Mporpamma aucumnnuubl "MpuknagHas rasosas avHamuka"; 13.03.03 OHepreTmyeckoe MaWwnHOCTPOEHNE; AOLEHT, K.H. XntonuH B.B.

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
depepanbHoe rocyiapCcTBEHHOE aBTOHOMHOE 06pa3oBaTenbHOE yUpeXaeHne Bbiclwero 06pasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”
HabepeXHOUeNHUHCKUIA MHCTUTYT (chmunman)

ABTOMOBMNBLHOE OTAENEHNE

i OF
" ﬂF‘%
2 7
X <
™ T
=T =2
- =
4 '
A ) 7
£
p %
ITIA N

YTBEpMAaD

MepsbiiA 3a E&}“T{ltenb ,ﬂhpﬁ'ﬁj‘
HUM Koy cﬁmnﬂaﬁé*n Ly

20 r.

OANNCaHO 3N1EKTPOHHO-LMGDPOBOV NMOAMMUCHIO

I'Iporpamma ANCUUNNNNHDbI
[NpuknanHas rasoesas anHammka 61.B.10B.2

HanpasneHue nogrotoeku: 13.03.03 - SHepreTnyeckoe MaWNHOCTPOEHNE
Mpodpnnb nogrotoskm: eurarenn BHyTPEHHEro CropaHuns
KBanudomkauus BeinyckHuka: 6akanasp

dopma 0byyeHus: o4Hoe

SA3blk 0B6y4eHuWs: pycckuii

"on Havana obyyeHus no 0bpasosatenbHOl nporpamme: 2017

ABTop(bl): XntonuH B.B.

PeueH3eHT(bl): LibibyHos 3.H.

COINMACOBAHO:
3aBepyowmii(as) kagenpoii: Banees . X.
lMpoTokon 3acenaHns kadpegpbl No ot " " 20_r.

YyebHo-MeToam4eckas komuccus Boiciuein nHxeHepHow wkonbl (ABTOMOBUNLHOE oTaeneHne) (HabepexXHoYenHUHCKIIA
WHCTUTYT (ounuan)):
Mpotokon 3acenaHns YMK No or" " 20_r.

KTPOHHB H
BEPCHTET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbin Homep 10289204619 BEE YH H

ARl | AL O
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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma aucumnnuubl "MpuknagHas rasosas avHamuka"; 13.03.03 OHepreTmyeckoe MaWwnHOCTPOEHNE; AOLEHT, K.H. XntonuH B.B.

Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, K.H. XntonuH B.B. (Kadenpa asromobuneit, aBToMOBUNbHbIX
aBuratenei n gusaitHa, ABTomobunsHoe otaenexmne), VBHIjupin@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CMNOCOBHOCTbIO K caMoopraHm3aumm 1 camoobpasoBaHmio
OrK-1 CNocobHOCTbIO OCYWECTBNATb NOWUCK, XpaHeHne, 0bpaboTky 1 aHanns

MHGPOPMaLMM N3 Pa3NNYHbIX UCTOYHMKOB 1 6a3 OaHHbIX, NPencTaBnsTh ee B
TpebyeMoM doopMaTe C UCMob30BaHNEM NHOPOPMALIMOHHBIX,
KOMMbIOTEPHbLIX U CETEBBLIX TEXHOMOT A

OriK-3 CMOCOBHOCTbIO LEMOHCTPUPOBATh 3HAHWE TEOPETUHECKMX OCHOB paboumx
NPOLECCOoB B 3HEPreTM4yeckmx MallMHax, annaparax u yctaHoBkax

MK-3 CNocobHOCTbIO npuHNMaTb N 060CHOBbIBATH KOHKpPEeTHble TexHn4yeckune
peleHns npmn cosnaHnun 06bekToB SHepreTn4yeckoro MawnHOCTPoeHns

MK-5 CMOCOBHOCTBIO Y4aCTBOBATh B PACUETHbIX U 9KCMEPUMEHTANbHbIX
MccnenoBaHusix, NPOBOANTL 06paboTKy 1 aHanMa pesynbTaTos

MK-9 rOTOBHOCTbIO paspabatbiBaTb U NPUMEHSTb SHEPTrO3dPEKTUBHbBIE MALIUHBI,
yCTaHOBKW, ABUraTeNM 1 annaparbl No Npovu3BoLACTBY, NPeobpa3oBaHuUio U
noTpebNeHno PasnyHbIX YOPM SHEPrUm

BbiMyCKHYIK, OCBOVIBLIWIA OUCLMNIVHY:
LonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTD!

CNoCcoBHOCTb OCYLECTBNATL NMOUCK, XpaHeHne, 06paboTky 1 aHann3 NHoPMaLUM M3 Pas3NYHbIX UCTOYHUKOB 1 6a3
JaHHbIX, NPeAcTaBnaTb ee B TpebyeMoM doopMaTe C UCMONb30BaAHNEM UHAPOPMALIMOHHBIX, KOMMbIOTEPHbIX 1 CETEBbIX
TEeXHonorunm

cnocobHoCTb NPVMEHATb COOTBETCTBYIOWMIA PU3NKO- MaTeMaTU4eckuin annapar, MeToabl aHanmsa u MoL4eNnMpoBaHns,
TEOPEeTUYECKOro 1N aKCNepuMeHTanbHOro NccnenoBaHns nNnpu peleHnn npogpeccnoHanbHbiX 3aaay

CNoCcoBHOCTb LEMOHCTPMPOBATL 3HAHUE TEOPETUYECKNX OCHOB paboyMX NPOLLECCOB B 9HEPreTUYECKMX MalnHax,
annapartax u ycTaHoBKax

CNocoBHOCTb NPUHNMATb N obocHoBbIBaTb KOHKpPEeTHble TeXHN4YeCcKne pelleHns npmn cosnaHnun 06bekToB
3HepreTn4yeckoro MalWnMHOCTPoOEHUA

FOTOBHOCTb Y4acTBOBaTb B UCMbITAHMSAX 0O bEKTOB NPOPECCUOHANBHOW OEATENBHOCTY MO 3a0aHHO Nporpamme

2. MecTo aucCUMNAUHBI B CTPYKTYpPe OCHOBHOW NpodbeccnoHanbHOWU o6pa3oBaTe/ibHOMN NporpaMmbl BbICLLErO
obpa3oBaHus

LaHHas y4ebHas oucumnnmHa BkitodeHa B pasgen "b1.B.0B.2 OucunnanHel (Mogynm)" OCHOBHOWM NpodoeccnoHanbHoi
obpaszoBatenbHoit nporpammel 13.03.03 "OHepreTnyeckoe MalMHOCTPoeHWe (LBuratenu BHyTPEHHEro cropaHns)” n
OTHOCUTCS K AUCLMINANHAM MO BbIOOPY.

OcBauBaetcs Ha 3, 4 kypcax B 6, 7 ceMecTpax.

3. O6bem AUNCUMNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAMHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOeNlIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKoCcTb AncuUmMnanHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 108 4aca(oB), B TOM yucne nekumm - 36 4aca(oB), npaktudeckme 3aHatus - 18 yaca(os),
nabopatopHbie paboTbl - 54 yaca(oB), KOHTPONb CAMOCTOSITENbHOM paboThl - 0 Yaca(os).

CamocTosiTenbHas pabota - 216 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMMUHLIL: 3a4eT B 6 CEMECTPE; 3K3aMeH B 7 CEMeCTpe.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl aMcunnavHbl / UX TPYAOEMKOCTb CamocTtositTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelllaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. BeeneHue. Ponb
OVCUVUMNIMHBI B PEWeHnn 3a8ay
1.rmaopo-u rasonmHammkuy, 6 4 0 9 29
BO3HMKAOWMX B NpoLeccax
npoekTupoBaHnsa n gosoaku [OBC.
Tema 2. YpaBHeHUs1 OBUXEHMS
2. HECXMMAaEMOMN XNOKOCTN. 6 5 0 9 25
Tema 3. Pa3HOCTHbIE METOObI
3.|pacyeTta OBMXEHU HECXKMMaeMON 6 5 0 9 18
XUOKOCTMU.
4.|Tema 4. YpaBHEHUS OBUXEHMS rasa. 6 4 0 9 18
Tema 5. Pa3HOCTHbIE METOObI
5. pacyeTa OBUXEHWIA rasa. / 6 6 6 25
6.[Tema 6. MeTOoL NPOroHKW. 7 3 3 3 25
v Tema 7. MeTon KOHEYHbIX 3NEMEHTOB. v 3 3 3 o5
Tema 8. MK3 npu peleHun
8. HecTaunoHapHbIX 3a0ay. / 3 3 3 25
Tema 9. Pelwenne cucrem
anrebpanyecknx ypaBHeHuA: METoA
9. utepauuii, cxema Xaneukoro. 7 3 3 3 26
AsTomatmaauuns MKD.
Toro 36 18 54 216

4.2 CopepxaHve OUCLUMIUHDI

Tema 1. BeepeHue. Ponb gucumninHbl B peLleHun 3apad ruapo-u rasaoamHamMuk, BO3HUKalLLMX B poueccax
npoekTupoBaHusa u nosoaku OBC.

