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1. TIACIIOPT PABOYEH TIPOTPAMMBI  YUYEBHOW
JACHUTILIAHBI
OI1.12 OCHOBBI TEINIOMACCOOBMEHA

1.1. Oo6aacTb NpuMeHeHUsI MPOTrPaAMMBbI
PaGouas mnporpamma y4eOHOW AMCUMIUIMHBI  SIBJSIETCS  YacThIO
IporpaMMbl MOATOTOBKH CHEUMATUCTOB cpeaHero 3BeHa (manee - [IIICC3) B
cootBeTcTBU ¢ @PI'OC CIIO mo cnemmansHoctu  21.02.01  Paspabotka u
IKCIUTyaTaIls HEPTSIHBIX U TA30BBIX MECTOPOKICHUI.

1.2. Mecto nucuuniaunbl B crpykrype HIICC3:
JlucuuniauHa BXOJUT B MpOo(ecCHOHANBHBIM Y4YeOHBIM IIMKJI, B COCTaB
o01enpodecCUOHAIBHBIX JTUCIUILUINAH.

1.3. Heau u TpeGoBaHusA K Pe3yJIbTATAM OCBOCHHS AUCHUILIUHDI:

N3yuenne AUCHUIUIMHBI HAMpaBiIeHO Ha (QopmMupoBaHue OOHMX U
1po(heCCHOHANIBHBIX KOMIIETEHIINH, BKIIIOYAIOUINX B C€0sI CHOCOOHOCTH!

OK 1. IloHumaTh CyHmIHOCTb M COLMAJIBbHYIO 3HAYMMOCTh CBOEH Oymyuiei
npodeccun, MposIBIATH K HE YCTOMYMBBIA HHTEPEC.

OK 2. OpraHu3oBbiBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BBIOUPATH THUIIOBBIE
METO/bl M CHOCOOBI BBIMNOJHEHUS MNPO(ECCUOHANBHBIX 3a/Jad, OLEHUBATH MX
3 PEeKTUBHOCTH U KAYE€CTRO.

OK 3. [IpuHMMaTh peleHns] B CTAHJAPTHBIX M HECTAHAAPTHBIX CUTYALUAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyiecTBassTh MOMCK W UCIHOJIb30BaHUE MH(POPMALMK, HEOOXOIUMOM
U1t 3Q(HEKTUBHOTO BBIMOJIHEHUSI TPO(PECCHOHANBHBIX 3a/1a4, MPO(eCCUOHATBLHOTO U
JMYHOCTHOTO PA3BUTHS.

OK 5. Hcnonws3oBarh MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHUU B
npohecCHOHATBHOM NesATENbHOCTH.

OK 6. PabGorats B KkoiekTHBE M B KOMaHze, 3(DPEKTUBHO 0OIMIATHCS C
KOJJIEraMH, PYKOBOJICTBOM, TOTPEOUTENSIMH.

OK 7. Bbparb Ha cebsi OTBETCTBEHHOCTh 3a paOOTy WICHOB KOMAaHIbI, 3a
pEe3yIbTaT BBINOJHEHUS 3aJJaHUM.

OK 8. CaMmocToATenbHO OMNpeAeNarTh 3aJadyd  Npo(ecCHOHAIBLHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThCSl CaMOOOpa30BaHUEM, OCO3HAHHO IJIAHUPOBATH
MOBBIIICHUE KBATU(PUKALINH.

OK 9. OpueHTHpOBaThCS B YCIOBHUSX YacTOM CMEHBI TEXHOJOTHM B
npoeCCUOHATIBHON JIEATEIIBHOCTH.

IIK 2.1. BbINOJHITE OCHOBHBIE TEXHOJIOTHYECKHE pacyeThl IO BBIOOPY
HA3eMHOTO M CKBR)XMHHOTO 00O0pYI0BaHMUS.

[IK 2.2 [IponsBoaute TEXHUYECKOE o0cy)KuBaHUE
He(TEera3onpoMbICIOBOTO 000PYI0BAHHUS.

[IK 2.3 OcymiecTBasTh KOHTPOJIb 3a pPabOTON HA3€MHOTO U CKBAXKHMHHOTO
00OpyIOBaHUSI HA CTaJAUU JKCIUTyaTallHH.
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I[IK 2.4 OcymecTBisTh TEKYIIHN " IIJITAHOBBIN PEMOHT
HEe(TEra3onpoMbICIIOBOr0 000PY10BaHMUSL.

[1IK 2.5 OdopMasATh TEXHOIOTMUYECKYI0 M TEXHHYECKYIO JOKYMEHTAIUIO II0
JKCIUTyaTalli He(TerazonpoMbICIOBOI0 000pYy10BaHUS.

B pe3ysnbTaTe 0CBOCHHUS TUCUUILITMHBI 00yUYaOIUNACS TOJDKEH YMeTh:

- MPOU3BOJIUTH PACUYEThl TPEOYEeMbIX (DU3MUECKUX BEITUYMH B COOTBETCTBUU C
3aKOHAMU U YPABHECHHUSIMHA TEPMOANHAMUKH U TEILIONEPEAAUH;

- OIIpeneNsATh (PU3NIECKHE CBOMCTBA KUIKOCTH;

- BBITIOJIHATH THIPABIINYECKUE PACUETHI TPYOOIIPOBOIOB.

B pe3ynbpTaTe 0CBOCHUS TUCITUTIIMHBI 00YYAIOMIUNACS JOJDKEH 3HATh:

- OCHOBHBI€ MMOHSTHS, 3aKOHBI U ITPOLECCHI TEPMOJIMHAMUKH U TEIJIONEPEI1avH;

- METOJbI pacyeTa TEPMOJINHAMHUYECKUX U TEIJIOBBIX MTPOLECCOB;

- Kjaccudukanuoo, OCOOCHHOCTH KOHCTPYKIHMH, PabOTy M JKCILTyaTaluio
KOTEJIbHBIX  YCTAaHOBOK, IIOPIIHEBBIX JIBUTATEJIE BHYTPEHHETO  CrOPaHUs,
ra3oTypOMHHBIX U TETIOBBIX YCTAaHOBOK;

- OCHOBHBIE (PU3NYECKHUE CBOMCTBA KUKOCTH;

- 0011I1M€ 3aKOHBI U YPaBHEHUS THJIPOCTATUKHY;

- METOJbI pacyeTa ruAPaBIMYECKUX CONPOTUBICHUN ABUKECHUS JKUIKOCTH.

1.4. Kosin4yecTBO 4aCOB HA OCBOCHHE NMPOrPaAMMBbI Y4eOHOM M CLUIIMHBI:
MaxkcumanpHON y4eOHON Harpy3ku oOydaromierocst 96 yacoB, B TOM YHUCIIE:
- 00513aTeTFHON ayTUTOPHON yueOHOM Harpy3ku odydaromierocs 64 Jaca;

- CaMOCTOSITEIPHOU PaboThI 0OyUaromerocst 32 Jaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUILJIAHBI

2.1. O0bem y4eOHOH JUCHUNIMHBI U BUbI Y4eOHOH padoThl

Bup yueOHoii paboTbl O0bem yacoB

MakcumasbHasi ydeOHasi Harpy3ka (Bcero mo nporpamMme JUCHMILIAHBI) 96
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 64

B TOM YHCJIE:

JICKIUH, YPOKHU 40
PAKTUYECKHUE 3aHSTUS 24
1a0opaTOpHBIE 3aHATHUS -
CamocrosiTesibHas padoTa o0yuarwuierocs (Bcero): 32

IIpomeskyTouyHas arrecTauus B gopme IK3aMeHa




2.2 TemaTn4yeckuii nuiad u coaepkanue ucuuIMHbl OIL.12 OcHoBBI TEIOMAaCCO0OMEHA

HaumeHoBaHue Conep:kanue y4eOHOIro MaTepuasia, J1a00paTopHble U MPAKTUYECKHUE O0bem | YpoBeHb Koani
pa3iesioB U TeM 3anaTus, CamocrositesibHas padora o0yuaromerocsi, Kypcosasi padora 4YacoB | OCBOCHMS KOMIIeTeHI Ui,
(mpoeKT) (eciu npedycmompetivi), NHbIE BUABI Y4eOHOI padoThl B (¢opmupoBanuio
COOTBETCTBHH € Y4eOHBIM IVIAHOM KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpaMMbl
1 2 3 4 B

Temal. Coaep:xanue yue0HOro MaTepHaJia 20 OK 1-4,7,9
ITapamerpbl OOmme moHsTHA u ompexaencHus. [lapamerpsl cocrostHus pabodero Tena. 8 1 K 2.1-2.5
cocTosiHnus  pabouero | aeansHblil U peanbHbI ra3. YpaBHEHHE COCTOSHUS UieanbHOro raza. Cmecu
TeJa, Npouecchl | uAcanbHbIX Ta3oB, 3akoH JlanToHa. TemioeMKOCTb, BHYTPEHHSS JHEPIHUs,
ra3oBbIX cMeceil SHTANbNHUA, paboTa raza Npu paclIUpEeHUH, 1-H 3aKOH TEPMOIMHAMHKHU.

[Tpomieccsl m3MeHeHUs cocTosiHUs raza B P-V, T-S koopauHaTax, UX pacuer.

