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1.00111e moJ1oKeHus.

JuctuiumHa «['wapaBiMKa W T'HAPO-THEBMONPHBOA» OTHOCUTCS K JTUCIMIUTHHAM
(MomynsiM) y4eOHOTO IIIaHa, BXOJIIErO B COCTAaB 00pa30BaTEIbHOW IMPOrPaMMbl BBICIIETO
o0paszoBaHus 23.03.02 «Hazemubie TPaHCIIOPTHO-TEXHOJIOTHYECKUE KOMILJICKCBI»
(mampaBnenHocth - «[WapaBiMYecKMe W MHEBMATHYECKHE  CHCTEMBbI  TPAHCIOPTHO-
TEXHOJIOTUYECKUX KOMILIEKCOBY).

Juctummaa  «'mapaBiuka M THAPOIHEBMOIPUBOJ — »  SIBISETCS  JUCLMILIMHOM
00s13aTeNbHON 4acT! y4eOHOTO ILIaHa.

HopMartuBHO-MeTOMuecKkoi 0a30ii myis pa3paboTku paboueil mporpaMMbl  yueOHOU
JTUCIHUIUINHBL « UApaBIuKa U TUIPO-ITHEBMOIIPUBO/I SIBIISIFOTCSI:

-  @enepanbHblli  3ak0H  «OO0 oOpaszoBanmm B Poccuiickoit  ®eneparumny,
YTBEP)KICHHBIN MTpuKka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

- [Ipuka3z Munob6puayku Poccun No245 ot 06.04.2021 r. OO0 yTBep>kKIeHUU MOPSIKA
OpraHM3allil M OCYIIECTBIEHUs 00pa30BaTEeNbHON [EATENbHOCTH MO 00pa30BaTEIbHBIM
mporpaMMaM  BBICIIErO  00pazoBaHusi - IporpamMmam OakaiaBpuaTa, I[porpaMmam
CHeluanuTeTa, IporpaMMaM MarucTpaTyphl.

- @enepanbHbIl  TOCYNapCTBEHHBIM  OOpa30BATENbHBIM  CTaHIAPT  BBICIIETO
obpazoBanusi 1o HampaBieHutro moarotopku 23.03.02 «HazemMHBIE TpaHCHOPTHO-
TEXHOJOTHYECKHE KOMILJIEKChI»,yTBEPIKICHHBIN MprUKa3oM MUHUCTEPCTBA HAYKH M BBICIIETO
obpa3zoBanus Poccuiickoit ®enepanuuNe 915 ot 7 aBrycra 2020 r.

- Ilpodeccnonansusrii ctangapt 31.007 - «PaboTHUK MO cOOpKE aBTOTPAHCHOPTHBIX
CPEACTB M MX KOMIIOHEHTOBY», YTBEP)KACH MpUKa3oM MUHHCTEpPCTBA TPyJa U COIUAIBLHON
3ammThl Poccuiickoit @enepammu ot 03.10.2022 Ne 608H;

— IIpodeccuonanbhsriii ctangapt 40.198 - «Cnenuanuct o MPOSKTHPOBAHUIO THIPO-
¥ TTHEBMOIIPUBOJIOBY», YTBEPXKICH NMPHUKA30M MUHHUCTEPCTBA TPyla W COLMAIBHOW 3allUTHI
Poccuiickoit deneparuu ot 2 utons 2019 roga N 462,

- VY4yeOHble TUIAaHBI 00pa30BaTENBHOW MPOrpaMMBI  BBICHIETO  00pa30BaHUS
HanpaBinenus:  23.03.02  «HazemMHBIE  TPAaHCIOPTHO-TEXHOJIIOTUYECKHE  KOMILJIEKCHI»-
«'mapaBnuyeckue W MHEBMATHUYECKHWE  CHUCTEMBl  TPAHCIOPTHO-TEXHOJIOTMUYECKUX
KOMIIJIEKCOBY MOJrOTOBKM OaKanaBpoB 110 OYHOM M 3a04HOM (hopmam 00ydeHus, 0JJ00peHHBIE
VYuensim coBetoM YIJITY (mporokos Ne 3 ot 21.03.2024).

OOyuenue mno oOpaszoparenbHOi mporpamme 23.03.02 «HazemHble TpaHCHOPTHO-
TEXHOJIOTUYECKHE KOMIUIEKChI» - «['MapaBiuyeckue U MTHEBMAaTHUYECKHE CHCTEMBI
TPaHCHOPTHO-TEXHOJIOTUYECKUX KOMIUIEKCOB)» OCYILIECTBIISIETCS] HA PYCCKOM SI3BIKE.

2.1lepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JMCIHUIIIHHE, COOTHECEHHBIX €
IVIAHNUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUSI 00pa30BaTe/JbHOM NPOrPaMMblI.

[TnanupyemMbIMH pe3ynbTaTaMu OOYYEHHs IO IUCLUUIUIMHE, SBISIOTCS 3HAHUS, YMEHHS,
BIAJCHUSI W/MJIM ONBIT JEATEIbHOCTH, XapaKTepU3YIOIIUE HSTanbl/ypoBHH (OPMHUPOBAHUS
KOMIIETEHIIM ¥ o0OecneuuBaiolive JOCTHKEHHE IUIAHUPYEMBIX pe3yJbTaTOB  OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMBbI B IIETTOM.

HCJ'II)I-O N3YUCHUA OJUCHUINIIMHBI ABJIACTCA TCOPETHYECKAd W IIPAKTUYCCKas ITOATOTOBKaA
WH)KEHEpa, CIIOCOOHOTO OCYIIECTBUTH OOOCHOBAHHBIM BHIOOp M TPAMOTHYIO OJKCILTyaTaI[HIO
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COBPEMEHHBIX TUAPOMUIMPOBAHHBIX MAIIMH M THAPOOOOPYIOBAHMSI OTpPACIM Ha OCHOBE
MPUMCHCHUSA 3aKOHOB PABHOBCCHUS U IBUKCHUS KUJIKOCTH.

33,,[[21‘-16171 HU3YyUYCHUA JUCHUILIMHBI SABJIACTCA HAYYUTb CTYACHTOB OCHOBHBIM 3aKOHam
MEXaHUKH KUAKOCTH U ra3a, yCTPOWCTBY T'MJIPO- M ITHEBMOIIPUBOJbI U YMEHUIO IPUMEHATH 3TU
3aKOHBI Ha MTPAKTHKE.

TpeOoBaHus K pe3y/ibTaTaM OCBOEHH S TUCUMIIIMHBI:

[Tpouecc m3ydeHus TUCHUIUIMHBI HampaBieH Ha (opmupoBanue kommnereHnuu OIIK-1:
CnocoOeH mNpuUMEHSATh  €CTECTBEHHOHAyYHble U OOIEMH)KEHEpPHbIE  3HAHUS, METOJbI
MaTEeMAaTHYECKOTO aHAIIN3a U MOJICTHPOBAHUS B IPOPECCHOHATBHON eI TCILHOCTH.

B pe3yabTare uzyueHusi IMCUMIJIMHBI CTYEHT J10JI5KeH:

- 3HAThb: OCHOBHBIE 3aKOHBI THUIPOCTATHKUA M TUIPOAUHAMHKH, YCTPOMCTBO U
OPUHLIAI JIEHCTBUS THIPABIMYECKUX MAIMH, anmapatypbl U OO0OpYyIOBaHUS THAPABIMYECKUX
CUCTEM;

- yMeTh: TMPOU3BOAUTH TUIPABIUYECKUE pacyeTbl M HU3MEPEHUsT OCHOBHBIX
THJIPABIMYECKUAX XaPAKTEPUCTUK, MPOBOAUTH OLEHKY d(PPEKTHBHOCTH HCIIOJIB30BAHMS TOTO WU
MHOTO TUIIAa TUJIPO THEBMOOOOPYI0BaHMS;

- BJaJleTh: T[PUMEHEHHEM OCHOBHBIX 3aKOHOB THUIPABIUKH, CpPaBHUTEIbHBIM
AQHAJIM30M PA3IMYHBIX CIIOCOOOB IPOBEICHUS THIPABIUICCKHIX MTPOIIECCOB.

3.MecTo TMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
Jlannast yuyeOHasi NUCHMIUIMHA OTHOCHUTCS K 00s3aT€NbHOM YacTW y4yeOHOTO IUIaHa, YTo
o3HavaeT (GopMHUpOBaHWE B Tpolecce oOydeHus y OakanmaBpa NMpo(ecCHOHAIBHBIX 3HAHUN H
KOMITETCHIINH B pamKax BBEIOPAHHOTO HaIpaBJICHUS, a  TaKxe HAaBBIKOB
MIPOU3BOICTBEHHOTEXHOJIOTHUECKOH AeATeIbHOCTH B IOPa3ACICHUSIX OpraHu3aIuil.
OcBoeHMe JaHHOW AMCLUUIUIMHBI SBJISETCS HEOOXOIMMOM OCHOBOHM MJisi MOCJEIYIOIIETO
uzydenus auciuruiid OIIOIT m HammcaHusi BBIMTYCKHOW KBaIM(DHUKAIIMOHHON paboThI (CM.
Tabm.).