WNcTopurueckuii 0630p. TepMoanHaMuyeckne, akyCTmieckue, KBasmcTaumoHapHbie MOLENU U PACHETHbIE METOAVKM
onpegneneHus napameTpos rasa. VIx 4oCcToUHCTBA 1 HeZOCTaTKU, 06nacTu NnpuMeHeHus. Moneny HecTauMoHapHbIX
MPOCTPAHCTBEHHbBIX TEYEHWIA XUOKOCTU 1 ra3a, OCHOBAHHbIE HAa ANGPPEPEHUMANbHBIX YPABHEHMSX B HACTHBIX
NMPOV3BOLHbIX.

Tema 2. YpaBHeHUsA OBUXEHNA HEC)KUMAEMOW XUOKOCTU.

YpaBHeHVE OBUXEHUS ANs (OU3NYECKMX NMEPEMEHHBIX B [EKAPTOBON CUCTEME KOOPAMHAT. Y PaBHEHUS MEPEHOCA BUXPS 1
CPYHKLLMM TOKA ANst NNOCKMX TeueHuii. bespasmepHas chopma ypasHeHU. OLHOMEPHOE MOAENbHOE YPaBHEHME
nepeHoca

Tema 3. Pa3HOCTHbIEe MeTOAbI pacyeTa ABMXEHUNA HECXKUMaeMOn XNOKOCTH.

MeTonbl peweHns ypaBHeHFpaHMqule yCnoBus Oons ypaBHEHNA nNepeHoca BUXps U PyHKUUM ToKa: Ha CTEHKe, NTMHUK
cnMmeTpun, BerHeVI rpaHuue, Ha Bxoge 1 Bbixone, Ha 6ECKOHEYHOCTU. YTNOBbIe TOYKMN.

OnpepneneHve naBneHnsl, pacyeT TemMrnepaTypbl U KOHUEHTpauun. MeToabl peweHns ypaBHEHWA 01 OU3UHECKNX
NepeMeHHbIX. i nepeHoca BUXpSt. MoHATUE pa3HOCTHOM cxeMbl. LlabnoH pasHOCTHOM cxeMbl. Pa3HOCTHbIE ypaBHEHUS,
METO[bl X NMOMyYeHns. ANNpoKCMMaLMs, CXOAMMOCTb 1 YCTOMYMBOCTb Pa3HOCTHbIX cxeM. [opsaok annpokcumaumm.
Kputepuu yctonumsocTy. MpuHuun Makcumyma. MeTomabl uccnenoBaHunst ycTouynocTi. CBOMCTBO KOHCEPBATMBHOCTMU.
Pa3znnyHble pasHOCTHbIE CXEMbI AN ypaBHEHWS nepeHoca Buxpsi. MNpenMylwecTtsa 1 HegocTatku. MeTonbl peweHunst
ypPaBHEHW 4N (PYHKLMN TOKa.

Tema 4. YpaBHeHUs1 OBNXEHUA rasa.

Cuctema angpcpepeHumanbHbiX YPaBHEHW OBUXEHNUS ra3a B TPAAULMOHHOW 1 KOHCEPBATVBHOM (HOPME.
LononHuTenbHble COOTHOWEHWS. Be3apaamMepHblii BUL ypaBHEeHU aBuxeHns. OCOBEHHOCTH, CBA3AHHBIE C HANMYMEM
yOAPHBIX BOJH. .

Tema 5. PasHOCTHbIe MeTOAbI pacyeTta JABUXEHUN rasa.
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MeTtoqbl pacyeTa TeyeHuin 6es yAapHbIX BONTH 1 C BbloeNneHneM yaapHbIX BOJH. CxeMbl C SIBHOW 1 HESIBHOW
I/ICKyCCTBGHHOI7I BSA3KOCTblo. MeToq KPYNHbIX HaCcTunl,. rpaHVI‘-IHbIe ycnoBusa: CTeHKa C npunmunaHnem n 6e3 npunnnaHus,
yrnosbli€ TO4KHM, YCNIOBMA HA BXOOE U BbiXO4€E, NMHNA CUMMETPUN.

Tema 6. MeTo s, NPOroHKN.

[MporoHka Kkak MeToq, peweHnsi CUCTEMbl Pa3HOCTHbBIX IMHEWHbIX YPaBHEHUIA HESIBHOM CXEMbI C TPEXAMaroHanbHown
NIEHTOYHOI MaTpuLei MoHATMEe pa3HOCTHOW cxeMbl. LLlabnoH pa3HOCTHOM cxeMbl. PA3HOCTHbIE YpaBHEHNS, METOAbI UX
nonyyeHns. AnnpokcnMaums, CXoAMMOCTb 1 YCTOMYMBOCTb Pa3HOCTHbIX cxeM. [Nopanok annpokcumaunn. Kputepuu
yctonymsocTu. MNpuHumn makcnmyma. MeTtonbl nccnenoBsaHus yctoumeocT. CBOMCTBO KOHCEPBATUBHOCTU. PaanunyHble
pas3HOCTHbIE CXeMbI OS5 ypaBHEHUS nepeHoca Buxps. MNMpeumylectsa n HegocTtatkn. MeTtogpbl peweHns ypaBHEHU oNng
PyHKLMN TOKA.

Tema 7. MeTto, KOHEYHbIX 3/IEMEHTOB.

MeTon KoHeuyHbIx anemeHToB (MK3) B rugpoaMHaMmyeckor Teopmm cmasku. JduddepeHumanbHoe ypaBHeEHNE
PeHonbaca ong cMasoyHoro cnos. I'paHuyHble yenosus. OcHoBHble nonoxeHns MK3. Tunbl KOHEYHbIX 9NEMEHTOB,
pacyeTHble CeTku

Tema 8. MK3 npu peLueHUn HecTaLMOHapHbIX 3a8au.

Bbibop annpokcruMupytowmx coyHkumii. MNMopsigok annpokeumauum. OcHoBHble doopMynupoekm MK3: knaccuyeckas,
metog ManepkumHa, npsmon metogd. MKS npu peleHnn HectaumoHapHbIX 3a4a4

Tema 9. PelueHue cuctem anre6panyeckmnx ypaBHeHUN: MeTO O, UTepaLmn, cxema Xanewkoro. ABToMarn3aums
MK3.

PeweHune cuctem anrebpanyecknx ypaBHeHu: MeTon ntepaunii, cxema Xaneukoro. Astomatmaauns MK Metonbl
pacyeTa TedeHuin 6e3 yaapHbIX BONH U C BblAENEHNEM yaapHbIX BONH. CXEMbl C SIBHOW W HESABHOI UCKYCCTBEHHOW
BASKOCTbIO. MeToq KpymnHbIX YacTuL.

I"paHuyHble yCNoBMA: CTEHKA C NpuAUnaHneM 1 6e3 NpUAnnaHns, yrnosble TOYKKW, YCNOBUS HAa BXOLE W BbIXOAE, NMHUS
CUMMETPUN.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOsITeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyalolmxcs BoINOMAHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcToSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHYto paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3AenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYIO 1 CMPABOYHYIO NUTEPATYPY, BbINONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMMAVHE.

OpraHunzauus caMocTosTenbHol paboTbl 0By4arowWmxcst pernameHTpyeTcs HOpMaTUBHBIMA OOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsaaok opraHM3aumn 1 ocyLwecTBIeHNs 0bpas3oBaTeNbHOM AeATeNbHOCTY No 06pa3oBaTefibHbIM NMPOrPaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npvikazom MuHuctepcTea obpasoBaHusi u Hayku Poccuiickoin ®enepaunm ot 5 anpenst 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

MonoxeHwue ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NpoBeAeHMS! TEKYILEr0 KOHTPONS YCNEBAEMOCTU 1
MPOMEXYTOYHOW aTTecTaumm obyyarowwmxcs dpefepanbHoro rocy1japcTBeEHHOr0 aBTOHOMHOro 06pasoBaTenbHOrO
yupexneHus Bbicllero obpasosaHus "KasaHckuii (MpuBonxckuin) coenepanbHblii yHuBepeutet"

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmpoBaHnmM poHAa OLEHOYHbIX CPEACTB ANs
NpoBeEHNS TeKyLLel, MPOMEXYTOYHOM 1 MTOFOBOI aTTecTaummn obydarowmxcs (penepanbHOro rocyaapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOro YUpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuit) dpenepansHblii
yHusepcuteT""

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHBIX 06pa30BaTENbHbBIX PECYpCax heaepanbHOro
rocynapCTBEHHOro aBTOHOMHOr0 06pa30BaTENbHOIO y4YpPEXAEHNS BbICWErO NPOdECCUOHaNbHOro obpasoBaHns
"KasaHckuin (MprBonxckuin) chepepanbHbiil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaumm, NOAroTOBKM K UCMNOb30BaHMIO B
y4ebHOM npoLiecce 1 yaaneHust anekTPoHHbIX 06pasoBaTenbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOr0 0by4eHus
henepanbHOro rocynapcTBEHHOro aBTOHOMHOr0 06pa3oBaTenbHOro yupexaeHns Boicwero obpasosaHus "KasaHckui
(MpuBonxckuit) henepanbHblil yHuBepcuteT™"
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PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HAHWA 0Bydyaromxcs
B (penepanbHOM rocynapcTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM yYpEXAEHNM Bbicero obpasoBaHus "KasaHckuii
(MpuBonxckuin) penepanbHblin yHuBepcutet™"

