benepanbHOE TOCYIaPCTBEHHOE OFOIKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIET0 00pa30BaHUs
«MPKYTCKHUM I'OCYJAPCTBEHHBIA YHUBEPCUTET»
®I'BOY BO «UTI'Y»
Kadeapa ruaposoriuu ¥ npupo/I0moIb530BaHks

VTBEPXKJIAIO
=m0 OK BonorkuHa

«18» uronsg 2021 r.

Pabouas nporpaMMa JMCHUIIMHBI

HanmeHnoBaHue JUCHUILIMHBI
b1.0.34.01 KnHeMaTnkKa JKHJIKOCTH H ra3a
Hanpasnenne noarotoBku
05.03.04 I'mapomMeTeopo.1orusi

HampasnenHocTs (poduis) moAroTOBKU
HNudopmannoHHble TEXHOJOIMH B THIPOJIOTHH

KBanuduxanus BbIITyCKHUKA - OaKaIaBp
®opma o0yuyeHus - OUHas

CornacoBano ¢ YMK reorpaduueckoro Pexomennosano kadeapoii ruaposiorun u
¢akybTeTa NPHPOAONOJIH30BAHMS:
[Iporokosa Ne 12 Ot «05» wmions 2021 r.

[Tporokon Ne 6 ot «18» mions 2021 r. ) _—
[Ipencenarens Z—~— C.K. Bonorxkuna "3as. kadeapoii Z/tz’, A.B. Apryunnunesa

WpkyTtck 2021r.



Conepxanue

I. Lenw u 3amaunt TUCIUTUIAHBI (MOJTYJIS)
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I. Deau u 3aga4u TUCHUILIMHBI (MOYJIs1):

Lenw: Tlonyyerne oONIHMX U CIICIIUAITBHBIX 3HAHUH 0 KHHEMATHUKE KHUJIKOCTECH U Ta30B.
Ienu ocBOCHMS TaHHOW TUCIMILINHBI OMPEIEISIOT €€ OCHOBHBIC 3a0ayu:

3adayu TUCITUTIINHEI:

® [MOJIYUYCHUIO 0a30BBIX 3HAHHUI 110 KHUHEMATHKE JKHIKOCTH M Ira3a
° (bOpMI/IpOBaTB YMCHHUEC PCIIATh 3aAa4Y KHWHCMATUKU JKUAKOCTHU U rasa.

II. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

YueOnas nucrumuimHa (Moayiib) 51.0.34.01 KnnemaTuka *KWIKOCTH W ra3a OTHOCUTCS K 00sI-
3aTtenbHOlM YacTu. COBOKYIHOCTh Pa3JieioB, BKIIOYCHHBIX B IPOrpaMMy JAHHOTO Kypca, MPEACTaBIsIeT
co00ii BaXKHBIH 3TaIl €IMHOW CUCTEMBI MIOATOTOBKH 0aKaJIaBPOB B 00JIACTH 2UOPOMEMeopOIocUU.

Jyis n3ydeHus JaHHOW y4eOHON MUCIUILTUHBI (MOYIs) HEOOXOAMMEI 3HAHHS, YMEHUS U HAaBBIKH,
(hopMUpyeMBbIC IPEIICCTBYOIIUMHU JUCITUTUIMHAMU.
51.0.16.02 Mamemamuueckuii ananu3z

F1.0.15 Quszuxa

HepequL nocCJICAYIOIIUX y‘-Ie6HLIX JAUCHUILINH, OJI KOTOPBIX HCO6XOI[I/IMLI 3HaHUA, YMCHUA U

HaBBIKU, POpMUpyEMbIe JaHHON Y4eOHOH JUCLIUIUTUHOMN:

b1.0.39 Mamemamuueckue memoouvl u MOOeAU 8 3a0a4ax OKpyscaouell cpedvl

III. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCIHUIIJINHBI
[porecc ocBOCHUS AUCIUIUIMHBI HAMIPaBJIeH Ha popMupoBaHue KoMIEeTeHIUH B cooTBeTcTBIH ¢ DI'OC
BO u OIl BO no nanHoMy HampaBieHuto noarotoBku 03.03.04 I'uopomemeoponozus.
IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YUYEHUS M0 TUCHHILINHE (MOIYJII0), COOTHECEH-
HBIX C MHAMKATOPAMH J0CTH/KCHUS KOMIIETEeH Uil

MPUMEHSITH 0a30BBIC
3HAHUS B 001aCTH
MaTeMaTHYCCKHUX U
€CTECTBEHHBIX HAYK MPU
pellIeHUN 3a/1a9
npohecCUOHATBHOMN
JCATETbHOCTH

[Tpumensiet 6a30BBIE
3HaHUS (PU3NYCCKHX 3a-
KOHOB M aHan3a (pu3u-
YECKUX SIBICHUH NIPU
peleHny 3aaa4 npodec-
CHOHAJILHOH JIeATeITbHO-
CTH

Kommnerenums HNHankaTopel KoMIe- PesyabTaThl 00yueHus
TeHIUH
OITK-1. Cnocoben MK onk-1.2. 3HaTh: OCHOBHBIE ITOHATHS, TUIIOTE3EL U 10-

MYyLICHUS, IPUMEHsIEMbIe TIPY OIHCaHUH
CIUIOUTHOM Cpelbl; 3a1aui KHHEMATHKH KU/
KOCTH U T'a3a, METO/Ibl UX PELLCHMUS;

YMeThb: NIPOBOANTH aHAJIN3 TOCTABIEHHON
3aJ1aud Ha OCHOBE COBPEMEHHOI'0 MaTeMaTH-
YecKOro amnmnapara; GopMyJIupoBaTh 1 pe-
LIaTh 331244 0 IBMYKEHUIO KUAKOCTEH U ra-
30B

Buaaners: mpeacTaBiIeHUsIMH O IPUKIIaTHBIX
3ajayax U3y4CHUS TEUCHUH KUIKOCTH IS
pereHus 3aaa4 mpodecCuoHANbHON Ies-
TEJIbHOCTH.




IV. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJIMHBI
O0beM TMCUMILUIMHBI COCTABJSACT 4 3a4eTHbIE eAUHUIbI, 144 YacoB
®opmMa NPOMEKYTOYHOM aTTECTALMH: JK3aMeH

4.1 Coz[epmalme AUCHUIVIMHBI, CTPYKTYPHPOBaHHO€ IO TeMaM, ¢ YKazaHUEM BUA0B y‘leﬁﬂbIX 3aHSTHH M OTBEJIEHHOI0 HA HUX KOJIHYECTBA
AKaJ€eMHN4Y€CKHUX 4YaCoB

