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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

VYyeOnas aucuuminuHa «MosekynspHas Gu3nKa» CTaBUT CBOEH 1ebio chopMHUpOBaTh Y

CTYACHTOB 0a30BbIC TEOPETHUECKUE 3HAHUS 00 OCHOBHBIX SIBIICHUSX, IIOHATHSAX,
MOJIEJISIX, 3aKOHAX U METOJIaX MOJIEKYJIpHOU (DM3UKH, a TAKXKE 1aTh HABBIKU PEIICHUS 3a/1a4.

1.2 3agauyu AUCHMIIMHBI

— W3yYeHHE TEOPETHYECKUX OCHOB, TMOHATUN, 3aKOHOB M METOJOB HCCIIEOBAHMM
MOJIEKYJISIPHOM (DUBHKH;

— O3HAaKOMJICHHE C TpaHHUIAMH HPUMEHUMOCTH (U3NYECKUX MOJeNed U TEeOopHii,
MCIIOJIb3YEMBIX JIJISl OTIUCAHUs CBOMCTB BELLIECTB HA MOJIEKYJIIPHOM YPOBHE;

— OBJIQJICHHE HABbIKAMH M METOJaMU pelIeHUs 3a7ady 10 OCHOBHBIM pazjienam
MOJIEKYJISIPHOM (DPUBHKH;

—  TOpUOOpeTeHHWEe yMEHHUS  HCIOJIb30BaTh
€CTECTBEHHOHAYUYHBIX U TEXHUYECKHX 3a/au.

1.3 MecTo AucUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl

Jucuunmuza «b1.0.14.02 MonexynspHast (pU3nMKa» OTHOCUTCS K 00s3aTE€IbHOW 4YacTH
brnoka 1 "Jucuummmuel (Moaynu)"' y4deOHOro IuUlaHa HampasieHusi nonaroroBku 12.03.04
buoTtexHnuyeckue cucreMbl M TEXHOJIOTMM HalpaBlieHHOCTH " MH)KeHepHOe N1eno B MEAMKO-
OMOJIOTMYECKOM MPAKTHKE .

Jlia ycnewmHoro ycBoeHust tucuuiuinibl «b1.0.14.02 MonekynspHas Gusnkay cTyIeHThI
JTOJKHBI 00J7a1aTh 0a30BBIMU 3HAHUSAMU W YMEHUSIMH IO MPEAMISCTBYIOMIMM TUCIUILIMHAM
«MaremaTuueckuil ananmusz», «MexaHuka», « AHaNUTUYECKasi TEOMETPUS U JIMHEWHas anredpay.

«MonekynsipHas pu3uKa» CIy>KUT OCHOBOU JJIsi TOHMUMAHUS CIIEIUANBbHBIX TUCIUILINH,
n3ydaeMbIXx 10 HampasiaeHuto 12.03.04 buorexHuyeckne CHUCTEMbI M TEXHOJOTUU Kak B
OakanaBpuaTe, TaKk M Jajee B MarucTparype u B acnupantype. CTyJIeHT, OCBOMBIINI JaHHBIN
Kypc, TOATOTOBIEH K JEATEeIbHOCTH, TpeOyromed yriyOlleHHOW (yHIaMEHTAIBHONH U
npodeccuoHaNbHOM MOATOTOBKH, B TOM YHCIIE K HAYYHO —HCCIIEIOBATEIBCKOM, a IPU COYETAHUU
OCBOEHHUS JIOTIOJIHUTEIbHON 00pa30oBaTeNbHOM IMporpaMMbl IE€Aaroru4eckoro mnpopuis — K
MeAarorn4eckoi JesiTeIbHOCTH.

Bua npomexyTo4HOM aTTecTalluy: 3K3aMEH.

3aKOHBI (l)I/ISI/IKI/I JIA peicHuA

1.4 IlepedyeHb NMJIAHMPYEMBIX Pe3yJbTATOB O0y4eHHsI IO JMCHHILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOM NPOrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpOBaHHE Y
00yJaroNMXCsl CICTYIONMX KOMIIETEHIIN

PesynbraTbl 00y4YeHUs 110 JUCIMILINHE

(3Haem, ymeem, gnadeem (HaABbIKU U/UAU ONbIM
dessimenvHocmu))

OIIK-1 CnocoGeH npuMeHsITh Ha30Bble 3HAHUS B 00JacTH (U3HKH U paauoGU3MKN U MCNOJIb30BATh UX B
npo¢ecCHOHAIBHOI 1eATeJTbHOCTH, B TOM
yucie B cdepe meaarornyeckoii AesiTeJbHOCTH
HOIIK-1.1. IlpumenseT 3HaHNUSA MaTeMaTHKH B
WH)KCHEPHOW NPaKTHKE TIPU MOJCTHPOBAHUH
OMOTeXHHYECKUX CHCTEM

Kon u HanmeHoBaHMe HHAUKATOpa™

3HaeT TeOpeTHYECKHUEe OCHOBBI, TIOHITHS, 3aKOHBI U METOMBI
WCCIIEIOBAHUH  MOJIEKYJApHOM  (M3MKM;  TPaHHIBI
MPUMEHUMOCTH  (U3MYECKHX  MOJENeH W Teopwuil,
UCTIONIB3YEMBIX JUIS ONKMCAaHWS CBOMCTB BEIIECTB Ha
MOJIEKYJISIPHOM YPOBHE

YMeeT NpUMEHSTh 3aKOHBI  (QU3MKH  JUIS
€CTECTBEHHOHAYYHBIX M TEXHUYECKHX 3a/1au.
Bnaneer HaBbIKAaMH M METOAAaMHM peELICHWs 3a1ad o
OCHOBHBIM pa3zjieslaM MOJIEKYJISIpHOH (pu3uKu

peleHust

NOIIK-1.2. TlpumeHsier 3HaHHUS €CTECTBEHHBIX
HayK B MH)KEHEPHOW MPaKTHKE MPOSKTHPOBAHUS
OMOTEXHWYECKNX CHCTEM H  MEAMIUHCKHUX
U3JENui -

3HaeT akKTyalbHblEe TPOOJEMBbI MOJICKYIAPHOH (DU3MKH,
(¢U3NKy BO3HWKHOBEHHMS CIyYaWHBIX IIPOIIECCOB M HX
MaTeMaTHYECKUE MOJICIH

Ymeer npuUMEHSTH (U3NIECKHE
HCIOJIb3yEMblE ISl  ONMCaHUs
MOJIEKYJISIPHOM YPOBHE

MOJEIM U TEOpHH,
CBOMCTB BEIIIECTB Ha




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

Pe3ynbTaThl 00y4eHUs M0 TUCIUILIMHE
(3Haem, ymeem, enadeem (HABBIKU U/UNU ONBIMN
dessimenvHocmu))

Bnageer wmeromamm peuicHusd CCTCCTBCHHOHAYYHBIX U
TCXHUYCCKHUX 3agad Co Cﬂy‘laﬁHLIMH n YCPCOHCHHBIMU
(bI/ISI/IquKI/IMI/I BCIIMYMHAMH

HOIIK-1.3.  Ilpumenser

MEIUIIMHCKUX M3AETUI

00IeHH)KEHEPHBIE
3HAHUSI B MHYKCHEPHOI ISSITEIBHOCTH JISl aHATTH32a

1 IPOCKTUPOBAHUA OHMOTEXHHYECKUX CUCTEM,

3Haer aKTyaslbHbIC poOIeMsbl NPOEKTUPOBAHUS
OMOTEXHMYECKHUX CHCTEM M MEAUIMHCKUX M3/ISIHH
YMmeeT NpUMEHATh  OOIIEHH)KEHEPHbIE  3HAHUA  JUIs

IIPOCKTUPOBAHUA OHOTEXHHYECKHX CHCTEM

Brnameer oOmEeHMH)KCHEPHBIME 3HAHUSMH B HHXCHEPHOH

JCATCIBHOCTH IJI aHAJIN3a OHMOTEXHHUYECKUX CHCTEM

*Buo unoexca uHOUKamopa coomeemcmaeyem yueOHOMY NiaH)y.
PesynbraThl 00ydeHHUs 1O TUCIMIUIMHE TOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENILHON PabOThl 00YJArOIIUXCS B COOTBETCTBUH C YTBEPIKICHHBIM

y4eOHBIM TIJTAHOM.

