banakoBckuii MHKEHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
rOCy/IapCTBEHHOI'0 aBTOHOMHOT'O 00Pa30BaTEILHOTO YUPEKACHUSI BBICIIIETO 00pa30BaHus
«HanuoHanpHbIN UCCIEN0BATENbCKUM sAEpHbIA YHUBEPCUTET « MU DI »

DaKyJIbTET aTOMHOW YHEPTETUKHU U TEXHOJIOTUHI
Kadenpa «®duznka v ecTeCTBEHHOHAYYHBIC TUCITUTITUNHBD)

PABOYAS ITPOT'PAMMA
no nucuuruuHe «/nddepenimanbabie 1 HHTETpaibHbIC YPaBHEHUS

CnenuajbHOCTh
«14.05.02 AtomMHBIE CTaHIMN: IPOEKTUPOBAHUE, IKCILTYaTAlNs U UHKUHAPUHT

OcHoBHas HpO(l)eCCI/IOHaJILHaSI 06p330BaTeﬂbHaﬂ nmporpamMmma
«CHcTeMbl KOHTPOJIS U YIIPABJIICHUSA aTOMHBIX CTaHIUI

KBanuduxkauus BbINTYCKHUKA
Nnxenep-pusnk

®opma 00ydeHust
Ounas

bamakoBo



Heab ocBOeHUs TUCHMILINHBI

Lenb mpenogaBaHus TUCHUIUIMHBL: IPUOOPETEHNE CTYACHTaMU HEOOXOAMMON MaTeMaTH4ecKoi
KYJbTYPbI M 3HAaHUM JIJIs1 UICIIOJI30BAHUS UX 110 CBOEH CIEHHUATBLHOCTH.

3anauyn W3y4eHusl JUCIUILIMHBI: B Pe3yJbTaTe U3YUYeHHs Kypca CTYIEHT JIOJDKEH YMETh peliaTh
HAa0Op CTaHJAPTHBHIX 33]a4, OPUEHTHUPOBATHCS B MATEMATUYECKOHW JIUTEpAType, OTHOCSIIEHCS K €ro
CHEIHaIbHOCTH, OLIEHUBATh UH(OPMAIIHIO, TUIAHUPOBATh U OCYIIECTBIISATH CBOIO JESATENILHOCTD C yue-
TOM pe3yJIbTaTOB 3TOT'0 aHAJIN3A.

JlucuumanHa u3ydaeTcs B COOTBETCTBUH C MPOQecCHOHABHBIM cTaHAapToM: «24.078. Crnenua-
JUCT-UCCIIEIOBATENb B 00JaCTH SAEPHO-DHEPTETHYECKUX TEXHOIOTHIT.

Mecto aucunmimmnsbl B ctpykrype OOII BO

PaGouas mporpamma ocBoeHusi yueOHOUM AucuuIuiuHbl «/luddepeHnuanbubie 1 HHTErpaIbHbIE
YpaBHEHHs» COCTaBJIEHA B COOTBETCTBUU C TpeOoBaHusMu OOpa30BaTENbHOTO CTaHAAPTa BBICIIETO
o0pa3oBaHMs, CaMOCTOSATENBHO ycTaHaBnuBaemoro HUSY MUDU.

Jlucumiuinae TpeaIecTByeT odnieMareMaTuieckas oJIroToBKa B 00beMe cpeHel oomeobpa-
30BaTeJIbHON LIKOJIbI MM KOJIJIEKA.

VYcBoeHre NaHHOM MUCHMIUIMHBI KaK MPEIIIECTBYIONICH HEOOXOAUMO MPH M3YUYECHHUH CIEHYIO0-
IIMX AUCUUIUINH: YPaBHEHUS MaTeMaTUYeCKOW (PU3MKHU, KBAHTOBAsi MEXaHUKA U JAPYTUe pa3aensl Gpu-
3UKH.

OO60011eHHbIE TPYAOBbIE (PYHKIIMH, KOTOPbIE CMOXET IMOJHOCTHIO WU YAaCTHYHO IMPOJEMOH-
CTPUPOBAThH CTYJIEHT P OCBOEHUU JIaHHOM TUCUUIUINHBIL:

— B COOTBETCTBUU ¢ MpodeccruoHaibHbiM cTangapTom «24.078. Crneunanuct-uccienoBaTelb B
00JIaCTH SIIEPHO-PHEPreTHYECKUX TexHonorui»: B/02.7. O6oOmeHue pe3yabTaToB, MPOBOAMMBIX
HAyYHO-HCCIIEIOBATEIbCKUX M OMBITHO-KOHCTPYKTOPCKHUX PadOT C IIEJIbI0 BBIPAOOTKH MPEIIOKEHHIMA
10 pa3pabOTKe HOBBIX M YCOBEPIIEHCTBOBAHUIO JEHCTBYIOUINX I€PHO-IHEPIE€TUUECKUX TEXHOJIOTHI.

KoMnerenuuu Oﬁy‘lalOIIIel"OCﬂ, (bopanyeMbIe B pe3yJjbTaTe OCBOCHHUSA TUCIHUIIJINHBI
B Mpoueccc OCBOCHUA HaHHOﬁ AUCHUIIIIMHBL Yy CTYACHTA CI)OpMI/Ipy}OTCSI CJICAYIOUC KOMIICTCH-

1075058
obmienpodeccruoHanbHbIE
Kox xom- HanmenoBanme
NHaukaTopsl TOCTHKEHHSI KOMITETSHITUN

METCHIIUN KOMIICTCHITUU

OIIK-1 Crocoben uc- | 3-OIIK-1 3naTh: 6a30BbIE 3aKOHBI €CTECTBEHHOHAYYHBIX JMCIIH-
MOJIb30BaTh 0a30- | TUIMH, OCHOBHBIC MaTEeMaTHUYECKHE 3aKOHBI, OCHOBHBIC (u3HYe-
BbI€ 3HAHUS €CTe- | CKUE SIBICHUS, MPOIECCH, 3aKOHBI U TPAHUIIBI UX MPUMEHUMOCTH;
CTBEHHOHAYYHBIX | CYITHOCTh OCHOBHBIX XHMHYECKHX 3aKOHOB U SIBICHUMN; METOJIbI
JUACIUILINH B | MAaTEMaTHYECKOTO MOJICIIUPOBAHMS, TCOPETHUECKOTO M IKCICPH-
npodeccuoHanb- | MEHTAJILHOTO MCCIEA0BaHUS
HOMl  ;estenbHO- | Y-OIIK-1 YMerh: BBISBISATH €CTECTBEHHOHAYUYHYIO CYIIHOCTH
CTH, TPUMEHSATH | IPOoOJieM, BOZHHUKAIOMIMX B X0J€ MpodeccHOHANbHON aesTeNbHO-
METOJIbI MaTeMa- | CTH, NMPHUBJICKATh ISl WX PEIICHHUS COOTBETCTBYIOIIMHA (hH3UKO-
TUYECKOTO aHAIH- | MAaTEMATHYECKUI anmapar
3a u wmogenupo- | B-OIIK-1 Brnagers: MmaTremMaTuyeckuM anmaparoMm Ui pa3padoTKH
BaHUs, TEOPETU- | MOJIETIe TMPOIIECCOB W SIBJICHHM, PEIICHUS MPAKTHUECKUX 3a1ad
YECKOT0 W JKCIe- | MPo(eCcCHOHATBHON JeATSIbHOCTH, HABBIKAMHU HCIIOJb30BaHHMS
PUMEHTAILHOTO OCHOBHBIX 00IIE(PU3NIECKUX 3aKOHOB U MPUHITUTIOB
HCCIIEIOBAHUS

