





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI
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o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-1.2 — crocobHocTe pa3pabarbiBaTh QU3NUeckre U MaTeMaTHueCKWe MOfend IIpPOLecCOB
TerioMaccooOMeHa, TIPOTEKAI[UX B YHEPreTHYeCKUX yCTaHOBKaxX
OIIK-1 — crocoOHOCTh MOHUMATh TPUHLMIBI PabOThl COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJOTHUH U

HCII0J/Ib30BATh UX [JIS pelleHns 3add4 HpOd)ECCHOHaHLHOﬁ AedaTe/JIbHOCTH

OTTK-4 — crocobHOCTh IeMOHCTPUPOBATh MPUMEHEHHEe OCHOBHBIX CMIOCOOOB TO/TyueHuUs1, MpeoOpa3oBaHus,
TPaHCIIOPTa Y UCII0/Ib30BaHHUs TEIJIOTHI B TEIJIOTEXHUUECKUX YCTAaHOBKaxX U CHUCTEMax

DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYKEHHUE C/IeyHOLINX pe3y/bTaToB 00pa3oBaHus:
IICK-1.2

3HAHUA:

Ha ypOBHe IIpe/|CTaB/IeHUM: OCHOBBI UMC/IEHHBIX METO/I0B; OCHOBHbIE 3aKOHBI (PM3UKH, TEPMOXUMUY;

Ha YpOBHE BOCIIPOU3BeZIeHUsI: METOAbI MOZe/IMPOBaHMs BbICOKOTEMIIEPaTyPHBIX MPOLIeCCOB, B KOTOPBIX
rMeeT MecTo ObICTPOe U3MeHeHNe TIapaMeTpOB;

Ha YpOBHe TIOHUMAaHHS: IPUHLUIBI TIPUMEeHeHHs] COBpEMEeHHBIX MH(POPMaL[MOHHBIX TEXHO/IOTHI B HayKe
Y TIpeJMeTHOM [iesiTe/IbHOCTY;

YMeHus:

TeopeTHUeCKHe: CTPOMTb  MaTeMaTuueckue  Mofenu  (U3HMuUecKuX  sBAEHUM,  I10Iy4eHus,
npeoOpa30BaHMsl, TPAHCIIOPTA U UCTIO/Ib30BAHUS TEIUIOTHI B TEIVIOTEXHUUECKHUX yCTAaHOBKaX;

MpaKTUYeCKue: aHa/lU3MpoBaTh pe3y/bTaThl BBIYMCIMTENBHOIO 3KCIIepUMEHTa C IpUB/AeYeHHeM
METOZIOB COBpEMEHHBbIX HH(OPMALIMOHHBIX TEeXHOJOTUM; MHCI0/Ab30BaTh MareMaTHyecKUi ammapar M
VH(pOPMAILMOHHBIE TEXHOJIOTHU TPY M3YUYeHWH eCTeCTBeHHOHAYYHBIX AMCLUIIIMH; paboTaTh Ha KOMITBbIOTEpe
(3HaHMe OIepalMOHHOM CHUCTeMbl, MCIIOAb30BaHWE OCHOBHBIX MaTeMaTHyeCKHWX IIporpamM, I[IporpamMm
0TOOpa’keHHs pe3y/IbTaToB);

HABbIKU:

B/IaJileHHsl OCHOBHBIMHM aHa/JMTUYeCKUMH U YWC/IeHHBIMA MeTOAaMH pelleHusi anreOpandyeckux u
IuddepeHMaNbHBIX ypaBHEHUH U MX CHUCTeM; OCHOBHBIMM MeETOJaMH TeopeTHYecKOro W YHCIeHHOro
vccrie[oBaHNsT GU3NUEeCKUX U TeEPMOXMMHUECKUX sIBJIeHHM, MeTolaMH TIOMcKa ¥ 00paboTKy MHGOPMaLy Kak
BPYUHYIO, TaK U C IpUMeHeHHeM COBpeMeHHbIX UH(OPMaLMOHHbIX TeXHOJIOTHIL.

OIIK-1

3HAHUS:

Ha ypOBHe TIpe/|CTaB/IeHUI: OCHOBBI YMC/IEHHBIX METOZ0B; OCHOBBI PabOThI COBpEMEHHBIX

VHGOPMALMOHHBIX TEXHOIOTHN B MpodeCCUOHABHON 00s1acTH;

Ha YPOBHE BOCITPOM3Be/IeHus: PUHLIUIIBI MO/Ie/TMPOBaHMsI BbICOKOTEMITePAaTyPHBIX TIPOLIeCCOB, B

KOTOPBIX UMeeT MeCTO ObICTpOe U3MeHeHNe NapaMeTpoB;

Ha ypOBHe [IOHMMaHUS1: [IPUHLUIILI IPYMeHeHHs COBpeMeHHbIX MH(OPMaLjMOHHbIX TeXHOJIOT Uil B

TIpeZIMeTHOM JiesTe/IbHOCTH;;

YMeHus:

TeopeTHUecKue: (OpMHUpOBaHUe (PH3MKO-MaTeMaThyeckre MOZe/ly C yUeTOM MpOoLieCCOB FOPeHus;

MpaKkTHYecKue: 3a/jaBaTh GU3MKO-MaTeMaTHueCKe MOZeIH C YUeTOM ITPOLieCCOB TOPeHUS MpU

VICII0/Ib30BaHUY COBPEMEHHbIX MH(POPMAaLIMOHHbIX TEXHOJIOIHH;;

HABbIKU:

B/Ia[ileHHs1 COBPeMEeHHBIMU UH(OPMAaL[IOHHBIMYA TEXHOJIOTUSIMU B TIPEIMETHOM ZesTeJIbHOCTH, BlafieHue

OCHOBHBIMH MeTOZIaMH YMCIEHHOTO UCC/Ief0BaHUs GU3NUECKUX U TEPMOXUMHUUECKUX SBI€HUMN C

TIpUMeHeHNeM COBPEMEHHBIX MH(POPMaLMOHHBIX TeXHOOTH. .