3akonbl Illapms, [Deii-Jlrocaka, boitns-Mapuorra, cxembl TpaHCQOpMAIUH

TEIUIOTHI B ITpoLieccax

IIpakTuyeckoe 3ansaTue Nel Pacuer razoBbix cMmeceit 2 2

IIpakTnyeckoe 3anaTme Ne2 Pacuer TepMOOMHAMHUYECKHX IPOLECCOB 4

ra3oBbIX CMeCeN

CamocrositeibHass pabora oOyvarommuxcesa Nel Ilapamerpsl cocTosHHA 2 3

pabouero Tena. PasmepHoctu. COOTHOLIEHMSI pPa3MEPHOCTEH B PA3IUYHBIX

cucTeMax eIMHUIL

CamocrosiTeibHass paGora oOyuarommuxca Ne2 Outponus. OmnpexneneHue, 2

pa3sMepHOCTh, (pU3HUECKUI CMBICT

CamocrosiTenbHass padora oOyuarommxca Ne3 Cxembl TpaHchopmanuu 2

TEIUIOTHI B ITPOLIECCaxX ra3oBbIX CMecel
Tema 2. Coaep:xanue yueOHOTro MaTepuaJia 18 OK 1-4,7,9




Kpyrosbie mnpoueccol.
IIpsimble U oOpaTHbIE
nuKJIbl. Boasinoi map,
BJIAJKHBINA BO3/1YX.
JApoccenrupoBanue
ra3oB U MapoB

Kpyroseie nporteccel. [Ipsmbie u oOpatabie kbl [ukn Kapuo. KITJ ukia,
2-1 3akoH TepmoanHamuku. Tepmonunamudeckuii KI1J] npsimoro u od6paTHOro
[UAKJIA. X010 IUIILHEBIN K02 puIneHT. Boasuoi nap. [Ipouece
napooOpa3oBanus. Jluarpamma mapooOpazoBanust B P-V, T-S koopauHarax.
BiiaxHblil HaCBIIEHHBIM, CYXOH HACBIIICHHBIN, MEeperpeThiil map. BiakHbliid
Bo3ayX. OcHOBHble mMOHATHA U omnpenencHus h-d auarpamma. OcCHOBHBIC
IIPOIIECCHI BIAXKHOTO Bo3Ayxa. [IpoccennpoBanue ra3oB 1 apos
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IMpakTnyeckoe 3ansitue Ne3 OrnpeenieHue mapaMeTpoB BOISHOTO mapa o h-
S Iuarpamme

IMpakTuyeckoe 3ausTue Ned OnpeieieHre IapaMeTpoB BIaKHOTO BO3yXa 110
h-d muarpammer

CamocrosiTeibHas padora odyuarommxcesi Ne4 Vcreuenue napa yepes comia

CamocrosiTesibHAass padota oOyuarommxcss NeS l3meHeHue mnapameTrpoB
paboyero Tena npu ApOCCEITUPOBAHUN

[K 2.1-2.5

Tema3.
TepmoauHaMuyeckmni
aHaJIu3 HHUKJIOB
kommnpeccopos u JIBC

Coaep:xanue yueOHOTro MaTepuaJia

16

TepmonuHamuueckuii  aHanmu3  paboThl  Kommpeccopa. Kriaccudukanus,
npuHIMn aeiicteusa. Muorocrynenyaroe cxkarue. Huxiasr [IBC u I[ICY B P-V,
T-S koopaunarax, pacuet rukioB, KIT/l muknos. CpaBHeHHE HMUKIOB. LIMKIIBI
XOJIOMWJIBHBIX ~ YCTAaHOBOK M TEIUIOBBIX  HacocoB.  KoaddunumeHt
peoOpa3oBaHus TEMIOTHI

IIpakTnyeckoe 3ansaTue Ne 5 Pacuer nukia ObICTpOro cropaHus

IIpakTyeckoe 3ansitue Ne 6 Pacuer 11ki1a CMEIIaHHOTO CrOPaHUs

CamocrosiTeibHas padora odyuarmmxcst Ne6 Pacuer nukia ausens

CaMmocrosiTeibHasi pabora oOydarommxcest Ne7 Pacuer razoTypOMHHOTO
JBUTATEIS

NN NN

CamocrositeibHast padora oOyyaromuxca Ne8 PereHepatuBHbI 1
Tel'IJIO(i)I/IKaIII/IOHHI)II\/'I [UKJI ITAPOCUJIOBBIX YCTAHOBOK

OK 1-5,7,9
[IK 2.1-2.5

Tema 4.

Conep:xanue yueOHOTro MaTepuaJia

32

OK 1-7,9




Cnoco0bl  mepenaum, | TermmonpoBogHOCTb. OCHOBHBIE MOJOXKEHHSA. MeEXaHU3M TEIIONPOBOJHOCTH. 12 [IK 2.1-2.5
TemwoTel W  BUAbI | TemneparypHoe mone. I'padguent temmnepatypsl. Ilepemaua TemaoTel depes
TeIJI000MeHa OJIHOCJIOMHBIC, MHOTOCJIOWHBIE W UWIUHAPUYECKHE CTEHKH. KOHBEKTHBHBIN
terioooMeH. OCHOBHBIEC IOHATHUS M onpeneneHus. 3akon Heiorona — Puxmana.
TemooOMen wu3nydeHueM. OCHOBHbIE MOHATHS, omnpeneneHus. CrIoKHBIH
teruiooomen.  Terutonepenava.  Kosddumment rternonepenadn.  OCHOBEI
pacuere, TEIUIOOOMEHHbIX  amnmaparoB. MHTeHcupukanus  MpoOLEcCOoB
Terionepenayn.  Temnonorepu, U30osAmus  TpyoompoBoaoB.  OCHOBEI
MaccooOMeHa
IIpakTuyeckoe 3ansitue Ne/ PemieHue 3agay Mo TEIUIONPOBOJHOCTH uepe3 2
pas3JInYHbIe MaTepUAJIbI
IIpakTnyeckoe 3ansitue Ne8 Pemenue 3amady M0  KOHBEKTHBHOMY 2
TEII000MeHy
IIpakTnyeckoe 3ansiTue Ne9 Pemenne 3a7a4 1o TeII0BOMY H3IIy4EHUIO 2
IIpakTnyeckoe 3ansiTue Nel0 OcHOBBI pacyera TeNJI000MEHHBIX alllapaToB 2
CamocrosiTeibHast padora oOyuawommuxca Ne9 Monekynsapaas nuddysus, 2
g dysus B ABIKymIeics cpene, AudQy3noHHBIN MEPEHOC TETUIOTHI
CamocrositesibHass padora oOyvarommxcss Nel) OcHOBHbIE TOJIOKEHUS 2
TEOpUH 10,1001, UCHOJIb3YyEMbIE JJIsl PACYETOB IIPOLIECCa EPEHOCA TEIIOTHI
CaMmocrosiTeibHasi padora oOyyawommxess Nell TeruiooOmeH —depes 2
OopeOpeHHBIC TOBEPXHOCTH
CamocrosiTeibHasi padota o0y4yarommxces Nel2 TertooOMeH npu pa3IUuHbIX 2
BUJaX KUIEHU (ITy3bIpbKOBOM, MIJIEHOYHOM)
CaMmocrosiTeibHasi  pabora oOyyarommxess Nel3  Temooomen npu 2
KOHJICHCallUU
CaMmocrosiTeibHasi padota o0yqarommxest Nel4 Oco6eHHOCTH KOHCTPYKLIUU 2
pa3IUYHbBIX BUJIOB TETIJIOOOMEHHBIX alllapaToB
Tema 5. Copepxanue yueOHOIro MaTepuasa 10 OK 1-9
KorenbHble, KoTenbHble ycTaHOBKM, Ha3Haue€HUE, KOHCTpyKIus, padota. KII/| kotensHOrO 4 IK 2.1-2.5
arperaTtbl M TOILIMBA, | arperara. ToIiMBa  HCIOJb3yeMO€ B  KOTENbHBIX  arperarax, €ro
HCIOJIb3yeMble B HUX | XapaKTePUCTUKU
IIpakTuyeckoe 3ausaTue Nel2 Onpenenenne KII/] korensHOro arperara 2
IIpakTyeckoe 3ansitue NelS KonzaeHcallmoOHHBIE KOTIIBI, KOHCTPYKLUS H 2

pabora




IIpakTuyeckoe 3anaTue Nel6 OOmas xapakTepucTHKa TBEPHABIX, KUIKHX U 2
ra3000pa3HbIX TOIUIMB, UX CPAaBHEHUE

IIpoMe:KyTOUHAsI aTTECTALUS - IK3aMeH

HToro no iucuuninHe: 96
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3. YCJOBHUSI PEAJU3ALMM TMPOTPAMMBLI  YUYEBHOWM
JUCHUIIIAHBI

3.1. TpeboBaHusi K MHHMMAJIBLHOMY MATEPHAILHO-TEXHHYECKOMY
o0ecreyeHNI0 y4eOHOH AU CIUIIIHHBI

Peanuzanus mporpaMmbl  JUCIUIUIMHBL TPeOyeT HaIWYUsA J1aOOpaTOPHH
TOBBIIICHUS HEPTEOTAAaud ILIACTOB IS MPOBEIACHUS IMPAKTHUYCCKUX 3aHSATHH,
7a00paTOPHBIX 3aHATHH, TPYNIOBBIX W HWHIWBUAYAIbHBIX KOHCYJbTAIIAM,
TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTeCTAIIHH.