Nuaukaropel  TOCTHKEHUS

KOMIIETEHIIUN

CUHUTAIOTCA

AOCTUIKCHUU COOTBCTCTBYIOIHUX UM PE3YJIbTATOB 06yquH$[.

2. CTpyKTYypa M coepkaHHue IUCHUILINHBI
2.1 PacnpenesieHne TPYA10EMKOCTH JUCHHUIIMHBI IO BUIaM padoT
OOr1iast TpyI0EMKOCTh JUCIMIUIAHBI COCTaBIsAeT 4 3aueTHbIX eauHuibl (144 gaca), ux
acrpeiesieHUe 1o BUaaM padoT NpeICTaBICHO B TA0JIUIIE

c(hOpMUPOBAHHBIMHU

pu

Buast pabot Bcero Dopma o0yueHHs
4acoB OYHO- 3a04yHas
OYHast
3a0uHas
2 X X X
ceMecTp ceMecTp ceMecTp Kypc
(uachl) (uachl) (uachl) (gachl)

KonTakTHasi pa6oTa, B TOM YHCJIE: 64,3 64,3
AynuTOpHBbIe 3aHATHSA (BCero):
3aHATH JIEKIIMOHHOTO THUIIA 32 32
n1a00paTopHbIE 3aHATHUS
MIPAKTUYECKHE 3aHATHS 32 32
CEeMHMHAPCKHE 3aHSTHS
HNHasi KOHTaKTHas padoTa:
KoHTpomis camocTosTenbHOM paboThI 5 5
(KCP)
[Ipomexxyrounas arrecrarus (MKP) 0,3 0,3
CamocrosiTesbHAas padoTa, B TOM 48 48
qucie:
Kypcogas pabdora/mpoext (KP/KIT)
(moaroroBka)
KonrponbHas pabora
PacuérHo-Tpaduyeckas padora (PT'P)
(moaroroBka)
Pedepar/acce (moaroroska)
CamocTosTeNIbHOE H3YyYCHHE pa3JielioB,
CaMOIOJIrOTOBKA (mpopaboTtka u
MOBTOPEHHUE JIEKIIMOHHOTO Marepuaiga |
MaTepuaia  y4eOHMKOB W y4eOHBIX 48 48
mocobuif, MOATOTOBKA K TaOOPaTOPHBIM U
MPaKTHYECKUM 3aHSITHSIM, KOJUIOKBUyMaM
1 T.J.)
IToaroroBka K TEKyHeMy KOHTPOJIIO
KonTpoas:
IToaroroBka K 3K3amMeHy 26,7 26,7

Jac. 144 144




Ooman B TOM YHCJI€E

TPYAOEMKOCTh KOHTAKTHAasl 64,3 64,3
padota
3a4.e/l. 4 4

2.2 Conepxxanue QU CHUNTHHBI
Pacnpenencnue BuI0B ydeOHOU pabOThI U KX TPYJOEMKOCTH TI0 Pa3ieiaM JUCIUTLTAHBI.
Paznensl (TeMbl) TUCIUTUIMHEL, H3y4aeMbIe B 2 CEMECTpe

KonugectBo yacos
Bueayaut
Ne HaunmenoBaHue pa3zienos (TeM) AyauTopras opH};ﬂ
Bcero pabota
pabota
JI 113 JIP CPC
1. W neanbHeblii ra3 28 8 8 12
2. SIBnieHus mepeHoca B razax 26 6 8 12
3. TepMonuHaMuka 30 10 8 12
4. PeasytbHbIe Ta3bl, )KHJIKOCTH U TBEPbIC Tea 28 8 8 12
UTOI'O no pazderam oucyuniumvl 112 | 32 32 48
Kontponas camocrogrensHoi pabotsl (KCP) 5
[Tpomexytounas arrecranus (MKP) 0,3
[ToAroToBKa K TEKYIIEMY KOHTPOJIIIO 26,7
OO011ast TPyI0EMKOCTb 10 JUCIUIUINHE 144

[Tpumeuanue: JI — nexuuu, 13 — mpaktudeckue 3aHATHA / CEMHHApHI,

sansitusi, CPC — camoctosiTenbHast paboTa CTyAeHTa
KypcoBoii npoeKT: e npedycmompeHn
®opma npoBeeHUsA ATTECTALUM N0 TUCHHUIINHE: 9K3AMEH

2.3 Conep:xanue pa3iesioB (TeM) THCHUINTHHBI
2.3.1 3ansATHA JeKINOHHOI0 THIIA

JIP — naGopatopHbie

e HaumeHnoBanue pa3aena Conepanue pasziena (Tembi) ®dopma TeKyIIero
(Temsr) KOHTPOJISA
1. MonnekynsipHo-KuHeTHYecKas Teopus. Monb. MounsipHast Onpoc,
macca. Yucno Asorazpo. M3zompoueccel.  YpaBHeHHE| mecmuposanue,
MengeneeBa-Knaneiipona. 3axon [JansroHa. MonspHas macca nposepxa
cMecH oomauinezo
3a0anus
. OCHOBHOE ypaBHEHHE MOJICKYIIPHO-KHHETHUECKOH TEOpHH
W neanbHblii ra3
H/ICATFHOTO ra3a.
Bapomerpuueckas ¢popmyna. Pacnipenenenue bosipumana.
Pacnipenenenne MosIeKyI ra3a 1o CKOpocTsaM
(pactipenenenne MakcBesa).
2. O} dexTuBHBIN TUaMeTp U ceueHue MoJeKyIbl. CpeaHsist ATnHa Onpoc,
CBOOO/IHOTO Mpo0era 1 YHUCII0 CTOJIKHOBEHNH. Bakyym. mecmuposanue,
SBnenus nepeHoca B "posepKa
rasax HOudpoysus B raszax. 3akon @uka. BHyTpeHHee TpeHue. oomauinezo
®opmyna HeroToHa 3a0aHusl
TennonpoBoaHOCTb. 3aKoH Dypbe.
3. PaGora raza. IlepBblii 3akOH TEpMOAWHAMUKH U €rO Onpoc,
MIpUMEHEHHE K H30IIPOIeccaM. mecmuposatue,
npoeepka
TepmoauHamuka TernoeMKoCTh H1ealbHOIO rasa. domauiHezo
YpaBuenue Maiiepa. 3a0anus
Anmabarnyeckuit mporecc. [TomuTponudeckuii mpoiecc




Ontponusa. Bropoil 3akoH TepmoauHamuku. Tpertuil 3axoH
TepPMOJMHAMUKH. PacdeT M3MeHeHHUs SHTPONUM B IpoLeccax
H7eaJIbHOTO ra3a, IpU HarpeBaHUU U IUIaBICHUU

TemmoBas  MamIvHa.
XoJIoouIbHAS MAIlUHA.

