJIMKEHHON TUCKPETHOM MOJIEIH JIJIsl YMCIICHHBIX MCCIICIOBAaHUM.

3.4 TemaTuka cCeMMHAPCKUX/TIPAKTUYECKHUX U JIA00OPATOPHBIX 3aHATHI

Tewma 1. BBegenue. OCHOBHBIC IOHATHS, 3a1a491 MOJCIIUPOBAHUS.

Tema 2. ITonsTie o Mozesx U MoaenupoBanuu. Kinaccudukanuus moaenei.
Tema 3. OCHOBHBIE METO/IbI MOJICIINPOBAHHUS.

Tema 4. OcHOBHBIE METO/IBI MOZEIINPOBAHHUS

Tema 5. Metoabsl MOAETHPOBaHUS B MaTEPUATIOBEICHU Y.

Tema 6. Moaenu CTpyKTypsl OJIMMEPHBIX MATEPHAIIOB.

Tema 7. MopennpoBaHue MEXaHUYECKUX CBOMCTB ITOJIMMEPHBIX MAaTEPUAJIOB.
Tema 8. MoaenupoBaHre NPOHUIIAEMOCTH TIOJUMEPHBIX MAaTEPUAJIOB.

Tema 9. MaremaTnuecke MOAEIN TEXHOJIOTUYECKUX MPOLIECCOB.

3.5 YueOHo-MeToAMUeCKOe ofecTedyeHne caMOCTOSITeIbHOI padoThl MO AMCHUILIHHE

No Ne tembl Memoouueckue ykazanus
/T (pasnena) 10 8bINOJIHEHUIO CAMOCHOAMENbHOU paOombl
JAUCHUITIIMHBI
1. Bce tembr | [ToBTOpUTH coaepkaHue JICKIHUH O €€ KOHCIEKTY. 3yunTh pa3niesnsl u na-

parpadsl OCHOBHOU U JTOTIOTHUTEIBHON JINTEPATYPHI, YKa3aHHBIX MPEno/ia-
BaTeneM Ha JeKIMH. M3yunTs TeopeTudeckre pa3aensl U COAEPKaHUE IKC-
MEePUMEHTAIbHONW YacTH JIA0OPATOPHBIX pabOT MO paszieny IUCHUTUIHHEIL.
['OTOBUTBHCS K BBITIOJIHEHHIO KOHTPOJBHON PabOThI MO pa3zieny JUCIUTUIH-
HBI, UCIIOJIb3YSl KOHCIIEKT JIEKIUH, JINTEPATYPHbIE UICTOYHUKH, B TOM UYHCIIE
pecypcbl MHTepHeTa.
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Ommbxka! 3akimanka He onpeaeieHa.

1 Ommubka! 3aknaaka He onpe/ecHa.

. 'OCT P 2.106 Enunas cuctemMa KOHCTPYKTOPCKOW JOKyMEHTauu. TeKCTOBbIE JOKYMEHTHI

. TOCT P 7.0.3 Cucrema ctangapToB 1o MHGpOpManuu, OMOJINOTCYHOMY M H31aTEIbCKOMY
neny

. TTOCT P 2.105-2019. Enmnas cucremMa KOHCTPYKTOPCKOW pokymeHTaruu. OOmme
TpeOOBaHMS K TEKCTOBBIM JJOKYMEHTaM.

4.2 Ommbka! 3aknanka He onpeseiieHa.

[Toramnukos, I1.d. MoxenupoBaHue M ONTUMHU3ALMSA MATEPUAIOB U TEXHOJOIMYECKHX
mporeccoB B mojurpadguu : yded. mocoOue s CTYACHTOB BBICII. y4eO. 3aBEACHHH,
oOyuaromuxcst mno coen. 150601.65 — MarepuanoBeneHue U TEXHOJIOTUS HOBBIX
MaTepuaioB; U HampasiaeHuto; 150100 — MarepuaioBeicHHE U TEXHOJOTHS MaTEPHAIIOB /
[1.®. [Toramnukos, B.U. Uckanuu, A.®. benna; M-Bo obpazoBanust u Hayku PO, ®I'bOY
BIIO "Mock. roc. yH-T neuatu uMmeHu MBana ®denoposa". — M. : MI'VII umenu MBana
®enoposa, 2012. — 162 c.

4.3. lonotHuTEIBHAS JIUTEPATYPA.

1. Yucrsakosa, T.b. Matematuueckoe MOJEIUPOBAHIE XUMHUKO-TEXHOJIOTHUECKUX OOBEKTOB C
pacnpeeéHHBIMU TTapaMeTpaMHu : yueO. mocoOue JJisi CTYJIEHTOB BBICIHI. yueO. 3aBEICHUM,
oOyuatomuxcst o HampasieHuto 230100 "MudopmaTuka U BBIYUCIUTENbHAS TeXHUKA" /
T.b. Yucrakosa, A.H. Tlonocun, JI.B. I'oneuesa; M-Bo obpa3oBanusa u Hayku PD, 'OV
BIIO "Cankrt-Ilerep0. roc. Texnomn. un-T1, TexH. yH-T (CII6I'TU, TY), Kad. CAITY. — CII6. :
[Ipodeccus, 2010. — 240 c.

4 Ommubka! 3akiagka He onpeieseHa.
1. http://www.nanonewsnet.ru/ - caiit o HanotexHoIOTHAX #1 B Poccuu
2. http://www.nanometer.ru/ - cadT HaHOTEXHOJIOTHYECKOT0 001ecTBa «Hanomerp»
3. http://nauka.name/category/nano/ - Hay4HO-TIOMYJISPHBIA MOPTAT O HAHOTEXHOJOTHSX,
OMOTECHETHKE U TIOJTYIPOBOTHIKAX
5 Ommbka! 3aknaaka He onpe/eNeHa.
Microsoft Windows 10 Pro
Microsoft Office 2007
KasperskyAnti-Virus

Ommbka! 3akyaaka He onpe/eieHa.

http://www.nanorf.ru/ - sxypaan «Poccuiickne HaHOTEXHOJIOTHI
http://www.nanojournal.ru/ - Poccuiickuii 21eKTpOHHBIN HAHOXKYpPHAI
http://www.nanoware.ru/ - opunuansHbIil caiiT mOTpeOUTEICH HAHOTOBAPOB
http://kbogdanovl.narod.ru/ - «4To MOTYT HAHOTEXHOJIOTUU?», HAYYHO-TIOMYJISPHBINA CAlT O
HAHOTEXHOJIOTHSIX.

5 Omm6ka! 3akiiaska He onpeieieHa.

Ha60paT0pHLIe 3aHATHUA MPOBOAATCA B CIICHUAIIM3WPOBAHHBIX IMOMCIICHHAX, OCHAILICHHBIX

HpI/I60paMI/I, HeO6XOI[I/IMBIMI/I JJIsA  BBIIIOJIHCHUA pa60T N3 BCCX pasnaciioB Kypca. HepequL
OCHOBHBIX HpI/I60pOB n o6opy)1013aH1/I${ HCIIOJIB3YCMBIX IMPU U3YUCHUHN TUCHUIIJIMHBI:

Ontuueckue MUKPOCKOIIBI,


http://www.nanonewsnet.ru/
http://www.nanometer.ru/
http://nauka.name/category/nano/
http://www.nanorf.ru/
http://www.nanojournal.ru/
http://www.nanoware.ru/
http://kbogdanov1.narod.ru/

ATOMHO-CUJIOBOI MUKPOCKOIT;

CkaHupyIomuii 311eKTpoHHBIN MuKkpockon JSM-7500F,;

[Tpubop 111 HaHEeCeHNSI TOHKHX CJIOEB MOJIYNPOBOAHNKA - CIMHKOATHHT;

JuddepeHnmanbHbIil CKAHUPYIOMIUN KaTOPUMETP;

Crextpodoromerp — Spectro Eye Gretag Macbeth;

Crnekrpodoromerp CD-200;

4-X 30HJOBOE YCTPOUCTBO JUISI M3MEPEHHUS SJIEKTPOIPOBOIHOCTH;

JlaGopaTopHasi yCTaHOBKA JJIsl ONIPEICIICHUS] KPaeBOro yriia CMaunBaHUsI.

JlabopatopHoe oOopynoBaHue, mKadbl AT XpaHEHHS XUMHKATOB, MIKAa(bl UIS XpaHEHHS
00pa3IoB MaTEepUAIIOB.

B ciydae oTcyTcTBUS HEOOXOMMBIX TPUOOPOB O0YYAIOIIMECS UCIIONIB3YIOT HHTEPAKTHBHBIN
Marepuai.

3aHsaTHA ~ O0CCIICUMBAIOTCS COBPEMCHHBIMH  TEXHHYECKUMH  CPEACTBAMU  OOYYCHHS:
npogeccuoHaIbHoOl ayouo u eudeo annapamypotl, NPOeKmopoM.

OOyuarommmMcsi  JTOJDKeH  ObITb  o0ecriedeH  CBOOOAHBIM  JOCTYI K CpeICTBaM
MH()OPMAIIMOHHBIX TEXHOJIOTHH.

JlaGopaTopHbIe NOMEIICHUSI PACIOJIOXKEHBI B y4eOHOM KopIryce 1o aapecy r. MockBa, yiI.
[TpsaumnukoBa, a. 2 a, aya. 1207, 1209, 1303, 1202.

6 Ommuobka! 3aknagaKa He onpeseseHa.

6.1. MeToanueckue peKoOMeHIAIUM /Il MIPeNnoJaBaTeJisi 10 OPraHU3aAUUN 00yYeHUst

B ocHoBe caMocTosATenbHON paboThl 00YYAIOIMIMXCS JIeKaT: cofepaHue pabouel yueOHOM
MporpamMMbl, BOMPOCHI ISl MOATOTOBKM K KOHTPOJBHBIM paboTaM, a TakKe CaMOCTOSITEIbHOE
uzydenue MHTepHeT-pecypcoB IO BOIIPOCaM MOJEIUPOBAHKS CBOWCTB MaTepUasoB.

Pexomenayercs MOBTOPUTH COJIEpKAHUE JICKIIMM TIO €€ KOHCIEKTY; U3YYUTh paslielbl U
naparpadbl OCHOBHOW M JOIOJHUTEIBHON JUTEPATyphl, yKa3aHHBIC MpEIojaBaTeieM Ha JIEKIIUU.
['0TOBUTBHCS K BBITIOJIHEHUIO KOHTPOJIBHBIX Pa0OT MO pa3jenaM JUCIUTIINHBI, UCTIOIb3YysS KOHCIIEKT

JIEKLIUH, TUTEepaTypHble HICTOYHUKH, B TOM 4KCIIe pecypchl IHTepHeTa.

PexoMeHJ0BaHO HIMPOKOE UCIOIb30BaHUE aKTHBHBIX M MHTEPAKTUBHBIX METOJOB OOYy4YEHHUS,
HAayyHOW M CIPaBOYHOM JMTEpaTypbl MNpU MOATOTOBKE Yy4ye€OHO-METOJAWYECKUX MAaTEpUasosB,
BO3MOYKHOCTEH COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUH.

JleMoHCTpanMsi Ha JIEKIUMOHHBIX 3aHATHUAX BUACO(YPArMEHTOB HAYYHO-ITO3HABATEIbHBIX
BUACODUIBMOB U COJCPKAHUS TENETPAHCIALUM, TOCBALIEHHBIX BOIIPOCAM HAHOTEXHOJIOTHH.

7 MOH/I O1LICHOYHBIX CPEJICTB

B mporiecce 00ydeHUsT UCTIONB3YIOTCS CIEAYIONINE OIEHOYHBIC (POPMBI CAMOCTOSITEIHLHOM
paboTel  OOy4aromuxcs, OICHOYHBIC CPEJICTBA TEKYIIEr0 KOHTPOJII  YCIEBAEMOCTH H
IIPOMEKYTOUHBIX ATTECTALINMN:

— MOJTOTOBKA K BHITIOJHEHHIO MPAKTUYECKUX PAOOT M UX 3aIIHTA.

— pedepar mo Teme: «MaremMaTHueCKoe MOJACTUPOBAHHWE B MaTEePHATIOBEACHUN
(MHIMBUIYaTbHO JUIS KaKJOTO 00YJaroIIerocs);

— IpUMEpHBIE BOTIPOCHI K DK3aMEHY.

OrneHOYHBIC CpEJICTBA TEKYIIErOo KOHTPOJS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIC
BOTIPOCHI JUISI KOHTPOJISI OCBOCHHSI O0YJArOIIIMMHUCS Pa3/Ie)IOB JUCIUILTNHBI U 3alUTa pedepaToB.

O6p3.3]_IBI TEM pe(bepaTOB H KOHTPOJIBHBIX BOIIPOCOB JISI MMPOBCACHUA TCKYLICTO KOHTPOJIA,
6I/IJ'IGTI)I, IMPUBCACHBI B ITPHUJIOKCHUU.