O6opynoBanue:

- pabouee MecTo mpernoaaBaTes;

- cOenuaM3upoBaHHAas MeOenb (CTONBI, CTYNbs 10 KOJHYECTBY
OOyJarOIINXCS);

- IOCKa YYEeHHUYEeCKasl.

TexHauyeckue cpencTBa 00yueHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOECKTOP, SKPaH.

YueOHo-HaTISIIHBIE TTOCOOMS: IIIakaThl, y4eOHO-HArjsaHbIE IT0COOMs,
oOecrieunBaOIIMEe TEeMaTHYECKHE MILTIOCTpAlud 10  pabodeil  mporpamme
JTUCLIMIUIMHBI, B TOM 4YHCIEe, BHICO-ayJHO MAaTEepUalibl, KOMIIBIOTEPHBIC
TIPE3eHTAIlNH.

KowmmbroTep UMEET JOCTYI K DJICKTPOHHO-OMOIMOTEYHBIM CHCTEMaM,
BBIXOJl B TJIO0QIBHYIO ceTh MHTEpHET, OCHAIEH JUIEH3MOHHBIM MMPOTPAMMHBIM
oOecIieueHUEM.

3.2.YuyeOHO-MeTOAMYECKOE U uHpopManMOHHOE odecmeyeHnue
peajM3annu y4eOHOH TUCHMUIINHBI

OcHoBHbIE yueOHbIe U3TaHUs
1. Temnorexuuka. [Ipaktukym:  y4yeOHOe  mocobwe  UIsi  CPEIHEro
npodeccuonansuoro obpazosanusi/ B.JI. EpodeeB [u ap.]; mom pemaxiumei
B. JI. EpodeeBa, A.C.Ilpsaxuna. — Mocksa: MznmarensctBo IOpaiit, 2020. —
395 c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-06939-6. —
Texcr: anexkrponnsiii / DBC IOpaiit [caiit]. — URL: https://urait.ru/
2. Epogeen, B.JI. Temnorexuuka B 2 T. Tom 1. TepMmoauHamuka u Teopus
TeIiooOMeHa: y4eOHUK Il  CpeJHero MpoQecCHOHAIBHOIO 00pa3oBaHus /
B. JI. Epodees, A. C. Ilpsaxun, II. JI. CemenoB; noa peaakuueit B. JI. Epodeena,
A. C. Ilpsxuna. — MockBa: MzparensctBo  FOpaitt, 2020.— 308 c.—
(ITpodeccuonansHoe obOpazoBanue). — |ISBN 978-5-534-06945-7. — Tekcr:
anektponHbi // OBC FOpaiir [caiit]. — URL.: https://urait.ru/
3 Epodeen, B. JI. Tennorexuuka B 2 1. Tom 2 DHepreTHdecKoe MCIOIb30BaHUE
TEIUIOTBI:  y4eOHHMK I cpemHero  mpoeCCHOHAIbHOrO  00pa3oBaHUs /
B. JI. Epodees, A. C. IIpsaxun, I1. JI. Cemenos; moa penakiueii B. JI. Epodeena,
A. C.Ilpsxuna. — MockBa: WMzparensctBo  [Opaiir, 2020.— 199c¢. —
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(ITpodeccuonanvHoe o6OpazoBanue). — ISBN 978-5-534-06943-3. — Tekcr:
anekrponnbi // OBC FOpaiir [caiit]. — URL.: https://urait.ru/
4. CmupHoBa, M. B. Teoperuueckre OCHOBBI TEIJIOTEXHUKHU: ydeOHOe mocolue
UIst  cpeaHero npodeccroHansHOro oOpazoBanusa / M. B. CmupHoBa. —  2-¢
3. — MockBa: UznatensctBo HOpaiit, 2020. — 237 ¢. — (IIpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-12210-7. — Texkct: snexkrponHsiii // 3bC
FOpaiir [caiiT]. — URL: https://urait.ru/

JlonoiHUTEIbHBbIE y4eOHbIe U3TAHUS
5. beictpunikuii, I'. @. OCHOBBI TEIJIOTEXHUKH U DHEPTOCHIOBOE 00OpYI0OBaHHE
MPOMBITIUICHHBIX TPEINPUATHN: YYeOHHK JUIsl CpemHero MpodecCHOHATBLHOTO
obpazoBanus / I'. ®. beicTpunkmii. — 5-¢ wu3g., ucrnp. w  gom. — Mocksa:
M3narenscTBo FOpaiit, 2020. — 305 ¢. — (IIpodeccnonansHoe oOpazoBaHue). —
ISBN 978-5-534-12281-7. — Texkct: anekrponnbii // DbC HOpait [caliT]. —
URL.: https://urait.ru/

HNHTepHeT-pecypchbl
6. HamumonanbHas »snekTpoHHass OuOnmnoTreka — Pexum gocTyma K calty:
http://H36.pd/
7. DneKTpoHHO-0MOIMOTeYHas cucTeMa Znanium.com — PexxuM goctyna K cauty:
http://znanium.com/
8. Enunas 6aza ['OCToB P® «I'OCT Okcmept» // crnpaBOYHBI MOpTad IO
HOPMAaTUBHOM IOKYMEHTaIuu. — Pexxum octyna k caty: http://gostexpert.ru

MeToanyeckue PeKOMEHJAUMH I O0y4YalIIMXCA IO OCBOEHHIO
TUCHUTITTHHBI
9. Meroauyeckue ykazaHus JJisi 0Oy4aromMXcsl MO BBIMOTHEHUIO MPAKTUYECKUX
pabor.
10. Metonuueckue yka3aHus JUisi OOy4YalOIIMXCA 10 BBINOJHEHUIO 3aJaHui
CaMOCTOSATEIIbHON paOOTHI.
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4,
YYEBHOM JUCIHUATIIMHBI

KOHTPOJIb MU OLEHKA PE3YJIBTATOB OCBOEHUA

4.1. ®opMbl 1 METOABI KOHTPOJIS M OLIEHKH Pe3YJIbTATOB 00y4eHHU S

PesyabTaTnl 00yyeHus

(I)OPMLI H ME€TO/bI
KOHTPOJIA X OICHKHU

OO01mye KOMIETCHIINHN :

OK 1. IloHnMaTth CyImHOCTh U COLMAIIbHYIO 3HAYUMOCTh CBOEH Oymymei
npodeccuu, NposSBIATh K HEH YCTONYMBBIN HHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JIEATEILHOCTh, BHIOMPATh TUITOBHIE
METOJIbI M CIIOCOOBI BBIIOJIHEHUS MPO(ecCHOHANBHBIX 3a/1a4, OIECHUBATh
ux 3G (HEKTUBHOCTH M KAYECTRBO.

OK 3. IlpunuMmaTte pemieHWS B CTaHAAPTHBIX H HECTAHIAPTHBIX
CUTYalUsIX U HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymectBiasaTh TMOHUCK ¥ HCIOJIb30BaHME WH(OpPMAINH,
HEoOXoauMON i 3(PPEKTUBHOTO BBHINOJHEHUS MNPO(EeCCHOHATBHBIX
3aJ1a4, Npo(hecCuoHaTbHOrO U JIMYHOCTHOT'O PA3BUTHS.

OK 5. HUcnonp3oBaTh MHGOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU
B IPO(ECCUOHATILHOMN 1A TETLHOCTH.

OK 6. PaGorarh B KOJUICKTHBE U B KOMaHJe, 3P(HEKTUBHO OOIIAThCS C
KOJUIEraMH, PyKOBOJICTBOM, IIOTPEOUTEIISIMHU.

OK 7. Bpats Ha ce0si OTBETCTBEHHOCTh 32 PabOTy YJIEHOB KOMAaH[BI, 32
PE3yNIbTAT BBITOJIHCHUS 3a/JaHUH.

OK 8. CamocTrosTenpbHO ONpeAesaTh 3aJadyd NPO(EecCHOHAIBLHOIO U
JUYHOCTHOTO Pa3BUTHs, 3aHUMAThCS CaMOOOpPAa30BAHUEM, OCO3HAHHO
TUTAHUPOBAThH MOBBIIIEHUE KBATU(UKALIUH.

OK 9. OpuentupoBaThCsi B YCIOBUSX YacCTOM CMEHBI TEXHOJIOTHH B
npodeccnoHanbHOM e TENbHOCTH.

[IpodeccrnonanbHbie KOMIIETEHITUH:

[IK 2.1. BBITIOJIHSATH OCHOBHBIE TEXHOJIOTMUYECKHE pPACUEThl MO BBIOOPY
HA3eMHOTO ¥ CKBRXHHHOTO 00OpYyI0BaHMUS.

[NK 2.2 IlpousBoauth TEXHUYECKOE o0ciyKuBaHue
He(Tera3onpoMbICIOBOTO 000pYI0BAHUS.

I[IK 2.3 OcymecTBasTh  KOHTPOJIb 3a  pabOTOM HAa3eMHOTO U
CKBQXMHHOTO OOOpYIOBaHUS Ha CTaJAMU 3KCILTyaTallUu.

I[IK 2.4 OcyuiectBiarh TEeKyIIUH u IIJIAHOBBIN PEMOHT
He(Tera3onpoMbICIOBOTO 000PYIOBaHHUS.

