MunucTepcTBO Hayku U BbIcIero oopazoBanus Poccuiickoit denepamnuu
denepanbHOE roCyAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUpeKIeHUE
BBICIIETO 00pa30oBaHUs

IlepMckHii HAHOHAJIBHBIN UCCIEI0BATEIbLCKUN
MOJMTEXHUYECKUI YHUBEPCUTET

YTBEPXIAIO

[TpopekTop 1o oOpa3oBaTeIbHON
NEeATENbHOCTH

o g _A.B. IlerpoueHkoB
«12 » anpest 2023 r.

PABOYASA ITPOI'PAMMA JUCIUITVINHBI

JAucuuniuna: ®usnka, CrienuaIbHbIC TJIaBbI
(HaMMEHOBaHUE)
dopMma 00y4eHUs: OoYyHas

(04HasA/04HO-3204HAs/320HAS )

YpoBeHb BBICHIETO 00pa30BaHUsL: CHEIUATIUTET

(bakanmaBpuaT/cCrieUAUTET/MATUCTPATYPA)

O0mas Tpya0EMKOCTh: 108 (3)
(uacw (3E))
CnenuajJbHOCTD: 27.05.01 CrnenuanbHble OpraHU3aIMOHHO-TEXHUYECKUE
CHUCTEMBI

(Ko ¥ HAMMEHOBAHWE CIEUAIbHOCTH)

Cnenunanaun3anus: NudopmarimonHbie TEXHOIOTUH U MPOTPAMMHOE 00ECTICUCHHE

B CIICHHUAJIBHBIX OPTraHU3aIIMOHHO-TCXHUYICCKUX CUCTEMAX

(namMeHOBaHME 00Pa30BATEIBLHOM MPOrPaMMBbI)

ITepms 2023



1. O0ue moJI0KeHus

1.1. leau u 3aga4 JUCIHUILIMHBI

(bOpMHUpPOBaHUE y CTYJCHTOB HEOOXOANMOTO YPOBHS 3HAHHH B 00JIACTH MAaTEMAaTHIECKOTO OIUCAHUS
(bU3NIECKUX MPOIECCOB, UCXO/IS U3 OOITNX 3aKOHOB U YpaBHEHHUH (DyHITaMEHTAIBHON (PU3UKH;

dopMUpOBaHUE Yy CTYACHTOB YMEHHS W HAaBBIKOB B pEHICHUH (YHJAaMCHTAIBHBIX 3a1ad
TCIIJIOIPOBOAHOCTH, I'a30 U THAPOANHAMUKHU,

(hopMHUpOBaHHE y CTYACHTOB YMEHHUS M HABBIKOB B OOOCHOBAHHMHM BO3MOJKHBIX IyTEH IMOBBIIICHUS
H(PPEKTUBHOCTH CYIIECTBYIONIMX U HOBBIX TEXHOJIOTHI MPOU3BOJICTBA.

1.2. A3yyaemble 00BbEKTHI JUCHUNINHBI

MaTeMatuueckas (opmannzanus (yHIAMEHTAIbHBIX (U3NYECKUX 3aKOHOB B OJHOPOIHBIX H
HEOJTHOPOJIHBIX CpefaX, B TOM YHCIJI€ 3aKOHOB TEIUIONPOBOAHOCTH, AU(PPy3uH, NUHAMUKUA (ITFOUI0B,
(buIBTpaK XKUJIKOCTH U I'a3a;

OCHOBHBIC (1)I/ISI/II-I€CKI/I€ MCTOAbI METOJAbI PCHICHUSA ITPUKIIAIHBIX 3aaa4 TCOPpUH TBECPAOTO TCJIa, I'a30- U
TUAPOJANHAMUKU.

1.3. BxogHble TpeGOBaHUA

|He IPEeyCMOTPEHBI

2. I[lnanupyemble pe3yabTaThl 00yUeHHUs MO TUCIUNIHHE

WHnukaTop TOCTHKEHHS
Nunexc I1nanupyembie pesysbTaThl KOMIIETEHIIUH, C KOTOPBIM Cpencta
Komnerenums | | uxatopa ?ffz;’iim;’;d é‘T‘L H;I;;;l;gme COOTHECEHBI TUIAHHPYEMbIE OlIEHKH
’ ’ pe3yibTaThl 00yUYeHHUs
OIIK-9 NJI-lonk-9 |3HaeT MaTeMaTHYECKYIO 3HaeT COBpEMEHHbIE CobecenoBanu
bopmanu3zaruio METOAMKH MPOBEICHUS U e
byHIaMEHTATBHBIX 00paboTKH pe3ynbpTaToB
(bu3nUECKUX 3aKOHOB B IKCIIEPUMEHTA.
OJTHOPOHBIX U
HEOJHOPOJHBIX Cpeaax, B
TOM YHCJIE€ 3aKOHOB
TEIUIONIPOBOIHOCTH,
b dy3un, ITMHAMUKI
¢bronoB, puabTpaLUU
JKUJIKOCTH U Tasa.
OIIK-9 NJ-2onk-9 |Ymeer popmynupoBaTh 1 |YMeeT aHATU3UPOBATh U NupuBuyansH
pelaTh NpUKJaJHbIe 3aJa4H |IPUMEHATh COBPEMEHHbIE 0€ 3a/1aHue
(bu3MKK IpU UCCIIEA0OBAHUN [METOAUKH MIPOBEICHUS U
(bu3nUECKUX MPOLECCOB 00paboTKHU pe3ysIbTaToOB
TOPHOT'O IIPOU3BOICTBA. IKCIEPUMEHTA.




Nunukatop AoCTHXKEHUS
Wunekc TInanupyembie pesy b TaTh! KOMIIETEHIINH, C KOTOPBIM Cpencrsa
Komnerentus — OOYHCHHS 10 JUCUHIUIHHE | (oo AHHPYEMBIC OLIEHKH
(3HaTH, yMETS, BIAZETh) pe3yabTaThl O0yUYCHHUS
OIIK-9 NN1-30onk-9 |Bnaneer pusnueckumu Biianeer HaBpikamu 3auer
METOAAMU PEIICHHS MOCTAaHOBKH 3a/1a4 U
NPUKJIAIHBIX 33124 MIPH BBITOJIHSET SKCIIEPUMEHTHI 10
UCCIIEIOBAaHUN (PU3UYECKHX |IPOBEPKE KOPPEKTHOCTU
MPOIIECCOB. Hay4YHO 000CHOBaHHBIX
pelieHuil B 00nacTu
YIpaBJICHUS B TEXHHUYECKUX
cucremax.
3. O6beM 1 BUAbI Y4€OHOM padoThI
Pacnipenenenue
. Bcero [0 CEMECTpaM B Yacax
Bun yue6Hoit paboTh
4acoB Howmep cemectpa
5
1. IlpoBeacHMe y4eOHBIX 3aHATHIA (BKITFOYAst IPOBEIC- 45 45
HHE TEKYIer0 KOHTPOJISI yCIIeBaeMOCTH) B (popme:
1.1. KonTakTHas ayauropHas padoTa, U3 HUX:
- nexruu (JI) 16 16
- 1abopatophsbie paboTsl (JIP)
- IPAaKTUYECKUE 3aHATHUS, CEMUHAPHI U (WIN) APYyTHE 27 27
BU/IBI 3aHATHN ceMuHapckoro tuna (I113)
- KOHTPOJIb caMocTosATeNbHOM padoTsl (KCP) 2 2
- KOHTpOJIbHAs paboTa
1.2. CamocrositensHas padora cryaentoB (CPC) 63 63
2. [IpomexxyTouHas aTTecTanus
OK3aMeH
JuddepennunpoBaHHbIii 3aueT
3auer 9 9
Kypcosoii mpoext (KIT)
Kypcosas pa6ora (KP)
OO01mas Tpy10eMKOCTb TUCIIATITHHBI 108 108
4. Conepxxanue TUCUMILIHHBI
O6bem
O0BeM ayTMTOPHBIX BHEAYAUTOPHBIX
HawnmMeHoBaHue pa3/ieioB TUCIUIUIAHBI C KPATKUM SAHSTTHH 10 BUAM B 9AcaX | 3aHATHi 0o BEAaM
COJICpKAHUEM B YACAX
n | | m3 CPC

