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AHHOTanus

HucuunnuHa «MoJaenupoBaHUE ONTUYECKUX CHCTEM» BXOAMT B 00pa3oBaTElIbHYIO
porpaMMy BBICHIETO 00pa30BaHMs — IPOrpamMMmy OakajaBpuaTa IO HANpaBICHUIO TOATOTOBKY /
crenranbHOoCcTH 03.03.01 «IIpuknagabeie MaTemaTrka U pusuka» HanpaBiaeHHOCTH «lIpukiamHas
¢uszvka U WHPOPMAIMOHHBIE TEXHOJOTUM B HAHOWMHIYCTPUW». JMCUIHIIMHA peann3yeTcs
kadeapoi «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

[TK-1 «CniocobeH mpoeKTHPOBaTh CIOKHOE BAKyYMHOE TEXHOJOTHUECKOE 000pYI0BaHHE
AJIEKTPOBAKYYMHOT'O U MOJIYIPOBOAHUKOBOTO IIPOU3BOJICTBA»

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

ConepxaHve OUCLHUIUIMHBI OXBAaTBIBAET KPYr BOMNPOCOB, CBSI3aHHBIX C CO3/IaHHEM
O00BEKTHO-OPUEHTHPOBAHHBIX ~ MOJENECH ONTHYECKOM CHUCTeMBl JUIsI  pasHBIX  YpOBHEU
MPOEKTUPOBAHUS, peaju3aluell MaTeMaTH4YeCKUX Mojenei (opMUpOBaHUS H300pa)keHUs, B
BUJIE€ TPOTPAMMHBIX MOJTYJIEH.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUH
yuyeObHOrO mpouecca:  (Jiekuuu, JgabopaTopHble  palOOThI, caMmocTosiTeNbHas  paboTa
00ydJaromierocs.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIbl KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe 3a4eTa.

OO0miasi TpyA0EMKOCTh OCBOSHUS AWCIMILIMHBI COCTABISET 3 3aueTHBIX eauHMIbI, 108
4acoB.

SI3bIK 00yUYeHUS IO JUCIUILTUHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
[Tomyyenne oOydJaOUMMHCA KOMIUIEKCA 3HAHMW M HAaBBIKOB B O0JACTH IMPaKTHUYECKOTO
NPUMEHEHHUS METOJ0B MOJEIMPOBAHMS MPOIECCOB MPOM3BOACTBA ONTUYECKHX MaTepHalIOB U
IIPOLIECCOB, NPOUCXOJAIIMUX MPU PACHPOCTPAHEHUU DJIEKTPOMArHUTHOIO TOJS B TaKHX
MaTepuanax.

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 U3YYEHHUH CIICYIONINX TUCIUTUINH:
— «KommnbroTepHoe MoaenpoBanrue GU3NKU TOHKUX TUIEHOK M HAHOIIPOIIECCOBY,




3HaHUA, TOJYyYEHHBbIE NPU HM3YYEHHU MaTepuana JaHHOW AMCLUILIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU APYTUX JUCLHUILINH:
— «KoHcTpynpoBaHHe ONTHKO-3JIEKTPOHHBIX PHOOPOB U CUCTEM,

- ((SKCHepI/IMeHTaJ'IBHI)IC METOJbI OIITUKU),

— «BpraucnurenbHas ONTHKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHIUTUTHHE (M paclpeeNieHHe 3TOH TPYIOEMKOCTH [0 CEMECTpPaM) MPEACTABICHBI B

Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIIITUHBI

TpynoemMKkocTb 1o

Bun yueOHoM paboTh Bcero ceMecTpam
Neg
1 2 3

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

nexumw (JI), (gac) 20 20

npaktudeckue/cemunapckue 3anarus (113),

(gac)

nabopaTtopHbie paboTs (JIP), (uac) 20 20

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

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

Dk3.**)

Ilpumedanue: KaHIUAATCKHIN SK3aMEH

4. ConepxaHue JUCHUTUIUHBI

4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.

