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AHHOTanus

HucuuninuHa «OCHOBBI TPOEKTHOM JIEATENBHOCTH» BXOJIUT B 00pa3oBaTENbHYIO
IpOrpaMMy BBICIIETO 00pa3oBaHUsl — NPOrpaMMy OakalaBpHara 10 HaIlPaBICHUIO MOArOTOBKH/
crenranbHOoCcTH 03.03.01 «IIpuknagabeie MaTemaTrka U pusuka» HanpaBiaeHHOCTH «lIpukiamHas
¢u3uka ¥ MHPOPMAMOHHBIE TEXHOJIOTMH B HAHOMHAYCTpHHMY». JIMCHUIUIMHA peaTn3yercs
kadeapoi «Ne3y.

JlucuununHa HaresieHa Ha (P OpMHUPOBAHKE Y BBITYCKHUKA CIETYIOUIMX KOMIIETCHIIUMI:

YK-1 «CnocoGeH oCymliecTBIsATh MOUCK, KPUTHUECKUN aHadu3 W CUHTE3 WHpopMaiuu,
NPUMEHSTh CUCTEMHBIN TIOJXO/1 JAJIsl PELICHUS TIOCTABJICHHBIX 3a1au»

VYK-2 «CnocobeH ompenensaTb Kpyr 3ajad B paMKaxX IMOCTaBJICHHOHW 1M W BBIOMpaTh
ONTUMAJIbHBIE CHOCOOBI MX PELICHHUS, UCXOMs U3 JCHCTBYIOMIMX MPABOBBIX HOPM, UMEIOIIUXCS
pECYpPCOB 1 OTPAHUYEHUIN»

VK-3 «CnocobeH ocymecTBIATh COLMAIbHOE B3aUMOJICHCTBUE U PEaTU30BbIBATH CBOIO
pOJIb B KOMaH/Ie»

VK-5 «CrocobeH BOCIpPHHHMATh MEXKKYJIbTYpHOE pa3HooOpa3ue oOmecrsa B
COLIMAJILHO-UCTOPUYECKOM, ITHUECKOM U (PHIOCO(PCKOM KOHTEKCTaX»

OIIK-3 «CnocobeH cocTaBnsaTh W OGOPMIATH HayuHble M (MJIM) TEXHUYECKUE
(TEXHOJIOTUYECKHE, MHHOBAIIMOHHBIE) OTYETHI (ITyOIUKAIH, IIPOEKTHI )

OIIK-4 «CrocobeH ocymecTBIsATh cOOp M 00pabOTKy HayYHO-TEXHMYECKOH M (WIIN)
TEXHOJOTHYECKON MHPOpMAIUH 7S pelieHus] PyHAaMEeHTaIbHBIX U MPUKIIAJAHBIX 3a/1aU»

[1K-2 «Crnocoben 3(h(eKTUBHO UCTOIB30BATh CTPATETUH KOMAHIHOTO COTPYAHHUYECTBA
JUTSL TOCTHYKEHUS 11eJIel IPOEKTHOM e TeIbHOCTH

[IK-4 «Crnocoben pa3pabaThiBaTh TEXHHYECKHE TpeOOBaHHS K MOJICPHHU3AIMU
TEXHOJOTHUECKUX JMHUM C LEebl0 pealn3allid KOHIIENIHWU TMPOU3BOACTBA M ONTHMHU3ALNU
TEXHOJIOTUYECKUX MPOIIECCOB C YUETOM TPEOOBAHHI CUCTEM MEHEKMEHTA

CopepxaHue AUCHUIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TPOEKTHOU
NeSITeTIbHOCTBIO B 00J1aCTH NMPUKIIaAHON (PU3NKH U HAHOTEXHOJIOTUH.

[IpenogaBanne AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUH
y4eOHOTO MpolLecca: JEKIUH, TPAKTUUIECKUe 3aHATHs, CAMOCTOSTEIbHAsE paboTa 00yJaromerocs.

[IporpaMMoil NHUCHUIIIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalMs B (hopMme 3aueTa.

OO6miast TpyIOEMKOCTh OCBOEHHUS TUCIUIIMHBI COCTaBISET 2 3a4€THBIX CIUHHUIIBI, 72
yaca.

SA3bIK 00y4YeHUS 110 AUCIUTUIMHE «PYCCKHUINY.



1. Tlepedyensp mIaHUPYEMBIX pPe3yJIHTaTOB O0OYUEHUS MO JUCIUILINHE

1.1. Tlenmu npenomgaBaHusi AUCIUTLIAHBI

CogepxaHuie TUCIUIUIMHBI OXBaThIBa€T KPYr BOMPOCOB, CBS3aHHBIX C MpodIeMamMu
(U3HUKHU TBEPIOTO TeJa.

[IpenogaBanue TUCIHUIUIMHBI TpeIycMaTpUBaeT cieayromme ¢GOpMbl  OpraHU3aIluu
y4eOHOro mpoIiecca: JIEeKIHUU, MPAKTHYEeCKHE 3aHsSITHs, CaMOCTOsATEIbHas paboTa CTyJeHTa,
KOHCYJTbTaIUH.

1.2. JlucuumimHa BXOAWT B COCTAB 00s13aTeIbHON YacTH 00pa3oBaTeIbHON MpOTrpaMMBbl
BhIcIero obpasoBanus (naiee — OI1 BO).

1.3. Ilepeudenb muaHNpyeMbIX pe3yIbTaTOB OOYUEHHUS 10 AUCIUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pesyibTaTamu ocBoenus OIT BO.

B pe3ynbrare u3yueHus AUCHUIUIMHBI OOyUarOUIUICS IOJKEH 00agaTh CIEAYIOUUMHI
KOMITETEHITUSMU WM UX YacTsiMu. KOMIETeHIINY U MHAUKATOPBI MX JOCTIKEHUS TIPUBEJICHBI B
Tabmwme 1.

Tabmuma 1 — [lepeuens KoMneTeHIINI U MHAUKATOPOB UX JTOCTHIKEHUS

Konu
Kareropus (rpymima) Kon n nanmMeHOBaHMe WHIUKATOpA
HauMEHOBaHUE
KOMITETEHITUHI JIOCTHIKEHUS] KOMITETEHITUH

KOMTICTEHITHH

OIIK-1 Cnocoben

MPUMEHSTh

P OIIK-1.3.1 3HaTh (yHIaMEHTAITBHBIE
(dbyHIaMeHTaTbHBIE

3aKOHBI IPUPOIBI K OCHOBHBIE (hH3UUECKUE
U MaTeMaTH4YeCKHe 3aKOHBI

OIIK-1.Y.1 ymeTb npuMeHSTH (pruznueckue
3aKOHBI ¥ MaTeMaTUYeCKHe METOBI IS
peleHus 3a1a4 TEOPETHIECKOTI0 U

3HAHMUSI, TTOJTyUYEeHHBIE
B o0yacTu pu3uKo-
MaTeMaTHYeCKHUX U
Oo6menpodeccnoHaIbHBIC | (HITH) eCTECTBEHHBIX

KOMIIETEHI[UNA HayK, H
MPUKIIATHOTO XapaKTepa
HUCHOJIB30BaTh UX B
. OIIK-1.B.1 Bragets HaBLIKAMU
npodeccrnoHaIbHON

TEOPETUUECKOTO U IKCIIEPUMEHTAITHHOTO
HccieI0BaHus 00BEKTOB
npodeccuoHaNbHOM 1eATeTbHOCTH

JIeSITEIbHOCTH, B TOM
qmclie B cepe
Me1aroruuecKoi
JICSATEILHOCTH

OIIK-5 Cnocoben
y4acTBOBATh B

[IPOBEICHUHU
(yHIaMEHTAIBHBIX H
MPUKJIATHBIX

P A . OIIK-5.3.1 3HaTh OCHOBHbIE HaIlpaBJICHUS
UCCIIeIOBAaHUH U

A3DAGOTOK npoBeeHus: QyHAaMeHTAIbHBIX U
pasp ’ IPUKJIAJHBIX HCCIIEAOBAaHNHN U Pa3paboTOK
CaMOCTOSITENIEHO

OIIK-5.Y.1 ymeTh ocBauBaTh HOBbBIC
TEOPETUICCKHE, B TOM YHUCIIC
MaTeMaTHYECKUE, METO bl HCCIICIOBAHUI

OCBaMBaTh HOBBIC
Oo6menpodeccnoHabHBIC | TEOPETUYCCKHUE, B

KOMIIETEHI[UNA TOM YHCJIE
OIIK-5.B.1 BnangeTr HaBbIKaMu pabOTHI Ha
MaTeMaTHYECKHeE, . N
COBpPEMEHHOM dKCTIEPUMEHTATLHOM Hay4HO-
METOJIBI

HCCIIEIOBATEITLCKOM, N3MEPUTEIBHO-
AHAJTMTHYECKON M TEXHOJIOTUYECKOM
ammaparype

HCCIIeJOBAaHUN 1
paborarb Ha
COBPEMEHHOU
SKCIEPUMEHTAIBHOMN
Hay4HO-
HCCIIEI0BATENBCKOM,
A3MEPUTENIHHO-




AHAITUTHYIECKOU U
TEXHOJIOTUUECKON
arnrmaparype

2. Mecro auctumimHbl B cTpykType Ol
Jlucuumiimbaa GazupyeTcs Ha 3HAHUSX, paHee TMPUOOPETEHHBIX OOYYAIOMIMMHUCS TPH WU3YYEeHUU
CIIETYIOIIUX JUCIUTIINH:
— ODusuka;

— DIIeKTPOTEXHHUKA;

3HaHUsI, TOJIyY€HHblE MpU W3YYEHHM MarepHuajia JaHHOM JMCHUIUIMHBI, HMEIOT Kak
CaMOCTOSITeJIbHOE 3HAUYE€HHE, TaK U UCIIOIB3YIOTCS MPU U3YUEHUU APYTUX JTUCHUTLINH:
— @wusuka J1ia3epos;

— ®dusuka TOHKHUX IIJICHOK

3. O0BeM u TPYyTO0EMKOCTh TUCITUILIAHBI
Jlanabie 06 oOmeM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB Y4eOHOM
paboTHI IO TUCITUIITIHE (M pacipe/ie]IeHne 3TOH TPYA0EMKOCTH TI0 ceMecTpaM) IpeICTaBICHEI B
Tabsure 2.

Tabmmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITHHBI

Tpy10€eMKOCTH 110

Bun yuebHO# paboTsI Bceero cemecTpam
No7
1 2 3

Oowan mpyooemKocmp OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux wacoe npakmu4eckoi n0020moseKu
AyoumopHuvie 3aHAmMuUA, BCETO vac. 34 34
B TOM YHUCJIE:

nekiuu (JI), (dac) 17 17

npaktadeckue/cemuaapckue 3aastus  (I13), 17 17

("ac)

nabopatopubie padoTsI (JIP), (uac)

KypcoBoit mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnana paéoma, Bcero (4ac) 74 74
Buo npomesxcymounoii ammecmayuu: 3ader,
map¢. 3adger, sk3amer (3aver, Judd. 3au, JK3. OK3.
DK3.%*%*)

*x

[Tpumeuanue: kanaugaTckuii HK3aMeH

4. ConepxaHue JUCHUIIINHBI
4.1. PacnpeneneHue TpyJO€MKOCTH AUCHUIUIMHBI 10 pa3/iesiaM U BUJAM 3aHSITHIA.
Paznenbl, TeMbl TUCHUILTUHBI U UX TPYJOEMKOCTh IPUBEJEHBI B Ta0uIe 3.

Tabmmia 3 — Pa3nesnsl, TeMbI TUCIUILIAHBI, HX TPYJI0EMKOCTh

Paznensi, TeMbI AUCTMTITAHBL Jlexuuu | I13 (C3) JIP KII CPC
(vac) (uac) (vac) (vac) (vac)

Cemectp 7




Paznen 1. KBanrosas dusrka 5 6 24
Paznen 2. Cratuctudeckas ¢usrka 5 5 25
Pasnen 3. ®usuka TBEPIOro Tea 6 6 25
Hroro B cemectpe: 17 17 57
Hroro: 17 17 0 0 74
[IpakThdeckasi MOATOTOBKA 3aKIOYaeTcss B  HEMOCPEJICTBEHHOM  BBITIOJHEHUHU

OOyJarOIMUMHUCST ~ OINpENeIeHHBIX  TPYIOBBIX  (YHKIWH,  CBSA3aHHBIX C  Oyjaymiei
npogeccuOHATBEHON AESTEIbHOCTHIO.

4.2. CopnepkaHue pa3/IesioB U TEM JICKITMOHHBIX 3aHSITHH.
Copepxanue pa3iesioB ¥ TeM JEKIIMOHHBIX 3aHITHI MPUBEICHO B TaOHIIE 4.

Tabnmna 4 — Copeprkanue pa3esioB U TeM JIEKIIMOHHOTO IHKJIA

Howmep paznena

Ha3panue u COZCPIKaHUC PA3/ICJIOB U TCM JICKITUOHHBIX 3aHITAN

Pazgen 1

KBanToBas Mmexanuka.
KopnyckynsipHO-BOTHOBOM Jyaqu3M MHKpOYacTHIl. ['umoresa
ne bpoitnsg. ®a3zoBas W TpynmoBas CKOPOCTH BOJH 1€
Bbpoitns. BomnoBoit maker. CraTucTUdeckoe HMCTOJIKOBAaHUE

BOJIH zie bpoiis. [IpyHIMI ~ HEolpeIeIeHHOCTH
[eiizenbepra. BosHoBass (yHKIHMS, ee OCHOBHBIE CBOMCTBA.
Omepatopsl  ¢u3WUecKnX  BENWUYMH.  BpemMeHHOE |
cTanmoHapHoe  ypaBHenue  Ilpemunrepa,  KBaHTOBBIE

coctostHusl. KBanTOBBIe ypaBHeHUs nBIKeHUs. CBobOomHas
yactura. Yactuma B OECKOHEUHOH MOTEHIMAIBHOU siMe.
KBanrtoBeni  ocmmsuisitop.  HyneBast  sHeprusi, HyJieBble
koneOanus. [IpoxokneHne yacTHIBl yepe3 MOTEHLUAIbHbII
6apbep. TyHnHenbHbIH > deKT.

ATOM BOJIOpOJIa B KBaHTOBOM MexaHuke. KBaHTOBbIE
yrcna. OpOUTanbHBI MEXaHUUYECKUI W MAarHUTHBI MOMEHTHI
9JeKTpoHa B arome. OpOurtaibHOE  THPOMArHUTHOE
otHomeHue. OmnbiT Iltepna u ['epnaxa. CnumH 31€KTpoHa.
[IpyHIMO TOXIECTBEHHOCTH MHUKpodacTull. DOEepMUOHBI H
0030HbL. ~ CHMMeTpHsi  BOJHOBOW  (DYHKIIMH  CHCTEMBI
oquHakoBbIX 4actull. [lpunnun  [laymu.  OObsicHeHue
nepuoauyYecKko  cucrembl  aneMeHToB  J[.JM.Menneneesa.
DHepreTMueckuid  cHoexkTp aroMoB M Moiekyl. Ilpupoxa
XUMHUYECKOH CBSI3HU.

VYpaBuenue Jlupaka. Cnun. Bakyym. HacTuiibl 1 aHTHYaCTHIIBI

Pasnen 2

Heomnpenenennoctn ['eisenOepra. BomHoBas ¢yHkIms, ee
OCHOBHBIE  cBoiicTBa. Ormeparopbl (QHU3WYECKUX BEJTHMYWH.
Bpemennoe wu cranumonapHoe ypaBHenue Illpemunrepa,
KBaHTOBbIE COCTOsIHMS. KBaHTOBBIE YpaBHEHUS JIBHIKECHUSI.
CBoOoHas YaCTHIIA. Yacruma B OEeCKOHEYHOHI
noTeHIManbHoOM sime. KBanTOBBIl ocummnsarop. Hynesas
SHEprusi, HyJeBble KoJieOanus. IIpoxokIeHne JacTHIIBI depe3
MOTEHIIUANBHEIN Oapbep. TyHHeTbHBIH dPPeKT.

AToM BOJIOpOJIa B KBaHTOBOM MexaHukKe. KBaHTOBBIE
yrcna. OpOuTanbHBI MEXaHUUECKUI W MArHUTHBI MOMEHTHI




9JeKTpoHa B arome. OpOuTasibHOE  THPOMArHUTHOE
otHomeHue. OmnbiT IltepHa u I'epmaxa. CouH 3JI€KTpoHA.
[IpyHIMI TOXIECTBEHHOCTH MUKpodacThil. DEpMUOHBI H
6030HBl.  CHUMMeTpUsi  BOJHOBOH  (PYHKIMH  CHCTEMBI
oquHAaKOBBIX vacTull. [lpuanun  [laymu.  OObsicHeHue
nepuoauuecko  cucrembl  3ieMmeHToB  J[.M.Menneneesa.
OHepreTudeckuil  crmexkTp aromMoB M Mouiekyd. I[lpupona
XUMHYECKOH CBSI3HU.

VYpasuenue Jlupaka. Cnus. Bakyym. YacTuiiel 1 aHTUYACTHIIBI

Paznen 3

HeomnpeneneHHocTH [ eizenOepra. BomHoBas ¢yHKIHS, ee
OCHOBHBIE  cBOMcTBa. OmnepaTopbl (U3UYECKUX BEITHYUH.
Bpemennoe wu cranuoHapHoe ypaBHeHue Illpeaumnrepa,
KBAaHTOBBbIE COCTOsIHHMs. KBaHTOBBIE YpaBHEHUS JIBHIKECHUSL.
CBobOoaHas YaCcTHIIA. Yacruma B OEeCKOHEYHOH
noTeHuaibHONH siMe. KBanTOBBI ociuisatop. Hynesas
9HEprus, HyJeBble Konebanus. IIpoxoxkieHne yacTuibl yepes
MOTEHIIUANBHEIN Oapbep. TyHHeTbHBIN dPPEKT.

ATOM BOJIOpO/ia B KBaHTOBOH MexaHuke. KBaHTOBBIE
yncia. OpOUTAIBHBIN MEXaHUYECKUH U MAarHUTHBIA MOMEHTHI
dJeKTpoHa B arome. OpOuTamibHOE  THPOMArHUTHOE
otHoweHue. OnwiT IlItepna u I'epnaxa. CnuH 3J€KTpoHA.
[IpyHIMIT TOXIAECTBEHHOCTH MHUKpodacTHll. DepMHOHBI U
0030HBL.  CuMMeTpHWsi  BOJIHOBOM  (DYHKIIMH  CHCTEMBI
onuHAKOBBIX dacTull. [lpuanun  [laymu.  OObsicHeHue
nepuoauueckol  cucrembl  aieMmeHToB  J[.M.MeHnneneena.
DHepreTHueckuif  crekTp aromMoB U Monekynl. Ilpupoxa
XAMUYECKOU CBSI3U.

VYpasuenue Jlupaka. Cnun. Bakyym. YacTuiel 1 aHTUYACTHIIBI

4.3. Ilpaktuueckue (CeMUHAPCKUE) 3aHSTUS
TeMbl MpaKTHYECKUX 3aHATHH U X TPYJOEMKOCTh IPUBEJICHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTuyeckue 3aHsATHsI U UX TPYJIOEMKOCTb

W3 Hnx
DopMbl [IpaKT4e Ne
Tpynoemkocts| CKOH
. aszena
Tembl npakTHyecKux 3ausTuii | MPAKTHICCKAX , (4ac) HOATOTOB IIiI/I cfu/ln
3aHSITUHU
KH, (Jac) JIHEL
Cemectp 7
CooTHoIIEHNE Pemenne 3anau 3 3 1
HEONPENICIIEHHOCTEN
['eitzenOepra, BOTHBI 1€
VYpaBuenue [Ipenunrepa Pemenue 3agau 3 3 1
[ToTennmansHbie Oapbepsbl
KBanrtosas cratuctuka Pemenue 3amau 3 3 2




4 [InaBnenue u Pemenue 3anau 2 2 2
KpUCTAILTU3AIUS
5 TemnoemkocTh TBepAbIX Ten | Pemenue 3anau 3 3 3
6 Jledopmaruu 1 mpodHOCTh | PerreHune 3amau 3 3 3
TBEPABIX TEJ
Bcero: 17 17
4.4. JlabopatopHble 3aHATUS
Tembl 1ab0opaTOPHBIX 3aHATUN U UX TPYI0EMKOCTH IPUBEEHBI B TaOIHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHSATHS U UX TPYJO0EMKOCTb
N3 Hux No
No TpyaoeMKkocTh, | IpaKTUUECKOU | pa3jaena
HaunmenoBanme 1abopaTopHbIX paboT Py - | TP p
n/u (dac) MOATOTOBKH, | TUCITHII
(dac) JINHBI

Y4eOHBIM MIIaHOM HEe TIPETyCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOBaHHE/ BHIIOJHEHUE KYPCOBOU PabOTHI

VY4eOHBIM IJIAHOM HE IIPEYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIxcs
Buypl camocTosiTenbHOM paboThI U €e TPYJOEMKOCTh ITPUBEICHBI B Tabmwme 7.

Tabmmma 7 — Buasl caMoCTOSITENNbHOM pabOTHI B €€ TPYI0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosTenbHO#M paboThI
Yac gac
1 2 3

N3yyenne TeopeTuyeckoro Marepuana

24 24
nucturaabl (TO)
[ToaroroBka k TeKyiiemMy KOHTPOIIO 75 75
ycneBaemoctu (TKY)
[ToaroroBka K mpoMeKyTOYHOM 75 75
arrecramuu (I1A)

Bcero: 74 74

5. IlepedyeHn yueOHO-METOIUUECKOTO 00ECTICUeHUSI
JUISL CAMOCTOSITENTbHON paboThl 00yUaroImuXcs Mo JUCHUIUIHHE (MOJTYJIIO)
YueOHO-MeTOAMYECKHE MaTepualIbl I CaMOCTOSATEIbHONH paboThl O0YydYaromuXxcs yKa3aHbl B

o.o. 7-11.