Hukn Kapuo. Teopemsr KapHho.

PeanbHble ra3sl,
JKUJKOCTHU U TBEpAbIC
Tena

Peanbuple rasel. Kpurudeckoe cocTosHue. YpaBHEHHE
Bannep-Baansca. D¢ dext xoyns — TomcoHa. DHTANBIHA.

Kunkoctu. Coboanas sHeprus. [loBepXHOCTHOE HATsDKEHUE.
VcaoBus paBHOBECHS HAa TIpaHULE ABYX J>KMIKOCTEHM M Ha
TpaHule O KUAKOCTH — TBepAoe Teno. CmauuBaHue,
HEcMayvuBaHUe.

JlaBneHue moOJ MCKPUBJICHHON MMOBEPXHOCTHIO >KUIKOCTH.
®dopmyna Jlannaca. KanuuisipHeie siBICHUS.

Kpucrannnueckue TBEpABIE TeNa U NX TETIIOEMKOCTE. Da3zoBble
Mepexoabl MEPBOT0 U BTOPOro poaa. YpasHeHue Knanelipona
— Knay3uyca. JluarpaMma cOCTOSTHUM.

Onpoc,
mecmuposanue,
npoeepka
oomawmne2o
3a0aHUs

2.3.2 3aHsATHS CEMUHAPCKOI0 THNA (MPAKTHYECKHUE 3aHITH)

HaumenoBanue pa3nena

(TemsI)

Temaruka 3aHsTHI/PabOT

dopMa TeKyIIEero
KOHTPOJIS

WUneanbublii ra3

MonekynspHo-KHHeTHYeCKast Teoprst. Moib. MosipHas
Macca. Uucno ABorazpo.

M3omnpoueccsl.

YpaBuenue Menaeneepa-Kianeiipona.

3akoH [lanperona. MossipHast Macca cMeCH.

OCHOBHOE ypaBHCHHE MOJCKYJISPHO-KHHETHICCKOW TEOPHH
HeaJbHOTO rasa.

BHyTpeHHss 5HEprus UACaIbHOIO rasa.

Cpenmnsist KBaJpaTuIHasi CKOPOCTb.

Bapometpuueckas Gpopmyna.

Pacnpenenenue bonbnmana.

Pacnipenenenne MoeKyI raza o CKOpPOCTSM (pacrpeesicHie
Maxcgena).

Pewenue 3aoau

SIBnenus IepeHOoCca B
rasax

D¢ dexTHBHBIE TUAMETP U CEUEHHE MOJIEKYJIBI.

Cpensss amuHA CBOOOIHOTO NPOOEra M YHCIIO CTOJIKHOBEHUH.
Bakyym.

Juddysus B razax. 3akon Duka.

Buyrtpennee tpenue. ®opmyna HeroToHa.
TermnonpoBoaHOCTh. 3aK0H Dypbe

Pewenue 3aoau

TepmoanHaMuka

Pa6ota rasa. I1epBbIif 3aK0OH TePMOAMHAMUKH U €TO
MIPUMEHEHHE K M30IpoIeccaMm.

TennoeMKkocTh UEaNbHOTO ra3a.

YpaBHenue Maiiepa.

Anmabatrueckuil mporecc.

ITonurponuyeckuil mpouecce.

Ontponusa. Bropoil 3akoH TepmoauHamMuku. TpeTuil 3akoH
TEPMOAUHAMHUKH.

Pacuer u3smMeHeHus SHTpONUHU B IPOLECCAX UIEATBHOTO

raza (mpu mocrosHHbIXx P, V, T, Q), mpu HarpeBaHuu u
IUIaBICHUU.

ukn Kapno. Teopems! KapHo. XosonunpHast MaluuHa.
Pacuets! KII/] pa3in4yHbIX IHUKIIOB.

Pewenue 3a0au

PeanbHble razsi,
XKHUJKOCTH U TBEPJIbIS
Tena

Peanphble rassl. Kputnueckoe cocrtosHue. YpaBHeHue BaH-
nep-Baanbca.

Kunkoctu. [ToBepXHOCTHOE HATSHKEHHUE.
IIoBEpXHOCTHO-aKTUBHBIE BELIECTBA.

YcnoBusl paBHOBECHS] HAa IPAHULIE IBYX JKUJKOCTEH U Ha

Pewenue 3a0au




TpaHUIle KHUIKOCTb — TBEPJOE TENIO.
JlaBeHne NOJ MCKPUBICHHOM TOBEPXHOCTBIO KMIKOCTH.
®opmyia Jlamnaca.

Kanunmspsr.

Tsepasle Tena. JledexTsl B KpucTayiax.

TennoeMKoCTb TBEpABIX TeEI.

ArperaTHble cOCTOSIHUSL BemlecTBa. Da3oBble  MEPEXObI
epBOro M BTOpOro pona. YpaBHeHue Knamelipona —
Knaysuyca. JluarpaMmma cOCTOSIHUM.

3ammra nmadoparopHor padotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcosoit
pabotel (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), acce (D),
kosutokBuyM (K), rectupoBanue (T) u T.1.

[Ipy wW3yyeHWUW  OUCHUIUIMHBI MOTYT TPUMEHSTCS  DJIGKTPOHHOE  OOy4YeHHeE,
JMCTaHIIMOHHBIE 00pa3oBaTeIbHbIe TEXHOIOTHU B cooTBeTcTBHU ¢ DI'OC BO.

2.3.3 IIpuMepHasi TeMaTHKa KYpPCOBBIX padoT (MPOEKTOB)
HE TIPeTyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJIA CaMOCTOSATeIbHOH PadoThl
00y4YaOIIHUXCS 10 JUCHUILIMHE (MOLYJIIO)

IepeyeHsb yueOHO-METOAMYCCKOTO 0OCCIICUCHHUS TUCIUILIHHBI IO

Ne Bung CPC BBITIOJTHEHHUIO CAMOCTOSATEIHHON PabOThI
1 CamocTtosaTenbHoe  |MeToauyeckue yKazaHhs IO OpraHu3allud ayJUTOPHOW U
W3y4YeHUE Pa3JeiioB, |CaMOCTOSTEIHHOM pabor, YTBEPKICHHBIC kadempoii
CaMOIIOATOTOBKA TEOpeTU4eCKOH (U3MKM U  KOMIBIOTEPHBIX TEXHOJOTHUH,
(npopabotka u npoTtokoi Ne 9 ot «14» mapra 20171
MIOBTOPEHHE

JEKIMOHHOI0 MaTepuasa
U MaTepuana yueOHUKOB
U y4eOHBIX 10COOUH,
MOJITOTOBKA K
71a00paTOPHBIM U
MPAKTUYECKUM
3aHATHUSM,
KOJIJIOKBUYMaM U T.[1.)

2 [TonroroBka k Metoauyeckue  peKOMEHJaluMu A8 MOATOTOBKHM K
TEKyIlleMy KOHTPOJIO |IPaKTHYECKUM, CEMMHApPCKMM M JIaDOpaTOPHBIM 3aHSTHUSM,
yTBEp)KICHHbIE  Kadeapoil  TeopeTHuueckol  Qu3uku u
KOMIIBIOTEPHBIX TEXHOJIOTUH, mpoTokod Ne 9 ot «14» mapta
2017r

Y4eOHO-METOANYECKHE MaTepuajbl I CAMOCTOATEIBLHON pPabOTHl O0YyYarOIUXCs W3
YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) mpenocrasnstorcs
B (hopMax, aJanTHPOBaHHBIX K OTPAHMYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B MleyaTHOM (popme yBeIHMUEHHBIM IIPUPTOM,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha s3bike bpaits.

