MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBbI

I.T.H., Ipod.

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

A. B. Konsuib1ios

(MHHLHATTBL, (baMleﬂ)

(moxnuck)

«10» deBpans 2026 r

PABOYAS ITPOTPAMMA JJMUCLTATTJIMHBI

((KOHCT}T)YI/IPOBaHI/Ie OIITUKO-3JICKTPOHHBIX HpI/I60pOB n CUCTEM»
(HaumeHoBaHMe JUCIUILINHEL)

Ko nampaBieHust moaroroBku/

03.03.01
CIEMAIBHOCTH

HaumeHnoBanue HallpaBJICHUA
HOI[FOTOBKI/I/ CIICHUaJIbHOCTH

HpI/IKJ'IaI[HBIe MaTE€MaTuKa U (bmm(a

HaunmenoBanue HaHpaBJIeHHOCTI/I/ HpI/IKJ'IaI[Ha}I (I)I/ISI/IKa )51 I/IH(l)OpMaI_II/IOHHBIe TCXHOJIOTHUHU B

CIIeIHATN3aIUH HAHOMH/YCTPHH
dopma o0ydyeHus OYHast
l'ox mpuema 2026

Canxkr-IlerepOypr — 2026




Jluct cornacoBanus pabodeil MporpaMMbl JUCHUTUTHHBI

[Iporpammy cocraBui (a)

7011, K.(.-M.H., JIOII. %ﬁzozs IO. A. HoBukoBa

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) wvma) (VMHUIHATEL, (aMuIIHs)

[Tporpamma omoOpeHa Ha 3aceqanuu kapeapsl Ne 3

«10» deBpains 2026 r, nporokoa Ne 12

3aeayrommii kadempoit Ne 3

I.T.H., Ipod. M’E%; 10.02.2026 A. B. Konbuib1ios

(y4. cTeneHs, 3BaHUE) (moamucs, nara) (MHUTHATEI, (aMUITHs)

3amecturens nupektopa uHctutyra GIITU mo meToauueckoii padbote

JIOII., K.T.H., JIOII. % 20.02.2026 H. 10. Edpemon

JIOJDKHOCTb, Y4. CTCHICHb, 3BaHUE ~—"(noxnuc, 1ata UHULUANBL, haMUIUs
ya



AHHOTanus

Jucuuninuna «KoHCTpyupOoBaHUE ONTUKO-3JIEKTPOHHBIX MPUOOPOB U CHUCTEM» BXOIWT B
o0pa3oBaTeNbHYI0 TPOTrpaMMy BbICIIETO 0Opa3oBaHusi — TMporpammy OakajaBpuaTa IO
HarpaBjeHuto noAarotoBku / cnenuanbHocTH 03.03.01 «[Ipukimamueie MaTemMaTuka U (PU3KKa
HanpasneHHocTH «lIpukmannas gusuka u MHPOPMAIIMOHHBIE TEXHOJIIOTUHA B HAHOWHYCTPHI.
Jucnunnuna peanusyercs kadempoid «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

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

I[IK-9 «Cnocoben pa3pabaTeiBaTh HOBBIE TPOTPAMMbl M METOJWKH HCIIBITAHUN
WHHOBALIMOHHOM MPOAYKIIMHA HAHOUHAYCTPU»

CopepxaHue NUCUUIUIMHBI OXBAThIBAET KPYr BOMIPOCOB, CBSI3aHHBIX C MPUMEHEHHEM
CUCTEM MPOCKTHPOBAHUS B ONTUKO-3JIEKTPOHHOM MPUOOPOCTPOCHUH.

[IpenogaBanne AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUU
yuyeObHOrO  mpouecca:  (iekuuu, JgabopaTopHble  palOOThI, camocTosiTeNbHas  paboTa
00ydJaromierocs.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUHAs aTTecTanus B opMe 3a4eTa.

OO0masi TpyA0EMKOCTh OCBOSHUS AWCIMILIMHBI COCTABISET 3 3aueTHBIX eAuHMIbI, 108
YacoB.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
Lenbio mpenonaBaHusl IUCHUILIMHBI SIBIISETCS IOJIydeHHE OOYYAIOIMIMMUCSH HEOOXOIUMBIX
HaBHIKOB B O00JIACTH HCCIIEIOBATEIbCKON, MPOEKTHO-KOHCTPYKTOPCKOM, HH(POPMAIIOHHO-
AQHAIUTUYECKON M IKCIUTyaTallMOHHOM NEATENbHOCTH 110 HANpPaBICHHUIO MOATOTOBKM B paMKax
paboThI C ONITUKO-3JIEKTPOHHBIMU CUCTEMAMHU.

1.2. JlucuumiumHa  BXOOUT B COCTaB  4acTH, (QOpPMHUpPYEeMOW  y4yaCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIIIEHUH, 00pa30BaTEeIbHON MPOrpaMMBbI BBICIIIETO 0Opa3oBaHUs (lajee —
OIT BO).

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIETEHIMSIMU WM UX YacTIMHU. KOMIETEHIIMM U UHIMKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) | Kox u HaumenoBanue | Kox n HauMeHOBaHHME MHIUKATOPA JOCTHKEHUS
KOMIIETEHIINHA KOMIIETEHIUH KOMIIETEHIINHA

IMK-1 Cnocoben
POEKTUPOBATh
CJI0’)KHOE BaKyyMHOE
TEXHOJOTHYECKOE [T1K-1.B.1 BnageTs HaBbIKAMU MIPOEKTUPOBAHUS
o0opyaoBaHue BAKYYMHOM CHUCTEMBI CJIOKHOTO BaKYyMHOTO
AMEKTPOBAKYYMHOI'O | TEXHOJOTHYECKOro 000py10BaHUS

n
MOJTYTIPOBOTHUKOBOT'O
MIPOU3BOJICTBA

[IpodeccuonanpubIe
KOMIECTCHIIH

[1K-9.3.1 3HaTh COBpeMEHHBIE JOCTUKEHHUS
OTEYECTBECHHOH M 3apyOeKHOM HAYKU, TEXHUKHU U
TEXHOJIOTMM B HAHOMHAYCTPUHU

I1K-9.3.2 3HaTh OCHOBHBIE MTOHATUS, TEPMUHBI U
orpezeNeHus: B 001aCT UCIIBITAHUHN
MHHOBAIIMOHHOM NMPOIyKIIUN HAHOUHAYCTPUU
[1K-9.3.3 3HaTh Ha3HAYEHHE, YCTPOICTBO U
NPUHIMUIN JeiicTBUSA 000pYyA0BaHUs,
HCIIOJIB3YEMOT0 IS U3MEPEHUI TapaMETPOB
MHHOBAIIMOHHOM NMPOIyKIUN HAHOUHAYCTPUU
IT1K-9.VY.1 ymeTp aHanu3upoBaTh TpeOOBAHUS,

ITK-9 Cnocoben
pa3pabaThiBaTh
HOBBIE IIPOIPAMMBI U
[IpodeccuonanbHbIC | METOTUKH

KOMITETEHIINH UCTIBITAaHU I o
N NpeIbBIIsIEMbIE K HHHOBAIIMOHHOMN MPOIYKIIUN
MHHOBAIIMOHHON
. HAHOMHIYCTPHHU
POAYK [1K-9.VY.2 ymets hopMupoBaTh nporpammy
HaHOMHAYCTPHUHU

