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

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBbI

I.T.H., Ipod.

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

A. B. Konsuib1ios

(MHHLHATTBL, (baMleﬂ)

(moxnuck)

«10» deBpans 2026 r

PABOYAS ITPOTPAMMA JJMUCLTATTJIMHBI

«OCHOBEBI ONITUKH
(HaumeHoBaHMe JUCIUILINHEL)

Ko nampaBieHust moaroroBku/

03.03.01
CIEMAIBHOCTH

HaumeHnoBanue HallpaBJICHUA
HOI[FOTOBKI/I/ CIICHUaJIbHOCTH

HpI/IKJ'IaI[HBIe MaTE€MaTuKa U (bmm(a

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

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

Canxkr-IlerepOypr — 2026




Jluct cornacoBanus pabodeil MporpaMMbl JUCHUTUTHHBI

[Iporpammy cocraBui (a)

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

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

[Tporpamma omoOpeHa Ha 3aceqanuu kapeapsl Ne 3

«10» deBpains 2026 r, nporokoa Ne 12

3aeayrommii kadempoit Ne 3

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

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

3amecturens nupektopa uHctutyra GIITU mo meToauueckoii padbote

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

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



AHHOTanus

HucuuninuHa «OCHOBBI ONTHUKH» BXOIUT B 00pa30BaTENIbHYI0 MPOTPaMMy BBICIIETO
o0Opa3oBaHusl — IporpaMMy OakajaBpuaTa IO HAINpPaBICHHIO MOJITOTOBKHU / CHENHATbHOCTU
03.03.01 «IIpuxknagaple mMaTemMaTHka W (Qu3nuka» HampaBiaeHHocTH «llpuknagHas Qusuka u
WH(POPMAIIMOHHBIE TEXHOJIOTMH B HAHOWMHAYCTpuM». JlUCIUIUIMHA peanusyercs Kadempoi
«Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

[IK-6 «Cmocoben pa3paboTaTh METOAMKHM H TEXHHYECKHE PYKOBOJCTBA  JUIS
HKCIIEPUMEHTAJIbHON MPOBEPKU TEXHOJOTMUYECKHX TIPOIECCOB M HCCIECIOBAHUS MapamMeTpOB
HAHOCTPYKTYPHBIX MaTEPHATIOB)

ConepxaHve  AWCHUIUIMHBI ~ OXBaThIBa€T  KPYr  BOMNPOCOB,  CBSI3aHHBIX  C
OCHOBOIOJIAral0IIMMHU 3aKOHAMU ONTUKH B paMKax BOJHOBOM TEOPHH CBETA.

[IpenogaBanne AMCHUILIMHBI TMPEAYCMATPUBACT CHeAyIomre (OPMbI OpraHU3aAINH
y4eOHOT0 Mporiecca: JICKIUH, JJa00paTopHbIe pabO0ThI, CAMOCTOsTEIbHAS paboTa 00yJaIoIerocs.

[IporpamMmmoil AMCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0miasi TpPyA0EMKOCTh OCBOEHUS IAUCIMILIMHBI COCTABIsIeT 4 3a4eTHBIX eAWHHIBI, 144
yaca.

SI3bIK 00yUYeHUS IO TUCIMILTUHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- TOJYYEeHUE CTYJCHTaMU HEOOXOAMMBIX 3HAHMH W HABHIKOB B 00JAacTH (DU3MKH, ONTHKH,
ONTUYECKUX CHCTEM, JIa3€pPOB;

- IIPEACTaBICHHE BO3MOXXHOCTH CTYyJIEHTaM pa3BUThb U IPOJEMOHCTPUPOBATH HABBIKM B
MCIOJIb30BaHUH, CO3/IaHUH, pACcUeTax ONTHUYECKUX CUCTEM;

- CO3/laHME TOAJCPXKHBAIOIICH 00pa3oBaTeNbHON cpenbl NPENoJaBaHHUs Ui  OCBOCHHSA
TEXHUYECKUX JTUCUUIUIMH.

1.2. JlucuumiuHa  BXOOUT B COCTaB  4acTH, (QOpMHUpPYEeMOW  y4yaCTHHKAMHU
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
KOMIETEHIMSIMU WM UX YacTIMHU. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [epeyeHp KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Koo u
Kareropus (rpymma) Kon n HanMeHoBaHME MHIMKATOPA JOCTHKCHUS
HanMEHOBaHIE
KOMIIETEHIIN T KOMIIETEHIIN N
KOMIIETEHIINHU

[T1K-6.3.1 3HaTh METO/IBI pacyeTa MOTPEIIHOCTEMN
(HeonpeIeIeHHOCTEN) Pe3yaIbTaTOB U3MEPEHUI
[1K-6.3.2 3HaTh u3nuecKre MPUHIUITBI PAOOTHI,
06HaCTI/I NMPUMCHCHUSA U IPUHIUIINAJILHBIC

[1K-6 Ciocoben o
OTpPaHHYCHUS METOJIOB M CPEJICTB U3MEPCHHM

a3paboTaTh
pasp I1IK-6.3.3 3HaTh METOALI JUATHOCTUKU U
MCTOIHKH 1 KOHTPOJIA MapaMETPOB HAHOTETEPOCTPYKTYP U
TEXHITICCKHIE HaHOI()) T prIXIz\/IaTe HaJIOB POCTPYELIP
PYKOBOJACTBA JJIS TPYKTYP p
. | [IK-6.Y.1 ymeTs BbIOUpAaTh METOIbI U CPENICTBA
AKCTIEPUMEHTAJILHON

[IpodeccuonanpubIe DOBEDKIL KOHTPOJIS ITApaMeTpOB MPUOOPOB M MATEPUATIOB
KOMIIETEHIIUH POBEP KBAHTOBOM 3JICKTPOHUKH U (POTOHUKH

TEXHOJIOTHIECKUX
POLIECCOB I [1K-6.Y.2 ymeTb pa3pabarbiBaTh METOIUKH
p KOHTPOJISI TEXHOJIOTMYECKUX TPOIECCOB U

HccIcNoBatuA HAHOC TYPUPOBAHHBIX MaTEPHUAIOB
napameTpoB TPYKTYpHP P

[1K-6.B.1 BnageTs HaBbIKAMU IPUHATHUS
HAHOCTPYKTYPHBIX .