K 2.5 Odopmnsirs TEXHOJIOTHYECKYIO " TEXHUYECKYIO
JOKYMEHTALUIO 1o JKCILTyaTaluu He(Tera3onpoMbICIOBOI0
000opyIOBaHUA.

yMeThb:

- NpOU3BOAUTH pacueThl TpeOyemblX (U3NYECKUX BEJIUYMH B
COOTBETCTBUM C 3aKOHaMH U YPaBHEHMSIMH TEPMOJMHAMHUKUA U
TeIIonepeauy;

- oTpeesATh (PU3UYecKre CBOMCTBA KUAKOCTH;

- BBIMIOJIHATH THJIPABINYECKUE PacUEeThl TPYOOIIPOBOIOB.

3HATh:

- OCHOBHBIE TIOHSITUS, 3aKOHBl M TMPOLECCHl TEPMOJUHAMHUKU U

TCIUIONICpEaaIn,
- MCTOABI pacu€Ta TCPMOANHAMUYCCKHUX U TCIIJIOBBIX ITPOIECCOB;
- KJ'IaCCI/I(I)I/IKaI_II/IIO, 0COOEHHOCTHU KOHCTPYKIIHH, pa60Ty 1 SKCILTyaTaluro

Texkynui KOHTPOJIb:

- ONPOC YCTHBIN
(pponTaANBHBI);

- TECTUPOBAHUE;

- BBITIOJTHEHUE
MUCHbMEHHOU paboThI;
- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(MHAMBUIYaTTbHAS
dbopma paboThl);

Ornenka pe3ynbTaToB
BBITIOJIHCHHS
CaMOCTOSITEIILHOM
paboThI

IIpomesxyTouHas
arrecrauus B
JK3aMEHa.
Merton
IIPOMEKYTOUYHON
aTTeCTaluu:
BBITNIOJIHCHHE
KOMIIJIEKCHOTO
JK3aMEHALMOHHOTO
3a/1aHUs

dhopme
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KOTEJIbHBIX YCTAaHOBOK, MOPIIHEBBIX JBUTATEIEH BHYTPEHHErO CrOopaHus,
ra30TypOMHHBIX U TEIJIOBBIX YCTAHOBOK;

- OCHOBHbIE (PU3UYECKUE CBOWCTBA KHUIKOCTH;

- o01IMe 3aKOHBI ¥ YpaBHEHHSI THIPOCTATUKH;

- MCTOJAbI pacucera TIHUAPABINYCCKHX COHpOTI/IBHeHI/Iﬁ JABUXKCHU A
KUOKOCTH.

4.2. @oHI OLEHOYHBIX CPEICTB /Jisi NPOBeJeHHs] NPOMEKYTOYHOMI
aTTecTaluu 00y4alouuXxcs Mo AMCIUIJIMHE

IToxa3zaTenn u KPUMTECPHUH OLICHUBAHUA KOMHeTeHHI/Iﬁ
Ilokazarenu wu KpUTCpHUHU OLICHHUBAHUA KOMHGTGHHHﬁ, OIMHMCAHUEC IIIKaJl
OLOCHHUBAHUSA COACPIKATCA B IIPUITOKCHHUHA 1.

KoHTpoJsibHBIE M TECTOBBIE 3aJaHNUS
KoHTpomnbpHbIE 3a1aHUs COAEPKATCS B MPUIIOKEHUU 1.
MeTtoauyeckue MaTepHuaJbl

MGTOI[I/ILIGCKI/IC MaTCpualibl, OIPCACILAIOMNC IIPOUCAYPbI OLCHHUBAHUA

3HAHMM, YMEHUH, XapaKTepU3yOIuX (OPMUPOBAHUE KOMIIETCHIIMMA, COAEpKaTCA
B MIpUJIOKEHUU 1.
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Ipuio:xenne 1

KoHTpoJIbHO-01I€eHOYHBbIE CpeIcTBa
JJIs1 TPOBeAeHHsI MPOMEKYTOUHOI aTTEeCTAIUM IO TUCIUNJINHE
OI1.12 OcHOBBI TEIJIOMACCOOOMEHA

1.1. ®opma npomMeKYTOUHOI aTTecTalMM: dYK3aMeH (5 cemectp).

1.2. Cucrema onleHUBaHUS Pe3yJbTATOB BbINOJHEHUS 3a1aHU I

OneHuBaHuEe pe3yiabTaTOB BBHIMOJHEHUS 33JaHUM MPOMEXKYTOYHOW aTTecTaluu
OCYIIECTBIISIETCS. HA OCHOBE CIIEAYIOIIUX MPUHIIUIIOB:

JIOCTOBEPHOCTU OLEHKH — OLICHMBAETCS YpPOBEHb CPOPMUPOBAHHOCTH 3HAHMIA,
YMEHHUI, NPAKTUYECKOrO0 OMNbITa, OOIMUX U MNPOPECCHOHATIBHBIX KOMIIETEHIIHUMH,
POJEMOHCTPUPOBAHHBIX 00YUYAIOUTUMUCS B XOJI€ BBITIOTHEHHUSI 3aaHUS;

aJICKBaTHOCTH OIIEHKHU — OIICHKAa BBITIOJHEHUS 3aJaHUM JOJKHA MPOBOJUTHCS B
OTHOLIEHUH T€X KOMIETEHIMH, KOTOpble HEOOXOAUMBI I 3()(PEKTUBHOTO BBIMOTHEHUS
3aJlaHus;

HAJIe)KHOCTH OIICHKM — CHUCTEMa OIICHUBAHUS BBINIOJIHEHUS 3aJaHUM JOJDKHA
007a1aTh BBICOKOW CTENEHBIO YCTOMYMBOCTH NPH HEOJHOKPATHBIX OLEHKAX YPOBHS
cOpMHUPOBAaHHOCTH  3HAHUM, yMEHHWH, MPAKTUYECKOrO0  OmbITa, OOWUX U
npodecCuOHANBHBIX KOMIIETEHIIUN 00YJaroIINXCs;

KOMIUIEKCHOCTH OIEHKH — CHCTEMa OIICHHBAHUS BBITIOJHEHUS 3a/laHui JOJKHA
MO3BOJISITh MHTEIPATUBHO OLEHUBATh OOIIME U MPOQPECCHOHAIbHBIE KOMIETECHIIUU
00yJaroIuXxCcs;

OOBEKTUBHOCTH OIEHKM — OIICHKAa BBIMOJHEHUS 3aJaHuil JOJDKHA OBITh
HE3aBHCHUMON OT OCOOEHHOCTEH MpOQecCHOHATBbHON OPUEHTALMU WU NPEIIOYTEHUN
npenojaBaTesei, OCYIECTBISIIOIIMX KOHTPOJIb WIH aTTECTAIHIO.

IIpn BBINOJHEHMM NPOLEAYP OLEHKM 3aJaHWil HCHOJB3YIOTCA CIEAYIOIINE
OCHOBHBIE METO/IBI:

METO/]1 pacueTa NEePBUYHbIX 0aJIIOB;

METOJ] pacueTa CBOJHBIX OaJlIoB;

Pe3ynbpTaTel  BBINOJHEHMS  3aJaHUN  OLEHUBAIOTCSI B COOTBETCTBUU  C
pa3pabOTaHHBIMHU KPUTEPUSMHU OLICHKHU.

Wcnonb3yercs natu 6abHas 1IKaa AJs OLICHUBAHUS pPE3yIbTaTOB O0yUYEHUSI:

[lepeBox msATH OanbHOM MIKANBl ydeTa pe3ysabTaToOB B MATH OAJbHYIO OLIEHOYHYIO
IKany:

Onenka Konu4yecTBo 0217108, HAOpaHHBIX 32 BHINOJIHECHHE
TEOPeTHYECKOro U NPaKTHYeCcKOro 3aaHusl,
cpeaHuii 02171 10 HTOraM aTTecTaluu

OreHka 5 «OTIINYHO» 4,6-5
OrneHka 4 «xopouioy 3,6-4,5
OreHka 3 «yJ0BIICTBOPUTEITHHO) 3-3,5
OneHka 2 «HEeyJAO0BIETBOPUTEIBHO» <29
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1.3. KOHTpPOJIbHO-01IeHOYHbIE CPeICTBA
1.3.1 3apnanue:

1.0OTBETUTH HA BOIPOCHI.