Hepeltenb oﬁecneltuealomux, conymcemeyrouiux u obecneuusaemvlx Oucuunﬂun

O0ecneunBaroIme ConyTcTByronme O06ecrieunBaeMble
MaremaTuka Teopernueckas MexaHUKa DIEeKTPOTEXHUKA U DICKTPOHUKA
dusnka ConpoTUBIIEHUE MAaTEPUATIOB Teopusa MEXaHU3MOB U MallluH
Xumus TemnorexHuka Heranu Maiux

Marepuanosenenue. TexHonorus
Teopus Mmexanu3MoB 1 MarmuH. Crerl.

HaueprarensHas reoMeTpust KOHCTPYKIMOHHBIX MaTe-
JIaBBI
puaioB
JlononHuTeNbHBIE T1aBbI B3aunmMo3zameHnsiemocTsb aeraneil u
WmnxenepHas rpaduxa
MaTeMaTHKU COOPOYHBIX €ANHUIL
YyeOHas mpakTHKa JlomonHuTeNbHBIE TTIaBbI (PU3UKH [loaroroBka k cpaye u caada
(o3HAKOMUTENBHAS) roCyJapCTBEHHOI'O 3K3aMEHa

VKa3zaHHbIE CBA3M JUCHMIUIMHBL «['MapaBiWka ¥ THUAPO-IIHEBMONPHUBOI»  JTAIOT
oOyyarolmemMycss CHCTEMHOE NpEACTaBICHHE O KOMIUIEKCE U3YyYaeMbIX JUCHUILUIMH B
coorBerctBUM ¢ PI'OC BO, uyro obecmneunBaeT TpeOyeMblli TEOpPETHYECKHH YpPOBEHb U
MPAKTUYECKYIO HAIIPAaBJIEHHOCTh B CUCTEME 00ydeHHs U Oy ylel 1eaTeIbHOCTH BhIITYCKHUKA.



4.00beM TUCHUILIMHBI B 324eTHBIX eIMHHUIAX € YKA3aHHEM KOJMYecTBA aKaJeMHYecKHX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aouuxcs ¢ npemnoaaBaresiem (1o
BH/IaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaroumuxcst

Oouas mpyooemkocms OUCYUNTUHDBL

Bug yuebHoi paboThI

Bcero akaneMuueckux 4acoB

ouyHas (opma 3ao4Hasi popma

KoHTakTHas padora ¢ npenojgaBarejieM*: 52,25 12,25
nexuun (JI) 20 4
npaktudeckue 3auatus (I13) 16 4
naboparopHbie pabotsl (JIP) 16 4
npoMexxyrouHas arrectanus (ITA) 0,25 0,25
CamocTtosiTeqibHasi paboTa 00y4aroluxcs 55,75 95,75
H3yUYCHHE TEOPETHYECKOTO Kypca 33 57
MIOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HaHUH 11 19
MTOATOTOBKA K IPOMEXKYTOYHOM aTTeCTallnN 11,75 19,75
Buja npoMe:KyTOYHOM aTTeCTALIMHA: 3auver 3auer
OOmas TpyI0eMKOCTh 3/108 3/108

*Konumakmuas paboma o00yuarowuxcs ¢ npenooasamenem, 6 MOM UUCIE C NPUMEHEHUeM OUCIAHYUOHHBIX
00pA308aMENLHLIX MEXHOL02UL, GKIIOHAC 3AHAMUSL TeKYUOHHO20 MUnd, U (Wil) 3aHAMus CeMUHAPCKO20 MuUnd,
Jnabopamopuvie 3aHsmus, U (UIl) SPYRnosvie KOHCYIomayuu, u (Uiu) uHOUsUOYaIbHyio pabomy o0yuaouezocs c
npenodagamenem, a MaKdce ammecmayuoHHble UCTILIMAHUL nPoMedcymoyHot ammecmayuu. Konmaxmuas paboma
Modicem GKNIOYAMb UHbIE GUObL YUEOHOU OesAMenbHOCMU, NPeOyCMampusaowue cpynnogyio U UHOUBUOYATLHYIO
pabomy obyuaiowuxcs ¢ npenooagamenem. Hacvl kowmaxmmuou pabomwvl onpedensiomcs Ilonoocenuem 06
opeanuzayuu U NposedeHul KOHMAKMHOU pabomel Npu peamuzayuu 00pa308amenbHblX NPOSPAMM  GbICULESO
obpaszosanust, ymeepoicoeHuvim Yuenvim cosemom YIJITY om 25 gpespans 2020 200a.

5.Coneprxanue THCIMILUINHBI, CTPDYKTYPHPOBaHHOE 10 TeMaM (pa3ejiaM) ¢ yKa3aHueM
OTBEJI€HHOT0 HA HUX KOJIHYECTBA aKAIEeMHYECKHX YaCOB

5.1 Tpyooemxocms pazdenos oucyuniunsl

Ounas ¢opma 00yueHus

Bcero
Ne . CamocTosITenpHas
HaumenoBanue paznaena IUCHUTUIHHBL JI 113 JIP KOHTaKTHOU
/1 paborta
paboThI
OCHOBHBIE MOHATHSI THAPABIUKH U
1 (du3nueckue cBOMCTBa 2 2 2 6 4
JKMIKOCTEN U ra3os.
OO01ue 3aK0HBI M YPaBHEHUS CTATHKH
2 | 1 JUHAMHKY KUJIKOCTEH U Ta30B. 2 2 2 6 4
OngHOMEPHBIE NOTOKH KUIKOCTEN U
3 p 2 2 2 6 4
rasos.
I'mapaBnuueckne pacueTsl. TedueHus
4 P p 4 2 6 12 8
JKUIKOCTH B TPYOOIIPOBOIAX.
HaszayeHue u KOHCTPYKLUSA
5 py 2 - 2 4 4
TUAPABIMYCCKUX MAIIIMH
OCHOBBI pacyera ruApaBIndeCKUuX
6 P P 2 2 - 4 4
MalluH




OO1ue cBeAeHHs O
7 H A 4 - 2 6 8
THIPOITHEBMOTIPHBOJIC
OCHOBEI pacueTa
8 P 2 6 - 6 8
THAPOITHEBMOIIPHUBO/IA
Hroro no pazaenam: 20 16 16 52 44
[IpomexxyTouHas aTTecTanus - - - 0,25 11,75
Bceero: 108
3aounas popma oOyueHust
Neo HanmenoBanue paszmeia Beero CamocTosTeIpHas
) Iy JI I13 JIP KOHTaKTHOM
I1/T1 JUCLUIUINHBI pabora
paboTHI
OCHOBHBIC TTOHSATHUS THIPABIUKH
1 1 GU3NIECKHe CBOMCTBA 0,5 0,5 - 1 8
JKHIKOCTEN U ra30B.
OO11re 3aKOHbBI U YPaBHCHHUS
2 |CTaTHKU U IMHAMHUKH >KHOKOCTEH U 0,5 - - 0,5 8
ra3os.
OnHOMEPHBIE TOTOKH KUIKOCTEH 1
3 | CHHOMED a 05 | 1 - 15 8
rasos.
I'mnpaBinuueckue pacueTsl. TedeHUs
4 AP P 05 - 2 25 8
>KUJKOCTHU B TPYyOOIIPOBO-
No HaunmenoBanue pasnena Beero CaMocTosTenbHas
) pasit JI I13 JIP | KOHTakTHOM
/T JUCIIUILTAHBI paboTa
paboThI
nax.
HasnaueHnne 1 KOHCTPYKIIHS
5 TPYEH 05 | 1 15 4
THJIPABIMYECKIX MAIIHH
OCHOBEI pacueTa THAPaBINIECKUX
6 P P 05 | - 05 4
MaIluH
OO01ue cBeAeHUs O
7 H A 05 1 15 20
FI/I)IpOHHeBMOHpI/IBOZ[e
OcCHOBEI pacyeTra
8 P 05 | 1 2 35 16
THIPOITHEBMONPHBO/IA
HToro no pa3genam: 4 4 4 12 76
ITpomMexxyTouHas aTTecTarus - - - 0,25 19,75
Bcero: 108

5.2 Cooepitcanue 3anamuii 1eKYUOHHO20 mMuna

Tema 1. OcHOBHBIC NOHATHS THAPABJINKHA U (pU3MYeCKHe CBOMCTBA AKUAKOCTEH 1

ra3os.

BBonnbie cBenenus. [Ipeamer rumpaBinku, ee CBA3b C APYTUMH MPUKIIATHBIMU HAyKaMHU.
OcHoBHbIE (U3HUECKUECBONCTBA KUAKOCTEH U Ta30B. OCHOBBI KHHEMATUKH

Tema 2. O0mue 3aK0HbI M YPABHEHUS CTATHKHM M JTMHAMMKH KHIKOCTel U ra3os.

OO0mIue 3aKOHBI M YpaBHEHUSI CTATUKMKUIKOCTEH U Ta30B. 3akoHbl [lackans u Apxumena.

Cwitbl, TEUCTBYIOIINUE B KUIKOCTAX.AOCOMIOTHBIH M OTHOCUTEBHBIA MOKOH (paBHOBECHE)
KUJKHUX cpel. Mozenb uaeanbHON (HEBSI3KOM) KUIKOCTH.
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Tema 3. OnHOMepHbIE NOTOKHU KUAKOCTE U ra3oB.

