OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXXHOI'O TPAHCITIOPTA
®denepanbHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YUPEKICHUE BBICIIIETO
oOpa3zoBaHHs

«MpKyTCKUii rOCY1apCTBEHHbIN YHUBEPCUTET ITyTEH COOOIIEHUS»
(®I'bOY BO UpI'VIIC)

3abaiikaJbCKMii HHCTUTYT KeJIe3HOAOPOKHOT0 TPAHCIIOPTA -
¢bunnan denepalbHOTO rOCYJapCTBEHHOTO OI0KETHOTO 00pa30BaTEIbHOTO YUPEKACHUS

BhIcIero oOpa3oBanus «MIpKyTCKU TOCYAapCTBEHHBIH YHUBEPCUTET ITyTEeH COOOIIICHU S
(3a0MKT UpI'VIIC)

YTBEPXJEHA
MPUKA30M PEeKTOpa
oT «08» masg 2020 r. Ne 267-1

b1.0.11 ®u3uka

pabouas mporpamMma JUCITUTIITUHBI
CrnenuanbHocTh — 23.05.04 DKcrryaTaius KeJle3HbIX JOPOT
Crneuunanuzanus — ['py3oBas u koMMepueckas paboTa
KBaymdukamms BeITyCKHUKA — HHXKEHEP IMTyTeH COOOIICHHUS
®dopma u cpok oOydeHHs — _o4dHas Gopma, 5 et oOydueHus; 3aouHas hopma, 6 1eT 00ydeHus
Kadenpa-pazpaborunk mporpammsl — TexaochepHas 6e30macHOCTh

OO01ast TpyI0EMKOCTS B 3.€. — 3 DOpMBbI IPOMEKYTOYHOM ATTECTAIIMU B CEMECTPE/HA Kypce
Yacos o yueoHOMY uiany — 108 ouHas popma oOyueHwus: IK3aMeH | cemecTp
3a04Hast popma 00yueHHs: IK3aMeH | Kypc

Ounas ¢popma o0ydyeHHs PacnpenesieHne 4acoB JUCHHILIMHBI 110 CeMeCTPaM
Cemectp 1 Hroro
Uwncno Hesennb B ceMeCcTpe 17
Bun 3anaruit Yacos no VII Yacos no YII

Ay)II/ITOPHaH KOHTAKTHasi pafoTa 1o BUJaM y4eGHbIX 51 51
3aHATHIH
— JIEKIUHI 17 17
— MIPaKTHYECKHE (CEMHHAPCKUE) 17 17
— 1abopaTopHBIC 17 17
CamocrosiTesqbHasi padora 21 21
IK3aMeH 36 36

Hroro 108 108
3aounas popma o0yueHus PacnpenesieHne 4acoB JUCHMILIMHBI 10 KYpcam

Kypc 1 HToro
Bun zanatuit Yacos no YII Yacos no YII
Ay):[l/lTOPHafl KOHTaKTHasi padoTa no BUAaM y4eOHbIX 12 12
3aHATHI
— JIEKIUHI 4 4
— MIPaKTHYECKHE (CEMHHAPCKUE) 4 4
— 1abopaTopHBIC 4 4
CamocrosiTesqbHasi padora 78 78
IK3aMeH 18 18
3auer
Hroro 108 108

VII — y4eOHbIi M1aH.

UUTA

OneKTPOHHBIN AOKYMeHT BbirpyxeH ns ENC ®rbOY BO UplYTIC n cooTBETCTBYET OpUrMHany

Moanucant ®rE0Y BO UplYTMC Tpodumos HO.A. fll (
00a73c5b7b623a969ccad43a81ab346d50 ¢ 08.12.2022 14:32 no 02.03.2024 14:32 GMT+03:00 .

Moanuck cooTBeTCTBYET (haliny AOKyMeHTa MPrynQ




Pabowass mporpamMMa AHMCIUIUIMHBI pazpaboTaHa B COOTBETCTBUH C DenepaabHBIM
rOCy/apCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM BBICHIETO O0pa30BaHUS — CHEIUAIUTET IO
cnenuanbHocT  23.05.04  DOkcrmyaranusi  KEJE3HBIX  JIOPOT,  YTBEPKICHHBIM  INPUKA30M
MunucrepcTBa o06pazoBanus U Hayku Poccutickoit @eaepanmu ot 27.03.2018 1. Ne 216.

[Iporpammy cocraBuir:
K.IL.H., JIOLICHT, 3aB. Kadeapoi JI.B. Bunorpagona

Pabouas mporpamma paccMOoTpeHa | OA0OpeHa JUIs MCIOJB30BaHMS B YU€OHOM Mpoliecce
Ha 3acenanuu kadenpsl «TexHochepHas 6€30MacHOCThY, MPOTOKOI OT «14» anpens 2020 r. Ne 8

3aB. kadenpoi, K.1.H., TOIEHT JI.B. Bunorpanona

COT'JTACOBAHO

Kadenpa «Ynpasnenue nporeccaMu epeBo30K», TPOTOKOI OT «14» ampens 2020 r. Ne 8.

3aB. kadenpoi, K.T.H., TOIEHT M.U. KonoBanoBa



1 EJW U 3AJAYM JUCOUTIJIVHBI

1.1 Ilesib npenogaBaHus AU CLHUILIHHBI

1 M3YYCHHE OCHOBHBIX (DM3UYCCKHX SIBJCHUM U UACH

OBJIaJICHHUC (I)yH,I[aMCHTaHLHBIMI/I TIOHATHUAMU, 3aKOHAMH U TECOPUAMHA KJIaCCHYECKOU 1 COBpeMeHHOﬁ (I)I/IBI/IKI/I, a
TAaKXKXC MCTOJJaMH Q)HSHIIGCKOFO HCCIICO0BAHMUS

OBJIAJICHUEC NTPpUEMaMH1 U METOJaMU PEIICHUA KOHKPCTHLIX 3a/1a4 U3 PAa3JIMIHbIX obnacrei (1)I/ISI/IKI/I

(hopMHUPOBaHHUS LEIOCTHOTO MPEJCTABICHUSA O (PU3MYCCKHX 3aKOHAX OKPYIKAMOIIEI0 MUpPA B UX CIUHCTBE W
B3aMMOCBSI3U, 3HAKOMCTBO C HAYYHBIMHU METOJIaMHU TIO3HAHMSI

E-NE VS E N )

1.2 3agaya JMCHMILIHHEI

NPUMEHSATh TIOJyYeHHBbIE 3HaHMS IO (U3MKE Uil OOBSICHEHHs pa3HOOOpasHbIX (DU3NYECKHX SIBICHUH H
CBOWCTB BEIIECTB, MPAKTHUECKOTO UCIIOJIb30BaHMS (PU3UUECKUX 3HAHUN

1.3 I_[e.m, BOCIIUTAHMS ¥ 321a44 BOCIIMTATEIbHOM paﬁOTbI B pPaMKax IMCHUIIJIMHBI

[TpodeccronanbHO-TPYI0BOE BOCIUTaHUE 00YYaIOUIMXCs

Lenp npodeccnoHanbHO-TPYI0BOTO BOCIIUTAHUSL — (POPMHUPOBAHUE y OOYUArONUIMXCS OCO3HAHHOM MpodeccrHoHaIbHON
OpPHMEHTalLlM, MOHMMaHHUs OOIIECTBEHHOTO CMBICIA TpyJa M 3HAYMMOCTH €ro Juisi ce0si JIMYHO, OTBETCTBEHHOTO,
CO3HATENBHOIO W TBOPYECKOTO OTHOIIEHMS K Oynynied JesTesbHOCTH, NPO(ECCHOHANBHOM 3THKH, CHOCOOHOCTH
Npe/BUIETh M3MEHEHUs], KOTOpbleé MOI'YT BO3HHMKHYTh B NPO(MECCHOHAIBHOW IEATeIbHOCTH, U YMEHHIO padoTaTh B
N3MEHEHHBIX, BHOBD CO3aHHBIX YCIOBHSX TPY/a.

Lenp mocTUraeTcst Mo Mepe pelieH s B eIMHCTBE CICIYIONINX 3a/1a4:

— (OpMHUPOBaHKE CO3HATENLHOI'O OTHOIICHHS K BBIOPAHHOH Mpodeccur;

— BOCITUTAaHHE YECTH, OPJOCTH, JIIOOBH K Npodeccuu, CO3HATENLHOr0 OTHOIICHHS K MPO(ECCHOHATBLHOMY IOJTY,
MOHMMAaeMOMY KaK JINYHasi OTBETCTBEHHOCTh M 00S13aHHOCTD;

— (opMUpOBaHHE IICUXOJIOTUH MPpodecCHoHaNa;

— dopmupoBanue MPoheCCHOHATBHON KYIbTYPhI, STHKH IPOPECCUOHATBHOTO OOIICHNUS;

— (hopMupOBaHUE COIMATBHON KOMIIETEHTHOCTH U APYTHE 3aJa4d, CBSI3aHHBIE C UMUJDKEM MPO(EccHn U aBTOPUTETOM
TPaHCIOPTHOM OTpaciu

OKOJIOTMYECKOE BOCIMTaHHE 00yUYarOIUXCsl

Lenp skosoruyeckoro BocHUTaHUs — (POPMUPOBAHUE OTBETCTBEHHOTO OTHOILIEHHMSI K OKpY’Karollei cpene, KOTopoe
CTpOUTCS Ha 6a3e 3KOJOrMYEeCKOro CO3HAHUS, YTO IpeAToIaraeT coOmoIeHIe HpaBCTBEHHBIX U MIPAaBOBBIX MPUHIIUIIOB
NPUPOJONONB30BAHNS M TIPOTAraHay WIACH ero ONTUMM3AINH, aKTUBHYIO JESTENBHOCTh 110 M3YYEHHIO M OXpaHe
HPUPOJIBL.

ens nocTuraercst No Mepe peLICHUs] B EAMHCTBE CIEAYIOIINX 3a]1a4:

— pa3BUTHUE IKOJOTMUYECKOIO CO3HAHUS U YCTOWYMBOTO 3KOJOTMYECKOTO ITOBEACHHUS;

— (¢opMmHEpoBaHHE YMEHWH W HABBHIKOB Pa3yMHOTO NPUPOAOIOIB30BAaHUSA, HETEPIHMOTO OTHOIICHWS K ACUCTBUSM,
MIPUHOCSIIUM BPEJ 3KOJIOTUH;

— IpUOOpETEHHNE OMBITA IKOJIOTO-HANPABICHHOHN J€ATeIbHOCTH;

— CTAHOBJICHUE M PA3BUTHE Yy OOYYAIOMIMXCS JKOJOTUYCCKON KYJbTYPbI, OCPEKHOrO OTHOIICHHS K POJHOW 3eMIe,
npupoaHbIM OoratcTtBaM Poccun u Mupa, MOHUMaHHE BIUSHUSI COLIMAIbHO-d)KOHOMUYECKUX MPOILIECCOB HA COCTOSIHHE
MPUPOJIHOM ¥ COLIMAIIBHON Cpebl;

— (hopMupoBaHrEe y 00yJaIONIMXCS IKOIOTHIECKOH KapTHHBI MUpA, pa3BUTHE Y HUX CTPEMJICHHUS Oepedb U OXPaHAThH
IPUPOLY;

— Pa3BUTHE IKOJIOTMUECKOI0 CO3HAHUS, MUPOBO33PEHMSI U YCTOWYMBOTO SKOJIOIMUECKOTI0 OBEIECHUS

2 MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

Brox/gacte OITOIT | Brok 1. Juctmmmaer / O6s3aTenpHast 4acTh
2.1 TpeOoBaHMs K NpeABAPUTEILHON NOATOTOBKE 00y4al0LIerocs
1 | Jucrumuimaa 51.0.11 ®usuka u3ydyaeTcsl HA HA9aJIbHOM 3Tare (OpMHUPOBAHUS KOMIETCHITH

2.2 IucuMnIMHbI ¥ MPAKTUKH, AJIsl KOTOPbIX H3y4YeHHe JAHHON TUCHHUIIJINHBI
He00X0IMMO KaK MpeAlIecTBYoIIee

b1.0.07 MaremaTuka

51.0.12 Xumus

b1.0.13 MaTtematnyeckoe MOACIIMPOBAHNE CUCTEM U MPOIECCOB

b1.0.14 NnxeHepHas 5K0JIOTUS

(O N N USR] O R T

b53.01(J1) BemmonHeHne BEITYCKHON KBJIM()UKAIIMOHHOM pabOThI

3 IIVIAHUPYEMBIE PE3YJbTATBIOBYYEHMUSA 11O JUCIUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJbBTATAM OCBOEHUA
OBPA30OBATEJIbHON MPOT'PAMMBI

Kon n | Koa m HanmMeHoBaHMe | Ilnanupyemble pe3yJibTaThl 00yYeHust




HaMMeHOBaHHe HHAMKaTOpa
KOMIIeTeHIINI JAOCTUKEHHs KOMIEeTeHIHH
OIIK-1. Cmocob6en | OIIK-1.1. lemoHCTpHpYET 3HaTh: (QU3MUECKHE OCHOBHI MEXaHHWKH, DSJCKTPHYECTBA U
pemats 3HAHMS OCHOBHBIX TIOHATHIA M | MarHetusma, (Gpu3uku koineOaHWN M BOJH, KBAHTOBOW (pH3HKH,
WUHKCHEPHBIE (yHIaMEHTAIBHBIX 3aKOHOB NIEKTPOMHAMHUKH, CTaTUCTHUYECKOM ¢busuKH u
3aJa4yu B (hU3UKH, TPUMEHSET METOABl | TEPMOJUHAMHUKH, ATOMHOM " SIEPHOH ¢busuKy;
npodecCHOHAIBHON | TEOPETHYECKOTO U (yHIaMeHTaIbHbIE TOHSTHS, 3aKOHBI M TEOPHU KJIACCHYECKON U
JIeSITETIBHOCTH C SKCHEPUMEHTANIBHOTO COBpPEMEHHOW (hH3UKH
UCIIOJIb30BaHUEM uccie0BaHus pU3NIecKux YMmerhb: HCIIOb30BaTh OCHOBHBIE 3aKOHBI
METOJ0B SIBJICHUH, TIPOLIECCOB U €CTECTBEHHOHAYYHBIX JUCUUIUIMH NPU pPelleHHH (HU3UUECKHX
€CTECTBEHHBIX 00BEKTOB 3aja4
HayK, Baagersh: HaBBIKAMU MPUMEHEHHS OCHOBHBIX METOJIOB (DH3HKO-
MaTeMaTu4eCKoro MaTEMaTH4YE€CKOIr0 aHalu3a JJIs PEeUICHUs €CTCCTBCHHOHAYYHbBIX
aHaIM3a u 3ajaq
MOJCITUPOBAHUS OIIK-1.2. Ilpumenser 3HaTh: MaTeMaTHYecKHe MEeTOAbl, (HU3MYECKUEe 3aKOHBI U
METObI TEOPETHUYECKOTO 1 BBIUUCIIUTENBHYIO TEXHUKY JUIS MPOBEACHUS 3KCIIEPUMEHTa I10
9KCIIEPUMEHTAILHOTO 3aJaHHOI METOJINKE
HCCIEI0BaHNS OOBEKTOB, YMeThb: UCIIOIB30BaTh MAaTEMAaTHYECKUE METOJBI, (HU3MUECKHE
MPOLIECCOB, SIBICHHH, 3aKOHBl M  BBIYHCIMTENbHYIO TEXHHKY [UII  PELICHUS
NPOBOJUT DKCIEPUMEHTEI [0 | IKCTIEPUMEHTAIIEHBIX 3ajad; MIPOBOANTH U3MEPEHHUH,
3aJaHHON METOANKE U 00pabaThIBaTh M MPEACTABISITE PE3yIbTATHI
aHAIM3UPYET UX PE3YNbTaTel | BiaajgeTh: HaBBIKAMH IIPABMJIBHOM OSKCIUTyaTallid OCHOBHBIX
mpuOOpoB W 00OpYyHOBaHHS COBPEMEHHOW  (DU3NIECKOM
J1a00paTOPHH; HaBBIKAMU 00paboTkHy, aHaym3a u
HHTEPIPETUPOBAHUS PE3YJIbTATOB IKCIIEPUMEHTA
4 CTPYKTYPA U COAEPKAHUE JUCIHUITJIMHBbI
HanMenoBamue Ounas popma 3aouHas ¢gopma *Kon
Yacsl Yacsl HHAUKATOpA
Kon PAsIEIOB, TEM e o eer Kype/ JAOCTHKEHUS
" BHI0B PadoThI P e Ip | JIa6 | CP | ceccus | Jlex | IIp | Jla6 | CP
KOMIIeTeHIIUH
1.0 Pasznen 1. 1 4 4 4 4 1/ 1 1 ) 10 OIIK-1.1,
MexaHuka 3UMHSASA OIIK-1.2
Tema 1. BseneHnue.
Kunemaruka u 1
1.1 | nuHamuka 1 2 2 1 1 2 OIIK-1.1
MaTepHUaIbHOU SUMIBH
TOYKH
Tema 1. BBenenue.
Kunemaruka u
JUHAMUKa
MaTepHaabHOU
TOUKH. Y
1.2 | IlpaBuna TeXHUKU 1 2 OIIK-1.2
6e3omacHoCTH. SHMIAS
Kpatxas teopus
191117 (1) 3
pe3yIbTaToB
W3MEpeHuH
Tema 1. BBenenue.
Kunemaruka u
JUHAMHKA
MaTepHuaIbHOU
TOYKH. T
1.3 | Onpexnenenue 1 2 2 OIIK-1.2
3UMHSS
YCKOpEHHUS
cBOOOIHOTO
HajieHus ¢
MOMOIIBIO0 MaIlIUHbI
AtByna




1.4

Tema 1. Beenenue.
Kunemaruka n
JUHAMHKA
MaTepHuaIbHOU
TOYKH.

Koucnekr, pemenue
3aJ1a4, TOATOTOBKA K
3alurTe
71a00paTOPHBIX
paborT, K
MPaKTUYECKUM
3aHATHUA

1/

3UMHAA

OIIK-1.1,
OIIK-1.2

1.5

Tema 2. Mexanuka
CHCTEMBI
MaTepHaIbHBIX
Touek. MexaHuka
TBEPAOTO TeJIa

1/

SUMHAA

OIIK-1.1

1.6

Tema 2. Mexannka
CHCTEMBI
MaTepHaIbHBIX
TOouyeK. MexaHuka
TBEPJIOTO Tena.
KOHCIIEKT, pelIeHHE
3ajJa4, IOArOTOBKA K
MPAKTUUECKUM
3aHATHAM

1/

3UMHAA

OIIK-1.1

2.0

Paznen 2.
MouJiekyasipHast
¢uznka U
TepMOJIHHAMHUKA

1/

SUMHSAA

OIK-1.1,
OIIK-1.2

2.1

Tema 3.
MonekynsipHo-
KHHETHYECKast
TEopHsl HeaTbHbBIX
rasos..
TepmoauHamMuka

1/

3UMHAA

OIIK-1.1

2.2

Tewma 3.
MonekynspHo-
KHHETHYECKAs
TeOpI/Iﬂ nacaJlbHbIX
rasos.
TepmoauHamuKa.
Onpenenenue
MoKazaTeJs
aarabaThl BO3TyXa

1/

SUMHAA

OIIK-1.2

23

Tema 3.
MonekynspHo-
KHHEeTHYecKast
TEOpHsl HeaTbHBIX
ra3os.
Tepmoaunamuka.
Koncnekr, pemenue
3aJa4, HOATOTOBKA K
3aIInTe
nabopaTopHO
paboTsl,
MPaKTHIECKOMY
3aHSATHIO

1/

SUMHAA

OIK-1.1,
OIIK-1.2

Paznen 3.
DJIeKTPUYECTBO U
MAarHeTH3M

1/

3UMHSAA

10

OIK-1.1,
OIIK-1.2




3.1

DNEeKTPOCTaTHKA.
3aKOoHBI
MOCTOSIHHOTO TOKa

1/
3UMHSA

OIIK-1.1

3.2

Tema 4.
DNEeKTPOCTaTHKA.
3aKoHbI
MOCTOSIHHOTO TOKA.
Omnpenenenue
YAEIBHOTO
COTIPOTHUBIICHUS
PEe3UCTUBHOTO
poBOJa

1/

3UMHAA

OIIK-1.2

33

Tema 4.
DNeKTpoCTaTHKA.
3aKoHbI
MOCTOSIHHOTO TOKa.
Koncnexkr, pemenue
3aJa4, HOATOTOBKA K
3aIIuTe
1abopaTOPHBIX
paborT, K
HNPaKTHYECKUM
3aHATHUAM

1/
3UMHSA

OIIK-1.1,
OIIK-1.2

34

Tema 5. MarautHoe
noJjie. SIBneHue
3JIEKTPOMArHUTHOM
MHAYKUHUH. 3aKOHBI
Makcaeia

1/

3UMHAA

OIIK-1.1

35

Tema 5. MarautHoe
roJie. SIBaeHue
3JIEKTPOMATHUTHOM
WHIYKIHA. 3aKOHBI
Makcaenna.
Omnpenenenue
TOPU30HTAJIBHOM
COCTaBJISIONIEH
BEKTOPa UHIYKIIUH
MarHUTHOI'O IIOJIS
3emin

1/

3UMHAA

OIIK-1.2

3.6

Tema 5. MarautHoe
roje. SIBneHne
3JIEKTPOMATrHUTHOM
WHIYKIHA. 3aKOHBI
Makcemna.
Koncnexkr, pemenue
3aj1a4, MOJATrOTOBKA K
3aIUTE
nabopatopHoi
paboThI, K
MPAKTUUECKUM
3aHATUAM

1/

3UMHAA

OIIK-1.1,
OIIK-1.2

Pasnen 4.
Kosebanus u
BOJIHBI. OnITHKA.
OCHOBBI
KBaHTOBOM
MEXaHHKH

1/
3UMHSA

10

OIK-1.1,
OIIK-1.2

4.1

Tewma 6.
Mexanndeckue u
3JIEKTPOMAarHUTHbIE
KoJIeOaHUS ¥ BOJIHBI.
BonnoBas ontuka

1/

3UMHAA

OIIK-1.1




4.2

Tewma 6.
Mexanndeckue u
3JIEKTPOMarHUTHEIE
KO0JIEOAHUS ¥ BOJIHBI.
Bonnosas onruka.
Onpenenenue
YCKOPCHHUS
CcBOOOIHOTO
MaJeHus Ipu
IIOMOIIIU
060poTHOTO
MasgATHHKA

1/

3UMHAA

OIIK-1.2

43

Tewma 6.
Mexanndeckue u
3JIEKTPOMAarHUTHEIE
KO0JIEOAHUS ¥ BOJIHBI.
Bonnosas onruka.
Onpenenenue
JUTUHBI CBETOBOM
BOJIHBI C IIOMOIIIBIO
JpaKkIMOHHOM
peueTKu

1/
3UMHSA

OIIK-1.2

4.4

Tema 6.
Mexanuueckue u
3JeKTPOMarHuTHEHIE
KOJIeOaHMs ¥ BOJIHEI.
BonnoBas onrtuka.
Koncnekr, pemenue
3a/a4, MOATOTOBKA K
3aIuTe
nabopaTopHO
paboTsl, K
MPaKTUYECKUM
3aHATUSIM

1/
3UMHSA

OIIK-1.1,
OIIK-1.2

4.5

Tema 7.
BiaunmopeiictBue
CBETa C BEIICCTBOM.
KBanToBas npupoaa
M3JTyYEHUSI.