OIIK-4

3HAHUA:

Ha ypOBHe TIpeZICTaB/IeHHii: 0CHOBBI CTIOCOO0B MO/Ty4YeH s, TPAHCIIOPTa U MCTI0/Ib30BaHUS TEIIOThI;

Ha YpOBHe BOCIIPOM3Be/|eHUs: MaTeMaThyeCcKle MOZield BbICOKOTeMIIepaTypHbIX IIPOLIeCCOB, B KOTOPBIX

rMeeT MeCTO ObICTpOe M3MeHeHHe TTapaMeTpPOB.

Ha YpOBHe TIOHMMaHUsL: IPUHLIUIBI IPUMEHEHHsI COBPEMEHHBIX MH(OPMaL[MOHHBIX TEXHOJIOTHI B HayKe

Y Ipe/IMETHOH /1eATeIbHOCTH;;

YMeHus:

TeopeTHUeCKHe: CTPOWUTh MaTeMaThueckue Mozieny (pU3nyecKUXx sIBJIeHUH, [o/1yueHus],

npeoOpa30BaHMsl, TPAHCIIOPTA M UCTIO/H30BAHUS TETUIOTHI B TEIIOTEXHUYECKUX YCTaHOBKAX;

TpaKkTHUeCKHe: aHaIM3UPOBaTh Pe3y/IbTaThl BHIUMC/IUTEIBHOTO SKCIIepUMeHTa C NIPHUB/IeUeHeM

METO/I0B COBPeMeHHBIX MHPOPMALIMOHHBIX TEXHOJIOTH;;

HaBbIKU:

BJIa/ieHUsI OCHOBHBIMU aHA/TMTUUECKMMU U YMC/IeHHBIMU MeTo/laMU pellieHust fuddepeHIaabHbIX
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yPpaBHEHU, OMHUCHIBAIOIINUX M0y4YeH’e, TPAHCIIOPT U MCII0/Ib30BaHKe TeIUIOTHL..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa BBICOKOTEMITEPATYPHBIE TEIVIOTEXHOJIOTUYECKUE ITPOLIECCHI 1
YCTAHOBKM siBasieTcs JUCIUTUTUHOM 00513aTe/IbHOM YacTu 6;10Ka 1 mporpaMmbl MO/[TOTOBKU T10
HarpassieHuto 13.03.01 TeniosHep2emuKka u menaomexHuKd.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM JTUCIVTLTAH:
IMPOEKTUPOBAHUE UM JKCIUIYATAIIMSI BBICOKOTEMIIEPATYPHBIX YCTPOMCTB,
YUC/IEHHOE MOJE/IMPOBAHUE B TEIUVIOOHEPTETUKE U T'UAPOA3BPOJIUHAMUKE,
JVUHAMM KA BSI3KUX JKUJKOCTH, T'A3A U CTPYIA.

Copep>kaHue [UCLUIIIMHBL SIBJISIETCSI OCHOBOM ANl OCBOEHMS JJUCLIUTIIVH: pO,I[l"OTOBKA K
IMPOLEAYPE 3AIINTHI N 3AIIIUTA BBIITY CKHOU KBAJINOUKAIITNOHHOUM PABOTBI.

[TpesBapUTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIerocs /10 Hauasa U3yueHus TUCLIATUTUHBL:

¢ OIIK-1 — CnocobeH MOHUMATh TIPUHLIUIILI Pab0TEl COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTO/b30BaTh WX JJIs pellleHus 3a/iau rpodecCuoHaIbHON fesTeTbHOCTH

¢ OIIK-4 — CrniocobeH IeMOHCTPUPOBATh IPUMEHEHNE OCHOBHBIX CTIOCOOOB TIO/TyUYeHus],
npeoOpa3oBaHusl, TPAHCIIOPTA W UCIIO/Th30BaHMS TEMJIOTHI B TEMIOTEXHUUECKUX YCTAHOBKAX U CUCTEMAX