PaSIICJIBI, TCMbI JUCIHUILIMHBI U UX TPYJOCMKOCTb IPHUBCACHLI B Ta6JII/II_Ie 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUIUIAHBI, UX TPYTOEMKOCTh

Pa3nensl, TEMBI TUCIIUILUIVHBI Jexmn | TI3 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 8
Paznen 1.
Tema 1.1. OOBbEKTHO-OPUECHTUPOBAHHBIC 7 7 20
TEXHOJIOTHH B MOJCIIUPOBAHUU (DOPMHUPOBAHUS
M300paXeHHs B ONTHYECKUX CUCTEMAX.
Paznen 2.
Tema 2.1 OcHOBBI pa3pabOTKH COBPEMEHHOTO 7 7 20
POrPaMMHOTO 00ECTICUCHHUSI CUCTEM.
Pa3nen 3.
Tema 3.1 . DopMupoBaHNE KOTEPEHTHOTO U 6 6 8
HEKOT'€PEHTHOI'0 N300paKeHHs B ONTHUYECKUX
CHUCTEMaX.
Hroro B cemectpe: 20 20 68




Hroro 20 0 20 0 68

[IpakTnueckas

IMOATOTOBKA  3aK/IIOYacTCA B  HCIOCPCACTBECHHOM  BBIIIOJIHCHHUU

Oo0y4aromKUMHUCS  OMNpPENENCHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccrnoHaIbHON AEATETHLHOCTHIO.

4.2. CopaepxkaHue pa3IeNioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena

HasBanue u copeprxanue pa3aeinoB U TeM JEKITMOHHBIX 3aHATUN

Pasnen 1

O0beKTHO-OpHEHTHPOBAHHBIE TEeXHOJIOT UM B
MO/1eJIMPOBAHUH (¢popmupoBanus H300pakeHus1 B
ONTHYECKHX CHCTEeMAaX

1.1. TexHomoruu IIPOrpaMMUPOBAHUS. OOBeKTHO-
opueHTuUpoBaHHas mapaaurma. OOBEKTHI M THUIBI OOBEKTOB.
ATpubyThl W THNBI aTpuOyTOB. DK3EMIUIAPHl U COCTOSHUS.
JKu3HeHHBIE LMK MW IIOBEACHHE OOBEKTOB: COOOIICHMS,
COOBITHS, METOIbI, ICHCTBUSI.

1.2.  Ilpunmunel  0OBEKTHO-OPHEHTHPOBAHHOTO  aHAJIM3A!
abcTparupoBaHue, MHKATICYJISIMS, Hacle10BaHHe,
noauMop(u3M, MOAYIbHOCTh, COXPAHIEMOCTb, TapalJIeIu3M.
1.3. O0BEKTHO-OpUEHTUPOBAHHOE MPOEKTUpOBaHue. Jnarpamma
00BeKTa U Ipyrue TOKYMEHTHI.

1.4. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIU3 NPU PEIICHUU 3a1ady
ONTOTEXHUKU. BhisgBleHnE 00BEKTOB U MX aTpUOyTOB, aHAIHU3 UX
COCTOSIHUH U MOBeJIeHHs. BhIsIBIICHHE CYNIEpTUIIOB U TIOITHIIOB.
1.5. TpeGoBaHusi K CTPYKType ITaHHBIX TPH aBTOMAaTHU3AIlUU
NPOCKTHUPOBAHUS ONTHYECKUX CHUCTEM Ha Pa3IMYHBIX YPOBHSIX
MPOEKTUPOBAHHUS. OOBEKTHO-OpUEHTHPOBAHHAS MOJIETTh
KOHCTPYKTUBHBIX ~ I1apaMETPOB  ONTHYECKOM  CHUCTEMBI ¢
pa3IUYHBIMU 0a30BBIMH OOBEKTAMH.