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM YYPEXLEHNN BbICWErO NPOPECCUOHANBHOMO
06pasoBaHus "KasaHckuit (Mpusonxckuin) doenepanbHblil yHuBepeuteT"

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHWeM 3TanoB UX oopMMpPOBaHUS B NpOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISt UX OCBOEHMUS

dopma KOHTpons OueHuBaembie
Oran KOMNETEeHLIM TeMbl (pa3genbl) AUCLUNAUHBI
CemecTp 6
TeKyLL M KOHTPOJIb
1. BeeneHue. Ponb oncumnnvHbl B peleHny 3aaad ruapo-u
1 NabopaTtopHbie OK-7 ra3oavHaMuKn, BO3HNKAIOWMX B MPoLLeccax NPOeKTMPOBaHUS 1
paboTbl nosoaku [OBC.
2. YpaBHEHWS OBUXEHNS HECKUMAEMOMN XNIOKOCTH.
5 NabopaTopHble OMK-1 3. PasHocTHbIE METOabI pacyeTa ABUXEHUA HECXKMMaeMON
paboTbl XUOKOCTU.
NabopaTtopHble
3 paoTbl MNK-5 4. YpaBHeHNs ABMXEHUS rasa.
3auer
Cemectp 7
TeKyLL Ui KOHTPOIIb
1 NabopaTopHble OK-7 5. Pa3HOCTHblE METOLbI pacyeTa ABUXEHUIA rasa.
paboThbl 6. MeTon NPOroHKw.
NabopaTopHble
2 paotsl Or1K-1 7. MeToA KOHEYHbIX 3NEMEHTOB.
Na60DaTODHbIE 8. MK3 npwu pelueHnn HecTaumoHapHbIX 3aaav.
3 parop MK-9, rnK-5 9. PewweHune cuctem anrebpanyeckmx ypaBHEHWIA: METOL
paboThl o
utepaumi, cxema Xaneukoro. Astomatnsauuns MKO.
Ok3ameH

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMeTeHUMn Ha Pa3INyHbIX 3Tanax ux (pOpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHus

N yMeHnsd NONHOCTbIO
OCBOEHbI. Pe3ynbtar
nabopaTopHoii paboTbi

N ymeHunsa B OCHOBHOM
ocBOeHbl. PesynbTaTt
nabopatopHoit paboThl

HeobxonuMble HaBbIKU
N YMEHNS 4aCTUYHO
0oCcBOeHbl. PesynbTart

HeobxoauMble HaBbIKK
1 YMEHWNS He OCBOEHbI.
Pesynbtar

Kputepum
®opma OLeHUBaHUS 3ran
KOHTpoOns

OTnN4YHO Xopolio Y nosn. Heyn.

CemecTp 6

TekyLLUA KOHTPONb

NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u

pabothl MEeTOoAbl MICNONb30BaHbl (METOAbI NCMONb30BaHbl [METOAbI YHACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPaBubHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MposieneHa |lMposiBneHa 2
TeopeTmyeckas TeopeTnyeckas yOOBNETBOPUTENbHAA  |HEYLOBNETBOPMTENbHASA
NnoAroToBKa. NMOAroToBKa. TeopeTumyeckas TeopeTuyeckas 3
Heobxoavmble HaBblkn |HeobxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.

MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboTbi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
Lenam. Lensam. COOTBETCTBYET eé Lensm.

Lensam.
3auTteHo He 3auteHo
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cMcTEMaTMYECKOE U
rnybokoe 3HaHue
y4yebHO-NporpaMmMHoro
martepuana, yMeHue
cBOBOHO BbIMOMHSATD
3aaHus,
npeLyCcMOTPEHHbIE
nporpammon, ycsoun
OCHOBHYIO NTEPATYPY U
3HaKoM C
JONOSTHUTENbHOW
nnteparypon,
pekomMeHO0BaHHOM
nporpammon
OUCUMMNAVHBI, yCBOWUA
B3aMMOCBSI3b OCHOBHbIX
MOHATUIA AUCLMUMNNIUHDI B
WX 3HAYEHUN NSt
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECKME
cnocobHoCTM B
MOHUMaHWM, N3NOXEHNU
1 UCMONb30BaHUN
y4yebHO-NporpaMmMHoro
martepuana.

y4eBbHO-MPOorpaMMHOro
marepwuana, ycrnewHo
BbINOMAHWN
npenycMOTPEHHblIe
nporpammon 3anaHus,
YCBOW/T OCHOBHY!IO
nutepartypy,
PEeKOMeHO0BaHHYI0
nporpammorn
OMCUMNAWHBI, Nokasan
cucTeMatnyeckuii
XxapakTtep 3HaHui no
JVCUMNnHE 1
cnocobeH K ux
caMmocTosITeNlbHOMY
MONOMHEHNIO 1
06HOBNEHNIO B XOA€
nanbHenwen y4ebHol
paboTbl 1
npodpeccrnoHanbHom
0eaTenbHOCTH.

y4yebHOo-NporpaMmMHoro
matepvana B o6beme,
HeobxoaMMOoM Lns
LanbHenwen y4ebbl n
npencrosiwei paboTbi
no npodpeccum,
cnpaswuncs ¢
BbINONMHEHWEM 3a0aHNNA,
npeLyCMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammorn
OVCUMMNIVHBI, LOMYCTWN
MOrpeLwWHOCTN B OTBETE
Ha 9K3aMeHe v npu
BbIMNOMHEHUN
9K3aMeHaLMOHHbIX
3afaHuii, Ho obnapaert
HeobXoaMMbIMU
3HaAHWSIMW AN UX
yCTpaHeHuns non
PYKOBOLCTBOM
npenogasaTens.

B 3HAHWSIX OCHOBHOIO
y4ebHO-MporpaMMHOro
martepvana, LonycTun
npUHUMNUanbHble
OWnBKM B BbINONHEHUN
npeLyCMOTPEHHbIX
nporpamMmon 3aJaHui u
He cnocobeH
MPOLONXUTE 0ByHeHNe
UAM NPUCTYNAUTL MO
OKOHYaHU®
yHMBEpCUTETA K
npodpeccrnoHanbHom
nesTenbHocTn 6e3
LLOMOMHUTENBHbIX
3aHATWIA No
COOTBETCTBYOLWEN
LUCUMMNVHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Ansi fanbHewen yuebobl 1 yuyebHO-nporpaMMHOro maTepuana, f4onycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMOKKW B BIMONHEHNN
CMpaBuWIICS C BbINOMHEHVEM 3afaHUIA, npeaycMOTPEHHbIX NPOorpaMMort 3aiaHnin n He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNUTb MO OKOHYaHWK YH1BEpCUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMONHNTENbHbBIX 3aHATWIA NO COOTBETCTBYIOLWEN
AMCUMNNNHE.
Cemectp 7
TekyLLUA KOHTPONb
NabopatopHble |ObopynoBaHme u O6opynosaHue 1 ObopynosaHue n Ob6opyLnosaHue n
paboTbl METOAbl MCNOMb30BaHbl (METOAb! NCNOMb30BaHbI [METOAbI HACTUYHO METOibl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |[posisneHa 2
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas 3
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMble HABbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoli paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT €€
LensM. Lensm. COOTBETCTBYET €€ LensiM.
uensM.
Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwuniics Obyuyatowmiicst
obHapyxun obHapyXun nosnHoe 0BHapyXxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HaumTeNbHble Npobensl

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XxooMMbie O OLLEHKN 3HaHUN, YMEHUN,

HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl oopMUPOBaHUA KOMIMETEHLUN B npoLiecce

0OCBOeHUsi o6pa3oBaTeNbHOM NPOrpamMmbl

CemecTp 6

TekyLUn KOHTPONb
1. TabopaTtopHbie paboTbl
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Tembl 1, 2

Ponb gmcumnnnHbl B peweHun 3agad rupo-y ra3ofMHamMmkm, BOSHUKaLWMX B NpoLeccax NpoeKTupoBaHus U 4OBOAKU
IOBC. NcTtopuyeckuii 0630p. TepMoamHamMmyeckme, akyCTuyeckne, KBaauctaumoHapHbie MOLENN N PacYeTHbIE METOMKN
onpeneneHus NnapaMeTpoB rasa. Vix 4oCTonHCTBa U HefocTaTky, obnactu npuMeHeHns. Mogenu HectauMOHAPHBIX
NPOCTPaHCTBEHHbIX TEYEHU XMUIOKOCTU M rada, OCHOBaHHbIe Ha anddepeHumnanbHbIX ypaBHEHNAX B HACTHbIX
NPOW3BOOHbIX.

Bonpochi:

1. 3a4a4v UHXEHEPHbIX pacyeTos.

2. MatemaTtunyeckme NoCTaHOBKM 3a4ay MHXEHEPHbIX PaCHeTOB: 334341 aHann3a 1 onTuMarb- HOro NPOEKTMPOBaHUS.
3. MapameTpbl ypaBHEHWUA MATEMATUYECKON PU3NKN MPUMEHUTENBHO K AedpopMaunn KOH- CTPYKLIMK.

