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)
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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

JucuunnuHa «KBaHTOBbIE BBIYMCICHHS» BXOAUT B 00pa3oBaTENbHYIO MpPOrpamMmy
BBICIIETO 00pa3oBaHWs — TMporpamMMmy OakajlaBpuara IO HANpaBICHUIO MOATOTOBKH /
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-3 «CnocobeH moAroTaBiIuBaTh U 0POPMIISATH TEXHUKO-IKOHOMUYECKHE 00O0CHOBAHHMS
JUTSL TEXHOJIOTHH 3aTUTAHMPOBAHHBIX K IPOU3BOJICTBY MPUOOPOBY

[IK-10 «CmocobeH TpOBOAWUTh CTAaTUCTHYECKUW aHAIU3 PE3YyIbTaTOB HCIBITAHUN
WHHOBAIIMOHHOU MPOYKITNU HAHOUHTYCTPUH»

Copep:xaHue IUCUUIUIMHBI OXBaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C MpoOieMaMu
KBAaHTOBOHM (PM3UKHU M KBAHTOBOM KpUIITOTpaduu.

[IpenogaBanne AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUU
yueOHOro mpoIliecca: JIeKIUH, J1abopaTopHbIe paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
paboTta oOyuaromerocs.

[TporpaMMo#i NTUCHUTIIMHBI TPETyCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUHAs aTTecTanus B opMe 3a4eTa.

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

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- TIOJIy4CHUE CTYJACHTaMU HEOOXOAMMBIX 3HAHWW M HABBIKOB B 00JacTH KBAaHTOBOW (DM3HKH U
KBaHTOBOW KpHUMNTOrpaduu;

- TIPENCTaBICHHE BO3MOXXHOCTH CTyJIEHTaAM pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKH B
U3MEPEHUSX, BEIUNCICHUSIX U 00pabOTKe pe3ynbTaToB U3MEPEHHUI;

- CO3[laHUE TOJICPKHUBAIOIICH O00pa30BaTENbHON Cpeabl MpernojaBaHUs I OCBOCHUS
TEXHUYECKUX JTUCUUIUIMH.

1.2. JucuuruiiHa BXOIUT B  COCTaB  dYacTd, (opmupyemMoi  yd4acTHUKAMU
00pa3oBaTeNbHBIX OTHOIIIECHUH, 00pa30BaTEeIbHON MPOTrpaMMBbl BRICIIIETO 0Opa3oBaHUs (lajee —
OIT BO).

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTaTOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AUCUMILIMHBI 0Oydarolmuiics AOHKEH 00JaJaTh CIETyIOIUMU
KOMIETSHIIMSIMH WM UX 4acTsaMu. KOMIETeHIIMM U WHIUKATOPHI UX JTOCTHXKEHUS TIPUBEIICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMN U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) Konn Koz v HanmeHoBaHNe HHIMKATOPA JOCTHXKEHUS
HAaUMEHOBaHUE
KOMIICTCHITHH KOMIIETCHITHH
KOMIETEHINH
[TK-3 Cnocoben
MOJITOTABITUBAThH U
0QOpMIISTD
TS)XIfHKO [TK-3.3.1 3HaTh 0a30BbIC TEXHOJIOTHYECKHE
MIPOLIECCHI U TEXHOJIOTUYECKOE 000pYyI0BaHUE,
[TpodeccuonanbHpie | 5KOHOMUYECKHE
HCIIOJIb3YEMBIE B ITPOU3BOJICTBE
KOMIIETEHIIUH 000CHOBaHUS TSI
. HAHOCTPYKTYPHUPOBAHHBIX MaTepUAIOB U
TEXHOJIOTH .
npuOOPOB KBAHTOBOM 3JIEKTPOHUKH U (POTOHUKHU
3arIaHUPOBAHHBIX K
MIPOU3BOJICTBY
npubOpoB
IT1K-10.3.1 3HaTh cr1ocOOBI pabOTHI €
COBpEMEHHBIMH CpeicTBaMu 00paboTKH,
XpaHEHUs U Mepeaayu JaHHbIX
[1K-10.3.2 3HaTh METO/BI U CPEACTBA
IT1K-10 Criocoben BBITIOJTHEHUS] aHAIMTUYECKUX PACUYETOB,
MIPOBOIUTH BBIYHCIUTENLHBIX U Tpaduieckux paboT
CTaTUCTUYECKU U [TIK-10.VY.1 ymeTs paboTaTh CO cpeacTBaMu
[IpodeccuonanpHble | aHATU3 PE3yabTaTOB | 00pabOTKH, XpaHEHHUS U MepeJadn JaHHBIX
KOMIIETEHIINHU WCTIBITAHUI [1K-10.Y.2 ymeTh NpUMEHSTh CTATUCTUYECKUE
MHHOBAIIMOHHOM METOBI 00paObOTKH pe3yIbTaTOB U3MEPEHHI
IPOAYKIINH rapaMeTpoB MHHOBAIIMOHHOM MPOAYKLIUU
HAHOWHYCTPHUH HAHOWH]IyCTPUU
I1K-10.B.1 Bmanets HaBbIKaMu (hOPMHUPOBAHHS
0a3 MaHHBIX PEe3yIbTATOB MMPOBEICHUS KOMIUIEKCA
WCTIBITAHUN MHHOBAIMOHHOW MPOAYKIIUU
HAHOWH]TYCTPUU

2. Mecro pucuuniunsl B cTpykType Ol
JucnumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
P U3YYCHUH CICAYIONINX JUCIUILTUH:
— «®Dusnueckre OCHOBbI HAHOTEXHOJIOT U,
— «®Du3uKa J1a3epoBy,




— «KommnbroTepHoe MoaenpoBanrue GU3NKN TOHKUX TUIEHOK U HAHOIPOIIECCOBY.

3HaHUs, NOJYYEHHbIE NPU M3YYEHUU Marepuana JaHHOW IUCLMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U MCIIOJIB3YIOTCSI IPU U3yUYEHUU APYTUX JUCLUILINH!

