degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: I'maponuHaMuKka MHOTO(A3HBIX TeUEeHUH
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kageapa nmpodiieM 6€30MacHOTO Pa3BUTHS COBPEMEHHBIX YHEPTETHUECKUX TEXHOJIOTHH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocraBui: A.P. ABetucsH, kaHJl. pu3.-MaT. HAYK

[Iporpamma obcyxneHa Ha 3acefjannu Kadeapsl mpodiieM 6e30IacHOTO Pa3BUTHsI COBPEMEHHBIX YHEPTeTUIEeCKIX
TexHoznoruit 24.02.2025



AHHOTANMA
Kypc nocpsiteH ruapoauHaMUKe MHOTO(A3HBIX TEYCHUH C Y4ETOM TOMOTCHHBIX M Te€TePOTeHHBIX (ha30BBIX
MepexoioB, TeriomaccoooMeHa U 3QdekroB TypOyireHTHOCTH. CojiepKaHHME Kypca OTpakaeT Temio u
THIPOJMHAMHYECKHE TPOLECCH], MpOTeKaromue B 3eMeHTax oOopynoBanus ADC mpu HOPMAIbHBIX H
aBapHIHBIX peKUMax paboT, a TakKe B 3aJadax M30JIALUM 3aXOPOHEHMs paauoakTHBHBIX 0TX010B (PAO) B
COJISIHBIX (hopManMsx (rajuTax).
B nepBoif yacTu Kypca OCHOBHOE BHHMAaHHE Y/IEJIEHO MOJEISIM M MAaTeMaTHUeCKOMY ONHCAHUIO NBYX(a3HbIX
cucteM. PaccMarpuBarOTCs KanWUIIPHBIE W TPAaBUTALMOHHBIC BOJIHBI, HM3y4YaeTcs YCTOHYMBOCTH
TOPU30HTAJILHON MOBEPXHOCTH paszena AByX (a3, BbiBoasaTcs ¢opmyibl Ctokca u PriGunHCcKoro-Anamapa.
Bropas "acth Kypca MOCBSIIEHa IMpoIeccaM HEYCTAHOBUBILETOCS —JBIDKCHHUS Kallellb M ITy3bIPHKOB B
KHUIKOCTH, 3JIEMEHTaM TEOPHUH KOHBEKTHBHOTO TEIUIOOOMEHAa M ONHMCAHUIO MAapOXKUIKOCTHBIX IOTOKOB B
KaHanax. PaccmarpuBaeTcsi TMHAMUKA KHIKOCTHBIX BKJIIOYEHHH B TaJIMTaX B I1OJIE TPAJIMCHTa TEMIIEpaTyphI.
Kypc mnpemnHazHadeH Ui MOMYYeHUS TIIyOOKHX TEOPETUYECKHX 3HAHUH B OONACTH THIPOTUHAMUKHI
MHOro(a3HbIX TeueHHH. Bkiroyaer 3afanHust [UId CaMOCTOSTEIbHOW PabOThI C LIENbI0 TOBBIMICHUS CTEHCHU
ocBoeHus1 Marepuana. Kypc mpenmnonaraer BBIIOJHEHHE MPAKTHYECKHX 3a/1ad B paMKaxX HHIMBHIYaJIbHBIX
3aaHUI JUIsl OCO3HAaHMS CBA3EH MEXIYy TEOPUEH M IMPAKTHKOW, a TaKK€ B3aMMO3aBUCHMOCTH PA3IUYHBIX
pasnesioB JUCIUTLTHEI.

1. leau u 3apauun

eap AUCUMNIIMHBI

OcBoeHue cTyieHTaMH (yHAaMEHTaIbHBIX 3HaHUH M0 TUAPOJUHAMUKE U TEIUIO(U3KUKE MHOTO(a3HbIX
TEYEHUH, a TaKKe UX MPUIIOKEHUH B 001acTH 0€30ITaCHOCTH aTOMHOM SHEPTETHUKH.

3anauu QUCHUTNIHHBI
- OcBoeHnue cTyneHTaMu 0a30BbIX 3HAHUH B 001aCTH MEXaHUKH MHOTO(a3HbBIX TCUCHU;

- OOyueHue CTYJCHTOB METO/IaM pEIICHUs MPAKTUISCKUX 3a/1a4 B 00JaCTH MEXaHUKHA MHOTO(a3HbIX
TCUCHHIA;

- Oka3zanue CTyACHTaM KOHCYJ’IBT&LII/IfI 1 IOMOIIH B IIPOBCACHUHN COOCTBEHHEIX HCCHCZ[OBaHHﬁ;
- 06yquI/Ie CTYACHTOB HaBbIKaM HpOl”paMMHOﬁ pcain3anu N3y4aCMbiX MCTOLOB,

- [IpuobpereHne cTyneHTaMH HaBBIKOB KAayeCTBEHHOIO aHajn3a W KOJUYECTBEHHBIX OLIEHOK
IMPUMEHUTENBHO K NpobieMe 6e30MacCHOCTH aTOMHBIX CTAHIIUH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
YK-1 Cnocoben ocymectBnsaTh kputuueckud  |YK-1.2  OcymiecTBisier MOWCK  BapUaHTOB  PEUICHUS
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE MOCTAaBJICHHOH  NpOOJIEMHONW  CHUTyalldd Ha  OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIPAaOaThIBATh JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

CTpaTeruro AecTBui

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yJabTaThl MPOEKTa (UK
YK-2 CniocoGeH ynpaBiaTh IPOSKTOM Ha BCEX |OTHCIBHBIX €ro 2JTarmoB) B (opMe OTYETOB, CTarei,
JTanax ero peajin3anuu BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