Ne Pa3ngen nucuuminHbL/ TEMa \ Buabi yueoHoii paborsl, dopma TeKylIero
n/H E BKJIIOYasi CAMOCTOSITEILHYIO Pa0oTy 00y4aoImuxcs, NpaKTHye- KOHTPOJIS ycIeBae-
g CKYI0 MIOATOTOBKY M TPYI10€MKOCTh MocTH/
E (B yacax) dopma npomexy-
§ % | KounrakrHas padora npenogaBareisi ¢ 00y4aro- TOYHO¥ aTTeCTAUNH
= 5 IHMHCST ;E (o cemecTpam)
g 2
£ | 25 [Jleumn | Cemmnap/ KO KCP | 3
? E E L§ HpaKque- §
S 2 = g cKoe, 1agopa- g g
& 2|28 TOPHOE 3aHs- z =
THE O =2
1 2 3 4 5 6 7 8 9 10 11
1| 1 OcHOBHBIE IOHATHSI. 16 6 2 [poBepouHas pa-
0oTa (pemeHue 3a-
Jay)
2 | 2 MeToabl OMUCAHUS TBUKEHUSI 5 17 7 8 2 [TpoBepouHas pa-
KUIAKOCTH 0ota (pemeHue 3a-
Jay)
3 | 3 lloTok, TUBEpreH s, YPABHEHHE 5 15 6 7 2 [poBepouHas pa-
HEpPa3pbIBHOCTH. 0oTa (pemeHue 3a-
Jay)
4 | 4 BuxpeBoe IBH:KEHHE KUTKOCTH 5 54 6 6 2 3 37 [TpoBepouHas pa-
0oTa (pemeHue 3a-
nayq) / Pedepar




5 | 5 be3BuxpeBoe ABUKEHHE 5 16 7 7 2 I[poBepouHas pa-
0oTa (pemeHue 3a-
Jiay)
KonTpons 26
UTOIro 144 34 34 10 3 37 SK3aMeH
4.2. Il;1aH BHeayIMTOPHOH CaMOCTOSITEIbHON Pa0d0ThI 00y4al0IMXCsl 10 JUCIHUIIJIMHE
CamocrosTenbHas paboTa 00yJaomuxcs V4eOHO-MeTO11-
HassaHnue paznena, OueHo4dHOE cpel- | yeckoe obecreye-
Cemectp o TpymoeMKoCTh
TCMBbI Bun camocrositenbHOM pa60TbI CpoOKH BBIITOJTHEHHUS (ac.) CTBO HHC CaMOCTOA-
) TEJILHOU paboTHI
4 Buxpeoe aBu:ke- |Pedepar Ha TeMy: «BuxpeBble ABHKEHHS 37 Ouenka pedepata Ha ocH. — 1-4
5 HHeE JKUAKOCTH JKHIKOCTH B aTMOc(epe U OKeaHe) Jlo Hayasia mpoMeXyTO4YHOH arTe- educa.isu.ru (orneHka qor. — 1-3

cTanguunu

B Oamnax: ot 0 mo 10
6aJsI0B)




4.3. Conep:xaHue y4eOHOro MaTepuasa

1 OcHOBHBIC MOHATHSA. MeXaHNKa )KUIKOCTH U ra3a — OJUH U3 Pa3felioB TEOPETUUECKON
MexaHuku. ['unoresa crumomuoctu. XKuakas gactuia (3yeMeHTapHbii o0bem). Kunemarrka marte-
pHATBHON TOYKH U a0COMIOTHO TBepaoro Tena. [InoTHocTs. OOUIHOCTD U pa3iuyus MEXy Karlelb-
HOM JKMJIKOCTBIO U ra3oM. JKHIKOCTH CXKUMaeMble U HEC)KMMaeMble. BEKTOpHBIE U CKaJIsIpHBIE BE-
TuuHbL [pasveHT cKanspHON BeTUUnHbL. PexuMbl IBMKEeHUS KUIKOCTH. [loHsTHE TYpOYIeHTHO-
ctu. CTpyKTypa U OCHOBHBIE XapaKTEPUCTHKH TypOyneHTHoCTH. [ToHATHE MyNbCaIyu.

2 MeToabl onMcaHusI IBHKEHHUS JKUAKOCTH. J/[Ba OCHOBHBIX METO/1a ONIMCAHUS IBUKEHUS
xunkoctu — Jlarpamxka u Ditnepa. UnauBuayanpHas (CyOCTaHIMOHATIbHAS) TPOU3BOIHAS, €€ pa3-
JIOKEeHHE Ha JIOKAJIbHYIO M KOHBEKTUBHYIO COCTaBIIAIONINE. TpaeKTOpHH 1 JIMHUK ToKa, uX Audde-
peHLMaNbHbIE ypaBHEHHA. Y cTaHOBHBIIeecs ABkeHne. TpyOka Toka. Ctpysi.

3 IloTok, NMBepreH s, ypaBHeHHE HePa3pbIBHOCTH. [[0TOK BEKTOPHOTO 110JIs 4epe3 Mo-
BepxHOCTb. J{uBeprenuus. ®opmyna Octporpaackoro — I'aycca B BEeKTOpHOM BHe. BriBog ypas-
HEHUs Hepa3pbIBHOCTH. YacTHbIE BUABI YPaBHEHUS HEPA3pbIBHOCTH. | MApaBINYeCKOEe ypaBHEHUE
HEpa3pbIBHOCTH.

4 BuxpeBoe JBHKeHHE KUAKOCTH. [{MpKyISI1Ms BEKTOpa CKOPOCTHU 110 3aMKHYTOMY KOH-
Typy. Buxpp ckopoctu. Teopema Ctokca B BeKTOpHON (opme. CBsI3b MEXIY POTOPOM BEKTOpA
CKOPOCTH U YTJIOBOM CKOPOCTHIO BpalleHus TBepaoro tena. Teopema Komm — Nenbmronsia (1-s
Teopema [enbMronbua) o JBWXKEHMU XUAKOM yacTuipl. CkopocTh aedopmaru. Ouszndeckuit
CMBICJI COCTABIIAIONINX TeH30pa AeopManuii: neopMaliy pacTsHKeHus, CxKaThs, ciBura. Buxpe-
Bas TMHUA U ee TuddepeHanbHoe ypaBHeHne. Buxpesas TpyOka. 2-s1 TeopeMa ['enpmromnsia (o
MIOCTOSIHCTBE TIOTOKA BUXPSl CKOPOCTH Uepe3 MPOU3BOJIILHOE CEYEHUE BUXPEBOH TpyOku). HTEH-
CHUBHOCTH BUXpeBoii TpyOku. Teopema CTokca 0 CBA3M HHTEHCUBHOCTH BUXPEBOU TPYOKHU C ITUPKY-
JSIMEN TI0 3aMKHYTOMY KOHTYPY, OXBaTBIBAIOIIEMY TPYOKY.

S be3ssuxpesoe ABukeHHe. [IoTeHMan CKOPOCTU. Y paBHEHUE HEPA3PBIBHOCTH IS IIOTEH-
LHAIBHOTO JBHKEHUA. [lnocko-nmapamienbHOE ABUKEHUE HEC)KHMMAEMOW KUAKOCTUH. DyHKUHS
Toka. be3BuxpeBoe miocko-napamuieabHoe ABmkeHne. CBs3b MOTEHIMAaNa CKOPOCTH ¢ (yHKIMEH
TOKa ¥ T€OMETpHUECKasi WHTepnpeTanus 3Toi cBs3u. IloTeHnmansl ckopoctedd U QyHKIMI TOKa
IIPOCTEUIINX TIOTOKOB.

