MHHUCTEPCTBO HAYKH U BI)ICLLIEFQ OBPA30BAHUS POCCUNCKON
‘ OEJEPAIIUU
(hesepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 06Pa30BaTEIBHOE YIPEKICHHE BBICIIENO
obpazoBanus
"CAHKT-IIETEPBYPI'CKHUI1 I'OCYJAPCTBEHHBII VHUBEPCUTET
ASPOKOCMHUYECKOT'O [TPUBOPOCTPOEHU A"

Kagenpa Ne 3

YTBEPXJIAKO
Pykosoauress 06pa3oBaTeIbHOMN POrpamMMEI

npodg., A.T.H., pod.

(IOMKHOCTD, yU. CTENEHb, 3BAHHE)

A.B. Koneuisios

(MHHLUMATBL, (haMins)

e

« 26 » mions 2024 r

PABOYAS ITPOTPAMMA JTUCLIUITJIVIHBI

«Tennogpusuxay
(Hanmenopanue 1ucumninme)

Ko, nanpasnenus noarorosku/

03.03.01
CHEMUAIBHOCTH

HaumenoBanue HanpapieHus
TIOATOTOBKH/ CIIEMUAILHOCTH

[Ipuxianable MaTeMaTHKa 1 GHU3MKA

Haumenosanue [lpuxnannas Gpusnka u HHGOPMAIIHOHHbIE TEXHOJIOTHH B
HAIIPaBJIEHHOCTH HAHOMH/YCTPHH
@opma o0yueHus OYHas
I'ox npuema 2024

Canxr-Iletep6ypr— 2024




JIucr cormacoBanus paGoueit mporpaMMBel JHCIUILUIHHEL
IIporpammy cocrasmi (a)

2
JOIL, K.b.-M.H. A~ 17.06.2024 B.B. Jlo6anos

(10/KHOCTE. V4. CTENEHE, 3BaHHE) \—i/hﬁ;muc:.. Jara) (uHuuMansl, hamMuIus)

IIporpamma oo6pena Ha 3aceannu kadeaps: Ne 3

« 18 » mons 2024 r, nporokon Ne 15

»

3asenyronmii kadeapoit Ne 3 ‘
J.T.H., Ipod. C%%&ZOM A.B. Konbuibios

(y4. creneHs, 3paHue) ~——{Ti0NHCE. 1aTa) (uuMuMansL hamMuns)

3amectutens aupexropa nHcTHTyTa ®IITU M0 MeToMueckoil paGoTe

) [‘;}*,’/,— __,"‘ Z -
JI01L., K.¢.-M.H., JI011. 7L }7@@/)&’9 24.06.2024 1O.A. HoBukogsa

(IODKHOCTB, Y4. CTElIEHb, 3BaHHE) — il (nI0}MHCB, JiaTa) (MHULMATBL baMuIs)



AHHOTanus

HucuunnuHa «Temnodusnka» BXOAUT B 00pa3oBaTENIbHYIO 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)

Copmep:xaHre IUCIUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
MOJIEKYJISIPHOM (PU3UKU U TEPMOJAUHAMUKH.

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

[IporpamMmmoil AMCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B hopMe 3a4eTa.

OOmiasi TpyIOEMKOCTh OCBOCHHS IUCIMIUIMHBI COCTABISICT 2 3a4€THBIX CAMHMIIBI, 72
yaca.

SI3bIK 00yUYeHUS IO TUCIMILTUHE «PYCCKHID.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TpelICTaBJICHHE BO3MOXXHOCTH CTyJIE€HTaM pa3BUThb U MPOJEMOHCTPUPOBATH HABBIKH B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;

- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

1.2. JlucuuniwHa BXOAWT B  COCTaB  4acTH, (opMupyemMol  ydaCTHUKaAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeNbHOI MPOrpaMMBbl BBICIIET0 00pa3oBaHus (laee —
OI1 BO).

1.3. TIlepedeHb MIaHUPYEMBIX Pe3yIbTATOB OOYUCHHS 1O JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHus AWCHUILTAHBI OOydYalOMUACA AODKEH 00JaJaTh CIEIyOIIUMHU
KOMIETEHIMSIMU WM WX YacTsIMH. KOMIETeHIIMM U UHIIMKATOPHI UX JTOCTHXKEHUS TPUBEICHBI B
tabnwuiie 1.

Ta6mmma 1 — I[lepedenb KOMITETCHIIMI ¥ WHIUKATOPOB UX TOCTHIKCHUS

Konu
Kareropus (rpymnna) Kon v HanMeHOBaHME MHAUKATOPA JOCTHKEHUS
HalMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIIUH
KOMIIETEHINH
[TK-6 Cnocoben
pa3paboTaTh
METOJUKH U
TEXHUYECKUE
I1K-6.3.2 3HaTh (pu3nvecKre NpUHIHIB pabOTHI,
PYKOBOJCTBA JUIs
., | obIacTH NPUMEHEHUs U IPUHIUIHAIbHbBIC
9KCHEPUMEHTATIBHON .
[IpodeccuonanpHbIe DOBEDKIL OTrpaHUUYEHUS] METOJIOB U CPEJICTB U3MEPEHUM
KOMIIETEHIINU POBCp [1K-6.Y.1 ymeTb BBIOUPATh METOJIBI M CPEJICTBA
TEXHOJIOTUYECKUX
KOHTPOJIS ITApaMeTPOB MPUOOPOB 1 MATEPUATIOB
IIPOLIECCOB U .
KBAHTOBOM 3JICKTPOHUKH U (POTOHUKH
UCCIIEI0BaHMS
napamMeTpoB
HaHOCTPYKTYPHBIX
MaTepHaioB

2. Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee MPUOOPETEHHBIX 00YJarONTUMUCS
P U3YYCHUH CICAYIONINX JUCIUILTUH:

— «OCHOBBI ONTHKNY,

— «CoBpeMeHHBIE JTa3ePHbIE U CBETOTEXHUYECKUE CUCTEMBIY,

3HaHUd, TOMy4YEHHBbIE NPU HU3YUYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHUE, TAK ¥ MCIIOJB3YIOTCS PU U3yUYEHUU APYTUX TUCIUILINH:

— «KBanTOBas 1EKTPOHUKAY,

— «Pammoduzukay,

— «DOTOHUKAY.