YK-4 CriocoGeH MpUMEHSITh COBPEMEHHbBIE VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCI€  |MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX — TEXHOJIOTHH  JUIS
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS aKaJIeMUYECKOTO U TPOQEeCCHOHAILHOTO B3aUMOJICHCTBUS
aKaJIeMHYECKOTO B MPO(eCcCHOHATEHOTO

B3aNMOJCHCTBUS

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

Hay4YHBIX 3HAHUH B 00JacTn
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaNBHON AEATENbHOCTH




OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabdaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHS B ob0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[MK-1 Crocoben craButh, hopmanuzoBbiBath 1 |[IK-1.1 CriocoOeH HaxomuTh, aHATH3UPOBATH U 0000IIATH
pemars 3a/1a4u, B TOM YUCIie pa3padaTeiBaTh U |MHPOPMAIHIO 00 aKTyaJbHBIX pe3yJbTarax HCCICIOBaHUI B
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN paMKax TEeMaTH4ecKoi 00JacTH CBOeW NMpogecCHOHATBHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |ACATEIBHOCTH

aHaJM3UPOBATh HAy4YHbIE MPOOJIEMBbI, OITyYaTh

HOBBIC

HAYYHBIC PC3YyJIbTAThI

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpuOOpaMH U yCTaHOBKaMH,
CIIEeLUATN3UPOBAHHBIMU MTAKETAaMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

[MK-3.1 TloHumaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIaJAHBIX TPOTPAMM)

IIK-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)

B pesynbrare ocBoeHUS TUCIUIUTHHBI 00y4YaronInecs JOJKHBI

3HATb.

YMETB:

- TeOpeTHYEeCKHe MOesn (PyHIaMEHTaJIbHBIX MPOLECCOB U SBJICHUI B TUAPOIMHAMUKE MHOTO(A3HBIX
TCUCHHIA;

- IOCTAHOBKY MPO0JieM QPU3NIECKOTO MOICTUPOBAHNS;

- TOPSAKM YHCJICHHBIX BEJIMYHMH, XapaKTepHbIC JUIS Pa3IMYHBIX pa3/ieioB (HU3UKH, B TOM YHUCIIE
THAPOAMHAMHUKH MHOTO(a3HBIX CHUCTEM;

- (pM3UKY TUAPOAMHAMHYECKHX HEYCTONYUBOCTEIH;

- crierduyeckne 0COOEHHOCTH THIAPOIUHAMUYECKUX U TEIIO(U3NYECKUX MPOLECCOB B 3aJadyax I10
npobieme 6e3011acCHOCTH aTOMHOM SHEPIeTUKH.

- abCcTparupoBaThCsl OT HECYLIECTBEHHOTO IPU MOJCINPOBAHNY PEANIbHBIX MIPOLECCOB IMIPOJHHAMUKH
MHOTO(a3HBIX CpeJ;

- TIONb30BAaThCSl CBOMMH 3HAaHMAMHU JUId  pelleHus (QyHJAMEHTANbHBIX, TNPHUKIAAHBIX U
TEXHOJIOTUYECKUX 33/1a4;

- 3((heKTUBHO MCTIONIB30BATH CIICUPUIECKHE 0COOCHHOCTH THIPOANHAMHYECKHUX M TEIUIO(PU3NIECKIX
MPOIIECCOB B 33/1a4ax 110 npoodieMe 0e301MacHOCTH aTOMHOM SHEPTETHKH;

- paboTaTh Ha COBPEMEHHOM BBIYHCINTEILHOM 000PYIOBaHUY.

BJIAJIETD:

- HaBBIKAMH OCBOCHUS OOJIBIIOT0 00beMa HH(POPMAIIHH;

- MaTreMaTHM4eCKUM MOJCIHPOBaHUEM (U3MUYECKHX 3a1ad TUAPOJMHAMUKHA U  TEIUIO(QU3UKH
MHOTO(]a3HBIX CUCTEM;

- TPAaKTUKOW MCCIEJOBAHUS W PEIICHHS TEOPETHMYECKUX M IPHKIAJHBIX 33/a4, OTHOCSILIUXCS K
npobieme 6e301acCHOCTH aTOMHOM SHEPTeTHUKH.

- HaBBIKAMH IPAMOTHOM 00pabOTKH PE3yJIbTaTOB PAacYeTOB U CONOCTABJICHHS C SKCIIEPUMEHTAIbHBIMU
JTaHHBIMH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora

1 Mopenn u MaTeMaTHYECKOE ONMCAaHHE 10 3
NBYX(ha3HbIX CHCTEM.

2 DeMeHTHl TEOpUHU TIOI00USI. 2 3

3 I'mapocraTika ra30KHUAKOCTHBIX CHCTEM. 6 3

4 Bomab Ha Mexda3zHOH TOBEPXHOCTH. 6 3
I'maponuHaMuka >KUIKUX TUICHOK.

5 Mexanuka My3bIpbKOB M Kalelb B 6 3
YCTaHOBHUBIIEMCSI TCUCHUH.

6 HeycranoBuBIIeecs: IBMKEHUE Kareidb U 3 3
My3BIPHKOB.

7 ONeMeHTBl  TEOPHUH  KOHBEKTHBHOI'O 6 ]
TerooOMeHa.

8 [TapoxuAKOCTHBIE TOTOKH B KaHAJaX. 12 8

9 JluHaMuKa >KMAKOCTHBIX BKJIIOUCHUM B 4 6
rajuTax B HOJI€ TPAAUEHTa TEMIIEPaTyPbl

Hroro yacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemectp: 1 (Ocennuii)

1. MOI[CJ'II/I 1 MaTCMaTU4Y€CKOC OIMMCAaHHuC ,E[ByX(baSHI:IX CHUCTCM.

HBYX(i)ZBHBIC CHCTEMBI KaK O0JACTH CILIOLIHOH CpCabl C I'paHULIaMU CUJIBHBIX PAa3pbIBOB. MO,Z[eJ'II/I

pa3aeJIbHOIo TCHEHUA, MHOT'OCKOPOCTHOTI'O KOHTHUHYYMA, TOMOT'CHHAA.