4.3.1 IlepeyeHb ceMMHAPCKHX, IPAKTHYECKUX 3AHATHI U JJAa00PATOPHBIX padoT

Ne | Ne pazgesna | HammenoBaHme TpynoemkocTs Ouenounble | dopMupyembie
/H U TeMbI CeMHUHAPOB, (uac.) cpeacTsa KOMIIeTeHIIUH
NPaKTHYECKUX U (MHANKATOPBHI)
JabopaTopHbeIX | Beero | U3 Hux
pador 4a- NpaKTHYeCcKas
COB MOJAr0TOBKA
1 2 3 4 5 6 7
1. | 1OcHoB- | Pemenue 3angay: 6 - Iposepounas | UAK onk-1.2
HbIE I0- JlecTBus C BEK- pabora (pete-
HATHA. TOPHBIMHU BEJIU- HHe 3a71a4)

(omenka B 6a-

ypHaMu. [ pagu-
pal max: ot 0 1o 10

€HTBI CKaJIsIp- Gamos)
HBIX BEJITUYNH
2. | 2 Metoanbl | Pemenue 3anau: 8 - ITposepounas | UAK onk-1.2
ONMCAHUS | IBA OCHOBHBIX pabota (permie-
JABU:Ke- METOJ/la OIHuCca- HUe€ 3a71a4)
HUA KUQ- | HUS IBIDKCHUS (onenka B Gai-
nmax: ot 0 1o 10
KOCTH KHUJKOCTH, pa3- Gamos)
JIOKEHUE UHIN-
BUAYAJIBHOMN

MIPOU3BOJAHOMN Ha




JIOKAJIBHYIO U
KOHBEKTHBHYO
COCTaBJISIIOIITHE,
ypaBHCHHS Tpa-
€KTOpHUH U JTU-
HUHU TOKa
3. | 3Ilorok, | Pemenue 3angad: 7 ITposepounas | UAK onk-1.2
JAUBEPreH- | MOTOK BEKTOP- pabota (petie-
s, HOT'O TI0JIs1 Yepes HHE 3alla6‘l)
ypaBHe- MOBEPXHOCTH, J(I‘;I;:e‘;‘;a()‘*ﬂoa?o
HHe He- ypaBHEHUE He- Gamos)
pPa3pbIB- | Pa3pBIBHOCTH
HOCTH.
4. | 4 Buxpe- | Pemenue 3a1au: 6 IMposepounas | UAK onk-1.2
BO€ JIBM- LUPKYJISIIUSA pabota (permie-
IKeHHne BEKTOPa CKOPO- HHE 33/1a4)
JKUJAKOCTH | CTU IO 3aMKHY- (ouerxa & ban-
nax: ot 0 go 10
TOMY KOHTYpY, Gamos)
BUXPb CKOPO-
CTH, ypaBHECHUE
BUXPEBOH JIN-
HUHU
5. | 5 be3Bux- | Pemenue 3agad: 7 ITposepounas | UAK onk-1.2
peBoe MMOTCHITUATIBHOE pabora (peme-
JABHKEHHUE | JIBIKEHHE KUI- HUe 3a71a4)
KOCTH (omieHka B Gai-
nax: ot 0 go 10
0ayuIoB)

4.3.2. IlepevyeHb TeM (BONMPOCOB), BHLIHOCUMbBIX Ha CAMOCTOSITE/IbHOE U3y4YeHHUe CTY/IeHTAMH B
paMkax camocrosTeabHoi padorsl (CPC)

Ne Tema 3aganue dopMmupyemast NIAK
n/n KOMIIEeTEeHIIUS
1 2 3 4 5
1. 4 BuxpeBoe nBuxe- | Pedepar na temy: «Buxpu B at- | OIIK-1 NIK onk-1.2
HHe JKHIKOCTH Mocepe U OKeaHe»

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHA CAMOCTOSITeIbHOI padoThl CTYICHTOB
Llenb caMOCTOATENEHON PaOOThI — U3YUUTh ONpEeNICHHbIE TEMbl HEKOTOPBIX pa3zeioB
JMCLUUIUIMHBI CAMOCTOATENBHO. J{J1s1 myurieit mpopaboTKH U yCBOSHHS MaTepualia CTyIeHTY Heo0-
XOAMMO Hamucathb pedepar Ha 3anaHHyIo Temy. [IpoBepka caMoCTOsTEILHON paboOTHI OCYIIECTB-
JsieTcs MyTeM pa3MelleHus CTyIeHTOM pedepara Ha nopTtajie educa.isu.ru.
BrimonnenHast pabota onieHuBaeTcs B 6asiax, COrjlacHO pa3paboTaHHON OAaJUIbHON CH-
creme (pedepat MoxkeT ObITh OT () 10 10 6aJ1/I0B B 3aBUCUMOCTH OT CTETIEHU OCBEIICHUS 3a/IaH-
HOU TemaTuku). [Ipy HEIOCTATOUHOM OCBELIEHUU 33JIaHHON TEMBI — CTYJIEHTY BO3BpAIAeTCs 3a-
JaHue Ha JOpabOTKy C MOCIEAYIOIUM cOOeCeOBaHUEM ISl BBISABICHHSI CTETICHU YCBOCHHSI.
Pe3ynbTaThl caMOCTOSTENBHBIX PA0OT GUKCUPYIOTCS Ha mopTaie educa.isu.ru B 3J1eKTPOH-
HOM BH/JI€, UTO SIBJISIETCS OCHOBAHUEM ISl OTCIIEKUBAHUS YCIIEBAEMOCTH CTYIEHTOB.

JUJ1s BBITTOJTHEHHSI BCEX MEPEUYHCICHHBIX CAMOCTOSTENILHBIX paboT CTYCHTY Mpe10CTaBIs-
eTcs BO3MOYKHOCTh MCIIONIb30BaHMS OJTHOTO U3 TPEX KOMIIBIOTEPHBIX KJIACCOB BO BHEYUYEOHOE
BpeMs (BCe KOMITBIOTEPHI MOAKIIIOUEHBI K ceTh "MIHTepHET" 1 0OecrieueHbl JOCTYIIOM B JJIEKTPOH-




HYI0 HH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpealy YHUBEpCUTETa), HOHIOB cTallMOHApHOM OHOIHO-
Teku U pyHnameHTanbHOi Onbmuorexku UI'Y, untanbHbIX 3a10B IHCTUTYTOB akajeMuu Hayk (co-
TJIACHO 3aKJIIOYCHHBIM ¢ HUMU JloroBopamu), GoHI0B OubmoTeku MpKyTCKOTro yrpaBieHuHs 110
THPOMETEOPOJIOTHH U MOHUTOPHHTY OKPY’KaIOIIeH Cpebl, UHANBHUYaIbHBIX KOHCYJIbTAIMH C
npernoiaBaTensiMu (pakynpTeTa (COrIacHoO rpaduKy eKEeHEACTbHBIX KOHCYIbTAIU).

Metoandeckue ykazaHHs [0 OpPraHU3aLUU CaMOCTOSITEIBLHON paboThl, ¢ TOAPOOHBIM OIH-
CaHMEM Ka)kJI0TO 3aJlaHus, peicTaBieHHoro B Tabiuue 4.3.2, pa3meniensl B DMMOC mo cooTBeT-
CTBYIOILLEH JUCLUIIINHE.

V. YYEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECHHEYEHUE IUC-
HOUIIVIMHBI (MOYJISA)
a) nepevyeHb JIUTEPATYPbI
1. ApryuunueB B.K. Mexanwnka xxunkocts u ra3a [Tekcr] : yue6. mocobue / B. K. Apryunniies,
A. B. Apryuunuesa. - Upkytck : U3g-Bo UT'Y, 2015. — 125 ¢. (45 3x3.)+
2. ApryunnueB B.K., ApryuunueBa A.B. Mexanuka xxuakocta u rasza [Tekcr] : yue0.-meTo.
nocobue / Upkytckuit roc. yH-T, ['eorp. dak. ; coct.: B. K. Apryunnues, A. B. Apryuyuniesa. -
Upkyrck : M3a-Bo UT'Y, 2010. - 59 c.. UMeroTest 3k3eMIIsApbl B otaenax: Bcero 61 : ud (1),
reoxum (60) +
3. JlolinsiHckuii, JleB I'epacumoBuY MexaHuka sxuaKkocTH U ra3a [Teker] : yue0. 1i1st CTya. By30B,
o0yu4. o crer. 010500 "Mexanuka" / JI. I'. JloisHCckui. - 7-e uza., ucop. - M. : Ipoda, 2003. -
840 c. ImeroTcs ax3eMIUIphI B oTAenax: Bcero 15 : v (1), reoxum (14)+
4. Yuyaiikun, B. B. Mexanuka. OCHOBBI MEXaHHKH CIUIOIIHBIX cpell [ DIeKTpOoHHBIH pecypc] / B.
B. VuaiikuH. - DnekTpoH. TeKcToBble JaH. - Mocksa : Jlans, 2017. - ObC "Jlanp". - Heorpanuu.
nocryt. - ISBN 978-5-8114-2235-7 : b. 1.
JAOTIOJTHUTEIbHAS JIUTEPaTypa
1. Bbicoukuii, JI. 1. Marematnueckoe U (pu3n4ecKoe MOJEIMPOBAHUE MOTEHIIMAIBHBIX TeYe-
HUH Kuakoct [Dnexkrponnsid pecypce] / JI. Y. Breicoukuit, I'. P. Konepuuk, U. C. Breiconkuii. -
Mockaa : Jlans", 2014. - 64 c. ; 21 cM. - Pexxum noctyna: ObC "U3narensctBo "Jlans". - Heorpa-
HUY. JOCTYIIL. +
2. Hupaaumpuin, II. A. ®Ouzndeckue OCHOBBI MEXaHHUKH [ DNeKTpoHHbIH pecypc] / ILI.
A. ITupanumBuin. - DIEKTPOH. TEKCTOBbIE 1aH. - MockBsa : Jlanp, 2017. - OBC "Jlanp". - Heorpa-
Hu4. goctym. - ISBN 978-5-8114-2432-0 : b. 1.
3. ToxapeBa, C. A. [lpuknagHas ra3oBas JAUHAMHKA. YUCIEHHBIE METO/IbI PEILICHHUS TU-
nepOOIMUECKUX CUCTEM YpaBHEHUH [ DIeKTpOoHHBIHN pecypce] : yuebHoe nocodue / C. A. Tokapesa.
- DNeKTpoH. TeKCTOBbIe AaH. - Cankr-IlerepOypr : Jlans, 2019. - 244 c. - ObC "Jlansp". - Heorpa-
Hu4. goctym. - ISBN 978-5-8114-3741-2 : b. 1.
0) 0a3bI JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIE H IOMCKOBBIE CHCTEMbI

http://e.lanbook.com/ - DbC «13naTenbcTBo Jlanb)
https://isu.bibliotech.ru/ - 3bC U3 «bubnuorex»
http://rucont.ru/ - 3bC «HaunonansHbIil nudpoBoii pecypc «PykoHT»
http://ibooks.ru - 9bC «A#bykc.py/ibooks.ru»
http://www.sciencemag.org - Hayunas 6a3a ganasix SCIENCE —ONLINE- SCINCE-NOW
http://www.nature.com - Hayunas 6a3a nanusix Nature
http://ingrid.Idgo.colombia.edu/ - bubnuoteka knumarnyeckux nanueix (IRILDEO);
http://www.ncdc.noaa.gov - BceMupHBIii IIEHTp METEOPOJIOTHUYECKUX U OKeaHOTpaUUeCKUX JaH-
HbIX (NOAA);
Caiit ®enepanbHO CITyKOBI 110 THAPOMETEOPOJIOTUN U MOHHUTOPHUHTY OKPYXKAIOIIeH cpebl, http://
www.meteorf.ru;
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http://e.lanbook.com/
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http://rucont.ru/
http://www.sciencemag.org/
http://www.nature.com/

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJISA)
6.1. YueOHo-1200paTOpHOE 000pPyI0BaHNE:
VYueOHas ayAuTOpHUS ¢ MYJIbTUMEIUHHBIM IPOSKTOPOM JIJIsl IPOBEICHUS JIEKIIMOHHBIX 3aHs-
Tuil. KoMIbroTepHble KJIACCHI IS BHIIOJIHEHUS MPAKTUUYECKUX U CAMOCTOSTENbHBIX padoT. Kax-
Il KOMITBIOTEP UMEET IIMPOKOIIOJIOCHBIN OCTYI B CeTh MIHTEpHET. BCce KOMIIBIOTEPHI ITOAKIIIO-
YEHBI K KOPIIOPATUBHOM KOMIIBIOTEpHOU cetu 'Y 1 HaxomsTcs B €AMHOM IOMEHE.

6.2. [IlporpammHoe oOecnievyeHue:
ITporpamma Microsoft Office Ward s Hanucanust pedepata npeacTaBieHus MaTepHalioB U
pe3yIbTATOB.

6.3. Texunueckme M 3J1eKTPOHHbIE CpeCTBA:
Y4eOHbIii MaTepual MoaeTcs ¢ UCTIOIh30BAaHUEM COBPEMEHHBIX CPEJICTB BU3YAIIU3AIINH C MIPHU-
MEHEHHEM MYJIbTUMEANHHOTO 000PyI0BAHHSI.

HepCOHaHBHBIG KOMIIBIOTCPLI IJI BBITIOJITHCHUSA MPAKTUYCCKUX U CAMOCTOATCIIbHBIX pa60T.