1/

3UMHAA

OIIK-1.1

4.6

Tema 7.
Bsaumoneiicteue
CBETa C BEIIECTBOM.
KBanToBas npupona
W3ITy4YEHUSL.
N3yuenue sBrnenus
BHEIITHETO

dboroaddekra

1/
3UMHSA

OIIK-1.2

4.7

Tema 7.
B3aumonelicteue
CBETa C BEI[ECTBOM.
KBanToBas npupoaa
U3JTyYCHHUS.
Koncnekr, pemenue
3aJa4, HOATOTOBKA K
3aIInTe
nabopaTopHO
paboTsl,
MPaKTUYECKOMY
3aHATHUIO

1/
3UMHSA

OIIK-1.1,
OIIK-1.2




Pa3znea 5.
KBanToBan
MeXaHHKA.
duzuka atoma.

OcHoBbI U3k
5 | TBepmoro Tea. 1 3 3 1 5 1/ 0 0 0 10 OIIK-1.1,

3UMHSAS OIIK-1.2
DJIeMEHThI
siiepHOH GU3NKH U
buznxn
3JeMEeHTAPHBIX
YacTHI

Tema 8. OcHOBEI
KBaHTOBOM Mexa-
5 | HHKH OCHOBEI 1 ) ) 1/ ) OIK-1.1
TEOPUH aTOMa. 3UMHSAS
OCHOBHI (hU3HKH

TBEPAOro Teiaa

Tema 8. OCHOBEI
KBaHTOBOM MeXa-
HUKH. OCHOBBI
TEeOpUu aToMa.
OcHOBBI (hU3UKH 1 5 1/ 3 OIK-1.1
TBEPJOTO Tela. 3UMHSS
Koncnekr, pemenue
3ajJa4, IOArOTOBKA K
MPaKTHIECKOMY
3aHATUIO

52

Tema 9. ®usnka
ATOMHOTO SiApa. 1 1 1 1/ ) OIMK-1.1
DneMeHTapHbIe 3UMHSIS ’

HaCTUIbI.

53

Tema 9. @wusuka
ATOMHOTI'0 snpa.
OneMeHTapHbIE
YaCTULBL. | 1 1/ OIK-1.2
N3yuenue tpekoB 3UMHSIA
3apsKEHHBIX
YacTHUI[ IO TOTOBBIM

¢dororpadusm

54

Tema 9. dusnka
aTOMHOTO siApa.
DneMeHTapHbIe
YaCTHIBI.
KoHcmekr, pemenue
5.5 | 3amau Hoz’(rrz)TOBKa K 1 3 v 3 OIK-1.1,
’ 3UMHSS OIIK-1.2
3aIHUTE
nabopaTopHOi
paborsl,
MPAKTUUECKOMY
3aHIATUIO

Brinonnenue 1/

6 KOHTPOJIbHOU 1 33 OIIK-1.1
3UMHSIS

paboTHI

®opma
MIPOMEKYTOUHON 1 36 1/ 13 OIIK-1.1,
aTTecTalluu - 3UMHSIS OIIK-1.2

OK3aMCH

* Kox mHIUKaTOpa JOCTHKEHUS KOMIIETSHIIMH MPOCTABIISETCS WU JIJIS BCETO pasjieia Wiu JIJis
KQKJIOM TEMBbI WJIH JJTS K&KI0TO BHIa paOOTHI.




S ®OHJ OHEHOYHbIX CPEACTB IS ITPOBEJAEHUA

TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U ITIPOMEKYTOYHOMN

ATTECTAIMU OBYYAIOIIIUXCA ITO JUCIUITJIMHE

@DOoH/I OLIEHOYHBIX CPEJCTB A NPOBEIEHHS TEKYIIEro KOHTPOJIS yCIIEBa€MOCTH U MPOMEKYTOUHON aTTeCTallH
N0 JMCUMIUIMHE oopMIIeH B Bue npuiokeHus Ne 1 k paboueil mporpaMme TUCHUIIIMHBI U Pa3MEILeH B AJIEKTPOHHOMN
uHopManmoHHO-00pa3oBarTesbHOM cpene MHcTHTyTa, JOCTYNHON 00yyaroneMycs 4epe3 ero JIMYHbIH KaOHHEeT

JACIATLTAHBI

6 YHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1 YueOHas quTepatypa

6.1.1 OcHoBHas JuTEpaTypa

Bubnmmorpadudeckoe onmcanme

Kom-Bo 3Kk3.
B OuoOmmorexe/
OHJIAliH

6.1.1.1

Kpatkwuii kype obmieit ¢pusuku : yaeonoe mocodbme / M. A. Crapoctuna, E. B. Byprosa,
O. U. Korgpatsesa [u 1p.] ; MuaHCTEpCTBO 00pa3oBanus n Hayku Poccum, KazaHckuid
HaIlMOHAJIbHBIA NCCIIEA0BATEIbCKII TEXHOIOTHYECKNil yHnBepcuTeT. — Kasas :
KazaHckuil HallmOHANBHBINA UCCIIEA0BATEIbCKUI TEXHOJOTHUECKUI YHUBEPCUTET
(KHUTY), 2014. — 377 c. : un., rpad. — Pexkxum noctyna: no noxamucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=428788 — Bubnuorp. B k. — ISBN
978-5-7882-1691-1. — Texcr : 31MEKTPOHHBIH.

(nata obpamenus: 18.05.2023)

OHJIaMH

6.1.1.2

Tpodumora T.1. Kypc ¢usuku: yuedbHoe nocobue aist By30B. — M.: Bricias mkoda,
2008 (mepemsa. 1985, 1990, 1998, 1999, 2000, 2001, 2004, 2007)
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6.1.1.3

[Mammpo, C. B. Kypc ¢pusuku : yaedHoe nocodue / C. B. Ilammpo ; YV pumcknit
TOCyIapCTBEHHBIN YHHBEPCUTET SKOHOMUKH 1 cepBuca (YI'VOC). — Ya : Ypumckmii
rocyJapCTBEHHBIM YHUBEPCUTET S3KOHOMUKH U cepBuca, 2013. — 248 c. : cxeM. — Pexum
nmocryma: o moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=445140 .
— bubnmorp. B kH. — ISBN 978-5-88469-613-6. — TeKcCT : 27I€KTPpOHHBIH.

(mara obpamenus: 18.05.2023)

OHJIAliH

6.1.2 lonoJIHUTeIbHAS JIUTEpPATypa

Bbubnuorpaduueckoe onucanue

Kom-Bo 3k3.
B OubmHoTeke/
OHJIAMH

6.1.2.1

Bapcyxkos, B. 1. MonekynsipHas pusuka 1 Hayaga TepMOJAMHAMUKHY : yueOHOe nocobue /
B. U. bapcykog, O. C. Imutpues ; TaMOOBCKHi1 roOCyJapCTBEHHBIN TEXHUYECKUN
yHuBepcureT. — Tam00B : TaMOOBCKHIT rOCYIapCTBEHHBIH TEXHUUECKHH YHHUBEPCUTET
(TT'TY), 2015. — 128 c. : ni., Tabi., cxeM. — PesxuM jocTymna: 1o HoAIucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=444634 — bubauorp. B ku. — ISBN
978-5-8265-1390-3. — TekcT : 3JE€KTPOHHBIN.

(mara obpamenus: 18.05.2023)

OHJIaMH

6.1.2.2

Hy6posckwuii, B. I'. Mexanuka, TepMOANHAMHKA U MOJIEKYJIIpHas (pru3nka : COOpHUK
3a[ad ¥ MPUMEpPHI X pemreHus : yaeonoe mocodue / B. I'. [lyoposckuii, I'. B. Xapramor
; HoBocnOMpCKMiA TOCYJapCTBEHHBIH TEXHUUECKUH YHIUBEPCUTET. — 2-€ U3aHNE, HCTIP. 1

nor. — HoBocubupck : HoBocHOMPCKIMi rocyIapCTBEHHBIH TEXHUIECKUH YHUBEPCHUTET,
2015. - 184 c. : cxem. — PexxuM foctyna: 1o mojmnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=438309 — bubmauorp. B ku. — ISBN
978-5-7782-2686-9. — Tekcr : 371€KTPOHHBIH.
(nata obpamenus: 18.05.2023)

OHJIAliH

6.1.2.3

3amanoBa, I'. V1. MexaHuka u MmosekyspHas (pusuka : yaedHoe nocooue /
I'. W. 3amanoga, P. P. llajgeer. — Mocksa ; bepnun : J{upekr-Memua, 2015. — 52 c. : u.
— PexuM jocTyna: no noamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=272315 — ISBN 978-5-4475-3894-
1.—DOI 10.23681/272315. — TekcT : 3MEKTPOHHBIM.
(mara obpamenus: 18.05.2023)

OHJIAliH




6.1.2.4

Kysnenos, C. U. CnpaBounnk mo ¢gusuke : yaeonoe mocobue / C. 1. Ky3nenos,

K. U. Poro3un ; MunnctepctBo odpazoBanus Poccuiickoit @eneparn, HannonamsHbTI
nccnenpoBaTenbckuit ToMckuit rocyaapctBensiit yausepcurer (HU TIT'Y). — Tomck :
WznatensctBo TOMCKOTO MONMHUTEXHUIECKOTO YHUBEpcHuTeTa, 2014. — 220 c. : ui., Tadr.,
cxeM. — PexxumM gocTtyma: 1mo mofmmcke. —

URL: https://biblioclub.ru/index.php?page=book&id=442117 — bubmuorp. B ka. — [SBN
978-5-4387-0443-0. — TekcT : 2NEKTPOHHBIMH.

(nata obpamenus: 18.05.2023)

OHJIAliH

6.1.2.5

Ob6mras pusuka : MOJCKysIpHAs (PU3MKA U TCPMOJUHAMUKA. ATOMHAs, KBAHTOBAs U
saepHas pusuka. Ousnka TBEpIOTO Tena : yuebnoe mocodue / 0. M. INonosuH,

1O. I1. JIamenko, B. H. Xononunun, B. M. Tlonukapmos ; TamboBckuii
rOCYZapCTBEHHBIN TeXHUYECKUH yHUBEpcUTeT. — TamO0B : TamGoBCKHiA
rocynapcTBeHHbIN TexHudeckuit yausepcutet (TI'TY), 2013. — 96 c. : un. — Pexxum
JOCTYTIA: TI0 MOJIITHCKE. —

URL: https://biblioclub.ru/index.php?page=book&id=277709 — bubnmorp. B kH. — Tekct
: DJIEKTPOHHBIM.

(mara obpamenus: 18.05.2023)

OHJIAMH

6.1.2.6

UYeptoB A.T'. BopoObeB A.A. 3agaunuk rmo ¢usuke: YueOH. mocoOue 105 BTY30B. — 8-¢
u31., nepepad. u porm. — M.: UzmatensctBo du3nko-MaTeMaTHackoit mureparypsr, 2006.
— 640 c. — ISBN 5-94052-098-7
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6.1.3 YueOHO-MeTOAUYECKHE Pa3pa0OTKH (B T. Y. 1JIsl CAMOCTOSITEILHO PadoThl 00y4aloLuXCs)

Bbubnuorpaduueckoe onucanue

Kon-Bo 3x3.
B OuOIMoTeke/
omnaitn/OMOC

6.1.3.1

Bunorpanosa JI.B., Hukutun B.M. ®usuka. Yacts 1. OCHOBBI MEXaHUKU
METOJIMUECKHE YKa3aHHs Ha IIPAKTUYECKUE 3aHATUSIM ISl CTYJCHTOB OYHOW M 3204YHOM
(dbopM 00yUeHHs BCEX MH)KEHEPHO-TEXHUYECKUX CIIEIMAIBHOCTEN.— 2-€ U3/1., CTep. -
Yura: 3a0MKT, 2016. —43 c. [DnexkTpoHHbIi pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=20579.pdf
(mara obpamenus: 18.05.2023)

20/ounaiin/
2DU1O0C

6.1.3.2

Bunorpanosa JI.B., Hukutia B.M. ®u3nka: ygeOHO-MeTOqIUECKOe TOCOOHe Mo
BBIITOJTHEHUIO KOHTPOJIHHOH paOOTHI IS CTYICHTOB 3209HOM (POpMEI 00ydeHUs
cnenuanbHocTel 23.05.04 «OkcruryaTanus sKelIe3HbIx gopory, 23.05.06
«CTpOHTENBCTBO KENEeIHBIX JOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHENe». — Uwmra:
3a6MXKT, 2019. —c. 63
[Dnekrponnslit pecypcl:
http://zabizht.ru/cgi-bin/viewer.pl?book id=26703.pdf
(nata obpamenus: 18.05.2023)

onnaiin/ SUOC

6.1.3.3

Huxurun B.M. Mexanuka. MonekynsipHas Gusnka ¥ TepMOJIUHAMHKA: J1a00paTOPHBII
npakTUKyM: yueOHoe rocobue / B.M. Hukurun, JI.B. Bunorpanosa, A.A.
Kamamuukos, M.C. Banos. — Yura: 3a6MKT, 2016. — 137 c. ISBN 978-5-9908859-8-1
[DnexTponHsIii pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=21632.pdf
(mara obpamenus: 18.05.2023)

60/onnaiin/
DUOC

6.1.3.4

Hukurun B.M., Asceenxo H.Jl., Bunorpanosa JI.B., Konosasosa H.A.
DNEeKTPOMAarHUTHOE M3JIydeHHe U 0€30IIacHOCTh YeIoBeKa: yaeOHOe IToco0me Iist
CTYIETOB BCEX CIIEIATIFHOCTEH U popM 00ydeHH 1o AuCIUIUTHHAM «be3omacHoCTh
KU3HENEATSIHHOCTIY, «Dm3nka», « TexHuka 6e30macHoCTHY, « IKOIoTHs», «OXpaHa
Tpynay». Yura: 3a6M1KT, 2016. — 129 c.

[DnexTponHsIii pecypcl]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=23527.pdf
(nata obpamenus: 18.05.2023)

onnaiin/ SUOC

6.1.3.5

Huxutun B.M., Bunorpaznosa JI.B. ®u3suka: npaktukym: yueOHOE ocoOue mo
BBITIOJTHEHHIO IIPAKTHYECKUX padoT 1o TucuuIuinie «Du3ukay Juis CTyIeHTOB
cneruansHocter 23.05.04 «OkerutyaTtanus skelae3Hbix gopory, 23.05.06
«CTpOHTENBCTBO KEJIE3HBIX IOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHEJICH. — IIEPEU3/I..
crepeot. — Ynra: 3a611KT, 2019. —c. 114
[DnexTponnsIii pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=26706.pdf
(mara obpamenus: 18.05.2023)

2/onnain/
DUOC




6.1.3.6

Hukutia B.M., Bunorpazgosa JI.B. ®usuka: yaeOHO-MeTOANIECKOE TOCOOHE TIO
BEITIOJTHEHHIO CAMOCTOSATENBHBIX pa0oT IS CTYACHTOB criennanbHocTei 23.05.04
«OKeIuryaranus skene3Hbix Jopor», 23.05.06 « CTpoUTensCTBO KENE3HBIX 10POT, MOCTOB
U TPaHCIIOPTHBIX TOHHeNeH». — Yura: 3a6MKT, 2019. — c. 80 ornaita/ JUOC

[DnexTponnsIii pecypc:
http://zabizht.ru/cgi-bin/viewer.pl?book id=26810.pdf
(nata obpamenus: 18.05.2023)

6.1.3.7

Hukutun B.M., Bunorpanosa JI.B., Kanamuaukos A.A.,

NBanoB M.C. DieKTpu4ecTBO U 3JIEKTPOMArHETU3M: JJAOOPaTOpHbII NpakTUKyM. YacTh
2: yueOHoe nocobue no pucuuiuinae « Du3nka» I CTyIeHTOB HHKEHEPHO-
TEXHUYECKHUX crienuanbHocTei. — Yura: 3a6M1KT, 2017. — 108 c.
[DnexkTponHsIii pecypcl]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=23561.pdf
(mara obpamenus: 18.05.2023)

5/onnaiin/
2DU1O0C

6.1.3.8

Hukurun B.M., Bunorpanosa JI.B., Kanamnuko A.A.,
Poze C.H., lynera I'.T'., BanoB M.C. Onrtuka. OCHOBBI KBAHTOBOW (DU3UKH:
JTa00PaTOPHBIN MPAKTUKYM: Y4eOHOE TTocoOue 1o auctuiuiiHe «Pusukay» s
CTYICHTOB WH)XCHEPHO-TEXHUIECKUX crieruaibHocTel. — Ynra: 3a6MKT, 2018. — 171 c. 12/ounaiin/
—ISBN 978-5-9500770-9-8 3UOC
[DnexTponnsIii pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book 1d=23528.pdf
(nata obpamenus: 18.05.2023)

6.1.39

Hukutua B.M.. OCHOBBI BOJIHOBOI ONTHKH U KBAHTOBOW MEXaHHKH: ydeOHOE mocobue
no aucuumuinae « Ou3nKay AJsl CTYASHTOB OYHOM U 3a04HON (hOopM 00ydeHHs
MH)KEHEPHO-TeXHNUeCKHX crennansHocreit / B. M. Hukurus, JI.B. Bunorpagosa. — 2-¢
u3a., crepeot. — Yura: 3a0MKT, 2016. — 168 c. — ISBN 978-5-99008860-5-6
[DnexTponHsIii pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=23519.pdf
(mara obpamenus: 18.05.2023)

54/ounaiina/
2DU1O0C

6.1.3.10

ymera I'.T"., Hukutua B.M. ®usuka. Yacts 2. MonekynsapHas Qu3nka u
TEPMOJWHAMHKA METOIMYECKUE yKa3aHHs Ha MPAKTHYECKUE 3aHATHAM IS CTYACHTOB
OYHOM ¥ 3209HOH (hopM 00yUEeHHS BCEX MHKEHEPHO-TEXHHYECKHUX CIIEINAIbHOCTEH. — 3-
e m., crep - Ynra: 3a06MXKT, 2016 — 23 c.

[DnexkTponHsIii pecypcl]:
http://zabizht.ru/cgi-bin/viewer.pl?book 1d=20539.pdf
(nata obpamenus: 18.05.2023)

19/onnaiin/
DUOC

6.2 Pecypchbl HHGOPMAIMOHHO-TeJIEKOMMYHHKAIIMOHHOM ceTH «AHTepHET»

6.2.1

ACY bubanoteka 3a0MXKT http://zabizht.ru

6.2.2

ObC "Yuusepcurerckas 6ubdaroreka Online" http://biblioclub.ru/

6.3 IIporpaMmMHoe o0ecnieyeHre M1 MHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI

6.3.1 bazoBoe nporpamMmMHoe oGecrieueHue

Microsoft Windows 7 Professional, munensus Ne 49156201, rocynapctBennsiii koutpakt ot 03.10.2011 r.

6.3.1.1 Ne 139/53-0AD-11
Microsoft Office 2007 Standard, munensus Ne 45777622, rocynapctBenssiii koHTpakT ot 10.08.2009 r.
6.3.1.2 | Ne64/17-OA-09; Microsoft Office 2007 Standard, nuuensust Ne 44718393, rocynapcTBeHHbI KOHTPAKT OT
18.10.2008 r. Ne 92/32A-08
6313 SAnnexc. bpaysep. IlpuknanHoe mporpamMMmHoe obecrieuenne obmero HazHaueHusi, OducHble nMpuIoKeHHUs,
T JIUIICH3HUST — CBOOOTHO pacpocTpaHsieMoe MporpaMMHoOe obecniedeHue o juner3ur BSD License
6.3.1.4 ACY «bubmmoteka», CBHACTENBCTBO O TOCYAapCTBEHHOW pEerucTpamuy mporpamMmsl it OBM
T Ne 2009611107, 3apeructpupoBano B Peectpe nporpamm s 9BM 19.02.2009
63.15 Bl ACY «bubnmoreka», CBHICTETHCTBO O TOCYAApPCTBEHHOW pETHCTpanuy mporpaMMmbl st OBM
T Ne 2009620102, 3apeructpupoBano B Peectpe nporpamm s 9BM 27.02.2009
6.3.2 CnenuaiM3upoOBaHHOE IPOrPpaMMHOe obecreyeHne
6.3.2.1 | He npenycmoTpeno
6.3.3 UndopmaunoHHble CIPABOYHBIE CUCTEMbI
6.3.3.1 | He npenycmoTpeno
6.4 IlpaBoBble M HOPMATHBHBIE JOKYMEHTbI
6.4.1 | He npenycmoTpeno




7 OUCAHUE MATEPHAJILHO-TEXHUYECKOI BA3bI,
HEOBXOJIUMOW JJIs1 OCYIIECTBJIEHMS YYEBHOTO MTPOIIECCA
MO JUCHUILINHE

Yuebnpiit u madoparopusiii koprmyca 3a0VIKT UpI'VIIC maxomsarcs mo aapecy: 672040, 3abaiikambCKuit
Kpa#, roposa Yura, yauna Maructpanbnas, aom 11

VYueOnast ayauropus 417 i TpPOBEICHUS JIEKUMOHHBIX M TPAKTUYECKUX 3aHATHH, TPYNIIOBBIX U
WHJIMBHYQJIbHBIX KOHCYJbTAIMH, TEKYILEro KOHTPOJIS M MPOMEXYTOUYHOW aTTECTAllMH, YKOMILJIEKTOBaHHAs
CHELUAIN3UPOBAHHON MeOeNnbl0 M TEXHUYECKUMH CpeACTBaMU 00yueHHs (HOyTOyK (IIEpEeHOCHOM),
MYJIbTUMEAMANIPOEKTOP, HKpaH), CIyXKallMMW sl TPEJCTaBIeHUs Y4eOHOW MHpopMarmu OoJbIION
aymuropuu. Jlng npoBeneHUs 3aHATUI JIEKIMOHHOTO THUIIA MMEIOTCS Yy4eOHO-HarlagHble IocoOus
(mpe3eHTanuu, miakathl), 00ecrneYnBaroNfe TEMATHUECKHE WIUTIOCTPAIIMH COACPKAHUS TUCIUTIIHHBI

VYuebHas aymutopus 403 nans NpoBelEHMS JIEKLUMOHHBIX M IPAKTUYECKUX 3aHATHM, TPYNNOBBIX U
WH/IMBHIYaJIbHBIX KOHCYJIbTalni, KypCOBOTO IPOEKTHPOBAHMS (BBITOJHEHHUSI KypCOBBIX pabOT), TEKYyIETOo
KOHTPOJSI W TIPOMEKYTOYHOHW aTTeCTalnH, YKOMIUIEKTOBAaHHAs CICIHAIN3UPOBAHHON MeOenpio
TEXHUYECKAMH CpeAcTBaMH 00y4deHHUs (HOYyTOYK (IIEpeHOCHOH), MyJIbTHMEIHAIIPOEKTOP, SKpPaH), CIIyKaIlluMHU
JUISL TIpeAcTaBieHns] yueOHOH nmHdopmanuu Oonbinol aynuropud. s MpOBENCHUS 3aHATHI JIEKIIHOHHOTO
THIIAa MMEIOTCSl y4eOHO-HarsiHble TocoOust (Tpe3eHTanny, IJIaKaThl), 00ECHEeYMBAIOIINE TEMaTHIECKUE
WUTIOCTPAIIMHU COJIeP KaHHS AUCIIMIUINHBI

VYuebnast ayauropus 418 s mpoBeAECHWS JIEKIMOHHBIX M TPAKTUYECKUX 3aHATHH, TPYNIOBBIX H
WHJIMBHYQJIbHBIX KOHCYJbTAIMH, TEKYIEro KOHTPOJIS M MPOMEXYTOUYHOW aTTECTAllMH, YKOMILJIEKTOBaHHAs
CHEUUAIN3UPOBAHHON MeOeNnbl0 M TEXHUYECKUMH CpeACTBaMU o00yueHHs (HOyTOyK (IIEpEeHOCHOM),
MYJIbTUMEAMANIPOEKTOP, HKpaH), CIyXKallMMW ISl TPEJCTaBIeHUs Y4eOHOW MHpopManmu OoJbIION
aymuropuu. Jlng npoBeneHUs 3aHATUI JIEKIMOHHOTO THUIIA HMEIOTCS Yy4eOHO-HarlsgHble I0ocoOus
(mpe3eHTanuu, miakathl), 00ecrneYnBaroNIe TEMATHUECKHE WIUTIOCTPAIIMH COACPKAHUS TUCIUTIIHHBI