4-ii cemectp




HawnmeHnoBanue pa3ieioB JUCIUTIIMHBI C KPATKUM
cojiepKaHuEM

O0BeM ay TUTOPHBIX

3aHSTHM 110 BHUJIAM B Yacax

O0beM
BHEAYIUTOPHBIX
3aHATUHN 10 BUIAM
B Yacax

J

JIP

113

CPC

YpaBHEHHS MAaTeMAaTHICCKON (DU3UKH

8

0

13

32

OCHOBHBIE TUTIBI YPaBHEHUI MaTeMaTUYECKON (PU3UKU:
napaboInYecKoro, TUMEepOOINIECKOro U
sJuMnTHYecKoro Tumna. [locraHoBka 3agaun.
HecrarmonapHsle npoleccs! TeIIONPOBOAHOCTH.
OxnaxeHue (HarpeBaHrue) HeOrpaHUYEHHOM TIACTUHBL.
Meron pazaeneHus nepeMeHHbIX — MeTtod Dypee.
Yrupomienne pemenus. bespasmepnas hopma. AHaIH3
peuieHys. KonnuecTBo TEIUIOTHI, OTAAHHOE IUIACTUHON
pH OXJaXaAeHUH. HTepoIsLnOHHbIE MHOTOWIEHBI
Jlarpanxa. CtanioHapHas TEIUIOIPOBOIHOCTb.
[Tepenaua TenaoTH! yepe3 MIOCKYIO CTEHKY. [ paHnYHbIE
yCIIOBUS IEPBOTO POAA, TpeThero pona. CraruoHapHas
TEIUIONPOBOIHOCTD B IIApE C YUE€TOM BHYTPEHHHX
HCTOYHUKOB TeIuia. BeiBoa ypaBHeHUs
TEIUIONPOBOIHOCTH JUIs C(hepUIECKH-CUMMETPUYHOTO
cinydast. Ha-xoxxaenue mnosis remmneparyp.
TermmonpoBoIHOCTb B CTEpHkHE (pedpe) MOCTOSTHHOTO
nonepevHoro ceueHus. CrepkeHb OECKOHEUHOU U
KOHEYHOH JuInHBIL. [ unepbonuueckne GpyHKIHIH.
OxJaxeHue (HarpeBaHue) Teja KOHEYHBIX pa3MepoB.
Teopema o nepemHoxkeHUM pelieHuil. BoaHosoe
ypaBHeHue. [lonepeunsle KonebaHus CTPYHBI,
3aKpeIuieHHOH B KoHIax. Meton ®@ypee. Pasnoxenue
¢dynkuuii B psin @ypoe. Uaterpan @ypre. 3agaun,
IpUBOJSILKE K ypaBHeHuIo Jlannaca. YpaBHeHue
Jlanaca B LMIMHIPUYECKUX KOOPIUHATAX.
WuTerpanbHoe npeobpa3oanue Jlamnaca. Tabmuna
OpWTMHAJIOB 1 U300paxeHuil. Pemenne

Qg QepeHInanbHBIX YPaBHEHHH C TOMOIIBIO
OINEPALMOHHOr0 UCYUCIEeHUs. MeTo1 Heonpe1eIeHHbIX
koadurmenToB. CBOOOAHbBIE 3aTyXaIONINE U
He3aTyxarouye kosnebanus. Pemenus ¢ ucronp30BaHuEeM
npeoOpaszoBanus Jlamnaca. BeiHykneHHbIe KOTeOaHus.
Pemenue ¢ ucnons3oBanueM rnpeodpazosanus Jlamnaca.
Koneb6arenshusiii koutyp (C,L,R). Pemenne ans
3aBUCUMOCTEH 3apsiia Ha KOHJIEHCATOPE U CUJIbI TOKA OT
BpeMeHu. [TpubnmxenHoe pemienue

I QepeHInanbHOro ypaBHEHUS ¢ OMOILBIO PSJIOB
Teilinopa u Maknopesa.

MexaHuKka u TCPMOJMHAMHUKA )KUJIKOCTHU U T'a3a.

14

31

YpaBHEHUS JBIKEHUS BA3KOU HEC)KUMAEMOM KUIKOCTH.
HekoTopsie TOUHBIE PEIICHUS] YPABHEHUM TBUKEHUS
BSI3KOM HEC)KMMAEMOM XKUIKOCTH. Y CTAHOBUBIIIEECS
JIBI>KEHUE KUAKOCTH MEXIy HapalijieIbHbIMU
iockocTsiMu — Tedenue Kyarra. [Ipoduns ckopoctn u
pacxo. KUAKOCTH. [IBIKEHHUE )KUIKOCTH B KPYIJION
TpyOe — Teuenue [lyazeiins. [Tapabommdeckuii mpoduin
ckopocTr. OOBEMHBIN PacxXo.l M CPEIHSSA CKOPOCTh.
Yucno Peinonbaca.




HawnmenoBanue pa3aciioB JUCHUIIIIMHBI C KPATKUM

O0BeM
O0BeM ay TUTOPHBIX BHEAYAUTOPHBIX
3aHSTHM 110 BHUJIAM B Yacax |3aHsATHI 110 BUIAM

cojiepKaHuEM B 4ACAX

J JIP 113 CPC

Y4acToK THAPOIMHAMHYECKON CTa0UIN3aIINH.
['uapaBnuyeckuil paauyc aas TpyO CI0KHOTO Ipoduiis
ceueHus. YpaBHEHHUS CBOOOHOM KOHBEKIIUY B
npubnmwkennn byccunecka. KOHBEKTHBHOE TedeHHUE B
BEpPTUKAJIBHOM ciioe. [TocraHoBKa 3a71auu U penieHue.
['unepbommueckue GyHKIMU. MI3MeHEHNE SHTPOINH TTPH
U3MEPEHUH TEMIIEPATYpPhl TEJa C IIOMOILBI0 TEPMOMETPA.
[Tanenue Ten nepemeHHON Macchl. PaBHOMEpHO
ucnapsmomascs Karmist Boabl. Cuia cConpoTUBICHUS
Crokca. [IBuxxeHue mmynu BHyTpu Beuectsa. [llap B
kuakoctu. OnpeaeneHue Cuibl AaBICHUS Ha HUKHIOIO
MOJIOBMHY TIOBEPXHOCTH 11apa. BeiBox ypaBHEHMS
COCTOSIHUSI MI€AJIbHOTO T'a3a C YYETOM
IPONOPLUOHATBHOCTH TEIUIOEMKOCTH TEMIIEpaType.

WUTOI'O o 4-my cemecTpy 16 0 27 63

UTOI'O 1o agucuuruinge 16 0 27 63

Tematuka IIPUMCPHLBIX IIPAKTUICCKUX 3aHATUMN

an‘-; HaumMeHoBaHHe TeMbI IPAKTHYECKOT0 (CEMMHAPCKOI0) 3aHATHSA

1 |3anmaua o6 oxnaxkaeHUM IIACTUHBL. Pacnpenenenue temnepaTypsl U IOTEPU TEILIOTHI.
WuTepnonaunonHsle MHOro41eHsl Jlarpanxa

2 |CramuoHapHas TEIUIONPOBOAHOCT B IIape C yUYETOM BHYTPEHHUX UCTOYHUKOB TEIIA.
TennonpoBogHOCTB B cTEpKHE (PeOpe) MO-CTOSHHOTO NONEPEeYHOro ceueHus. CTepkeHb
0eCKOHEUHOM 1 KO-He4YHOU AnuHbl. ['unepOonnueckue GyHKIMN

3  |Oxnaxxaenue (HarpeBaHHe) TeI KOHEUHBIX pa3mepoB. [IpuMep ams napasienenunena

4 |CBoOoaHBIE 3aTyXalOLIME U He3aTyXarolue Konedanus. Pelenns ¢ NCIonb30BaHuEM
npeoOpaszoBanust Jlamnaca

5  |Bwmyxnennsie konebanus. Pemenne ¢ ucnonas3oBanueM npeodpazoanust Jlamnaca

6  |[Ipumep npubImKeHHOTO peleHus AuddepeHInaIbHOr0 YpaBHEHH s ¢ OMOIIBIO psinoB Teitnopa
u MakiopeHna

7 |([Tagenue Ten nepeMeHHOM Macchl. PaBHOMepHO Hcnapsomasics Kamis Boasl. Cuna
conpotusieHus Ctokca. HaxoxaeHne 3aBUCUMOCTH CKOPOCTH JBUKEHHSI OT BpEMEHU

8 |ap B xuakoctu. OnpeeneHne CUiIbl JaBJICHHs Ha HIDKHIOKO ITOJIOBUHY OBEPXHOCTH IIapa.