— «lIporpamMMmHoO-anmnapaTHbIE CPEJICTBA 3ALUTH HH()OPMALIH.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHHUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh IUCIUIIITUHBI

TpynoemMKocTb 1o
Bun yuebHoM paboTh Bcero ceMecTpam
Neo7
1 2 3
Oowan mpyooemKkocmp oucyuniIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu 34 34
Ayoumopnuie 3auamus, BCETo 4yac. 51 51
B TOM YHCJIE:
nexumw (JI), (gac) 17 17
npaktudeckue/cemunapckue 3anarus  (113),
17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 57 57
Buo npomesxxcymounoit ammecmayuu: 3ayer,
mudd. 3auger, sk3ameH (3auer, Hudd. 3au, | 3auer 3auer
DK3.%%)

%

Ilpumedanue: KaHIUAATCKHUIN SK3aMEeH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUIUIMHBI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIUHBI K UX TPYJOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Pasnensl, TeMbI AUCHUTLTHHBL Jlexwmn | T13 (C3) | JIP KIIT CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 7
Paznen I.UHpeI[HOCLUIKI/I BOSHHKHO]EGHI/ISI 5 5 3 19
KBAHTOBO MapaurMbl BHIYUCICHUN

Paznen 2. KyOuT, KBAaHTOBBIE aJTOPUTMBI 5 5 7 19
Paznen 3. KBanToBast kpunrorpadus 7 7 7 19
Uroro B cemectpe: 17 17 17 57
Hroro 17 17 17 0 57

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUHU
Oo0y4yaromKUMHUCS  OMNpENENeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccrnoHaIbHON AEATETHLHOCTHIO.



4.2. ConepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

Haszeanue u conep:xkanue pas3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

Pasnen 1

[Tpunmun P. Jlangayspa. OOpartumbie BBIYHUCICHUSA. AKCHOMBI
KBAaHTOBOM MeXaHUKHA. MareMaTudecKuil ammapar BEKTOpPOB
THIHOEPTOBA TPOCTPAHCTBA.

Paznen 2

Kybur, omHo- u nByx-KyOuTOBble cXeMmbl. llomHbIil HaboOp
reiiToB. KBaHTOBBIE CXEMBI: YCIOBHBIC OIEpalUM, CO3JaHUE

3allyTaHHBIX  COCTOSIHUM.
npeoOpazoBanne Oypne

Anroputm

[otiua.

Ksanrosoe

Pa3nen 3 [IpoTrokon KBaHTOBOM

TCJICIOpTALUU.
nanHbIX. Kpunrorpadguaeckue nporokosiast BB84 u B92.

KBauroBoe

CXXaTuc

4.3. Tlpaktuueckue (CEMHUHAPCKUE) 3aHATHS

TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsITH U UX TPYJTOEMKOCTh

W3 sux Ne
Ne | Tewmsbl npaktuyeckux | @opmel IpakTUUECKUX | TpPYyaOEMKOCTh, |MPAaKTUYECKOM |pasierna
/11 3aHATHI 3aHATUH (gac) MOATOTOBKH, | IACIIMII
(dac) JIUHBI
Cemectp 7
1 | Axcuombl kBaHTOBOM | Pa30op mpumepoB u3 3 1
MEXaHUKHU Kypca Gpu3uku
2 | MaremMaTuueckuu Penrenue 3anau 2 1
anmapaT  BEKTOpPOB
THIHOEepTOBA
MIPOCTPAHCTBA
3 | Kybur, omgHO- m Pemenue 3amay 3 2
IBYX-KYOUTOBBIE
CXEMBbI
4 | KBaHTOBBIE CXEMEL: Pemenue 3agag 2 2
YCIIOBHBIE OIlEpalyi,
co3gaHue
3aIyTaHHBIX
COCTOSTHUM
5 | Aaroputm Hotiua. Penrtenue 3anau 3 3
KBanToBoe
npeoOpazoBaHue
Dypre
6 | IIpoTokon KBaHTOBOM Pemenue 3agag 2 3
TeJIenOpTaLHH.
KBanToBoe  cxaTtme
JAHHBIX
7 | Kpunrorpaduueckue Pemenue 3amau 2 3
npotokoiasl BB84 wu
B92
Bcero 17




4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IIPUBEICHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HauMeHOBaH e 1a6opaTopHBIX paGoT TpynoemMKocCTh, | MPaKTUYECKOU | pa3zaena
/11 (uac) MMOJATOTOBKH, | HUCIIUII
(gac) JIUHBI
Cemectp 7
1 | [IpoBepka 3aKOHOB TEIJIOBOT'O U3JTY4EHUS 3 1
2 | Onpexnenenre NOTEHIMATIOB BO30YKICHUS 3 2
aTOMOB
3 | 3mepenue mupuHbI 3aIIPELLIEHHON 30HBI 4 2
MOJIYIIPOBOJIHUKOB
4 | Uzyuenue 3akoHOB (poTor(dekTa B onbITax 3 3
A.I'. Cronerosa
5 | Oddexr Xomna B repManuu 4 3
Bcero 17

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Bunpl camocTosITenbHOM paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHOM paboTh
yac yac
1 2 3
N3yuenue TeopeTnueckoro matepuaia
30 30
nucuuriuael (TO)
[ToaroroBka Kk TeKylieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
[ToaroroBka kK MpoMeKyTOYHOMN 7 7
arrectaruu (ITA)
Bcero: 57 57

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUTSL CAMOCTOSITEIBHON paOOThI 00YYaIOMIMXCS IO TUCITUTUIHHE (MOIYJTIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroImuXcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NPUBEIEH B TadauIe 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Hlngp/ bubnuorpaduueckas ccpiika Komriecrso
URL anpec P HK3EMILLIPOB B




onomoTeke

(KpOMe HIIeKTPOHHBIX
IK3EMIUTSIPOB)
530.1 KBanrtoBbIe BBIYHCJICHUS 51 6
H 66 kBaHTOBast nHGOpMarms = Quantum
computation and quantum

information / M. Hunbcen, W. Yanr
; mep.. M. H. Bsnwni, II. M.
OctpoBckuii ; aBT. npeauca. K. A.
Bammes. - M. : Mup, 2006. - 822 c.

https://e.lanbook.com/book/240920

Xumapu, . HA. KsaatoBsie
BerancieHus. [Ipuknaaaoit moaxon /
. . Xwumapu ; mnepeBon ¢
anrimiickoro B. A. Sponkoro. —
Mockasa : JIMK TIlpecc, 2021.

https://e.lanbook.com/book/205985

[Ipumunko, B. K. ®usnueckue
OCHOBBI KBAHTOBBIX BBIYHCIICHHI.
Jlunamuka kyburta: monorpadwms /
B. K. Ilpununko, 1. U. KoBaneHko.
- Camnkrt-IletepOypr: Jlans, 2022. -
216 c.

https://e.Janbook.com/book/210398

IImonecknii, O. B. ArtomHas
¢usnka: yueOHuK : B 2 Tomax / 3. B.
[nonsckuii. - 8- wu3m., crep. —
Cankr-IlerepOypr: Jlans, 2020 -
Tom 1: BgBemeHue B aTOMHYIO
¢busuky - 2020. - 560 c.

https://e.lanbook.com/book/210401

IInoneckmii, 3. B. ArtomHas
¢uzuka: yueOHuKk: B 2 Tomax / O. B.
[nonsckuii. — 6-€ u3a., crep. —
Cankr-IlerepOypr: Jlamp, 2020 —
Tom 2: OcCHOBBI  KBaHTOBOM
MEXaHHUKH U CTPOSHUE AJIEKTPOHHOM
obosouku atroMa - 2020. - 448 c.