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

Tabmuna 2 — O6beM U TPYIOEMKOCTh AUCIUIITUHBI

TpynoemMkocTs 110

Bu eOHOM PabOTEI Bcero
Ay p cemMecTpam




N6
1 2 3

Oowan mpyooemKocma OUCUUNIUHDL, 2/ 72 272
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu 17 17
Ayoumopnuie 3ausamus, BCETo 4yac. 34 34
B TOM YHCJIE:

nexumw (JI), (gac) 17 17

npaktudeckue/cemunapckue 3anarus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii npoekT (padota) (KII, KP), (dac)

HK3aMeH, (4Jac)
CamocmosamenvHas paboma, Bcero (dac) 38 38
Buo npomesxxcymounoit ammecmayuu: 3a4er,
mudd. 3auer, sx3ameH (3auer, Jud¢d. 3au, | 3ager 3ayer
DK3.%%)

%

Ilpumedanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue TUCIUTIIAHBI

4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUIUIMHBI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIIUHBI H KX TPYJOEMKOCTh IPUBECHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Pa3nensl, TeMBI TUCIIUILUINHBI Jexmn | 113 (C3) P KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 6
Pa3znen 1. MonexkynspHO-KMHETHYECKAs! TEOPHS 5 4 12
Paznen 2. 3akoHbI TEPMOIMHAMHUKH. 6 7 13
Paznen 3. TennoBoe uznyuenue. SABnenus 6 6 13
nepeHoca

Htoro B cemectpe: 17 17 38
Hroro 17 0 17 0 38

[IpakTnueckas

IMOATOTOBKA  3aK/IIOYacTCA B  HCIOCPCACTBECHHOM  BBIIIOJIHCHHUU

Oo0y4yaromKUMHUCS  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccrnoHaIbHON AEATETBHOCTHIO.

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

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena

HasBanue u copeprxanue pa3aeinoB U TeM JEKITMOHHBIX 3aHATUN

Paznen 1.
MonekynspHo-
KHUHETHUYECKasi TEOpHUs

JluHamuueckoe,  CTaTUCTUYECKOE U TEPMOAMHAMHYECKOE
ONMCAHWE CHUCTeMbl. TepMOJMHAMHYECKHE COCTOSHUS U
IIPOLIECCHI. VYpaBHeHUE COCTOSIHUSI. MounekynsipHble
npejcraieHus. JlaBieHue rasa, CpeiHss SHEPTUs MOJIEKYIL.

Pazgen 2.
3aKOHBI TEPMOIUHAMUKH

[lonatue  QyHKUIUM  COCTOSIHUA.  BHYTpEeHHssE  »Heprus.
KonuyectBo Ternorel. PaboTa Tenma nmpu n3aMeHeHUn ero oobema.
Ilepoe Hauvanmo TepMoaAMHAMHUKU. Temmneparypa ¥ BHYTPEHHSSA
SHEprusi Kak (QYHKIMS COCTOSIHHS. |eIIoeMKOCTh. Teopembl




Kapno. DuTponusi. Bropoe U TpeThbe Hayana TEPMOIMHAMHUKH.
3akoH Bo3pactaHus HHTpornuH. [lopsmok W Oecrmopsiiok B
pUpOJE. TepMoauHaMu4eCcKue GyHKIHH. DJIEMEHTBI
HEPAaBHOBECHOW TEPMOJAMHAMUKHU. PeanpHble raspl. YpaBHEHHE
Ban-nep-Baanbca.

Paznen 3.
TernoBoe n3nyyeHue.
SlBrenus nepeHoca.

PaBHOBecHOE M3iydyeHHE. 3aKOHBI TEMJIOBOIO H3IyYEHUS.
®opmyna Penes-/Ixunca. Pacnpenenenune I[lmanka. SBrnenus
nepeHoca. KunemaTtuka 1 TuHaMHKa >KUJIKOCTEH U razoB. JmHa
cBoOotHOTO TIpodera. J{nuddys3us, TermIonpoBogHOCTD, BI3KOCTD.