OOmiast (hopma ypaBHEHHH COXpaHEHUs. YPaBHEHHs COXPAHEHHS MAacChl, UMITyJbCa U DHEPTUH B
WHTErpabHON U TuddepeHranpHoi hopMax. DMIUPUUECKHE 3aKOHBI MOJIEKYJSIPHOTO TepeHoca

HUMITYJIbCA U DHCPIUU. YpaBHeHHe COXpPAaHCHUSA MACChl KOMIIOHCHTA B CMCCH.

VHuBepCaJbHbIC YCIOBHS COBMECTHOCTH Ha MEK(a3HBIX I'paHUNax: o0mas popMyIupoBKa, 3aruch
IUISL TIOTOKOB MAacChl, UMITYJIbCA, SHEPTHU, MAacChl KOMIIOHEHTa B CMECH. YHHMBEPCAIbHBIC YCIIOBHS
COBMECTHOCTH B CUCTEME HaOIrO/IaTeIsl.

CrnenunanbHbIe YCIOBHS COBMECTHOCTH Ha MEX(a3HBIX IpaHUIIaX B MPOIECCe TEIUIO K MaCCOOOMEHa.
HepaBHoBecHble 3((ekThl Tpu OOTEKaHWM Ta30M IUIOCKOW TOBEPXHOCTH, MPH HCIAPSHUU H

KOHJCHCAII1H. CHCL[I/IS.J'IBHBIC ycCi10BHUsA COBMECTUMOCTHU B KBA3UTOMOT'CHHOM HpI/I6J'II/I)KeHI/II/I.

2. DIIeMEeHTHI TeOpUHr ToI00N.

[TonoOue u ananorus.
Teopemsbl Teopuu of00uSI.

DOHU3NYCCKHUIT CMBICI KPpUTCPUCB U YUCCIL HO,[[O6I/I$I AJid OpouecCoB TMAPOAWHAMUKHA, TCIUIO- H

MaccooOMeHa B OJJHO- M JABYX()a3HBIX MOTOKaX.

3. I'mapocraTrka ra30’KHIKOCTHBIX CUCTEM.




HOBerHOCTHHe SABJICHUA, TIIOBCPXHOCTHOC HATAXKCHUC, TCIJIOTa 06pa30BaH1/1;[ U OHTPOIIUA
MOBCPXHOCTH pas3acia.

CMaunBaeMoCTb.
®opmyna Jlamaca.

OcHOBHOE YPAaBHCHUC TUAPOCTATUYCCKOTO PABHOBCCHUS; (’popMa MOBCPXHOCTH KXKUIAKOCTU B COCYHaAX,
BbICOTA KAIUJIJIAPHOTO IMMOAHATHA.

PaBHOBeCHbBIE OCECUMMETPUYHBIE IOBEPXHOCTH pa3ziena.

Pesynprarel aHanM3a yCTOWYMBOCTH, MAKCHMAaJbHbIE YYaCTKH YCTOWYMBOCTH PAaBHOBECHBIX
MTOBEPXHOCTEM.

[IpenenbHbie (MIpeaOTPBIBHBIC) pa3Mephl Kallellb U My3bIpel B TMAPOCTATHYECKUX YCIOBUSIX.
4. Bonnbl Ha Mek(pa3HOM MOBEPXHOCTH. [ MAPOAMHAMUKA KUAKUX TUICHOK.

[IporpeccuBHblE U CTOAYME BOJHBI HE MOBEPXHOCTU XKUIAKOCTU. YCTOMYMBOCTb TOPU3OHTAIBHOU
MOBEPXHOCTH pazliena AByX (a3. JlucrepcnonHoe ypaBHeHHe. KamwiisipHble U TpaBUTAIOHHBIC
BOJHBI Ha TNOBEpXHOCTH XuakocTu. HeycroitunBoctu Teitnopa u I'enbmromnbua. BoaHbl koHeUHOM
amMIuUTyabl. CONUTOHBI.

HaMI/IHapHBIC rpaBUTallUOHHBIC TIJICHKHW JKHUIAKOCTH.

Maremarndeckoe ONnucaHue; Ha4aJbHBIA yYacTOK, XapaKTEPUCTUKU CTAOMIM3UPOBAHHOTO TEUCHUSI.
YCTOMUUBOCTD JXKUAKUX IUJICHOK. BonHOBBIC mieHKH. TypOyneHTHBIE XUJAKHE TUICHKU. J[BrKeHHe
YKUAKOH TUIEHKH MOJ JEHCTBUEM IMOTOKA rasa.

5. Mexanuka ITY3BIPBKOB U KaIlCJib B YCTAHOBHUBIUICMCA TCUCHUU.

MognenbHbIe 3a7a49¥ O ABMKSHUU C(HEePhI B UeATHHON U BA3KOM JKHUIKOCTH.
®opmynsl Ctokca u PeiounHCcKoTr0-A1amapa.

Pesynbrarel SKCIIepUMEHTATBHBIX HAOMIONEHUH W pacdeT CKOPOCTH BCIUIBITHS Ta30BBIX MY3BIPHKOB B
CIIOKOMHOM >KHUJIKOCTH.

Moenb IBUKEHUS )KUJKOCTH CO CBOOOTHOM MOBEPXHOCTHIO KAK METOJ] aHAJIM3a JIBUKECHUS KPYITHBIX
ITy3bIpEN.

