MHUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHMS POCCUMCKOMN JIucr cornacoBamus paboyeii pOrpaMMBbI JUCUUILTHHBI

OENEPALTUA
(enepansHoe rocyapcTBEHHOE ABTOHOMHOE 00pa3oBaTeNbHOE YUPENIEHHE BBICIIETO Iporpammy cocrasun (a)
obpasoBamms T T
"CAHKT-TIETEPBYPI'CKHIA TOCY JAPCTBEHHBIN YHUBEPCUTET JOLL, K.T.H., JIOLL /6 / ,/ E.M.Anonuna-Auppuesckas
ADPOKOCMUYECKOI'O ITPUBOPOCTPOEHUA" (ROKHOCTS, y4. CTeneHs, 3BaHue) (nonnu% nara) (MHuUManbI, Gamuus)
ITporpamma omo6pena Ha 3acenannu kadeaps Ne 23
Kadenpa Ne 23 i P dep

VTBEPXKJIAIO «5» monst 2023 r, mpoTtoxon Ne 7/23

P YKOBOIMTEIb HAIPABICHUS

3apenyromuit kadeapoii Ne 23
npogdeccop, A-p TeXH. HayK

A.P. Becryrun

(ROIDKHOCTS, y4. cTeneHb, 3BankE) ; 4
JLT.H.,1ipod.
O.I1. Kypkosa : (y4. crenens, 3sanue) OJ:ln b, nata) (uunumansy, haminus)
/MW é ? OtserctBennsiii 3a OIT BO 11.04. M

Anm) ILT.H.,ipod. O.I1. Kypkoa
«22)) _06_2023r (momxHOCTS, yu. cTeneHs, 38anue) non naTa) -~ (uuuumansy, pamumnus)
PABOYASI ITIPOTPAMMA JIUCITATIMHBI 3amecTuTens aupekTopa uHCTUTYTa Ne2 119 eToau4ecKoit pabote
JOL.,K.T.H., IO, (R et O.J1. Bansiuepa
«Maremaruyeckoe MOJCJIMPOBAHKE YCTPOUCTB U CUCTEM)» (ROMKHOCT, y4. CTeNeHb, 3BaHUe) (noanuce, nata) (uuuumansy, pamumus)

(HanmeHoBaHHe AuCUMIUTHHEL)

Kon nanpasnenus noarorosku/

11.04.03
CIENMANbHOCTH

HaumenoBanue HarpaBJICHUS

Ko UPOBAHUE U TEXHOJIOTUS JNEKTPOHHBIX CPEJICTB
HOJArOTOBKH/ CIELUATBHOCTH CTpyHp KTp pen

HaumenoBanue IIpoeKTHpOBaHME U TEXHONOTHS a9POKOCMHUYECKHX
HaMpaBJIeHHOCTH NpuOOPOB U BMEKTPOHHBIX CPEICTB
dopma 06yueHus O4Has

Canxr-Ilerep6ypr— 2023



Annortanusa

HucuumnuHa «MaTeMaTH4eckoe MOJCIMPOBAHUE YCTPOHCTB M CHUCTEM)» BXOJUT B
00pa3oBaTEeNbHYI0 MIPOrpaMMy BBICIIETO OOpa30BaHHMS — MPOTPaMMy MAaruCTPaTypbl IO
HampaBjeHuo moarotoBku/ crenmuanbHocTH 11.04.03 «KoHCTpynpoBaHWE W TEXHOJIOTHS
3JIEKTPOHHBIX CPEJCTB» HampaBieHHOCTH «l[IpoekTHpoBaHHE U TEXHOJIOTHS a3POKOCMHYECKHX
npuOOPOB U ANEKTPOHHBIX cpencTBy. ucuurumna peanusyercs kadeapoit «Ne23».

JucuuninHa HaleneHa Ha OpMUPOBAHME Y BBIMYCKHUKA CIEAYIOIMX KOMIIETEHIIUNA :

VYK-1 «CrocobeH ocCyIecTBIsATh KPUTHUECKUM aHaIW3 NPOOJEeMHBIX CUTyallMil Ha
OCHOBE CUCTEMHOI'0 I0JX0/1a, BbIpadaThIBaTh CTPATETUIO IEHCTBUII»

VK-2 «CniocobeH ynpapiisiTh IPOEKTOM Ha BCEX 3Tallax €ro >KU3HEHHOI'O LIKIIa»

OIIK-3 «Cmocoben mnpuoOperath W MCHOJIB30BATH HOBYIO HH(GOPMALUIO B CBOEH
IPEIMETHOM 00JIacTH, TIpeyIaraTh HOBBIC UJICH M TTOJX0/IbI K PEIICHUI0 WHKCHEPHBIX 3a7a4»

OIIK-4 «CnocoOeH pa3pabaTbiBaTh U MPUMEHSTH CIELHUATU3UPOBAHHOE MPOTPAMMHO-
MaTeMaTHuecKoe oOecreyeHue i MPOBEACHUS UCCIEI0OBAHNN U PEIICHUs] MHKEHEPHBIX 33/1aW»

[1K-2 «Crnocoben paspabatbiBaTh  3(peKTHUBHbBIE QITOPUTMBl  pEIICHUS
c(OpMYIMPOBAHHBIX 3a/lad C MCIOJb30BAHUEM COBPEMEHHBIX S3BIKOB IPOIPaMMUPOBAHMS U
o0ecreynBaTh UX IPOrPAMMHYIO peaTi3aIio

[1IK-5 «CniocobeH omnpeaensTh 1eld, OCYIECTBISATh MOCTAHOBKY 33/1a4 MPOEKTHPOBAHUS
JJIEKTPOHHBIX TNPUOOPOB, CXeM M YCTPOMCTB pa3lTU4YHOrO (DyHKIMOHAIBHOTO HAa3HAYEHMS,
MOJIrOTaBIMBATh TEXHUUYECKUE 3aJaHHs Ha BBITIOJTHEHUE IIPOSKTHBIX padoT

[IK-8 «Cmocoben paspabaTbiBaTh TEXHHYECKHE 3aJaHUS Ha TMPOCKTHPOBAHUE
TEXHOJIOTMYECKUX MPOIECCOB MPOU3BOJICTBA JIEKTPOHHBIX CPEACTB

CopepxaHue NUCHUIIMHBI OXBAaTBHIBAET KPYT BOIPOCOB, CBSI3AHHBIX C HMPUMEHEHHUEM
MaTeMaTHYeCKOr0 MOJEIUPOBAHMUS.

[lpenogaBanne JUCHUIUIMHBI MpeIyCMaTpUBAeT CleAyloUpe (GOpMbl OpraHu3aluu
y4eOHOTO TIporiecca: KUK, JabopaTopHble padOThl, TPAKTHUECKUE 3aHSITHS, CAMOCTOSITE IbHAS
paboTta oOyuaromerocs.

[TporpamMmoil TUCHUIUIMHBI TPEIYCMOTPEHBI CIEIYIOIMEe BUIbl KOHTPOJS: TEKyLIMI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTeCTallus B JOpMe dK3aMeHa.

OOm@s TpyIO0EMKOCTh OCBOCHUWS JMCITUILUIMHBI COCTaBJseT 5 3adeTHBIX eawHui], 180
4acoB.

SA3bIk 00y4eHUS IO TUCHUTIINHE «PYCCKUU »



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB OOYYEHUS MO AUCLUIIIMHE
1.1. Ienu npenoaaBaHus AUCHUILTHHBI
Llenpto mpenonaBaHus JUCHHUIUIMHBI  SBJISIETCS MpUOOpeTeHne  OoOydaronmMUcs
TEOPETUYECKUX 3HAHUM M MPAKTUUYECKUX HAaBBIKOB IO pPa3paboOTKe MOAENeil AJIEKTPOHHBIX
CPEICTB.