7. TlepedyeHb AIEKTPOHHBIX 00Opa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[Tepeuenn
TEJICKOMMYHUKALIMOHHOU CETH
npuBe/ieH B Tabymie 9.
Tabmuma 9 -

INEKTPOHHBIX
«MHTEpHETY,

00pa3oBaTebHbIX

TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

pecypcoB
HeO6XOI[I/IMBIX Jis1 OCBOCHUSA AUCHUITIIMHBI

MH(POPMAIUOHHO-

[lepeueHb SNEKTPOHHBIX 00pa30BATENBHBIX PECYpcOB MHGPOPMAIMOHHO-

URL anpec

HaunmenoBanue

https://fizikaguap.ru/

O6pa3zoBatenbHbIi pecype kadeaps! hpuzuku ['Y AIl

https://quantumcomputing.ibm.com/

OO0nauHbli JOCTYH K CaMbIM NEPEOBBIM JOCTYITHBIM
KBaHTOBbIM KoMmmnbloTepaM. Komnanust IBM.

https://ufn.ru/ru/

Poccuiickoii akageMuu HayK

DIIeKTpOHHAs BepCUs KypHala «Ycrexu Pu3ndecKux
Hayky», Ou3nuecknii uactutyt um. [1.H. JleGenena

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI




8.1. Ilepeuenpr mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca MO JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrPpaMMHOT0 obecrieueH s rpeacTasieH B Tadauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OecIieueHUs

Ne i/t HaumenoBanue

1 MS Windows

MS Office

68710015AutoCAD R20.1.49.0.0 (yiuuensusi: cereBast 563-59077482)

Microsoft Visual Studio 2017 Community 15.0.26730.15 (uuensus: GPL)

Dev-C++ 5 (munensus: GPL)

Pascal ABC.NET 3.3.0.1542 (simuensus: LGPL v3)

Scilab 6.0.2 (munensusi: GPL)

Umbrello UML Modeller 2.29.0 (nmuuen3us: GPL)

O | 0| [N n| |Vl

Oracle VM Virtual Box 5.1.28.17968 (munensusi: GPL v2)

8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3yEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE

[lepeuenp UCHOIB3yeMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBIECH B
tabmue 11.

Ta6mmma 11— [lepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocraB MaTepuaTbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW [T  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIlecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmuel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )

1 | YueOHas ayauTopus IS 3aHATHHA JIEKIIMOHHOTO TUTIA, 3aHsaTHi | 196135, r. CaHKT-

CEMHHAPCKOTO TUIIA, TPYIIIOBBIX U UHIMBUIYaIbHBIX IletepOypr, yi.
KOHCYJIBTALUM, TEKYILEr0 KOHTPOJIS M IIPOMEKYTOUHOM l'acremno, a. 15,
aTTeCTalUU. aynuropus Ne32-01

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nHpopMaIy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHHUS.

2 | YueOHast ayquTopus IS IPAKTUUYECKUX 3aHITHH, 3aHATHN 196135, r. CaHkTt-
CEMHUHAPCKOI'0 TUIIA, TPYIIOBBIX U UHJIUBUIYaIbHBIX [TerepOypr, yiu.
KOHCYJIbTAI[Ui, TEKYIIETO KOHTPOJISA U MPOMEKYTOUHOMN I'actemnno, 1. 15,
aTTeCTalUU. aynuropust Ne22-08

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; 1abopaTopHoOe
obopynoBanue: [I9BM - 19 mit., 00beIMHEHHBIX B JIOKATHHYIO
BBIYHCIIUTENbHYIO CETh C BBIXOJOM B BBIUHCIUTEIBHYIO CETh
I'VAII u UnTepner.




10. OueHouHbIe CpeACTBa JJIsl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeieH B Tabnuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTalluU

Bux npomexyTo4HON arrecTanyu IlepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOIpoOCOB;
TecTsrl;
3amaun.

10.2. B kadecTBe KpHUTEPHUEB OLEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaronuMHcsa NPUMEHseTCsl S-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B Tedenne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHas  mIKana — MOAYJIBbHO-PEMTUHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  IMpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITCTCHITUIA

OreHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-0aibHas IIKajIa PAKTCP (bopvmp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHal;

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

— ONMUpasiCh Ha 3HAHUS OCHOBHON W JIOTIOMHHUTEIHHOW JIUTEPaTypHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
NeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CTICIIMAITM3UPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— 00y4Jaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTeprai, TPaMOTHO 1
110 CyIJ_IeCTBy uisjgaracr €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
«3auTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIN MaTepuall,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOMYCKAeT HECYLIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHWU 3HAHUUI
HaINpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpyaHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 0OOOIICHUH;

— YaCTUYHO BJAJIeET CUCTEMOH CIeNMaIN3UPOBAHHBIX OHITHH.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYyLIECTBEHHblE  OWMOKM W  HETOYHOCTU  IIpHU
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUH;

— UCTBITHIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTHPOBAaTh HAYYHBIC ITOJI0KCHUS;

— He (OPMYTUPYET BBIBOJIOB M 0000IIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WU UHBIE MaTEPHUAJIbI.




Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tadmwmie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1S 9K3aMeHa

Ne i/t [Tepedyens BompocoB (3a1a4) y1sl IK3aMeHa Kon
WHANKATOpa

Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO

Bormpocsr (3amaun) nms 3adera / qud . 3auera npeacTaBieHsl B Tadmuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera
Kog
Ne i/t [Tepedyens BompocoB (3amav) myis 3adeta / nudd. 3auera HHMKATOPA

1 Ha3zoBure, Kakoe MpoCTpaHCTBO Ha3bIBaeTCs [ MIbO0EPTOBBIM. I1K-3.3.1

2 CdopmynupyiiTe OCHOBHBIC aKCHOMBI KBAHTOBOW MEXaHHKH. I1K-3.3.1

3 Coopmynupyiite npunimn Jlangayspa. I1K-10.3.1

4 HazoBute AKCIIEpUMEHTAIbHbIE (haKThl, npsmo | [1K-10.3.1
MOITBEpIK Tatolue npuHImn Jlangayapa.

5 JlaliTe onpeneneHne NOHATHIO «Jtornueckas HeoOpatumocTthy. | [1K-10.3.2

6 Cdopmymupyiite TeopeMmy bennera. I1K-10.3.2

7 Jlokaxure npuniun Jlagnayspa. I1K-10.VY.1

8 OObsicHUTe, Kakoe YCTpoWcTBO  sBisieTcss  kBaHTOBBIM | [IK-10.VY.1
KOMITBIOTEPOM.

9 OOBsicHUTE, MOXKHO JIM MOJEIHPOBaTh KBaHTOBBIE mporiecchl | [IK-10.Y.2
Ha KJIACCHYECKOM KOMIThIOTEPE.

10 OOBsicHUTE, YeM KyOUT OTJIMYaeTcs OT OuTa. I1K-10.Y.2

11 [Ipemoxkute  3KCHEpUMEHTANbHBIM  crocod  mposepku | [1K-10.B.1
HepaBeHCTB belsia ¢ momolpio 3anmyTaHHbIX (POTOHOB.