MPOBEJICHUS UCTIBITAHUI MHHOBAIIMOHHOMN
MPOYKIMH HAHOUHYCTPUH, ONIPEAEIISAIONIYIO
1€ TTPOBEICHMS UCTIBITAHUM, 00beM
WCTIBITAHUH, YCIIOBUS UCIIBITAHUI

I1K-9.B.1 BnaaeTh HaBbIKaMH BHIOOpA METOOB
WCTIBITAHUN MHHOBALMOHHOM MPOAYKIUH
HAHOUHAYCTPUH

2. Mecro aucuuminHabl B cTpykType Ol
JucuumnirHa MOKeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IPU U3YYCHHUHU CIEAYIOUINX AUCIUIIINH:
— «BakyyMHas TeXHUKa»,




— «ABTOMaTH3aIMs YIPaBICHUS GUIUIECKUM IKCTIEPUMEHTOM).

3HaHMA, TOJY4YEHHBIE NPHU M3YYCHHU MaTepuana JaHHOW IHCLUIUIMHBI, MMEIOT KaK
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U MCIIOJIB3YIOTCSI IPU U3yUYEHUU APYTUX JUCLUILINH!

— «MopenupoBaHue ONITHYECKUX CUCTEM,

— «BpluncinTenbHas ONTHKAY,

— IIpon3BoacTBEHHAs NPEAAUIITIOMHAS TPAKTUKA.

3. OOBEM U TPYTOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCHIUTUTHHE (M paclpeeNieHHe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABIICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIIITUHBI

TpynoemMKocTb 1o
Bun yuebHOM paboThI Bcero ceMecTpam
Neg
1 2 3

Oowan mpyooemKkocmp oucCyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu 20 20
Ayoumopnuie 3ausamus, BCETo 4yac. 40 40
B TOM YHCJIE:

nexumw (JI), (gac) 20 20

npakTuueckue/cemunapckue 3ansatus (113),

(gac)

nabopaTtopHbie paboTs (JIP), (uac) 20 20

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 68 68
Buo npomesxxcymounoit ammecmayuu: 3a4er,
mudd. 3auer, sx3amen (3auer, Jud¢d. 3au, | 3ager 3auer
DK3.%%)

*x

IIpuMeuaHue: kaHIUOATCKUIA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHve TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl JUCIUTIINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TAOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Paznenbl, TeMbl TUCIIUTUIMHBI e | T13 (C3) P KII CPC
’ (dac) (qac) (gac) (dac) (gac)
Cemectp 8

Paznen 1. O6urie Bonpockl MPOEeKTUPOBAHUS 6 4 25
OOIl.
Paznen 2. [lpumenenue cucrteM
ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS B 4 8 14
ONITHUKO-3JIEKTPOHHOM IPUOOPOCTPOCHHUH.
Paznen 3. Opranu3zanus npoiecca
MPOEKTUPOBAHHS B COOTBETCTBHH C 6 4 16
JIEHCTBYIOIMMHU FOCYJapCTBEHHBIMU
CTaHJapTaMHU




Paznen 4. OcHoBHBIC TpeOOBaHMS,
IIPEABABIISIEMBIE K OIITUKO-JIEKTPOHHBIM 4 4 13
npudbopam
Hroro B cemecTpe: 20 20 68
Utoro 20 0 20 0 68
[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEICTBEHHOM  BBITIOJHEHUHU
0o0yJaronMucs  ONPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBSI3aHHBIX C  Oymymei

npo¢eCcCHOHATBHOMN 1eATeNTFHOCTBIO.

4.2. CopepxaHue pas3aeiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena

Haszeanue u conep:xkanue pas3nesioB U TEM JICKLIMOHHBIX 3aHATHI

Paznmen 1. Obmuue Bompockt
npoexktupoBanus OO11

Beenenne. YpoBHu  npoektupoBanus  OO3Il.  TexHuko-
PKOHOMHYECKOE O0OCHOBaHHE pa3padarTeiBaeMoro mpuodopa.
MeTtoanl peleHus HEMIa0JIOHHBIX 3ajady. bnouno-

MEPAPXUUECKUN NOIX0 K IPOEKTUPOBAHUIO

Paznen 2. Ilpumenenue
CHUCTEM

[Mpumenenne CAIIP B onTHKO-3JIEKTPOHHOM MPUOOPOCTPOCHUMU.
Ucnonp3zoBanne CAIIP Ha pa3nuusHbIXx dTanax pa3paboTKH.

aBTOMATU3UPOBAHHOTO [IpumeHeHne cucTeM aBTOMAaTH3MPOBAHHOTO NMPOCKTHPOBAHHS B
IPOCKTHUPOBAHUS B ONTHKO- | ONTHUKO-IEKTPOHHOM TIpubopocTpoeHnu. OO00mEeHHas MOJIENb
IIEKTPOHHOM OIITHKO-3JIEKTPOHHOI CHCTEMBI.

npruOOPOCTPOCHUH

Paznen 3. Opranuzanus
mpoiiecca MpOeKTUPOBAHUS B
COOTBCTCTBUU C

OOme BOMPOCHI OpraHU3alMM MPOLECcca MPOESKTUPOBAHUS.
OCKHM3HO€ MPOCKTUPOBAHHE. TEXHUYECKOE MPOEKTHUPOBAHUE.
Pabouee mnpoektupoBanue. KoHCTpyKTOpcKasi JOKyMEHTAIUs.

JEHCTBYIOIIIUMU Opranm3anuss KOHCTPYKTOPCKHX paOOoT, BBITIOJIHIEMBIX IPH
roCyI1apCTBEHHBIMU POCKTHUPOBAHUHU ONTHKO-3JIEKTPOHHBIX TPUOOPOB.

CTaHJIapTaMH

Pa3znen 4. OcHoBHBIE TpeboBaHMs MO BHEIIHUM YCJIOBHUSM U YCIOBUSAM DKCIUTyaTaIlH,
TpeOOoBaHUS, TEXHUKO-KOHCTPYKTHBHBIC TpeOOBaHUS. TpebGoBanus

MPpEaABABIACMBIC K OIITHUKO-
AJICKTPOHHBIM MPUOOpaM

TEXHHUYSCKOM ICTETUKH U CTaHdapTUu3anuu. TexHomoruueckue u
TEXHUKO-DKOHOMHWYECCKHUEC Tpe6OBaHI/I$I .