1.6. MaremaTudyeckoe M KOMIBIOTEPHOE IIPEICTABICHUE OIS
JUISL BEKTOPHOU M CKaJIIPHOW MOJENH 3JIEKTPOMArHUTHOTO TOJIS.
OOBEKTHO-OPUEHTUPOBAHHAST MOJIENIb PEATBHOTO U HYJIEBOTO

Jayya.

Paznen 2

OcHOBBI pa3paboTku COBPEMEHHOTO MPOrPaMMHOTO
o0ecrieyeHus.

2.1. YpoBHH abcTpakiyu B mpoliecce pa3paboTKu IporpaMMHOTO
obecrieueHus (apXHUTEKTypa, CTPYKTypa, peanm3anus). L[{ukn
pa3paboOTKU TPOrPaMMHOTO OOECIICUSHHS: KOHIICTITYyaln3alus,
aHaINW3, NPOEKTUPOBAHUE, KOJIMPOBAHHWE, TECTUPOBAHUE,
HBOJIIOIHS, COTIPOBOXKICHHE.

2.2. Kpurepun OLEHKH KadecTBa nporpammbl. CpencrBa u
WHCTPYMEHTHI pa3paboTku mporpammuoro obecredenus. CTUIIb
nporpamMmupoBaHus. Pa3paboTka mporpaMMHOT0O oOecredeHus
TPYIIION.

2.3. Tlpumepsl TONB30BATEIBCKUX HMHTEP(PEHCOB ONMTUUECKHUX
NpWIOKEeHNH. Busyanuszanus HaydHBIX M WHKCHEPHBIX TaHHBIX.
Pa3zpaboTka uHTepdercoB OTITHYECKHUX MIPUIIOKECHUMN.
JlnamoroBoe OKHO M CTaHJAPTHBIE DIEMEHTHI YIPaBICHUS,




npefHa3HAYCHHBIE IS BBOAA HWH(POPMAIMK M YIPaBICHHS
pabotoii mporpammsl. [IpoekTrpoBanue uaTepderica st paboTh
B pexume Macrtep (wizard). [IpoexTupoBanue
OJTHOJTOKYMEHTHOTO U MHOTOJIOKYMEHTHOT'0 HHTepdeiica.

Paznen 3

dopMupoBaHUE KOT€PEHTHOTO M HEKOTEPEHTHOTO M300paKeHHUsI
B ONTHYECKUX CUCTEMaX.

3.1. MogenupoBaHre  pacOpoOCTPAaHEHUS  CBETa  4epe3
ontuyeckyro cucremy. OmmcaHue CBOMCTB  OCBEILIaEMbIX
peIMEeTOB. AJNTOPUTM MOJAETUPOBAHUS PACIPOCTPAHEHUS MO
Yyepe3 ONTHYECKYI0 CHCTEMY B KOT€PEHTHOM U HEKOTePEHTHOM
ceere. OcoOEHHOCTM  BBIOOpAa  YHCICHHBIX  IApaMEeTPOB
MOJICTTMPOBaHUs (IIar, KOJUYECTBO DJJIEMEHTOB B BBIOOPKAX,
OXBaT 3pauka). Mcnonp30BaHue HOPMHUPYIOMUX KO3(PDHUITHIESHTOB
Opd  MOJENUPOBaHUM  (popMUpOBaHHS  H300paXKeHUs B