Jljig U1 ¢ HapyIIeHUsIMU CyXa:

— B I1e4aTHoM (opme,



— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jist U1 ¢ HapyIIeHUSIMA OTIOPHO-BUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. OOpa3zoBaTesibHbIe TEXHOJIOTHH, NPUMeHsieMble NPH OCBOGHHH JHCHUILIUHBI
(Mmomyuis)

B xozme wu3ydyeHHMs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIBb30BAHHUE  CIEIYIOIINX
00pa30BaTEeNbHBIX TEXHOJOTUN: JICKIMH, MPAKTHUYECKUE 3aHATHS, NpoOsieMHOe oOydeHue,
MOJIyJIbHAs TEXHOJIOTHUS, MOATOTOBKAa MHCbMEHHBIX aHAJIMTUYECKUX PpabOT, CaMOCTOATEIbHas
paboTa CTy/IeHTOB.

KoMmeTeHTHOCTHBINM MOAXOJ B paMKax MpenojiaBaHus TUCHHUILUIMHBI pealu3yercss B
WCIIOJIb30BAaHUN HWHTCPAKTHBHBIX TEXHOJOTHUH WM aKTHBHBIX METOAOB (IIPOSKTHBIX METOJIUK,
MO3rOBOTO IITypMa, pa30dopa KOHKPETHBIX CHUTyallMii, aHalu3a IeJIaroru4eckux 3ajad,
MeAarornIecKoro SKCIePUMEHTa, HHBIX ()OPM) B COYCTAHUH C BHEAYTUTOPHOU PabOTOH.

NudopmanonHple  TEXHOJIOTUH, TMPUMEHSEMbIE TPU HW3YYCHHHM  JUCIMILTUHBI:
UCIIONIb30BaHWE  WMH(MOPMALMOHHBIX  PECYpCcoB,  JOCTYMHBIX B HMH(OpPMAIMOHHO-
TEJIeKOMMYHUKAIIMOHHOU ceTH MHTepHeT.

AnanTtuBHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH, IPUMEHSICMBIC IPU U3YUCHHUH JTUCITUTUIAHBI
— JUIsl I C OTPaHMYEHHBIMH BO3MOXKHOCTAMHU 3I0POBbSl MPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTAIIMH ¢ MCIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

4.01eHOYHbIE CPeICTBA JIl TeKYIIero KOHTPOJIA YCINeBAeMOCTH M NMPOMEKYTOUYHOI
aTTeCcTALMH

OneHouHble cpelCcTBa MNpEJHAa3HAYeHbl U KOHTPOJIE M OLEHKH 0O0pa30BaTeNbHBIX
JOCTHXKEHUIN 0O0yuaroumxcs, OCBOMBIIMX Hporpammy ydeOHoM mucummiuuHbel «b1.0.13.02
MosnexymsipHas pU3UKay.

OneHoYyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHHS TeKylero
KOHTPOJIA B (popMe OTYETOB MO J1a0OpPaTOpHBIM paboTaM U MPOMEKYTOUHOWH ATTECTALMH B
(dbopme BOMPOCOB K IK3aMEHY .

CprKTypa OLHCHOYHBIX CPEACTB NJIA TeKymei/i H l'lpOMe)KyTO‘-IHOﬁ aTTeCTallun

Kox n nanmenoBanue HanmeHoBaHuE O1IEHOUHOTO CpeACTBa

Pe3ynbraTel 00y4eHus
HHJUKAaTOpa IIpomesxyTouHnas

n/n

(B cooTBeTcTBHH C 1. 1.4)

(B cooTBeTcTBUH C 1I. 1.4)

Texkyluil KOHTPOJIb

aTTecranus

HOIIK-1.1. ITornmaer
TEOpEeTHYECKHE U
METO/I0JIOTHYECKHUE
OCHOBaHHMS M30paHHOM
o0macTi PU3NKH U
panuopu3uKH

3HaeT TEOpeTH4YecKue
OCHOBBI, TIOHATHS, 3aKOHBI
U METOJABI MCCIICIOBaHUM
MOJICKYJISIPHOW  (PH3HKW;
rpaHULIbl PUMEHUMOCTH
(usnveckux Mojene wu
TEOpUH,  HCIOJIb3YEMBIX
I OIKMCAHWS CBOMCTB
BEIICCTB Ha
MOJICKYJISIPHOM YPOBHE
YMeeT MpUMEHATh 3aKOHBI
GU3MKKH I pemieHus
€CTECTBEHHOHAYYHBIX U
TEXHUYECKHUX 3aad.
Bnameer HaBeikaMM @ H
METOJIaMHU PeLIeHUsl 3a1a4

Kontpoipnas pabota — no
TeMe, pasaeny
Ompoc

Bompoc Ha
sk3amene 1-11




[0 OCHOBHBIM pa3faenam
MOJIEKYJISIpHOH pr3nKu

NOIIK-1.2. Ilonumaer | 3nHaet aktyansHble | KoHTposbHas padoTa — o Bompoc Ha
aKTyaJbHBIE MPOOJEeMBl M | MPOOJIeMBl MOJIEKYJSIPHOHW | TeMe, pa3ierry sk3amene 12-18
TEH/ICHIIUHN pa3BuTHs | (UKW, ¢u3uky | Ompoc

COOTBETCTBYIOLIECH BO3HUKHOBEHHS

HAay4yHOH  oONacTH ¥ | CIOy4alHBIX IIPOLIECCOB M

obmactn ux MaTeMaTHIECKHe

po¢eCCHOHATBHO MOJIeNn

JeATEeNILHOCTH - Ymeer MPUMEHSTH

(dusnveckue MoOJCTU U
TEOpUH,  HUCIOJB3YEMBbIE
2 IUIST  ONHMCaHHSA CBOWCTB
BEIICCTB Ha
MOJICKYJISIPHOM ypOBHE
Bnageet METOIAMHU
pemeHns
€CTeCTBCHHOHAYYHBIX M|
TEXHHYECKUX 3aJad  Co

CIy4YaiHbIMU u
YCpPEIHEHHBIMU
(huznIecKuMU
BCJIMYMHAMU
HOIIK-1.3. Tlpumenser | 3Haer aktyanbHble | KoHTponbHas pabota — mo Bompoc Ha
0OIIEeHKEHEPHBIE npoOIIeMbl TeMe, pas3zielny sk3ameHne 19-22
3HaHUA B UHXXCHEPHOM | MPOECKTUPOBAHUS Omnpoc
JACATCIIBHOCTHU JJIs OMOTEXHUYECKUX CUCTEM H
aHaNM3a U | MEOUIIMHCKHX U3IEIHI
NPOCKTUPOBAHHUS Ymeer NPUMEHSTD
3 OUOTEXHUYECKUX CUCTEM, | OOIICHH)KCHEPHBIC 3HAHUS
MEIULHCKHX U3JIeIHH TUTST NPOCKTUPOBAHHUS
OHMOTEXHUYECKUX CUCTEM
Buageer
00IIenH)KEHEPHBIMU

3HAHWSMM B HH)KEHEPHOU
IEeATEILHOCTH JIJISI aHaIu3a
OMOTEXHHYECKHX CHUCTEM

Tunosbie KOHTPOJIbHbIE 32JaHUS UM HHbIE MATEPHAJIbI, HEOOXO0AMMBbIE /151 OLEHKH

3HAHU, YMEHH i, HABBIKOB M (MJI1H) ONBITA AEATEIbHOCTH, XAPAKTEPHU3YIOIIHX ITATbI

(popmMupoBaHusl KOMIIETEeHIIHII B polecce 0OCBOEHUsI 00pa30BaTeJLHOM IPOrPaMMBbl
IIpuMepHBbIH NepeYeHb BONPOCOB U 3aJaHUI

KoHTposnbHBIE BOIIPOCH! A1 YCTHOT'O OIIpoca Mo pasjienaM yuyeOHOM mporpaMmbl
Paspen 1. MUneanbHslii ras.

