MMHUCTEPCTBO HAYKM 1 BBICIIIET'O OBPA3OBAHUS POCCUICKON
‘ OENEPAITNA
(enepansHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEXKIEHUE BEICIIETO
o0pa3oBaHus
"CAHKT-IIETEPBYPI"CKUI TOCYJAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMUYECKOI'O ITPUBOPOCTPOEHN "

Kadenmpa Ne 3

YTBEPXIAIO
PyxoBoauTtens 06pa3oBaTeNIbHOM IPOrpaMMBI

JL.T.H.,Ipod.

(JI0/KHOCTB, Y4. CTCHIEHB, 3BAHUE)

A.B. Konsuisnos

(nnuumanpt] Gamumus)
A = -

(nmoanuce)

« 10 » dempanas 2025

PABOYASA ITPOI'PAMMA T CLATIIIMHBI

((3KCHCpI/IMCHTaJII>HI>IC METOABI OIITUKH
(HaumeHOBaHMe AUCLMILIHHEL)

Kox HanpaBieHus 1OAroTOBKY/
CIEIMATEHOCTH

03.03.01

HaKMCHOBaHHC HallpaBJICHUA

: [Mpuxianaele MaTemMaTika U Guinka
HOATOTOBKH/ CIEIaTbHOCTH

'

HaumenoBanue [Mpuknagaas ¢usuka 1 UHGOPMALUOHHBIE TEXHOJIOTHH B
HaIpaBJIEHHOCTH HaHOUH]IyCTPHUHU
®opma 00yueHus OYHas
T'ox mpuema 2025

Canxr-IlerepOypr— 2025




JIucr cormacoBanus pa60qe1‘/'1 IporpaMMbl JUCITHUITIIMHBL

IIporpammy coctaBui (a)

JOIL., K.().-M.H., JOII. ///%/ 4 /é 02.2025 10.A. HoBukoBa

(I0JKHOCTB, Y4. CTCIICHB, 3BAHKE) T /(r[o,:mmf, J1ara) (MHULMANIEL, (haMuIIHs)

ITporpamma onoOpeHa Ha 3aceqannu kadeaps: Ne 3

« 03 » deBpans 2025 r, mporokon Ne 10

3aBenyrommii kageapoit Ne 3 71
J.T.H.,Apod. \ -f‘— _ceye== 03.02.2025 A.B. KonsuisIos

(y4. cTeneHb, 3BaHue) (moanuce, aara) (uHuumManel, pamums)

3aMeCTHUTENh JUPEKTOPA HHCTHUTYTA OITTU mo MeToaudecKoit paboTe
JIOIL. ,K.T.H. 7 {/ 04.02.2025 H.IO. Edpemor

(J0KHOCTB, Y4. CTEIEHb, 3BAHMKE) E° (nmoamnuce, nata) (vHULHATEL, hamuus)



AHHOTanus

JucuuninuHa «OKCIepUMEHTANbHBIE METOJbl ONTHUKHM» BXOAMT B 00pa30BaTENbHYIO
IpOrpaMMy BBICIIETO 00pa3oBaHUsl — NPOrpaMMy OakalaBpHara 10 HaIlPaBICHUIO MOArOTOBKH/
crenranbHOoCcTH 03.03.01 «IIpuknagabeie MaTemaTrka U pusuka» HanpaBiaeHHOCTH «lIpukiamHas
¢uszvka U WHPOPMAIMOHHBIE TEXHOJOTUM B HAHOWMHIYCTPUW». JMCUIHIIMHA peann3yeTcs
kadeapoi «Ne3y.

JlucuurnivuHa HaleeHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUI:

YK-1 «CnocoGeH oCymliecTBIsATh MOUCK, KPUTHUECKUN aHadu3 W CUHTE3 WHpopMaiuu,
MPUMEHATh CUCTEMHBIN MOAXO0/ JIJIsl PEIICHUsI ITOCTABJICHHBIX 3324

[TK-1 «CnocobeH mpoeKTHPOBaTh CIOKHOE BAKyYMHOE TEXHOJOTHUECKOE 000pYI0BaHHE
AJIEKTPOBAKYYMHOT'O U MOJYMPOBOJAHUKOBOTO MTPOU3BOCTBA»

I[IK-9 «Cnocoben pa3pabaTeiBaTh HOBBIE TPOTPAMMBl M METOJWKH HCIIBITAHUHN
WHHOBAIIMOHHOM MPOAYKIIMHA HAHOUHAYCTPUH»

[IK-10 «CmocobeH TpOBOAUTH CTAaTUCTHYECKHUW aHAIU3 PE3YIbTaTOB HCIBITAHUN
MHHOBALIMOHHOM MPOAYKIIMKA HAHOUHAYCTPUH»

Copep:xaHue NUCHUIUIMHBI OXBaThIBA€T KPYT BOIIPOCOB, CBSI3AHHBIX C OCOOCHHOCTSMU
YCTPOMCTBA COBPEMEHHBIX CIIEKTPATBHBIX MPHOOPOB M ONTUYECKIX METOJIOB HCCIIETOBAHUSI.

[IpenogaBanne AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUH
y4eOHOT0 Mpoliecca: JCKINH, IPaAKTUIECKHUE 3aHITH, CAMOCTOSTENIbHAS paboTa 00yJaromerocs.

[IporpaMMoil IUCHUIIIMHBI TPETYCMOTPEHBbI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsA aTTecTays B hopme nudhepeHIpoBaHHOTO 3aUeTa.

OO6mIast TpyAO0EMKOCTh OCBOCHHS AUCITUIUTMHBI COCTABIsEeT 3 3a4eTHBIX enuHuIbl, 108
4acoB.

SA3bIK 00yUYEHUS 110 AUCIUTUIMHE «PYCCKUINY.



1. Ilepeuensb maaHUpyeMbIX Pe3yJIbTATOB OOYyUEHHUS 110 TUCIUILTHHE

1.1. Tlenmu npenomgaBaHusi AUCIUTLIAHBI
- ¢popMUpOBaHUE Y CTYACHTOB MPEACTABICHUI O MPUHIUITAX PAOOTHI COBPEMEHHBIX ONTHYECKHIX
puOOPOB;

- 03HAKOMJICHHE CTYCHTOB C ONTUYECKUMU MaTepUaIaMu;
- OCBOGHHE CTY/ICHTaMH ONTUYECKUX METOJI0B U3MEPEHU.

1.2. JlucuumuiiHa BXOOUT B  COCTaB  dYacTd, (opMupyeMod  ydacTHUKaMU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHON MPOrpaMMBbl BRICIIIET0 0Opa3oBaHus (anee —
OIl BO).

1.3. Ilepeudenb muaHNpyeMbIX pe3yIbTaTOB OOYUEHHUS 10 AUCIUILTUHE, COOTHECEHHBIX C
IJIaHUPyEeMbIMU pe3yibTaTamMu ocBoeHus OIl BO.

B pe3ynbrare u3yueHus AUCHUIUIMHBI OOyUarOUIUICS IOJKEH 00agaTh CIEAYIOUUMHI
KOMITETEHITUSIMU WM UX YacTsiMu. KOMIETeHIINY U MHAUKATOPBI MX JOCTIKEHUS TIPUBEJICHBI B
tabnuue 1.