HEKOT'CPCHTHOM CBETC.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS

TeMbI MpakKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh IPUBEIACHBI B TAOTHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 Hux No
Ne | Tewmsbl npaktudyeckux | @opMmel IpakTUUECKUX | TpPyaOEMKOCTh, |MPAaKTUYECKOM |pasierna
/11 3aHATAH 3aHATAN (gac) MOJATOTOBKH, | JUCIIUIT
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIEC 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEJCHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJOEMKOCTh
N3 Hux Ne
Ne HauMeHOBaH e 1a6opaTopHBIX paGoT TpynoemMKocCTh, | MPaKTUYECKOU | pa3zaena
/11 (uac) MMOJATOTOBKH, | JUCIIWII
(gac) JIUHBI
Cewmectp 8
1 | BoluncneHnne napakCHadbHbBIX XapaKTEPUCTUK 3 1
2 | Pacuer xozna peanpHOTo Jiyya yepes 3 1
ONTHUYECKUH DIIEMEHT
3 | Co3nanue quanoroBoro OKHa M BBIUKCIICHUE 2 2
ONITUYECKOMN CHUJIBI JTUH3BI
4 | Co3naHue MIPUIOKEHUS 1)1 BBIYUCTICHUS 2 2
MapaKCUAIbHBIX XapaKTEPUCTHK C
uHTep(eiicoM Ha OCHOBE JTHAJIOTOBOTO OKHA
5 | Co3nanue npuiIoKeHUs 71 IOCTPOEHUs Xoaa 2 2
peaNbHBIX JTy4ei yepe3 ONTUYECKUI AIIEMEHT
Ha OCHOBE JIMAJIOTOBOI0 OKHA
6 | Co3gaHue NPUITOKEHUS JI OCTPOEHHUSI X0/1a 2 2
peaNbHBIX Jy4el Yepe3 ONTUYECKUI AIIEMEHT
Ha OCHOBE OJTHOJIOKYMEHTHOro uHTepdeiica




7 | MonenupoBanue GOpMHUPOBAHUS 3 3
I/I306pa)KCHI/ISI B KOTCPCHTHOM OCBCHICHUUA

8 | MonenmupoBanue GpopMupoBaHUSs 3 3
I/I306pa)KCHI/ISI B HCKOI'CPCHTHOM OCBCIICHUUA

Bcero 20

4.5. KypcoBoe nMpoeKTHUpOBaHKE/ BHITOITHEHUE KYPCOBOM PabOThI
Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEACHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIO0EMKOCTh

. Bcero, | Cemectp 8
Bun camocrositensHOM paboTh ’ P ©,

Jac Jac
1 2 3
N3yueHune TeopeTnyecKkoro Marepurania
18 18
nuctuiiuHbl (TO)
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 20 20

ycneBaemoctu (TKY)

Homarmnee 3ananue (/13) 15 15

[ToaroroBka Kk MpOMEKYTOUHOM 15 15

arrectauuu (ITA)
Bcero: 68 68

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITLHON PabOThI 00YUaAIOIIUXCS IO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHEe MaTepuallbl JIsl CaMOCTOSITENbHOW paboThl O0yJarolmuxcs yKa3aHbl B
ma. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepevyeHb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/IaHU MpHUBeIeH B TabIuIe 8.
Ta6ymmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komuectso
SK3EMILISIPOB B
Mudp/ P
bubnuorpaduyeckas ccpuika OubmoTeke
URL anpec
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)
629.7 HUccnenosanue ONTHYECKHUX 5
N 88 XapaKTEpUCTHK O0OpTOBBIX
CpElCTB OTOOpaKCHHS
uHpOopMaIu MUIOTUPYEMBIX
JIeTaTeNbHBIX anmnaparos:

yaeOHOe Tmocobue / A. B.
[Mykamos.  C.-Ilerep6.  Har.
uccues. YH-T UHPOPM.
TEXHOJIOTUH, MEXaHUKH U OTITHUKH.
- CIIo. : Uzm-Bo Yu-r UTMO,




2014.