10



B pe3ynbrare 0CBOGHUS TUCIUILTHHBI (MOYIs) (GOPMUPYIOTCS CIETYIONUE KOMIECTSHIIUH:

Kona u HaumeHnoBa- NHaukaTopbl 10CTHKEHUSE Jransl pop-
HHe KOMIIeTeH Ui KOMIIeTeHI[UH MHPOBaHUS
dDopmMa KOHTPOJIA
(pa3neJbl auc-
HUTJINHBI)
YK-1 NYK-1.1. AmnamusupyeTr mpo-
CrocoOeH ocymiecT- | OJIEeMHYIO CUTYaIlMi0 KaK CHCTE-
BIISITh  KPUTUYECKU | My, OCYIIECTBISIET €€ EKOMIIO-
aHaIM3 TMPOOJIEMHBIX | 3UIMIO M OINpPENENIeT CBA3H Me-
CUTyalluii Ha OCHOBE | Iy €€ COCTaBJIAIOIINMHU.
cucreMHoro noxaxo- | UYK-1.2. Omnpenensier npotu-
na,  BbIpaOaThIBaTh | BOPEUUBOCTh M IMpoOEibl B HH-
CTpaTeruro neicTBuii | popmanuu, HEOOXOAMMON IS
peuieHus MpoOJIEeMHON CHUTya-
UM, a TAaK)KE KPUTUYECKU OIle- TecT
HUBAET PEJIECBAHTHOCTh HCIOJb- Tewmsr 1-9
3yeMbIX HH()OPMAIMOHHBIX HC- 3anet
TOYHUKOB.
NVYK-1.3. Pa3pabarbiBaeT u co-
JepKaTelbHO  apryMEHTUPYET
CTpaTeruio pelieHus mnpodeM-
HOHM cHUTyallil Ha OCHOBE CHC-
TEMHOTO U MEKAUCUUIUIMHAPHO-
ro MOJXOAOB C YYE€TOM OIICHKHU
CYIIECTBYIOIIUX PHUCKOB MU BO3-
MOXKHOCTEH UX MUHHUMH3AIUU.
OIIK-1. NOIIK-1.2. Mogenupyer u BHe-
CnocobeHn  pemiartb | IpsieT TEXHOJIOTHYECKHE MTPO-
IIPOU3BO/ICTBEHHBIE U | II€CCHI CO3/1aHUs U 00pabOTKH
(nm) HCCTIEIOBa- | MATEPUATIOB C yU4E€TOM YKOHOMHU-
TeNbCKHUE 3aJ]aud, Ha | 4ecKHuX (pakTopoB U B COOTBET- TECT Tema 1-9
OCHOBE  (PyHIIaMeH- | CTBUU C TPeOOBAaHUSIMH IKOJIO- 3auer
TAJIBHBIX 3HAHUW B [ THYECKOW U MPOMBILIJIEHHON
obmactu Marepuasno- | 0e30MacHOCTH.
BEJICHUS M TEXHOJO-
T MaTepHalioB
IK-2 NIIK-2.2. Bnaneer nporpamm-
CrnocobeH k pa3pa- | HbIM OOecrieueHueM /ISl BBINOJ-
00TKE METOJUK HC- | HEHUS pacueToB U O(hOpMIICHUS TEeCT Tena 1-9
MBITAHUA M HCCIEO- | TOKyMEHTAIUHU 0 Pe3yJIbTaTam 3ayeT
BaHHUIO MaTepPHAaIOB UCTIBITAHUN U UCCIIEJOBAHUIN
KOMIIO3UIIMOHHBIX MaTEPUAIOB

B nporecce ocBoenusi o0pa3oBaTeabHOM MpOrpaMMbl JaHHbIE KOMIETEHIIMH, B TOM YHUCIIE
UX OTJENIbHbIE KOMIIOHEHTHI, (OPMHUPYIOTCS TOITAlHO B XOJ€ OCBOEHHS OOydYaroUIMMHUCS
JUCLHUIUIMH (MOAYJE), IPaKTHK B COOTBETCTBUH C YUYE€OHBIM IJIAHOM U KaJEHAAPHBIM TpapuKoM
y4eOHOro nporecca.

7.2 Illkaja u KpUTEPUU OLEHUBAHHUS Pe3yJIbTATOB 00yUYEeHUsI
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[lokazateneM OLIEHMBAHHMS KOMIIETEHIIMM Ha pAa3JIMYHBIX JTanax WX (QOpMUPOBaHUS

ABJIIACTCA OJOCTHIXKCHUC 06y‘IaIOH_II/IMI/IC}I IIaHUPYCMBIX PE3YJIbTATOB O6y‘-ICHI/ISI 10 AUCLUIIIINHE

(MoayIt0).

IToxa3zarTenn

Kpurepuu oneHuBanust

2

3

4

5

YK-1 CnocobeH ocyIiecTBIATh KpUTUUECKUN aHAIN3 POOJIEMHBIX CUTyallui HA OCHOBE CUCTEMHO-
IO 10JIX0/1a, BEIpA0aTHIBATh CTPATETUIO ICHCTBUMA

NYK-1.1. Anamu- | OGyuatonmiics  He | OOyuaronuiics ume- | OOy4aromuics OOyyaromuiics B
3UPYET MpoOJeM- | aHANM3UPYET  MpPO- | €T TpEACTaBICHHE O | 3HAeT  NpoOJeM- | COBEPIICHCTBE 3HA-
HYI0O  CHUTyaluio | OJEMHYIO CHTYaIMIO | PACCMOTPEHHH TMpO- | HYIO CUTYyaluIo | eT npoOJIEeMHYIO
KakK CUCTEMY, | KAK CHCTEMY, He | OJIEMHOW CHTyalMH | KaK CHUCTEMY, OCY- | CUTYallUIO0 KaK CHC-
OCYIIECTBISIET €€ | OCYIIECTBISET e€ | Kak CHCTEeMBI, OCY- | HIECTBISICT €€ Je- | TeMy, OCYIIECTBIISI-
IEKOMITOZHLIMIO M | IEKOMIIOZHMIIMIO M HE | MIECTBIIET €€ Je- | KOMIIO3HUIIUIO U | €T JIEeKOMIIO3HIHIO
OTNPECISACT CBS3M | ONPEICISACT  CBSI3U | KOMIIO3UIIUIO M OI- | ONPEACSCT CBS3HM | U ONPEACSICT CBS-
MEXJIy €€ COCTaB- | MeXKAY €€ COCTaB- | peleNIIeT CBSI3U Me- | MEXKIy €€ COCTaB- | 3M MEXKIY €€ Co-
JIAIOIIHAMH. JIAIOIIAMH. KAy €€ COCTaBJISIIO- | JISIOIIMMHU. CTaBJISIOIIMMU.
LHUMHA

NYK-1.2. Ompe- | OGyuarommiics HE OOyuaromuiics nme- | OOyuaronuiics OO0yyarommmiics B
JeNISIeT TPOTHBO- | OMPEIEISICT IPOTH- €T MPEACTABICHUE O | ONPEICNIICT IPO- | COBEPIICHCTRBE

pe4YUBOCTh U IPO-
Oensl B wHpOpMa-
UK, HeoO0Xxodu-
MOU JIsl pelIeHUs
MpoOJIEMHOH  CH-
Tyaldu, a TaKxKe

BOPCUYMBOCTD U IIPO-
Oeinbl B nH(OpMAa-
LIMH, HEOOXOAUMOM
JUTSL PELIeHus Tpo-
0JIEMHOW CHUTYaIuH,
a TaKke He KpUTHYe-

IIPOTUBOPEYUBOCTH U
npobenax B WHGOp-
Malli¥, Heo0Xodu-
MOW JUIsl pELIECHUs
MPOOJIEMHOM CHUTYa-
MU, a TaKXKe KPUTH-

TUBOPCYHUBOCTL U
mpoOensl B WH-
tdhopmarnu, HeoO-
XOAUMON sl pe-
mIeHUsT  MPOOJIeM-
HOH CHUTyaluH, a

ofpeeNseT mpo-
THBOPEYUBOCTH U
MpOOeIH B UH-

¢dhopmaruu, He0O-
XOJIUMOH AJIA pe-
IIeHHS TTPOoOIIeM-

KPUTHYECKH OIle- | CKH OIICHUBAET peie- | YeCKH OIICHUBACT | TAKXKE KPUTHYECKU | HOU CHUTyallHH, a
HUBACT pEJICBAaHT- | BAHTHOCTh UCIIONb- | PEJIEBAHTHOCTh HC- | OLIGHMBAET  pejie- | TaKKe KPUTHICCKH
HOCTh  HCIHOJIb- | 3yeMbIX HH(pOpMa- HOJTB3YEeMBIX WH- | BAHTHOCTb UC- | OIICHMBAET peJie-
3yeMbIX ~WH(Op- | IMOHHBIX HCTOYHH- | (JOPMALIMOHHBIX HC- | TIOJB3YEMBIX  HMH- | BAHTHOCTbH HC-
MaIMOHHBIX  HC- | KOB. TOYHHKOB. (hopManmoHHBIX MOJIb3yEeMBIX WH-
TOYHHUKOB. HCTOYHHKOB. (opMaIMOHHBIX
WUCTOYHHKOB.
NVYK-1.3. Pazpa- | OGyuaroummiics  He | OOyuaromuiics ume- | OOyuaromuiics OOyuaromuiics B
OaTbIBaET U CO- pa3pabaTbIBaeT U | eT IpeJCTaBIeHHe O | pa3padaTbIBaeT U COBEPIIEHCTBE
JepKaTeNbHO ap- | COEpXKATeIbHO  HE | pa3paboTKe U co- coziepKaTeIbHO pa3pabaTbIBaeT U
TYMEHTHPYET apryMeHTHpPYyeT JIepIKaTeNIbHO apry- | apryMEHTHPYeET CoZIepIKaTeIbHO
CTpaTeryio pelie- | CTPaTeruio PElIeHHs | MEHTHPYET CTpaTe- CTpaTeTHIO pelle- | apryMEeHTHPYeT

HUS TIpoOIEeMHON
CUTYyaIH Ha OC-
HOBE CUCTEMHOI0
M MEKIMCITUIIIH-
HApHOTI'O TOAXO0-
JIOB C yYETOM
OILICHKH CYIIECT-
BYIOIIHMX PUCKOB
H BO3MOXHOCTEH
MX MUHAMU3ALHH.

MpoOJIEMHON CHUTYya-
MM Ha OCHOBE CHC-
TEMHOTO M MEXJIUC-
UITIMHApHOr'0 1104~
X0JIOB C  Yy4eToM
OLICHKHU CYIIECT-
BYIOIIUX PHUCKOB "
BO3MOXHOCTEM  HX
MUHHMHU3ALHH.

THIO PEIICHUS MPO-
OneMHOI cuTyanuu
Ha OCHOBE CUCTEM-
HOT'O U M@K THCIIHII-
JIMHAPHOTO MOJIX0-
JIOB C YyYETOM OLICH-
KU CYIIECTBYIOIINX
PHCKOB U BO3MOYKHO-
CTel MX MUHUMH3a-
LHH.

HUS TIPOOIEMHON
CUTYallH Ha OC-
HOBE CHCTEMHOI'O
M MEXKIACIUILIN-
HapHOTO TIOJIXOI0B
C YY€TOM OLIEHKHU
CYIIECTBYIOIINX
PHICKOB M BO3MOXK-
HOCTEH MX MUHU-
MH3aIHH.

CTpaTETHIO pelle-
HUS TPOOJIEMHOM
CUTYyalllu Ha OC-
HOBE CHICTEMHOTO
W MEXTACIIHTLIH-
HapHOTO TIOAXO0-
JIOB C Y4E€TOM
OIIEHKH CYIIIECT-
BYIOILIUX PUCKOB U
BO3MOKHOCTEN UX
MUHHMH3AIHH.
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OIIK-1. CriocobeH pemiats MPOW3BOACTBEHHBIC W (WIIH) WCCIEIOBATEILCKHUE 3a/1a4d, Ha OCHOBE (DyHIaMEH-
TANBHBIX 3HAHUI B 00JIACTH MaTEPHATIOBEICHUS U TEXHOJIOTHH MaTEPHAJIOB

IToka3arean

Kpurepumn oneHuBaHus

2

3

4

5

HOIIK-1.2. Moge-
JIUPYET U BHEAPSCT
TEXHOJIOTHYECKHE
MIPOIIECCHI CO3/1a-
HUS 1 00pabOTKH
MaTeprasoB C yde-
TOM 3KOHOMHYE-
CKUX (DaKTOPOB U B
COOTBETCTBUH C
TpeOOBaHUAMHU
3KOJIOTUYECKOU U
HPOMBILUIEHHON
Oe3omacHOCTH

OO0yyarommuiics He
MOXET MOJCIUPO-
BaTh U BHEIPSThH
TEXHOJIOTHUECKHUE
MPOIIECCHI CO3JaHMS
1 00paboTKH MaTe-
pHAJIOB C YYETOM
3KOHOMUYECKUX
(hakTOpOB U B COOT-
BETCTBHH C TpeOOBa-
HUSIMH 3KOJIOTHYe-
CKOH Y IIPOMBILIIJICH-
HOM 0e30MmacHOCTH

OO0yyaromuiicst MO-
JKET MOJACTUPOBATH

" BHCAPATH TEXHOJIO-

THYECKUE MPOIIECCHI
co3aaHus U 00pa-

OOTKH MaTEpHAJIOB C

Y4€TOM 3KOHOMHUYEC-
CKHX q)aKTOpOB nB

COOTBCTCTBUU C TpPEC-

OOBaHUSIMH DKOJIO-
TUYECKOU U MpOo-
MBIIIJIEHHOHN

OOyuaromuiics
MOJICTTUPYET U
BHEJPSET TEXHO-
JIOTUYECKHE TIPO-
LIECCHI CO3/IaHUS U
00paboTKH! MaTe-
pHAJIOB C y4€TOM
SKOHOMUYECKUX
(hakTOpOB U B CO-
OTBETCTBHUU C Tpe-
0OOBaHHUSIMH 3KOJIO-
TUYECKOU U MPO-
MBIIIIJIEHHON

OO0yuaroruiics B
COBEpILIEHCTBE MO-
JIeTUpyeT 1 BHE-
JIpsIeT TEXHOJIOTH-
YeCKHe MPOLECCHI
co3manus 1 obpa-
OOTKHM MaTeprajIoB
C Y4eTOM 3KOHO-
MHUYECKHUX (haKTO-
POB U B COOTBETCT-
BUU C TpeOOBaHMS-
MH 5KOJIOTUYECKOI
Y IPOMBIIUIEHHOH

