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1. IMACHOPT
KOC o Y COO.01.08 ®usuka

(K00 u HazgaHue OUCYUNIUHDBL)

1.1. OO0mmue MoJI0O:KeHUA
KontponbsHo-onenounsie cpeactsa (KOC) npennasHadeHsl st KOHTPOJIS U
OIICHKH 00pa30BaTEIbHBIX JOCTHXKEHHM OO0yYaronuxcsi, OCBOMBIIMX MPOTPAMMY
yueoHou nuctuminabl COO.01.08 dusuka

KOC BkiI0YalOT KOHTPOJBHBIE MaTepuaibl Jisi MPOBEICHUS TEKYIIETO
KOHTPOJISL ¥ MPOMEXKYTOUHOU aTTecTaluu B (opmMe KOHTpoiIbHOU paboTsl (1 ce-
MmecTp), nud.3auera (2 cemecTp).

KOC pa3zpabotanbl B COOTBETCTBHUU C:

obpazoBarensHoil mporpammoiri CIIO mo cmenmansHocTr 38.02.03 Omepa-

OUOHHAaA ACATCIIBbHOCTD B JTOT'UCTUKCEC,

nporpammbl yueoHoi aucturauabl COO.01.08 duzuka

1.2.

Pe3y.m>TaT1>1 O0CBOCHMSA JTUCHHUIIVINHBI, MNOIJICKAIIHNEC NTPOBEPKE

PeSy.]'leaTl:l HaumMmeHoBaHue 3JieMeHTa YMeHl/lﬁ/SHa- OCHOBHBIE MTOKA3aTeJIH OLICHKHN
00y4eHus (ocBo- HUH pe3yJbTAaTOB
C€HHbIC YMCHUA,
YCBOCHHBIC 3HA-
HUSA, IPAKTHYC-
CKHIii OIIBIT (TIpH
HAJIMYHH)
Vi NPOBOAUTL  HalJI0e- Ananus HaONIOACHUH,
HUA TUIAHUPOBATH M BbINOJI- BBISBIICHHE  3aKOHO-
HATb IKCIIEPUMEHTbI MEPHOCTH, TIOUCK all-
TOPUTMOB  PACUETOB,
BBIIIOJJHEHUE PACUE€TOB
y2 pacno3HaBatb ¢usnye- [Touck u BBIOOp KpH-
CKHMe SIBJIEHHSI M OOBSICHATH TEpUEB CHUCTEMAaTHU3a-
UX HA OCHOBE M3Y4YEeHHBIX 3a- uuu  (U3NYECKUX SB-
KOHOB JICHUH ¥ 3aKOHOB
v3 PacKpbIBATH COJepkKa- [Touck u BbIOOp BUIA
HHE OCHOBOMoJIarawmux ¢u- 3aKOHOMEPHOCTEM,
3MYe€CKHX 3aKOHOB CBSI3bIBAIOIIUX  (HU3H-
YeCKHe BEJIMYMHBI,
nepeaada (puU3NIECKO-
r0 CMBbIC]Ia 3aKOHO-
MEPHOCTH
V4 YYHMTBIBATH  T'PAHULBI Breibop  gusuueckoro
NPUMEHEHUs] U3YYEeHHBbIX (pu- 3aKOHA I ONHCaHMS
3MYECKHX 3aKOHOB KOHKPETHOTO SIBJICHUSA
B KOHKPETHBIX YCIIO-
BUSIX
Y5 HCIO0JIb30BaTh  Ta0JIM- Ilonck u BBIOOp KOH-
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bl QyHAAMEHTAJIbHBIX (PU3H-
YECKHUX KOHCTAHT

KpPETHBIX (PU3NYECKHUX
KOHCTaHT ISl JJAHHBIX
YCIIOBUM M 3aKOHO-
MEPHOCTEM

Y6

HCMOJIb30BATh  MEXKIY-
HAPOJAHYI0 CHCTEMY eIMHMUII
NpHU pelieHUuN MPAKTHYECKHX
3agay4

ITepeBon 3HAUEHUU
(UBUYECKUX BEJIMYUH
B MEXKIYHApOIHYIO
CHUCTEMY U BBINOJIHE-
HHME PAcyETOB

v

AeJaTbh  BBIBOAbI M3
OCHOBHBIX (PM3MYECKHUX 3aKO-
HOMeEpHOCTeH

Pemenue 3amau B 00-
IeM BHUJE, A0 MOJCTa-
HOBKHM 3HayeHU (u-
3UYECKUX BEIIMINH

v8

BbIpaxKaTh U3 (usnue-
CKHX 3aKOHOB HCKOMBIe (pu-
3UYeCKHE BEJUYHHBI

KauecTBenHoe, 0e3
BBIYUCJICHUN pEIICHUE
3aJ]a4H

Y9

yMeThb J1eJiaTh npeodpaso-
BaHHUs C eIUHMLIIAMHM HM3Mepe-
HUl pU3NYeCKUX BeJTMYUH

[lonyyeHne wucKOMOU
€AUHULIBI HU3MEPEHUS
bU3UYEeCKON BETHYU-
HBl U3 QopMyn perie-
HUSA B OOIEM BHJE,
METOJIOM PA3JI0KEHUS
MPOU3BOJIHBIX €IMHUI]
U3MEpPEHUsS Ha OCHOB-
HbIE

31

0 MecTe U pouu (pU3UKH B
CUCTeMe HAYYHBIX 3HAHUIM,
0 cucreMooOpasymwouiei po-
Ju (PU3MKHM B Pa3BUTHH
€CTECTBEHHO-HAYYHBIX
HAYK, (YHKIUOHAIbHOMN
rPaAaMOTHOCTH Yyesl0BeKa
JJIs1 pelleHUs KU3HEHHbIX
npooJjemM

JuddepenunpoBanue
U pacro3HaHue (Qpusu-
YECKUX SIBJICHUM U 3a-
KOHOB B €CT€CTBEHHO-
HAay4YHOU CHCTEME