perieHuit 0 BO3SMOKHOCTH TTPUMEHEHUS
MaTepHaoB

MCCJICTOBAaHHBIX MAaTEPUAIIOB U TEXHOJIOTUYECKUX
MIPOLIECCOB B MMPOU3BOICTBE MPUOOPOB KBAHTOBOM
AJIEKTPOHUKHU U (DOTOHUKH HA OCHOBE
HAHOCTPYKTYPHUPOBAHHBIX MaTepUAJIOB

2. Mecro pucuuniunsl B cTpykType Ol

JuctunimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
P U3YYCHUH CICAYIONINX JUCIUILTUH:

— «YdeOHas MPaKTUKaY,

3HaHUd, TOMyYEHHBbIE NPU HW3YUYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHUE, TAK U MCIIONB3YIOTCS PU U3yUYEHUU JAPYTUX TUCIUILINH:

— «Teopusi ONTUKO-3IEKTPOHHBIX CUCTEM,

— «Onruyeckue U3MEpPEHUs»,

— «CoBpeMeHHBIE JTa3epHbIE U CBETOTEXHUYECKUE CUCTEMBY,

— «DoTroHuKa.




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

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIIITUHBI

TpynoemMkocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
No4
1 2 3

Oowan mpyooemKkocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. 34 34
B TOM YHUCJIC:

nexuuu (JI), (gac) 17 17

npakTuueckue/cemunapckue 3ansatus (113),

(gac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

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

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 74 74
Buo npomesxcymounoii ammecmayuu: 3a4er,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3. OK3.
DK3.*%*)

*x

IIpuMeuaHue: kaHaUOATCKUiA SK3aMeH

4. ConepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl TUCHUTIINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Pa3z[em>l TEMBbI JUCIUITIIINHBI HCKHHH II3 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 4
Paznen 1. OcHoBBI (hoTOMETpHUH 6 34
Pa3znen 2. XapakTepuCTUKU CIEKTPAIBbHBIX
5 8 20
prUOOPOB.
Paznen 3. OCHOBHEIC THIIBI ONTHYECKUX CUCTEM, 6 9 20
XapaKTEPUCTUKU U COOTHOIICHUS
Htoro B cemectpe: 17 17 74
Htoro 17 0 17 0 74

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCS B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromKUMHUCS  OMNpPENENeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oy;ymien
npo¢eCCHOHATBLHOMN 1eATENFHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabnuna 4 — ConeprkaHue pas3eyioB U TEM JEKIIMOHHOTO ITUKIIa




Howmep pasnena

Haszeanue u conep:xkanue pas3nesioB U TEM JIEKLIMOHHBIX 3aHATHI

Paznen 1 OcHoBBI (hoTOMETPUH
OcHOBHBIE JHEpreTHYecKue (OTOMETPUYECKUE BEIUYMHBI U
€MHULIBI ux H3MEpEeHHUSI. OcHoBHbIE CBETOBbIE
dboToMeTpUYECKUE BETUYMHBI W EAUHHIBI WX W3MEPCHHUS.
[IpuHIMTIBI ~ BU3YAJIBHOM W OOBEKTUBHOM  (HOTOMETPHH.
DOoTOMETPHI.

Paznen 2 XapakTepuCTHKH CNIEKTPAJbHBLIX MPUOOPOB
CrexTpanbHbIi  TpuOOp:  OUCHEepCHs W paspelnaromas
criocoOHOCTh.  CrnekTpanbHBIM ~ TpPUOOp:  CBETOCWMIAa U
OTHOCHUTENBbHOE  OTBepcThe. [IpU3MeHHblE  CHEKTpalbHbIC
npubopel.  CrnekTpanbHble  NPUOOPHI C  IU(PAKITMOHHOU
PEIIETKOM. Onrtuueckue CXEMBI MOHOXPOMAaTOPOB.
WNurtepdepentimonnsie npubopsl. [loHsTHS, dDU3HUECKHEe OCHOBBI
U TOAXOJbl K PEIICHUIO 33JaYdl CHHTE3a MHTEP(EepeHIMOHHBIX
OTpaXKaIOIIUX  Y3KOIMOJIOCHBIX 3€pKaJl U  MPOITYCKAIOIIUX
UHTEpPEPEHIIMOHHBIX JMDIICKTPUIECKUX Y3KOTOJIOCHBIX
bUIBTPOB.

Pasznen 3 OcHOBHBIC THNBI ONTHYECKHX CHCTEM, XapAKTEPUCTHKH H

COOTHOIIEHUS

Ontuueckue cucTembl. DneMeHTHas 0aza onrtuku. Ilnactussl,
3epKaja, TpU3MBI,  KIUHbS, JUH3BL.  Hecdepuueckue
MOBEPXHOCTH, pacTpbl, (OKOHBI, TpagaHbl, IUPPAKIUOHHBIC
aneMeHThl. OcHOBbI. OCHOBBI pacyeTa U MPOCKTHUPOBAHUS
ONTUYECKUX CUCTEM. MHOTro3JeMeHTHbIE (POTONPUEMHHUKH JUIS
HOJTy4eHHUS M300paKeHWH B ONTHYECKOM JHANa3OHE W pacyeThl
ux SHEPIreTUYECKUX apaMeTpoB. Ocobennoctu
pacIpoCTpaHeHNsI ONTHYECKOTO H3IYYEHUs B HIDKHUX CIIOSX
atMocdepsl sl OECIIPOBOJIHBIX JIMHUM CBS3M U CUCTEM
30HIMPOBAHMUSL.