IIK-2 Cnoco6eH K pa3paboTke

MCTOAHK HCITBITAHUH U HCCJICIJOBAHUIO MATCPHUAJIOB

HUIIK-2.2. Bia-
JIeeT MPOrpPaMM-
HBIM o0ecIieye-
HHEM IS BbI-
MTOJTHEHHS pac-
94eTOB U 0POPM-
JICHUS TOKYMEH-
TaIuu 1o pe-
3y/nbTaTaM HUc-
MBITAaHUN U HC-
clieJOBaHUI
KOMITO3HMI[HOH-
HBIX MaTepua-
JIOB

OO0yyaromuiics He
BJIaJIeeT POTPaAMM-
HBIM 00€CIIeUeHH -
€M JIJ1s BEITIOJTHE-
HUSI pacU€TOB U
odopmiteHus J10-
KYMEHTALUH 110
pe3yJibTaTaM uc-
MBITAHUIN U UCCIIe-
JOBAaHUU KOMIIO3U-
IIMOHHBIX MaTe-
pHaIoB

OO0yyJaroImuiics ¢
TPYJIOM BiIaJeer
MIPOTPAMMHBIM

obecrnieueHrEM JJIA

BBITIOJTHEHHUS pac-
4eTOB M ohopmiie-

HUS JOKYMEHTALNHU

10 pe3ybpTaTaM
HUCIBITAaHUN U HC-
CIICJIOBaHUIN KOM-
MO3UIIMOHHBIX Ma-
TEpUAJIOB

OO0yuaromuiics
BJazeeT po-
rpaMMHBIM 00ec-
TICYCHUEM JIJIsI
BBIMIOJTHEHUS
pacyeToB u
odopMIIeHHUS J10-
KYMCHTAIIUH T10
pe3ynbTaTam Hc-
MBITAHUM U UC-
CIEN0BAaHUMN
KOMITO3UITNOH-
HBIX MaTepUaJIOB

OO0yyarorumiics B
COBEPIIIEHCTBE
MIPOrpaMMHBIM
obecrieyeHneM
JUTSL BBITTOJTHEHMS
pacyeToB U
odopmiteHus 10-
KyMEHTAIINH 110
pe3yibTaTam uc-
MBITAaHUN U HUC-
cIIeIOBAHUM
KOMITO3UIMOH-
HBIX MaTepuaIoB
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CTpyKTypa U conep:kaHue TUCHUILIMHBI «MaTeMaTH4yecKoe MOIeJIUPOBAHNE B MATEPHUAJIOBEIeHUI»

22.04.01 «MaTepuaioBeJeHre H TEXHOJOTHM MaTepPUAIOB»

(marucTp)
Buabl yueOHoi padoThl, Dop-
= 3 BKJIIOYAsl CAMOCTOSITEIbHYIO Buabl camocTosiTe1bHOM padoThI MBI aT-
Pasiea 9 é 5 paboTy CTY1€HTOB, CTY/J€HTOB TecTa-
= c = U TPYI0€MKOCThH B 4acax 114700
n/n o | EF8 Tl
JI C Jlab | CPC | KCP | K.P. | KL | PI'P | Pedepar | K/p | D | 3
Bropoii cemecTp
Tema 1. Beenenne. OcHOBHBIE TTOHS-
1.1 | tus, 38724 MOAECIUPOBAHUS. 2 2
Ilpakmuuecroe 3auamue:. OCHOBHBIE
1.2 | moHATHS, 33]1a4¥ MOJIECTUPOBAHHUS. 2 4 10
Brinaua 3aganus Ha pedepar
Tema 2. IlonsiTe 0 MOAEISIX U MO-
1.3 | nenupoBanuu. Knaccudukanus mo- 2 2
enen
IIpakmuueckoe 3aumsmue «llonstue
1.4 | o momensx u moaenupoBanun. Kiac- 2 4 10
cuduKanus MoJIee»
15 Tema 3. OcHOBHBIE METOJIBI MOJEITH - 9 5
' pOBaHMUS.
Ilpakmuueckoe 3anamue «OCHOB-
16 | P 2 4 10 +
HBIE METOJIbI MOJIETTUPOBAHUS».
17 Tema 4. OcHOBHBIE METOBI MOAEIIH- 2 2
' pOBaHUsA
Ilpaxmuueckoe 3anamue  «OCHOB-
18 | P 2 4 10
HBIE METOJIbI MOJICTTUPOBAHUS
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1.9

Tema 5. Metoabsl MoaenupoBaHus B
MaTepuaIOBE/ICHUH.

1.10

Ilpakxmuueckoe 3ansmue «MeTObI
MOJICJIMPOBAHUS B MaTepUaioBeie-
HUW.

10

1.11

Tema 6. Mogenu CTPYKTYphI IOJIH-
MEPHBIX MaTEepPHaJIOB.

1.12

Ilpakxmuueckoe 3anamue «Moaenu
CTPYKTYphl TOJHUMEpPHBIX MaTepua-
JIOB»

10

1.13

Tema 7. MoaenupoBaHue MEXaHUYe-
CKMX CBOWCTB ITOJMMEpPHBIX Mare-
pHUAJIOB.

1.14

Ilpakxmuueckoe 3anamue «Moaenu-
pOBaHHE MEXAaHUYECKUX CBOWCTB I10-
JIMMEPHBIX MAaTEPUATIOB)

10

1.15

Tema 8. MojnenupoBaHue NpPOHU-
1[aeMOCTH MTOJUMEPHBIX MAaTEepUAJIOB

1.16

Ilpakxmuueckoe 3ansmue «Mopnenu-
pOBaHUE MPOHUIIAEMOCTH MOJTUMED-
HBIX MaTepUATIOB»

10

1.17

Tema 9. MareMaTuueckrue MOOEIIH
TEXHOJOTMYECKHUX MPOIECCOB.

1.18

[IpakTHueckoe 3aHsiTHE
3ammura pedepara

10

@Olel ammecmauuu

Bcero wacos mo aucIuIiInHe
Bo BTOopoMm cemectpe

18

36

90
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[Mpunoxenue 1 k
pabodeii mporpamMme

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHM S POCCUICKOM OEJIEPAIIN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIEI'O OBPA3OBAHIA

«MOCKOBCKHUI NOJJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

Hanpasnenue noarorosku: 22.04.01 MATEPUAJIOBEJEHUE U TEXHOJIOI'MM1 MATEPUAJIOB
OOII (mpoduib): «TeXHOTOTHSI KOMITO3UTOBY
®opma 00yueHus: OUHast

Tun HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTH Hay‘lHO'I/ICCJIC,HOBaTCJIBCKI/Iﬁ M TEXHOJIOTHYSCKHI

Kadenpa: IHHOBaniMoHHBIE MaTepHabl TPUHTMEIUANHTYCTPUN

®OH/I OHEHOYHBLIX CPEJICTB

MO JUCHUILIUHE

«MartemaTtuueckoe MOACIIMPOBAHUC B MATCPHUAIIOBCACHUN )

Cocrag: 1. [lactiopt oH1a OIIEHOUHBIX CPEJCTB

2. OnucaHue OLEHOYHBIX CPEICTB!

Mocksa, 2024 r.
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MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUI

MATEMATHYECKOE MOJIEJIMPOBAHUE B MATEPUAJIOBEJAEHUW

OI'OC BO 22.04.01 «MaTtepuaJjioBeieHHe U TEXHOJOTUH MATEPUAIOB)

B mpoliecce ocBoeHUs JaHHOM TUCHUIUIMHBI 00y4aronuiicss QopMUpPYeT U JEMOHCTPUPYET CIEAYIONINE KOMIIETEHIINHN:

KommeTenuun Koa u uHAMKATOP AOCTHKEHUS] KOM- TexHoJiorust dopmMma oue- CrTenenn yporHeii 0CBOCHHS
mEeTeHIuH (opMHUpPOBAHUA |HOYHOIO Cpej- .
KOI{ (I)OpMyJII/Ip()BKa KOI{ (I)OpMyJIPlpOBKa KOMHeTeHIII/Iﬁ CcTBa KOMIIETEH MM
VK-1 Crnocoben ocymie- | MYK-1.1. | Anamusupyer npoGnem- | JICKIIUH, 113, Ba3oBblii ypoBeHb:
CTBIATH  KpUTHYE- HYIO CHTYyalluIO KaK CHC- | pakTuieckue 3a- | K/P, MIPUMEHSET 3HAHUS TIPHU pa3padoT-
CKMH aHaliu3 Ipo- TEMy, OCYWIECTBIACT €€ | ggrys, camocTos- | T, Ke Mojieniell (KapT) TeXHOJIoTude-
OJIEMHBIX CUTYyalHii ACKOMIOSHLHIO M ONPC- | renppag pabora P, CKHX ITPOLIECCOB B 00JIaCTH MaTe-
Ha OCHOBE CHCTEM- JICIUACT CBA3M MOXILY CC 3 pHUATIOBENCHHS U TEXHOJIOTUU Ma-
COCTaBJIAIOIINMMH.
HOTO MOJXOJa, BBI- TEpPUAJIOB.
pabareiBaTh  CTpa- IHoBbIICHHBIH YPOBEHB:
TETUIO0  JCUCTBHIA MIPUMEHSET 3HAHUS TP pa3padoT-
CIOCOOHOCTh Ke MOoJiesiel (KapT) TeXHOJoTHYe-
CKHX MPOILIECCOB B 00JIaCTH MaTe-
pHAJIOBEACHUS U TEXHOJIOTUH Ma-
TEpPHUAJIOB C BBICOKOM CaMOCTOSI-
TEIBHOCTBIO.
NYK-1.2. | Onpeznensger npoTusope- | JIEKIUH, 113, Ba3oBblii ypoBeHb:
YMUBOCTE W MpOGEIBI B npaktuyeckue 3a- | K/P, yMeeT BbIOMpaTh METO/Ibl HAYYHO-
HH¢>0§M3HHH» HEoOXo- HATHS, caMocTos- | T, 0 UCCICIOBAHMS.
AUMOM— JUtd POMICHUA | reppag pabora | P, ToBbILIEHHBIH YPOBEHbD:
npobneMHoii - cuTyauuy, 3 YMmeeT BBIOMpPATh METO/IbI HAYYHO-
a TaK¥XKeE KPpUTHYCCKHU v
OlCHUBACT  peleBaHT- IO UCCJIEJOBAHMSI C BBICOKOH ca-
HOCTB HCIIOJIb3YCMbIX MOCTOATCIBHOCTBIO.
WH(OPMAIMOHHBIX  HC-
TOYHHUKOB.
MNUYK-1.3. | Pa3pabatbiBaer u co- JIEKIIHH, 113, Bba3oBblil ypoBeHb:
AICPIKATENBHO apryMEH- | pakTudeckue 3a- | K/P, BJIaJICET HAyYHBIMU MCCIIEJOBAHHUSI-
THPYET CTPATETHIO pe- HATHS, caMOocTos- | T, MU CTPYKTYpBI U CBOMCTB MaTepHa-
WeHNs NPOONEMHOR Cl- | renppag paGota | P, JIOB, M3JIEJINI JUTSL PELICHUS [IPO-
Tyallili Ha OCHOBC CHC-

17



TEMHOT'0 Y MEXKIUCIIHUII- 3 q)eCCI/IOHaJILHLIX 3a1ad4.

JIMHApHOTO MOAXO0N0B € IloBBIlIEHHBIN YPOBEHD:

Yy4€TOM OIICHKM CYIICCT- BJIAJIEET HAYYHBIMU UCCIIEN0BA-

BYIOIINX PUCKOB 1 BO3- HUSAMH CTPYKTYPBI U CBOHCTB Ma-

MOMHOCTCH 1X MHUHHMH- TEpPUAJIOB, U3IEJIUN JIJISl PELLICHUS

SAH: npodeCCHOHATBHBIX 33]a4 Ha BbI-
COKOM Hay4HO-METOJIUYECKOM
YPOBHE.

OIIK-1. | CrnocobeH periath MOIIK-1.2. | MozgenupyeT 1 BHEAPSIET | JIEKIUH, 113, ba3oBblii ypoBeHb:
NPOM3BOACTBCHHbIC U TEXHOJIOTHIECKUE IIPO- npakTuueckue 3a- | K/P, 3HaeT TpeOOBaHMs K MaTepraiaM
(unn) uccnenosa- LECChI CO3TAHMA M 00pa- | ygrys, camoctosi- | T, IS PAllMOHATLHOTO BBIOOPa Ma-
TEJIbCKHE 3a0a4M, Ha OOTKM MAaTePHAJIOB € Y€~ | 1anpHas pabota P, TEpHAJIOB.

OCHOBE (bsz[aneH— TOM 3KOHOMMYECKHX 3 [TOBbIMEHHbIH YPOBEHD:
TaJIbHbIX 3HAHWU B (baKTOpOB U B COOTBETCT-
o0JacTu MaTepuao- BHU C TPeOOBaHUSIMHU SHAET TPEOOBAHMA X MATCpHANAM
BEICHUS U TEXHOJO- SKOJIOTUYECKOH U Mpo- Al paHHOHaJH’HOFOV BblGOpa Ma-
MU MaTEPUATIOB MBILIJIEHHOH Oe301acHo- TCPUAJIOB € BBICOKON CaMOCTO-
CTH TEJIBLHOCTBIO.