VYuebHas aynutopus 406 11 IpOBEAEHUS NPAKTHUECKUX 3aHATHH, TPYNNOBBIX U HHIUBUAYATbHBIX
KOHCYJbTalluH,  TEKYIIEro  KOHTPOJA M  TNPOMEXYTOYHOH  aTTeCTaluH,  yKOMIIIEKTOBaHHas
CHENMANM3UPOBAaHHOW MeOelIpl0 M TEeXHHYECKMMH CpencTBaMH oOydeHUs (HOyTOyK (IepeHOCHOH),
MYJBTHMEANANIPOSKTOP (TIEPEHOCHOM), 3KpaH (TIEPEHOCHOH)), CIy)KaIlUMH IS TpPEACTaBICHUS ydeOHOM
uHpopMmanuu OonpmIoi ayanTopuu. s MPOBEAEHHS NMPAKTHUECKUX 3aHATHH MMEIOTCS ydeOHO-HArJIAIHbIE
nocobusi (Ipe3eHTanny, IJIaKaThl), OOECIeUMBAIOIIME TEMAaTHUCCKHE WINIIOCTPALMM  COJCP)KaHMs
JMCIUIITHHBI

VYuebnast ayautopust 312 mist mMpoBeneHHS NPAKTUYECKUX 3aHATHH, JJAOOpaTOpHBIX padoT, TPYIIOBBIX H
UHIUBUAYQIBHBIX KOHCYJBTAIMH, TEKyIIEro KOHTPOIS M MPOMEXYTOUHON aTTecTalllH, YKOMIJIEKTOBAaHHAS
CIHELUAIN3UPOBAHHON MeOeNnbl0 M TEXHUYECKUMH CpeACTBaMU o00yueHHs (HOyTOyK (IIEpEHOCHOM),
MYJbTHMEAUANIPOCKTOP (IEPEHOCHOM), SKpaH (IePEHOCHO# ), OJIOKH 3JICKTPOHHBIC, YCTAHOBKA JIJISI H3MEPEHHUS
BSI3KOCTH TpaHC()OPMATOPHOTO Macia, INTaHTeHIMPKYJb, MUPOMETP, YCTaHOBKa jlaboparopHas «MaiuHa
ATByzna», ycraHoBKa sl ompeneneHus kodh¢unuenra Bsskoctn DIIT-1, ycraHoBka aist onpeaeieHus
OTHOIICHUS YJENIBHBIX TEIIOEMKOCTEH BO3JyXa MpPU MOCTOSHHOM JaBJICHUHU, YCTAHOBKA IUIS OIpEeNeHUS
sHTponmu npu miasieHun ooBa OIIT — 1-11, ycranoBka maboparopHas «MasTHUK MackBeltay, ycTaHOBKa
nabopatopHas «MasTHUK HaKJIOHHBIH», yCTaHOBKa jabopaTopHast «CoynapeHws LIapoB», yCTaHOBKA JUIS
OTIpEZICTICHUsI BpaIlATeNbHBIX JABMKeHHH OOepOeka, MHUKposabopaTopus MO MOJEKYJSIPHOH (u3HKe H
TepMOAMHAMUKe, OapomeTp, mabopaTopHelii Habop «TemnoBele SBIEHHWS», Ta0OPATOPHBIA HAOOP
HCCIIEZIOBaHMS IIPOIIECCOB B ra3ax, yCTaHOBKAa «KpyTWJIBHBINH MasTHHUK»), CIy)KaIlUMH Ul TPEJCTaBICHHS
yueOHOil nHbopMaIHK OOJIBIION ayIUTOPHH

VYuebHas ayautopus 313 mid mpoBeneHMs] MPAaKTUUECKUX 3aHATHH, J1aOOPaTOpPHBIX PabOT, IPYNIOBBIX U
WHJIMBUYQJIbHBIX KOHCYJbTAIMH, TEKYILEro KOHTPOJIS M MPOMEXYTOUYHOW aTTECTAllMH, YKOMILJIEKTOBaHHAs
CHELUAIN3UPOBAHHON MeOeNbl0 M TEXHUYECKUMH CpeACTBaMU o00yueHHs (HOyTOyK (IIEpEeHOCHOM),
WHTEPAKTHBHBIA KOMIUIEKC ViewSonic, BBIIPSIMUTENIH, TE€HEPATOPbI, NPUOOpP HU3YUCHHsI TUCTEpe3Uca
(deppomarHuTHeIX MarepuanoB, moxyiau PDIID, ocuwmuiorpads, Habop adOPATOPHBIN «DIEKTPUUYECTBOY,
MOCT IOCTOSIHHOTO TOKa, YHUBEPCAJIbHBINM CTEH 10 (pH3nKe, TPHOOp MarasuH CONPOTHBIICHHUS, aMIIEPMETPBI,
BOJIBTMETPBI, PEOCTATHl, yCcTaHOBKAa «VI3MepeHne yIenbHOTO CONPOTHBICHUS PE3UCTHBHOTO IPOBOAAY,
ycraHoBKa «Pu3HdIecKuil MasTHUK», ycTaHOBKA «OOOPOTHBIN MASTHHUKY), CIY>KAIIMMHU IJISI TIPEICTABICHHS
yueOHOM HHQOpPMAIHK OOJIBIION ayIUTOPHH

VYuebnas ayauropus 314 a1 NpoOBENEHHs NPAaKTHYECKHX 3aHATHH, J1a00opaTopHBIX padoT, IPYNIIOBBIX U
WHMBUYaJIbHBIX KOHCYJIBTAlUH, TEKYILEro KOHTPOJII M IPOMEXYTOYHOH aTTeCTAllH, YKOMIUIEKTOBAaHHAs
CHETMATH3UPOBAaHHOH MeOeIpl0 M TEeXHHYECKHMH CpelcTBaMH oOOy4eHus (HOyTOyK (TIepeHOCHOH),
MHTEPAKTUBHBIA KOMIUIEKe ViewSonic, TeHepaTtopbl, MUKPO J1abopaTopys MO KBAaHTOBBIM SIBICHHSAM, MOCT
MOCTOSIHHOTO TOKa, Habop crekTpanbHbIX Tpyook CH-1, ocumutorpad, noisipumerp 11161, yHuBepcanbHbie
CTeH/Ibl 110 (U3KKE, aMIIEPMETPBI, BOJIBTMETPHI, J1a00opaTopHblii Habop «leoMerpuyeckass ONTHKay, MPUOOP
JUISL U3MEPEHHs JUIMHBI CBETOBOM BOJIHBI, CIIEKTPOCKON JBYXTPYOHBIH 0€3 IMOJCTaBKH, ONTHYECKAas MHUKPO
saboparopusi, MUPOMETP), CAYKAINMMH JJIs TIPSICTABICHIsI Y4eOHO# nHbOpMAIUU OOJIBIIONH ayIUTOPUH

Tlomemenns JUISA CaMOCTOSITCIIbHOM pa6OTBI O6y‘IaIOH.lI/IXC$I OCHAaIICHBI CHeHHaHHBHpOBaHHOﬁ MeOeNbl0 U




KOMITBIOTEPHOW TEXHUKOM, MOJKITIOYCHHON K MH(POPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHON ceT «HTepHeTY,
1 00ecIieueHbI JOCTYIIOM B 3JICKTPOHHYO HH(GOPMAIIMOHHO-00pa3oBarenbhyo cpeny 3a0KT.

TMomereHust s CAMOCTOSATEIBHOM pabOThl 00YYAIOIINXCS:

— YUTANBHBIN 347,

—3.24,4.15

Iomemenue 3.25 is xpaHeHHs © NPOYUIAKTHYSCKOTO OOCITYy)KHBaHUS Yy4eOHOrOo 0O0OpPYIOBaHHS.

10 OCHAIIIEHHOCTh: KOMIBIOTEPHI, PYYHOH ClIE€CapHBI MHCTPYMEHT, OJJIEKTPOTEXHUYECKHH HHCTPYMEHT,

MPpUHAUICI)KHOCTH IS HaﬁKH, Me6CHL, y‘IC6HO-HaFH$I,I[HBIe ocoous

8§ METOANYECKHE YKA3AHMUSA IS OBYYAIOIIUXCA 11O OCBOEHUIO

JACIATITAHBI

Bun yue6HOM
JIEITEIbHOCTH

Opranuszanus y4eOHOH IesTEeTbHOCTH 00yJaroIerocs

Jlexnus

Ha nexmusx oOydaromuecs IOJy4alOT cCaMble HEOOXOAMMBIE JIaHHBIE, BO MHOI'OM
JIOTIOJIHSIOIIME W KOPPEKTUPYIOI[ME Y4YeOHHKH. YMEHHE COCPEJOTOYSHHO CIYIIaTh JICKINH,
AKTHBHO, TBOPYECKH BOCIIPHHUMATH M3JIaraeMble CBEJICHUS SIBJISIETCSI HEIIPEMEHHBIM YCJIOBUEM UX
rIIyOOKOr0 ¥ MPOYHOTO YCBOCHUSI, @ TAK)KE Pa3BUTUSl YMCTBEHHBIX CIIOCOOHOCTEH.

Ciymanve W 3amnuch JIEKUMH — CJIOXHBIE BHIbI paboThl. BHUMaTenbHOE cCllyliaHue W
KOHCIIEKTUPOBAHUE  JIEKIWH IpeanoiaraeT WHTEHCUBHYIO  YMCTBEHHYIO  JEATEIILHOCTh
obyuaronterocs. Cirymiasi JISKIIMH, HAJIO0 OTBJICYLCS IPH STOM OT IIOCTOPOHHUX MBICIIEH U TyMaTh
TOJIEKO O TOM, YTO H3JIaraer IpernojasaTeib. KpaTkue 3amucH JICKUWH, KOHCIEKTHPOBAHHE HX
HOMOTraeT YCBOMTh MaTepHal. BHuMaHue denoBeka HeycToitunBo. TpeOyroTcst BoJIeBbIC YCHINS,
4TOOBI OHO OBUIO COCPEeHOTOYEHHBIM. KOHCIIEKT SBJISETCS IOJNE3HBIM TOIZA, KOTIa 3alllCaHo
caMoe CYIIECCTBEHHOE, OCHOBHOE. DTO JIOJDKHO OBITH CHelaHO camuM oOyuarommmcs. He Hamo
CTPEMHTBCS 3alicaTh JOCIOBHO BCHO JIEKIHMIO. Takoe "KOHCIEKTHpOBaHME" NPHUHOCHT OOJIbIIe
BpeJia, 4eM Moib3bl. HekoTopble oOyuaromuecs: NpocsAT WHOTAA JIEKTopa "duTaTh MOMeAJICHHee" .
Ho nexuust He MOXeT NMPEBPATHTHCS B JIEKLIUIO-AMKTOBKY. JTO OU€Hb BpellHasl TEHJIEHIHUs, KOO B
9TOM cilyyae OOYYaIONIMHCS MEXaHWYECKH 3aIliChIBAET OOJIBIIOE KOJHYECTBO YCIIBIIIAHHBIX
CBEJICHUH, HE Pa3MBILLISISA HaJl HUMH.

3amnuck JISKIUH PEKOMEH/IyeTCs BECTH 110 BO3MOXKHOCTH COOCTBEHHBIMH (DOPMYJIMPOBKAMHU.
XKenatenbHO 3amuch OCYIISCTBIIATH HAa OJHOW CTpaHMIE, a CICAYIOIIYI0 OCTaBJIATH I
npopaboTKH y4eOHOro Marepualia caMOCTOSTENBFHO B JIOMALIHUX YCJIOBHAX. KOHCIEKT iyuyiue
HOJIpa3feNATh Ha IyHKTHI, naparpadsel, cobiitonas KpacHYI CTpOKy. [IpHHIMIHAIBHEIE MecCTa,
omnpeneneHus, GopMyJbl CIeIyeT CONPOBOKIATh 3aMECUAHUSIMU: «BAXHO», 0CO00 BAKHO» U T.II.
Hemecoobpa3Ho pa3paboTath COOCTBEHHYIO «MapKOTpaduio» (3HAYKH, CHMBOIIBI), COKPAIICHHS
cioB. PaboTas Hajg KOHCIIEKTOM JIGKLMH, HYKHO HCIOJIB30BaTh HE TOJBKO Y4YEOHHK, HO H
PEKOMEH/IOBaHHYIO JIOTIOJIHUTENbHYIO JIUTEpaTypy. VIMeHHO Takas cepbe3Has, KpOIOTJIMBas
pabora ¢ JIEKUMOHHBIM MaTepuajioM II03BOJHUT TJIyOOKO OBJaJeTh 3HaHUAMU. DyHKIMS
o0ydarolierocst — He TOJIbKO IiepepadoraTh HH(OPMALUIO, HO U aKTUBHO BKIIIOYUTBHCS B OTKPBITHE
HEU3BECTHOIO IS ce0s 3HAHUSL.

OOmmue W yTBepAMBIIMECS B NPAKTHKE MPaBWIila, M TNPHEMbl KOHCIEKTHPOBAHUS JICKLIUH:
KoHcnekTupoBaHue JIEKIMHA BEAETCS B CIENHMAIBLHO OTBEACHHOM UIS 3TOr0 TETPaau, KaKAblIi
JMCT, KOTOPOI JOJDKEH MMETh IOJsA, Ha KOTOPBIX JEJNAloTCs MOMETKH W3 PEKOMEHIOBaHHOM
JUTEPATyphl, JONOJHAIOIINE MaTepual NPOCIYLUIAHHOW JICKLIMH, a TaKKe MOAYepKHBAIONINe
0cO0YI0 BaXKHOCTh TE€X WJIM MHBIX TEOPETHYECKUX IOJIOKeHHH. HeoOXonuMo 3aluchIBaTh TEMy H
IUIaH JICKIHUH, PEKOMEHIYEMYIO JINTEPaTypy K TeMe.

3anmcu pas3zienoB JEKIHH JOJDKHBl HMETh 3ar0JIOBKH, MOI3ar0JIOBKH, KpacHbIe CTPOKH. [l
BBIJICJICHUS Pa3/IeJIoB, BBIBOJIOB, OIPEAEICHHH, OCHOBHBIX HMJEH MOXHO HCIIOJb30BaTh LIBETHBIC
KapaHjamy u guomacrepsl. Ha3zBaHHBIE B JIEKIIMU CCHUIKHM HAa MEPBOMCTOYHHKH HAJI0 IIOMETHTh Ha
HOJISIX, YTOOBI TP CAMOCTOSTEIBHON paboTe HAlTH U BIHCAThH UX.

B KOHCHEKTe JIOCIOBHO 3alUCHIBAIOTCS OIPEAEICHUs] IMOHSATHH, KAaTerOpUH M 3aKOHOB.
OcrajibHOE JOJDKHO OBITH 3alMCaHO CBOMMH ciioBaMu. Kaxaomy oOydaromemycst HeoOX0auMo
BBIPa0OTATh W UCIIOJIB30BATh JOIYCTUMBIE COKpaIlleHHs Hanboliee pacipoCTpaHeHHBIX TEPMHUHOB
U TIOHSATHI.

B KOHCIIEKT ciemyeT 3aHOCHTH BCE, YTO IIpeNoOjaBaTeNb INHUIIET Ha IOCKE, a TaKKe
PEKOMEHIyeMBbIe CXEMBI, TaOJIULBI, TUATPAMMBI U T.JI.

Hamicanne KOHCIEKTa JIEKLIMH: KPAaTKO, CXEMaTHYHO, MOCIEIOBATEeIbHO (UKCHPOBATH
OCHOBHBIC TIOJIOXKEHHS, BBIBOABL, (opMyiaupoBku. OOOOLICHMS; HOMEYaTbh BaKHBIC MBICIIH,
BBIICIIATE KIIOYEBBIE CIIOBA, TEPMHUHBL [IpoBepka TEPMHHOB, MOHATHH C MOMOIIBIO
SHIUKJIONEANH, CIOBapeH, CIIPaBOYHUKOB C BBIUCHIBAHUEM TOJKOBaHHUH B TeTpanb. O003HAUNTD
BOIIPOCHI, TEPMHHBI, MaTepHaj, KOTOPBIH BBI3BIBAET TPYIHOCTH, IOMETHTh M IOIBITATHCS HAWTH
OTBET B pEKOMEHAyeMoil sureparype. Ecmu camocTosTensHO He ypaercs pa3oOpaThes B




Mmarepuajie, TO H606X0,I[I/IMO C(I)OpMyHI/IpOBaTB BOIIpOC ©W 3a4aThb MPENOAABATCIIIO Ha
KOHCYJIbTAallMU, HA Ha60paTOpHOM 3aHATHHN

IIpakTuueckoe
3aHATHC

[IpakTHyeckoe 3aHATHE — BUJL ayJUTOPHBIX yUeOHBIX 3aHATHH, eNeHanpaBiIeHHas Gopma
OpTaHM3any y4eOHOTO Mpoliecca, PU pealn3alnyl KOTOPOH o0ydaromyecs 1o 3aJaHuio U 1M0J
PYKOBOJCTBOM NpenojaBaTeis BBINOIHAIOT INpakTHYecKHe 3agaHud. IIpaktndeckue 3anaHus
HanpaBjeHbl Ha YIIyOJICHHE HAYYHO-TEOPETHYECKHMX 3HAHWMI W OBIAACHHE OIpPEACICHHBIMU
METOJlaMH PaboThl, B MpOLECCEe KOTOPBIX BHIPAOATHIBAIOTCS YMEHHS W HABBIKHM BBITOTHEHHS TEX
WIM MHBIX Y4YeOHBIX JAeHcTBUI B naHHOW cdepe Hayku. I[IpakTthyeckue 3aHATHS pPa3BUBAIOT
Hay4YHOE MBIIUIEHHE U Peub, MO3BOJSIOT NPOBEPUTH 3HAHMA OOYyUarOIIMXCS, BBICTYMAIOT Kak
Cpe/CTBa ONEepaTUBHOIN 0OpaTHOM CBSI3M; 11€JIb MPAKTUYECKUX 3aHATHH — yriIyOsIsTh, PacIlupsTh,
JIeTAIM3UPOBATh 3HAHUS, IOJY4YEeHHbIE Ha JIEKUUH, B 0000IeHHOW (opme M conelicTBOBaTH
BBIPa0OTKE HABBIKOB NPO(ECCHOHAIBHOM eI TeIbHOCTH.

Ha mpakthyeckux 3aHSATHSAX TOAPOOHO PacCMaTPUBAIOTCS OCHOBHBIE  BOIIPOCHI
JUCLUIUIMHBI, pa30OMpaloTCs OCHOBHBIE THIBI 3agad. K KakaoMy NpakTHYecKOMY 3aHSATHIO
CleflyeT 3apaHee CaMOCTOSATENBHO BBITOJHUTH JOMAIIHEE 33JaHUE W BBIYYMTH JIEKIUOHHBIN
Mmarepuan K cienyromei Teme. CiucreMaTHuecKoe BBITIOIHEHNE JOMAITHNX 3alaHui 00s3aTeNbHO
U SBIISIETCSI BXKHBIM (PaKTOPOM, CIIOCOOCTBYIOIINM YCHENTHOMY YCBOSHHIO TUCIIUTIIHHBL.

JlabopatopHoe
3aHATHE

OcHOBHOW menbl0  J1abOpaTopHBIX pabOT SABISIETCS TEOPETHYECKOE OOOCHOBaHUE,
HaJIIAHOE W/WIM  OKCIIEPUMEHTAIbHOE MOATBEPXKACHHE W/HIM MPOBEPKA CYIIECTBEHHBIX
TEOPETHUYECKUX IIOJIOKECHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHAIN3 CYMIECTBYIOIINX METOIHMK H
METOJIOB UX pealn3aluu U T.1.

Hcxons u3 e, cosepkanieM JiabopaTopHbIX padoT MOTYT OBITh:

- DKCIIepUMEHTAJIbHAS IIPOBEPKa (OPMYJI, METOJIMK pacyera;

- NpOBEJICHHE HATYPHBIX M3MEPEHHUH CBOWCTB, pabo4nX IapamMeTpoB, PEKMMOB PabOTHI
TPY TIOMOIIH JJA00PATOPHOTO 000PYIOBAHUS H/HITU CTCHIOB U MAKETOB;

- 03HAKOMJICHHE, aHAIIN3 M TEOPETHUYECKNE BBIKJIAAKH [0 yCTPOUCTBY, IPUHIIMITY ACHCTBUS
U crioco0aM 00CITy>KHBaHHsI aIlliapaToB, AETajled MalllH, MEXaHU3MOB, IIPOIIECCOB MPOTEKAOIINX
B HUX IIPH 3TOM U T.1.;

- HarnsaHas Tpadudeckasl MHTEpPIpETaus depTeKer, cXeM, OObEeMHBIX TOBEPXHOCTEH U
T.JI., BOCIPOHU3BOIMMBIX C TOMOMIBIO CIIEIHAIN3HPOBAHHOTO TPOTPAMMHOTO 00ECIICUCHNS;

- UMHTALMOHHOE MOJEIMPOBAHUE IIPOIECCOB, MPOTEKAIOINX B CIOXHBIX XUMHYECKHUX,
(u3MYECKHX, MEXaHUUECKHX, DJIEKTPHYECKHX U ITP. OOBEKTaX;

- YCTaHOBJICHHE U TOATBEPKACHUE 3aKOHOMEPHOCTEH (IIyTeM CpaBHEHMs MPOBEAECHHOIO
SKCHEPUMEHTAa U PACCUNTAHHBIX 3HAYCHUN) U T.11.;

- O3HaKOMJICHHE C METOAMKAMU IPOBEIEHHs SKCIEPHUMEHTOB, HATISAHBIM YCTPOWCTBOM
CTEHJI-MaKeTOB U TIp.;

- YCTaHOBJICHHE CBOWCTB BEIL[ECTB, UX KAUECTBEHHBIX U KOJHMUECTBEHHBIX XapaKTEePUCTHK;

- aHAJIN3 PA3IMYHBIX XapPaKTEPUCTUK MPOLECCOB, B TOM YHCIIE PONU3BOICTBEHHBIX U MHBIX
MPOLIECCOB;

- pacdeT mapaMeTpoB Pa3IMYHBIX SIBICHUH W IIPOIECCOB, CMOAEINPOBATH KOTOpPHIE HE
BO3MOJKHO B PEATBbHBIX YCIOBHAX (HAIIPUMEp, YpE3BBIYANHbIC CUTYAIMN | TIP.);

- HaOMIOJeHNe PAa3BUTHS ABJICHHUH, TPOIIECCOB H JP.

Jonyckaercst MHOE cojep)KaHue J1abopaTopHBIX padoT, eciiu 3T0 OyneT CIocoOCTBOBATH
peanuzanuu nenel 1 3a1ad JUCUUIUIMHBI U (POPMUPOBAHUIO COOTBETCTBYIONIMX KOMITETEHIUH.

[To xapakrepy BBINOJHAEMBIX J1a0OPaTOPHBIX pabOT BO3ZMOMKHBI:

- O3HAKOMUTEIbHBIE PabOTHI, UCTIONB3yeMBble U1  3aKpeIUIEHUS H3yYeHHOTO
TEOPETUYECKOT0 MaTepHAabI;

- aHaJMTUYECKHE pabOThI, CIIOJIb3yEeMbIe JUIsl TOJYYESHHUs] HOBOH MH(pOPMAILKsl Ha OCHOBE
(hopMaIn30BaHHBIX METOIOB;

- TBOpYECKHE pabOTHl, OPHEHTHPOBAHHBIE HA CAMOCTOSTENBHBIH BBIOOpP MOAXOOB
pelnIeHus 3aad.