004.9 KommerotepHoe MonenupoBaHue / 11
K 63 C.-ITerep6. TOC. YH-T a3pPOKOCM.
npUOOPOCTPOCHUS; coct.B.1O.
I'amos. - CII0. : Uzn-so I'VAII,
2014. -39 c.

https://e.lanbook.com/book/106743 | AranoB, H. A. Ilpuknagnas
ornTuka: yuebHoe nocodue / H. A.
Aranos. — Tomck: TIIY, 2017. -
286 c.

https://urait.ru/bcode/514212 CyxanoB, 1. V1. OCHOBBI ONITHKH.
Teopust m300pakeHus : ydeOHOE
nocobue st By3soB / M. U.
CyxaHOB. — 2-¢ u3[1., UCIp. U
non. — Mocksa : W3parenscTBo
FOpaiir, 2020. — 111 c.

7. IlepeueHb 3MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH()OPMALMOHHO-TEIEKOMMYHHUKAIMOHHOHN ceTn «HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS JUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL anpec HaunmenoBanue
https://fizikaguap.ru/ OO6pa3zoBaTenbHBIN pecypc Kadeapbl
¢uzuku I'YAIT
http://aco.ifmo.ru/el books/modeling op/ KoMmbroTepHbie METOABI MOACITUPOBAHUS

OIITUYCCKUX CUCTEM

https://openedu.ru/course/I TMOUniversity/ GEOOPT | Kypc «'eomeTpudeckas OnTruka

https://openedu.ru/course/mipt/OPTICS/ Kypc «OnTuka»

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 TpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s peacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecrieueHUs

No ni/mt HaumenoBanue
1 MS Windows
2 MS Office
3 68710015AutoCAD R20.1.49.0.0 (yiuuensusi: cereBast 563-59077482)
4 Microsoft Visual Studio 2017 Community 15.0.26730.15 (uuensus: GPL)
5 Dev-C++ 5 (munensusi: GPL)
6 Pascal ABC.NET 3.3.0.1542 (smuensus: LGPL v3)
7 Scilab 6.0.2 (muuensus: GPL)
8 Umbrello UML Modeller 2.29.0 (nmunen3us: GPL)




9 ‘ Oracle VM Virtual Box 5.1.28.17968 (munensusi: GPL v2)

8.2. [lepeuenn WH(pOPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3YEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE

[lepeuenp UCHONIB3yeEMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTaBICH B
tabmue 11.

Ta6mmma 11— [lepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocraB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [T  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmuel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 | YuebHas ayquropus sl IPAKTHYECKUX 3aHATHH, 3aHATHHA 196135, r. CaHkT-
CEMHHApCKOI0 TUIIA, TPYIIIOBBIX U HHIUBHUYaIbHBIX [TeTepOypr, yi.
KOHCYJIbTAl[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON l"acremno, 1. 15,
aTTeCTalUH. ayautopust Ne22-08

Ocnamenue: Crienuaan3upoBaHHas MeOelh; 1abopaTopHOe
obopynosanue: [I9BM - 19 miT., 00beIMHEHHBIX B JIOKAIBHYIO
BBIYHUCIUTEILHYIO CETh C BEIXOJOM B BBIUMCIHTEILHYIO CETh

I'VAII u UnTepHer.
2 | YueOHas ayauTopus IS JTaOOPATOPHBIX 3aHITHI. 196135, r. CankTt-
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE Hetepbypr, ya.

cpecTBa 06yUeHNUs, CIyKallie IS IPeACTaBIeH s yaebHoi | I acTemno, . 15,
uH(opMaImK GOIBIION ayIUTOPHH; 1abOpaTOPHOE aynuropus Ne31-04a
obopynosanue (1.1. @ypbe — crieKTpoMeTp HHPPaAKPACHBIH.
OCM