4.3. Tlpaktuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Ta6mmma 5 — [IpakTudeckue 3aHsITHS U UX TPYJTOEMKOCTh

Ne | TeMsbl npakTUYeCKUX
/T 3aHATUN

W3 Hux Ne
@opMBbI IPAKTUYECKUX | TpyrnoeMKOCTb, |IPaKTUYECKOH |pa3ieia
3aHATUN (gac) MIOATOTOBKH, |AUCLUI
(dac) JIUHBI

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJ0EMKOCTh

3 aux Ne
No TpymoeMKOCTh, | IIPaKTUYECKOH | pa3zena
HaunmenoBanue mabopaTopHbIx paboT pyA > | P pasit
/11 (uac) MMOJATOTOBKH, | JUCIIUII
(gac) JIUHBI




Cemectp 4

1 | JByx3epKalibHasi ONITUYECKAsi CTPYKTYpa C 4 2
MHTEPPEPEHINOHHBIMH 3epKaJlaMu JJIs
BBIJICJICHUS U3JTy4Y€HUS CUHEH YyacTu
BHUJUMOTO CIIEKTpa

2 | Yerblpex3epKabHasi ONITUYECKAs! CTPYKTYpa C 4 2
MHTEPPEePEeHINOHHBIMH 3epKaJlaMu JJIs
BBIJICJICHUS U3JTy4YEHUS CUHEH 4yacTu
BHUJUMOTO CIIEKTpa

3 | IIporpamMMa 11 TEOPETUUECKOIO CPABHEHMS 4 3
OTHOILIECHUN CUTHAJI/IIYM Ha MUKCEIIAX
MHOT'03JIEMEHTHBIX ()OTONPHEMHHUKOB

4 | OnpeneneHne ITMHBI BOJHBI 110 AUGPAKIIUHA 3 3
IUIOCKUX BOJIH Ha IIEIH
5 | Ilporpamma pacuera ko3 dunreHTa 2 3

MPOITYCKaHUS HIKHUX CIIOEB TPOTOChephl
JUTSI OITUYECKOTO M3JTYUCHUST CPETHETO 1
nanpHero UK nmamaszonosn

Bcero 17

4.5. KypcoBoe nmpoeKTUpoBaHHE/ BHITOTHEHUE KYPCOBOM PabOThI
Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO

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

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTD

. Bcero, | Cemectp 4,
Bun camocrositensHOM paboTh
qac qac
1 2 3
N3yuenue TeopeTuueckoro MmaTepuaia
70 70
nucuuriuael (TO)
IToaroroBka kK IpOMEKyTOUYHON
4 4
arrectaruu (ITA)
Bcero: 74 74

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUTSL CAMOCTOSITEIBHON paOOThI 00YYAIOMIMXCS IO TUCITUTUTHHE (MOIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepUallbl JIJIsl CAMOCTOSITENILHOW paboThl O00yJaroImuXcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEIEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUHN

KomuecTBo 3Kk3eMILsipoB B
Mudp/ oubnmoTexe
URL azpec bubnuorpaduueckas ccpuika (KpOME HEKTPOHHbIX

9K3EMILIIPOB)




621.373 ®duznka J1a3epOoB: y4eOHO- 10

@ 50 Metonudeckoe mocobue / E. H.
Kotnukos [u ap.]; C.-Iletep6. roc.
VH-T a9pPOKOCM. MPUOOPOCTPOCHHUS.
- Cankr-IletepOypr: Uzn-so ['YAII,

2019.-172 c.
621.373 OnTHka na3epos : yuebHOe mocodue 59
B 18 / E. H. KornmukoB [u ap.] ; C.-

[Terep6. TOC. YH-T a’pPOKOCM.
npubopoctpoenus. - CII6. : U3a-Bo
I'VAIL, 2015. - 143 c.

https://urait.ru/bcode/514212 | CyxanoB, 1. 1. OCHOBBI ONTHKH.
Teopust wm3zo0pakeHus : ydeOHOE
nocobue s By3oB / W. W
CyxaHOB. — 2-€ u3[., UCTIp. U JIOI.
— Mocksa : U3parensctBo FOpaiit,
2020.— 111 c.

https://urait.ru/bcode/517433 | I'opoxoBarckmii, 0. A. Onruka:
Y4eOHHK W MPAKTUKYM I BY30B /
0. A. TopoxoBarckuii, M. MH.
XynsakoBa ; non penakimuen 0. A.
I'opoxoBarckoro. — 2-e u3f., Uctp.
u non. — MockBa : M3gaTensCcTBO
FOpaiir, 2020. — 220 c.

https://znanium.com/catalog/ | Jlannc6epr, I'. C. Onrtuka : yueOHOE
product/1223523 mocoobme mns BysoB / I. C.
JlanncOepr. - 7-e w3m., crep. -
Mocksa : ®U3MATIIUT, 2017. -

852 c.
https://e.lanbook.com/book/2 | CradeeB, C. K. OcHOBBI ONTHKH :
13251 yaebnoe nmocoodue / C. K. Cradees,
K. K. bosipckuii, I'. JI. bamnuna. —
2-e u3n., ucnp. u gon. — CaHKT-

ITetepOypr : Jlanp, 2020.

https://e.lanbook.com/book/2 | Mokapog, I. A. OcHOBBI

011 ¢usnueckoit omruxku /I, A.
MoxapoB. — 2-e¢ u3I., CcTep. —
Cankr-IlerepOypr : Jlanp, 2020. —
196 c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(popmMaoHHo-
TEJICKOMMYHUKAIIMOHHOW ceTh «HTepHeT», HEOOXOOUMBIX JJIi OCBOCHHS TUCITUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHp DJIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHeT»

URL anpec HaunmenoBanue

https://fizikaguap.ru/ O06pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'VAII

https://new-science.ru/category/fizika/ Nurepuer-xypuan «Hoas Haykay. Paznen




buzmka

https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CIeXH
dbu3uvecKkux HayK», OU3MYECKUN UHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoit akageMun HayK

https://zanauku.mipt.ru/category/science/ | DIeKTpOHHas BepcHsl )KypHaia «3a HayKy»
physics/

https://openedu.ru/course/ITMOUniversity/ | Kypc «['eomeTpuueckas onTrka
GEOOPT

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

https://openedu.ru/course/mephi/FVO4VIO | ®usuka B onbiTax. Yacts 4. BoiHEI 11 OIITHKA

8. IlepeueHb MHOOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOT0 IMPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedeHs UCIOIB3yeMOTr0 MPOTPaMMHOTO OOECTIEYeH S TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUS

Ne i/m HaumenoBanue
1 MS Windows
2 MS Office
3 MathType
4 MathCad
8.2. [lepeuenn WH(OPMaIMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBIX npu

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE
[lepedens UCHOAB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimuue 11.