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'NHU
[IpenoaBanye JUCUUIUIMHBI BEACTCS C IPUMEHEHHEM CIIEAYIOUINX BUI0B 00pa30BaTeIbHbBIX TEX-
HOJIOTUH:
HNupopManuoHHbIE TEXHOJOTMH: UCIIOIB30BAHNE SIICKTPOHHBIX 00Pa30BaTEbHBIX PECYPCOB
IIPU TOJTOTOBKE K 3aHATHM, 3aHATHS COMPOBOXKIAIOTCS MYJIbTUMEIUHHBIMU NPE3ECHTALUSAMH,
MIPOCMOTPOM POJIMKOB O MPOXOJAUMBIM TEMAM.
IIpoexTHast TEXHOJIOTUSI: OPTaHU3AIIMS CAMOCTOSATEIILHOW PabOThI CTYJICHTOB, KOT'1a 00y4YeHHe
MIPOMCXOIUT B MpOIECcCe ACATEIbHOCTH, HAIIPABICHHON Ha pa3pelieHue npooieMbl, BOSHUKIIEH B
XO/I€ U3yUCHUS TEMBbI
IIpo61eMHOe 00y4yeHHe: CTUMYITHMPOBAHUE CTYIEHTOB K CAMOCTOSITEIbHOMY NPHOOPETEHHUIO 3HA-
HUH, HEOOXOIUMBIX JUIS PEIICHUS KOHKPETHOW MPOOIeMBbI, €ro 3JIEMEHTHI UCTIONIB3YIOTCS B X0J1€
3aHATHUH.
KoHTekcTHOE 00yueHHe: MOTUBAIHS CTYJJCHTOB K YCBOCHHUIO 3HAHUH ITyTEM BBISBICHUS CBS3EH
MEXy KOHKPETHBIM 3HAaHHEM U €T0 IPUMEHEHHEM;
OO0yueHMe Ha OCHOBe ONbITA: AKTHUBHU3AIMS TO3HABATEIBHOM JESITEILHOCTH CTY/CHTa IPOBO-
JUTCS 32 CUET aCCOLMAIIMH U COOCTBEHHOTO OTIBITA.
OO0yuyeHne KPUTHYECKOMY MBILIJIEHHIO: TIOCTPOCHHUE 3aHATHUS 110 ONPEICICHHOMY aITOPUTMY —
M0CJIeI0BATENbHO, B COOTBETCTBUU C TpeMs (azaMu: BHI30B, OCMbICIEHHE U peduiekcus. Llensb
TaHHOM 00pa30BaTENbHOM TEXHOIOTHH — Pa3BUTHE MBICTUTEIBHBIX HABBIKOB 00YYarOIuXcs, He-
00XO/IMMBIX HE TOJBKO MPU U3yUEHHH yUEOHBIX IPEAMETOB, HO U B OOBIYHOM XKU3HU, U B podec-
CHOHAJILHOW JEATENbHOCTH (YMEHHE IPUHUMATD B3BELICHHbIE PEeIICHHs, padoTaTh ¢ HHPOpMa-
uuen u ap.).
CraHumnoHHOe 00y4eHHe: OpraHu3alysl LieJeHaNpaBIeHHON U IUIAHOMEPHOM CaMOCTOATEIbHON
paboThI CTYIEHTOB Ha 3aHATUU B MUHU-TPYINIAX B LEsIX Ooee 3¢h(peKTHBHOro yCBOCHUS MPOXO0-
JMMOTO MaTepuaa, KOraa Kax/jas IpyIina BEIOMpaeT CBOI0 00pa30BaTeIbHYI0 TPACKTOPHIO, U
CTYACHTBI CAaMH OIICHUBAIOT CBOIO PadoTYy.

HanmeHnoBaHMe TeM 3aHATHI ¢ HCMOJIb30BAHNEM AKTHUBHBIX (popM 00yueHHs:

No Tema 3angarus Bun zangarus ®dopma / Metoast | Koi-Bo yacor
WHTEPaKTUBHOTO
o0y4eHus
1 1 OcHOBHBIE IOHATHS. Jlexuust Nupopmannon- 8
HBIE€ TEXHOJIOTUU
2 | 2 MeTtoabl onucAHNS IBU- Jlexuust Nupopmannon- 7
KEHHUS KUIKOCTH HEIE TEXHOJIOTHU




3 3 IloTok, TMBepreHuus, Jlexuus Nudopmarnon- 6
YPaBHEHHE Hepa3pPbIBHO- HBIE TEXHOJIOTHH
CTH.
4 4 BuxpeBoe 1BHKeHHE Jlexuust Wudopmanmon- 8
KHUIKOCTH HBIC TCXHOJIOI'Nn
5| S be3BuxpeBoe ABHKEHHE Jlexuust Wudopmanmon- 7
HBIC TCXHOJIOI'NN1

VIIL.OEHOYHBIE MATEPHUAJIBI JIUISI TEKYIIETO KOHTPOJISI U TIPOMEXKY-
TOYHOM ATTECTAIIUH

OyeHouHvle cpedcmea 0151 X00H020 KOHMPOJia — HE TIPETyCMOTPEHBI
Ob;eHOIIHble cpedcmea meKyueco KOHmpOoJii

Tema wn pas- ITokazaTens Kputepuii oneHuBanus dopmupye-
JeIT IUCLH- MBIE KOMIIE-
IUIAHBI TEHIVH U UH-
JUKaTOPbI
1 OcHoBHBIe | 3HaeT OCHOBHBIEC NOHSATHS, TUIIOTE3bI U AoNy- | Brameer MatepuamoM aaH- OIIK-1
MOHSATHSA. LIeHNUs, IPUMEHsIEMbIE IPU OMMCAaHUM CIUIONI- | HOTO pa3jena. UK onxk-1.2
HOWU Cpefpl. BeImonHun npoBepouHyto pa-
Brnaneer npencraBiieHUsSIME O IPUKIIAAHBIX 33- | OOTY IO pa3Jielly ¢ OLeHKOH
Jlayax U3y4eHUs! TeUCHUH KUAKOCTH JUIS pe- HE HWXE «Y JIOBIETBOPHU-
HIeHUs NPO(MIIBHBIX HAYYHO-HCCIIEOBATENb- | TEIHHO»
CKHX 3aJ1a4
YMeeT BBINONHATD JEHCTBUS C BEKTOPHBIMU
BEIMYUHAMU, OIPEAEIATh FPAAUEHTBI CKaIsIp-
HBIX BEJIMYUH
2 Metoas! 3HaeT OCHOBHBIE METO/BI OIIMCAHUS JIBUXKE- Bnaneer matepuanom gaH- OIIK-1
ONUCAHUS HUS JKUAKOCTH. HOTO pasjena. MK onk-1.2
JABHKCHUSA Brnaneet npencTaBaeHUsAMU O TPACKTOPUH U BeImonHun npoBepouHyto pa-
JKMAKOCTH JIMHUY TOKa, TPyOKe TOKa U CTpye. 00Ty 110 pa3Jiely ¢ OLIEHKOH
YMeeT onuchIBaTh IBUKECHUE B IEPEMEHHBIX | HE HUXKE «Y JOBIETBOPHU-
Jlarpanxa u Diniepa, OnpeensaTh ypaBHEHHUsSI | TEIBHO»
TPAEKTOPUU U JIMHUU TOKA
3 [otoxk, nu- | 3naer popmyny Octporpaackoro — ['aycca, Bnaneer marepuanom gaH- OIIK-1
BepreHuusi, 3HAET BBIBOJ| YPABHEHUS HEPA3PHIBHOCTU U HOTO pasjena. UK onxk-1.2
YPaBHeHHe YaCTHBIE BU/Ibl YPABHEHHS HEPA3PBIBHOCTH. BeImonHun npoBepouHyto pa-
Hepa3pbIBHO- | Biajeer mpeacraBieHUsIME O IOTOKE BEKTOp- | OOTY IO pasielny ¢ OIeHKOH
CTH. HOTO MOJISl U AWBEPreHINN HE HWXE «Y JOBIETBOPHU-
YMeeT ucnonb30BaTh ypaBHEHHE HEPA3PhIB- TEIBHOY
HOCTH, BBIUYHCIIATH NOTOK BEKTOPHOTO MO,
JIUBEPreHIUI0
4 Buxpesoe 3HaeT NOHATHA HUPKYJSALUN BEKTOpa CKOPO- Bnaneer matepuanom gaH- OIIK-1
JABHKCHHE CTH, BUXPSI CKOPOCTH HOTO paszena. MK onk-1.2
JKMAKOCTH Brnaneet npencraBieHUsIMU O KUHEMATUKE BeInonHun npoBepouHyo pa-
BUXPEBOT'O JABWXEHUS KHUIKOCTH, O BUXPSIX B | OOTY IO pa3Jielly ¢ OIleHKOH
aTtMocdepe 1 okeaHe HE HWXE «Y JOBIETBOPHU-
YMmeer onpenenars HUPKYJISIII0 BEKTOpa TEIBHOY
CKOpPOCTH TI0 3aMKHYTOMY KOHTYPY, BUXPb Hammcan pedepar ¢ otienkoit
CKOpPOCTH, YPaBHEHHE BUXPEBOU JINHUHI HE HWXE «Y JOBIETBOPHU-
TEIBHO»
5 Be3Buxpe- 3HaeT NOHATHS MMOTEHINana cKopocTH, pyHk- | Brangeer matepuanom naH- OIIK-1
BOE JIBHIKe- LUU TOKA, CBSA3b MOTEHIIMANIA CKOPOCTH C HOTO paszena. MK onk-1.2
HHE ¢dyHKIMEH ToKa BeImonHun npoBepouHyto pa-