¢ TICK-1.1 — crioco6HOCTE UCII0/Tb30BaTh 3HaHUS (DyHaMeHTaIbHbIX Pa3/e/ioB eCTeCTBeHHOHAYUHOTO U
Mpod)eCCUOHANBEHOTO LIUKJIOB [/151 IOHWMaHKUs U3n4deCcKor CYL{HOCTH Pabounx MpoLecCoB,
MIPOTEKAIIMX B 00bEeKTaX TeraoMaccooOMeHHOTO YHEePreTHUeCKOro 000pYAOBaHUS C 1ieJTbIO
obecrieueHust HaZieXXHOCTH PabOTHI ¥ ONITUMA/BHBIX YCIOBUHN ero yHKLMOHUPOBAHUS

e TICK-1.2 — crioco6HOCTh pa3pabaThiBaTh (hH3HMUECKHe U MaTeMaTHueCKHUe MOJE/IH MPOLeCCOB
TerioMaccoobMeHa, TTPOTEKAMIUX B SHEPTeTUYECKUX YCTaHOBKAX

e TICK-1.3 — crioco6HOCTB MMPOBOJUTE aHAJIM3 MPOLIECCOB TeIIOMacCcOOoOMeHa C MCI0/Ib30BaHHEM
COBpPEMEHHBIX MH(POPMaLJMOHHBIX TEXHO/IOTHUiA, TOTOBHOCTH K MPO(eCCUOHAMbHOM 3KCIUTyaTaljuu
COBPEMEHHBIX CPeJiCTB BIUAC/IUTELHOTO MOZe/TMPOBaHUs



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. TepMogHaMHYeCKHe O0CHOBBI POLECCA FOPEHHs.
MaremaTuyeckyie MO/Jie/Ii B KHHeTHKe ropeHus. ['a3oBble cMecH.
4 8 TTapameTpbl U siBNIeHUs TlepeHoca. TepMo/iiHaMKKa BbICOKOMHTEHCUBHOTO 26 8 9 6 18 20 20 20
nepeHoca. Hauana TepmopnHamMuky. CTaHAapTHBIE SHTa/IBITHN
o6pa3oBaHus Coe/jIHeHHiH. PaBHOBecCHe B Ta30BbIX CMECSX, XUMUUECKHe
rioteH1Masbl. TenoBoit apdekT peakiyu.
Paspen 2. OcHoBHbIe THUNBI N/IaMeH. [10B0/| 5HepruM B MOTOK rasa.
4 8 JlaMMHapHOe I11aMst TIpe/IBApPUTe/bHO NepeMellleHHbIX CMecel. YpaBHeHus! o5 9 3 6 16 15 10 15
U1 TUIOCKMX JTAMMHAPHBIX T1aMeH. JJaMUHapHOe T/1aMsl Tpe/jBapuTe/IbHO
He repeMellleHHbIX cMecel. CTpyKTypa IJlaMeH!.
Paspen 3. IIponeccel BocnylaMeHeHHsI. SIB/ieHHs IlepeHoca:
TEIUIONPOBOAHOCTB, BI3KOCTB, A dy3us B razax, TepMoauddysus,
4 8 nuddysus oy, aelictBreM JaBneHus. ITpoLiecchl BOCIIaMEeHEHUs: 16 6 2 4 10 15 10 15
TeII0BOM B3PbIB, Mpe/ie/ibl CAMOBOCII/IAMEHEeHHs], BpeMsl 3a/1epXKKH
CaMOBOCITAMEHEHHSI, UCKPOBOE 3aKUraHue.
Paspen 4. TypGy/ieHTHbIe pearupyowye IoToKH. YpaBHeHus HaBbe-
CTOKCa /11 TPeXMepHBIX pearupyoLiuxX noTokoB. [I1aMeHa
4 8 Tpe/iBapUTE/IbHO He MepeMelllaHHON CMecH C PaBHOBECHOM XUMueH, 20 10 > 38 10 20 20 20
TPOLIeCChI, MPOTeKaloLe C KOHeYHOH CKOPOCTBIO.
BbIcoKoTeMITepaTypHble MPOLIeCChl B COBPEMEHHbIX TEXHOMIOTUsIX: 0630p
SIBNIEHUH, Mogie/Tell U repCrieKTHB.
Pa3spaen 5. l'openue TBepAoro Tormmmea. Oco6eHHOCTH rOpeHust TBEPAOro
4 8 Tonmea. CraljioHapHble Mofeny ropeHnst. HecralmoHnapHslie Mogienu 14 4 2 2 10 20 30 20
rOpeHusl.
Paspen 6. OrHeynopHble ¥ Teno3anUTHEIe MaTepuanbl. CBOWCTBA U
4 8 XapaKTepUCTHKM OTHeyNOpHbIX MaTepHasioB: KMC/Ible OTHeyIophbl, 7 2 P 0 5 10 10 10
OCHOBHbI€ OTHEYIIOpbI, HeliTpa/ibHble OrHeYTopbl. BbicokoTeMmepaTypHble
MarepHasbl B SHepreTHKe.
Bcero 3a 8 cemecTp 108 39 13 26 69 100 100 100
Bcero no agucuunnHe 108 39 13 26 69 100 100 100
3.2. AyAMTOPHBIA NPAaKTHKYM
Homep n
Y Oomnem,
Ne HaNMeHOBaHue
Tema MNPAKTHYE€CKOIr'0 3dHATHUA ayA.
n/n pa3pena
YacoB
AUCIHHUII/TUHBI
Pasgen 1. o
q)OpMI/IpOBaHI/Ie MaTeMaThuueCKOU MO/ eI TOpeHus
TepmogvHamMuyeckue o o .
1 OCHOBBI NIDOLIeCCa MHOTOKOMIIOHEHTHOH ra30BOM cMecHu. PacuéTt TepMOArHaM1ueCKHUX 6
pon IrmapaMeTpoB ra30BOM CMeCH B BBICOKOTEMIIepPAaTyYPHBIX YCTaHOBKaXx.
ropeHwus.
7 Pa3gen 2. OcHoBHble |MogenvpoBaHye JJAMUHAPHOIO IJIaMeHU C IIPUMeHeHUeM 6
THUIIbI IT/IaMEH. COBPEMEHHBIX BBIUNC/TUTE/IbHBIX KOMITJIEKCOB.
ITocTaHoBKa 3a/1a4uM, COCTaBJ/IeHHe MaTeMaTryue CKoi MoJe/n 1
Pazpen 3. Tlpoueccer
3 UNC/IEHHad peann3alud 3aa4yu 3a>KUI'dHHS TOTIJIMBA TEIVIOBBIM 4
BOCIIJIaMeHeHM.
ITIOTOKOM.
Pazpen 4.
4 TypﬁyJIEHTHLIE MO'E[GJ'II/IPOBHHI/IE Typ6YJ'IQHTHI:IX JilaMeH C TIpUMEHEHHEM 8
pearuvpyroijue COBPEMEHHBIX BBIUNC/TUTE/IbHBIX KOMITJIEKCOB.
ITIOTOKH.
ITocTaHoBKa 341441, COCTaB/IeHHE MaTeMaTryue CKoi MOJe/n 1
Pasgen 5. I'opeHue
5 UNC/JIeHHas peajln3alud 3aa4v ropeHurd TBepA0ro ToriMBa B Kamepe 2
TBEPAOIro TOIVIMBA. o
CropaHus ABUraTe/IbHOW YCTaHOBKH.
Bcero 3a 8 cemectp 26
3.3. CamocrosnTenbHas padora crygenra (CPC)
‘ Ne ‘ Homep 1 HauMeHOBaHHe Copep)xaHue yueOHOro 3afaHust ‘Oﬁxem,
7 10107