[Tpu BeIMOTHEHNN 00YYAIOMIMMIUCS Ta00PAaTOPHBIX padOT ClIeAyeT YIUTHIBATh, YTO HAPALY
C OCHOBHOH WENBI0 - MOATBEPXKICHUEM TEOPETUUECKHX IOJOKEHUH - B XOJE BBIIOJHEHUS
3aJaHuil y oOydaromuxcsi GOPpMHUPYIOTCS JONOIHHUTENbHBIE MPAaKTHIECKNE HABBIKM OOpAIIEHHS C
HOPMAaTUBHO-TeXHUUYECKOU noxymeHTtauued, WEB u Internet pecypcamu u T.A., a TaK:K€ yMEHHUS
paboThl ¢ pa3MuHBIMM MaKeTaMu, NpudopaMH, yCTaHOBKAaMH, JIAOOPATOPHBIM 000pPYIOBaHHEM,
anmaparypoit, I1IK, TIO u T.n., KOTOphIE MOLYT COCTaBIATh YacTh NPO(HECCHOHATBHON
MPaKTUYeCKOl MOJATrOTOBKM, M  HAay4YHO-UCCIEIOBAaTENbCKHE YMEHMSA (HUCKaTh, HAONIIOJATh,
CPaBHUBATh, AaHAIM3UPOBATh, YCTAHABJIMBATh 3aBUCHUMOCTH, MOJEIHPOBATH, JeJaTh BBIBOABI U
0000IIeHNs, CaMOCTOSITENLHO BECTH HCCIEA0BaHUE, OGOPMIATh PE3YJIbTaThl U T.JI.), @ TaKXKe
MPOEKTHO-U3bICKATEbCKHE, IPOOIEMHO-TIONCKOBBIE, IPOOIEMHO-JESITEIILHOCTHBIE W HHBIC
YMEHHUS.

B mensx peanuzaniy KOMIETEHTHOCTHOTO NOAXOAA TPH HPOBEACHHH JIAOOPaTOPHBIX




paboT  WCIONB3YIOTCS aKTUBHBIE M WHTEPaKTUBHBIC (OPMBI HX IpOBeAeHUS (oOydaromue
(GUIBMBI, IPE3CHTALNY, JEJIOBBIC HIPBI, pa300p KOHKPETHBIX CHTYaLHUH 110 UTOraM HPOBEICHUS
7TabopaTOpHON pabOTHl, MHAWBHIyaJbHBIC TBOPYECKHE 3aJaHUs ¥ T.I.) B COYETAHUH C
BHEAYAUTOPHOU paboToil A1t HOPMHUPOBAHUS U PAa3BUTHS KOMIIETEHINH 00yYarOINXCSL.

JlaGopartopHas paboTa SIBISIETCS TaKHMM BHIOM Y4eOHOTO 3aHATHS, KOTOPBIA NPOBOIUTHCS
B CIICLMAIILHO OTBEACHHOM IOMelleHuH. [lATcst 3aHATHS HE MeHee IByX dacoB. Kpowme
CaMOCTOATENLHOM PabOThl 00y4YaIOIIMXCs, HEOOXOANM M MHCTPYKTaX IperojiaBaTeliel, a Takke
COBMECTHOE 00CYKJICHUE BHITOIHEHHOH PabOTHI.

[Mpexnae, 4eM NPUCTYNHTh K JaOOPAaTOPHBIM 3aHATHSM, OOYdYalOIIUMCS HEOOXOAMMO
noBTOpUTH Teopuio. Kaxnas naboparopHas paboTa OCHAlleHAa METOJMYECKUMH YKa3aHUSMH,
pa3paboTaHHBIMU MPETOaBaTENsIMH, BEYIIMMH AUCIUIUINHY .

JlabopaTopHble pabOTBI MOXKHO YCJIOBHO DPa3JielIUTh Ha HECKOJIbKO BHIOB TaKHX, Kak
PENPOYKTUBHBIE, ITIOMCKOBBIE M YaCTHYHO-IIOMCKOBBIC. [IpM NpoBeNeHHH pPEeNpOayKTUBHBIX
7a0opaTopHBIX  paboT oOydaromuecs MOJNB3YIOTCS  NOJAPOOHBIMHM — MHCTPYKLMSAMH, —IJIE
c(OpMYJIMPOBAaHBEI:  IeNb  JTabOpaTOpHOH  paboTHl, OOBsICHEHWS  (TEOpHs,  TJIaBHBIC
XapaKTepPUCTUKK), 00OpYJOBaHHE, allaparypa, OIMCAHHE MAaTepHalioB, MOPSIAOK BBHIOJIHEHUS
paboT, TabJIULBI, BEIBOJIBI, KOHTPOJILHBIE BOIIPOCH M Hy)KHas JINTEpaTypa.

Ilpy YacTHYHO-IIOMCKOBBIX Ja0OpaTOpPHBIX paboTax oT OOydJarommxcsi TpeOyroT
CaMOCTOSATENILHOTO TI0/IXOa K BBIIIOJHEHHWIO 33JIaHHs, TO €CTh WM HEO0OXOJAMMO CaMHM
OCYIIECTBIISITh AEHCTBUS, MOAOUPATh CIIPABOYHYIO H CIIELHAJIBHYIO JINTEPATypy U APYroe.

ITpu mouckoBbIX J1aOOpPaTOPHBIX paboTax OOyYaIOIIMEeCs CaMy PEIaroT HOBYIO IJISl HUX
npo0OJieMy, pyKOBOJICTBYSICh TOJIBKO CBOUMH TEOPETHYECKUMH 3HAHUSIMH.

KauectBenHast jaboparopHas paboTa MpEACTaBIsCT COOOH COONIOJIEHHE BCEX TpPex
METOMK, Korjna o0ydJaronuiics, Onupasch Ha cCOOCTBEHHOE MHEHHE W B3IIIIbI NperogaBaTeneii,
npopadaThIBaeT NpodieMy U HaXOAUT PEICHUS.

ITomuMo Bcero mpodero, J1abopaTopHble pabOThl MOI'YT NMPOXOAWTH B TPEX BapHaHTaX:
(poHTaNBHbIE, IPYNIIOBIC U HHAUBHIYaIbHbIC.

®ponranpHas nabopaTopHas paboTa 3aHMMaeT BCEX OOYYarOIIMXCS JUIS BBITOJIHEHUS
OJTHOM W TOM ke PabOTHI.

I'pynnoBas ¢opma opranuzanuy 1abopaTOpHBIX PabOT MpEroaraer, YTo 00y4Jaroluecs
coOMpaIOTCs B IPYIIIY M3 HECKOJBKHUX YEJOBEK U JEJal0T COBMECTHO 3ajanue. MHauBuayanbHas
dbopma, roBopuT cama 3a ceOs, OOydaroIIuiicss B 3TOM Clydyae aHAIU3UPYeT WHPOPMAIHUIO
CaMOCTOSTEIIBHO.

OTyer MO BBINOJHEHHIO J1A0OPATOPHBIX Pa0OT BBINOJIHSAETCS B OTICIBHOW TeTpany,
npoBepsieTcs IpenoiaBaTesieM U BO3BpallaeTcs 00yJaroeMycsl.

CaMocTosTeNnbHas
pabota

OOyueHne 10 JUCUUIUIMHE IPEJyCMaTpUBaeT aKTUBHYIO CaMOCTOSITENBbHYI0 pPadoTy
oOyuaromerocsi. B pasmeme 4 pabodeld mporpamMmbl, KOTOpBIH HasbiBaeTcsi «CTpykTypa u
COoJIep’KaHWE JUCHWIUIMHBI», BCE Yachl CaMOCTOATENBHOM pabOTHl pacHucaHbl 1O TeMaM H
BorpocaM. OOydvaromuiics n3ydaer y4eOHBIM MaTepHan W €CIH, HECMOTpS Ha W3Y4EHHBIH
Marepua, 33JaHus BBIIOJIHNUTH HE YOAeTcsl, TO B 00S3aTEILHOM MOPSIIKE HEOOXOANMO TIOCETUTh
KOHCYJIbTAIIMIO TIPETIOIaBaTelIsl, BEAYIIETO NPAaKTHIECKNE 3aHATHS M/MIH KOHCYJIbTAlUIO JICKTOPA.

CamocrositenibHasgs paboTa 0Oy4YalomIerocst SIBJISAETCS OCHOBHBIM CPEJCTBOM OBJIAJICHUS
y4eOHBIM MaTepUaiOM BO BpeMs, CBOOOIHOE OT OO0sS3aTENbHBIX yUYCOHBIX 3aHSATHI.
CamocrosiTenbHass paboTa oOydaromerocss HajJ YCBOCHHEM YYeOHOro Marepuana MOXKET
BBITIOJIHATBCS B OMOJIMOTEKE, ayANTOPUSIX JJISI CAaMOCTOSTENBHON paboThl, a Takke B JOMALIHUX
YCIOBUSIX. YueOHbI Marepuall JUCLUUIUIMHBI, IPEIyCMOTPEHHBIN y4eOHBIM IUIAHOM, IS
YCBOEHUSI 00YUaIOIMMCS B IIPOLIECCE CAMOCTOSTEIBHON PaOOThI, BHIHOCUTCS Ha MPOMEXYTOUHYIO
aTTECTAIMI0 HapsiAy C yd4eOHBIM MaTepHajoM, KOTOpBIH pa3padaTelBajicsi HPH INPOBEACHUN
Y9eOHBIX 3aHATHH.

ConepxaHue  CaMOCTOSATENBHOM  pabOTBhl  oOydaromerocss — ompeaensercs — ydeOHOH
NpOrpaMMOM  JUCHUIUIMHBL, METOAMYECKHMMH MaTepuallaMd, 3aJaHUsIMH U yKa3aHUSIMHU
IpernoiaBaTens.

CamocrostensHas paboTa 00yJaronxcs OCYIIECTBISIETCS B ay IUTOPHOM M BHEAyIUTOPHOI
dopmax

Kommiekc y4e6HO-METOANYECKUX MaTepHalioB IO BCEM BHJaM Y4eOHOI NesTeIbHOCTH, MPEeayCMOTPEHHBIM
paboueii mporpaMMol JUCHUILIHHBI, Pa3MEIICH B 3JIEKTPOHHOUN HH(GOpMAIMOHHO-00pa3oBarenbHoi cpenae 3a0lKT
UpIl'VIIC, noctynHOM oOyuaroneMycs 4epe3 ero JU4YHbIH KaOMHEeT




Hpuaoxenue Ne 1 k padoueir nporpamme

®OH/I OHEHOYHBLIX CPE/ICTB

JJIA MIPOBECACHUS TCKYIIECI0 KOHTPOJIA YCIIEBAEMOCTH
4| HpOMC)KYTO‘IHOﬁ arTreCrTaguu 110 JMCIMIlJIMHE



1 O0ue MoJ10KeHUA

@OHJT OLIEHOYHBIX CPEJCTB SBISETCS COCTAaBHOM YacThbl0 HOPMATHUBHO-METOJIUYECKOTO
o0ecrieyeHns CUCTEMBI OIICHKH KayecTBa OCBOCHHS 00yUYaIOIIUMHUCS 00pa30BaTeIbHON MPOTPAMMBI.

@OHIBl OIEHOYHBIX CPEJICTB IMpeJHA3HA4YeHBbl s MCIOJb30BaHUS  OOYyYaroIIMMHUCH,
npenosiaBaTeNsIiMK, agMUHHCTpauueii MHcTUTyTa, a Tak e CTOPOHHMMH 00pa3oBaTeNbHBIMU
OpraHM3aIMsIMHU JJIsl OLIEHWBAaHWS KauyecTBa OCBOCHHUS 00pa30BaTEIbHOW MPOrpaMMbl U YpPOBHS
c(OPMHPOBAHHOCTH KOMITETEHIIMN Y 00yUYarOIINXCA.

B coorBercTBUU ¢ TpeOOBaHUAMHU JEHCTBYIOIIErO 3aKOHOAATENLCTBA B cepe obOpa3oBaHwms,
OLIGHOYHBIE CpezcTBa peacTapistoTes B Buae @OC ams mpoBeneHus MPOMEXYTOYHON aTTecTaluu
oOydaromuxcs 1mo AucuuIiuHe, npaktuke. C yuerom aerctBytomiero B Mucruryte Ilonoxenus o
dopmax, MEPHOAMYHOCTH M TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHOH
aTTecTaluy o0yyaronuxcs (Bbiciiee oOpa3oBaHue — OakagaBpHar, CleHUAINTET, MarucTpaTypa), B
cocraB ®OC pgns mpoBeNeHHS NPOMEKYTOUYHOM aTTeCTallMd MO JAWCHUIUIMNHE, TPAKTHUKE
BKJIIOUAIOTCS OIEHOYHBIE CpEJACTBA JJs MPOBEACHHUS TEKYIIEr0o KOHTPOJS YCIEBAaeMOCTHU
oOyyJarouumxcsi.

3amauamu POC aBnAr0oTCA:

— OLIEHKA JOCTHKEHHUM 00yJarommxcsi B MPOIECCe N3YUYCHUS TUCIUIUIMHBI UITU TPOXO0KICHUS
MPAKTUKH;

— obecrieyeHre COOTBETCTBUS Pe3yNIbTaTOB 0OydeHHUs 3adadaMm Oynyiied npodeccuoHanbHON
JeSITeTIbHOCTH Yepe3 COBEPIICHCTBOBAHNE TPAIUIIMOHHBIX U BHEIPEHNUE WHHOBAIMOHHBIX METOJIOB
oOydeHus B 00pa3oBaTeNbHBII Mpoliecc;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb O0YYAIOIIUXCs B TIPOIIecce 00ydeHusI.

@DOHJT OLIEHOYHBIX CpeICTB C(HOPMHUPOBAH HA OCHOBE KIIIOUEBBIX MPHUHIIMIIOB OIICHUBAHMS:
BaJIMTHOCTh, HaJIE)KHOCTh, 00bEKTHBHOCTh, d3PPEKTUBHOCTD.

Jlns oueHku ypoBHSA C(OPMHPOBAHHOCTH KOMIIETEHIIMH HCIONB3YeTCs TpPEeXypOBHEBas
cucrema:

— MUHHUMAJIGHBIA YPOBEHb OCBOCHHUS, 00S3aTEIbHBIN ISl BCEX OOYUaIOUIUXCS MO 3aBEPIICHUIO
ocoenus OIIOII; naer oOuiee npeacTaBieHne O BUAE AE€ATEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX
byHKIIMOHUpOBaHUST OOBEKTOB MPO(PECCHOHAIBHON JESTEIBHOCTH, METOJOB U aJIrOpUTMOB
pelIeHus MPaKTHYECKUX 3a71ay;

— 0a30BBIf  YpOBEHb  OCBOEHHS, NPEBHIIIEHHME  MHHHMAIBHBIX  XapaKTEPUCTHK
c(OPMHPOBAHHOCTH  KOMIIETEHIIMK; TIO3BOJISIET  pelIaTh THUIIOBBIE  3a/1a4d, IPUHUMATH
npodeccHoHaNbHbIE W YIPABJICHUYECKUE PEHICHHS IO H3BECTHBIM alropuTMam, IpaBWiIaM U
METOUKAM;

— BBICOKMH YPOBEHb OCBOEHHUS, MAKCHUMAJIbHO BO3MOYKHAS BBIPAXKEHHOCTh XapaKTEPUCTHK
KOMITETEHIIHIA; TPeIIoJaraeT rOTOBHOCTh PEeIIaTh MPAKTHUECKUE 33a4H MOBBIIIIEHHOW CI0XKHOCTH,
HETUIOBBIE 3aJlauM, MPUHUMATh MPOQPECCHOHANbHBIE W YNPABICHUYECKHE PEIICHUS B YCIOBHIX
HETOJIHOM ~ OTNpENeNIeHHOCTH, TPU  HEJOCTaTOYHOM  JIOKYMEHTAJIbHOM, HOPMAaTHBHOM U
METOUYECKOM 00eCTIeYeHHH.



2. [lepeyeHb KOMNETEHIHUI ¢ YKA3aHHEM 3TANOB UX (DOPMHUPOBAHUS.
Ioxka3aTe/n OLleHUBAHUSA KOMIIETEHIUI, KpUTEPHUH OLICHKH

Jucnuninnaa «®u3nkay ydacTByeT B (GOPMUPOBAHUH KOMITCTECHITHH:
OIIK-1: Crocoben pemaTh WH)KEHEpHBIE 3a1aud B MPOPECCHOHATHHON AEATENbHOCTH C
UCTIOJIb30BAaHUEM METOJIOB €CTECTBEHHBIX HayK, MAaTEMaTHYECKOTO aHAJIHM3a U MOJICINPOBAHHS.

IIporpaMma KOHTPOJIbHO-OLIEHOYHBIX MEPONIPUATHIA

ouHasi popma o0yueHust

Ne

HanmenoBanue
KOHTPOJIBHO-
OIIEHOYHOT'O
MEPOTIPUSITHSI

OO0BEKT KOHTPOJIA
(moHsITHE/TEM/pa3aen u T.JI.
JIUCIUTUINHEI )

Kon
WHINKaTOpa
IOCTHOKEHUS

KOMIIETEHIIUHU

HanmenoBanue
OIIGHOYHOTO Cpe/ICTBA
(popma mpoBenenus*)

1 cemectp

Texywmuii
KOHTPOJIb

Tema 1. Bsenenwne. Kunematnka

MaTepuaibHON TOYKH

OIK-1.1,
OIIK-1.2

KoHcnekT (miceMeHHo),
JMKTAHT 10 GpopMyiiaMm
(TMCBMEHHO), 3aIuTa
1a00paTOPHOI pabOTHI

(MMCBMEHHO, YCTHO),
pa3HOYpOBHEBEIE 3a/1a4d
(IMCHMEHHO)

Texymmi
KOHTPOITb

Tema 2.
MaTepHaIbHBIX
TBEPJIOTO Tela

Mexanuka
TOYEK.

CHCTEMBI
Mexanuka

OIIK-1.1

KoHcnekT (MMchbMEHHO),
JMKTAHT 110 GopMyiam
(MMCHMEHHO), TECT
(KOMITBIOTepHBIE TEXHOJIOTHH)
pa3HOYpOBHEBbIC 3a/1a41
(IMCBEMEHHO)

Texymnii
KOHTPOJIb

Tema 3. MosexyIspHO-KUHETHYECKas
TCOPUA UACATIbHBIX Ira30B.
Tepmoaunamuxa

OIK-1.1,
OIIK-1.2

KoHcnekT (muceMeHHo),
JUMKTaHT 10 GpopMyiiam
(TMCBEMEHHO), 3aIuTa
1a00paTOPHOI pabOTHI
(TTMCBMEHHO, YCTHO) ,

pa3sHOYpOBHEBBIE 3a/1a41

(IMCHMEHHO)

Texymumii
KOHTPOJIb

Tema 4. DnexTpocTaTuka. 3aKOHbI
MOCTOSTHHOTO TOKa

OIIK-1.1,
OIIK-1.2

KoHcnekT (MMChbMEHHO),
JMKTAHT 110 GopMyiam
(MMCHMEHHO), 3aluTa
nmabopaTopHOi paboTHI
(TMCBEMEHHO, YCTHO) ,

pa3sHOYpOBHEBbIE 3a/1a41

(IMCBEMEHHO)

Texymuii
KOHTPOJIb

Tema 5. MaruutHoe none. SIBjienue
3J€KTPOMAarHUTHON MHIAYKIHUHU. 3aKOHBI
Makcseiia

OIK-1.1,
OIIK-1.2

KoHcnekT (miceMeHHo),
JUKTaHT 10 GpopMyiiam
(TTMCBMEHHO), 3amuTa
1a00paTOPHOI pabOTHI

(IMCBMEHHO, YCTHO), TECT

(KOMITBIOTEpHBIE TEXHOJIOTHH) ,
pa3HOYpPOBHEBEIE 3a/1a4n
(IMCHMEHHO)

Texymumii
KOHTPOJIb

Tema 6. Mexanndeckue u
2JIEKTPOMAarHUTHBIE KOJIEOaHHS U BOJHEI.
Bomnnosas ontuka

OIIK-1.1,
OIIK-1.2

KoHcnekT (MMChbMEHHO),
JIMKTAHT 110 GpopMyiam
(nMchMEHHO, 3aIuTa
nabopaTopHOil paboTHI
(MMCbMEHHO, YCTHO) ,
pa3sHOYpOBHEBBIE 3a/1a41
(IMCBMEHHO)

Texymunii
KOHTPOJIb

Tema 7. B3aumoelicTBue cBeTa ¢
BemiecTBoM. KBaHTOBas mpupoaa
H3JIy4YeHUs

OIK-1.1,
OIIK-1.2

KoHcnekT (miceMeHHO),
JMKTaHT 10 GpopMyiiam
(TMCBMEHHO), 3aIuTa
1a00paTOPHOI pabOTHI
(TMCHbMEHHO, YCTHO) ,




pa3HOYpPOBHEBEIE 3a/1a4n
(IMCHMEHHO)
Tema 8. OCHOBBI KBAHTOBOW MEXaHHUKH. OIIK-1.1, KoHcnekT (MMCbMEHHO),
OcHoBHI Teopruu aToMa. OCHOBHI (PHU3UKH OIIK-1.2 JTUKTAHT 10 GopMyIaM
Texyuuii TBEPJIOTO Tela (HI/ICBMGHHO,VBaH.lI/ITa
8 nabopaTopHOit paboTHI
KOHTPOJIb
(TMCBEMEHHO, YCTHO) ,
pa3HOYpPOBHEBHIE 3a/1a4n
(IMCBMEHHO)
Tema 9. ®usuka aroMHOrO sjpa. OIIK-1.1, KoHncnekr (mucbMeHHO),
OneMeHTapHbIe YaCTHILIBI OIIK-1.2 JUKTaHT 10 GpopMyiiam
(MMCBMEHHO), 3aIuTa
9 Texymnii 11ab0paTOpHO PabOTHI
KOHTPOJIb (MMCBMEHHO, YCTHO), TECT
(KOMITBIOTEpHBIE TEXHOJIOTHH) ,
pa3HOYpPOBHEBEIE 3a/1a4n
(IMCHMEHHO)
Pasgen 1. Mexanuka. OIIK-1.1, Dk3aMeH (cobecemoBaHue),
Pasmen 2.MonekymsipHast (usnka U OIIK-1.2 3K3aMEH — TECTUPOBAHHE
TEePMOIMHAMHUKA. (KOMITBIOTEpHBIE TEXHOJIOTHH)
Paznen 3.OnekTpruecTBO U MarHeTU3M
IIpomesxyTouHnas
10 aTTeCTALIS Paznend4. KoneGaHuml u BonHBL OmTuHKa.
OCHOBBI KBAaHTOBOM MEXaHUKH.
Paznen 5. KBanTtoBas mexanuka. dusnka
aTroma. OCHOBBI (PM3MKH TBEPJIOTO TEla.
DeMeHTH!I s1IepHOi GU3UKK U PU3UKH
2JIEMEHTAPHBIX YaCTHI

*d)opMa MMPOBCACHUA KOHTPOJIbHO-OLCHOYHOI'O MCPOIIPpUATUSA: YCTHO, IMCBbMCHHO, KOMIIbFOTCPHBIC

TCXHOJIOTHH.