BJ'IEII[GCT MpeACTAaBICHUAMU O KUHEMATUKC
6G3BI/IXp€BOFO JABMIKCHUA ) KUJIKOCTHU
Vmeer peliaTh 3aa4 Ha NOTCHIHUAJIbHOC
JABVOKCHUEC ) KUIKOCTHU

00Ty 110 pa3JeNy ¢ OLICHKOH
HE HUKE «Y JIOBJIETBOPU-
TEJILHOY
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KpuTtepun oneHKH NpaKTHYeCKUX 3aJaHU (TeKylH KOHTPOJIb, (POPMHPOBAHUE KOMIIe-
TeHIUI):

«OTIHYHO»:
10 6an10B: PABMIIBHO PELINII BCE 3a[a4l MPOBEPOYHBIX PadOT, CTYAEHT YETKO U 6e3 omnbok
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI;

«Xopouio»:
8 0a/10B: permi Bce pemmi Bee 3a/1a4k MPOBEPOUYHBIX paboT ¢ OTACTbHBIMU HEJJOYETAMH, CTY-
ACHT OTBCTUJI Ha BCC KOHTPOJIbHBIC BOIIPOCHI C 3aMCUAHUSIMU,

«Y10BJICTBOPUTEJILHO»:
6 0aJ110B: pemni Bce pemmi Bee 3a/1a4M MPOBEPOUYHBIX padoT ¢ ouIMOKaMHu, CTYIEHT OTBETHII Ha
BCE KOHTPOJIbHBIEC BOIIPOCHI € 3aMEUaHUSIMY;

«Heyn0B/1€TBOPUTEIBLHOY:

3 6aju1a: CTYIEHT HENPaBUIHHO PEIIMII BCE 3a/1a4H MPOBEPOUYHBIX pabOT WM PEIIniI HE BCE 3a-
Jla4M, CTYZACHT OTBETHJI HA KOHTPOJIbHBIE BOTIPOCHI C OIIMOKAMHU MJIM HE OTBETHJI HA KOHKPETHBIE
BOTIPOCHI.

0 02JUI0B: CTYIEHT HE PEILNI BCE 3aJa4M IPOBEPOUYHBIX padoT.

Kpurtepun oneHnBaHusi HHIMBUAYAJIbHOI0 0TYeTA O BHINOJHEHUH CAMOCTOATEJILHOM pa-
00ThI (pedepara) (TeKyLIHH KOHTPOJIb, (POPMHUPOBAHHE KOMIICTCHIIMI):

«OTIHYHO»:

10 6an10B: paboTa BHINIOJIHEHA B CPOK, 0(OPMIIEHHUE, CTPYKTYpa U CTHIIb pabOThl 00pa3IOBEIE;
paboTa BBHINOJIHEHA CAMOCTOSTENILHO, MPHUCYTCTBYIOT COOCTBEHHBIE 0000IIEHUS, 3aKIIOYCHUS U
BBIBO/IbI; ITPaBHJIbHBIE OTBETHI Ha BCE BOIPOCHI IpH 3aIuTe pedepaTa; Tema pedepaTa pacKpbiTa
MOJTHOCTHIO; CTIUCOK UCIIOIB30BAHHBIX HICTOUHUKOB CO/ICPKUT TpeOyeMoe B 3aJaHUU YHUCIIO HC-
TOYHHKOB;

«Xopouio»:

8 6as1a: conepikanue paboThHl COOTBETCTBYET TeMaTHKe pedepara; paboTa BHINOIHEHA C HE3HA-
YUTEIbHBIMH 3aMEYaHUSIMU; paboTa BBHITIOJIHEHA B CPOK, B 0(DOPMIICHUH, CTPYKTYPE U CTHIIE TIPO-
€KTa HeT rpyObIX OMMOOK; paboTa BBHINIOJHEHA CAMOCTOATEIBHO, PUCYTCTBYIOT COOCTBEHHBIE
0000111eHN s, 3aKITIOYEHUS U BBIBO/IbI; IPABHIIBHBIE OTBETHI HA BCE BOMPOCHI C MOMOUIBIO TPENo-
JaBates npu 3amure pedepara;

«Y/10BJIETBOPUTEIHHOY:

6 6an1a: coneprkanue pedepara B IIEIOM COOTBETCTBYET 3asIBJICHHOM TeMe; HallcaHHOE pede-
paTa uMeeT 3HaYUTeIbHbIC 3aMEUaHus; claHa ¢ HapylIeHueM rpaduka, B opopMIeHUH, CTPYK-
Type U CTHJIE pabOThI €CTh HEJOCTATKH; paboTa BBHIIIOJIHEHA CAMOCTOSTENILHO, IPUCYTCTBYIOT CO0-
CTBEHHbIE 0000IICHNS; OTBETHI HE HA BCE BOIPOCHI IPH 3aIUTE OTYETA;

«Heyn0B/1€TBOPUTEIBLHOY:

3 6asuia: coaepkanue pedepaTta 3HAUUTEIBHO OTKJIOHSETCS OT 3aBJICHHON TEMBI; OTCYT-
CTBYIOT WJIM CJIeJIaHbl HeTPaBUIIbHBIE BBIBOJIBI U 00001IeHNS; 0(OopMIIeHHE PA0OThI HE COOTBET-
CTBYET TPeOOBAHHUSM; HET OTBETOB Ha BOIPOCHI NPH 3alUTE OTYETA.