12 IIpennoxute peanuzanuto anropurma Jloiya mist nposenenus | [1IK-10.B.1

KBAHTOBBIX BEIYHMCIICHUH.

[lepeueHnp TeM Uii KypCOBOTO TPOEKTUPOBAHHS/BBIOTHEHUS KypCOBOM pabOTHI
MpeICTaBJICHBI B Tabsmie 17.
Tabnuua 17 — IlepeueHb TeM 17151 KypCOBOTO MPOSKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM paboThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHMSI/BBITIOTHEHUS

Ne mi/m .
KYpCOBOI pabOThI
Y4eOHBIM IITAaHOM HE MPEYCMOTPEHO
Bompockl s mpoBeneHUs MPOMEXKYTOYHOW aTTECTallMd B BHIE TECTHPOBAHUS

npeICTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne i/t IIpuMepHEIN IEpeUeHs BOIIPOCOB I TECTOB Kon
- p p p p WHOUKATOpa

1 Yxkaxkute GopMyiy, ONpeAeIoNny0 JHEPTUIO CBETOBOTO KBAaHTA! [1IK-3.3.1
1) E=(m*c?)2
2) E=h*c
3) E=h*A
4) E=h*v=h*\/c

2 Kakum 00pa3om umiynsc OTOHA CBsI3aH C JJTMHON BOJHBI? I1K-3.3.1
1) Wmmynbc mpsiMo IPOTIOPITMOHAICH ITTHHE BOJTHBI




2) Hmnynsc npsMo NponopLyOHaIeH KBaapaTy JJIMHbI BOJIHBI

3) Umny/bc 00paTHO NPONOPUMOHAJIEH JVINHE BOJTHBI

4) HWmnynsc npsMo IPONOPLUOHAIEH KOPHIO KBAaJIPATHOMY OT JJIMHBI
BOJIHBI

Bribepute, kakoe M3 MPUBEIEHHBIX HIKE BBICKA3bIBAHUN MPABHIBHO
OMKCHIBAET CIMOCOOHOCTh AaTOMOB K W3JIYYEHUIO M TOTJIOMIECHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) ITorjomaTrh U W3Jy4aTh JUIIb HEKOTOPBIH JAUCKPETHbIH HAO0p
3HAYEHUH YHEePIruu

2) U3nydath ¥ MOTJIONIATH JIFOOYIO MOPIUIO SHEPTHH

3) U3nyuats 1100 AUCKPETHBIM HAOOp 3HAUEHUH YHEPTUH, JIMOO TH00YI0
MOPIUIO SHEPTUU

4) Uzny4atp 1100yr0 MOPLHUIO SHEPTHH, a MOTJIOIMIATh JIUIIb HEKOTOPBIH
JIMCKPETHBIN HAOOp 3HAUCHUW SHEPTUH

I1K-10.3.1

Kak Ha3piBaeTCsi COCTOSIHME AJIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €Tr0 SHEPrun?

1) BozOyxaeHHOE COCTOSIHUE
2) MertacTtabUIbHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHUE

4) BaneHTHOE COCTOsSIHHE

I1K-10.3.1

YKa)KI/ITe, K KAaKOMY JOHAla30Hy H3JIYYCHHA OTHOCATCA MNEPCXOAbl U3
cepun bampmepa B atome Bozoposa.

1) TemnoBoe u3iydyeHue

2) PeHTreHoBckoe U3IydeHUE
3) T'amma usznydenue

4) Buaumblii cBeT

I1K-10.3.2

VYkaxure, B UeM 3aKJII0YAETCS CMBICI IEPBOro nocrynara bopa.

1) YTBep:xkaeHue 0 CyleCTBOBAHHUM CTAIMOHAPHBIX COCTOSIHWiA, B
KOTOPBIX ATOM He M3JIy4YaeT U He MOIJIOIAeT YHEPIruu

2) Pa3HOCTB 3HEpruil AByX CTallMOHApPHBIX COCTOSHUN paBHAa DHEPIUU
M3ITy4aeMOT0 WUJIH MOIJIONIAeMOro KBaHTa CBETa

3) B arome 351€KTpOHBI ABMKYTCS 110 OpOUTaM, OJIU3KUM K KPYTOBBIM

4) ATOM COCTOMT U3 TOJOXHUTEIBHO 3apsHKEHHOTO  sAlpa W
OTPHUIATENILHO 3aPSKEHHBIX AJIEKTPOHOB

I1K-10.3.2

[Ipoananu3upyiiTe ~MHTEHCUBHOCTH CBETa IMpH  HUHTepHEepeHIUH
OJIMHAKOBBIX BOJIH C MHTCHCUBHOCTBIO | OT KOT€pEHTHBIX HCTOYHHUKOB B
TOUKE, B KOTOPOi pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).

1) 4*1
2) 3%
3) 1

4) 0

I1K-10.¥.1

[Ipoananu3upyiiTe, Kak HM3MEHWIACh HHEPrUsi aTomMa BOAOpOAA MPH
M3TydeHHH UM QOTOHA C ITHHOM BOTHBI A = 4.86-107 M.

1) VYBennuwmnach Ha 4.86 5B

IIK-10.¥.1




2) Ymenbmujaach Ha 2.55 3B
3) VYwmenbmunach Ha 4.86 3B
4) VBenuuuinach Ha 9.72 5B