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

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTUUECKUX | TpPyaOEMKOCTh, |MPAKTUYECKOM |pasierna
/11 3aHATAH 3aHATHAN (gac) MOJATOTOBKH, | JUCIIUIT

(dac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

Bcero

4.4. JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEICHBI B TA0IUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJOEMKOCTh

N3 Hux Ne
No HauMeHOBaH e 1aGopaTopHBIX paGoT TpynoeMKocTb, | IPaKTUYECKOM | pa3aena
/T (uac) MOATOTOBKU, | JWCLHUII
(gac) JIMHBI
Cemectp 6
1 | Onpenenenue mokaszaTest anuadaThl s 4 1
BO31yXa
2 | Kanopumerpuueckuii MeTox 4 2
3 | Onpenenenue ko3¢ duimeHTa BI3KOCTH ra3a 3 3
4 | Onpenenenue ko3P PpULIUEHTA BAZKOCTH 3 3
Maclna
5 | IIpoBepka 3aKOHOB TEIMJIOBOTO U3JIY4EHHUS 3 3
Bcero 17

4.5. KypcoBoe nmpoeKkTUpoBaHHE/ BHITOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHON paboThI U €€ TPYIOEMKOCTh PUBEIECHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIO0EMKOCTh




. Bcero, | Cemectp 6,
Bun camocrositensHoil paboTh
qac qac
1 2 3
N3ydeHne TeopeTUIecKoro Marepuana
20 20
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
9 9
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUYHON
9 9
arrectaruu (ITA)
Bcero: 38 38

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl [0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroIuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN

IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEJEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
9K3EMILTSIPOB B
Uﬁngzgec bubnmuorpaduueckas ccpuika 6“?&3:@
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Taou. -
(Bricmiee obpazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/
product/1093057

Nponos, 1. E. ®duzuka Mmakpocucrem.
OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.
E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3nanui, 2020. — 210 c.

https://znanium.com/catalog/
product/1984909

Hponos, U. E. KBantoBas ¢usuka.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 261 c.

https://e.lanbook.com/book/1

42380

Cagenbes, 1. B. Kypc o6meit ¢pusuku:
yueOHoe mocobue: B 3 Tomax / U. B.
Cagenbes. - 16-e u3z., crep. - CaHkT-

[etepOypr: Jlans, 2020 - Tom 1: Mexanuka.

MonexynsipHas ¢pusuka - 2020.

https://e.lanbook.com/book/1

23463

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 13-e usn., crep. - CaHkT-
[TerepOypr: Jlans, [6. r.]. - Tom 3:
KBanToBas ontuka. ATomHas pu3uka.
®usuka TBepAOro Tena. Pu3uka aTOMHOTO




siipa U 3JeMeHTapHbIX yactul - 2019. - 320

C.
https://znanium.com/catalog/ | Kaun, K. b. Kypc o6meii pusuku : yuebHoe
product/1094750 noco6wue / K. b. Kann. — Mocksa : KYPC :

NH®PA-M, 2022. — 368 c.

7. IlepeueHb 3IMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOHI cetn «HTepHeT»

Ilepeuens AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMIUIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpCcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue

https://new-science.ru/category/fizika/ WNurepuer-xypuan «Hosas Haykay. Paznen
buzmka

https://ufn.ru/ru/ DNeKTpOHHAs BepCHUs KypHaia «Y CieXH
dbu3udecKkux HayK», OU3MYECKUN HHCTUTYT UM.
I1.H. JIeGeneBa Poccuiickoii akageMuu HayK

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

https://fizikaguap.ru/ OO6pazoBaTenbHBIN pecypc kKadeapsl GU3UKH
I'VAII

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEUYEHHsI, HCIOIb3yeMOr0 TpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOrPaMMHOT0 obecrieueH s npeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OecIieueHUs

Ne n/nn HaumenoBanue
1 MS Windows
2 MS Office
8.2. Ilepeuenp MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIIECTBIICHUH 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE
[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabmuua 11— Ilepedenr HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

No i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW U1  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIlecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl




HaunmenoBaHume cocTaBHOM yacTu
MaTepUaTbHO-TEXHUYECKON Oa3bl

Howmep aynuropun
(ipu HEOOXOTUMOCTH)

VY4ebHas ayIuTopus U1 3aHATHH JIEKIIMOHHOTO TUTIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYJIbTALUN, TEKYILETO
KOHTPOJISL U IPOMEKYTOYHOMN aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu GOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0J DnbBpo Bpolyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM — 03; FRM — 02; FRM — 01; FRM - 04; FRM
—05; FRM - 10)

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
ayautopus Ne31-046

VYueOHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH, 3aHATUI
CEMHUHAPCKOI'0 THIIA, JAOOPATOPHBIX 3aHATHUIH, IPYNIIOBBIX U
MHAVBUAYAIBHBIX KOHCYJIBTALMH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kalllye s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB IS (PU3HUECKUX
n3MepeHuil (3EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM
—05; FRM - 10)

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne31-048

VYueOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMHHAPCKOT'0 TUIA, TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIlUi, TEKYILIETO KOHTPOJISA U MPOMEKYTOUHOMN
arTecTalun.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JEMOHCTPAIIMOHHOTO 000PYIOBAHHUS.

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne32-01

VYueOHas ayIuTOpHS I TPAKTUUECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

OcHamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUIECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHON
uHpopMauy O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodhobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBA)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-05.

VYyueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.

196135, r. CaHKT-




Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE [TerepOypr, yim.
cpeacTBa 00yueHus, CirysKallie s peAcTaBlIeHus yueOHOon lacremno, 1. 15,
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE ayautopust Ne32-03.
o0opynoBaHue.

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBA)).

10. Ouenounsle cpeacTBa ISl NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMKU
o0yyaromuxcs Mo JUCUUIUTHHE puBeeH B Tabmuue 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IPOMEXYTOYHOM aTTeCTalli

Buzx npomexyTo4HOM arTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOIpoOCOB;
TecTsr;
3amaun.