OOmue 3aKOHBI W YpPaBHEHUS TUIAPOJMHAMHMKH JKUAKOCTeH W Ta30B. OCHOBHbBIE BHIbI
JIBUKEHUS KuaKocTeld. OCHOBHBIE OHSTHSI CTPYHYaTOro JBUKEHUS. Y PaBHEHHE HEPA3PHIBHOCTU
JUISL 3JIEMEHTApHOW CTPYHKHU U JUIst oToKa. /uddepeHnmansaple ypaBHEHUS IBUKCHUS HEBA3KON
(uneanbHOMN) XUAKOCTU (ypaBHEHHUs Diiepa). YpaBHeHUE bepHynu 1uist aeMeHTapHON CTpYHKH
HEBSA3KOM (MIeaNbHOM) MKUAKOCTH U AJI NOTOKA PEaJbHOM XKUAKOCTU. J[Ba pekuMa JBUKECHUS
Bs3KOHM kuiakoctu. Ywcnmo PeitHonbaca.YpaBHenus beprymnmun.O0mass uHTerpanbHas ¢opma
YpaBHEHMHM  KOJMYECTBA  JIBWKCHHS W MOMEHTaKoiM4ecTBa  JBWkKeHusa.  llogoOue

TUAPOMEXaHUYECKUX IIPOLIECCOB. OOmeeypaBHeHHEe SHEPIUU B MHTErPAIIbHON
unuddepenunansuoii popmax Tema 4. I'mapaBimyeckue pacuersbl. TeueHHs] KUAKOCTH B
TpyOonpoBoaax.

TypOyneHTHOCTb U €€ OCHOBHbIE CTATUCTHUYECKHE XapaKTEPUCTUKH KOHEUYHO-Pa3HOCTHBHIE
dopmbr  ypaBHeHuitHaBbe-CTokca u PeitHonbaca. O THOMEPHBIE TOTOKH JKUIKOCTEH U Ta30B.

Tema S. HazHavyeHHe M KOHCTPYKUMS THAPABIMYECKUX MAIINH

OO6mue cBeieHNs U KilacCU(pUKaIUs HAaCOCOB

OcHOBHBIE TEXHUYECKHE MapaMeTpbl HAcCOCOB, Kiaccudukaius HacocoB. J[MHaMuyeckue
HAcochl U o0nacTh uX mpuMeHeHus. OObEMHBIE HACOCHI, KOHCTPYKIIMH OOBEMHBIX HAacOCOB M
00JacTh UX MPUMEHEHHUS.

Tema 6. OcHOBBI pacueTa rHAPABIUYECKUX MALLIUH

Pacuer paunammyeckux HacocoB. (OCHOBHOE ypaBHEHHE IIEHTPOOESKHOTO Hacoca.
[TapannenpHas U mocieaoBaTelibHas padotra HacocoB. OOBbEeMHBIE HAcOCHl. PacueT TexHUUYECKHX
napaMeTpoB 0ObEMHBIX HACOCOB.

Tema 7. O01me cBeIeHHUs 0 THAPONTHEBMOINIPUBO/IE

OO0mass xapakTepUCTHKA THIPOMHEBMONPUBOAA. Paboune KHUAKOCTH s O0O0BEMHOTO
TUANPOIHEBMOIPHUBO/IA. JJ0CTOMHCTBO 00BEMHOTO THAPOIPUBOAA.

Tema 8. OcHOBBI pacyeTa ruIpONHEBMONPUBOIA

Pacyer paboumx XapakTepUCTHK CHJIOBBIX THUIPOILMIMHAPOB. Pacder mMOBOPOTHBIX
ruaponaBurateneid. I[lombop ruapoammapatypbl [uisi TuapornpuBoja. llepcrekTuBbl pa3BUTHSA
ruaponHeBMoInpuBoa. Co3gaHue UAPONPUBOAA O0Jee SKOHOMHUYHOTO M MEHEE METAIITIOEMKOTO C
MIPUMEHEHHUEM COBPEMEHHOI TUAPOITHEBMOAIIAPATYPHI. [Tpu MIPOEKTUPOBAHUHU
THAPOIIHEBMOIIPUBOJIa MPUMEHSITh OoJee BBICOKME JaBICHHS pabouumX IKHUIKOCTEH B
THIPOCHUCTEME.

5.3 Temot u popmut 3anamuil ceMuHapcKo2o muna

Y4eOHBIM IIAHOM TI10 JAUCHUIIIMHE ITPEAYCMOTPCHBI IPAKTUUCCKHUE U J'Ia60paTOpHBIe 3aHATHUA.

N HaunmenoBanue paszena AUCHUILIMHBL (MOAYJIs) ®dopma npoBeaeHUS TpynoémkocTs, yac
o
3aHATHA OuHas 3aouHas
OCHOBHBIE TTOHSTHS THAPABIUKU H
1 N N [IpakTudeckne 3aHATHSL 4 -
(u3nUecKre CBOMCTBA KUIKOCTEH U Ta30B.
OOm1re 3aKOHBI ¥ YpaBHEHHS CTATUKU U
2 N [IpakTuueckue 3aHATUS 4 1
JMHAMUKY KUJIKOCTEH 1 T'a30B.
3 OnHOMEpHBIEC IOTOKH YKHJKOCTEH 1 razoB. | [IpakTHueckue 3aHsATUS 4 -
4 TI'mapasnnueckue pacuersl. TeueHus KUAKOCTH IIpakTnueckue u 8 3
B TpyOOITpOBOIaX. nabopaTopHbIC 3aHITHS
HaznaueHue u KOHCTPYKLUSI THIPABIMYECKUX
) [IpakTuaeckne 3aHATH 2 -
MAaIluH
OcHOBBI pacyeTra rUIPaBIMYECKIX MAILIHH [IpakTuueckue 3aHATUSL 2 -
OO0mmue cBeneHHs O THIPOITHEBMOIIPUBOJIE [IpakTrueckue 3aHATUS 2 -




OcCHOBEHI pacyeTra THAPOITHEBMOIIPHUBO/IA

IIpakTrueckue u
J1abOpaTOPHEIE 3aHATHS

HTorouacos:
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5.4  Jlemanuzayua camocmoamenvHou padomaol

HanmenoBanue pasaciia JUCHUIUIAHBI

Bug camocTosiTensHOM

TpynoeMKoCTh, yac

No
(Momys) paboThI ouHast 3a04yHast
1 OCHOBHBIC MOHATHS TUAPABIUKH H [MoaroroBka K TEKymemMy 4 g
(hm3nYecKue CBONUCTBA KUAKOCTEH U Ta30B. KOHTPOJIIO
5 OO01ue 3aKOHBI U YPABHECHUS CTATUKH U [MoaroroBka K TEKymemMy 4 8
JIMHAMUKY JKUIKOCTEH U ra30B. KOHTPOJIIO
. IToaroToBka K TeKynieMm
3 OmHOMEpHBIE MOTOKH KMIKOCTEH U ra30B. Y Y 4 8
KOHTPOJIFO
4 I'mapaBnnueckue pacuersl. Teuenus xuakoctd B | [loAroroBka K Tekyuemy 8 8
TpyOOTIpOBOAAX. KOHTPOJIIO
5 Ha3HayeHMe U KOHCTPYKIUS THUAPABIMYSCKUX [ToaroroBka K TEKyIemMy 4 4
MalliH KOHTPOJIFO
[ToaroroBka Kk TeEKyuieM
6 OcHOBBI pacyeTa T'HpaBINYeCKUX MallluH A YHEMY 4 4
KOHTPOJIFO
[ToaroroBka Kk TeKyLieM
7 OO0mue cBeneHus O THAPOITHEBMOIIPHBO/IE 4 Y 8 20
KOHTPOJIFO
8 OCHOBBI pacyeTa THPOIHEBMOIIPUBOIA 8 16
[ToaroToBKa K MPOMEKYTOYHOM aTTECTAIIUN 11,75 19,75
Hroro: 55,75 95,75
6.I1epevyenn yueOHO-MeTOAUYECKOT0 O0ecTiedeHHs MO AUCIHUIITIHHE
Ocnosenas u 0ononHUmMeENbHAA TUmMepamypa
T'ox u3manus
Ne ABTOp, HANMEHOBaHHE [Ipumeyanue
Ocnosnas riumepamypa
1 Crapuuk, 1O. FO. 'uaponaeBMonpuBo : yueOHOE mocooue / 2019 [TonHoTEeKCTOBBII
10. 10O. Crapunk. — benropox : BI'TY um. B.I'. Illyxosa, 2019. JAOCTYI IIpH
— 187 ¢. — TexcT : 2meKkTpoHHbIi // JIaub : d1ex- BXOJIE 1O JIO- .
TPOHHO-OMOIHOTEYHAS cucrema. — URL: THHY 1 IapoJiro
https://e.lanbook.com/book/162034. — Pexum poctyma: s
aBTOPU3. TI0JIH30BATEIICH.
2 Hukurtun, O. ®. ['uapapivka U THAPOITHEBMOIIPUBO/ | yueOHOE 2012

nocobue / O. ®. HukutuH. — 2-e u3f., ucrp. u gomn. — Mocksa
: MI'TY um. baymana, 2012. — 430 c. — ISBN 978-5-7038-
3591-3. — TekcT : anekTpoHHsbIH // JIaHb : 3JeKTpOHHO-
oubmuoreunas cucrtema. — URL:
https://e.lanbook.com/book/106279. — Pexum gocTyma: ajist
aBTOPU3. MOJIB30BATENEH.