n/n pasjesna JUCHUIIUHBI 4acoB
1 |Pasgen 1. N3yueHune AMAAKTUYECKHX eMHHL} JaHHOTO pasjena, pabora ¢ 4
TepmoauHamMuuecKye SHTEpatypor. - "
2 |ocHoBBI Mporiecca ropews. Brimonnenue npaktuyeckoro 3agadus Nel "Pacuét TerioBoro 14
sddekra peakiyu'.
3 N3yuenue AM/IAKTHYECKNX eHHL| JAHHOTO Paszena, pabora ¢ 6
Pazpen 2. OcHOBHbIe TUNBI  |JIATEPATYPOM.
4 TJIaMeH. BeirnosiHeHue npaktuyeckoro 3aganus Ne? "Pacuér 10
PaBHOBECHOTI'O COCTaBa MPOAYKTOB CropaHus'.
5 Paspen 3. Ilpoueccer N3syuenne AUZIAKTMYECKIX €\IHUL, JAHHOTO paszena, pabota ¢ 10
BOCIUIAMEHEHUS. JIATepaTypou.
6 N3yyenue JMJAKTUYECKHX e/HHL] JaHHOTO pasjena, pabora c 5
Pazpnen 4. TypOyneHTHBIE JIATEPATYPOH.
pearupyolie MOTOKH. BrinonHeHue npakTHyeckoro 3ajaHus Ne3 "LII/ICIIEHI;IOG 5
7 MO/le/IMpOBaHue TIpe/IBapUTe/IbHO He TiepeMelllaHHOM ra30Boi 8
cMmecu".
8 Pasgen 5. 'openne tBepmoro |M3yueHue ,E[?,Z[EIKTI/IHECKI/IX eIMHUL] JAHHOTO pa3zerna, paboTa C 10
TOT/IUBA. JIUTEpaTypoOu.
9 Pazpen 6. OrueynopHble 1 |MI3yueHue AMAAKTUYECKHX eMHHL} JAHHOTO pasjerna, pabora ¢ 5
Tervio3allluTHbIe MaTepUasbl. IUTEPaTypOH.
Bcero 3a 8 cemectp 69
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIJINHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 34 5 6 (7|8 9 10 11| 12 |13
8 Oru. o 113 Oru.mo I13 | [IP Orw.nmoll3 [AP| |kB| [[|A4p||

YcnoBHbBIe 0003HAUCHUS:
e JIP — auarHOCTHUeCKasi paboTa;

e Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/]aHHIO;

¢ KB — KOHTpO/IbHBIE BOMIPOCHI.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyromux dhopMax:

JIMarHoCTUYeCKasi pabora;

OTYeT I10 MMPAKTUYeCKOMY 3a[aHHIO;

KOHTPOJIbHBIE BOTIPOCHI.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B opMax:

5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. Illumkos, C. [. ITaauH, B. B. PymsHueB. . Paboure nporjecchbl B paKeTHBIX IBUTATe/ISIX TBEPAOTO
TorvBa. M.: MawmHoctpoenue, 1989, 16 k3.

2. b. B. Anekcees, A. M. I'puiimH. . ®usnyeckas ra3ofiHaMyKa pearupyromux cpef. M.: Beici. k.,
1985, an. pec.

3. b. B. Anekcees, A. M. ['putivH. . ®r3udeckas ra3ofjuHaMyKa pearupyrommx cpes. M.: Beiciil. K.,
1985, 5 3ks3.

4. B. B. Caxun, E. M. I'epiumaH. . TepMoguHaMUKa S3HepreTUYeCKUX CUCTeM B [IpUMepax U 3ajadax.
CII6.FI'TY "BOEHMEX" um. [I. @. YctuHOBa, 2016, 241 3K3.