0 6a/10B: paboTa HE BHINOJIHEHA UK HE SIBJISETCS] OPUTHHAIBHOM, HE COOTBETCTBYET 3asiBIICHHON
TEMe; BBITIOJHEHA HE CAMOCTOSATEIBHO
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8.1.1 Oyenounvie mamepuansvl 011 RPOMEIHCYMOUHOU Aammecmayuu 6 popme - IK3amMeH
Tembl pedepaToB U 3a1aHUl IOMCKOBO-UCCIEA0BATEIbCKOI0 XapaKTepa

Pedepar na Temy: «Pedepar Ha Temy: «Buxpu B atMocdepe u okeaHne»

JleMOHCTpPAIlMOHHBII BapHaHT TecTa ((pparmMeHT)

| |pasnae7ca YABOGHHOI YINOBOW CKOPOCTHM BPaLLeHUs YacTULL XXMAKOCTH WA rasa u

fABnAeTca xapaxrepncmxoﬁ epamaTeanoﬁ €nocoBbHOCTHU NONSR CKOPOCTH B ﬂaHHOﬁ TOYKe

|ﬂusepreuuua BEKTOpa CKOPOCTH ” [MoTOK BEKTOPa CKOPOCTH ” Tpybka Toka

| Buxpb ckopocTu ” Nuuna Toka |

Ha pucyHke nokasau

HailTu AMBEpPreHuMnIo CKOPOCTHOrO BEKTOPHOro NoNA, ecnu

u=2x, v=2y, w=2z

d1v\7 :I:‘
EEAEEE

CornacHo runotese : B MEXaHWKe XWAKOCTW U ra3a Npu pewwexdnn 6onblWMHCTBA 3aaay

NPUHUMAIOT XMAKOCTL (ras) Kak CNNCLWHYIO Cpeay BBMAY YPe3Bbl4alHOW ManoCcTH He TONbKO CaMuX
MONEKYN, HO ¥ PACCTOAHWIA MEXAY HUMM NO CPABHEHWMIO C 0DbeMaMK, pacCMaTPUBaEMBIMU NPY U3YYEeHUU

pasHOBECUA U ABMXEHWNA XUOKOCTU.

KWHETUYHOCTH ” TeKy4ecTn ” CNNOWHOCTH |I CXxXUMaemMocTn ” XaoTUYHOCTH

YacTb XMAKOCTU, OrpaHUyYeHHan TPaeKToOPUAMK TOYEK 3aMKHYTOro KOHTYpPa, HasblBaeTca

— NUHWA, NPOBEAEHHAA B XWAKOCTW B AaHHbIN MOMEHT

BPEMEHMW TaK, YTO CKOPOCTH BCEX YacTUL, HaXOQRALWMXCA Ha ITOW NMHUW, HANPaBNekHbl NO KacaTenbHbIM K

3ITON NUHKUK.
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ABNAETCA BblpaXeHneM 3aK0OHa COXpaHeHusa

Tembl npakTHYeCKHUX padoT

o Pemenue 3amay: JIeMCTBUS ¢ BEKTOPHBIMU BEIUYMHAMU. [ palMeHTBI CKAJIAPHBIX BEJIU-
YUH

o Pemenue 3a1a4: ABa OCHOBHBIX METO/1a OIIUCAHUS JBKECHUS KUIKOCTH, Pa3JIOKECHUE
Ha MHJUBUyaJIbHOU IIPOU3BOJHON HA JIOKAJIBHYIO U KOHBEKTUBHYIO COCTaBIISIOLINE,
ypaBHEHUs TPACKTOPUU U JINHUU TOKA

o Pemenue 3a1a4: TOTOK BEKTOPHOIO I10JIS 4Y€PE3 MIOBEPXHOCTD, IUBEPIEHIIUs, YPABHECHUE
HEpa3pbIBHOCTU

o Pemenue 3a1a4: QUPKYJISALUSA BEKTOPA CKOPOCTHU 110 3aMKHYTOMY KOHTYPY, BUXPb CKO-
POCTH, YpaBHEHUE BUXPEBOM JINHUU

o Pemenue 3a1a4: NOTEHIMAIBHOE JBUKEHUE KUIKOCTU

TemaTnka BOIPOCOB VI CAMOCTOSATEIBbHOM PadoThI
IIpuMepsl C:KUMAaEMBIX U HEC)KMMAEMBIX KUIKOCTEH.
Korga xxunkocts ogHopoaHa?
Kunkast gactua — 4To dT0.
B uem 0OIIHOCTH ¥ pa3inyune METO0B OMUCAHUS KUIKOCTH 110 Jlarpanxy u Diinepy?
Yro xapakTepusyeT AUBepreHuus? SABnsercs oHa CKaJIIpHOW WM BEKTOPHOW BETMYUHOM?
OcCHOBHBIE TPEIIOCHUIKH NTPU BBIBOJE TMAPABINYECKOTO YPAaBHEHNS HEPA3PBIBHOCTH.
MoxeT 1 OBITh IJIOCKOIapaIlIeIbHOE ABHKEHHE BUXPEBBIM?

IIpumep npoBepouHoii padoTsl (pparmenT)

3agayva 1. [[BUKEHHUE KUIKOCTU ONUCHIBAETCA IOTEHIMANIOM cKopocteld (P—=X 11’1(X)+3 4
Tpebyetcst onpeaenuTh:
1) mpoeKnuu BEKTOpa CKOPOCTHU U €r0 MOJYJTh
2) IMBEPIreHIIUI0 BEKTOPHOTO OIS
3) KOMIIOHEHTHI YCKOPCHUS
4) SBISACTCS JIM KUAKOCTh HECKUMAaEeMOMH
IIpuMepHBIH NepeYeHb BONPOCOB U 32JaHUH K IK3aMeHY
MexaHuka KUAKOCTH U Ta3a — OAUH U3 pa3AesioB TeOpeTHUeCcKoi MexaHuku. [loHsTHE O CruIoUIHOM cpeae.
YKunkas qactuiia (3IieMeHTapHBIA 00bEM).
Kunematuka MatepraibHOM TOUYKA U aOCOMIOTHO TBepaoro Tena. [LtoTHocTh. OOIIHOCTE U pa3Iuius
MEXKy KamnelbHON XUIKOCTBIO U ra30M. JKUAKOCTH C)KUMAaeMbIe U HeC:KUMaeMbIe. ['palueHT cKalspHOM
BEJIMYHHEI.
JIBa OCHOBHBIX METOJa OMUCAHUs ABMKECHUS KUIKOCTU — Jlarpanxka u Ditnepa.
NunguBunyansHas (CyOCTaHIIMOHAIBHAS) IPOU3BOJIHAS, €€ PA3JIOKECHUE HA JTOKATBHYIO U KOHBEKTUBHYIO
COCTaBJISIOIIC.
Tpaekropuu U TUHUY TOKA, X nuddepeHIraIbHbIe YpaBHCHHS. Y CTAHOBUBIIICECS JABIDKEHUE. TpyOKa
Toka. Ctpys.
[ToTox BekTOpHOrO MOJS Yuepe3 moBepxHocTh. Juseprennus. ®opmyna Octporpaackoro — ["aycca B Bek-
TOPHOM BHJIE.
BriBo ypaBHEHUS Hepa3phIBHOCTU. YacTHBIC BUABI YPAaBHEHUS HEPA3pHIBHOCTU. [ UpaBiInuecKoe ypaBHe-
HUE HEePa3pbhIBHOCTH.
Hupkynsus BeKTopa CKOPOCTH 1O 3aMKHYTOMY KOHTYpPY. Buxps ckopoctu. Teopema CTokca B BEKTOPHOM
(hopme. CBsI3b MEXKTy POTOPOM BEKTOPa CKOPOCTH H YTIIOBOM CKOPOCTHIO BpallleHUs TBEPAOTo Tea.
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Teopema Kommm — I'enbmroneua (1-51 Teopema ['enpMronba) o JBMKEHUH XKUAKON YacTULbl. CKOPOCTH Jie-
¢dopmanmu. OU3HMYECKHIA CMBICT COC-TaBIIAIOUINX TeH30pa AeopMaruii: AeopManuy pacTsHKeHHs, CKa-
TS, CIIBUTA.