Ta6mmma 11— [lepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepuaTbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW [T  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaIbHO-TEXHUUECKON Oa3bl (mpu HEOOXOMMOCTH)

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

CEMHMHAPCKOTO TUIIA, TPYIIOBLIX U WHIWBULYaIbHBIX IletepOypr, yi.
KOHCYJIBTAIUM, TEKYIIET0 KOHTPOJIS U POMEXKYTOUHOIM Tacreno, 1. 15,
aTTeCTAIlHH. aynutopus Ne32-01

OcHnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHON
nH(popMauy OOJBIION ayAUTOpHUM; HA0OP




J€MOHCTPALIMOHHOTO 000PY/IOBAHHMS.

2 | YueOHas ayauTopus IS JTaOOPAaTOPHBIX 3aHITHI. 196135, r. CankTt-
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE Hetepbypr, ya.
CpeCTBa 00yHUeHN s, CIIyIKAIMe VTS PEACTABICHNs yaebHoi | L acTelno, 1. 15,
uH(pOpMaUK GONBINON ayIUTOPUH; Ta00PaTOPHOE aynuropust Ne31-04a
obopynosanue (1.1. @ypbe — crieKTpoMeTp HHPPaAKPACHBIM.
OCM

22111; 1.2. Cucrema o0paboTku gaHHBIX Ha 6aze [IDBM,
BKutouass Mouutop LCD 18,5 u nazepusiii npuHTep.; 2.
Cnekrpodporomerp CD — 56; 3.1. Dypbe — CHEKTPOMETP
uHdppakpacusiii ®CM 1201, Bkiatouas 6a30Boe MporpaMMHOE
obecrieuenue FSpec; 3.2. Cuctema 00pabOTKH JaHHBIX
cnekrpomeTpa Ha 6aze [I9BM, Bxirouas monutop LCD 18,5”
1 na3epHsiit npunTep; 4. Kommiekc nadoparopusiii JIKO - 2P;
5. Kommtekc ma6oparopusiii JIKO — 6P Ne28; 6. [IpucraBka
3epkanpHOTO oToOpaskenus [130 — 10; 7. IlpucraBka
3epkanbHOT0 oToOpaskeHus I130 — 9; 8. [IpucraBka
3epKanbHOTO 0ToOpaxenus 1130 — 45)

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalKU
o0yyaromuxcs 1o JUCUUIUTMHE puBeAeH B Tabiuue 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS MPOMEXYTOYHOM aTTeCTallu

Bunx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIEC OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMPUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiuIbHAs IKaIa PaKTep bopmrp

— oOyuaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHHUTEIBHOW JIMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOU
JESATEIbHOCTBIO HAPABIICHMS;

— yMeJ10 00OCHOBBIBAET M ApTYMEHTUPYET BbIIBUTAEMBIE UM HUJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4YTCHO»




Olsl_eégjii Zgﬁgn XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH
— 00y4arouuiicst TBEpI0 YCBOMJI MPOTrPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYyWECTBY H3JIaracT €ro, ONUpasChb Ha 3HAaHUS OCHOBHOMU
JUTEPATYPBI;
(XOpOTION — He JI0IIYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH; 3
— YBA3BIBAET YCBOCHHBIE 3HAHUS C IPAKTUYECKOU JESITEIBHOCTHIO
«GauTEHO»
HaIpPAaBJICHUS;
— apryMEHTUPYET Hay4YHbIE TI0JIOKEHUS;
— JIeJIaeT BBIBOJBI U 000O0IECHMS;
— BIAJCET CUCTEMOMU CIIELIMAIM3UPOBAHHBIX TIOHITHIA.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIAraeT €ro, OMMpasch HA 3HAHUS TOJIBKO OCHOBHOMU
JUTEPATYPBI;
— JIONyCKaeT HeCYIIECTBEHHBIE OINOKN U HETOYHOCTH;
«yIOBIICTBOPUTEIILHO) .
GATTOHOY — UCHBITHIBAECT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHWU 3HAHUUI
HaIpPAaBJICHUS;
— c11a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;
— 3aTpyaHseTcs B (GOPMYITMPOBAHUN BHIBOJOB M 0000IICHUI;
— YaCTUYHO BJIAJIEET CUCTEMOH CIIENIMAIN3UPOBAHHBIX OHITHH.
— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM YacTH IPOrPaMMHOTO
MaTepuana;
— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
«HEYIOBJICTBOPUTEIIEHOY ]
«HE 3AITCHON paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUY; 5
— UCTIBITBIBAET TPYAHOCTH B IIPAKTHYECKOM IIPUMEHEHUH 3HAHW;
— HE MOXET apryMEHTHPOBAaTh HAYYHBIC ITOJIO0KCHUS;
— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

10.3. TunoBkie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAIIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tadmwmie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1a4) AJisl PK3aMEHa Koz
MHMKATOpa

1 Chopmynupyiite 3aKOH OTPaKEHUS CBETA. I1K-6.3.1

2 Ha3zoBuTe OCHOBHBIE THIIBI CIIEKTPAJIbHBIX puOOpoB o tuny | I[1K-6.3.1
JMCTIIEPTUPYIONIETO AIEMEHTA.

3 YkaxkuTe, Ha KaKOM paccTossHUU OT eHTpa chepudeckoro | I[1K-6.3.2
3epKajia HaXOAUTCsI ero hOKyC.

4 Ha3zoBure, kakoe siBJIeHHE Ha3bIBAIOT HHTEp(EepeHIINEN CBeTa. I1K-6.3.2

5 Jlaiite ompeneneHue TMOHATHIO «repuona audpakiuuonHout | [1K-6.3.3
PELIETKH.

6 Jaiite omnpeneneHue Aucrepcud cBera Kak  sBienwto. | [1K-6.3.3
ITpuBeauTe MpUMepbl HAOIIOACHHS TUCTIEPCHU.

7 [Ipoananmsupyiite, rae cBeT ABWKeTcs ObicTpee — B anmase (n | [1K-6.Y.1
= 2.42) unu B Bojge (n = 1.33). Bo ckonbKko pa3 pazninyarorcs
CKOPOCTH CBETa B JJAHHBIX cpeaax”?

8 Yemy paBHa pazHOCTh (ha3 IBYX CBETOBBIX BOJH, pu KoTtopoit | T1K-6.Y.1
Ha0J110/1aeTCsl MUHUMYM UHTEHCHUBHOCTHU?

9 [Ipoananmm3upyiite, kakod HauOodbImHMK TOpsnok crnektpa | [1K-6.Y.2
MOKHO HaOJogaTh Ha MU(PPAKIMOHHOM pelIeTKe, €Clu OHa
nveeT 500 mMTPUXOB HA MUJUTUMETP U €€ 00IydarOT CBETOM C
uInHOM BOJIHEL 500 HM.