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh IPUBEIACHBI B TAOTHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
Ne | Tewmsbl npaktuyeckux | @opmel IpakTUYECKUX | TpPydOEMKOCTh, |MPAaKTUYECKOM |pasnerna
/11 3aHATAR 3aHATAN (gac) MOJATOTOBKH, | JUCIIUII

(dac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO

Bcero

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanne mabopaTopHbIX padoT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MMOJATOTOBKH, | JUCIIWI
(gac) JIUHBI
Cewmectp 8
1 | YepTexx 00beKTHBA, HAHECEHUE PAa3MEPOB U 4 1
IITPUXOBOK
2 | YepTex onmpaBbl 00BEKTHBA 4 2
3 | CoopouHsIif yepTexk 00bEKTHBA, 0O(hOpMIICHUE 4 2
pamKu
4 | BeinosHeHre NPUHLIMIINAIBHON ONITUYECKON 4 3
cxembl OOI1
5 | BemonHeHne KOMOMHUPOBAHHOM 4 4
¢dbyakuroHanpHOM cxembl OO11
Bcero 20

4.5. KypcoBoe nMpoeKkTUpoBaHKE/ BHITOTHEHUE KYPCOBON PabOThI

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEIECHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYTIO0EMKOCTh

Bun camocrosTensHO#M paboThI Beero, | Cemectp 8,
gac gac
1 2 3
N3yueHune TeopeTnyecKkoro Marepurania
50 50
nuctuiuiuHbl (TO)
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
[ToaroroBka Kk MpOMEKYTOUHOM 3 3
arrecranuu (ITA)
Bcero: 68 68

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITLHON PabOThI 00YUaAIOIIUXCS IO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENbHONW paboThl O0yJaroluxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TabIuIe 8.
Ta6mmia 8— [lepeueHn meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Mudp/
URL anpec

bubnmorpaduueckas ccrpiika

KonmaectBo
AK3EMILTIPOB B
OuoOImoTeKe
(KpoMme AIIEKTPOHHBIX

AK3EMILISIPOB)




004.9 Kommnbroreprnoe moaenuposanne / | 11
K 63 C.-Iletepb. roc. yH-T a3POKOCM.
npudopocTtpoenus; coct.B.1O.

I'amos. - CII6. : U3n-so I'YAIL,

2014. -39 c.
004.4 UYepusix 1. B. Moaenuposanue 10
4-49 ANEKTPOTEXHUYECKUX YCTPONCTB

B MATLAB. SimPowerSystems u
Simulink/ . B. YepHsbIX. - 2-¢
m3a. - M. : JIMK Ilpecc, 2014. -
288 c.

https://e.lanbook.com/book/106743 | ArarmoB, H. A. Ilpuknagnas
ontuka: yuebHoe mocodue / H. A.
AramoB. — Towmck: TIIY, 2017. -
286 c.

https://urait.ru/bcode/514212 Cyxanos, 1. 1. OCHOBBI ONITHKH.
Teopust m3zo0paxkenus : ydeOHOE
nmocobue s By3oB / WU. M.
CyxaHoB. — 2-e u3l., ucop. u
nomn. — Mocksa : M3natenscTBO
HOpaiit, 2020. — 111 c.

https://e.lanbook.com/book/123463 | Casenbes, 1. B. Kypc o6mieit
¢u3uku: yae6Hoe nocodue: B 3
tomax / W. B. CaBenbes. - 13-¢
u3M., crep. - Cankr-IlerepOypr:
Jlans, [0.1.]. - Tom 3: KBanToBas
onTuKa. AToMHas (HpuU3MKa.
®usuka TBepAOro Tena. Puzuka
ATOMHOTO SIIpa M AJIEMEHTAPHBIX
gactull - 2019. - 320 c.

7. IlepeueHb 3NMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn « HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMILUIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue
https://fizikaguap.ru/ Ob6pazoBarenbHblil pecype kadeaps! pusuku ['Y AL
https://openedu.ru/ ObpazoBarenbHas iathpopma «OTKpHITOE

o0paszoBaHHE»
http://aco.ifmo.ru/el_books/modeling_op/ | [Tocobue «KomnbioTepHbIE METOABI MOACTHPOBAHHUS
ONITUYECKUX CUCTEM»

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp nporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca Mo JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrPaMMHOT0 obecrieueH s rnpeacTasieH B Tadauie 10.




Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYSHHUST

Ne i/t HaumenoBanue

1 MS Windows

MS Office

68710015AutoCAD R20.1.49.0.0 (uuen3us: cereBas 563-59077482)

Microsoft Visual Studio 2017 Community 15.0.26730.15 (iunensus: GPL)

Dev-C++ 5 (munensus: GPL)

Pascal ABC.NET 3.3.0.1542 (nmunensus: LGPL v3)

Scilab 6.0.2 (munen3us: GPL)

Umbrello UML Modeller 2.29.0 (unensus: GPL)

OO0 Q| NN B|WIN

Oracle VM Virtual Box 5.1.28.17968 (iunensus: GPL v2)

8.2. Ilepeuenp UH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHNH 00pa30BaTEIFHOTO MpOoIiecca MO AUCIUIIIHHE

[lepeyeHbp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0uie 2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH)
1 | YueOHas ayauTopus IS IPAKTUYECKUX 3aHIATHH, 3aHATHN 196135, r. CaHkrt-
CEMHUHAPCKOI'0 TUIIA, TPYIIOBBIX U UHJIMBUIYaIbHBIX [TerepOypr, yiu.
KOHCYJIbTAIlUi, TEKYIIETO KOHTPOJISA U MPOMEKYTOUHOMN I'actenno, 1. 15,
aTTeCTalUU. aynuropust Ne22-08

Ocnamenue: Crneruanu3upoBaHHas MeOeb; 1abopaTtopHoe
obopynoBanue: [I9BM - 19 mit., 00beIMHEHHBIX B JIOKATHHYIO
BBIUYHCIIUTENIbHYIO CETh C BBIXOJOM B BBIUHCIUTEIBHYIO CETh

I'VAIT u UnTepner.

2 | YuebHas ayauTopus 1Jis JaOOPaTOPHBIX 3aHATHH. 196135, r. CaHKT-
OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE ITerepOypr, yu.
cpezcTBa 0GydeHN s, CIy)KAIIHe JUIS PECTABICHNs yuebHoi | 1 aCTemo, /i 15,
uH(pOpManUK GOJBLUION ayTUTOPUH; JTab0PATOPHOE aynuropus Ne31-04a
obopynosanue (1.1. @ypbe — crieKTpoMeTp HHPPaAKPACHBIH.