6. HepequL NCYaTHBIX U 3JICKTPOHHBIX y‘-Ie6HBIX W3IaHUM

[lepeuenb nevaTHbIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUH IpUBesieH B Tabmule 8.

Tabnuna 8— [lepeueHb nevyaTHBIX U AIEKTPOHHBIX YUEOHBIX U31aHUI




Mudp bubmuorpaduueckas cepiika / URL anpec KonuuecTBo 3K3eMIUISIpOB B
oubmuoTeke
(KpoMe BIIEKTPOHHBIX
9K3EMILISIPOB)

[53(075)] CagenweB U.B. Kypc obmieit ¢pusuku: YueOnoe nocodue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.1. Mexanuka. MosekysapHas pu3uka

[53(075)] CasenweB U.B. Kypc obmeit pusuku: YueOnoe mocodue | ®O(4), 'C(94), 'CU3(1)
B 3 T.2014. T.2. DnekTpuyuecTBO M MaraeTu3M. BoTHBI.
OnTuka.

[53(075)] CagenbeB U.B. Kypc o0meit ¢pusnkn: YaeOHnoe mocodne | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBast ontiuka. AToMHas (pU3HKa.
®u3uka TBepAO0ro Tena. Gu3uka aTOMHOTO s7ipa U
AIIEMEHTAPHBIX YaCTHUI]

[53(075) C12 | CagenneB M.B. Kypc ¢pusnku: YuebHoe mocodue B 3.T. DO(2), I'C(98)
T.2. DnexktpuuectBo. Konebanus u BosHBI. BostHOBas
ontuka. 2008

[531 B&3] Hponos N.E. Mexanuka: OcHOBHBIE 3aKOHBI. M.: ®u3- I'C(133), I'CU3(1), TII°(6)
matimT, 2015

[53(075) Tpodumonra T.N. Kypc ¢puzuxu. 2007, DO(3), I'C(27

T76]

53(075) T76] | Tpodumona T.M. Kypc puzuku. 2003 I'C(35), KJI(5) T'C(134),

I1I°(8)

[531 B&3] HNponos N.E. Mexanuka: OcHoBHBIE 3aK0HBL. M.: ®u3- I'CY3(1), CO(1), ®O(4)
Matimt, 2015 DO(2), I'C(66),

[ 537(075) HNponos N.E. Dnexkrpomaraetnsm. OCHOBHBIE 3aKOHBI. CO(1), III'(18)

N83] 2015

534.2(075) Hponos U.E. Bornossie nporeccel. OcHoBHBIE 3ak0oHBL. | DO(63), ['C(14), I1I'(8)

N83] 2015

530.145(075)
1183

Nponor N.E. KBanToBas ¢pusnka. OCHOBHBIC 3aKOHBI.
2015

T'C(66), ITL(16)

[531 B&3]

Hponos N.E. ®uzuka makpocuctem. OCHOBHBIEC 3aKOHBI.

2015

®0(3), [C(138), [T (30),

7. IlepeueHb 37IEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB
nHOPMAIIMOHHO-TEJICKOMMYHHUKAaMOHHOH cetH «HTepHET»




[Tepeuens SJIEKTPOHHBIX o0pa3oBaTebHBIX pecypcoB “H(OPMAITMOHHO-
TEJIeKOMMYHUKAIMOHHONW ceTu «HTepHeT», HEOOXOAWMBIX JJii OCBOCHHS TUCIUTUIAHBI
MpuBeJieH B TabiuIe 9.

Tabmuma 9 — IlepedeHb SJIEKTPOHHBIX 0Opa30BaTENbHBIX pPECYpPcoB HHGPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOH ceTH «VHTepHeT»
URL anpec HaumenoBanue
(http://lib.aanet.ru/) bubmuoreka ['YAII
http://Ims.guap.ru Ousnka 1
http://Ims.guap.ru Ousnka 2
http://Ims.guap.ru Odusnka 3

8. Ilepeuenb MH(POPMAITMOHHBIX TEXHOJIOTUI
8.1. Ilepedyenp mporpaMMHOrO OOECIEUEHHUs, HCIOJIB3YEMOr0 MPU OCYIIECTBICHUHN
00pa3oBaTeIbHOrO Mpolecca N0 AUCIUILINHE.
[Tepeyens ucmobp3yeMoro mporpaMMHOTO oOecriedeHus mpeacTasieH B Tadmuiie 10.

Tabnuna 10— [lepeyens nporpaMmMHOro o0ecrneyeHus

No i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp UH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM,UCIOJIb3YEMBIX npu
OCYIIECTBJICHUN 00Pa30BaTeILHOrO MpoIiecca Mo JUCITUILTAHE

[lepeuenr uCHONIB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B
Tabymie 11.

Tabnuna 11— Ilepedyens MHPOPMALMOHHO-CIPABOYHBIX CUCTEM

No /i1 HaunmenoBanue

He npexgycmotrpeno

9. MarepuanbHO-TexHUYecKast Oa3a
CoctaB MaTepHaTbHO-TEXHUYECKOH Oa3bl, HEOOXOAMMOW JUIsI  OCYIIECTBIICHHUS
o0pa3oBaTelbHOrO Ipoliecca 10 AUCIUILINHE, IpecTaBieH B Tadaunel?2.

Tabmmma 12 — CoctaB MaTepruagbHO-TEXHUUECKON Oa3bl

Ne HaumeHnoBanue cocTaBHOU YacTu MaTepuaIbHO-TEXHUUECKOM Howmep aynutopun
/11 6a3bl (pu HEOOXOTUMOCTH )
1 VueoOnas ayanuTopus oJisd 3aHATHUI JIEKUMOHHOT'O THIIA, 3aHATUI

CEMHHApCKOTO THIIA, TPYMMNOBLIX H HHANBULYJTbHBIX KOHCYJIbTALIMH,
TEKYLIEro KOHTPOJIS 1 MIPOMEXKYTOUHOIi aTTeCTalUH.

OcHamienue: CrielManu3upoBaHHas MeOelb; TeXHUIeCKUe CPEICTBA yi. l'acremno, x. 15,
00yueHHs, CIyKallye Ui MpeACTaBIeHNs yueOHoi nHhopMaLy 60mbIIon ayauropust Ne32-02
ayIUTOpUH; HabOP 1EMOHCTPALIMOHHOTO 060Dy I0BaHHUS

VueOHas ayauTopus 4J1s NPAaKTUYECKUX 3aHATHI, 3aHATHI CEeMUHAPCKOTO

2 THMA, TPYNMOBBIX U MHAWBUIYaJbHBIX KOHCYJIbTALMA, TEKYIIEro KOHTPOJIS
Y MPOMEKYTOUHOI aTTecTauuu

OcHaienne: Crienquanu3upoBaHHas Me0Oelb; TEXHUYECKHUE CPeCcTBA
o0y4eHus, ciy Kaliye Ui npeacTaBieHus yaeoHoit nadopmaunm 60mb1oi
ayautopuu; 1abopaTtopHoe 000pynoBaHue (JJaGOPaTOPHBINA KOMIUIEKC
JIKK-2M Ne36 u Ne37 (HTL] « Bnagmcy, . MockBa); 1abopaTopHbIe CTEHIBI
H-AYT-I10, YUC-AB-IP, YUC-AB-YCII-I10 (OOO IlpotobpazoBaHie,
r. Kasans); ycranopku ®I1K-03, OIIK-05, ®I1K-10 (HIIIT « Yuebnas
TEXHUKa», T. MOCKBa))

yia. l'actemnno, a. 15,
ayauropust Ne32-05

10. OteHouHbIe CpeCTBA JIJIS POBEACHUS IPOMEKYTOUHOM aTTecTaliuu
10.1. CocTtaB OIIEHOYHBIX CPEJCTBIJISI TPOBEICHHS TPOMEKYTOUHOH aTTecTalluu
oOyyaromuxcs o JTUCUUIIIMHE TPUBEIeH B Tabnuie 13.
Tabmmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJISl TPOBEICHUSI IIPOMEKYTOUHOUN aTTeCTAINI

BI/II[ HpOMG)KyTO‘-IHOﬁ aTTeCTalun HepequL OICHOYHLIX CPCACTB

DK3aMeH Crmcok BOIIPOCOB K 9K3aMEHY




10.2. B kauecTBe KpuUTEpHEB OICHKA YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI OOYJarolMMHUCS TPUMEHSIETCS] S-0ajUlbHas IKala OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas npuBesieHa B Tabnuie 14. B Teyenune ceMecTpa MOKET UCIOJIb30BATHCS
100-6ampHas  MmKaJia  MOJYJbHO-PEUTHHTOBOW  CHCTeMBl  YHHBEPCHUTETa,  IpaBUIIa
WCIOJIb30BaHUS KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKQJIbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabmura 14 —Kpurtepun onieHKH ypoBHS C(HOPMUPOBAHHOCTH KOMITCTECHITH I

OrleHKa KOMIIETEHINHT

XapaxkreprcTrka cOpMUPOBAHHBIX KOMITETEHIINIA
5-0ayUIbHAS IKaIa p P (op

— oOyyaromuiicss TIyOOKO W BCECTOPOHHE YCBOWJI TMPOTPaMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, TIOCIIEIOBATEIFHO ¥ IPAMOTHO €0 M3JIaraeT;

— onupasich Ha 3HAHUS OCHOBHOW W JOTOJHUTEIBHOW IHTEPaTypHI,
TECHO TPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHUS C MPAKTUYECKOM
NeSATeIEHOCTHIO HAIIPaBIICHNS;

— yMeno 0OOCHOBBIBACT U APTyMEHTHPYET BBIZBUTaeMbIC UM HJIEH;

— JenacT BLIBOJEI U 0000IIECHMS,

— cBOOOJTHO BJIAJICET CUCTEMOH CIIEIMATM3UPOBAHHBIX MOHSTHIA.

«OTJIMYHO»
«3a4uTCHO»

— oOyJaromuics TBEpI0 YCBOUI MPOTpaMMHBIN MaTepuall, TpPaMOTHO U
10 CYIIECTBY HW3JIaraeT ero, Onupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI,

— HE JIONYCKaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYECKOU JCSATEIBHOCTHIO
HaIpaBJICHUS;

— apryMeHTHpPYeT Hay4YHbIC TIOJIOKECHUST,

— JIeJIaeT BLIBOJBI U OOOOIIEHHNS;

— BJIQJICET CUCTEMOH CeNMATU3UPOBAHHBIX MOHITHIA.

«XOpOIIIO
«3a4TECHOY

— oOy4aromuicss YCBOWI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYINECTBY M3JaraeT €ro, ONMMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPaTyPHI;

— JIOIyCKaeT HeCYIIeCTBEHHBIE OMMMOKN M HETOYHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MNPUMEHECHUU 3HAHUMI
HaIpaBJICHUS;

— crabo apryMeHTUPYET HaydHbIE TIOJI0KESHUS;

— 3aTpyAHsIeTCs B (OPMYJIHPOBAHUN BHIBOJIOB B 0000IIECHUI;

— YaCTUYHO BJIa/ICE€T CUCTEMOH CeMaTu3UPOBAHHBIX MOHITHIA.

«YJIOBJIETBOPUTEIIEHO»
«3aYTEHO)

— oOydaromuiicss He YCBOWJ 3HAUUTENBHONH YacTH MPOrpPaMMHOTO
MaTepHana;

— JIOIYCKaeT  CYMECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH MpoOJieM B KOHKPETHOM HalpaBlIeHUY;

— UCHBITHIBACT TPYJHOCTH B IPAKTHUECKOM MPUMEHEHUH 3HAHUIA;

— HEe MO’KET apryMEeHTHPOBATh HAYYHbIE ITOJIOKEHUS;

— He GOpMYJIUPYET BBIBOJOB M 0000IIECHUH.

«HCYIOBJICTBOPUTCIILHO»
«HE 3a4YTCHO)»

10.3. TunoBkle KOHTPOJIBHBIE 33/IAHUS UJIM UHBIE MATEPHAJIBI.
Bormpocs! (3amaun) 171s sK3aMeHa IpeIcTaBiIeHbl B Tadmmie 15.

Tabnuna
Ne /i [lepedyens BommpocoB (3amay) sl SK3aMeHa

1 .®oto3¢ddexT u ero 3akoHbI OIIK-1.3.1

2 .TopM03HO€E PEHTI€HOBCKOE U3IIyUEeHUE OIIK-1.V.1

3 ®oToHbI ¥ UX cBoOWcTBAa. KBaHTOBO — BOJIHOBOH yanu3m OIIK-1.B.1

4 I'unioTesa e bpoiiis u moATBEp)KJArOIIME €€ ONBITHL. BoHbI 1e OIIK-1.3.1
bpoiins

5 VYpasuenue Illpeauarepa — o0CHOBHOE ypaBHEHHE KBAHTOBOM OIIK-1.3.1
MeXaHUKHU




6 du3nveckuii CMBICT M CBONCTBA BOJTHOBOU (DYHKITHH OIIK-5.V¥.1
7 3ajaua 0 MEKpOYaCTHIlE B OECKOHEYHO TITyOOKOH MOTEHIIUATTEHOMN OIIK-5.B.1
8 glfl\;)ea.BHeHHe [lIpenuarepa u ero pemenue misg ceodoaron gyactumsr | OIMK-1.3.1
9 [IpoxosxaeHne yacTULbI Yepe3 MOTEHIUAIBHBIN Oapbep OIIK-1.3.1
10 KBaHTOBBII rapMOHUUYECKUI OCHUILIATOP OIIK-1.3.1
11 KBanToBbIii poTaTop OIIK-1.3.1
12 VYpasuenne llpenunrepa 1uist 3J€KTpoHA B aTOME BOJOPO/A. OIIK-5.V.1
KBaHTOBEIE yKcCIa.
13 CrmH 37eKTpoHa OIIK-5.B.1
14 [Tpunatun [aymu. CTpoeHne 3JeKTPOHHBIX 000JI0YEK. OIIK-5.V¥.1
Ilepunoamueckast cucreMa
15 Buipl cBs3elt B MoJieKyax v MOTEHIMATbHAS SHEPTHSI MOJIEKYT OIIK-5.3.1
16 KsanToras cratuctuka ®epmu — Jlupaka OIIK-1.3.1
17 KBanToBas cratuctuka boze — DiiHinTeitHa OIIK-1.3.1
18 CBsi3b B KpUCTAJLJIE. DHEPreTUYECKUE 30HbI B KpUCTAIIIAX. OIIK-
VYpasuenue [llpeaunrepa u ero pemeHue 1.V.1
19 3aroHeHue 30H 3J1eKTpoHaMu. [ [poBOTHUKY, TOITyIPOBOIHUKY U OIIK-1.B.1
JIIDJICKTPUKH.
20 Knaccudukanms TBepAbIx Tel OIIK-5.3.1
21 Kpucrammueckast pererka. JiueMeHTapHas ssueika OIIK-1.3.1
22 Ycnosus bpass. Tpancisiunonssle penietku bpasa OIIK-5.V.1
23 Kpucramnorpapudeckre nHIEKCHI OIIK-1.V.1
24 DKCIIEpUMEHTAIbHOE HCCIIEA0BAHUE CTPYKTYPhI TBEPABIX TEI OIIK-5.B.1
25 Tunel 1eeKTOB B TBEPBIX TEIAX OIIK-1.3.1
26 . TeroBele Toueunsle Aedextsl o @penkemo u HlorTkn OIIK-1.3.1
27 PaBHOBecHast KOHIIEHTpALHs TOUEUHBIX JIE(PEKTOB OIIK-5.V.1
28 Jluciokaru u Ux cBOMCTBA OIIK-5.3.1
29 MexaHnnyeckre HapsKEHUS B TBEPABIX Teax OIIK-1.B.1
30 Buter nedopmarnwii, uX BHJIBI U OTIHCAHUE OIIK-1.3.1
31 Yupyrocts. 3akon ['yka /711 H30TPOIMHBIX TBEPABIX TEJ OIIK-1.V.1
32 [InacTyeckue cBOCTBA TBEPABIX TeJl. TeKydecTh. OIIK-1.B.1




33 XpymnKue pa3pyieHus OIIK-1.3.1
34 DNeKTpOHHAS] TEOPHUS BAJICHTHOCTH OIIK-1.3.1
35 Monexynspasie kpuctamuibl. Cunsl Ban-nep-Baansca OIIK-5.3.1
36 WNonnas cBs3b. MoHHBIE KpHCTALTHI OIIK-1.V.1
37 KoBasneHnrtHas cBs3b. KoBasleHTHBIE KpUCTAILIbI OIIK-1.B.1
38 Meramueckne KpucTauibl OIIK-1.3.1
39 Bonopoanast cBsi3b B KprcTallIax OIIK-1.3.1
40 Kiaccnueckas teopus temtoemkocTu Jlrononra u [t OIIK-1.3.1
41 KBanToBas Teopus TEMI0EMKOCTH DWHINITEHHA OIIK-5.3.1
42 KBanToBas Teopus temmoeMkoctu Jlebast. OIIK-1.3.1
43 DNeKTPOHHAS TETIOEMKOCTh B €€ 3aBUCUMOCTh OT TEMIIEPATyPhI OIIK-5.B.1
44 DOHOHBI M UX CBOHCTBA OIIK-1.3.1
45 TemnnoBoe paciupeHue TBEpIbIX TET OIIK-1.V.1
46 Permretounas TemmompoBOAHOCTD TBEPBIX TEI OIIK-1.3.1
47 DNeKTpOHHAS TEILTOTPOBOJHOCTH METALIOB OIIK-5.3.1
48 Juddy3us — mporiece nmepeHoca BerecTsa OIIK-1.B.1
49 XapakTepUCTHKU JBUKEHUS JJIEKTPOHOB B IIPOBOIHHUKE OIIK-1.3.1
50 Jlmmaa cBoGoaHOTO MTpobera 3JIeKTPOHOB B MTPOBOTHUKE OIIK-5.V¥.1
51 V nenpHas 3IEKTPOIPOBOAHOCTh. 3aBUCUMOCTD MPOBOIUMOCTH OT OIIK-1.3.1

TEeMIEepPaTypbl
52 DNEeKTPONPOBOJAHOCTh METAJIOB U CILIABOB OIIK-1.B.1
53 [HomynpoBoguuku. CoOcTBeHHast MpoBOAUMOCTb. [IpumecHas OIIK-1.3.1

IPOBOJANMOCTD
54 D¢ dexT cunpHOTrO MO OIIK-5.3.1
55 Dddext 'anna OIIK-1.3.1
56 ®doTonpoBoAMMOCTh (BHYTpeHHUH (POT03)(PEKT). DKCUTOHBL OIlK-1.3.1
57 JIroMUHECTICHITNS KPUCTALIIOB OIIK-1.3.1
58 HamaramyeHHOCTB TBEpABIX T€JI. MarHuTHasi BOCIPUMMYUBOCTD OIIK-

U TIPOHMITaeMOCTh. Jlua-, mapa- u peppoMarHeTu3M 1.V.1
59 MarnuTtHble CBOICTBA aTOMOB OIIK-5.B.1




60 [Ipupona qua- u mapamarseTu3mMa OIIK-5.3.1
61 [Tpupoma peppomaraeTrzma. AHTUPEPPOMATHETHKH. DEpPUTHI OIlK-1.3.1
62 KontakT 1Byx metayuoB. PaGoTta Brixo/a OIIK-5.V.1
63 KonTtakT metamna ¢ mpoBogHUKOM. KOHTAaKT MOIYTIPOBOTHUKOB C OIIK-1.B.1
pPa3HBIMU TUIIAMU IPOBOJIMMOCTHU
64 KonTakt mMeTaia ¢ mpoBoJHUKOM. KOHTaKT MoiIynpoBoIHUKOB OIIK-
C Pa3HBIMU TUIIAMU IIPOBOJUMOCTH 1.V.1
65 KonTakt MeTaiua ¢ mpoBoJHUKOM. KOHTaKT MoIynpoBOIHUKOB OIIK-
C Pa3HBIMU TUIIAMU TIPOBOJUMOCTH 5.V.1
66 Tepmonnextpuueckue sBiaeHus (3pdext 3eedeka u [lenetne) OIIK-1.3.1
67 CaepxnpoBogumocTs. CyTh siBieHus. Kpurepuii HysieBoro OIIK-1.3.1
COTIPOTUBIICHUS
68 Temmneparypa mepexoJioB B CBEpXIIPOBOISAIINEE COCTOSTHUS OIIK-5.B.1
69 Wneanpablii quamaraeTn3m npu ceepxnpoBoaumoctu. Kputuueckoe | OTIK-5.3.1
MarHUTHOE 1oJe
70 B3auMocBsI3b CBEPXITPOBOIMMOCTH CO CTPYKTYPOU KpUCTaUIa U OIIK-1.3.1
TETIOEMKOCTBIO
71 KBaHTOBaHMEe MarHUTHOTO MOTOKA. DddekT J[xo3edcona OIlK-1.3.1
72 Teopus ceepxnpoBogumocts . I ®. JlonnoHos OIIK-1.3.1
73 Teopus cBepxnpoBogumocTu ['mu36ypra u Jlannay OIIK-1.3.1
74 Teopus ceepxmpoBogumoctd bapauna — Kymepa — [pugdepa OIlK-1.3.1
15 — Bonpocs! (3agaun) 1uist 3K3aMeHa
Bompocsr (3amaun) s 3auera / qud¢. 3adera npeacraBieHbl B Tadmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3agera / audd. 3adyera
Kon
Ne /m [lepeuens BompocoB (3aga4) amns 3adera / qudd. 3adera HHIKaTOpA

Y4eOHbIM IJIAHOM HE IPEYyCMOTPEHO

[lepeyerp TeM JUIT KypCOBOTO TPOEKTHPOBAHUS/BBIOIHEHHUS KypCcOBOM paboThI
IpeJCTaBIeHb! B Tabue 17.
Tabmuma 17 — Ilepeders TeM JUIsE KypcOBOT'O IPOSKTHPOBAHMUS/BBIITOJIHEHUSI KYPCOBOM pabOTHI

No 1/ [IpumepHbIii TepedeHb TeM 7Sl KypCOBOTO MPOESKTUPOBAHUS/BBITIOTHEHMS
B KypPCOBOM pabOTHI
4eOHBIM IUIAHOM HE IPEIYCMOTPEH
Yuebd aHOM HE IIPETYCMOTPEHO
Bompocel st mpoBeneHUS TPOMEKYTOUHOW aTTeCTAllMM B BHJIE TECTHPOBAHHS

IpesicTaBIeHb! B Tadauie 18.