5. K. H. Bonkos, B. . 3anpsiraes, B. H. EMenbsiHoB. . Busyanu3aius JaHHBIX (GHU3UUECKOT0 U
MaTeMaTHh4yeCKoro MO/ie/TMPOBaHUS B ra30BoM quHamuke. M.: ®DU3MATIINT, 2018, 6 3k3.

6. K. H. Bonkos, B. H. EmenbsHoB, U. B. TeTepuHa. . ['a30Bble TeueHUs B COTMJIaX SHEPrOyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3Kk3.

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.

5.3. Ilepuogrueckue u3aHus:
He TpeOyoTCSI.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS! TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;

2. https://urait.ru/ — I'maBHast — O6pa3oBaresnbHas Tuiargopma FOpaiiT. [I71s By30B 1 CCy30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YcTHHOBA.

CoBpemeHHbIe TIpo¢ecCHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texakcriept — ViHbOpPMal[MOHHBIN TIOPTal TEXHUUYECKOTO PerymupoBaHus: HopMbl, mpaBuia, CTaHAApThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:

1. Matlab 2015a SP1;
2. Ansys Multiphysics 2019 Teaching Advanced.

5.6. 'Hpopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Matlab 2015a SP1;
3. Ansys Multiphysics 2019 Teaching Advanced.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BBICOKOTEMIIEPATYPHBIE TEIVIOTEXHOJIOTMYECKUE ITPOLIECCHI 1 YCTAHOBKI

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa BBICOKOTEMITIEPATYPHBIE TEIVIOTEXHOJ/IOTUYECKUE ITPOLIECCHI U
YCTAHOBKWU sBisieTcsl JUCLIMIIIMHON 00MA3aTe/IbHOM YacTH 0/i0ka 1 mporpaMmbl ITOATOTOBKH 10
Harpapsiennto 13.03.01 TennosHepeemuka u menaomexHukd. JJUCUWTIIMHA peanu3yeTcss Ha Gdakyibrere A
PakeTHOo-KOCMMueckod  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
[MITASMOT'A30AHAMUWKA U TETVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-1.2 cnocobHocTs  paspabarbiBaTh  (u3Mueckhe W MaTeMaTHMueCcKhe  MOJENd  IPOLeCCOB
TeryioMaccoobMeHa, MPOTEKAIUX B SHEPTeTUUECKUX YCTaHOBKAX;
OTIK-1 croco6HOCTh TMOHWUMAaTh TIPUHILMIBI PabOTEl COBpEMEHHBIX WHGMOPMAIIMOHHBIX TEXHOJOTHUH U
WCII0/1b30BaTh UX AJis pellieHusi 3ajjau npodeCcCHOoHaNIbHOM /1eaTeNbHOCTY;
OITK-4 crocoOHOCTh JeMOHCTPHUPOBATh TPUMEHEHWEe OCHOBHBIX CIOCOOOB TOyuYeHus, NpeoOpa3oBaHus,
TPaHCIIOPTAa U KUCITI0/Ib30BaHUs TEIJIOTHI B TEIJIOTEXHUUECKUX YCTAaHOBKAaX M CUCTEMax.

Copep)kaHue JUCLIUIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C MCC/Ie[OBAaHHWE TPOLIECCOB TOPEHHUs B
ra3oBbIX CpeJjax W TOPEHMsl TBEpJOro TOIUIMBa. [Ial0TCs TeOpeTHYeCKHe OCHOBBI M HaBBIKHM MOJeTUPOBAHUS
ra3o[MHaMHUUeCKUX M TeIJIOMacCOOOMEHHBIX MPOLIECCOB C YUeTOM ropeHusi. PaccMaTpUBarOTCs XapaKTepHbIe
3a/]a4M /71 a9POKOCMUYECKON TEXHHMKH, B KOTOPBIX Ba)KHYIO POJIb UIDAIOT BBICOKOTEMIIEPATypPHbIE MPOLeCChI,
00yC/IOBNIEHHBIE TOPEHUEM.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
*  OTYeT I10 NMPAKTUUECKOMY 3a/IaHHUIO;
¢  KOHTDOJIbHBIE BOTIPOCHI.

HPOMe)KyTOIIHaﬂ dTTeCcTalus ITPOBOAUTCA B QIOPMEIXZ
¢ 5S5K3dMeH.

OO01jast TPyI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHSA (13 u.), mpakThueckue 3aHATHS (26 4.), camocTosiTeslbHas paboTa
cryzaenTa (69 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
BBICOKOTEMIIEPATYPHBIE TEIVIOTEXHOJIOIT'MYECKUE ITPOLIECCHI 1 YCTAHOBKI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 39 4. ayJUTOPHBIX 3aHATHH, U 69 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pekomenjiyemas 1uTeparypa prm:{?éKOCTb’
Paspen 1. TepmoguHamMuyeckyue 0CHOBBI IIPOLieCca ropeHusl.
V3ydeHne IUaKTHUeCKUX e[UHHI] b. B. Anekcees, A. M. I'pyiuuH. . Pu3nueckas
JlaHHOTO pa3ziena, paboTa ¢ rasofiiHaMMKa pearvpyromux cpes: M.: Beici. mik., 4
JINTepaTypowu. 1985 (2)
B. B. Caxun, E. M. I'epmumaH. . TepmoriHaMuKa