32

(opmyiibl 0CHOBOMOIAraK0-
HUX (PU3HMIECKUX 32AKOHOB

Nznoxenue Gopmyu-
POBOK (U3UYECKUX 3a-
KOHOB, C YKa3aHHEM
BUJIOB 3aBHCHUMOCTCH
Mexay (HU3UIECKUMU
BEJTUYMHAMU

33

onpeacjacHus OCHOBHBIX
(1)H3I/I‘leCKI/IX BCJIMYNH

OObsicHeHue ¢usnde-
CKOTO  CMBICIAa  Be-
JMYUH

34

e¢IMHHUIIbI HM3MepeHusi (Pu-

YcTaHOBJIEHHE CBS3EU




3UYECCKHUX BCJIMYHUH U B3au-
MOCBA3b MECKY HUMH

MEXKIY

CAMHUIIaMH

u3MepeHu  ¢pusnue-
CKUX BEJIMYMH

35

ocHoBoOmoJiarawmue ¢u-
3uYecKHe MOHATHSA

OO0bsicuenue U 0000-

HICHUE
HOHATUA

(hU3nIECKUX
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1.3. Pacnpenesienne oueHUBaHUA Pe3yabTAaTOB 00y4eHH 110 BHAAM KOHTPOJIA

KOII M HAUMCHOBAHHE IJICMCHTA yMeHI/Iﬁ NJIM 3HA-

Buanl atTecranun

HUM Texywuti Ilpomesxcymounas

KOHmMpO.Jib ammecmayus

V 1 nposodums Haba00eHus nianuposams u | Jlao pab

6bINOJIHAMb IKCREPUMEHNLbL

V 2 pacno3nagamv ¢pusuueckue A61eHUA U mecm auc.3auer

00DACHAMb UX HA OCHOBE U3YYCHHBIX 3AKOHO8

V3 packpwvieams cooepiricanue ocnosononaza- | IIpaxm pab au¢.3auer

ouwux huzuyeckux 3aKoHo08

V4 yuumoleamsv zpanuyvl npumenenus usy-| Hoxiao Kontp pab

YEHHBIX (Pu3UUEeCKUX 3A4KOHO8 npakm pab

V5 ucnonvzoeams maodauuvl Qynoamenmans- | lIpaxm pab Kontp pab

HbIX (pu3uYecKUX KOHCMAaHm pasnoyp 3a0

V6 ucnonvzoeamov mexcoynapoonyro cucmemy | Jlao pao Kontp pab

eOUHUY NPpU PeuleHUuU NPAKMUYEeCKUX 3a0au npaxm pab

Y7 melaTh BBIBOABLI M3 OCHOBHBIX u3uue- | Pegepam nu.3ayer

CKHX 3AKOHOMEPHOCTEM mecm

V8 BbIpPaKaTh U3 (PU3HUYECKHX 3aKOHOB HCKO- | [Ipakm pad Konrp pab

Mble (pr3nvecKre BeJTHIHHbI

Y9 yMeTh JeJaTh nMpeodpa3oBaHus ¢ equHu- | J1ad pab Kontp padora

HaMHU M3MepeHuil PU3nYeCKUX BeJUIUH npaxm pad Aaug.3auer
PA3HOYP 340

31 0 MecTe H PoJH (PU3MKH B cHCTeMe Hay4- | Pepepam au¢.3auer

HbIX 3HAHMIii, 0 cHcTeMooOpa3sylomeii poam | 00k1a0

(pu3uKku B pa3BUTHU €CTECTBEHHO-HAYYHBIX

HAYK, (YHKIIHOHAJIbHOI I'PAMOTHOCTHU 4Y€JI10-

BeKa JIJIfl PelleHNsl JKU3HEHHBIX MPodJeM

32 (opmyJibl OCHOBONMOJIATAIUX (PuUnUe- Tecm auc.3auer

CKHUX 3aKOHOB pastioyp 3a0

33 ompeaeJieHUs] OCHOBHBIX (PU3MYECKHX Be- Tecm auc.3auer

JIHIHH pasHoyp 3a0

34 eaMHUUbI H3MepeHUsi (PU3MYECKHX Be- IIpaxm pa6

JINYUH U B3aHUMOCBSI3b MEXKI1Y HUMHU

35 ocHOBoOMOJIarawmue GuindecKne MOHITHS Paeqbepaam auc.3ager

OKJlA

YMEHHMH TEKYLIero KOHTPOJIs

1.4. Pacnipeaesienre THIIOB OLEHOYHBIX CPEICTB 10 3JIEMEHTAM 3HAHUN U




COAEP)KHH“E quGHOFO Ma- Tun KOHTPOJ/IBHOI'O 3d4/1dHUA
TepuaJsia mo nporpamme Y1 |y |v2|y |V |V5|Y |V |Y8|Y |31(32(33(34 (35
1 3 |4 6 |7 9
Paspgen 1. Mexanuka
Tema 1.1 OCHOBBI KHUHEMAaTUKU 15|17 |17 |17 |17 |15 |17 |17 15|15 |17
Tema 1.2 OCHOBBI JUHAMUKU 12 9 |9 12
Tema 1.3 3aKOHbI COXpaHEHHUS [IBU- 9 9 |11]9 |9 11
JKEHUST 12 12

Paspen 2. MonekynsipHas pusmuka
U TepMOAMHAMHUKA

Tema 2.1 OCHOBBI MOJIEKY/ISIDHOM 18 |15 |17 |17 |17 |17 {15 |17 |17 |11 |15 |15 |17 |11

(1) 2€3719% 18 |11 18 |12 12
Tema 2.2 OcHoBbI TepMoaAuHaMuKu |18 |15 129 |18 |15 18 |11 |15 |15 11
9 |12 9 12

Paszpgen 3. DekTpogMHaMHUKa
Tema 3.1 DnekTpuueckoe 1oJje 1219 11 1119 |9 11
12 12
Tema 3.2 3aKOHBI ITOCTOSIHHOI'O TOKa 17 117 |17 |17 17 |17 |11 17 (11
12 12
Tema 3.3 DyieKTpUUeCKUM TOK B pas- 12 |17 |17 17 |17 |11 17 |11
JIMYHBIX Cpefax 17 12 12