Tab6muma 18 —

IIprMepHBIii IepedeHb BOIPOCOB JUIsl TECTOB

[Ne |

[IprmepHbIii nepedyeHb BOIPOCOB ISl TECTOB

Kon




o/

UHUKATOP
a

Tecr 1

1. AGCOIIOTHO TBEPAOE TEJIO MOXKET COBEPILIATH CIEAYIOINE ABH)KEHHUS. . .
a) TOJIbKO BpalaresbHOe, 0) TOJIBKO MOCTYIATEIBHOE,

B) U3MEHATH (JOPMY IO/ ICHCTBUEM BHEIIHEN CHUIIHI,

I') TOJIBKO MTOCTYNATENIbHOE U BpalllaTeIbHOE.

OIIK-1.3.1

Yucio creneHeit cBOOOIbI MAaTEepUATIbHON TOUKH ...
a) BCer/ia paBHO TpeMm, 0) Bcerjia paBHO JBYM, B) BCET/Ia paBHO €IMHHMIIE,
T') 3aBUCHT OT OTpaHUYCHU B JBMKCHUHU TeJa, HO HE MPEBOCXONT TPEeX

OIIK-1.3.1

BriGepure nmpaBuiibHYIO GOpPMYITY TSI MOMEHTA HMITYJIECa MaTePUATBHOM
TOYKHU.

OIIK-1.3.1

Kakast MexaHndeckast BeJIMUMHA HE OCTAETCS TOCTOSTHHOM IPH JIBUKEHUN
m1aneTsl Bokpyr ConHIa 1o mumuney?  A) UMIYJIbC IUIaHEeThl, 0)
MOMEHT MMITyJIbCa, B) MEXaHHWYeCKasi SHEpIHsl, I') Macca IJIAHETHL.

OIIK-1.3.1

VYBenuyeHne MOJTHON MeXaHNIeCKO SHEPTUH CUCTEMBI COTIPOBOKIACTCS
a) MpeBpalleHueM BHYTPEHHEH YSHEPTUU B MEXaHUYIECKYIO,

0) mpeBparreHueM MeXaHUIeCKOi YHEPTUH BO BHYTPEHHIOIO,

B) TIpEeBpAICHUEM ITOTCHIIUAIEHOW YHEPTUN B KHHETHIECKYTO,

T') peBpalieHNeM KHHETHUECKOM SHePTUH B TOTEHIIUATIBHYIO.

OIIK-1.3.1

. IluBapmaHTOM B T€OpHH OTHOCUTEIHHOCTH SIBIISIETCS ...
a) peNSTUBHUCTCKAS Macca,  O) PEISITUBUCTCKUI UMITYJIbC,
B) KHHETHUYECKas DHEPIUs, T) MOJTHASI SHEPTHUs, [) SHEPTHUs MOKOsL.

OIIK-1.3.1

7. MartepuanbHas TOUYKa HAYMHACT JBUTATHCS TI0 OKPYKHOCTH
pamuycoM R =0,9M ¢ TaHT€HIIMAIBHBIM YCKOPEHUEM

2 .
a, =6 M/ ¢” . Haiftu nmosiiHoe yckopeHue TOYKA B MOMEHT BPEMEHU

t=0,25¢

a) Z,SM/CZ, 0) 6,5M/02, B) 8,5M/02, r) 9,5M/02, 1)

OIIK-1.B.1

15 m/c?

Kocmuueckuii kopadiab asuxercs co ckopoctbto V = 0,8-C.
KocMoOHaBT epKUT cTepKeHb ¢ COOCTBEHHOM JUIMHOHN 1 M B
HaIPaBJICHUH, TIEPIICHIUKYIAPHOM CKOpocTr Kopabis. Kakoii
OyJeT IJIMHa CTeP KHS I HEIOABYKHOTO HaO o 1aTens?

a)0,6 m, 06)0.8m, B)IM, T1)125M, 1)5/3Mm.

OIIK-1.B.1

Tecrt 2

. Uto xapakTepusyeT HOpMaJIbHOE YCKOpPEHHe?  a) U3MEHEHHE CKOPOCTHU IO
BeIUUYnHE, 0) N3MEHEHNE CKOPOCTHU 10 HAIlPaBJICHUIO, B) N3MEHEHHE CKOPOCTH
10 BeJINYMHE U

HaIpPaBJICHUIO

OIIK-1.3.1

. B kakom cnyuae ummynibe Tena Oy1eT 0cTaBaThCs MOCTOSHHBIM?

a) Bcerna, 6) B ciywae, xorma Ha Teyo He JEHUCTBYIOT CHJIBI WU JIEHCTBHE
3THX CHJI CKOMIIEHCHPOBAHO, B) B ciyuae, korja Teno JBUXKETCS MO MpsIMO
JUHAH, T') B ciaydae, Koria Teio JBMKETCS 110 OKPYKHOCTH

OIIK-1.3.1

MaTepI/IaJ'IBHaSI TOYKa, INOJABCIICHHAA HaA HEBECOMOM HepaCTH)KHMOﬁ HUTH,
COBCpPHIACT ABHUIKCHUC B BepTHKaJIBHOﬁ IUIOCKOCTH. B KakoM ITOJIOKESHHUH
MOMCHT UMITYJIbCa MaKcuMajicH?

1. MOMCHT HMIIyJIbCa BO BpEMA JBUKCHHUS HMCCT IIOCTOAHHOC
HCHYJICBOC 3HAYCHUC

OIIK-1.3.1




2 MOMEHT UMITYJIbCca PaBeH HYIIIO, T.K. ABM)KEHUE TeJla III0CKOoe

3 MOMEHT UMITYJIbCa PaBeH HYJIO, T.K. ABUYKEHUE Teja MOCTyNnaTeIbHOe
4. MOMEHT UMITYJIbca MaKCUMaJIeH B CaMOM BEPXHEM MOJIOKEHUU

5 MOMEHT UMITYJIbCa MAaKCUMAJIEH B CAMOM HUKHEM IOJI0KEHUN

4 | Pagmyc ToHKOTO 00pydYa yBeIMYMIU B 2 pasa, a Maccy ymeHbmuiau B 2 paza. | OIIK-1.B.1
Kak u3meHnTCS MOMEHT MHEpIMU 00pyda OTHOCHUTEIBHO OCH, IPOXOISIINA
4yepe3 ero 1meHTp?

a) He M3MEHHUTCs; 0) yBenuuuTcst B 4 paza; B) yBEIMUMTCS B 2 paza; T)
YMEHBIIIUTCS B 2 pasa.

5 | Y3 npuBeIeHHBIX HUKE COOTHOIIEHUN KJIACCUUECKOUW MexXxaHuku ykazath Ty, | OIIK-1.3.1
KOTOpasi CIIpaBe/IJINBa B TEOPUH OTHOCUTENBHOCTH, €CIIH MO BEIUYNHONR m
MMETh B BUJY PEJSITUBUCTCKYIO Maccy?

- - - - > - - >
\.dP=mdV 2.dP=madt 3.dE,=(PdV) 4.dE.=mVdV|) 5.dE, =

6 | Yron moBopoTa KoJjieca M3MEHSETCS CO BpeMEeHeM 10 3aKoHy ¢(t) = bt , T1e

b=0,1pad/c’. Uemy paBHa yrioBas ckopocTh (@ ) Koneca gepe3 10 c.
a) 2,5 pag/c , 6) 0,5 pan/c, B) 1,0 pan/c

7 | llotenumanpHas sHeprus yactunsl  U=aly ,rme a = 10 JIx. IIpoeknus | OIIK-1.B.1
cunel Fy B Touke (1,1)m paBra: a) 2 H, 6) OH, B) 10 H.

8 | . B xakom ciydae MOMEHT UMITyJIbca Tena Oyaer octaBarbest moctossHabiM? | OIIK-1.3.1
a) Bcerna, 6) B ciydae, korzia Ha Tello He JIEHCTBYIOT CHUJIBI WJIU JIEHCTBHE
ATUX CUJI CKOMIIEHCUPOBAHO, B) B ciydae, xorna Teno ABUKETCS 1O MPSIMOMA
JTMHAM, T) B cilygae, Korja Teao IBUKETCS 10 OKPYKHOCTH.

[lepedeHb TeM KOHTPOJBHBIX pabOT MO JMCIUIUIMHE OOYYAIOMIMXCS 3a0YHOW (OPMBI
oOydeHus1, IpeJICTaBIeHkI B Tabuie 19.

Ta6mmma 19 — [lepedens KOHTPOJIBHBIX paboOT

Ne /i [lepeyerb KOHTPOJBHBIX PadbOT

He npegycMotpeno

10.4. Metonuueckrie  Marepuaibl,  ONPENCISIIOIIUME  MOPOUEAYpPbl  OICHUBAHMS
WHAWKATOPOB, XapaKTEepPH3YIOMIUX JTambl (OPMHUPOBAHUS KOMIIETEHIIMH, COJEpXKaTcs B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIL pernameHTHpPYIOIIUX TOPSIOK U HPOUEAYPY
MIPOBEICHUST TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHOU aTTEeCTAIlMH O0yYarOIIAXCsI
I'VAIL

11. Metonuueckue ykazaHus JUisl OOy4arOIIHXCsI IO OCBOCHHIO JUCITUTIIAHBI

11.1. Meronuyeckue ykazaHusi il OOydYalOIIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuasa

OCHOBHOE Ha3HAY€HUE JIEKIIMOHHOIO MaTepuaja — JOTMYECKU CTPOUHOE, CUCTEMHOE,
NIyOOKOEe W SICHOE M3JI0KeHHe ydeOHoro marepuania. Ha3HaueHme coBpeMEHHOH JEKIIUU B
paMKax TUCIUILUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpMAIMIO 1O TeMe, a B OCBOCHUU
(yHIaMEHTAIBHBIX TPOOJIeM JUCIUIUIMHBI, METOJOB HAYYHOIO TIIO3HAHHS, HOBEUIIHX
JIOCTH>KEHUI Hay4yHOU MbIcid. B ydyeOHOM mponecce JIeKIUsl BBIIOJHSIET METO/I0JI0THYECKYIO,
OpTaHW3AIMOHHYIO U WHPOpMAIMOHHYIO (yHKIUU. JIEKIMS pacKphIBaeT MOHATHIHBINA anmapar
KOHKpEeTHOW obnacTu 3HaHWs, €€ HpoOJieMbl, JaeT IeJbHOe MPEJCTaBICHHE O NUCIUIUIMHE,
MMOKa3bIBAET B3aMMOCBSI3b C JIPYTUMU JUCITUTIIINHAMH.

[LmanupyeMble pe3yiIbTaThl IPU OCBOCHUH 00YYAIOIIUMUCS JICKIIMOHHOIO MaTepHaa:

— TIOJy4eHHE COBPEMEHHBIX, II€JOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUM, YPOBEHBb
KOTOPBIX OIPEJIEISIETCS 1IEIeBOM YCTAHOBKON K KaX /10 KOHKPETHOU TEME;




— TIOJMy4YeHHE OMbITa TBOPUYECKOU pabOThI COBMECTHO C MPEIO IaBaTEIeM;

— pa3BuUTHE NPO(EeCCHOHAIBLHO-IEIOBBIX  KauecTB, JIIOOBH K  NpeaMETy |
CaMOCTOSTEJIBHOTO TBOPYECKOTO MBIIILICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOro HHTepeca, He0OXOAUMOTO JIJIsl CAMOCTOSITETLHOW paboTHI;

— T[OJIydYeHUE 3HAHUUA O COBPEMEHHOM YPOBHE Da3BUTHsS HAYKHM U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHsSI HA ONMKaiIMe rojbl;

— Hay4HTHhCS METOJMYECKH oOpabaThiBaTh Marepuai (BBIICIATH TIJIaBHBIE MBICIHA U
MOJIOKEHUSI, TPUXOAUTH K KOHKPETHBIM BBIBOJIaM, MOBTOPSATh HMX B  Pa3JIMYHbBIX
(bopmMyIHpoBKax);

— TOJy4YeHHE TOYHOTO MOHUMAHUS BCeX HEOOXOAMMBIX TEPMUHOB M TIOHSTHA.

JIeKIMOHHBIA MaTepuall MOXET COMPOBOXKIATHCA JAEMOHCTpalMeil CclailioB U
WCIIOJB30BAHUEM paA3/IaTOYHOTO Marepuaja MpHU MPOBEACHUU KOPOTKUX JUCKYCCHUH 00
0COOEHHOCTSX MPUMEHEHHS OT/ISTHHBIX TEMATHK 110 JUCITUTIIINHE.

11.2. MeTtonuueckre ykazaHusi sl OOy4YalOMIMXCsl MO MPOXOKICHUIO MPAKTUYECKUX
3aHATHN

[IpakTdeckoe 3aHSATHE SBISIETCS OJHOW M3 OCHOBHBIX (DOpM OpraHm3anuu y4eOHOTro
mporiecca, 3aKIFOYArOIIascs B BHITOJHEHUH 00YJarOITUMUCS 10T PYKOBOACTBOM IPETIO1aBaTelIs
KOMILIEKCa Y4YEOHBIX 3a/laHMi C 1IeJIbI0 YCBOEHMSI HAYYHO-TEOPETUUYECKUX OCHOB YUEOHOM
JTUCITATITAHEI, PUOOPETEHNUS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JESITEIIBHOCTH.

[{enpro MPaKTUYECKOTO 3aHITHSI TSI 00yJAOIIErocs SBISETCS] MPUBUTHE O0YUAFOIITMCS
YMEHWHN U HABBIKOB MPAKTHYECKOUN JEATENLHOCTH 110 U3yYAEMOU TUCIIUIIIINHE.

[Tnaaupyemplie pe3yabTaThl IPU OCBOSHUU O0YUAIOITUMCS TPAKTHUECKUX 3aHSATHI:

— 3aKpervieHue, YriIyOJeHWe, paclMpeHrue M JeTalu3alus 3HAHWA TPH PEIICHUH
KOHKPETHBIX 3a/a4;

— pa3BWTHE IIO3HABATEJIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIPHOCTH  MBIIICHUS,
TBOPYECKON aKTHUBHOCTH;

— OBJAJICHWE HOBBIMM METOJAMH U METOAMKAMHM H3Yy4YEeHHs KOHKPETHOH ydeOHOU
JHUCIUILINHEI,

— BbIpabOTKA CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TONYYSHHBIX 3HAHUHA IS
BBITIOJIHEHUS 3aJaHUT;

— o0ecriedyeHne pariOHAILHOTO COYETAHUs KOJUICKTUBHON M WHIAMBHIYyAILHOH (Gopm
oOydeHwusl.

TpeGoBanusl K MPOBEJICHUIO MPAKTUYSCKUX 3aHATHI

[IpakTyeckne 3aHATHS MPOBOJASTCS B BHJE OOCYXKICHHS OCHOBHBIX THUIIOB 3ajad,

CBSI3aHHBIX C TEOPETUUYECKUMHU BOIPOCAMH, PACCMATPUBAEMBIMU B JICKIIMOHHOM Kypce U B BUJE
pazbopa BOmpoCOB, KOTOPbIE MOT'YT BO3HUKHYTB y CTYJIEHTOB IIPH OCBOCHUH Marepuasa.

Mertoanueckne ykazaHUSI 1O TMPOBEACHUIO NPAKTHYECKUX 3aHITH MNpHUBEICHBI B
CIIEYIOMUX MOocoOusax uMmerommxcs B O6mbmuorexke ['YAII B HameuaTaHHOM M AJIEKTPOHHOM
BHUJC:

Mexannka. Konebanus n Bomubl. Tepmomunamuka. COoopuuk 3amau /.M. Koanenko,
I0.A. Ky3nenor, M.H.Kyns6umkas, H.I1.JIlaBpoBckasi, H.H.JIutBunoa, E.B. Momaps , FO.A.
HoBukoa, B.®. Opnos, [.E.Ilorapes, B.K. Ilpununko, E.B. Xonunera. FO.H. Ilapes,
B.b.Ianun, b.® Iudpun, C.A. lepbdak 2010. 84 c.

OnextpuuectBo.  Marnetusm.  Onrtuka.  COopuuk  3amau.  //MU.  Kosanenko,
H.IT1.JIaBpoBckas, H.H.JIutBunosa, E.B. PytpkoB. FO.H. Ilapes, b.®.1lludppun, C.A. Illepdbax
2013. 80 c.

KsantoBas ¢usmka. COopuumk 3amad //, WM. Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunoBa, B.®. Opnos, ['.JI. Ilnexotkuna, B.K. Ilpumunko, E.B. Pytekos, FO.H. Iapes, C.A
[Ilep6axk, 2004, 56¢.



11.3. MeTtonuueckne yKa3zaHusl I OOYYAIOIIMXCS TO BBIMOJHEHUIO JIA0OPATOPHBIX
pabot

B xone BemomHeHus 1abopaTOpHBIX pabOT OOyYarOmMUics JODKeH YINIyOUTh |
3aKpeNuTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBIIAJETh COBPEMEHHOW METOJMKONW M TEXHUKOU
AKCTIEPUMEHTAa B COOTBETCTBHUHM C KBATU(PHUKAIMOHHON XapaKTEPUCTHKONW OO0YyJaromerocs.
Bremmonnenue nadbopaTopHblx paboT COCTOUT M3 AKCHEPUMEHTATBHO-IPAKTHYECKOM, pacueTHO-
AHATMTAYECKON YacTEW U KOHTPOJIBHBIX MEPOIIPUSTHAM.

Bremmonuenue mabopaTopHbIX paboT 0OydYaIOMUMCS SIBISIETCS HEOTHEMIIEMOW YacThIO
W3Y4YeHMs] JIMCUUIUIMHBI, OIpeJesieMoi ydueOHBIM IIJJaHOM, M OTHOCHTCS K CpEICTBaM,
o0ecneunBarOIIMM PEIEHUE CIIEAYIOIUX OCHOBHBIX 337a4 00y4aroerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEIOBAaHUS MPOIECCOB, SBIEHUHM U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOUW JUCIUIUINHEI,

— 3aKpeluvleHHe, pa3BUTHE U JeTallu3alus TEOPEeTUUYECKUX 3HAHUU, TMOJYYEHHBIX Ha
JEKIUSX;

— TIONy4YeHHe HOBOM MH(OpMAINH 110 H3yYaeMOU JUCIUILIHHE;

— TpuoOpeTeHWe  HABBHIKOB  CaMOCTOSATEIBHOW  paboThl ¢ Jab0OpaTOpHBIM
o0opy0BaHUEM U PUOOpaMHU.

3aganue u TpeOOBaHUs K IPOBEACHUIO JIAO0PATOPHBIX PAOOT
B Tedyenme cemecTpa KaXIblld CTYJEHT B COOTBETCTBHM C paboueil mporpaMMoit 1mo

qucuurniae Pusnka JTOMKEeH BBIIOIHUTH OIpeJlelieHHOe YHClo JadoparopHbix pador. Ha
KaKIylo JadopaTopHyI0 paboTy IUIaHUpyeTcs He MeHee JBYX 3aHsITUi: OJHO — Ha
BBINIOJIHEHUE W3MEpPEHWil, U OJHO — Ha 3amuTy ordera. OTUeT NUIIETCS HE BO BpeMs
3aHITUH, a JOMa WK B OMOIMOTEKE.

B navane cemectpa 10 Havana 3aHATUN CTYJEHT JOJIKEH OBbITh MPOMHCTPYKTUPOBAH IO
TEeXHHUKE 0€30MacHOCTU MPHU MPOBEIEHUU JTabopaTopHbIX padoT nmo ¢usuke. [IpoxoxaeHue
WHCTpYKTaXa (UKCUpyeTcss B CHENHMATbHOM JKypHalle; TaM HYXHO 00s3aTelbHO
pacnucarbcs.

B naGoparopuio CTyAEHTHI JOJKEH MPUXOJUTh MOATOTOBIEHHBIMU K Ha3HAYeHHOM
pabore. Heobxoanmo 3apaHee mpouuTarh onucaHue paboThl U TEOPETUUYECKUE CBEACHUS U3
COOTBETCTBYIOIEro pasfena kKypca. He 3a0biBafiTe 0 pekOMeHJOBaHHOW JuTepaType u
00s13aTeNbHO MOTYYUTe B OMOINOTEKE BCE TIOCOOMSI, BBITTyCKaeMble Kadeapoid.

BoimosssTe paboTy cTyeHTy pa3pelnaeTcs, JULIb OCe JIOMycKa, IOIYyYeHHOro mocie
Oecenbl ¢ mpenoaasareneM. IlpenonaBatens gomkeH yOeqUThCs, YTO CTYI€HT IOHUMAET:

KaKue sIBJICHHs OH OyJleT HaOIIoAaTh U UCCIIeI0BaTh;

Kakasl L1eJIb [1epe]] HUM IIOCTaBJICHA;

KaKuMU IpuOOpaMu U KaK BeyTCs U3MEPEHUs;

Kak CJIeAyeT NPOBOJUTH SKCIIEPUMEHT.

ITony4eHHBIH 10IycK K padoTe OTMEYAeTCsl IPENoJaBaTelIeM B KypHaJe.