[1K-2 Crnocoben k pazpa- | HIIK-2.2. | Bnaneet nporpamm- JIEKIUH, 13, Ba3oBblii ypoBeHb:
00TKEe METOJIUK UC- HBIM O00ecTieyeHUEM npaktudeckue 3a- | K/P, 3HaeT TpeOOBaHUs K MaTepHraIam
MIBITAHUN U UCCIIe- JUIS BBITIIOJIHEHUA pac- | HATHA, camocTosi- | T, JUTSL pallMOHAJILHOTO BBIOOpA Ma-
JIOBAaHMIO MaTepHa- 4eTOB U OPOpMJICHHs | TellbHas paboTa P, TEpPHUAJIOB.
JI0B JOKYMEHTAIMU 110 pe- 3 IToBbIIEHHBII YPOBEHb:

3yJIbTaTaM UCIBITAHUI
M UCCJIETOBAHNUI KOM-
MO3UIIUOHHBIX MaTe-
pHAJIOB

3HaeT TpeOOBaHUs K MaTepHaIam
JUTSL pallMOHAJILHOTO BBIOOpA Ma-
TEpUAJIOB C BHICOKOI caMOoCTOsI-
TEIBHOCTHIO.
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Hepeqeﬂb OLCHOYHBIX CPEACTB IO JUCHUIIJINHE
«Marematuueckoe MOJCIUPOBAHUEC B MATCPUAIIOBECACHU

IIpunoxenue 2
K paboueii mporpamme

HaumenoBanue [IpencraBnenue
Ne OLIEHOUHOTO CPe/I- Kpartkast xapakTepuctruka OlleHOYHOTO OLIEHOYHOTO CPe/I-
OC CTBa cpcacTea ctBa B POC
lpaxtnscekoe | meracs camecromonsao pemans ppae. | VBRI
1 3aHATHC TUYECKHE 3a/1a4d U OIIEHKH YPOBHS OC- 3anelem HpaKTHe-
(113) BOCHHUS OOYYarOMMMCSl TPAKTHIECKUX CROM HANpABIEHHo™
CTH
HARKIKOR
KonTponbnas CpeicTBO NPOBEPKH 3HAHWA M yMCHHIL Kommiektsl BapraH-
MIPUMEHATH MOJy4YEHHbIE 3HAHUS IS pe-
2 pabora TOB KOHTPOJIbHBIX 3a-
(K/P) LIEHUS 3aJ]a4 OINPEICIECHHOr0 THIA IO Te- -
M€ WU pa3ieny
CucreMa craHgapTU3UPOBAHHBIX 3a/IaHUH,
3 Tect MO3BOJISAIOIIAST aBTOMATU3UpOBaTh mpolie- |DoHI TeCTOBBIX 3aj1a-
(T) Iypy U3MEpPEHUs] YPOBHSA 3HAHUW U yMe- HUI
HUH 00y4Jaronerocs.
[IpoayKT caMOCTOSITENIbHON pabOThl CTYIECH-
A Pedepar Ta, MPEJICTABISAIOMNA COO0M KpaTKoe H3JI0-
(P) bKeHHe B IMMCbMEHHOM BHJIE MOJTyYeHHEIX pe- | 1EeMbl peeparos
3yJIbTAaTOB TEOPETUUYECKOr0 aHajIu3a OIpese-
IEeHHOW HAVYHOU (V4eQHO- UCCIEeNORATENh-
Jauer dopma nMpoMeXyTOYHOH aTTecTanuu 00y-
5 3) Yaromierocs, omnpeaenseMas — y4eOHBIM Bormpocs! k 3auery
TJIAHOM TIOJITOTOBKH TI0 HAIIPABJIEHUIO
IMacnopT poHaa O1IEHOYHBIX CPEACTB MO AUCHHUILIUHE
«MaremaTr4eckoe MOJICTUPOBAHUE B MATEPHATIOBEICHU
Kon
Ne KoHTposin- | HaummenoBanme
u/n KonTposmpyembie pa3aenbl IMCHUILIHHBI pyemoii OLIEHOYHOI'0
KOMIIETeH- cpeacTBa
1107011
1 Tema 1. Beenenne. OCHOBHBIE TTOHATHS, 3a4a41 MOJIE- VK-1, 113, T, K/P, P, 3
JUPOBaHUS. OIIK-1,
MIPOIIECCOB [1K-2
2 VK-1, II3, T, K/P, P, 3
Tewma 2. [lonsatue o mozensx u moaenupoanuu. Kiac- OITK-1 > >
cu(duKaIrsa MOJIEIIEH. K-2
3 VK-1, I13, T, K/P, P, 3
Tema 3. OCHOBHBIE METObI MOJICIIUPOBAHUS. OIIK-1,
I1K-2
4 Tema 4. OCHOBHBIE METOJIBI MOJICTUPOBAHUS VK-1, II3, T, K/P, P, 3
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OIIK-1,
I1K-2

Tema 5. Meroasl MOAECIMPOBAHUS B MATCPUAIIOBEICHUU.

VK-1,
OIIK-1,
I1K-2

I13, T, K/P, P, 3

6 Tema 6. Mozaenu CTpyKTypsbl IOJIMMEPHBIX MATEPUAJIOB.

VK-1,
OIIK-1,
I1K-2

I3, T, K/P, P, 3

JIMMCPHBIX MAaTCPUATIOB.

7 Tema 7. MoaenupoBaHue MEXaHUYECKUX CBOMCTB I0-

VK-1,
OIIK-1,
I1K-2

I3, T, K/P, P, 3

MaTCPUAJIOB.

8 Tema 8. MoaenupoBaHue IPOHUIIAEMOCTH TOJIMMEPHBIX

VK-1,
OIIK-1,
I1K-2

I3, T, K/P, P, 3

9 Tema 9. MaremaTuueckue MOACIHN TEXHOJIOINYECCKUX

VK-1,
OIIK-1,
I1K-2

I3, T, K/P, P, 3

1. IlepeyeHb KOMIIETEHIHII ¢ YKAa3aHMEM 3TanoB UX (POPMHPOBAHHA B MpoLEcCe OCBOEHHS
AUCHUILIHHBI. @OPMBI KOHTPOJIs1 (POPMUPOBAHMS KOMIIETEHIIUI

Ko Jransl ¢op-
MHMPOBAHMS
Komnerenuuns no Popma KOHTPOJISA
®rocC (pa3nebl auc-
IUATIMHBI)
CnocoO0HOCTB OCYIIECTBIISATh KPUTH- IIpoMe:KyTOYHBII KOHTPOJIb:
YEeCKHUH aHaIu3 IPOOJIEMHBIX CUTYa- YK-1 | zauer
LIMI HA OCHOBE CUCTEMHOIO ITOX0/1a, Tekymuii KOHTPOJIb!
BI)Ipa6aTI)IBaTI) CTpaTeruto neucTBUH BBIIIOJIHECHHOC NHAUBUYAJIb- Bcee pa3acinbl
HOE 3a/laHue Ha IpaKTuye-
CKOM 3aHSTHUH;
KOHTpOJIbHas paboTa.
Crnoco6en pemats npouspoacTennbiec B | OIIK-1 | [IpoMe:KyTOUHBI KOHTPOJIB:
(mnn) uccaenoBaTeNbCKUE 3a4a49H, Ha 3a4eT
OcHOBE (DyHIJaMEHTAJIbHBIX 3HAHUH B 00- Tekymuii KOHTPOJIb:
JIaCTHU MaTCpUAJIOBCICHUSA U TCXHOJIOTUN BBIIIOJTHEHHOE UHIUBUyallb- Bce pazzensl
MatepHajos HOE 33j[aHKe Ha MPAKTHYC-
CKOM 3aHSTHUH;
KOHTpOJIbHAs padoTa.
Crnoco0eH K pa3paboTKe METOIUK HC- IIpomexyTOYHBINH KOHTPOJIb:
IIBITAHUN U MUCCIIEOBAHUIO MaTEPHA- IIK-2 | 3a4er

JIOB

Texkymuii KOHTPOJIb!
BBIITOJIHCHHOC MHAWBUAYAJIb-
HOE 3aJJaHNE Ha IIpaKTuye-
CKOM 3aHSATHUH;

KOHTpOJIbHAsI paboTa.

Bce paznensl

2. Iloka3aTe i U KPUTEPUH OLECHUBAHUSA KOMIETEHUHH NPH M3YYEHUH IMCUMILIMHBI, ONHUCA-

HME IIIKAJ OIICHUBAaHUSA

2.1 ®opMa NpoMeKYTOUYHOM aTTeCcTAllUU: 3a4eT.
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[TpomexxyTouHas arTecTanusi oOyJaromuxcs B GopMe 3a4eTa MPOBOIUTCS 110 pe3ylibTaTaM
BBITIOJIHEHHUSI BCEX BUJOB Y4eOHOH pabOThl, MPEJyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JaHHOH
JTUCIUTUTHHE (MOYIIIO), IPY 3TOM YYHTHIBAIOTCS PE3YJbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHne cemectpa. OIeHKa CTENCHH MOCTIKEHHUS OOYYaIOUIMMUCS TUIAHUPYEMBIX DPE3yIbTaTOB
OoOy4YeHHsT 10 JUCHUILTHHE (MOIYJI0) IPOBOIUTCS TPEMNOAaBaTeieM, BEIYIIUM 3aHITHS 10
JUCUHUIITMHE (MOAYJII0) METOAOM 3KCIEPTHOM olieHKH. [10 uToram mpomMexyTo4HOM aTTecTaluu 1o
JTUCIATUTHHE (MOJTYJTIO) BBICTABIISICTCS OIICHKA «3aUTCHO» WA «HE 3a4TCHOY.

K mpomexyTouHOH aTTecTaluy JOMYCKAIOTCs TOJIBKO 00y4aroIuecsi, BBHIIOJIHHUBIINE BCE
BUIBI Y4eOHOU PabOThI, IPEAYCMOTPEHHBIC paboYei MporpaMMoi 1Mo auciuIuimHe «JIugepcTBo u
yIpaBJIcHUE KOMaH/I0i» Kak B OyMa)KHOM, TaK ¥ 3JCKTPOHHOM BHJIE, IPUKPEIUICHHOM B CHCTEME
Lms na caiite CJ1O ynuBepcurera.

MIxaJua one-
Onucanue
HUBaHUs
BreimonHeHnsl Bce BHUABI yueOHOW pabOThI, MPEIyCMOTPEHHBIE Y4eOHBIM
maHoM. OOydYaroIMiicss JTEMOHCTPUPYET COOTBETCTBHE 3HAHWUU, YMEHHH,
HAaBBIKOB  TIPUBEJICHHBIM B  Ta0lMIaxX  IOKaszareje, Oomepupyer
3auteHo MPUOOPETEHHBIMU 3HAHUSMHU, YMEHHSIMH, HaBbIKAMHU, MPUMEHSIET UX B

CUTYalUsAX TOBBIIICHHON CIOXKHOCTH. [Ipy 3TOM MOTYT OBITH JOMYIICHBI
HE3HAUUTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS MPU aHATUTUYECKUX
OlepanusX, MEPEeHOCEe 3HAHMKW M YMEHUHM HAa HOBBIC, HECTaHIApTHbIC
CUTYaLUH.

He BeImonHeH oquH wiu 6osiee BUAOB YIeOHOH pabOTHI, TPEyCMOTPEHHBIX
yueOHbIM MaHoM. O0y4aromuics: IEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE
3HaHWi, yMEHWH, HaBBIKOB IPHUBEJCHHBIM B TaONUIAX TIOKa3aTelseH,
He 3aureno JIONYCKAIOTCSl 3HAUUTENIbHBbIE OLIMOKH, MPOSBISAETCA OTCYTCTBUE 3HAHUH,
YMEHUI, HaBBIKOB IO pALy IOKa3arenei, oOy4aroIuiicsi HCHBITHIBAET
3HAQYUTEINIbHBIE 3aTPYJHEHHUs IPU OIEPUPOBAHUU 3HAHHUAMHM M YMEHUSIMH
IIPU UX IIEPEHOCE HA HOBBIE CUTYALIUH.

@DOH/IBI OLICHOYHBIX CPEACTB NpenacTasicHs! B [Ipuiioxennn 1.
[Ipu ucnonb30BaHMU OaUIbHO-PEUTHMHIOBON CHUCTEMBI OllEHKa paboThl oOyuarolierocs B
CEMECTPE OCYIIECTBIISAETCSA B COOTBETCTBUU C TEXHOJIOTMYECKON KapTON NUCLUILIMHBIL.

2.2. Kpurepuu OLEHKHM BbIIOJHECHHUS] O0y4alOIIMMCA HWHIAWBHAYAJIbHOIO 33/J1aHHUS Ha
NMPAKTHYECKOM 3aHSITHH
(bopmupoanue kommeteniuii YK-1, OITK-1, ITK-2)

— WHAMBHIYAJbHOE 3a/laHHe BBINOJHEHO: pa3paboTaH u odopmiieH pedepar mo Teme
3aHITHSI, TIOJTOTOBJIEHA TMPE3CHTAIUsl JOKJIaJa Ha 3aHATUH, MPOU3BEACHBI 0e3 OIMOOK Bce
HEOOXOIUMBIC PACUETHI U ClIeTIaHbl 00OCHOBAHHBIC BEIBOJIBI;

— HHIMBHUAYaJbHOE 3a/JaHHe He BBINOJHEHO0: He pa3paboTan u/unu He odopmieH pedepat
10 TeME 3aHATHUS, HE MOATOTOBJICHA MPE3CHTANNS JTOKJIa/la Ha 3aHSATHH, PacueThl MPOU3BEICHBI C
OIIMOKaMHU ¥ OTCYTCTBYIOT OOOCHOBAaHHBIE BHIBOJIBI.

2.3. Kpurepnu oneHKH BbINOJTHEHUSI KOHTPOJIBbHOM PadoThl
(bopmupoanue kommerenmmii YK-1, OIK-1, ITK-2)

KonTtponbHast paboTa BBINOJIHAETCS 110 BApHAHTaM, BKJIIOUAIOIIMM BOIIPOCHI 110 U3yYEHHOMY
MaTepuany. BbINoTHEHHE KOHTPOJIbHOM paboThl OLIEHHWBAETCS B COOTBETCTBUU C IPOLIEHTOM
IIPABUJIBHBIX OTBETOB.