1. Kakue ¢pusndeckre MOAETN UCIIONIb3YeT MOJEKYJIIsIpHas pu3nKa?

2. OxapakTepu3yiiTe METO/IbI ONUCAHUS PUZNYECKUX CUCTEM B MOJIEKYJIIpHOU (hr3HKe.
3. Onumure NpoCTEMIIYI0 MOJENb BEIIECTBA — UCATIBHBIN ras.

4. Yem oTIMYArOTCS KPUCTAJUIMYECKUE TeNla OT aMOP(HBIX?

5. KakoB ¢u3nueckuii cMbIc MOCTOSTHHON ABoraapo?

6. B uéM 3akimovaeTcs MOJEKYJIIPHO-KUHETUYECKOE TOJIKOBAHUE JaBJIEHUS ra3a’

7. 3anuiuTe Bce (GOPMyIIbI Ui Fa30BBIX 3aKOHOB.

8. Ilouemy kosiebaTenbHas cTeneHb cBOOOBI 00J1a1aeT BABOE OONIbILICH 3HEprueil, yem
MIOCTYTIATENIbHAS U BpalaTesbHas?

9. Kakue ynpoleHus Jenaiuch Ipu BeIBojie 6apoMeTpuieckoil popmyib?

10. Kak M0O>XHO pUOIU3UTENBHO OLIEHUTH BHICOTY aTMOC(heEphI?



11. OOwsicaute Quznueckuii cMbici pactpeneneHus boabiiMana. Kak cBsizaHo 3To
pacripeneneHue u 6apomerpudeckas popmyia?

12. KakoB ¢u3uveckuii CMbICI (DYHKITUU pacpeIeICHUs] MOJICKYJI IO CKOPOCTsAM?

Pa3nen 2. SIBnenus nepeHoca B raszax.

13. YUto Takoe BakyyM B TEXHHYECKOM CMbICIIE?

14. IlpuBenuTe npuMepsl UCIOIB30BAHUS BAKyyMa B TEXHUUECKUX YCTPOHCTBAX.

15. B uém cynrHoCTb siBJieHHH nepeHoca? KakoBbl OHM U MPU KAaKUX YCIOBHIX BOSHUKAIOT?

16. [Touemy nuddy3ust KUAKOCTEH TPOUCXOIUT 3HAUNTEIILHO MeIJICHHEee, 4yeM U dy3ust
ra3zoB?

17. Yro nHaspBatoT Kod(p¢unmentom auddys3un (BI3KOCTH, TEmIonpoBoaHoctu)? Ot
KaKHX [apaMeTpOB OH 3aBUCHUT JJIsl Ta30B?

18. TTouemy Bo Bcex (hopmyInax Jisi IBICHUH MEPEHOCA CTOUT 3HAK «MUHYC)?

19. Kak BA3KOCTb I'a30B 3aBUCUT OT TeMIEpaTypbl?

Pa3nen 3. Tepmoaunamuka.

20. Pa3psicHUTE NOHATHE CTALlMOHAPHOIO COCTOSIHMA. UTO Ha3bIBAlOT 3aKpBITOW M
OTKpBITON cucTeMamMu?

21. Yro Takoe BHYTPEHHSS SHEPTUs UJCAIBHOIO ra3a, U MPU KaKUX YCIOBUSAX OHA MOKET
U3MEHUTHCS?

22. Jlaite ompezeneHue TEIUIOEMKOCTH Tela M yAEIbHOW (MOJISIPHOM) TEIIOEMKOCTH
BEIIECTBA.

23. Tlouemy TemnoéMkocTb Cp 60sbie Ternoémkocta Cy?

24. Yto nmpouMcXOIUT € TEMIIEpaTypol rasza, €ciid OH pacIlUpsieTCs] IPU MOCTOSTHHOM
IABJICHUU?

25. YTo mMpouCX0IUT ¢ TEMIEPATYpOil raza, €clii OH pacIiupseTcs aquadaTnyecku?

26. B nu3enpHOM JIBUTATElNE BO3/IyX MOJBEPraeTCsl OYeHb CHIIBHOMY M OBICTPOMY CXKATHIO.
st uero sto nenaercs?

27. Korpa coBepraercss Oonbiiasi paboTa: Mpu M30TEPMHUUYECKOM WM a1Ma0aTHYeCKOM
pacmmpeHun raza ot 0obséma Vi 10 oobema Vo?

28. Ilouemy Bce peanbHbIE MTPOLIECCHl HEOOPATUMBbI?

29. Yto Takoe sHTponus? Kakas CBA3b 3HTPONUU CO BTOPHIM M TPETHUM 3aKOHAMHM
TEPMOJUHAMUKN? YKa)KUTE CBA3b SHTPOIIUU C TEPMOJINHAMUYECKOW BEPOSTHOCTBIO.

30. Moxer nu 3HTpoIus yObIBaTh: a) B 3aMKHYTOH crucTeMe; 0) B HE3aMKHYTOU cucteme?

31. OObsicuuTe pabOTy TEIJIOBOM MAIIMHBI, HCHOIB3Ys AMArpaMMy LHKIXYECKOTO
nporecca. 3aueM TeIUIOBOM MalllMHE HYKEH «XOJIOJMIBHUK»?

32. Ilouemy nBuUTraTenu BHYTpeHHEro cropanus umeror Oonee Bbicokuil KII, uem
MapOBBIC MAIITUHBI?

33. Kak usmenurcs KII/] uuxna Kapso, eciau Temneparypbl HarpeBaTesi U X0JIOAUIbHUKA
OJIHOBPEMEHHO YBEIUYUTh (YMEHBIIUTH) HAa OJIMHAKOBYIO Benuuuny AT?

34. Ha rpaduke nuxiia KapHo nmokaxute yyacTkM, Ha KOTOPOM I'a3 caM COBepIIaeT padory,
U YYacTKH, IJie HaJl Ta30M coBepIiaercs padoTa.

35. Kakne KOHCTPYKLIMU «BEYHBIX IBUTATEJIE» «CO3aHBD» IO 3aKOHAM MOJIEKYJISIPHON
¢buzuku?

Paznen 4. PeanbHble ra3bl, ®KUJIKOCTH U TBEPJbIE TENA.

36. O0bsicaute ¢ Touku 3peHus MKT: a) BO3BMOXXHOCTh CxKaTHsI TeJa MoJ AaBJIeHueM; 0)
HEBO3MOXKHOCTh OECKOHEUHOTO CXKaTHWsl TeJl; B) paCHIMpEHHE Tejla TP HarpeBaHUU;, T)
pacTBOpPEHHE COJIA B BOJIE; 1) TEKYUYECTh KUAKOCTH U COXpPaHEeHUE (POPMBI TBEPABIMU TEIIAMHU.