10.2. B kadecTBe KpHUTEPHUEB OLEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCS NPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas MpuBeneHa B Tadimie 14. B TedeHne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEHMTUHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETeHIN X .
S o LILHas LIKAA apakTepucTrKa c(hOPMHUPOBAHHBIX KOMITCTCHITUIA

— oOyuvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepuai;
— YBEPEHHO, JJOTUYHO, [TOCJIEI0BATEIBLHO U TPAMOTHO €TI0 U3J1araer;

COTIHO — OMUPAsICh HA 3HAHUS OCHOBHOW U JOMOJTHUTEIbHOU JIATEPATYPHI,

GATTCHO TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTHYECKOM
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMeJi0 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJIBI U 000OIIECHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEUATM3UPOBAHHBIX MOHITHH.
— oOyyaroluiicss TBEpI0 YCBOWIJI MPOTPaMMHBIA MaTepHal, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh Ha 3HAHUS OCHOBHOU
JUTEpaTypHl;

«OPOIIION — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN; 5
— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO

«GAuTEHO
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MOJIOKEHHUS;
— JIeJIaeT BBIBOJIBI U 000OIIECHMS;
— BJIQJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.
— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepua,
MO CYIIECTBY M3JIaraeT €ro, OMHUpascCh Ha 3HAHUSA TOJHBKO OCHOBHOM
JUTEpaTypHl;

«YHOBJIETBOPUTEIILHOY .

GATTOHOY — JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH; 5
— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HaIlpaBJICHUS;
— cJ1ab0 apryMEHTHPYET HAyYHBIC MOJIOKCHHUS,




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJAOB M 000OIICHUI;
— YaCTHYHO BJIAZICET CUCTEMOH CIICIIMAaTN3UPOBAHHBIX TTOHATHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH IPOTrPaMMHOTO
MaTtepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJIOKEHUS;

— He (OpMYIHPYET BBIBOJAOB M 0000IICHHIA.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI UM UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tadnuue 15.

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

No ni/mt [Tepedyens BompocoB (3a1a4) y1sl IK3aMeHa Kon
MHMKATOpa
Y4eOHBIM IIIAaHOM HE MPETYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctaBieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
Ne n/mt [Tepeuens BonpocoB (3agay) 1uist 3auera / nud¢. 3agera Koz
MHAMKATOpa

1 3anuIuuTe YpaBHEHHE COCTOSHUS UAECAIBHOTO rasa. I1K-6.3.2

2 VYKaxuTe KOJMYECTBO CTENeHel cBOOOABI y kecTkoil aByxaromuoil | I1K-6.3.2
MoJeKyJbl. C KaKUMH JIBUXKEHUSIMU OHU CBSI3aHbI?

3 HasoBure, ueMy paBHa paboTta ra3za B H130XOpHOM mporiecce? I1K-6.3.2

4 Jlaiite onpeneneHre NOHATHIO «U3MEHEHUE SHTPOITUN. I1K-6.3.2

5 Ilepeunciure, U3 KAKMX YaCTEH COCTOUT TEIUIOBAs MAIlIMHA. I1K-6.3.2

6 I'a3, Haxonsmmiicss mpu noctostHHOM AaBieHuu p = 100 klla, uzmenumn | I1K-6.Y.1
o0seM ¢ V; =4 M mo V, =12 M [Tokaxure, KaK pacCUUTBHIBACTCA
paboTa ra3a B TakOM IIpoliecce, U HalIuTe €€ BEINYHHY.

7 Crenaiite BBIBOABI 110 XapaKTepy M3MEHEHMs Temneparypsl rasa npu | I1K-6.Y.1
ero OblcTpoM paciupeHud. OTBET NOSICHUTE.

8 Onenure curyanuio. Yto o0xkHraeT Koy cuiibHee: Boaa win BoasHoit | I1K-6.Y.1
nap OJWHAKOBOM MAacChl MpPU OJHOM M TOM Xe Temmeparype?
O6ochyiite Bamn oTBer.

9 OObscHuTe, KakoB  (u3MYeCKUid  cMbIcn  mepBoro  Havama | [IK-6.Y.1
TEPMOJIMHAMHUKH.

10 OOsbscHUTE, KakuM o00pa3oM BTOpoe Hadaino TepmoauHamuku | [IK-6.Y.1
HaK/IaJbIBa€T OTPAHMYECHUS HA BO3MOXHOCTb CO3JaHUS WICATIBHON
TETJIOBON MAITMHBI — BEYHOTO JBUTATEIISA?

[Iepeuens Tem

UL KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KYpPCOBOH pabOThI

Mpe/ICTaBJICHBI B Tabymie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHHUSI/BBITIOIHEHUS

KYpCOBO# pabOThI

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO




Bompocsl 11 TIpoBeneHMs IMPOMEXKYTOYHOM arTecTalMu B BHJE TECTUPOBAHUSA
MpeICTaBJICHBI B Tabsmie 18.

Ta6ymia 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

y Koz
Ne n/mt [IpuMepHBIil IEpeYeHsb BOIIPOCOB ISl TECTOB
MHAMKATOpa

1 HazoButre TepMoguHaMUYEeCKUl mMmapameTp cocTosiHus, Kortopeid | [1K-6.3.2

SABJISIETCS. MEPOU CPEAHEN KUHETUYECKON SHEPTUH JBUKECHUS MOJIEKYIL.

1) Temnepartypa

2) JlaBrneHue

3) O6seMm

4) KonndecTBo BelecTBa
2 Vkaxwure, Kkakas (QyHKOHS 3ajqaeT pacnpeaeneHue Mmosekyn mo | [1K-6.3.2

CKOPOCTSIM.