— «OTJIMYHO» - CBbIIIE 85% MpPaBUIBHBIX OTBETOB;
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— «xopouio» - oT 70,1% 1o 85% npaBuIBHBIX OTBETOB;

— «yZIOBJIETBOPUTENBHO» - OT 55,1% 10 70% npaBuiIbHBIX OTBETOB;

— «HEYJOBJIETBOPUTEIBHO» - OT 0 10 55% NpaBUIIBHBIX OTBETOB

Kaxnp1if Borpoc KOHTPOJIBHOW paboTHI OLIEHUBAETCS MO NATHOAIBHOM mmikane. MtoroBas
OLIEHKAa 110 KOHTPOJIbHOM paboTe BBICTABIIAETCS, UCXOIS U3 CyMMBbI OaijIOB, MOJYYEHHBIX 33 TPH
3a/1aHusl.

«5» (mATH 6a110B): 00yUYAIOLIMICS IEMOHCTPUPYET CUCTEMHbBIC TEOPETUYCCKHIE 3HAHUS: Ha
TEOPETUYECKH BOMPOC KOHTPOJIBHOM pabOThl OTBEYAET TPAMOTHO M MOJHO, 3a/ady pemaer 0e3
OLIMOOK ¥ ¢ HEOOXOIUMBIMH MOSICHEHUSMHU.

«4» (ueTbipe 6ajia). oOydvaromuiics ¢ HEOOJBLIIMMH HETOYHOCTSMH JEMOHCTPUPYET
CHCTEMHBIE TEOPETUYECKHE 3HAHMA: HA TEOPETHUYECKUI BOMPOC KOHTPOJIHHOW pabOThI OTBEYAET
I'PaMOTHO U TOJIHO, 33Ja4y pemaer 6e3 rpyobIX OIIMOOK U ¢ HEOOXOIUMBIMU MOSICHEHUMHU

«3» (TpHU 0aja): o0ydaroIuiics He JEMOHCTPUPYET CHCTEMHBIX TEOPETUYCCKUE 3HAHUI:
Ha TEOPETUYECKUH BONPOC KOHTPOJIBHOM pPabOThl OTBEYAET YAaCTUYHO M C CYLIECTBEHHBIMHU
omMOKaMu, 3a/1a4y peliaeT ¢ CyneCTBEHHBIMU OMIMOKaMU U HE JTaeT HEOOXOAUMBIX MOSICHEHUH.

«2» (n1Ba 6aJuTa). O0YJAIOIIUICS HE UMEET CUCTEMHBIX TEOPETHUYCCKHIE 3HAHMI: Ha BOIIPOC
KOHTPOJILHOM paboThl OTBEYaeT YaCTHYHO M C TPYOBIMH OIIMOKaMH, 3a7ady pelraer ¢ rpyobIMu
OLIMOKaMHU U He 1aeT HEOOXOJUMBbIX IOSCHEHHH.

«1» (ommH 6amr): OOYYAIOUIMICS HE HMEET CUCTEMHBIX TCOPETHYCCKHE 3HAHMW: Ha
TEOPETUYECKUI BOMPOC KOHTPOJIBHOM pabOThl HE OTBEYAET, 33/1a4y HE peIlaeT.

2.4 Kputepuu oeHKH 0JIAHKOBOT0 TECTHPOBAHUSI
(popmupoBanue komnerenuuu YK-1, OIIK-1, I1K-2)
bnankoBoe TeCTHpPOBaHUE OLIEHUBACTCA B COOTBETCTBUU C IIPOLIEHTOM IPaBUIIBHBIX
OTBETOB, JAHHBIX 00YJaIOIIUMCSI Ha BOIIPOCHI TECTA.
CranpapTHas IIKaja COOTBETCTBHSI pE3yJbTaTOB TECTHPOBAHUS BBICTaBIIAEMON OallIbHOMN
OLIEHKE:!
- «OTJIMYHOY - CBbIIIE 85% MpaBUIbHBIX OTBETOB;

- «xoporto» - oT 70,1% no 85% npaBuiIbHBIX OTBETOB;
— «YIOBJIETBOPUTEIBHO» - OT 55,1% 1o 70% npaBUIIbHBIX OTBETOB;
- oT 0 10 55% npaBUIBHBIX OTBETOB — «HEYIOBIETBOPUTEIHHO)

PernameHnT TecTMpOBaHUS BKIIFOYAET:

- KOJIN4eCTBO BompocoB — 20;

- IPOIOJDKUTEIBHOCTh TECTUPOBaHUS — 40 MUHYT;

«5» (OTJMYHO): TECTUPYEMBIN JEMOHCTPUPYET CUCTEMHBIE TEOPETUYECKHUE 3HAHUS, BIIAJICET
TEpMUHAMHM U 00JIaZlaeT CIIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOIIPOCHI TECTA.

«4» (X0pomIo): TECTUPYEMBIN B IIEJIOM JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMUSI,
BJaJieeT OOJBIIMHCTBOM TEPMUHOB M 00J1a1a€T CIIOCOOHOCTBHIO OBICTPO pearupoBaTh Ha BOMPOCHI
TecTa.

«3» (YROBJICTBOPHTEJBHO): CHUCTEMHBIE TEOPETHUUYECKHE 3HAHWS Yy TECTUPYEMOIO
OTCYTCTBYIOT, OH BJIaJIC€T HEKOTOPBIMU TEPMHUHAMH U HA BOIIPOCHI TECTA PEArupyer AOCTATOYHO
MEJUIEHHO.

«2» (HeyIOBJIETBOPUTEJIbHO): CHCTEMHBIE TEOPETUYECKHME 3HAHUA Y TECTHPYEMOIO
OTCYTCTBYIOT, TEPMUHOJIOTHEN OH HE BJIAJICET U HA BOIPOCHI TECTA PEAarupyeT MEIJICHHO.

HpﬂBI/IJIﬂ NMpoBeaACHUSA TECTOBBIX pa60T Io JAUCIHITIIIMHE «MaremMaTuueckoe
MOACIINPOBAHUC B obnactu MaTepHraioB U TEXHOJIOTHIT)

1. TecTbl mNUIIYTCS WHANBUAYyaIbHO, ©0€3 KOHCYJbTAIlMi BO BpeMs MPOBEIEHUS TecTa C
MPEINO/IaBaTeNIeM WU C APYTUMHU CTYJICHTaMHU.
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[IpenogaBaTento MOKHO 3aJaTh BOIPOC BO BpeMs MPOBEACHUS TeCTa B TOM Ciyd4ae, eciu ecTb
HESICHOCTH B BOIIPOCE TECTA.

Bpemst BbIMOTHEHUST 3alaHW TeCTa CTPOro OrpaHMueHO — 00bHO 30-40 MUHYT, HO BITOJIHE
JOCTaTOYHO JUIs CIOKOMHOTO OTBETa Ha BCE BOIPOCHL. Bpems okoHuUaHHs TecTa coolmiaercs
npernojaBaTesieM /10 Hayaja TecTa.

Ha kaxnaplii Bompoc TecTa MMEIOTCSI HECKOJIBKO BapuaHTOB oTBeTa. Cpeau HHUX €cTh
[IpaBWJIbHBIE U HEMPABUIIbHBIE OTBETHI. 3aJjaua 00y4aroerocs HalTH MpaBUIbHBIE OTBETHI.
Bomnpocs! Tecta mogobpaHsl TakKuM 00pa3oM, 4TOOBI B KaKIOM BapHaHTe ObLIM 0ojiee MpoCThie
u 6oJiee CI0XKHbIE BOIPOCHI.

Hekortopeie Bompocel TecTa cojep)KaT He OIMH MpaBUiIbHBIA oTBeT. [lonoxkureabHbIM
pe3yabTaTOM OTBETA HA TAaKOH BOIMPOC SIBISETCS HAX0XKICHHE 00YYarOIIMMCS BCEX MPaBHIBHBIX
oTBeTOB. Eciiu oTMeueHbl HE BCE MPaBUIIbHBIE OTBETHI MJIM OTMEUEHBI KaK MPaBUIIbHBINA, TaK U
HENPAaBWIbHBIN OTBET, TO TAKOW Pe3yIbTaT OTBETA HA BOIIPOC CUUTAETCSI HENIPABUIIbHBIM.
OOyuaromuiics MOKET HaIllMcaTh CBOM KOMMEHTapHH U JIOTIOJIHEHUS K JII0OOMY BOIIPOCY TecTa.
Ecin nmpu 3TOM OyneT NpoAEMOHCTPUPOBAHO XOPOLIEE 3HAHUE CYTH BOIpOCa, TO TaKue
JIOTIOJIHEHUS SIBJIAIOTCSL OCHOBaHHMEM JJisi JOOaBJEHMsI IMPEIojaBaTeieM JIOMOJHUTEIbHBIX
0ayuI0B K 00IIIel PeUTUHIOBOM OIICHKE 3a IPOXOXkAeHHEe TecTa. KoMMeHTapuu 1 JOTOJIHEHUS HE
3aMEHSIOT cOO0i 0TBETa HAa COOTBETCTBYIOUIHMI BOIIPOC TECTA.

2.5. Kputepuu ouenku pedepara

(popmupoBanue komnerenuuii YK-1, OIIK-1, IIK-2)
Pedepar onenuBaetcs B nuamnazone ot 0 qo 40 6amos. bamnsl 3a pedepat HauuCISIIOTCS

CJIEIYIOIIUM 00pa3oM:

Ne

Pe3yabTaTbl KOHTPOJIbHBIX MEPONIPUSTHIA KosmuectBo | KoHeuHbliil pe3yjbTar
0asi0B 110 KOHTPOJILHOM TOYKe

B pedepare Tema packpbiTa MOTHOCTHIO; pabOTa BBITION-
HEHa B CPOK; 0pOpMIICHUE, CTPYKTYpa B CTHIIb pabOThI
COOTBETCTBYIOT IIPEIBSBISIEMBIM TPEOOBAHUSIM K TEKCTO-
BBIM JJOKYMEHTaM; padoTa BHIMOJIHEHA CAMOCTOSITEIBHO,
MPUCYTCTBYIOT COOCTBEHHBIC 0000IICHHS, 3aKITIOUCHUS 1
BBIBOJIBI; TIPABMIIBHBIE OTBETHI HA BCE BOIIPOCHI IIPH 3a-
muTe padoTHL.

OOyyarommuiics Ha BBICOKOM YPOBHE BlIajieeT HABBIKAMU
MOMCKa, aHaJiu3a MaTepuaia B cBoel npodeccro-
HAJIBHOW JIESITENIbHOCTH

40 3a4TEHO

Tema pedepara packpbiTa ¢ He3HAUUTEIBHBIMY 3aMeya-
HHSIMU; pabOTa BBITIOJIHEHA B CPOK; B O(OPMIICHUH,
CTPYKTYpE M CTHJIE pabOThI HET TPYOBIX OIHOOK; pabo-
Ta BBHIIIOJIHEHA CAMOCTOSTEIILHO, IPHCYTCTBYIOT COOCT-
BEHHBIE 0000IIEHHs, 3aKIIOYCHNUS ¥ BBIBOJIBI; JAHBI
MMpaBUJIbHBIC OTBETHI HAa BCE BOIIPOCHI C TIOMONIBIO ITpe-
HO/IaBaTeNsl IPH 3aIUTe PAOOTHI.

OOyuaromuiics BIaieeT HaBbIKAMM MOUCKA, aHAJIN3a
U MCTIOJIb30BaHMsI 0030pOB, HOPMAaTHBHBIX JOKY-
MEHTOB B CBOE€H NpoeCCHOHATBLHON JesITEIbHOCTH

30 3aYTEHO

Tema pedepara packpsiTa HE MOJHOCTHIO; pad0OTa BhI-
MOJIHEHA C HAPYIICHUSAMU rpaduka, B 0pOPMIICHHUH,
CTPYKTYpE H CTHIIE pabOThI €CTh HEJIOCTATKH; paboTa
BBITTOJIHEHA CAMOCTOSITEIBHO, IPUCYTCTBYIOT COOCTBEH-
HbIe 0000IICHMSI; IPH 3aIIUTEe PaOOTHI OJYUYSHBI OTBE-
THI HE Ha BCE BOIPOCHI.