BeIrio/iHeHre NpakTUYeCKOro 3a/laHusl | syepreTHUeCKUX CUCTEM B IPUMepax M 3a/jauax:
Nel "Pacuér TemioBoro ¢ dekra CII6.BI'TY "BOEHMEX" um. [I. ®. Ycrunoga, 2016 14
peakiuu". (4, 5)

Wrtoro no pasgeny 1 18

Pa3pen 2. OCHOBHbIE THIIBI IJIAMEH.
N3yueHue aupakTUue CKUX eUHUL]
AAQHHOTO P a3Lqena, pabora c K. H. Bosixos, B. H. EmenssiHos, 1. B. Tetepuna. . 6
JIATEPaTypPOU.

I"a30BbIe TeueHUs B COIJIaX SHEPrOyCTaHOBOK: M.:

B]:II'IOJ'IHeI-.I.I/Ie TPaKTUUeCKOTo 3aZlaHust ®U3MATJINT, 2017 (1, 2)
Ne2 "PacuéT paBHOBECHOI'O COCTaBa 10
TPOAYKTOB CropaHusi”.

Wroro no pasgeny 2 16

Paspgen 3. IIponeccsl BociyiaMeHeHHS.

N3yuenuve fjuakThyeCKUX eJMHUL] K. H. Bosnkos, B. H. EMenbsiHoB, U. B. TeTepuHa. .
JTAHHOTO pa3jesna, paboTa ¢ ['a3oBBIe TeueHus B COIJIaX SHEProyCTaHOBOK: M.: 10
JINTEepaTypou. OU3SMATIINT, 2017 (3)

Wroro no pasgeny 3 10

Pazpen 4. TypOy/ieHTHbIe pearupyoljyie MoTOKH.

N3yuenre gujakThueCcKUx eJUHUL] K. H. Bosixos, B. H. EmenesiHos, U. B. Tetepuna. .
JJAaHHOTO pa3jesna, paboTa ¢ I'a30BBIe TeueHHs B COMIaX HEPrOyCTaHOBOK: M.: 2
JTUTEPaTyPOU. OU3IMATIINT, 2017 (4)
BerinosnHenue npaktrudeckoro 3aganus | K. H. Boskos, B. W. 3anpsiraes, B. H. EmMe/nbsHOB. .
Ne3 "UucnieHHOE MOJeIUpPOBaHUe Busyanusaius faHHbBIX (GHU3MUeCKOTO U 3
rpeaBapuTeIbHO He nepeMe]_uaHHof/’] MaTeMaThu4yeCKOro Mmoae/iMpoBaHMs B ra3oBoi
ra3oBou cMmecu". JVHaMUKe: M.: DUSMATIINT, 2018 (3)

Wrtoro no paspeny 4 10

Paspen 5. T'openue TBep/0ro Tonjimsa.

W3yueHure quaakTAUeCKUX eTUHUL] A. A. lllvikog, C. [. ITanuH, b. B. PymsiHIeB. .
JTAHHOTO pa3jesna, paboTa ¢ Paboune Tipol1iecchl B PAKETHBIX IBUTATENSIX TBEPZAOTO 10
JINTEepPaTypou. TorymBa: M.: MammHocTpoenue, 1989 (1, 2)

Wtoro 1o pazzeny 5 10

Pazgen 6. OrueynopHsbie U Terio3alUTHbIE MaTepHasibl.

N3yuenure gujakThyeCKUX eJMHUL] b. B. Anekcees, A. M. I'pyiunH. . @u3nueckas 5
JJAaHHOTO pa3zesna, paboTa ¢ ras3ofiiHaMMKa pearvpyromux cpes: M.: Beici. mik.,

12
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JIUTEpaTypoH.

1985 (6)

HWToro mio paszeny 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BBICOKOTEMIIEPATYPHBIE TEIUVIOTEXHOJIOT'MYECKMUE ITPOLIECCHI 1 YCTAHOBKH

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

* OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
*  KOHTPOJIbHbIE BOITPOCEHI;

e 5K3aMeH.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

OTueT N0 NPaKTUYeCKOMY 3a{aHUI0

Otuert 110 pakTHUYeckoMy 3asanuto (I13) rpezcTapsieTcs: B leuaTHOM BH7ie B popmare,
MpelyCMOTPeHHOM I11abioHoM oTueta 1o I13. OTuet 1o T13 o/KeH coflepKaTh:
- IOCTAHOBKY 3a/laul, MaTeMaTU4ueCKYyH MO/IeJIb ¥ OCHOBHBIE PaCUeTHbIE COOTHOIIIEHUS UCTIOB3YeMbIX
METO/IOB PelleHHUs;
- CXeMy pacyeTHOH 00/1acTy C XapaKTepUCTUKAaMU CETKU, KPaeBbIMU M Haua/lbHBIMU Y CIIOBHUSIMH,
peasii30BaHHBIMU B pelllaeMOM BapUaHTe;
- rpadryeckoe rpe/CTaB/eHNe TT0yUeHHbIX pPe3y/bTaToB,;
- cofiepyKaHue MCC/eIOBaTeIbCKOTO 3a/IaHus, pe3y/IbTaThl BHIUMCIATETBHOTO MOZETUPOBAHKS, aHAN3 U
BBLIBOZIBI T10 TIPOBE/IEHHBIM HCCIIeI0BAHUSIM.