4. YncneHHble MeTobl.

5. YucneHHble MeTOAbI PELeHNs YPaBHEHN MaTeEMaTNHECKOM COUSUKN.

6. Knaccudomkauus n ctpaTernst YuCneHHbIX METOA0B.

2. lTabopatopHble paboTbi

Tema 3

YpaBHeHne OBUXEHNS ANs PrM3nN4ecKux NepeMeHHbIX B 4eKapTOBOM CMCTEME KoopaMHaT. YpaBHEHNs nepeHoca BUXps n
oyHKLMM TOKa Ons NAOCKux TedeHuin. bespasmepHas dpopma ypasHeHuin. OgHOMepHOe ModeNbHOe ypaBHeHUe
nepeHoca.

Bonpochi:

. 3a4a4m MHXEHEPHbIX PaCyETOB.

. MaTtemaTtmyeckue NoCTaHOBKM 3a4a4 MHXEHEPHbIX PacHeToB: 3a4a4m aHannsa u onTrMarb- HOro NPOEKTUPOBaHUSI.
. MapameTpbl ypaBHEHWI MaTeMaTM4eCckon OU3NKN NPUMEHNTENBHO K AedbopMaumn KOH- CTPYKLUN.

. YucneHHble MeToapl.

YucneHHble MeToabl peleHunst ypaBHeHNn MaTemMaTnyeckomn omsmnku.

. Knaccudpukaums n ctparerns YucneHHbIx MeToaos.

. MakeTbl NpuknagHbIx Nporpamm.

. MeTonbl peleHusi cuctem nUHeHbIX anrebpanyecknx ypaBHEHWIA.

. HekoTopble MeETOLbI pElEeHNs CUCTEM NIUHENHBIX anrebpanyecknx ypasHeHuin (CJTAY), no- nyyarowwmxcs npu peweHnm
ypaBHEHWI MatemMaTnyeckon punsnku.

10. MeTtog Naycca v ero pasHOBMAHOCTMW.

11. Boibop BenyLiero anemeHTa B Metone lMaycca.

12. MeTon anrebpanyeckoi NporoHKu.

13. MeToabl annpokcnMaumm n nx NPUMEHEHUS.

14. MNpocTenwne npuMepbl YUCNEHHbIX METOLOB NPY 3a4aHUN NCXO4HbIX AaHHbIX B YpaBHE- HUSIX MaTeMaTnyeckon
PU3NKN.

15. Annpokcumaums noanmHoMamu.

16. YncneHHoe onddepeHUMpoBaHne N MHTErpUpPOBaHNE (KOHEYHbIE Pa3HOCTW, GOOPMYy bl Tpa- neuun n CUMNcoHa).
17. AHanuTnyeckme peweHns ypaBHeHUA MaTeMaTnyeckon pmsmku.

18. AHanuT4yeckoe pelieHe ypaBHEHNI MaTeMaTUYECKON (OU3NKN NPUMEHNTENBHO K e- hopMaumm KOHCTPYKLNN.
19. lNprMeHeHne YNCNEHHbIX METOLOB ONS MNONYYEHUS aHANTUTUYECKUX PELLEHWIA.

20. AnnpokcuMaums cneumanbHOR CTeNneHHON PyHKUMen n cneunanbHas noacTaHoBKa Npu MHTErpupoBaHU.

21. BeeneHve B 3apavy aHanmsa.

22. YucneHHble METOObl PeLLeHNs YPaBHEHU MATEMaTUYECKON PU3NKN NPUMEHUTENBHO K 3a- Ja4yaM aHanmaa.

23. Jlornyeckas nocnenoBatenbHOCTb METOA0B aHann3a KOHCTPYKLMUN.

24. MeTon KOHEYHbIX 3NIEMEHTOB.

3. JlTabopartopHble paboTbi

Tema 4

MeToapl peleHuns ypaBHeHW nepeHoca Buxps. MNMoHsTie pasHocTHOW cxeMbl. LlabnoH pa3HOCTHOW cxeMbl. PasHOCTHbIE
ypaBHEHUS, METOAbI UX NONYyYeHUs. ANNpoKcUMauns, CXOAMMOCTb U YCTONYMBOCTb PA3HOCTHbBIX CxeM. [Mopsaok
annpokcumauumn. Kputepun yctordmsocTtu. [NprHumnn makcumyma. MeTtoabl uccnegosaHuns yctondmsoctn. CBONCTBO
KOHCEpPBATMBHOCTW. PasnnyHbie pasHOCTHbIE CXeMbl A5 ypaBHEHUS nepeHoca Buxps. [NpenMywecTtsa n HegocTaTtku.
MeToabl peleHns ypaBHeHU Ana pyHKunm Toka.

Bonpochi:

. 3a4a4m MHXEHEPHbIX PacyeTOoB.

. MatemaTtmyeckue NoCTaHOBKM 3a4a4 MHXEHEPHbIX PacHeToB: 3a4a41 aHannsa u onTrMarb- HOro NPOEKTUPOBaHUSI.
. [NapameTpbl ypaBHEHWI MaTeMaTn4eckon OM3nKN NPUMEHNTENBHO K AecbopMaumn KOH- CTPYKLUN.

. YucneHHble MeToapl.

. YucneHHble METOOb! PELEHNS YPaBHEHUIA MAaTEMATUYECKON OU3NKM.

. Knaccudpukaums n ctparerns YucneHHbIx MeToaos.

. MakeTbl NpuknagHbIx Nporpamm.

. MeTonbl peleHusi cuctem nuHeHbIX anrebpanyeckmx ypaBHEHWIA.

ONO O WDN =
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9. HekoTopble METOOBI PELIEHUSI CUCTEM NIMHENHBIX anrebpanyecknx ypasHeHuii (CJTAY), no- nyyaiowwmxcs npu peweHnm
ypaBHeHWn MaTeMaTU4eCKO CPU3NKMN.

10. Metopn Naycca v ero pa3HoBUOHOCTM.

11. Beibop Benyuiero anemeHTa B metone lMaycca.

12. MeTon anrebpanyeckoit NPOroHKu.

13. MeToabl annpokcMaumm n nx NPUMEHEHUS.

14. MNpocTeiwme NnpuMepbl YACNEHHBIX METOOOB MPW 3a4aHUN NCXOOHbIX AaHHbIX B YypaBHE- HUSIX MaTteMaTuyeckom
PU3nKN.

15. Annpokcumauust NoAMHOMaMMU.

16. HucneHHoe onddepeHLNpoBaHe N MHTErpupoBaHne (KOHEeYHble pasHoCcTU, oopMynbl Tpa- neunm n CUMNCoHa).
17. AHanuTnyeckme peweHns ypaBHeHUA MaTeMaTnyeckon pmsmku.

18. AHanNUTMYECKOoe pelleHne ypaBHEHNI A MaTEMATNYECKON OM3MKN MPUMEHNTENBHO K Ae- POpMaLmmN KOHCTPYKLIMN.
19. NpuMeHeHre YNCREeHHbIX METOA0B A8 MONYHEHUS aHANUTUYECKUX PELLEHNIA.

20. AnnpokcuMaums cneumanbHOR CTeNeHHON PyHKUMen n cneunanbHas NnoacTaHOBKa NPU MHTErprMpoOBaHUN.

21. BeefneHve B 3apadvy aHanmsa.

22. YncneHHble METOObl PEWEHNS YPaBHEHUIA MaTEMATUYECKON ON3NKM NMPUMEHUTENBHO K 3a- JavyaM aHanmaa.

23. INlornyeckas nocnenosateNbHOCTb METOA0B aHann3a KOHCTPYKLNN.

24. MeTon KOHEYHbIX 3NIEMEHTOB.

3auer

Bonpocsbl k 3a4ety:

. 3a1a4n MHXEHEPHbIX PpacyeToB.

. Matemartnyeckne nocTaHOBKM 3a4a4 MHXEHEPHbIX PaCYETOB: 3a4a4y aHannaa v ONTMasb- HOrO NPOEKTUPOBAHNS.
. NMapameTpbl ypaBHEHWIA MaTEMaTNUYECKON PN3NKN MPUMEHMTENBHO K AechopMaum KOH- CTPYKLMK.

. HYucneHHble MeToabl.

. YucneHHble MeTOObl peLleHNs YPaBHEHNIA MATEMaTNYECKON PU3NKN.

. Knaccudpukaums n ctparerms YyucneHHbix METOO0B.

. MakeTbl NpukNagHbIX NPOrpamm.

. MeToapl pelweHns cUCTEM NIMHEWHbIX anrebpan4yeckmx ypaBHEHWIA.

. HekoTopble MeToabl peleHns cucteM NMHerHbIx anrebpanyeckux ypaBHeHuii (CITAY), no- nyyarowmxcs npy peweHum
ypaBHeHn MaTeMaTNYeCKO COU3NKN.

10. MeTog Naycca v ero pa3HoBUOHOCTM.

11. Boibop BenyLiero anemeHTa B Metone Maycca.
12. MeTog anrebpanyeckoit NporoHKu.

13. MeToabl annpokcuMaumm 1 nx NPUMEHeEHUsI.

14. MNpocTenwne npuMepbl YUCNEHHbIX METOLOB NPY 3a4aHUN UCXO4HbIX AaHHbIX B ypaBHE- HUSIX MaTeMaTn4eckon
PU3NKN.

15. Annpokcumaums noanHoOMamu.

16. YucneHHoe onddepeHLNPOBAHNE N MHTENPUPOBAHNE (KOHEYHbIE Pa3HOCTU, hopMynbl Tpa- neunm u CUMNCoHa).
17. AHanuTnyeckme peweHns ypaBHeHUA MaTeMaTnyeckon pmsmku.