B mnpomecce BblnonHeHUS J1a0OpaTOpHO pPabOTHI HYKHO O0s3aTENbHO 3allOJHUTD
MPOTOKOJI M3MepeHuil. Y KaXJIOoro CTyJAeHTa MPOTOKOJ W3MEpPEHH#l JOJKeH OBITh CBOI;
BEJICHHE OJJHOTO IPOTOKOJIA HECKOJbKUMU CTYJIEHTAMHM BMECTe He Jomyckaercs. [IpoTokon
BeJieTcs Ha nucte ¢popmara A4. B mpoTokosie JOMKHO ObITh OTPaKeHO:

TOYHOE TII0JJHOE€ Ha3BaHME M HOMep JabopaTOpHOM paboTbl B COOTBETCTBUU C
METOIUYECKUM IIOCOOHEM;

(damuus, THALUANBI CTY/IEHTa U HOMEp IPYTIIbI;



(haMusMs 1 MHULIAATBI TPero/jaBaTeis;

TabJIMI[a TEXHUYECKUX XapaKTePUCTUK M3MEPHUTENbHBIX MpuOOpoB (Ha3BaHue Nnpuodopa,
pabounii 1uana3oH, IieHa JeJIeHHsl, KJIacC TOYHOCTH U Jp.);

[apameTpbl YCTAaHOBKH, HA HEll yKa3aHHBIE;

pe3yabTaThl U3BMEPEHUN;

JlaTa ¥ TOAIKCH CTYICHTA.

Bce 3anmcn mOMKHBI BECTHCH ABTOPYYKOW, IIAPUKOBOM, KANWIUIISIPHON WIIM TENEBON
PYUKO#. 3anuch HaOIIOIEHNI U JaHHBIX KapaHIalloM He JJOIyCKaeTcsl, KapaH aoM MOYKHO
JUIIb YePTUTH TabuLbl U rpaduku. BegeHne «4epHOBUKOB MPOTOKOJIA» U MEPENUChIBAHUE
UX B KOHIE 3aHATUSA HAYUCTO HE PEKOMEHAYETCS; OTO HEHYXXHas Tpara BpPEMEHU U
BO3MOXHOCTb JIONYCTUTh OLIMOKY MpH NepenuchiBaHuu. CTapareabHOCTh U aKKypPaTHOCTb
JTydille TPOSIBUTH MPH O)OPMIIEHUHU OTUETA.

ITo okoHUaHMM U3MEpPEHUIl TPOTOKOJI 003aTENIBHO AaeTcs Ha MOJIUCH IPENoAaBaTello.
be3 »arToi moanmucH MPOTOKON cuMTaeTcs HeaeucTBurenbHbIM. [loamucs crynenta B
MPOTOKOJIEe 0003HA4YaeT, YTO OH OTBEYaeT 3a BCe IPOBEJCHHBIC M3MEPEHHus, a IMOIIHCH
MpernojaBaTells 03Ha4aeT, YTo padoTa JeHCTBUTENBHO BBITOJIHAJIACH U YKA3aHHbIC 3HAUECHUS
JEUCTBUTEINBHO IOJyYeHbl UMEHHO TEM CTYAEHTOM, KOTOPBIN COCTAaBUII IIPOTOKOIL.

ITo pesynbraram, 3aUKCUPOBAHHBIM B IPOTOKOJIE U3MEPEHHH, CTYyJEeHT JAOMa MUIIET
OTYET ¥ 3allHINaeT ero Ha ciexyromnieM 3aHsaTuu. [lpu 3amure oTuera MOryT OBITH 3aJ]aHbI
M00bIe BOMPOCHI MO TEOPUH HM3Yy4aeMOro SIBIEHHS M 1O IMOJIYy4YeHHBIM pe3ylibTartaM. 3a
MPUHATBHIA OTYET MpenojiaBaTellb BHICTABISET CTYACHTY OLIEHKY M IOcie 3TOro cooOlrmaer
HOMEp U HazBaHUE clieytolei 1adopaTopHOil paboThI.

Crpykrypa 1 hopma oTuera 0 J1abopaToOpHOi pabore
OTueT JTOJKEH CoJIepKaTh CIIeIYIOIIUe pa3/Ieiibl:

1. Ilens paboTHI.
Ona cdopmynarpoBaHa B ONHCAHUU JTaOOpaTOpHO padoOThI, OTTyJa ee Ccleryer

IIepenucarb.

2. Onucanue 1adopaTOpHOM YCTaHOBKH.

Onucanue  yCTaHOBKM  JODKHO  ObITh  KpaTkuMm.  Creayer  OrpaHUYMTHCS
(YHKIIMOHAIBHOM MM DJICKTPUUECKO# CXeMO# ycTaHOBKH. He HyKHO MpUBOANTH BHEITHETO
BuJa npubopoB. Jlanee HEOOXOIUMO ONKMCATh SKCIIEPUMEHT U IEePeUUCIUTh U3MEPUTEIbHbIE
npuOopsl B TaOMUIE TEXHUYECKMX XapaKTepUCTHK, [EPEHEeCEeHHOW W3 MpPOTOKOJIa
U3MEpEHUi.

3. PaGoune ¢popMmybl.

Pabouumu Has3bpiBalOTCST TOJNBKO T€ (QOPMYJIbI, MO KOTOPHIM HENOCPEJCTBEHHO
MIPOU3BOJSTCS BBIUMCIICHUSI UCCleayeMbIX BennynH. CineBa B (opMyJie JOIKHO CTOATH TO,
YTO CJEAYEeT OINpeAeNuTh, CIpaBa - TO, YTO M3MEpsUIOCh B paboTe WM H3BecTHO. Bce
IpUBeJIeHHBIE (POPMYIIBI TOJIKHBI ObITH IPOHYMEPOBAHHBI.

BriBosr OopMyIT U IPOMEXYTOUHBIE BBIPAKEHHS B 3TOM pasjielie IPUBOAUTH He HYXKHO.
®opMynbl A BBIYUCIEHHUS IMOTPEIIHOCTEH W TMPOBEACHUS MaTeMaThuyeckoil oOpaboTku
pe3yJIbTAaTOB U3MEPEHUH B OTOM pasjielie TOKE He IIPUBOIATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYMCIICHU.



B sTom paszgene otuera JOMKHBI OBITH MPUBEJIEHBI BCE M3MEPEHHbIE M BBIYMCIEHHBIE
pe3ynbrarbl. 10 BO3MOXHOCTH, MX HYXHO HpPEJCTaBIsATh B BUJE HArJsAHBIX Tabmui. B
MPUBOJMMBIX 3HAYEHMSIX HEJlb3sl OCTABJIATDH JIMIIHUE JECATHYHBIE paspsiabl (moapolOHee 00
9TOM MoiAeT peub HUXke). B pabore MoxeT ObITh HECKOJIBKO 3aJjaHUil, BCE OHM JIOJKHBI
OBITH TIPUBENICHBI B 3TOM pasjele.

5. Ilpumepsl BEIUKMCIIEHUH.

B sTtom pazmene orueTa MOKHBI OBITH IPUBEACHBI TOAPOOHBIC MTPUMEPHI BBIUUCICHHHA
mo Kaxjaoi paboueit ¢opmyne. He HYKXHO NPUBOAWTH BCEX BBIUMCICHHMA, BIIOJHE
JIOCTaTOYHO OJIHOTO MpHUMeEpa MO Kaxaoi dopMmyie. DTOT pasjen HyX eH Ui TOro, YTOOBI
MpernojaBaTeNo ObLIO Jierde HalTh OMMOKY B BBIUMCICHUSX WIM HM3MEPEHHUSX, €CIH
TaKOBbIE BCTPETATCSL.

6. BeruncieHue nmorpenHocTei.

B »sToM pasmene ordera JMODKHBI OBITH MpeACTaBiIeHB (OPMYJNBI, MO KOTOPBIM
MPOBOJMIIACh MareMarudeckas o0paboTka pe3ynbTaroB uaMepeHuil. JlomWKHBI OBITH
BBIBEJICHBI (POPMYJIBI, IO KOTOPHIM BBIUUCISINCH CHCTEMATHYeCKWe W  CIydailHbIe
MOTPENTHOCTH | MTPEICTABIEHBI TPUMEPHI BEIYUCICHUN 10 KaXkK 10 U3 HUX.

DTOT paszlen oTyeTa caMblii CIOXHBIA A crygeHToB. Ilo Hemy Oosblle Bcero
BOIIPOCOB, B HEM 00JIbIIe Bcero omuook. Teopus nmorpenrHocteit 0OIYHO ObIBAaeT HamucaHa
JUISL TIOITOTOBJICHHOI'O YWTATENsl, 3HAaKOMOI'O C BBICIIEH MareMmartukoil. B Hacrosiem
MOCOOMM aBTOPBI NOCTAPAIUCH OCTABUThH JIMIIb CaMO€ BaXKHOE MO JTOH TeMe M U3JI0KHUTh
Marepual o BO3MOXHOCTH TTPOCTO.

7. I'padmku 1 pUCYHKH.

HeGonpmme rpadmkn U pUCyHKH pa3MeIIaroTcs B TeKcTe, a Oonpmue - popmara A4 -
MPUBOJATCS Ha OTIEIBHOM JHCTe. B m00OM ciiydae OHHM JOJDKHBI OBITH MOANHUCAHBI W
MPOHYMEPOBAHBI, Ha HUX JOJKHBI OBITh CCBHUIKM B TeKCTe oTuera. I'paduku o0s3areabHO
BBITIOJTHSIOTCS Ha MIUUTMMETPOBOM Oymare. Ha kaxkjaoli ocu IOMKHO OBITH 00O3HAYEHO,
Kakasi BeNMMYMHA U B KaKUX €IMHUIAX BAOJh Hee OTKIaabIBaeTcs. Ha caMux ocsSX JOJKHBI
OBITh HaHECEHBI TOJBKO Y3JIbl KOOPAWHATHOW CeTKH. M3MepeHHBbIe Ha OMNBITe 3HAYCHUS
NOANUCHIBATE Ha ocsiXx He cieayer. Ha rpaduk o0si3arenbHO HaHOCITCS — Bce
SKCIIEpUMEHTANIbHbIE TOYKH, U MPOBOAUTCS COEAUHstouas ux JuHus. OKOJIO OJHON uiu
HECKOJIbKUX TOYEK OTKJIAJbIBAIOTCS CUCTEMAaTUYEeCKHe MOrPELIHOCTH COOTBETCTBYIOIIUX
u3MepeHuit (mogpodHee 06 3TOM MOUAET peyub HUKE).

8. OkoHUaTenbHbIE Pe3ybTAThI, UX 00CYKEHUE, BHIBOIBI.

B »TOM pasnmene oruera HY)XKHO MOABECTH HWTOr MpojJeiaHHOW paboTel. Criemyer
HaIMcaTh, KaKie MOJyYeHbl BEIMYUHBL, U C KAKUMHU MTOTPEITHOCTSIMH.

Ecnm u3mepenust mpoBOIMINCH Pa3HBIMU METOJIaMH, TO 00s3aTeIbHO HY)KHO CPaBHUTH
9TH pe3yJbTaTbl U UX MOrPELIHOCTH, CleNaTh 3aKIIOYeHHe, KaKoi MeToj Jydlle, TOYHee,
yao0Hee.

Ecnu u3BecTHO TabnMyHOE 3HAYEHUE W3MEPEHHOH BEIWYHMHBI, TO HYKHO 00s3aTelbHO
CPaBHUTH €r0 C MMOJTYYSHHBIM Ha OIbITE 3HAUCHHEM U JIaTh apryMEHTUPOBAHHOE 3aK/IIOUEHUE
00 X COBMAJICHUH WU HECOBITAICHUH.

Ecmu B pabote 3HaUeHUs OJHOW M TOM K€ BEJIWYMHBI MOTYYCHBI SKCIIEPUMEHTAIBLHO |
TEOPETUYECKH, TO OTH  pe3yJNbTaThl HYXHO 00s3aTeNlbHO CPaBHUTh W JaTh
apryMEHTHPOBAHHOE 3aKII0UYeHrEe 00 WX COBIAJICHUH WM HECOBIIA[CHUH.



B ciyuae, korga MeXJIy CpaBHUBaeMbIMU BeTUYMHAMU HMEIOTCS HEJIOMYyCTUMBIE
PACXOXKJIEHUSI, TO HYKHO 0053aTeIbHO OTMETUTh B OTUETE M BBICKA3aTh MPEIOIOKEHUE O
BO3MOJKHBIX IPUUMHAX ATOTO HECOBIACHUSI.

Ecnu B paboTe cTaBuIoCh 1EIbI0 MPOBEPUTH KAKOW-TO (PU3MUECKUI 3aKOH WA U3YUUTh
SIBIIEHUE, TO B JAHHOM pasjiesie HeoOX0IuMO J1aTh 00OCHOBAHHBIN OTBET HA TTOCTABIICHHBIH
BOIIPOC.

BrIBOI 0M1KEH COOTBETCTBOBATH 11€7U PAOOTHI.

TpeGoBanus k opopmieHHIO oTYeTa 0 IabopaTopHOit paboTe
Ot4et no naboparopHoit paboTe JOHKEH BBIMONTHITHCS Ha ucTax ¢popmara A4. 3anvcu

Ha JInCTax BCAYTCA TOJIBKO C OJIHOM CTOPOHEI. Ilo KpasiM JIMCTa JO0JIDKHA OBITH OCTaBJICHA

pamkKa mupuHON He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JIMCTaX HE HYXXHO, HO M
3aCTyIaTh 3a Hee He clelyeT. B pamke B BepXHEM I10JI€ HYXHO JIMIIb IOCTaBUTh HOMEP
cTpaHuIlel. [IpoHyMepOBaHHBIMHU JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAUMHas C TPEThero.
[lepBrIil TUCT — TUTYJIBHBIIA U BTOPOM JIUCT — MPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCSI.

Otder crnenyer mucath oT pyku. Eciam Bl ncmonb3yere dy)kue 3aroTOBKH, TO OyabTe
FOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBIE) OLIMOKU, KOTOPBIX ObIBaeT MHOro. CKa3aHHOE B
paBHOW Mepe OTHOCHTCS K GopMysiaM, KOTOpbIe BBI MOACMOTpeNnn y KOTO-TO, a He BBIBEIH
camu. Jlyudmie cnpocuts npenogasarens. OH MOJCKAXET UM IPOBEPUT, MTPABUIILHO JIU Yy Bac
MOJIy4YHJIOCH.

TuTynbHBIR JTUCT pabOThl MOXET OBITH HAIMCAH OT PYKH HWJIM HaledaTaH Ha MPUHTEpE.
DJIeKTpOHHAs BEpCUs TUTYJBHOTO JIucTa HaxoauTces Ha caite ['Y Alla.

Mertoanueckue yKa3aHus 110 BBITOTHEHHIO JJA00PATOPHBIX padOT MPUBEJECHBI B CIETYIOITIX
nocobusix uMmeronuxcs B Oudnanorexe I'Y Al B HanneyaTaHHOM U 3JIEKTPOHHOM BHJIE:

1. Mexanuka. Konebanus u BomHbl. MonekynspHas ¢uzuka. JlabopaTopHbIi MpaKTHKyM
//MM.N. Kopanenko, H.II. JlaBpoBckasi, H.H. JlutBunosa, [I'.JI. Ilnexorkuna, JI.E.
[lorapes, B.K. [Ipununko,. FO.H. Iapes, b.®. [lludppun, 2014, 132 c.

2. DnexktpuuecTtBO M MarHeTusM. JlaGoparopusii mnpaxktuxkym// /E.H. Kortmukos, C.5.
[lep6ax, N.U Kosanenxo, FO.A. Ky3neros, M.H. Kyns6unkas, H.I1. JlaBposckas, H.H.
JlutBunosa, I'.JI. IInexotkuna, B.K. Ilpwmmnko, E.B. Pytekos, , FO.H. Ilapes, b.®.
Iudpun, 2010,84 c.

3. BomnoBass omrmka Jlaboparopubiii mpaktukym //E.H. Kormukos, WM.II. KpekrtyHoBa,
H.IT.JTaBpoBckas, FO.A. HoBukosa, A.H. Tporun 2013 68 ¢

4. KBantoBass ¢usuka. Jlabopatopusiii npaktukym //I.A. BecuuueBa, .11 Kosanenko,
H.II. JTaBpoBckas, H.H. JlurBunoa, B.®. Opnos, B.K. Ilpununko, C.I1.Danees,
E.B.Xonunesa, 1O.H. llapes, b.®. Illudppun, 2008, 80 c.

11.4. MeTtonuueckue yka3zaHus JJIsi OOYYarOMIMXCSI 10 MTPOXOKICHUIO CaMOCTOSITEIbHON
padboThI

B xone BbIMOMHEHUS] CaMOCTOSITENbHOM pabOThI, 00YJarOIUICS BBITIOJHSIET PadOTy IO
3aJJaHUIO ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojiaBatelisi, HoO 0e3 ero HemnocpeJICTBEHHOIo
y4acTus.

s oOyuaromuxcsi mo 3aouHoit (opme OOy4eHHs, caMmocTosiTeNbHas paboTa MOXKET
BKJIFOUATh B c€0s1 KOHTPOJBHYIO paboTy.

B mnpouecce BbImoNHEHUsSI caMOCTOSITENbHON paboThl, y obOyuaroerocst popMHpYyeTcs
1esaecooOpa3Hoe MJIaHUpOBaHHE padovyero BpeMeHH, KOTOpOe MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HAaBBIKM B YCBOCHHU M CHCTEMAaTH3allUM MPUOOpeTaeMbIX 3HAHUM, 00eCredYrBaeT BBICOKHIA



YPOBEHb YCIIEBAGMOCTH B TIEpUOJ OOYyuUCHMsI, IIOMOTAeT TIIOJYyYUTh HABBIKH ITOBBIIICHHS
podecCHOHATEHOTO YPOBHSL.

MeTtoanueckiMHi ~ MaTephallaMK,  HANpPaBJSIONIMMU  CAMOCTOSITENIbHYIO  paboTy
00YYarOIIHUXCS SBJISIFOTCS:

—  y4eOHO-METOINYECKUN MaTepHall 1o JTUCITUILTHHE,

— METOJUYECKHE yKa3aHHUS IO BBIMOJHECHAIO KOHTPOJIBHBIX paboT (Jist 00ydaromxcst
110 3a09HOM (popme 0OydIeHHS).

11.5. Metonuueckne yKa3zaHWsl IS OOYYalOIMUXCS IO TIPOXOXKIEHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Texymuit KOHTPOJL YCIIEBAEMOCTH IpeAycMaTpUBaeT KOHTPOJIb KadecTBa 3HAHUI
00yyYaroImuxcsl, OCYIIECTBISIEMOTO B T€UEHUE CEMecCTpa C IIeNIbI0 OLEHUBAHUS XO/1a OCBOCHUS
JUCITUTIIAHBI.

OcHOBHBIMHU (pOopMaMH TEKYIIETO0 KOHTPOJISI 3HAHUN 00yUaIOIUXCsl SBISIOTCS: * YCTHBIN
ONpPOC Ha JIEKIMOHHBIX WJIM TMPAKTUYECKUX 3aHATUSAX; 3aliuTa JabopaTopHBIX paboT;
CpencTBaMM TEKYIIEro KOHTPOJIS 3HAHUHM 00YYaIOLIMXCsl MOTYT OBITh: Oece/Ibl penoaBareis 1
oOydaromerocs; ® KOHTPOJIbHBIE BOITPOCHI U 3aJIaHUSI.

JIlukBuaamus 3a70DKEHHOCTH, oOpa3oBaBIeiics B cilydae IMpOIycKa OOyYaroIuMCs
3aHATHA 0€3 yBaXHUTEIbHOW NIPUYUHBL, OTKa3a OOYYaloOIerocss OT OTBETOB Ha 3aHSATHSIX,
HEYJIOBJICTBOPUTEILHOTO OTBeTa OOydalomerocs Ha 3aHITHAX, HEYyJI0BJIETBOPUTEIHLHOTO
BBITIOJTHEHUSI KOHTPOJIBHBIX, TAOOPATOPHBIX U MPAKTUUECKUX pabOT MOXKET OCYIIECTBIATHCS Ha
WHIUBUIYATHHBIX KOHCYJIBTAIUSX.

Pe3ynbTarhl TEKyIIero KOHTPOJS YCHEBAEMOCTH OOYHAOIIUXCS CIyXaT OCHOBOW MAJist
MIPOMEXKYTOUHOM aTTeCTaIlMK: MOJyYeHHs 3aueTa Mo yueOHOW MUCHMILIMHE WIM JOMyCKa K K
T depeHImaTFHOMY 3a4eTy WIH SK3aMeHY 10 yueOHOH TUCIIATUIAHE.

B Tedenme cemectpa s Jomycka K aup(epeHIUAIbHOMY 3a4eTy MM 3K3aMeHy
CTYJIGHTY HeoOXoauMo caaTh He MeHee 75% mabopaTOpHBIX W TPAKTUYECKHX padoT,
BBITIOJTHUTEL TeCTUpOBaHHE B cucTteMe LMS He HMKe OLIEHKH «YJOBJIETBOPHUTEILHO». B ciydae
HEBBITIOTHEHHS BBIIIENU3II0KEHHOTO CTYJEHT, MPU YCHEIIHOM MPOXOXICHUH MPOMEXYTOUHON
aTTecTallid, He MOXKET MOJIy4YUTh aTTECTAlMOHHYIO OIIEHKY BBIIIIE «YJOBIETBOPUTEIHHO.