1.2. JlucuuruinHa BXOAWT B COCTaB 00s3aTEIbHON YaCTH 00pa30BaTEIBHOM TPOTPAMMBbI
BhICIIero oOpazoBanus (ganee — OIT BO).

1.3. TlepeveHb IIAHUPYEMBIX PE3YILTATOB OOYUICHUS 110 JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3yabTatamu ocBoeHus OI1 BO.

B pesynbprare m3ydeHHs AUCHUILIMHBI OOYYAIONMMICS AOMKEH 00JalaTh CIEAYIOIMMHU
KOMITCTCHIIMSIMH HJIA MX dacTsiMA. KOMITETEHIINY ¥ WHAMKATOPHI UX JOCTH)KCHUS IPUBE/CHBI B

Tabmuue 1.

Tabmuna 1 — IlepeyeHr KOMIIETEHIIMI U MHAMKATOPOB WX JTOCTHIKCHHUSI

Kareropus (rpynna) Kon n HanmeHoBanne Kon n HamMeHOBaHME MHIUKATOPA
KOMIIETEHIIN U KOMIIETEHIIN U JOCTH>KEHU I KOMIIETEHIIU U
YK-1 Cnocoben
VYK-1.B.1 BiazeTh HaBbIKAMH CHCTEMHOTO
OCYILIECTBJISITh
. Y KPUTHUUYECKOTO MBIIUICHUS; METOANKAMHU
KPUTHUUYECKUN aHAIIN3
MTOCTaHOBKH I1€JTH, ONIPEICTICHUS CTIOCOO0B
MPOOJIEMHBIX
YHuBepcanbHble . €€ JIOCTUKEHUS
CUTYyalllil HA OCHOBE
KOMIIETCHIIN U VK-1.B.2 B1aneTs HaBBIKAMU
CHUCTEMHOI0
WCIIOJIB30BAHMS AITOPUTMOB U I (POBBIX
MOoJIX0/1a
AxoMa, CPEIICTB, MPEIHAa3HAYEHHBIX /IS aHAIN3a
BbIpa0aTHIBaTh
. . | “HpOpPMAIIMU U TaHHBIX
CTPATErHIo JeCTBUM
VYK-2.3.2 3naTh 11U (pOBbIE HHCTPYMEHTHI,
npenHa3HaueHHbIE s pa3paboTKH
YK-2 Cnocoben MPOCKTa/pEeIicHUs 3a7a9; METOJIbI 1
YHuBepcanbHble YIIPABJIATh NPOEKTOM | IMPOTpaMMHBIE CPEACTBA YIPABICHUS
KOMIIETEHIIN U Ha BCEX 3Tanax ero MPOEKTaMH1

KHU3HCHHOI'O IUKJIa

VK-2.B.2 BnafeTh HaBbIKaMH peLIeHUs
npodeCCHOHATBHBIX 33/1a4 B YCIOBHUSIX
1 QpoBU3aINHU OOIIECTBA

OOmenpodeccuoHambHbIE
KOMITETCHITUU

OIIK-3 Criocoben
npuoopeTaTh u
WCIIOJIB30BaTh HOBYIO
nHpopmaruio B
CBOEH MpeIMETHON
o0nactu, mpeanaraTh
HOBBIC UJICH U
MOJIXO/TBI K PEIICHHUIO
WH)KEHEPHBIX 33,124

OIIK-3.3.1 3HaeT NpUHUUIBI TOCTPOCHUS
JIOKaJBHBIX M ITI00ATBHBIX KOMITBIOTEPHBIX
ceTeil, OCHOBBI IHTEpHET-TEXHOJIOTUH,
THIIOBBIE POLIEAYPHI TPHUMEHCHUS
pOOJIEMHO-OpUEHTUPOBAHHBIX
NPUKITAIHBIX TPOTPAMMHBIX CPEJICTB B
TMCIUTIIMHAX TPOQECCHOHAIBHOTO KA
U ipodeccroHaIbHON cepe AesTeTbHOCTH
OIIK-3.Y.1 ymeer ucnoyib30BaTh
COBpEMEHHBIE NH(POPMAIIMOHHEIE U
KOMIBIOTEpHbIE TEXHOJIOTUH, CPEJCTBA
KOMMYHHUKALIMH, CIOCOOCTBYIOLE
HOBBIICHUIO Y(PEKTUBHOCTH HAYYHOH H
00pazoBaTeIbHON cdep NesATeTbHOCTH
OIIK-3.B.1 Bageer meTogamu
MaTeMaTH4eCKOTO MOAETHPOBAHUS
JJIEKTPOHHBIX CPEJICTB M TEXHOJIOTHYECKUX
IIPOIIECCOB C MCIOIB30BAHUEM
COBPEMEHHBIX HH(POPMAIIMOHHBIX




TEXHOJIOTHUH

OIIK-4 Criocoben
paszpabarbiBaTh U

OIIK-4.3.1 3HaeT MeTOBI pacueTa,
IPOEKTUPOBAHMS, KOHCTPYHPOBAHHUS U
MOJIEPHU3AIIUH JIEKTPOHHBIX CPEJICTB C
UCIIOJIb30BAHUEM CHUCTEM
ABTOMAaTH3UPOBAHHOTO MMPOCKTUPOBAHUS U
KOMITBIOTEPHBIX CPEICTB

MPUMEHSTh
P OIIK-4.Y.1 yMeeT oCyIeCTBIATh BBEIOOD
CHeMaTN3UPOBAHHOE
Han0oJiee ONTUMAIBHBIX MPUKIAIHbBIX
O6menpodeccuoHaNbHbIE HPOTPaMMHO" IPOrPaMMHBIX ITAKETOB JUIS PELICHUS
KONI[JrlIeTEHuHH MaTEMATITHICCKOC C(I))O;]IBJCTCTB X 33734 Hap HOH 1
oOecrieueHue st ot 1
00pa3oBaTeIbHOM J1eATeIbHOCTH
MPOBEACHUS
pPOBEA . OIIK-4.B.1 BiageeTr cOBpeMEHHBIMU
HCCIEeI0BaHUN U
nporpamMmmHbeIMu cpeactBamu (CAD)
peleHus
MOJICTUPOBAHU S, ONTUMATBHOTO
MHXEHEPHBIX 3a]1a4
IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS
pUOOPOB, CXEM U JIEKTPOHHBIX YCTPOHCTB
Pa3NUYHOrO (PYHKIIMOHAIBHOTO
Ha3HauYeHUs
[1K-2 Cnocoben
pa3pabaTeIBaTh [1K-2.3.1 3HaeT MeToAbI pa3pabOTKH
s deKTUBHBIC 3((hEeKTUBHBIX aITOPUTMOB PELICHHS
QITOPUTMBI PELLIEHUs] | HaydHO-UCCIIE0BATENbCKUX 3a1au
copmynupoBanubix | [IK-2.V.1 ymeer ucrnonb30BaTh alropuTMBI
3aja4 C EIICHMS UCCIIEI0BATEIbCKUX 3a/1au C
[podeccnonanvubie A p A A
HCIIOIb30BAHUEM M CIIOJIb30BAHHEM COBPEMEHHBIX SI3bIKOB
KOMITETEHIIN U
COBPEMEHHBIX POrpaMMHUPOBAHUS
SI3IKOB [1IK-2.B.1 BrnageeT HaBbIKaMU pa3pabOTKU
MPOTPaMMUPOBAHUs | CTpaTeTy U METOJOJIOTHH MCCIIEOBaHUS
u o0ecreynBaTh UX KOHCTPYKIUI 3JIEKTPOHHBIX CPEJICTB U
MIPOTPaMMHYIO TEXHOJIOTUYECKUX MPOI[ECCOB
pean3aimio
I1K-5 Cnocoben
OIIPENENATh LENH,
OCYIIECTBIISTh
IIOCTaHOBKY 3ajau
MPOEKTUPOBAHUS [1K-5.3.1 3HaeT cxeMbl U KOHCTPYKIIUH
JJEKTPOHHBIX 9JIEKTPOHHBIX CPEACTB Pa3IM4YHOIO
npruOOpPOB, CXEM U (GyHKIIMOHATIBHOTO Ha3HAuYCHUs
[Ipodeccuonanbubie YCTPOMCTB [1K-5.VY.1 ymeeT nmoaroraBauBaTh
KOMITETEHLIN U pa3nM4HOro TEXHUYECKUE 3aJaHUS Ha BBINIOJHEHNE
(GyHKIIMOHATIBHOTO IPOEKTHBIX padoT
Ha3HAYCHUS, [1K-5.B.1 Bnageer HaBbIKaMu pa3pabOTKu
MOATOTaBIUBATh apXUTEKTYpPbI AJIEKTPOHHBIX CPEICTB
TEXHUYECKHE
3aaHus Ha
BBINIOJIHEHUE
MIPOEKTHBIX paboT
[1K-8 Cnocoben [IK-8.3.1 3HaeT coBpeMEHHbIE
[podeccuonanbusie pa3pabaTeIBaTh TEXHOJIOTUYECKUE TPOLIECCH] IPOU3BOJCTBA
KOMITETEHIIN U TEXHUYECKHE 3JIEKTPOHHBIX CPEJICTB
3aJaHus Ha [1K-8.Y.] ymeer npoBOAUTH aHAIN3 U