Pa3pen 4. Kosied0aHusa ¥ BOJTHBI

Tema 4.1 MexaHuueckue KoJjiebaHus 12 19 11 9 |9 11
U BOJIHBI 12
Tema 4.2 DyieKTpOMarHuTHbIE KOJie- 17 117 |17 |17 (11 {17 |17 9 (17

0aHus U BOJIHBI

Pa3zgen 5. OnTHKa

Tema 5.1 IIpupopa cBeta 18 1219 |18 |11 18 9 |9

Pa3pen 6. KBantoBas ¢usuka

Tema 6.1 KBaHTOBast onrTuka 1219 11 9 (119 |9 12
12 11

1.5. PacnipenesieHre TUIIOB OLEHOYHBIX CPEACTB IO 3JIEMEHTAM 3HAHUN M yMme-
HUM, KOHTPOJHMPYEMbIX HA MPOMEKYTOYHOUN aTTECTAUU



Copep:xaHue yueOHOro Ma-

Tun KOHTPOJ/IBHOI'O 3da/1aHUA

TepuaJia mo nporpamme YJI |y |v2|v3|y |¥5|Y |V |Y8|Y |31(32(33(34 (35
1 4 6 |7 9
Paspgen 1. Mexanuka
Tema 1.1 OCHOBBI KUHEMaTHUKH 4 |4 4
Tema 1.2 OCHOBBI JUHAMUKU 4
Tema 1.3 3aKOHBI COXpaHeHUs [IBU- 4 |4 4
JKEeHUs
Paspen 2. MonekynsipHas pusmuka
U TepMOJMHaMHUKa
Tema 2.1 OCHOBBI MOJIEKY/IIPHOM 4 14 |4 4 |4
(1) 2€3719%
Tema 2.2 OCHOBBI TEDMOJAUHAMUKHU 15|15 15 15 (15|15 (15 15
Pazpgen 3. JieKTpojuHaMuKa
Tema 3.1 DniekTprueckoe moJie 15 15 15|15 15 15
Tema 3.2 3aKOHBI IIOCTOSIHHOI'O TOKa 15 15 15 15
Tema 3.3 DyieKTpUUeCKUM TOK B pas- 15 15 15|15 15
JIMYHBIX Cpefiax
Pasjen 4. Kose0anus ¥ BOJIHbI
Tema 4.1 Mexannueckue KoyiebaHust 15|15 15 15|15 15 15
Y BOJTHBI
Tema 4.2 DneKTpoMarHuTHbIE KOJie- 15 |15 15 1515 |15 |15 15
OaHMsI 1 BOJIHBI
Pa3pgen 5. OnTHka
Tema 5.1 [1pupopa cBeta 15|15 15 15 (15|15 |15
Pa3gen 6. KBanToBas pusuka
Tema 6.1 KBaHTOBas onrtrka 15 |15 15 15 (15|15 (15 15

2.

2.1. HazHauenue

CHHELIIMPUKALUA OHEHOYHbBIX CPEACTB

Crenudukanmeil ycraHaBIMBalOTCS TpeOOBaHUS K COAEpKaHUI0 U odopmiie-

HHIO BAPHUAHTOB ONCHOYHOT'O CPCACTBA

npakmuyeckas paboma, nabopamopuas paboma, pegepamusHoe 3aoarue,
mecm, KOHmpOabHAs paboma
[Ipakmuueckas paboma, nabopamophnas paboma, peepamushoe 3adarnue,

mecm TNPCAHA3HAYCH I meKyuieco KOHmpoJid U1 OLCHKN 3HAaHUU U YMCHI/Iﬁ

CTYJEHTOB 1o nporpamme yueoHoi aucrurminael COO.01.08

u3uKa OCHOB-

HOM TMpOQeCcCHOHAIbHON 00pa30BaTEIbHOM MPOTPaAMMBI KO CHEUUdIbHOCHU
38.02.03 Onepauuonuas 0esamenbHOCHb 8 IO2UCHIUKE




2.2.
o011iero oOpazoBaHus

KoHTHHIeHT aTTecTyeMbIX: CTyJIeHTHl | Kypca Ha 6a3e OCHOBHOTO

2.3 ®opma M ycJOBHS ATTECTALUM: TEKYIIUH KOHTPOJIb TPOXOIUT
1o TemMaM yuyeOHoM nucuuriuHel. [IpomexxyTodHnas arrectamus npo-
BOJUTCA B popMe KOHTPOJIbHOM paboThl (1 cemecTp) 1 3ayeTa B BU-
1e Tecta (2 ceMecTp) Mo 3aBepIIEHUI0 OCBOEHHUS y4eOHOIro MaTepua-
Ja y4eOHOW JUCUMILIMHBI, IPU MOJOKUTEIBHBIX PE3yJIbTaTaX TEKY-

IIETO KOHTPOJISI.
2.4 BpeMsi BLINIOJIHEHUS :

npakTuyeckas pabora — 45 — 80 muH
nabopatopHas pabora — 45 — 80 muH

TecT — 10 — 45 mun

pedepatr — 10 yacoB (moarotoska), 10 muH (yCTHBII)
npoBepoyHas padbora — 45 — 60 muH

2.5 PexomMeHayemMasi JJUTEPATypa i pa3padoTKH OIeHOYHbIX CPeCTB
U MOATOTOBKH, 00Yy4aIOIUXCS K aTTeCTAllUuN

OcHoBHAasl/ 10110.JI-

KunroooecneyeHHocTh

KuoPyc, 2020. — 577 c.

bubauorpaguyeckoe onucaHue u3IaHus HYTeTbHAS i~ KoJ-Bo. DJIeKTPOH-

(aBTOp, 3ar;1aBue, BU/, MECTO M IO M31aHUA, KOJI. CTP.) TepaTVDa IK3. B 0M0.J1.| HbIE pecyp-
patyP CII6IIY chl