[ToIHOTEKCTOBEIN
JIOCTYTI TIPH

BXOJIE 110 JIO-

THHY U Iapoio™*



https://e.lanbook.com/book/162034
https://e.lanbook.com/book/106279

3 Tunpaenuka [Tekcr] : yue0. mist cTyaeHTOB By30B / /1. 2007 30 3K3. B

B. llltepennuxr. - 3-¢ u3., nepepad. u goi. - Mockga : KonocC, bubnuoreke
2007. - 656 c. YTITY

4 Tunpomexannka [Tekct] : yuebnoe mocobue / C. B. 3parun [u 2011 39 3k3. B
ap.] ; Ypan roc. necorexH. yH-T. - ExarepunOypr : YIJITY, Onbmmorexe
2011.-197 c. YIITY

Jonoanumensnan numepamypa

5 l'unpaBnuka,  ruApaBiIMYecKWE  MallMHBIL,  THAPO- U 2014 20 3K3. B
ITHEBMOIIPUBOL TPAHCIOPTHO-TEXHOJIOTHIECKUX CHUCTEM Oubmmorexe
[DmexTponHsIi pecypce] : yaebHoe ocodue / B. M. Xantypus [u YIIITY
np.] ; MunobOpuayku Poccum, Ypan. roc. jecoTexH. yH-T. -

OnekTpoH. TekcroBele nmadH. (19,6 M6.). - ExarepurOypr :

VYIJITY, 2015. - 1 sm onr. guck (CD-ROM). - 3arm ¢
KoHTelHepa. - ['on n3nanus Ha xonreitnepe 2014. - Ha CDROM
yaebHoe nocodue uzaanus 2014 .

6 3earun C.B., Xanxrypur B.M., Mamaer B.B., Ilymkapesa O.b. 2011 50 3k3. B
IuapaBnyKa: MeTOAMYECKHe YyKa3aHUs K 1abopaTOpHBIM OubnMoTeKe
paboram 2, 3, 4 mud CTYyOeHTOB OYHOH W 3a04HOH (opMm YIITY
oOyuenusi. EkatepunOypr: Ypai. roc. necorexs. yH-T, 2011.

7 Xantypun B.M., 3esarun C.B., Mamaes B.B., Ilymkapesa O.b. 2011 50 3Kk3. B
HcredyeHue )XUAKOCTH U3 OTBEPCTUI M HACAIKOB: METOIUYECKHUE OubMoTeKe
yKazaHUs K 1abopaTopHOi padore. ExarepunOypr: YIITY
VYpan. roc. necorexs. yH-T, 2011.

8 3earun C.B., Mamaes B.B., Xantypun B.M., [lytunun 1O.B. 2008 50 3k3. B
Onpezenenne MoTeph Hamopa MO JUIMHE M Kod(pduiueHTa OubIHoTEKE
COIIPOTHBIICHHUS TPEHUS B KPYyIJIOM TpyOe: MeTOOUYEcKUe YIIITY
yKa3zaHUs s TabopaTopHbIX 3aHsaTuil, ExarepunOypr, 2008.

9 Xantypur B.M., Mamaes B.B., 3Bsrua C.B. Uccnenoanus 2008 50 3k3. B
MECTHBIX THAPABINYECKUX COINPOTUBICHUM: METOJUYECKUE OubmMoTeKe
yKazaHus A 1abopaTtopHbix 3aHATuil, ExarepunOypr, 2008. YIITY

10 | Xantypun B.M., 3Bsarun C.B., Mamaes B.B. HccienoBanue 2007 50 3K3. B

T'on n3manus

Ne ABTOp, HAUMEHOBaHHE [Ipumeyanue
PEKMMOB JBMKEHHS BS3KOM JKHUAKOCTH B Kpyrjiod TpyoOe: oubimoreke
METOAMYEeCKHe YyKa3zaHus K JabopatopHoil pabore Ne 5, YIITY
Exarepun0Oypr, 2007.

11 | 3Barun C.B., Xantypun B.M. DkcnepuMeHTanbHOE IOCTPOCHHUE 2007 50 3K3. B
ypaBHeHusi beprymm. OnpeneneHue pacxoia € IOMOIIBIO Oubnnorexe
pacxomomepa  BeHTypu: — MeTomMuyecKHe — yKa3zaHHA K YIIITY

naboparopHoii padote Ne 7, ExkarepunOypr, 2007.

*- npedocmasnsemcs kaxcoomy cmyoeumy VIJITY.

D yHKIMOHUPOBaHUE 3JEKTPOHHOU HH(}OpPMaLIMOHHO-00pa30BaTEIbHOMN cpenbl
o0ecrieunBaeTcs  COOTBETCTBYIOIIMMH  CpPEACTBAMH  MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
- antlekTpoHHas oudaroreunas cucrema YIJITY (http:/lib.usfeu.ru/);
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— DIIEKTPOHHO-O0MOMMoTe"Hast cuctema «Jlaaby. JloroBop Ne024/23-EI1-44-06 ot
24.03.2023 r. Cpok netictusi: 09.04.2023-09.04.2024;

— 3JIEKTPOHHO-OUOIMOTEUHas CUCTEMa «Y HUBEPCUTETCKAast OMOIMOTEeKa OHIAiH»
(biblioclub.ru);

- 9IIeKTpOHHAs 06pasoBaTenbHas cucteMa «O0paszoBarenbhas miardopma FOPANT».
JInuensuonnsiit noroBop Ne015/23-EI1-44-06 ot 16.02.2023 r. Cpoxk neiictus: 01.03.2023 —
28.02.2024,

- yHuBepcaibHas 0Oa3a manHbix EastView (OOO «MBUC») (https://dlib.eastview.com/
basic/details).

Cl'[paBO‘leIe H I/IH(l)OpMaIII/IOHHBIe CUCTEMBbI

— cripaBo4Has paBoBas cuctema «Koucynaprantlhroc» (http://www.consultant.ru/).
JoroBop compoBoskaeHUs dKk3eMIUIIpoB cucteMbl KorcynpranTtlImroc Ne0607/3K ot 25.01.2023.
Cpoxk ¢ 01.02.2023 r mo 31.01.2024 r.;

— cpaBouHO-TIpaBoBas cucreMa «Cucrema TAPAHT». CBoOOaHBIN TOCTYIIT (PEKUM
nocryma: http://www.garant.ru/company/about/press/news/1332787/),

— IporpaMMHasi cucteMa AJisi 0OHapyKEeHHs TeKCTOBBIX 3aMMCTBOBAaHUMN B Y4EOHBIX U
HayuHbIX padoTax «Antumaruar. BY3» (URL: https://www.antiplagiat.ru/). JloroBop
Ne6414/0107/23-EI1-223-03 ot 27.02.2023 roga. Cpok ¢ 27.02.2023 r mo 27.02.2024 r.;

— Undopmarmonnas cucrema 1C: UTC (http://its.1c.ru/). Pexum gocTymna: cBOOOIHBIH;

- baza nannbix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonanbubie 6a3bl JAHHBIX

— @enepanpHas  cayk0a  rocymapcTBeHHOW — cratucTukd.  OduiuanbHas — CTaTHCTHKA
(http://www.gks.ru/). Pesxum nocTyma: CBOOOIHBIH.

— DIEKTPOHHBIH (OHI MPAaBOBBIX W HOPMATHBHO-TEXHHYECKHX JTOKYMEHTOB // AKIIMOHEPHOE
obmectBo «Mupopmannonnas kommanus «Kogekc» (https://docs.cntd.ru/). Pexum mocryma:
CBOOOIHBIH.

— NUndopmanmonnas cuctema PBK (https://ekb.rbc.ru/). Pexxum moctyma: cBoOOIHBIN.

—ba3za mosHOTeKCTOBBIX M OuONMorpaduyeckux OMMCAHUM KHUI U TEPUOAMYECKUX H3TaHUU
(http://www.ivis.ru/products/udbs.htm). Pesxum mocTyma: cBOOOAHBIH

- Eaunoe okHO mocTymna Kk oOpasoBarenbHbIM pecypcam Depepanbhblii moptan (https://www.big-
big.ru/besplatno/window.edu.ru.html).Pesxum moctyma: cBOOOHBIN.

- Baza mannbix «Otkpbitas 6aza 'OCTosy (https://standartgost.ru/).Pexxum goctyma: cBOOOIHBIH.