MIPOEKTUPOBaHUE BBIOOP EPCIEKTUBHBIX MATEPHAIIOB,

TEXHOJIOTHYECKUX TEXHOJOTHYECKHX MPOIECCOB U
MPOIECCOB 00opynoBaHus AJig TPOU3BOJICTBA
MIPOM3BOJICTBA AJIEKTPOHHBIX CPEJICTB

3JIEKTPOHHBIX TIK-8.B.1 BnazgeeT HaBBLIKAMHU ITOATOTOBKH
CpencTB TEXHUYECKOTO 3aJ]aHUs Ha TPOCKTUPOBAHUE

TCXHOJIOTMYCCKUX IMPOLCCCOB
IMPONU3BOACTBA SJICKTPOHHLIX CPCACTB

2. Mecrto aucuunianHel B ctpykrype OIT
Juciurinaa MOXeT 0a3upoOBATHCS HA 3HAHUSIX, paHee MPUOOPETCHHBIX 00yJatOIMMHUCS
[P U3Y4EHUU CIeYIOUMX AUCHUIINH: «Dusukay, «HbopMaTHKay.
3HaHUs, MOJy4EHHbIE MPH H3YyYEHUM MaTepualla JaHHOW IUCUUIUIMHBI, UMEIT KaK
CaMOCTOATEIBbHOE 3HAYEHUE, TaK U MOTYT UCIOJIb30BATHCA MPU U3YUYEHUH JIPYTUX JUCIUILINH:
«MaTtemaTH4eckoe H  TNPOTpaMMHOE  OOECTieueHHe HCCleoBaHui», «MojenupoBaHue
TEXHOJOTUYECKUX CUCTEM U MPOLECCOBY.

3. O0BeM u TPYAOEMKOCTh JAUCITUTIITUHBI
Jannabie 006 oOmeM oObeMe MUCHUIUIMHBI, TPYIAOEMKOCTH OTIEIBHBIX BHUJIOB Y4e€OHOM
paboTHI IO TUCIUIIIMHE (M pacrpeieieHue TON TPYAOEMKOCTH TI0 CEMECTpaM) MPEICTaBICHbI B
Tabmuie 2.

Tabmuma 2 — O6beM U TPYIOEMKOCTh JTACITUTIIAHBI

TpynoemMKocTh 1Mo
Bun yue6Hol paboTh Bcero cemecTpam
Nel
1 2 3
Obwasn mpyooemKochn OuUCUUNIUHDL, 5/180 5/180
3E/ ("ac)
H3 nux yacoe npakmuueckou noo2omoeKu 14 14
Ayoumopnoie 3anamus, BCEro yac. 51 51
B TOM YHUCJIE:
nexiuu (JI), (qac) 17 17
npakrudeckue/cemunapckue 3ansatus  (I13), 17 17
(dac)
nabopaTtopHbie paboTsl (JIP), (4ac) 17 17
KypcoBoii mpoekT (pabora) (KII, KP), (uac)
9K3aMeH, (4Jac) 54 54
Camocmosamenvnasa paboma, Bcero (4ac) 75 75
Buo npomesxcymounon ammecmayuu:. 3ayer,
mudd. 3ader, nk3amen (3auver, Judd. 3auq, Ox3. Dx3.
DK3.**)

*k “
[Ilpumeuanue: — kaHIUAATCKHUI SK3aMeH

4. CopneprkaHue TUCITATLTHHBI
4.1. PacnpeneneHue TPYIOEMKOCTH AMCIUIIINHEI IO pa3/ieiaM U BHUIaM 3aHSTHIA .
Paznensl, TeMbl AUCIUTUIMHBI U UX TPYIOEMKOCTh ITPUBEICHBI B Ta0IHIIE 3.

Tabnuna 3 — Pa3nensl, TeMbl AUCITUTUIMHBI, UX TPYI0EMKOCTh

Jlexm | 113 (C3)| JIP KII CPC

Paznenel, TeMBI JUCLUTUIMHb (qac) (aac) (4ac) (aac) (qac)




Cemectp 1

Pasnen 1. Beenenue. Llens u 3aga4u I CIUILIMHBI. 2 10
MecTo U CIUILIMHBI B Y9¢OHOM ITPOIECcCce

Paznen 2. Ilouarue MaTeMaTUUECKOTO
MozaenpoBanus. OCHOBHBIE aCITEKThI
MaTeMaTH4eCcKoro mMojeaupoBanus. [Ipakrudeckas 2 10
3HAYUMOCTh MaTEMaTHUYECKOTO MOJICTHPOBAHUSL.
IIpuMepbl MaTEMaTUUECKUX MOJCIICH.

Pasnmen 3. MaremaTnueckue MOJEIIH.
Knaccudukanus moneneit. OcobeHHOCTH 2 10
IMOCTPOCHMS MATEMATHYCCKUX MOJCIICH

Paznen 4. TlocTtpoeHnne maTeMaTH4eCKONH MOJCIIH.
Boi6op Buma matemaruueckoir moaenu. Ot6op 2 4 10
dakropoB. OrneHka mapaMeTpoB MOJICITH

Pasnen 5. IlapHblii perpecCHOHHBIN aHAIU3.
[lonsTne nmapuoi perpeccun. Ilocrpoenune
ypaBHeHUSs perpeccun. CrienupuKamnms MOJIEIH. 2 ) 10
Ouenka napamMeTpoB HEITMHEWHBIX MOJIETIEN.
[IpoBepka kauecTBa ypaBHEHUS PETPECCHM.

Paznen 6. Crarnueckue monenu. [Toctpoenue

CTaTHYECKOU MoJIeTH TEXHUYECKOHN CHCTEMBI. 2 4 8 10

AHann3 cTaTH4eCKOM MOJENIN TEXHUUECKOMN

CHUCTEMEI

Paznen 7. JIlunammueckue monenu. [loctpoenne

IUHAMUYECKON MOJIEIN TEXHUYSCKOU CHUCTEMBI. 2 4 9 10

AHanu3 IUHAMUYECKON MOJEIN TEXHUYECKOHN

CHCTEMBI

Paznen 8. IlpornosupoBanue cocTosiHUS

TeXHU4YeCckux cucreM. Llenb u 3amaun 3 5

IIPOTHO3HUPOBAHMSI.