9 [Ipoananu3upyiite,  Kakoe W3  NpUBEAEHHbIX  BbICKa3biBanuil | [IK-10.Y.2
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!
1) UHTEeHCMBHOCTh CBeTa He 3aBHCHT OT IUIOTHOCTH TMOTOKA
¢oTOoHOB M MX IHEPTUU
2) CBeT MOXKET U3Iy4yaThCsl M PACIPOCTPAHSITHCS TOJIBKO OTAEIBHBIMU
MOPILUSMHU — KBAaHTAMH
3) KaxaoMmy U3 KBaHTOBBIX COCTOSTHUM, B KOTOPOM HaXOJUTCSI aTOMHas
CUCTEMa, COOTBETCTBYET ONPECICHHbII YPOBEHb YHEPTUU
4) Inst 4yacTUIBI HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPAMHATHI U UMITYJIbC
10 OneHuTe pa3HOCTh SHEPTUH OCHOBHOTO M BO30YkeHHOTO coctosiHus (B | [TK-10.Y.2
5B). [laHo: 27€KTpOH B aTOME Tepemien U3 BO30YKICHHOTO COCTOSIHHS B
OCHOBHOE, U TIPU JAHHOM TIepeXoJie MPOM3OIIO0 M3NydeHne (GoToHa ¢
JUIMHOM BOJIHEI 650 HM.
1) 0,45B
2) 1,93B
3) 1,25B
4) 2,2-B
11 Onenure, Kakol CMbICT HMeeT cooTHomeHue HeonpeaenenHocren | [IK-10.B.1
[eiizenbepra s PHEPruM YacTUIBI M BPEMEHU IpeObIBaHUS €€ B
COCTOSIHUHM C TAHHOM dHEprueii?
1) OHeprus npsMo NponoOpLHOHATIbHA BpEMEHU
2) DHeprusi 00paTHO NPONOPLUOHATIHLHA BPEMEHU
3) DHeprust 1 BpemMs MOTYT ObITh M3MEPEHbI OAHOBPEMEHHO CO CKOJb
YIOJIHO BBICOKOM TOYHOCTBIO
4) Yem 0oJibllle HeONpeIeJIeHHOCTb JHEPrud, TeM MeHbIIle
HeomnpeieIeHHOCTh BpeMeHH!
12 B xome w3MepeHuss ¢ J0CTaTOYHO BBICOKOW TouHOCThIO Obuta | IIK-10.B.1
ofpeziesieHa X-COCTaBIIAIOIIAs UMITYJIbca 3NeKTpoHa. OObIICHUTE, YTO U3
3TOTO CJEAYET, PYKOBOJCTBYSCh COOTHOIICHUSMH HEONPEIEICHHOCTEH
I'eitzendepra.
1) Bpemss >ku3HM W DJHEPrusi DJIEKTPOHA HWMEIOT CYIIECTBEHHYIO
HEOTPEIeIEHHOCTh
2) KoopauHara X 3JIEKTPOHA He MOKeT ObITh olpe/iesieHa ¢ BBICOKOM
TOYHOCTHIO
3) Bce koopiMHATHI 3JIEKTPOHA MOJIHOCTHIO HEOTIPEICIICHHbIE
4)y- U Z-COCTaBIIONIME HWMIIYJIbCa OJJIEKTPOHA HUMEIOT CTPOro
onpeJIeJICHHOE 3HAYCHUE
Bomnpock! 151 TpOBEpPKH OCTATOYHBIX 3HAHUHN I1K-3
13 Ilpouumatime mexkcm, 6vlbepume NPAGUILHLIL OMEem U 3anuuiume

apz2ymernmeal, 06OCH06b16aiOM/;u€ 6bl60p omeema.
YKa)KI/ITe, 4dTO U3 NCPCUUCICHHOT'O0 HC ABJIACTCA CTPOTUM YCJIOBHUECM JIA
KOTCPCHTHOCTH CBETOBBIX 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, c1e10BaTeJIbHO, H YACTOT) U MOCTOSTHCTBO Pa3HOCTH (ha3.

14 IIpouumaiime mexcm, 6vibepume npaguiibHble 6APUAHMbBL OMEema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8bIO0D OMBEMA.

YKaKUTE, 4TO U3 MEPEUUCICHHOTO HIKE HE SIBJISCTCS SKCIIEPUMEHTOM
o HAOJIIOICHHUIO MHTEPPEPECHITNHU CBETA.

1) Onsit FOHTA

2) OnbiT ®panka u I'epua

3) Konbia Hetotona

4) Onsrt IlITepna u I'epnaxa

5) bunpuzma @penenst

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

15 Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xasucooi
no3uyul, OAHHOU 8 J1leGOM Cmoibye, nodbepume NOUYUIO U3 NPABOSO
cmonbuya:

[TpoBenuTe COOTBETCTBUE MEXKAY ONMTUYECKU MPO3PAYHBIMU CPEAAMU U
BEJIMUMHOMN UX aOCONIOTHOTO TOKAa3aTesl MPEIOMIICHHUS.

Cpena [Tokazarens npeoMIIeHUS

1) Bona A)n=242

2) Anmas b)n=1.33

3) Boznyx B)n=1
Ortser: 1-b, 2-A, 3-B

16 Ilpouumatime mexcm u ycmanosume nocied08amenbHOCmMy. 3anuuiume
CcOOmeemcmayouyo nocied08amenbHoCmyb OYK8 clleed HAnpaso:
Pacrionoxxure mepedyncieHHbIe BUABI AJIEKTPOMArHUTHOTO W3ITy4EHUS B
MOPSIKE BO3PACTAHUSI ITTUHBI BOJIHBI.

A) OpaH)XeBBbIil CBET
b) ®uonerosslii cBeT
B) UndpakpacHoe nznydeHue
I') YapTpaduoneToBsie yun
OtBer: 'BAB
17 Ilpouumatime mexkcm u 3anuwume pazeepHymuiii.  0O0CHOBAHHbIU [TIK-10

omeem:
OObscHUTE, TpPU KaKUX YCIOBUSAX HAONIOAAETCs SIBJICHHE IOJIHOIO
BHYTPEHHETO OTPAXKEHHUSI CBETA.

OtBer: IlosiHOe BHYTpeHHee OTpa:keHHe HAOIOIAETCA B TOM
cJyyae, KOra CBeT najaaeTr M3 ONTHYECKH 0osiee MJIOTHOW cpelabl B




MeHee IUIOTHYI0 101 HEKOTOPbIM KPUTHYECKUM YIJIOM.

18 Ilpouumatime mexcm, 6vlbepume NPAGUILHLIL OMEem U 3anuuiume
apeymenmsl, 000CHO8bI8AIOWUE 8b100D OMEema:

VYkaxure, Kakoi THIT OyAeT UMETh JBOSKOBBIITYKIAs JTHH3A.
1) CoGuparommas

2) PacceuBaromias

3) Uckaxaromast

4) Bempsimitsitonas

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

19 Ilpouumatime mexcm, @vlbepume NPaAGUIbHbIE BAPUAHMBL OMEema u
3anuwiume apeymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.

OTMeTbhTE OCHOBHBIE THUIIBI CTIEKTPATIbHBIX PUOOPOB.

1) IIpusmenubie

2) 3epkasibHbIE

3) JIunzoBsIe

4) IudpakinoHHbIE

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

20 Ilpouumatime mexcm u ycmaumogume coomeemcmsue. K xagwcooi
no3uyul, OAHHOU 8 J1leGOM Cmoibye, nodbepume NOUYUIO U3 NPABOSO
cmonbuya:

YcraHoBure COOTBETCTBHUE MEXIY ana3oHOM JUTAH
AJIEKTPOMArHUTHBIX BOJIH U UX THUIIOM.
Tur 51eKTPOMarHuTHOTO U3Ty4ECHUS Jnana3zon
1) VKB A) ~400 — 800 um
2) Buaumelii cBeT b) ~ 10 — 400 am
3) YabsTpaduosieTroBoe U3IyueHNE B)~1Tmm—10mMm
OTtseT: 1-B, 2-A, 3-b

21 Ilpouumatime mexcm u ycmaHosume nocied08amenbHOCmy. 3anuuiume
CcOOmMeemcmayouyo nocied08amelbHOCmyb OYK8 clleed HAnpaso:
YrhopsaoubTe TPUBEACHHBIC THUIBI TOJSPHU3AIUHA DIIEKTPOMArHUTHBIX
BOJIH 110 BO3PACTAHUIO CTETICHU TMOJIIPU3ALIUY.