1) Cratuctuka bo3ze-DiiHmTelina
2) Cratuctuka ®epmu-/upaxa
3) Pacnpenenenne MakcBesuia
4) Cratuctuka bonbiimana

3 VKkaxure 3aKOH, KOTOpBIM ompenenser mnojoxkenue Makcumyma | [1K-6.3.2
M3ITy4aTeIbHONH CIIOCOOHOCTH aOCONIOTHO YEPHOTO TMPH  3aIaHHOU
aOCOJTIOTHOM TeMIlepaType.

1) 3akon Credana-bonpimana
2) IlepBbl1ii 3akoH Buna

3) 3akon Kupxroda

4) 3akon Mamtoca

4 YKaxuTe, Kakoe TEJO SBIACTCS a0COIIOTHO YEPHBIM TEIIOM. [1K-6.3.2

1) Ilorsomaer Bce majaouiee Ha Hero U3Jay4eHne
2) Ortpaxaer Bce najarouiee Ha Hero U3JydeHue

3) Hsnydaer B peHTT€HOBCKOM Juana3oHe

4) Wznywaer B BUIMMOM JIHAIa30HE

5 VY Kakoro u3 Ten oTpaxkareiabHas COCOOHOCTh OJM3Ka K HYII0? I1K-6.3.2

1) IIpo3paunoro
2) 3epKaJIbHOTO
3) Marogoro

4) YepHoro

6 Yro mpous3oHa€r co cpeaHel sHepruel nocrynartenbHoro aswxkenus | I1K-6.Y.1
OJTHOW MOJIEKYJIBI Ta3a, eciu 00beM HEKOTOPOW MaccChl MIEAILHOIO Tasa
n300apHUYECKH YMEHBIIWICS B 2 paza’?

1) YBenuuurcs B 5 paza
2) YmenbmuTes B 5 pasza
3) YBenuuurcs B 3 pasza
4) YMeHbmMTCH B 2 pa3a

7 Onenute, Kakoi rasz Harpeercst Oombie B cienyromei curyauuu: asa | [1K-6.Y.1
pa3IMYHBIX HJCATHHBIX Ta3a — OJHOATOMHBIM M JIBYXaTOMHBIA —
HAXOJATCS TIPU OJMHAKOBOW TEMIIEpPAType U 3aHUMAIOT OJWHAKOBBIM
o0beM. ["a3pl CoKUMAKOTCSl anquadaTHYECKH JI0 YMEHBIIEHUs o0bemMa B 2




pasa.

1) I'a3b1 HArpeIUCh OAMHAKOBO

2) OnHoaTOMHBIN HarpeJicsi 00Jib1IIe
3) JIByxaTOoMHBIN Harpesncs 0oJibIe

4) T"a3bl BOOOIIE HE HATPETTUCH

8 Ouenute, BO CKOJIBKO pa3 yBEJIMYWIACh »HepreTuyeckas ceetuMocth | [1K-6.Y.1
abcomoTHO YepHOro Tena npu ero HarpeBanuu ¢ T; = 1000 K go T, =
3000K.
1) B 72 paza
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
9 Beruucnure pabory v = 0.1 mons wmaeanbHOro omHoatomMHoro rasa, | [1K-6.VY.1
COBEPILICHHYIO B aMa0aTHUYECKOM IpOLecce MPU OXJIAKICHUM Taza Ha
AT = 100 K. OtBer BbIpazute B enuHuax R, roe R — yHuBepcanbHas
ra3oBasi [IOCTOSIHHAS.
1) 1000 R
2)10R
3) 0.001 R
4)R
10 OOmpsicHUTE, KaK U3MEHHUTCSl OKpacKa packajieHHoro nobena tena, ecnu | [1K-6.Y.1
€ro Temreparypy yBeJIWUYuTh emie Oomwine? Temo paccmarpuBaTh Kak
a0COIFOTHO YEepHOE.
1) Craner kpacHoM
2) Craner xenTou
3) Craner opaHxeBoOi
4) IlpuobpereT roayo0BaThIil OTTEHOK
Bonpocs! 115t IpOBEpKH OCTaTOYHBIX 3HAHUU
11 Ilpouumatime mexcm, 6vibepume NPABUILHLIL OMEemM U 3anUMUME I1K-6
apaymeHmol, 060CHO8bIBAIOWUE 8bIOOP OMEema.
Omnpenenure, BO CKOJIBKO pa3 MU3MEHUTCA MOIIHOCTh TEIJIOBOIO
U3Iy4eHUuss aOCOJIOTHO YEepHOro Teja, €cld ero TeMmIieparypa
YBEIIMUUTCS B 2 pasa.
1) B 2 paza
2) B4 paza
3) B 16 pa3
4) He uzmenurcs
OtBert: 3) B 16 pa3, Tak Kak cleKTPaJIbHAs IVIOTHOCTH U3JIy4eHUs,
corjacHo  3akoHy Credana-bojabumana, NpoNoOpHHOHAJIBLHA
4YeTBePTOi CTeNeHH TeMIlepaTypbl.
12 Ilpouumatime mexcm, 6vlbepume NPaAGUIbHbLIE BAPUAHMBL OMEema u

3anuwume apaymenmol, 060CHOBbI8aIOUjUE 8bIOOD OMBEMA:
Vkaxure, Kakue M3 NEPEUUCIICHHBIX (PU3NYECKUX BEIMYUH SIBISIFOTCA
rapaMeTpamu COCTOSIHUSI TEPMOAMHAMUYECKON CUCTEMBI.