Hroro B cemecTpe: 17 17 17 75
Hroro 17 17 17 0 75

[lpakTiyeckass IOATOTOBKAa  3aKIIOYAETCSi B  HEMOCPEACTBEHHOM  BBIMTOJHEHHUH
oOydaronMMHCS ~ ONpEEeNCHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
IpoQecCHOHAIBHON AEATEIbHOCTBIO.

4.2. CopnepxaHue pasesioB ¥ TEM JIEKITUOHHBIX 3aHITHHA .
ConeprkaHue pa3/iesioB U TeM JISKIIMOHHBIX 3aHITHH TIPUBEICHO B TabIuIIe 4.

Tabnuna 4 — CopeprkaHue pa3aesoB U TEM JIEKIIMOHHOTO IIUKIa

Howmep pa3znena HazBanue u conep:kanue pa3ienoB U TEM JEKIIMOHHBIX 3aHATHI
1 Brenenue. Llenp u 3amaun JUCHMUILIMHBL. MECTO JUCIIUIIINHEI B
ya4eOHOM TIpoIecce
2 [TonsTne MmaTemaTuyeckoro mMojienupoBanus. OCHOBHBIC aCIIEKThI

MaTeMaTUYecKoro MojaeinrpoBanus. [Ipakruueckas 3HaYUMOCTh
MaTeMaTU4yecKoro mMojenupoBanus. [[pumepsl MmaTemMaTrdeckux
MOJeneH.

3 Maremaruueckue monenu. Knaccudukamms Mmoaenei.
Oco0eHHOCTH MTOCTPOCHUSI MATEMATUUECKIX MOJIeNeH

4 [Toctpoenne Mmaremarnueckoit Mojienu. Beibop Buga




MareMatuueckor mojenu. OToop dakropoB. OneHKa TapaMeTPOB
MOJISITH

[TapHblii perpeccuoHHbIN aHanu3. [lonsiTHE mapHOU perpeccuu.
[Moctpoenue ypaBHeHus perpeccuu. Crenuduranus MOAEIH.
O1eHka napaMeTpoB HeTMHEHHBIX MoJienieil. [IpoBepka kauecTBa
yYpaBHEHHUSI PETPECCHUU.

Cratnueckue monenu. [loctpoenue cratnueckoi Moaenu
TEXHUYECKOH CUCTEMBI. AHAIN3 CTATUYECKON MOJIETN
TEXHUYECKOU CHUCTEMBI

Junamudeckue monenu. Iloctpoenne nmHaMuaeckoin Moaenu
TEXHUYECKOU CHUCTEMBI. AHAIN3 JMHAMUYECKON MOIEIIN
TEXHUYECKON CHUCTEMEI

[Iporno3upoBaHue COCTOSHUS TEXHUYECKUX cucTeM. Llens n
3a71a4¥ IPOTHO3UPOBAHMSL.

4.3. Tlpakrnueckue (ceMUHApPCKHUE) 3aHSITHUS
Tembl MpakTUUECKUX 3aHATUN U UX TPYILOEMKOCTh MPUBECHBI B TAOIUIIE O.

Tabnuua 5 — [Ipaktuyeckue 3aHATHS U UX TPYILOEMKOCTb

W3 aux Ne
Ne | Tembl mpakTU4YeCKUX @opmbi TpynoeMKoCTh, | MpaKTHYECKOM | pazaena
/11 3aHATUI TIpaKTHHCCIX (gac) MMOJATOTOBKHU, | AUCIIMII
3aHATHH (uac) JIAHBI
Cemectp 1
1 Bei60op Bujaa | Pemenue 2 2 4
MaTeMaTHYeCKOH MPAKTUYCCKUX 3a/1a9
MOJIeH
2 Ouenka mapameTpoB | Pemenue 2 2 4
MOJICITH MPAKTUYCCKUX 3a/1a4
3 [TocTpoenue Pemenne 3 3 5
ypaBHEHHUS MPAKTHYECKUX 3a71a4
perpeccun
4 Ouenka napamerpoB | Pemenue 2 2 5
HETTMHEHHBIX MPAKTHYECKUX 3a7a4
MoJeei
5 [Toctpoenue Pemenne 4 4 6
CTAaTHYECKOW MOJIENIH | MPAKTHYECKUX 3a1a4
TEXHUYECKON
CHUCTEMBI
6 [Moctpoenue Pemenue 4 4 7
TMHAMHYECKON MPAKTUYCCKUX 3a/1a4
MOJIeIH
TEXHUYECKOU
CHCTEMBI
Bceero 17

4.4. JlabopaTtopHbl€ 3aHATUS
Tembl 1a00PaTOPHBIX 3aHATUH U UX TPYILOEMKOCTh NPUBEICHBI B Ta0IULE 6.




Tabnuma 6 — JlabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTh

M3 Hux No
Ne i/m HaunmenoBanue 1abopatopHbIX padboT TpynoeMKOCTE, | MPAKTHHECKOH | paszea
(gac) MMOATOTOBKU, | IHMCIIMII
(gac) JIUHBI
Cewmectp 1
1 IIporpammMHas peann3zanus 4 4 6
CTaTUYECKON MOJIEIN
2 HccnenoBanue craTiueckon Moaenu 4 4 6
3 [IporpamMMHasi pean3amus 4 4 7
JTUHAMUYECKON MOJIENH
4 HccnenoBanve nTMHaMUYECKOM 4 4 7
MOJIENH
5 CpaBHUTENBHBIN aHATIN3 1 1 7
ITOCTPOCHHBIX MOJIEJIEH
Bcero 17

4.5. KypcoBoe nmpoekTupoBaHue/ BHITTOTHEHNUE KYpCOBON PaOOThI

Y4eOHBIM IJIAHOM HE TPEYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronmxcs

Bunpl camocrositenbHONM paboThl U €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0ue 7.

Tabnuua 7 — Buael camoctosTensHOM pabOThI U €€ TPYI0EMKOCTh

. Bceero, | Cemectp 1,
Buj camocTosTensHOM paboTh
qac qac
1 2 3

V3ydeHne TeOpeTHIeCKOro MaTepuaa

40 40
mucuutauHb (TO)
[MonroToBka K TEKymeMy KOHTPOJO 35 35
ycrieaemoctH (TKY)

Bcero: 75 75

5. IlepeueHb yueOHO-METOANUYECKOTO OOecreueHus
JUTSL CAMOCTOSITENTEHOM PabOThl 00YJaIOIMXCS O IUCIUTUIMHE (MOTYIIO)
Y4eOHO-METOIMUECKHEe MaTepualibl JUIsl CAaMOCTOATEIBbHON pPabOThl OOyJarONMXCs yKa3aHBI B

.. 7-11.

6. [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AAHUI

[lepeuenp nevyaTHbBIX U AIEKTPOHHBIX YUEOHBIX M3AaHUN pHUBEACH B Tabnuie 8.

Tabnuma 8— IlepedeHn MevaTHBIX U AJCKTPOHHBIX YUCOHBIX U3IaHUI

[ndp/

URL anpec bubnuorpaduueckas cchliika

onoInoTeEKe

KosmuecTBo 3Kx3eMIIIspOB B

(KpoMe 3JIEKTPOHHBIX




9K3EMILISIPOB)

621.396.9 MomnakoB, A.A. 10
M 77 MaremaTnyeckoe MOJICTMPOBaHUE
PAIMOTEXHUYECKIX CUCTEM : yaeOHOe
mocobue/ A. A. Monakos. - CIIG. : Jlaub,

2016. - 146 c.
004.4 Anonnna- ArapueBckas, E.M. 6
A 69 OCHOBBI MAaTEMATUYECKOTO MOJAEIUPOBAHUS

TEXHUYECKUX CHCTEM : yueOHoe mocobue / E.
M. Anonuna- Auapuesckas ; C.-Ilerep6. roc.
VH-T a3poKocM. Tipudopoctpoenust. - CII6. :
Wsn-so I'YAIL 2015. - 47 c.