A) JIuneitnas mossipusanus
b) EcTecTBennsbiii cBET
B) YacTraHO moJIsIpU30BaHHBIN CBET
OtBer: BBA
22 Ilpoyumatime mexcm u 3anuwume pPa3eepHYMvlll  0OOCHOBAHHDI

omeem:
OOmbsicHuTe, Kakue (HaKTOpbl OrPaHMYUBAIOT BO3MOXKHOCTh HAOIIOICHUS
BHemHero Gororddexra.

OtBer: BHemnuii ¢pororddext HadM012€TCA 10 KPACHOM TPAHUIIBI




— MHHHMAJbHOH 4YacTOThl MAJal0Lero M3Jy4eHHsl, NPH KOTOPOii
OHO CIIOCOOHO BBIPBATH JJIEKTPOH C MOBEPXHOCTH 00J1y4aeMoro
BelllecTBa.

Ipumeuanue. CuctemMa OLICHUBAHUS TECTOBBIX 3aJAHUI PA3IMYHOIO TUIIA:

1) 3aganme KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBeTa M3
yeThIpex NpeA0oKeHHBIX M 000CHOBAHHEM BbIOOpAa CUMTAETCS BEPHBIM, €CIM TMPABUIHHO
yKazaHa mudpa u TpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazeHWE C BEPHBIM OTBETOM OIleHHMBAaeTCs | 0OamioM, HEBEPHBIM OTBET WM €ro
orcyTctBue — O OayoB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIIHU
MPaBUJIBHO yKa3aHbl HU(PHI U IPUBEACHBI KOHKPETHBIE apT'yMEHThI, HCIIOJIb3yEeMbIE MTPU BbIOOpE
orBeToB. [lonHOE coBNajZieHWe C BEPHBIM OTBETOM OILICHHMBAaeTCs | Oamiom, eciid JOMyIICHBI
OIMMOKY WJIH OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIA BEPHO COMOCTABJIEHBI C
MO3UIUSAMU APYroro ctondia). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIICHHBAeTCs 1 Gaiom,
HEBEPHBII OTBET WU ero oTcyTcTBHe — () 6amioB

4) 3amaHue 3aKPbITOr0 THIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBAeTCs 1 Oamiom, eclii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3aiaHue OTKPBITOrO TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCSI BEPHBIM, €CJIH OTBET
COBMAJIa€T C OTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUIIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oainia, eclii AONyIIeHa o JHa OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gasut, ecau gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeueHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaAIOMIMXCS 3a04HONU (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mwmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEICISIIOIIME  MPOLEAYPbl  OLIEHUBAHMSA
UH/IMKATOPOB, XapaKTepU3YIOIIMUX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAJOK U IHPOLERypY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuuecknue yka3zaHus JIsl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JICKIMOHHOIO MaTrepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3JIOKeHHe ydeOHOro Martepuasa. HasHaueHHe COBpPEMEHHON JEKIMH B
paMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POpPMALMIO IO TEME, a B OCBOCHUU
¢yHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH MbIcau. B ydueOHOM mporecce JIeKIus BBIIOIHAET METOJ0JOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIus pacKpbIBaeT MOHATUHHBINA ammapar




KOHKpETHOW oOnactu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lnaHupyemble pe3ynbTaThl IPU OCBOCHHUH O0YYAIOIIMMHUCS JICKIIMOHHOTO MaTepraa;

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OIPEEISIECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuUTHE TNPO(PECCHOHATBLHO-ICTOBBIX  Ka4ecTB, JIIOOBM K  TpeaMETy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIIICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO JJIsi CAMOCTOSITENILHON paOOTHI;

— TIOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HMThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 Marepuajga TIpU MPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIIIHE.

CTpyKTypa OpeaoCcTaBiICHMS JSKIIMOHHOIO MaTepuaia;

— JIEKIIMU COTJIACHO pasnenam (Tabmn.3) u remam (1abmn.4).

11.2. MeTonuueckne ykazaHUs I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHIATHI.

[IpakTrueckoe 3aHITHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mporecca, 3aKII0YaronIasics B BHIIOJIHEHUU 00YyJaOIIUMUCS MO PYKOBOJICTBOM IPETIOAaBaTeNs
KOMILJIEKCa YYEOHBIX 3aJlaHWA C IIeJbI0 YCBOCHHS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIAHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUS ISl 00YUAIOMIEroCsl SIBJISICTCS] PUBUTHE 00YUYaIOIIUMCS
YMEHHI U HaBBIKOB MMPAKTUYECKON IESITEIBHOCTH 10 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TMPAKTUYECKUX 3aHITHIMA:

— 3aKperuieHHe, YriayOJleHHWe, pacliupeHre M JAeTaiu3alus 3HAHWNA MpU PEIICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMM METOJaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHMS 33 TaHMI;

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
o0Oy4eHusl.

TpeboBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHIATUN

3ajaHue K BBIIOJHEHMIO NMPAKTHUECKOW pabOThl BBIJAETCS MpENOJaBaTesieM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBeACHHI B Ta0OMI. 5
JTAaHHOW MPOrpaMMBl.

[IpakTHyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3aad,
CBSI3aHHBIX C TEOPETHUUYECKHMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JIEKIIHOHHOM Kypce U B BUJE
pa3bopa BOMPOCOB, KOTOPBIE MOT'YT BO3HUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Metoanuyeckue yka3aHMs IO IPOBEIEHHIO IPAKTHMYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:




1. Mexanuka. Konebanuss u Bosubl. Tepmoamnamuka. COopuuk 3amau // WM.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytobkos, FO.H. Lapes. CITI6I'YAIL 2018.67 c.

2. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunmpees, .M.
Kosanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. Hudpun. CIIOI'YAIIL, 2019. 78 c.

3. KsanroBas ¢msuka. Coopuuk 3amau // .M Kosamenko, E.H. Kotmmkxos, H.II,
JlaBposckas, H.H. JlutBunoBa, I'.JI. [Inexotrkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

OTueT 0 mpakTUYecKOi paboTe JOJKEH COAepKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHHN.