9  |CxonpxeHue Opycka IO MEPOXOBATOH MTOBEPXHOCTH. BpeMst TOpMOKEHHS B CITydae 9aCTUIHOTO
U TIOJIHOTO Hae3/1a Ha IepoXoBaThlil yyacTok. [Ipumeps! 1uist pa3HeIx 3HaUeHUH K03 duirenTa
TPEHUS

10 |BeIBox ypaBHEHUS COCTOSIHUS UICATFHOTO T'a3a C YUYETOM IPO-TIOPIIHOHATBHOCTH TEIUIOEMKOCTH
TeMIeparype.

11 |Pacuer m3MeHEHUs BHYTPEHHEH SHEPTUU MacChl a30Ta IPH KBa3HCTATHIECKOM aIna0aTHIECKOM
pacmmpennn oT o0sema V1, 3aaruMaeMoro nmpu HopMaabHOM AaBiieHnu Pl, 1o oorema V2

12 |H3yyenue MeToqa M3MEPEHHS TEIUIO(GU3NUECKUX XapaKTEPUCTUK TBEPBIX TEJ KBa3H-THHEHHBIM

METOAOM.




o HaunmeHoBaHMe TeMbI IPAKTUYECKOT0 (CEMHUHAPCKOT0) 3aAHATHS

13 |H3yueHue sBHOM CXEeMBI sl pacieTa TeMIepaTypHbIX moJieil. MeTo 1 mocie10BaTeIbHOM
penakcanuu. M3orepMudeckue rpaHuLlbl

14  |M3y4eHue HESIBHOM CXEMBI IJIsl pacyeTa TeMIIepaTypHbIX MO-Jiei. MeTo/1 PpoA0JIbHO-TIONIEPEYHOM
nporoHku. HecranmoHapHble TpaHUYHBIE YCIOBUS

5. Opraﬂmaunonﬂo-Henaroruqecm/le yYcaoBusi

5.1. Odpa3oBaTe/ibHbIE TEXHOJOTHHU, UCNOJIb3yeMble sl ()OPMHUPOBAHMS
KOMIIeTCHIIN I

ITpoBeneHue NEKUMOHHBIX 3aHATUI MO TUCLUIIMHE OCHOBBIBAETCS HAa aKTUBHOM METOJE O0Y4eHHUs,
pyU KOTOPOM Yy4YallMecs He MAaCCUBHBIE CIIyILATENIH, a aKTUBHBIC YYAaCTHUKU 3aHATHUS, OTBEYAIOIUE HA
BOIIPOCHI IIpenojasaTelns. Bompocsl npenojasarens HaleleHbl HA aKTHBHU3ALUIO IPOLIECCOB YCBOCHUS
MaTepHala, a TakKe Ha Pa3sBUTHE JIOTMYecKoro MmpinuieHus. [IpenonaBaTtens 3apaHee HamMeyaeT CIIUCOK
BOIIPOCOB, CTHUMYJIMPYIOIIMX aCCOLMATHBHOE MBILIUIEHUE U YCTAHOBJIEHUE CBA3EH C paHEe OCBOEHHBIM
MaTEepHAIOM.

[IpakTndyeckue 3aHATHS IPOBOJIATCS HA OCHOBE pealu3allud MeToja OOydeHHs AeWCTBUEM:
OIIpeIeNIA0TCs pobIeMHble 001acTH, GopmupyroTcs rpynmnsl. [Ipyu npoBeneHnu NpakTUYECKUX 3aHATHUH
[PECIIEayIOTCs CIeIyIOIUe LeIu: IPUMEHEHNEe 3HaHUH OTAENbHBIX JUCLUIUIMH U KPEaTHBHBIX METOJIOB
Ul pelIeHus IPOo0JIeM U MPUATUS PelIeHuH; oTpaboTKa y 00y4arolIMXCcsi HaBBIKOB KOMaHAHOM paboThl,
MEXJIMYHOCTHBIX KOMMYHUKAIIUM M pa3sBUTHE JIUAEPCKUX KAayeCTB; 3aKpEIIEHHE OCHOB TEOPETUYECKUX
SHAHM.

ITpu npoBeneHNH y4eOHBIX 3aHATUI UCIOIb3YIOTCS MHTEPAKTUBHBIE JIEKLIUH, TPYIIIIOBBIE JUCKYCCHH,
pOJIEBbIE UTPBI, TPDEHUHTU M AHAJIN3 CUTYalUuil 1 UIMUTAIIMOHHBIX MOJIEIeH.

5.2. MeTtoanueckue yKa3aHusl JJs 00yYaIOIUXCS M0 U3YYEeHHUIO TUCIHIINHBI

[Ipy w3ydeHMHM  OUCHUIUIMHBI ~ OOYYalOMIMMCS  1€J1eco00pa3HO  BBIMONHATH  CJEIYIOIINE
PEKOMEHIAIIUU:

1. M3yuenune y4eOHOM AUCIUTUTMHBI JOHKHO BECTUCh CHCTEMAaTHIECKH.

2. Tlocme w3yueHHWss Kakoro-nmuOoO pasfena NO YYeOHMKY WIM KOHCHEKTHBIM MaTepHaiaM
PEKOMEHyETCs 110 aMSATH BOCIIPOM3BECTH OCHOBHBIE TEPMHUHBI, ONIPENEIIEHUS, IOHATHS pa3aena.

3. Ocoboe BHMUMAaHHUE CIEAYeT YJENUTh BBHIMOJHEHHIO OTYETOB MO TMPAKTHUYECKUM 3aHATHAM H
WH/IMBHTy aJIbHBIM KOMITJICKCHBIM 3aJJaHHSIM Ha CAMOCTOSITENTBHYIO paboTy.

4. Best TemaTHKa BOIIPOCOB, M3yYaE€MbIX CAMOCTOSATENBHO, 3a/1a€TCS Ha JICKIUSAX TPeTofaBaTeieM.
MM ke naroTcs NCTOYHUKY (B IEPBYIO O4Yepeb BHOBb M3/IaHHBIE B TIEPUOINYECKON HAYIHOH JIUTEpAType)
U1t GoJIee ETAIbHOTO TIOHMMAHHS BOIIPOCOB, 03BYUEHHBIX HA JICKIUH.

6. [lepeueHb yueOHO-MeTOAMYECKOr0 M MH(OPMAIMOHHOIO olecriedeHHs
JJISI CAMOCTOAITEIbHOM PadoThI 00Yy4ar0IMXCH M0 JUCHUILINHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JUTEPaTypa

bubnmnorpadudeckoe onucanme KonuyecTso
Ne n/m (aBTOD, 3arnaBue, BUA U3JaHUS, MECTO, H31aTEIbCTBO, IK3EMILISIPOB B
T'OJl 3JJaHNs1, KOJTMYECTBO CTPAHUIY) o6ubnmoreke

1. OcHoBHas IMTEpaTypa

1 babakos U. M. Teopus konebanwmii : yaeOHOe ocodue st By3oB / V. M. 111
babakos. - Mockga: [Ipoda, 2004.

2 TuxonoB A.H. YpaBHenus MmareMaTuueckoi (pU3UKH | yueOHHK [Tl By30B 82
/ A. H. Tuxonos, A. A. Camapckuii. - Mocksa: M3n-so MI'Y, Hayka,
2004.




2. JlonoJIHMTeIbHASI JIUTEpaTypa

2.1. YueOHbIe H HAYYHbIE H3TAHUSA

1 Babenko A. H. DiekTpoMarHuTHbIE OIS U BOJIHBI | yueOHOe nocodue / A. 22
H. ba6enko, A. H. I'pomsiko. - Momkap-Ona: Mapl TV, 2003.