1) Temneparypa




2) Mexanndeckas pabota
3) O6veMm

4) JlaBneHue

5) U3menenue sHTponuun

OtBer: 1,3,4, Tak Kak MexaHuYeckassi padora W H3MeHEHHUe
JHTPONNH ABJAIOTCH QYHKUMSIMHU NPolecca, HO He COCTOSTHHS.

13 Ilpouumatime mexcm u ycmaunogume coomeemcmeue. K xascooi
no3uyuu, OAHHOU 8 JleGOM Cmoabye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:

YCTaHOBHTE COOTBETCTBHE MEXKAY CTPOCHHEM MOJICKYIBI HJICaIbHOTO
raza ¥ YUCJIOM CTENeHeW CBOOOABI, HEOOXOAMMBIX ISl OMHUCAHHS €€

JIBUKCHHUSL.
Wneanbueiii ras Yuciio crernernei cBoO00IbI
1) OgHOaTOMHBII A)6
2) JIByxaTOMHBIT b) 5
3) MHoroatomMHbIit B)3

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

14 Ipouumatime mexcm u ycmaHosume nocied08amenbHOCMy. 3anuuiume
COOMBEMCMBYIOUYI0 NOCIe008AMENLHOCHb DYKE Cle6d HaNpaso:
Pacrionoxure TEIUIOEMKOCTH HJEATBHOTO OJHOATOMHOTO Ta3a B
Pa3IMYHBIX U30TPOIIECCaX B MOPSIIKE BO3PACTAHUS UX BEITMUMHBEI.

A) Cp
B) C,
B) Cr

OTtBer: BAB

15 Ilpoyumatime mexcm u 3anuwume pPa3eepHYMulll  0OOCHOBAHHDIU
omeem:

Hcnonb3yst 3aKOHBI TEIJIOBOTO U3NyUYEHHS, MPOAHATUZUPYUTE, MOYEMY
IpU yBEIIMYEHUH TEeMIIepaTyphl OKpacka HarpeThiX Tel HU3MEHSETCS C
KPaCHOM Ha XKENTYIO.

OtBer: CornacHo 3akoHy BuHa, QJMHA BOJHBI, Ha KOTOPYIO
NPUXOAUTCSH MAKCUMYM TeIJIOBOI0 M3JIy4YeHHsl, 00PATHO 3aBUCHUT OT
Temneparypol. IlodTomMmy ¢ pocToM Temmepatypbl MaKCHMYM
HHTEHCHMBHOCTH M3JIyYeHHsl CMelIaeTcsi B KOPOTKOBOJHOBYIO YacTh
CNEKTPA, a ININHA BOJIHBI 7KeJITOI0 CBEeTa MEHbIIIe, YeM Yy KPACHOTrO.

Ipumeuanue. CucreMa OLICHUBaHMsI TECTOBBIX 3aJaHUN Pa3IMYHOrO THIIA:

1) 3agaHue KOMOMHMPOBAHHOIO THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBEeTa W3
YyeThIpexX NpeAJI0KeHHBbIX M 000CHOBAHHMEM BBIOOpa CUMTAETCS BEPHBIM, €CIM INPABUIBHO
yKazaHa nu@pa U IpUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
ITonmaoe COBIMAACHHUEC C BCPHBIM OTBCTOM OLICHUBACTCSA 1 6aHHOM, HCBGpHBIfI OTBCT HJIM €TO
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BLIOOPOM HECKOJbKHMX BAPDHAHTOB OTBeTa
U3 TpPeJIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
NpaBWIBHO yKa3aHbl HU(PBI U IPUBEACHBI KOHKPETHBIE apI'yMEHTHI, UCIIOJIb3yeMbIe ITPH BHIOOpE




orBetoB. [lonHOE coBmajzieHWe C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oamiom, eciid JTOMyIICHBI
OIMMOKY WJIH OTBET OTCYTCTBYeT — 0 6ayioB.

3) 3agaHue 3aKpbLITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbI BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIa BEPHO COIOCTABJIECHBI C
MO3UIUSAMU APYroro ctondma). [TonmHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBII OTBET WU ero oTcyTcTBHe — () 6amioB

4) 3amaHue 3aKPHITOr0 THUIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIICEHHUBaeTCs 1 Oaiiom, eclii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3agaHue OTKPBHITOr0 THIA C Pa3BEPHYTHIM OTBETOM CUHTACTCSI BEPHBIM, €CITH OTBET
COBMAJIa€T C OTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUiIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oainia, eclii AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noyHbIN — 1 Gasu, ecau gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJIBHBIX pabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOU (OPMBI
00yd4eHus1, IpeICTaBJICHBI B Ta0mmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeHno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX HdTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHud 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO TIIO3HAHHWS, HOBEUIINX
JTOCTHKEHUIN HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKIUH. JISKIUs pacKphIBacT MOHITHIHHBIN ammapar
KOHKpeTHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lmaaupyemMble pe3yNbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIy4YEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEEIAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOTy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE TNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHOW pabOTHI;

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




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

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TTOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAMEl CIIaloB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOCHHOCTSX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTypa MpeoCTaBIeHUs JISKIIMOHHOIr0 MaTepyaa:

— JIGKITUH coTjacHo pasnenaM (tabin.3) u temam (Tadm.4).