Tabmuma 1 — [lepeuens KoMneTeHIINI U MHAUKATOPOB UX JTOCTHIKEHUS

Konn
Kareropus (rpynmna) Kon 1 HanMeHnoBaHMe HHIUKATOPA JOCTHIKEHUS
KOMTICTEHITHH HAHMCHOBAHMIE KOMIIETCHIINH
KOMTICTEHITHH

[1K-3 Criocoben

MIPOBOIUTH

HKCIIEPUMEHTHI 110

3a/laHHBIM

METOINKAM C [1K-3.3.1 3HaTH METOIBI TUTAHUPOBAHUS

00paboTKoit 1 AKCIIEPUMEHTa; METOJIbI cOopa 1 00paboTKH

aHAJIN30M UX JTAHHBIX TPU TPOBEJACHUN UCCIIEIOBAaHUM
TpodeccHoHabHBIC pe3yIbTaTOB, [IK-3.Y.1 ymeTs IpoBOAUTH 3KCIIEPUMEHT 110
KOMITETEHIIHI COCTaBIISITh 3a/laHHBIM METOJIMKaM; HCII0JIb30BaTh

OTHCAHUS KOMITBIOTEPHBIE METOJIBI 00pabOTKH Pe3yTbTAaTOB

BBITIOJTHEHHBIX SKCIIEPUMEHTa

HCCIIEIOBAHUN U [TIK-3.B.1 BnageTh HaBBIKAMH COCTABIICHUS

MOAITOTaBINBAThH Hay4HBIX 0030pOB

JaHHBIE 115

pa3paboTKu HAYYHBIX

0030p0oB 1

nyOauKanu

T1K-4.3.1 3HaTh c10COOBI IIOATOTOBKA U

[1K-4 Cnocoben oopMIIeHUS TEXHUKO-9KOHOMUYECKUX

MOATOTOBUTH U 000CHOBaHUH I TEXHOJIOTUH

0QOpPMUTH TEXHUKO- | 3aIlVIAHUPOBAHHBIX K POU3BOJICTBY MPUOOPOB

YKOHOMHUYECKHE [IK-4.Y.1 ymeTs 0pOpMIISITH TEXHHKO-
[Ipodeccuonanbueie .
KOMIIETEHIIHH 06OCHOBaHI:I$I JUISL HKOHOMUYECKHE OOOCHOBAHUS JJIsl TEXHOJIOTUN

TEeXHOJIOTH 3aMJIaHUPOBAHHBIX K IIPOM3BOJCTBY IPUOOPOB

3amnanupoBaHHbix K | [IK-4.B.1 Bnajners HaBbIKaMu IOATOTOBKU U

MIPOU3BOJICTBY oopMIIeHHS TEXHUKO-IKOHOMHYECKUX

puOopoB 000CHOBaHUH I TEXHOJIOT U

3arJIaHMPOBAHHBIX K IPOU3BOJICTBY NpHOOPOB

[IK-5 Cnocoben [1K-5.3.1 3HaTh 0OCOOEHHOCTHU Pa3padOTKH

pa3paboTath TeXHUYECKUX TPeOOBaHUN K MOJIEpHU3AIINN
[Ipodeccronanbhbpie | TEXHUYECKUE TEXHOJOTUYECKHX JIMHUH C IENBI0 pean3aiuu
KOMITETEHIHI TpeOoBaHUS K KOHIETIUHU POU3BOCTBA U ONITUMU3AIINN

MOJIepHU3AIUN TEXHOJOTUYECKHUX MPOIIECCOB C YUETOM

TE€XHOJIOTHYECKHUX TpeOOBaHUI CHCTEM MEHEIKMEHTA




JIMHUH C [eJIBI0
peanu3anuu
KOHIEIIUN
MIPOU3BOJICTBA U
ONTUMHU3AINU
TEXHOJOTHIECKHUX
MIPOLIECCOB C YUETOM
TpebOoBaHMl CUCTEM
MEHEDKMEHTa

[IK-5.Y.1 ymersb pazpabaThiBaTh TEXHHYECCKUE
TpeOOBaHUS K MOJIEPHU3AINHN TEXHOJIOTHIECKIX
JUHUHN C y4EeTOM TpeOOBaHUM CUCTEM
MEeHEePKMEHTa

[IK-5.B.1 BnageTh HaBBIKAMH pa3pabOTKH
TEXHUYECKUX TPeOOBaHUN K MOJICPHU3AIIUN
TE€XHOJOTHYECKUX JINHUN

I1IK-6 Criocoben
[MOJITOTOBUTE U
COIJIacOBaTh
KOMITJIEKTEI
JIOKYMEHTAIUH TI0
peJiaraeMbIM K

T1K-6.3.1 3HaTE OCOOCHHOCTH ITOJITOTOBKA U
COTJIaCOBaHUS KOMIUICKTOB JOKYMEHTAITUH T10
MpeanaraéMbIM K BHEJIPEHUIO TEXHOJIOTUUECKUM
IpoIeccaM ¢ OTBETCTBEHHBIMH HUCIIOJTHUTEIISIMA

BHEJIPEHUIO CMEKHBIX 10/Ipa3iefIeHHid COrJIacHO OU3Hec-
[IpodeccroHambHBIE | TEXHOIOTHUECKUAM MIPOLIECCY CUCTEM MEHEKMEHTa
KOMIIETCHIINU rporueccam ¢ [IK-6.Y.1 yMeTb MOArOTaBIUBATH U

OTBETCTBEHHBIMU COTJIACOBBIBATh KOMILIEKTHI JIOKYMEHTAIIUU C

HCIOJIHUTENSIMU OTBETCTBEHHBIMU UCIIOTHUTEIISIMU CMEKHBIX

CME)XKHBIX TOIpa3IeIICHU N

MoJIpa3icIeHu i [TIK-6.B.1 BnageTh HaBBIKAMH MTOJTOTOBKH

coriacHo Ou3Hec- KOMILJIEKTOB JIOKYMEHTAIUH

IIPOLIECCY CUCTEM

MEeHEeDKMEHTa

[1IK-7.3.1 3HaTh NpUHIUIBI Pa3padOTKH METOJUK

[TIK-7 Ciocoben U TEXHUYECKUX PYKOBOJICTB TSI

pazpaboTarb AKCIIEPUMEHTAIILHON TPOBEPKHU

METOJIUKH U TEXHOJIOTHYECKHX TPOIIECCOB U MCCIIEOBAHUS

TEXHUUYECKUE apaMeTpoOB HAHOCTPYKTYPHBIX MaTepUATIOB

PYKOBOJCTBA JUIs [1IK-7.Y.1 ymeTs naaHupoBaTh pazpaboTKy
TpodeccHonabHbE HKCHEPUMEHTAJIbHOW | METOJUK U TEXHMMECKHX PYKOBOJICTB JIILi
KOMIIETEHIIHI MIPOBEPKU AKCIIEPUMEHTAIIbHON TPOBEPKHU

TE€XHOJIOTHYECKHUX TEXHOJOTMYECKHX IIPOIIECCOB U MCCIIEOBAHUS

IIPOLIECCOB U [1apaMeTPOB HAHOCTPYKTYPHBIX MaTEPUAJIOB

HCCIIeIOBAHUS [IK-7.B.1 BnageTh HaBbIKaMH pa3padOTKH

[apaMeTpoB METOJMK U TEXHUYECKUX PYKOBOJCTB JJIs

HaHOCTPYKTYPHBIX HKCIEPUMEHTAJIbHOU IPOBEPKU

MaTepHajoB TE€XHOJIOTMYECKUX IIPOLIECCOB U UCCIIEOBAHMS

[apaMeTpoB HAHOCTPYKTYPHBIX MaTepUajioB

— Owusmka;

2. Mecro auctumimHbl B cTpykType Ol
Jucuumimna OGa3upyercs Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYJSHTAMHU IMPU H3yUYEeHUU
CJIETYIOIINX JUCIHUIIINH:

— OCHOBBI ONITUKW,
— Ilpuknannas ontuka.
3HaHusI, OJyYeHHBIC TPH U3YUYCHUH MaTepHralia JaHHON AUCIUTIIMHBI, UMEIOT CAMOCTOSITEIbHOE

3HAQ4YCHHC.




3. O0BeM u Tpy10EMKOCTh JIUCIUILIMHBI
Jlanubie 06 oOmmeM oO0BbeMe AUCIUIUIMHBI, TPYJIOEMKOCTH OTJEIBHBIX BHIOB y4eOHOM
paboThI IO TUCIUIUTMHE (M pacipe/ieieHne dTOH TPYJ0EMKOCTH TI0 ceMecTpaMm) Mpe/ICTaBICHBI B
Tabnuie 2.