519.6/8 Huxk, O.E. 5
J1 45 MaremaTnyeckoe MOJIETMPOBaHUE U
npunoxenus B cpeaie MATLAB : yueOHoe
nocobue/ O. E. JTuk, A. O. CmupHos, E. I'.
Cemenona ; C.-Iletep0. roc. yH-T a9pOKOCM.
npubdopoctpoenust. - Cankr-IletepOypr :
W3n-so I'VAIL 2020. - 69 c.

7. IlepeyeHb 3JIEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB
MH(OpMaIMOHHO-TEJIEKOMMYHUKAITMOHHOU ceTH «HTepHeT»
Ilepeuens 3JIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB MH(QOpMallnoOHHO-
TEJIEKOMMYHUKAalMOHHON ceTu «lHTepHeT», HeOOXOAMMBIX JUIsI OCBOEHHUS JUCLMIUIMHBI
npuBezeH B Tabnuie 9.

Tabmuna 9 — IlepedeHb SJEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB HMHGPOPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTH «HTepHEeT»

URL anpec HaumenoBanue

http//lib.aanet.ru/ Toctyn B DBC «JIanb» ocymiecTBiiseTcs: 1o 10roBopy Ne 26 u No27
or 31.01.2023

Hoctyn B ObC «ZNANIUM» ocymectBisiercs: o qoroBopy Ne 058
ot 27.02.2023 .

Hoctyn B ObC «IOPAUT» ocymectBasiercs no gorosopy Ne 257 ot
29.05.2023

8. Ilepeuenn nHPOPMAIMOHHBIX TEXHOIOTUM
8.1. IlepeueHp NPOTrpaMMHOrO OOECHEUeHUs], HMCIOIB3YeMOr0 MpPH OCYIIECTBICHUHU
00pa30BaTeIpHOrO Mpolecca o JUCHHUTIINHE.
[lepedeHnp MCMONB3YeMOTo MPOrPaMMHOTO oOecrieueHus mpeacTaBieH B Tadbnuie 10.

Tabmuma 10— Ilepedenb mporpaMMHOTO OOeCTIeUeHUS

Ne i/t HanmenoBanue

He npengycmotpeno

8.2. Ilepeuenp UH(QOPMAIITOHHO- CITPABOYHBIX CUCTEM,HCIOIIB3yEMBIX npu
OCYIIECTBJIICHHU 00pPa30BaTEIIBHOIO MPOIIECcca IO AUCITUTIIINHE

[lepeyeHb HCHONB3YeMBIX HHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJACTABJICH B
Tabmuie 11.



http://lib.aanet.ru/

Tabmuna 11— [lepeuenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npexycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepuaNbHO-TEXHUYECKOW  0a3bl, HEOOXOAMMOH  UIS  OCYIIECTBIICHHS
00pa3oBaTeNBHOTO MPOLIecca MO AUCHUIIIMHE, TPEJICTAaBIICH B TabmuIel 2.

Tabnuna 12 — CocTaB MaTepuanbHO-TEXHUUECKON 0a3bl

No HanmenoBanue coctTaBHOM YacTu Homep aynutopuu
n/m MaTepUaTbHO-TEXHHYECKOU 0a3bl (mpu HEOOXOMMOCTH )
JlexunoHHas ayquTOpUS
Crnennanu3upoBaHHas 1adbopaTopus 13-17

10. Ouenounble cpeacTBa I MPOBEAECHUS IPOMEXYTOUYHON aTTeCTAllMH
10.1. CocTaB OIIGHOYHBIX CPEACTBIUII MPOBEACHHS MPOMEKYTOUHOH aTTecTalluu
oOyJaronmxcsi 1Mo JUCHUIIIMHE TpUBEACH B Tabmuiie 13.
Tabmuna 13 — CocraB OLIEHOYHBIX CPEICTB ISl TPOBEICHUS IPOMEKYTOUHOM aTTeCTallUU

Bua npomexxyTouHoOM aTTecTanuu IlepedyeHb OIEHOYHBIX CPEICTB

OK3aMeH Cnucok BOIIpOCOB K 3K3aMEHY;
DK3aMEHAallMOHHbIE OUJIETHI.

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHS CQPOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIINI 00yJatonpMMUCs TPUMEHSETCS S-OauTbHas IKaia ONeHKH CHOPMUPOBAHHOCTH
KOMIIETEeHIIN, KoTopasi mpuBeeHa B Tabnuie 14. B TeueHne cemecTpa MOKET UCIOIB30BATHCS
100-6amipHas  mKama ~— MOAYJIBHO-PEHTHHIOBOM  CHCTEMBl  YHUBEpPCHTETa,  IpaBHIIa
UCIIOJIb30BAHUS KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIBHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu oieHKH ypOBHS CPOPMHPOBAHHOCTH KOMIIETCHIIHH

OI1leHKA KOMIIETEHIIU

5-GauTbHAs KT XapakrepucTuka COPMUPOBAHHBIX KOMITETEHIIMH

— oOy4Jaroumicsi IIyOOKO W BCECTOPOHHE YCBOWJ IPOTPaMMHBIN
Mmarepuai;

— YBEPEHHO, JIOTUYHO, ITOCIEI0BATEIbHO U TPAMOTHO €T0 M3/1araer;

— Onupasich Ha 3HAHUS OCHOBHON M JONOJHUTEIBHOM JMTEpaTypshl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAyYHbIE MOJIOKEHUS C TPAKTUYECKON
JIeSITEIIbHOCTBIO HAIlPaBJICHHUS;

— yMeJno 000CHOBBIBAET M ApTYMEHTUPYET BBIABUTAEMBIE UM HUJIEH;

— JIeJIacT BBIBOJIBI M1 OOOOIICHMS,

— CBOOOJTHO BIIAJICET CUCTEMOM CIIeIHATM3UPOBAHHBIX TOHITHH.

COTIINYHO»
<GAYTCHO»

— 00yJaroNMICsl TBEPAO YCBOMJI MPOTPAaMMHBIN MaTepHal, TPaMOTHO H
10 CYIIECTBY WU3JlaraeT €ro, ONHpasCh Ha 3HAHUA OCHOBHOM
JUTEPaTYpHhI;

<XOPOLLIOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

<«GaUTCHON — YBSI3bIBAET YCBOCHHBIE 3HAHHUS C MPAKTUUYECKOM JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4HbIE MMOJIOKECHUS;

— JIeJIaeT BBIBOJIBI M1 O0OOIICHMS,




Or1reHKa KOMIIETEHIIN

5-0ayubHas KA

XapakrepucTika CHOPMUPOBAHHBIX KOMITETCHLIH

— BJIAJICET CUCTEMOU CIIEUAIU3UPOBAHHBIX [IOHATUH.

«YIIOBJICTBOPUTEITBHOY
<GAYTEHOY

— O0Oy4aroIMiics YCBOMJI TOJIBKO OCHOBHOW MPOTPAMMHBIM MaTepUal,
MO CYIIECTBY W3JIaraeT €ro, ONMHUpasch HAa 3HAHUS TOJBKO OCHOBHOMU
JIUTEPATYPHIL;

— JIOMYCKAaeT HECYIIECTBEHHbIC OMMOKUA M HETOYHOCTH;

— UCHBITBIBACT 3aTPpYAHCHHA B HPAKTUUCCKOM IIPUMCHCHUU 3HAaHUU
HAaIlpaBJICHUS,

— cnabo apryMEeHTHPYeT HaydHBIC TIOJIOKCHHS,

— 3aTpyaHseTcs B GOpMYyITHMPOBAaHUH BBIBOJIOB i 000OINCHUI;

— YaCTHYHO BJIAJICET CHCTEMOH CIEIUAIN3UPOBAHH bIX ITOHSTHH.