18. AHanuTnyeckoe pelleHne ypaBHeHNi MaTemMaTnyeckon omankn NPUMEHNTENbHO K Ae- PopMaLmnm KOHCTPYKLMN.
19. lNprMeHeHne YNCNEHHbIX METOLOB ONS MONYYEHUS aHATMTUYECKUX PELLEHWIA.

20. AnnpokcrMmaums cneunanbHon CTENEHHON GOYHKUMEN 1 cneumnanbHas noacTaHoBka npu MHTErpupoBaHmu.

21. BeeneHve B 3apavy aHanmaa.

22. YucneHHble METOObl PeLeHNs YPaBHEHU MATEMaTUYECKON PU3NKN NPUMEHUTENBHO K 3a- Ja4yaM aHanmaa.

23. Jlornyeckas nocnenoBaTenbHOCTb METOA0B aHann3a KOHCTPYKLUK.

24. MeTo[ KOHEYHbIX 3NIEMEHTOB.

Cemectp 7

TeKyLlUin KOHTPONb

1. JlaBopaTtopHble paboTbi

Tembl 5, 6

PasHocTHble MeTObI pacyeTa ABmXeHuid rasa. Meton nporoHkn. MeTon KOHeuHbIx anemeHToB. CTpykTypa 1 chopma K3.
["paHnyHbIe yCnoBus Ans ypaBHEHUS NepeHoca BUXPS U ADYHKLIMU TOKA: Ha CTEHKE, MMHUN CUMMETPUMN, BEPXHEN rpaHuLe,
Ha BXofe 1 Bbixone, Ha 6ECKOHEYHOCTU. YINOBbIE TOUKN.

OnpepeneHve nasnexHns, pacyeT Temneparypbl 1 KOHUEeHTpauun. MeToabl peweHus ypaBHeHnin ons pusnyeckmx
nepemeHHbix.Cuctema audppepeHumnanbHbiX ypaBHEHUIA OBUXEHWS rasa B TPaaULMOHHON 1 KOHCEPBATUBHOM chopMme.
JononHutenbHble COOTHOWEHWS. Be3paamepHblii BUL ypaBHeHUI aBunXeHNS. OCOBEHHOCTH, CBA3AHHBIE C HANNYMEM
yOapHbIX BOJH.

Bonpochi:

1. 3apa4m UHXEHEPHbIX PacyeToB.

2. MatemaTtunyeckume NocTaHOBKM 3a4ay MHXEHEPHbIX PaCHeToB: 3a4a41 aHannsa 1 onTMarb- HOro NPOeKTUPOBaHUSI.
3. NapameTpbl ypaBHEHWIA MaTEMATNYECKON (PU3MKN MPUMEHUTENBHO K AedpopMaLunm KOH- CTPYKLMK.

O©CooNOOOGTh~wWwN =
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4. YncneHHble MeToabl.

5. YucneHHble METOOBI PELIEHNS YPaBHEHMWI MaTEMATNHECKOW COU3UKN.
6. Knaccugoukaums n ctpaterns YuCneHHbIXx METOA0B.

7. MNakeTbl NpUKNagHbIX NPorpamm.

8. MeTobl pelweHnst CUCTEM NIUHEHBIX anrebpanyeckrx ypaBHEHWIA.
9. HekoTopble MeTOAb! PelleHNst CUCTEM NMHENHBIX anrebpanyeckux ypaBHeHuid (CITAY), no- nyyarowmxcs npy peweHum
YypaBHEHUI MaTeMaTnyeckomn prsmku.

10. MeTog Naycca v ero pa3HOBUOHOCTML.

11. Boibop Begylero anemeHTa B metoge "aycca.

12. MeTon anrebpanyeckoil NPOroHKK.

13. MeToabl annpokcuMaumm n nx NPUMEHEHUS.

14. MNpocTenwmne npuMepbl YUCIEHHbIX METOLO0B NPY 3a4aHUN UCXOOHbIX AAHHbIX B YypaBHE- HUSIX MaTemMaTnyeckom
dPU3NKWN.

15. AnnpokcuMauust NoMHOMaMMU.

16. HYucneHHoe onddepeHLNPOBaHE N MHTENPUPOBAHNE (KOHEYHbIE Pa3HOCTU, hopMynbl Tpa- neunm u CUMNCoHa).
17. AHanuTnyeckmne peleHns ypaBHeHUA MmateMaTnyeckon pusmku.

18. AHanuTnyeckoe pelleHne ypaBHeHNin MmaTtemMaTnyeckon omankn NpUMEHUTENbHO K Ae- hopMaLmnm KOHCTPYKLN.
19. MNpuMeHeHre YNCNeHHbIX METOA0B A1 MONyYEHUS aHANNTUYECKNX PELLEHNIA.

20. AnnpokcuMmaums crneunanbHON CTENEHHON GOYHKUMEN 1 cheumnanbHas noacTaHoBka npu MHTErpupoBaHnu.

21. BeegeHve B 3apady aHanmsa.

22. YncneHHble MeTodbl peweHns ypaBHeHUA MaTeMaTnyeckon onsnkm NpUMEHNTENbHO K 3a- Ja4yam aHanmaa.

283. Jlornyeckas nocnenoBaTenbHOCTb METOA0B aHann3a KOHCTPYKLUN.

24. MeTo KOHEYHbIX 9N1IEMEHTOB.

2. NTabopatopHblie paboTbl

Tema 7

MeTon KOHEYHbIX 31IEMEHTOB (MK@) B FI/IJJ,pO)J,I/IHaMMHeCKOIZ Teopuun cmaszkn.Metonbl pacyeTa TeyeHui 6e3 yOapHbIX BONMH
1 C BblaeneHnem yoapHblX BOJH. CxeMbl C SIBHOI U HEsIBHOW MCKyCCTBeHHOIZ BSA3KOCTbIO. MeTon KPYnHbIX YaCTuU.

"paHnYHble YCNoBMA: CTEHKA C NpuAunaHnem 1 6e3 NpununaHns, yrnoBble TOYKW, YCNOBUS Ha BXOAE W BbIXOAE, MHNS
CUMMETPUN.

B1. 3apayn nHxeHepHbIX pacHeTos.

2. Matemartunyeckme NocTaHOBKM 3a4ay MHXEHEPHbIX PACYETOB: 3a4a4M aHanM3a u onTuMalb- HOro NPOEKTMPOBAHUS.
. MapameTpbl ypaBHeHWUI MaTeMaTn4yeckon OU3nKn NpUMEHNTENbHO K AedbopMaunn KOH- CTPYKLUN.

. YncneHHble MeToapl.

. YcneHHble MeToObl peWweHns ypaBHEHNIA MaTeMaTn4eCckon onsnkm.

. Knaccugpukaums n ctpaterns Y4ucneHHbIx METOA0B.

. MakeTbl npuknagHbIx Nporpamm.

. MeTonbl peweHns CMCTEM NMHENHBIX anrebpanyeckux ypaBHEHWUIA.

. HekoTopble MeToabl peleHns CUCTeM NMHEHbIX anrebpanyeckux ypaBHeHuid (CITAY), no- nyyarowmxcs npy peweHum
YypaBHEHU MaTeMaTn4eckomn prsmku.

10. MeTopg Naycca v ero pa3HOBUOHOCTM.

11. Boibop BeayLiero anemeHTa B Metone aycca.

12. MeTon anrebpanyeckoin NPOroHKK.

13. MeToabl annpokcUMaumm n nx NPUMEHEHUS.

14. MNpocTenwmne NnpuMepbl YUCNEHHbIX METOLOB NPV 3a4aHUN UCXOOHbIX AaHHbIX B YypaBHE- HUSIX MaTemMaTuyeckom
Pu3nKn.

15. Annpokcumauust NoIMHOMaMM.

16. HYucneHHoe onddepeHLNpPOBaHE N MHTENPUPOBAHNE (KOHEYHbIE Pa3HOCTU, hopMynbl Tpa- neunm u CUMNCoHa).
17. AHanuTnyeckne peweHns ypasHeHUn MmateMaTmnyeckom onamnku.

18. AHanuTnyeckoe pelleHne ypaBHeHNin MmaTtemMaTnyeckon omankn NpUMEeHNTENbHO K Ae- popMaLmnm KOHCTPYKLUN.
19. MNpuMeHeHre YNCNEeHHbIX MeTOA0B A/ MONyYEHUS aHANUTUYECKNX PELLEHNIA.