10 [Iimockonosisipu30BaHHBIN CBET MAaJaeT HA aHAIM3ATOp Tak, urto | [IK-6.VY.2
IJIOCKOCTh NOJSIpU3alK cocTaBisgeT yros 30° ¢ MiIoCKOCThIO




aHanu3aTopa. Bo CKONBKO pa3 yMEHBUIMTCS MHTEHCHBHOCTb
CBETa B YKa3aHHOM ci1ydae?

11 Onumwure, B 4eM pasznuuue Mexay reomerpuueckon u | [1K-6.B.1
ONTUYECKOM Pa3HOCTHIO X0J1a CBETOBBIX JIyYECH.

12 OObsicHuTe, Kakoe wu3o0pakeHWe JaeT nBosikoBbimykias | [1K-6.B.1
muH3a. [Ipennmoxkute cmoco® ompesaeneHus (QOKYCHOTO
pacCTOSIHUSI TAKOM JIMH3HI.

Bormpocsr (3amaun) nms 3adera / qud . 3auera npeacTaBiaeHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3a1aun) nns 3adera / audd. 3ayera
Ko
No ni/mt [Tepedyens BompocoB (3amav) myis 3aueta / nudd. 3auera A
WHAWKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeueHnp TeM Uii KypCOBOTO TPOEKTUPOBAHHS/BBIOTHEHUS KypCOBOM pabOTHI
MpeICTaBJICHBI B Tabsmie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHITIOJTHEHUSI KYPCOBOM paboThI

Ne i/t

KYpCOBOI pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHMSI/BBITIOTHEHUS

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bompocer s mpoBeleHUS TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTHPOBAHHUS
npeICTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpumepHBIil TepedeHb BOMPOCOB JIJIsl TECTOB

Kon
WHIUKATOpa

1

HazoBute  mpubop, KOTOpBIA  HWCHONB3YyEeTCS IS HU3yYCHUS
CIICKTPAJIBHOT'O COCTaBa ONTHYCCKOT'O I/ISJIy[ICHI/ISI?

1) ®oTomeTtp

2) Cnekrpometp

3) dororneMeHT

4) ®OTOKOJIOPUMET]

I1K-6.3.1

OneHnure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS (p CBETA.

1)0(>>(p
2)a>o
Ja=¢
4)a<o

I1K-6.3.1

IIpemioxure METON, IPUTOAHBIA JUIsl OLIEHKHU CIIy4alHOW IOTPELIHOCTH
(hoTOMETpUUECKON BETMYMHBI, H3MEPSEMOI HEMOCPEICTBEHHO.

1) MeTtoa KOHEYHBIX Pa3HOCTEH

2) Pacuet cpeHeKBAIPATHYHOI0 OTKJIOHEHUS
3) Meroa HaMMEHBIITUX KBAIPATOB

4) Metop 301 @penens

I1K-6.3.2

BeiOepure yTBepikIeHHE, COOTBETCTBYIOLIEE OJHOMY M3 OCHOBHBIX
IIOJIOYKEHUN T€OMETPUYECKOMN ONTHUKHU.

1) CBer wm3nmydaercs aToMaMd MPU  TEPEXoJax HMX  MEXKIY

I1K-6.3.2




CTaLlMOHAPHBIMH COCTOSTHUSMU
2) B ogHOpOaHOI cpee CBeT PacHpOCTPaHseTCsl MPAMOJIHHEHHO
3) Ceer npeacraBiseT OO0 MOTOK YacTUI] — (POTOHOB

4) Cet npeacTasisieT cOO0H MONEPEUHYIO AIEKTPOMArHUTHYIO BOJIHY

I[JIH O6’b$ICHeHI/I}I KaKoTr'O ABJICHHUSA MOXKET 6BITB HCIIOJIb30BAH MPUHIIAIL
I'toiirenca-®penens?

1) KorepeHTHOCTB

2) HMudpakuus

3) Ilonspuzauus

4) KopmycKyJsipHO-BOJHOBOM JTyaJIu3M

I1K-6.3.3

HazoBute, KakuM  OCHOBHBIM  MapaMETPOM  XapaKTEePHU3YeTCS
paszperaromiasi ClocCOOHOCTh CIEKTPaIbHOTO Mpubdopa?

1) YBenuuennem

2) OnTuueckoy cuiomn
3) UHTeHCHUBHOCTHIO
4) Iucnepcueii

I1K-6.3.3

[Ipoananu3upyiite, ecnu IMpHHA MIETH B AUGPAKIMOHHON pEIIeTKe
paBHa a, a PacCTOSTHUE MEXAY KpasMH coceqHux mened — b. Uemy
paBeH nepuo AM(PPaKIIMOHHON pereTKu?

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

I1IK-6.Y.1

[IpoananusupyiTe, Kak COOTHOCATCS YIiibl NaJACHUS U IPEIOMIICHUS IIPU
NepeXOo/ie CBETa U3 ONTUYECKU OoJiee INIOTHOM cpelibl B MEHEE IUIOTHYIO.

1) Yron nageHust paBeH yriy MpeIoMICHUS

2) Yron naaeHus OOJbILE YIiia MPeTOMICHHS

3) YroJa npesnomieHus 00Jible yrja najeHus
4) Yron nageHus He BIMSET Ha Yol PEJIOMIICHUS

I1IK-6.Y.1

B ueHtpe BeINyKII0M JTMH3BI NIpUKIeWH MoHETy. Kak 3To moBiusier Ha
JIEHCTBUTENHHOE N300paXKeHHE peameTa’

1) M300paxkeHne CTaHeT HEPE3KUM

2) Ucuesnet nepudepuitHas 9acTb n300paKeHUs
3) YMeHbIINTCS SPKOCTDH BCEr0 M300paskeHust
4) Vicue3HeT neHTpajibHast 4aCTh U300pakKeHH

IIK-6.Y .2

10

HcTouHUK cBeTa pacrmojoxeH Ha paccTosHUM 30 cM oT coOuparomieit
nuH3bl ¢ (OKycHBIM pacctossHreM 10 cm. Ha kakom paccTrossHUM OT
JMH3BI Oy/IeT HAXOIUThCA N300paskeHNe NCTOYHUKA?