Tabmuma 2 — O6beM U TPYA0EMKOCTh AUCIUATIINHBI

TpynoemMkocTs o

Bun yuebHoit paboTsl Bcero cemecTpam
No§
1 2 3

Oowian mpyooemKocmp OUCYUNTIUHDI, 4/ 144 4/ 144
3E/ (qac)
U3 Hux yacoe npakmuyueckoil n0020MoeKu 20 20
AyoumopHbvle 3aHAmMUA, BCETO Yac. 30 30
B TOM YHUCJIE:

nekiuun (J1), (dac) 10 10

npaktadeckue/cemuaapckue 3aHstus (I13), 20 20

("ac)

nabopatopuble padoTsI (JIP), (4ac)
KypcoBoit mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnan padboma, Bcero (4ac) 78 78
Buo npomescymounoii ammecmayuu: 3auer,
mad¢. 3adger, sk3amer (3aver, Judd. 3au, DK3. OK3.
DK3.*%*)

4. ConepxaHue TUCIUTIIMHBI
4.1. Pacnpenenenue TpyI10€MKOCTH TUCHIUIUIMHEI 110 pa3jieiaM 1 BUAaM 3aHSITHMA.
Pasienbl, TeMbI IMCIHUILIMHBL X UX TPYIOSMKOCTh PUBEICHBI B TabHIE 3.

Tabnuna 3 — Paznenbl, TeMbl TUCIUILTHHBI, UX TPYAOEMKOCTh

Paznenbl, TeMbl AUCLIMITIMHbI Jlexuun I13 JIP(9ac) KP CPC
(uac) (C3)(ua (uac) (uac)
Cemectp 8
Pazgen 1. OOmue mpeacTraB/ieHusi o 8 8 12
(popMHPOBAHNH ONTHKH U CHEKTPOCKONHH
Tema 1.1. Drarnbl pa3BuTHS] 2 2 4
9KCHEPUMEHTAIbHOH ONTUKH.
Tema 1.2. CnekTpanbHblil 1uana3zoH 1 4 4 4
OCHOBHbIE XapaKTePUCTUKH ONTUYECKOrO
W3J1Y4EHUsl
Tema 1.3. ATMocdepa kak ontTuueckas cpena 2 2 4
Paznen 2.CnkrpajnbHble NpHOOPBI H HX 8 8 10 50
XApAKTePHCTHKH.
Tema  2.1. OO0was  XapakTepuCTHKa 2 2 2 4
CHEKTPaJIbHBIX MPUOOPOB
Tema 2.2. [IlpusmMeHHblE CHEKTPAJIbHBIE 2 2 2 6
MpUdOpHI.
Tema 2.3. HntepdepeHiinonHbie 2 2 2 20
CHEKTpaJibHbIE MPUOOPBI.
Tema 2.4. ludpaxuroHHsle peLIeTKH 2 2 2 20
(nockue, BOrHyThie, rojorpaduueckie)
Pa3znen 3. Metoabl padoThI ¢ ONTHYECKHM 4 4 2 16
npudopamMu U MaTepHAJIAMH




Tema 3.1. Metoauka paboThl ¢ ONTHYECKUMUY| 2 2 2 4
JETAISIMU U PacXOJHBIMUA MaTepHalaMH

Tewma 3.2.OUABTPH ONTUYECKOTO AHAMa30Ha 2 2 12
Hroro B cemectpe: 20 20 10 78
Hroro: 20 20 0 10 78

[IpakThueckass MOATOTOBKA 3aKIIOYAETCSs B  HEMOCPEJACTBEHHOM  BBIMOJHEHUU
OOyJarOIUMHUCS.  OMNpPENeNIEHHBIX  TPYIOBBIX  (YHKIWH,  CBSA3aHHBIX C  Oyjaymei
npogeccuOHATEHON AEATEIbHOCTHIO.

4.2. CopnepkaHue pa3/IesioB U TEM JICKITMOHHBIX 3aHITHH.
Copepxanue pa3ielioB ¥ TeM JIEKIIMOHHBIX 3aHITHI MPUBEICHO B TaOHIIE 4.

Tabmmna 4 — Coxeprkanue pa3esioB U TeM JIEKIIMOHHOTO IHUKJIa

Howmep paznena Hasanue u copeprkanue pa3zieioB U TeM JIEKIIMOHHBIX 3aHATHN
1 Pazpen 1. O6mue npeacrasiienns o0 popMHPOBAHNH ONITHKHA U
CHEeKTPOCKONHH

Jlexums 1. OnTuka v CHEKTPOCKONHUS — 3Tarnbl (pOpMUPOBAHUSL.

Jlexums 2. CnexkTpaiibHbIN IUaNa3oH U OCHOBHBIE XapaKTePUCTHKH
ONTHYECKOTO U3ITYyUEHUS

Jlexuums 3.CriekTpanbHbIi AMANa30H MPO3PavyHOCTH aTMOC(eEpHl,
«armocepHbie OKHa

Jlexumst 4.ATMocepHbIe SBICHHUS W UX BIMSHUE Ha Ka4eCTBO ONTHYECKUX
U3MEPEHUH

2 CnexTpajbHble HPHOOPHI H HX XaPAKTEPHCTHKH

Jlexums 5. Knaccsl criekTpanbHbIX MPUOOPOB, OCHOBHBIE XapaKTEPUCTUKH
Jlexuus. 6. OnTruyecKre cXeMbl M XapaKTepUCTUKU MPU3MEHHBIX
CHEKTPalIbHBIX MPUOOPOB

Jlexuus 7. MuTepdepeHUoHHbIe CriEKTpalibHble MPUOOPLI, YIIoBas U
nuHeliHas nucnepeus. Paspeatomas cnocoOHOCTD

Jlexuus 8.Uurepdepomerp @abpu-llepo B cnekrpanibHbiX npubopax,
CKaHUPOBaHHUE CIIEKTPOB

Jlexkums 9. MeTonnka H3roToBaeHUS TU(PPAKLIMOHHBIX PELIETOK.
CnekrpasbHble TPUOOPHI C TNIOCKUMU AUPPAKLIMOHHBIMU PeIIeTKAMHU
Jlexuus 10. BorHyTble u rosnorpaduueckue qupakiOHHbIE PELUIETKH, UX
peanu3auys B CIEKTpaibHbIX nprudopax

3 MeTtoab! padoThI ¢ ONTHYECKHMH NPHOOPAMH H MAaTepHATIAMHA

Jlekims 11, Meronuka paboThl ¢ ONTUYECKUMM JeTAIMU U
pacxoJHbIMU MaTepuaiaMmu

Jlexuus 12. ®u3MKO-XMMHUYECKHE CBOMCTBA ONTUYECKUX MATepHAlIOB

Jlekuus 13. Usrotoenenue, Ha3HaUYE€HUE U XapaKTEPUCTUKU (PUITBTPOR
ONTHYECKOro Auana3oHa

Jlekums 14. CeetodunbTpbl Ha OCHOBE SBJICHUN MOIJOUICHUS)
MpeJOMJIIEHUs], OTPAXKEHHUS, TUCTIEPCHU

Jlexuus 15. CBeTounbTpbl HA OCHOBE SIBICHUH UHTEpdEepeHLUH




4.3. Ilpaktuueckue (CeMHUHAPCKUE) 3aHSATUS
TeMbI MpaKTHYECKUX 3aHATHH U UX TPYJTOEMKOCTh ITPUBEICHBI B TAOJHUIIE 5.

Tabmmua 5 — [IpakTuyeckne 3aHsATHs U UX TPYJIO0EMKOCTb

W3 Hux Ne
No | Temsl nmpaktuueckux | Dopmbl mpakTudeckuX | TpymoeMKocTh, |MpaKkTHUYECKOH |pa3aena
n/m 3aHATHN 3aHITHIA (gac) MOATOTOBKH, | IHUCIIUI
("ac) JIUHBI
Cemectp 8
CriexTpasTbHBIN pereHue 3ana4y 4 0.5 1
JMana3oH
OCHOBHBIE
XapaKTePUCTUKU
OTITHYECKOTO
U3ITy4eHUS
CriexTpabHBIN pereHue 3ana4y 2 0.5 1
JIana3zoH
PO3pavyHOCTH
aTMocdepsl
OnTuyeckue cXembl U pelenue 3a1a4 4 0.5 2
XapaKTEepHUCTUKHU
MPU3MEHHBIX
CHEKTpPaJIbHBIX
mpubopoB
WuTepdepeHMOnHbIe | pelleHne 3a1a4 4 0.5 2
CXEMbI, X UBMCHCHUC,
pacyeT XapaKTepUCTHUK
HudpakunonHbie pereHue 3ama4q 4 0.5 2
CXEMBI, pacuer
napamMeTpoB
OINTUYCCKUX CUCTEM
CeetounbTpel HA peuenue 3anay 2 0.5 3
OCHOBC OINITHUYCCKHUX
SIBJIEHUI
Bcero 20
4.4. JlaGopaTopHble 3aHATHSI
Tembl 1ab0opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEJICHBI B TaOIUIIE 0.
Tabmmia 6 — JlabopaTtopHble 3aHITHS M X TPYJ0EMKOCTh
N3 Hux No
Ne HaumenoBanue n1abopatopHbiX paboT TpynoemKocts, | IPakTHIECKOH | pasiesa
n/a (dac) MOJTOTOBKH, | AUCIIMII
(dac) JINHBI