2 I'mppoauHamuka u TermmoooMeH. - [lepms: , Uzn-so III'TY, 2011. - 80
(O6mas ¢usmka : yueonoe mocobue; . 4).

3 IMapmrakoB A. H. ®dusuka xonebanwii : yaebHOe mocobue st By30B / A. 101
H. IMapmrakog. - [lepms: U3n-so III'TY, 2010.

4 ®apiioy C. YpaBHEHUS ¢ YaCTHBIMH ITPOU3BOTHBIMH IS HAYIHBIX 5

pabOTHHUKOB U MHXEHEPOB : Tiep. ¢ aHr. / C. dapioy. - M.: Mup, 1985.

2.2. lleppoauyeckue U3IaHus

1 B mupe Hayku : Hay4HO-HH(GOPMAIIMOHHBIH kypHa / B Mupe Hayku. -
Mocksa: B mupe nayku, 1983-1993, 2003 - .

2 Ycnexu ¢puznyeckux Hayk : )KypHai / Poccuiickasi akajgeMus HayK ;
dusnueckuii uacTHTYT UM. [1. H. JIeGenesa. - Mocksa: PAH, ®u3. un-T,
1918 -.

2.3. HopMaTUBHO-TeXHHYECKHE U3TAHUSA

| He HCIIOJIB3YCTCA |

3. MeTonnqecmle YKazaHusd JJIsd CTYJAC€HTOB 110 OCBOCHHUIO NUCHUII/IUHBI

| He ucnonesyercs |

4. Y4eOHO-MeTOAUYECKOE O0ecliedeHHe CAMOCTOSITeIbHOI padoThI CTyAeHTa

| He HCIIOJIB3YCTCA |

6.2. DyIeKTpOHHAsI y4eOHO-MeTOoAnYecKasi JUTepaTypa

HoctynmHocTb
ceth MHTEpHET /
HaunmenoBanue Ccblika Ha ( p
Bun nutepartypsr . JIOKaJIbHAS CETh;
pa3paboTku MH(POPMAIMOHHBIHN pecypc

ABTOPU30BAHHBIN /
CBOOOIHBIH 10CTYII)

HononautensHas (Konecunyenko B.U., Bypaun B.B. |http://elib.pstu.ru/Record/RU [nokanbHas ceTh;
IuTepaTypa Oo6rmmas dusuka: yueon. mocodue. U.|PSTUbooks153371 CBOOOTHBIN TOCTYTI
IV. T'uapoanHamMuka 1 TemI000MeH
— [lepmp, M3n-Bo IIT'TY, 2011 —

167 c.
Hononuurensras |Komecunuenko U. B. Beenenue B |http://elib.pstu.ru/Record/RU [mokanbHas cets;
TuTepaTypa MeXaHHKY HecokumaeMoit sxuakocTr |PNRPUelib6734 CBOOOTHBIN TOCTYTI

: yae6HOe Tocobue / 1. B.
Konecunuenko, A. H. [llapudynun.
- [lepmb: U3n-so ITHUITY, 2019.

6.3. JIuleH3uOHHOEe ¥ CBOOOJHO pacHpocTpaHsieMoe MPOrpaMMHoOe obGecneveHue,
MCIOJIb3yeMO€e NMPH OCYIIeCTBJIEHHH 00pa30BaTeIbHOI0 MPoNecca mo JUCHHILINHE

Buxg I1O Haumenosaunune [10

OnepanoHHbIE CHCTEMBI Windows 10 (moam. Azure Dev Tools for
Teaching)



http://elib.pstu.ru/Record/RU
http://elib.pstu.ru/Record/RU

Bux I10O

Haumenosanue [10

[TpuxitagHOE MpOrpaMMHOE OOECTIedeHHE 00IIero Ha3HAYCHUS

Dr.Web Enterprise Security Suite, 3000
aut, [THUITY OIUHUT 2017

[TpuxitagHOE IpOrpaMMHOE OOECTIedeHHE 00IIero Ha3HAYCHUS

Microsoft Office Visio Professional 2016
(moam. Azure Dev Tools for Teaching)

6.4. CoBpemeHHbIe IpodeccHoHATIbHBbIE 0a3bl JAHHBIX U MHPOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBI, HUCMOJb3yeMble MPH OCYIIeCTBJIEHUN 00pPa30BaTeJILHOI0

npoiecca mo JUCHUIJInHe

HanmenoBanne

Ccpika Ha HH(GOPMALIMOHHBIN pecype

baza nannbpx Scopus

https://www.scopus.com/

Basa nanusix Web of Science

http://www.webofscience.com/

ba3a nqaHHBIX HAYYHOH AJIEKTPOHHON OMOJIMOTEKH
(eLIBRARY.RU)

https://elibrary.ru/

Hayunas 6ubnuoteka IlepMckoro HaloHaJIbHOTO
HCCIIEZI0BATENIBCKOT0 MOJUTEXHUUYECKOTO YHUBEPCUTETA

http://lib.pstu.ru/

DneKkTpoHHO-0MbInoTeyeas cucrema Jlanpb

https://e.lanbook.com/

Onekrponno-6ubaroreynas cucrema |PRbooks

http://www.iprbookshop.ru/

Nudopmarnmonnsie pecypesl Cetu KoncynprantlLittoc

http://www.consultant.ru/

DnekTpoHHas OndauoTeka nuccepranuii Poccuiickoit
rOCyIapCTBEHHON OMOMINOTEKN

http://www.diss.rsl.ru/

7. MaTepHaJbHO-TEXHHYECKOE O0ecmeyeHne 00pa3oBaTeIHLHOr0 Mpoiecca Mo

AUCHUIIJIUHE

Bun 3apsaruit

HaunmenoBanne He06X0IMMOT0 OCHOBHOTO 000PYA0BaHHS
U TEXHUYECKHUX CPEJICTB 00yUeHHS

KonnuecTBo equnmix

U IPOEKTOPOM

Jlexuus Komnerorep ninn HOyTOyK ¢ IporpaMMHBIM OO€cTIeYeHHEM 1

[TpakTHueckoe
3aHATHE U IPOEKTOPOM

Kommnbrotep mim HOyTOYK ¢ IPOrpaMMHBIM 00ecTIedeHuEM 1

8. @oH OLEHOYHBIX CPEACTB JUCIHIINHBI

|OHI/IcaH B OTACJIbHOM JOKYMCHTC



http://www.scopus.com/
http://www.webofscience.com/
http://lib.pstu.ru/
http://www.iprbookshop.ru/
http://www.consultant.ru/
http://www.diss.rsl.ru/

MunncrepcTBo 006pazoBanus U Hayku Poccuiickoit @eneparuu
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICILIETO 00pa30BaHUs
«IlepMcKkHil HAMOHAJBLHBIN UCCJIEA0BATEIbCKUI MOJUTEXHUYCCKUI
YHUBEPCUTET»

®OH/I OHUEHOYHbIX CPEACTB
JJ151 IPOBEAEHUs POMEKYTOYHOM aTTecTAlUM 00YYAOIIUXCS MO0 JUCHUILIHHE
«Du3NKa, cnenuaJbHbIe I1aBbD)
Ilpunosicenue k paboueii npozpamme OUCUUNTUHDBL

Hanpasnenus noocomoexu:

15.03.05 Koncmpykmopcko-mexuonozuieckoe obecnedeHue
Mmawunocmpoumenvivix npouzeoocmas 22.03.01 Mamepuanoseoenue u
MEeXHON02UU MAMePUAios