2. BBINOJIHATH MPAKTUYECKOE 3aJaHUE.

IIpuMepHBIe BONPOCHI 1JIs codece0BaHUS
TeopeTuyeckue BOPOCHI
1. Pounb TeruiomaccooOMeHa B COBPEMEHHOM HayKe M TEXHUKE.
2. PaGouee Teno 1 ero OCHOBHBIE apaMeTpbl. CBS3b MEKIY HUMHL.
3. INonsitrie 00 neambHOM rase. YpaBHEHHE COCTOSIHUS. ['a30BbIe IOCTOSTHHBIC
4. Cwmecu razoB. CriocoObI UX 3aqanus. 3akoH JlamToHa.
5. Cmecu razoB. OmpezieneHue TEPMOIMHAMUYECKUX CBOWCTB cMeceil. MoneKymspHbIil Bec
CMECH.
6. Temmoémkocts. Pusmueckuii cmbicin. CriocoObl ompenernenns. CBs3b € TpoleccamMyd U
cocTostHuEM. MOJIeKyJIIpHO-KUHETUYECKAs! TEOPHSI TETUIOEMKOCTH.
7. Pabora. Bunel pabotel. PaboTa rpu pacimpeHun rasa.
8. Termora. ®usmueckoe coxeprkanue. CriocoObl ompeneneHus. CBs3b ¢ TIporieccam U
cocTosHUAMH. M300pakeHre B JMarpammax COCTOSHUSIBHyTpeHHsst DHeprus (puzmueckuii
CMBICIT X CTIOCOOBI ONpe/IeIICHHUSI.
9. DHranbmus, PU3NUECKUI CMBICIT U CIOCOOBI OMPEICIICHHUSI.
10. IlepBblii 3aKOH TEPMOANHAMUKH.
11. TepmoauHAMUYECKHIA IIpoIiece. Y paBHEHHE MPOIIEcca U CIIOCOObI €r0 3a1aHuts
12. V3oxopHbIif 1 W300apHBIN MPOIECCHI ¢ HICATbHBIM Ta3oM. M30TepMHUYECKUil Tporece ¢
WICANTbHBIM Ta30M. AuabaTHBIA TIPOLIECC C HICaTbHBIM Ta30M. [loMUTpONHBIE MPOIECCHI.
Y paBHEHUsI IPOLIECCOB M COOTHOIIEHHUS [TApAMETPOB.
13. Pabota 1 TemioTa B MOJMTPOITHBIX TPOIIECcCax.
14. PabGouas sguarpamma cocrosHud. [lukibr mpsmoit u  oOparHbii. [lokazarenmn wux
s dexTrBHOCTH.
15. 3akoH coxpaHeHUs SHEPruM. YpaBHEHHWE TEPMOAMHAMUKHU JUIs MOTOKa. Pacrnonaraemas
pabora.
16. Bropoii 3akoH TepMOAMHAMMKH, €ro (PU3MUEcKOoe COAEpKaHUEe M MAaTeMaTUuecKoe
CIIeJICTBHE.
17. Dutpormst, pu3MUecKuii CMBICI, CIIOCO0 OMpeIeIeHHUSI.
18. OcobeHHOCTH TEPMOMHAMHYECKOTO MOBEACHHUS PeabHbIX Ia30B U MapoB. [{uarpamma - pV
JUTsl BOASIHOTO Tapa.
19. Kpurnyeckoe coctosiHue BemiectBa. CTENeHb CyXOCTH BIIQXHOTO HACBILIEHHOTO Tapa.
Onpenenenre CBOMCTB BIAKHOTO HACBIIIIEHHOTO apa.
20. TS - nmarpaMma COCTOSIHUI BOASIHOTO 1apa.
21. Jluarpamma cocTosiHUM hs-BOISTHOTO Mapa 1 €€ COKpaIEHHbINA BapyUaHT.
22. V300apHblii mpoliecc ¢ BOASHBIM MApPOM.
23. AnmabaTHBIi MPOIIECC C BOISTHBIM MTAPOM.
24. Tlpouecc ApoccenMpoBaHUs ra30B U MAPOB.
25. HUcreuenue razo u mapoB. Corwio u auddy3op. CKOpOCTh UCTECUCHUS.
26. JIpoccenupoBaHue Ta30B U MapoB.
27. Pacuér comia npu aauabaTHOM HCTEUCHUH.
28. Huxsst KapHo: ipsiMoid, 00paTHbIH, SKBUBAJICHTHBIN, pereHepaTUBHBIN.
29. Cxarwie ra3oB H IapoB.
30. OmHocTymneHyaroe cxaTie
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31. MHorocryrneH4aroe cxaTre.

32. Iukn KapHo Ha BOJSIHOM Mapa U ero HeJIOCTaTKH.

33. Ilpocreiimas [ITY, cxema, mpuHImI AeHCTBUS 1 MK PeHKIHA.

34. Tepmuaeckuii KI1/[ muxma Perkuna. Pabota u TeruoBas Harpyska anemeHToB cxembl [TTY.
35. [Isurarenu BHyTpeHHero cropanusi. Knaccudukanms. MamukaTtopHble AuarpaMMbl.

36. YcnoBus moydeHHs: TEOPETHYECKHX LHMKIOB. M300paxkenus u 3amanusi mukios /[BC B
OCHOBHBIX IMarpammax coctosiaust. OcHoBHoe npenmyitiectBo JIBC.

37. Huxn ABC co cMmeranHbIM MOBOIOM TEIUIOTHI M ero Tepmudeckuii KI1/I.

38. Iuxue Otto u J{nzens. Aramms mykiioB JIBC npu oarHAKOBOM CTETICHN CXKATHS.

39. Henmocrarku mukiioB JIBC. CnocoObI ux ocaa0neHusl.

40. KomoOuauposannbliil kit JIBC. Y tumsarus sHepruy 0TpaboTaBIIHX Ta30B.

41. Cxema, TpHHIMII JACHCTBUSI W IMKI TPOCTEHINed Ta30TypOMHHOM  YCTAaHOBKH.
[IpenmMy1iiecTBa M HEIOCTATKY LIUKJIA.

42. Tepmmueckuii KITJI mpocreiimeit I'TY. BiusiHne MakciManbHOM TemIiepaTyphl IMKIA
YTUIH3AIHS TETIOTHI OTPAOOTABIIINX Ta30B.

43. TlaporazoBble cMmecH. BrakHbIii BO3MyX M €ro OCHOBHBIC CBOMCTBA. [IpmOOphI s mX
OIPEETICHMS.

44, Ha" - nuarpaMma COCTOSIHUM BJI&XKHOTO BO3/TyXa U PEIICHUE OCHOBHBIX 3a/1a4 Ha MPOLIECCHI
C HUM.

45. TepmomuHaMHUYECKHUE OCHOBBI MoTydeHust xonoaa. OopatHblii 1k Kapao. XonoaumbHbIii
KO3 PUIIEHT.

46. Cxema, TPUHLMI JCUCTBUSI M LUK TMPOCTEHINe MapOKOMIPECCOPHOM YCTaHOBKH.
TpeOGoBaHUs K XJIaJJOreHTaM.

47. Xonomonpou3BOAUTENBHOCT M XOJNOMWIBHBIN  KOI((UIMEHT —MapOKOMIIPECCOPHOM
YCTaHOBKH. MOIITHOCTB Ha IPUBOJ, KOMIIPECCOpA.

48. TemmorepeHOC ¥ €ro MPOCTEHIIIE BUIBI, TOKazaTen 3 (HEKTHBHOCTH.

49. TermnoBasi Harpy3Kka MOBEPXHOCTH M TWIOTHOCTb TEIIOBOTO ITOTOKA.

50. OcHOBHOE ypaBHEHHE TEIUIONEpEHOCca. TemrepaTypHbli Hamop W TEPMHUYECKOE
COIPOTUBJICHUE.

51. TeruIonpoBOJHOCTb, CXEMA MIEPEHOCA TEMJIOTHI TEIIONPOBOAHOCTHIO.

52. KoahuumeHT TermonpoBoAHOCTH, CBSA3b €I0 C POIOM Tefla U [apaMeTpaMHu.

53. 3axon Dypee. TemmnepaTypHoe MoJie U ero XapakTePUCTUKH.

54. TennonpoBOAHOCTH U TEIUIONEPEIAUa Yepe3 INIOCKY0 CTeHKY. MHOrocnoiHas CTeHKa.

55. IlpuHIMIMUANBHBIA TYTh TMOMYYeHHs PabOThl B TEIUIOBBIX jaBurarensix. Koaddurment
TIOJIE3HOTO JICHCTBUSL.

56. TerutonpoBOMHOCTh W TEIUIONEpe/aya 4Yepe3 IIMHAPUYECKYIO0 CTEeHKY. JIMHeHHSbIH
KOO PUITEHT TETIIONEepeIayH.

57. TuddepenimanbHoe ypaBHEHHE TEIUIONPOBOJHOCTU. |'pannunble ycioBus. Perienue s
OJIHOMEPHOM TUIOCKOW CTEHKH.

58. KoHBEKTHBHBIN TEIJIONEPEHOC M TEIUIOOTAa4Ya conprkocHOBeHHeM. ®opmyna HeroroHa-
Puxmana.

59. KoadduimeHT TeruiooTiau ¥ OCHOBHBIE (DAKTOPHI, BIMSIOIINE HA €70 BEINUUHY.

60. IlorpaHryHBIi CIOM CpeIbl U €ro BIMsHUE Ha KOA(D(HUIIMEHT TEIIO0TaqH.

61. DneMeHTbl TEOpUM TEIUIOBOro Mmojo0us. MoaenupoBaHue. YCIOBHUS TONOOWST TpU
CTalMOHAPHOM TEIJIOOTAAYE.

62. Kpurepuu nomoOus [Uist CTalMOHAPHON TEIJIOOTIauM. Y CJIOBUS OTHO3HAYHOCTH.

63. KpurepnansHoe ypaBHeHHE TeruiooTnaur. [lopsiiok cocTapieHus 10 SKCIIePUMEHTATBHBIM
JTAHHBIM.
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64. Temnootnaya mpu cBOOOIHOIN KOHBEKIIMH B HEOT PAHUYEHHOM O0BEME.