Oco0eHHOCTH IBIKEHUS Kallellb B Ta30BBIX MOTOKaX. JlpobieHue my3bIpeii U Kareb.

Cemecrtp: 2 (Becennuit)
6. HeycranoBuBIICECS ABHKCHUE Kalleb U ITy3bIPHKOB.

VYpaBuenue Poanes B kimaccuueckod u "sHepreTmueckod" umHTepnperauuu. KaBuTanuoHHOE
CXJIOIIBIBAHUE ra30BOM MOJIOCTH B XKHUIKOCTH.

YckopeHHoe ABrKeHHe chephl B HeaNbHOM ®KUAKOCTH. [IpucoeiaenHas Macca.

PocT mapoBbIX Iy3bIPEKOB B 00bEME PABHOMEPHO MEPErpeToi JKUAKOCTH (IIpeeIbHbIe HHEPLUOHHAS
U TETJIOBasl YHEPTeTHUECKasl CXeMBbl, aHAIN3 SKCIIEPUMEHTAILHBIX HAOMIONCHUH ).

YcnoBus pocTa NapoBbIX My3BIPHKOB Ha CTEHKE (IPU KUTICHHUH).

VYcnoBusl OTphIBa IAPOBBIX ITy3bIPHKOB OT CTEHKU: CTPOTras II0OCTaHOBKA 3a/laul, KPUTUUECKUN aHalIu3
CYLIECTBYIOIIUX MOAXOAOB; NPUOIMKEHHbIE KHHEMAaTHYECKUE CXEMbl OTPBIBA IS CIIy4aeB KUICHHUS
B CBOOOTHOM 00beMe U IPH BBIHY)KICHHOM TE€UEHHH >KUAKOCTH.

7. DneMeHTBI TeOPHH KOHBEKTUBHOT'O TEIJIOOOMEHA.

OcHoBHble ompezneneHus. KoapuuueHT Temioornaun Kak I'MAPOJMHAMHYECKAs XapaKTepUCTHKA
TonmuHa 3KBUBAJICHTHOU IJICHKHU.

OcCHOBHBIE AONYLICHUS TEOPHUH HOTPAHUYHOTO Ciosl. TernooOMeH MpH JTaMUHAPHOM OOTEKaHWU
IIJIOCKOM IUTACTHUHBI.

OcpenHeHHbIE ypaBHEHHUs] TypOyJIEHTHOTO TedeHHs M TeruooOMeHa. Kaxymiuecss HampspkeHUs
TypOyJICHTHOTO TPEHUS U TYpOYJIECHTHBIH TEII0BOM MOTOK. CTPYKTypa MPUCTEHOYHOH TypOyIeHTHOM
o0JacTH.

Amnanorus PeliHonbaca, ee COBpeMEHHBIH BapuaHT KaK OCHOBAa Ui HH)XCHEPHBIX pPAacuyeToB
TEII000MeHa NpU TYPOYJICHTHOM TE€UCHUH.



CBO6OI[Ha}I KOHBCKIMA: MCEXaHU3M IIpolecCa, MATEMATUYCCKOEC OIIMCAHNE, OCHOBHBLIC PACUYETHBLIC
COOTHOIICHUS.

TermmooOMeH mpu oxHodaszHOM TeyeHMH B TpyOax. TemnooOMeH mHpu JIaMHHApHOM TEYEHHHM Ha
BXOJHOM yuacTke. CTaOmIn3npoBaHHBIN TEINIO0OMEH pHU TypOyJIEHTHOM TEUEHHH.

8. [TapoXkHIKOCTHBIE TOTOKU B KaHAJIaX.

KonnuecTBeHHble — XapakTepHCTHKH, onpexaeneHus. Crpykrypa 1IByx¢asHbBIX TEUEHHH B
TOPHU30HTAJILHBIX M BEPTUKAIBbHBIX KaHaIaX. MeTObI ONpeieieHus] TPAHULl PEKUMOB TCUCHHUS.

OnHOMepHbIe ypaBHEHHS UMITYJIbCca M HEPTHHU JUIA ABYX(a3HbIX MOTOKOB. [oMOreHHas Moaens s
pacuerta TpeHusi. PacueT MCTMHHOTO OOBEMHOTO MApPOCOIEPKAHUS B KBA3UTOMOICHHBIX IMOTOKAX.
Mopnenu JucrepcHO-KONIbLEBBIX PEXKUMOB TEUEHUS; METO/Ibl PacyeTa TPEHUS Ha I'PaHUIIE IUIEHKH.

[MapoXUAKOCTHBIE TOTOKM B  YCIOBHAX TeIuiooOMeHa. TemnooOMeH TMpu  KOHJCHCAIUU
HEMOJIBIKHOTO Tapa (3anada Hyccenbra, coBpeMeHHbIe T1o1x0/161). KoHIeH Caus B TpyOax.

TermmooOMeH TmpW KUMEHUH JKUIKOCTEH. YCIOBHS 3apokIeHHs mapoBoid ¢a3el B  o0beme
MeTacTaOWILHOW KUAKOCTH B Ha TBepol cTeHke. KpuBas kumeHus. MeTosbl pacueTa TernnoooMeHa
P My3BIPHKOBOM, IJICHOYHOM M TEPEXOAHOM KHIEHHH. TernooOMeH MpH KHUIIEHHH XUIKOCTH B
KaHasax.