VY4eOHbIM IIJIAHOM HE IPEyCMOTPEHO

Bcero

4.5. KypcoBoe mpoekTupoBaHue/ BHIIOTHEHUE KyPCOBOW pabOThI
Y4eOHBIM IITaHOM HE MTPEyCMOTPEHO




4.6. CamocrosTenbHas padoTa 00y4aroIMXCs
Buypl camocTosiTenbHOM paboThI U €e TPYJ0EMKOCTh ITPUBEICHBI B Tabume 7.

Tabnuna 7 — Bugel camocTosiTelbHON paboThI U €€ TPYI0EeMKOCTh
Bcero, | Cemectp 8,

Bua camocrositenbHOM paboTh

qac qac
1 2 3
N3ydenne TeopeTHyecKoro Mareprasia 50 50

nuctuiiuabl (TO)

Kypcosoe npoextupoBanue (K11, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Bremonnenue pedepata (P) 10 10
[ToxroroBka K TeKylemMy KOHTPOJIIIO

ycneBaemoctu (TKY) 10 10
Jomammuee 3ananue (/13)
KoHnTpoasable paboTsl 3a0unnkoB (KP3)
[ToaroroBka Kk MpoMeKyTOUHON ] ]
arrectaruu (I1A)

Bcero: 78 78

5. TlepeueHn yueOHO-METOINYECKOTO OOeCIIeUeHUs
JUISL CAMOCTOSTEITEHON PabOThI 00YUAIOIMUXCSI TT0 TUCITUTUTHHE (MOTYJTIO)
Y4eOHo-MeTOIMUECKe MaTepHalbl ISl CAMOCTOSITEIbHON paboThl OOYYArOMIUXCS YKa3aHBI B
ma. 7-11.

6. llepeueHb MeUaTHBIX U SIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepeueHs eYaTHBIX U DJEKTPOHHBIX YUeOHBIX U3IaHUH TIpUBeieH B TabmuIle 8.
Ta6mmima 8— Ilepeuens eYaTHBIX U AIEKTPOHHBIX YICOHBIX W3aHUIN

Iudp bubmmorpadudaeckas cceutka / URL aapec KomuuecTBo 3K3eMILISIpOB
B OnbOmuoTeke

(Kpome dJIeKTPOHHBIX
9K3EMILISIPOB)

OBC Jlaup | Urnatos, A.H. OnrosnekTpoHnKa 1 HAHOPOTOHMKA : yueOHOe 3BC Jlanp
nocobue // A.H. UrnatoB. [DneKTpoHHbIl pecypc] — DNEeKTPOH. aH.
— 3-e u3n., crep. — CII6.: M3narenbctBo “Jlanp”, 2019. — 596 c.

— Pexxum noctyna: https:/e.lanbook.com/book/119822

DBC Jlans | JaBbinos, B.H. ®uznyeckuie 0CHOBbI ONTO3IEKTPOHUKH : yueOHOe SBC Jlaub
nocobue // B.H. [laBbiioB. [DneKTpOHHbII pecypc] — DeKTpoH.
nan. — M.: TYCVYP, 2016. — 139 c. — Pexum goctyna:
https://e.Janbook.com/book/110271

7. IlepedyeHb MEKTPOHHBIX 00Pa30BATEIHHBIX PECYPCOB
“H(}OpPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTn « UHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTelbHbIX pecypcoB rH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTH «MHTepHeT», HEOOXOAMMBIX [Jisi OCBOCHHUS JUCUUILTUHBI
MIpUBEJICH B Ta0mIE 9.

Tabmuuna 9 — IlepedyeHb SIEKTPOHHBIX 00pa30BaTEIbHBIX PpPECypcoB HHGPOPMAIMOHHO-
TeJIEKOMMYHHKaIMOHHOM cetu «MHTepHeT»
URL anpec HanmenoBanue

https://e.lanbook.com | JlaHb : anekTpoHHO-OMONHMOTEYHAs cUCTEMa




8. IlepeueHnr HHPOPMAITMOHHBIX TEXHOJIOTHHA
8.1. [lepeueHp MpPOrpaMMHOIO OOECIEYEHHUs, HCIOJIB3YEMOIO IPU OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoIiecca 0 AUCIUILINHE.
[lepedenp uCmoIb3yeMOro IporpaMMHoOro odecreueHus npejctasieH B Tadbaure 10.

Ta6mmma 10— [lepeyers mporpaMmmMHOTO 0OeCIIeueHUs

Ne i/t Haumenosauue

[Tporpammuoe obecrieueHue (¢ ykazaHueM HoMepa JIHIICH3UH):
Microsoft Windows, MS Visio, MS Project - Ne 5024789156 ot 12.18.2017 Homep

noanucku Microsoft Imagine Premium: 1203679029Microsoft Office - Ne 809-3 ot
04.07.17 . Homep munien3uun Microsoft Office: 68710015AutoCAD R20.1.49.0.0
(mnensus: cereBas 563-59077482)Microsoft Visual Studio 2017 Community
15.0.26730.15 (muuensus: GPL)Dev-C++ 5 (nmunen3usi: GPL)Pascal ABC.NET
3.3.0.1542 (muuensus: LGPL v3)Scilab 6.0.2 (munen3us: GPL)Umbrello UML
Modeller 2.29.0

8.2. Ilepeuenn HH(OPMAITMOHHO-CITPABOYHBIX CHCTEM,UCITIOIb3YEMBbIX npu
OCYIIEeCTBIEHUU 00Pa30BaTEIHLHOTO MpoIlecca MO JUCIUILTHHE

[lepedeHbp WCMONB3yeMBIX WH(POPMAMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabnuie 11.

Tabmuma 11— Ilepeuers HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBauue

He mpengycmotpeno

9. MarepuanbHO-TeXHUYecKas 6a3a
CoctaB MarepHalbHO-TEXHUYECKOH 0a3pl, HEOOXOAWMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTenbHOrO MpoIiecca Mo JUCIUIIINHE, TpeIcTaBlieH B Tadbuiel 2.

Tabmuna 12 — CoctaB MateprallbHO-TEXHUYECKON 06a3bl

. . Howmep ayautopun
Ne HaumenoBanue coctaBHON yacT MaTepUaaIbHO-TEXHUUECKOMH
/o 6a3bl (1pu
HEO0OXOMMOCTH )
1 VYuebHast aymuTopus )1 3aHATUH JIEKIIMOHHOTO THIIA, 3aHITHMA 196135, r. CaHkT-
CEMHUHAPCKOI0 TUMA, TPYNIOBBIX ¥ UHIUBUIYATbHBIX [letepOypr, yiu.
KOHCYJIbTAIlN, TEKYIIero KOHTPOJIS ¥ MPOMEKYTOUHON l"acremno, 1. 15,
aTTeCTaIuH. aynutopust Ne31-02
Ocnamenue: Crnenuanu3npoBanHasi MeOesib; TEXHUYECKHe
cpejcTBa OOyYeHHsI, CITy KalllKie STl IpeICTaBlIeHUs y4eOHOH
uHpopManuu O0JIBLION ayIUTOPUH; HAOOP JeMOHCTPAIIMOHHOTO
000pyT0BaHUs
2 VYuebHast aymuTOpust ISl MPAaKTHYECKUX 3aHATUN, 3aHSITHI 196135, r. CaHkT-