20. Annpokcumaums crneunanbHOM CTENeHHON OyHKUMEN 1 cheumnanbHasa noacTaHoBka npu MHTErpupoBaHnu.

21. BeeneHve B 3apadvy aHanmaa.

22. YncneHHble MeTodbl peweHns ypaBHeHUA MaTeMaTnyeckon onsnkm NpUMEHNTENbHO K 3a- Javyam aHanmaa.

283. Jlornyeckas nocnenoBaTenbHOCTb METOA0B aHann3a KOHCTPYKLUN.

24. MeTo KOHEYHbIX 9N1EMEHTOB.

onpocsl:

3. JlTabopatopHble paboTbi

Tembl 8, 9
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OndphepeHunansHoe ypaBHeHne PeHonbaca ans cMa3oqHoro cnos. ['paHumyHblie ycnosms. OcHOBHbIE nonoxeHus MK3.
TwWnbl KOHEYHBIX SNIEMEHTOB, PacyeTHble ceTKW. Bbibop annpokcmMupyowmx cyHKLmMiA. MNopsgok annpokecmMauun.
OcHosHble chopmynuposkn MK3: knaccnyeckas, meton "anepkuHa, npsimor meton. MK3S npw peweHun HecTaumoHapHbIX
3amay. PeweHre cuctem anrebpanyeckmx ypaBHEHUIA: METOA NTepaLnii, cxema Xanewkoro.

Bonpochi:

. 3a4a4m MHXEHEPHbIX PacyeTOB.

. MatemaTtmyeckue NOCTaHOBKM 3a4a4 MHXEHEPHbIX PacHeToB: 3a4a4m aHannsa u onTrMarb- HOro NPOEKTUPOBaHUSI.
. MapameTpbl ypaBHEHWI MaTeMaTn4eckon OU3NKN NPUMEHNTENBHO K AedbopMaumn KOH- CTPYKLUN.

. YucneHHble MeToapl.

. YncneHHble MeToObl peleHns ypaBHEeHNn MaTeMaTtnyeckom usmkm.

. Knaccudpukaums n ctparerns YucneHHbIx MeToaos.

. MakeTbl NpuknagHbIx Nporpamm.

. MeTonbl peleHusi cuctem nUHeHbIX anrebpanyeckmx ypaBHEHWIA.

. HekoTopble MeTOLbI peleHNs CUCTEM NIUHENHBIX anrebpanyecknx ypasHeHuin (CJTAY), no- nyyarwwmxcs npyu peleHnm
ypaBHEHWI MatemMaTnyeckon punsnku.

10. MeTtog Naycca v ero pasHOBMAHOCTMW.

11. Boibop BenyLiero anemMeHTa B metone lMaycca.

12. MeTon anrebpanyeckoi NporoHKu.

13. MeToabl annpokcuMaumm 1 nx NPUMEHEHUSI.

14. MNpocTtenwne npuMepbl YUCNEHHbIX METOLOB NPY 3a4aHUN NCXOLHbIX AaHHbIX B ypaBHE- HUSIX MaTeMaTnyeckon
PU3NKN.

15. Annpokcumaums noanHoMamu.

16. YncneHHoe onddepeHUMpoBaHnE U MHTErpUpPOBaHNE (KOHEYHbIE Pa3HOCTK, OOPMYy bl Tpa- neuun n CUMNcoHa).
17. AHanuTnyeckme peweHns ypaBHeHUA MaTeMaTnyeckon pmsmku.

18. AHanuTM4eckoe pelleHne ypaBHeHNi MaTeMaTnyeckon oMankn NPUMEHNTENbHO K Ae- PopMaLmnm KOHCTPYKLMN.
19. lNprMeHeHne YNCNEHHbIX METOLOB ONS MNONYYEHUS aHANTUTUYECKUX PELLEHWIA.

20. AnnpokcuMaums cneumanbHON CTeNeHHON PyHKUMen n cneunanbHas noacTaHoBKa Npu MHTErpupoBaHuu.

21. BeeneHve B 3apavy aHanmaa.

22. YucneHHble METOObl pPeLeHNs YPaBHEHUA MaTEMaTUYECKON PU3NKN NPUMEHUTENBHO K 3a- Ja4yaM aHanmaa.

23. Jlornyeckas nocnenoBatenbHOCTb METOA0B aHann3a KOHCTPYKLMUN.

24. MeTo KOHEYHbIX 3NIEMEHTOB.

9K3ameH

Bonpochbl kK aKk3ameHy:

1. Metogn Maycca n ero pa3HOBUOHOCTMN.

2. Boibop Benylero anemeHTa B metoge Naycca.

3 MeTon anrebpanyeckoi NpPoroHKu.

4. MeToAbl annpokcumaunm n nx NPUMEHeHns.

5. MNpocTeiwne NnpumMepbl YUCAEHHbIX METOA0B NPKU 3a4aHUN UCXOAHbIX OaHHbIX B YPaBHE- HUSX MaTeMaTn4ecKom
PU3NKN.

6. Annpokcumaumsi NoIMHOMaMM.

7. YucneHHoe ondohepeHUMpoBaHME N MHTETPUPOBAHME (KOHEYHbIE Pa3HOCTU, OOpMynbl Tpa- neunm u CUMNCoHa).
8. AHanuTnyeckue peleHust ypaBHeHNin MaTemMaTnyeckon omamku.

9. AHanUTM4eCKoe peLleHne ypaBHEHNIA MAaTEMaTUYECKOA OU3UKN MPUMEHNTENBHO K Ae- hopMaLmnm KOHCTPYKLUN.
10. lNprMeHeHne YNCNEHHbIX METOLOB ONS MONYYEHUS aHATUTUYECKUX PELLEHWIA.

11. Annpokcumauus cneumanbHO CTeNeHHON PyHKUMERN 1 cneunanbHas NogcTaHOBKa NPU UHTErPUPOBAHUN.

12. BBeneHue B 3agady aHanmaa.

13. UncneHHble MeTOAbl pPEeWeHNs ypaBHEHUI MaTeMaTUYeCKOn OM3nKM NPUMEHNTENbHO K 3a- AayaM aHanusa.

14. Jlornyeckas nocnepoBaTeibHOCTb METOAOB aHaNU3a KOHCTPYKLUMW.

15. MeToL KOHEYHbIX 3NEMEHTOB.

16. 320241 NHXEHEPHbIX PacHeToB.

17. MatemaTnyeckume NOCTaHOBKM 3a4a4 MHXEHEPHbIX pacyeToB: 3a4a4un aHanvsa U onTumasb- HOro NPOeKTUPOBaHMUS.
18. lMapameTpbl ypaBHEHM MATEMATMYECKON (PUINKN NPUMEHNTENBbHO K 4eddopMaLunmn KOH- CTPYKLUUN.

19 YncneHHble MeToab!.

20 YncneHHble MeToObl peleHns ypaBHEHU MaTeEMaTU4eCckon onanku.

21. Knaccugpukaumst n ctpaterns YUCNeHHbIX METOA0B.

22. [NakeTbl NpUKNagHbIX NPOrpamm.

O©CoOoONOOOTPhWN =
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B K®Y pelictyeT 6annbHo-periTUHroBas cucteMa oLeHKN 3HaHuiA obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma koHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos 1 bonee - "OTANYHO".

71-85 6anno. - "xopouo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBbHO".

dopma Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHMNA KOMMETEHLIMIA 6annoB
CemecTp 6

TekyLLUA KOHTPONb
NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, 0byyatowmecs

paboThl NPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHMPYIOTCS B MPUMEHEHUN 1 20
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonorni. OLueHMBalOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢ 2 20
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.
3 10
3auert 3a4é€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMS OUCLMIINHDI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3anaHus) n Bpems Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSITb HYXHble 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
NPOBNEeMHbIX CUTYyaLMiA N PeLleHnn NPaKTUHECKMX 3a0aHWiA.
Cemectp 7
TekyLLUA KOHTPONb
NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, 0byyatolmecs
pabothi NPOBOLSAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 20
NPaKkTUKO-OPNEHTUPOBAHHbBIX TexHonoruni. OLueHMBalOTCS 3HaHNe maTepuana u
YMEHWE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢ 2 20
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.
3 10
9K3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLIMMAUHBI. OK3aMeH 50

MPOBOAMUTCS B YCTHOWM WM NUCbMEHHOM GoopMe Mo 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3afaHus) no Bcem temam kypca. Obydatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCs BNageHue Matepumanom, ero CUCTeMHoe
0CBOEHMe, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHUS Mpw
aHanuse Npo6AeMHbIX CUTyaLMnii 1 PeleHnn NPaKTUYEeCKUX 3aaaHui.

7. MepeyeHb OCHOBHOW U AONONMHUTENbHON YYe6HON nuTepaTypbl, HEO6XOAUMON A4Sl OCBOEHUS OUCLIIIINHBI
(momynsi)

7.1 OcHoBHas nuTeparypa:

1.KynmHos A. A. TmaporasonmHammka [SnekTpoHHbIn pecypc] : y4ebHoe nocobue / A. A. KyanHos. - Mockesa: OO0
'HayuHo-usgarenbckuin ueHtp MH®PA-M', 2013. - 336 c. - ISBN 978-5-16-004730-0. - Pexum poctyna:
http://znanium.com/go.php?id=410288.

2. Nony6eea H. B. MaTtemaTnyeckoe MooenMpoBaHue CUCTEM U NPOLIECCOB [DNEeKTPOH- Hblil pe-cypc]: yyebHoe nocobue
ons Bysos / H. B. lony6esa. - Mockea : JlaHb, 2013. - ISBN 978-5-8114-1424-6. - Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4862.