HporpaMMa KOHTPOJBHO-0ICHOYHBIX MCPOHPI/IHTHﬁ

3a04Has popma o0ydeHus

Hamyenosarme OOBEKT KOHTPOJIS Ko Hanmenosanne
No KOHTpOIIBHO- (TmoHsITHE/TEM/pa3aen u T.J. HHHkaTopa OIICHOYHOI'0 CPe/ICTBA
OLIEHOYHOTO JOCTHXCHUSI %
MCPOIIPUATHA HHCHHHHHHH) KOMIIETEHIIUH (Q)opMa HPOBeI(eHHﬂ )
1 kypc, 1 ceccust / 3UMHSSE
Paznen 1. Mexanuka. OIIK-1.1, KoHcnekT (MMChbMEHHO),
Pasmen  2.Momnekymsipras ¢Qusuka u OIIK-1.2 3amuTa J1abopaTopHOH
TEePMOJINHAMHUKA. paboTHI (MUCEMEHHO, YCTHO),
Paznen 3.01eKTpU4ecTBO U MarHeTH3M KOHTpOJIbHAs paboTa
1 Texymuii Paznend4. Konebanust u BomHbl. Onrtuka. (mMMCbMEHHO),
KOHTPOJIb OCHOBBI KBAaHTOBOM MEXaHUKH. pa3HOYpPOBHEBEIE 3a/1a4n
Paznen 5. KBanToBas mexanuka. dusnka (IMCBMEHHO), TeCT
atoma. OCHOBBI ()M3MKH TBEPJOTO Tela. (KOMIIBIOTEpHBIE
DyeMeHTHl SJepHO (GU3MKH U (QU3UKU TEXHOJIOTUH).
3JIEMEHTAPHBIX YaCTHIL
Paszgen 1. Mexanuka. OIIK-1.1, Dk3aMeH (cobecemoBaHue),
Pasmen  2.Momnekymsipras  ¢Qusuka H OIIK-1.2 3K3aMEH — TECTUPOBAHHE
TepMOJMHAMUKA. (KOMIIBIOTEPHBIE TEXHOJIOTHH)
Paznen 3.OneKkTpruecTBO U MarHETU3M
2 IIpomexyrounass | Pazgen4. KonebGamms m BomHBI. OnTHKA.
aTTeCTaIHs OCHOBBI KBAHTOBOH MEXaHHKH.
Paznen 5. KBantoBas mexanuka. dusnka
atoma. OCHOBBI ()M3WKH TBEPJOTO Tela.
OeMeHThl SJepHO (GU3MKM U (QU3UKK
3JI€MEHTAPHBIX YaCTHI

*d)opMa MMPOBEACHUA KOHTPOJIbHO-OLCHOYHOI'O MCPOIIPUATHUSA: YCTHO, IMCBbMCHHO, KOMIIbFOTCPHBIC

TCXHOJIOTHH.




Onucanue nokasarejeid 1 KpuTepueB OLIEHUBAHUS KOMIETEH NI
HA Pa3IMYHbIX 3Tanax ux popmupoBanus. Onucanue MK OLeHUBAHUS

KonTposnp kauecTBa OCBOGHHS JUCHUIUIMHBI BKJIIOYaeT B ce0s TEKyIUHA KOHTPOIIb
YCIEBAEMOCTH M IPOMEXKYTOYHYHO aTTECTaluio0. TeKylHui KOHTPOJIb YCIIEBAEMOCTH U
MPOMEXKYTOUHAsl aTTeCTalusl OOydYaroluXcs MPOBOJATCS B IENSAX YCTAHOBJICHHS COOTBETCTBUSA
JOCTIKEHUH  0OydaromMXcsl TOJTanmHBIM — TpeOOBaHMAM  00pa30BaTENbHOW MPOTPaMMBI K
pe3ynbraTtaM o0yueHus: 1 GOpMUPOBAHUS KOMIETEHIIUH.

Tekymuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHUJI CUCTEMATHUYECKOW MPOBEPKHU 3HAHHIA,
YMEHHH, HaBBIKOB OOydaromuxcs. 3ajada TEKYIIETo KOHTPOJI — ONEPATHBHOE U PETYISIPHOE
yhnpaBieHue Yy4eOHOW JIeSITeIbHOCThIO OOYYalOIIMXCS Ha OCHOBE OOpaTHOM CBS3M U
KOPPEKTUPOBKHU. Pe3ynbTaTsl OLIEHUBaHUS YUUTHIBAKOTCS B BUJI€ CPEHEN OLEHKH IIPU MPOBEICHUH
IIPOMEKYTOYHOM aTTECTALUU.

Jlnsg  oueHuBaHMS Pe3yJNbTATOB OOY4YEHHs] HCIONIB3YeTCS ueThlpexOaiibHas —IIKaa:
COTIIMYHO», «XOPOILIOY», «YIAOBIETBOPUTEIBHOY», «HEYIOBIECTBOPUTEIHHO» W/WIN JByXOayUTbHAs
HIKaja: «3a4TeHO», «HE 3aUTEHO».

IlepeyeHb OLIEHOYHBIX CPEACTB, MWCIOJIB3YEMBIX JUIsI OLIEHUBAHMS KOMIIETCHIUN Ha
pa3IMuYHBIX JTanmax WX (OPMUPOBAHUSA, a TaK >K€ KpaTKas XapaKTepUCTHKa ASTHUX CPEICTB
IIPUBE/IECHBI B Ta0IHIIE

HaumenoBanue IIpencraBnenue
Ne | ounenounoro KpaTkast xapakTepucTHKa OIIEHOUYHOT'O CPeACTBa OIIEHOYHOI'O CPEeZICTBA B
cpeacTBa DOC

CpencTBo NpoBEpPKH YMEHHH NMPUMEHATH MOJIy4YEeHHbIC 3HAHUS
JUIL peIleHMs 3a7ad OINpEIEJICHHOT0 THMa Mo TeMe WM | TunoBoe 3a1aHue Ui

KoHnTponbHas
! a6ora (K) pasJeiy. BBITIOJTHEH U
P MosxeT OBbITh MCHOJIB30BAHO JUIS OLCHKH 3HAHMH M yMEHHI | KOHTPOJBHOU paboThI
00yJaromuxcs

OcoOb1ii BHJ TEKCTa, B OCHOBE KOTOPOTO JIEXHT AHAIUTHKO-
CHHTEeTH4YeCcKas IepepadoTka WH(opManuu NEepBOMCTOYHHKA
(ucxoxnoro tekcta). Llens 3TOl NesTENbHOCTH — BBISIBJICHUE,
cucremMaTu3anus U o0oO0meHne (Cc BO3MOXHON KpUTHYECKOMH
OLIEHKO}) Hambomee MLEeHHONW (A1 KOHCIEKTHUPYIOIIETO)
uHbopMaLH.

Mosker OBITh HCIOJB30BAHO Ui OLIGHKH 3HAaHWUW, YMEHUH,
HaBbIKOB M (WJIM) OTIBITA IESITEIbHOCTH 00YJaIOINXCsl

2 Koncnekr Tembl KOHCIIEKTOB

CpencTBO NPOBEPKH 3HAHUS OCHOBHBIX (DOPMYyN M 3aKOHOB
p POBEp bopmy [epeuyens popmyn

JluKTaHT 1O ¢bu3HuKH.
3 . | (BOTIpOCOB) IO TEeMaM
¢dopmynam Moxer OBITh  HCIONB30BAHO Ui OLEHKH  3HAHUH
JICIUTITHHBI
00yJaroImuxcst
Paznnyator 3agaun:
— PpeNpOIYKTHBHOTO YpPOBHS, IIO3BOJISIIONINE OLECHWBATh M
JMarHOCTHPOBATh 3HaAHHWE (PAKTUUECKOro Martepuaina (0a3oBble
MOHATHUS, aNTrOPUTMBI, (aKTbl) M yMEHHE IPaBUIBHO
UCIIOJIB30BaTh CIELUANbHbIE TEPMUHBI U MOHITHS, y3HABAHUE
O0OBEKTOB H3yUEHHs B paMKax OIpPEJeIeHHOTO pasjena
JUCLUTUINHBL
MOXeT OBITh HCIIOJb30BAHO JUIsi OLEHKH 3HAaHUH M yMEHHH
00yYaromuXxcs;
Pa3noypoBHeBbIE Y ’ Tunossle
4 — PEKOHCTPYKTHBHOTO YpOBHS, IO3BOJIIOIINE OICHUBATH U
3a7a4n Pa3sHOYpOBHEBBIE 3a/1a91

JMarHOCTHPOBaTh YMEHHS CHHTE3UPOBATh, AHAIN3UPOBATH,
0000maTe (aKTUIEeCKUH W TEOPETHYECKHH MaTepual C
(opMyJIMpOBaHNEM KOHKPETHBIX BBIBOJOB, YCTAHOBJIECHHEM
MPUYUHHO-CIICICTBEHHBIX CBS3CH;

MOXET OBITh HWCIIOJB30BAHO JUIsS OICHKM 3HAHWH, YMCHHHU,
HABBIKOB ¥ (MJIH) OTIBITA JCATEIBHOCTH 00YYarOIIIXCS;

— TBOPYECKOTO YpOBHS, MO3BOJIIOMIME OLEHUBATh U
JUarHOCTUPOBATh YMEHHS, MHTETPUPOBAThH 3HAHUS Pa3IUIHBIX
obJlacTeil, apryMeHTHpOBaTh COOCTBEHHYIO TOUKY 3PEHHUS;




MOET OBITh MCIOJb30BaHO JJIA  OICHKH 3HaHI/II\/'I, yMeHIflﬁ,
HAaBbIKOB 1 (I/IJII/I) OIIbITA JCATCIbHOCTH 06yqa}0mnxc;1

Cucrema CTaHAapTU3NPOBAHHBIX SaﬂaHHﬁ, TIO3BOJIAIO A

TectupoBaHue ABTOMATH3HPOBATh IPOIIE U3MEpEHUs] YPOBHS 3HAHUU U
p . P POUEAYPY p M ®DoH/T TECTOBBIX
5 | (koMObIOTEpHBIE yMEHHI 00y4aroerocs. sananmit
TEXHOJIOTHH) MoxeT OBbITh HCIOJB30BAHO ISl OLCHKH 3HAHWN, YMEHHH,
HABBIKOB ¥ (WJIH) OIIBITA ISSITEIbHOCTH 00YYaIOIINXCS
CpencTBo, MO3BOIISIIOIIEE OLCHUTh YMEHHE OO0Y4YaroIerocs
MUCBMEHHO  H3JIaraTh ~ CyTh  IIOCTABJICHHOW  3a/aud,
Ob6pasery 3a1auus ist
CaMOCTOATCIbHO INMPUMEHATH CTAHAAPTHBIC MCETOJbI PCHICHUSA
3amura . . BBITIOJTHEHUST
. MOCTABJICHHOW 3a7aydl C HCIOJb30BAHUEM HMMEIOIICHCS .
6 | nabopaTopHoi . 71a00paTopHO pabOTHI U
naboparopHoit  0aspl, MPOBOAUTH aHAIU3 MOJYYECHHOTO .
paboThI IIPUMEPHBIN IIEPEUEHD
pe3yiibTata paboThl.

MokeT OBITh UCIOJIB30BAHO JUIs OIICHKH YMCHHWH, HABBIKOB W
(WJIH) OTIBITA NS TEIILHOCTH 00YYarOIMXCs

BOIIPOCOB U1 €€ 3allUThI

7 Ok3aMeH

Cpe,I[CTBO, ITO3BOJIAIOIIEEC OLUCHUTH 3HAHWUS, YMCHHSA, HAaBBIKOB
u (I/IJII/I) OIIbITa NEATCIBHOCTHU 06yqa}0merocsl 0 JUCITUITIJIMHE.

MoxeT OBITh HCIOJIB30BAaHO JJI1 OIICHKH 3HaHI/II>'I, yMeHHﬁ,
HAaBBIKOB U (I/IJII/I) OIIbITA ACATCIbHOCTH 06yqa}0mnxc;1

[lepeuenn
TEOPETHUECKUX
BOIIPOCOB M THIIOBBIE
MPaKTHYECKHE 3aJaHUs K
sK3aMeHy (oOpasert
9K3aMEHAIIMOHHOTO
ousera)

Tect —
IIPOMECIKYTOYHAs
arTecrauus B
¢dbopme 3K3aMeHa

CucteMa  aBTOMATU3UPOBAHHOTO  KOHTPOJISI ~ OCBOEHUS
KOMIIETEHIIMI (YacTH KOMIIETEHIMI) oO0yYarommmcsi To
JACLMILINHE c WCIIOJIb30BaHUEM HH(POPMAITHOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTHA.

Mosker OBITh HCIOJB30BAHO Ui OLIGHKH 3HAaHWUW, YMEHUH,
HABBIKOB ¥ (WJIH) OIIBITA IEATEIHBHOCTH 00YJarOIMXCs

DoHj TeCTOBBIX 3aJaHUMN

KpnTepml H HIKAJbI OLICHUBAHUS KOMIIETEHIINIi B pe3yjbTaTe H3YYCHUS TUCHUIIJINHBI

NPH NPOBeIeHUH MPOMEKYTOUHOI aTTecTanuu

B (popme 3k3amena. llIkaja oueHnBaHUA YPOBHS OCBOCHUS KOMIIETEHLUH

IIIkama orieHUBaHUS

Kpurepun onieanBanus

YpoBeHb
OCBOCHUS
KOMMETEHITHH

«OTIIUYHO

OOyuaronuiicst TPaBUIBHO OTBETHJI Ha TEOPETHUECKHE BOIIPOCHI.
[lokazan oTiHM4HBIE 3HAHUS B paMKax y4yeOHOTo MaTepuala.
IIpaBunbHO  BBIMONHMI —NpakTHUeckue 3amaHud. [loxaszan
OTIMYHBIE YMEHHS M BIAJCHUA HABBIKAMH IPUMEHEHUs
MOJYYEHHBIX 3HAHUI UM yMEHHH NpH pEeIIeHHH 3a]ad B paMKax
yueOHOro wMmarepuana. OTBETMI Ha BCE JIONOJHUTEIbHBIE
BOIIPOCHI

Bricokuit

«XOopomo»

OO6yuaroniuiicss ¢ HEOONBIIMMH HETOYHOCTSIMU OTBETUJ Ha
TeopeTHYeCcKrue BOMPOCHl. [loka3an Xopoiiie 3HaHUS B paMKax
yuebHoro marepuana. C HeOOJIBIIUMH HETOYHOCTSIMHU BBITIOJIHHUI
npakThdeckue 3aaanus. [lokaszan Xxopolue yMeHHs U BIaJCHUS
HaBbIKAMU NPUMEHEHHUS MOJIYYEHHBIX 3HAHUM M yMEHHH Mpu
pelieHur 3aja4 B pamkax ydeOHoro marepuana. OTBeTHJ Ha
OOJIBIIMHCTBO JIOTIOJHUTENILHBIX BOITPOCOB

bazoBrrit

«YJIOBJIETBOPUTEIILHO»

OO6yuaronuiicst ¢ CymeCTBEHHBIMU HETOYHOCTSMM OTBETHJI Ha
TeopeThyecKue Bompockl. [okaszan yJI0BiIeTBOPUTEIbHBIC 3HAHUS
B paMkax yuebHoro marepuasa. C  CYIIECTBEHHBIMHU
HETOYHOCTSIMHU BBIMIOJHKUI TPaKTHYSCKUe 3amaHus. [lokazan
VIOBJICTBOPUTEIbHBIC  yYMEHUS W BIAQJCHUS  HABBIKAMH
NPUMEHEHHUsST TOJYYCHHBIX 3HAHMA W YMEHUH NPU PEUICHUU
3aJa4 B paMmkax y4eOHoro wmarepuana. JlomycTwi MHOTO
HETOYHOCTEH [PU OTBETE HA JIOMIOIHUTEIbHBIC BOMPOCHI

MuHuManbHBIR

«HEYIOBJIETBOPUTECIBHO)

OOyJatomuiicss IPH OTBETE HA TEOPETUUECKHUE BOMPOCH M TPH
BHIMTOTHEHUH TPAKTUYECKUX 3aJaHUH  MPOJEMOHCTPHPOBAI
HEIOCTATOYHBIN YPOBEHb 3HAHUI M YMEHUH IPH PEUICHUH 33124

Komnerenmus
He copMUpOBaHa




OTBCTax Ha
MHOXECCTBO

B pamMKax yd4eOHOro  Marepuana.
JOTIOTHUTENbHBIE  BOIPOCHI  OBLIO
HENIPaBWJIbHBIX OTBETOB

IIpu
JOMYIIEHO

Tect — npoMeKyTouHasi arTecTalus B popMe IK3aMeHa:

[IIxaJia oLleHUBAHUS Kputepuu onieHuBaHus
COTIHIHOY OO0yuaromuiicsi BepHo oTtBeTHa Ha 90 — 100 % TecTOBBIX 3aJaHMH NPU NPOXOKICHUU
TECTUPOBAHUS
CXODOLION OOyuaromuiicsi BepHo orBeTHs Ha 80 — 89 % TecTOBBIX 3aJaHMN NIPH MPOXONKICHUU
P TECTUPOBAHUS
OOyuaromuiicsi BepHo orBeTHs Ha 70 — 79 % TecTOBBIX 3aJaHMN NIPH MPOXONKICHUU
«YAOBIETBOPUTEILHO
TECTUPOBAHUS
OOyuaronuiicsi BEpHO OTBETHJ Ha 69 % W MeHee TEeCTOBBIX 3aJlaHUI NMPU NPOXOKICHUU
«HEYIOBJIETBOPUTEIHHOY
TECTUPOBAHUS

Kpurepun

KontposbHas pabota

U HIKAJIbI OLlEHMBAHUS Pe3yJIbTATOB 00y4eHHsl TP MPOBeIeHUHU
TeKYLlero KOHTPOJIf yCIeBaeMOCTH

[IIxana oneHUBaHUS

Kpurepuu oneHuBaHHSA

OO0y4aronuiicst HOTHOCTHIO U TIPABIIIBHO BEITIOHII 33aJaHHe KOHTPOJIbHOH padoThl. [Tokazan
OTIIMYHBIE 3HAHWSA M yYMEHHS B paMKaX YCBOGHHOrO ydeOHoro Mmarepmaina. KoHTponbHas
pabota odopMieHa aKKYpPaTHO W B COOTBETCTBHH C MPEIbSIBIIEMBIMU TPEOOBAHUIAMHU

«3a4YTCHO»

OOyyatontuiicsi BBITIONIHII 3afaHHE KOHTPOJBHOH PabOTH ¢ HEOOJBIIUMH HETOYHOCTSIMH.
ITokazan xopomue 3HaHUS W YMEHHS B paMKaX yCBOCHHOTO ydeOHoro Martepuana. EcTb
HEIOCTAaTKU B 0()OPMIICHIH KOHTPOJIHHOH paboThI

OO0y4atontuiicsi BBITIOJHWI 3a/JaHIEe KOHTPOJIBHOH pabOTHI € CYIIECTBEHHBIMH HETOUHOCTSIMH.
[Toka3anm yHOBIETBOPHUTEIbHBIE 3HAHWA W YMEHHS B paMKaX YCBOGHHOTO Yy4eOHOTO
Matepuana. KauectBo odopmiicHHs KOHTPOIbHOM pabOThI MIMEET HEIOCTATOYHBIN YPOBEHb

«HC 3a4YTCHO»

OOyuaronuiicss He MOJTHOCTBIO BBIMOIHUI 3a1aHUsI KOHTPOJIBHON PabOoThI, MPU ITOM MPOSIBII
HEJ0CTaTOYHbII YPOBEHb 3HAHUI U YMEHUM

Koncnekr

IIIxana onieHUBaHUS

Kputepuu onieHuBaHus

Koncnext nonHblil. B KoHCIIekTHpyeMOM MaTepHaje BblAeJeHa TNIaBHas M BTOPOCTENCHHAS
uHdopmanus. YCTaHOBJIEHA JIOTHYECKas CBSI3b MEXAY ODJEMEHTAaMH KOHCIIEKTHPYEMOTIO
Mmarepuana. JlaHbl ONpeneNeHns OCHOBHBIX IIOHSATHH; OCHOBHBIE (OPMYJIBI IPHBEACHBI C
BBIBOJIOM, JlaHAa reoMeTpudeckas wuiroctpauus. IlpuseieHsl IpuMepsl

«3a4TCHO»

Koncnexr nonHelil. B kKoHCIekTHpyeMOM MaTepHaje BblAeJIeHa TNIaBHas M BTOPOCTENCHHAs
uHpopManus. YCTaHOBICHA HE B IIOJHOM O0bEME JIOTMYEecKash CBA3b MEXIY 3JIE€MEHTaMH
KOHCIIEKTUPYEeMOro Martepuana. J[laHel ONpeieneHus OCHOBHBIX IOHATHH; OCHOBHBIC
(hopMmyIIBl IpUBEECHBI 0€3 BBIBOJIA, YACTHYHO JaHa TeOMETpHUIecKas mTrocTpanys. [IpuMepsr
TPUBEJICHBl YACTHIHO

Koncrexkr we mnonssni. B KOHCIIEKTUPYEMOM MaT€puaJi€ HE BBIACJICHA TIJIaBHAsA H
BTOPOCTCTICHHASA I/IH(I)OpMaI_II/Iﬂ. He YCTaHOBJIEHA JIOTHYECKasA CBIA3b MEXKAY JJIEMEHTaMHU

KOHCIIEKTUPYEMOro MartepHuana. J[laHel ONpeneNeHHs OCHOBHBIX IOHATHH; OCHOBHBIC
¢opmysel TpHBeneHBI 0€3 BBIBOAA, HET TEOMETPHUYECKOW MILTIOCTpanuu. IIpuMepsr
OTCYTCTBYIOT

«HC 3a4TCHO»

Koncnekr e YAOBJIECTBOPACT HU OJHOMY U3 KPUTCPHUCB, MPUBCACHHBIX BBILIC

JlukTaHT 1o ¢popmynam
JlecsTh 3a1aHni, 3a KaXKAbli IPaBUIIBHBIA OTBET 0AMH Oait. [lepeBon B 4eThIpeXOAIbHYIO
CHCTEMY IIPOUCXOJUT CIENYIOIIUM 00pazoM:

Yucyio HabpaHHBIX 0AJJIOB

[IIxana oneHUBaHUS

10 6ay1oB

«3a4YTCHO»

9 GauioB

8 dayToB

MEHbIIIE BOCBMH 0aJIJIOB

«HEC 3a4YTCHO»




Pa3zHoypoBHEBBIE 3a1a4U

IIIxana oneHUBaHUS

Kputepuu onieHuBaHus

JleMOHCTpUpYeT OYeHb BBICOKWII/BHICOKMH YPOBEHb 3HAaHWil, YMEHHH, HaBHIKOB B
COOTBETCTBUM C KpUTEPUSIMH OIleHMBaHUS. Bce TpeOoBaHMs, NpeabsABIsieMble K 3aJaHHUIO,
BBIIIOJHEHBI

JleMOHCTpHpYET JOCTaTOYHO BBICOKHI/BBIIIE CPETHETO YPOBEHb 3HAHUH, yMEHHI, HABBIKOB B
COOTBETCTBHM C KpUTEPUSIMH OlleHMBaHUsS. Bce TpeOoBaHMsA, NpeabsaBIsieMble K 3aaHHUIO,
BBIIIOJHEHBI

«3a4YTCHO»

JleMoHCTpupyeT cpeJHui ypOBEHb 3HAHUW, YMEHUW, HABBIKOB B COOTBETCTBUU C KPUTEPUSIMU
OIICHUBaHMS. BOJIBIIMHCTBO TPEOOBAHUM, MPEIBIBIIEMBIX K 3aIAHHUIO, BBITIOJIHEHBI.

JeMoHCTpHpYyeT HU3KUI/HIDKE CpeIHeTr0 YPOBEHb 3HAHUH, YMEHHUI, HABBIKOB B COOTBETCTBHH
C KpHUTepHsMH OIEHUBaHWA. MHOTHe TpeOOBaHUS, TIpenbsIBIsIEMble K 3alaHHUI0, HE
BBIIIOJTHEHBI

«HEC 3a4YTCHO»

JeMOoHCTpHpYeT OYeHb HHU3KHHA ypPOBEHb 3HAHWH, YMEHHH, HAaBBIKOB B COOTBETCTBHHU C
KpUTepusMu orieHuBaHusA. He orBeta. He OBIIIO OMBITKY pEIIUTE 33149y

3amura 1abopaTopH

oii paboTHI

[IIxana oneHUBaHUS

Kpurepun oneHuBaHHS

JlaGoparopHas paboTa BBIIOJHEHa B 00O3HAYEHHBIN NpENojaBaTeNieM CPOK, IMHCHMCHHBIH
oTyer Oe3 3aMeYaHni.