CEMHUHAPCKOI0 TUMA, TPYNTOBBIX ¥ UHIUBUIYATHHBIX [TetepOypr, yu.
KOHCYJIbTAIIU{, TEKYIIIEr0 KOHTPOJISI U TPOMEKYTOUHOMU l'acremnno, 1. 15,
arTecTaluu. aynuropust Ne22-08
Ocnamenue: Crnenpanu3upoBaHHasi MeOellb; 1abopaTopHOe
ob6opynoBanue: [I9BM - 19 mit., 00beIMHEHHBIX B JIOKATHHYIO
BBIUHCIIUTENbHYIO CETh C BBIXO/I0M B BBIUUCIIUTEIBHYIO CETh
['VAII u UnTepuer.
(munensus: GPL)Oracle VM Virtual Box 5.1.28.17968




| (mnensus: GPL v2)

10. Ouenounsle cpeacTBa IS MPOBEACHUS IPOMEKYTOUHOM aTTecTalun
10.1. CoctaB OIIEHOYHBIX CPEJCTBIJS TPOBEACHHUS IPOMEKYTOUHON aTTeCTaIluu
oOyJaromuxcs 1o AUCHUIUIMHE TPUBECH B Tadiume 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJISl TPOBEICHUSI IIPOMEKYTOUHOU aTTeCTAINI

Bun mpomexyTouHo# arTecTanyu IlepeueHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnmcok BOMPOCOB K IK3aMEHY;
DK3aMeHaIIMOHHBIE OMJIETHL,
Samaun;
TecThl.

10.2. B kauecTBe KpHUTEpHEB OIEHKH YPOBHS C(POPMHUPOBAHHOCTH (OCBOCHHS)
KOMITETEHIINH 00yJaromuMucsl IpUMEeHseTcsl S-0ajutbHasl IIKajia ONEeHKH C(OPMHPOBAHHOCTH
KOMIIETEHIN, KoTopas npuBezcHa B Tabnuie 14. B TeueHune cemecTpa MOXKET MCIOJIB30BATHCS
100-6ammpHas  mKajla  MOIYJBHO-PEHTHHTOBOH  CHCTEMBl ~ YHHBEpPCHUTETa,  IpaBUiIa
HCII0JIB30BAHNS KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6nuna 14 —Kpurepun onieHKu ypoBHS chOPMUPOBAHHOCTH KOMIIETEHIIUH

OrleHKa KOMIIETEHIT

Xapakrepructrka chOpMAPOBAHHBIX KOMITETEHITAN
5-0ayIbHA IIKaJIa PaKTep bopnpo

— oOyyaroruiicss TIIyOOKO W BCECTOPOHHE YCBOMIJ IPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO ¥ TPAMOTHO €T0 M3JIaracT;

— omMpasch Ha 3HAHUS OCHOBHOW M JOIOJHHUTEIBHOW JHMTEPATypHI,
TECHO TIPUBSI3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKEHHUS C MPAKTUIECKON
JIeSITeIbHOCTHIO HAIPABIICHHUS;

— yMeJI0 000CHOBBIBAET M ApTYMEHTUPYET BBIABUTAEMBIE M HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEeHUS;

— cBOOOJTHO BJIAJICET CHCTEMO CHeNMAIN3UPOBAHHBIX HOHSITHH.

«OTJIMYHO
«3a4YTCHO»

— oOyyJaronuiics TBEpI0 YCBOWII MPOTPAMMHBIN Marepuai, TpaMOTHO U
[0 CYWECTBY H3Jlarae€T €ro, ONUpasich Ha 3HAHUS OCHOBHOWU
JIUTEPATYPHI;

— HE JIOIIYCKAET CYLIECTBEHHBIX HETOUYHOCTEN;

— YBSI3bIBAET YCBOCHHBIC 3HAHUSI C IPAKTHYECKOH JI€SITEIBLHOCTHIO
HAaIlpaBJICHUS;

— apryMEHTUPYET HAyUHbIE M1OJIO0KEHNUS;

— JIEJIAeT BBIBOJLI M 0000IIEHNS;

— BJIAJICET CUCTEMOU CIIENAAIN3UPOBAHHBIX HOHATHMH.

«XOPOLLIO»
«3aYTEHO)

— oOyyJaronuicss yCBOWI TOJIBKO OCHOBHOW IpPOTpaMMHBIM Matepual,
[I0 CYLIECTBY HW3JIaracT €ro, ONMpasChb Ha 3HAHUA TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKU U HETOUHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUN
HalpaBJICHUS;

— c1abo apryMeHTHPYeT HayuHbIe MOJI0KEHNUS,

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BHIBOJOB M 0000IICHHUI;

— YaCTUYHO BJIAJCET CUCTEMON CIIENMAIA3UPOBAHHBIX IOHSTHIA.

«Y/IOBJIETBOPUTEIHLHO»
«3a4TEHO»

— o0yuaromuiicss He YCBOWJI 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana;

— JIOIyCKaeT  CYIECTBEHHbIE  OMMWOKH W  HETOYHOCTH  IIpH
paccMOTpeHHH MPpoOieM B KOHKPETHOM HaIpaBJICHUH;

— UCTIBITHIBAET TPYAHOCTH B MIPAKTUUECKOM MPUMEHEHNH 3HAHMIA;

«HEYIOBJIETBOPUTENHHO»
«HE 3a4TEHO»




OrieHKa KOMITETEHIIN

XapakTeprcTrKa c(popMUPOBAHHBIX KOMITETEHITHIA
5-0ayIbHAs IIKaJIa PAKTEp (op

— HEe MOXEeT apryMEHTHPOBATh HAYUHBIE TTOTO0XKESHHUS;
— He GopMyITHpPYET BEIBOJOB U 0000IICHHA.

10.3. TunoBble KOHTPOJIbHBIE 3a/IaHUSI WJIA UHBIE MaTEPHUAIIBI.
Bompocs (3amaun) asis sK3aMeHa mpeicTaBiIeHbl B Tadauie 15.

Tabmmma 15 — Bompocs! (3amaun) 115 SK3aMeHa

Ne /i [lepedyens BompocoB (3a1a4) s IK3aMeHa Koz
WHJMKaTOpa
CrieKkTpanbHbIi 1MaIa30H U OCHOBHBIE XapaKTEPUCTUKH I1IK-3.3.1
ONTHYECKOTO M3ITyYECHHUS
[ IprunHbI 3aMeITIEHNS] OCBOEHMSI OITUYECKOT0 Trana3oHa IIK-3.V.1
CrieKTpaJIbHBIN JMAIIa30H MPO3PAYHOCTH aTMOC(EpPhI I1K-3.B.1
EcTtecTBeHHas mupuHa CIEKTPATBLHBIX JTUHUN I1K-4.3.1
JlomiepoBckoe yimmpenne TuHui I1K-4.V.1
CriexTpasibHasi 9yBCTBUTEIILHOCTD TEIIJIOBBIX TPHEMHHKOB I1K-4.B.1
U3ITYYCHUS
CriekTpajbHast 9yBCTBUTEILHOCTH (POTOIMYIIbCHI I1K-5.3.1
[TpreMHUKY JUUIsl perucTpanyu ciabbIX H300paskeHH IIK-5.V.1
Meroanka paboThl ¢ onTHYeCcKUMH JeTaasimMu 1 Matepuaiamu | [TK-5.B.1
Paboyas 001acTh criekTpa JUCIIEPCUOHHBIX CBETO(MMILTPOB I1K-6.3.1
KoHTpacTHOCT JUCIIEPCHOHHOTO CBETO(PUIBTPA U €r0 [IK-6.Y.1
pacmosoKeHNe B SKCIIEPUMEHTAIBHON YCTaHOBKE
CnekrpanbpHas 00J1acTh MPUMEHEHUS! HHTEP(EePEHIIMOHHBIX I1K-6.B.1
CBETO(IHTPOB
[Ipobnembl U3rOTOBJICHUSI HHTEPPEPEHIIMOHHBIX I1IK-7.3.1
CBETO(MIBTPOB
OcHoBHBIE XapakTepucTuku nHTepdepomerpa Dadpu-Ilepo I1K-7.¥.1
[IpeumymiectBa u Hegoctatku uaTeppepomerpa @adpu-Ilepo | I1K-7.B.1
10 CPaBHEHUIO C MIPU3MEHHBIMU U TU(PPAKIHOHHBIMA
npubopamu
MeTo/1 I3rOTOBJICHUS PEIUIUK TUGPAKITHOHHBIX pemeTok u ux | [1K-5.3.1
CBOMCTBa
Pazpemnatonias cnocoOHOCTh ONTHYECKUX TPUOOPOB I1K-5.3.1
Pazmamst MeXTy CIEKTPOMETPOM H CIIEKTPO(POTOMETPOM I1K-5.3.1
MeTo/161 OCBEIIeHUs BXOIHOM mienu crnekTpanbHoro npudopa | [1K-6.3.1
Onpeenenne HOPMAIHHON U CIIEKTPATBLHOMN MIMPUHBI IETH I1K-6.VY.1
Brinenenue cina0oii cnexTpaibHO# TMHUK Ha oHe [IK-6.Y.1
CIUIOITHOTO CHEKTpa
Bompocsr (3amaun) s 3agera / qud¢. 3adera npeacraBieHbl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera
Ne i/ [Tepeuens BompocoB (3a1a4) s 3adera / qudd. 3adera Kon
UHAMKATOpa