Msxumes, F.UH. . . . https://znaniu
@Dusnka : 10-# kaacc : 6a30BbIi M yrIIyONEHHBIH m.ru/catalog/
ypoBHH : yueOHuk / I'. 5. Mskumes, b. b. Byxos- - product/2157
ues, H. H. Corckuii ; mog pen. H. A. Ilapgdentse- 221
Boi. — 10-e u3n., crep. — Mockaa : [Ipocsene-
Hue, 2024. — 432 c.
dusmka. 11 knacc. ba3oBblil ypoBeHb : yueOHHK / https://znaniu
I". d. Msaxumes, M. A. Ilerposa, B. B. Kynpss- m.ru/catalog/
1eB, O. C. YroJlbHUKOB. - 4-€ U3]1.,CTEPEOTUITHOE product/2157
- Mockga : U3narensctBo "[IpocBemenue", 2024.°°H 215
- 480 c.
Jlorsunenko, O. B., https://book.r
®uzuka + ellpunoxenue : yueonuk / O. B. Jlo- |ocH u/book/95060
reuHeHKO. — Mocksa : KnoPyc, 2024. — 437 c. 2
IMuHCcKHiL, A. A. o https://znaniu
Dusnka : yaeOnuk / [unckuiit A. A. — 4-¢ usn., m.ru/catalog/
ucrp. — Mocksa : ®OPYM : THO®PA-M, 2023. product/1968
— 560 c. 777
Tpodumosna, T. U.
Kypc ¢usuku ¢ npuMepaMu penieHus 3agad B 2-X|1o1 ObC
romax. Tom 1 / Tpopumosa T. 1. — Mockaa : BOOK.ru



https://znanium.ru/catalog/product/2157221
https://znanium.ru/catalog/product/2157221
https://znanium.ru/catalog/product/2157221
https://znanium.ru/catalog/product/2157221
https://znanium.ru/catalog/product/2157215
https://znanium.ru/catalog/product/2157215
https://znanium.ru/catalog/product/2157215
https://znanium.ru/catalog/product/2157215
https://book.ru/book/950602
https://book.ru/book/950602
https://book.ru/book/950602
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=1068&TERM=Пинский,%20Аркадий%20Аронович%5B1,1004,4,101%5D&LANG=rus
https://znanium.ru/catalog/product/1968777
https://znanium.ru/catalog/product/1968777
https://znanium.ru/catalog/product/1968777
https://znanium.ru/catalog/product/1968777
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3460&TERM=Трофимова%20Т.И.,%20Фирсов%20А.В.%5B1,1004,4,101%5D&LANG=rus
http://www.book.ru/book/932796
http://www.book.ru/book/932796
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Tpodumosna, T. U. o1
Kypc ¢usuku ¢ npuMepaMu peteHus 3aiay B 2-X
romax. Tom 2 / Tpopumona T. 1. — Mockaa :
KnoPyc, 2022 — 379 c.

https://book.r
u/book/94309

6

Afizennon, A. E. mon
duszuka : yueOHUK 1 npaktukym ans CI1O /

AiizeHiioH A. E. — Mockasa : Opaiit, 2025 —
380 ¢c. — (IlpodeccronanpaOE 0Opa3oBaHue).

https://urait.ru
/bcode/56190
5

IPonuonos, B. H. imon
dusnka A7 KoJUIepKe | yaeOHoe mocooune 1is
CIIO / Poquonos B. H. - Mocksa : FOpaiir, 2025
- 202 c. - (IlpodeccronanpHOE 00pa3oBaHUE).

https://urait.ru

bcode/56552
2

2.6 Ilepeyenb MaTepuasIoB, 000pyA0BaHUA U HH(POPMALIMOHHBIX HC-

TOYHUKOB.

MapuipyTHbI€ KapThl Il TPAKTHYECKUX PadboT

MHCTpYKITMOHHBIE KapThI JIIA J1JA00PATOPHBIX paboT

ITmakatel. TaOaumpl GU3HISCKUX KOHCTAHT

Mopenbs KpUCTAIIINYECKONW PEIIETKH
Mojiesnb THAYKIIMOHHOTO Te€HEpaTopa
OnTtuyeckue npuoOpsI

[laii6a ["apTns

OO0opyaoBaHue 115 TaOOPATOPHEIX PadOT

JleMoHcTpalMoHHbIE TPHUOOPHI

BapuaHTbl KOHTPOJBHOU PabOThI

Kommbrotep mpenonaBarens Lenovo Intel Core 13-2100 CPU 3.1GHz ¢ mo-
autopom Acer V193; Ilpoektop SANYO ¢ npoekiimoHHbIM 3kpanoM Media;


http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3460&TERM=Трофимова%20Т.И.,%20Фирсов%20А.В.%5B1,1004,4,101%5D&LANG=rus
https://book.ru/book/943096
https://book.ru/book/943096
https://book.ru/book/943096
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=1820&TERM=Айзенцон,%20Александр%20Ефимович%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/561905
https://urait.ru/bcode/561905
https://urait.ru/bcode/561905
https://urait.ru/bcode/565522
https://urait.ru/bcode/565522
https://urait.ru/bcode/565522
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3. BAPUAHTHI OHEHOYHBIX CPEJACTB

IIpunoxenue

Koauduxarop (mpuMepHbIii NepedeHb) OLEHOYHBIX CPEACTB ISl OLEHKH
3HAHUI, YMEHUH U YPOBHA CHOPMHUPOBAHHOCTH KOMIIETECHIUM