3armrura I13 poxoauT B hopMe /10K/Iaja CTy/IeHTa M0 BBITIOJTHEHHOM paboTe U OTBETOB Ha BOMPOCHI
niperioziaBaresisi. [Iporieypa 3aluThI BK/IFOUaeT OTBEThI Ha BOTIPOCHI TIPEro/jaBaTerisi 1o paboTe U pa3eny
Kypca. B xoze 3auutsi [13 oOyuaroruecst Z0/DKHBI TIPOJEMOHCTPUPOBATh 3HAHWS, YMEHUS U HaBbIKH:

- KY/IbTYyPY Peu ITPU U3/I0KeHNH CBOUX MBIC/IeH, IOTUUHOCTD B TIOCTAHOBKe U M3/I0KeHUH Marepuara,

- IOHVMaHKe TTOCTAHOBKY 3a/laui, 3HaHKe OCHOBHBIX IEMEHTOB MaTeMaThueCKol MogesH, (hopMy/IipoBKa
Haua/IbHLIX ¥ I'PaHUYHBIX YCIOBHM, 000CHOBaHME OCHOBHBIX YIIPOIAIOIINX ITOJIOMKEeHUH;

- yMeHHe OrpeJie/IuTh MeCTO UCC/IeIOBaHHOTO SIBJIeHHsI B KOHKPEeTHBIX TeXHUYeCKUX TpoLieccax u
YCTPONCTBAX;

- yMeHHe aHaJIM3UPOBAaTh MoMyUeHHbIe pe3y/bTaThl U yMeHHe IMPOrHo3MpoBaTh XapaKTep MpOoLeCCoB B
TeXHUYeCKNX YCTPOMCTBAaX Ha OCHOBAHUY TIOMYUYeHHBIX JJAHHBIX;

- YMeHHe CaMOCTOSITe/TbHO MOAU(UIIMPOBATL MaTeMaTiyeCcKre MO/IeJT U TTPOrpaMMHBIe CPe/[CTBa AJIs 1ieieit
KOHKPETH3aLMK WU PacIMpeHust 00/1aCcTy PUIOXKeHHsT Mojiesield, MCTI0b30BaHHBIX B paborTe.

OrieHKa 3aIuThl paboThl BeICTaB/sIeTCs 110 100-6a/1bHOM 111Kasie C yuéToM:

- BeIrToHeHue I13 — 40 0aios,

- odopmIIeHHe TTOSICHUTE/IbHO 3arucku — 20 06asiIoB,

- 3aII[UTa pe3y/bTaToOB, OTBETHI HA BOMPOCKI U UX JIOTHKA, Ky/IbTypa peur — 40 6aos.
I13 cunTaetcs npuHsTOM 1py Habope Gostee 80 GanoB.

KoHTpo/IbHBIE BOIPOCHI

KpuTepuu oLjeHMBaHUS OTBETOB HAa KOHTPOJ/IbHbIE BOIIPOCHI.
OTBeThI Ha KOHTPOJIbHbIE BOMIPOCHI 110 OTpe/ie/ieHHbIM pa3fesiaM AUCLUMILIMHBI OCYIeCTBASIOTCS B YCTHOU
¢dopme. CTyzieHTy 3a/ar0Tcs 3 BOIIPOCa B paMKax M3ydyaeMoro paszena, AJisl YCIelllHOW aTTeCcTaliu
Heo0X0IUMO TIPABWIBLHO OTBETHUTH Ha 2 U BhlIllle BOMTPOCOB. OTBET Ha BOIPOC /I0/DKEH ObITh TTPABWILHBIM,
COJieprKaTe/IbHbIM, apIryMEHTUPOBAHHBIM.

JK3aMeH

OO0yuatoruiicss IMeeT MpaBo Ha Mo/yueHrue MUHUMA/IbHOH MOJI0KUTETbHOMN OL[eHKH TPY YCJIOBUU
YCIIEIITHOT'O MPOXO0XKAE€HUS TeKYIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hOpMe AMAarHOCTHUECKOM PaboThI B
COOTBETCTBUU C TpadrKoM pa3zena 4.
[Jomyck K 3K3aMeHy BO3MOJKEH TOJIBKO MPY YCJIOBUM YCIEIITHOM 3alUThl IPaKTUYeCKUX 3aJaHuil (pa3zen 4).

14



OK3aMeH, BK/IFoYaeT B cebsi /1Ba 5K3aMeHaIMOHHBIX BOTIPOCa IO BEIOOPY TperoiaBaresisi U3 CIIMCKa BOIIPOCOB
Ju1s1 cobece/10BaHMS 10 PasziesiaM AVCLUTUIMHBL.