Y4eOHBIM IIJIJAHOM HE IIPELYCMOTPEHO

HepequL TCM JJId4 KypCOBOI'O HpOCKTI/IpOBaHI/ISI/BBIHOJIHCHI/IH KprOBOﬁ paGOTBI

NpejCTaBjIeHbI B Tabuie 17.




Tabmuua 17 — IlepeueHs TeM sl KypcOBOI'O MPOSKTUPOBAHUS/ BHIIOTHEHUSI KyPCOBOM pabOThI

No 1/ [IpumepHBIi TepedeHb TeM ST KypCOBOTO MPOESKTUPOBAHUS/BBITIOTHEHS
3 KYpPCOBOM pabOTHI

VYueOHBIM IJIAHOM HE IPEAYCMOTPEHO

Bompocer st  mpoBeneHHs TPOMEXKYTOUHOW aTTeCTalliM B BHJE TECTUPOBAHHSI
npejcTaBIeHbI B Tabwuie 18.

Tabymma 18 — [IpumepHbIii mepedeHb BOIPOCOB ISl TECTOB

y Kon
Ne n/mt [IpuMepHEIi TepeyeHb BOIPOCOB /ISl TECTOB
WHJMKaTOpa

Ontuyeckue siBJIeHNs B aTMocdepe 3emin I1K-3.3.1
OnTuyeckasi TIPOMETPHS I1K-3.3.1
dusnyeckre OCHOBBI Tojiorpadudeckoid u (oTorpadmuecKoi 3amucu I1K-4.3.1
N300paKeHms

["onorpadust v ee TEXHUYECKHE MTPHIIOKCHHUS I1K-4.3.1
[losispn3aninoHHbBIE IPU3MBI, IOJSIPOUIBI U UX IIPUMEHEHHE 11K-4.3.1
OnTuyeckn aKTUBHBIE BerecTBa. Teopus OpeHerst I1K-5.3.1
JleeKThl ONTHUECKUX CUCTEM M CIOCOOBI X YCTPaHEHUS I1K-6.3.1
CeneKTHBHBIN XapaKTep MOTJIOMEHNs] ONTHYECKOTO Jrana3oHa I1K-6.3.1
3aKOHOMEPHOCTH PACCESTHUS ONTUYECKOTO JUANa30Ha I1K-6.3.1
DIEKTPOONTUYECKHUE SIBIICHUS I1K-7.3.1
Marautoontuyeckue sIBJIeHUs I1K-7.3.1
OnTHyeckasi aHU30TPONUST KPUCTAIIIIOB I1K-7.3.1
Crioco0ObI TTOJISIpU3AITIY U ICTIOJISIPU3AIlAN CBETa I1K-7.3.1

[lepeyeHbp TeM KOHTPOJBHBIX pabOT MO JMCIUIUINHE OOYYArOMIMXCS 3a0YHOW (OPMBI
oOydeHus1, IpeICTaBIeHbI B Tabuie 19.

Ta6mmma 19 — [lepeders KOHTPOIBHBIX paboOT

Ne /i [lepeyerb KOHTPOJBHBIX PadbOT

He npenycMmorpeno

10.4. MeTtonuyeckue  MaTepuaibl,  ONPECTSAIONMEe  MPOUEAYpbl  OIECHHBAHMUS
WHJUKATOPOB, XapaKTepU3yIOIUX OdTambl (HOopMHpOBaHUS KOMIETEHIIMM, cojepxaTrcs B
JOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIIl, pernmaMeHTHUpYOMMX TMOPSJ0K U MPOLEaypy
MPOBEJICHUST TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTalluu O0ydaronuxcs
I'VAIL

11. Meroauyeckue yka3anust jisl 00OY4JarOIIMXCsl IO OCBOCHUIO TUCITUTUIMHBI
(Huowce npusoosmces pekomenoayuu no cocmagienHuro OanHo20 pasoea)

11.1. Meronuyeckue yka3zaHusi il OOYydYalOIIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuaa (eciu npedycMompeHo Y4eoHbiM WIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HaY€HUE JIEKIIMOHHOIO MaTepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
rIyOOKoe U SCHOE HU3JI0oKeHue yudeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JEKIUH B
paMKax JUCIMIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMAIUIO 11O TEME, a B OCBOCHUU
(yHIAMEHTANBHBIX TpoOJeM UCIMIUIMHBI, METOJIOB HAYYHOTO IIO3HAHWS, HOBEHIINX
JIOCTHKEHUI HaydyHOW Mblciu. B yueOHOM mporecce JIEKIUS BBIIOJHSAET METOJOJOTHYECKYIO,
OpraHU3aIMOHHYI0 U UHPOPMAIMOHHYIO (YHKIUH. JIEKIMs pacKpbIBaeT MOHATUIHBIN ammapar
KOHKpETHOW 00JacTH 3HaHus, €€ mpoOJeMbl, JaeT IeJbHOE NpEeACTaBIeHUE O AUCIUILIMHE,
[IOKa3bIBAaeT B3aUMOCBSI3b C APYTUMU JUCHUTIIIMHAMH.




[InanupyeMble pe3yabTaThl IPU OCBOEHUHU 00yUYarOUTMMUCS JIEKIIMOHHOTO Marepuaa:

— TIOJYy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUN, YPOBCHBb
KOTOPBIX OIIPENEIIAETCS LEIEBOU YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— IIOJIyYeHHE OIBITa TBOPYECKOH padOTHI COBMECTHO € IIPENOIaBaTEIEM;

— pa3BUTHE TPO(PECCHOHANBHO-IENOBBIX  KadecTB, JIOOBH K IpeAMETY W
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsIBJIEHUE HEOOXOMMOr0 HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHOU PabOTHI;

— I[OJIy4YeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKU U O
IIPOTHO3€ UX Pa3BUTH Ha OJIMKaKIINEe roabl;

— HayuduTbCsl METOJUYECKH oOpabaThiBaTh MaTepuasl (BBIIEIATH TJIABHBIE MBICIH U
MOJIOXKEHHSI, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH KX B  Pa3iIMYHBIX
(bopmyIHpoBKax);

— [OJIyYeHHE TOYHOI'O IIOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHH.

JIeKMOHHBI MaTepuajg MOJKET COIPOBOXKIATHCS JIEMOHCTpalued ClailioB U
HCIOJB30BAHNUEM DPA3/laTOYHOrO MaTepuaia IpH IPOBEAEHUM KOPOTKHX JUCKycCH 00
O0COOEHHOCTSIX IPUMEHEHMSI OT/AEIBHBIX TEMATHUK 110 IUCHUIUIMHE.