22111; 1.2. Cucrema o6paboTku naHHBIX Ha O6a3e [IDBM,
BKutouass Mouutop LCD 18,5 u nazepusiii npuHTep.; 2.
Cnekrpodporomerp CD — 56; 3.1. Dypbe — CHEKTPOMETP
uHdppakpacubiii ®CM 1201, Bkiatouas 6a3oBoe MporpaMMHOE
obecrieuenue FSpec; 3.2. Cuctema 00pabOTKH JaHHBIX
cnekrpomeTpa Ha 6aze [I9BM, Bxirouas monutop LCD 18,57
1 na3epHsiil npunTep; 4. Kommiekc nadoparopusiii JIKO - 2P;
5. Kommekc nabopatopusiit JIKO — 6P Ne28; 6. [TpucraBka
3epkanbHOTO oToOpaskenus [130 — 10; 7. IlpucraBka
3epkanpHOTO oToOpaskeHus [130 — 9; 8. [IpucraBka
3epKanbHOTO 0ToOpaxenus 1130 — 45)

3 YyeOHast ayIuTOpUs AJIs 3aHATUHN JICKIIMOHHOTO TUIa, 3aHatuil | 196135, r. CaHkT-

CEMHHAPCKOT0 TUIIA, TPYIIIOBLIX U UHAUBUIYAIbHBIX IletepOypr, yi.
KOHCYJIBTALUMH, TEKYILEr0 KOHTPOJIS M IIPOMEKYTOUHOM l'acremo, a. 15,
aTTECTAIHH. aynutopust Nel2-03

OcHnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeAcTBa 00y4YeHHMs, CIIy’Kalllye A IPEACTaBICHUs ydeOHON




nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
JEMOHCTPALIMOHHOTO 000PYI0BaHHMS.

10. Ouenounsle cpeacTBa I IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUSI MPOMEKYTOUHOM aTTECTalKU
o0yyaromuxcs 1o JUCUUIUTMHE puBeeH B Tabnuue 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS IPOMEXKYTOYHOM aTTeCTallN

Bux npomexyTo4HON arrecTanyu IlepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOIpoOCOB;
TecTsrl;
3amaun.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaronMMHCa NPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadimie 14. B Tedenne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHast  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  MpaBUIa
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHIIA
S-OaibHas IIKajIa PAKTEp (op

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHal;

— YBEpPEHHO, JIOTHYHO, [TOCJIEJIOBATEIFHO U TPAMOTHO €T0 M3JIaraer,

— ONMUpasiCh Ha 3HAHUS OCHOBHON W JOTIOJHHUTEIHHOW JIUTEPaTypHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MTOJIOKEHHSI C TPAKTUYECKOMN
NeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— CcBOOOIHO BJIAJICET CHCTEMOH CIICIIMATM3UPOBAHHBIX MOHITHH.

«OTIIMYHO»
(Ga4uTCHO»

— 00yyJaronuics TBEpI0 YCBOWMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO 1
110 CyIJ_IeCTBy uasjgaracr €ro, OHI/IpaSICB Ha 3HaHUs OCHOBHOﬁ
JIIATEPATYPEL,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOM JESITEIBHOCTHIO
HaHpaBHeHI/IH ;

— apryMEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITHH.

<«XOPOLLIO
«BAYTEHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Marepua,
Mo CymeCTBy H3JIaraCt €ro, OIMupasCb Ha 3HAHHUA TOJIBKO OCHOBHOU
JUTEPaTypPhI;

— JIOMYCKaeT HECYLIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCHBITBIBACT 3aTPYAHCHUA B IIPAKTHUYCCKOM NPHUMCHCHUU 3HAHUU
HaITpaBJICHUA

— cJ1abo apryMeHTHPYET HayYHBIE MTOJIOKEHNUS,

— 3aTpynHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 0OOOIICHUH;

— YYaCTU4YHO BJIAACCT CUCTEMOH CHICTIMAJIM3UPOBAHHBIX MOHATHH.