BuxpeBoe nBmxenune xuakoctu. Buxpesas nuaus u ee nuddepeHunansHoe ypapaeHue. Buxpesas TpyOka.
2-s Teopema ['eapMrosbua (0 MOCTOSHCTBE MOTOKA BUXPSI CKOPOCTH Yepe3 MPOU3BOJIBHOE CEUECHHE BUXPE-
Boi1 TpyOKkn). UHTeHCHMBHOCTH BUXpeBOil TpyOku. Teopema CTokca O CBSI3M HHTEHCUBHOCTH BUXPEBOM
TPYOKH ¢ HMPKYJISIIKEH 110 3aMKHYTOMY KOHTYPY, OXBaThIBAIOIIEMY TPYOKY.

bessuxpesoe asmxenue. [loTeHnnan CkopocTH.

YpaBHEHHE HEPA3PBIBHOCTH I MOTEHIIUAIBHOTO JIBUKEHHUS.

[Inocko-napaniensHoe ABM)KEHUE HECKMMaeMol xuakoctu. DyHKIMs Toka. be3aBuxpeBoe miaocko-napai-
nenpHOe IBMKeHHe. CBs3b MOTeHLIMANIa CKOPOCTH ¢ (DYHKIKEH TOKa U TeOMETpUYECKasi HHTEPIpETaLus
9TOH CBA3H.

[orenumansl ckopocteil ¥ GyHKLIUI TOKa MPOCTEHIINX TOTOKOB.

Pesxxumpr apmxenus xxuakocTd. [lonstue TypOynenTHOCTH. CTPYKTYpa U OCHOBHBIC XapPaKTEPUCTHKH TYP-
OynentHoctu. [loHaTue mynbcanum.

KpuTtepnu oueHUBaHUSI YCTHOTO OTBETA HA KOHTPOJIbHBIE BONPOCHI (TP OMEKYTOUHbIH KOH-
TPOJIb, (pOopMHUPOBaHHE KOMIIETCHIIMIT):

DK3aMeH NPOBOJUTCS B (OpPME TECTOBOTO 33aJaHUs CPECTBAMU 00pa30BaTENLHOIO OpTaja
educa.isu.ru u3 20 BOIIPOCOB U OLIEHUBAETCA MO 2 Gallia 3a KaX/Iblii IPaBUIIbHBII OTBET Ha BO-
npoc (MakcumanbHO 40 6anoB 3a TecT).

OO0111as OLlEHKA BBICTABISAETCS KaK CyMMa TCKYHIECTO KOHTPOJISI M IPOMEKYTOUYHOT'O KOHTPOJIA:
OueHo4HoOE CpeACTBO KouaunuyecTBo 0a/1710B
3a ceMecTp

Texyuuii KOHTPOJIb:
CamocrosiTesibHas padboTa:

Pedepat Ha Temy: «Buxpu B atMocdepe u okeaney 0-10
[TpakTHyeckre paboTHI:

[TpoBepouHas pabota (Pemenue 3aaa4: JlelicTBUS C BEKTOPHBIMH BEITMYHHAMMU. 0-10
[ pagreHThl CKAISIPHBIX BEIHYMH)

[TpoBepounas pabota (Pemenne 3aga4: JBa OCHOBHBIX METOIa ONMHCAHHS JIBU- 0-10

PKCHUA KUAKOCTH, PA3JIOKCHHUC HA I/IHI[I/IBI/II[yaJIBHOﬁ HpOH3BO,Z[HOI>’I Ha JIOKaJIb-
HYI0 1 KOHBCKTUBHYIO COCTABJIAIONINC, YPABHCHUSA TPACKTOPUU U JIMHHUN TOKa)

[IpoBepounas pabota (Pemenne 3a1a4: MOTOK BEKTOPHOTO OIS Yepe3 MOBEpX- 0-10
HOCTh, YypaBHEHHE HEPA3PHIBHOCTH)
[TpoBepounas pabota (Pemenne 3a1a4: HUPKYISALUS BEKTOpa CKOPOCTH T10 3a- 0-10
MKHYTOMY KOHTYPY, BUXPb CKOPOCTH, YPaBHEHHE BUXPEBOU JIMHUH)
[TpoBepouHas pabota (PerieHre 3a1a4: NOTEHIIMAILHOE JBMKCHUE JKUJKOCTH) 0-10
IIpoMesKyTOUHBIH KOHTPOJIb:
OK3aMEHAMOHHBIN TECT 0-40
Hroro: 0-100
1o OaJUIbHOM cUCTEeMe:
CyMMapHbIe 6aibl, MOTy4YeHHbIC 00YYAOLINMCS 32 AxajJieMHUYecKas OLCHKa
TEKYLIHMI KOHTPOJIb U IPOMEKYTOUHBIH KOHTPOJIS
Memnee 60 6am10B HEYJIOBJIETBOPUTEIHHO
60-70 6asoB YAOBJIETBOPUTENILHO
71-85 Gannos XOpOUIO
86-100 6annoB OTJIMYHO
Paszpaborunk:
SIS 5 JlonieHT Kadeapsl THIPOIOTUN U TIPH- E.H. Cyteipuna
(oanuce) POIOIIOIb30BAHUS (MHUIHANTBT, haMuTHs)

(3aHUMaeMasi I0JDKHOCTB )
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[Iporpamma cocraBiena B coorBercTBuu ¢ TpedoBanusamMu @I'OC BO no HanpaBineHuio u
npodwmito noarorosku 05.03.04 I'mapomereoposorus, npoduias MHpopMamoHHbIe TEXHOIOTHH
B I'MJIPOJIOTUH.

HporpaMMa paccMOTpCHA HA 3aCCAAHUN Ka(be;[pm TUAPOJIOTUH U IPUPOAOIIOJIBb30BaAHUS
(HaMMEHOBaHHE)

«05» nrons 2021 r. I[Iporokos Nel2

Tl 7

“3as. Kadenpoii ApryunHuesa A.B.

Hacmosiwas npoepamma, He modcem 6b1ms 80Cnpoussedena Hu 8 Kaxotl hopme 6e3 npedsapu-

MeNbHO20 NUCLMEHHO20 pa3peuleHs Kapeopul-paspabomuura npocpammol.
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JICT coriacoBaHusi, 1ONOJHEHUH U U3MEHEHUH
Ha 2022/2023 yueOHbIH roj

W3menenuit B paboueit mporpamme aucuuiuinabl Ha 2022/2023 yueOHbIi TO HET.

Bomnorxunaa C.K.

Jekan reorpaguyeckoro akynprere /= /f /7/