<HCYHAOBJICTBOPU TCIIBHO»
(HC 3a4YTCHO»

— Oo0OyJalonMiicsi HE YCBOWJI 3HAUUTEIBHOW YacTH MPOrPaMMHOIO
MaTepuana,

— JIONyCKaeT  CYIIECTBCHHBIC  OMMOKA W  HETOYHOCTH  TIpH
paccMOTpeHHH TPOOJIeM B KOHKPETHOM HAIPABIICHUH;

— UCIBITBIBACT TPYAHOCTHU B ITPAKTUYCCKOM IMPUMCHCHHUU 3HaHI/II\/’I;

— HE MOXET apIyMEHTHUPOBATh HAYYHBIE [TOJI0KECHU,

— He opMynHpyeT BBIBOJOB U 000OIICHMIA.

10.3. TumoBbie KOHTPOIBHBIC 3aJAHUS UM MHBIE MAaTEPHAIIBI.
Bonpocs! (3agaun) 11s SK3aMeHa MpeacTaBieHbl B Tadbnuie 15.
Tabnuua 15 — Bompock! (3agaun) Uist 2K3aMeHa

Kon
Ne i/t [lepeuenp BOMpOCOB (3a7a4) IS dK3aMeHa HHKaTOpa
1 IloHsiTHEe MaTEMATHUYECKOTO MOJIEITMPOBAHMUSL. VK-1.B.1
2 OCHOBHBIE aCMEKThl MATEMATUYECKOTO MOJCTUPOBAHUSL. OIIK-3.3.1
OIIK-3.¥.1
3 [TpakTnueckas 3HAYMMOCTb Marematuueckoro | OIIK-4.3.1
MOJEIUPOBAHUS OIIK-4.Y.1
OIIK-4.B.1
4 [Ipumepbl MaTeMaTHUYECKUX MOJENCH IIK-2.3.1
IIK-2.V.1
IIK-2.B.1
[IK-8.3.1
5 MareMaTudecKkue MOJICIIH. OIIK-3.B.1
6 Knaccuduramms moenei. OIIK-3.B.1
l OcoOEHHOCTH OCTPOCHHSI MATEMATHYECKUX MOJIeTIeH OIIK-3.B.1
8 [TocTpoenne MaTeMaTHUECKOW MOJIEIH. I1IK-5.3.1
IIK-5.V.1
IIK-5.B.1
IIK-8.V.1
I1IK-8.B.1
IIK-8.3.1
9 Be16op Bu1a MaTeMaTHUECKOW MOICIIH. OIIK-3.B.1
10 OT160p dakropos. OIIK-3.B.1
11 Ouenka napameTpoB MOJIEIN OIIK-3.B.1
12 ITapHb1i1 perpecCMOHHBIN aHAJIN3. OIIK-3.B.1




13 [TonsiTHE TapHOI perpeccuu. OIIK-3.B.1
14 IToctpoenue ypaBuenus perpeccun. Crnennduranus mogenu. | OIIK-3.B.1
15 O1eHKa mapamMeTpoOB HETMHEWHBIX MOJICTICH. OIIK-3.B.1
16 IIpoBepka kauecTBa ypaBHEHHUS PEIPECCUU. OIIK-3.B.1
17 CraTtnyeckre MOJCIN OIIK-3.B.1
18 [locTpoeHue cTaTHYECKON MOJENN TEXHUYECKON CUCTEMBI VK-1.B.2
19 AHaIN3 CTAaTUYECCKON MOJCIN TCXHUYCCKON CHCTEMEI OIIK-3.B.1
20 JInHAMHUYEeCKIE MOICITH OIIK-3.B.1
21 IlocTpoeHne TMHAMUYECKON MOJEIIA TEXHUYECKON CHCTEMBI YK-2.3.2
22 AHann3 TUHAMHYECKON MOJIEIN TEXHUYECKOH CHCTEMBI OIIK-3.B.1
23 IIporno3upoBaHue COCTOSIHHS TEXHMUECKUX CHCTEM VK-2.B.2
24 Ilenp 1 3a1a4M IPOTHO3UPOBAHUS OIIK-3.B.1
Bompocsr (3amaun) s 3adera / nudup. 3aduera mpeacTaBiieHb B TabauIe 16.
Tabnuua 16 — Bompocs! (3amaun) mist 3auera / nudi. 3auera
Kong

Ne i/t [lepeuenp Bompocos (3ama4) st 3aueta / qudd. 3auera HHmKaTOpa

Y4eOHBIM I1JIaHOM HE IPETYCMOTPEHO

[lepeueHpr TeM i KypcCOBOTO MPOCKTHPOBAHUS/BBIMOIHEHUS KypCOBOM pabOTHI
npecTaBjeHbI B Ta0muie 17.
Tabmuma 17 — [lepeueHb TeM IJ1s1 KypCOBOTO MPOEKTUPOBAHUS/BBITTOTHEHUS KYypCOBOW pPaOOTHI

[IpumepHbIil nepeyeHb TEM Uil KypcOBOTO MPOEKTHPOBAHUS/BBIIIOIHEHHS

Ne n/nm N
KypCOBOM pabOThI
Y4eOHBIM MIIaHOM HE MPETYCMOTPEHO
Bompocsl s mpoBeneHUs MPOMEKYTOYHOM arTecTallid B BHUIE TECTUPOBAHUS

npenacTaBiaeHbl B Tabmuie 18.
Tabnuma 18 — [IpumepHBIN TepeYeHb BOIIPOCOB ISl TECTOB

. Kon

Ne n/m IIpuMepHBIi TIEpeYeHb BOIIPOCOB JUIs TECTOB
WHJIMKaTopa

1 IloHsiTHE MaTEMAaTUYECKOTO MOJEIMPOBAHUSL. YK-1.B.1

2 OCHOBHBI€ aCIIEKThl MATEMAaTHYECKOTO MOJICTUPOBAHMUSI. OIIK-3.3.1
OIIK-3.Y.1

3 [IpakTnyeckas 3HaYMMOCTb MAaTEMAaTUYECKOTO MOJEIMPOBAHUS OIIK-4.3.1
OIIK-4.Y.1
OIIK-4.B.1

4 [Ipumepsl MaTeMaTH4YECKUX MOJETEH I1K-2.3.1
I1K-2.V.1
[1IK-2.B.1
I1K-8.3.1

5 MarteMaTHYeCKHE MOJIEIH. OIIK-3.B.1

6 Knaccudukanust moaemneii. OIIK-3.B.1

7 OCcoOEHHOCTH IMMOCTPOCHUS MATEMAaTUYECKUX MOJIEIICH OIIK-3.B.1

8 [locTpoenre MareMaTHuecKoOl MOJENH. [IK-5.3.1
[K-5.V.1
I1IK-5.B.1
IIK-8.V.1
I1K-8.B.1