OdCM

22111; 1.2. Cuctema o6paboTku qaHHBIX Ha O6a3e [IDBM,
BKitouast MmoHutop LCD 18,5 u nazepHblii mpuHTED.; 2.
Cnexrpodoromerp CD — 56; 3.1. Dypbe — crieKTpoMeTp
nHppaxpacusii ®CM 1201, Brirouast 6a30Boe MporpaMMHOE
obecrieuenue FSpec; 3.2. Cuctema 00pabOTKH JaHHBIX
crniektpometpa Ha 6aze [I9BM, Bkmtouas mouutop LCD 18,57




u naszepHblil npunrep; 4. Kommnekc nadopatopusiii JIKO - 2P;
5. Kommekc nabopatopusiit JIKO — 6P Ne28; 6. [TpucraBka
3epkanbHOro oTodpaxenus 1130 — 10; 7. [IpucraBka
3epkanbHOro oTrobpaxenus 1130 — 9; 8. IIpucraBka
3epkanbHOTO oToOpakenus [130 — 45)

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalU
o0yyaromuxcs Mo JUCUUIUTHHE puBeeH B Tabnuue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS IPOMEXYTOYHOM aTTeCTallu

Bua npomexyTouHOM aTTecTraiuu [lepeyeHb OIIEHOYHBIX CPEICTB

3auer Crnrcok BOnpocos;
TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMPUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl ~ YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHIMIA
5-0ayUIpHAs IIKaJIa PaKIep bop

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHHUTEIBHOW JIMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUUYECKOU
JESATENIbHOCTBIO HAIPABIICHMS;

— yMeJ10 000CHOBBIBAET M ApPTYMEHTUPYET BbIIBUTAEMBIE UM HUJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIeMATU3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI MPOTPaMMHBINA MaTepuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasCh HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBAECT YCBOCHHBIC 3HAHUS C NPAKTUUYECKOM JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS

— BJIAJICET CUCTEMOM CIIEIIMATIM3UPOBAHHBIX HOHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— 00y4Jaronuics yCBOMJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepua,
10 CYIIECTBY HM3JaraeT €ro, OMMWpasch Ha 3HAHUS TOJNBKO OCHOBHOM
JUTEPATYpPHL;

— JIONyCKaeT HeCYIIECTBEHHbBIE OMMOKN H HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJCET CUCTEMOH CIICIMAIM3UPOBAHHBIX MTOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OWMMOKM W  HETOYHOCTU  IIpHU
paccMOTpeHHH MPoOIeM B KOHKPETHOM HAIPaBJICHUH;

— UCTBITHIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,
— He (OPMYTUPYET BBIBOJIOB M 0000IIEHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

Tabmuua 15 — Borpocs! (3a1a4un) A5 3K3aMeHa

Ne i/t [Tepedyens BompocoB (3a1a4) 1y1s IK3aMeHa Kon
WHANKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bormpocsr (3amaun) nns 3avera / qud . 3adera npeacTaBieHsl B Tadmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera
Ne i/t [Tepedyens BonpocoB (3amav) muis 3adeta / nudd. 3auera Kon
WHANKATOpa

1 Onumure, B ueM paszauuue Mexay reomerpudecko u | IIK-1.B.1
ONTUYECKOUN Pa3HOCTHIO X0/1a CBETOBBIX JIYUEH.

2 OOmpsicuute, Kakoe wu3o0paxxeHue mpaer nBosikoBbimykias | [IK-1.B.1
nuH3a. llpennmoxkure cmoco0® ompeneneHuss  (GOKYCHOTO
pacCTOSHUS TaKOM JIMH3BIL.

3 HazoBwute, mo kakomy npusHaky kinaccupummpyrorcs OOI1. I1K-9.3.1

4 HaszoBure, kakue MCXOAHBIC JaHHble HeoOxomumbl s | [1K-9.3.1
npoektupoBanust OOI17?

5 IIpuBenure COCTaBJISIOLINE TeXHUKO-93KoHOMHuueckoro | [1K-9.3.2
000CHOBAHUS MMPOCKTA.

6 HazoBute TEXHUKO-?)KOHOMUYECKHE nokazatenu | [1K-9.3.2
skoHOMHUYecKoi A dextuBHocTH ODII.

7 OnumuTe, 49TO TpeacraBiseTr coborr oOoOmeHHas moxenb | [1K-9.3.3
009C.

8 HazoBute ocHOBHBIE ocoOeHHOCTH TabaputHoro pacdera | [1K-9.3.3
IIpUEMHBIX onTHYecKuX cucteMm OOII.

9 OObsicHuTe TpHHOHN OJouHO-Hepapxudeckoro moaxoma k | [1K-9.V.1
MIPOEKTHPOBAHHMIO.

10 [Ipoanamm3upyiite, kak BbIOMpatoTcs © paccuuthiBatorcs | [1K-9.V.1
OCHOBHBIE MapaMeTPhbl MPUEMHUKOB H3ITYICHHUS.

11 OObsicHUTe, KaK BBINONHAETCS dHepretuueckuii pacuer | [1K-9.V.2
aBTOKOJUTMATOPA.

12 OObsicHuUTe, KaK BBINONHSAETCS dHepretuueckuii pacuer | [1K-9.V.2
TETUIOBU3MOHHOMN CHCTEMBI.

13 [Tpemnoxute criocod BeiOOpa padbounx yactot moxyssmuu st | [1K-9.B.1
OOII.

14 Ob6ocHyiite BbIOOp OCHOBHBIX mapameTpoB ckanupymomeit | [1K-9.B.1
cuctembl OOI1. Kakum 06pa3om OHU pacCUMTHIBAIOTCS?

[lepeyens TeM i1 KypCOBOTO IPOCKTHUPOBAHUS/BBITIOJHEHUS KYpPCOBOW PabOTHI
npecTaBiICHBI B Tabnuie 17.




Tabnuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCIACHUA HpOMC)KyTO‘-IHOfI arrecCrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B Tabymie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Ne n/mt [IpuMepHBIii IEpeYeHsb BOIIPOCOB ISl TECTOB Koz
WHMKATOpa
1 OneHute mnpenenbHbIl Yroia IHOJHOTO BHyTpeHHero otpaxenus ans | IIK-1.B.1
CTEKJIa, MOKa3aTeb MPEJOMIIEHUSI KOTOPOTro paBeH n = 1.8.
2 [Ipemosxkute crnocod moixydeHus Iuiockomnoisipu3oBanHoro ceera ¢ | IIK-1.B.1
MCIOJIb30BAaHUEM OTPaKarolllel MOBEPXHOCTH.
3 HazoBute  mpubop, KoTopeid  ucmonw3dyeTcss  aiusa  wm3ydenus | [1K-9.3.1
CIEKTPAJILHOTO COCTaBa ONTUYECKOTO U3JIy4eHUs?
1) ®oTomeTp
2) CniekTpomeTtp
3) ®oTodEMEHT
4) ®OTOKOIOPUMETP
4 Onenure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS (p CBETA. I1K-9.3.1
I)a>>¢o
2)a>0o
Ho=¢
4)a<e
5 [Ipennoxxure MeTo, MPUTOIHBINA JUIsl OLIEHKH ciydaiiHoW norpemHocTty | [1K-9.3.2
(boTomMeTpuUECKON BEINYHHBI, U3MEPSIEMO HEOCPEACTBEHHO.
1) Meroa KOHEUYHBIX pa3HOCTEH
2) Pacuyer cpeHeKBaAPATUYHOIO0 OTKJIOHEHMS
3) Meroa HaMEHBIIUX KBAPaTOB
4) Metop 308 Openens
6 Breibepute yTBepkIeHHE, COOTBETCTBYIOIIEE OAHOMY u3 OCHOBHBIX | [1K-9.3.2
MOJIO)KEHU N T€OMETPUUYECKON ONTHKH.
1) CBer wm3nmywaeTcss aroMaMu IpU  IEpeXoJax HMX  MEXAY
CTallMOHAPHBIMU COCTOSIHUSAMMU
2) B ogHOpOaHOI cpee CBeT PacHpOCTPaHseTCsl MPAMOJIHHENHO
3) Ceer npeacraBiseT OO0 MOTOK YacTUI] — (POTOHOB
4) Cet npeacTasisieT cOO0H MONEPEUHYIO AIEKTPOMArHUTHYIO BOJIHY
7 Jlst 0OBSICHEHHUSI KAKOTO SIBIEHUS MOXKET OBITh McroJsib3oBaH mpuunum | [1K-9.3.3
I'toiirenca-®penena?
1) KorepeHTHOCTH
2) MAudppaxkuus
3) Tonspuzarus
4) KopnyckynsipHO-BOJIHOBOM JyaJlu3M
8 HazoButre, KakuM  OCHOBHBIM  mapameTpoM  xapakrtepusyercs | [1K-9.3.3




paspeniaromias CriocOOHOCTh CIIEKTPAILHOTO Mpudopa?