11.2. Meronnveckue ykasaHus Ui OOYYalOIIMXCSl IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xozme BeImonHEHHS 1a0OpaTOPHBIX paboT oOOy4yaromMHCs [OJDKeH YIIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAMOHHOW XapaKTEPUCTUKOW OO0YyYaromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYarOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JUCHMIUIMHBI, OIpeNeIsieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIlUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

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

— 3aKpeIUIeHue, pa3BUTHE U JAETaln3alusl TEOPEeTHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxaplidi CTYACHT B COOTBETCTBUU C pabodeid mporpaMMoi o
mucruminae Dusnka JOMKEH BBHITIOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiXx pabor. Ha
KaXKIYI0 J1abopaTOpHYIO paboTy IUIAHHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO HA BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HE BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIabopaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeIIbHO PaCIHCAThCS.

B naGopaTtopuio CTyIEHTHl [OJKEH NPUXOIUTH MOATOTOBJICHHBIMHU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpoUYUTaTh OMHCAHHE PAOOTHI M TEOPETHYECKHE CBEACHHS W3
COOTBETCTBYIOIIETO pa3aena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType u
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BhITyCKaeMbIe Kadeapoid.

BomonusaTe paboTy CTyIEHTY pa3peluaeTcs, JUllb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSTUTHCS, YTO CTYACHT TOHUMAET:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

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

[Tomy4yeHHsIH JoIycK K paboTe 0TMedaeTcs MpernoaaBaTesieM B )KypHae.

B mpouecce BwImomHEHUs J1a0OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3aMOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHU TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IPOTOKOJIa HECKOJIBKUMHU CTYIE€HTaMU BMecCTe He aomyckaercs. IIporokon Benercs Ha



mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amwuins, WHUIIHAIIBI
CTyJIEHTa W HOMEpP TPYIIbI, GaMIInsg W WHUIHMAIBI MPEnojaBaTeisi; Tabauia TeXHUYECKUX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWE mpuOOpa, padoumii auarnazoH, IeHa
JEJICHUs, KJIACC TOYHOCTHU W [Ip.); MapameTphbl YCTAHOBKH, Ha HEW YKa3aHHbBIC;, PE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOMUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU MU3MEPEHUN TPOTOKOI 00SI3aTEILHO NAETCs Ha TIOIUCH MPENOIaBaTEIIO.
be3 3T0il moAnmMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCh CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUS, a MOMANUCH MpermoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOJIHSAJIACH U yKa3aHHbIE 3HAUECHHUS ACHCTBUTEIHHO
MOJTy4eHBbl UMEHHO T€M CTYJIEHTOM, KOTOPBI COCTABHII MPOTOKOI.

[lo pesynbratam, 3aMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT €ro Ha CieayromeM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SBJIECHUS M 10 TMOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoaBaTeNlb BHICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromiei 1abopaTopHOil paboTHI.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOil paboTe

OT4er KOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM pabOTHI, OTTyHa €€ CledyeT
MEePEenrcaTh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpPUBOAWUTH BHELIHETO BHJA IMPHOOPOB.
Jlanee HeoOX0IMMO OIMHUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHHUUYECKUX XapPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouue popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCienyeMblX BenuduH. CieBa B (opMyse JOMKHO CTOSTh TO, YTO
CJIeZlyeT ONpeAenTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe Wi u3BecTHO. Bece mpuBeneHHbIe
(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 M3MEPECHHBIE 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 3aJaHWi, BCE OHM JOJIKHBI OBITh
MPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIYUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN 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 pa3mene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBHIBEICHBI
GbopMyIbl, TO KOTOPHIM BBIYHCISJINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEICTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXKJ10M U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJIbIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopus morpemHocTed 0oObIYHO OBIBaeT HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosimeM mnocoOuu
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO 3TOM T€ME€ M H3JIOKUTh MaTepHuall 1Mo
BO3MOXXHOCTH MPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oombiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mOOOM cCily4ae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
IPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o00s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOUN ceTku. MI3MepeHHbIe Ha OMbITE€ 3HAUEHUS MONUCHIBATH
Ha ocax He cieayer. Ha rpadguk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAIbHbIE TOUKU, U
MPOBOJIUTCS COEAMHSIOMAsl UX JUHUA. OKOJO OAHOM MM HECKOJIBKUX TOYEK OTKJIAJbIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEIIHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOoMaeT
peub HUXKeE).

8. OxoHYaTeNbHbIE PE3YNIbTAThI, UX 00CYXK/IEHUE, BBIBOBI.

B »sTOoM pazgene oTtueTa HYXKHO TOABECTH HMTOT TNpojeiaHHOW pabotel. Cremyer
HaIucaTh, KaKUe MOJTy4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

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

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

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAaHHOE
3aKJII0YeHHE 00 MX COBIAJAECHUH UM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBaeMbIMU BEJIMYMHAMH HMEIOTCA HEIONYCTUMBIE
PacXoXXACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MO>XKHBIX MPUYMHAX 3TOTO HECOBIACHHUS.

Ecnu B paboTe CTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH HIIM U3YYUTh
SBJICHUE, TO B JAHHOM pa3jieie HeoOXOIMMO TaThb OOOCHOBAHHBIM OTBET HA MOCTABICHHBIN
BOIIPOC.