15.03.03 Ilpuxnaonas mexanuka

15.03.02 Texronoeuuecxkue mawumst u 060pyoosamue

15.03.02 Texnonoeuueckue mawiunsvl u 060pyoosarue

18.05.01 Xumuueckas mexHoni02ust IHEPSOHACHIUJEHHBIX MAMEPUATIO8 U U30eaUll
22.03.02 Memannypeus

27.03.02 Vnpasnenue kauecmeom

15.03.04 Asmomamuszayus mexnonio2uueckKux npoyeccos u npou3800Cmas
13.03.02 Drexmposnepeemuxa u snekmpomexHuka

20.03.01 Texnocghepnas b6ezonachocmo

21.05.01 Ilpuxnaonas eeodesus

23.03.03 Oxcnryamayus mpancnopmuo-mexHoL02UYecKUX Mauut U KOMNiIeKCco8

15.03.01 Mawunocmpoenue
Kypc:2/3 Cemectp: 4/5
TpynoémMkocTh:
KpenutoB no pabouemy ydeOHOMY TUTaHY: 3 3E
Yacos o pabouemy ydeOHOMY IIJIaHY: 108 u

dopma NPOMEKYTOYHOM aTTecTanumn: 3auer

[Tepmsb 2022



@OoH/I OLEHOYHBIX CPEACTB Ui MPOBEACHUS NPOMEXKYTOYHOM arrecTtauuu
oOyuaromuxcs Mo guciumuimHe «®u3nka, cneuuajJbHble TJIaBbD) SBISETCS YaCThIO
(npunoxxeHnem) K pabodeil mporpaMMme IUCHUILIMHBL. DOHJ OLIEHOYHBIX CPEACTB IS
MPOBEJCHUS MMPOMEKYTOYHON aTTeCTAllMi 00YyYaroIMXCs MO AUCHUIUIMHE pa3padoTaH B
COOTBETCTBHUM C 00mIel 4acThio (POHAA OLEHOYHBIX CPEACTB I IPOBEACHUS
MIPOMEKYTOUYHOM aTTECTalldd OCHOBHOW 00pa30BaTEeIbHOW IMPOTpaMMBbl, KOTOpas
YCTaHABJIMBAET CHUCTEMY OLICHUBAHUS pE3YyJbTAaTOB IPOMEXKYTOUYHOM aTTECTallud U
KPUTEPUU BBICTABJICHHUS OLEHOK. {OOHJ OLICHOYHBIX CpPEICTB JUIsl IPOBEACHUSA
IPOMEXYTOUYHOM aTTecTalluyd OOYYaroUIMXCs MO JUCUUIUIMHE YCTaHaBIMBAaeT (GOPMbI U
IPOLEAYyPbl TEKYLIEro KOHTPOJSA YCIEBAEMOCTH M IPOMEKYTOYHOM aTTecTaluuu
o0yyaromuxcs Mo JUCIUILINHE.

1. IlepeyeHb KOHTPOJHMPYEMBIX Pe3yJabTATOB OO0Y4YeHHS] MO IMCHHUIIHHE,
00bEeKThI OLIECHUBAHHUS U BUbI KOHTPOJIS

Cornacuno PIIJI, ocBoeHne y4eOHOro Marepuana JUCHUIUIMHBI 3allJJAHUPOBAHO B
TEUCHUE OJHOTO ceMecTpa (YETBEPTOro ceMecTpa ydeOHOro IuiaHa) M pa3ouro Ha 2
y4eOHBIX pasnena. B kaxmom paszene MpeayCMOTPEHBl ayJIUTOPHBIC JIEKIIMOHHBIE H
NPAaKTHUECKUE 3aHATHSA, a TaKXKe CaMOCTOsTeNlbHAas paboTa CTyaeHTOoB. B pamkax
OCBOEGHUS yUeOHOT0 MaTepHaia JUCIUILTHHBI (POPMHUPYIOTCS KOMIIOHEHTHI KOMITETEHITHI
3Hamv, ymemov, e61ademv, ykazaHnHble B PIIJ[, xoTopsie BBICTyHmaroT B KauyecTBE
KOHTPOJIUPYEMBIX pE3yJIbTaTOB OOyU€HHUs MO IUCHUIUIMHE «@PHU3HKa, clenHaJbHbIe
raaBb» (Tadu. 1.1).

KoHTponb ypoBHSI YCBOCHHBIX 3HAHMM, OCBOEHHBIX YMEHUN U IPUOOPETEHHBIX
BJIAQJICHUN OCYILIECTBISIETCA B paMKax TEKYIIero, pyOeKHOro U MPOMEXKYTOYHOIO
KOHTPOJISI MpU cOoOECeOBAHUAX MOCIE H3YYEHMsI TEOPETUYECKOTOo MaTepuaia, clade

OTYCTOB 110 MHANBUAYAJIbHBIM 3aJIaHUAM H 3a4CTa. BI/II[I)I KOHTPOJII CBCIACHLI B Ta6m/1uy
1.1.

Tabnuua 1.1. IlepedeHb KOHTPOIUPYEMBIX PE3YJIBTATOB O0YyUEHHUS IO AUCIUTLIUHE

Buj xourposs

KonTposmmpyembie pe3yabTarbl 00y4eHHus: 110

Texkymmi Py0exubIii Hrorosbii
ucuuminze (3YBbi =
et ( ) C | ou3 | 3auér |
YcBOCHHBIE 3HAHUA
3.1 3HaeT coBpeMeHHbIe TpeOOBaHUS U +

MPOTpaMMHBIE CPEICTBA JIJIsT OPOPMIICHUS
pe3yJabTaTOB PACYETOB.

3.2 3HaeT MaTeMaTHYECKYIO (POPMATH3ALIHIO +
(dbyHIaMeHTaNbHBIX (PU3MUECKUX 3aKOHOB B
OJIHOPOJHBIX U HEOJJHOPOJHBIX CPENaX, B TOM
YHUCJIe 3aKOHOB TETUIONPOBOIHOCTH, TU(PPy3un,
JMHAMUKU (IIIOU0B, GUIBTPALUH KUAKOCTH U
rasa.

3.3 3HaeT OCHOBHBIE METO/IbI PELICHHUS +
MPUKIAAHBIX 3aaa4 SJICKTPOJUHAMUKH.

OcBoeHHBbIE YMEHUA

¥.1 YmeeT npuMeHSTh METO/Ibl MAaTEMATUUYECKON +
(bU3MKY 715 penieHns CTaHAApTHBIX 3a7a4




V.2 YmeeT npuMeHsITh HH)OPMAITMOHHBIC +
TEXHOJIOTHH /11 00pabOTKH, aHaIM3a U
IIPEJICTaBJIEHMSI PE3YJIbTaTOB PACUETOB

¥.3 YMeer popMyIupoBaTh U pemiaTh +
NPUKJIaHbIC 3312491 GUUKH [TPU UCCIICAOBAHUN
(U3NIECKUX MPOLIECCOB

IIpuoOpeTreHHbIE BJaEHUS

B.1 Bnageer HaBbIKaMu ~ aJIrOPUTMHU3ALUU +
pelIeHUs 33/1a4 MaTEMaTUIeCKON (DU3HKH.

B.2 Binaneer ¢puznyeckuMu MeTOgaMU PEIICHUS +
NMPUKIAIHBIX  337a4  [OpU  HCCIIECJOBAHUH
(U3NIECKUX MPOLECCOB

B.3 Biangeer HaBbIKaMM OIEHKH BETMYUHbI +
Pa3IMYHBIX MTAPAMETPOB peraeMont pu3ndeckon
3a/1a4u.

C — cobecedosanue no meme; OU3 — omuem no uHOUBUOYATLHOMY 3A0AHUIO.

WTOroBoil OLEHKOW JOCTHKEHHUS pe3yJbTaTOB OOyYEeHHsS 1O JUCUUIUIMHE
ABJISIETCA NPOMEXKYTOYHas arTecTaluus B BHJAE 3a4era, IPOBOAMMAS C Y4ETOM
PE3yJbTAaTOB TEKYLIETO U PyOEKHOI0 KOHTPOJIS.