1) YBenmuuenuem

2) OnTuueckoy cuiomn
3) UHTeHCHUBHOCTHIO
4) Iucnepcuei

[Ipoananm3upyiite, eciy MMpPUHA METH B IU(PPAKIIMOHHOW PpEIIeTKE
paBHa @, a pacCTOSHUE MEXAYy KpasMu coceqHux Imened — b. Uemy
paBeH nepuoa Mu(ppakIMOHHONW PEIIETKH?

1)b-a
2) atb
3)a-b
4) (a+b)/2

IIK-9.V.1

10

[IpoananusupyiiTe, Kak COOTHOCSATCS YIJibl NAJACHUS U MIPEIOMIICHUS MTPU
Nepexo/ie CBeTa U3 ONTUYECKU OoJiee TNIOTHOM cpelibl B MEHEEe TUIOTHYIO.

1) Yron naneHus paBeH yrity IpeaoMIICHUs

2) Yrou nageHus OOJbIIe yria mpeoMIICHUS

3) Yroua npenomiieHus 00Jb1Ie yriia najgeHust
4) Yrou najgeHus He BIUSET Ha YTOJ MPETOMICHHS

IIK-9.V.1

11

B neHTpe BBINYKIOW JMH3BI NpUKIEHIH MOHeTy. Kak 3To moBnusier Ha
JEHCTBUTEIILHOE N300paKeHre rpeameTa?

1) N3o0paxeHue cTaHET HEPEIKUM

2) Ucuesnet nepudepuiiHas 4acTb U300pakeHus
3) YMeHbIINTCS IPKOCTH BCEro M300paskeHust
4) Mcue3HeT neHTpaibHas 4YacTh H300paXEeHUs

I1K-9.V.2

12

Hcrounnk cBeTta pacrosiokeH Ha pacctosHur 30 ¢M OT cobuparorei
a3l ¢ (oKycHBIM pacctossHueM 10 cm. Ha kakoM paccTOsSHUM OT
JIUH3BI OyJIeT HAXOIUThCS H300paKEHNUE UCTOUHUKA?

1) 15 em
2)20 cm
3) 40 cm
4)10 cm

IIK-9.Y .2

13

[Tpoanamm3upyiite, kakoe GOKYCHOE PACCTOSTHUE JOIKHO OBITh y
JIBOSIKOBBIITYKJION TOHKOMW JIMH3BI ¢ paguycaMu KpuBu3HbI 5 1 10 cm,
M3TOTOBJICHHOM U3 cTekia (n = 1.5).

I)Scm

2) 10 cm
3)15¢cm
4) 6.67 cm

I1IK-9.B.1

14

Ornenute cTenenp nojsipu3anuu P cBeTa, eciii CBET MpeICTaBIIsIeT COO0M
CMECh €CTECTBEHHOT'O CBETA C IUIOCKOMOJSPU30BaHHBIM. IHTE€HCUBHOCTD
MOJISIPU30BAHHOTO CBETA B JIydye paBHA WHTEHCHBHOCTH €CTECTBEHHOTO
CBeETa.

1) 25%
2) 35%
3) 50%

I1IK-9.B.1




4) 75%

Bonpocs! 115t IpOBEpKH OCTaTOYHBIX 3HAHUU

15

Hpoqumadme mekcm, 6bl6epume npaewszbzd omeem u 3anuuiume
apcymernmbol, 06OCH06bZGCZIOM4M€ 6bl60p omeema:

YKa)KI/ITe, 4TO U3 NEPCUHUCIICHHOI'0 HE ABJIACTCA CTPOTUM YCIOBHEM JIA
KOTCPCHTHOCTHU CBCTOBLIX BOJIH.

1) OnrHaKOBOCTH aMILITUTYT
2) IloctosiHCTBO pa3HOCTH (a3
3) PaBeHCTBO JIJTMH BOJIH

4) PaBeHCTBO 4acTOT

OtBer: 1) OAUHAKOBOCTH AMILIMTY/, MOCKOJbKY JS YCTOMYNBOM
HHTeP(epPeHIIHOHHOH KAPTHHBI He00X0AMMbI PABEHCTBO AJMH BOJH
(a, cy1e10BaTeJIbHO, M YACTOT) U MOCTOSTHCTBO Pa3HOCTH (ha3.

[TK-1

16

IIpouumaiime mexcm, 6vibepume npaguiibHble 6APUAHMbBL OMEema U
3anuwume apeymenmul, 000CHOBbI8AIOWUE 8bIOOD OMBEMA.:

yKa)KI/ITe, 4YTO U3 NCPCUYHUCICHHOIO HUIKC HC SABJIACTCA DSKCIICPUMCHTOM
1o HaOJIIOICHHUIO HHTEPHEPECHITNHU CBETA.

1) Onsit FOHTA

2) OnbiT ®panka u I'epua
3) Konbia Hetotona

4) Onsrt Iltepna u I'epnaxa
5) bunpuzma @penens

OtBer: 1, 3 U 5, Tak kak onbiThl ®panka u I'epua, lllrepna u
I'epiaxa He CBSI3aHbI C ONTHKOI.

17

Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xasucooi
no3uyuu, OAHHOU 6 1eeoM cmonbye, noobepume NOUYUIO U3 NPABO2O
cmonbuya:

[IpoBeauTe COOTBETCTBUE MEKIY ONTHUECKHU MPO3PAYHBIMU CpEJaMU U
BEJIMUHUHOMN UX aOCONIOTHOTO NOKAa3aTelsl MPEJIOMIICHHUS.

Cpena [Tokazarens nmpenoMIIeHUS
1) Bona A)n=242

2) Anmas b)n=1.33

3) Boznyx B)n =1

Ortser: 1-b, 2-A, 3-B

18

Hpoqumaﬁme meKkcnm u ycmaHoeume nociedosamenbHoCmb. 3anuuiume
coomeemcmeyrouyro nocne008amenbHoOCHb 6yK6 clesa Hanpaeo.
Pacnonoxure NEPCUUCIICHHBIC BUJBI 3JICKTPOMATHUTHOI'O HU3JIYUCHUSA B
MOpAAKE BO3paCTaHUA NJIWHBI BOJIHBI.