Kpusuc my3bIppKOBOT0O KUIICHHS B 00bEME U B KaHaJax.
9. JlnHaMuKa )KUAKOCTHBIX BKJIIOUEHUH B rajinTax B II0JI€ IPaJUEHTa TEMIIEPATypbl

Kunkue BriroueHus B ranuTtax. @a3oBbie MepexoAbl Ha TPaHHUIaX KUAKOCTh-TaTUT. CTaTUCTUYECKOE
OTIMCAHKE TTOBEACHUS aHCAMOJIS KUAKUX BKIIOUCHUH B TAITAX B MOJIE TPaIUEHTa TEMIIEPaTypPhl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Jlocka, KOMIBIOTEP U MYJIBTUMEUIHOE 000PYI0BaHUE.
6.IlepeuyeHnb pexoMeHYeMOM JIMTEPATYPhI

OcHoBHas 1uTeparypa

1. Mexanuka aByxda3ubix cucteMm [Tekct] : yueb. mocobue ans By3os / 1. A. JlaGynnos, B. B. SIros
— M. : MBU, 2000 — 374 c.

Amir Faghri, Yawen Zhang.10. 2006
dyHaaMeHTaNbHbIe TPOOJIeMbl MOICIMPOBAaHUS TYPOYICHTHBIX U ABYX(a3HbIX Teuenuid [Texct] : B 2 T.
T. 1 : Teopus u skcniepument/mon pea. A. A. Capkucosa, [. A. dwmnmosa , -M., Hayka, 2010

JlononHuTenbHas TUTEpaTypa
1. lunamuka maorodazubix cpen [Teker] : B 2 u./P. . Hurmarynun, Y. 1, -M., Hayka, 1987
2. Nunamuka mHOrodasubix cpen [Teker] : B 2 u./P. . Hurmarynun, Y. 2, -M., Hayka, 1987
lazomnnamuka nByxdasueix cpen [Texct]/M. E. [leiiu, I. A. @ununmos, -M., Dueprus, 1981

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

http://www.edu.ru — ¢penepansubiii nopran «Poccuiickoe oOpazoBaHue.
http://benran.ru —6ubamnoTEeKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajemMun Hayk.
http://lib.mipt.ru/ — snexrponnas 6udnuorexa dusrexa.

http://elibrary.ru/ - HayuHas snekTpoHHas OMOIMOTEKa

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ms Office



[Tporpamma a1 MOAETUPOBAHUS YBOITIOLUH I'a30-KUAKOCTHBIX BKIIFOUCHHUI B COISHBIX ITOPOAAX C
Y4€TOM KOAJIEeCUEHIMH 1 MTHOBEHHOTO PABHOBEPOSITHOCTHOIO OMHAPHOTO paciazia B CTALlMOHAPHOM
niepuoze Tepmomurpanuu. Astop. Kopuarnna O.0. CBUJAETEJIBCTBO o rocynapcTBeHHOM
peructpauuu nporpammsel 111 IBM Ne 2020663965 ot 05 Hos16ps 20201

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMi IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAACTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3ydeHus NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpPEAENEHUS U TOHATHSA,
YMETh IPUMEHSATH MOy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 3a71a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI 10 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS MMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3armomuHaHus. [lpu
3aTPYNHCHUN W3Y4YCHHUS OTIENBHBIX TEM, BOMIPOCOB, CIEAyeT OO0pamarbcs 3a KOHCYIhTAllUSIMU
MIpenoaBaTesio.

Bo3moxkeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kageapa npobiiem 0€30IacCHOrO Pa3BUTHS COBPEMEHHBIX YHEPIETHUECKUX TEXHOJIOTUI
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: A.P. ABeTHcsH, KaHa. (pu3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2 OcymiecTBisger MNOUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajau3anuu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yJabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIVICHUH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

YK-4 CriocoGeH MpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHUBHBIC TEXHOJIOTHH, B TOM YHCJIC
HAa WHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aUMOJCHCTBUS

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIBHOTO B3aUMOAEHCTBHS

OIIK-1 Bnaneet cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00JacTh
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIBL30BaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk W (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHny 3a/1a4 NpoQecCHOHaNBHON AEATENbHOCTH

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH nMpodeccnoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH pEIeHHs, Mpelaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(GOPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00TIacTH

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus AMCIUTUIMHBL «[ HaponquHaMuKa MHOTO(A3HBIX TEUCHUNY 00yYarOIIUNCS TOJKEH:

3HATb:




- TeOpeTHYEeCKHe MOesn (PyHIaMEHTaJIbHBIX MPOLECCOB U ABJICHUI B THAPOIMHAMUKE MHOTO(A3HBIX
TCUCHHUIA;
- IOCTAHOBKY MPO0JieM QPU3NIECKOTO MOICTUPOBAHNS;
- TOPSAKM YHCJICHHBIX BEJIMYHMH, XapaKTepHbIC JUIS Pa3JIMYHBIX pa3/ieioB (HU3UKH, B TOM YHUCIIE
THAPOAMHAMHUKH MHOTO(a3HBIX CHUCTEM;
- (pM3UKY TUAPOAMHAMHYECKHX HEYCTOHYUBOCTEIH;
- crierduyeckne 0COOEHHOCTH THIPOIUHAMUYECKUX U TEIIO(U3NYECKUX MPOIECCOB B 3aJadyax 10
npobieme 6e3011acCHOCTH aTOMHOM SHEPTeTUKH.

yMeThb:
- abCcTparupoBaThCsl OT HECYLIECTBEHHOTO MIPU MOJEINPOBAHUY PEANIbHBIX MIPOLECCOB MMAPOJHHAMUKH
MHOTO(a3HBIX CpeJ;
- TIONb30BAaThCSl CBOMMH 3HAaHMAMHU JUId  pelleHus (QyHJAMEHTANbHBIX, TNPHUKIAAHBIX U
TEXHOJIOTUYECKUX 33/1a4;
- 3((heKTUBHO MCTIONIB30BATH CIICU(PUIECKHE 0COOCHHOCTH TMIPOANHAMHYECKHUX M TEIUIO(PU3NIECKIX
MIPOIIECCOB B 3a/1a4ax 110 MpoodieMe 0e301MacHOCTH aTOMHOM SHEPTETHKH;
- paboTaTh Ha COBPEMEHHOM BBIYHCINTEILHOM 000PYIOBaHUY.