I1K-8.3.1
9 Be10op BH1a MaTeMaTHYECKONH MOJIEIH. OIIK-3.B.1
10 OT60p (hakTOpOB. OIIK-3.B.1
11 O1ueHka mapameTpoB MOJIEIH OIIK-3.B.1
12 [lapHbIil perpeccCHOHHBIN aHAIN3. OIIK-3.B.1
13 IToHsATHE NapHOM perpeccuy. OIIK-3.B.1
14 [locTpoenne ypaBaenus perpeccun. CrienuguKanus MoJIeIu. OIIK-3.B.1
15 O11eHKa mapaMeTpOB HETUHEHHBIX MOJICIICH. OIIK-3.B.1
16 IIpoBepka kauecTBa ypaBHEHUSI PETPECCUM. OIIK-3.B.1
17 CrarudecKkue MOJEIN OIIK-3.B.1
18 IlocTpoeHune cTaTuyecKoi MOJEIN TEXHUYECKON CUCTEMBI YK-1.B.2
19 AHaNINM3 CTAaTUYECKON MOJIENH TEXHUUYECKON CHCTEMBbI OIIK-3.B.1
20 JmHamMu4eckue MOACIH OIIK-3.B.1
21 [locTpoenne TMHAMUYECKON MOJIENIN TEXHUYECKON CUCTEMBI VK-2.3.2
22 AHann3 TUHAMUYECKON MOJIEIN TEXHUYECKON CHCTEMBI OIIK-3.B.1
23 [Iporno3upoBaHnue COCTOSTHUSI TEXHUYECKUX CUCTEM YK-2.B.2
24 Ienb u 3amau TPOTHO3UPOBAHMUS OIIK-3.B.1

[lepeueHb TeM KOHTPOJBHBIX PAOOT MO JUCHMUIUIMHE OOYYaIOUMXCS 3a04HON (HOPMBI
oOyueHus, mpeacTaBaeHbI B Tabauie 19.

Tabmuma 19 — IlepeueHb KOHTPOIBHBIX PAOOT

No i/mt IlepeueHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Meroauueckue  MaTrepuanbl,  OMNpENENAIONMEe  MPOLEAypbl  OIEHHUBAHUSA
WHJIMKATOPOB, XapaKTepU3YIOIMX JTanbl (QOPMUPOBAHUS KOMIIETCHIIUH, COAEpKATCsi B
JIOKAJIbHBIX HOPMAaTHUBHBIX akTax [ YAIL permaMeHTUpPYIOIMX TOPSAOK H  MPOUEIYPY
MPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTallMi O0Y4aroUXCs
I'VAIL

11. Meroanyeckue yka3aHus sl 00Oy4aroIMXCsl 1O OCBOCHUIO TUCITUTLIMHBI

11.1. Metoguueckue yka3aHHUs Ui OOY4JalOIMXCS IO OCBOEHHUIO JIEKIIMOHHOIO
Marepuana.

OCHOBHOE Ha3zHa4YcHHE JICKIIMOHHOIO MaTepuana — JOTMYECKH CTPOMHOE, CUCTEMHOE,
r1yOOKOe W SICHOE M3JIOKeHHEe ydyeOHOoro marepuana. Ha3HaueHue COBpEMEHHOW JIEKLHMHM B
pamMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMALUIO [0 TEME, a B OCBOCHUU
(GyHIaMEHTaNbHBIX MPOOJIEM AMCLUMIUIMHBI, METOJOB HAy4yHOIO IIO3HAHMs, HOBEHIMX
JOCTHIKEHUW HAaydHOW MBICTH. B yueOHOM mpoiiecce JEKIHsl BBIMOTHSIET METOI0JIOTHUYECKYO,
OpraHU3alMOHHYI0 U MH(OpMalMoHHYO (QyHKUMU. JIekus packpbIBaeT MOHSITUWHBIN anmapaT
KOHKpETHOM 00nacTu 3HaHMs, €€ MpoOseMbl, JaeT LEeNbHOEe MPEACTaBICHHE O AUCLMIUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C APYTUMU U CLIUILIMHAMMU.

[Inanupyemble pe3yabTaThl MPU OCBOCHUHU 00YJaIONIMMHUCS JIEKIIMOHHOIO MaTepuaa;

— TIOJYYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX OIPENEIACTCS LIEJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— IIOJIy4E€HHUE OIbITa TBOPUECKOH pabOThl COBMECTHO € IIPEIOABATEIIEM;

— pa3BUTHE TNPOPECCHOHATBHO-/ICNOBBIX  KAa4eCcTB, JIOOBM K TMpEeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOIO MBILUICHHUS.

— TOsIBJIGHHE HEOOXOJMMOT0 MHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITETIbHON paboThI;

— TIOJIydEHHE 3HAHHM O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKH M TEXHUKH U O
IPOrHO3€ UX Pa3BUTHS Ha OM>KaN e TObI;




— HAy4uThCS METOIUYECKH oOpabaThiBaThb MaTepuan (BBLAEIATH IVIABHBIE MBICIH U
IOJIOKEHUS, TNPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSITH HX B  pa3IMYHbBIX
bopMynHupoOBKax);

— TOJIydeHHE TOYHOTO MOHMMAaHUs BCeX HEOOXOIUMBIX TEPMUHOB U MOHATUH.

JIeKMOHHBI MaTepual MOXKET CONPOBOXKAATHCSA JEMOHCTpPALMEed CIIAloB U
UCIIOJB30BAHMEM PpA3[aTOYHOIO Marepuaiga HIpH IPOBEICHUH KOPOTKUX JAUCKYcCUH 00
0COOEHHOCTSX MPUMEHEHHU S OT/ICNIbHBIX TEMATHK MO TUCIUIUIMHE.

CrpykTypa MpeaocTaBi€HHUs JEKIIMOHHOTO MaTepuana: COOTBETCTBYET COJAEPKaHUIO
JTUCHIHILINHGI (Tabnuma 3).

Meroauueckue yKa3aHUs II0 OCBOCHHUIO JIEKIIMOHHOIO MaTrepuala IPEICTaBIICHBbI B
cucreme LMS: https://Ims.guap.ru/new/course/view.php?id=499.

11.2. Metoauueckue ykazaHus JJIs1 00y4aloUMXCsl 110 Y4aCTHIO B CEMHUHAPax
He npexycmotpeno.

11.3. MeTtoguueckue yKazaHUs JUIS OOYYArOIMXCS IO TPOXOXKICHUIO MPAKTHYECKIX
3aHATUHI

[IpakTiyeckoe 3aHATHE SBJISETCS OJHON M3 OCHOBHBIX (OPM OpraHu3aluu y4eOHOro
mpoliecca, 3aKTI0YalOIIAscs B BBIMOTHEHUH O0YJalONMMUCS 0/l PyKOBOJICTBOM IpENoAaBaTens
KOMIUJIEKCAa YYEOHBIX 3aJaHUM C IENbI0 YCBOCHHUS HAy4YHO-TEOPETHUYECKUX OCHOB YdeOHOM
JTUCIUTIMHBL, TPUOOPETEHH S YMEHU I U HABBIKOB, OIBITA TBOPYECKOH AEATEIbHOCTH.

Llenpto MPAKTUYECKOTO 3aHATHS Ul OOYYaroLIerocs sIBJISETCS MPUBUTHE O0YyJarolMMCs
YMEHMI U HABBIKOB IIPAKTUYECKOMN ACSITEIBHOCTH 110 U3y4aeMOW JUCLUILIINHE.

[Tnanupyemble pe3yiabTaThl MPU OCBOCHUH 00YyJarOIMMCS TPAKTUUECKUX 3aHSITHM:

— 3aKperuvieHue, yriayOleHue, paclMpeHHe M JeTalu3alus 3HaHUN NpU peleHUuu
KOHKPETHBIX 3a7a4;

— pa3BUTHE TII03HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSATEIBHOCTH  MBIIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJIAQJICHHE HOBBIMH METOJaMU W METOJMKAMHU HU3YydeHUs KOHKPETHOW YyueOHOU
JVCLMIIIINHBL

— BBIpa0OTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYEHHBIX 3HAHUW s
BBITIOJTHEHU S 3aJIaHU

— obecrieyeHuEe PALMOHAIBHOIO COYETaHUs KOJUIEKTUBHOM M MHAMBUIYaJIbHON (opm
o0yJeHusl.