A) OpaHXeBBbIil CBET

b) ®uonerosriii cBeT

B) UndpakpacHoe nznydeHue
I') YapTpaduoneToBsie yun

OTtBer: I'BAB

19

Ilpouumatime mexkcm u 3anuwiume pazeepHymulil.  000CHOBAHHIU




omeem:
OOmpsicHUTE, TPU KaKUX YCIOBUSX HAOIIOJAETCS SIBICHHE IOJHOTO
BHYTPEHHETO OTPa)KCHHUs CBETA.

OtBer: IlosiHOe BHYTpeHHee OTpaxkeHHe HaOJWIAeTCI B TOM
cjy4yae, KOrja CBeT MajaeT U3 ONTHYeCKH 0oJiee IUIOTHOH cpeabl B
MeHee IUIOTHYI0 1101 HEKOTOPbIM KPUTHYECKUM YIJIOM.

20 Ilpouumaiime mexkcm, 6vlbepume NPAGUILHLIL OMEem U 3anuuiume [1K-9
apeymenmsl, 000CHO8bI8AIOWUE 86100 OMEema:

YkaxkuTe, KaKoi TUT OyAeT UMETh ABOSKOBBITYKIIast TUH3A.
1) CoGuparommas

2) PacceuBaromias

3) Uckaxaromast

4) Bempsimitstronas

OtBet: 1) CoOuparomas, B CHJIy B3aMMHOI OpHEHTANNH
cepryecKrX NOBEPXHOCTEH.

21 Ilpouumatime mexcm, @vlOepume NPaAGUIbHbIE BAPUAHMbBL OMEema u
3anuwiume apeymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.

OTMeTbhTE OCHOBHBIE THUIIBI CIIEKTPAIbHBIX PUOOPOB.

1) ITpusmenubie

2) 3epkasibHble

3) JIunzoBsie

4) IudpakinoHHbIE

OtBet: 1 M 4, NOCKOJIBKY OCHOBHBIM 3JIEMEHTOM CIIEKTPAJIbLHOI0
npudopa siBjsieTcs AMCNEePrupyOIMii 31eMeHT, a JIMH3bI U 3epKaJjia
JAUCIIEPCUIO He CO31AI0T.

22 Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xagucooi
no3uyuu, OAHHOU 8 J1leOM Cmoibye, nodbepume NOUYUIO U3 NPABO2O
cmonbuya:

YcraHoBure COOTBETCTBHUE MEXIY ana3oHOM JUTAH
AJIEKTPOMArHUTHBIX BOJIH U UX THUIIOM.
Tur 5IeKTPOMarHuTHOTO U3JTyYCHUS Jnana3on

1) VKB A) ~400 — 800 a™M

2) Buaumsrii cBeT b) ~ 10 — 400 am

3) VbrpaduoneToBoe U3IydeHHE B)~1TMm—10mMm
OTtser: 1-B, 2-A, 3-b

23 Ilpouumatime mexcm u ycmanosume nocied08amenbHOCMy. 3anuuiume

coomeemcmeyrouyro nocae008amenbHOCb 6yK6 clesa Hanpaeo.
YHOpHIIO‘-II:Te MPUBCACHHBIC THUIIbI MOJAPU3ALUH 3SJICKTPOMATHUTHBIX
BOJIH I10 BO3paCTAaHUIO CTCIICHU IIOJIApHU3allN.

A) JIuneitnas mossipusanus
b) EcTecTBenHnsblii cBET

B) YacTruHo moJIsIpu30BaHHBIN CBET

OtBeT: BBA




24 Ilpouumatime mexkcm u 3anuwume pazeepHymuiii  0O0CHOBAHHbIU
omeem:

OO0bsicHuTe, Kakue (PaKTOpbl OTPAaHUYMBAIOT BO3MOXXHOCThH HAOJIOICHUS
BHelHero Gorodddexra.

OtBer: BHemnuii porodpdexkt HadII0a2€TCS 10 KPACHOI IPAaHUIBI
— MHHHMAJbHOH 4YacTOThl MAJAa0LIero M3Jy4eHHsl, NPH KOTOPOii
OHO CIIOCOOHO BBIPBATH JJIEKTPOH C MOBEPXHOCTH 00J1y4aeMoro
BelllecTBa.

Ipumeuanue. Cuctema OLICHUBAHUS TECTOBBIX 3aJaHUI PA3IMYHOIO TUIIA:

1) 3aganne KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
YyeThIpex NpeAJ0oKeHHBIX M 000CHOBAHHEM BbIOOpa CUMTAETCS BEPHBIM, €CIM TNPABUIHHO
yKazaHa mudpa u NpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIleHHMBaeTCs | 0OamioM, HEBEPHBIM OTBET WM €ro
orcyrctBue — () OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeETA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPaBUIBHO yKa3aHbl HU(PHI U TPUBEACHBI KOHKPETHBIE apT'yMEHThI, UCIIOJIb3yEeMbIe MPHU BbIOOpE
orBeroB. [lonHOE coBNajzieHHe C BEPHBIM OTBETOM OILICHHMBAaeTCs | Oamiom, eciid JOMyIICHBI
OIMOKY WJIH OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THUIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUHTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbI BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIa BEPHO COIOCTABJIECHBI C
MO3UIUSAMU APYroro ctondia). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIICHHBAeTCs 1 Gaiom,
HEBEPHBII OTBET WU ero oTcyTcTBHe — () 6amioB

4) 3amanue 3aKPBITOr0 THUIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBaeTCs 1 Oaiiom, eciii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3aiaHue OTKPBITOr0 TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCS BEPHBIM, €CJIH OTBET
COBMAJIa€T C OTAJOHHBIM IO coAepkaHUIO M mojHoTe. [IpaBUiIBbHBIM OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oaynia, eciii AONyIIeHa o JHa OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIBHBIN, HO HE
noJHbIN — 1 Gasut, eciau gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBICHbI B Ta0uie 19.

Ta6mmma 19 — [lepederb KOHTPOJIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHUBAHUSA
MH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIBbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAIOK U IHPOLERYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JIsl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana.




OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuaja — JIOTHYECKU CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHe ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOOB HAyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOIOJOTHIYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAIIMOHHYI0 (QYHKINH. JISKIUs pacKphIBacT MOHITHIHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lmaaupyemMble pe3yNbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIyYEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEEINISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTEeIeM;

— pasBuUTHE TPO(PECCHOHATHLHO-ICIOBBIX  Ka4yecTB, JIIOOBH K  TpeAMETy W
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIUICHUS.

— TIOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

— TOJIy4YeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HThCS METOAMYECKH 0OpadaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHI.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TIpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIIIHE.