65. TerutonepeHoc Yepe3 3a30pbl U IIEITH.

66. Terutootnava rmpu ABMKEHUM CPEITbI B TPyOax 1 KaHaax.

67. Temnootaaya mpu monepeyHoM 00TEeKaHUH TPYO U B UX ITy9KaX.

68. Temmootnaya nmpu KUITCHAUH.

69. Temnootaaya nmpu KOHICHCAIMH.

70. TemooOMeHHBIE armaparhl. DIEMEHTHI TEIIOBOTO PAacyETa.

71. Pacuérnas pazHocTh Temreparyp. CXeMbl IBIKEHUSI TEITIOHOCUTEIEH.

72. VIaTeHcudukaiws Terionepenadn. Mzomsps

73. TerutoBoe m3mydenne. Cxema mepeHoca TerioTel. OCHOBHBIE 3aKOHBI M3TydeHus. CTereHb
YEpPHOTBL.

74. JlyaucTeii TermooOMeH Mexmy TBEpAbIMU Tenamu. [lpuBeneHHbM KO3 (UITMEHT
U3ITy4YEHMUSI.

75. TennoBoii 1 MapOreHUPUPYIOIIMI SKPAHBI.

76. OcoOeHHOCTH M3ITydeHHs ra30B ¥ apoB. CHEKTp M3TyueHUs.

77. Croxnpli TeruroooMeH. KoauimeHT crioxHOM TeTIooTIaum.

78. Haznauenue u Kiaccu(pUKaIvs TaporeHepaTopoB.

79. OOnmacTp TpUMEHEHHS! KOTENBHBIX YCTAHOBOK. KpuTepum BBIOOpa THMA KOTEIBHBIX
YCTaHOBOK.

80. Koncrpykims komia. HazHaueHne u TpeOGOBaHMS K KOHCTPYKTUBHBIM 3JIEMEHTaM

81. Bsicmias 1 HA3IIAS TETUIOTAa CTOPAHMS YKUAKOTO TOILBa. CriocoOBI OmpeIeNieH st

82. Knaccudukaims v cpaBHUTEIBHBIN aHATIM3 BUJIOB TOIUIMBA KOTEITHHBIX YCTAHOBOK

83. XapakreprcTrku oTeps Teruia. [lotepu Tera ¢ yXo smmMi ra3aMu

84. XapaKTepHCTUKH TBEPOTO TOTUINBA (30I6HOCTD, BIAYKHOCTH, BUIBI MACC TOTLTHBA)

85. KII/[l xoremsroTO arperata. [Ipsmoii u oOpaTHbIi GanaHCh

86. I'openue TorumBa. Xapakrepuctuki. [Iporiecc ropeHus Torumsa

87. XapakTeprCTHKa KHIKOTO TOIUIMBA (BSI3KOCTh, TUIOTHOCTh, TEMIIEpaTypa 3acThIBaHUS,
BCIIBIIIKA, BOCTUTAMCHEHHE)

88. XapakreprcTrka ra3000pa3HOro TOIUIHBA (TOKCUYHOCTD, B3PHIBAEMOCTD)

89. Cocras tBepmoro Toruea. CopepKaHue U XapaKTepPUCTUKA COCTaBa TOTLIHBA.

90. MartepuanbHbIil U TEOPETUIECKH OanaHChI Tpoliecca ropeHus. CrocoObl orpeaeeHus

IIpumepHbIe MpaKkTHYECKHeE 3aJaHUS
1. OnpenenuTh MOTEPH TEIUIOTHI OT KUPIUYHOW CTEHBI JUIMHOW | M, BeicOTOM 1 M u
toaumHou 100 mm. TemnepaTypbl Ha TOBEPXHOCTAX CTEHOK COOTBETCTBEHHO paBHbI 10
°C u -30 °C. Koadpdunuent rermmonpoBoanoctu kupnuyda 0,65 Bt/(m-°C).
2. Kakas macca Bo3ayxa BbIfEeT W3 KOMHaThl oO0beMoM 30 M3 mpu TOBBIIMICHUH
temriepatypsl oT 290 K 1o 320 K npu naBnenuu paBHom 1 atm.
3. Beruucnute cpegHuii KoapUIMEHT TEIUIO0TAauu IpU TEYEHUU TPAHCPOPMATOPHOTO
Macia B TpyOe aAumaMeTrpoM 8 MM M JAIMHONW | M, ecnu cpedHsisi Mo JUIMHE TPYOBI
temrnepatrypa macia 800C, cpenussi temmepatrypa ctreHku Tpyoku 200C u ckopocTh
macia 0,6 m/c.
4. BpUKCAUTH IUIOTHOCTH TEIUIOBOIO IOTOKAa Y€pe3 IUIOCKYK OJHOPOJIHYIO CTEHKY,
TOJIIMHA KOTOPOM 3HAYUTENIbHO MEHbIIE IIUPUHBI U BBICOTHI, €CJIM CTEHKA BBINOJHEHA
u3 qutomMuyHoro kupnuda. Koagpuuuent teronposoanoctu 0,11 B1/(meK).
5. 1,5 M3 remus npu temnepatrype 370C wm pmasnenun 0,25 Mlla cxumaercs
uzorepmuuecku A0 gaienus 1,25 Mlla. Omnpepenuts KOHEUHBIE 00beM U
BBITIOJTHEHHYIO paboTy B Ipolecce.
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1.3.2. Kputepuu oueHKkun

MaxkcumalibHOe KOJIMYeCTBO OallIoB 3a BhINOJIHEHUE 3a1aHus «CobeceoBaHue 110
BOIpocam» — 2 faa.

Ornenka 3a 3ananue «CobeceJoBaHNE IO BOIPOCAM» OIpeesieTcs
CYMMHUpPOBaHuEM OaJIOB B COOTBETCTBUU C Pe3yJIbTaTaMu coOece10BaHus 110 2
BonpocaM. BepHblii OTBET Ha OIMH BOIIPOC OIleHUBaeTcs B 1 Ga.

basnel 3a

Kpurepun olieHKU K TEOPETUYECKOMY 3aJaHUI0
pUTep 1 p ¥y 3al KPUTEPUU OILICHKH

MakcuMaJIbLHBI
i oama—1
oaL1a

1 - JIEMOHCTpUpYET TIJIyOOKOe, NOJHOe 3HAaHHE W IOHWMaHHE 1
(bu3n4ecKoll CyIIHOCTH pacCMaTPUBAEMBIX SIBJICHUI U 3aKOHOB;

- J1a€T TOYHOE OINpPEENIEHUE U UCTOJIKOBAHWE OCHOBHBIX IOHATHUH,
3aKOHOB, TEOPUH, PU3NUECKUX BEIMYUH U UX €IMHUI] U3MEPEHUS;

- BEpHO O(GOPMIISIET COIYTCTBYIOIIME OTBETY 3amucH (opmyd,
rpaduKu, pUCYHKH, CXEMBI;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOSITEIbHOCTh CY)KIEHUH,
IIPUBOANT BEPHBIE apI'yMEHTBI, IEJIaeT IPABUIIbHbBIC BHIBOJIBL;

- TOCTIeIOBATEIbHO, YETKO, CBS3HO, JIOTUYHO H 0e30mrO0YHO
u3JaraeT yueOHbI MaTepual, IpaBUiIbHO U 00CTOATENBHO OTBEYAET
Ha COIYTCTBYIOIIUE BOIPOCHI

2 - JEMOHCTpUpYET 3HaHHE M MOHMMaHHUE (PUINYECKOW CYIIHOCTH 0,6
paccMaTpuBaeMbIX ~ SIBICHHH W 3aKOHOB, WCIIBITBIBACT
HECYIICCTBEHHBIC 3aTPYJAHCHUS B  BBIABJICHUUM  B3aMMOCBSI3U
(U3HYECKUX SBICHUN, 3aKOHOMEPHOCTEIH;

- B OCHOBHOM IpaBWJIbHO, 0€3 M3MECHEHUS OCHOBHOM CyTH, JaeT
OTIpe/ICTICHUsS] TOHSATHH, WCIOJIB3YIOTCS HAYYHBIC TEPMHHBI TIPU
HCTOJIKOBAaHWU 3aKOHOB, TEOpHiH, (M3MUECKUX BEIUYMH U HX
SIMHHI] U3MEPECHHUS;

- BEPHO, HO C HE3HAYUTENHHBIMHU OIIMOKAMHU BBIMIOIHSAET 3aIUCH
dbopmyi1, TpadUKH, PUCYHKH, CXEMBI;

- TNpPU OTBETE JEMOHCTPUPYET CaMOCTOSITEILHOCTh CYXKIIEHUH,
BBIBOJIBI BEPHBIC, HO HEJJOCTATOYHO apTyMEHTHUPOBAHBI,

- B ONpENEICHHON JOTHYEeCKOW MOCIeA0BaTEeIbHOCTH YUeOHBIN
MaTepuall UW3jaraer, MpH OTBET€ Ha BOIPOC JOMYCKaeT
HECYIIIECTBEHHbIE OMMOKKM W (WiM) He Oojee OBYX HEIOYETOB,
KOTOpBIE CTYJIEHT MOXET  HUCIPABHTh CaAMOCTOSITEIBHO TIpU
TpeOOBaHUU TMpENoJaBaTeNsi; JaeT NpPaBHIbHBIE OTBETHl Ha
COITYTCTBYIOIIHE BOIPOCHI