3. Uukypos H. I'. MogennpoBaHmne cucteM 1 NpoLeccoB [SNeKTPoHHbI pecypc] : y4ed- Hoe no-cobue / H. I'. Ynkypos. -
Mockea: VLI PUOP : HAL MH®PA-M, 2013. - 398 c. - (Bbicwee obpaso-BaHue). - ISBN 978-5-369-01167-6. - Pexum
poctyna: http://znanium.com/bookread.php?book=392652.

7.2. [lononHuTenbHas nuTepartypa:
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1.PasHoCTHbIe CxeMbl B 3a4a4ax ra3oBon AMHAMUKW Ha HECTPYKTYPUPOBaHHbIX ceTkax: HayyHoe / Bonkos K.H., JeptoruH
0.H., EmenbsaHos B.H. - M..®PN3MATJINT, 2015. - 416 c.: ISBN 978-5-9221-1609-1 - Pexum goctyna:
http://znanium.com/catalog/product/854323

2.bproxaHoB O. H. OcHoBbI FrMapaBnukm, TENNOTEXHUKMN 1 a3pOoaMHaMUKL [SNeKTPOoHHBbIl pecypc]: yuebHuk / O. H.
BptoxaHoB. - MockBa: MIH®PA-M, 2014. - 254 c. - (CpenHee npogpeccmoHansHoe obpasosaHue). - ISBN
978-5-16-005354-7. - Pexxum goctyna: http://znanium.com/go.php?id=420324..

3. [lnHamuka BA3KOro rasa, TypbyneHTHocTb 1 cTpyun / Macnos A.A., Mupoxos C.I". - HoBocun6.:HI'TY, 2010. - 214 c.:
ISBN 978-5-7782-1434-7 - Pexxum pocTyna: http://znanium.com/catalog/product/556978

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)

Bubnunoteka HYN KDY - http://kpfu.ru/chelny/study/library
HayuHas 6ubnuoteka - www.elibrary.ru

Poccuiickas rocygapcteeHHast bubnuoTeka - Www.rsl.ru

9bC ZNANIUM.COM - http://znanium.com

OBC NapatenbcTBa NaHb - http://e.lanbook.com

ObC KoHcynbTaHT cTyneHTa - www.studentlibrary.ru

9BC YHusepcuTeTckas bubnuoteka online - http://biblioclub.ru

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bupg pa6ot MeTtoauueckue peKkoMeHpaLmMmn

nekuum B xo4e NeKuMOHHbIX 3aHATUIA BECT KOHCMEKTUPOBaHME y4ebHOro

matepuana. Obpawars BHUMaHVE Ha KaTeropum, oOpMyIMPOBKN, packpbiBatowme
COLEepXaHune TeX NN NHbIX IBNEHWIA 1 MPOLECCOB, Hay4YHbIE BbIBOAbI 1
NnpakTU4yeckme PeKoMeHaaUum, NonoXMTENbHbIA OMbIT B OPaTOPCKOM NCKYCCTBE.
XenaTenbHo ocTaBuTb B paboumx KOHCMEKTax Nons, Ha KOTOPbIX fenaTb NOMETKN
13 PEKOMEHJ0BaHHON NUTepaTypbl, AOMONHSAOWME MaTepran NpocyllaHHoM
nekuun, a Takxxe nogyepkmearmlLe 0cobyro BaXHOCTb TEX MU UHBIX
TEOPETUYECKMX NMONOXEHNI. 3aLaBaTb NPEnonaBaTesNio yTOYHSIOWME BOMPOChHI C
LIeNbIO YSICHEHNS TEOPETUYECKIMX MONOXEHNI, PA3PELIEHUS CMIOPHBIX CUTYaLIWIA.

npaktuyeckne | Onsi NOAroTOBKM K 3aHATUSIM pekoMeHayeTcs obpallate BHUMaHWe Ha NpobnemMHble BOnpochl,

3aHATUSA 3aTparvmBaemble NpenonaBaTenem B NeKUUM, U rpynnupoBaTh MHEPOPMALIMIO BOKPYT HIX.
XenatenbHo BblAeNsiTb B UCMONb3yEMON nnTepaType NoCTaHOBKU BOMPOCOB, Ha KOTOPbIE
pa3HbIMM aBTOpPaMmn MOryT BbiTb AaHbl Pa3NnYHbIe OLEHKW. Ha OCHOBaHWMM NMOCTAHOBKM TaKMX
BOMPOCOB crefyeT cobupaTtb apryMeHTbl B MONb3y PasnunyHbiX BAPUAHTOB PeLleHUst MOCTaBNeHHbIX
npobnem.

nabopatopHbie | Mpu BoinoNHeHWUM nabopaTopHbIx PaboT Npenonasatens AOMKEH PYKOBOLCTBOBATLCS

paboTbl CnenylowmmMm NonoXeHNsIMI:
1. Mepen npoeeneHnem nabopatopHbix paboT npenoaaeaTenb B 06s13aTenbHOM nopsiake obsiaaH
03HaKOMWTb CTYAEHTOB C MPaBuUNamMmn NOBELEHMS U TEXHNKM 6€30NacHOCTM B
crneumnanM3mpoBaHHOM Knacce.
2. NNabopaTtopHble 3aHATMS NPOBOASATCS C V2 akafeMUYeCcKoi rpynnbl NS yayqleHns
yCBanBaeMOoCTN 3HAHWUIA.
3. CTyneHTbl ChUKCUPYIOT B XypHanax (y4eHumdeckas Tetpanb 12 nucToB) pesynbrathbl
9KCMNEPUMEHTaNbHbIX UCCNEA0BaHUIA N aHaNM3 pesynbTaToB UCCNEen0BaHNS.
4. Iocne NpoxoxaeHus Bcero nabopaTopHOro NpakTukyma CTyAeHTbl MPEbABNSAIOT ANS
NpoBepKu npenogasartento XypHan. lpenogasarens NPUHMMAET peLleHne 0 Aonycke CTyaeHTa K
9K3aMeHy, Nmbo koraa 06bem paboTbl He BLIMONIHEH, YCTAHABNMBAET rpachuk 0TPaboTKu
nabopatopHbIx paboT (4o Havana ceccun). ['padouk BoiBeWwMBaETCS Ha kadhenpe.
5. MpoBepka pe3ynbLTaTtoB NPOXOXAEHUS NabopaTtopHbIX paboT He AOMXHA NPeBpawaThes B
npriem 3adeTa rno TeopeTm4ecKkon YyacTu Kypca.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

camocTosiTenbHasi | B xone camocTosiTenbHon paboTbl HEOH6X0AMMO U3YYUTb OCHOBHYIO MTEpaTypy,

paboTa 03HAKOMUTLCS C [AOMNONHUTENBHOW NUTEPATYPOI, HOBBIMU NyBNMKaLMSMU B
NepvoLMYeCcKUX N3LaHUSX: XypHanax, rasetax v 7.4. [1pu aToM y4ecTb
pekoMeHpauuy npenogaeatens n TpeboBaHUs y4ebHOW Nporpammsi.
LopabatbiBaTb CBOV KOHCMEKT NEKLUUW, fenasi B HEM COOTBETCTBYOWME 3amnncu 13
nuTepatypbl, PEKOMEHOBAHHOV NpenogaBatenem v npenycMoTPeHHON y4ebHok
nporpammoii. MoAroToBMTb TE3NCHI A4S BEICTYMNEHUI MO BCEM Y4EOHbIM
BOMpOCAaM, BbIHOCMMbIM HA ceMuHap. FoToBSACh K foknagy unm pedpepatusHoMy
coobLweHmnio, obpalaTbcs 3a METOANYECKON NOMOLLBIO K NpenoaaBsaTento.
CocTaBnTb NnaH-KOHCMEKT CBOEro BbICTYMNeHWs. [NpoaymaTb NpuMepsbl C LieNbto
obecrneyeHns TECHOM CBS3U M3y4aeMoi TEOPUN C PeanbHON XMU3HbBIO.
CBOEBpPEMEHHOE 1 KA4ECTBEHHOE BbIMOIHEHNE CaMOCTOSITENbHON PaboThl
6asnpyeTcs Ha cobMoaeHNN HACTOSWMX PEKOMEHAALIMNIA U N3Y4EeHUN
pEeKOMeHO0BaHHOM NnTepaTtypbl.

3ayet Mpw NoaroToBKe K 3a4eTy HEOHXOAMMO ONUPATLCS NMPEX e BCEro Ha nekumm, a Takxe Ha
WCTOYHMKU, KOTOPbIE pa3bupanncb Ha NpakTUHeCcKMX 3aHSTUSIX B TeHeHne cemecTpa. Ha
YepHOBUKe, BblAAHHOM A5 MOArOTOBKU K OTBETY XenatenbHO 3anucartb CBOK paMunnio, YUCno v
rpynny. Takxe He cneayeT 60ATbCS AOMNOMHUTENBHBIX BONPOCoB. OHU CBUOETENbCTBYIOT HE O
CTPEeMIeHUM NMoMellaTb CTYEeHTY oTBeYaTb, Unn "3aBanuTb” ero, a, CKopee BCero, 0 Hanm4nm
Kakmx-nmbo Hefo4eToB B OTBETE, KOTOPbIE HEOBXOAMMO YCTPAHUTL, H4TOObI MONYYNTb
MONOXMTENbHYO, Unv 6onee BbICOKYIO OLIEHKY.