Ne n/n Tun oyenounozo Kpamxkas xapaxmepucmuxa oyenounozo Ilpeocmasnenue oye-
Koo oye- cpedcmea cpedcmea HOUHO20 Cpedcmea 6
HOYHO20 gonoe
cpedcmea
L. Henoas /v | CoBMecTHas [esATENbHOCTh Tpynmbl o0yda- | Tema (mpoGiema), KOH-

posieBast urpa IOMUXCS ¥ MPENoAaBaTelsl MOJ YIPABICHHEM | LETIHUsI, PO U OXKH-
MPETNOAABaTEN C LENbI0 PEICHUs YIEOHBIX U | JaeMblIil pe3ysIbTar
IpodecCHOHANBbHO-OPUEHTUPOBAHHBIX  3a7a4
MyTEM WIPOBOTO MOJICIIUPOBAHMS PEaNbHOMN
npoGiemMHol cutyanuu. Ilo3BosseT oleHu-
BaTh yMEHHE aHaJIM3MPOBATh M pelarh TH-
HYHbBIe TpodeccHOoHaNBHbBIC 3aJa4H
2. Keiic-3amaua VYueOHBII MaTepHai IOJAeTCsl CTyIeHTaM B | 3aJaHus AJsl pelleHHs
Buzie mpobiem (KeicoB), B KOTOPHIX 00ydYa- | KeHc - 3aaunt
IOIINMCS TTPEJIaracTcsi OCMBICIUTh PEaIbHYIO
po(eCCHOHANBHYIO CUTYALUIO JUIS PEIICHUS
JTaHHOHU TIpoOJIeMbl. 3HaHUS TPHOOPETAIoTCs B
pe3ynbTaTe aKTUBHOW W TBOPYECKOH PadOTHI:
CaMOCTOSATENBHOTO OCYIIECTBICHHUS IIEJIEHOo-
naranus, cOopa HEoOXoauMoN WH(pOpMaIUH,
ee aHajM3a C Pa3HbIX TOYEK 3PEHUs], BBIIBHU-
KEHUsI THIIOTE3bl, BHIBOAOB, 3aKJIIOUCHUS,
CaMOKOHTPOJIS TpOIiecca TOJyYeHUs] 3HAHUH
W €r0 pe3yJIbTaToB.
3. KomnoxBuym CpencrBo KOHTPOJIsL yCBOEHHsI yueOHoro Ma- | Bompocsl mo Temam /
Tepuaja TEeMBl, pa3jena WM pPasZesioB JHC- | pa3jesaM JUCHHUIUIHHBI
IUIUIMHBI, OPraHW30BaHHOE KaK y4eOHOe 3a- | WM MpogecCHOHATb-
HATHE B BHJE coOECeOBaHUS INPENoaBaTessl | HOrO MOIYJIS
¢ 00yYarOIUMHUCS.
4. KontpomsHast pa- | CpeacTBo MpoBepKH yMEHHUI NMPUMEHSTH mMo- | KoMIIIeKT KOHTPOIb-
6oTa Jy4eHHbIC 3HAHUS JUIA PEUICHUs 3a/1ad Ompe- | HIX 3aJaHuil Mo Ba-
JICTICHHOTO TUIA IO TEME WU pa3/ielry pHaHTaMm
5. Kpyrasii cton, | OneHOYHBIE CpeACTBa, MO3BOJIOMIKE BKIIO- | IlepedeHs MuCKyccHOH-
JHCKYCCHUS, JUCIYT, | YNTh OOYYAIOIIMXCS B IIpOLECC OOCYXKIECHHUS | HBIX TeM I IpoBe-
nebatsl CIIOPHOTO BOIPOCA, MPOOJIEMbl U OLEHUTh MX | JCHUSI KPYIJIOro CToJja,
YMEHHE apryMEHTHPOBaTh COOCTBEHHYIO TOY- | TUCKYCCHUH, JIUCITyTa,
KY 3peHusi J1e0aToB
6. Ioprdonno LleneBast monOopka padot cTyzaeHTa, packpsl- | CTpykTypa noprdonno
BaloIlasi €ro MHMBUAYaJbHbIE 00pa3oBaTelb-
HBIE JOCTW)KEHHS B OJJHOM WJIM HECKOJBKHX
y4eOHBIX JWCHHIUIMH, B MPO(ECCHOHATHHOM
MOJIyJIE.
7. IIpoext Koneunsli mnponykr, mnonyyaembld B pe- | Tema rpynmnoBbIx

3yNbTaTe IUIAHHUPOBAHUS W  BBITOJTHCHUS
KOMIIIEKCa Y4YeOHBIX M HCCIEIOBATEIBCKIX
3amaHwid. [lo3BonseTr oOneHHTH yMeHus o00y-
YaIOIMUXCA CaMOCTOSTENIFHO KOHCTPYHPOBATh
CBOM 3HAHUSI B TPOIECCE PEIICHUS IPaKTH-
YECKMX 3aJa4 U Mpo0JIeM, OPUCHTHPOBATHCS B

/U WHAWBUAYAJb-
HBIX IIPOCKTOB
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MH(OPMALIMOHHOM MPOCTPAHCTBE U YPOBEHb
c(OPMHUPOBAHHOCTH AHAIUTHYECKUX, HCCIIe-
JIOBAaTENbCKUX HABBIKOB, HABBIKOB IpaKTHYe-
CKOTO M TBOPYECKOIO MBIIIIEHUA. Moxer
BBIMOJIHATECS. B HMHIUBHIYaJIbHOM IOpPSIKE
WJIN TPYNION 00yYaromuxcsl.

Pabouas Terpans

Junaktudeckuil KOMIUIEKC, IPeIHA3HAUEH-
HBIH JUISl CAMOCTOSITENBbHON paboTh! 00y4a-
IOIIErocs U ITO3BOJISIOMINI OLIEHUBATH ypPO-
BEHb YCBOCHHSI UM y4eOHOTO MaTepuaia

Oopaserr paboueii TeT-
pau

PasHoypoBHe-
BEIC YUCOHBIC 3a-
Ja4uy U 3aJJaHns

Paznmuyator 3amaun 1 3a1aHUS:

a) peNpPONYKTUBHOTO YPOBHS, TIO3BOJISIONITIE
OIIEHUBATh U INATHOCTHPOBATH 3HaHHUE (hak-
THYECKOTO MaTepuaia (0a30BbIe TIOHATHS,
ANTOPUTMBI, (PAKTBI) U YMEHHUE MTPABUIILHO
HCIOJIB30BaTh CIICIIUAJIbHBIC TEPMUHBI U 110~
HATHSA, Y3HaABAHUC O6T)CKTOB N3Yy4YCHU B paM-
Kax OMpPEIETEHHOrO pasaena JUCIUILTHHEL;
0) pEeKOHCTPYKTHBHOTO YPOBHS, IIO3BOJISIO-
IIMe OLIEHNBATh U INarHOCTUPOBATH YMEHHUS
CHHTE3MPOBaTh, aHAIN3UPOBATH, 0000IIATH
(haKTHIECKUH U TEOPETUICSCKUH MaTepUal C
(hopMyIHpOBaHNEM KOHKPETHBIX BHIBOJIOB,
YCTaHOBIICHHEM IPUIUHHO-CIICACTBEHHBIX
CBSI3CH;

B) TBOPYECKOT'O YPOBHSI, IIO3BOJISIOIINE Olie-
HUBATb U JTUArHOCTUPOBATH YMCHUA, NUHTCTPH-
pOBaTh 3HAHMA PA3TUYHBIX 00JacTel, apry-
MEHTHPOBaTh COOCTBEHHYIO TOUKY 3pSHHUS

Kommurext pazHoypoB-
HEBBIX 3a/1a4 U 3a]1a-
HUH

10.