CTpyKTypa OpeaocTaBiICHMS JEKIIMOHHOIO0 MaTepuaia;

— JICKIIMM COTJIACHO pa3zzenam (Tab:n.3) u temam (tabi.4)

11.2. MeTtonuueckne ykazaHusi ISl OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIA0OPATOPHBIX
pabor.

B xoxe BemomHeHUs 1aboOpaTOpHBIX paboT OO0y4aIOMUKUCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(PUKAUIMOHHONW XapaKTEPUCTUKON 00ydaromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTUYECKON YacTe U KOHTPOJIbHBIX MEPONIPUSITHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromMMCS SIBISETCS HEOTHEMJIEMOH YacThiO
U3YYEHUS JUCHUIUIMHBI, OMNpEeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIMX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IMPOLIECCOB, SBIEHUH UM OOBEKTOB,
M3y4aeMbIX B paMKax JAaHHOM JUCIMILTUHBI,

— 3aKpeIUICHHEe, PAa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JCKIUSX;

—  TIOJy4eHHUE HOBOW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUINHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajaHue U TpebGoBaHMs K IPOBEACHUIO J1a00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
JUCLUIUIMHE JOJKEH BBIOJHUTH ONPENENICHHOE YUCIIO J1abopaTopHbIX pabor. Ha kaxmyro
1a0opaToOpHyIO pabOTy IUIAHUPYETCS HE MEHEE JIBYX 3aHATHIl: OJHO Ha BBIOJIHEHHE U3MEPEHUH,
U OZIHO Ha 3alMTy oTyeTa. OTUeT MUIIETCs HE BO BpeMsl 3aHATUH, a JoMa UM B OMOIHOTEKeE.




B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHPOBAH IO
TEXHUKE OE30MacHOCTH TPH MPOBEACHUH JabopaTopHbIX padoT. [IpoxokaeHne WHCTpYKTaka
dbuKcupyeTcs B CIEIHATLHOM JKypHAJe; TaM HY>KHO 0053aTeIbHO PACIIMCAThHCA.

B naGopaTtopuio CTyIeHTBHl OJKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HAuYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYuTaTh OMHCAaHHWE PAOOTHI M TEOPETHYECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAaHHOW JHTEpaType u
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BRIITyCKaeMbIe Kadeapoid.

BoemonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUllb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSTUTHCS, YTO CTYACHT MOHIUMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

— Kakas LieJIb Iepe]] HUM MTOCTaBJIeHa;
- KakMMH MpUOOpaMHU U KaK BeyTCsI U3MEPEHUS;
- KaK CJIeyeT MPOBOAUThH HKCIIEPUMEHT.

[TonydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BhImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOIHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHUN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IPOTOKOJAa HECKOJIBKUMH CTYAEHTaMU BMecTe He fomyckaercs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amwuins, WHUIIHAIIBI
CTyJICHTa W HOMEpP TPYIIbl, GaMIIusg W WHUIHMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOopa, paboumii auanazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH W Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
M3MEPEHMI; 1aTa U MOANKCH CTYJEHTA.

Bcee 3ammcu AOMKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHWM W AHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JMILIb YePTUTH TaOIUIBI U rpaduku. BeaeHne «iepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHNE UX B
KOHILI€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTra BPEMEHHU U BO3MOXKHOCTHb
JOMYCTUTh OMIMOKY NMpu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHUN OTYETA.

[To oxoHYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENOoaBaTelNIo.
be3 3Toi1 moanucu MpOTOKOJI CUYMUTAETCS HEAECUCTBUTENBbHBIM. [loanuch CcTyAeHTa B MPOTOKOJIE
0o003HayaeT, 4To OH OTBEYAECT 3a BCE IPOBEJECHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YyTO paboTa JCWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3ammuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TOJIYYCHHBIM pe3yibTaraM. 3a
MPUHSTHINA OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M IOCJIE 3TOr0 COOOIIaeT HOMEp
¥ Ha3BaHUE CIIEAYIoMIeH JJabopaTOpHOU PabOTHI.

Crpykrypa u hopma oTuera 0 1abopaTopHOit padboTe

OT4eT AOKEH CoNlepKaTh CIENYIOIINEe Pa3aebl:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHCAHWHM J1AOOpPATOPHOM pabOThHI, OTTyma €€ CIeayeT
MEPEeTrCaTh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucannie YCTAaHOBKH JOJKHO OBITH KpaTKUM. ClenyeT OorpaHuIuThCs QyHKIIMOHATBHOU
WIM DJEKTPUYECKO cxeMoil ycTaHoBKH. He Hy)XKHO NpPUBOAMTH BHEIIHETO BUAA NMPUOOPOB.
Jlanee He0OXOIMMO OINMHUCATh HKCIIEPUMEHT M MEPEUUCTUTh U3MEPHUTEIbHBIC TPUOOPHI B TAOIHIIE
TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM U3 MPOTOKOJIA U3MEPEHUI.

3. Paboune ¢popmysl.




PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, MO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCenyeMblX BenudyuH. CieBa B (opMyne JOKHO CTOSTh TO, YTO
CJIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa Gopmyn ¥ mpomMekyTOYHBIC BBIPAXKEHHUSI B TOM pasjielie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJabTAaTOB U3MEPEHUI B 3TOM pa3zelie TOXE HE MPUBOJIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIE M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 00 3ToM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJKHBI OBITh
MPUBEJICHBI B 3TOM pa3jieJie.

5. Ilpumepsl BBIYUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI TOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KakI0M paboueit popmyne. He Hy)XHO NMPUBOAWTH BCEX BBIYUCIICHHM, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIou dopMmyine. DTOT paszen HyXKeH IS TOTO, YTOObI MPernoaaBaTerto
OBLJI0 Jierye HAaWTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera AOMKHBI OBITH MNPEICTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
GbopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEICTaBICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyIeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosmeM mnocoOuun
ABTOPBI TIOCTAPAIIUCH OCTABUTH JIMIIH CAMOE BA)KHOE IO ATOW TeMe M W3JIOKHTHh MaTepuai Io
BO3MO>XHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B IMOOOM cCilydae OHU JOJDKHBI OBITh TMOANMHMCAHBI U
IPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o00s3aTeabHO
BBITIOJTHSIOTCS HA MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y3IIbI KOOPAWHATHOW CeTKU. V3MepeHHbIC Ha OMBITe 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0s3aTelbHO HAHOCATCS BCE AKCIEPUMEHTaIbHbIE TOUKU, U
MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OJAHOW WM HECKOJNBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHM (ToapoOHee 00 ATOM MOMaeT
peub HUXKE).

8. OkoHYaTeNbHbIE PE3YNIbTAThI, UX 00CYX/IEHUE, BBIBOBI.

B sToM pa3gene oryeTa HY)KHO TOJBECTH HTOT MPOJENaHHON paboTel. Cremyer
HanyucaTh, KaKUe MOJTY4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJaMH, TO 00s3aTeNbHO HYXXKHO CPAaBHHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKII0YEeHHEe, KaKol MeToJ] Jydlle, TOYHee,
ynooHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIMYMHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OTBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKII0YeHUE 00
UX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOM K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUUECKH, TO 3TU PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAHHOE
3aKII0YeHre 00 UX COBMAJICHUN WJIH HECOBIAICHHUU.