9K3aMeH I'Ip|/| noaroToBke K 3Kk3aMeHy HeobxoauMo onmpartbCs npexXxmne BCcero Ha nekuumn, a Takxe Ha
NCTOYHUKWN, KOTOPbIE pa36|/|pan|/|0b Ha NPakKTU4eCKNX 3aHATUAX B TeHeHNne ceMecTpa. Ha
YyepHOBMKe, BblAaHHOM AN NOArOTOBKU K OTBETY XenaTenbHO 3anvucartb CBOK pamunuio, YACNo u
rpynny. Takxe He cnepyet 605 TbCS AOMONHUTENbHbBIX BOMPOCOB. OHn CBMOETEeNbCTBYIOT HE O
CTpeMiieHnn nomMewaTtb CTyOAeHTy OTBe4aTb, UK "3aBanutb" ero, a, CKopee Bcero, o Hann4mm
Kakux-nnbo Heno4eToB B oTBeTe, KOTOpble HeobxoauMo YCTPaHUTD, 4TOObI nonyynTb
NONOXUTENBbHYIO, NN 6onee BbICOKYO OLIEHKY.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Moayno), BKJauYas nepeyeHb NporpaMMHoOro obecrneyeHnst U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHve gucunnnnHbl "MpuknagHasa rasosas AvHamuka" npegrnonaraeT UCcrnonb30BaHne cnemyrouwero NporpaMmMHoro
obecneyeHuns 1 MHPOPMALIMOHHO-CNPABOYHBIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Google Chrome

Adobe Reader XI

YyebHo-meToamYeckas nutepatypa ons LaHHOW OUCLMMAUHBI IMEETCS B HANNYMU B 3NIEKTPOHHO-BMBNNOTEYHON crncteme
" BubnnoPoccwrka", BocTyn K KoTopoli npefoctaeneH obyyatowmmes. B 96C " bubnuoPoccuka " npenctasneHsl
KONNEKLMW aKkTyanbHOW Hay4YHORM 1 yuebHOM nuTepatypbl MO ryMaHuTapHbIM HaykaMm, Bkiovatowme B cebst nybnvkauum
BEOYLIMX POCCUACKMX N30ATENbCTB 'YMaHUTAPHON NNTepatypbl, U30aHNS HA aHIMNACKOM S3blke BEOYLMX aMepPUKaHCKMX
1 eBPONENCKUX 3[ATENbCTB, a TakXe PefKkue U ManoTMpaxHble N34aHNS POCCUACKMX PErMOHaNbHbIX By30B. 95C
"BubnnoPoccuka" obecneymBaeT WMPOKUIA 3aKOHHbIN OOCTYN K HE0BX0OMMbIM st 06pa3oBaTeNbHOro npouecca
U3LaHUSM C UCMONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCEM TpeboBaHMsAM cheaepanbHbIX
rocynapcTBeHHbIX 0BpasoBaTenbHbIX CTaHAapToB Bbicwero obpasoeaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-meToamyeckas nutepatypa ons AaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
"ZNANIUM.COM", pocTyn k KoTopoi npenoctaeneH obyyatowmmes. SBC "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEeWLWnX POCCUACKMNX Y4EHBIX, PYKOBOAUTENER rocynapCTBEHHbIX OPraHoBs, npenoaasaTenei Beylmx By30B CTpaHbl,
BbICOKOKBaNMULMPOBAHHbIX CMELManMcToB B pasnnyHbix cgpepax busHeca. ®oHA 61bnMoteku cpopMUpPOBaH C y4ETOM
BCEX U3MEHEHUI 0bpa3oBaTenbHbIX CTAaHAAPTOB W BKOYAET y4ebHMKY, yuebHble nocobus, yuebHo-MeToaNYECKME
KOMMNeKCbl, MOHOrpadoun, astTopedeparbl, guccepTauunm, SHUMKIoNeaMmn, CnoBapu U CrpaBoYHNKN,
3aKoHOAaTeNbHO-HOPMAaTUBHbIE AOKYMEHThI, CrieunanbHble Nnepnoanyeckme n3aaHns n N3faHus, Bbinyckaemble
nspnatenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUAM doenepanbHbiX
rocynapcTBeHHbIx obpa3oBaTenbHbix CTaHAAPTOB Bbiclero obpasosaHus (PrOC BO) HOBOro NokoneHus.

YyebHo-MeToAMYECKan nnTepatypa ons JaHHOW AUCUMMNANHBI UIMEETCS B HANMYUN B SNIEKTPOHHO-6MBNMOTEUHOI cucTeme
N3patenbcTBa "JlaHb" , BOCTYN K KOTOPO NpenocTasneH obyyatowmmes. I6C N3patenscTea "MaHb" BkNoYaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nnutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU NEPUOLNYECKUX U3OaHWUI NO €CTECTBEHHbIM, TEXHNYECKMM 1 F'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneurBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 HayYHbIM NEPUOLNYECKM U3AAHUSM MO
MaKCUManbHOMY KONMYECTBY NMPOUIbHBLIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX 1 CMEXHbIX MPaB.
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

OcBoeHve avcumnamHbl "MprknaagHas rasoeas AvHamvka" npeanonaraeT UCMoNb3oBaHUe Cneayowero
martepuanbHO-TEXHUYECKOro o6ecneyeHns:

MynbTuMeguiiHas ayautopus, BMectumocTbio 6onee 60 yenosek. MynbTumMenitHas ayamTopus COCTOMT U3
WHTErpmpoBaHHbIX NHXEHEPHbIX CUCTEM C €ANHON CUCTEMON YnpasieHNs, OCHalleHHasa COBPEMEHHbIMU CpencTBaMm
BOCNPOU3BEAEHNS U BU3yanusaumm nioboli BULEO 1 ayano MHGOpMaLLK, MONYYEHNS N Nepefadn SNeKTPOHHbIX
NOKyMeHTOB. Trvnosas KoMnnekTaums MynbTUMeaunHON ayauTopmumn COCTOUT M3 MybTUMEANAHOMO NPOeKTopa,
aBTOMATU3VMPOBAHHOMO NMPOEKLMOHHOMO 3KpaHa, akyCTMHECKON CUCTEMbI, & TaKXKE NHTEPAKTUBHOM TPUOYHbI
npenoasaTens, BKNoYaLWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEePCOHaNbHbIN KOMMbIOTEp (C
TEXHUYECKMN xapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHpepeHL-MUKPOIOH,
6ecnpoBoAHON MUKPOGOH, Briok ynpasneHust obopynoBaHueM, nHTepdoeiicel noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KOUYEBLIM S/IEMEHTOM ynpaBneHus, 06 beJUHSAIOWNM BCe YCTPOCTBa
B €OMHYI0 CUCTEMY, U CNYXWT NOMHOLEHHbIM paboynm MecToM npenogaeartens. [NpenonasaTtent NMEET BO3MOXHOCTb
NEerko ynpaensTb BCEl CUCTEMOW, He 0TXOAS OT TPMBYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, NPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEepeHUUN 1 Apyrue Buibl ayAUTOPHON Harpy3kn obyyatowmxcs B yL06HOR 1 LOCTYNHOM
INS HUX OOPME C NMPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHbBIX CPELACTB 0Oy4YEHWS!, B TOM YACE C UCMONb30BaHNEM B
npoLecce 0by4yeHns BCEX KOPNopaTMBHbIX pecypcoB. MynbTuMeouiiHas ayantopus Takxe OCHaleHa WPOKONONOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM UMEET COOTBETCTBYIOLWEE NMLIEH3NOHHOE NPOrpamMMHoe
obecneyeHue.

CneumnannsmpoBaHHas naboparopus ocHalleHa 060pynoBaHMEM, HEOOX0AMMbIM N1 NPOBEAEHNS nabopaTtopHbix paborT,
npakTn4ecknx 3aHATU U CaMOCTOSTENBHOM pa60TbI Nno otaenbHbIM AuCUMNANHaM, a TakXxe NpakTuk n
Hay4yHo-uccnenosartenbckol paboTbl obyyatowmxcs. JlabopaTopust paccyMTaHa Ha 0JHOBPEMEHHYO paboTy
obyyalowmxcs akagemMmyeckon rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEPCUTETA, KOHTPONMPYIOWErO BbINONHEHME BUAOB y4ebHoW paboThl 1 cobniogeHne npaeni TeXHUKN 6e3onacHoCcTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN COCTaB 060PYLOBAHNS 1 PACXOAHBIX MATEPUATIOB ONPELENSETCS CNeLngUKon
06pa3oBaTenbHbIX MPOrpPamMm.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNWA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLnUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TEKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuTb B pa3/IndHbIX BUOAX 6e3 noTepn OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCcTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO34aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMI0 U3 PasHbIX MCTOYHIKOB -
HarnpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUNPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHn3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa305aTeanb|x TEXHONOrin ang opraHusaumm oopM TEKYLLEro U NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXUTENIbHOCTU COoa4n 3a4éTa UM aK3ameHa, nposoaonMoro B NMUCbMEHHOMN dpopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yeMm Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromeroc;l npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHmsmMu ®FOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 13.03.03
"OHepreTnyeckoe MaWnHOCTPOEeHNe" 1 NPocOMAI0 NOAroToBKM [lBrraTeny BHyTPEHHEro cropaHums .
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