2. Buabl KOHTPOJIsl, TUTIOBbI€ KOHTPOJIbHBIE 3aJaHUs] U IIKAJIbI OIleHHBAHUA

pe3yJIbTaToB 00y4eHUs
Texymuii KOHTPOJIb YCIEBAEMOCTH MMEET I1eJIbl0 00ecreueHne MaKCUMalbHOU

3¢ (PeKTUBHOCTH y4yeOHOro TMpolecca, yIpaBlIeHUE MporeccoM (OpMUPOBAHUS
3aJIaHHBIX ~ KOMIETEHIIMI 0o0ydaeMbIX, TMIOBBIINICHHE MOTHUBAIlMK K yuyebe U
IPEIyCMAaTPUBAECT OLCHUBAHUE XOJa OCBOCHMUS JHUCUUIUIMHBIL. B COOTBETCTBUM C
[TosoxeHneM O MPOBEACHUM TEKYLIEr0 KOHTPOJIS YCHEBAEMOCTH U ITPOMEKYTOUYHOMU
aTTecTaly o0yJaroluxcs Mo 00pa3oBaTelbHBIM MMPOTPaMMaM BBICIIETO 0Opa30BaHUs
— mporpammaM OakalaBpuara, creudanurera W Maructparypel B [THUITY
MPEIyCMOTPEHBl  CIEAYIOIIME BUAbBl W MNEPUOJUYHOCTH TEKYIIEr0 KOHTPOJIA
YCIEBAEMOCTH O0YYAIOIINXCA:

- BXOJIHOM KOHTPOJIb, MPOBEPKA UCXOJHOTO YPOBHS MOJTOTOBICHHOCTH 00y4aeMoro
U €ro COOTBETCTBUS NMPEABIBISIEMBIM TPEOOBAHUIM JJISI U3YUYCHUS JAaHHOW AUCIUTIIINHBI;

- TeKYIIHI KOHTPOJb YCBOSHUSI MaTepuaia (YPOBHSI OCBOEHUSI KOMIIOHEHTA «3HATh
3aIaHHBIX KOMIIETEHIMI) HA Ka)KOM TPYNIIOBOM 3aHSITUU M KOHTPOJb MOCEHAEMOCTH
JICKIIMOHHBIX 3aHSATHUM;

- TPOMEXYTOUHBIH W PYOEKHBI KOHTPOJb OCBOCHHSI OOYYa€MBIMH OTICIBHBIX
KOMITOHEHTOB «3HaTbh», «YMETh» 3aJaHHBIX KOMIIETEHIUN MYyTEM KOMIIBIOTEPHOTO WU
OJJaHOYHOTO  TECTUPOBAHMS,  KOHTPOJBHBIX  ONPOCOB,  KOHTPOJBHBIX  pabOT
(MHIMBUIYaTbHBIX JOMAITHUX 3aJIaHUi), 3alIATHI OTYETOB MO JIAOOPATOPHBIM paboTam,
pedepartos, acce u T.1.

PyOGexxHbIlt KOHTPOJIb MO AMCIUILIMHE MPOBOAUTCS Ha CICAYIONICH Hejesne Mocie
MPOXOXKACHUS MOIYJs JUCHMUIUIMHBL, a MPOMEXKYTOYHBIH — BO BpeMs KaxI0ro
KOHTPOJIBHOTO MEPONPUSTUS BHYTPU MOAYJIEH NUCHUTUINHBI;



- ME)KCECCUOHHAs arTecTalus, €AUHOBPEMEHHOE IOJBEIACHUE WTOTOB TEKYLIEH
YCIIEBAEMOCTH HE MEHEE OJHOIO pa3a B CEMECTP MO BCEM AUCLHUIUIMHAM JUIA KaKIOTO
HaIlpaBJIeHUs MOJTOTOBKH (CIIELUATIBHOCTH), Kypca, TPYTIIbL;

- KOHTPOJIb OCTATOYHBIX 3HAHUM.

2.1. Texkyuuii KOHTPOJIb YCBOCHUS MaTepHAaJia
Texymmuii KOHTpPOJIb YCBOCHHsS Marepuana B ¢opMme cobeceloBaHUS WIH

BBIOOPOYHOTO TEOPETHUYECKOIO OMpoca CTYACHTOB IPOBOJMUTCS MO KaXJAOW TeEME.

Pe3ynbTaThl o 4-X OamIbHOM IIKAJIe OLEHUBAHUS 3aHOCSATCS B KHIDKKY ITPENoaaBaTens u

YUYUTBIBAIOTCS B BHUJE MHTETPAJIbHOW OLEHKA NPU MPOBEACHUH MPOMEXKYTOUYHOU

aTTeCTaluU.

TumnoBble 1MIKaaa U KPUTEPUHU OLIEHKU PE3yJIbTaTOB coOeCeI0BaHuUsI IPUBEICHHBI B
obmreit yactu ®OC oOpazoBaTeILHON MPOTPAMMBI.
Tunosbie BONPOCHI HA cO0eCeTOBAHNHU JJI1 KOHTPOJISI YCBOCHHBIX 3HAHUIA:

1. CrauuonapHasi TeIUIONPOBOAHOCTh. Ilepemada TemjaoTel dYepe3 IUIOCKYIO CTEHKY.
['pannyHbIE yCIIOBUS IEPBOTO POJia, TPETHETO POJA.

2. CramuoHapHas TETUIOMPOBOJHOCTh B IApe C y4ETOM BHYTPEHHHX HCTOYHHUKOB TEILIa.
BbiBol ypaBHEHHS TEIUIONPOBOAHOCTH [UIsl CHEpPUUECKU-CUMMETPUYHOTO CIIydas.
Haxoxxenue moss temmneparyp.

3. TemnompoBOIHOCTH B cTepkHE (peOpe) MOCTOSIHHOTO MONepedHoro ceueHus. CTep)KeHb
0eCKOHEYHOM U KOHeuHOM JuinHbl. ['unepOonndyeckue GpyHKIUU.

4. OxnaxiaeHue (HarpeBaHue) Tel KOHEUYHBIX pa3MepoB. TeopemMa O MEPEMHOXKEHUU
pemenuit. [Ipumep nis mapamnenenunena.

5. BonnoBoe ypaBHenue. Ilomepeunbie kosie0aHUs CTPYHBI, 3aKpEIUICHHONM B KOHIaX.
Merton @ypee.

6. WurerpansHoe mpeoOpazoBanue Jlamnaca. Tabnuiia opurunHanoB U H300paKeHUI.

7. Pemenue nuddepeHunanbHbIX YpaBHEHHUH ¢ MTOMOILBIO ONEPAI[MOHHOIO UCYUCIICHUS.
Meton HeomnpeaeneHHbIx Koadduunentos. [Ipocreiimme (aemMeHTapHbIe) APOOH.
Brinyxaennsie konebanus. Pemenue ¢ ucnonb3oBanueM npeobdpazopanus Jlammaca.

9. VYcranoBuBIIeeCs [BUKEHUE JKUJIKOCTH MEXIY NapajuleIbHBIMU IUIOCKOCTSIMH —
teuenune Kystra. [Ipoduib ckopocTu u pacxo KUIKOCTH.

10. JIBm>keHue KUAKOCTH B Kpyriion Tpyoe — tedenue [lyaseitns. [lapabonmueckuii mpoduib
ckopoctu. OObeMHBIH pacxon W cpeaHsisi ckopocTh. Uwucno PeliHonbiaca. YyacTok
TUAPOJIMHAMUYECKON cTabmin3anuu. ['mapaBiuyeckuid paguyc s TpyO CIOKHOTO
npodusist ceueHus.

11. VpaBHenust cBOOOTHOM KOHBEKIIMU B MpuOmkennn byccunecka.

12. KoHBEKTHBHOE T€UEHHE B BEpTUKAIBHOM cioe. [locTaHOBKa 3a/1a4uM U pelIeHue.

13. CranmonapHasi TeIUIONpoBOAHOCTh. [lepemaua TemynoTsl dYepe3 IUIOCKYHO CTEHKY.
['pannyHbIE yCIIOBUS MEPBOTO POJia, TPETHETO POJA.

14. CraunonapHasi TEIJIONPOBOAHOCTh B IIApe C YYETOM BHYTPEHHUX HMCTOYHUKOB TeIUIA.
BoiBog ypaBHEHHMsS TEIUIONPOBOAHOCTH s  CHEepUUYEeCKU-CUMMETPUYHOTO  CITydas.
Haxoxnaenue nomns remmeparyp.

15. TeruionpoBOAHOCTH B cTEp>KHE (peOpe) MOCTOSIHHOIO MONepeyHoro ceueHus. CrepkeHb
0eCKOHEYHOH 1 KOHeUHOH JuyHbl. [ unepOonndyeckue GpyHKIUN.