11.6. Metoauueckue yka3aHus J1js1 00y4aroUXcsl IO MPOXOKACHUIO POMEKYTOUHOM
aTTecTalluu.

[Ipomexxyrounass  arrectanusi  oOyvyaroIIMXCsl — IpeJycMaTpuBaeT  OLIEHUBaHUE
MIPOMEXKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHHs no aucuuiuinHe. OHa BKJIIOYAET B
ceOst:

— D9K3aMeH — ¢opma OICHKH 3HAHWH, IOJyYeHHBIX OOydYalommMcs B IIpoOIlecce
M3Yy4YeHMs] BCeH NUCUUIUIMHBI WIK €€ YacTH, HaBbIKOB CaMOCTOSITENIbHOM paboThl, CIOCOOHOCTH
NPUMEHSITh MX JUIsl pelIeHHs] MPaKTHUeCKUX 3ajad. DK3aMeH, KaK IPaBHIIO, MPOBOJIUTCS B
MEPUOJ, SK3aMEHAIIMOHHOM CECCMM W 3aBEpIIACTCS AaTTECTAIMOHHOW OIEHKON «OTJIMYHOY,
«XOPpOIIIOY», «yIOBICTBOPUTEIHLHO», «HEYJOBIETBOPUTEIHHO». DK3aMEH MOXKET IMPOBOJUTHCS B
BUJIE YCTHOTO coOece0BaHus UM TECTUPOBAHMUSL.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JTUCITUILINHBL
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AHHOTAUs

Huctumuinia «®u3uka TBEpAOro Tejla» BXOAUT B 00pa30BaTENbHYIO HpOrpaMmy
BBICIIETO OOpa3oBaHUs — MporpaMMmy OakajiaBpuara IO HAalpaBJIEHUIO IOATOTOBKH/
cnernaibHocTH 03.03.01 «IIpukiagaele MaTeMaTrKa U (PHU3MKa» HarpaBiIeHHOCTH «[Ipukmamnas
¢u3nKa onTo- ¥ HAaHOTEXHOJIOTUIY. JluctummHa peaamusyercs kadeapoit «Ne3».

JlucnuruinHa HaneneHa Ha QOpPMUpPOBAHHE Y BHITYCKHUKA CIIETYIONTIX KOMITETCHITHN |

OIIK-1 «CnocoOGeH mpuMeHSTHh (GyHIAAMEHTAIbHBIE 3HAHUS, MOJYYEHHBIE B O0JIACTH
¢u3nKo- MareMaTHyecKMX W (WJIM) €CTeCTBEHHBIX HAayK, M HCIOJNb30BaTh WX B
npodecCHOHATBFHON IESTEIbHOCTH, B TOM YHCIe B cepe MeJarorndeckoi 1esTeTbHOCTH

OIIK-5 «CrocobeH ydacTBOBaTh B MPOBEJICHUW (YHJIAMEHTAIBHBIX W TPHUKIATHBIX
UCCIIeZIOBAaHUH U pa3paboTOK, CAMOCTOSITENIbHO OCBaWBATh HOBBIE TEOPETHUYECKHE, B TOM YHCIIEe
MaTeMaTHYeCKhe, METOJbl HCCIeOBAaHUKH W padoTaTh HAa COBPEMEHHOW OSKCIEPUMEHTAIbHON
HAy4YHO- UCCIIEJIOBATENIbCKOM, N3MEPUTENBHO- aHATUTHUECKON M TEXHOJIOTUYECKOH armapaType»

CopepxaHue JUCHUIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBS3aHHBIX C MpodieMamu
(bu3MKK TBEPIOro Teja.

[IpemoaBanye JUCIUIUIAHBI TIPEIyCMATpUBAeT —cClieAyromme (HOpMBI  OpraHU3aIuH
yueOHOro Tmpoliecca: JEeKIUH, MPaKTUYeCKHe 3aHATHsS, CaMOCTOsATEeNbHas paboTa CTyIeHTa,
KOHCYJIbTaIUH.

[IporpaMMo#l TUCHMITIIMHBI MPEIyCMOTPEHBI CIEeIYIOMUE BHIBI KOHTPOJS: TEKYIIHUH
KOHTPOJITh YCIIEBAEMOCTH, IIPOMEXYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO6mmas TpyA0eMKOCTh OCBOEHUS JAUCIMILINHBI COCTaBIseT 4 3a4eTHBIX eAWHHIBI, 144
yaca.

S3bIK 00y4eHUs O TUCIUILINHE KPYCCKUN »



1. Tlepedyensp mIaHUPYEMBIX pPe3yJIHTaTOB O0OYUEHUS MO JUCIUILINHE

1.1. Tlenmu npenomgaBaHusi AUCIUTLIAHBI

CogepxaHuie TUCIUIUIMHBI OXBaThIBa€T KPYr BOMIPOCOB, CBS3aHHBIX C MpodIeMamMu
(U3HUKHU TBEPIOTO TeJa.

[IpenogaBanue TUCIHUIUIMHBI TpeIycMaTpUBaeT cieayromme ¢GOpMbl  OpraHU3aIluu
y4eOHOro mpoIiecca: JIEeKIUU, MPAKTHYEeCKHE 3aHsSITHs, CaMOCTOsATElIbHas paboTa CTyJeHTa,
KOHCYJTbTaIUH.

1.2. JlucuumimHa BXOAWT B COCTAB 00s3aTeIbHON YacTH 00pa3oBaTebHON MpOTrpaMMBbl
BhIcIero obpasoBanus (naiee — OI1 BO).

1.3. Ilepeudenb muaHNpyeMbIX pe3yIbTaTOB OOYUEHHUS 10 AUCIUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pesyibTaTamu ocBoenus OIT BO.

B pe3ynbrare u3yueHus AUCHUIUIMHBI OOyUarOUIUICS IOJKEH 00agaTh CIEAYIOUUMHI
KOMITETEHITUSIMU WM UX YacTsiMu. KOMIETeHIINY U MHAUKATOPBI MX JOCTIKEHUS TIPUBEJICHBI B
Tabmwme 1.

Tabmuma 1 — [lepeuens KoMneTeHIINI U MHAUKATOPOB UX JTOCTHIKEHUS

Konu
Kareropus (rpymima) Kon n nanmMeHOBaHMe WHIUKATOpA
HauMEHOBaHUE
KOMITETEHITUHI JIOCTHIKEHUS] KOMITETEHITUH

KOMTICTEHITHH

OIIK-1 Cnocoben

MPUMEHSTh

P OIIK-1.3.1 3HaTh (yHIaMEHTAITBHBIE
(dbyHIaMeHTaTbHBIE

3aKOHBI IPUPOIBI K OCHOBHBIE (hH3UUECKUE
U MaTeMaTH4YeCKHe 3aKOHBI

OIIK-1.Y.1 ymeTb npuMeHSTH (pruznueckue
3aKOHBI ¥ MaTeMaTUYeCKHe METOBI IS
peleHus 3a1a4 TEOPETHIECKOTI0 U

3HAHMUSI, TTOJTyUYEeHHBIE
B o0yacTu pu3uKo-
MaTeMaTHYeCKHUX U
Oo6menpodeccnoHaIbHBIC | (HITH) eCTECTBEHHBIX

KOMIIETEHI[UNA HayK, H
MPUKIIATHOTO XapaKTepa
HUCHOJIB30BaTh UX B
. OIIK-1.B.1 Bragets HaBLIKAMU
npodeccrnoHaIbHON

TEOPETUUECKOTO U IKCIIEPUMEHTAITHHOTO
HccieI0BaHus 00BEKTOB
npodeccuoHaNbHOM 1eATeTbHOCTH

JIeSITEIbHOCTH, B TOM
qmclie B cepe
Me1aroruuecKoi
JICSATEILHOCTH

OIIK-5 Cnocoben
y4acTBOBATh B

[IPOBEICHUHU
(yHIaMEHTAIBHBIX H
MPUKJIATHBIX

P A . OIIK-5.3.1 3HaTh OCHOBHbIE HaIlpaBJICHUS
UCCIIeIOBAaHUH U

A3DAGOTOK npoBeeHus: QyHAaMeHTAIbHBIX U
pasp ’ IPUKJIAJHBIX HCCIIEAOBAaHNHN U Pa3paboTOK
CaMOCTOSITENIEHO

OIIK-5.Y.1 ymeTh ocBauBaTh HOBbBIC
TEOPETUICCKHE, B TOM YHUCIIC
MaTeMaTHYECKUE, METO bl HCCIICIOBAHUI

OCBaMBaTh HOBBIC
Oo6menpodeccnoHabHBIC | TEOPETUYCCKHUE, B

KOMIIETEHI[UNA TOM YHCJIE
OIIK-5.B.1 BnangeTr HaBbIKaMu pabOTHI Ha
MaTeMaTHYECKHeE, . N
COBpPEMEHHOM dKCTIEPUMEHTATLHOM Hay4HO-
METOJIBI

HCCIIEIOBATEITLCKOM, N3MEPUTEIBHO-
AHAJTMTHYECKON M TEXHOJIOTUYECKOM
ammaparype

HCCIIeJOBAaHUN 1
paborarb Ha
COBPEMEHHOU
SKCIEPUMEHTAIBHOMN
Hay4HO-
HCCIIEI0BATENBCKOM,
A3MEPUTENIHHO-




AHAITUTHYIECKOU U
TEXHOJIOTUUECKON
arnrmaparype

2. Mecro auctumimHbl B cTpykType Ol
Jlucuumiimbaa GazupyeTcs Ha 3HAHUSX, paHee TMPUOOPETEHHBIX OOYYAIOMIMMHUCS TPH WU3YYEeHUU
CIIETYIOIIUX JUCIUTIINH:
— ODusuka;

— DIIeKTPOTEXHHUKA;

3HaHUsI, TOJIyY€HHblE MpU W3YYEHHM MarepHuajia JaHHOM JMCHUIUIMHBI, HMEIOT Kak
CaMOCTOSITeJIbHOE 3HAUYE€HHE, TaK U UCIIOIB3YIOTCS MPU U3YUEHUU APYTUX JTUCHUTLINH:
— @wusuka J1ia3epos;

— ®dusuka TOHKHUX IIJICHOK

3. O0BeM u TPYyTO0EMKOCTh TUCITUILIAHBI
Jlanapie 06 oOmeM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB Y4eOHOM
paboTHI TI0 TUCITUIITNHE (M pacipe/ie]IeHne 3TOH TPYAOEMKOCTH TI0 ceMecTpaM) IpeICTaBICHEI B
Tabsure 2.

Tabmmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITHHBI

Tpy10€eMKOCTH 110

Bun yuebHO# paboTsI Bceero cemecTpam
No7
1 2 3

Oowan mpyooemKocmp OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux wacoe npakmu4eckoi n0020moseKu
AyoumopHuvie 3aHAmMuUA, BCETO vac. 34 34
B TOM YHUCJIE:

nekiuu (JI), (dac) 17 17

npaktadeckue/cemuaapckue 3aastus  (I13), 17 17

("ac)

nabopatopubie padoTsI (JIP), (uac)

KypcoBoit mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnana paéoma, Bcero (4ac) 74 74
Buo npomesxcymounoii ammecmayuu: 3ader,
map¢. 3adger, sk3amer (3aver, Judd. 3au, JK3. OK3.
DK3.%*%*)

*x

[Tpumeuanue: kanaugaTckuii HK3aMeH

4. ConepxaHue JUCHUIIINHBI
4.1. PacnpeneneHue TpyJO€MKOCTH AUCIUIUIMHBI 1O pa3iesiaM U BUJaM 3aHSITHIA.
Paznenbl, TeMbl TUCHUILTUHBI U UX TPYJOEMKOCTh IPUBEJIEHBI B Ta0IuIe 3.

Tabmmia 3 — Pa3nesnsl, TeMbI TUCIUILIAHBI, HX TPYJI0EMKOCTh

Paznensi, TeMbI AUCTMTITAHBL Jlexuuu | I13 (C3) JIP KII CPC
(vac) (uac) (vac) (vac) (vac)

Cemectp 7




Paznen 1. KBanrosas dusrka 5 6 24
Paznen 2. Cratuctudeckas ¢usrka 5 5 25
Pasnen 3. ®usuka TBEPIOro Tea 6 6 25
Hroro B cemectpe: 17 17 57
Hroro: 17 17 0 0 74
[IpakThdeckasi MOATOTOBKA 3aKIOYaeTcss B  HEMOCPEJICTBEHHOM  BBITIOJHEHUHU

OOyJarOIMUMHUCST ~ OINpENeIeHHBIX  TPYIOBBIX  (YHKIWH,  CBSA3aHHBIX C  Oyjaymiei
npogeccuOHATBEHON AESTEIbHOCTHIO.

4.2. CopnepkaHue pa3/IesioB U TEM JICKITMOHHBIX 3aHSITHH.
Copepxanue pa3iesioB ¥ TeM JEKIIMOHHBIX 3aHITHI MPUBEICHO B TaOHIIE 4.

Tabnmna 4 — Copeprkanue pa3esioB U TeM JIEKIIMOHHOTO IHKJIA

Howmep paznena

Ha3panue u COZCPIKaHUC PA3/ICJIOB U TCM JICKITUOHHBIX 3aHITAN

Pazgen 1

KBanToBas Mmexanuka.
KopnyckynsipHO-BOTHOBOM Jyaqu3M MHKpOYacTHIl. ['umoresa
ne bpoitnsg. ®a3zoBas W TpynmoBas CKOPOCTH BOJH 1€
Bbpoitns. BomnoBoit maker. CraTucTUdeckoe HMCTOJIKOBAaHUE

BOJIH zie bpoiis. [IpyHIMI ~ HEolpeIeIeHHOCTH
[eiizenbepra. BosHoBass (yHKIHMS, ee OCHOBHBIE CBOMCTBA.
Omepatopsl  ¢u3WUecKnX  BENWUYMH.  BpemMeHHOE |
cTanmoHapHoe  ypaBHenue  Ilpemunrepa,  KBaHTOBBIE

coctostHusl. KBanTOBBIe ypaBHeHUs nBIKeHUs. CBobOomHas
yactura. Yactuma B OECKOHEUHOH MOTEHIMAIBHOU siMe.
KBanrtoBeni  ocmmsuisitop.  HyneBast  sHeprusi, HyJieBble
koneOanus. [IpoxokneHne yacTHIBl yepe3 MOTEHLUAIbHbII
6apbep. TyHnHenbHbIH > deKT.

ATOM BOJIOpOJIa B KBaHTOBOM MexaHuke. KBaHTOBbIE
yrcna. OpOUTanbHBI MEXaHUUYECKUI W MAarHUTHBI MOMEHTHI
9JeKTpoHa B arome. OpOurtaibHOE  THPOMArHUTHOE
otHomeHue. OmnbiT Iltepna u ['epnaxa. CnumH 31€KTpoHa.
[IpyHIMO TOXIECTBEHHOCTH MHUKpodacTull. DOEepMUOHBI H
0030HbL. ~ CHMMeTpHsi  BOJHOBOW  (DYHKIIMH  CHCTEMBI
oquHakoBbIX 4actull. [lpunnun  [laymu.  OObsicHeHue
nepuoauyYecKko  cucrembl  aneMeHToB  J[.JM.Menneneesa.
DHepreTMueckuid  cHoexkTp aroMoB M Moiekyl. Ilpupoxa
XUMHUYECKOH CBSI3HU.

VYpaBuenue Jlupaka. Cnun. Bakyym. HacTuiibl 1 aHTHYaCTHIIBI

Pasnen 2

Heomnpenenennoctn ['eisenOepra. BomHoBas ¢yHkIms, ee
OCHOBHBIE  cBoiicTBa. Ormeparopbl (QHU3WYECKUX BEJTHMYWH.
Bpemennoe wu cranumonapHoe ypaBHenue Illpemunrepa,
KBaHTOBbIE COCTOsIHMS. KBaHTOBBIE YpaBHEHUS JIBHIKECHUSI.
CBoOoHas YaCTHIIA. Yacruma B OEeCKOHEYHOHI
noTeHIManbHoOM sime. KBanTOBBIl ocummnsarop. Hynesas
SHEprusi, HyJeBble KoJieOanus. IIpoxokIeHne JacTHIIBI depe3
MOTEHIIUANBHEIN Oapbep. TyHHeTbHBIH dPPeKT.

AToM BOJIOpOJIa B KBaHTOBOM MexaHukKe. KBaHTOBBIE
yrcna. OpOuTanbHBI MEXaHUUECKUI W MArHUTHBI MOMEHTHI




9JeKTpoHa B arome. OpOuTasibHOE  THPOMArHUTHOE
otHomeHue. OmnbiT IltepHa u I'epmaxa. CouH 3JI€KTpoHA.
[IpyHIMI TOXIECTBEHHOCTH MUKpodacThil. DEpMUOHBI H
6030HBl.  CHUMMeTpUsi  BOJHOBOH  (PYHKIMH  CHCTEMBI
oquHAaKOBBIX vacTull. [lpuanun  [laymu.  OObsicHeHue
nepuoauuecko  cucrembl  3ieMmeHToB  J[.M.Menneneesa.
OHepreTudeckuil  crmexkTp aromMoB M Mouiekyd. I[lpupona
XUMHYECKOH CBSI3HU.

VYpasuenue Jlupaka. Cnus. Bakyym. YacTuiiel 1 aHTUYACTHIIBI

Paznen 3

HeomnpeneneHHocTH [ eizenOepra. BomHoBas ¢yHKIHS, ee
OCHOBHBIE  cBOMcTBa. OmnepaTopbl (U3UYECKUX BEITHYUH.
Bpemennoe wu cranuoHapHoe ypaBHeHue Illpeaumnrepa,
KBAaHTOBBbIE COCTOsIHHMs. KBaHTOBBIE YpaBHEHUS JIBHIKECHUSL.
CBobOoaHas YaCcTHIIA. Yacruma B OEeCKOHEYHOH
noTeHuaibHONH siMe. KBanTOBBI ociuisatop. Hynesas
9HEprus, HyJeBble Konebanus. IIpoxoxkieHne yacTuibl yepes
MOTEHIIUANBHEIN Oapbep. TyHHeTbHBIN dPPEKT.

ATOM BOJIOpO/ia B KBaHTOBOH MexaHuke. KBaHTOBBIE
yncia. OpOUTAIBHBIN MEXaHUYECKUH U MAarHUTHBIA MOMEHTHI
dJeKTpoHa B arome. OpOuTamibHOE  THPOMArHUTHOE
otHoweHue. OnwiT IlItepna u I'epnaxa. CnuH 3J€KTpoHA.
[IpyHIMIT TOXIAECTBEHHOCTH MHUKpodacTHll. DepMHOHBI U
0030HBL.  CuMMeTpHWsi  BOJIHOBOM  (DYHKIIMH  CHCTEMBI
onuHAKOBBIX dacTull. [lpuanun  [laymu.  OObsicHeHue
nepuoauueckol  cucrembl  aieMmeHToB  J[.M.MeHnneneena.
DHepreTHueckuif  crekTp aromMoB U Monekynl. Ilpupoxa
XAMUYECKOU CBSI3U.

VYpasuenue Jlupaka. Cnun. Bakyym. YacTuiel 1 aHTUYACTHIIBI

4.3. Ilpaktuueckue (CeMUHAPCKUE) 3aHSTUS
TeMbl MpaKTHYECKUX 3aHATHH U X TPYJOEMKOCTh IPUBEJICHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTuyeckue 3aHsATHsI U UX TPYJIOEMKOCTb

W3 Hnx
DopMbl [IpaKT4e Ne
Tpynoemkocts| CKOH
. aszena
Tembl npakTHyecKux 3ausTuii | MPAKTHICCKAX , (4ac) HOATOTOB IIiI/I cfu/ln
3aHSITUHU
KH, (Jac) JIHEL
Cemectp 7
CooTHoIIEHNE Pemenne 3anau 3 3 1
HEONPENICIIEHHOCTEN
['eitzenOepra, BOTHBI 1€
VYpaBuenue [Ipenunrepa Pemenue 3agau 3 3 1
[ToTennmansHbie Oapbepsbl
KBanrtosas cratuctuka Pemenue 3amau 3 3 2




4 [InaBnenue u Pemenue 3anau 2 2 2
KpUCTAILTU3AIUS
5 TemnoemkocTh TBepAbIX Ten | Pemenue 3anau 3 3 3
6 Jledopmaruu 1 mpodHOCTh | PerreHune 3amau 3 3 3
TBEPABIX TEJ
Bcero: 17 17
4.4. JlabopatopHble 3aHATUS
Tembl 1ab0opaTOPHBIX 3aHATUN U UX TPYI0EMKOCTH IPUBEEHBI B TaOIHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHSATHS U UX TPYJO0EMKOCTb
N3 Hux No
No TpyaoeMKkocTh, | IpaKTUUECKOU | pa3jaena
HaunmenoBanme 1abopaTopHbIX paboT Py - | TP p
n/u (dac) MOATOTOBKH, | TUCITHII
(dac) JINHBI

Y4eOHBIM MIIaHOM HEe TIPETyCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOBaHHE/ BHIIOJHEHUE KYPCOBOU PabOTHI

VY4eOHBIM IJIAHOM HE IIPEYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIxcs
Buypl camocTosiTenbHOM paboThI U €e TPYJOEMKOCTh ITPUBEICHBI B Tabmwme 7.

Tabmmma 7 — Buasl caMoCTOSITENNbHOM pabOTHI B €€ TPYI0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosTenbHO#M paboThI
Yac gac
1 2 3

N3yyenne TeopeTuyeckoro Marepuana

24 24
nucturaabl (TO)
[ToaroroBka k TeKyiiemMy KOHTPOIIO 75 75
ycneBaemoctu (TKY)
[ToaroroBka K mpoMeKyTOYHOM 75 75
arrecramuu (I1A)

Bcero: 74 74

5. IlepedyeHn yueOHO-METOIUUECKOTO 00ECTICUeHUSI
JUISL CAMOCTOSITENTbHON paboThl 00yUaroImuXcs Mo JUCHUIUIHHE (MOJTYJIIO)
YueOHO-MeTOAMYECKNE MaTepualIbl I CAaMOCTOSATEIbHONH paboThl O0YydYaromuXxcs yKa3aHbl B

o.o. 7-11.

6. HepequL NCYaTHBIX U 3JICKTPOHHBIX y‘-Ie6HBIX W3IaHUM

[lepeuenb nevaTHbIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUH IpUBesieH B Tabmule 8.

Tabnuna 8— [lepeueHb nevyaTHBIX U AIEKTPOHHBIX YUEOHBIX U31aHUI




Mudp bubmuorpaduueckas cepiika / URL anpec KonuuecTBo 3K3eMIUISIpOB B
oubmuoTeke
(KpoMe BIIEKTPOHHBIX
9K3EMILISIPOB)

[53(075)] CagenweB U.B. Kypc obmieit ¢pusuku: YueOnoe nocodue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.1. Mexanuka. MosekysapHas pu3uka

[53(075)] CasenweB U.B. Kypc obmeit pusuku: YueOnoe mocodue | ®O(4), 'C(94), 'CU3(1)
B 3 T.2014. T.2. DnekTpuyuecTBO M MaraeTu3M. BoTHBI.
OnTuka.