OOyuarommuiicst Ha yJIOBJIETBOPUTEIEHOM YPOBHE BIIa-

ot 22 1o 25 3a4YTEHO
JieeT HaBBIKAaMH MOKCKA, aHAJIN3a U UCIT0JIb30BaHU
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HOPMATUBHBIX TOKYMCHTOB

4, | Paznmensl pedpepara BBITIOIHEHBI HE TOJTHOCTHIO HITH BbI-
MTOJIHEHBI HEMPABUIIBHO; OTCYTCTBYIOT WJIM CJICJIaHbI He-
MPaBUIILHO BBIBOJIEI U 00001IeHUST; oopmiieHHE pado-
ThI HE COOTBETCTBYET MPEIBSIBISCMBIM TPEOOBAHHSIM;
HET OTBETOB Ha BOMPOCKI MPEIOJIABATEIS TPH 3aIUTE
pabotel. OOy4atomnuiicst HE BIAJEET HABBIKAMU ITOUC-
Ka, aHAJIN3a U UCTI0JIb30BaHUS HOPMATUBHBIX J0-
KYMEHTOB B CBOCH MpodeCcCHOHATBHOMN NeITeIbHO-

CTH).

ot 0 no 21 HE 3aYTEHO

2.6. UToroBoe cooTBeTCTBHE 0AJLILHOI IKAJIBI OIIEHOK U YPOBHEii c()OPMUPOBAHHOCTH
rkomnerennuid YK-1, OIIK-1, ITK-2 mo aucuuminge:

YpoBenb
chopmupoBanHocT | OuneHka IMosicHeHnue
KOMIIeTeHIIM U

TEOPETHUECKOE COJAEP)KaHHUE M IMPAKTHUECKHE HAaBBIKM IO TUCIUILINHE
OCBOEHBI [TOJTHOCTHIO;

Bricokuii 3a4TEHO |BCE TIPEAYCMOTPEHHBIE MporpaMMoil oOydeHUs y4eOHBbIe 3aJaHus
BBITTOJIHEHBI Ha BEICOKOM YPOBHE;
KOMIIETEHIIMU C(hOPMUPOBAHEI
TEOPETUUECKOE COACP)KAHHE M IMPAKTHUYECKHE HABBIKH M0 AMCLUILIMHE
OCBOEHBI MTOJIHOCTHIO;

Cpennuit 3a4T€HO |BCE MPENYCMOTPEHHBIE TporpaMMoli oOyueHHs Yy4eOHble 3aJaHus
BBINOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEUaHHUAMUY;
KOMIIETEHIIMU B L1€I0M C(hOPMHUPOBAHBI
TEOPETHUECKOE COJEp)KaHHE U NMPAKTUYECKHE HABBIKM IO JUCIUIUINHE
OCBOCHBI YaCTUYHO, HO MPOOEITBI HE HOCAT CYIIECTBEHHOTO XapaKTepa;

Y IOBIETBOPUTENBHBIN | 3a4TE€HO |OOJBIIMHCTBO MPELYCMOTPEHHBIX IPOrpaMMOi 00yueHHs yueOHBIX 3a1a4
BBINOJIHEHO, HO B HUX UMEIOTCSI OIIUOKH;
KOMIIETEHIINU cQOPMUPOBAHBI YACTUIHO
TEOPETHUECKOE COJEPKAHNE M MPAKTUYECKNE HABBIKHU MO AUCLUIUIMHE HE
OCBOEHBI;
OOJNIBIIMHCTBO MPEAYCMOTPEHHBIX MporpaMMoil o0y4deHHsi y4eOHBIX
Heynosnersopu- He 3a9TEHO 3aJaHui MO0 HE BBHITIOJIHEHO, TUOO0 CONIEPKHUT TPyObIe OMUOKHU;
TEeJbHBIN JOTIOJIHUTEIIbHASI CAMOCTOSITeNIbHAs PadoTa HaJl MaTepUaioM HE IPUBOIAUT

K KaKOMY-JIH0O 3HAYMMOMY TTOBBIIIEHUIO Ka4eCTBA BHITIOIHEHUS YIeOHBIX
3aJIaHHUI;
KOMIIETEHIINY He C(HOPMUPOBAHBI

[Mpunoxenne 3
K paboueii mporpamMme

Bonpocsl TecTOBBIX 3aaHN¥i ISl POBEIEHUS TEKYIIEro KOHTPOJIS
(xommerennuu YK-1, OIIK-1, TTK-2)

[IpuBen€HHBIN HHKE MEPEUYeHh KOHTPOJHHBIX BOMPOCOB HCIOIB3YETCS B KauecTBE BO-
IMpOCOB IMpHU MOATOTOBKE o6yqa}onmxc;[ K BBIIIOJJTHCHUIO 3a1aHUSA B q)opMe OJIAaHKOBOT'O TECTH-
pOBaHHUsI 7 KOHTPOJISI OCBOCHHSI 00yUYaOIIMMUCS Pa3/ieNoB AUCIUILINHEI, a TAK)KE B KAUECTBE
BOIPOCOB OMJIETOB Ha 3a4eTe.
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IIpumepHbIe Bonpockl 3aIaHUS J1JIS 3a4eTa

UYto moHMMaETCs o1 00HEKTOM MOJICTUPOBAHUS?

2. Yro Takoe runore3a B MOJEIMPOBAHUU?

3. [laiiTe onpeneneHue MOIEIH.

4. Yro Takoe MaTeMaTH4eCKast MOAEIb?

5. IlpuBenure npuMep aHaIOTUU B GU3NYECKUX MPOLIECCaX.

6. JlaiiTe kmaccH(pUKAIUIO MTPOLIECCOB KaK 00BEKTOB MOJICIIUPOBAHHSL.

7. YeM OTIMYAOTCS CTOXAaCTUYECKHE MPOLECCHI OT AETEPMUHUPOBAHHBIX ?

8. OnuiuTe NOCTaHOBKY 3a/1a4ll MOACIMPOBAHUS B 00IIEM BUJIE.

9. Jlaiite o0mIyto KIacCU(PUKAINIO MATEMATHICCKIX MOJICIICH.

10. KakoBa cTpyKkTypa MOJAEIM MaTEMAaTHYECKOT0 TPOrpaMMHUPOBaHUS?

11. YTo noHMMAIOT 110J CTPYKTYPHO-IIapaMETPUUECKUM ONMCAHUEM 00BEKTA MOJIEITUPOBAHUS?

12. B yeM cocTOUT pa3auuue MeXy JIMHEMHbIMA U HETMHEHHBIMU MOJIENSIMU?

13. B xakux ciydasx HCHOJB3YeTCs KOPPENSIUOHHBIH KOd(p(UIMEHT, a B Kakux —
KOPPEJALIMOHHOE OTHOLIEHUE KAK KPUTEPHUI aleKBaTHOCTH MO ?

14. [Maiite x1accupUKAIMIO MOJACTHPYEMBIX IMPOLIECCOB MO XapaKTepy UX MPOTEKAHMUS.

15. Ilepeuncnure OCHOBHBIE 3TAIlbl HOCTPOCHUS MAaTEMATUYECKON MOJIEIH.

16. OnumiuTe MeTo1 aKTUBHOTO ¥ TTACCUBHOTO IKCIIEPUMEHTA. YeM OHU OTJIMYaI0TCs?

17. Kakoli MareMaTHyeckuil ammapaT HUCIHOJIb3YyeTCs IpPH CHUHTE3€ MaTEMaTUYECKUX MOJENen
JIETEPMUHUPOBAHHBIX MTPOLIECCOB?

18. Kakue cucteMbl OTHOCAT K CUCTEMAaM C pacipeiesIEeHHBIMU NTapaMeTpaMu?

19. Yro Takoe cruiomnHas cpena?

20. KakuM ypaBHEHUEM B YaCTHBIX TPOU3BOAHBIX MOJIEIUPYETCS MPOLECC TEIUIonepeHoca?

21. B ueM cocTOUT ujiess METOJa AaHAJIOTUI?

22. OnuiuTe 3KCEepUMEHTaIbHO-CTaTUCTHUECKUI METOT MOACIIUPOBAHUSL.

23. Mojienu Kakux MPOLECCOB OMUCHIBAIOTCS MU (epeHIHATEHBIMI YPABHEHUSIMH?

24. Chopmynupyiite, B 4UeM 3aKJIIOUAETCS 3a7aua PErpecCUOHHOTO aHaIu3a.

25. Kakyto BeIMUMHY Ha3bIBAIOT cay4yaiiHONW? ONUIINTE OCHOBHBIE TUIIBI CIYYaiHbIX BEIMYMH.

26. Yto Takoe 3aKOH pacipeesieHus Cly4allHONW BETMYUHBI?

27. Ha3oBuUTE BU/IbI pEIPECCUOHHBIX 3aBUCUMOCTEH.

28. Kakas xapaKTepUCTHKa CIIyKUT AJIs OLIEHKH KadecTBa JIMHEWHOU Mojenu? Kakue oHa MOXKeT
NPUHUMATDH 3HAYCHUS?

29. Onuiure CyTh METOJ]a HAMMEHBIIIUX KBaIPaTOB.

30. Kakas xapakTeprcTHKa CITY>KUT JIJIsl OLIEHKH KauecTBa HelMHeWHol moaenu? Kakue oHa MOXeT
IIPUHUMATD 3HAYCHUS?

31. YUro Takoe koppensuus? Kakue BUIbl KOppesiliMK Bbl 3HaeTe?

32. Kak cTpouTcst TuHus perpeccun?

33. OnuiuTe METO/ MOCTPOECHUS TUCTOIPAMMBI.

34. B ueM 3aKiIr04aeTCs COAEPKATEIbHBIN aHaIN3 OCTaTKOB MOJIENIH?

35. ChopmynupyiiTe 3agauy 60€3yCIOBHON ONTUMHU3AIIIH.

36. KakoBbl HEOOXOAMMBIE M JOCTAaTOYHbIE YCJIOBUS ONTHMAIBHOCTH B 3a/ayax OJHOMEPHOM
0€3yCIIOBHON ONTUMHU3AINH?

37. B 4eM cocTOUT CBOMCTBO YHUMOJAJILHOCTH (DYHKLIMI?

38. Cdopmynupyiite yTBEepKIACHHE, Ha KOTOPOE OIHPAIOTCI BCE METOABI OJHOMEPHOU
MUHUMU3ALUH.

39. OnummTe aIrOpyUTM, MO3BOJISIOIIANA HAWTH HaYaJIbHBIA OTPE30K JIOKAIN3aU MUHUMYMA.

40. HazoBuTe mpeuMyIIeCTBAa M HEJOCTaTKHM METOA0B AMXOoToMHHM, PUOOHAUYYM M 30J0TOrO
CEYEHHUS.

41. B 4eM cOCTOUT CyTh UHTEPIIOJISALIMOHHBIX METO0B MUHUMU3ALIAN?

42. Jlaiite onpeaeneHue HanpasieHus yobiBanus. Chopmynupyiite HE0OOXOUMbIE U TIOCTATOYHbBIE
yCIIOBHS HalpaBJIeHUsl yObIBaHUS.

25



43. B uem cocTouT 001I1ast €Sl METOJIOB CITycKa? YKakuTe XOTs ObI OJTMH METOI, SBJISTFOIITUICS
METO/IOM CITyCKA.

44. Yto Takoe MOHO- U MYJITUMOJIaJIbHbIE (QYHKITUN?

45. Onpenenure x0T OBl OJMH OTPE30K YHUMOAATIbHOCTH pyHKImH f (X) = x — 2x2 + 0,2x5.

46. Muanmusupyire yakmuto f(x) = 3x2 + 12/x3 — 5 na orpeske 0,5 < x < 2,5, ucnonp3ys

a) METOJl TUXOTOMHH, 0) METOJ 30JI0TOr0 cedeHus, B) Meton PuboHauuu, r) MeTo mapabdon. B
KOKIOM CiIydae TMpOBEAUTE IO 4YeThipe BbIYMCIEHUS 3HauyeHud ¢yHkiuu. CpaBHHUTE
PE3YIABTUPYIOLINE OTPE3KH JIOKATIU3AIMH MUHUMYyMa.

47. ChopmynupyiTe oOIIyIO 3a/1a4y ONTHMU3AIUH.

48. [laliTe onpeneneHue CISAYIONIUNX MOHATHM: 11eJIeBast PyHKINS, JOMTYCTUMOE MHOYKECTRBO,
JIOMyCTUMAs TOUYKA, PEIICHHE 3aa4d ONTUMHU3AIIH.

49. Ilepeuncinute OCHOBHBIE 3TAlbl PeAIU3aUU ONITUMHU3ALMOHHOMN 3aa4H.

50. OxapakTepu3yiTe OCHOBHBIC HAIIPABJICHUS IPUMEHEHUS METOI0B ONTHMHU3AINH B HHKEHEPHOI
JESTEIbHOCTH.

51. IIpuBeauTe mpUMepbl ONTUMHU3ALUOHHBIX 33/1a4 U3 MPAKTHKU.

52. KakoBa 11eJ1b mapaMeTpuiIecKoi HACHTHU(UKAIH?

53. Uro Takoe QpyHKIHS JTOKAIBHON HEBSI3KH?

54. JlaliTe knaccuuKaiuio 3a1a4 ONTUMHU3ALINH.

55. B ueM oTauuMe J0KaJIbHOTO MUHUMYMa OT Tio0ansHoro? [Ipousutoctpupyiite npumepom.
56. [laliTe onpeneneHne CTpOroro MUHUMyMa.

57. Chopmynupyiite Teopemy Beliepimirpacca o CylecTBOBaHUN PEHICHUS 3a1a9d ONITHMHU3AIINH.
58. Uto nmoHuMaeTcs oJ XapaKTepUCTUKAMHU 3a/1a4i ONITUMU3ALUN?

59. B yem cocTouT 001Iasi CyTh BCEX KPUTEPUEB ONTHUMAIBHOCTH JOMYCTUMON TOUKH?

60. Ykaxxure Bce rio0anbHbIe U JTOKAIbHBIE SKCTPEMYMBI (€CIH OHU CYIIECTBYIOT) CIIEAYIOIINUX
¢ynkuuii: a) f= (2 —x)(x + 1)2; 6) f=In(x2 + 1); B) f = x — 2sinx2.

61. Chopmynupyiite o0IIyI0 3a/1a4y JMHEWHOTO IPOTPaMMHUPOBAHUSI.

62. Uem otiinuaercst ocHoBHast 3a1a4a JIIT ot oOmeit?

63. Uem orinnuaercs oomas 3axaya JII1 or kaHoHU4YECKO?

64. Becerna mu obmryro 3amaqy JIIT MoxkHO ipuBeCcTH K KaHOHWYEeCKoi (hopme? ONmUmmTe MeTo T
pUBeICHUA 00IIeH 3a/1a4u K KAHOHMYECKOMY BH]TY.