JlabopaTtopHasi paboTa BBINOJNIHEHA OOYYAONIUMCS B MOJHOM OObeMe C COOJIOICHUEM
HeoOxoanMoi nocienoBatenbHocTH. OOyyaromuiics padboTain HOJIHOCTHIO CaMOCTOSITENIBHO;
MOKa3aJl HEOOXOIMMBIE ISl HPOBEAEHHS pabOThl TEOPETHYECKHWE 3HAHMWS, NPAKTUYECKUE
yMeHHs M HaBbIKHM. Paborta (oTueT) odopmiieHa akKypaTHO, B HanOoJyiee ONTHMAILHOM s
(duKcalyu pe3yabTaToB Gpopme

«3a4YTCHO»

JlabopaTtopHast paboTa BBINOJIHEHA B 0003HAYCHHBIN MPENOJABATEIEM CPOK, MUCHMCHHBIM
OTYET C HEOOIBITUMH HEIOUCTAMH.

JlaGopaTtopHasi paboTa BBINOJHEHA OOYYAIOMIMMCS B MOJHOM OOBEME U CaMOCTOSITENBHO.
Jlony1ieHbl OTKJIOHEHHST OT HEOOXO0IMMOM MOCIIEIOBATEIbHOCTH BBITIOJHEHHUSI, HE BIMSIOINE
Ha MOPaBUIBHOCTh KOHEYHOTro pe3ysibrara. Pabora mokas3biBaeT 3HAHUE OOYYAIOIIUMCS
OCHOBHOTO TEOPETHYECKOTO0 Marepuaia W OBIAJCHUE YMEHHSIMH, HEOOXOAUMBIMH JUIs
CaMOCTOSITEIbHOTO BBIMOJNIHEHHST ~ paboThl. JIOMyIIeHbI HETOYHOCTH U HEOPEIKHOCTh B
0(OpMJICHHH PE3yJILTATOB pabOTHI (0TUETA)

JlabopaTopHast paboTa BBIIIOTHEHA C 33JCP>KKOH, MMCHMEHHBIM OTYET C HEAOUETaAMHU.
JlaGopaTopHast paboTa BBINOJHSETCS M odopmisieTcss 0OydaromMMCsl NpPU MOCTOPOHHEH
nomom. Ha BbImosiHeHWe paboThl 3aTpaurBaeTcss MHOro BpeMeHu. OOydwarommics
MOKA3bIBACT 3HAHMSA TEOPETHYECKOT0 MaTepuana, HO HCIHBITBIBACT 3aTpyJHEHHE MpHU
CaMOCTOSATENIbHOM PaboTe C ICTOUHMKAMH 3HAHUH WM prubopaMu

«HEC 3a4YTCHO»

JlabopaTopHas paboTa He BBIIIOJHECHA, MUCHbMEHHBIN OTYET HE MPEICTABIICH.

Pe3yﬂbTaTbI, TNOJIYUCHHBIC O6y‘{a}0ﬂll/IMCﬂ HC MO3BOJIIOT CACJIaTh NPAaBUJIbBHBIX BBIBOJOB U
TOJTHOCTBIO  PACXOJATCS € TIOCTaBJIEHHOW TIleibio. I[loKaseiBaeTcs IUIOXOE 3HAHHE
TEOPETHUECKOTO MaTepHaa U OTCYTCTBHE HEOOXOANMBIX YMEHHIA.

JlaGoparopHass paboTa He BBHINOJHEHA, y YYAIIETOCs OTCYTCTBYIOT HEOOXOMUMBIC ISt

IIPOBCACHUA pa6OTLI TCOPETUUCCKNUEC 3HAHUA, IIPAKTUICCKUC YMCHHUA U HABBIKH

TectupoBaHue — TEKyIIUil KOHTPOJIb:

I1Ikaja oreHUBaHUS

Kpurepun onieHuBaHHS

«OTIUYHO»

OOyuaronuiicst BepHO oTBeTHa Ha 90 — 100 % TEcTOBBIX 3aJaHWIl NMPH MPOXOKACHUH
TECTHPOBAHHS

«XOopomo»

OOyuaronuiicst BepHo oTBeTHa Ha 80 — 89 % TecTOBBIX 3agaHWil IPU NPOXOXKICHUH
TECTHPOBAHUS

«YyAOBJICTBOPHUTCIILHO»

OOyuaromuiicst BepHo oTBeTHa Ha 70 — 79 % TecTOBBIX 3aJaHWil IIPU NPOXOXKICHUH
TECTHPOBAHHS

«HCYIOBJIETBOPUTECIILHO»

OOyuaromuiicst BepHO OTBETHI Ha 69 % M MEHee TECTOBBIX 3aJaHWil MPH MPOXOKICHUH
TECTUPOBAHUS




3 TunoBbie KOHTPOJIbHBIE 32IaHUS UM UHbIe MATEPUAJIbI, HE00X0AUMbIE
JJIS OLCHKM 3HAHM, YMEHNH, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,
XapaKTepu3yKUuX 3Tanbl GopMHUpPOBaHUS KOMIIETCHIUM
B Ipolecce OCBOCHUA 00pa30BaTeIbHOM MPOTrPAMMBbI

3.1 TunoBbie 3alaHus 1JIsl IPOBEACHUA KOHTPOJbHBIX pa60T

BapuanTel TeM KOHTPOJIbHOW pabOThl BBUIOKEHBI B AJIEKTPOHHOH HH(MOpPMAIIMOHHO-
obpazoBarenbHorl cpene 3a0VKT HpI'VIIC, nmoctymHO# oOywaromuMmcs 4Yepe3 €ro JUYHBIA
KaOWHET.

[Ipemyraraemoe KomM4ecTBO 3aaHuil 8 3aa4 pa3Horo ypoBHs (10 BapuaHTOB).

Huxe mnpuBeneH oOpaszer THUNOBOTO 3aJaHWsi KOHTPOJBHON pabOThI, MpEeayCMOTPEHHOU
paboueii mporpaMMoN TUCIUIUIHHBI.

O6pa3er; TunoBoro BapuanTa 3aga4yu Ne 1 mo teme «KnHemaTrka MaTepuaibHON TOUKH»
KOHTPOJILHON pabOTHI

MarepuanbHasi TOUKa JIBHXKETCS IO OKPY>KHOCTH paanycoM R. 3ajaH 3aKOH U3MEHEHHUS MyTH C
TE€YeHHEeM BpeMeHH S=f(t) WK 3aKOH U3MEHEHHUS yTiia MOBOPOTa paJunyca ABIKYIIeHCs
MaTepUaIbHOW TOYKU C TEUCHHEM BPEMEHU @=(1).

Ha ocHoBaHUM 33JaHHOTO 3aKOHA U3MEHEHUS MyTH C TEYCHHEM BPEMEHU HAlTH 3aKOH
M3MEHEHUS yTJia TOBOPOTA pajnyca ABMXKYIIEHCS MaTepruaIbHON TOUYKHA C TEYCHUEM BPEMEHU WU
Hao00poT. HaliTu Hen3BecTHbIE BEIHUMHBI JIJIs MOMEHTA BPEMEHHU f1, 0003HaYeHHbIE B Ta0II.
3HAKOM «?».

YcnoBHble 0003HaueHUS! GPUBNYECKUX BETUYHH:

01 — YTOJI MEX/1y HarpaBJICHUSIMUA CKOPOCTH U YCKOPEHUS;

01 — MOJLyJIb CKOPOCTH;

a; — TAHT€HIIMAJIbHOE YCKOPEHHUE;

@1n — HOPMaJIbHOE YCKOPEHHUE;

a; — MOJAYJb TIOJTHOTO YCKOPEHHS;

@1 — YTJIOBasi CKOPOCTh;

€1 — YIJIOBO€ YCKOPEHMUS;

S1 — KpUBOJIMHEHAs KOOpAUHATA.

dusnyeckue BeTUUNHBI ¥ 3aKOHBI K 3amaue No |

3aKOH JIBHKCHHSI duznyeckue BEJIMYUHBI U €IUHULIBI U3MEPEHUs
No 1280301 R, t, | o1, ar, | am, | ai, | tgor | w1, 1, S,
3aKOH BpallleHHs M c | m/c | m/c? | m/c? | m/c? l/c | 1/c? M
1 | 8=0,1£-0,5¢ 08| ? 1 ? ? ? ? ? ? ?
2 | 9=0,03-0,02t+0,01t> 100 ? 46 ? ? ? ? ? ? ?
3 | S=4-20+%1 6 ? 6 ? ? ? ? ? ? ?
4 | §=2,4t+0,2¢ 3 1 ? 3 ? ? ? ? ? ? ?
5 | p=0,025t*40,1 3 10 ? 11 ? ? ? ? ? ? ?
6 | p=1-0,05 t>+0,005¢> 20 ? ? 4 ? ? ? ? ? ?
7 | §=6-5,6t+0,2¢3 20 ? ? 7,2 ? ? ? ? ? ?
8 | 9=0,2> 0,1t 10 ? ? 22 ? ? ? ? ? ?
9 |S5=04t-12t+6 40 ? ? [ 108 ] ? ? ? ? ? ?
10 | 9=0,5-0,18t*+0,2t° 10 ? ? 1204 ? ? ? ? ? ?




3.2 TeMbl KOHCIIEKTOB

Tembl KOHCIIEKTOB BBUIOKECHBI B JJICKTPOHHOW WH(OPMAIMOHHO-00pa30BaTENLHON cpele
3a6MKT UpI'VIIC, nocTymHOM 00y4aromeMycst 4epe3 ero JIMIHbINH KaOUHET.
Huxe mpuBeeHbI TEMBbI KOHCIIEKTOB, MPEyCMOTPEHHBIE padouei MporpaMMoi AUCITUTUTHHBI.

TeMbl KOHCIIEKTOB

Pasznen 1. Mexanuka

1.1. CBs3b pu3uKHU ¢ APyTUMH HayKamH. Tunbl GU3NYECKUX BelIUuuH. [I[puMeHeHne BTOporo
3akoHa HproToHa.

1.2. PeakTBHOE JBUKEHHUE. 30JI0TOE MPABUIIO MEXAHUKHU. [ MPOCKONBI U UX PUMEHECHHE

Pa3nes 2.Monekyasipaasi pu3nka 1 TepMOIMHAMHUKA

2.1 3Byku W ra30BbIe 3aKOHEI. [IpobiemMa BEYHOTO IBUTATENS

Pazjien 3.2/ieKTpUYeCTBO U MATHETH3M

3.1. IlpumeHeHue »HneKTpu3alMid B TeXHUKE. [IpUMeHEHHE TEIUIOBBIX CBOMCTB TOKA.
KonneHncaropsl 1 ux mnpumeHeHue. Ponb nu3nekTpukoB B TexHuke. Pesucropsl. IIpumenenue
3JIEKTPOJIN3A.

3.2. Bunbl MmarHuTHbIX B3auMmoielictBuil. deppomarueruku. I'enepaTopsi.

Pa3nen 4. Koaedoanus u BoHbl. OnTuka. OCHOBBLI KBAHTOBOMH MEXaHHUKH.

4.1. IlpuMeHeHue BOJH. IIpocsetnennass ontuka. Pons pe3oHaHCa B TEXHUKE.
KBazucranmoHapHble TOKH.

4.2. DneKTpOHHBIA MUKPOCKOII

Paznen S. KBanroBass Mexanuka. ®@usuka aroma. OCHOBbI (U3MKHU TBEPOIO Tejia.
DJyieMeHTHI siiepHOoil GU3UKU ¥ PU3NKHU IJIEeMEHTAPHBIX YACTHI

5.1. [IpuMmeHeHre moaynpoBOAHUKOBOM TEXHUKHU

3.3 TunoBble 3a1aHUsl K JMKTAHTY 0 (popmyJiam

3agaHus K OUKTaHTaM 10 (opMysnaM HE BBUIOKEHBI B 3JIEKTPOHHOH WH(POPMAIOHHO-
obpaszoBarensHoOi cpene 3a0VDKT HpI'VIIC, nmoctymHoii oOyuaromemycs depe3 ero JHYHBINA
KaOWHET.

Hwxke mnpuBeseH oOpaszen THIIOBOTO IMKTaHTAa 1O (opMysiaM, COOTBETCTBYIOIETO TEMe
paboyeii mporpaMMBbl AUCIHITIHHBL

OO6pazel TUIOBOTO BapHaHTa Mo Gopmyiiam 1o teme « TepMoanHaMuKay

[Ipenen pnurenbHOCTH KOHTPOJsA — 10-12 MuHyT.
[Ipemnaraemoe konuuecTBo 3aaanuii — 10 3aganuid.

1) BayTpenHsist sHeprus rasa.

2) Paborta rasa.

3) Temora, morygaemasi Ta3oMm.

4) Kaxkoii ra30BbIil mpoliecc Ha3bIBAeTCs anadaTHBIM?

5) IlepBoe HaYaIO TEPMOIUHAMHKH.

6) Brruucnenue MoJiipHOM TEIIOEMKOCTH MPU U30XOPHOM TIpoliecce, Mpu u300apHOM

mpotliecce.

7) Pabota raza mpu n30TepMHUYECKOM TIpoIIecce.

8) Pabora raza mpu u30XOpHOM Ipoliecce.

9) Pabota rasza mpu n306apHOM Iporecce.

10) PaboTa rasa npu aguabaTHOM IMpoIIECCe.



3.4 TunoBbie pa3HOYPOBHEBbBIE 3a1a4H

PazHOypOoBHEBBIE 3a/laul BBUIOKEHBI B DJIEKTPOHHON HWH(POPMAIMOHHO-00pa30BaTEIbHOM
cpene 3a0l KT Upl'YIIC, noctynHo# o0ydaromeMycs Yepe3 ero JTUIHbI KaOWHET.

Hwxke mpuBenen oOpaszen pa3HOYpOBHEBOW 3adayll 1O TeMe, MPEIyCMOTPEHHOW paboueit
IPOrPaMMO TUCITUTUIUHBI.

OO0pasen penpoAyKTUBHBIX 3a]1a4 110 TeMe «MarHuTHOE MoJie B BaKyyMe»

1. 3akoH Ammepa - 3T0...
BapuanTs!l oTBera:

U
A)I=—

R
b) F=ma

B) dF=1dl B sina
I ®=BS cosa
2. ®opmyna F=q v B sina - 310

Bapuants! oTBeTa:

A) 3akoH Ammnepa,

b) 3akon Oma.

B) 3akown Jlopena,

I') bopmysia MarHuTHOTO MOTOKA.

3.IlpuHuMn cyneprno3uuy MarHUTHBIX TOJIEH:
Bapuants! oTBeTa:

A) B=B1+B>+...+Bn

U
b) I =—

R
B) F=qv B sina
I F=ma

4. TIpoBOAHHMK C TOKOM HAaXOJWUTCS B MarHUTHOM mose. Ha depTexe OoH M300pakeH B BUE
nomnepeuHoro ceudenus. Ornpenenutre HampaBiIeHUE CUIIBI JCHCTBYIONIEH Ha MPOBOJHUK B
MarHUTHOM TOJI€.

B

v v v

BapuaHTh! 0TBETOB:

A) BEpTUKaAJIBHO BBEpX,

b) BepTHKabHO BHU3,

B) B miockocTu uepTeka BIIpaso,
I') B miockoCcTH YepTeska BIIEBO.

5. Yactuia Maccol m U ¢ 3apsiioM ( BJIETAeT B OJHOPOJHOE MAarHMTHOE TOJie MHAyKuue B
MEPICHANKYJISIPHO K HAIPABICHUIO JUHUKA UHAYKUMU. Kak u3amenutcs paaunyc R Tpaexkropuu, no
KOTOPOM JABMIKETCS] YacTHIla B MAarHUTHOM T0JIE, €CJIM YBEJIWYUTh MAcCy YacTHIIbl B 2 pa3za, a BCE
JIpyTUE apaMeTPbl OCTAIOTCS TOCTOSTHHBIMU?



BapuanTsl 0TBETOB:
A) yBenuuutes B 2 pasa,

b) yBenuuurcs B V2 pasa,
B) ymenbminTes B 2 pa3sa,

') ymeHbIuTCS B V2 pasa.

6. Kax m3meHurcs cujia, HeﬁCTBYIOHIaﬂ Ha OpPpOBOJHHUK C TOKOM B MArHUTHOM I10JI€, CCJIM CHUJIa TOKaA

YBEJIUYUTCS B JBa paza’
BapuanTs! 0TBETOB:
A) yBenmuuutcs B 2 pasa,

b) yBenuuurcs B V2 pasa,
B) ymenbmuTcs B 2 pasa,

I') ymenbmutes B V2 pasa

7. Ha pucynke npeacraBiieH rpaduk
JBUKEHHS aBTOOyca U3 MyHKTa A B MyHKT B
1 00paTHO. OTBETUTH HA CIIETYIOIINE
BOTPOCHI:

a) rae Ha rpaduKe TPaeKTOPHUIO
nBIKEeHUA?

0) onpeaeTIuTh MTHOBEHHYIO CKOPOCTb B
MoMeHT Bpemenu 0,3 yaca?

8) KaKOB (PU3NYECKUI CMBICII JTUHUU
rpaduka?

2) ONPEIENUThb MyTh, IPOHACHHbIN
aBToOycoM 3a 1,1 waca? [lepemenicHue?

10

1 1 1 1 1 ]

1 L L A r-Tr----°
1 1 1 1 1 1 1 1 1

1 1 1
RN Y IR

0) KaKoBa CPEIHSISI CKOPOCTh JBUKCHHS aBTOOYca B IpoMexxyTke Bpemernu ot 0,2 o 0,7 gaca?

8. JIBrkeHue MaTepuanbHON TOYKHU 33J1aHO Ha

X AX, M

rpaduxe. Macmral: oJIHO JIeJIeHHE M0 OCU X PaBHO 5 M, g
OJIHO JIeJIEHHE IO OCH BPEMEHU t paBHO 2 CEKYH/IbI.
OTBeTUTH Ha BOIIPOCHI: 20

1) ompenenuTs THUI ABUKECHUS, 15

2) HAWTH TPAaEGKTOPHUIO JBUKEHHS B MPOMEXKYTKE 10
BpeMeHnu oT 0 710 8 cekyH,

3) ompenenuTh GU3HMYECKUN CMBICI JUHUU Tpaduka, > 'Ech

4) omnpenenuTh CKOPOCTh U HA4YaJbHYI0 KOOPAMUHATY,

0 2 4 6 8 10

5) COCTAaBUTDb YPAaBHCHUC JaAHHOI'O BUa ABUKCHUSI.

3.5 O0pasen 3agaHusi 111 BBINOJHEHHS J1a00paTOPHOIl padoThl M NPUMEPHBIH NepevYeHb
BOIIPOCOB /IS ee 3aINThI

3amaHus Ui BBINOJIHEHUs 1aOOpaToOpHBIX paboT M MPUMEPHBIC MEPEYHH BOMPOCOB IS UX
3alIUTHI BBIJIOXKEHBI B AJIEKTPOHHON MH(POpMamonHo-o0pa3oBatensHoii cpene 3a0KT Upl'YIIC,
JOCTYITHOM 00ydYaronieMycsi 4epe3 ero JINYHbIA KaOUHET.

Hwxe npuBeneH oOpasen 3aaHusi AJs BBIIOJIHEHUS JIAOOpaTOPHON pabOTHl M MPHUMEPHBIHA
HIepeyeHb BOIIPOCOB JUIS €€ 3aIIUTHI, IPEIyCMOTPEHHas paboueil mporpaMMoi TUCIUTUTUHEL.



O0pa3zerr 3a1aHus JUTSE BBITOJIHEHUS Ta00paTOPHOI pabOTHI M IPUMEPHBII ITEPEYeHb BOTIPOCOB IS
ee 3alUThI

Jlaboparopnas pabota «OmnpeneneHne ATUHBI CBETOBOM BOJHBI C TOMOIIBI0 TUDPAKITTOHHON
PEIIeTKI»

3amanue 1715 BBITOJHEHHS J1a00paToOpHOil paboThI

1. B3saThb nu(pakuMOHHYIO pPEUIeTKY, MOMECTUTh BKJIIOYEHHBIH MCTOYHMK 3a 3KPaHOM U
MIOCMOTPETH Yepe3 pelIeTKy Ha IKpaH.

2. Ilepemermias 3xpaH, JOOUTHCS YETKOIO M300paXKEHUs CIIEKTPOB.

3. Ilo nuHeiike u3MepuTh paccTosiHue 10 3xpana OB

4. Tlo mkaje sKpaHa M3MEpPHUTh PACCTOSHUE JO KpacHoro cmekrpa l-ro mopsaka ot O.
W3mepeHust npoBOINTE CIIEBA U CIIPABa.

5. 3nas karersl BC1 u BC, MOXHO HaiiTH yTroJl ¢ U sing

6. ITo ¢popmyIie BEIYUCIUTD IJIMHY BOJHBI KPAaCHOTO CBETA.

2= d-Smgp,
m
. BC
Singp= ;
v OB

d~0,0IMm=10">m

C;

Puc. Cxemartnueckoe n3o0paxeHne oMnbITa

7. AHaNOrM4HO NMPOBECTU U3MEPEHUS AJIsl CIIEKTPA BTOPOro nopsiaka (m = 2).

8. To e camoe npoaenarts it GUoaeToBoro crekrpa. Bee nannele 3anectu B Tabn. 2.1.

9. CpaBHMTH NOJY4YEHHBIE 3HAUEHUS JUIMH BOJIH KPAaCHOTO U (PHOJETOBOTO CHEKTPOB C
TaOJIMYHBIMU 3HAYEHUSMHU.

10. Cnenarp BBIBOA.



Pacuernas tabnuna

OB = (cm)

TMopsmok KpacHbIii (HOJIeTOBDII

MaKCUMyMa U

, A , A
ero 5% 1 Sing A cp 5 | Sing A, cp’
pacnosoKeHue M M M M

m=1

CJICBA

m=1

crpaBsa

m=2

CJICBa

m=2

CJICBa

[TpumepHBIii TepeueHb BOMPOCOB ISl 3aIIUTHI TaO0OPaTOPHON pabOThI

1. aTe noHsTHE AUPPAKIUHN, HHTEPPEPEHIIHH.

2. Kak ycrpoeHa nudpakunoHHas penierka?

3. Uto Takoe NocTosHHAs TUPPAKLIMOHHOMN pereTKu?

4.) Yka3zatp, /Uil KakuX Jyuel (KpacHbIX WM (PUOJIETOBBIX) B CIIEKTPE IaHHOTO MOPSAIKA YIJIbI
nudpakiuu 0yayT 6ospiie?

5. Iloyemy mpum YMEHBIICHMM IIOCTOSSHHOM pELIETKH BO3PACTAET PACCTOSHUE MEXKIY
MakcuMymamu?

6. O0OBsicHUTH IpUMeHeHne puHIHIa [ folirenca-dpenens Kk Tuppakiuy CBeTa.

7. YUem otnmnyaeTcs AudpakioOHHast KapTHHA OT OJHOM 1Iesin OT AU(PaKIIMOHHON KapTUHBI OT
JBYX IIeJeit?

8. Urto Takoe 30HHas muactuHa? Kak ee monyunthb? OOBSICHUTH MPUHIIMIT €€ JEHCTBHUS.

9. YeM otnuyaercs AMPPAKIIUOHHBIN CIIEKTP OT AUCIIEPCUOHHOTO?

10. Yem omnmuaroTcs (U3MYECKHEe MeXaHH3Mbl 00pa3oBaHMs AU(PPAKIUOHHOW KapTUHBI OT
OJTHOM IIEH U OT AU(PAKIIMOHHOMN pemeTKn?