BJIA/1€Th:
- HaBBIKAMH OCBOCHUS OOJIBIIOT0 00beMa HH(POPMAIIHH;
- MareMaTH4eCKMM MOJCIMPOBaHUEM (HU3MUYSCKUX 3a1ad THAPOJMHAMHKM U TEIUIO()U3UKU
MHOTO(]a3HBIX CUCTEM;
- NPAKTUKOW HCCIEIOBAaHMSA M PELICHUS TEOPETHUECKUX M HPUKIAJHBIX 3a/1ad, OTHOCAIIMXCSA K
npobieme 6e3011acCHOCTH aTOMHOM SHEPTETHUKH.
- HaBbIKAMU IPaMOTHOI 00pabOTKH pe3y/IbTaTOB PacyeTOB M COMOCTABIECHUS C IKCIIEPUMEHTAIbHBIMU
JTaHHBIMH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

TeMbl KypCOBBIX 3aJJaHUI

1. OOtexkanue TBepAOW cdepbl HACaIbHBIM M BSI3KUM MoToKamu (mapagokc Jlamambepa, 3agada
Crokca).

2. JluHaMHKa Ta30BBIX Iy3bIPbKOB B CIOKOMHOW XHUAKOCTH. KaBUTAIlMOHHOE CXJIOTIBIBAaHUE
My3BIPHKOB.

3. Mogenu TedeHus KUIKUX IJICHOK C Y4eTOM TeIIo- 1 MaccooOMeHa.

4. OOrekanue ceprueckoro my3bipbka Bi3kuM motokoM. Cuna Caddmana.

Tembl 11 caMOCTOATENBHOM paboThI

1. SIBneHue cIOHTaHHOM KOHJEHCALUH (HyKJI€alnHt) B TPAHC3BYKOBBIX colutax JlaBass.
2. TemnooOMeH NpH Pa3InYHBIX PEKUMAX KUICHHUS.

3. JlnHamuKa XKHUIKOCTHBIX BKJIIOUCHHI B TAJIUTAX B MOJIC TPAIMEHTa TEMIIEPaTyphl

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

9 cemecTp

1. OOmas ¢opma ypaBHCHUI COXpaHEHHs. YPaBHEHHUS COXPAHEHUS MAcChl, UMITYJbCa U JHEPIUU B
uHTerpanbHod W auddepeHnuambHoll GpopMax. DMIUPUYESCKHE 3aKOHBI MOJEKYISIPHOTO TepeHoca
UMITYJIbCa ¥ SHEPTUH. YpaBHEHUE COXPAHEHUSI MacChl KOMIIOHEHTA B CMECH.

2. VHuBepcaJbHBIC YCIOBUS COBMECTHOCTH Ha MEK(a3HBIX IpaHUIAx: o0mmas GopMyIHpOBKa, 3aIUCh
JUIS TIOTOKOB MAcChl, MMITYJIbCA, DHEPTHH, MacChl KOMIIOHEHTa B CMECH. YHHBEPCAJbHBIC YCIIOBHS
COBMECTHOCTH B CUCTEME HaOIrO/IaTeIsl.

3. CheumanbHble YCIOBHS COBMECTHOCTH Ha MeX(asHbIX TIpaHULIAX B MPOLECCe TEIIo U
MaccooOMeHa.

4. CrenuanbHbIC yCIOBUS COBMECTHMOCTH B KBa3HTOMOTEHHOM TPUOIIMKESHHH.

5. Tlomobme m amanorus. Teopembl Teopuu momoOus. duU3NYECKHN CMBICT KPUTEPHEB W YHCEI
1o1o0ust JUTs POLECCOB THAPOJMHAMUKH, TEIUIO- MAacCOOOMEHA B OJTHO U JIBYX(Da3HBIX OTOKAX.



6. IloBepxHOCTHBIC SIBJIEHHS, ITOBEPXHOCTHOE HATSDKEHHME, TEIUIOTa O0pa3oBaHMA M SHTPONUS
noBepxHOCTH pazzaena. CmauuBaemocts. Popmyna Jlamaca.

7. OcHOBHOE ypaBHEHHE IMIPOCTATHYECKOTO PaBHOBECHs; (OpMa MOBEPXHOCTH KUIKOCTH B COCYIaXx,
BBICOTA KAIIWJUIIPHOTO NOAHATHSA. PaBHOBECHBIE OCECUMMETPUUHBIE IIOBEPXHOCTH pa3Jiea.

8. Pesynprarel aHamm3a YCTOWYMBOCTH, MAaKCHMAJBHBIE YYacTKH YCTOMYHMBOCTH PABHOBECHBIX
noBepxHocTel [IpenenbHble (IpenOTpHIBHBIE) pa3Mephl Kameidb W Iy3blpeid B THAPOCTAaTUYECKUX
YCIOBHSIX.

9. IlporpeccHBHBIE M CTOSYME BOJHBI HE MOBEPXHOCTH >KUIKOCTH. YCTOWYMBOCTH FOPHU30HTAIBHON
MOBEPXHOCTH pasziena AByX ¢a3. JlucrnepcuoHHoe ypaBHEHHE.

10. KanwuisipHble U TpaBUTALMOHHBIE BOJHBI Ha IIOBEPXHOCTU kHUIAKocTU. HeycroitumBocTu
Tetinopa u I'enpmronbua. BonHsl koHeuHON aMITUTYAbl. COTUTOHBI.