16. Oxnaxzaenue (HarpeBaHUe) TeNl KOHEUYHBIX pa3MepoB. Teopema O TNEpEeMHOKEHHUU
pewenuii. [Ipumep ans nmapamnenenunena.

17.BonnoBoe ypaBHenue. llomepeuHble KoneOaHUS CTPYHBI, 3aKPEIUIEHHOM B KOHIIAX.
Meton ®@ypse.

oo



18. UnrerpansHoe npeodpazoBanue Jlammaca. Tabnuma opuruHanoB u n300paskeHuil.

19. Pemenne nuddepeHnnanbHbIX ypaBHEHUH ¢ TOMOIIBIO ONEPANMOHHOTO HCUUCIICHUSI.
Meton HeomnpeaeneHHbIx kodpdunnentos. [Ipocreiimme (aemMeHTapHbIe) APOOH.

20. Boiny>xiennble koniebanus. Pemenue ¢ ucnonb3zoBanueM npeodpazoBanus Jlamnaca.

21. YcraHoBuBIIEEeCS JBMKEHUE SKUJIKOCTH MEXIY NapajuleIbHBIMU IUIOCKOCTSIMH —
teuenne Kystra. [Ipoduib ckopocty u pacxo KUIKOCTH.

22. JIBWKEHHE )KUIKOCTH B KpyTiioli Tpyoe — TeueHue Ilyaseitns. [Tapabonmmueckuii mpoduinb
ckopoct. OOBEMHBIN pacxox W cpedHss ckopocTh. YUucimo PeitHonmbaca. YdacTtok
TUIPOIMHAMUYECKON cTabmin3anuu. 'mapaBnuueckuil paguyc ais TpyO CIOKHOTO
npoduis ceueHus.

23. YpaBHeHUs1 CBOOOTHON KOHBEKIIMH B TpHOIMKeHN byccrnnecka.

24. KoHBEKTUBHOE T€UEHHE B BEpPTUKAIBLHOM ciioe. [locTaHoBKa 3a7auu U pelieHue.

2.2. Py0OesxHblil KOHTPOJIb
PyGexHbIii KOHTPOJb I KOMIUJIEKCHOTO OIEGHUBAHUS YCBOEHHBIX 3HAHUM,

OCBOCHHBIX YMECHHH W TPHOOpETeHHBIX BiajgcHui (Tadm. 1.1) mpoBomutcs B dopme
KOMIUICKCHBIX MHAWBUYATbHBIX 3aJaHUN TMOCJTE M3YYEHUs KaXJO0ro paszjena yuyeOHOU
JUCUUIUIMHBL. Pe3ybTaThl BBIOTHEHUS KOMILJIEKCHOTO 3a/JaHusl OLEHUBAIOTCS 1O 4-X
OaIbHOM IIKaJIe ¥ 3aHOCATCS B KHUKKY IIpenoaaBatesisi. DTH pe3yJIbTaThl YYUTHIBAIOTCS B
BH/JIE MHTETPAJIbHOMN OLICHKH MPU MPOBEICHUH MPOMEKYTOUYHOUN aTTECTALIUU.

Tunossie mIKajaa U KPpUTCPHUH OLOCHKH PC3YJIbTATOB 3allIUThI HHAWBUAYAJIBLHOI'O

KOMILJIEKCHOTO 3aJlaHus ipuBeieHbl B 0011eit yactu @OC 06pa3oBaTeIbHOM TPOrPaAMMBI.

Cormacuo PIIJl 3amnanupoBaHo 2 0j0Kka HMHIAUBHUAYAJIbHBIX 3aJaHUM TOCIE

OCBOCHHA CTYACHTAMHU COOTBCTCTBYIOIIUX PA3ACIIOB NUCIUILIINHBI.

3ananue Nel «YpaBHEHUSI MaTEMAaTUYECKON (PUBUKI
3ananue Ne2 «MexaHuKa U TEPMOJIUHAMUKA KUJIKOCTH 1 ra3a

Tunosble 321241 KOMIIEKCHOT0 MHANBUAYAJBHOTO0 3agaHust Ne 1:
1. Tomyuuts dhopmMyIbl 11t pacyeTa KO3P(GUIIUEHTOB TP Pa3IoKeHUN QYHKIIUN B
psan Oypse.
Pa3zo0paTh npruMepbl ceMeNCTB OPTOTOHAIBHBIX (PYHKIIUH.
3. Pacuer nByXMOAOBBIX CHCTEM: TIOMIEPEUHBIC KOJIeOaHUs IETOYKN TPy KHHHBIX
MAasITHUKOB.
4. Pacyer IByXMOJIOBBIX CUCTEM: MPOJOJIbHBIE KOJIEOaHUs aphl MPYKUHHBIX
MasiTHUKOB.
Pacuer nByXMO/OBBIX CHCTEM: CIIBOCHHBIIN KOJI€OATEIbHBIM KOHTYD.
Pacuer Mo kone0anuii CTpyHbl C IBYMsI CBOOOJAHBIMU KOHLIaMU MeToAoM Dypbe.
Pacuet Moz koneOaHuit CTPYHBI C OJJHUM 3aKPEIUIEHHBIM U BTOPBIM CBOOOIHBIM
KOHIIOM.

N

~N oo

Tunosble 3a1a4M KOMILUIEKCHOTO HHANBHUIYAJbHOTO 3a1aHus Ne 2:

1. ITapenue Tena Ha 3eMJIIO C YUYE€TOM COMPOTHUBIICHHS BO3yXa MPOMOPIMOHATIBHOTO
KBaJipaty ckopoct. HaxoxxaeHue 3akoHa JBM>KEHUS MAJAl0NIEro Tea.

2. OcTaHOBKa JIOJIKH C y4€TOM COMPOTHUBIICHUS BOJBI MPOTIOPITMOHAIBHONU CKOPOCTH.
Bpewmst nBukeHust 10 MOYTH MMOJIHOM OCTAaHOBKH.



3. JIBmwxeHue Tena, OPOIMIEHHOTO O YIJIOM K TOPU30HTY, C YI€TOM COMPOTHBIICHUS
Bo3nmyxa. OmpeneneHne TPaeKTOpUM NBIKECHHS. PacdeT MakCMMalabHOW BBICOTHI
no’beéMa U JAIbHOCTH MosieTa. ['paduku TpaeKTopHu.

4. Bpemsi ABWKEHHS TyJId dYepe3 Opyc C y4EeTOM MPOTOPIUOHAIBHOCTH CHJIBI
COIPOTHUBIICHUS KBAJPaTy CKOPOCTH.

5. CkonmxeHue Opycka IO IIEPOXOBATOM MOBEPXHOCTU. Bpemsi TopmokeHUsS TpH
JaCTUYHOM M TIOJTHOM Hae3je Ha IIepOXOBaThId yd4acToK. [Ipumephl Ui pa3HbIX
3Ha4YeHUHN Kod(PpuIueHTa TpeHus.

6. Paccumrarh OXJaXXJIeHHUE PE3MHOBOM IUIACTHHBI, PaCIpeeICHUe TEMIIEPATypPhl U
MOTEPH TETLIOTHI.

7. C moMOIbI0 JUHEHHOTO HMHTEPIOJSIIIMOHHOIO MHOrowieHa JlarpaHka HaWTu
koddumuent pl mpu yucne Bi =3,73, ecnu Omwkaitmme 3navenus: wl=1,1925
npu Bi=3,0 u pn1=1,2646 npu Bi=4,0.

2.3. IlpomexyTouHasi aTTecTauus (MTOrOBbI KOHTPOJIb)

JlomycKk K MPOMEXYTOYHOW aTTeCTallMd OCYLIECTBIAETCS IO pe3yJbTaram
TEKYIIEro U pyoe>KHOT0 KOHTPOJIA. Y CIIOBHUSIMU JIOMYCKa SIBIISIFOTCS YCIIEITHAs cja4ya BCeX
KOMIUIEKCHBIX MHAWBUIYATbHBIX 3aJIaHUN M TMOJOXKUTEIbHAS WHTETpajbHasl OIIEHKA IO
pe3yJibTaTaM TEKYIIEro U pyOeKHOTO KOHTPOJIS.