11. ITpunun INoitrenca-Openens. Meron 300 Openerns.

12. Metoa pacuera 1M pakIIMOHHON KapTUHBI OT OJAHOM IIEIH.

13. Meroa pacuera 11 pakiiMOHHOW KapTUHBI OT KPYTJIOTO OTBEPCTHUS.

14. Kak onpenenuts MUPUHY IJTABHOTO MAKCUMyMa OT OJHOM 1Ieaun?

15. M0OHO 71 C MOMOUIbIO U3YUYEHUS JUPPAKIHMOHHBIX CIIEKTPOB M3BECTHBIX CIIEKTPAIbHBIX
JUHUN OLEHUTH o0l1ee YncIIo meiei B Tu(ppakiMOHHON pereTke?

16. Uro Takoe mudpakumonnsii crektp? [lpm kakux ycnmoBusx oH HabOmomaercs? Kax
TEOPETUYECKH ONPEAEIUTh MUPHHY TU(PPAKIIMOHHOTO crieKTpa?

17. Tlouemy wu300paKeHHS MEJKUX, OJIM3KO PACIOJIOKEHHBIX OOBEKTOB B MHKPOCKOIIE
cinBaroTes B 01HO? CMbIch GhopMyIibl 1U(PAKIIMOHHON pereTku?

18. Kak wm3menutcs nuppaknMoHHAs KapTUHA NpPU YBEIMYCHHH OOIIEro Ymcia Imieied B
IU(PPaKLMOHHON peleTke?

3.6 TunoBbie KOHTPOJIbHBIE 321aHMS 1JIS1 IPOBEIEHUS] TECTUPOBAHUS

DoHJ TECTOBBIX 3aJaHUM MO AUCUMILIMHE COACPIKUT TCCTOBBLIC 3alaHUA, PACIIPCACICHHLIC 110
pasaciaM 1 TeMaM, €C YKa3aHUECM UX KOJHNYCCTBA U THUIIA.




CrpykTypa QoHIa TECTOBBIX MATEPUAIOB IO JTUCITUTUIHHE

MNupukarop Xapakrepuctuka T3 K
J—— Tema OIMYECTBO TECTOBBIX
3agaHui, Tinsl T3
KOMIETEHINH
OIIK-1.1. Beenenne. Kunemaruka u quHaMuka 3HaHUe 2-0T3
JleMOHCTpHpYeT 3HaHUSA | MAaTE€PUANbHON TOUKU 3-3T3
OCHOBHBIX NOHSATHH 1 Ymenue 3-0T3
(dyHAaMeHTaIBHBIX 3-3T3
3aKOHOB (PH3HKH, JeticTBue 3-0T3
IIPUMEHSAET METOIBI 2 -3T3
TEOPETUIECKOro n MexaHuka cUCTEMbI MATEPUAIIBHBIX 3HaHUe 2-0T3
9KCIICPUMCHTAIILHOTO ToueK. MexaHMKa TBEpAOro Tena 3-3T3
HCCIIEIOBaHUS VMeHue 3_-0T3
(hU3MUECKUX SBICHUH, 3-3T3
MPOLIECCOB U 0OBEKTOB JleiicTBue 3_0T3
2-3T3
MonekyaspHO-KHHETHYECKASI TEOPHUS 3HaHue 2-0T13
UACAIBHBIX Ta30B. TepMOJUHAMUKA 3 -3T3
YMenue 3-0T3
3-3T3
JetictBue 3-0T3
2-3T3
DNeKTpOCTaTUKA. 3aKOHBI IOCTOSHHOTO 3HaHue 2-0T3
TOKa 3-3T3
Ymenue 3-0T3
3-3T3
JetictBue 3-0T3
2-3T3
MarnutHoe nose. SIBnexue 3HaHUe 2-0T3
3J€KTPOMAarHUTHON MHIAYKIHHU. 3aKOHBI 3-3T3
Makxkcsenna Ymenue 3-0T3
3-3T3
JeticTBue 3-0T3
2-3T3
MexaHuuYeCKHE U 3JIEKTPOMAarHUTHbBIE 3HaHue 2-0T3
KoJIeOaHus ¥ BOJIHBL. BoTHOBas onTika 3-3T3
YMmenue 3-0T3
3-3T3
JetictBue 3-0T3
2-3T3
BsaumoeiicTBue cBeTa ¢ BEIIECTBOM. 3HaHue 2-0T3
KBanToBast npupoaa uzirydeHus 3-3T3
YMmenue 3-0T3
3-3T3
JetictBue 3-0T3
2-3T3
OcHOBBI KBaHTOBOH MexaHUKH. OCHOBBI 3HaHUe 2-0T3
Teopuu atoma. OCHOBBI (PU3UKH 3-3T3
TBCPAOTO TCJIa Ymenne 3-0T3
3-3T3
HeiictBue 3-0T3
2-3T3
®u3nKa aTOMHOI'O s7pa. DJIeMEHTapHbIE 3HaHue 2-0T3
YaCTUIIbI 3-3T3
Ymenue 3-0T3
3-3T3
JeticTBue 3-0T3
2-3T3
OIIK-1.2. Ilpumenser Beenenne. Kunematuka u JUHAMHKa JeiictBue 5-0T13
METObI MaTepHaIbHON TOUKH. 5-3T3




TECOPETUIECKOIO U
OKCIICPUMCHTAJIBHOT O
HCCJICAOBAHUA

[IpaBuina TexHUKN 0€30TIACHOCTH.
Kpatkast Teopust ommoO0OK pe3yIbTaToB
M3MEpeHuH

00BEKTOB, TPOIECCOB, BBenenne. Kunematnka u JUHAMHUKaA JetictBue 5-0T3
SBIICHUH, IPOBOJUT MaTepHaIbHON TOUKH. 5-3T3
9KCIIEPUMEHTHI TI0 OmnpeneneHne yCKOpPEHUS CBOOOIHOTO
3aJJaHHOI METOUKE U TaJICHNS] ¢ TOMOIIBI0 MAIIHMHEI ATBya
AHAJIU3UPYET UX MonekyaspHO-KHHETHYECKASI TEOPHUS HeictBue 5-0T3
pe3ynbTaThl WJealbHBIX Ta30B. TepMOIUHAMUKA. 5-3T3
OnpeeneHue moKa3aTels aanadaThl
BO3yXa
DNeKTpOCTaTHKA. 3aKOHBI TIOCTOSTHHOTO HetictBue 5-0T3
TOKa. 5-3T3
Ornpenenenue yaeabHOTO
COTIPOTHBJICHHSI PE3UCTUBHOTO MTPOBOJIA
MaruutHoe niosie. SIBineHue JeticTBue 5-0T3
3JIEKTPOMArHUTHOM HHAYKIUH. 3aKOHBI 5-3T3
Makcgenna.
OnpeneneHye ropu30HTAIBHOM
COCTAaBJIAIONICH BEKTOpa WHIIyKINU
MarHMTHOTO TOJIsl 3eMITH
MexaHuuYeCKHE U 3JIEKTPOMArHUTHbBIE HeictBue 5-0T3
KoyieOaHus ¥ BOJIHBL. BoHOBas onTHKa. 5-3T3
Omnpenenenre yCKOpeHus: CBOOOIHOTO
HaJieHust Py OMOIIN 000POTHOTO
MasiTHUKA
MexaHnuecKue U 3JIeKTPOMarHUTHBIE JeiictBue 5-0T13
KoJleOaHus ¥ BOJIHBL. BoHOBas onTHKa. 5-3T3
OnpezeneHue ATHMHBI CBETOBOM BOJHEI C
MOMOIIBIO AN(PPAKIMOHHON PEIIeTKH
BsaumoeiicTBue cBeTa ¢ BEIIECTBOM. JetictBue 5-0T3
KBanTOBast npupoaa u3iry4yeHus. 5-3T3
W3yueHne sBICHUS BHEITHETO
dboTordhdexra
®u3nka aTOMHOIO siApa. DJIeMEHTapHbIE HeictBue 5-0T3
YaCTHLIBI. 5-3T3
W3yueHne TpeKOB 3apspKEHHBIX YaCTHI]
10 TOTOBBIM (hoTorpadusm
Hroro 117-0T3
117 -3T3

[Momuerit komrutekT @T3 XpaHUTCS B 3JIEKTPOHHON MHPOPMAITMOHHO-00pa30BaTEIHLHON cpejie
3a6MKT HpI'VIIC u oOyuaromuiics UMEET BO3MOXKHOCTh O3HAKOMHTHCS C JIEMOHCTPAIIMOHHBIM

Bapuantom OT3.

Huxe mnpuBeneHbl oOpasell THIOBBIX BapHAHTOB MTOTOBBIX TECTOB, MPEAYCMOTPEHHBIX
paboueii mporpaMMoil TUCIUIUIUHBI.

OOpa3er; THIIOBOTO BapuaHTa UTOTOBOTO TECTA, IPELyCMOTPEHHOT0 paboueil mporpaMmoit

JUCHUILINHBI

1. Haiitn 3axonH HpHMOHHHeﬁHOFO ABUKCHUA TCJIa, €CJIIN €T0 CKOPOCTb MCHACTCA 110 3dKOHY

V' =0.6¢ (M/c) u B MOMEHT BpeMeHHU f, =0c Moaynb s, =0Mm.

OTBETHI:

1 s=03t"+1
2 5=02t"+¢
3 5=0,3

4 §=0.2¢*




2. Ha neBoM pUCYHKE NpEICTaBICHbI BEKTOP CKOPOCTH M BEKTOP PaBHOJEHUCTBYIOIIEH BCEX
cui, AeicTByromux Ha Teno. Kakoil M3 4yeThlpex BEKTOPOB Ha IPaBOM PHUCYHKE YKa3bIBAaeT

HaIpaBlIEHUE BEKTOPa YCKOPEHUS 3TOTO Tena? (BNUILUTE MPaBUIbHBIA OTBET) <

3 4

A 2 1

>

3. JIBa rpy3uKa 1o 2 Kr KaXXJIblid, CBI3aHHBIE MEXKIY cO00M HEpacTSKUMOI HUTBIO, ABIKYTCS
10 TOPU30HTAJIBHON IOBEPXHOCTH NOJ AcHcTBHEM cuibl 3 H, NpUIOXEHHONH K OZHOMY M3 HHUX
napajulelbHO mHoBepxHOcTH. Onpenenuts yckopeHue cucrembl. Cuinoil TpeHus npeHeOpedsb.

< >

4. HailTu MOMEHT MHEpPLUU CUCTEMBI TeJl, COCTOALIEH U3 cTepxkHs JmHOor L=1 M maccoi
M=2m u MmarepuaibHOH TOYKM MacCOi m, 3aKpeNjeHHOM Ha KOHIE CTEp>KHS. 3akKpenseHHas

BEPTHKAIbHAS OCh BpAIIEHHs pAacIojoXkeHa Ha pacctosumn &8 = —L ot cBoGomHOro KoHIa
CTEPKHS. < >
!
1 A [
It : |
i ii———')‘l
| Do

w
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

.

5. B cocyae conepxurcs 0,5 monb Boasl H2O. Haiitu maccy Boabl B cocye. <

>

6. [Tpr HEM3MEHHOH a0COMIOTHON TeMIIEpaType KOHIIEHTPAIUS MOJICKYJI HICATBHOTO ra3a ero

ObLIa YBCIIMUCHA B 4 pasa. Bo ckoabko pas3 1Ipu 3TOM U3MCHUJIOCH JABJICHHUC rasa?

Ortger:

1. yBenuumiioch B 4 pasa;
2. yBEIUWYHJIOCH B 2 pa3a;
3. yMeHbIIMIOCH B 4 pasa;
4. HEe U3MEHUJIOCH.

7. JIBe maTepualibHbIe TOUYKH, UMEIOIINE 3apsbl 1 U (2 U HAaXOJAIIUecs JIPyr OT Apyra Ha
C xako# cuioil Fi onun
OyIyT NeHCTBOBATH JAPYT Ha Jpyra, €Ciau KaKIbIH 3apsiji YBEJIMYUTHh B JIBA pa3a U PACCTOSHUE

paccTossHuU R, nedcTBYIOT Apyr Ha JIpyra ¢ 3JIEKTpUYeCcKoi cuinou Fo.

MCXKAY HUMH YBCIIMYHUTDL TAKXXC B JIBa pa3ia,

OrtBer:
AR
F, 4
) Al
o 2
3. ﬁ:1

(=}

8. BeIuucanTh 3KBUBAJICHTHOE COMPOTUBIICHUE COSIUHEHUS
pe3uctopoB R1=R>=R3=R4=5 Om. < >

By
Ey F—
L
L]
| S |




9. Ycra"HoBUTE COOTBETCTBUE.

1.

Hapannenbﬂble MPpOBOAHUKKA C  JJIICKTPUUCCKUMU A. OTTaIKUBaIOTCS WIH MPUTATHUBAIOTCA B 3aBUCHUMOCTHU

TOKaMM. .. OT HaIlpaBJICHUA U CUJIbI TOKa

2. Ecnu HampaBiieHHs SJEKTPUUECKUX TOKOB COBManaioT, | b. oTrankuBarotcs

TO NPOBOJIHUKHU

3.

Ecnu HalpaBJICHUA QJICKTPHUUICCKUX TOKOB | B. oTTankuBaroTcs uiu MPUTATHUBAIOTCA B 3aBUCUMOCTH OT

IMMPOTUBOIIOJIOKHBI, TO TPOBOAHUKHU HalpaBJICHUS TOKOB

I'. mputsrusawTcs

10. Boeibepute npaBuiibHOe yTBepxkaeHue, J/JC uHAyKUMH, TeHepupyemas B MOKOALIEHCs

paMKE, 3aBUCUT TOJILKO OT

OTBerT:

1. HampaBiIEeHUs BEKTOpAa MarHUTHON MHIYKITUU

2. MOJyJII BEKTOpAa MAarHUTHOW WHIYKIIUU

3. MOTOKa BEKTOpa MarHUTHOW MHTYKIIHH

4. CKOpOCTH U3MEHEHUS TIOTOKA BEKTOPA MATHUTHOW MHIYKIIUU

11. 3a kakyro 4yacTe nepuoga T IIapuK MaTeMaTHYECKOIO MasTHUKAa HPOXOJUT MyTh OT

JICBOT'O Kpasa KpaﬁHero IMOJIOXKCHUA 0 IIPaBoro KpaﬁHero MTOJIOKEHUS ?

Ortser:
1.1T

2. Ly
2

het
~

b

Pﬂ

12. IlpogonibHast MEXaHUYECKAs] BOJTHA MOKET BOSHUKATh < >

13. CBer majmaeT Ha TpaHMIly paszena JIBYX cpel: BojJa W crekio. HaOmromaercs, 4To

MPEJIOMJICHHBIH JIyd MEPICHIUKYIIIPEH OTpaKeHHOMY J1ydy. Kakoe yTBepk/ieHne B JaHHOM ClTydae
BEepHO?

Ortser:

1. mpenoMIIEHHBIN JTyY €CTECTBEHHBIN

2. IPEJIOMIIEHHBIN JIyd YaCTUYHO MOJSPU30BAH
3. IpeIOMIIEHHBIN JTyY MOJTHOCTBIO MOJIIPU30BaH
4. HapymaeTcs 3aKOH NPEJIOMIICHHUs CBETa

14. Dueprus ¢poToHa paBHA
OtBer:
l. h-C
A
v

SRS
I

NI

15. JIBmkeHue »>JIEKTpOHA 110 3aKOHAM KBAaHTOBOM MEXAHUKH JIOJDKHO TOAYMHATHCS

clIeayromuum Tpe6OBaHI/I${MI

1) BCC JJICKTPOHBI TOXIACCTBCHHBLI, TO €CTh WX OCHOBHBLIC XAPAKTCPUCTUKHU HC 3aBUCAT OT

BbIOOpA DIIEKTPOHA;

2) 37eKTPOHBI 00J1aJAI0T CBOMCTBAMH M YACTHUIIBI M BOJIHBI OJTHOBPEMEHHO;




3) Npru ABMXKXCHHUM BJICKTPOHA MOXKHO OIPEACIIUTDL TOJIBKO BEPOATHOCTH €TO O6Hap}I)KeHI/I$I B
OHpGI[CJ'ICHHOfI TOYKE IIPOCTPAHCTBA.

< >
16. Ha pucyHke mnpuBeAeH CHEKTP NOTJIONIEHUS
HEU3BECTHOTO Ta3a M CHEKTPhl IMOIVIOUNIEHUS  IapoB Sr
HEM3BECTHBIX MeTauioB. I[lo BUAY CIEKTPOB MOXKHO
YTBEPK/1aTh, YTO HEU3BECTHBIN T'a3 CONEPHKUT aTOMBbI Ca
Otser:
Na

1. Tonbko cTpontus (Sr) u kanbius (Ca)

2. tonbko HaTpust (Na) u ctpoHuus (Sr)

3. Tonbpko cTpoHuus (Sr), kaneius (Ca) u Hatpust (Na)
4. Tonpko ctponnus (Sr), kaneius (Ca), Hatpus (Na) u Ipyroro BemiecTna

17. B030H — 3TO THM YaCTHIIBI, KOTOPAasl TOJKHA MOAYUHATHCS CIEIYIOIINM TPeOOBaHUSIM:
1) aTa yacTuia SBISIETCS KOJUIEKTUBUCTOM (HE MOIuHsIETCs puHIumy [laynn);

2) »Ta yacTHIIa ABISETCS UHAMBUAYAIUCTOM (MToauuHseTcs npuHimuny [laynn);

Kaxue u3 aTux tpe6oBanuii BepHbl? < >

18. BriGepute 3aKOH painOaKTUBHOTO pacmnajaa: o—pacnaj. < >
! A 4

L) X>7Y+a
A A 0

2. X- Y+ B

A A 0
3. ZI‘X—>ZZZY+0;/

3.7 IlepeyeHb TeOpeTHYECKUX BONPOCOB K IK3aMEHY
(n71st OTIEHKY 3HAHUM)

Pa3nea 1 «MexaHuka»

1.1 IToHsiTHE O MEXAHUYECKOM JIBUKEHUHU. Buibl MexaHnueckux cucreM. CUCTEMBI OTCUETA.
CrniocoOblI 3a71aHKsI OJIOKEHUSI MaTepHalIbHOM TOYKH B IPOCTPAHCTBE U MEXAHUYECKOTO JIBUKEHUS
9TOrO Tena.

1.2. Kunematnueckue napameTpsl IBUKECHUS.

1.3. Macca, cuna ¥ UMITyJIbC MaTepuanbHO Touku. CucreMa 3akoHOB HproToHa.

1.4. Buibl MEXaHUYECKUX CUJT: CUJIBI TATOTEHUS, CUJIbl YIPYTOCTH U CUJIBI TPEHUS.

1.5. Cucrema MaTepuasibHbIX To4eK. CIocoObl KHHEMATHUYECKOTO ONUCAHMS JIBUKEHHUS Tell
cuctemsl. LlenTp macc. JIBukeHHe LIEHTpa Macc.

1.6. 3aKoHBI IUHAMMKU JABM>KEHUS CUCTEMBI U €€ LIEHTPa Macc. 3aKOH COXPaHEHUs UMITyJIbCa
CUCTEMbI MaTepUAIbHBIX TOUEK.

1.7. Oneprus u paGora. 3aKOH COXpaHEHHs SHEPrMM. 3aKOH COXPAHEHUS MeXaHHYECKOU
SHEPIHH.

1.8. MomeHT nHepuuu Tena. MoMeHT cuiibl. OCHOBHOM 3aKOH JUHAMMKY BpPAILCHUS Tela.

Pa3nes 2 «MoJiekyasipHas pU3MKa M TEPMOAUHAMHUKA»

2.1. OcHOBHBIE IOJIOKEHHUSI MOJEKYJIsApHOH ¢u3nuku. TepMoanHaAMHUECKHEe HapaMeTphl
cocrostHus Tena ( P,V,T ) u ux onucanne. MUKpOCKONUYECKHE ITapaMeTpbl COCTOSHUS Tela.

2.2. OCHOBHO€E ypaBHEHHE CTaTUCTUUYECKOM TEOPUU UIEAIBHOTO ra3a U CIEACTBHS U3 HETO.

2.3. Crenenu cBo6onpl. 3akoH bojibiMaHa O PaBHOMEPHOM paclpeaeseHuU IHEPruH I0
CTEIEeHsAM CBOOOABI. DHEPrusi MOJIEKYJIbl. BHyTpeHHsIsI sHeprus uaeaibHOro rasa.

2.4. PaboTa 1 TemioTa UealbHOrO rasa.

2.5. IlepBoe HayaI0 TEPMOJAMHAMUKH U €r0 IPUMEHEHUE K NU30IIPOLECCAM.

2.6. Annabarusiii porecc. Ypasuenue [lyaccona.



2.7. Bropoe Haudanmo tepMmoauHamuku. [IpuHinun npeiictBus temnoBoro asurarens. KII
TEIJIOBOTO JIBUTATEIIS.

Pazjnen 3.2/ieKTpUYeCTBO U MATHETH3M

3.1. OcHoBHBIE 3aKOHBI dJeKTpocTaTUKU (3akoH KyioHa, NOPUHIUI CYNEepHO3ULINT
JIEKTPUYECKUX CHJI, 3aKOH COXpPAHEHHS DJJEKTPUUYECKOTo 3apsjia, 3aKOH O MHUHUMAaIbHOM
3JIEKTPUYECKOM 3apsijie).

3.2. OCHOBHBIE CBOWCTBA 3JJIEKTPOCTATUYECKOTO MOJIA. HanpsokeHHOCTh  35I€KTpO-
craTudeckoro noss. [IpuHnun cynepno3uuuu mnojieu.

3.3. Pabora mepememieHusi 3apsga B OJEKTPUYECKOM Tose.  Pa3HOCTh MOTEHIMAJIOB.
[loTeHunanbHas sHeprus.

3.4. CBsa3p MeXAy HANPSYKEHHOCTBIO M IOTEHIMAJIOM B AJIEKTpUYECKOM mosie. Teopema o
HUPKYJISUU BEKTOpa HanpsbkeHHOCTH. [loTeHInanbHbIi XapakTep 3JIeKTPOCTaTUYECKOTO MOJIs.

3.5. Teopema Octporpaackoro - ['aycca n ee MpUMEHEHHE K pacyeTy 3JIEKTPOCTATUYECKUX
MIOJIEN.

3.6. CBolicTBa NPOBOJHMKA B AIEKTPOCTATHYECKOM I10JI€. DIEKTPOEMKOCTh. KoHneHcaTopsl.

3.7. DHeprust 3JeKTPOCTATHUECKOTO TOJs M 00beMHas MIOTHOCTh SHEPTUH.

3.8. Dnektpuueckuil Tok. Cuia TOKa M IUIOTHOCTh TOKa. Buabsl TOkOB. OCHOBHBIE 3aKOHBI
MOCTOSIHHOTO TOKA.

3.9. MaruuTtHOe nosie B Bakyyme. BekTop MHAYKIIMYM MarHUTHOTO MOJsA. 3aKOH Amnepa.

3.10. IIpuHIMNO cynepno3uiiMu MarHUTHBIX mojied. 3akoH buo — CaBapa — Jlannaca. Pacuer
npocTeimux nojiei. Teopema o HUPKYIAIUU BEKTOpa UHAYKIIMA MarHUTHOTO TOJIS.

3.11. Cuna Jlopenua. [IBrxeHune 3apsiKEHHBIX YaCTUIl B MATHUTHOM I10JIE.

3.12. Maruuteeii notok. Teopema Octporpanackoro-I'aycca mins MarHMUTHOrO MmoJs B
Bakyyme. Pabora mepeMernieHusi KOHTypa ¢ TOKOM WJIHM IMPOBOJHHUKA C TOKOM B MATHUTHOM IIOJIE.