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

I1IK-6.Y.2

11

[Ipoananm3upyiite, kakoe (POKyCHOE PacCTOSHUE TOJKHO OBITH Y
JIBOSIKOBBITTYKJIOM TOHKOM JIMH3BI ¢ paguycaMu KpuBH3HbI S U 10 cMm,
M3TOTOBJICHHOM U3 cTekia (n = 1.5).

I1K-6.B.1




I)Scm

2) 10 cm
3) I5cm
4) 6.67 cm
12 Onenure creneHs nonsipu3anuu P cBera, ecnu cBet nmpeacrasiset codoit | T1K-6.B.1
CMECh €CTECTBEHHOTO CBETa C MJIOCKOIMOIIPU30BaHHBIM. IHTEHCUBHOCTH
MOJISIPU30BAHHOTO CBETA B JIyuy€ paBHA MHTEHCHUBHOCTU €CTECTBEHHOTO
CBeTa.
1) 25%
2) 35%
3) 50%
4) 75%
Bonpocs! 115t IpOBEpKH OCTaTOYHBIX 3HAHUU
13 Ilpouumatime mexcm, 6vibepume NPABUILHLIL OMEeM U 3anuUme I1K-6
apaymeHnmol, 060CHO8bI8AIOWUE 8bIOOP OMEema.
VYKaxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTUM YCJIOBHEM IS
KOTE€PEHTHOCTH CBETOBBIX BOJIH.
1) OnrHaKOBOCTH aMILIUTYT
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, M YACTOT) U MOCTOSTHCTBO Pa3HOCTH (ha3.
14 IIpouumatime mexcm, 6vibepume npaguibHble GAPUAHMbBL OMEema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8bIOOD OMBEMA.
VYKaxurte, 4TO U3 MEPEUUCICHHOTO HIKE HE SABJISIETCS SKCIEPUMEHTOM
o HAOJIIOICHHUIO UHTEPHEPECHITNHN CBETA.
1) Onsit FOHTA
2) OnwiT @panka u I'epra
3) Konbia Hetotona
4) Onsrt IlTepHa 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 ONITHKOI.
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
BEJIMYHMHOHN MX a0COIFOTHOTO TTOKA3aTelsl MPEIIOMIICHUS.

Cpena Ilokazarenb npenomiIeHus
1) Bona A)n=242

2) Anmas b)n=1.33

3) Boznyx B)n =1




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

16 Ilpouumatime mexcm u ycmaHosume nocied08amenbHOCMy. 3anuuiume
COOMBEMCMBYIOUYI0 NOCIe008AMENLHOCHb DYKE Cle6d HaNPaso:
Pacrionoxxure mepedrcieHHbIe BUABI AJIEKTPOMArHUTHOTO W3ITy4EHUS B
MOPSIIKE BO3PACTAHUS [UTHHBI BOJIHBL.

A) OpaHXeBBbIil CBET

b) ®uonerossiii cBeT

B) UndpakpacHoe nznydeHue
I') YapTpaduoneToBsie yun

OtBer: I'BAB

17 Ilpouumatime mexkcm u 3anuwiume pazeepHymuiii.  0O00CHOBAHHbIU
omeem:

OObscHUTE, TpPU KaKUX YCIOBUSX HaONIOAAETCs SIBJICHHE IOJIHOTO
BHYTPEHHETO OTPAXKEHUSI CBETA.

OtBer: IlosiHOe BHYTpeHHee OTpa:keHHe HAOIIAETCA B TOM
cjiyyae, KOra CBeT MmajaaeT M3 ONTHYECKH 0osiee MJIOTHOM cpelabl B
MeHee IVIOTHYIO N0/1 HEKOTOPbIM KPUTHYECKHM YIJIOM.

Ipumeuanue. CucreMa OIICHUBAHHSI TECTOBBIX 3aJaHUN PA3TMYHOTO TUIIA:

1) 3agaHnue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBeTa W3
YyeThIpex NpPeA0KeHHBIX U 000CHOBAHHEM BBIOOpA CUHMTACTCS BEPHBIM, €CIU TMPABHUIHHO
yKazaHa nu@pa U IpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBAaeTCs | 0Oayiom, HEBEpPHBIH OTBET WU €rO
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BLIOOPOM HECKOJbKHMX BAPHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIILHO yKa3aHbl U(PBI U TPUBEACHBI KOHKPETHBIE apT'yMEHTBI, UCTIOJIb3yEeMbIE MPU BHIOOpE
orBeToB. [lonHoe coBmazeHue C BEPHBIM OTBETOM OlLiEHHMBaeTcs 1 Oamiom, eciiu JOMyHIeHbI
OIIMOKY WJIA OTBET OTCYTCTBYeET — () 6asuioB.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBHMS CUMTAETCS BEPHBIM,
€CJIM YCTAaHOBJIEHBI BCE COOTBETCTBUS (TIO3MIIMHM M3 OJHOTO CTOJIOIa BEPHO COMOCTABICHBI C
MO3UIUSAMH APYroro ctoibua). [lonHoe coBnageHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gaiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

4) 3agaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE IOC/I€I0BATEJBLHOCTH CUUTACTCS
BEPHBIM, €CIIM TMPABWIBHO YKa3aHa BCsl mocienoBaTenbHOCTh Iudp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OllIeHHBaeTcs 1 Gamiom, eciii TOMyUieHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asoB.

5) 3agaHue OTKPBHITOrO THIIA C Pa3BEePHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M TonHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
orieHUBaeTcs B 3 Oasuia, e JAOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET NMPABUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKU \ OTBET HENMPABUIIBLHEIHN \ OTBET OTCYTCTBYET
— 0 6asoB.

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

Ta6mmma 19 — [lepederb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno




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

11. MGTOI[I/I‘-IGCKI/IC YKa3aHud O 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuueckue yka3zaHUs Il OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHe ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOOB HAYyYHOTO IIO3HAHHWSA, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJIOTHIECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKINH. JISKIUs pacKphIBacT MOHATHIHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpPOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKAa3bIBACT B3aMMOCBSI3b C APYTUMU AUCITUTUTHHAMM.