[53(075)] CagenbeB U.B. Kypc o0meit ¢pusnkn: YaeOHnoe mocodne | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBast ontiuka. AToMHas (pU3HKa.
®u3uka TBepAO0ro Tena. Gu3uka aTOMHOTO s7ipa U
AIIEMEHTAPHBIX YaCTHUI]

[53(075) C12 | CagenneB M.B. Kypc ¢pusnku: YuebHoe mocodue B 3.T. DO(2), I'C(98)
T.2. DnexktpuuectBo. Konebanus u BosHBI. BostHOBas
ontuka. 2008

[531 B&3] Hponos N.E. Mexanuka: OcHOBHBIE 3aKOHBI. M.: ®u3- I'C(133), I'CU3(1), TII°(6)
matimT, 2015

[53(075) Tpodumonra T.N. Kypc ¢puzuxu. 2007, DO(3), I'C(27

T76]

53(075) T76] | Tpodumona T.M. Kypc puzuku. 2003 I'C(35), KJI(5) T'C(134),

I1I°(8)

[531 B&3] HNponos N.E. Mexanuka: OcHoBHBIE 3aK0HBL. M.: ®u3- I'CY3(1), CO(1), ®O(4)
Matimt, 2015 DO(2), I'C(66),

[ 537(075) HNponos N.E. Dnexkrpomaraetnsm. OCHOBHBIE 3aKOHBI. CO(1), III'(18)

N83] 2015

534.2(075) Hponos U.E. Bornossie nporeccel. OcHoBHBIE 3ak0oHBL. | DO(63), ['C(14), I1I'(8)

N83] 2015

530.145(075)
1183

Nponor N.E. KBanToBas ¢pusnka. OCHOBHBIC 3aKOHBI.
2015

T'C(66), ITL(16)

[531 B&3]

Hponos N.E. ®uzuka makpocuctem. OCHOBHBIEC 3aKOHBI.

2015

®0(3), [C(138), [T (30),

7. IlepeueHb 37IEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB
nHOPMAIIMOHHO-TEJICKOMMYHHUKAaMOHHOH cetH «HTepHET»




[Tepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(OPMAIIMOHHO-
TEJICKOMMYHHUKAITMOHHON ceTH « HTepHeT», HEOOXOIAMMBIX JUIA OCBOCHHS JUCIMILTAHBI
npuBe/ieH B TadmIe 9.

Tabmuma 9 — IlepedeHb 9IEKTPOHHBIX 00pa3oBaTEIbHBIX PECYpPCOB HMH(POPMALMOHHO-
TEJIEKOMMYHHUKAIMOHHOH cetu «HTepHeT»
URL anpec HamMmenoBanune
(http://lib.aanet.ru/) bubnuoreka ['YAII
http://Ims.guap.ru Ouznka 1
http://Ims.guap.ru Ddusnka 2
http://Ims.guap.ru Ouznka 3

8. Ilepeuenb nH(MOPMAIIMOHHBIX TEXHOJIOTHIA
8.1. Ilepeuenp mporpaMMHOro oOOeCHeYeHus, HCIOIB3YEMOTO TMPH OCYIIECTBICHUH
00pa3oBaTeNbHOTO MpoIiecca M0 AUCIUIIINHE.

[Tepeyens ucnonp3yemMoro mporpaMMHOTo obecriedeHus mpeacTarieH B Tadmuie 10.
Tabnuna 10— Ilepedens nporpaMMHOTo obecreyeHust

Ne i/t HaunmenoBanue

He npegycmotpeno

8.2. Ilepeuenb UH(OPMAIMOHHO-CIIPABOYHBIX CUCTEM,UCII0JIb3YEMBbIX npu
OCYIIECTBIICHUH 00pa30BaTeIbHOIO MpoIiecca 110 AUCITHILIAHE

[lepeuens UCMONB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEJICTABICH B
Tabymie 11.

Tabnuna 11— Ilepeuens MHPOPMAIMOHHO-CIPABOUHBIX CUCTEM

Noe i/t HanMmenoBanue

He npenycmoTpeno

9. MarepuaiapHO-TeXHUYECKasI Oa3za
CoctaB MaTepHaTbHO-TEXHHYECKON 0a3bl, HEOOXOOUMOW s  OCYIIECTBIICHUS
00pa3oBaTenbHOro MpoIiecca 1Mo JUCIUIINHE, TpeIcTaBieH B Tabmmiel 2.

Tabmmna 12 — CoctaB MaTepruaIbHO-TEXHUYECKOH 0a3bl

No HammenoBanme cocTaBHOM 4acTH MaTepI/IaJ'IBHO-TeXHI/I‘IeCK()ﬁ HOMep ayauTopun
/1t 6a3bl (1pr HEOOXOTUMOCTH)
1 VueGHas ay IMTOpHS TS 3aHATH JIEKIIMOHHOTO THIA, 3aHATHN
CEMHUHAPCKOTO THMA, TPYIMIOBBIX M HHANBHIYATbHBIX KOHCYIBTALINIA, ya. Tactenno, x. 15,
TEKYLIEr0 KOHTPOJISI U POMEKYTOYHOM aTTeCTaLUH. ayautopus Ne32-02

OcHauienue: Cneunanu3upoBaHHas Mebenb; TeXHUYeCKUe CpeacTBa
00yueHus, ciysxallue Ui NpeAcTaBieHus yueOHoi uHpopmMauun
00/b110}1 ayAUTOPUN; HAOOP AEMOHCTPALIIOHHOIO 000pYA0BaHUA

YueOHast ay TMTOpHS ISl IPAKTUUSCKUX 3aHATHIA, 3aHATHN

2 CEMMHAPCKOTO TUIIA, FPYINOBbIX U MHAUBUIYAIbHBIX KOHCYJIBTALNM,
TEKYLIETO KOHTPOJIS ¥ IPOMEKYTOUHOI aTTeCTalnn
OcHainenue: CreuuanusupoBaHHas Mebesb; TEXHUUECKHE CPeaCTBa yn. Facrenno, 1. 15,
00yueHws1, CIyKaline [Uisl IpeCTaBlIeHus yueOHOM nH(pOpMaLum ayauropus Ne32-05

0onbIIol ayquTOpuy; TabopaTopHOe 000pyHoBaHMe (Ta00paTOPHBIH
komruiekce JIKK-2M Ne36 u Ne37 (HTL «Brnamgucy, r. Mocksa);
naboparopubie creHasl U-AUT-110, YVUC-AB-JIP, YUC-AB-VYCII-
10 (00O IIpodobpazoBanue, r. Kazanp); ycranosku ®IIK-03,
®OIIK-05, ®IIK-10 (HIIIT « YuebHast TexHUKa», T. MOCKBA))

10. Onenounsle cpeacTBa 7S IPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
10.1. CocTaB OIIEHOYHBIX CPEJCTBIJS MPOBEACHHUS IPOMEKYTOUHOH aTTeCTalluu
oOyJaromuxcs 110 AUCHHUIIIMHE IPUBEZEH B Tadiuue 13.
Tabmmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJISt TPOBEICHHS TIPOMEKYTOUHOM aTTeCcTaluu

Bun npomexyTouHOlM arrectanuu llepeveHb OLIEHOYHBIX CPENICTB

DK3aMeH Crmcok BOPOCOB K IK3aMEHY

10.2. B kauecTBe KpUTEpUEB OLEHKH YPOBHS C(OPMHPOBAHHOCTU (OCBOCHHS)
KOMIIETEHIMI O0YJaloIUMICS TIPUMEHSIeTCSl S-0alUThbHasl IKala OIEHKH C(HOpMUPOBAHHOCTH
KOMIIETeHIINH, KOTopas npuBeieHa B Tabnuie 14. B TeueHnne cemecTpa MOXKET UCIOJIb30BATHCS
100-0amnpHas  mMKajla  MOJYJbHO-PEUTHHTOBOM  CHCTeMBbl  YHHBEPCHUTETa,  IpPaBHUIIA



HUCIIOJIB30BaHU s KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbBHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabnmna 14 —Kpurepuu oneHKu ypoBHSI cpOPMHUPOBAHHOCTH KOMIIETEHIIUH

OreHKa KOMIIETEHINT

5-OaruTbHas IKaia

XapaxrepucTrka chopMAPOBAHHBIX KOMIICTEHITUH

— oOyyJarormuiicss TIyOOKO W BCECTOPOHHE YCBOWJ IPOTpPaMMHBIN
MaTepuait;

— YBEpPEHHO, JIOTHYHO, ITOCJIEJIOBATEIFHO U TPAMOTHO €T0 M3J1araeT;

— ONMUpAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JATEPATYPHI,

COTIIAYHOY» ¥
GATTCHOY TECHO MPUBS3BIBAET YCBOCHHBIE HAYYHBIC TTOJIOKEHUS C MTPAKTUUECKON
JeSTeIbHOCTHIO HAIPABIICHIS;
— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM HJICH;
— JIEJIAET BBIBOJBI M 0000IIEHNUS
— CBOOOJIHO BJIQJICET CUCTEMOM CITeIMAIN3UPOBAHHBIX MTOHSTHA.
— oOyyJaromuics TBEp/I0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO H
[0 CYIIeCTBY W3JaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOU
TUTEepaTyphI;
«xopomoy — He JIOMYCKaeT CYIEeCTBEHHBIX HETOYHOCTEH; )
GATTCHOY — YBS3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYCCKOW JESITEIBHOCTHIO
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4IHBIE MOJI0OKEHHUS;
— JIEJIAET BBIBOJGI M 0000IIEHNUS;
— BJIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TOHSITHH.
— o0yyaroiuiicss yCBOMJI TOJBKO OCHOBHOW MPOTpaMMHBIA MaTepual,
M0 CYIIECTBY M3JaraeT €ro, Ommpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPHI,
— JIOIyCKaeT HeCYIECTBEHHBIE OMMUOKH U HETOYHOCTH;
«Y/IOBIETBOPUTENHHO .
CATOHON — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTHYECKOM TPUMEHEHUH 3HAHWMA
HaIpaBJICHUS,
— cmabo apryMeHTHpYeT HayIHBIC TTOJIOKEHUS,
— 3aTpyaHsieTcs B GOpMYITUPOBAHUHT BBIBOJIOB M 000OIIECHUI;
— JaCTUYHO BJIAJICET CHCTEMOH CeIMATU3UPOBAHHBIX TOHSTHIA.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuana;
— IOMyCKaeT  CYIIECTBEHHbIE OIMMOKA W  HETOYHOCTH  MPH
«HEYJIOBJICTBOPUTEIIHHO» .
paccMOTpeHNH POOJIeM B KOHKPETHOM HallpaBJICHHH;
«HE 3aYTEHOY

— UCIBITHIBACT TPYAHOCTH B IPAKTUUECKOM MPUMEHEHUH 3HAHUIA;
— HE MOJKET apryMEHTHPOBATh HAYYHbIC MOJIOKCHHUS,
— He popMyIHpYyeT BHIBOJAOB U 0000IIEHHIH.

10.3. TunoBbie KOHTPOIbHBIE 3aJaHUSI LU HHBIE MaTepUAIIHIL.
Bompocs (3agaun) ass sK3aMeHa mpeicTaBieHsl B Tadauie 15.

Tabmuma
Ne /m [lepeyenb BompocoB (3a1au) Ajsl FK3aMeHa

1 .Dotord ekt 1 ero 3aKOHBI OIlK-1.3.1

2 .TopMoO3HOE PEHTTeHOBCKOE M3TyUCHUE OIIK-1.V.1

3 ®oToHbI 1 UX cBOlcTBA. KBaHTOBO — BOJTHOBOH /Tyasii3m OIIK-1.B.1

4 ['unoresa ne bpoityis u moATBEpKaaroIIE €€ ONbIThL. BoIHBI 1e OIIK-1.3.1
bpoitnst

5 VYpauenue [llpeaunrepa — 0CHOBHOE ypaBHEHHE KBAHTOBOU OIIK-1.3.1
MEXaHUKU




6 du3nveckuii CMBICT M CBONCTBA BOJTHOBOU (DYHKITHH OIIK-5.V¥.1
7 3ajaua 0 MEKpOYaCTHIlE B OECKOHEYHO TITyOOKOH MOTEHIIUATTEHOMN OIIK-5.B.1
8 glfl\;)ea.BHeHHe [lIpenuarepa u ero pemenue misg ceodoaron gyactumsr | OIMK-1.3.1
9 [IpoxosxaeHne yacTULbI Yepe3 MOTEHIUAIBHBIN Oapbep OIIK-1.3.1
10 KBaHTOBBII rapMOHUUYECKUI OCHUILIATOP OIIK-1.3.1
11 KBanToBbIii poTaTop OIIK-1.3.1
12 VYpasuenne llpenunrepa 1uist 3J€KTpoHA B aTOME BOJOPO/A. OIIK-5.V.1
KBaHTOBEIE yKcCIa.
13 CrmH 37eKTpoHa OIIK-5.B.1
14 [Tpunatun [aymu. CTpoeHne 3JeKTPOHHBIX 000JI0YEK. OIIK-5.V¥.1
Ilepunoamueckast cucreMa
15 Buipl cBs3elt B MoJieKyax v MOTEHIMATbHAS SHEPTHSI MOJIEKYT OIIK-5.3.1
16 KsanToras cratuctuka ®epmu — Jlupaka OIIK-1.3.1
17 KBanToBas cratuctuka boze — DiiHinTeitHa OIIK-1.3.1
18 CBsi3b B KpUCTAJLJIE. DHEPreTUYECKUE 30HbI B KpUCTAIIIAX. OIIK-
VYpasuenue [llpeaunrepa u ero pemeHue 1.V.1
19 3aroHeHue 30H 3J1eKTpoHaMu. [ [poBOTHUKY, TOITyIPOBOIHUKY U OIIK-1.B.1
JIIDJICKTPUKH.
20 Knaccudukanms TBepAbIx Tel OIIK-5.3.1
21 Kpucrammueckast pererka. JiueMeHTapHas ssueika OIIK-1.3.1
22 Ycnosus bpass. Tpancisiunonssle penietku bpasa OIIK-5.V.1
23 Kpucramnorpapudeckre nHIEKCHI OIIK-1.V.1
24 DKCIIEpUMEHTAIbHOE HCCIIEA0BAHUE CTPYKTYPhI TBEPABIX TEI OIIK-5.B.1
25 Tunel 1eeKTOB B TBEPBIX TEIAX OIIK-1.3.1
26 . TeroBele Toueunsle Aedextsl o @penkemo u HlorTkn OIIK-1.3.1
27 PaBHOBecHast KOHIIEHTpALHs TOUEUHBIX JIE(PEKTOB OIIK-5.V.1
28 Jluciokaru u Ux cBOMCTBA OIIK-5.3.1
29 MexaHnnyeckre HapsKEHUS B TBEPABIX Teax OIIK-1.B.1
30 Buter nedopmarnwii, uX BHJIBI U OTIHCAHUE OIIK-1.3.1
31 Yupyrocts. 3akon ['yka /711 H30TPOIMHBIX TBEPABIX TEJ OIIK-1.V.1
32 [InacTyeckue cBOCTBA TBEPABIX TeJl. TeKydecTh. OIIK-1.B.1




33 XpymnKue pa3pyieHus OIIK-1.3.1
34 DNeKTpOHHAS] TEOPHUS BAJICHTHOCTH OIIK-1.3.1
35 Monexynspasie kpuctamuibl. Cunsl Ban-nep-Baansca OIIK-5.3.1
36 WNonnas cBs3b. MoHHBIE KpHCTALTHI OIIK-1.V.1
37 KoBasneHnrtHas cBs3b. KoBasleHTHBIE KpUCTAILIbI OIIK-1.B.1
38 Meramueckne KpucTauibl OIIK-1.3.1
39 Bonopoanast cBsi3b B KprcTallIax OIIK-1.3.1
40 Kiaccnueckas teopus temtoemkocTu Jlrononra u [t OIIK-1.3.1
41 KBanToBas Teopus TEMI0EMKOCTH DWHINITEHHA OIIK-5.3.1
42 KBanToBas Teopus temmoeMkoctu Jlebast. OIIK-1.3.1
43 DNeKTPOHHAS TETIOEMKOCTh B €€ 3aBUCUMOCTh OT TEMIIEPATyPhI OIIK-5.B.1
44 DOHOHBI M UX CBOHCTBA OIIK-1.3.1
45 TemnnoBoe paciupeHue TBEpIbIX TET OIIK-1.V.1
46 Permretounas TemmompoBOAHOCTD TBEPBIX TEI OIIK-1.3.1
47 DNeKTpOHHAS TEILTOTPOBOJHOCTH METALIOB OIIK-5.3.1
48 Juddy3us — mporiece nmepeHoca BerecTsa OIIK-1.B.1
49 XapakTepUCTHKU JBUKEHUS JJIEKTPOHOB B IIPOBOIHHUKE OIIK-1.3.1
50 Jlmmaa cBoGoaHOTO MTpobera 3JIeKTPOHOB B MTPOBOTHUKE OIIK-5.V¥.1
51 V nenpHas 3IEKTPOIPOBOAHOCTh. 3aBUCUMOCTD MPOBOIUMOCTH OT OIIK-1.3.1

TEeMIEepPaTypbl
52 DNEeKTPONPOBOJAHOCTh METAJIOB U CILIABOB OIIK-1.B.1
53 [HomynpoBoguuku. CoOcTBeHHast MpoBOAUMOCTb. [IpumecHas OIIK-1.3.1

IPOBOJANMOCTD
54 D¢ dexT cunpHOTrO MO OIIK-5.3.1
55 Dddext 'anna OIIK-1.3.1
56 ®doTonpoBoAMMOCTh (BHYTpeHHUH (POT03)(PEKT). DKCUTOHBL OIlK-1.3.1
57 JIroMUHECTICHITNS KPUCTALIIOB OIIK-1.3.1
58 HamaramyeHHOCTB TBEpABIX T€JI. MarHuTHasi BOCIPUMMYUBOCTD OIIK-

U TIPOHMITaeMOCTh. Jlua-, mapa- u peppoMarHeTu3M 1.V.1
59 MarnuTtHble CBOICTBA aTOMOB OIIK-5.B.1




60 [Ipupona qua- u mapamarseTu3mMa OIIK-5.3.1
61 [Tpupoma peppomaraeTrzma. AHTUPEPPOMATHETHKH. DEpPUTHI OIlK-1.3.1
62 KontakT 1Byx metayuoB. PaGoTta Brixo/a OIIK-5.V.1
63 KonTtakT metamna ¢ mpoBogHUKOM. KOHTAaKT MOIYTIPOBOTHUKOB C OIIK-1.B.1
pPa3HBIMU TUIIAMU IPOBOJIMMOCTHU
64 KonTakt mMeTaia ¢ mpoBoJHUKOM. KOHTaKT MoiIynpoBoIHUKOB OIIK-
C Pa3HBIMU TUIIAMU IIPOBOJUMOCTH 1.V.1
65 KonTakt MeTaiua ¢ mpoBoJHUKOM. KOHTaKT MoIynpoBOIHUKOB OIIK-
C Pa3HBIMU TUIIAMU TIPOBOJUMOCTH 5.V.1
66 Tepmonnextpuueckue sBiaeHus (3pdext 3eedeka u [lenetne) OIIK-1.3.1
67 CaepxnpoBogumocTs. CyTh siBieHus. Kpurepuii HysieBoro OIIK-1.3.1
COTIPOTUBIICHUS
68 Temmneparypa mepexoJioB B CBEpXIIPOBOISAIINEE COCTOSTHUS OIIK-5.B.1
69 Wneanpablii quamaraeTn3m npu ceepxnpoBoaumoctu. Kputuueckoe | OTIK-5.3.1
MarHUTHOE 1oJe
70 B3auMocBsI3b CBEPXITPOBOIMMOCTH CO CTPYKTYPOU KpUCTaUIa U OIIK-1.3.1
TETIOEMKOCTBIO
71 KBaHTOBaHMEe MarHUTHOTO MOTOKA. DddekT J[xo3edcona OIlK-1.3.1
72 Teopus ceepxnpoBogumocts . I ®. JlonnoHos OIIK-1.3.1
73 Teopus cBepxnpoBogumocTu ['mu36ypra u Jlannay OIIK-1.3.1
74 Teopus ceepxmpoBogumoctd bapauna — Kymepa — [pugdepa OIlK-1.3.1
15 — Bonpocs! (3agaun) 1uist 3K3aMeHa
Bompocsr (3amaun) s 3auera / qud¢. 3adera npeacraBieHbl B Tadmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3agera / audd. 3adyera
Kon
Ne /m [lepeuens BompocoB (3aga4) amns 3adera / qudd. 3adera HHIKaTOpA

Y4eOHbIM IJIAHOM HE IPEYyCMOTPEHO

[lepeyerp TeM JUIT KypCOBOTO TPOEKTHPOBAHUS/BBIOIHEHHUS KypCcOBOM paboThI
IpeJCTaBIeHb! B Tabue 17.
Tabmuma 17 — Ilepeders TeM JUIsE KypcOBOT'O IPOSKTHPOBAHMUS/BBIITOJIHEHUSI KYPCOBOM pabOTHI

No 1/ [IpumepHbIii TepedeHb TeM 7Sl KypCOBOTO MPOESKTUPOBAHUS/BBITIOTHEHMS
B KypPCOBOM pabOTHI
4eOHBIM IUIAHOM HE IPEIYCMOTPEH
Yuebd aHOM HE IIPETYCMOTPEHO
Bompocel st mpoBeneHUS TPOMEKYTOUHOW aTTeCTAllMM B BHJIE TECTHPOBAHHS

IpesicTaBIeHb! B Tadauie 18.