37. YUeM OTJIMYAIOTCS pEATIBHBIE Ta3bl OT UACAIBHBIX ?

38. V3 xakux mpeanockUIOK BEIBOIUTCS ypaBHEeHUE Ban-nep-Baanbsca?

39. OOBsicHUTE pa3aUYHe PKCIMEPUMEHTATBHBIX U30T€PM U U30TEPM, COOTBETCTBYIOIIUX
ypaBHeHUI0 BaH-nep-Baainbca.



40. YUTo mpoUCXOIUT C HACHIIIICHHBIM TApOM: a) MPU YMEHBIIEHUU ero o0néMa; 0) mpu
YBEJIMUEHUH €Tr0 00bEMa; B) TIPU MOHIKEHUU TEMIIEPATYPhl; T) IPH MOBBIIICHUN TEMIIePaTyphl?

41. B KakuX TEXHUYECKUX YCTPOMCTBAX UCIOIB3YIOTCS METACTa0MIbHBIE COCTOSHUS?

42. MosHO 7, CXKMMas BOAsHO# map npu temmeparype 150 °C, mpeBparuts ero B Bomy?
JlaiiTe mosicHeHus.

43. KaxoBa cymmHocth 3¢ dekra Jxoymst — Tomcona? Korma oH mosoxurencH?
OrtpunareneH?

44. Kak MOXHO HCTIONB30BaTh 3 dexT Jxoyns — TomcoHa Ui CxKMKEHHs ra30B?

45. Kak ONBITHBIM MyTEM ONpEeAeNuTh KOIPPUIMEHT MOBEPXHOCTHOTO HATSHKEHUS
KUJKOCTU?

46. Kakyto )KUJIKOCTh MOKHO HAJIUTh B CTaKaH BBIIIE €ro KpaéB?

47. Yo npou30mio Obl ¢ KHUAKOCTHIO, HATUTOH B COCY/T, HAXOIAIICHCS HA UCKYCCTBEHHOM
cryTHHUKE 3emMiu?

48. IToueMy y Bcex BEILIECTB ITOBEPXHOCTHOE HATSDKEHUE YMEHBILAETCS C YBEIMYEHHEM
TeMnepaTrypbl?

49. )Kuikue nexkapcTBa 4acTo OTMEPSIOT KaruisiMU. SIBIISIETCS JIM 3TO JOCTATOYHO TOYHOMN
Mepoi?

50. Yro mpeAcTaBisSOT COO0OM TMOBEPXHOCTHO-aKTUBHBIE BEIECTBA M TJ€ OHHU
UCIIONB3YIOTCS?

51. Ot 4ero 3aBUCHUT BBICOTA MOJHITHS CMAUMBAIOIIEH KUAKOCTH B KaMILIsIpe?

52. YkaxuTe npuMepbl KaWUISIPHBIX SBJICHUN.

53. YeM oTIIHYAIOTCA KPUCTAUTMIECKUE Tea OT aMOP(HBIX?

54. B 4uém 3akitouaeTcsi aHu30TPOIHS KPUCTAIIIIOB?

55. Bee meTajuibl IMEOT KPUCTAJUINYECKYIO CTPYKTYPY, OJHAKO CBOMCTBO aHU30TPOIMH B
MEXaHUYECKUX, TEIUIOBBIX U DJEKTPHUECKUX SBICHUSX y METAJIOB Ha MPAKTHKE MPOSBIIAETCS
o4eHb peako. [louemy?

56. Kak MOXKHO KJ1acCU(UIIMPOBATH KPUCTAILIBI?

57. Kakast 3aBHCHUMOCTB CYIIECTBYET MeXAY K03 dunmeHraMu JINHEHHOTO U 00BEMHOTO

pacmupenus? Kak e€ nokasarb?

58. Uto Takoe «OMMeTauD U IA€ OH IpUMEHseTCs?

59. Kak mnomyuuts 3akoH [rononra u IITH, HCHONB3ys KIIACCHUYECKYIO TEOPHUIO
TEII0EMKOCTH?

60. BemecTBo B 0JIHOM COCY/I€ HAXOQUTCS B )KUAKOM U TBEPOM cocTosiHuuU. [Touemy mipu
HarpeBaHUU 3TOM cMecH e€ TeMIiepaTypa He MoJAHUMaeTcs?

61. Yem orimuaetcs (a30BBIi Mmepexoa MEPBOro pojaa oT (a3oBoro mepexoga BTOPOTO
pona?

62. IlpuBenute npuMepsl Ga30BBIX MEPEXOIOB MIEPBOTO U BTOPOTO Poa.

63. [louemy 3a camMOIETOM, JIETAITUM Ha OOJBIION BHICOTE, BO3HUKAET 00JIauHbIN cien?

64. Ilouemy BO BpeMs CHeromnaja TeMreparypa Bo3ayxa 0ObIYHO MOBBIIIAETCS?

65. O kakux (U3MUECKHX XapaKTEpPUCTUKAaX BEIIECTBAa MOXKHO Y3HaTh U3 (ha30BOI
JUarpaMMbl COCTOSTHUS?

KonTpoJsbHbie padoTsl 10 pa3aenaM y4eOHOH M CHHUIIIMHbBI

KonTponbnas pabota 1. MneansHbiii ras.

1. Ouenure, CKOJIBKO MOJEKYJ Bbl BABIXA€TE, €CIM IPHU OJAHOM BIOXE INoiydaere | 1
BO3/yXa.

2. Monekynbl rasa pacnpefesieHsl Mo o0beMy B CpeJHeM paBHOMEpHO. M3BecTHa
KOHIEHTpalus MoJjiekys n. OLleHUTh CpefiHee paccTossHUuE <> MEX]Ly MOJIEKYyJaMu.

3. B cocyne o6bemom 1 M3 mpu Temmeparype 27 °C HaxoauTcs cMech IBYX HI€ambHBIX
razos: 10%* momexys kucoposa u 2 Mo Boioposia. HaiiTy 1aBneHne cMecH ra3os.

4. Ilonarast TemIiepatypy BO3/1yXa, MOJISIPHYIO Maccy U YCKOPEHHE CBOOOHOTO MaJeHUS
HC 3aBUCAIIMMH OT BBICOTBHI, ONPCACINTL, HaA KaKoOil BEICOTE Haa YPOBHEM MOPS IJIOTHOCTH



BO3/lyXa MEHbBIIIE CBOECTO 3HAYEHHs Ha YpoBHE Mops B 2 pasa. Temmeparypy Bo3ayxa NPHHATH
pasHoii 0 °C.

5. Kakas cpenuss osHeprus <E> npuxomurcs B COCTOSHHH TEPMOJMHAMHYECKOTO
paBHOBecHst Tpu Temmeparype T, — B COOTBETCTBUM C KJIACCHYECKUM 3aKOHOM
paBHOpacIpeeIeHusl, —Ha OJHY: a) IOCTYNAaTeIbHYIO CTENeHb CBOOOIBI; 0) BpallaTeIbHYIO
CTETeHb CBOOO/IBI; B) KOJIEOATEIbHYIO CTETIEHb CBOOOIBI?

KonTponbHas padora 2. SIBieHus nepeHoca B ra3ax.