CrpyKTypa npejiocTaBieHus JEKIHOHHOTO MaTepuania:

B cTpykType Kax10#l JeKIuu BBIJENISETCS TPU YacTU: BBEJICHNUE, OCHOBHOE COJEp/KaHUE
W 3aKiarodeHue. Bo BBEIEHHMM YCTAHABIMBAETCS CBA3b TEMBI C NIPOWIEHHBIM MaTepHAIOM,
OTpeNeNIIIoTCs  LeNd,  33Jadd  JeKiuH, (Gopmyiupyercs TuiaH  Jekuuu.  Crimcok
UH(POPMAIMOHHBIX MUCTOYHUKOB MOKHO IPENJIOKUTH BO BBEJIECHUU, & MOKHO IPEJCTABUTH B
KoHIle Jieknuu. Ha BBemeHuwe oTBoauTcs 5—8 MUHYT. B OCHOBHOM COJIep’KaHUHU OTPakaroTCs
KJIFOUEBBIE MJIEH, T€OpHs Bompoca. [[0 BO3MOXHOCTH HM3JAraroTCs pazIMyHble TOYKH 3PEHUSI.
[IpencTaBislFOTCS OLIEHOYHBIE CY)XJIEHUs JeKTopa. POpMyIHpYIOTCsS BBIBOABI HOCIE KaxI0H
Joru4ecKoi yacTu. B TpeTheil yacTu NeKnun — 3aKIF0UeHUH — JIeTIatoTcsi 00001eHUs. U BBIBOIBI
B IesioM 1o Teme. Maer mpesenTanus Oynymiero JIEKIMOHHOTO Marepuana. [IpemonaBarens
OIIpeZieIIAeT HAIPABIEHUS CAMOCTOSATEIBHON pabOTHI CTYIEHTOB.

11.2. Meronnueckue ykazaHus s OOyYaroOIIMXCS II0 yYacTHUIO B CEMUHAapax (eciu
npeoyCMoOmpeno yueOHbiM NIAHOM RO OAHHOU OUCYUNIIUHE)
VY4eOHbIM IJIAHOM HE IIPEyCMOTPEHO

11.3. MeTtonuueckne ykKazaHusi Il OOy4YalOIIMXCS IO MPOXOXKICHHUIO MPAKTHUYECKUX
3aHSITHH (eciu npedycMompeno y4eOHvIM NIAHOM N0 OAHHOU OUCYUnIuHe)

[IpakTryeckoe 3aHATHE SBISIETCS OJHON W3 OCHOBHBIX (pOpM OpraHm3amuu y4eOHOTO
Ipolecca, 3aKJI0Yaoasicsl B BBITOJIHEHNH 00YJaloIUMUCS 0 PyKOBOJICTBOM IpeNnoaBaTeis
KOMIUJIEKCa Y4YeOHBIX 3aJlaHui C 1EJbI0 YCBOEHHUS HAyYHO-TEOPETHYECKHMX OCHOB yueOHOMU
JTUCIUILIAHBL, TPHOOPETEHUS] YMEHUN U HABBIKOB, OTBITA TBOPUECKOU JESITETLHOCTH.

[enpto MpakTUYECKOro 3aHSITUSL JUIsl 00y4YarOLIerocs sBJsieTcsl IPUBUTHE 00ydaroIIUMCs
YMEHHI ¥ HAaBBIKOB MPAKTUYECKOU JESTEILHOCTH M0 U3y4aeMOl JUCIHUILINHE.

[1nanupyemble pe3ysbTaThl IPU OCBOEHUHU 00YUaIOUMCS IPAKTUUECKUX 3aHSTHI:

— 3aKperuvieHHue, yriayOJeHue, pacllupeHHe M JeTajiu3als 3HaHUW NpU pEelIeHUN
KOHKPETHBIX 33/a4;

— pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH, CaMOCTOSITENHHOCTH  MBIITUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIQJICHHME HOBBIMM METOJaMH ¥ METOJUKaMU H3Y4YEeHUS KOHKPETHOH yueOHOI
JUCIUIUIAHBI;

— BBIpAOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHUSI TOTYYSHHBIX 3HAHUU JUIS
BBITIOJTHEHUS 3aIaHMUIA;

— oOecrneueHne palMOHATIHLHOTO COYETAHHS KOJUICKTHBHON W WHIUBUIYyaJTIbHOU (GopM
oOy4eHwusl.

TpeGoBanust K MPOBEJICHUIO MPAKTUIESCKUX 3aHITUN




[IpakTrueckue 3aHITHS IO JUCHUIUIMHE COCTOSIT U3 TPEX CTPYKTYPHBIX €AUHUIL:

- BBOJIHAs 4acTh,

- OCHOBHAs 4acTh,

- 3aKJIFOYMTEIIbHAS YaCTh.

BBosanas yacte oOecrieunBaeT MOATOTOBKY CTYJIEHTOB K BBIOJIHEHHIO 3a/IaHUi pabOTHI.
B ee cocrtaB BXo4T:

- ¢dopMyIMpOBKa TEeMBI, LEIH W 3a7ad 3aHITHS, OOOCHOBAaHHE €ro 3HAYUMOCTH B
npoeCCHOHATFHON TIOJATOTOBKE CTYICHTOB;

- pacCMOTpEHUE CBS3EM JaHHOM TEMBI ¢ IPYTUMH TEMaMH Kypca;

- U3JI0KEHHE TEOPETUUYECKUX OCHOB PaOOTHI;

- XapaKTepUCTHKAa COCTaBa M OCOOCHHOCTEH 3amaHuil paboThl U OOBSICHEHHE TOIX0JIOB
(MeTo10B, CITOCOOOB, TPHUEMOB) K X BBHIITOJTHEHUIO;

- XapaKTepuCcTUKa TpeOOBaHMI K pe3ybTaTy paboThI;

- BBOJHBI HHCTPYKTa)X IO TEXHHKE O€30MacHOCTH IMPHU HKCIUIyaTallud TEXHUUYECKUX
CPEICTB;

- IpOBEepKa FOTOBHOCTHU CTYJIEHTOB K BBIITOJIHEHUIO 3a/1aHUi pabOTHI;

- MpOOHOE BBINMOJIHEHUE 3aJJaHUI IO/ PYKOBOJICTBOM IIpEIoaBaTesl.

OcHOBHasi yacTh MpPENIoJiaraeT CaMOCTOSITENIbHOE BBITIOJHEHUE 3aJlaHUi CTYy/IeHTaMHU.
MoxeT conmpoBOXKIATHCS:

- TOTIOJTHUTENbHBIMH Pa3bsICHEHUSIMU 110 X0y paOOTHI;

- TeKYIIUM KOHTPOJIEM M OLIEHKOU pe3yIbTaTOB pabOTHI;

- OTBETAMH Ha BOIIPOCHI CTYIECHTOB.

3akIrounTeIbHAS YaCTh COJIEPIKUT:

- IOJIBE/IeHNE OOIINX UTOTOB (ITO3UTUBHBIX, HETATUBHBIX ) 3aHSATHS;

- OLIEHKY pe3yJIbTaTOB paOOThI OTAEIIBHBIX CTYJIEHTOB;

- OTBETHI HA BOIIPOCHI CTYJEHTOB;

- BbIJIa4y PEKOMEHJIAIUI 110 YIYUIIEHUIO MoKa3areaeit paboThl U YCTpaHEHHIO MPOOesIoB
B CHCTEME 3HAHWW U YMEHHUU CTYJICHTOB;

- cOOp OTYETOB CTYJIEHTOB O BBIMOJHEHHOUN paboTe NIl IPOBEPKH IIPEToaBaTeNeM;

- U3JI0KEHHE CBEJIEHUH O MOJTOTOBKE K BBHIIIOJHEHHIO CIIEIYIOMEeH padoThl, B YACTHOCTH,
0 MoJIeKaIel n3y4eHuto y4eOHOH IuTeparype.

11.4. MeTtonuueckne yKa3zaHusl i OOyYalONIMXCS TO BBIMOJHEHHUIO JTA00PATOPHBIX
paboT (ecnu npedycmompeHo yueonvim nIAHOM NO OAHHOU OUCYUNTUHE)
Y4eOHBIM IJIAaHOM HE TIPETyCMOTPEHO

11.5. Metonnyeckue ykazaHus Uil OOydYarolUXcsl IO MPOXOXKISCHHIO KypCOBOTO
MIPOEKTUPOBAHHUS/BBITIOJHEHUSI KypCOBO# pabOTHI (eciu npedycmMompeHo y4eOHbiM NIAHOM NO
OaHHOU OUCYUNTIUHE)

Y4eOHbIM IJIAHOM HE IPEYyCMOTPEHO

11.6. MeTonuueckue yka3zaHus JJIsi OOYYArOIIMXCSI 10 MTPOXOKICHUIO CaMOCTOSITEIbHON
padboThI

B xone BbIOMHEHUS] CaMOCTOSITENbHOU pabOThI, 0OYJarOITUICS BBINOIHSIET PadOTy IO
3aJJaHUIO ¥ IPU METOJUYECKOM PYKOBOJCTBE IIperojaBatelis, Ho 0e3 ero HemocpeicTBEHHOrO
y4acTus.

s oOyuatomuxcsi mo 3aoyHoi (popme OOy4eHHs, caMmocTosiTeNbHas paboTa MOXKET
BKJIFOUYATh B c€0s1 KOHTPOJBHYIO paboTy.