11. JlaMrHapHble TpaBUTALMOHHBIE IUIEHKH JKUAKOCTU: MAaTEMaTHYECKOE ONHCAHHE; HAYAJIbHBII
YYacTOK, XapaKTePUCTUKN CTAOMIM3UPOBAHHOTO TEUEHHS.

12. YeToWYMBOCTh KHUJIKUX TUIEHOK, BonHoBbIe mienku. TypOylieHTHbIE KHUKWE TUICHKH. JIBIKeHHE
YKUAKOH TUIEHKH MOJ AEHCTBUEM MMOTOKA rasa.

13. MonenbHbIe 3a1a4u O ABWXKEHHH cepbl B HIeanbHON U Bs3kol kuakocTH. Popmynsr CTokca u
Pr16unHCcKOTO-A Tamapa.

14. Mopenb ABMKEHHS KHIKOCTH CO CBOOOJHOM IOBEPXHOCTHIO KaK METOX aHaju3a JBMXKECHUS
KPYHHBIX Iy3bIpell. OCOOEHHOCTH IBM)KEHHS Kalelb B Tra30BbIX HOTOKax. JlpoOneHue mysbIpeill u
Kariesb.

10 cemectp

sn

1. VYpaBHenuwe Poanmes B kimaccuueckod W '"sHepreTudeckoi wuHTepnperanuu. KaBuTarmoHHOE
CXJIONBIBAaHHE Ia30BOH ITOJIOCTH B )KUIKOCTH.

2. YckopeHHOe BIXeHHE cephl B ucanbHol xuakoctu. [IprcoeannenHas Macca.

3. Poct mapoBbIX Iy3BIPHKOB B 0OBEME pPABHOMEPHO IIE€PErpeToil KUIKOCTH (IIpeAesbHbIe
WHEPLUMOHHAS 1 TEIUIOBasi SHEPreTUYeCKasi CXeMBbI, aHAJIU3 YKCIIEPUMEHTAIbHBIX HAOMIOACHUH).

4. YcioBus pocTa MapoBbIX MY3bIPHKOB Ha CTEHKE (MPU KUIICHUN).

5. VYcnoBusa OTpbIBa NApOBBIX ITy3BIPHKOB OT CTEHKH: CTpOTras IOCTAaHOBKA 3aJauM, KPUTUUYECKHUH
aHaJln3 CYILIECTBYIOIIUX MOJAXOAOB; HPUONMIKEHHbIE KUHEMAaTHYECKUE CXEMbl OTphIBAa IJISl CIydaeB
KHIEHUS B CBOOOIHOM 00BEME U MPH BBIHYKIEHHOM TEUCHUH KHUJIKOCTH.

6. OcHoBHble onpenencHus. KoappuuueHT TemnooTaaun Kak TUApOINHAMUYECKass XapaKTepUCTHKA
TonmuHa 3KBUBAJICHTHOU IJICHKHU.

7. OcHOBHBIE JOMYLIECHUS] TEOPUU MOTPAHUYHOTO cJos. TermnooOMeH npu JaMHUHAPHOM OOTEKaHUH
IIJIOCKOM IUTACTHUHBI.

8. OcpenHeHHbIE ypaBHEHHs TYpOYJIEHTHOrO TeueHus M TemiooOMmena. Kaxymumecs HampspKeHHS
TypOyJICHTHOTO TPEHUSI U TypOYJICHTHBIA TEIUIOBOW MOTOK. CTPYKTypa MPUCTEHOYHOH TypOyIeHTHOMN
o0JacTH.

9. Amnanorus PeiiHonbpaca, ee COBpeMEHHBbIH BapHaHT KaK OCHOBAa JJis WH)KEHEPHBIX pacyeToB
TEIUI00OMEeHa TIPH TYpOYJICHTHOM TECUCHHH.

10. Ceobomnas KOHBEKIIHS: MeXaHNU3M rpoliecca, MaTeMaTH4YeCKOe OIMKCAaHNE, OCHOBHBIC
pacyeTHbIe COOTHOIICHUS,

11. TemnooOMmeH npu oaHo¢azHOM TeueHHH B TpyOax. TemooOMeH mpu JaMHMHAPHOM TEUCHUHU Ha
BXOJHOM yuacTke. CTaOmIn3npoBaHHBIN TEINIO0OMEH NpHU TypOyJIEHTHOM TEUEHHH.

12. KonuyecTBeHHbIE XapaKTEpUCTHKH, onpeaeneHus. CTpykrypa AByX(pasHbIX TEUCHHUH B
TOPHU30HTAJILHBIX M BEPTUKAJIbHBIX KaHaIaX. MeTObI ONpeieieHus] TPAHUL PEKUMOB TCUCHHUS.

13. OngHOMEpHBIE ypaBHEHHS UMITYJIbCA U DHEPTUU AJIS AByX(a3HBIX MMOTOKOB. | OMOTreHHast MOJIENb IS
pacuera TpeHus. Pacuer  MCTMHHOrO O0BEMHOTO  MApOCOIEPXkKAHUS B KBa3HTOMOICHHBIX
norokax. Mopenu IUCHepCHO-KONBLEBBIX PEKUMOB TEUCHHS; METOABl pacdeTa TPEHHUs Ha TpaHuULle
IUIEHKH.

14. TlapokuaKoCTHBIE TIOTOKM B YCJIOBHSX TemaooOMeHa. TemnooOMeH IpM  KOHAEHCAIUU
HEenoABIKHOTO Napa (3agaya Hyccenbra, coBpemennsie noaxoasl). Konaencamnus B Tpyoax.