YHHUBEPCATbHbBIE

VKE-1 Crocobexn uc- | 3-VYKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX IUCITH-
MOJIb30BaTh 3HA- | TUTMH, METO/bl MaTEMaTHYECKOTO aHaIN3a U MOJEITUPOBAHUS, TEO-
HUS  €CTECTBEH- | PETHYECKOTO M IKCIIEPUMEHTAITLHOTO HCCIICTOBAHUS




HOHAYYHBIX JIUC-
IUIUTAH, TpUMe-
HATb METOJbl Ma-
TEMaTH4YECKOI0

aHanu3a U MoJje-
JUPOBAHUS, TEO-
peTH4Yeckoro  Hu
AKCIIEPUMEHTAIb-
HOI'O HCCIel0Ba-
HUS B IIOCTaBJICH-

V-VYKE-1 ymerh: ucnonab30BaTb MaTeMaTUYECKUE METONIbl B TEX-
HHNYCCKUX HpI/IJIO)KeHI/ISIX, paCC‘-II/ITbIBaTB OCHOBHBIC YHCJIOBBIC Xa-
PAaKTEPUCTUKU CIIyYalHBIX BEJIWYWH, pPEIIaTh OCHOBHBIC 3a7a4yu
MaTeMaTquCKOﬁ CTaTUCTHUKHU, pemaTL TUIIOBBIC pacquHHe 3a1a-
qHu

B-VYKE-1 Binagers: MeTogaMM MaTeMaTHYSCKOrO aHajln3a U Moje-
JIMPOBAHMS; METOJIAMH PEIICHUS 3a7a4 aHaJIu3a U pacuera Xapak-
TEPUCTHK (PU3NYECKUX CHCTEM, OCHOBHBIMH IIpUeMaMu 00paboTKH
AKCTIICPUMEHTAIbHBIX JAHHBIX, METOJIaMU PaOOThI C MIPUKJIATHBIMHU
NPOrpaMMHBIMHU IIPOAYKTaMU

HBIX 3aJadax

npodecCuOHATIbHBIE

3amaun npodeccuo-
HaJIbHOW JI€SITENBHO-

ctu (3I1]])

O0BEKT Ui 00-
JIACTh 3HAHUS

Kox u Haumeno-
BaHUE KOMIIETEH-
185051

WNHpaukaTopbl 1OCTUXKEHUST KOMITE-
TEHIIUN

Maremaruueckoe Mo-
JIETMPOBAaHKUE TpoIleC-
COB M OOBEKTOB Ha
Oaze CTaHIapTHBIX
IIaK€TOB aBTOMATU3U-
POBAHHOTO MPOEKTHU-
poBaHusg

n HCCJICIOBAHUM;
IIOoATrOTOBKA JAaHHBIX
IUIS COCTaBJIEHUA 00-

Snepuele, xu-
MUYECKHE Hu
TEIUIOBBIE  TIPO-
1IeCChl, MpOTE-
KaroIue B
SIICPHBIX  DHEP-
TeTHYSCKUX

yCTaHOBKAxX U Ha
aTOMHBIX CTaH-
LUSX.

I[IK-2 Cnocoben
MPOBOJUTh Mate-
MaTH4YECKOE MO-
JCIIMPOBAHKE IS
aHajan3a BCEH CO-
BOKYITHOCTH TIPO-
IIECCOB B SIIEPHO-
JHEPreTUIECKOM

A TEIIOMEXaHU-
4ecKOM 000pyao-

3-IIK-2 3HaTh METOABI MaTeMAaTH-
YECKOIro aHaju3a JJIsi MOJCIIHUPO-
BaHMUSI TIPOLIECCOB B  sIJIEPHO-
SHEPreTHYECKOM M TEIUIOMEXaHHU-
yeckoM obopynoBanuu ADC
V-IIK-2 ymeTp npoBOAUTH MaTe-
MaTHUYECKOE MOJEIIMPOBAHUE IIPO-
IIECCOB B SJACPHO-IHEPTETUUYECKOM
U TEIUIOMEXaHUIECKOM 000py/I0-
Banuu ADC

30pOB, OTYETOB W Banuu ADC B-IIK-2 Bmagets craHgapTHBIMU
Hay4YHbIX  IyOJuKa- IaKkeTaMyd  aBTOMAaTU3HPOBAHHOIO
005078 IIPOEKTUPOBAHMS U MCCIIETOBAHNUN
3agauyu BOCIIUTAHUS, peajii3yeMble B PAMKAX OCBOCHHUS IMCLHHUIIJIHHBI
HanpasJe- Co3nanme yciao- | Mcnosb30Banue BOCIUTATEILHOIO | BoBiedenue B pazHo-
HHe/1eH BHIi, o0ecreyn- | MOTEHIHAJIA YUYeOHbIX JMCHMIIMH | IUIAHOBYIO BHey4eo-
BAIOIIKX HYIO 1eATEJbHOCTD
IIpodeccuo- | - popmupoBanue | Mcnosnb3oBaHue BOCIUTATEIBLHOTO 1.Opranuzanus Hay4-
HAJIbHOE B KYJIBTYpBI UCCIIE- | MOTEHIMAaa JUCIUILIMH Ipodeccu- | HO-MPAKTHYECKUX KOH-
TPY/AOBOE JIOBAaTEJIbCKOM U | OHAJILHOTO MOJYJs 171l GopMupoBa- | (pepeHIuii u BcTpeu ¢
BOCIIUTAHWE | NHXCHEPHOW J€s- | HUS MH)XCHEPHOTO MBIIIJICHNS U UH- | BEAYILIUMU CIEUAIN-

tenbHOCTH (B16)

JKEHEPHOU KyJIbTYpBI 32 CUET IIPAK-
THYECKUX CTYJEHUYECKUX HCCIe10Ba-
HUW COBPEMEHHBIX ITPOU3BOCTBEH-
HBIX CUCTEM; IIPOEKTHOM JIeATeNbHO-
CTH CTY/IEHTOB 1O pa3paboTKe U OI-
TUMH3AIHUN TEXHOJIOTMUECKUX CH-
CTEM, CBSI3aHHOM C PEIIEHUEM pe-
AJIbHBIX MPOU3BOJICTBEHHBIX 3a/1a4;

MIPOXOXK/ICHHS Yepe3 PasHOOOpa3HbIe

UTPOBbIE, TBOPUECKHUE, (pecTUBAIIb-
Hble (popMmBbl, Tpedyrolue aHaInu3a
CJIO’KHOTO 00BEKTa, TOCTAHOBKU OT-
HOCHUTEJIBHO HETO IpeoOpa3oBaTelb-
HBIX 3a/1a4 /U1 UX ONITUMAJILHOTO
peueHus.

CTaMU IPEANPUATHN
ropojia 1 BeTepaHamMmu
aTOMHOM OTpPACIIH.

2. Opranu3auus 1 npo-
BEJICHUE MPEAMETHBIX
OJIMMIINAJ U y4acTHE B
KOHKYpcax npogeccro-
HaJIbHOI'O0 MacTEPCTBA.
3.Y4actue B exeron-
HBIX aKLUsAX CTy/E€HYE-
CKUX CTPOUTEIBHBIX
OTpSA0B




CTpyKTypa u coepkaHue y4eOHOM AUCHUNIMHBI
JucnunnuHa npenogaercs cryneHtam B 4-oM cemectpe. O0mmias Tpy10eMKOCTh AUCHUIUIHHBI

COCTAaBJISICT 3 3aueTHEIC eauHuUIbL, 108 ak. yacos.