2.3.1. TIlpoueaypa mnpoOMeKYTOYHOW aTTecTauuu 0e3 JONOJHUTEJIHLHOIO
aTTeCTAIMOHHOT0 UCIILITAHUS

[IpomexxyTouHast aTTecTalusi NpOBOAUTCS B (hopMe 3auera. 3a4eT MO JUCHUTIIINHE
OCHOBBIBAETCS HA pe3yJIbTaTaxX BBINOJHEHUS MNPEAbIAYIINX WHAWBUIYAJIbHBIX 3aJaHUI
CTyJI€HTa MO TaHHOW JUCLHUILINHE.

Kpurepun BbIBEIEHHST WTOTOBOM OLIEHKHM 3a KOMIIOHEHTHI KOMIIETEHIIMH IIpH
MPOBEICHUH TPOMEXYTOYHOM aTTeCTallMk B BHJIC 3a4€Ta MPUBEICHBI B OOIICH dacTu
®OC 06pazoBaTenbHON TPOTPAMMBI.

2.3.2. Ilpouexypa mnpOMEKYTOYHOW aTTecTallul ¢ TNPOBeJeHUEM
aTTeCTAIMOHHOTO UCTILITAHUS

[IpomexxyTouHast arrectalusi B BHJE 3a4eTa MO JUCHUIUIMHE TPOBOAUTHCS C
MPOBEJICHUEM aTTECTAI[MOHHOTO UCIBITaHUA 10 OuwiietaMm. buieTr coaepkuT 3aganue s
KOHTPOJISl YPOBHSI IPUOOPETEHHBIX BIaJCHUN BCEX 3asBJICHHBIX KOMITETCHIIUH.

TunoBbie BONPOCHI U 3aaHusl 1JIsl 3a4€Ta M0 JUCHUILIUHE

1. ChopmynupoBath rpaHUYHBIE YCIOBUS JIJIsl JaHHON HAYaJIbHO-KPaeBOM 3a/1auu,

Hanpumep, O AuGPy3un YacTull, MOMEIICHHBIX B Y3KYIO BEPTHUKAIBHYIO
TpYOKY, 3alI0JIHEHHYIO HEUTPAJIbHON CpeAoi 1 HAXOSAIIEHCS B MOJIE TAKECTH;
O HarpeBaHUU TOHKOTO CTEPIKHSI.

2. PaccuuTaTh 3a7ady NWHAMHUKU WJICATLHOM W pEaJbHOM KUAKOCTH (TapeHHe
m1aThOpMbl Ha BEPTUKAIBHBIX CTPYSX, CTEKAHWE JKUIKOCTA TIO HAKJIOHHOM
MJIOCKOCTH, COpOC BOABI 4Yepe3 IUIOTHHY, WCTEKaHUE KHUIKOCTH W3
UUAJIMHIPUYECKOTO COCYa).

. PaccunTaTh XapakTepUCTUKHU IEPEHOCA MPOCTHIX CUCTEM.

4. Tloka3aTh Ha mMpuUMepax, KaK CUMTACTCS TUIPABIUYECKUN pamuyc sl TpyO
CJIOHOTO (PUTYPHOTO TPODUIISL.

5. PaccunTtarh MMHBI yY9acTKOB THAPOJAMHAMHYECKOW CTAOWIIM3AIMN TEUCHUS

w
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[Tyazeiins npu yBeIMUEHUN CKOPOCTU TEUEHUS )KUIKOCTH B KPYTJIOi TpyOe.
6. Mcronp30BaTh METO HOPMAIBHBIX KOOPJIAWHAT JJIsI pacdeTa MOJ B CHCTEMax C
HECKOJBKAMH CTETICHSIMH CBOOOBI (MMPOJOIBHBIC U TIOTIEpEYHBIC KOJICOaHUs B
CUCTEMaX Mapbl IPy30B U TPEX MPYKUH, CIBOCHHOTO KOHTYPA).
/. cnonb30BaTh METOJ PACHPOCTPAHSIIONIMXCS BOJIH /IS HEOTPAHUYCHHBIX U
OTpaHUYCHHBIX 00JIaCTEH.
8. Mcnonp3oBath MeTon Dypbe IS pacuera MOJ B CHCTeMaX C OCCKOHEUYHBIM
YUCJIOM CTeneHel cBOOOIbI (1IEMOYKH MassTHUKOB, LC-1iernoukn).
9. Ucnonb3oBate mMeron Dypbe Ui pacyeTa paclpeseiieHdus TeMIlepaTypbl B
OTpaHUYCHHOM, MTOTYOrPAaHUYCHHOMN MJIM HEOTPpAaHWUUYEHHON 00JIacTH.
10. Tloctpouts rpaduku TPAEKTOPHUHU ABHXKEHHUS Teja Maccoi 1 Kr, GPOIIEHHOTO MO/
yIiioM 45 TpaaycoB K TOPU30OHTY, €CJIM HadaibHasi ckopocTh 60 m/c, koadduiuent
compotuBicHuss Bo3ayxa 0,1 kr/c, a cujga CONPOTHUBIICHUS MPOMOPIHOHATbHA
ckopoctu. (Bo3moxxHo ucnoas3oBanue nakero Maple, Excel MO).
2.3.3. llIkanbl oueHNBaHMS Pe3ybTATOB 00yUeHUsI HA 3a4eTe
Onenka pe3ynbTaToB OOy4YeHHsS 10 JUCHMIUIMHE B (QopMe  YpOBHSA
c(hOpMHUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, yMemb, 8lademsb 3asBICHHBIX KOMITETCHIIUN
MPOBOJUTCS 0 4-X OaJUTbHOM IIKaJe OLlEHUBAHUS.

TumnoBble 1IKanda U KPUTEPUM OLICHKHU PE3yJIbTATOB OOYUECHHS IMPHU Cllaue 3ayeTa
JUIsi KOMIIOHEHTOB 3Hamb, yMmemsv U 61adems TpuBeAeHb B ob6mer dactu DPOC
00pa3oBaTeIbHOI NPOTPaMMBI.

3. Kputrepuu ouneHMBaHUsI YPOBHS C(POPMHPOBAHHOCTH KOMIIOHEHTOB U
KOMIIeTeH Uil

3.1. Ouenka ypoBHsl ¢()OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIeTeH il

[Ipu onenke ypoBHsS C(HOPMUPOBAHHOCTU KOMIIETEHIIUNA B paMKax BBIOOPOYHOTO
KOHTPOJIS [IPU 3a4€TE CUYUTAETCS, YTO NOYYEHHAS OYEHKA 3 KOMNOHEHM NposepseMoll 6
ouneme Komnemenyuu o0b6obwjaemcsi HA COOMEEMCMBYIOWUL KOMNOHEHM  B8Cex
KoMnemeHyutl, oopmupyemulx 8 pamKax OaHHOU Y4eOHOU OUCYUNTUHDL.

OOmast oreHka YpOBHA C(POPMHPOBAHHOCTH BCEX KOMIICTCHIIUH MPOBOJUTCS
MyTeM arperupoBaHusl OLICHOK, IOJYYEHHBIX CTYJACHTOM 32 KaXJblii KOMIIOHEHT
bopMUPYEMBIX KOMIIETCHIIUN, C YYETOM PE3YyJbTaTOB TEKYIIETO U PYyOEKHOTO KOHTPOJIS
B BHJIC MHTErPAJIbHOW OLIEHKU MO 4-X OamipbHOM mikane. Bce pe3ynbTaThl KOHTPOJIS
3aHOCATCA B OLEHOYHBIM JIMCT M 3alOJHAKTCA NPENOAaBaTeIeM IO HUTOram
IIPOMEXYTOUYHON aTTECTALUH.

dopMa OIIEHOYHOTO JINCTA U TPEOOBAHMSI K €T0 3alOJHEHUIO TTPUBECHBI B 00IIIEH
gactu @POC 06pa3oBaTeIbHON MPOTPAMMBI.

[Ipu dopmupoBaHHM HUTOTOBOW OIICHKH MPOMEKYTOUYHOW aTTeCTalldd B BUIE
3aueTa WCIOJIb3YIOTCS THUIOBBIC KpPUTEPHUH, TMpuBeAeHHbIe B o60meir yactu DOC
00pazoBaTeIbHOM MPOTPAMMBEI.