B mnpouecce BbIMoNHEHUST caMOCTOSITENbHONH paboThl, y obOyuaroierocst GopMHpyeTcs
1esaecooOpa3Hoe IJIaHHUpOBaHHe padovyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
YU HAaBBIKM B YCBOCHHU M CHCTEMAaTH3allUM MPUOOpEeTaeMbIX 3HAHUM, 00eCredYrBaeT BBICOKHIA



YPOBEHb YCIIEBAEMOCTH B TEpPHOJ] OOY4YCHHs, IOMOTaeT IIOJyYUTh HABBIKA ITOBBIIICHHUS
podecCHOHATEHOTO YPOBHSL.

MeTtoanueckiMHl ~ MaTepuallaMH,  HANpPaBJSIONIMMU  CaAMOCTOSITEJIBHYIO — paboTy
00YYaIOIIUX CSISIBIISIFOTCS:

—  y4eOHO-METOINYECKUN MaTepHall 1o JTUCITUILTHHE,

— METOJUYECKHE yKa3aHHUs 1O BBIMOJHECHAIO KOHTPOJIBHBIX paboT (Jist 00ydaronmxcs
110 3a09HOM (popme 0OydIeHHS).

11.7. Meronnueckue yka3aHus M OOydaroUIMXcs II0 IPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJIb YCHEBAEMOCTH IPENyCMaTpUBAcT KOHTPOJIb KayecTBa 3HAHUMN
oOyJaromuxcsi, OCyIIECTBIIEMOTO B T€UEHHE CEMECTpa C IIeNIbI0 OIIEHUBAHMS X0Jla OCBOEHUS
JUCIUTLITAHBI.

OCHOBHBIMU METOJJAMH TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH SIBJISIFOTCSL:

- YCTHBIH OIIPOC 10 OTAEIBHBIM TEMaM, pa3JienaM JUCIUILUINH (MOIyJIei);

- TMpOBEepKa BBHINOJHEHHUsS] MHUCHMEHHBIX JIOMAIIHUX W J1a0OpaTOPHBIX 3aJaHUH,
MPAKTUYECKUX U pacueTHO-rpadudeckux padboT;

- TeCTHpOBAaHHE, KOHTPOJIbh CaMOCTOSATEIHbHONH paboThl (B MUCHMEHHOW WU YCTHOU
hopme);

- MpOBEpKa TUTIOBBIX PacyeToB, pedeparos.

TpeGoBanus K TEKyIIEMY KOHTPOJIIO yCIIEBAEMOCTH:

- TIperoiaBaTellb MHPOPMUPYET 0OYHAIOIIIXCS O TIPUMEHIEMOH CHCTEMe TeKYIIeTo
KOHTPOJISl YCIIEBAEMOCTHU Ha NIEPBOM 3aHATHUH.

- TeKYUIUI KOHTPOIb YCIIEBAEMOCTH 10 JTUCIUILIMHE MMPOBOJUTCS HE MEHEe JBYX pa3 B
ceMecTp.

[Ipu npoBeneHnr TPOMEKYTOUHON aTTECTAllMU OYIyT YUUTHIBATHCS:

- IOCEIAEMOCTh 3aHSTHSI CTYIEHTaMHU;

- IOATOTOBIEHHOCTh CTYJIEHTOB K 3aHSTHIO;

- HaJIM4¥e B HEOOXOAMMOM KOJIMYECTBE 3AIIUIICHHBIX OTCYETOB IO JIAOOPATOPHBIM U
MPaKTUYECKUM padoTam;

- HajmuuWe pedepara W OTYETOB IO JIOMAITHUM 33JaHHSIM, BBIIOJHEHHBIM B XOJ€
CaMOCTOSITeNIbHOM paboThI,

- yucino 0ayuioB, HAOpAaHHBIX OOYYAIOMIMMCS IO JUCIHUIIMHE Ha MOMEHT peasi3aliiu
TEKYIIEro KOHTPOJIs yCIIEBAEMOCTH.

11.8. Meronuyeckue ykazaHusi JUIsi 00y4arolIUXCsl MO MPOXOXKICHUIO MPOMEKYTOUHON
aTTecTallUu.

[Tpomexxyrounast  arrecranmus  OOy4alONIMXCsl — IpeIycCMaTpuBaeT  OLCHWBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceOst:

— D9K3aMeH — ¢opMma OICHKM 3HAHMH, MOJY4YEHHBIX OOydaromMMcs B IIpoliecce
W3y4YeHNs] BCeH AWMCIMIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTENIFHON pabOTHI, CIIOCOOHOCTH
OpPUMEHSTh MX JJIS PEUIeHUs NPAKTUYeCKUX 3ahay. DK3aMeH, KaK IpaBUiIo, NPOBOAMUTCS B
MEPUOJ, 3K3aMEHAIIMOHHOM CECCUW W 3aBEpIIACTCS ATTECTAIMOHHOW OIEHKOW «OTIIMYHOY,
«XOPOIIO», «yI0BIETBOPUTEIILHOY, HEYIOBIETBOPUTEILHOY.

— 3a4eT — 3T0 GopMa OIECHKH 3HAHUH, INOTYUYCHHBIX OOYYAIOUIMMCS B XOJI€ M3Y4CHHS
y4eOHOW NUCIUIIIMHEL B [IEJIOM WA IPOMEXYTOUYHasl (10 OKOHYAaHUH CEMECTpa) OIleHKa 3HAHUI
00yyaromuMcsl IO OT/AEIbHBIM pazfieflaM JUCHUILUIMHBI ¢ aTTECTAIlMOHHON OLIEHKOW «3a4TeHO»
WM «HE 3a4TE€HOY.

— 1uddepeHIMpOBaHHbIM 3aueT — 3TO0 (¢opMa OLEHKUM 3HAHUHM, IOJIy4YEeHHBIX
00yyaroImuMcsl IpY U3YUYEeHUH TUCHUILUIMHBIL, IPU BBIIOJHEHUU KYPCOBBIX IPOEKTOB, KYPCOBBIX



paboT, HAyYHO-UCCIIEIOBATEIBCKIX PA0OT U MPOXOKICHUH MPAKTHUK C aTTECTAIIMOHHOMN OIICHKOMN
«OTIMYHO», «XOPOIIIO», KyTOBJICTBOPHUTEIBHOY, KHEYOBICTBOPUTEIILHOY.

Y4eOHBIM TUIAHOM M0 JIUCIUILIAHE IPETyCMaTPUBAET OKOHYATENBHBIMH KOHTPOJb IO
JUCITUIUIAHE B pOpMe dK3aMeHa.

Jlomyck K cadye SK3aMeHa 00ydaromuiicst Moay4aeT Py YCIOBHU:

- HAJIMYUS B HEOOXOJUMOM KOJHMYECTBE 3alIMIICHHBIX OTCYETOB IO JaOOPATOPHBIM U
MPaKTHYECKHM paboTam;

-  Hamuuus  pedepara, BBIIOJHEHHOTO B  XOJ€  CaMOCTOSATEIBHOM  pabOTHI.
DK3aMEHAI[MOHHAs OIIEHKA BBICTABJISETCS C YYETOM UTOTOBOTO KOJUYECTBA 0A/UIOB, HAOpaHHBIX
B XOJI€ TEKYIIEro KOHTPOJIS MO JTUCHHUILIMHE, a TaK)Ke pe3yjbTaTa aTTecTallid MACBMEHHBIX U
YCTHBIX OTBETOB Ha J[BA BOIIPOCA U3 MIEPEUYHS BOIIPOCOB K 3K3aMEHY T10 JIUCITUILTHHE.



Jluct BHeceHuUs: U3MEHEHUH B pabouyto MporpaMmy JUCIUILIHHBL
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