KaJsienagapHslii mian

Ne Buabl yueOHoi#l 1eATeIbHOCTH
P (B yacax)
Ne @ °
a T = = ATtrecra- | Makcu-
3 e HaumenoBaHue pa3jaeia = E_ = U pa3- (MaJdbHbIA
| (TeMbl) THCHMILIHHBI g § e q:: 8 nesaa 0aJs 3a
] = ]
e o A l% 2 > O | (dpopma) | pasgen
b © s
& =7
a = =
1 | 1-2 | Cucrembr  guddepennmanpabix | 54 | 16 16/12 | 22 | KP1 40
YpaBHEHUN Kn
OrnepanmoHHOE UCUHUCIICHUE
2 | 3-4 | VHTerpaibHbIe ypaBHEHUS 54 | 16 16/12 | 22 | KP2 20
BonsTeppa
WNHuTterpanbHble ypaBHEHUS
®penronpma
Bujx npomexyTo4HOI aTTecTallMu 108 | 32 | - | 32/24 | 44 | Jx3ameHn 40

* - COKpalIeHHOEe HaUMEHOBaHUE (POPMBI KOHTPOJIS

** - cymMMa MakcUMalbHBIX 0ayuioB AomkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3a4eT U (WJIH)

JK3aMeH
CoxkpaiieHHOe HauMeHOBaHHe (POPM TEKYIIero KOHTPOJISl U aTTEeCTAI[H Pa3/IeNIOB:
Obo3HaveHune ITostHOE HAMMEHOBaAHME

KP KoHTtposbHas pabota

K Komnoksnym

C) DK3aMeH

CoaeprkaHue JIEKIHOHHOI0 Kypca

Yueono-
TeMbl JeKIHH. Bcero
MeTOoAnYecKoe
Bonpocsl, oTpadaTsiBaeMble HA JIEKIIUA JacoB
odecreueHue
1 3
Pazgea 1. Cucremnl quddepeHnuaabHbIX ypaBHeHnid. OnepannoH-
HOE HCUYHCJIEHHE
Hopmanbhaas cucrtema nuHeWHbIX HeonHOpoAHBIX JY 1-ro mopsaxa. 1,35

Onpenenenve auHEeHON cucteMbl Y ¢ MOCTOSHHBIMU KO3 PUIIEHTaMH.
Marpuunas gopma 3anucu cuctemsl J[Y. dyHnameHnrtanbHas cucremMa u
Marpuiia pemennit. Onpenenutens Bponckoro. Teopema (CtpykTypa 00-
IIero peleHus JuHeHon oaHopoaHou cucremsl V). Teopema (Ctpyk-
Typa o0IIero pemeHus JUHeHHoNH HeoqHOpoaHOH cuctemsl /1Y), Teopema
(O nanoxennn pemenuii). Onpenenenue cuctemsl JIOIAY 1-ro mopsiaka ¢
MOCTOSIHHBIMU KO3 (uIeHTaMH. XapaKTepUCTUYECKOe YpaBHEHHE CH-
crembl JIOIY 1-ro nopsiaka. Pemenne cucremsl JIOAY 1-ro mopsiaka.
Pemenne cucremsr JIHAY meronom Jlarpanika. HactHoe pemieHue cucre-
Mbl JIH/IY ¢ npaBsiMM 4acTIMH CIENUAIBHOTO BUJIA.

ITpeoOpaszosanue Jlamnaca. CBoiictBa nmpeodpazoBanus Jlamnaca. Tabnuma
OpPUTHHAJIOB U U300pakeHuil. OThICKAaHUE OPUTHMHAIOB MO U300PaKEHUIO.
Caeptka ¢ynkuuii. Teopema (O6 yMHOKEHHH H300paXKeHUN WM O CBEPT-
ke). @opmyna Jlroamens. OnepalMOHHBIA METOJ PEUICHUS JHWHEHHBIX




mudpepeHIMaTbHBIX YPaBHEHUN U UX CHCTEM.

Pasnen 2. HMuTerpajabHbie ypaBHeHusi BoubTeppa. HHTerpajbHble
ypaBHeHusi ®pearojabma.

OcCHOBHBbIE MOHATHUS UHTETPAJIbHBIX ypaBHEHUHN. CBsA3b MEXKIY JTMHEUHBIMU
muddepeHIMaTbHBIMU  YPAaBHEHUSIMU U UHTETPAIbHBIMH  YPaBHEHUSIMU
Bosnbreppa. Pe3osibBeHTa MHTErpanbHOro ypaBHeHusi Bosbreppa. Pemie-
HUE€ MHTErPAJIbHOIO YPABHEHMS C IIOMOIIBIO PE30JIbBEHTHL. MeToa mocie-
JOBaTeNbHBIX NMpUOMIKeHnd. IHTerpaibHbie ypaBHeHus: BonbTeppa Trma
CBEPTKH, UX pElIeHHEe ¢ OMOIIbIo nmpeobpa3zoBanus Jlamnaca. Onpenene-
HUE UHTETpO-Tu(PepeHIINaTbHBIX YPABHEHUH U UX PEIICHHE C TOMOIIBIO
npeoOpa3zoBanus Jlammaca. MHTerpanbHble ypaBHeHHst BombTeppa 1-ro
poJla, CBEJEHNE X K MHTErpajlbHbIM ypaBHEHUAM BoibTeppa 2-ro poja.
DiisiepoBBl HHTETpaibl. YpaBHeHHEe AOens, ero penieHue. MHTErpaibpHbIC
ypaBHeHUs BonbTeppa 1-ro posa Tuna cBEpTKH, €ro pelUIeHHE C IIOMOILBIO
npeoOpa3zoBanus Jlamnaca.

VYpasuenuss ®@penronsma 2-ro poaa OcHoBHBIE TOHATHS. MeToa omnpene-
nuteneit ®penronsma. UtepupoBanusie spa. [loctpoenue pe3onbBEHTHI €
IIOMOUIbI0 UTEPUPOBAHHBIX sifep. MHTerpaibHble YpaBHEHMsI C BBIPOXK-
JNEHHBIM AJIpOM. XapaKTEepUCTUYECKHE 4Yuciaa U COOCTBEHHBbIE (DYHKIIHU.
Pemrenrne 0gHOPOOHBIX MHTETPANbHBIX YPABHEHUN C BBIPOKIACHHBIM S
pom. HeonHopoausie cummeTpruuHble ypaBHeHus ®pearonbma. AnbrepHa-
tuBa @penronbma. Iloctpoenue dynkiuu ['punHa ans OOBIKHOBEHHBIX
mid. ypaBHenuid. Ilpumenenne ¢yHkumii ['puHa a7s pemieHus: KpaeBbIX
3azay.

16

2,4

IlepeyeHb MPAKTHYECKUX 3AHATHI

Tema NMPAKTUYIECCKOI'o 3aHATHSA. BOl'lpOCLI, OTpaﬁaTI)IBa-
€MbI€ HA IIPAKTUYCCKOM 3aHATHHU

Bcero
JacoB

YyeoHo-
MeToauYecKoe
odecmeueHne

1

3

Pa3znea 1. Cucremsl qu¢gepeHnnaabHbIX ypaBHeHuil. Onepanuon-
HOE UCYHUCJIeHHE

HaxoxzaeHne KopHel XapakTEepUCTUYECKUX ypaBHeHu# cucremsl JIOLY
1-ro mopsiaka ¢ MOCTOSIHHBIMU KO3(Q@uiMeHTaMu. PemieHune cuctembl
JIOAY 1-ro nopsnaka npyu pa3In4HbIX 3HAYEHUSX KOPHEW XapaKTepUCTH-
yeckux ypaBHeHMU. Pemenne cucrembr JIHAY wmertomom Jlarpamxka.
Haxoxnenune yactHoro pewenus cucrems! JIHIAY ¢ npaBbeiMu yacTsamMu
CIEIMaIbHOTO BUJA.

OTbICKaHNE OPUTHHAIOB 110 U300paXXeHUI0 U 00paTHO. OnepauoHHbINH
METO/I PEeLIEHUS JINHENHBIX AU PepeHInanbHbIX YpaBHEHUH U UX CHU-
CTEM.