1. Haiitu xoapdunuent nuddysun Bogopoa npyu HOpMaabHBIX YCIOBUSX, €CITU CPETHSS
JUTMHA CBOOOIHOTO ITpoOera MOJIEKYJI TIPH ITUX YCIOBUAX paBHa 0,16 MKM.

2. Onpenenuth CpeaHIO JIMHY CBOOOAHOIO mpobera MoJIeKysl a30Ta MpH TeMIEepaType
27 °C u naBnennu 300 ITa. JJuameTp MONEKyIbI a30Ta IPUHSATH paBHBIM 0,3 HM.

3. Kakoe mpeaensHOE YHMCIO MONEKYT Tasa JOJDKHO HaXodauTes B 1 cM® chepuueckoro
cocyna, nuamerp KoToporo paBeH 50 cM, 4TOOBI MOJIEKYJIbl HE CTAJKUBAIUCH APYT C APYrom?
JrameTp MoJIeKyJibl ra3a IpUHATH paBHbIM 0,3 HM.

4. Yepe3 UMIUHAPUYECKUI METAJUIMYECKUN CTEPKEHb IPU Pa3HOCTU TEMIIEPATYP Y €ro
koHLIOB AT 3a | ¢ ocymectBisiercs nepenada kouuuecta TemioTel 8 JIk. Kakoe xonnuectBo
TETUIOTHI Oy/eT mepefano 3a 1 ¢ depe3 CTep)KeHb M3 TAaKOTO Ke Marepuana W JUTUHBI, HO MpH
pasnoctu Temneparyp 2-AT u BaBoe OoJbIIeM pagnyce CTepKHS?

5. WpeanbHblid ra3 COBEPIIMI M30XOPUYECKUH IMPOLECC, B PE3yibTaTe KOTOPOrO €ro
JIaBJIEHUE BO3pOCIIO B n pa3. Kak u BO CKOJIBKO pa3 MU3MEHUIIOCh CPEAHEE YUCIIO CTOJIKHOBEHUMN
Ka)KJ0M MOJIEKYJIbl B €IMHUILY BpeMEHU?

KonTponbnas padora 3. TepmonnHaMuka.

1. Temneparypa 1 Mois uAeandbHOro rasa € M3BECTHBIM IIOKa3zaresneM aaualdaTsl Y
noBeimaercs Ha AT mpu m300apuveckoM, M30XOPUYECKOM U anuabaTHYecKOM IpoIeccax.
Onpenenuts npupamnieHue BHyTpeHHen sHeprun AU rasa ajis Bcex Tpex Ciiydacs.

2. HamnucaTth ypaBHEHUE COCTOSHUS JUIsl 1 MOJIs MeanbHOro rasa B nepeMeHHsIx p,V u T,
€CJIM U3BECTHBI €ro MoisipHbIe TeroeMkocTd CP u CV.

3. HaliT yzenbHy10 TeII0eMKOCTb KHCIopoaa pu V = const.

4. CpaBHUTh KOJIMYECTBAa TEIUIOTHI, MOJYYEHHbIE Ta3oM IpH u3zoxopuueckoMm (QV) u
nzobapuyeckoM (QP) moBblIeHMH €ro TemmepaTypbl Ha OJHY U Ty e BeauuuHy. OTBer
000CHOBATb.

5. BbIpazuts MoJIsipHYI0 H300aprudecKyto TeroeMKkocTh CP uepes n3BeCTHbIN OKa3aTesb
annabaThl .

KonrtponbHast pabota 4. PeanbHble ra3bl, ®KHJIKOCTH U TBEpAbIE Tela.

1. Onenute, KaKyr NPUMEPHO TOJIIUHY UMEN OBl CIOM KUIAKOTO BO3AyXa Ha 3eMHOM
MOBEPXHOCTH IIPU OXJIAKIECHUHU 3€MIIM U KOHICHCALUN BCErO BO3ayXxa?

2. Ilpu nmoabeme 3 BOABI IPOBOJIOYHOM PaMKU oOpasyercs IJIEHKAa IMIMPUHOM 5 cM.
Onpenenure MUHMMAJIBHOE 3HAYEHHE CHIIBI, NPUJIOKEHHOW K paMKe, NpPU KOTOPOM MOKET
IIPOM30MTH pa3pbiB BOASAHOMN IUIEHKH. KoappuumeHT moBepXHOCTHOTO HATSKEHUS BOJbI paBeH
0,07 H/m.

3. Kak MO>KHO IepeBecTH HACBIIICHHBIN I1ap B HEHECHIIIECHHBIN?

4. Bo ckonbko pa3 n (n = V2/V1) cnenyer yBeIUYUTh M30TEPMUYECKH 00BEM VL MOJeH
UJICTBHOTO Ta3a, YTOOBI €r0 YHTPOIHS UCTIBITaNa MpupaiieHue AS?

5.Croit 1paa TommuHoi 4,2 cM umeet Temmnepatypy 0 °C. HaifTu MHHAMANBHYIO TOJIIUHY
CJI0Sl BOJIbI, KOTOPYIO HY>KHO HaJIMTh Ha Jie]], 4TOObI Bech Jiea pacTasul. HauanbHas Temmnepartypa
BoztbI 33 °C. TToTepsMu TemnoTH MpeHedpeys.



3aueTHO-IK3aMEHAIMOHHbIE MAaTepHAJBI JUISI MNPOMEKYTOUHOW  ATTeCTANHH
(3x3amen)

1. 3akoHsl uneanbHOro raza. BelBoa ypaBHeHus MenpaeneeBa-Knaneiipona. 3akoH ABoraapo.
Nzonpoueccs (popmyisl u rpaduxu). Beison 3akona JlansTona. MomsipHas Macca CMECH.

2. JlaBieHue rasza. BpIBOJl OCHOBHOIO YpaBHEHHS MOJIEKYISIPHO-KMUHETUYECKOH TEOPUH
uaeanbHoro rasa. @opmyJsibl BHyTPEHHEW SHEPIHH UI€aJIbHOIO I'a3a U CPEeIHEN KBaApaTUYHON
ckopoctu. Pacnipenenenue sHepruu Mo CTENEHsIM CBOOOIBI.

3. BeiBox 6apomerpuueckoid popmyiel. BeiBog pacnpenenenus boiasimmana. Onbit [leppena mo
OIpeIeNICHUIO YKciia ABOrajpo.

4. Pacnipenenenre MOJIGKYJ Ta3a IO CKopocTsaMm (pacmpeneneHue Makcemna). Ousnyeckuii
CMBICIT (DYHKUUHU pacrpenencHus. Y ciaoBue HOpMHpPOBKH. Haubomnee BeposTHAas CKOPOCTh U
3HaueHHe (PYHKUUU pacrpeneieHuss Mpu 3ToM ckopocTH. DyHKIMS pachpenesieHus Aiis
OTHOCHUTEJIBHOM CKOPOCTHU. Y CIIOBUS CYIIECTBOBAHUS aTMOC(EPHI TUIaHET.

5. DddexTuBHbIE TUAMETp U CEUYEHHE MOJIEKYJbl. BbiBon dopMmyn s cpeaHei IHHbBI
CBOOOTHOTO TIpo0era 1 Ynciia CTOIKHOBEHUH 1 OLIEHKA MOPSIKA ATUX BEITHMYUH. Bakyym.