Tab6muma 18 —

IIprMepHBIii IepedeHb BOIPOCOB JUIsl TECTOB

[Ne |

[IprmepHbIii nepedyeHb BOIPOCOB ISl TECTOB

Kon




o/

UHUKATOP
a

Tecr 1

1. AGCOIIOTHO TBEPAOE TEJIO MOXKET COBEPILIATH CIEAYIOINE ABH)KEHHUS. . .
a) TOJIbKO BpalaresbHOe, 0) TOJIBKO MOCTYIATEIBHOE,

B) U3MEHATH (JOPMY IO/ ICHCTBUEM BHEIIHEN CHUIIHI,

I') TOJIBKO MTOCTYNATENIbHOE U BpalllaTeIbHOE.

OIIK-1.3.1

Yucio creneHeit cBOOOIbI MAaTEepUATIbHON TOUKH ...
a) BCer/ia paBHO TpeMm, 0) Bcerjia paBHO JBYM, B) BCET/Ia paBHO €IMHHMIIE,
T') 3aBUCHT OT OTpaHUYCHU B JBMKCHUHU TeJa, HO HE MPEBOCXONT TPEeX

OIIK-1.3.1

BriGepure nmpaBuiibHYIO GOpPMYITY TSI MOMEHTA HMITYJIECa MaTePUATBHOM
TOYKHU.

OIIK-1.3.1

Kakast MexaHndeckast BeJIMUMHA HE OCTAETCS TOCTOSTHHOM IPH JIBUKEHUN
m1aneTsl Bokpyr ConHIa 1o mumuney?  A) UMIYJIbC IUIaHEeThl, 0)
MOMEHT MMITyJIbCa, B) MEXaHHWYeCKasi SHEpIHsl, I') Macca IJIAHETHL.

OIIK-1.3.1

VYBenuyeHne MOJTHON MeXaHNIeCKO SHEPTUH CUCTEMBI COTIPOBOKIACTCS
a) MpeBpalleHueM BHYTPEHHEH YSHEPTUU B MEXaHUYIECKYIO,

0) mpeBparreHueM MeXaHUIeCKOi YHEPTUH BO BHYTPEHHIOIO,

B) TIpEeBpAICHUEM ITOTCHIIUAIEHOW YHEPTUN B KHHETHIECKYTO,

T') peBpalieHNeM KHHETHUECKOM SHePTUH B TOTEHIIUATIBHYIO.

OIIK-1.3.1

. IluBapmaHTOM B T€OpHH OTHOCUTEIHHOCTH SIBIISIETCS ...
a) peNSTUBHUCTCKAS Macca,  O) PEISITUBUCTCKUI UMITYJIbC,
B) KHHETHUYECKas DHEPIUs, T) MOJTHASI SHEPTHUs, [) SHEPTHUs MOKOsL.

OIIK-1.3.1

7. MartepuanbHas TOUYKa HAYMHACT JBUTATHCS TI0 OKPYKHOCTH
pamuycoM R =0,9M ¢ TaHT€HIIMAIBHBIM YCKOPEHUEM

2 .
a, =6 M/ ¢” . Haiftu nmosiiHoe yckopeHue TOYKA B MOMEHT BPEMEHU

t=0,25¢

a) Z,SM/CZ, 0) 6,5M/02, B) 8,5M/02, r) 9,5M/02, 1)

OIIK-1.B.1

15 m/c?

Kocmuueckuii kopadiab asuxercs co ckopoctbto V = 0,8-C.
KocMoOHaBT epKUT cTepKeHb ¢ COOCTBEHHOM JUIMHOHN 1 M B
HaIPaBJICHUH, TIEPIICHIUKYIAPHOM CKOpocTr Kopabis. Kakoii
OyJeT IJIMHa CTeP KHS I HEIOABYKHOTO HaO o 1aTens?

a)0,6 m, 06)0.8m, B)IM, T1)125M, 1)5/3Mm.

OIIK-1.B.1

Tecrt 2

. Uto xapakTepusyeT HOpMaJIbHOE YCKOpPEHHe?  a) U3MEHEHHE CKOPOCTHU IO
BeIUUYnHE, 0) N3MEHEHNE CKOPOCTHU 10 HAIlPaBJICHUIO, B) N3MEHEHHE CKOPOCTH
10 BeJINYMHE U

HaIpPaBJICHUIO

OIIK-1.3.1

. B kakom cnyuae ummynibe Tena Oy1eT 0cTaBaThCs MOCTOSHHBIM?

a) Bcerna, 6) B ciywae, xorma Ha Teyo He JEHUCTBYIOT CHJIBI WU JIEHCTBHE
3THX CHJI CKOMIIEHCHPOBAHO, B) B ciyuae, korja Teno JBUXKETCS MO MpsIMO
JUHAH, T') B ciaydae, Koria Teio JBMKETCS 110 OKPYKHOCTH

OIIK-1.3.1

MaTepI/IaJ'IBHaSI TOYKa, INOJABCIICHHAA HaA HEBECOMOM HepaCTH)KHMOﬁ HUTH,
COBCpPHIACT ABHUIKCHUC B BepTHKaJIBHOﬁ IUIOCKOCTH. B KakoM ITOJIOKESHHUH
MOMCHT UMITYJIbCa MaKcuMajicH?

1. MOMCHT HMIIyJIbCa BO BpEMA JBUKCHHUS HMCCT IIOCTOAHHOC
HCHYJICBOC 3HAYCHUC

OIIK-1.3.1




2 MOMEHT UMITYJIbCca PaBeH HYIIIO, T.K. ABM)KEHUE TeJla III0CKOoe

3 MOMEHT UMITYJIbCa PaBeH HYJIO, T.K. ABUYKEHUE Teja MOCTyNnaTeIbHOe
4. MOMEHT UMITYJIbca MaKCUMaJIeH B CaMOM BEPXHEM MOJIOKEHUU

5 MOMEHT UMITYJIbCa MAaKCUMAJIEH B CAMOM HUKHEM IOJI0KEHUN

4 | Pagmyc ToHKOTO 00pydYa yBeIMYMIU B 2 pasa, a Maccy ymeHbmuiau B 2 paza. | OIIK-1.B.1
Kak u3meHnTCS MOMEHT MHEpIMU 00pyda OTHOCHUTEIBHO OCH, IPOXOISIINA
4yepe3 ero 1meHTp?

a) He M3MEHHUTCs; 0) yBenuuuTcst B 4 paza; B) yBEIMUMTCS B 2 paza; T)
YMEHBIIIUTCS B 2 pasa.

5 | Y3 npuBeIeHHBIX HUKE COOTHOIIEHUN KJIACCUUECKOUW MexXxaHuku ykazath Ty, | OIIK-1.3.1
KOTOpasi CIIpaBe/IJINBa B TEOPUH OTHOCUTENBHOCTH, €CIIH MO BEIUYNHONR m
MMETh B BUJY PEJSITUBUCTCKYIO Maccy?

- - - - > > - >
\.dP=mdV 2.dP=madt 3.dE,=(PdV) 4.dE.=mVdV|) 5.dE, =

6 | Yron moBopoTa KoJjieca M3MEHSETCS CO BpeMEeHeM 10 3aKoHy ¢(t) = bt , T1e

b=0,1pad/c’. Uemy paBHa yrioBas ckopocTh (@ ) Koneca gepe3 10 c.
a) 2,5 pag/c , 6) 0,5 pan/c, B) 1,0 pan/c

7 | llotenumanpHas sHeprus yactunsl  U=aly ,rme a = 10 JIx. IIpoeknus | OIIK-1.B.1
cunel Fy B Touke (1,1)m paBra: a) 2 H, 6) OH, B) 10 H.

8 | . B xakom ciydae MOMEHT UMITyJIbca Tena Oyaer octaBarbest moctossHabiM? | OIIK-1.3.1
a) Bcerna, 6) B ciydae, korzia Ha Tello He JIEHCTBYIOT CHUJIBI WJIU JIEHCTBHE
ATUX CUJI CKOMIIEHCUPOBAHO, B) B ciydae, xorna Teno ABUKETCS 1O MPSIMOMA
JTMHAM, T) B cilygae, Korja Teao IBUKETCS 10 OKPYKHOCTH.

[lepedeHb TeM KOHTPOJBHBIX pabOT MO JMCIUIUIMHE OOYYAIOMIMXCS 3a09HOW (OPMBI
oOydeHus1, IpeJICTaBIeHkI B Tabuie 19.

Ta6mmma 19 — [lepedens KOHTPOJIBHBIX paboOT

Ne /i [lepeyerb KOHTPOJBHBIX PadbOT

He npegycMotpeno

10.4. Metonuueckrie  Marepuaibl,  ONPENCISIIOIIUME  MOPOUEAYpPbl  OICHUBAHMS
WHAWKATOPOB, XapaKTEepPH3YIOMIUX JTambl (OPMHUPOBAHUS KOMIIETEHIIMH, COJEpXKaTcs B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIL pernameHTHpPYIOIIUX TOPSIOK U HPOUEAYPY
MIPOBEICHUST TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHOU aTTEeCTAIlMH O0yYarOIIAXCsI
I'VAIL

11. Metonuueckue yKkazaHus JUisl OOy4arOIIHXCsI IO OCBOCHHIO JUCITUTIIAHBI

11.1. Meronuyeckue ykazaHusi il OOydYalOIIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuasa

OCHOBHOE Ha3HAY€HUE JIEKIIMOHHOIO MaTepuaja — JOTMYECKU CTPOUHOE, CUCTEMHOE,
NIyOOKOEe W SICHOE M3JI0KeHHe ydeOHoro marepuania. Ha3HaueHme coBpeMEHHOH JEKIIUU B
paMKax TUCIUILUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpMAIMIO 1O TeMe, a B OCBOCHUU
(yHIaMEHTAIBHBIX TPOOJIeM JUCIUIUIMHBI, METOJOB HAYYHOIO TIIO3HAHHS, HOBEUIIHX
JIOCTH>KEHUI Hay4yHOU MbIcid. B ydyeOHOM mponecce JIeKIUsl BBIIOJHSIET METO/I0JI0THYECKYIO,
OpTaHW3AIMOHHYIO U WHPOpMAIMOHHYIO (yHKIUU. JIEKIMS pacKphIBaeT MOHATHIHBINA anmapar
KOHKpEeTHOW obnacTu 3HaHWs, €€ HpoOJieMbl, JaeT IeJbHOe MPEJCTaBICHHE O NUCIUIUIMHE,
MMOKa3bIBAET B3aMMOCBSI3b C JIPYTUMU JUCITUTIIINHAMH.

[LmanupyeMble pe3yiIbTaThl IPU OCBOCHUH 00YYAIOIIUMUCS JICKIIMOHHOIO MaTepHaa:

— TIOJy4eHHE COBPEMEHHBIX, II€JOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUM, YPOBEHBb
KOTOPBIX OIPEJIEISIETCS 1IEIeBOM YCTAHOBKON K KaX /10 KOHKPETHOU TEME;




— TIOJMy4YeHHE OMbITa TBOPUYECKOU pabOThI COBMECTHO C MPEIO IaBaTEIeM;

— pa3BuUTHE NPO(EeCCHOHAIBLHO-IEIOBBIX  KauecTB, JIIOOBH K  NpeaMETy |
CaMOCTOSTEJIBHOTO TBOPYECKOTO MBIIILICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOro HHTepeca, He0OXOAUMOTO JIJIsl CAMOCTOSITETLHOW paboTHI;

— T[OJIydYeHUE 3HAHUUA O COBPEMEHHOM YPOBHE Da3BUTHsS HAYKHM U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHsSI HA ONMKaiIMe rojbl;

— Hay4HTHhCS METOJMYECKH oOpabaThiBaTh Marepuai (BBIICIATH TIJIaBHBIE MBICIHA U
MOJIOKEHUSI, TPUXOAUTH K KOHKPETHBIM BBIBOJIaM, MOBTOPSATh HMX B  Pa3JIMYHbBIX
(bopmMyIHpoBKax);

— TOJy4YeHHE TOYHOTO MOHUMAHUS BCeX HEOOXOAMMBIX TEPMUHOB M TIOHSTHA.

JIeKIMOHHBIA MaTepuall MOXET COMPOBOXKIATHCA JAEMOHCTpalMeil CclailioB U
WCIIOJB30BAHUEM paA3/IaTOYHOTO Marepuaja MpHU MPOBEACHUU KOPOTKUX JUCKYCCHUH 00
0COOEHHOCTSX MPUMEHEHHS OT/ISTHHBIX TEMATHK 110 JUCITUTIIINHE.

11.2. MeTtonuueckre ykazaHusi sl OOy4YalOMIMXCsl MO MPOXOKICHUIO MPAKTUYECKUX
3aHATHN

[IpakTdeckoe 3aHSATHE SBISIETCS OJHOW M3 OCHOBHBIX (DOpM OpraHm3anuu y4eOHOTro
mporiecca, 3aKIFOYArOIIascs B BHITOJHEHUH 00YJarOITUMUCS 10T PYKOBOACTBOM IPETIO1aBaTelIs
KOMILIEKCa Y4YEOHBIX 3a/laHMi C 1IeJIbI0 YCBOEHMSI HAYYHO-TEOPETUUYECKUX OCHOB YUEOHOM
JTUCITATITAHEI, PUOOPETEHNUS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JESITEIIBHOCTH.

[{enpro MPaKTUYECKOTO 3aHITHSI TSI 00yJAOIIErocs SBISETCS] MPUBUTHE O0YUAFOIITMCS
YMEHWHN U HABBIKOB MPAKTHYECKOUN JEATENLHOCTH 110 U3yYAEMOU TUCIIUIIIINHE.

[Tnaaupyemplie pe3yabTaThl IPU OCBOSHUU O0YUAIOITUMCS TPAKTHUECKUX 3aHSATHI:

— 3aKpervieHue, YriIyOJeHWe, paclMpeHrue M JeTalu3alus 3HAHWA TPH PEIICHUH
KOHKPETHBIX 3a/a4;

— pa3BWTHE IIO3HABATEJIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIPHOCTH  MBIIICHUS,
TBOPYECKON aKTHUBHOCTH;

— OBJAJICHWE HOBBIMM METOJAMH U METOAMKAMHM H3Yy4YEeHHs KOHKPETHOH ydeOHOU
JHUCIUILINHEI,

— BbIpabOTKA CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TONYYSHHBIX 3HAHUHA IS
BBITIOJIHEHUS 3aJaHUT;

— o0ecriedyeHne pariOHAILHOTO COYETAHUs KOJUICKTUBHON M WHIAMBHIYyAILHOH (Gopm
oOydeHwusl.

TpeGoBanusl K MPOBEJICHUIO MPAKTUYSCKUX 3aHATHI

[IpakTyeckne 3aHATHS MPOBOJASTCS B BHJE OOCYXKICHHS OCHOBHBIX THUIIOB 3ajad,

CBSI3aHHBIX C TEOPETUUYECKUMHU BOIPOCAMH, PACCMATPUBAEMBIMU B JICKIIMOHHOM Kypce U B BUJE
pazbopa BOmpoCOB, KOTOPbIE MOT'YT BO3HUKHYTB y CTYJIEHTOB IIPH OCBOCHUH Marepuasa.

Mertoanueckne ykazaHUSI 1O TMPOBEACHUIO NPAKTHYECKUX 3aHITH MNpHUBEICHBI B
CIIEYIOMUX MOocoOusax uMmerommxcs B O6mbmuorexke ['YAII B HameuaTaHHOM M AJIEKTPOHHOM
BHUJC:

Mexannka. Konebanus n Bomubl. Tepmomunamuka. COoopuuk 3amau /.M. Koanenko,
I0.A. Ky3nenor, M.H.Kyns6umkas, H.I1.JIlaBpoBckasi, H.H.JIutBunoa, E.B. Momaps , FO.A.
HoBukoa, B.®. Opnos, [.E.Ilorapes, B.K. Ilpununko, E.B. Xonunera. FO.H. Ilapes,
B.b.Ianun, b.® Iudpun, C.A. lepbdak 2010. 84 c.

OnextpuuectBo.  Marnetusm.  Onrtuka.  COopuuk  3amau.  //MU.  Kosanenko,
H.IT1.JIaBpoBckas, H.H.JIutBunosa, E.B. PytpkoB. FO.H. Ilapes, b.®.1lludppun, C.A. Illepdbax
2013. 80 c.

KsantoBas ¢usmka. COopuumk 3amad //, WM. Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunoBa, B.®. Opnos, ['.JI. Ilnexotkuna, B.K. Ilpumunko, E.B. Pytekos, FO.H. Iapes, C.A
[Ilep6axk, 2004, 56¢.



11.3. MeTtonuueckne yKa3zaHusl I OOYYAIOIIMXCS TO BBIMOJHEHUIO JIA0OPATOPHBIX
pabot

B xone BemomHeHus 1abopaTOpHBIX pabOT OOyYarOmMUics JODKeH YINIyOUTh |
3aKpeNuTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBIIAJETh COBPEMEHHOW METOJMKONW M TEXHUKOU
AKCTIEPUMEHTAa B COOTBETCTBHUHM C KBATU(PHUKAIMOHHON XapaKTEPUCTHKONW OO0YyJaromerocs.
Bremmonnenue nadbopaTopHblx paboT COCTOUT M3 AKCHEPUMEHTATBHO-IPAKTHYECKOM, pacueTHO-
AHATMTAYECKON YacTEW U KOHTPOJIBHBIX MEPOIIPUSTHAM.

Bremmonuenue mabopaTopHbIX paboT 0OydYaIOMUMCS SIBISIETCS HEOTHEMIIEMOW YacThIO
W3Y4YeHMs] JIMCUUIUIMHBI, OIpeJesieMoi ydueOHBIM IIJJaHOM, M OTHOCHTCS K CpEICTBaM,
o0ecneunBarOIIMM PEIEHUE CIIEAYIOIUX OCHOBHBIX 337a4 00y4aroerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEIOBAaHUS MPOIECCOB, SBIEHUHM U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOUW JUCIUIUINHEI,

— 3aKpeluvleHHe, pa3BUTHE U JeTallu3alus TEOPEeTUUYECKUX 3HAHUU, TMOJYYEHHBIX Ha
JEKIUSX;

— TIONy4YeHHe HOBOM MH(OpMAINH 110 H3yYaeMOU JUCIUILIHHE;

— TpuoOpeTeHWe  HABBHIKOB  CaMOCTOSATEIBHOW  paboThl ¢ Jab0OpaTOpHBIM
o0opy0BaHUEM U PUOOpaMHU.

3aganue u TpeOOBaHUs K IPOBEACHUIO JIAO0PATOPHBIX PAOOT
B Tedyenme cemecTpa KaXIblld CTYJEHT B COOTBETCTBHM C paboueil mporpaMMoit 1mo

qucuurniae Pusnka JTOMKEeH BBIIOIHUTH OIpeJlelieHHOe YHClo JadoparopHbix pador. Ha
KaKIylo JadopaTopHyI0 paboTy IUIaHUpyeTcs He MeHee JBYX 3aHsITUi: OJHO — Ha
BBINIOJIHEHUE W3MEpPEHWil, U OJHO — Ha 3amuTy ordera. OTUeT NUIIETCS HE BO BpeMs
3aHITUH, a JOMa WK B OMOIMOTEKE.

B navane cemectpa 10 Havana 3aHATUN CTYJEHT JOJIKEH OBbITh MPOMHCTPYKTUPOBAH IO
TEeXHHUKE 0€30MacHOCTU MPHU MPOBEIEHUU JTabopaTopHbIX padoT nmo ¢usuke. [IpoxoxaeHue
WHCTpYKTaXa (UKCUpyeTcss B CHENHMATbHOM JKypHalle; TaM HYXHO 00s3aTelbHO
pacnucarbcs.

B naGoparopuio CTyAEHTHI JOJKEH MPUXOJUTh MOATOTOBIEHHBIMU K Ha3HAYeHHOM
pabore. Heobxoanmo 3apaHee mpouuTarh onucaHue paboThl U TEOPETUUYECKUE CBEACHUS U3
COOTBETCTBYIOIEro pasfena kKypca. He 3a0biBafiTe 0 pekOMeHJOBaHHOW JuTepaType u
00s13aTeNbHO MOTYYUTe B OMOINOTEKE BCE TIOCOOMSI, BBITTyCKaeMble Kadeapoid.

BoimosssTe paboTy cTyeHTy pa3pelnaeTcs, JULIb OCe JIOMycKa, IOIYyYeHHOro mocie
Oecenbl ¢ mpenoaasareneM. IlpenonaBatens gomkeH yOeqUThCs, YTO CTYI€HT IOHUMAET:

KaKue sIBJICHHs OH OyJleT HaOIIoAaTh U UCCIIeI0BaTh;

Kakasl L1eJIb [1epe]] HUM IIOCTaBJICHA;

KaKuMU IpuOOpaMu U KaK BeyTCs U3MEPEHUs;

Kak CJIeAyeT NPOBOJUTH SKCIIEPUMEHT.

ITony4eHHBIH 10IycK K padoTe OTMEYAeTCsl IPENoJaBaTelIeM B KypHaJe.

B mnpomecce BblnonHeHUS J1a0OpaTOpHO pPabOTHI HYKHO O0s3aTENbHO 3allOJHUTD
MPOTOKOJI M3MepeHuil. Y KaXJIOoro CTyJAeHTa MPOTOKOJ W3MEpPEHH#l JOJKeH OBITh CBOI;
BEJICHHE OJJHOTO IPOTOKOJIA HECKOJbKUMU CTYJIEHTAMHM BMECTe He Jomyckaercs. [IpoTokon
BeJieTcs Ha nucte ¢popmara A4. B mpoTokosie JOMKHO ObITh OTPaKeHO:

TOYHOE TII0JJHOE€ Ha3BaHME M HOMep JabopaTOpHOM paboTbl B COOTBETCTBUU C
METOIUYECKUM IIOCOOHEM;

(damuus, THALUANBI CTY/IEHTa U HOMEp IPYTIIbI;



(haMusMs 1 MHULIAATBI TPero/jaBaTeis;

TabJIMI[a TEXHUYECKUX XapaKTePUCTUK M3MEPHUTENbHBIX MpuOOpoB (Ha3BaHue Nnpuodopa,
pabounii 1uana3oH, IieHa JeJIeHHsl, KJIacC TOYHOCTH U Jp.);

[apameTpbl YCTAaHOBKH, HA HEll yKa3aHHBIE;

pe3yabTaThl U3BMEPEHUN;

JlaTa ¥ TOAIKCH CTYICHTA.