16

1,3,5

Pasnen 2. UuTerpanbubie ypaBHeHusi Boubreppa. UHTerpanbHbie
ypaBHenus ®@pearojabma.

Pemrenne MHTErpasbHOrO ypaBHEHHUS C MOMOIIBIO PE30JbBEHTHI. MeTon
nocseoBaTeNbHbIX MpuOnmxeHuid. HTerpanbHple ypaBHeHUs: Bonbrep-
pa THUMa CBEPTKU, UX pEIIEHHE C MOMOIIbI0 Mpeodpa3oBanus Jlammaca.
Onpenenenue uHTErpo-auddepeHnnanbHbIX YpaBHEHUH U UX peleHue ¢
nomoluipio npeodpazoBanus Jlammaca. MuTerpanbhbie ypaBHeHUs Boiib-
Teppa 1-ro poja TMna CBEPTKH, €ro pelieHue ¢ MOMOIIbI0 Mpeodpa3zoBa-
Hus Jlamnaca.

Meron onpenenurenei @pearonsma. Mrepuposannsie sapa. [loctpoenue
PE30JIBBEHTHI C TOMOIIBIO HTEPUPOBAHHBIX siaep. MHTerpansHble ypaBHe-

16

2,4




HUS C BBIPOXKICHHBIM SAPOM. XapaKTEpPUCTUYECKUE YUCIa U COOCTBEH-
Hble (YHKIUU. Pelenne oIHOPOAHBIX MHTETPATBHBIX YPaBHEHHUH C BBI-
poxaeHHbIM sapoM. [loctpoenne dynkuuu ['puHa 118 OOBIKHOBEHHBIX

mud. ypaBHenuil. Ilpumenenne ¢ynxumii I'puHa 11 perieHus: KpaeBbix
3a/1a4.

Ilepeuennb J1adopaTOPHBIX padoT
He npenycMoTpeHsl y4eOHBIM IIJIAHOM

33[[31-[1/15[ JJI1 CAMOCTOATEIbHOI paﬁoTLI CTYACHTOB

Y4ebdHo-
Bonpocs! /151 cCaMOCTOATEIbHOI0 U3yYeHus (3aa- Bcero
MeToAnYecKoe
HHUS) 4acoB
ol0ecreyeHune
1 2 3

[TpubGim>xeHHBIE METOMIBI PelIeHUus cucTeM IudQepeHnanbHbIX ypaB-| 22 1,35
HEHHIA.
3anaun, NpUBOIAIINE K cucTeMaM Au(depeHIInaIbHbIX YPaBHEHHIA.
[TpuOam>KkeHHbIE METO/IbI PELIEHHS] MHTETPAJIbHBIX YPABHEHU. 22 2,4

PacuerHo-rpajduueckas padora - He IpeyCMOTPEHA YU€OHBIM IIJIAHOM
KypcoBas pa6ora - He nmpegycMOTpeHa YICOHBIM IITAHOM

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

[Tpu uzydenuun nucuuruinnbl «/{uddepennuanbubie 1 UHTErpaibHbIe YPAaBHEHUSD UCIOIB3YIOT-
csl cieayrolme o0pa3oBaTeabHbIe TEXHOIOIHHU:

- IeKUuu B hopMare MyJIbTUMENNA;
- rJI0ccapuil B 2JIEKTPOHHOM BapHUaHTE;
- METOJMYECKUE YKa3aHUs B AJIEKTPOHHOM BapHaHTE 110 PA3IMUYHBIM pa3jeiaM MaTeMaTHKH.

DoH/I OLICHOYHBIX CPEACTB
@OHJ1 OLIEHOYHBIX CPEJICTB MO JUCIUIUINHE 00ECIIeYNBAET IPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3yabTaToB 00y4YeHHUs (KOMIETEHIIMHA U UX MHAMKATOPOB) MOCPEACTBOM MEPOINPHUITUI TEKYIIETo, py-
0EXKHOI0 U MMPOMEIKYTOUYHOT'O KOHTPOJIA IO AUCHUITIINHE.

CBs3b Mex 1y (OpMUPYEMBIMU KOMIETEHIIUSIMHA U (JOpMaMH KOHTPOJIISL UX OCBOSHHS MPECTaB-
JIeHa B CJICAYIONIEH Ta0IuIe:

Neo | HammeHoBaHME KOHTPO- Kon n HauMeHoBaHMEe HHIUKATOpA J10- HaumenoBanue
1/ JTUPYEMBIX pa3/IiesioB CTHKEHUSI KOMITETCHIINH OIICHOYHOTO CPEJICTBA
1| (Tempr)
Bxo0/1HOI KOHTPOJIb
1 | BxoaHO# KOHTPOJIb Bomnpocsl BXOgHOT0O
KOHTPOJISI
ATtTectanus pa3ienoB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH

1 | Paznen 1 3-OI1K-1, Y-OIIK-1, B-OIIK-1 B-16 KontponpHas pabdora

Tembr: 3-YKE-1, V-YKE-1, B-YKE-1 1

1. Cucremsl muddepen- | 3-11K-2, V-TIK-2, B-IIK-2 Komnoksrnym

LUAJbHBIX YpaBHEHUI
2. OnepallMOHHOE HC-
YHCIIEHHUE




2 | Paznmen 2 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 KoHTtponbHas pabota
Tewmsl: 3-YKE-1, V-YKE-1, B-YKE-1 2

3. Unrterpanbnbie ypas- | 3-I1K-2, V-TIK-2, B-I1K-2 B-16
HeHust Bonbereppa

4. uTerpaiabHble ypaB-
HeHusa Opearonbma

[IpomexyTouHas aTTecTanus
1 | Dx3amen 3-OlIK-1, YV-OIIK-1, B-OIIK-1 Bomnpocsl k 3x3amMeny
3-YKE-1, Y-YKE-1, B-YKE-1

3-11K-2, V-T1K-2, B-I1IK-2 B-16

O1eHOoYHOE CPEeNICTBO JUIS BXOJHOTO KOHTPOJISI MPEICTABIISAIOT cO00M BOIMPOCH], KOTOpPhIE 3a/1a-
IOTCS CTyJICHTaM B yCTHOU (hopme.

Bonpocbl BXOAHOT0 KOHTPOJIS
. Onpenenenne NpoU3BOTHON, €€ TEOMETPHUECKUI U (PU3NIECKUNA CMBICIL.
. Onpezenennie HEONPEAEIIEHHOIO HHTErpaia.
. Onpenenenue onpeesieHHOro MHTerpaia.
. @OopMyIIbl HHTETPUPOBAHHUS 110 YACTSIM HEONPEIEICHHOTO U ONPEACICHHOIO HHTETPAJIOB.
. UHTErpupoBanue METO0M 3aMEHBI.
. ®opmyna Herorona-JleitbHuna.
. TaOmuIpl TPOU3BOJHBIX M UHTErPAJIOB OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHM.
. Creniennsie psanabl. Psapl Telnopa u MakiopeHa.
. Ilonsitne muddepennmana GyHKINH OTHON IEPEMEHHO.
10. Onpenenenue GyHKIUH 2-X IEPEMEHHBIX.
11. Honueni quddepenunan GpyHKIUN 2-X IEPEeMEHHBIX.

O 0 1N DN K W~

B kauecTBE OLEHOYHBIX CPEACTB aTTECTALMU PA3AEIOB, TEKYILErO0 KOHTPOJIA yCIIEBAEMOCTH HC-
MOJIB3YIOTCS KOHTPOJIbHBIE Pa0O0ThI, KOJJIOKBHYMBI, JOMAIlIHUE 33 JaHHsL.