[LnaaupyemMble pe3yIbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TIOJIydYECHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaTEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpEca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHOW pabOTHI;

— TIOJyYeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHHUKH H O
MIPOTHO3€ WX Pa3BUTHS Ha ONFDKAMIIINAE TOJIBI;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAUMEl CIIalIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccHid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTYypa Opea0CTaBICHHMS JCKIIMOHHOI0 MaTepHaia.

— JICKIIMM COTJIaCHO paszenam (Tabim.3) u remam (1abdm.4).

11.2. Meronuveckue ykasaHus JUIs OOYYaIOIIMXCSl IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS J1a0OpaTOPHBIX paboT OOy4yaromMHCSA [OJDKeH YIrIyOuTh H
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAMOHHOW XapaKTEPUCTUKOW OO0YyJaromerocs.
Beinosnnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYEHHs] JUCHMIUIMHBI, OIpeNeIsieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIECAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUIUHBL;

— 3aKpeIuvleHue, pa3BUTHE U JAETalN3alusl TEOPETHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIUSX;



— TOJIyuyeHHE HOBOM MH(OPMAIMH 110 U3y4aeMON AUCLUILINHE;
— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ajiaHue ¥ TpeOoBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBIMOJIHUTH OMpeesieHHOoe 4Hciio jadopaTopHbiXx pabot. Ha
KaX/1y1o J1abopaTopHyio paOoTy IUITAHUPYETCs HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HEe BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Hauyane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpPH TMPOBEIEHHH J1a0OpaTOpHBIX pabdoT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpyeTCs B ClIeLMaIbHOM KypHalle; TaM HY)KHO 0053aTelIbHO paclucaThCsl.

B nabGopaTtopuio CTyneHTBHl AOIDKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3a0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonuATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JIOMyCKa, MOJyYeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, YTO CTYACHT TOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh M UCCIICIOBATh;

— Kakas LeJb IIepe]l HUM I1I0CTaBJIeHa;
— KakuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;
— KaK CJIENyeT POBOAUTH YKCIIEPUMEHT.

[TonydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OOS3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJASHTa MIPOTOKOJI U3MEPEHHN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOM pabOTBI B COOTBETCTBHM C METOAUYECKUM TIocoOueM; (amuuivis, WHUIIAAIIBI
CTyJIEHTa W HOMEpP TPYIIbl, GaMUInsg W WHUIMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOoOpa, paboumii auarnazoH, IeHA
JEJICHUs, KJIACC TOYHOCTU W [Ip.); MapameTphl YCTAHOBKH, Ha HEW YKa3aHHbBIC; PEe3yJIbTaThl
U3MEpEHUIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TEJIEBOMN
pydkoii. 3anuch HAOMIOMEHWM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOIUIEI U rpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIAY U MEPETHCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHUCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MO>KHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh M aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKO 00SI3aTEILHO NAETCs Ha TIOIUCH MPETOJaBATEIIO.
be3 3T0il moanmMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTENbHBIM. [loANMMCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperoiaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOJIHSAJIACH U yKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MOJIy4eHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUI MPOTOKOJI.

[lo pesynbratam, 3adMKCHUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayrolieM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3y4aeMoro SBJIEHUS M IO MOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEToIaBaTeNlb BHICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromiei 1abopaTopHOil pabOoTHI.

Crpykrypa u dopma oTdera o saboparopHoii pabore




OT4eT HOKEH CONIEPKATh CIEIYIOIINE Pa3aeIbl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OpPaTOpHOM pabOTHI, OTTyHa €€ CledayeT
NEePEenrcaTh.

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHIA MPHUOOPOB.
Jlanee HeoOX0IMMO OIMHUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHUUYECKUX XapPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUH.

3. PaGouwne popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCienyeMblX BenuduH. CieBa B (opMyse JOMKHO CTOSTh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa Gopmyn U mpomMekyTOYHBIC BBIPAKEHHUSI B TOM pasjielie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNbTaTOB U3MEPEHU B TOM pa3zelie TOKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArMAOHBIX Tabmuin. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIIATH JIMIITHHUE ACCATUIHBIC paszpsabl (moapodHee 06 3ToM
noiaeT peusr Hike). B pabore MoxeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
MPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zgene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KaKI0M paboueit popmyne. He Hy)XKHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMyiie. DTOT paszzen HyXKeH IS TOTO, YTOObI MPernoaaBaTerio
OBLJI0 Jierye HalTH OMIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pasmene ordyera AOMKHBI OBITH MPENCTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISIUCH CHUCTEMATHYECKWE M CIIy4aiHble MOTPEIIHOCTH U
MIPEJICTaBJICHBI PUMEPHI BEIYUCICHUN TT0 KaXKIOW U3 HUX.

DTOT pas3en OT4eTa CaMblil CIIOKHBIN JIJ1s1 CTyAeHTOB. [1o HeMy GoJIbIie BCEro BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosimeM mnocoOuun
ABTOPBI TIOCTAPAIIMCH OCTABUTH JIUIIH CAMOE BA)KHOE IO ATOW TeMe M H3JIOKHTHh MaTepuai Io
BO3MOXXHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mMO0OM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
IPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TeKCTe oTueTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX €AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y31l KOOPAWHATHOW CceTKU. M3MepeHHbIe Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocax He cineayer. Ha rpaduk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAJIbHbIE TOUKH, U
MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OJAHOW WM HECKOJIBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHU (ToapoOHee 00 ATOM MOuaeT
peub HUXKeE).

8. OxoHYaTeNbHbIE PE3YNIbTAThL, UX 00CYX/IEHUE, BBIBOBI.

B sToM pa3gene ordeTa HY)XKHO TOJBECTH HTOT MpOJENaHHON paboTel. Cremyer
HaNucaTh, KaKUe MOJTY4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.



Ecnu n3MepeHus mpoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYKHO CPaBHUTH
9TH pe3yJbTaThl M HX IOTPEIIHOCTH, CAEIAaTh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEe,
ynooHee.