PacyeTHo-rpadu-
yeckas pabora

CpencTBo NpOBEpKH YMEHHHM MPUMEHSTH IO-
JydeHHbIe 3HAHUSA MO 3apaHee ONpeAeTIeHHON
METOAMKE [UIsl pelleHus 3ahad WIN 3aJaHuil
0 MOJTYJI0 WJIU JUCLHHIUIMHE B LIENOM.

Kowmrekr 3amannii qis
BBITIOJTHEHUSI ~ pacyeT-
HO-rpadUvecKkoil  pa-
0OTEI

11.

Pedepar

[MpomykT camocTosTENbHON pabOTHI CTY/ICHTA,
MPECTaBIIOMINN CO00I KpaTKoe M3II0KCHHE
B MMMCHPMECHHOM BHJE TIONYYCHHBIX pe3yibTa-
TOB TEOPETUYECKOTO aHAIN3a ONpEACICHHON
TEMBI, TI€ aBTOpP PAaCKPHIBACT CYTh HCCIEIy-
eMOil Tpo0JIeMbl, IPHUBOAUT PA3IUUHBIE TOUKU
3peHusi, a TaKKe COOCTBEHHBbIC B3IJISABI HA
Hee.

TemsI pedeparos

12.

Hoknan, coobie-

HHC

IIpoxykT camocTosITeIbHOM paboThI CTYIEHTA,
NpeACTaBISIIONMKA co00 MmyONINYHOE BBICTYII-
JICHUE IO IPEACTABIICHUIO IOIYYCHHBIX pe-
3yJIbTAaTOB PEIICHUS] ONPEACICHHOM TEMBI.

TemMbl HOKIIAAOB, CO-
001IEeHMIT

13.

CobOecenoBanue

CpencTBo KOHTPOJIS, OPraHN30BaHHOE KaK
crienuaibHas Oecena npernoaBarelis ¢ 00y-
YaIOIUMCS Ha TEMBI, CBSI3aHHBIC C H3y4aeMOii
JHCLMIUTMHOMN, ¥ PacCCYMTaHHOE Ha BBISCHE-
HHe 00bEMa 3HaHU 00yYaroLIErocs 110 ompe-
JENIEHHOMY pas/Ielly, TeMe, PobIIeMe U T. II.

Bomnpocs! o Temam /
paszenam JUCLUIITHHBI

14.

TBopueckoe 3a-
JlaHue

YacTu4HO pernaMeHTHPOBAHHOE 3aJaHuE,
HMeEIOIIee HECTaHIapPTHOE PELICHHE U MT03BO-
JISIOIIee TUarHOCTUPOBATh YMEHUS, HHTETPU-
pOBaTh 3HAHMA PA3TUYHBIX 00JacTeH, apry-
MEHTHPOBaTh COOCTBEHHYIO TOUKY 3PSHHSI.
MoeT BBINOJIHATHCS B UHAUBUAYAIEHOM
TOPSIJIKE WM TPYNIION 00yJaIoImuXCst

Tembl rpynnoBbIX
W/WITM UHIUBUIYallb-
HBIX TBOPYECKHX 3a-
aHUuN

15.

Tect

CpeacTBo KOHTPOJISI, HAIIPaBJIEHHOE Ha MPO-
BEPKY YPOBHSI OCBOEHHSI KOHTPOJIUPYEMOTO
TEOPETUYECKOTO U MPAKTUUECKOTO MaTepraia
10 AMJAKTUYSCKUM €IMHHIIAM JUCIMILIHHBI