HopMaTHBHO-TIpaBOBbIE AKThI
1. I'paxxnanckuit xonekc Poccuiickoit @enepanuu ot 30.11.1994 rona N51-®3. — Pexum
noctym: http://www.consultant.ru/document/cons_doc LAW 5142/
2. ®enepanbHblil 3akoH «O 3ammre npas notpedburenei» or 07.02.1992 N 2300-1 (pexn. ot
08.12.2020). — Pexxum noctym: http://www.consultant.ru/document/cons_doc LAW_305/
3. ®enepanbHbIii 3aKkoH «O0 obecriedeHnu eMHCTBA n3MepeHnui» ot 26.06.2008 N 102-D3. —
Pexxum nmoctyn: http://www.consultant.ru/document/cons_doc LAW_77904/
4. ®enepanbHblil 3akoH «O0 mHpOpManuu, UHGOPMAIMOHHBIX TEXHOJOTHSIX M O 3alIUTe
UHpOpMALIUN oT 27.07.2006 N 149-@3. — Pexum JOCTYIL:
http://www.consultant.ru/document/cons_doc_LAW_61798/
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7.P0H OLIEHOYHBIX CPEICTB JIsl MPOBEACHUA MPOMEKYTOYHOM aTTeCTAlUN 00yYaI0IUXCH
Mo JUCHUIJIHHE

7.1 Ilepeuenv Komnemenyuii ¢ yKazanuem 3manos ux opmuposanus é npoyecce 0C60eHUs
odpazoeamenvHOIl RPOPAMMBL
DopMHpyeMble KOMIIETEHLIUU Bun u hopma koHTpOIIS

OIIK-1: CrtocoOHOCTh MPUMEHSTH IIpome:KyTOUYHBIH KOHTPOJIb: KOHTPOIBHBIE
€CTECTBEeHHOHAYYHbIE U OOIIEHHKCHEPHBIE 3HAHYIS, BOITPOCHI K 3a4eTy
METOAbI MATEMATHYCCKOI'0 aHaIn3a U MOJACIIMPOBAHHUS B TeKymHﬁ KOHTPOJIb: ITPAKTUYECKHUE,
pO(pECCHOHAIBHOI ACSTEILHOCTH. nmabopaTopHBIE 3aHATHUS, TECTOBEII OMIPOC
7.2 Onucanue nokazameneil u Kpumepuee OYeHUGAHUA KOMNEMEeHWUIl HA

PAa3TIUUHbBLX Imanax ux ([)opmupoeauuﬂ, onucaHue wKal OyeHUu6aAHuA

Kpurtepun oieHMBaHHUs YCTHOIO OTBETA HA KOHTPOJIbHbIE BONIPOCHI K
3a4eTy(IPOMEeKYTOYHbIl KOHTPOJIb (hopmupoBanne komnerenuun OITK-1):

3aumeno - naH TIOJNHBIN, pPa3BEpHYTHIH OTBET HA IIOCTABJICHHBIM BOIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 0OBEKTE, JOKA3aTEIbHO PACKPBITHl OCHOBHbIE IOJOXKEHUS
TEMBI; B OTBETE IMPOCIEKUBACTCS 4YETKasg CTPYKTypa, JIOTMYeCKas II0CIEN0BATEIbHOCTD,
OTpaXKarollasi CYIIHOCTh PACKPHIBAEMBIX IIOHSATUH, TCOPHH, SBICHHWNA. 3HaHWE 00 O0OBEKTe
JEMOHCTpUpYETCs Ha (POHE NMOHMMAHHUS €ro B CUCTEME JIaHHOM HayKu M MEXAMCLUUILIMHAPHBIX
cBsizeil. OTBET WMB3JIOXKEH JUTEPATYPHBIM SI3BIKOM B TEPMHHAX HAYKH, MOKa3aHa CIIOCOOHOCTH
OBICTPO pearupoBaTh Ha YTOYHSIOUINE BOIIPOCHI;

3aumeno - naH NOJIHBIN, pa3BEPHYTHI OTBET HA MOCTABJICHHBIA BOIPOC, IOKA3aHO YMEHHE
BBIJICJIUTH CYILIECTBEHHBIE U HECYILIECTBEHHbIE IPU3HAKH, IPUUYMHHO-CIIEICTBEHHbIE CBsI3U. OTBET
YETKO CTPYKTYpUpPOBAH, JIOTMUYEH, H3J0KEH B TepMUHax Hayku. OJHAKO JIONYILIEHbI
HE3HAYUTENbHbIE OMMOKM WU HEAOYEThl, HCIpPABICHHbIE OOYYalOMUMC C MOMOIIBIO
«HaBOJSIINX» BOIIPOCOB;

3aumeno - 5aH HENOJHBIM OTBET, JIOTMKAa M IOCJIEI0BAaTEIIbHOCTh HU3JI0KEHUS HMEIOT
CyLIECTBEHHbIE HapyuleHus. JlomyiieHsl TIpyOble OIIMOKM TMpH OMNpPENEIeHUH CYIIHOCTH
PacKpbIBa€MbIX TMOHATHUH, TEOpUM, SBIIEHWH, BCJIEACTBHE HEMOHHMMAaHUS OO0yJaromMMcs UX
CYILIECTBEHHBIX M HECYIIECTBEHHBIX MpPHU3HAKOB M CBsi3ell. B 0TBeTe OTCYTCTBYIOT BBIBOJBI.
YMeHue packpbelTh KOHKpPETHBbIE NpPOSBICHUS OOOOIIEHHBIX 3HAHMW HE TMoKa3aHo. PeueBoe
odopmieHne TpedyeT NoNnpaBoK, KOPPEKIHH;

He 3aumeno - obydarouiuiics 1eMOHCTpUPYET HE3HAHHE TEOPETHUECKUX OCHOB NpeaMeTa,
HE yMeeT JenaThb apryMEHTUPOBAaHHBIE BBIBOJbI M MPHUBOAMTH IPUMEPHI, MOKa3blBaeT ciaboe
BJIQJICHNE MOHOJIOTUYECKOM PEUbl0, HE BJIAaAEET TEPMHUHOJIOTUEH, NPOSABISAET OTCYTCTBUE
JIOTUYHOCTH M TIOCJIEJOBATEIbHOCTH U3JI0KEHHUs, AeNlaeT OMIMOKU, KOTOpble HE MOXKET UCTIPaBUTD,
JlaXKe MPHU KOPPEKIUH MPEenojaBaTesieM, OTKa3bIBaeTCs OTBEYATh HA 3aHATHH.

Kpurepun oneHuBaHUA NPAKTHYECKHUX 3alaHUl (TEKYIIMH KOHTPOJb ()OPMHUPOBAHUA
komnerenuuu OIIK-1): omauuno: BHINONHEHBI BCE 3aJaHUs], OOYYAIOMIMACS 4YeTKO M 0e3
OIIMOOK OTBETHUII Ha BCE
KOHTPOJIbHBIE BOTIPOCHI.

XOpoui0:BHITIOTHEHBI BCE 3aJaHUs, O0yJarOIIHICS 0€3 C HEOOIBIITMMHU OMMOKaMH OTBETHI
Ha BCE KOHTPOJIbHBIE BOIIPOCHI.
y00671emeopumenbHo’. BHIIIOIHEHBI BCE 3a/IaHUS C 3aMEeYaHUsIMHU, 00y4Jarouics OTBETUI
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Ha BCE€ KOHTPOJIbHBIE BOMPOCHI C 3aMEUAHUSIMU. HEYO081emeopumensHo: o0yJaronmiics He
BBITOJIHWJI WJIM BBITTOJIHWII HEMPABUIIBHO 3aJJaHMsI, OTBETHII HAa KOHTPOJIbHBIE BOIIPOCHI C
OMOKaMHU WJIM HE OTBETUJI HA KOHKPETHBIE BOIPOCHI.

Kpurepun oneHuBaHusl BbINOJHEHHS 32JaHUI B TeCTOBOI (popMe (TeKyIMii
KOHTPOJIb (popmupoBanust komnerenuuun OITK-1)
[To uToraM BBHITIOJTHEHHS TECTOBBIX 3aJaHHIA OI[CHKA MPOU3BOAUTCS IO YETHIPEXOAITLHOM IITKAJIE.
[Ipu npaBUIIBHBIX OTBETAX Ha:

86-100% 3amaHuil — OLIEHKA «OMIUYHOY,

71-85% 3aganuii — oLEHKA «XOPOULO»,

51-70% 3amaHuii — OLIEHKA «Y0081emeopumenbHo», MEHEE
51% - orieHKA «HeyOosIEeMBOPUMETLHO

7.3 Tunoevie KOHMPOIbHBIE 3A0AHUA UTIU UHbLE MAMEPUATbL, HEOOXO00UMDBLE 01 OUECHKU
3HAHUIL, yMEHUIl, HA8bIK08 U (U1U) ONbIMA 0eAmeNbHOCMU, XAPAKMEPUYIOUUX IMaAnbl

dopmuposanun komnemenyuil ¢ npoyecce 0C60eHUA 00PA308aAMENbHOU NPOZPAMMbL

KoHTpoJibHBbIE BONPOCHI K 3a4eTy (IPOMeKYyTOYHBII KOHTPOJIb)
[Tpenmer ruapasauku. Victopust pa3BUTHS THAPABIUKU KaK HAYKU.
OcHoBHBIE (U3NYECKHE CBOMCTBA XKUAKOCTEH. [IoHATHE O HEBSA3KOW (MIeaTbHOMN ) )KUKOCTH.
I'mapocratnueckoe gapineHue. CBOMCTBa THPOCTaTHUECKOTO JaBICHUS.
Juddepennnanbapie ypaBHEHHSI PAaBHOBECHS )KUAKOCTH (YpaBHEHUs Ditepa).
OcCHOBHOE ypaBHEHUE THIPOCTATUKHU.
3axoH Ilackans.
[Tbe30MeTp U be30METpUYECKas BBICOTA.
Bakyym u BakyyMmeTpuueckas BbICOTA.