3 - packpblBaeT OCHOBHOE COJep)KaHHue Yy4eOHOro Marepuana, HO 0,3
OOHApyXMBAIOTCS ~ CYIIECTBEHHBIE TIPOOENBI B TOHHMAaHUU
B3aMMOCBSI3U (PU3NYECKUX SBICHUIN U 3aKOHOMEPHOCTE;

- JIOIYCKaeT OMIMOKH B OMPECIICHUH M WCTOJKOBAHUU OCHOBHBIX
MOHATHI, 3aKOHOB, TEOPUid, (PU3MUECKUX BEIUYMH U WX EIUHUIL
M3MEpEeHUs, KOTOPhIe MOXKET HCIPABUTH CAaMOCTOSTEIIEHO WIIH TPU
HEeOOJIBIION TOMOIIY MPEToAaBaTeNs;

- C CYIIEeCTBEHHBIMH ONIMOKAMHU BBITIOJNHSET 3alUCh (POPMYII,
rpadUKOB, PUCYHKOB, CX€M, KOTOpPbIE CTYJEHT IMOCJIE 3aMedyaHUs
YCTpaHSAET CaMOCTOSITEIILHO;

- CaMOCTOSITebHO (HOPMYIUPYET OTBET Ha BOMPOC, MPHUBOJIUT
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YaCTUYHO BEPHBIC apTyYMEHTHI, OTACIbHBIC BHIBOIBI HENIb3SI CUUTATh
BEPHBIMU U OOOCHOBAaHHBIMU;

- HapyIlleHa JIOTHYeCKash TMOCJIEeOBATEeIbHOCTh  HM3JI0KEHUS
y4eOHOro Marepuana, MpU OTBETE Ha BOIPOC JOMYIIEHA OHA
rpybas ommbka W (uWiau) Oojiee JBYX HEIOYETOB; CTYICHT
WCIBITHIBACT ~ 3HAUUTENIBHBIE  3aTPyJHEHUs,  OTBeYas  Ha
COITYTCTBYIOIIHE BOIPOCHI

- CTYACHT HE MOXET OOBICHUTh (U3UUECKOW CYIIHOCTH
paccMaTpuBacMbIX SIBICHUH W 3aKOHOB, BBIIBUTH B3aMMOCBSI3H
(U3NYECKUX SIBICHUH U 3aKOHOMEPHOCTEH;

- HE 3HAeT WJM JaeT HEBEPHOE OIpEAEICHHE U HCTOJIKOBaHUE
OCHOBHBIX INOHSATUH, 3aKOHOB, TEOPUH, (PU3NUECKUX BEIUYMH U UX
eIMHHL I3MEPEHUS;

- HE BEpHO BBINOJIHACT 3aKCh (OPMYIL, TPAQHUKOB, PUCYHKOB, CXEM

UTOro

MaxkcuMabHOE KOJIMYECTBO 0AII0B 3a BBINOJIHEHHUE 3ajaHus «Pelienue 3a1a4dmy —3 Oamna.

bus3ndeckux BeMurH B MexayHapoaayro cuctemy enuuuil (CH)

Ne Kpurepum ouenkn bamsl 3a
KPUTEPHUU OIICHKU
1 [Odopmienne ycjioBus 3a1aHus MakcuMasibHbIH
oaan1—0,2
0aJU10B
- BEpHO 0(pOPMJICHO YCIIOBHUE 3a]1a4H, MPEICTABICHBI BCE 0,2
dbuznyecKre BeTUUNHBI
- ycIoBHe 3a1aHus 0(hOPMIICHO ¢ HE3HAUYUTEIILHBIMU HETOUHOCTSIMH, 0,1
MIPEJICTaBJICHbBI He Bce (DU3NYECKHE BETUYMHbI
- ycIioBue 3aaausi 0OPMIICHO HEBEPHO 0
2 | Ucnoan3oBanue Gu3HYeCKOl CHMBOJIUKH MakcuMasibHbIH
0aa1-0,6 0ani0B
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33/1a44 U B (popMyriax, 0,6
HCTIOJIb3YEMBIX B PEIICHHUH 3a/1a4
- BepHO 0003HAaYEHBI CUMBOJIBI B YCIIOBUH 33/1a4H , JOIYyIIeHa 1 0,4
HETOYHOCTH B (DOPMYJIax, HCIOIb3yEeMbIX B PEIICHUH 3324
- IOTTyIIeHa | HeTOYHOCTh MPU 0003HAYEHUH CUMBOJIOB B YCIIOBUU 0,2
3a/a4d , | HETOUHOCTH B (POpPMYIIax, UCTIONB3YEMBIX B PEIICHUN
3a/1a9n
- jormyiieHo 2 u 0oyiee HETOYHOCTH TPU 0003HAYEHUH CHMBOJIOB B 0
YCIIOBUU 3ajauu , 2 U Oosiee HeTOYHOCTEHN B opMyiax,
HCTIOJIb3YEMBIX B PEIICHHUH 3a/1a4
3 | Cobaroaenne aJropuTMa pemieHusi MaxkcumanabHbIi
0aJst —
0,2 6anaoB
- pelleHure 3a7a49u OCYIIECTBIISIETCS TI0 aAITOPUTMY: TIEPEBOT 0,2
eIMHHMII U3MEPEHUS PU3MICCKUX BETMIMH B MexTyHApOTHYIO
cuctemy eaunuil (CH); 3anmuce HeOOXOAUMBIX (PU3UIECKHIX
dbopMyI; MaTeMaTHUECKUI pacueT no (Gu3nueckoi popmyie
- QJIITOPUTM pEIICHUS 3a/1a4l OTCYTCTBYET 0
4 | IlepeBoa equHUIL M3MepeHUus1 GU3NYECKUX BeJIUYHH B MakcuMasibHbIH
Mexaynapoanyrw cucremy exunun (CH) 0ana —0,4 6asnoB
- BEpHO MEePEBEICHBI pACUYETHI MIEPEBO/Ia BCEX CIMHUI] U3MEPEHUS 0,4
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- nomymieHa | omuOKa Mpu MPOBEACHUH pacueTa MepeBo/ia eanHUI]
U3MepeHus PU3NIECKUX BeTMYUH B MEXTyHAPOIHYIO CUCTEMY
equaut (CH)

0,2

- JOMyIIeHbl 2 omuOKY NP MPOBEACHUN pacueTa mepeBoia
eMHUI U3MepeHUs (PU3NYECKUX BeTUIMH B MEeXTyHApOTHYIO
cucremy eaunui] (CH)

0,1

- HEBEPHO MPOBEJICHBI PACUEThI IEPEBOJIA BCEX CIUHHUII
U3MepeHUs PU3NICCKUX BETUYUH B MEXIYHAPOIHYIO CUCTEMY
equnut (CH)

Hcnonb3oBanue puznyeckux Gpopmy.a 1Jisl pelieHUs 3212491

MakcuMaJbLHBII
0aJLI1 —
0,6 0axa0B

- BEPHO U IMOCJICA0BATCIBbHO 3allMCaHbl BCC (bOpMYJ'IH B
COOTBECTCTBHHU C CHMBOHHKOﬁ, H€O6XOI[I/IMBIG JJIA YCTAaHOBJICHHA
COOTHOHICHUSA CYHIECTBYIOIICTO MCXKAY (1)I/I3I/ILICCKI/IMI/I BCIIMYNHaAMU
- IPpaBUJIbBHO COCTABJICHbI YPABHCHUS, CBA3BIBAIOIIUC (1)I/I3I/I‘-ICCKI/IG
BCJINMYHMHBI

0,6

- BEPHO, HO HEMOCJIE0BATEILHO 3alUCaHbl (POPMYJIBI B
COOTBETCTBUM C CUMBOJIMKON, HEOOXOUMOM [l yCTaHOBJICHHUS
COOTHOIIIEHUS CYIIECTBYIOUIETO MEXTY (DU3NIECKIMHU BEIINIMHAMU
- IPaBUJIBHO COCTABJICHbI YPaBHEHUs, CBA3bIBAIOIINE (PU3UUECKUE
BEJIMYMHBI

0,4

- (opMyIIbI 3aIKCaHBbI TIOCIEI0BATEILHO, HEBEPHO 3arnucaHa |
(dopmysia B COOTBETCTBHHU C CUMBOJIMKOM, HEOOXOIUMOM ISt
YCTAHOBJICHHSI COOTHOIICHHUS CYIIECTBYIOIIETO MY
(1)I/I3I/I‘I€CKI/IMI/I BCIIMYNHaAMU

- JIOMyIIeHa OJIHA OIKOKA PU COCTABJICHUH YPABHEHHIA,
CBSA3BIBAIOIINX (1)I/I3I/I'-ICCKI/IC BCIIMYNHBI

0,2

- Bce (hOpMyJIbI 3aIIMcaHbl HEBEPHO
- IONYLIEHbI OIKOKa MPU COCTABICHUU BCEX YpaBHEHUH,
CBS3BIBAIOIINX (PU3NYECKUE BETNUMHBI

MaremaTuyeckue pacyerbl N0 (PU3HYECKHUM
KOTOpbIe XapaKTepHU3yIOT paccMaTpuBaeMoe
KOJINYECTBEHHOM CTOPOHBI