65. Kakue orpannueHus Ha3pIBatOT JKECTKUMHU (HEKECTKUMU)?

66. [IpuBeauTe NpUMephI CyLIECTBEHHBIX U HECYHIECTBEHHBIX OrPAHUYEHUMN.

67. UeM oTJIMUAETCS BBIMTYKJIBIM MHOTOTPAHHUK OT BBIMYKJIOTO MHOTOTPAHHOTO MHOXECTBA?

68. JlaiiTe onpeneneHne yriaioBoil TOUKH BBITYKIOTO MHOTOIPAHHOTO MHOYKECTBA.

69. ChopMynupyiiTe OCHOBHYIO TE€OPEMY JTUHEHHOTO ITPOrpaMMHUPOBAHUS.

70. B yem 3akirovaercs neppas reoMeTpuueckas uarepnperamus 3agaqun JII1?

71. B 9yem coCTOUT ujesi TEOMETPUIECKOT0 MeToaa perneHus 3anaquu JIIT? J{ns kakux 3ama4 oH
IIPUMEHUM?

72. B yem 3akiro4aeTcsi BTopas reoMmeTpuueckas uaTeprnperanus 3agaan JII1?

73. JlaliTe onpenenenus caeayONX MOHITHIA: OMOpHAas TOYKa (ONMOPHBIN TIaH) AOMYCTUMOTO
MHO’K€CTBa, 0a31C OMOPHON TOUKH, Oa3UCHBIE IEPEMEHHBIE.

74. Jlaiite onpenenenue qBoicTBeHHOM 3anayun JIII.

75. KakuM cBOMCTBOM 00JIaZaeT OTHOILIEHHE JBONHCTBEHHOCTH?

76. IlepeuncnuTe OCHOBHBIE CBOMCTBA Maphl ABOWCTBEHHBIX 337a4 (TEOPEMbI ABOMCTBEHHOCTH).
77. KakoBO NMPaKTUYECKOE 3HAUEHHE TEOPEM JIBOMCTBEHHOCTH?

78. Kakast u3 TeopeM IBOMCTBEHHOCTH SIBIISIETCSI KpUTEPUEM ONTUMaNIbHOCTH Juist 3a7a4 JIIT u B yem
ee CyTh?

79. Jlaiite comepkareiabHyl0 (GOPMYIUPOBKY M MATEMAaTUYECKYIO IMOCTAaHOBKY TPAaHCIIOPTHOM
3agaqu?

80. Uto Takoe ycnoBue 0anaHca U KaKoBa €ro poJib B TEXHOJOTHYECKHX 3aadax?

81. Chopmynupyiite 3aaa9y IETOYUCICHHOTO JIMTHEHHOTO MPOTPaMMHUPOBAHUS.

82. ChopmynupyiiTe 3a1auy o prok3ake. K kakomy kiaccy 3aaad 1e109iCcIEHHOTO MPOTrpaMMHPO-
BAHUSI OHA OTHOCUTCS?
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83. Chopmynupyiite 3a1ady o CTpyKType MarepuaioB. K kakomy kiiaccy 3a1ad meJIOYrCICHHOTO
IpOrpaMMHUPOBaHUsI OHA OTHOCUTCS?

84. B yem cocTOUT CyTh 3a7a4H pacKkposi?

85. Jlnst KakuX ONTUMM3AIMOHHBIX 33]1a4 MPUMEHSIETCS METO/1 TMHAMUYECKOTO MPOrpaMMHUPOBa-
HuA?

86. B uem 3akiiouaercs CyTh METO/Ia TMHAMUUYECKOTO MPOrPaAMMHUPOBAHMS?

87. ChopmynupyiiTe MPUHIINAI ONTUMAIBLHOCTH bennMana.

88. JlaiiTe moHsATHE HICHTU(PUKAIINN B IIUPOKOM U Y3KOM CMEICIIC.

89. OnummuTe CTPYKTYPHYIO CXEeMY Tpoliecca HaeHTH(DUKAITUH.

90. YTo MOHMMAIOT MO/ CTPYKTYPHOUH MACHTU(DUKAINCH?

91. Ilepeuncanre METOABI CTPYKTYPHON MACHTH(PHUKALINY U JATE NX KPATKOE ONMMCAHUE.

92. B 4eM COCTOUT CyTh METO/Ia TapaMETPUIECCKON UACHTH(UKAIINH?

93. OxapakTepusyiTe 0COOCHHOCTH UIACHTH(PHUKAIINN CTOXaCTUICCKUX U JUHAMUYECKUX MOJCIICH.
94. Yto siBAsIETCS KPUTEPUEM UACHTUIHOCTH MOJCIIN U 00beKTa?

95. Uto Takoe aganTHBHAS U HEAAANTUBHASI UICHTHU(PUKAIWS?

96. Uto siBIsIETCS IPEAMETOM CTPYKTYPHOH UACHTU(UKAITIN?

97. Kakue 3aaun HEOOXOAMMO PEIIUTh MPH BEIOOPE CTPYKTYpPhI 00BeKTa?

101. ITpu kakoM 3HaUYEHUU OTHOCHUTEJILHOM HEBS3KH MOJIENb CUATAETCS aJ€KBATHOM?

102. [lepeuncnure UCTOUHUKY BOZHUKHOBEHUS U PACIPOCTPAaHEHUS OTPELLIHOCTEH.

103. [IpuBeauTe MaTeMaTHUECKYIO MOJIENb Mpoliecca B 00IIeM BH/IE.

104. OnummTe MOEIN MPOTHO3UPOBAHUS CTPYKTYPHI TOJIUMEPOB.

105. OnumuTe MOAETU MPOTHO3UPOBAHUS MEXaHUYECKUX CBOWCTB MOJIMMEPOB.

106. Onumute MOAEIN POTHO3UPOBAHNUS IPOHULIAEMOCTH MOJIMMEPHBIX MaTEPUAIOB.

Tematuka pedeparon

Tema pedepara s KaxI0ro 00y4aroIIErocst yTBep)KIaeTcs MperoaBaTesieM B HHIUBHIY-
QJILHOM TIOPSIZIKE.

Llenp Hanmcanus pedepara — NPUBUTHE OOYYAIOIIEMYCSI HABBIKOB KPATKOTO M JIAKOHUYHOTO
Ipe/ICTaBICHUS] COOpPAaHHBIX MAaTEPHAIOB U (DAKTOB B COOTBETCTBUH C TPEOOBAHUSIMH, MTPEIbSBIIsIC-
MBIMH K Hay4HBIM OT4€TaM, 0030paM U CTaThsIM.

[Tepeuncnyure HICTOUHUKN BOSHUKHOBEHHS U PACHPOCTPAHEHUS MOIPEIIHOCTEH.
[IpuBenTe MaTeMaTHUECKYIO MOIENb IpoLiecca B 0OIIEM BH/IE.

Mojenu nporHo3upoBaHus CTPYKTYpPhI TIOJTUMEPOB.

MO)IGJ'II/I IMPOTrHO3UPOBAHUA MEXaHNYCCKUX CBOMWCTB MMOJIMMEPOB.

Mozenu nporHo3upoBaHus MPOHUIIAEMOCTH MOJMMEPHBIX MAaTepHAIIOB.

O6yqa10mmlcs[ CaMOCTOSITENIbHO M3YYaeT JIUTEPATypHbIE UCTOYHUKH (MOHOTpaduu, HayIHbIE
CTaThu M T.J.) IO KOHKPETHON TeMe, CUCTEMAaTU3UpYyeT MaTepuan U KpaTKo ero u3jiaraer u npei-
cTaBJsieT B Buje pedepata Ha 6-10 cTpaHumax.

agrwdE

HpaBI/ma MPOBEACHUSA TECTOBLIX KOHTPOJIbHBIX paﬁoT 10 JUCHUILINHE «MaTemaTude-
CKOC MOJICIIMPOBAHUC B MAaTCPUAIOBEACHU N

TecTbl nunIyTCs MHAMBUAYAIBHO, 0€3 KOHCYJIbTAllMi BO BpEMS IIPOBEJIEHUS TECTA C MPEIo-
JlaBaTesieM WIH C IPYTUMHU 00yYaroIuMHCH.

[IpenogaBaTent0 MOKHO 3aJaThb BOIIPOC BO BpeMs NPOBEACHHS TECTa B TOM CiIydae, €Cln
€CTb HESCHOCTHU B BOIIPOCE TECTA.

Bpewms BbImonHEHUS 3ajaHui TecTa CTPOro orpaHudeHo — o0byHO 30-40 MUHYT, HO BIIOJIHE
JIOCTaTOYHO JUIsl CIOKOMHOT'O OTBETa Ha BCE BOINPOCHI. Bpems okoHUaHUs TecTa coolIaeTcs Ipe-
[10/1aBaTeNIeM O Hayalla TECTA.

Ha xax/pIil Bompoc Tecta MMEIOTCs YEThIpe BapuaHTa OTBETOB. Cpeau HUX €CTh MPaBUIIb-
HbI€ U HEMPaBUJIbHBIE OTBETHI. 3a7aua 00yyaroerocss HailTH NMpaBUIbHbIE OTBETHI.
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Bormpocs! Tecta mogodpanbl TakuM 00pa3oM, 4TOOBI B KKJIOM BapuaHTe ObUIH OoJiee mpo-
CTBIC U 00JIee CII0KHBIC BOMPOCHI.

HexoTtopbie BOIIPOCH TECTa COAEPKAT HE OJIUH NMPaBUIBHBIA OTBET. [100XKHUTENBHBIM pe-
3YyJIbTAaTOM OTBCTA HA TaKkou BOIIPOC ABJIACTCA HAXOKIACHUC O6y‘IaIOIJ_II/IMC$I BCCX IpaBUJIbHBIX OTBC-
TOB. ECITM OTMEYEHBI He BCE NPaBUIIBHBIC OTBETHI, WJIM OTMEUEHBI KaK MPaBWIbHBINA, TaK U HETpa-
BUJIBHBIN OTBCT, TO TaKkou PE3yiIbTaT OTBETA HA BOIIPOC CUUTACTCA HCIIPABUJIbHBIM.

OOyuaronuiicss MOXKET HaIKCaTh CBOM KOMMEHTAPUU H JIOTIOIHEHHUS K JTF0OOMY BOIIPOCY TeCTa.
Ecnu npu 3ToM OyzAeT mpoaeMOHCTPUPOBAHO XOPOIIEe 3HAHUE CYTH BONIPOCA, TO TaKHE JOIMOJHE-
HUS SIBIIIIOTCS OCHOBAHUEM JUJIsl JTOOABIICHHS MPETIOIaBaTeNIeM JOMOJHUTEIFHBIX 0aJIOB K OOIIei
PEUTHHTOBOW OIICHKE 3a TMPOXOKICHUE TecTa. KOMMEHTapuu U JOMOJHEHUST HE 3aMEHSIOT COOO0M
OTBETA HAa COOTBETCTBYIOIIUI BOIIPOC TECTA.

IIpuMepHBIi NepedYeHb TECTOB

1. Pacder mpou3BoicTBa NPOAYKTA (HallpuMep, METaHoJa) — 3TO pUMep pacuéra Ha
A) MHUKpPOYpPOBHE HEepapXUu CUCTEM XMMHUYECKON MPOMBILIUIEHHOCTH

B) ypoBHE KOMITaHUH UM OOBETUHEHHUS

B) ypoBHE XMMHYECKOTO MPOU3BOICTBA

I') MakpoypOBHE UEPAPXUU CUCTEM XUMUYECKON TPOMBIIIIIEHHOCTH

1) ypoBHE npeanpuaTus

2. B cootBercTBUM € MPHUHIMIIAMU TOCTPOCHHS] (PUIUKO-XMMHUYECKUX OIOUYHO-CTPYKTYPHBIX
mozaenen XTII cnenyromue ypasHenust HE BkitodaroTcst B ypaBHEHUS MaTEMATHYECKOTO OMTUCAHUS
MOJIEIIU:

A) YpaBHeHue TemIoBoro danaHca;

b) YpaBuenue 6ananca umMmnymbca;

B) YpaBHeHre MOKOMIIOHEHTHBIX 0aJIaHCOB;

3. KoHIleHTpaum HEKIFOUEBhIX KOMITOHCHTOB XUMUYECKOW PEaKITUH. . .

A) He paccuuThiBaloTCs IpU peasin3aiiui Matemarnyeckoit moaenu X TT1 Ha koMIibroTepe

b) CoBnamaroT ¢ KOHIEHTPAIUSIMHU KIIFOUEBBIX KOMITIOHEHTOB

B) PaccuuteiBatoTcst 6€3 mprMeHEHUs! CTEXHOMETPHUYECKUX COOTHOIIECHHH

I') PaccunThIBaroTCs 110 KOHIIEHTPAIUSIM KJTFOUEBBIX KOMITOHCHTOB

JI) PaBHBI MakcHManbHOMY MOPSIKY MHUHOpA MATPHUIBI CTEXHOMETPUUYECKUX KOI(DPHUIIMEHTOB
peaKIuu, OTIMIHOMY OT HYJIS

4. Pacu€t nokaabHON MHTEHCUBHOCTH TEIUIONEPEaaun — 3TO MIPUMEp pacuéra Ha

A) ypoBHE NpeANPUATHUS

b) ypoBHe koMIIaHUU WM O0BEAUHEHUS

B) MukpoypoBHe nepapxuu CUCTEM XUMUYECKON MPOMBIIILIIEHHOCTH

') MakpOypOBHE HE€papXUH CUCTEM XUMHUUYECKOU MTPOMBIIIICHHOCTH

J1) ypoBHE XMUMHUYECKOTO MPOU3BOCTBA

5. MareMarnueckast MOJI€IIb XUMHUKO-TEXHOJIOTHYECKOTO MpoIiecca — TO:

A) cucteMa ypaBHEHU MaTeMaTUYECKOTO OMUCAHUS XUMUKO-TEXHOJIOTHYECKOTO MpoIiecca

b) Gok-cxema anropuTMa pEmIeHHs] CHCTEMbl YpaBHEHWH MaTeMaTUYECKOTO OIMUCAHUSI XUMHUKO-
TEXHOJIOTHYECKOT0 IpoLecca