doHa TECTOBBIX 3ada-
HUH
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nn npodeccuoHanbHOro Moxyis. Cucrema
CTaHJapTU3UPOBAHHBIX 3a/JaHUH, TI03BOJISIO-
1as aBTOMaTH3HPOBATh MPOLEAYPY U3Mepe-
HUS YPOBHS 3HAHUN M YMEHHUH 00yYarOLIIXCs
16. Occe CpencTBo, MO3BOJAIONIEE OLEHUTh yMeHue | TemaTuka scce
oOydJaromierocss MHCBMEHHO WU3laraTb CyTh
MIOCTABJICHHOH MPOOJIEMBI, CaMOCTOSATEIHLHO
IIPOBOJINTH AHAIM3 ATOH MPOOJIEMEL.
17. [IpakTiueckne pa- | OTO 3amaHMs, C MOMOLILIO KOTOPHIX y yda- | Bumpl:  HaGmionenue,
60Tl (mpakTHUe- | mmxcs (POPMHPYIOTCS M pPa3BUBAIOTCS IIpa- | MU3MEpEHHeE, OTIBIT,
CKOE 3aJIaHHe) BWJIBHBIC MTPAKTHUYECKHE JICHCTBHA. KOHCTPYHpOBaHHE U
Ip. 3afaHus U TIpaK-
THYECKHX paboT
18. JlabopaTopHbIe OTO TpoBeIeHHE yYallUMECS MO 3aJaHuio | 3agaHus s nabopa-
paboThI MPETNoAaBaTeNs ONBITOB C HCIOIb30BAaHHEM | TOPHBIX paboT
npuOOpoOB, NPUMEHEHHEM HHCTPYMEHTOB U
JIPYTHX TEXHUYECKHUX MPUCIIOCOOIECHHH.
19. TpeHaxep TexHUYECKOE CPEACTBO, KOTOPOE MOKET ObITh | KOMILICKT 3amaHuii Ayt
UCTIONB30BAHO JUISl KOHTPOJIS MPHOOPETEHHBIX | paGOThI HA TPEHAKEPE
CTY/IEHTOM IPO()EeCCHOHANILHBIX HABBIKOB 1
YMEHHH 0 YIPaBJICHUIO KOHKPETHBIM Mate-
PHAIBHBIM 00BEKTOM
20. Otyersl mo mnpak- | CpeacTBO KOHTpOJIS, NHO3BOJsIomas oOyda- | Bumsl pabor u 3ama-
THKaM IOIEMYCsl TIPOJICMOHCTPUPOBAaTh O0O0OOMIEH- | HUSI HA Y4eOHyI0 W
HBIC 3HAHWS, YMEHHS U MPAKTHUECKHH OIBIT, | MPOM3BOACTBEHHYIO
NPUOOpPETEHHbIE 332 BpeMs NPOXOXKICHUS | MPAKTHKY
y4e0HOH W MPOM3BOACTBEHHON MpakTHK. OT-
YeThl MO MPAKTUKAM IO3BOJIAIOT KOHTPOIH-
poBath B 1ienoMm ycBoeHue OK u 1K o6o3Ha-
yeHHbIX B [ITICC3.
21. KonrtenT-ananns | AHaimu3 ¥ OIIEHKA B COOTBETCTBHHM C KpUTE- Ilepeuenp 1OKyMEHTOB
JOKyMEHTaI1N PHUSAMH TOKYMEHTOB ()KypHAaJIOB TEOpETHYE- MOJUIeKAIINX aHATIHU3Y,
CKOT'O M IPOU3BOJICTBEHHOTO 00YYEHMUsI, Xa- KPUTEPUH OLICHKH
PaKTEpUCTHK, TBOPUECKHUX PabOT, THEBHUKOB
1 oT4eToB Mo npaktuke, BKP u np.), ceume-
TEJILCTBYIONINX 00 YPOBHE KOMIETEHTHOCTH
00yu4aroIerocs.
22. Habmonenne WuCcTpyMeHT cOopa nHPOPMALIUH TS yCTa- Henp, 00beKTHI HAOIIO-
HOBJICHHS (DAaKTOB NICHH, 00pasell JINCTa
U GUKCUPOBAHUS
pe3yIbTaTOB HAOIIO-
JCHUsI
23. 3amanne ©Ha BKP | [lepedenp OCHOBHBIX BoOmpocoB, kotopele | BKP mo cnemnuansho-
(AUTUTOMHBIHA JIOJDKHBI OBITH PacKpbITHI B pabote, a Takxke | ctu CIIO
NPOEKT, AUTUIOMHAsl | YKa3aHHs Ha OCHOBHBIE WH(OpMalMOHHBIC
pabora) HCTOYHHUKH.

3.1 IIpumep pa3HOYpPOBHEBBIX 3aJJaHUI

Bapuanr 1.
3ananue 1. 3aMKHYTBIA LUK COCTOUT U3 CIAEAYIOMIMX MPOLECCOB: M300apu-
YECKOE pacCUIMPEeHHE, U30XOPUUECKOE OXJIaXKACHHE, N300apuyecKoe CKaThue, U30-
Tepmuueckoe cxkarue. [locrtpouts nukn B V — P koopaunarax. Hanucats ais kax-
JIOr0 IpoLecca U3MEHEHUE TEPMOJIMHAMUYECKUX I1apaMETPOB U COOTBETCTBYIO-
I[N Ta30BLIN 3aKOH.
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3amanue 2. Cpemusis CKOPOCTh MOJIeKys Kuciaopoaa 600 m/c. Onpenenutsb
TEeMIIepaTypy rasa.

3aganue 3. IIpu 100’ u naBnenun 900 kIla 06bem rasa 200 1. Onpenenurs
ero o0beM IPU HOPMAIBHBIX YCIOBHUSX.

Bapuanrt 2.

3ananue 1. 3aMKHYTBIN LIUKJI COCTOUT U3 CIEAYIOIIUX MPOIIECCOB: U300apu-
YEeCKOe CXaTue, M30TEPMUYECKOE PACIIMpPEHHUE, H300apUUYECKOe paCHIMpEHHE,
nzorepmuueckoe cxarue. [loctpouts nukia B P — V xoopaunartax. Hanucate s
K]I00 Mpolecca U3MEHEHUE NTapaMeTPOB U COOTBETCTBYIOIIUI Ira30BbIl 3aKOH

3amanue 2. CpeaHsis SHEpPrus MOCTYNATEIbHOIO IBMKEHUS MOJIEKYJ ra3za 10
19 Tlx. OnpenenuTts TemMmeparypy rasa.

3aganue 3. OnpenenuTs Maccy yTIEKUCIOro ra3da npu JaBieHUU 2 at, TEM-
nepatype 100° u 06neme 50 1.

Kpurepuu onenkn.

OlieHKa OTJIUYHO BBICTABIISIETCS CTYJICHTY , €CJIM BCE 3a/IaHUSI BBIMOJHEHbI
0e3 ommnooK

OrneHka XOpoIIo — BCE 3aJlaHMs BBITIOJIHEHBI, HO uMeeTcs 1 ommbka. Unu
HE BBITIOJTHEHBI IPE0Opa30BaHus ¢ SIMHUIIAMU U3MEPEHUN

O1ieHKa yA0BJICTBOPUTEIIHLHO — BBITIOJTHEHBI 2 3a1aHUs

OrleHKa HEYIOBJICTBOPUTEIIBHO — HWMEIOTCS OIMMOKH B KaXJOM 3aJaHUU
WJIM BBIIIOJHEHO MOJIHOCTBIO TOJIBKO OJHO 3aJaHHe

3.2 Tlpumep TE€CTOBBIX 3aJIaHUM

Bapuanr 1.