Ha mumynvnom nucme INOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCUUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiIus W HHUIUAIBI TpenojaBareis, (amMuiIusd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIIbl U AaTa 3aIUThl PAa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTaIhHO-
MPAKTUIECKON pabOTHI, pacUeTHO-aHATHUTHYECKHUE MaTEPUaIbl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvr 1o pozenanHoi padboTe JOIKHBI COAEPKaTh OCHOBHBIE PE3yIbTaThI O padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOMN paboTe

TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOPE
HopMatuBHOM nokymeHTanmu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeboBaHus TpUBEIEHHI B CEKTOpPE HOpMAaTUBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

[Ipn popmupoBaHUM CNHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHON nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOIIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BemomHeHUs 1abOpaTOpHBIX pabOT OO0y4alOMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOAUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(UKALMOHHONW XapaKTEPUCTUKON 00ydaromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJBbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThiO
U3YYEHUS JUCLUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBaroOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IMPOLIECCOB, SBIEHUH UM  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOM JUCIHILTUHBI,

— 3aKpeIUICHHEe, Pa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JEKLUSAX;

—  TIOJydeHHE HOBOW MHGPOPMAIIMH TI0 U3y4aeMOM JUCITUILUIHHE;

— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOoBaHU K MPOBEICHUIO Ta00PAaTOPHBIX PaboT
B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBHU C pabodeid mporpaMMoi o
mucruminie Dusuka JOMKEH BBHINOTHUTH OMpeeNieHHOe 4YHciio j1abopaTopHbiX pabor. Ha




KaX1yIo J1abopaTopHylo paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3auUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Havane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpPH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpyeTCs B ClIeLMaIbHOM KypHalle; TaM HY)KHO 0053aTelIbHO paclucaThCsl.

B nabGopaTtopuio CTyneHTBHl AOJDKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHWUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena kypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JIOMyCKa, MOJyYeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KEH YOEIUTHCA, UTO CTYACHT TOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

- Kakas LieJIb epe]] HUM [I0CTaBJIEHa;
— KakuMH pruOopamMu U Kak BEAYTCS] U3MEPEHUS;
— KaK CJIe1yeT NPOBOAUTH IKCIIEPUMEHT.

[Tony4deHHbIH 1omycKk K paboTe oTMeUaeTcs MpernojaBaTesieM B xKypHaie.

B mpomecce BbimonHeHUs J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTAa IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO MPOTOKOJIAa HECKOJIbKUMHU CTYIAEHTaMU BMecTe He jomyckaetcs. [IpoTokon BeaeTcs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIins, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWing U WHUIMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpuOOpa, paboumii auManasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; PE3yJbTaThl
MU3MEPEHMI; 1aTa U MOANKCH CTYJEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NAaHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JUIIb YEePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas Tpara BPEMEHH U BO3MOXXHOCTh
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMIICHUU OTUETA.

[To oxoHYaHWU M3MEPEHUN TPOTOKOI 00SI3aTEILHO NAETCs Ha TIOIUCH MPETOIaBATEIIO.
be3 3T0il moAnMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMMCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MpermoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIBHO BBHINOJIHSAJIACH U yKa3aHHbIE 3HAUEHHUS ACHCTBUTEIHHO
MOJIy4YeHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUI MPOTOKOJI.

[lo pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE HU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayromeM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SBJIEHUS M IO TOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET MPEIoaBaTeNlb BBICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromiei 1adbopaTopHOil paboTHI.

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON paboTe

OT4eT KOKEH COJIEpKaTh CIENYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPATOpHOM pabOTHI, OTTyHa €€ CledayeT
Hepenucarh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

Onucanue yCTaHOBKHU JOJKHO OBITh KpaTkUM. CrielyeT orpaHu4uThesl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHIA MPHUOOPOB.




Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. Paboune dpopmybl.

PaGounMu Ha3bIBalOTCS TOJBKO T€ (OPMyJNBl, MO KOTOPHIM HENOCPEACTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, YTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTh HE HYXKHO.
@opmMmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUN B TOM Pa3zAeiIe TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUIN U BBIYMCICHUH.

B sTOM pasnene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCICHHBIE
pe3ynbTarbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BHUJAE HAITAAHBIX Tabmui. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATHUYHBIE pa3psasl (IogpoOHee 00 3TOM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHHif, BCE OHU JOJIKHBI OBITh
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

B sTOM paznene oTdera 1OMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN IO
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO NpHUMeEpa MO KaxaoW (popmyie. DTOT paszaes HyKeH s TOro, 4TOoObl MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BprunciieHre NOrpemnHocTe.

B ostom pasnmene ordyera JOKHBI OBITH MpPEACTAaBICHBI (POPMYINBI, MO KOTOPBHIM
IIPOBOJWIIACh MaTeMaTHudeckass o0paboTka pe3ysibTaToB M3MepeHHUH. /I0KHBI OBITh BBIBEAEHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH |
IIPEJICTaBJICHBI IPUMEPBI BBIYUCIICHAN IO Ka)XKI0M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN AJisl CTyAeHTOB. [1o Hemy Gosblie BCero BOMpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBAET HAMWCAHA s
HOJATOTOBJICHHOTO YHTAaTelNs, 3HAKOMOIOo C BBICIIEH MaTemaTtukoil. B Hacrosimem mocobun
aBTOPBI IIOCTAPAJINCh OCTaBUTH JIMIIb CaMOE€ BaXKHOE II0 dTOW TEME M H3JIOKHUTHh MaTepual II0
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCyHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
NPUBOJAATCA HA OTIEJNBHOM JIMCTe. B 11000M cilyyae OHM JIOJKHBI OBITh IOJMHMCAaHbBl U
NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBINOJIHAIOTCS HA MHJUITMMETpoBoi Oymare. Ha kaxmoil ocu J0KHO ObITE 0003HAU€HO, Kakas
BeIMYMHA M B KaKuWX €AMHHUIAX BJOJIb Hee OTKJIajbpIBaeTcs. Ha camMux ocsiXx JODKHBI OBITH
HAHECECHBI TOJBKO Y3JIbl KOOPAWHATHOU CeTKH. M3MepeHHBIE Ha ONBITE 3HAYECHUS MOJIMCHIBATH
Ha ocsix He cnenyer. Ha rpaduk ob6s3aTenbHO HAaHOCATCA BCE DKCIEPHUMEHTAIbHBIE TOYKH, H
IIPOBOAMTCA COEIUHSAOMAs UX JIMHUA. OKOJIO ONHOM WM HECKOJBKHX TOYEK OTKJIAJbIBAIOTCS
CHUCTEMAaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOUIMX H3MEpEeHui (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TMOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
Hanucarb, KaKUe MOJIY4eHbl BEJIMUNHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu n3MmepeHus NpoBOAMIMCH Pa3HBIMH METOJIaMH, TO 00s3aTeIbHO HYXHO CPaBHMTH
ATU PE3yJabTaTbl M UX MOTPELIHOCTH, CHEJaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TabinMYHOE 3HAUCHHE W3MEPEHHOW BEIMYUHBI, TO HYXHO 00s3aTEIBHO
CPaBHUTb €r0 C MOJIYYEHHBIM Ha ONbITE 3HAUEHHEM M J1aTh apI'yMEHTHPOBAHHOE 3aKJIIOUEHHUE 00
UX COBIIAJCHUN WM HECOBIA/IECHUU.



Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HY)KHO 00S3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBACMBIMH BCIMYMHAMM HMEIOTCA HENOIYCTUMBIC
PacXoXKACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MO>KHBIX TPUYHMHAX 3TOTO HECOBIAJCHMS.

Ecnu B paboTe cTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH MM U3YYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HA IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JIKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOpE
HopMatuBHOM nokymeHnTanuu 'Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TIpuUBEJIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CNHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHOM HokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeToauveckie yKazaHWs MO0 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B Oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KomebGanuss u BoaHbl. Monekymsipaas ¢usnka. JlabopaTopHbrit
npaktukym // N.W. Kosanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, /.E.
[Torapes, B.K. ITpununxo, }O.H. lapes, b.®. llludpun. CITOI'YAIIL 2014. 132 c.

2. OnexTpudecTBo U MarHeTu3M. Jlabopatopuslii mpaktukym // A.B. KonbuibLos,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. HosukoBa, B.K. Ilpununxo, I'.B. TepemeHnko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBass ontuka. JlaGopatopubeiii mpaktukym //E.H. Kotmukos, W.II.
Kpexrynosa, H.I1.JIaBposckast, FO.A. HoBukosa, A.H. Tporun. CIIOI'YAII, 2013. 68 c.
4. BonnoBas ontuka. YueoHo-meromnueckoe mnocodoue // E.H. Kormmkos, H0.A.

Hogsuxkoga, I'.B. Tepemenxo. CIIOI'YAIIL 2019. 118 c.

KsanToBas ¢usuka. JlabopaTopusiit npaktukym // B.M. Annpees, M.IO. Eropos, N.1.
KoBanenko, A.B. Kombuisnio, E.H. Kornukos, WU.I1. Kpekrynosa, H.II. JlaBpoBckas, FHO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIoI'YAIL 2021. 90 c.

11.4. Meronuueckue yka3aHus il 00y4aromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTHL.

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIICS BBIOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHS.

Jist oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBbHYIO paboTy.

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYeTCs
nesiecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMaTH3allMK NMPUOOpEeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOyuYeHHs, TOMOTraeT IOJYYUTh HABBIKM TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMl ~ MaTepuallaMH,  HAmpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:



—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;
— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydJarommxcst
1o 3a049HOU (popme oOydeHwMs).

11.5. Meronuueckne yKa3zaHWsl Ui OOYYaIONMIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYyCMATPUBAET KOHTPOJb KadeCcTBAa 3HAHUU
00yJaromuxcs, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUI U CPOKU MOJBEIEHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMOJHUTh BCE KOHTPOJBHBICE MEPONPUSTHUSA,
IPEeyCMOTPEHHbIE HA JaHHBIA CEMEeCTp, MOCJe 4Yero MperojaBareib MPOCTaBIsSeT OauIbHbIC
OIICHKU, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarONIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC HAa JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa JIa0opaTOPHBIX pPadoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00Oy4aroUuxcsi MOTyT ObITh: Oeceabl 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 MEPOIPUATHIO.

JlukBuanust 3aJ0JKEHHOCTH, 0OOpa3oBaBlIeiicsl B cllyyae MPOIyCKa OO0YyYaromuMcs
3aHATHI 0€3 YBaXUTEIBHONW NPHYMHBI, OTKa3a, OOyJaromerocs OT OTBETOB HaA 3aHATHUSX,
HEYJIOBJIETBOPUTEILHOTO OTBETa, OOYyYaIOUIerocss Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJTHEHUSI KOHTPOJBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOXKET OCYIIECTBIATHCS Ha
WHAUBUAYAJIbHBIX KOHCYJIbTAIUIX.

Pe3ynbTathl TEKyIIero KOHTPOJS YCIEBAEMOCTH OOYYAIOIIMXCS CIYXKAT OCHOBOW IS
IPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JONycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nomycka K auddepeHIHalbHOMY 3aueTy WIH 3K3aMeHY
CTYJEHTY HEOOX0IUMO c1aTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PaOOT, BHIMOTHUTD
TECTUPOBAaHUE B cHcCTeMe aucTaHImoHHOro oOydeHust ['VAII https://Ilms.guap.ru He HMXe
OLICHKH «YyJIOBJIETBOPUTEIbHO». B cllydae HEBBINOJHEHMS BBIIIEU3I0KEHHOTO CTYACHT, HpU
YCIIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMH, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OIICHKY BBIIIE «yIOBIETBOPUTEIHHO.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsl O MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTeCTallHH.

IIpomexxyrounass  arrectanust  OOydyaroIIMXCsl — HpPEAyCMaTpUBaeT  OLEHUBAHHE
IPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MONYYECHHBIX OOYYaIOUIMMCS B XOJ€ MU3yYCHHS
y4eOHOH NUCUUIUIMHBI B LIEJIOM HJIM IPOMEKYTOUHAs (110 OKOHYAHUHU CEMECTpPa) OLEHKA 3HAHUM
00y4aromuMcst TI0 OTAEIBHBIM pa3fesiaM AUCLUUIUIMHBI ¢ aTTECTAMOHHON OIIEHKOH «3auyTeHO)
WIN «HE 3a4TEHO».

OCHOBHBIMH OpUEHTHpPAMHU TIPU MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu I10
JTUCLUIUIMHE SIBIAIOTCA KOHCIEKT JIEKUMH M IEepeueHb PEKOMEHAyeMoH JsuTepaTypsl. Ilpu
HOJTOTOBKE K CECCHU O0ydYaroleMycsi peKOMEHIYeTCs TaK OpraHM30BaTh Y4eOHYIO padoTy,
YTOOBI IEpe] MEPBBIM THEM Hadala CecCHM OBbUIM CIAaHbl M 3allUIIEHBbl Bce Ja0OpaTOpHBIE
paboTbl. OCHOBHOE B MOJTOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO NMPOUTH aTTecTanuio. [Ipu moAroToBKe K CECCHM CIIEAYyeT BeChb 00bEM
paboThl pacnpenessiTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl MOJATOTOBKH, KOHTPOJIUPOBATH
KaX/Ibli IEHb BBINOJIHEHHs paOOTBHI.



Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS U MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «llonokeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHHUPaHTOB, OOYYAIOIIMXCS IO OOpa30BaTeIbHBIM IPOTPAMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI
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Coneprxanne N3MEHEHUH W JOTIOTHEHUI
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