3HaHWs1, yMeHUSI U HaBBIKW CTYI€HTOB OTpeJesIsiFoTCs C/IeyOUM 00pa3om:

OLieHKH «OTJIMYHO» 3aC/y)KHBaeT CTyAeHT, 00Hapy>KUBLLIMI BCeCTOPOHHee, CUCTeMaTh4ecKoe U Iiybokoe
3HaHWe yyeOHOTrO Marepuana, yMeHHe CBOOOZHO BBITIO/HATE 3a/laHus, I1pelyCMOTpEeHHbIe TIPOrPaMMOi,
YCBOUBILWK OCHOBHYIO U 3HAKOMBIH C JOTIOJTHUTE/IbHOU JIMTEpaTypol, peKOMeH/I0BaHHOM IporpaMMoi. Kak
TIPaBUJIO, OL[EHKA «OTIMYHO» BBICTAB/SETCS CTYyAEeHTaM, YCBOMBILMM B3aHMOCBS3b OCHOBHBIX MOHSATUN
JUCLIMIVIMHBI B MX 3HAYeHUU AJ1s1 TprobpeTaeMoii podeccru, MPOSIBUBLLIMM TBOPYeCKHe CII0COOHOCTH B
TIOHUMAaHUH, U3/I0)KEHUH U UCTI0/Ib30BaHUM yueOHOTO Marepuarnia.

O1leHKH «XOPOILIO» 3aCTy>KUBaeT CTY/IeHT, 00HapyKUBILIHM TIOTHOe 3HaHWe yueOHOTo MaTepuara, YCIenHo
BBINOJHSOLUH [1pe/lyCMOTPeHHbIe B [IporpaMMe 3a/jaHusl, YCBOMBLLMM OCHOBHYIO JIUTEpaTypy,
PEKOMEH/I0BaHHYIO B Tiporpamme. Kak mpaBuiio, Ol[eHKa «XOPOIII0» BBICTAB/SETCS CTY/IeHTaM, TIOKa3aBIiM
CHCTeMaTHyeCKHi XapakTep 3HaHHH 110 JUCLUTUTHHE U CITIOCOOHBIM K UX CAMOCTOSITE/TBHOMY TIOTIO/THEHHIO
0OHOB/IEHHIO B X0/ie la/ibHelIel yueOHOH paboThI U podeccroHaNIbHOM 1esITeNIbHOCTH.

OLeHKHU «y/|0B/IETBOPUTE/ILHO» 3aC/TyKUBAeT CTY[eHT, 0OHapy KUBIINM 3HAHUSI OCHOBHOTO yueOHOTO
Marepuasa B 00bemMe, He0OXOUMOM AJIs JanbHelInel yueObl U npefcTosiieii paboTel TI0 CrierUaabHOCTH,
CITPABJISIOIINICS C BBITOJTHEHUEM 3a/laHuH, ITpelyCMOTPEHHBIX TIPOrPaMMOM, 3HAKOMBIN C OCHOBHOM
JUTepaTypoi, peKoMeH/J0BaHHOM nporpamMmoii. Kak npaBusio, olleHKa «y[,0B/IeTBOPUTE/ILHO» BbICTAB/ISIETCS
CTyZeHTaM, [[OITyCTHBLINM IIOIPELTHOCTH B OTBeTe Ha 9K3aMeHe U IpY BBIIOTHEeHUH 9K3aMeHal[MOHHbIX
3a/1aHuH, HO 00/1a/jaroIIM HeOOXO[UMBIMH 3HAHUSIMH |15l UX YCTPaHeHHs 10, PyKOBOACTBOM TIperiofiaBare/isl.
OtneHKa «Hey/10B/IeTBOPUTEIbHO» BLICTABIISIETCS CTYAEHTY, 00HAPY>KUBILIEMY PO0e/ibl B 3HAHUSX OCHOBHOTO
yueOHOro MaTepuana, JoMyCTUBLIeMY NPUHLIUITHATBHBIE OLIMOKHY B BLIMTOJTHEHUH TIPeyCMOTPEHHBIX
nporpammotii 3ajannii. Kak mpaBusio, orieHKa «Hey/I0B/IeTBOPUTEILHO» CTABUTCS CTYZIeHTaM, KOTOphIe He
MOT'YT TPO/IO/DKUTE 00yUeHHe WK IPUCTYIIUTG K TIPo¢heCCHOHAIbHOM [1esaTe/TbHOCTH 10 OKOHYaHHH By3a 6e3
JIOTIOJTHHTEJTBHBIX 3aHATHH 10 COOTBETCTBYHOILEH JUCLUILIMHE.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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OCHOBBI IIpoIiecca
3a/laHUIo
ropeHmus.
Paspen 2. OcHOBHbIE Order no
4 8 AEIT 2 25 9 3 6 16 15 | 10 | 15 |npakTthuyeckoMy
THIIbI IIJIaMeH.
3aJjaHUI0
4 8 Pazpgen 3. Ilponeccel 16 6 2 4 10 15 10 15 KoHTpoJibHBIE
BOCI/IaMeHeHHs. BOTMPOCHI
Ortuet 1o
4 | g [Pasmend.Typbynentunie |, | ;| 5 | g | 19 | 20 | 20 | 20 |mpaxmaueckomy
pearupyoiye oToKHu.
3a[jaHUI0
4 8 Paspen 5. T'openue 14 4 2 2 10 20 | 30 | 20 KonTtposnbHbIe
TBep/oro TOI/IMBA. BOMPOCHI
Paspen 6. OrueynopHsie u KOHTDONLHbIE
4 8 |Tero3alUTHBIE 7 2 2 0 5 10 | 10 10 P
BOIIPOCHI
MaTrepuasbl.
Bcero 3a 8 cemectp 108 | 39 | 13 26 69 | 100 | 100 | 100
Bcero nmo guciunMHe 108 | 39 13 26 69 | 100 | 100 | 100
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