1. Temo nBUXkeETCSA paBHO3AMENJIEHHO. 3a IIEPBBIE 2 C €r0 CKOPOCTh yOBIBAET
Ha 4 m/c. 3a cienyromue 2 ¢ ero CKOpocTh

A He u3MeHseTcA

B ymeHblIaeTcsa Ha CTOJIBKO XK€

C yBenM4YuBaeTCA Ha CTOJIBKO K€
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2. Ecnu 3a 1 yac teno npoxoaut 20 KM, a 3a CIEAYIOIINI Yac CTOJIBKO XK€,
TO TEJIO JBUKETCS

A paBHOMEpPHO

B paBHOYCKOpEHHO

C paBHO3aMEIJICHHO
3.5—=3 Sy=4 Ilepemelenue tena
A 7
B 1
C -1
D 5
4. YpaBHeHue IBUKEeHUST V=5t —4
A TPOTUB OCH, PABHOYCKOPEHHOE
B npotuB ocu paBHO3aMEeIJIEHHOE

BapuanTt Ne 2.

1. 3a 10 ¢ teno npoxoaut 20 M, 3a nocnexyromue 10 ¢ Te10 NpOXOaUT TaKOE
K€ PacCTOsTHUE.

A JB>KETCSI paBHO3aMEJIEHHO

B paBHOYCKOpEHHOE BUKEHUE

C paBHOMEpPHOE IBUKEHUE

2.S,=15¢2

A paBHOYCKOpPEHHOE JIBH)KCHUE

B paBHO3aMeJIEHHOE JBUKECHUE

C paBHOMEpHOE

3. Teno Tporaercsi ¢ MECTa M IBUXKETCSI IPOTUB OCH

A IBH>XEHHE PABHOMEPHOE

B paBHOyCKOpEHHOE

C paBHO3aMeIJIECHHOE

4. Teno nBUKETCSI IPOTUB OCU PABHO3aMENJICHHO

A TIpoeKIMs yCKOPEHUS OTPULATEIbHA

B npoekuust yCKOpeHHs! OJI0OKUTEIbHA

Kputepun onienku. Jlanbl Bce BEpHbIE OTBETHI — 5
Jlanbl 3 BepHBIX 0TBETAa — 4
JlaHbl 2 BEpHBIX OTBETA — 2

3.3 IIpumep BapraHTOB KOHTPOJIBHOM paOOTHI

BapuanT Ne 1.

1. Macca monekynbl azota
A 4,65 * 10— Zkr

B 4,65 * 10*°kr
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C 0,465 * 10— »kr

2. I'a3z u3obapuuecku cxanu. KoHIeHTparus MoJIeKy
A HE U3MEHMWIACh

B yBennuniach

C ymeHbIIMIach

3. B p — T xoopauHaTax u3orepma

A mipsiMasi, BBIXO/JIAIIAsl U3 Hayajga KOOpJAUHAT

B runep6oia

C nepneHIuKyIsIp K OCH P

JI nepnienaukynsp k ocu T

4. BHyTpeHHss 3Heprus 2 T Bogopoda npu 10° cocrasisier
A 207,75 Ix

B 5879 JIx

C 207,75 xkIx

J1 5879 xJIx

5. KonnuecTtBo Mosekys B 32 Mr KUCTIOPOAa

A 60.2 * 10"

B 6,02 * 10%

C 6,02 * 10%°

BapuanTt Ne 2.

1. Konuenrpanus monekyn B 1 mm’cocrasiser 101 M — 3. Konuuectso mo-

A 10

B 10"

C 10*

2. ITpu U30TEpMUYECKOM PACIIMPEHUH JaBICHUE raza

A He u3MeHseTCA

B ymenpmaercs

C yBenuuuBaercs

3. Ilpu u306apruecKoM paciIMpeHUN KOHIICHTPAIUs MOJIEKYJT

A He MeHseTcs

B yBennuunBaercs

C ymeHbIaercs

4. Konuentpanus mosekyin npu 100 K cocrasnser 10° m 3. J[aBnenue rasa
A138*10 "¥Ila

B 138 * 10" IIa

C 138 * 10°° I1a

5. Macca renus B 10 J1 mpu HOpMaJIbHOM JaBJICHUH U Temneparype — 173°
A2.1*10 °kr

B 2,1 *103kr

C 0,48 * 10! kr

J10.48 * 10 3 kr

Kpurepun oneskm.
JlaHbI BCe ITpaBUIIbHBIE OTBETHI — 5.
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1 u3 0TBETOB HEBEPHBIN — 4

2 oTBETA HEBEPHBI — 3.
HEBEpHBI Oosiee 2 OTBETOB — 2.

3.4 Temsbl pedepaTUBHBIX 3aJaHUN

1. HOBEJIEBCKUI JIAYPEAT XXOPEC AJI®EPOB
2. OTKPBLITHE ABJIEHW A CBEPXITPOBOJUMOCTHU
3. KOJUIAUIEP. ®AKTHI U BBIMBICJIbI
4. BKJIAJI POCCUMICKUX 1 COBETCKUX YUEHBIX B SJIEPHYIO ®U3UKY
5. MATTHUTHOE ITIOJIE 3EMJIN
6. OFbSICHEHUE ITPUPOTHBIX ABJIEHUN ®GU3NYECKUMU 3AKOHAMM

7. ®U3NYECKUE ITPOIIECCHI U 3AKOHBI, CTIOJIb3YEMBIE B OBOPYJIOBAHUA
CKJIAJIOB

8. IIPUHLIUII JEMCTBUS CPEJICTB CBSI3U
9. IPUHLIMII JEMCTBUSA TEIIJIOBBIX JBUT ATEJIEN

10. UCITIOJIb3OBAHUWE SHEPI'MU B BbITY U HA ITPEAIIPUATUAX. HETPA TULINOH-
HBIE BUJIbI DHEPT U

11. DUSNYECKUE 3AKOHBI. UCIIOJIb3YEMBIE ITP1 ABTOMATU3ALINN JIOTUCTHU-
YECKUX ITPOLECCOB

12. MEXXITYHAPOJIHASI CUCTEMA EJVHMUILI. JOJITASI JIOPOI'A K HEH. ®OPMUPO-
BAHUE 2TOM CUCTEMBI.
13. EAVUHULIBI USMEPEHUA