KonTponbHast pabota - cpeicTBO IPOBEPKU YMEHHUM MPUMEHSATH MOJIyY€HHbIE 3HAHUS JJIs pelie-
HUS 33/1a4 ONpEeAETICHHOro TUMa 1o TeMe WM paszaeny. IIpoBoaurcs B xone yuyeOHBIX (ayIUTOPHBIX)
3aHATUH, IPOBOJUMBIX 10 PACIIHCAHHUIO.

I[IpumepHbIii BApUAHT KOHTPOJILHOM padoTsl 1 (KP1)
1. Haiitu o61ee pemeHue CucTeMbl TMHEHHBIX OJHOPOAHBIX AU (epeHIHATbHBIX YpaBHEHHIH:

{3/1 = 6y, — 4y,
y'2 =4y — 2y,
2. HaiiTu of1iee pelnieHue cUCTeMbl TMHEHHBIX HEOAHOPOHBIX AU pepeHInaNIbHbIX YPaBHEHUM!

{y’l =—y;— Yy +x
Yo==-3y1+y,

IIpumepHBbIii BApHAHT KOHTPOJIbHOH padoTsl 2 (KP2)
1. HaiitTn xapakTepuCTHUECKHME 4YHMCIa W COOCTBEHHbIE (DYHKIMM HWHTETPAIBbHOTO YpaBHEHUS

V3
2
P(x) = Af n(xz sint + t? cos x)¢p(t)dt
2
2. IlpumeHss npeobpa3osanue Jlanuaca, peluTh HHTErPAIbHOE YPaBHEHHE

X
P(x) = x2* +J 2% tp(t)dt
0
3. JlaHo uHTerpanbHoe ypasHeHue Opearonsma



Pp(x)=2— %f:sinz tp(t)dt

TpeOyetcs: 3.1. mpoBepUTH YCIOBHE METO/Ia TIOCIEI0BATEIbHBIX MPUOIMIKEHUH,
3.2. pemuTh METOAOM IOCIIEI0BATEIbHBIX MPUOIMHKCHHI.

Bonpocsl kosutokBruyma (Kor)

Onpenenenue cuctemsl Y. O6muii Bug cucremsr 1Y 1-ro mopsiaka.
Onpenenenne HopMalibHOM cucteMbl Y. Pemenne cucrtems Y.
HavansHeie ycnosus, 3agaya Komm cucremst Y.
Teopema (Komm cymniecTBOBaHMS M €TMHCTBEHHOCTH perieHus 3anauu Komm cucremst V).
OO1ee u yacTHOE pereHus cucteMsr Y.
Merton cBenenus cucteMbl Y k ognomy 1Y Beiciiero nopsjaka
Onpenenenue nuHeHoON cucrema Y.
HopMmanbhas cucrema JIMHEHHBIX HeOqHOPOAHBIX Y 1-ro mopsiaka.
Omnpenenenune muHeitHOH cuctemsl /1Y ¢ mocTossHHBIMU KO3 puimeHTamu.

10. Marpuunas ¢popma 3anucu cuctems! Y.

11. JluneitHo He3aBHCHUMBIE perieHus. PyHIaMeHTalbHasl CUCTEMA PELLEHUH.

12. ®dynpamenTanbHas MaTpuia pemenuid. Onpenenurens BpoHckoro.

13. Teopema (CtpykTypa 00IIEr0o perIeHus JINHEHHON OqHOpOAHOM cucTeMsl 1Y).

14. Teopema (CtpykTypa oOLIero perieHus TMHEHHON HeoJHOPOAHOI cucTeMbl [1Y).

15. Teopema (O HaNOXKEHUU PEIICHUI).

16. Ompenenenue cucremsl JIOAY 1-ro nopsiika ¢ mOCTOSHHBIMH KO3 QULIIEHTaAMHU.

17. Xapakrepuctuueckoe ypaBHeHue cuctemsl JIOJY 1-ro nopsaxa u3 3-X ypaBHEHuUi ¢ 3-ms
HEU3BECTHBIMU (BBIBOJ).

18. Pemenue cucremsl JIOJY 1-ro mopsinka u3 3-X ypaBHEHHIA ¢ 3-Ms HEM3BECTHBIMH, KOT/Ia
KOPHH XapaKTepUCTHUECKOTO ypaBHEHUS:

- JICHCTBUTENBHBIE U HE PABHBI IPYT JIPYTY,

- KOMIIJIEKCHO-CONPSKEHHBIE,

- KpaTHBbIE.

19. Pemenue cucremsl JIHIAY meronom Jlarpanxa.

20. YactHoe pemenue cuctemsl JIHJY ¢ mpaBeIMu yacTsSMH CIIEUAIBHOTO BUIA.

21. TlonsTue opuruHama.

22. OrmeHKa HHTETpaia, OMPeIeIIIONero n30opaxenne GyHKINN.

23. Omnpenenenue n300paxxeHus PyHKIUH.

24. Ompenenenne u n3o0paxxenne GpyHkunu Xepucainaa wim f (x)=1 (BBIBOX).

CoNo~LNE

25. UN3zobpaxenue ¢pynkmuu f (x)=sin t (BeiBog) 1 f (X)=cost.
26. Teopema (ITomo6us). JJok-Bo.
27. N3obpaxenne pyakuu f (X)=sin at (BbIBOM).

28. U3ob6paxenue Gynkmuu f (x)=cos ar .

29. Teopema (JIuneliHoCcTh U300paxkeHus). J1ok-Bo.
30. Teopema (Cmemienus). Jok-Bo.

31. WMzoOpaxenue ¢pyHkmun f (x):e_wt (BBIBO).
32. WMzoOpaxenue ¢pyHkmuu f (x)=shat (BbIBOX).
33. Uzobpaxenue pynkmuu f (x)=chat .

34. Uzobpaxenue pynkiuu f (x):e_atsin at (BbIBOJX).
35. H3zobpaxenue pynkuuu f (x)= e “'cos at (BBIBON).

36. UsoGpaxenne Gpynkumn f (x)=e " 'shat (BBIBOL).



37. Usobpakenne Qpyuxuun f (x)=e * chat
38. Teopema (O auddepennupoBannu nzoodpakenus). J1ok-Bo.

39. MzoGpaxenue dyukiun f (x)=t" (BBIBOX).

40. UMzoOpaxenue ¢pynkiuu f (x)=tsin at (BbIBOM).
41. Wzobpaxenue pynxmauu f (x)=tcos ar .

42. WUzobpaxenue pynkmuu f (x)=tshat (BbIBOX).
43. WNzobpaxenue ¢pynknuu f (x)=tchat

44, Wzobpaxenue ¢pynkiuu f (x) —te ' (BBIBOI).

45. Teopema (O muddepennmpoBanuu opuruaaia). J1ok-so.
46. OmpeneneHue CBEPTKU 2-X QYHKIIHA.

47. CaoiicTBO cBepTKH. J{OK-BO.

48. Teopema (O cBeptke). Jlok-BO.

Bonpochbl BLIX0OHOT0 KOHTPOJIS (3K3aMeHa)

1. Onpenenenus UHTErpajabHBIX ypaBHEHU Bonbreppa 1-ro u 2-ro poja, 0JHOPOJHOTO UHTE-
rpajibHOro ypaBHeHus Bonbrepa, perienus u/y Bonpreppa.