B) xommbproTepHas mporpaMmMa pEIICHHs CHCTEMBbl YpPAaBHEHHH MAaTeMaTHUYE€CKOTO OIMUCAHUS
XHAMMKO-TEXHOJIOTMYECKOT0 ITpo1ecca

I') neficTBytOIIAst MO XUMUKO-TEXHOJIOTHYECKOTO TPOIIecca B YMEHBIIIEHHOM MacIiTade

1) Het npaBuiibHOTO OTBETA

6. Uncnno KIro4YeBbIX KOMIIOHEHTOB XUMUYECKON PEAKIIMH. ..
A) PaBHO KOJTMYECTBY UCXOAHBIX KOMIIOHEHTOB
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b) PaBHO KOMMYECTBY MPOIYKTOB pPEaKIIUU

B) PaBHO uncity cToI01I0B MaTPHIIBI CTEXMOMETPHUYECKUX KOA(PPULIMEHTOB peakiuu
I') PaBHO uncTy CTPOK MATPHITBI CTEXHOMETPUUECKUX KOI(DPUITMEHTOB peaKkIiuu

1) PaBHO paHTy MaTpHIIBl CTEXMOMETPHUECKUX KO3(PPHUIIMEHTOB peaKkuu

7. B COOTBETCTBMM C NPHUHIUIAMH TOCTPOCHUS (DUUKO-XUMUYECKUX OJIOYHO-CTPYKTYPHBIX
mozened XTII npu noctpoennu moaenu HE ncnons3yrores:

A) YpaBHEHUS! TOKOMIIOHEHTHBIX 0aJIaHCOB

b) YpaBuenue obmiero marepruaabHOTO Oaanca

B) YpaBuenue ob1iero TemioBoro 6amranca

I') YpaBuenue 6ananca uMITysibca

1) Het npaBmibHOTO OTBETA

8. UncI0 KIH04EBbIX KOMIIOHEHTOB XMMUUYECKON peakLuH. ..

A) PaBHO KOJIMYECTBY UCXO/HBIX KOMIIOHEHTOB

b) PaBHO KoIM4eCTBY IPOIYKTOB PEeaKLUU

B) PaBHO paHTy MaTpHIbl CTEXHOMETPHUYECKUX KO3(pPHUIIMEHTOB peakuu

I') PaBHO uncity cToa0110B MaTpUILIbl CTEXHOMETPUUYECKUX KOI(DDUIIMEHTOB peaKkIiuu
J1) PaBHO 4HCITy CTPOK MaTpPHUIBI CTEXHOMETPUIECKUX KOI(PPHUIIMEHTOB PEaKIINU

9. Yucrno creneHeit CBOOOIbI CUCTEMbl YPAaBHEHUN MAaTEMAaTUYECKOTO OMTUCAHUS OIIPEIEIAEeTCS KaK
Pa3HOCTb...

A) Yucna BXOJIHBIX MEPEMEHHBIX M YHMCIIA BEIXOIHBIX MTEPEMEHHBIX

b) Uucna sxcrepiMeHTanbHBIX JaHHBIX TACCHBHOTO SKCIIEPUMEHTA U YHCIIa SKCIIEPUMEHTAIbHBIX
JTAHHBIX aKTUBHOT'O 3KCIIEPUMEHTA

B) Uucna He3aBUCHMBIX YpaBHEHHM U YKCIIa IEPEMEHHBIX

I') Yncra BEIXOJIHBIX IEPEMEHHBIX M YMCIIa BXOIHBIX ITEPEMEHHBIX

J1) Het npaBmiibHOTO OTBETa

10. ITpu peanuzanuu HTEPAIMOHHOTO AITOPUTMA BBIYMCICHUN HAa KOMITBIOTEPE MOCIIE 3a1aHHs Ha-
YaJIBHOT'O HpI/I6JII/DKeHI/I$[ nu BI)I‘-II/ICJIGHI/Iﬁ 110 paC‘IéTHBIM 6JIOKaM I/ITepaHI/IOHHaﬂ HepeMeHHaHI

A) Bornbliie He UCTIONB3YETCS B pacyeTax

b) Bcerna Bo3Bpaiaercs 1uisi ClIeayrOIIeH nTepaiun

B) Hcnonb3yeTcst 111 OIEHKU MOTPEIIHOCTH pacueTa

I') Bo3Bpamaercs A1 yTOUYHEHHSI ONTUMAJIbHOTO 3HAUEHUS KpUTEPUs ONTUMU3ALMH

11. KinroueBble KOMIIOHEHTHI XUMHUECKON pEeaKIUU BbIIETSIOT AJIs TOTO, YTOObI:
A) Jluneapu3oBaTh ypaBHEHUE pErpeccuu

b) Cokpatuth KOJIMYECTBO YpaBHEHHH TEIJIOBOTO OajaHca

B) CokpaTuTh KOJIMYECTBO SKCIEPUMEHTOB

I') OrpannunTth 00JaCTh (PAKTOPHOTO MPOCTPAHCTBA

1) CokpaTuTh KOJIMYECTBO KHHETUYECKUX YPaBHEHUI

12. KnroueBble KOMIOHEHTHI — 3TO. ..

A) IIpoayKThl L1eNeBOi XUMHUECKON peaKlny;

b) KoMnoHeHThI, 0IHO3HAYHO XapaKTEPU3YIOIINE COCTOSTHIE pPeaKlnu;
B) KoMIIoHEHTSI, B35TbIE B HEJJOCTATKE;

I') KomnoHeHTBI, B35IThIE B U30BITKE;

/1) Her npaBunpHOro oTBeTa.

13. OHpCIICJBICMBIC MEPCMECHHBIC CUCTCMbI ypaBHeHPIfI MATEMATHYCCKOI'O OITMCaHUA — OTO...

A) KoappummeHTsl, KOHCTaHThI, 3HaYEHHSI KOTOPBIX OEpyTCsl U3 CIIPAaBOYHOI JIUTEPATYPHI
b) DkcnepumeHTanbHble JaHHbIE
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B) JIroOble mepeMeHHbIE W KOHCTaHTBI, OTHOCHUTEIFHO KOTOPBIX PEIIAcTCs CHUCTeMa YpaBHEHUH
MAaTEMATHUYCCKOI'O OIIMCaHUA ITIOBEACHUA O6’beKTa
I') Her mpaBunsHOTO OTBETA

14. MaremaTtuueckasi MOJeNIb OyIeT aJleKBaTHA pealbHOMY OOBEKTY, €N

A) UMeeTcs KOJIMYeCTBEHHOE COOTBETCTBHE MAaTEMAaTHUYECKON MOJIENN PeaTbHOMY OOBEKTY

b) wumeercs KkadyecTBEHHOE WM KOJMYECTBEHHOE COOTBETCTBHE MAaTEMaTHYECKOH MOJIeIn
peanbHOMY OOBEKTY

B) umeercst kauecTBeHHOE COOTBETCTBHE MaTEMAaTHUUECKOI MOJIENH pealbHOMY OOBEKTY

I') Her nmpaBunbHOTO OTBETA

15. Cratuueckas moneiab X TII omuckIBaeT:

A) CranuoHapHbIl PEKUM JIBH)KEHUS IOTOKOB CUCTEMBI;
b) HecraunonapHsblii pexXxuM ABHKEHHSI IOTOKOB CUCTEMBI,
B) Her npaBunbsHOro oTBeTa

16. B coOTBEeTCTBUM C MPUHIUIIAMH TOCTPOSHUS (PU3UKO-XUMUYECKUX OJIOYHO-CTPYKTYPHBIX
mozeneit XTI ypaBHeHus TemnoBsix 6amaHcoB MOTOKOB X TC HOMKHBI ObITh TOTOJTHEHBI:

A) IHTEHCHBHOCTSIMU UCTOYHUKOB BEILIECTBA;

b) UHTeHCUBHOCTSMU UCTOYHUKOB TEILJIa;

B) MHTEeHCMBHOCTSAMU HCTOYHUKOB BELIECTBA U TEIIA;

I') Her mpaBuibHOTO OTBETA

17. Kakue ypaBHEHHUS ClIeyeT UCKIOYATh U3 CUCTEMbl YPAaBHEHUH MaTeMaTHYECKOIO ONUCaHUS
XTII?

A) YpaBHeHUs C COBNAJAIOIIMMU Pa3MEPHOCTSMU JIEBOM U MpaBoii yacTeii;

b) 3aBucumble ypaBHEHUS;

B) YpaBHeHus orpaHuueHuii Ha KOHCTPYKLIMOHHBIE ITapaMeTpPhl alaparos;

I') Het npaBuibHOro OTBETA

18. Pacuét peakTopa ¢ MEIIAJIIKON — 3TO MpUMep pacuéra Ha

A) MUKpPOYpPOBHE HEPAPXUHU CUCTEM XMMHUYECKON MPOMBINIIEHHOCTH
b) ypoBHe npeanpustus

B) ypoBHE XUMHUECKOTO MTPOU3BOICTBA

') ypoBHE KOMITaHUU WJIH OOBEAUHEHUS

1) Her npaBunsHOTO OTBETA

19. KomnbroTepHas MoJelb npoliecca — 3T0:

A) TexHOJIOTHYECKas CXeMa peaqbHOTo Ipolecca

b) peann3oBaHHbBII Ha KOMIIBIOTEPE AITOPUTM PELICHUs CUCTEMBbl yPaBHEHUN MaTeMaTHYECKOTO
OIMCaHUs Ipolecca

B) neiictBytomias nuiioTHas yCTaHOBKA IpoIlecca B YMEHbILIEHHOM MacIiTade

/1) Her npaBunsHOro oTBeTa

20. Ilunamuueckast Mogenb XTII onuckiBaer:

A) Tonbko cTalimOHAPHBINA PEKUM MPOTEKAHUS TEXHOJIOTHUYECKOTO MpoIiecca;

b) HecranmonapHslii pexuM MpOTeKaHHUs TEXHOJIOTHUECKOT0o MpoIiecca;

B) Het npaBusibHOro 0TBETa
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YT1Bep:kaaw

3aemyromuii kadenpoit «KMIMID»
npodeccop I'.O. PeiTuxoB
« _» 202 r.

MeToauveckue yKasaHusl
I10 HpOBC,I[eHI/IIO 3a4ycTa 1o JUCHOUIIJIINHE
«MaTeMaTI/I‘IeCKOG MOI[eJ'II/IPOBaHI/Ie B MaTepI/IaJ'IOBe,Z[eHI/II/I»

HamnpaBnenue noarotoBku: MarepuanoBeleHUE U TEXHOJIOTMH MaTepruagoB
[Tpoduns «TeXHOTOTHS KOMITO3UTOB
®opma 00yuyeHHs - ouHas

1. 3awer sBusercs (OpMOH TPOMEKYTOUHOM aTTECTAllMM IO UTOTaM BBIOJHEHUS
OoOy4JarlolMMUCS BCEX BHUJOB KOHTPOJIBHBIX MEpPONPUATUH, MPEIyCMOTPEHHBIX paboueit
nporpaMMoﬁ JUCHUITIINHBI «MaTteMaTHyecKoe MOJCIIMPOBAHUC B MATCPUAIIOBCACHU)).

2. 3adyer MOXET OBITh BBICTABIEH TOJBKO OOYYalOUIMMCS, BBIMOJIHUBIIUM BCE BH/IBI
y4ueOHOM paboThl, MPEITyCMOTPEHHOM pabouell mporpaMmMoll MO MUCHMIUIMHE: BBIMOJHWIM Ha
MOJIOKUTEIBHYIO OIEHKY KOHTPOJIbHBIE pPa0OThI, BBINOJHUIN WHAMBHAYaJIbHbIC 3aJaHHs Ha
MMPAKTUYCCKUX 3aHATUAX.

3. DK3aMeH MpHHMMAeT MpenojaBaTelb, MPOBOAUBIINN JIEKIIMOHHBIE U MPAKTHYECKHE
3aHATHA C aTTCCTYCMbIMH O6yIIaIOHII/IMI/IC$I, U TOJBKO B ayaAuTOpUaX HIU KaOHHeTax
[Tonurpaduyeckoro MHCTUTYTA.

4. B cinydyae HesBKM OOydarolerocs Ha 3a4eT B 3a4€THO-3K3aMEHAI[MOHHON BEIOMOCTHU
MIPENO0/IaBaTesIeM 3allUChIBACTCS — «HE SIBHIICS.

5. [locne 3ayera mpenogaBarenb 0053aH OPOPMHUTDH 3a4E€THO-IK3aMEHAIIMOHHYIO BEZIOMOCTh
YCTaHOBJICHHON ()OPMBI U CAATh €€ B yUeOHYIO YacTh MHCTUTYTA B ICHb MIPOBEJICHUS 3a4eTa.

Mertonuyeckue ykazaHusi 0OCY)KJI€Hbl Ha 3aceJaHuM Kadenpsl « » 202
roja, mpotokoa Ne .
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JOIMOJIHEHUS U UBSMEHEHUS B PABOYEM ITPOT'PAMME
HA 202 -202 YYEBHBIHN I'OJl

B pabouyro mporpaMMmy BHOCSTCS CEIYIOIINE U3MEHEHUS:

3aBenyroumii kadenpoit « THHOBaIIMOHHBIE MAaTEPUANIBI TPUHTMEIUANHTYCTPUI
/T'.O. PoITHKOB/

Hupexrop 111
/ N.B. HaropuoBa/
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