Ecnu u3BecTHO TabiMYHOE 3HAYEHME M3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJYYEHHBIM Ha OMbITE 3HAUCHHEM M J1aTh apr'yMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJbTaThl HYKHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

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

Ecnu B paboTe CTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAMMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10/1KEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

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

OdopmiieHre OCHOBHOW 4YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TpuUBEJIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CTHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra [OCT 7.0.100-2018. IIpumepsl odopmileHUS CIIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHON nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeTonuveckie yKazaHHWs MO0 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

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

Hosukoga, I'.B. Tepemenko. CII6I'YAIL 2019. 118 c.
3. KornukoB E.H, Bapdomomeer I'.A., H.Il.JlaBposckas, A.H. Tporun, E.B.
XonuHesa. [IpoexTrpoBaHue, U3rOTOBICHUE U UCCIIEAOBAaHNE UHTEPPEPEHIIMOHHBIX TOKPBITHI.

CII6.: I'VAIL 2010.

11.3. MeTonuueckne yka3zaHus JJIsi OOYJaroIIUXCs MO MPOXOKIACHUIO CAMOCTOSTEIbHON
paboTbI

B xone BBIMOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE INpENoiaBaTelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHSL.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, Y oOyuaromierocs Gopmupyercs
neniecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOPETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUI
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJIYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepUallaMH,  HAMpaBISIONIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILIHHE;



— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a049HOU (popme oOydeHwMS).

11.4. MeTonuueckne YyKa3zaHWsl Ui OOYYaIOMIUXCA 110 TPOXOXKICHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadeCcTBAa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPHUATUI U CPOKU MOJBEJICHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMIOJHUTh BCE KOHTPOJBHBIC MEPONPUSTHUS,
PEeyCMOTPEHHbIE HA JaHHBIA CEMECTp, MOCJe Yero MperojaBareib MPOCTaBiIsSeT OaJIbHBIC
OIICHKH, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC Ha JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1adopaTOPHBIX pPadoT.
CpeactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00Oydarommxcst MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTpOIbHOE MEPONPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJI OLIEHKY B Oajulax He HIDKE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIPHUATHIO.

JlukBumanust 3a0JDKEHHOCTH, OOpa3oBaBIICHCs B cllydae MPOIYCKa OO0YYaroIIMMCS
3aHATUNA 03 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB HA 3aHATHUSX,
HEYJIOBJIETBOPUTEIFHOTO OTBETa, OOYyYAIOUIEroCss Ha 3aHATUSAX, HEYIOBIECTBOPUTEIHHOTO
BBITMIOJTHEHHS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUUYECKUX PAOOT MOXKET OCYUIECTBIATHCS Ha
WHIUBUIYAIbHBIX KOHCYIbTAIUSIX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
MPOMEKYTOUYHOW aTTeCTaluy: MOTy4YeHHs 3adeTa Mo y4eOHOH MMCHUIIIMHE WM JO0MycKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B teuenme cemectpa s momycka K auddepeHIMalbHOMY 3aueTy WIH SK3aMeHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaToOpHBIX U MPAKTUYECKUX PaOOT, BHIMOIHUTD
TECTUPOBAaHUE B cHUCTeMe OucTaHiMoHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «YyJIOBJIETBOPUTENIbHO». B ciyyae HEBBINOIHEHHS BBILIEH3IOKEHHOIO CTYIEHT, MpHU
YCHEIIHOM MPOXO0KIECHUU MPOMEKYTOUHOM aTTECTAllMU, HE MOXKET MOJYYUTh aTTECTALIMOHHYIO
OLICHKY BBIIIE «YJOBJIETBOPUTEIHHO.

11.5. MeTtonuueckne ykazaHUs UIsi 0OYYaIOIMIUXCS MO MPOXOXKACHUIO MPOMEKYTOUYHOMN
aTTeCTallHH.

ITpomexxyrounass  arrectauust  OOydyaroIIMXCsl — HpPEJyCMaTpUBaeT  OLEHUBAHME
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4YeHHs BCEW IMCLUMIUIMHBI UM €€ YaCTH, HAaBBIKOB CaMOCTOATENIBbHON paboThI, CIIOCOOHOCTH
IOPUMEHATh MX A PELIeHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOM,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIBHOY.

B teuenue cemectpa cTyAeHTY He0OX0aUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He Hmke oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBIILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAllMOHHYIO OLIEHKY BhbIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUJAE YCTHOI'O OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOTTYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBJISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIMMCs
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH.



Kpurepun oniennBanus chopMupOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJIUYHO»: YPOBCHb OCBOCHHS KOMIICTEHIIMM «BBICOKHIT». KoMmeTeHnmun
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO MPUMEHSIOTCS
K PCIICHUIO KaK THIIOBBIX, TaK W HECTaHAAPTHBIX TBOPYECKHUX 3adaHuil. [leMoHCTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0polIo»: YpOBEHb OCBOCHHUSI KOMIIETCHIIMH «IPOJBUHYTHIH». KoMreTeHnm
chopMHpoBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIE. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrep,
NPUMEHSIOTCSI K PEIICHUIO THIOBBIX 3aJaHuil. JleMOHCTpHpyeTcsi JOCTaTOYHBIA ypPOBEHB
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yIOBJIETBOPUTEIbHO». YPOBEHb OCBOCHHS KOMIICTCHIIUU <«ITOPOTOBBII.
Komnerenimu copmupoBansl. CdopmupoBanbl 0a30Bble CTPYKTYpbl 3HAaHHH. YMeEHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTHYECKOTO HABBIKA.

Onenka «HEY/I0BJIETBOPUTEIbHO»: YPOBEHb OCBOCHHS KOMIICTCHITHH
«HenocTaTouHbli». Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHS M HABBIKU
He c(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TIPU MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu I10
TUCIATUTHHE SIBJISTIOTCS KOHCIIEKT JIGKIUKA W TEePEYeHb PEKOMEHAYeMOW JuTepaTypbl. [lpu
MOJTOTOBKE K CECCHU O0YydYaroleMycsi peKOMEHIYeTCs TaK OpraHM30BaTh Y4eOHYIO paboTy,
YTOOBI Iepe] MEepBHIM THEM Havaia CecCHW OBbUTM CIaHbl W 3allUIICHBI BCE JabOpaTOpHBIC
paboTbl. OCHOBHOE B MOJATOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MOArOTOBKE K CECCHH CIIEAYEeT BECh 00BhEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJATOTOBKH, KOHTPOJIUPOBATH
Ka)XIbIii JICHb BBITIOJIHEHHSI Pa0OTHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS U MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHHUPaHTOB, OOYYAIOIIUXCS IO OO0pa30BaTeIbHBIM 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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