2. CBs3b MeXay JIMHEHHBIME U (depeHInabHBIMU YPAaBHEHUSIMU U MHTETPAIbHBIMU ypaBHe-
HussMu Bonbreppa.

3. Pe3onpBeHTa MHTETpaIbHOTO ypaBHEHUs BonbTeppa. Permienne mHTErpasbHOTO ypaBHEHUS C
IIOMOUIBIO PE30JIBBEHTHI.

4. Metox nocienoBaTelbHBIX TPUOIMKEHUH pelIeH s HHTETpalibHBIX ypaBHeHH Bonbreppa.

5. HnrerpanbHble ypaBHeHHs BoabTeppa THIa CBEPTKH, UX pEIIEHHE ¢ TOMOILBIO ITpeoOpa3oBa-
Hus Jlamnaca.

6. DilnepoBbl UHTErPAIIBI.

7. YpaBuenus ®penronbma. OCHOBHBIE TTOHSITHSI.

8. Meron onpenenureneit @pearonpma.

9. HrepupoBaHHBIE s/Ipa.

10. TMocTpoeHne pe30IbBEHTHI C TIOMOIIHIO0 HTEPUPOBAHHBIX SIIIED.

11. WuTerpanbHble ypaBHEHUS C BBIPOKACHHBIM SAPOM.

12. XapakTepucTHYECKHE YUCIIa U COOCTBEHHBIE () YHKITHH.

13. Pemienue oAHOPOAHBIX MHTETPAIbHBIX YPABHEHHH C BBIPOXKJICHHBIM SIIPOM.

14. HeoxHopoaHble CUMMETpUYHBIE ypaBHEHUs Ppearoibma.

15. AnbsrepHatuBa @pearoyipma.

16. TMocrpoenne ¢pynkumu ['prHa 17151 OOBIKHOBEHHBIX TU(). YpaBHEHUIA.

17. Tlpumenenue ¢pyHkuuit I'puHa 17151 pereHust KpaeBbIxX 3a/1ady.

IIkaabl OeHKH 00pa30BaTeIbHBIX JOCTHXKEHHI

Makcu-
MaJIbHBIN
Bun
6am -
Kon OLIEHOYHOT O Kpurepun bannsr
MUHH-
CpeacTBa .
MaJIbHBIH
Oam1
KonrtponsHast | Beimonneno npasuibHo 60% u Oonee 3ana- | 10 6amioB 3a
KP1 pabora 1 HUN 1 3amanue 12-20
BrimonHeHo npaBmiibHO MeHee 60% 0
KP2 KonTponbnas | Bemmonneno mpasuibHo 60% u Oosnee 3ama- | S 6amioB 3a
pabora 2 HUU 1 3amanue 12 - 20
BrmomHeHo mpaBmiibHO MeHee 60% 0




Kn KomnokBuym | - Tiybokoe W TPOYHOE YCBOCHHE TIPO- 18 -20
IrPaMMHOT'0 MaTepuaia, 6asoB
- TIOJIHBIE, TIOCJIEIOBATEIbHBIC, TPAMOTHBIC
Y JIOTUYECKU U3J1araeéMble OTBETHI,

- CBOOOJIHO CITPABIISIONIMECS C TIOCTaBIICH-
HBIMH 33/1a4aMH, 3HAaHUS MaTepHaa.

- 3HAHWE MTPOTrPAaMMHOTO MaTepHaa, 15-18
- TPaMOTHOE H3JIOKECHHE, 0e3 CYIIEeCTBEH- 0amioB
HBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,

- MPaBWIHHOE MPUMEHEHUE TEOPETHUECKHUX

3HaHM.

- YCBOEHHE OCHOBHOTO MaTepHaa, 12-14 12-20
- IPU OTBETE JIOIYCKAIOTCSI HETOYHOCTH, 0asoB

- IpU OTBETEC HEJOCTATOYHO MPABUIILHBIC

(hOpMYITUPOBKH,

- HaApyHmeHUEC nocCcjaeaoBaTCIbHOCTH B U3JIO-
JKCHHUU ITPOrpaMMHOI'0 MaTCpuajia.

- HE3HaHME [TPOrPaMMHOr0 MaTepHaia, 0 6ayoB
- IPY OTBETE BO3HUKAIOT OLIMOKH.

C) DKk3amMeH - Iy0OKOe ¥ TMPOYHOE YCBOCHHE IIPO- 35-40
rpaMMHOTO MaTepHaa, OanoB

- TIOJHBIE, TIOCJIEOBATENbHbBIC, TPAMOTHBIC
Y JIOTHYECKHU M3JIaraeMble OTBETHI,

- CBOOOJIHO CIIPABIISIONIMECS C TOCTABIICH-
HBIMH 33][a4aMu, 3HaHUs MaTepuaa.

- 3HaHUE NMPOrPAMMHOT'0 MaTepuana, 29 -34
- TPaMOTHOE H3JIOKEHHUe, 0e3 CyIIeCTBEeH- OanoB
HBIX HETOYHOCTEN B OTBETE Ha BOIPOC,
- NPaBUWIbHOE NMPUMEHEHUE TEOPETHUYECKUX 24-40
3HAHWUM.
- YCBOGHHE OCHOBHOI'O MaTepuaa, 24— 28
- TIPU OTBETE JIOITYCKAIOTCSI HETOYHOCTH, OanoB
- IpU OTBETE€ HEIOCTaTOYHO NPABUIIbHbIE
(bopMyIINpPOBKH,

- HapylIeHUE MOoCJe10BaTeIbHOCTH B U3JIO0-
YKEHUH TIPOTPAaMMHOTO MaTepHara.

- He3HaHKe IPOrpaMMHOr0 MaTepuarna, 0 6anoB
- IPU OTBETE BO3HUKAIOT ONITHOKH.

Hrorosas OLICHKA IMPEACTABIIACT co0oii CyYMMYy 6ann013, 3apa6OTaHHLIX CTYACHTOM IIPpHU BBIIIOJIHEC-
HUN SallaHI/Iﬁ B paMKaxX TEKYLICTo W MPOMECKYTOYHOIO KOHTPOJISI U BBICTABIACTCA B COOTBETCTBHUH C
ITonoxenuem o erI[HTHO-MOHYHBHOﬁ CUCTEMC 11O CJ'ICI[YIOH.ICﬁ HIKaJc:

CymmMma GamioB Ouenka 1o 4-x 6aabHOM Orenka
IIKane (ECTS)
90 - 100 5 (OTIUYHO) A
85-89 4 (xopomo) B
75-84 P C
70— 74 D
65— 69 3 (YAOBIETBOPUTEIHLHO)
60 — 64 E
0-59 2 (HeyIOBJICTBOPUTEIHHO) F




Y4eOHo-MeTOoAMYECKOEe H MH(OPMALIMOHHOE o0ecnedeHne y4eOHOH TUCHMIINHBI
OcHoBHas1 JIuTEpaTypa

1. Mutuna, T. B. Cucremsl nuddepeHnuanbHpX ypaBHeHul: yueonoe nocobue / T. B. Murtuna.
— Jlyona: TocymapctBeHHBIM yHHBepcuTeT «JlyoHa», 2020. — 55 c¢. Pexum npocryma:
https://e.lanbook.com/reader/book/154492/#3

2. NnTterpanbuble ypaBHeHUs : yueOHoe mocooue / O. B. HoBocenos, E. U. fxosnes, P. B. Yib-
BepT [u ap.]. — Kpacnosipck: Cubl'Y um. akagemuka M. @. Pemernésa, 2020. — 122 c¢. Pexum no-
cryma: https://e.lanbook.com/reader/book/165896/#1

3. Tapaban, M. B. Briciias maremaruka. Juddepenunansupie ypaaenus. OnepamoHHOE UC-
yucienue : yueOHoe mocoouwe / M. B. Tapaban, C. U. 3arenko, H. U. ®denopenko. — CaHKT-
[TetepOypr: CIIOIJITY, 2018. — 92 c. Pexxum nocryna:

https://e.lanbook.com/reader/book/113327/#1

JonotHUTEILHAS JTUTEPaTypa

4. Xennep, B. K. O6pikHOBeHHbIE U] PepeHInanbHble ypaBHEHHS, BApUAMOHHOE UCUHUCIICHHE,
OCHOBBI CIIEIUAIBHBIX (QYHKIIUI 1 HHTETPaJbHBIX ypaBHeHUH: yueOHoe mocodue / B. K. Xennep, T. C.
benozepoBa, M. B. Xennep. — Cankr-IletepOypr: Jlanp, 2017. — 320 c. Pexxum pnocryna:
https://e.lanbook.com/reader/book/96873/#1)