©ooN Ok LDNE

I'mppocraTnyeckuil napamokc.
. JlaBieHue )KUIKOCTH HA INIOCKYH TOPU30HTAIBHYIO IOBEPXHOCTb.

[
= O

. JlaBlleHue JKUIKOCTH Ha HAKJIOHHYIO MOBEPXHOCTh. ONpenesneHne MeCTOMOJIOKEHUS LIEHTpa
JTaBJICHMUSL.

12.5mr0pel rTHAPOCTaTUYECKOTO JaBJIEHUS HA IUIOCKHAE TOBEPXHOCTH.

13.Cuna ruipoCcTaTUYECKOro 1aBJIeHUs, IEHCTBYIOMIAs Ha KPUBOJIMHEHHBIE TOBEPXHOCTH.

14.3akon Apxumena. OCHOBBI TEOPUU TUIABAHUS TEIl.

15.0cHOBHBIE BUIBI IBUKEHUS XKUIKOCTH. [ MApaBIMYECKHE HIIEMEHTHI TOTOKA.

16. JIunus Toka, TpyOKa TOKa U CTpyiiKa.

17.'mppaBnnyeckoe ypaBHEHUE HEPAZPBIBHOCTH JUISl CTPYHKH.

18.Ilorok >xuakocTH. Pacxom M cpenHss CKOPOCTb ABMXKEHMS >KMJIKOCTH B >KMBOM CEUEHUU

MOTOKA.

19.I'mppaBnnyeckoe ypaBHEHUE HEPA3ZPBIBHOCTH ISl IOTOKA KUJKOCTH.

20. ucddepennmanbubie ypaBHEHHs! IBUKEHUS HEBSI3KOMN (M1€abHOMN ) )KUKOCTH.

21.YpaBHenue bepnymmu s cTpyiHKy HEBSI3KOH (MA€anbHOM ) AKHUIKOCTH.

22.I'eoMETpUYECKUIT M DHEPIeTUYECKUI CMBICH YpaBHEHMsI bBepHymnum mis CTpyHKHM HEBS3KOH

(uneanbHOM) KUIKOCTH.

23.YpaBHeHnue bepHyum 15 3JIEMEHTAPHON CTPYHKH peaJIbHOM )KUIKOCTH.

24.VYpaBHeHue bepHysum 1u1d OTOKA peaIbHOM KUKOCTH.

25.IlonsiTHe O TUAPABINYECKOM M TBE30METPUYECKOM YKJIOHAX.

26.I'mapaBinueckoe cONpOTUBIIEHHE. BUIBI THIPaBINYECKUX CONPOTUBICHUMN.
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27. J1Ba pesxuMa ABUKEHHUS BSI3KOM JKUIKOCTH.

28.YHucno Peiinonbaca. OnpeneneHne pexxuMa JBHKEHUS )KUIKOCTH.

29.0cHOBHOE ypaBHEHUE PABHOMEPHOTO JBUKEHUS KUIKOCTH.

30.Pacnpenenenue CKOpOCTEH IO >KUBOMY CEUEHHIO IOTOKAa MpU JAMHHAPHOM pPEXHME B
YCJIOBHSIX YCTAHOBUBILIETOCS JIBHXKCHHUSI.

31 .Pacxom w cpenmHsis CKOpOCTh TEYEHHsS B TpyOe npu JaMHHApHOM pexume (dhopmyrna
[Tyazeiins).

32.IloTepu Hamopa Mo JJIMHE IpU JAMUHAPHOM PEKUME JBUKEHUS KUIKOCTH.

33.TypOyleHTHBINH PEKUM JBUKCHHS KUAKOCTH. [IOHSATHE O TUAPABINYECKON IIEPOXOBATOCTH.
34. KoappuumeHnt ruipaBinyecKkoro CONpOTUBICHUS TPEHHUS .

35.0mnpezenenne MECTHBIX IOTEPh HAIOPA.

36.0cHOBBI pacueTa TpyOOIPOBOJIOB.

37.PacueT ruapaBInyYecKy JIUHHBIX TPYOOIIPOBOJIOB.

38.Pacuer ruipaBInYEHCKU KOPOTKUX TPYOOIIpPOBOJIOB.

39.Mcreuenue KuaKOCTU Yepe3 OTBEPCTUS U HACAJIKH.

40.HcTedenne XUIKOCTU Yepe3 MaJIoe OTBEPCTHE B TOHKOM CTEHKE.

41.Wcreuenue XuaKocTu yepe3 Hacajaku. 42.OCHOBHbIC

TEXHUUYECKHE NTapaMeTpbl HACOCOB.

TecroBble 3a1aHus (TEKYLIHI KOHTPOJIb)
1. Ha3BaTh cuiibl, JEHCTBYIOIIME Ha XKHUAKOCTb, KOTOpas BpallaeTcsi BMECTe ¢ pe3epByapom?
a)Cuiia TSKECTH,
0)criia TSHKECTH, CUJla JIaBJICHHUSI,
B)CHJIa TSDKECTH, CHJIa MHEPITUH (LICHTPOOCSIKHA ),
r)cujia MHEpLUU (LIEHTpOoOexHas),
J)CUiia T1aBICHUS.

2. Yka3aTb pa3MepHOCTh KO3 (UIMEHTA BI3KOCTH -

a) M2, 6)M—,B)C—,r) M, o) MOcC. ¢

C M C2

3. Uemy paBeH KMHEMAaTH4YEeCKUN KO3(D(PULIMEHT BA3KOCTH KUAKOCTH?

a)IMHAMUYECKOMY KOd(PPUIIUEHTY BA3KOCTH, IEIEHHOMY Ha 00BEMHBIN BEC KUJIKOCTH,

0)1nHaMu4ecKoMy KO PUITMEHTY BSI3KOCTH, JIEJICHHOMY Ha MJIOTHOCTh KHUIKOCTH,

B)KOA(pUIUMEHTY MPONOPIHOHATIBHOCTH B (opMylie, oTpaxarouieil 3akoHbl HploTOHA JUIsl CHITbI

IIPOJOJILHOTO BHYTPEHHETO TPEHHUS B TAPAILIIEIIBHOM TOTOKE,

I')IMHAMAYECKOMY KO3((UIUMEHTY BSA3KOCTH, JE€JIEHHOMY Ha OTHOCHUTEJBbHYIO HIEPOXOBATOCTh

CTEHOK pycJa,

J)IMHAMUYECKOMY KO3 (PHUIMEHTY BA3KOCTH.

4. Kak OpHEeHTHPOBAaHbI T'MAPOCTATUYECKOE JaBJIEHUE U TOJHas cuia K BbIOpaHHOW IIOIIAIN
JecTBUA? IO KacaTeIbHOM, a)TaHTeHIIUAIBHO,

0)ro HOpMay,

B)roz yriom 45°,

rnox yriaom 60°.
5. Uemy paBHO B 00mIeM citydae Becooe napnenre LN B rannoit Touke nokosmetics xumxocTu?
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a)TpeBbIIIeHrne a0COMIOTHOTO THAPOCTATUIECKOTO JaBICHUS HAJl aTMOCHEPHBIM,

0)rpeBbIlieHue a0COTIOTHOTO THIPOCTATHYECKOTO JIABJICHHS B 3TOM TOYKE HAJl MIOBEPXHOCTHBIM
JIaBJICHHEM,

B)IIPEBBIIICHHE A0COTIOTHOTO TUAPOCTATUYECKOTO JIABJICHHSI B 3TO TOUKE HAJl M30BITOYHBIM,
I)IIpeBbIIICHHE a0COIIOTHOIO THAPOCTATHUECKOIO JaBJICHUSA HaJ aTMOC(EpPHBIM JaBICHHEM,
n)aTMOChEepHOMY.

7.4 Coomeemcmeue wKaivl OUEHOK U YPOGHEIl CHOPMUPOBAHHBIX KOMNEMEH YU

YpoBeHb
c(hopMUPOBaHHBIX OrmeHKa [losicHenus
KOMIIETCHIIUN

OOyuatomuiicss IEMOHCTPHPYET TMOJHOE TOHMMAaHUE MPOOJIEMBI,
yYMEHHUE CUCTEeMaTH3HPOBATh, CTPYKTYPHUPOBATh M apTyMEHTHPOBATh
MaTtepraji, OOOCHOBBIBATH CBOIO TOUKY 3peHHs. OOydaromiuiics
Bricokuii 3a4TeHo CIIOCOOCH CaMOCTOSTENBHO TPHMEHATh €CTeCTBEHHOHAYYHBIE H
OOIIeHH)KEHEPHBIE 3HAHUS, METOJbl MaTeMaTHYECKOTO aHaIu3a U
MOJICTTMPOBAHUS B IPO(ECCHOHATBHON IESITENEHOCTH.