B cIy4dac, Koraa MCXKIAY CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCAOIYCTUMBIC
pPacXoXkJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUN 3aKOH WIIA U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BrIBO TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpaTOPHOU paboTe

TuTynbHBIN TUCT OTUYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenranuu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHusi MpUBEACHBI B CEKTOpPE HOpPMATHBHON AokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmHupoBaHMU CIIHMCKAa UCTOYHUKOB CTYIACHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

Mertoanyeckie yKa3aHWs TI0 BBIMOJIHEHUIO JAa0OpaTOPHBIX pabOT TPHUBEICHBI B
CIEAYIOMMX NocoOusix, numeromuxcst B Oubnuoreke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC:

1. Mexanuka. KonebGanus u BomHbl. MonekymsipHas ¢usuka. JlaGopaTtopHbiid
npaktukym // 1.W. Kosanenko, H.I1. JlaBposckasi, H.H. JlurBunona, I'.JI. Ilnexorkuna, /I.E.
[Morapes, B.K. IIpununko, FO.H. Hapes, b.®. Hludppun. CII6I'YAIL 2014. 132 c.

2. DnekTpuyecTBO W MarHeTusM. JlaboparopHsiii npaktukym // A.B. Komnbuibios,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. Hosuxoma, B.K. Ilpununko, I'.B. Tepemienko.
CIII'YAIL 2021. 103 c.

3. BonnoBast onrtuka. Jlabopatopusiii mpaktukym //E.H. Kotmukos, W.IL
Kpexrynosa, H.I1.JIaBpoBckas, }O.A. Hosukosa, A.H. Tporun. CII6I'YAIL, 2013. 68 c.
4, Bomnnosast onrtuka. YueOHo-meromuueckoe mocooue // E.H. Kormukos, 10.A.

Hosukosa, I'.B. Tepemenko. CIT6I'YAIIL, 2019. 118 c.

KBanrtoBas ¢usuka. Jlabopatopusiii npaktukym // B.M. Anapees, M.IO. Eropos, 1.1.
KoBanenko, A.B. KonbsuisnioB, E.H. Kotnmukos, WN.II. Kpexrynosa, H.II1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
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11.3. MeTonuueckne yka3zaHus JJIsi OOYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboTbl

B xone BbIOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUCS BBITIOJHIET PaboTy 10
3aJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE IpENojaBatrelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTH.

Jnst oOyyaromuxcst mo 3aoyHOi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs (Gopmupyercs
nesiecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUUN
YPOBEHb YCIIEBACMOCTH B TEpUOJ OOYUYEHHs, TIOMOTAaeT IIOJIYYUTh HABBIKH TTOBBIIICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HAMpaBISIONIMMUA  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKAN MaTepHal 1Mo TUCIUIINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydJarommxcst
1o 3a049HOU (popme oOydeHwMS).



11.4. MeTonuueckne YyKa3zaHHWsl Ui OOYYaIONMIUXCA 110 TPOXOXKJICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00yJaromuXxCcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IICNIbI0 OIICHUBAHMS XOJa OCBOCHUS
JUCIUIITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUATUI U CPOKU MOJBEJIEHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMIONHUTh BCE KOHTPOJBHBIC MEPONPUSTHUS,
IPEelyCMOTPEHHbIE HA JaHHBIA CEMECTp, MOCJe Yero MperojaBareib MPOCTaBseT OauIbHbIC
OIICHKH, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHoOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJaroNIuXCs SBIISTFOTCS: YCTHBIN
OMpPOC HAa JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHSAX; 3alluTa JIa0opaTOPHBIX pPadoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HAHUMN, 00OydaroUxcsi MOTYT ObITh: Oecelbl mpernoaaBaTens
U 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTpOJIbHOE MEPONpPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIPHUATHIO.

JlukBuanus 3aJ0JDKEHHOCTH, 0Opa3oBaBlIeiicsl B cllyyae MPOIycKa OO0YyYaromMuMCs
3aHATHIA 0€3 YBaXUTEIBHONW MNPHYMHBI, OTKa3a, OOyJaromerocs OT OTBETOB HA 3aHATHUSX,
HEYJIOBJIIETBOPUTEILHOTO OTBETa, OOYy4YaIOUIerocsi Ha 3aHATUAX, HEYIAOBIETBOPUTEIHHOTO
BBITIOJTHEHUSI KOHTPOJBHBIX, Ta0OPATOPHBIX U MPAKTUUECKUX PAOOT MOXKET OCYIIECTBIATHCS Ha
VHAUBUAYAIbHBIX KOHCYJIbTAIUIX.

Pe3ynbTathl TEKyIIero KOHTPOJS YCIEBAEMOCTH OOYYAIOIIMXCS CIYXKAT OCHOBOW MJis
IPOMEKYTOUHOM aTTecTaluu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JO0NycKa K K
Qg epeHaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nomycka K JauddepeHIHalbHOMY 3aueTy WIH 3K3aMeHY
CTYJEHTY HEOOX0IUMO cIaTh He MeHee 75% 1abopaToOpHBIX U MPAKTUIECKUX PaOOT, BHIMIOITHUTD
TECTUPOBAaHUE B cHcCTeMe aucTaHimoHHOro oOydeHusi ['VAII https://Ims.guap.ru He HMXe
OIICHKH «YyJIOBJIETBOPUTEIbHO». B cllydae HEBBINOJHEHMS BBIIIEU3I0KEHHOTO CTYACHT, MpU
YCIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMHM, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OIICHKY BBIILI€ «yIOBIETBOPUTEIHHO.

11.5. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsl O MPOXOXKIACHUIO MPOMEXYTOUHOMH
aTTeCTallHH.

[IpomexxyTounass ~ arrectanusi  OOydyaromIMXCsl — NpEAyCMaTpuBaeT  OLECHUBaHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— 3aueT — 3To (hopMa OLEHKU 3HAHUM, NMOJy4YEHHBIX 00YyYarOUIMMCS B XOJ€ MU3yYCHUS
y4eOHOH NUCHUIUIMHBI B LIEJIOM WM IPOMEKYTOUHAs (110 OKOHYaHUHU CEMECTpPa) OLEHKA 3HAHUM
00y4aromuMcst 0 OTAEIBHBIM pa3esiaM AUCLUUIUIMHBI ¢ aTTECTAlMOHHOW OIIEHKOH «3auyTeHO)
WIN «HE 3a4TEHO».

OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu 110
JTUCLUIUIMHE SBIAIOTCA KOHCIEKT JIEKIMH M IepeueHb PEKOMEHAyeMoH JsuTepaTypsl. Ilpu
MOJATOTOBKE K CECCHU O0ydYaroleMycsi peKOMEHIYeTCs TaK OpraHW30BaTh Y4eOHYIO padoTy,
YTOOBI INEpe] MEPBBIM THEM Hadala CecCHM ObUIM CIAaHbl M 3allUIIEHBbl Bce J1a0OpaTOpHBIE
pabotbl. OCHOBHOE B MOJTOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO NMPOWTH aTTecTanuio. [Ipu moAroToBKe K CeCCHM ClIEAyeT BeCh 00bEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSM, OTBEACHHBIM JJIsl MOJATOTOBKH, KOHTPOJIUPOBATH
KaX/Ibli IEHb BBINOJHEHHs paOOTBHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIErO KOHTPOJS M MPOMEXYTOYHON aTTeCTalluu
OCYILIECTBJISICTCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu



CTYACHTOB M aCHHUPAHTOB, OOYyYAIOIIMXCS 10 O0pa30oBaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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