5. Hemunosuy, b. I1. Tuddepennunansusie ypaBuenus: yueoHoe nocodue / b. I1. lemunosuy, B.
I1. MonenoB. — 4-¢ usn., crep. — Cankr-IlerepOypr: Jlanp, 2019. — 280 c. Pexum mocryma:
https://e.lanbook.com/reader/book/115196/#275

IIporpammHuoe ob6ecneuenune nu UnTepHeT-pecypcsl
[Iporecc peanuzanuu 006pa3oBaTeIbHONW MPOrpaMMbl B cOOTBeTCTBHH ¢ TpeboBanusimu OC BO
obecrieueH He0OXOJUMBIM KOMIUIEKTOM JIHIIEH3MOHHOTO IIPOrPaMMHOTO 00€CIIeUeHHUSI.

MartepuanbHO-TEXHHYECKOe o0ecriedeHne y4eOHOM JUCHUIIMHBI

.HGKLII/IOHHI)IG 3aHATUA HpOBOII?ITC?I B CHGHI/IaJII/ISI/IPOBaHHI)IX ay)mropm[x, OCHAIICHHBIX MYJIbTH-
MEAUIHBIM 000pYI0BAaHUEM.

[IpakTuueckue 3aHATHS IPOBOAATCA B Y4eOHOH ayMTOpUH, NpeAHA3HAYEHHOU Ui POBEAEHUS
3aHATUN JIEKIMOHHOTO U CEMHHAPCKOTO THUIIA, TPYNIOBBIX U UHAMBUIYAIBbHBIX KOHCYJIbTALUM, TEKY-
IIEr0 KOHTPOJIS U MPOMEXKYTOUYHON aTTecTalluu. AyAUTOpUs OCHAIlleHAa HEOOXOAUMBIM 000pY0BaHU-
eM (IIPOEKTOPOM, JI0CKOI, KOMITBIOTEPOM) JIsl TPOBEACHUS 3aHATUI C MOMOIIBIO MTPE3CHTAIIUH.

Y4eOHO-MeToAMYeCKIEe PEKOMEHIANH VI CTY/ICeHTOB

1. Ykazanus 11 npoCayIIMBaHUs JEKIHI

[lepen HauanoM 3aHATUN BHUMATENbHO O3HAKOMUTHLCS C YUEOHBIM IIAHOM MPOBEACHUS JEKIIUH
Y CIIUCKOM PEKOMEHIOBAHHOM JIMTEPATYPHI.

[lepen nocemenremM ouepeHON JIEKIUN OCBEKUTh B TAMATH OCHOBHbBIE KOHIIEIIIUU MTPOMI€HHO-
ro panee marepuaina. [1oAroToBUTH NMpu HEOOXOIUMOCTH BOMIPOCHI TIpenoaaBarento. He Hamo omacats-
Cs1, YTO BOMIPOCKHI MOTYT OBITH MPOCTHIMHU.

Ha nexmun ocHOBHOE BHUMaHHUE CIENYET YACHATh HEe GopMysiaM U MaTEeMaTUYECKUM BBIKJIA]I-
KaM, a COJIePKAHUIO U3Y4aeMbIX BOIIPOCOB, OTIPEEIICHUSM U TTOCTAHOBKaM 3aj1ad.

B mporiecce n3ydeHust IEKIIMOHHOTO Kypca HEOOXOIUMO 10 BO3MOXXHOCTH YacTO BO3BPAIIATHCS
K OCHOBHBIM TOHSTHSIM U METOJaM pPEeIIeHUs 3a/1a4 (3/1eCh BO3MOXEH BHIOOPOYHBIA KOHTPOIIb 3HAHUN
CTYICHTOB).

JKenarenbHO UCIONB30BAaTh KOHCIEKTHI JIEKIIUN, B KOTOPBIX UCHIONB3YETCS PUHATAsS MIPEToaBa-
TeJeM CHCTeMa 0003HAUCHHIA.

Jliis Gonee moapoOHOTO M3yUEHHUsl Kypca clieflyeT paboTaTh C PEKOMEHIOBAHHBIMU JTUTEPATYP-
HBIMH UCTOYHHKAMH ¥ BHOBb IOSIBIISIFOIIUMICS NCTOYHUKAMH.

2. YKka3zaHus A7 y9acTHs B MPAKTUYECKUX 3aHATHSIX

[Tepen mocemenneM MPaKTUYECKOTO 3aHATHS YACHUTH TEMY 3aHSATHS M CAMOCTOSTEIIBHO N3yYUTh
CBSI3aHHBIE C HE TIOHATHUS U METObI PEIICHUS 3a1ad.


https://e.lanbook.com/reader/book/154492/#3
https://e.lanbook.com/reader/book/165896/#1
https://e.lanbook.com/reader/book/113327/#1
https://e.lanbook.com/reader/book/96873/#1
https://e.lanbook.com/reader/book/115196/#275

[lepen pemeHuem 3a1a4 aKTUBHO y4acTBOBAaTh B OOCY)KJIEHHHM C MPETOIaBaTeNIeM OCHOBHBIX IO-
HSATUH, CBSI3aHHBIX C TEMOM IPAKTHYECKOTO 3aHATHS.

B mporiecce penienns 3a1a4 BECTH TUCKYCCHIO € TIPENoiaBaTesieM O MPaBUIbHOCTH PUMEH CHUS
METOJIOB X PELICHHUSI.

[To BO3MOXXHOCTH CaMOCTOSATENIBHO J0OBOUTH PEIICHUE TpeaiaraeMbIX 33/1a4 10 OKOHYATEIbHO-
ro UTOTA.

B KoHIIE MPaKTHYECKOTO 3aHATHS MPH HEOOXOAWMOCTH BBIICHUTH Y IPENO/aBaTellsi HEsICHbIC
BOTIPOCHI.

OcCHOBHBIE pe3yJIbTaThl BHITOTHEHHUS Pa0OThl HEOOXOAUMO paclevyaraTh.

3.YkazaHus JUIsl BRIIIOJIHEHUS] CAMOCTOSITEIIbHON paboThI

[TonmyunTs y npenogaBatens 3aJaHue U CIIMCOK PEKOMEHIOBAHHOMW JIuTeparypsbl. M3yuenue teo-
PETUYECKHUX BOMPOCOB CJIEIYET MPOBOAMUTH 110 BO3MOKHOCTH CAMOCTOSITEIIBHO, HO TPH 3aTPY.IHCHUSIX
o0pamarecs K MpenoaBaTesio.

[ToaroTOBUTH MUCEMEHHBIN OTYET O MPOJICIIAHHON padoTe.

[Tpu BeImONHEHNN (PPOHTANBHBIX 33JaHUN 110 YCMOTPEHHUIO MPENoaBareis paboTa MOXKeT ObITh
OllecHEeHa 0e3 MUCHhMEHHOTO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI, IIPU YCIOBUHU aK-
TUBHOHM CaMOCTOSTEIHLHOU PabOTHI.

[ToaroTOBUTH OTBETHI HA KOHTPOJIHHBIE BOIIPOCHI.