(opmyiam,
sIBJICHHE ¢

MakcuMaJbHBI
i 0a1— 0,6
0aJ110B

- BEPHO MPOU3BENICHBI BCE MATEMAaTHYECKHE PACUETHI TI0 BCEM
¢u3nueckuM GopmynaM B COOTBETCTBHHM C €IMHUIIAMU U3MEPEHUI
¢uznueckux BennunH (CU);

- BCE pe3yJIbTaThl MaTEMaTUYECKUX PacueToB cojiepxar LudpoBoe
3Ha4Y€HHE U COOTBETCTBYIOIEE My 0003HAUCHHUE €TNHUIIBI
u3Mepenus pusnueckux BennuuH (CH)

0,6

- BEpHO MTPOU3BEACHBI MATEMaTHYECKHE PACUEThI 110 BCEM
¢u3uueckuM GpopmMyinaM B COOTBETCTBHHU C €ITMHUIIAMU U3MEPEHUI
¢uznueckux BennunH (CH),

- B O/IHOM p€3yJIbTaTe MaTEMATUUECKOIO PACUETA COACPKUTCS
TOJIBKO €T0 IU(POBOE 3HAUCHHIE

0,4

- HEBEPHO MPOU3BEACH MaTeMaTHUeCKuii pacueT 1o | pusmdeckoit
dbopMyIie, HO B COOTBETCTBUU C CIUHUIIAMHU H3MEPESHUN
¢busnueckux BenuunH (CH);

- B OJJHOM pe3yJbTaTe MaTEMaTHYECKOTO pacyeTa COACPIKUTCS
TOJIBKO ero Iu¢poBoe 3HAYCHUE

0,2

- HEBEPHO MPOU3BEICH MaTeMaTHuecKuil pacuer no | pusnueckoit

0,1
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dbopmyre 6e3 ykazaHus eTMHHI] U3MEPEHUHN (U3NUECKUX BEITMYNH
(CH);

- BCE PE3Y/IbTaThl MATEMAaTHUECKUX PACYCTOB COAEPIKAT TOJIBKO
1(POBBIC 3HAYCHUS

- HEBEPHO MTPOM3BEJICHBI BCE MATEMATHUYCCKHUE PACUCThI 0
7 | OTBeT nmocJie pelieHns 3a1a49u MakcuMAaJIbHBIH
0aJT —
0,1 oOanaoB
- 3a/1a4a B KOHIIC PEIICHUS COACPIKUT BEPHBIN OTBET 0,1
- 3a/1a4a HE COJICPXKUT B KOHIIE PEIICHUS] BEPHOTO OTBETA 0
8 |¥YcrHoe 00bsicHEeHHE pellleHusl 3212491 MakcuMaJdbLHBII
0aJL1 —
0,4 6an0B
- 00BSICHEHHE PEIICHUs 3aJaHus TTOCIIeIOBATEIBHO, CBI3HO, 0,4

JIOTUYHO, BBIBOJ] apIYMEHTHUPOBAH U 00OCHOBAH; PAaBUIBHO U
0OCTOATENIBHO JJaeTCsl OTBET (OTBETHI) HA COIYTCTBYIOLIHME BOIPOC
(BOIIpOCHI)

- HE3HAUUTEJIbHO HapyllleHa [10CIIe10BaTeIbHOCTb, JJOIHKa 0,2
00BsICHEHUS pELICHMs 3a/1aHNUs, BBIBOIbI apIYMEHTHUPOBAHBI U
00OCHOBAHbI; CTYJICHT HCIBITHIBACT HE3HAUNUTEIIbHBIE
3aTpyJHEHUS], OTBEYAsl HA COMYTCTBYIOIINE BONPOCHI

- 3HaYUTEIbHO HapyIIEeHa I10C/IE€0BATEIbHOCTD, JIOTHKA 0
00BsICHEHUS pelIeHUs 3a1aHus (CTYAEHT HE MOKET OOBSICHUTD,
KakuM 00pa30oM MpHUILEN K PELICHUIO 3a/1aHusl), BBIBOJIbI HE MOT'YT
CUMTATHCSA APTYMEHTHPOBAHHBIMU 1 0OOCHOBAaHHBIMH; CTYICHT
UCTIBITHIBACT 3HAYUTEIbHbIC 3aTPYAHEHNUS, OTBEYast Ha
COIIYTCTBYIOLIUE BOIPOCHI

UToro 3

1.4. MarepnanbHO-TeXHHUYECKOE odecneyeHue NI NpoBeIeHUs
NPOMEKYTOYHOM ATTECTANMHA
ATTecTanus NpoBOAUTCS B JJAOOPATOPUU NMOBBILLIEHUSI HE(TEOTIauH MJIACTOB.

1.5. VYueOHo-meronmueckoe u HuHpopManuOHHOe o0ecmeyeHue AJs
MPOBeIeHUsI MPOMEKYTOUYHOM aTTeCTAIUH

OcHoBHbIE YueOHbIe U3TAHUS
1. Tennorexnuka. [Ipaktukym: ydeOHOe mocoOue ajig CpeaHero mpodeccuoHaIbHOTO
obpazoBanusi/ B.JI. Epodee [u  np.]; mom pemakuumerr  B. JI. Epodeena,
A. C.Ilpsaxuna. —  Mocksa: M3parensctBo  FOpali, 2020. —  395c. —
(ITpodeccuonanvuoe  obOpazomanue). —  ISBN 978-5-534-06939-6. —  Tekcr:
snextponusiii // DBC FOpaiit [caiit]. — URL.: https://urait.ru/
2. Epodees, B.JI. Temmorexuuka B 2 1. Tom 1. TepmommHammka u Teopus
TEIUIOOOMEHA:  Y4eOHWUK i cpeaHero  mpodeccuoHaabHOro  oOpasoBanwms /
B. JI. EpodeeB, A.C.Ilpaxun, II. . CemenoB; mox penmakuumeii B. JI. Epodeesna,
A. C. Ilpsixuna. — MockBa: H3nmarenscTBO IOpaiir, 2020. — 308 c. —
(ITpodeccuonanvuoe  obOpazomanue). —  ISBN 978-5-534-06945-7. —  Tekcr:
anektponnsiii // IBC FOpaiit [caiit]. — URL: https://urait.ru/
3 Epodees, B.JI. Terorexnuka B 2 T. Tom 2 DHepreTMueckoe HCIOIb30BaHUE
TEIUIOTHI: Y4eOHUK it cpenHero mpodeccuonanpHoro odpazomanus / B. JI. Epodees,
A. C. llpsxun, II. . CemenoB; mox penakuueir B.JI. EpodeeBa, A. C. [Ipsxuna. —
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MockBa:  M3marensctBo  FOpaiit, 2020.—  199c.—  (ITpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-06943-3. — TekcTt: anexktponnbiii / DbC HOpaiit
[caiiT]. — URL.: https://urait.ru/
4. CmuproBa, M. B. Teopernueckre OCHOBBI TEIUIOTEXHUKH: ydeOHOE IOcoOue mIst
cpenHero npodeccuoHanbHOTO 00pa3oBanus / M. B. CmupHoBa. — 2-¢ u3a. — MockBa:
N3marenbctBo  [Opaiit, 2020. — 237 c.— (IIpodeccuonanbHoe oOpa3oBaHue). —
ISBN 978-5-534-12210-7. — Tekct: »anexrponnsiii // DBC IOpaiir [caiiT]. —
URL.: https://urait.ru/

JlonoJiHUTe/IbHBIE YUeOHbIe U31aHUS
5. beictpunkuii, I'. @. OCHOBBI TEIJIOTEXHUKH W HSHEPrOCHUIOBOE O0OpPYyIOBaHUE
OPOMBIIIICHHBIX —~ TPENNPHUATHI: y4eOHWK IS CPeAHEr0  MPOdECCHOHATBHOTO
obOpazoBanus / I'. ®@. beicTpunkmii. — 5-¢ u3A., ucnp. u gon. — MockBa: M3gaTeascTBo
FOpaiit, 2020. — 305 c. — (IIpodeccuonanproe obpazoanue). — ISBN 978-5-534-
12281-7. — Texkcr: anekrponnsii // IBC FOpaiit [caiit]. — URL: https://urait.ru/

HNHuTepHeT-pecypchbl
6. HartmonaneHas snexTpoHHas 6ubnuoreka — Pesxum noctyna k caitty: http://u36.pd/
7. DneKTpOHHO-OMOIMOTEUHass cucTemMa Znanium.com — PexuM gocTtynma K calTy:
http://znanium.com/
8. Enunas 6a3za 'OCToB P® «['OCT Dxcnept» // cripaBOYHBIN MOpTail 0O HOPMATUBHOM
noKyMeHTanuu. — Pexxum moctyna k caity: http://gostexpert.ru

Meroauyeckne peKOMEHIANMH s O0y4aloIIMXCsl MO  OCBOEHHIO
TUCHUTLTHHBI
9. Meroanueckue yka3zaHus 1 00YJarONIMXCS MO BHIMOJTHEHUIO TIPAKTUYECKUX PaboT.
10. Meroandeckne yKazaHUS Ui OOYYalONMUXCSl TI0  BBITIOJIHCHUIO — 3aJaHUM
CaMOCTOSATEIbHOU PabOTHI.

23