«y/IOBJIETBOPUTEITHLHOY
«GAuTEHO»

— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO

MaTrepuaa;

«HEYJIOBJIETBOPUTELHO» | — IOIYCKAeT  CYILECTBEHHbIE  OMMOKM M HETOYHOCTH  IpHU
«HE 3a4TCHO» paccMOTpeHHUH MPOOIEM B KOHKPETHOM HalpaBJICHUHY;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOYKET apIr'yMEHTUPOBATh HAY4YHbIE [TOJIOKEHUS,




OreHKa KOMITETEHITUHN

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0ayuIpHAs IIKaJIa PaKIep bop

— He (OpMYIHPYET BBIBOJOB M 000OIICHHIA.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Ta6muma 15 — Boripocs! (3amaun) 115 2K3aMeHa

Ne i/t [Tepedyens BompocoB (3a1a4) 11s IK3aMeHa Koxn
WHNKATOpa

Y4eOHbBIM IIIaHOM HE MPETYCMOTPEHO

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencraBieHsl B Tadnuie 16.

Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
Kon
Ne n/mt Ilepeuensb BompocoB (3a1au) uist 3auera / qudd. 3agera HHKaTOpa

1 Onumure, B 4YeM pasznmuuue Mexnay reomerpudeckord u | [IK-1.B.1
ONTUYECKOMN Pa3HOCTHIO X0/J1a CBETOBBIX JIyUYEH.

2 O0BsicHUTE, KaKOe N300paKeHne JaeT ABOsSKOBbIMyKiIas aua3a. | [1K-1.B.1
[Ipemnoxxure crnoco0 ompexneneHuss (POKYCHOTO PACCTOSHUS
TaKOM JINH3BI.

3 Kakoit kmacc HaspiBaercs abctpakTHBIM? Moxkno nu co3zaats | [1K-9.3.1
€ro >K3eMIusp?

4 Chopmynupyiite OnpeaeseHue «kpatHocth | [IK-9.3.1
B3aMMOOTHOIICHHUS.

5 [lepeuncnure  Tunel  OTHOWIEHWH,  Kortopble  moryT | IIK-9.3.2
CKJIQ/IBIBATHCS MEXKLY OOBEKTaMH.

6 Jaiite onpenenenre 00bEKTa ONTUYECKAsI CUCTEMA B MOJIECTH C [1K-9.3.2
6a3oBbeiM 00bekTOM JIETAJID.

7 Hazosute npunuun OOA, nomoratomuii ckpeiTh BHyTpeHHee | [1K-9.3.3
YCTPOHCTBO OOBEKTA.

8 ChopmynupyiTe TPUHITUTT COXPAHIEMOCTH. I1K-9.3.3

9 OOsbscHuTe, KakuM oOpazom Ha gauarpamme oOwekra | I1K-9.V.1
0TOOpakaeTCst BUAMMOCTh aTpUOYTOB U METOJIOB.

10 OObsicHuTe, Kak omnucath ontuueckue cpeapl B Mozenu | [IK-9.V.1
ontuyeckoil cucreMsl ¢ 6a3oBbIM 00bekTOM [IOBEPXHOCTD.

11 OOpsicHUTE, KaK OmnuChIBacTcad B3auMHOoe monoxenue | [IK-9.V.2
[TIOBEPXHOCTEM u JIETAJIEN.

12 OOBscHUTE, B KAKOM OTHOIICHUM Haxomdarcs o0bekThl JIYU u | I1K-9.V.2
I[TYTh JIVUA.

13 [IpuBenute BapuaHT auarpaMMmbl HacienoBaHusi ot Gazosoro | [IK-9.B.1
o0wvekra [IOBEPXHOCTD.

14 [Ipoananusupyiire, kakoil HamOombmuii mnopsaok cnekrtpa | I[IK-9.B.1
MOXHO HaOm0aTh Ha MU(PAKIMOHHOW PEIIETKE, €CIM OHa
umeer 500 MTPUXOB HA MUJUTUMETP M €€ O0Iy4atoT CBETOM C
mnHoM BoHEI S00 HM.

[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
Mpe/ICTaBJICHBI B TaOymie 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.

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

[TK-1




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
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

[K-9




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.
CIIGI'YAIL, 2021. 90 c.

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.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToamuce BHECIIETO
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