3.13. SlBnenue »nekTpoMarHUTHOW uHAYKuMHU. 3akoH Papanes u Jlenna. OOpaTHas
OTpHULIATENIbHAS CBSI3b U €€ POJIb B SABJICHHUH 3JIEKTPOMArHUTHOM MHIYKIIMH.

Pa3neu 4. Kosiedanust u BostHbl. OnTuka. OCHOBBI KBAHTOBO MEXaHUKH.

4.1. Tlonsatne o xonebanmsax. Kmaccubukanms konebGaHuii: mo ¢usMuecKkoil mpupone
mpoiiecca, Mo THUITY KOJIEOATETbHOW CHUCTEMBI, 1O B3aMMOJICHCTBHIO KOJIEOATEIHHON CHCTEMBI C
BHEILIHUMH T€JIaMU, 110 3aKOHY MPOTEKAHMSI MpoLecca.

4.2. KunemaTuka MEXaHMYECKHX U DSJIEKTPOMArHUTHBIX MPSIMOJIMHEHHBIX CBOOOJHBIX
HE3aTyXalolUX TaApMOHUYECKHX KOIeOaHUH.

4.3. JluHaMMKa MEXaHWYECKUX M DOJCKTPOMArHUTHBIX MPSMOJUHEHHBIX CBOOOJHBIX
HEe3aTyXalolUX TapMOHUYECKUX KoneOaHWuil Ha mpuMmepe KojeOaHWi MPYKUHHOTO WU
MaTeMaTuyeckoro masTHuka. Juddepennuansuoe ypapaenue kojaedbanuid. Yacrora xonebaHuii.

4.4. Duepruss CBOOOAHBIX HE3ATYXAOMIMX TapPMOHMYECKUX MEXAaHUYECKHMX U DJIEKT-
pOMarHuTHBIX Kosebanuil. [Tporeccsl mpeobpazoBaHus SHEPTUH KOJIeOaTEIbHON CUCTEMBI.

4.5. Cnoxenue AByX KoleOaHM OIMHAKOBBIX HampaBieHui. CrnokeHue IByX KoieOaHUi BO
B3aMMHO NEPIEHIUKYISIPHBIX HanpaBiaeHUsX. Ourypsl Jluccaxy.

4.6. luddepennmanbHoe ypaBHEHHE BBIHYKISHHBIX KOJIeOaHMi U ero penieHue. Pe3oHanc.

4.7. Bonnbl. Kitaccudukanusi BOTH MO CIEAYIOMUM IpHU3HAKaM: MO (pU3WYECcKOi mpupone,
Mo yriIy MEXIy HampaBlIeHHeM KojeOaHui M HampaBlIeHHEM pPAclpOCTPAHEHHs] BOJHBI, IO
reoMeTpHUEecKoil popMe BOJTHOBOM MOBEPXHOCTH, 110 3aKOHY COBEpPILEHUS KoeOaHui.

4.8. YpaBHenue Oerymieit BonHsl. JlnuHa BonHbl. AuddepennnaibHoe ypaBHEHNE BOJHEI.

4.9. CKopOoCTh pacnpoCTpaHEHUsI BOJH B CPEJE U €€ 3aBUCUMOCTh OT MEXaHUYECKUX CBOICTB
Cpenbl.

4.10. DnexTpomMarHuTHBIE BOIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

Pazgen 5. KBanroBass mexanuka. Puszuka aroma. OCHOBbI (PU3MKHM TBEPAOro Teja.
DJieMeHTHI siiepHOi GU3NKHN U PU3MKH dJIeMEeHTAPHBIX YaCTHIL

5.1. Onucarh OCHOBHBIE BUJBI M3JIy4YEHHUS Tella MO CHOco0y BO3OYXKIEHUS MOJEKYN Tela U
JlaTh KPaTKyl0 XapaKTEepPUCTUKY KaKIOMYy BUIY H3iydeHUs. Kakue BelnMUMHBI, XapaKTepU3yIOLIe
U3JIy4eHHUE U MOTJIOLIEHUE CBETa BEIEeCTBOM?



5.2. 3akoHbI U3Ty4YeHHs A0COIIOTHO YEPHBIX TE.

5.3. IlonsTue o (hOTOHAX U WX CBOMCTBAX.

5.4. OcHoBHble BuAbl (oTodddexta. YpaBHeHue OWHIUTEHHA A8 BHeUIHero ¢o-
toaddekra. OOBSICHUTH MPUUMHBI CYIIECTBOBaHMS mopora (porodddekxra.

5.5. Ilpu paccessHHM PEHTTCHOBCKUX JTydel Ha KpHUCTAIJIEe HAOII01aeTCsd U3MEHEHHUE JITTMHBI
BOJIHBL. OOBSICHUTE (PU3UUECKHI MEXaHU3M ITOTO SBICHHUS.

5.6. OCHOBHBIE TIOJIOKEHUSI KBAHTOBOM MEXaHUKH.

5.7. OCHOBHBIE 3aKOHbI KBAHTOBOM MEXaHUKH.

5.8. OcHoBBI Teopuu aroma. KBaHTOBBIE YHCIA.

5.9. ATOMHOE SApO, €ro COCTaB W CBOMCTBA. SlepHBbIE CUJIBI U UX XapaKTEPUCTUKH.
DHEprus CBS3U.

5.10. EcrecTBeHHAast U HICKyCCTBEHHAs PaAMOAKTUBHOCTh. 3aKOHBI PaAMOAKTUBHOIO pacnaja.

5.11. SlnepHble peakuuu U UX 3aKOHOMEPHOCTH. [[puMeHeHne A1epHbIX PeaKui.

5.12. DneMeHTapHbIE YaCTUIIBI U UX OCHOBHbBIE CBOMCTBA.

3.8 TunoBble NpaKkTHYecKUE 3aJaHUS K IK3aMEHY
(17151 OLIEHKH YMEHHI)

Pacnpez[eﬂeHI/Ie MPAKTUYCCKUX SaZ[aHI/Iﬁ K 3a4CTy HaXOOUTCAd B 3aKPLITOM JJI O6yanOIHHXCH
noctyrne. Pa3paboTaHHBIN KOMILICKT THITOBBIX MPAKTHUECKUX 3aIaHUH K 3a4€Ty HE BBICTABJISICTCS B
ANEKTPOHHYI0 HH(pOpMaoHHO-00pazoBarenbuyto cpeny 3a0MKT UpI'VIIC, a xpanutcs Ha
kagenpe-pa3padorunke B cocraBe ®OC 1o JUCIUIUIHHE.

Huxe npuBenen oO6pasel TUIIOBBIX MPAKTUYECKUX 3a/1aHU K SK3aMEHY .

OO6pazen TUIIOBBIX 33JaHUN K dK3aMEHY
1. Ha pucynke u3o0pakeHbl CE4eHHMsI IByX MapaljiebHbIX IPSIMOIMHEHHBIX JUITMHHBIX

IIPOBOJAHMKOB C IIPOTUBOIOJIOKHO HallPAaBJIEHHBIMU TOKaMu, ipudeM [1 =21;. B kakoii yactu
PUCYHKA HHIYKIHASI MAarHUTHOTO IOJISI TOKOB paBHA HYJIIO?

L l Iz
- ! )
LS : WIS
] b i e
BapuaHTbI OTBETOB:
A)c
b) b
B) d
INa

2. Yactuua ¢ 3apsa0M q BIETAET CO CKOPOCTHIO V1 B OJHOPOIHOE MATHUTHOE MOJIE€ HHAYKIUEH
B. Yron Mexkay HanmpaBleHueM JBUKEHHUS U THHUSAMU UHAYKIH paseH o1=45°. Ha wactuiy

B MarHUTHOM IoJie JeicTByeT cuiia Jlopenua. Bo ckoibko pa3 uamenurcs cuia Jlopeniia £d3 ,
1
€CJIM CKOPOCTh V2 YacTHIlBI BO3pocCiia B 2 pa3a, a yroj o TakKe yBeJInduics B 2 pa3a?
3. Hamnpsoxennocts monst H= 6000 A/m, uaayknus marautHoro moist B=22,6 mTn. Haiitu
OTHOCUTEJBbHYI0 MarHUTHYIO MPOHMIIAEMOCTD L CPEJIbl, B KOTOPOH HAXOIUTCS IOJIE.

3.9 TunoBblie NMpakTHYECKHeE 3aJAHUSA K IK3aMeHY
(171 OTIEHKY HABBIKOB U (MJIM) OTIBITA JESTETHHOCTH )

Pacnpez[eﬂeHI/Ie MPaKTUYCCKUX 3aJlaHdil K OK3aMCHY HaxXoAWUTCd B 3aKpPbITOM JId
06yqa}omﬂxc;1 A0CTYyIIC. PaBpa6OTaHHBII>'I KOMIIJICKT TUIIOBBIX ITPAKTHYCCKHUX 3a7JaHuM K OK3aMCHY



HE BBICTABJISIETCS B DJIEKTPOHHYIO HH(POpManmoHHo-o0pazoBaTenbHyto cpeny 3a0KT Upl'VIIC, a
XpaHuTcs Ha Kadenpe-pazpadorunke B coctae @OC 1Mo TUCIUILTHHE.
Huxe npuBenen oO6pasel TUIIOBBIX MPAKTUYECKUX 3a/1aHU K SK3aMEHY .

OO6pa3zer; TUTTOBBIX MPAKTUYECKUX 3aJIaHUN K DK3aMEHY

1. 3amaua. DIEKTPOH ABMXKETCS MO OKPYKHOCTH B OAHOPOJAHOM MAarHUTHOM II0JIE
HaNpsKEHHOCTHIO 2,5-10%* A/M. OnpenenuTs nepuo | 00panieHus MeKTPOHa.

2. Haiitu cymmy nByX KoseOaHUIM OJJHOTO U TOTO YK€ HalpaBICHHs U paBHBIX 4acToOT X1= 3 cos 5t,
x2= 3 cos(5t-n/2), CocTaBUTh ypaBHCHHUE PE3yJIbTUPYIOIIETO KOJICOAHMS.

3. 3agansl AnuHa L MaTeMaTH4eCcKOro MasiTHUKA U KOOQGUIMEHT 3 3aTyxaHus KoieOanuii. Haiitu
Nepuo/ KojebaHui 3TOro MaTeMaTHUYeCKOro MasiTHUKA.



4 MeTroauyeckue MaTepUuaJibl, ONpeaeJaonue NPoueaypy OlleHUBAHUSA
3HAHMI, yMeHN, HABBIKOB M (WJIM) ONBITA 1eAITeJIbHOCTH, XaPAKTEPU3YIOIIUX

B Ttabmuie

Tanbl (OPMHUPOBAHUA KOMIIETEHIIMA

IIPUBEJEHBl OMUCAHUs NPOLELYyp IPOBENECHUS KOHTPOJIBHO-OLEHOYHBIX

MEpONPHUATHIA U NMPOLEAYP OLICHUBAHUS PE3YIbTaTOB O0YUYEHHUS C TOMOIIBIO OLEHOYHBIX CPEJCTB B
COOTBETCTBUU C paboyeil mporpaMMoi AUCIUITINHBI.

HanmenoBanue
OLEHOHOTO OmnwcaHus MPOLEAYPHI MPOBEACHUS KOHTPOIEHO-OIIEHOYHOTO MEPOTIPUSATHS U MIPOIETYPBI
OIICHUBAHHS PE3yIbTATOB O0yUECHHS
cpeJlcTBa

KonTtponsnas pabora

ITpenoxaBatenp Ha YCTAaHOBOYHOM 3aHATHH JOBOJHT A0 OOYYAIOMINXCS: TEMBI, KOTHIECTBO
3aaHuil B KOHTPOJbHON pabote. KoHTposnbHas pabora J0KHA OBITh BBIIOJHCHA B
YCTaHOBJICHHBIH CPOK W B COOTBETCTBHM C IPaBWIaMH K O(GOPMIICHHIO (TEKCTOBOW W
rpaduyeckoii yacteit), chopmynupoaHHbiMu B [Tonoxennn «TpeboBaHus kK ohopMIIeHHIO
TEKCTOBOM M rpaduyeckoil JOKyMeHTauu. HOpMOKOHTPOJIB» B TOCIEIHEH peIaKIuH.
BrimonHeHHast KOHTpoJibHas paboTa mepegaeTcs [Uis IPOBEPKH MPENojaBaTeNllo B
yCTaHOBJIEHHbIE CPOKH. ECiM KOHTpOJbHas paboTa BBHINOJHEHA HE B COOTBETCTBHU C
YKa3aHUSIMH WM HE B TIOJTHOM 00beMe, OHa BO3BPAIAETCs HA JOPAOOTKY

Koncmekt

3ammTa KOHCIIEKTOB, NMPEIYCMOTPEHHBIX pabouel mporpaMMoi JUCIMIUINHBI, TPOBOIUTCS
BO BpeMs IIPaKTUYECKHX 3aHATHH. [IpermongaBarens Ha NPAKTUYECKOM 3aHATHH,
MIPEALIECTBYIOMEM 3aHATHIO IPOBEACHUS KOHTPOJSA, AOBOIWUT 10 OOyYarOUIMXCS: TeMY
KOHCHEKTOB U TPeOOBaHMS, IPEIBSBISIEMbIE K MX BHIIIOJIHCHUIO H 3aIIUTE

PaSHOYpOBHeBBIe 3aJa4n

BemmonHeHne  pa3sHOYpPOBHEBBIX — 33/1a4, MPEAyCMOTPEHHBIX pabodeil mporpamMmoin
JUCLUITIIMHBI, TPOBOMATCS BO BpeMsl INMPAKTHYECKUX 3aHATHH. Bo Bpems BBINONHEHMS
3aJaHui pa3pelraeTcs Moib30BaThCsl YIeOHHUKaMHU, CIPAaBOUHHUKAMHU, KOHCTIEKTaMU JIEKIIHH,
TETPAISIMU AJIS IPAKTHYECKUX 3aHSITHH

Jukrant no popmynam

Jukrtantr no QopmyiaM INPOBOJMTCS BO BpeMsl MPAKTUYECKHX 3aHsATHH. Bo Bpews
IIPOBEICHUS IUKTAHTA MOJIb30BaThCs yUeOHUKAMU, CIIPABOYHUKAMHU, KOHCTIEKTaMU JIEKIUH,
TETpaAIMHU JUId IPAKTUUECKUX 3aHATUN HE pa3pelIeHO.

IIpenogaBaTess Ha NPAKTUYECKOM 3aHATUH, IPEILICCTBYIOLUIEM 3aHATUIO I[POBEACHUS
JUKTaHTa, JOBOAMUT 10 OOydalOMMXCs: TeMy, KOJIMYECTBO 3aJaHUi B JUKTaHTE, BpEMs
BBITOJIHEHUSI

3amuTa 1abopaTopHOU
paboThI

3amura 1a00paTOPHBIX PAabOT MPOBOAWTCS BO BpeMsl JabOpaTOpHBIX 3aHsATHIL. Bo Bpems
HPOBEACHNUSI 3aLIUTHI JTaOOPaTOPHOU pabOThI MOJIB30BAThCS yICOHHKAMHU, CIIPaBOYHHKAMH,
KOHCIEKTaMH JICKIHH, TeTPaIsIMH HE Pa3peLIeHO.

IpenomaBarens Ha J1abopaTopHOM paboTe, MPEAIICCTBYIOMECH 3aHATHIO IPOBEICHUS
3amMThl  J1abopaTopHOll pabOoTHL, MOBOOUT A0 OOYYArOIIMXCSA: HOMEp 3alIUI[aeMOi
71a00paTOpHOI paboThI, BpeMsl Ha 3aIlIUTy J1abopaTopHOM paboTHI.

[MpenopaBarensy uHpOpMUpyeT oOy4aloLMXCs O pe3yJibTaTax 3alluThl J1abopaTOpHOU
paboThI cpa3y Hocje ee KOHTPOILHO-0LEHOYHOT0 MEPOIIPHSITHSI

TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

TectupoBaHue NPOBOJUTCS MO Pe3yIbTaTaM OCBOSHHS TEM WM Pa3/eJIOB JUCIUITIMHBI WIH
[0 OKOHUYAHHUIO €€ M3Y4YeHMs BO BpeMs MpaKTHUECKUX 3aHATHIl. Bo Bpems mpoBeneHus
TECTUPOBAHUS I0JIb30BAThCS YYEOHWKAMM, CIIPABOYHMKAMH, KOHCIEKTaMH JIEKLHUH,
TeTpaasIMU JJIs IPAaKTHUECKUX 3aHATHH He paspeuieHo. [IpenonaBaTens Ha MpakTHYECKOM
3aHSTHH, TPEIICCTBYIOMIEM 3aHATUIO MPOBEICHUS TECTa, JOBOAWT IO OOYyJarolmMXcs:
TE€MBI, KOJIMYECTBO 3aJaHUA B TECTE, BPEMs BBIIOIHEHUSA. Pe3yibTaTbl TECTHPOBaHUS
BUJIHBI 00y4aIOIEMyCsi HA KOMIIBIOTEpE Cpa3y MOcCIIe MPOXOKACHHUS TECTa

Jlnst opraHu3alMd W TPOBEAEHUS IPOMEKYTOUHOM aTTECTallUd COCTABIISIIOTCS THUIIOBBIE
KOHTPOJIbHBIC 33/IaHHsl WM WHBIE MaTepHalibl, HEOOXOAMMBIC /Jis OIECHKH 3HAaHWH, yYMEHUH,
HABBIKOB U (WJIM) OMBITA JIEATEIBHOCTH, XapaKTePU3YIOIIUX dTarnbl POPMUPOBAHUS KOMIIETEHIIHI B
IpOLIECCe OCBOCHUS 00pa30BaTEIbHON MPOrPaMMBI.

[lepedyeHb TeOpeTHUYECKUX BOIMPOCOB M THUIOBBIE MPAKTHUYECKUE 3aJlaHUsI PAa3HOTO YPOBHS
CIIOKHOCTH JUTsl TIPOBEJICHUS] TPOMEXKYTOUHON aTTeCTalliy OO0ydYaromuecs MOJIy4daloT B Havaye
ceMecTpa dYepe3 JJICKTPOHHYH HH(OpMannoHHO-00pa3oBaTenbHyo cpeay 3aolKT HpIl'VIIC
(mMuHBI KaOWHET 00yYaromEerocs).




Onucanue npoueayp NpoBeaeHusi IPOMeKYTOYHOM aTTecTanuu B popMe s3K3aMeHa
U OLleHMBAHUSI Pe3yJIbTATOB 00y4YeHHUs

ITpomesxyTouHas aTTectaius B opMe sK3amMeHa MPOBOJUTCS MyTEM YCTHOTO cobeceoBaHMs
no OmieraM WM B popMe KOMIIbIOTEPHOTO TECTUPOBAHUS.

IIpu mpoBeAeHHWH NPOMEXKYTOUHOW arTectauu B ¢GopMme cobeceoBaHUS OUIIETHI
COCTaBJISIOTCS TAaKUM 00pa30M, YTOOBI KaXkJIbli U3 HUX BKJIIOYal B ce0sl TEOPETUUECKHE BONIPOCH! U
NPaKTUYECKHE 3aJJaHHUs.

bunet cogepxuT: 1Ba TEOPETUUYECKUX BOIpOCca AJis OLIEHKU 3HaHUH. TeopeTnueckue BOMpOCH!
BBIOMPAIOTCS M3 NEPEeYHs BOIPOCOB K HK3aMEHY; JBa MPAKTUYECKHX 3aJaHUS: OJHO M3 HUX JUIs
OLICHKH YMEHMH (BBIOMpAETCS U3 MEePEUHs TUMOBBIX MPOCTHIX MPAKTHUECKUX 33aJJaHUI K dK3aMEHY);
Jpyroe MpakTUYecKoe 3aJjaHue JAJIs OLEHKU HAaBBIKOB M (MJIM) OMBITA JIEATENBbHOCTH (BbIOMparOTCS
U3 MEpPEeUHs THUIOBBIX MPAKTUUYECKUX 33aJaHUI K 9K3aMEHY).

PacnpezneneHue TeOpeTHUECKUX BONPOCOB M MPAKTHUECKUX 3aJaHUH MO 3K3aMEHAllMOHHBIM
OusieTaM HaxOJUTCS B 3aKPbITOM JJIsl oOyyaromuxcs foctymne. Pa3paboTaHHbIl KOMIUIEKT OUIIETOB
(25-30 OuyeToB) HE BBICTABISETCS B 3JEKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTEIbHYIO CpPEdy
3a0MKT UpI'VIIC, a xpanutcs Ha kadenpe-pazpadorunke ®OC Ha OyMaKHOM HOCUTENE B
coctaBe ®OC o AUCLUIIIIMHE.

Ha sx3amene oOywaromuiics Oeper OumeT, /Uisi MOATOTOBKM OTBETa HA JK3aMEHAIIMOHHBIN
6usnet oOyuaromnieMycst OTBOAUTCS BpeMs B mpeaenax 45 MunyT. B npouecce oTBeta o0yuaromerocs
Ha BOIIPOCHI U 3a/1aHus OMIIeTa, Mperno/iaBaTelb MOXKET 3a/1aBaTh JOMOJIHUTEIbHbBIE BOTIPOCHI.

Kaxnplii Bompoc/3ajaHue Ouiera OLEHHBAETCs IO 4eThblpexOanabHON cucteme, a jajee
BBIUNCIISIETCSL CcpefHee apu(METHUYECKOe OIICHOK, IOIYYEHHBIX 3a KaxAbld BOMNpOC/3ajaHUe.
Cpennee apudmeTHiecKkoe OLEHOK OKPYTJISIETCs 10 LIEI0ro 10 MPaBUiIaM OKPYTJIEHUS.

IIpu mpoBeneHUM MPOMEXKYTOUHOM aTTecTauuud B (OpME KOMIBIOTEPHOIO TECTHUPOBAHUS
BapHUaHT TeCTOBOro 3ajgaHus (opmupyercs nz OT3 mo nucuuminHe ciydaifHbIM 00pa3oM, HO C
ycnoBueM: 50 % 3amaHuil JOJKHBI ObITh 331aHUSIMU OTKpBITOro TUMna u 50 % 3amaHuil — 3aKpbITOrO
THUIIA.

Oo0pa3zen 3k3aMeHAMOHHOI0 OnJIeTa

YTBEPXIAIO
@Eﬂ JKk3aMeHalMOHHBII Onitet Ne 1 3aB. kadenpoi
3a6KT UpI' VIIC no aucuuinHe «Pusnka» «TexHocdepnas
20 /20 1 cemecTp 6e3omacHoCcTh» 3a0MKT
Y4eOHBII o]
JI.B.Bunorpanosa

1. Buapl MexaHHMYECKUX CHIL

3anaya. OnpenenuTb UMILYJIbC P, IOJyYEHHBIM CTEHKOM IpU yJape o Hee mapuka maccod m=300 r, eciu Mapuk
JIBUTAJICS CO CKOPOCTBIO V=8 M/c 1oz yrioM a=60° K IJIOCKOCTH CTEHKH. Y Iap O CTEHKY CUHTaTh YIPYTHM.

3. 3amaya. OmpenenuTbs MOJSPHBIE TEIUIOEMKOCTH Ta3a, eciuu ero yaemsHble ¢,=10,4 x/Dx/(xr'K) m cy,=14,6
kJx/(kr-K).

4.  DnexkTpuyYecKHi 3apsi M ero CBOMCTBA.

5. 3apmaya. Tpu oIMHAKOBBIX KaIIM PTYTH, 3apsDKEHHBIX 10 noTeHuuana 20 B kaxnas, cinuBatoTcs B oaHy. KakoB
MOTEHIIMA 00pa30BaBIIEHCS KAIlIH?

6. Ha CKOJIBKO TIPOIICHTOB YBEIWIHUTCS SHEPTETHIECKast CBETHMOCTD a0COIIIOTHO YePHOTO Teja, €CIIH €ro
Temneparypa yBeauaurcs Ha 1 % ?
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