OOy4arIuUiCcs TEMOHCTPUPYET YaCTUYHOE MOHUMAaHUE MPOOJIEMBI,
HEKOTOpbIC 3HAHUS W MPAKTUYECKUE HABBIKA [0 JAWCIHILIHHE.
OOyuwaromuiicss  cnocoOeH  y4acTBOBaTh B IPUMEHEHHH
€CTECTBEHHOHAYYHbIX U OONIEWH)KEHEPHBIX 3HAaHWH, METOI0B
MaTeMaTHIECKOTO aHanm3a u MOJICJIIPOBAHHE B
poecCHOHaTbHOMN NEATENbHOCTH.

Bba3oBebrit 3ayTeHo

OOy4JaroIuics TEMOHCTPUPYET YaCTUIHOE MOHMMAHUE MPOOJIEMBI,
OTPBIBOYHBIC 3HAHUS M HABBIKM MO AucHuIuiMHE. OOydarommics
CIOCOOCH TI0J] PYKOBOJACTBOM IMPUMEHSTH €CTCCTBCHHOHAYYHBIC U
OOIIEHH)KEHEPHBIC 3HAHUS, METOJBl MaTEeMaTHYCCKOTO aHAIH3a W
MOJICJIUPOBAHHS B MPO(HECCHOHATIBHOM JeITEIbHOCTH.

[Hoporosslii 3auTeHo

OOyuatomuiicss JAEMOHCTPUPYET OTCYTCTBHE CHCTEMAaTHUYECKUX
3HAaHUM M HaBBIKOB 10 aucuuruimHe. OAHAKO HEKOTOphIe
JJIEMEHTApHBIE 3HAHMsS 110 OCHOBHBIM BOIIPOCAM H3y4aeMOM
Husknii He 3auTeHo | AMCUMIUIMHBI NMPHUCYTCTBYIOT. OOydaromuiics HE AEMOHCTPUPYET
CIOCOOHOCTH MIPUMEHSTh €CTEeCTBEHHOHAYYHbIE u
OOIIeHH)KEHEPHBIE 3HAHWS, METOJbl MaTeMaTHYECKOTO aHalu3a U
MOJISJINPOBaHHS B TPO(HECCHOHATBHOM eI TEIbHOCTH.

8.MeTonnyeckne yKazaHus JJIs1 CAMOCTOATEIBHOM padoThl 00y4al0ImMXCcs

Camocmosmenvnaa paboma — TlaHupyeMasi yueOHasi, yueOHO-Ucce10BaTeabCcKas padora
CTYZICHTOB, BBINOJIHAEMAass BO BHEAyIUTOPHOE (AyIUTOPHOE) BpeMsl IO 33JaHUI0 U TIpU
METOJMYECKOM PYKOBOJCTBE IPENojaaBatTelisi, HO 0e3 ero HEeMmoCpPeICTBEHHOro ydacTus (Tmpu
YaCTUYHOM HENOCPEICTBEHHOM YYacTUM IPENOJaBaTelsl, OCTaBISAIOLIEM BEAYyLIyI0 pPOJb B
KOHTpOJIE 32 pabOTOM CTYJICHTOB).

CamocTtosTenbHass padoTa CTYIAEHTOB B BYy3€ SIBISIETCS BaXKHBIM BHJIOM HUX Y4eOHOU H
HayyHOU AestenbHOCTH. CaMocTosiTeNnbHass paboTa UrpaeT 3HAYUTENbHYIO POJIb B PEUTHHIOBOI
TEXHOJIOTUH 00yuyeHus. ['ocy1apcTBEHHBIM CTaHAApTOM IpeaycMaTpuBaeTcs, Kak mpasuiio, 50%

4acoB U3 OOLIeH TPYAOEMKOCTH IUCLUIUIMHBI HAa CaMOCTOSATENIbHYIO paboTy oOydarommuxcs. B
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CBSI3U C ATHM, OOydYeHHE B By3€ BKJIIOUACT B CeOs JBE, MPAKTHUYECKU OJUHAKOBHIC 1O 00BEMY H
B3aMMOBIIMSTHUIO YacTH — TIpolecca oOy4deHWss W Tporecca camooOydeHus. [lostomy
camocTosTeNbHas paboTa JoKHA cTaTh 3()()EKTUBHOM U 1eTIeHaIpaBIeHHON paboTOM CTYIEHTOB.

Dopmbl camocmoamenvHol pabomuvl CTYICHTOB pa3Hoo0pa3Hbl. OHU BKJIIOYAIOT B ceOs:
—H3y4Ye€HHE M CHUCTEeMaTH3ali0 O(PHUIMAIBHBIX TOCYAAPCTBEHHBIX JOKYMEHTOB: 3aKOHOB,
MOCTAaHOBJICHUH, YKa30B, HOPMATUBHO-WHCTPYKIIMOHHBIX ¥ CIPAaBOYHBIX MAaTEpUAIIOB C
UCTIOJIb30BaHUEM HH(OpMaIMOHHO-TTOUCKOBBIX cucteM «KoHcymbranT Ilmoc», «[ apaHTy,
riobanbHOM cetn «HTEpHETY;

—H3y4YeHHe y4eOHOW, HAyYHOU UM METOIMYECKOH JINTEepaTyphbl, MaTEPHATIOB MEPUOIUYECKUX

U3JaHUA C  TPHUBICYCHHEM  DJIEKTPOHHBIX  CPEACTB  O(DUIMAIBHOM, CTaTUCTHYECKOH,

NEPUOINYECKON U HAyYHOH HH(pOpMAIIH;

—y4acTuc B pa60Te KOH(l)CpCHHHI;'I ,KOMINIJICKCHBIX HAYYHBIX UCCIICAOBAHUAX.
B mponecce HN3YUCHUA JUCHUITIIMHBI <<FI/II[paBJ'II/IKa u THAPO-ITHCBMOIIPHUBOI»

oOyuaromumucst HanpasineHuss 23.03.02  ocHosnbiMu 6udamu camocmosmenvHou pabomuvl

SABJIAKOTCA:

—HOATI0TOBKA K ayAUTOPHBIM 3aHATHAM (JIGKIIPI?IM, MPAKTUYICCKUM 3aH$ITI/I$IM) 1 BBIITOJIHCHHUEC
COOTBETCTBYIOIIIHUX 3aIlaHI/II71;

—CaMOCTOATCIIbHAA pa60Ta Haqag  OTACIIBHBIMHM TEMaMU yqe6H0171 JUCHUIIIIMHBI B
COOTBCTCTBHUHU C y‘{e6HO-TeMaTI/I‘leCKI/IM IIJIaHOM,

—HOATOTOBKA K 3a4€TYy.

9.Ilepeyenb HH(POPMAIHOHHBIX TEXHOJIOT Ui, HCNIOJIb3YeMbIX IPU OCYIIECTBJICHUHU
00pa30BaTeIbHOIO NMpolecca Mo TUCIUNTIHHE

[TpumeHenne nHUGPOBBIX TEXHOJIOTHH B paMKaxX MPEMOJABaHUs JAHCIUTUTAHBI
MPEOCTABIISIET PACIIMPEHHBIE BO3MOXKHOCTH IO OpPTaHU3alMKM y4eOHBIX 3aHATHI B
YCIOBHSIX MU(POBU3AUHOOPA30BAHHS M TTO3BOJISIET CHOPMHUPOBATH Y OOYUAIOMIMXCS
HaBBIKH MTPAUMEHEHHSI IU(POBBIX CEPBUCOB U MHCTPYMEHTOB B TIOBCEAHEBHOM JKU3HU U
npodeccuoHanbHOM e TENbHOCTH.

Jnsa peamms3anuu STOM LENMM B paMKax MU3Y4EHUS JUCLHUIUIMHBI — MOTYT
MPUMEHSTHCS CIIEAYIONIHe MU(PPOBbIE MHCTPYMEHTHI U CEPBUCHI:

JUTSE KOMMYHHKAIIAH C 00YYalOIIMHUCS

- Cohepym (https://sferum.ru/?p=start) — mecceHmkep, pacrpocTpaHsieTcs IO
ymnen3un FreeWare;

- VK Meccenmxep (https://vk.me/app?mt click id=mt-v7eix5-1660908314-
1651141140) — meccenmxep, pacrpocTpansiercs no aumeH3uu FreeWare

- JUId COBMECTHOI'O HCHOJb30BaHUS (aitnoB - Snnekc./luck — cepuc mus
XpaHEHHsT M COBMECTHOTO HCIIOJB30BaHMUS JIOKYMEHTOB, pPACHpOCTpaHseTcs I10
JIMIIEH3UH trialware;

JUis  ycmemHoro OBJaJ€HUS JUCHUIUIMHOW HCIIONIB3YIOTCS — CIIEAYIOLIHE
MH(pOPMAIMOHHbBIE TEXHOJIOTUH 00yUeHUs:

OpY TPOBENCHMM JIEKIUH HUCMIONB3YIOTCS MpPE3eHTAllMd Marepuaija B
nporpamme MicrosoftOffice (PowerPoint), Bbixoq Ha mpodeccroHaTbHBIE CaWTHI,

HCIIOJIb30BAHHUEC BUACOMATCPUAIIOB PA3JIMYHBIX UHTCPHCT-PECYPCOB.
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JIs  TUCTaHIIMOHHOW TOANCPKKH JUCHUTUIMHBI  HMCIIONIB3YETCS  CUCTEMa
yropaBiaeHus: o0pa3oBaTeIbHbBIM KOHTEeHTOM Moodle. Iyist paGoThl B JaHHOM cHUCTEMeE
Bce oOydaronmecss Ha MEepBOM Kypce MOJIy4YarT WHAWBUIAYAIbHBIC JIOTUH U TMApOJib
JUIS BXOJla B CHUCTEMY, B KOTOPOM pa3MeIaloTcs : MporpaMma JUCHUTUINHGI,
Marepuajibl A JICKHMOHHBIX W HWHBIX BHIOB 3aHATHHI , 3allaHus, KOHTPOJIbHBIC
BOTIPOCHI.