MeTtoauyeckue pekoMeHAAINHU /s IpenoaaBaTeeii

1. YkazaHus U1t POBEACHUS JIEKIUH

Ha nepBoii BBOHOI NeKkiuu cenath oOumii 0630p comepxkaHusi Kypca U OTMETUTh HOBBIE Me-
TOJIBI M TTOIXOBI K PEIICHHUIO 33/]a4, PaCCMaTPUBAEMBIX B Kypce, JOBECTH A0 CTYJICHTOB TPEOOBAHHS
Kadenpbl, OTBETUTH HA BOIIPOCHI.

[Tpu MOATOTOBKE K JEKIIMOHHBIM 3aHATHSAM HEOOXOAUMO MPOAYMATh IUIaH €ro MPOBEACHUs, CO-
JepKaHue BCTYMUTEIbHON, OCHOBHOM M 3aKIIOYUTENLHOM YacTH JEKIIUH, O3HAKOMUTHCSA C HOBUHKAMU
y4eOHOH ¥ METOAMYECKON JUTEPATyPHI, MyOIUKAIHUAMHU EPUOTNIECCKOM TTeYaTH MO TeMe JIEKIIMOHHO-
ro 3aHATHs. Y TOUHUTH IUIaH MPOBEICHUS MPAKTUYECKOTO 3aHATHUS 10 TeMe Jekuuu. [lepen n3noxxenu-
€M TEeKYIIETo JIEKIMOHHOTO MaTeprajia HallOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX Ha TPEAbIAY-
mux Jekiusax. C 3Toi 1enpro 3ajaTh HECKOJIBKO BOMPOCOB ayAUTOPUU U OCYIIECTBUTH BHIOOPOUHBIN
KOHTPOJTb 3HAHUS CTY/ICHTOB.

B Xxone neKMoHHOro 3aHATHS MPeNnoAaBaTellb 10JKeH Ha3BaTh TeEMY, ydeOHbIe BOIIPOCHI, O3HA-
KOMHTB CTYJICHTOB C TIEpEYHEM OCHOBHOH M JIOTIOJHUTEIEHOW JIUTEPATYPHI 110 TEME 3aHATHS. Packphl-
Basl cojiepKaHue y4eOHBIX BOIIPOCOB, aKLIEHTUPOBATh BHUMAHKE CTY/IEHTOB HAa OCHOBHBIX KaTE€rOpHUsX,
SBIICHUSIX W TIPOIIECCaX, OCOOCHHOCTSAX WX MpOTeKaHusi. PacKpbiBaTh CYNTHOCTh W COJACp)KAaHUE pa3-
JIMYHBIX TOYEK 3PEHUS U HAYUHBIX MOAXO0J0B K OOBSICHEHUIO T€X WM MHBIX SIBJIEHUI U IPOLIECCOB.

Crnenyer apryMEeHTUPOBAaHO OOOCHOBATH COOCTBEHHYIO IMO3HIIMIO TIO CHIOPHBIM T€OPETHUYECKUM
BonpocaM. [IpuBoauTte npumepsl. 3aaBaTh M0 XOAY U3JIOKEHMS JIEKIIMOHHOTO MaTepHualia puTopuye-
CKHE BOTIPOCHI M CAMOMY JaBaTh Ha HUX OTBET. JDTO CIOCOOCTBYET aKTUBU3AIIMH MBICIUTEIBHON JIes-
TEJIbHOCTH CTYJEHTOB, MOBBIILICHUIO X BHUMaHMS U UHTEpeca K MaTepually JIEKIUH, €€ COJIePKaHUIO.
[IpemoiaBaTens JOKEH PyKOBOANUTH PA0OTOH CTYJJEHTOB MO KOHCIIEKTHPOBAHUIO JIEKIIMOHHOTO MaTe-
puana, moAYepKUBaTh HEOOXOAMMOCTh OTPAXXEHUsI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHMH H3ydaeMon
TEMBI, 0CO00 BBIIENSISI, KaTErOpHUalbHBIN anmapaT. B 3akiIOYNTeNhbHON YacTH JIGKIIMH HEOOXOIUMO
copMynHupoBaTh 0OIIME BBIBOABI IO TEME, PACKPHIBAIOIINE COJCPKAHNE BCEX BOMPOCOB, MOCTABICH-
HBIX B JIeKIUU. OOBSBUTH TUIAaH OYEPEITHOTO MPAKTHUYECKOTO 3aHATHS, TaTh KPAaTKHEe PEKOMEHIAINH 110
MOJITOTOBKE CTYACHTOB K MPAKTHYECKOMY 3aHATHIO. OINpeseNnTh MECTO U BpeMsl KOHCYJIbTALUU CTY-
JICHTaM, MTOKEIaBIINM BBICTYIIHTH C TOKJIAAaMy U pedepaTaMu.

Ha nmocnenneit nexuuu yaenuTh Bpems Uid 0030pa Haubosee Ba)KHBIX IMOJIOKEHHH, paccMOT-
PEHHBIX B Kypce.

2. YKa3aHus JUIsl IPOBEACHUS PAKTUUECKUX 3aHATUI

YeTko 0003HaYUTH TEMY MPAKTUYECKOTO 3aHATHSI.

OO6cyuTh OCHOBHBIE TIOHATHS, CBS3aHHBIE C TEMOW MPAKTUYECKOTO 3aHATHS.



B mpouecce pemenus 3amgad BECTH JUCKYCCHIO CO CTYJICHTaMHU O MPABUIBLHOCTH NMPUMEHEHHUs
TEOPETUYECKUX 3HAHUU.

OTMeyathb CTYACHTOB, HanboJIee AKTUBHO YYaCTBYIOIIUX B PELICHUH 33/1a4 U JUCKYCCHSX.

B koHIIe TPaKTUYECKOTO 3aHATHS 33]aTh AyJJUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YKa3zaHus 10 KOHTPOJIIO CAMOCTOSITEIbHONW PabOThI CTYACHTOB

[To ycMoTpeHuIo mpernoaBares 3a/laHie Ha CaMOCTOSTENIbHYI0 paboTy MOXKET ObITh UHAUBUITY-
AJIbHBIM WX (POHTAIBHBIM.

[Tpu MCNoONP30BAHUU MHIMBHUIYATIbHBIX 33JJaHHi TPeOOBATh OT CTY/ACHTAa MUChMEHHBIH OTYET O
MPOJICJIAaHHOM padoTe.

[Tpu npumeHeHnn (POHTAIBHBIX 33JaHHI BECTH KOJUICKTUBHBIC OOCYXICHHS CO CTyICHTaMHU
OCHOBHBIX TEOPETUYECKUX TTOJIOKEHUH.

C 1enpro KOHTPOJISI KAYeCTBA BBHITIOJHEHUSI CAMOCTOSITEIILHON pabOThl TpeOOBaTh WHAUBUYalIh-
HBIE OTYETHI (JOMYCTUMO BMECTO MUCHMEHHOTO OTYETa MPUMEHATh MHIMBUAYaJbHbIE KOHTPOJIbHbIC
BOIIPOCHI).

[IporpamMma coctaBieHa B cooTBeTcTBHH ¢ TpeboBanusmu OC HUAY MUDU u yueOHbIM TU1a-

HOM OCHOBHOH 00pa30BaTeNbHON mporpaMMsbl 1o crenuanbHocT 14.05.02 AToMHBIE CTaHIMH: TPO-
eKTUPOBAaHUE, SKCILTyaTallus U MHXUHUPHHT.

Pabouyro mporpaMmy COCTaBHII JIOIEHT 2;;1 - bapanosckas JI.B.

Penensenr, mpodeccop /%Z — Yepuosa H.M.

[Iporpamma onobpena nHa 3acemannun YMKC 14.05.02 ATtoMHBIE CTaHIIUU: TPOCKTHUPOBAHUE,
skcrutyaTanus 1 uHKUHUPUHT 0T 04.07.2023 rona, npotokon Neb.

IIpencenarens yueOHO-METOAMYECKOH KOMUCCUU Mareppamos P. A.