BrIBos 0MKEH COOTBETCTBOBATH 1€/ 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 YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBHUU C
I'OCT 7.32-2017. TpeGoBaHusi IpuUBEIEHB 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. Ilpumepsl odopmiIeHUS CIIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHON nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch




MeToauveckie YyKa3aHWs 10 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KomebGanus u BoaHbl. Monekymsipraas ¢usuka. JlabopaTopHbrit
npaktukym // N.. 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 MarHeTusM. Jlabopatopuslii mpaktukym // A.B. KonbuibLos,
E.H. Kornukos, H.II. JlaBposckas, FO.A. HosukoBa, B.K. Ilpununxo, I'.B. TepemeHnko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBass ontuka. JlaGopatopueiii mpaktukym //E.H. Kotmukos, W.II.
Kpexrynona, H.I1.JIaBpoBckast, FO.A. HoBukosa, A.H. Tporun. CIIOI'YAII, 2013. 68 c.
4. BonnoBas ontuka. YueoHo-meromnueckoe mnocodue // E.H. Kormmkos, H0.A.

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

KsanToBas ¢usuka. JlabopaTopusrii npaktukym // B.M. Annpees, M.IO. Eropos, N.1.
KoBanenko, A.B. Kombuisnio, E.H. Kornukos, WU.I1. Kpexrynosa, 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.

11.3. Meronuueckue ykasaHus il 00y4aromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTEHI.

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON pabOThl, 00YJAIOUIHIICS BBIOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
YYaCTHS.

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

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYyeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMaTH3allMK NMPUOOpEeTaeMbIX 3HaHUIl, 00ecredynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOyuYeHHs, TOMOTaeT IOJYYUTh HABBIKM TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

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

11.4. MeTonuueckne yKa3zaHWsl Ui OOYYaIOIMIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOIa OCBOCHMS
JUCLUIIAHBL.

Texymuii KOHTPOJIb OCYIIECTBIBIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)aroTcs B paboumx yueOHbIX
wiaHax Ha cemecTp. OOy4aromMiCs JOJKEH BBINOJIHUTH BCE KOHTPOJIBHBIE MEPONPHUSTHS,
IPEIyCMOTPEHHBIE Ha JAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLIEHKH, HaOpaHHbIE CTYIEHTAMHU IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMHU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1a0opaTOpHBIX paldoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00ydJalomuXCcsi MOTYT OBITh: Oecelbl MpernoaaBaTens
U o0ydarouierocs; KOHTPOJbHbIE BOIPOCH U 3ajaHusd. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA
BBITIOJIHEHHBIM, €CJIM 332 HEero CTYICHT MNOJY4YHJI OLEHKY B Oajulax He HIKE MHHUMAJIbHOM
OLICHKH, YCTAHOBJICHHOM IIPENOAABATEIIEM 110 JAHHOMY MEPOIIPUATHIO.



JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNPOMycKa OOydaromuMcs
3aHATHH 0e3 YBWKUTEIBHOW IPHYUHBI, OTKa3a, OOyYarolIerocss OT OTBETOB Ha 3aHATHUSAX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITTOJIHEHHSI KOHTPOJIbHBIX, JTA00PATOPHBIX M MPAKTUIECKUX PAOOT MOXKET OCYIIECTBIATHCS HA
UH/IMBUYAJIbHBIX KOHCYJIBTAIUAX.

PesynbTaThl TEKylIero KOHTPOJIS YCHEBAGMOCTH OOYYArOIIUXCS CITYy>KAT OCHOBOW ISt
POMEXYTOUYHOW aTTECTAIMM: MOJYYeHUs 3a4yeTa Mo y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B Teuenme cemectpa s Jomycka K aupdepeHIHanbHOMY 3a4eTy HIM IK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaTOpHBIX U MPAKTUYECKUX paOOT, BHIMOIHUTD
TECTUPOBAaHUE B cHUCTeMe aucTaHioHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «Y/IOBJICTBOPUTEILHO». B ciydae HEBBIMOJHEHUS BBIIICU3IIOKEHHOTO CTYIEHT, INPH
YCIICIIHOM NPOXOXJACHUH MPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJIyYUTh aTTECTAMOHHYIO
OIICHKY BBIIIIE «YIOBJICTBOPUTEIHHO.

11.5. MeTtonuueckne ykazaHUs ISl 0OYYaIOIIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUYHOM
aTTECTaLUH.

[IpomexyrouHas  arrecTauus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OLICHUBAaHHE
IPOMEKYTOUYHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuruinHe. OHa BKIIOYAET B
cebst:

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMONYYECHHBIX OOYYAIOUIMMCS B XOJ€ MU3yYCHHS
y4eOHOI AUCIUIUTUHBI B LIEJIOM HJIM IPOMEKYTOUHas (110 OKOHYAHUHU CEMECTpa) OLEHKA 3HAHUM
0o0y4aromuMcs 1Mo OTIENbHBIM pa3fiesiaM TUCHUILUIMHBI C aTTECTAllMOHHON OIIEHKOM «3auyTeHO»
WIH «HE 3a4TEHOY.

OCHOBHBIMM OpUEHTHpaMH HpPH MOArOTOBKE K MPOMEKYTOYHOM aTTECTallUh 10
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpeYeHb PEKOMEHAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda cecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
pabotel. OCHOBHOE B NOJTOTOBKE K CECCHM — 3TO NMOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BEM
paboThl pacrpenesnsTh paBHOMEPHO MO AHSIM, OTBEICHHBIM JJISi MOATOTOBKH, KOHTPOJIUPOBATH
KaXKbIH JICHb BBITIOJHEHUS PaOOTHI.

Cucrema OLIEHOK IIPU NPOBEIECHUH TEKYIIETO KOHTPOJS U MPOMEKYTOYHOM aTTeCTALlMU
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOIAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCHEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAIOIIMXCS 10 O0pa3oBaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B 'Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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