B mporecce n3ydeHus TUCHUTUIMHBI Y9€OHBIMH ESIMH SIBIISTIOTCS TIEPBUYHOE BOCTIPUSTHE
yueOHol uHpOpMaluu,ee YCBOCHUE, 3allOMHUHAHUE, a TaKXe CTPYKTYpPUPOBAHHE MOJIYy4EHHBIX
3HAHWA W Pa3BUTHE HHTEIUICKTYAIbHBIX YMEHHH, OPUEHTUPOBAHHBIX HAa CIIOCOOBI JIEATEIHHOCTH
pPENpOAYKTUBHOTO Xapakrepa. [locpencTBOM HCIONB30BaHUS STHUX HHTEUIEKTYaJIbHBIX YMEHUMN
JOCTUTAIOTCS y3HaBaHUE paHee YCBOCHHOTO MaTepuaja B HOBBIX CHUTYyallUsX, NPUMEHEHUE
a0CTPaKTHOTO 3HAHUS B KOHKPETHBIX CUTYaIUsX.

JIJiss TOCTHIKEHUS 3TUX TeieH MCTOIb3YITCSI B OCHOBHOM TPaJAUIIMOHHBIE WH(HOPMATUBHO-
pa3BUBAIOIINE TEXHOJOTUU OOYUYEHUS C YUETOM PA3IMYHOTO COYETAHMSI MACCUBHBIX (hopm(JIeKuus,
KOHCYJIbTAIlMsl, CaMOCTOsITeNbHAs  paboTa) ©  PENpPOAYKTUBHBIX  METOJIOB  OOy4YeHUS
(moBecTBOBATENbHOE H3JIOKEHHE y4eOHON HHpoOpMaIH, OO0BICHUTEIbHO-MILIIOCTPATUBHOE
U3JI0KCHUE) U TIPAKTHYECKUX METO/I0B 00yUeHUS (BBIMOJIHEHUE MPAKTHYECKUX PadOT).

YHuBepcutrer obecriedeH HEOOXOAUMBIM KOMIUIEKTOM JIMIEH3UMOHHOTO MPOTPaMMHOIO
obecrieueHus:

— omnepanuronHas cuctema Windows 7, License 49013351 YIJITY Russia 2011-09-06,
OPEN 6897592577E1309. Cpok: 6eccpodHo;

- onepannonHas cucrema AstralinuxSpecialEdition. Jorosop NePr000013979/0385/22-EII-
223-06 ot 01.07.2022. Cpok: 6GeccpoyHo;

— nakernpukiagasixnporpamm Office Professional Plus 2010, License 49013351 VIJITY
Russia 2011-09-06, OPEN 68975925ZZE1309. Cpok: 6eccpouHo;

— Tmaker npukIaaHbeIX — nporpamMm  P7-Odmuc.  IlpodeccumonanpHbiii.  JJoroBop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: 6eccpouHo;

— antuBupycHas mnporpamma KasperskyEndpointSecurity mns OmsHeca- CraHmapTHBIN
RussianEdition. 250-499 Node 1 yearEducationalRenewalLicense;

— omnepanuonHas cuctemMa WindowsServer. KoHTpakT Ha ycnyru 1o mpeaoCTaBICHHUIO
JUIEH3UI Ha MPaBO KCIIONB30BaTh KoMIbloTepHOoe obecrieueHue Ne 067/9A ot 07.12.2020 rona.
Cpoxk GeccpouHo;

— cucteMa BujeokoHpepenicszu Mirapolis. JloroBop Ne57/03/23-K/0148/23-EI1-223-03
ot 13.03.2023. Cpok: ¢ 13.03.2023 mo 13.03.2024;

— cucrema BuneokoHpepenrcss3u [Ipydhdmu. JJoroBop Ne 2576620 -1/ 0147 / 23-EI1-223-
03 ot 15.03.2023. Cpok: ¢ 15.03.2023 o 15.03.2024;

— cuctema ympaieHus oOyduenueM LMS Moodle — mnporpammHoe obecneueHne ¢
OTKPBITBIM KOIOM, pactipocTpansercs no auneHsuu GNU Public License (rus);
— ©Opayzep Yandex (https://yandex.ru/promo/browser/) — mporpaMMHOe oOecreueHue

pacrpocTpaHseTcs 1Mo MPOCTON (HEUCKITIOUNTEIBLHON ) TUIIEH3HH;

- UHTErpUpoBaHHas cpena nis paspabotku Visual Studio. KonTpakT Ha ycnyru mo
IIPEIOCTABIICHUIO JUIEH3UN Ha MpaBO UCIOJIb30BaTh KoMibloTepHOe obecnieueHne Ne 067/0A ot
07.12.2020 rona. Cpok 6eccpoyHo.

10.0Onucanne MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOXO0AUMOI I OCYIIeCTBJICHHUS
00pa3oBaTeIbHOIO NMpoecca Mo JMCHUIIHHE
Peanuszanus yueGHOro mporecca OCyIIECTBISETCS B CHEIHATbHBIX YYEOHBIX ayAHTOPHSIX
YHUBCPCUTETA IJId MPOBCACHUA 3aHATHI JICKIITMOHHOI'O THIIA, 3aHATHI CCMHUHAPCKOro TuIia,
TPYHIIOBBIX W HWHIAWBHUAYAJIbHBIX KOHCy.]'IBTZtI.IHfI, TEKYHIErO0 KOHTPOJIA H HpOMe)KYTOqHOﬁ
aTTecTanuu. Bce aymuTOpUU YKOMIUIEKTOBAHBI CIICIIHAIM3UPOBAHHON MEOEIbI0 U TEXHUYECCKUMU
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cpencTBaMu OO0y4YeHHUs, CIYXAIUMH Ui TpeAcTaBlieHus ydeOHoW wuH(opMmanuu OonbIIon
aynutopuu. [Ipu HeoOXoamMoCTH OO0yYaromUMCs TMpeIaraloTcsi Habopsl AEMOHCTPAIIMOHHOTO
000pyI0BaHUS M yUeOHO-HATIISAHBIX TOCOOUH, 00eCTIeunBaroIIe TEeMaTHIEeCKUE HILTIOCTPALINH.

CamocTtosiTennbHas paboTa OOYYArOIIUXCS  BBIIOJHSACTCS B  CICHUATH3UPOBAHHOM
ayqUTOpUH, KOTOpas oOOpyIdoBaHa Y4eOHOH MeOenblo, KOMIBIOTEPHOH TEXHHUKOH C
BO3MOXKHOCTBIO TOJKIIOUeHUS K cetn "VHTepHEeT" m obOecredeHueM JOCTyIa B AJICKTPOHHYIO
nHpopmanmonHooOpa3oBaTenbHyt0 cpeny YIJITY.

Ecteb mnomemnienue uisi XpaHeHHS W OPOQUIAKTHYECKOro OOCTYXUBaHUS y4eOHOro
00opyIoBaHuUs.

Tpeobosanusn k ayoumopuam

HaunMeHoOBaHHe clieNUAJBLHLIX IOMEIIEHUH U OCHAIEHHOCTH CIENHUAJLHBIX NOMEIeHUH 1

MOMelIeHUH AJIsl CAMOCTOSATE/IbHOH MOMeIleHUH AJ19 CaMOCTOATeJbLHOM pa-
padoThI 00TBI
[Tepenocnas MyJIbTUMEINIHAS YCTaHOBKa
[ToMenienue s TEKUOHHBIX, TPAKTUYECKUX (mmpoekrop, 3KpaH, HOYTOYK).KOMILIEKT
3aHATHH, JTAOOPATOPHBIX PabOT, TPYIIMOBBIX U | JEKTPOHHBIX Y4E€OHO-HAITIAHBIX MaTepHAIoOB
UHIUBUIYaIbHBIX KOHCYIbTAIUH, TEKYIIEH U | (MIpe3cHTAIHN) Ha ¢nem-HocuTeNIX,
IPOMEXKYTOYHO aTTeCTALMH. 00ecreunBaroIX TEeMAaTHYECKUE HILTIOCTPAIIHY.

YyeOnas mebenn

Croibl KOMITBIOTEPHEIE, CTyNbs. Paboune mecra,
000pYZOBaHHbIE KOMIIBIOTEPAMU C BBIXOJOM B
[MomerieHust U1l CAMOCTOSITENEHON pabOThHI ceTb MHTepHeT, 3MeKTPOHHYI0 HHPOPMALIOHHYIO
00pa3oBaTeIbHYIO Cpey Y HUBEPCUTETA.

ITomewienue aJist XxpaHeHUs U
MPO(UIAKTHIECKOTO 00CITyKUBaHUS YIeOHOTO

oGopy- Cremnaxu. Pazgarounsiii MaTepuai.

JOBaHUA
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