Bce 3anmcn mOMKHBI BECTHCH ABTOPYYKOW, IIAPUKOBOM, KANWIUIISIPHON WIIM TENEBON
PYUKO#. 3anuch HaOIIOIEHNI U JaHHBIX KapaHIalloM He JJOIyCKaeTcsl, KapaH aoM MOYKHO
JUIIb YePTUTH TabuLbl U rpaduku. BegeHne «4epHOBUKOB MPOTOKOJIA» U MEPENUChIBAHUE
UX B KOHIE 3aHATUSA HAYUCTO HE PEKOMEHAYETCS; OTO HEHYXXHas Tpara BpPEMEHU U
BO3MOXHOCTb JIONYCTUTh OLIMOKY MpH NepenuchiBaHuu. CTapareabHOCTh U aKKypPaTHOCTb
JTydille TPOSIBUTH MPH O)OPMIIEHUHU OTUETA.

ITo okoHUaHMM U3MEpPEHUIl TPOTOKOJI 003aTENIBHO AaeTcs Ha MOJIUCH IPENoAaBaTello.
be3 »arToi moanmucH MPOTOKON cuMTaeTcs HeaeucTBurenbHbIM. [loamucs crynenta B
MPOTOKOJIEe 0003HA4YaeT, YTO OH OTBEYaeT 3a BCe IPOBEJCHHBIC M3MEPEHHus, a IMOIIHCH
MpernojaBaTells 03Ha4aeT, YTo padoTa JeHCTBUTENBHO BBITOJIHAJIACH U YKA3aHHbIC 3HAUECHUS
JEUCTBUTEINBHO IOJyYeHbl UMEHHO TEM CTYAEHTOM, KOTOPBIN COCTAaBUII IIPOTOKOIL.

ITo pesynbraram, 3aUKCUPOBAHHBIM B IPOTOKOJIE U3MEPEHHH, CTYyJEeHT JAOMa MUIIET
OTYET ¥ 3allHINaeT ero Ha ciexyromnieM 3aHsaTuu. [lpu 3amure oTuera MOryT OBITH 3aJ]aHbI
M00bIe BOMPOCHI MO TEOPUH HM3Yy4aeMOro SIBIEHHS M 1O IMOJIYy4YeHHBIM pe3ylibTartaM. 3a
MPUHATBHIA OTYET MpenojiaBaTellb BHICTABISET CTYACHTY OLIEHKY M IOcie 3TOro cooOlrmaer
HOMEp U HazBaHUE clieytolei 1adopaTopHOil paboThI.

Crpykrypa 1 hopma oTuera 0 J1abopaToOpHOi pabore
OTueT JTOJKEH CoJIepKaTh CIIeIYIOIIUe pa3/Ieiibl:

1. Ilens paboTHI.
Ona cdopmynarpoBaHa B ONHCAHUU JTaOOpaTOpHO padoOThI, OTTyJa ee Ccleryer

IIepenucarb.

2. Onucanue 1adopaTOpHOM YCTaHOBKH.

Onucanue  yCTaHOBKM  JODKHO  ObITh  KpaTkuMm.  Creayer  OrpaHUYMTHCS
(YHKIIMOHAIBHOM MM DJICKTPUUECKO# CXeMO# ycTaHOBKH. He HyKHO MpUBOANTH BHEITHETO
BuJa npubopoB. Jlanee HEOOXOIUMO ONKMCATh SKCIIEPUMEHT U IEePeUUCIUTh U3MEPUTEIbHbIE
npuOopsl B TaOMUIE TEXHUYECKMX XapaKTepUCTHK, [EPEHEeCEeHHOW W3 MpPOTOKOJIa
U3MEpEHUi.

3. PaGoune ¢popMmybl.

Pabouumu Has3bpiBalOTCST TOJNBKO T€ (QOPMYJIbI, MO KOTOPHIM HENOCPEJCTBEHHO
MIPOU3BOJSTCS BBIUMCIICHUSI UCCleayeMbIX BennynH. CineBa B (opMyJie JOIKHO CTOATH TO,
YTO CJEAYEeT OINpeAeNuTh, CIpaBa - TO, YTO M3MEpsUIOCh B paboTe WM H3BecTHO. Bce
IpUBeJIeHHBIE (POPMYIIBI TOJIKHBI ObITH IPOHYMEPOBAHHBI.

BriBosr OopMyIT U IPOMEXYTOUHBIE BBIPAKEHHS B 3TOM pasjielie IPUBOAUTH He HYXKHO.
®opMynbl A BBIYUCIEHHUS IMOTPEIIHOCTEH W TMPOBEACHUS MaTeMaThuyeckoil oOpaboTku
pe3yJIbTAaTOB U3MEPEHUH B OTOM pasjielie TOKE He IIPUBOIATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYMCIICHU.



B sTom paszgene otuera JOMKHBI OBITH MPUBEJIEHBI BCE M3MEPEHHbIE M BBIYMCIEHHBIE
pe3ynbrarbl. 10 BO3MOXHOCTH, MX HYXHO HpPEJCTaBIsATh B BUJE HArJsAHBIX Tabmui. B
MPUBOJMMBIX 3HAYEHMSIX HEJlb3sl OCTABJIATDH JIMIIHUE JECATHYHBIE paspsiabl (moapolOHee 00
9TOM MoiAeT peub HUXke). B pabore MoxeT ObITh HECKOJIBKO 3aJjaHUil, BCE OHM JIOJKHBI
OBITH TIPUBENICHBI B 3TOM pasjele.

5. Ilpumepsl BEIUKMCIIEHUH.

B sTtom pazmene orueTa MOKHBI OBITH IPUBEACHBI TOAPOOHBIC MTPUMEPHI BBIUUCICHHHA
mo Kaxjaoi paboueit ¢opmyne. He HYKXHO NPUBOAWTH BCEX BBIUMCICHHMA, BIIOJHE
JIOCTaTOYHO OJIHOTO MpHUMeEpa MO Kaxaoi dopMmyie. DTOT pasjen HyX eH Ui TOro, YTOOBI
MpernojaBaTeNo ObLIO Jierde HalTh OMMOKY B BBIUMCICHUSX WIM HM3MEPEHHUSX, €CIH
TaKOBbIE BCTPETATCSL.

6. BeruncieHue nmorpenHocTei.

B »sToM pasmene ordera JMODKHBI OBITH MpeACTaBiIeHB (OPMYJNBI, MO KOTOPBIM
MPOBOJMIIACh MareMarudeckas o0paboTka pe3ynbTaroB uaMepeHuil. JlomWKHBI OBITH
BBIBEJICHBI (POPMYJIBI, IO KOTOPHIM BBIUUCISINCH CHCTEMATHYeCKWe W  CIydailHbIe
MOTPENTHOCTH | MTPEICTABIEHBI TPUMEPHI BEIYUCICHUN 10 KaXkK 10 U3 HUX.

DTOT paszlen oTyeTa caMblii CIOXHBIA A crygeHToB. Ilo Hemy Oosblle Bcero
BOIIPOCOB, B HEM 00JIbIIe Bcero omuook. Teopus nmorpenrHocteit 0OIYHO ObIBAaeT HamucaHa
JUISL TIOITOTOBJICHHOI'O YWTATENsl, 3HAaKOMOI'O C BBICIIEH MareMmartukoil. B Hacrosiem
MOCOOMM aBTOPBI NOCTAPAIUCH OCTABUThH JIMIIb CaMO€ BaXKHOE MO JTOH TeMe M U3JI0KHUTh
Marepual o BO3MOXHOCTH TTPOCTO.

7. I'padmku 1 pUCYHKH.

HeGonpmme rpadmkn U pUCyHKH pa3MeIIaroTcs B TeKcTe, a Oonpmue - popmara A4 -
MPUBOJATCS Ha OTIEIBHOM JHCTe. B m00OM ciiydae OHHM JOJDKHBI OBITH MOANHUCAHBI W
MPOHYMEPOBAHBI, Ha HUX JOJKHBI OBITh CCBHUIKM B TeKCTe oTuera. I'paduku o0s3areabHO
BBITIOJTHSIOTCS Ha MIUUTMMETPOBOM Oymare. Ha kaxkjaoli ocu IOMKHO OBITH 00O3HAYEHO,
Kakasi BeNMMYMHA U B KaKUX €IMHUIAX BAOJh Hee OTKIaabIBaeTcs. Ha caMux ocsSX JOJKHBI
OBITh HaHECEHBI TOJBKO Y3JIbl KOOPAWHATHOW CeTKH. M3MepeHHBbIe Ha OMNBITe 3HAYCHUS
NOANUCHIBATE Ha ocsiXx He cieayer. Ha rpaduk o0si3arenbHO HaHOCITCS — Bce
SKCIIEpUMEHTANIbHbIE TOYKH, U MPOBOAUTCS COEAUHstouas ux JuHus. OKOJIO OJHON uiu
HECKOJIbKUX TOYEK OTKJIAJbIBAIOTCS CUCTEMAaTUYEeCKHe MOrPELIHOCTH COOTBETCTBYIOIIUX
u3MepeHuit (mogpodHee 06 3TOM MOUAET peyub HUKE).

8. OkoHUaTenbHbIE Pe3ybTAThI, UX 00CYKEHUE, BHIBOIBI.

B »TOM pasnmene oruera HY)XKHO MOABECTH HWTOr MpojJeiaHHOW paboTel. Criemyer
HaIMcaTh, KaKie MOJyYeHbl BEIMYUHBL, U C KAKUMHU MTOTPEITHOCTSIMH.

Ecnm u3mepenust mpoBOIMINCH Pa3HBIMU METOJIaMH, TO 00s3aTeIbHO HY)KHO CPaBHUTH
9TH pe3yJbTaTbl U UX MOrPELIHOCTH, CleNaTh 3aKIIOYeHHe, KaKoi MeToj Jydlle, TOYHee,
yao0Hee.

Ecnu u3BecTHO TabnMyHOE 3HAYEHUE W3MEPEHHOH BEIWYHMHBI, TO HYKHO 00s3aTelbHO
CPaBHUTH €r0 C MMOJTYYSHHBIM Ha OIbITE 3HAUCHHEM U JIaTh apryMEHTUPOBAHHOE 3aK/IIOUEHUE
00 X COBMAJICHUH WU HECOBITAICHUH.

Ecmu B pabote 3HaUeHUs OJHOW M TOM K€ BEJIWYMHBI MOTYYCHBI SKCIIEPUMEHTAIBLHO |
TEOPETUYECKH, TO OTH  pe3yJNbTaThl HYXHO 00s3aTeNlbHO CPaBHUTh W JaTh
apryMEHTHPOBAHHOE 3aKII0UYeHrEe 00 WX COBIAJICHUH WM HECOBIIA[CHUH.



B ciyuae, korga MeXJIy CpaBHUBaeMbIMU BeTUYMHAMU HMEIOTCS HEJIOMYyCTUMBIE
PACXOXKJIEHUSI, TO HYKHO 0053aTeIbHO OTMETUTh B OTUETE M BBICKA3aTh MPEIOIOKEHUE O
BO3MOJKHBIX IPUUMHAX ATOTO HECOBIACHUSI.

Ecnu B paboTe cTaBuIoCh 1EIbI0 MPOBEPUTH KAKOW-TO (PU3MUECKUI 3aKOH WA U3YUUTh
SIBIIEHUE, TO B JAHHOM pasjiesie HeoOX0IuMO J1aTh 00OCHOBAHHBIN OTBET HA TTOCTABIICHHBIH
BOIIPOC.

BrIBOI 0M1KEH COOTBETCTBOBATH 11€7U PAOOTHI.

TpeGoBanus k opopmieHHIO oTYeTa 0 IabopaTopHOit paboTe
Ot4et no naboparopHoit paboTe JOHKEH BBIMONTHITHCS Ha ucTax ¢popmara A4. 3anvcu

Ha JInCTax BCAYTCA TOJIBKO C OJIHOM CTOPOHEI. Ilo KpasiM JIMCTa JO0JIDKHA OBITH OCTaBJICHA

pamkKa mupuHON He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JIMCTaX HE HYXXHO, HO M
3aCTyIaTh 3a Hee He clelyeT. B pamke B BepXHEM I10JI€ HYXHO JIMIIb IOCTaBUTh HOMEP
cTpaHuIlel. [IpoHyMepOBaHHBIMHU JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAUMHas C TPEThero.
[lepBrIil TUCT — TUTYJIBHBIIA U BTOPOM JIUCT — MPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCSI.

Otder crnenyer mucath oT pyku. Eciam Bl ncmonb3yere dy)kue 3aroTOBKH, TO OyabTe
FOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBIE) OLIMOKU, KOTOPBIX ObIBaeT MHOro. CKa3aHHOE B
paBHOW Mepe OTHOCHTCS K GopMysiaM, KOTOpbIe BBI MOACMOTpeNnn y KOTO-TO, a He BBIBEIH
camu. Jlyudmie cnpocuts npenogasarens. OH MOJCKAXET UM IPOBEPUT, MTPABUIILHO JIU Yy Bac
MOJIy4YHJIOCH.

TuTynbHBIR JTUCT pabOThl MOXET OBITH HAIMCAH OT PYKH HWJIM HaledaTaH Ha MPUHTEpE.
DJIeKTpOHHAs BEpCUs TUTYJBHOTO JIucTa HaxoauTces Ha caite ['Y Alla.

Mertoanueckue yKa3aHus 110 BBITOTHEHHIO JJA00PATOPHBIX padOT MPUBEJECHBI B CIETYIOITIX
nocobusix uMmeronuxcs B Oudnanorexe I'Y Al B HanneyaTaHHOM U 3JIEKTPOHHOM BHJIE:

1. Mexanuka. Konebanus u BomHbl. MonekynspHas ¢uzuka. JlabopaTopHbIi MpaKTHKyM
//MM.N. Kopanenko, H.II. JlaBpoBckasi, H.H. JlutBunosa, [I'.JI. Ilnexorkuna, JI.E.
[lorapes, B.K. [Ipununko,. FO.H. Iapes, b.®. [lludppun, 2014, 132 c.

2. DnexktpuuecTtBO M MarHeTusM. JlaGoparopusii mnpaxktuxkym// /E.H. Kortmukos, C.5.
[lep6ax, N.U Kosanenxo, FO.A. Ky3neros, M.H. Kyns6unkas, H.I1. JlaBposckas, H.H.
JlutBunosa, I'.JI. IInexotkuna, B.K. Ilpwmmnko, E.B. Pytekos, , FO.H. Ilapes, b.®.
Iudpun, 2010,84 c.

3. BomnoBass omrmka Jlaboparopubiii mpaktukym //E.H. Kormukos, WM.II. KpekrtyHoBa,
H.IT.JTaBpoBckas, FO.A. HoBukosa, A.H. Tporun 2013 68 ¢

4. KBantoBass ¢usuka. Jlabopatopusiii npaktukym //I.A. BecuuueBa, .11 Kosanenko,
H.II. JTaBpoBckas, H.H. JlurBunoa, B.®. Opnos, B.K. Ilpununko, C.I1.Danees,
E.B.Xonunesa, 1O.H. llapes, b.®. Illudppun, 2008, 80 c.

11.4. MeTtonuueckue yka3zaHus JJIsi OOYYarOMIMXCSI 10 MTPOXOKICHUIO CaMOCTOSITEIbHON
padboThI

B xone BbIMOMHEHUS] CaMOCTOSITENbHOM pabOThI, 00YJarOIUICS BBITIOJHSIET PadOTy IO
3aJJaHUIO ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojiaBatelisi, HoO 0e3 ero HemnocpeJICTBEHHOIo
y4acTus.

s oOyuaromuxcsi mo 3aouHoit (opme OOy4eHHs, caMmocTosiTeNbHas paboTa MOXKET
BKJIFOUATh B c€0s1 KOHTPOJBHYIO paboTy.

B mnpouecce BbImoNHEHUsSI caMOCTOSITENbHON paboThl, y obOyuaroerocst popMHpYyeTcs
1esaecooOpa3Hoe MJIaHUpOBaHHE padovyero BpeMeHH, KOTOpOe MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HAaBBIKM B YCBOCHHU M CHCTEMAaTH3allUM MPUOOpeTaeMbIX 3HAHUM, 00eCredYrBaeT BBICOKHIA



YPOBEHb YCIIEBAGMOCTH B TIEpUOJ OOYyuUCHMsI, IIOMOTAeT TIIOJYyYUTh HABBIKH ITOBBIIICHHS
podecCHOHATEHOTO YPOBHSL.

MeTtoanueckiMHi ~ MaTephallaMK,  HANpPaBJSIONIMMU  CAMOCTOSITENIbHYIO  paboTy
00YYarOIIHUXCS SBJISIFOTCS:

—  y4eOHO-METOINYECKUN MaTepHall 1o JTUCITUILTHHE,

— METOJUYECKHE yKa3aHHUS IO BBIMOJHECHAIO KOHTPOJIBHBIX paboT (Jist 00ydaromxcst
110 3a09HOM (popme 0OydIeHHS).

11.5. Metonuueckne yKa3zaHWsl IS OOYYalOIMUXCS IO TIPOXOXKIEHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Texymuit KOHTPOJL YCIIEBAEMOCTH IpeAycMaTpUBaeT KOHTPOJIb KadecTBa 3HAHUI
00yyYaroImuxcsl, OCYIIECTBISIEMOTO B T€UEHUE CEMecCTpa C IIeNIbI0 OLEHUBAHUS XO/1a OCBOCHUS
JUCITUTIIAHBI.

OcHOBHBIMHU (pOopMaMH TEKYIIETO0 KOHTPOJISI 3HAHUN 00yUaIOIUXCsl SBISIOTCS: * YCTHBIN
ONpPOC Ha JIEKIMOHHBIX WJIM TMPAKTUYECKUX 3aHATUSAX; 3aliuTa JabopaTopHBIX paboT;
CpencTBaMM TEKYIIEro KOHTPOJIS 3HAHUHM 00YYaIOLIMXCsl MOTYT OBITh: Oece/Ibl penoaBareis 1
oOydaromerocs; ® KOHTPOJIbHBIE BOITPOCHI U 3aJIaHUSI.

JIlukBuaamus 3a70DKEHHOCTH, oOpa3oBaBIeiics B cilydae IMpOIycKa OOyYaroIuMCs
3aHATHA 0€3 yBaXHUTEIbHOW NIPUYUHBL, OTKa3a OOYYaloOIerocss OT OTBETOB Ha 3aHSATHSIX,
HEYJIOBJICTBOPUTEILHOTO OTBeTa OOydalomerocs Ha 3aHITHAX, HEYyJI0BJIETBOPUTEIHLHOTO
BBITIOJTHEHUSI KOHTPOJIBHBIX, TAOOPATOPHBIX U MPAKTUUECKUX pabOT MOXKET OCYIIECTBIATHCS Ha
WHIUBUIYATHHBIX KOHCYJIBTAIUSX.

Pe3ynbTarhl TEKyIIero KOHTPOJS YCHEBAEMOCTH OOYHAOIIUXCS CIyXaT OCHOBOW MAJist
MIPOMEXKYTOUHOM aTTeCTaIlMK: MOJyYeHHs 3aueTa Mo yueOHOW MUCHMILIMHE WIM JOMyCKa K K
T depeHImaTFHOMY 3a4eTy WIH SK3aMeHY 10 yueOHOH TUCIIATUIAHE.

B Tedenme cemectpa s Jomycka K aup(epeHIUAIbHOMY 3a4eTy MM 3K3aMeHy
CTYJIGHTY HeoOXoauMo caaTh He MeHee 75% mabopaTOpHBIX W TPAKTUYECKHX padoT,
BBITIOJTHUTEL TeCTUpOBaHHE B cucTteMe LMS He HMKe OLIEHKH «YJOBJIETBOPHUTEILHO». B ciydae
HEBBITIOTHEHHS BBIIIENU3II0KEHHOTO CTYJEHT, MPU YCHEIIHOM MPOXOXICHUH MPOMEXYTOUHON
aTTecTallid, He MOXKET MOJIy4YUTh aTTECTAlMOHHYIO OIIEHKY BBIIIIE «YJOBIETBOPUTEIHHO.

11.6. Metoauueckue yka3aHus J1js1 00y4aroUXcsl IO MPOXOKACHUIO POMEKYTOUHOM
aTTecTalluu.

[Ipomexxyrounass  arrectanusi  oOyvyaroIIMXCsl — IpeJycMaTpuBaeT  OLIEHUBaHUE
MIPOMEXKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHHs no aucuuiuinHe. OHa BKJIIOYAET B
ceOst:

— D9K3aMeH — ¢opma OICHKH 3HAHWH, IOJyYeHHBIX OOydYalommMcs B IIpoOIlecce
M3Yy4YeHMs] BCeH NUCUUIUIMHBI WIK €€ YacTH, HaBbIKOB CaMOCTOSITENIbHOM paboThl, CIOCOOHOCTH
NPUMEHSITh MX JUIsl pelIeHHs] MPaKTHUeCKUX 3ajad. DK3aMeH, KaK IPaBHIIO, MPOBOJIUTCS B
MEPUOJ, SK3aMEHAIIMOHHOM CECCMM W 3aBEpIIACTCS AaTTECTAIMOHHOW OIEHKON «OTJIMYHOY,
«XOPpOIIIOY», «yIOBICTBOPUTEIHLHO», «HEYJOBIETBOPUTEIHHO». DK3aMEH MOXKET IMPOBOJUTHCS B
BUJIE YCTHOTO coOece0BaHus UM TECTUPOBAHMUSL.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JTUCITUILINHBL

JlaTa BHeceHus
W3MEHEHHUH 1
JIOTIOTHEHWM.

Ioanuce BHecIIETO
W3MEHEHUS

CopeprkaHne M3MEHEHHH 1 TOTIOJTHeHHIH

JaTa m Neo

MpOTOKOJIA
3acelaHus
kadenpsl
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