15. TernooOMEeH mNpW KWUNEHUM >KUAKOCTEH. YCIOBHA 3apOXKACHUS MMapoBoil (a3sl B oObeMe
METacTaOWIBHOM JKUAKOCTH M Ha TBepJol cteHke. Kpupas kunenus. MeToqsl pacueTa TeIiooOMeHa
MPHU MY3bIPHKOBOM, IUICHOYHOM M TIEPEXOAHOM KHINEHHU. TermnooOMeH MpU KHUIIEHWHU KUAKOCTH B
KaHasax.

16. Kpuzuc my3bIpbKOBOTO KHIIEHHUSI B 00bEME H B KaHAIAX.



17. CnonTanHas koHAeHcanus (Hykieanus). ['eTeporeHHas KOHACHCAIMs, KOHACHCAIMS Ha TIPUMECIX
(OunapHas xoHaeHcanus). MeToasl MOACTUPOBAHUS SBOJIOLUH CIEKTpa Kamesib. MeTod MOMEHTOB.
Merton Qpakuuii. Merton JenbTa anmnpoKcHManuu. BrhusiHue TypOyJEHTHOCTH Ha TPOIECCHI
KOHJICHCALIHH.

18. JlnHaMHKa )KUAKOCTHBIX BKJIFOYEHH B rajJuTax B MOJIE€ TPaANEHTA TEMIIEPAaTyphl

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:

burer 1.

sn

1. VYpaBHenuwe Poanmes B kimaccuueckod W '"sHepreTudeckoi wuHTepmnperanuu. KaBuTarmoHHOE
CXJIONBIBAaHHE Ia30BOH ITOJIOCTH B KUIKOCTHU

. B JTHAs HBCKIIUA: MCXaHU3M IIpO1I , MaréMaTnu4 ITMCAHHUC, HOBHBI
2. CoboxHa KOHBCK . CXaHHU3 oreccca areMa €CKOC OImMCaHuec, OCHO (4]
PAaCYCTHBIC COOTHOIICHUS.

buier 2.
1. YckopeHHoOe ABMKeHUE c(hephl B UeanbHON KUAKOCTH. [IprcoenraenHas macca.

2. TemnnoobmeH npu oaHopazHOM TeueHHMH B TpyOax. TeriooOMeH Mmpu JaMHHAPHOM TEUCHUH Ha
BXOJHOM yuacTke. CTaOmiIn3npoBaHHBIN TEINIO0OMEH NPy TypOyJIEHTHOM TEUEHHH.

Kpurepun onennBanus
CryaeHT mony4aer:
otieHKy oTinyHO(10), ecii oTydYeHBI OTBETHI HA TPU BOIIPOCA, HET 3aMEUaHHiA.
OLICHKY OTAMYHO(9), €CIIN MOTy4eHbl OTBETHI HA TPU BOIIPOCA, €CTh OTAEIbHBIC 3aMEUaHHSL.

OIIEHKY OTIUYHO(8), €CIIH MOMyUYeHBI OTBETHI HA TPU BOMPOCA, ECTh CYIIECTBEHHBIC 3aMedaHus U (MIJIH)
OIIMOKH B BEIYUCIICHUSX.

OLIEHKY XOpo10(7), €ClM NOITY4YEeHbI OTBETHI Ha JIBa BONIPOCA, HET 3aMEUaHuil

OLIEHKY X0poI0(6), €ClIK NOITY4YEeHbI OTBETHI Ha /IBa BONIPOCA, €CTh OTJACIIbHBIC 3aMeUaHMs

OLIEHKY XOpo110(5), eCiy MOIy4eHbl OTBETHI HA JBa BOIPOCA, €CTh CYIIECTBEHHBIE 3aMEUaHus U (WUJIH)
OLIMOKY B BBEIYMCIICHUSX.

OLICHKY YJIOBJIETBOPHUTENILHO(4), €CIIN MOy4YeH OTBET Ha OJMH BOIPOC, HET 3aMEYaHUil

OLICHKY YJOBJIETBOPUTENIHLHO(3), €CIIU MOy4YeH OTBET Ha OAMH BOIPOC, €CTh 3aMEYaHUs

OLIEHKY HEYJOBJIETBOPUTENIBHO(2), €C/U IIPaBUIIbHBIE OTBETHl Ha BOIPOCH! OTCYTCTBYIOT, HO CTYIEHT
MOHUMAET U MOXET OOBSICHUTH CMBICI BOIIPOCOB.

OLIGHKY HEYIOBJIETBOPHUTENBbHO(1), eciii mpaBWIbHBIE OTBETHI Ha BOIPOCHI OTCYTCTBYIOT, CTYACHT HE
MOXKET OOBSICHUTD CMBICI 3a/JaHHBIX BOIIPOCOB.

5. MeTonuyeckne MaTepuaJbl, onpeaesioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

9 cemecTtp

JuddepeHnrpoBaHHbId 3aueT MPOBOAUTCS B YCTHOM (opme. CTyaeHTy mpeasaraertcs OTBETHTh Ha
BONPOCHI npenonasareis. Bpemsa Ha noarotoBky He 6onee 30 munyT. [1o1p30BaThCsl JONOJIHUTEIBHOM
JUTEPaTypOi BO BpeMsI MOJTOTOBKU HE Pa3pelIaeTcsl.

10 cemectp

DK3aMeH MPOBOIMTCS B MUCbMEHHOH (hopme, ¢ mocneaytomeld ycTHoil 6ecenoii. Bpemst Ha Hanncanue
MICbMEHHOM 4acTH He JOJDKHO IpeBbImaTh | daca, BpeMmsi oOCyxaeHus - momydaca. [lomap3oBarbcs
JOTIOJTHUTEIBHOM TUTEpaTypoil He pa3peraeTcs.