TpeGoBaHusT K TPOBEICHUIO TPAKTHUCCKUX 3aHSITHH COMEPKATCA B METOJMUCCKHX
yKa3aHUsX, MPEACTaBICHHBIX B cucTteMe LMS: https//Ims.guap.ru/new/course/view.php?id=499.

11.4. Meroguueckue yka3aHusl Juid OOy4aloUMXCS IO BBIMOJHEHHUIO J1a0OpaTOPHBIX
pabor

B xozme BhImonHeHHs 1a00OpaTOpPHBIX pPAabOT oOOydyaronmics JOJDKEH YIIyOUTh U
3aKpENUTh 3HAHHUS, MPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHONW METOJAMKOW M TEXHHKOU
JKCIIEPUMEHTa B COOTBETCTBHUU C KBAJU(UKALMOHHONW XapaKTepUCTUKON 0O0ydaroIerocs.
Beimonnenue nabopaTtopHbIX pabOT COCTOMT M3 HKCIIEPUMEHTANIbHO-ITPAKTUYECKON, pacyeTHO-
AQHAJMTUYECKON 9acTe U KOHTPOJIBHBIX MEPOIIPUATHM.

Beinonnenue naGopaTopHbIX paboT 0O0ydaroUMMCs SBISETCS HEOThEMJIEMOM 4YacThbiO
U3y4eHUS JUCLUMIUIMHBI, OIpENeNseMOl y4eOHBIM IUTAHOM, W OTHOCHTCS K CpEACTBaM,
00eCIeunBaOIMM PEIICHHE CIEAYIONMX OCHOBHBIX 33/1a4 00yJaroIerocs:



— IpUOOpeTeHHE HABBIKOB MCCJIEJOBAHMS IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU JUCLUILINHBL;

— 3aKpEIUICHHME, Pa3BUTHE M JETaIM3alUs TEOPETUYECKUX 3HAHMM, IOIYYEHHBIX HA
JEKIUSX;

— TOJy4eHHE HOBOM MH(POPMAIIUH 110 U3y4aeMOl TUCLHUIIINHE;

— IpHOOpeTeHHE  HAaBBIKOB  CAMOCTOSTENIBHOM  paboTel ¢ J1abOpaTOpHBIM
o0opynoBaHuEM U MpudoOpamu.

Metonnueckue yKa3zaHus I BBITIOJIHEHUS JIaOOpaTOpHBIX paboT IPENCTABIEHBI B CUCTEME
https://Ims.guap.ru/new/course/view.php?id=499.

11.5. Meroau4ieckue ykazaHus s OOY4YarONMXCS IO MPOXOXACHHUIO KypCOBOTO
POEKTUPOBAHMS/BBITIOTHEHHSI KypCOBOM pabOTHI

He npengycmoTtpeno.

11.6. Meroauyieckue yka3zaHHs IS OOYYAIOUMXCS MO MPOXOXKICHUIO CaMOCTOSTEIhHOM
paboTsl

B Xozne BBIOMHEHUS CAMOCTOSITENBHON pabOThl, O0Yy4JarolMiics BBIIOIHSAET paboTy o
33/IaHUI0 U TIPH METOJMYECKOM PYKOBOJICTBE MpENoaBaTelisi, HO 0e3 ero HenocpeICTBEHHOTO
Y4aCTHSI.

Jist obygaronmxcst 1Mo 3a04HOM (opme OOydeHHS, CaMOCTOSTENbHAs paboTa MOKET
BKIIIOYATh B CeOsI KOHTPOJIBHYIO PaboTYy.

B mporecce BBINOIHEHHS CaMOCTOSATENLHON pabOTHI, y oOydaromerocs (opmupyercs
1esnecoodpasHoe IIaHUPOBaHUE PabOYero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBHIKM B YCBOCHHH M CHCTEMATHU3allMH MPUOOpETaeMbIX 3HAHHM, 00ECIIeYnBaET BHICOKHM
YPOBEHb YCIIEBAEMOCTH B TMEpHOa OOYUeHHs, IOMOTaeT MOJYYUTh HABBIKM ITOBBIIICHHS
poeCCHOHATFHOTO YPOBHSIL.

Meroauyeckie yKa3aHus ISl BBINONHEHWS CaMOCTOSTENBHOM paboThl MPEICTABJICHBI B
cucteme LMS: https://Ims.guap.ru/new/course/view.php?id=499.

11.7. Meroauyeckre yKazaHHs JUIsi OOYJarONMXCS 10 TPOXOXKACHUIO TEKYINETO
KOHTPOJIS YCIIEBAeMOCTH.

Tekynmmii KOHTPOJIb YCIIEBAEMOCTH IPEIYyCMATPHUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aronmxcsi, OCYIIECTBISIEMOTO B TEUCHHE CEMECTpa C LIEIbI0 OICHUBAHUS XOJa OCBOCHUS
MACHUILINHEI.

11.8. Meroauueckue ykazaHUs A1 OOYYAIOUMXCS IO MPOXOKACHUIO MPOMEKYTOUHOU
aTTeCTaluu.

[TpomesxxyrouHas aTTecTanus oOy4Jaronmxcs npeaycMaTpuBaeT OIICHUBaHHE
MPOMEXYTOYHBIX U OKOHYATENBHBIX PE3yAbTATOB OOYUEHHUs MO JUCHMUIUIMHE. DK3aMEH 3TO
dopma OreHKH 3HAHUH, MOJYYEHHBIX O0YJaroIMMCS B MPOLIECCe M3YUeHUsI BCEH JUCIUTIIIMHBI
UJIM €€ YacTH, HaBBIKOB CAMOCTOSITEIbHONW pabOThI, CIIOCOOHOCTH MPUMEHATh UX JUISl PELCHUs
MPAKTUYECKUX 3a/1ad. DK3aMEH, KaK MPaBUiIO0, IPOBOAUTCS B MEPUO] K3aMEHALITUOHHON ceccum
W 3aBEpIIACTCS ATTECTAI[MOHHOM OIEHKOW <«OTJIUYHOY», «XOPOILIO», «yIOBJICTBOPHUTEIHHOY,
«HEYIOBIETBOPUTETIHHO.

CucreMa OLEHOK MpH TMPOBEIECHUM MPOMEKYTOUHOM AaTTECTAllMU OCYILUECTBIIAECTCA B
coorBercTBUM ¢ TpebOoBanusimu [lonmokennii «O TeKymieM KOHTpOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOH arrectanuu cTyaeHToB [YAIL, oOydaronmxcss MO MpOrpamMMbl BBICIIETO



obpazoBanus» U «O MOAYIbHO-PEUTHHTOBOM CHCTEME OIIEHKM KadecTBa Y4eOHOW pabOThI
ctyaeHToB B ['YAID».

CucremMa OIEHOK IMpPU TPOBEACHUHM MPOMEKYTOYHON aTTEeCTAllUM OCYIIECTBISETCS B
cooTBeTCTBUM ¢ TpeOoBanusmu [lomoxenuit «O TeKyleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXYTOUHOM aTTectanuu CcTyaeHToB [ YAII, oOydaronmxcs MO MTporpaMmbl BBICILIETO
obpazoBanus» U «O MOAYIbHO-PEUTHHTOBOM CHCTEME OIIEHKH KauecTBa Y4eOHOH paloThI
ctyneHToB B ['YAII».



JlucT BHeceHUs U3MEHEHUI B pabouyro MporpaMmy 1M CLUIIIMHBI

JlaTa BHECEHUA
M3MCHEHUI U
JIOTIOJTHE HHM.

IToxmmcyr BHeCIIETO
M3MCHCHUS

Conepxanve MI3MEHSHUN U JOTOTHSHUN

Hata u Ne
MPOTOKOJIA
3aceqaHus
Kadeapol

[Toamice
3aB.
Kadeapoit