6. SIBnenus nepenoca. Auddysus B razax. 3akon @uka. Pacuer koadpdunuenta camonuddysuu.
7. Buytpennee tpenue. @opmysia Herorona. Kunemarnueckas M JIMHAMHUYECKas BSI3KOCTH.
TennonpoBoaHocTh. 3akoH Dypbe. CBsi3p MeX Ty Kod(hulineHTaMu epeHoca.

8. BHyTpeHHsisi sHeprusi Kak (yHKIus cocTosHus. [lepBbIi 3aKOH TEPMOIWHAMHKH WU €TO
paziuunbie hopMyIupoBKU. BeiBoa dopmyiibl s padoTel ra3a. [IpuMeHeHnue nepBoro 3akoHa
TEPMOJUHAMUKHU K H30IIPOLIECCaM.

9. Knaccuueckasi Teopus TEIUIOEMKOCTH UACAIBHOIO Ta3a. MosipHast U yJeinbHas TEIIOEMKOCTH
U CBSI3b MEXAY HUMU. TernoéMKOCTH NpU MOCTOSIHHOM JaBJIEHUU U 00beMe. BbIBol ypaBHEHU
Maiiepa u noka3zatens aauadatel. @U3NYECKUIl CMBICI Ta30BOM MOCTOSHHOM R.

10. Apmabatudeckmii mpomecc. BwiBog Tpex Qopmyn s agumabarel.  CpaBHEHUE
aanabaTU4YecKoro M U30TepPMUYECKOro mporeccoB. BeiBon dopmyn ans paboTel raza mpu
annabaTUIecKOM TpoIiecce.

11. Ionutponuyeckuit mpouecc. YactHeie cinydau. BeiBox ¢dopmyinbl monutporisl. BeiBon
YacTHBIX (POPMyIT U3 YpaBHEHHUS MOJIUTPOIIHI.

12. O6patumsble 1 HeoOpaTUMBbIe Iporiecchl. [IoHATHE SHTPONTUHN TEPMOIUHAMUYECKON CUCTEMBI.
CaoiictBa »HTponuH. Bropoil 3akoH TepmonuHamuku. Popmyna bonbpimana. Ilopsinox u
Oecriopsiok B mpupoje. Tpetuil 3akoH TepMOAMHAMUKU. PacdeT KoiMyecTBa TEMJIOTHI Yepes
SHTPOIHIO.

13. PacyeTr u3MeHEHHs SHTPOIUH B MpoLleccax HaeanbHOro rasa (mpu noctosiubix P, V, T, Q),
IIPY HarpEeBaHUU U TUIABJICHUH.

14. Hukauyeckue mporecchl. TermoBas MamuHa. [{ukin Kapuo B koopaunarax (P, V) u (T, S).
BeBon dopmynsr KIIJI. Teopemsr Kapno. Pasznuunbie (oOpMyIUpOBKH BTOPOTO 3aKOHA
TEPMOAUHAMUKHU. XOJIOJWIbHAS MAlIMHA.

15. PeanbHbie rassl. M3oTepmel peanbHoro rasa. Haceimennsiil nmap. Kputudyeckoe cocrosiHue.
Kputnueckue napamerpsl.

16. YpaBuenue Ban-nep-Baanbsca s 1 mosst 1 v mosneit. usndeckuii CMBICT OCTOSIHHBIX Ban-
nep-Baanbca. M3otepmbl Ban-nep-Baanbca. MertactabusbHble cocTosHUSA. BHyTpeHHsIst sHEeprus
raza Ban-nep-Baannca.

17. Db dexr Ixoyns — Tomcona. dusnueckas cymuoctsb. uddepenmansubiil koadduumeHt
Jlxoynsa — Tomcona. Jluddepennuanbablii 1 nHTErpasibHbIN 3P exT. DHTanenus. Temmneparypa
WHBEPCHH.

18. CBoboaHas sHeprus kak GyHKIUs coctosHUS. Tpu dopmynupoBku st Ko3QQuIireHTa
noBepxHocTHOro HatTspkeHus. OmbiT Ilnato. 3aBucuMocTh K03(duIIMEHTa MOBEPXHOCTHOTO
HaTSDKEHUS OT psafa GpakTopoB. [IoBepXHOCTHO-aKTUBHBIE BELLIECTBA.

19. YcnoBust paBHOBECHsI HA TPaHUIIE ABYX JKUJKOCTEW U HA TPAHULIE JKUIKOCTh — TBEPAOE TEJIO.
Kpaesoit yron. [IpuMepsl cMaunBaHusa 1 HECMauyMBaHUS.



20. JlaBneHwe TMOJ HMCKPUBIECHHON IMOBEPXHOCTHIO >KHAKOCTH. BwiBOJ ¢opmynsl Jlammaca.
Yacrusie cayyan. Kanwmisipel. BeiBog popMymbl MOAHATHS KUAKOCTH B KaTUJUIAPE.

21. Cummerpusi KpuctamwioB. 4 tuna kKpucramioB. [ledekTsl B kpuctaywiax. Kimaccuueckas
TEOPHs TEIUIOEMKOCTH TBEPABIX Te: 3akoHbI JlronoHra u IItu u Jxxoyisa — Komma.

22. ®aza. ®a3oBoe paBHOBecue. PazoBbIe MEPEX0Ibl MEPBOTO U BTOporo poaa. [lomumopdusm.
VYcnoBus kuneHus, miaBiaeHus, cyonumanuu. YpasHenue Knaneiipona — Kiaysuyca. Tpoiinas
Touka. J[marpamma cOCTOSHHIA.

Kpurepun oueHuBaHusi pe3yJbTATOB 00yUeHUs

Oyenka Kpumepuu oyenusanus no sx3ameny
Bovicokuii  yposenv «5» | OYeHKY «OMIUUHO» 3ACLYAHCUBACM CIYOEHM, OCEOUBULUL 3HAHUS,
(omauuno) VMeHUsl, KOMNemeHyuu u meopemudeckul mamepuanl 0e3

npobenos;  GubINOIHUBWULL 8Ce 3A0AHUSL, NPedyCMOMpPEHHble
VUeOHbIM — NJIAHOM — HA  BbICOKOM  KAYeCMBEHHOM  YPO8He;
npakmuyeckue — HAGblKU  NPOPECCUOHANbHO20 — NPUMEHEHUS
OCBOEHHBIX 3HAHUU CPOPMUPOBAHDL.

Cpeonuii  yposeHb «4» | OyeHKy «Xopowioy 3daciyxicusaem CmMyOeHm, NpaKmuyecKu
(xopouio) HOJIHOCMbIO  OCBOUBWIULL  3HAHUSL, YMEHUS, KOMNEMEeHYuu u
Meopemuyeckutl. Mamepuan, Y4eOHvle 3a0aHus He OYEeHEeHbl
MAKCUMATILHBIM — YUCTIOM  0AN108, 8 OCHOBHOM Chopmuposa
NPaKmuyecKue HasolKu.

Tlopozoswiii yposenv «3» | OYeHKY — «YOOBIeMBOPUMENLHOY  3ACAYICUBAEM — CMYOeHm,
(vOoosnemsopumenbHo) yacmuuHo ¢ npoberamu  OCEOUBWIUL  3HAHUS, — YMEHUS,
KOMNemenyuu u meopemudeckull mamepuai, MHo2ue yueOHvle
3a0anusi 1ubO He BbINOJHUNL, TUOO OHU OYEHEeHbl YUCIOM Oallo8
ONUBKUM K MUHUMATLHOMY, HEKOMOpble NPAKMUYeCcKUe HAGbIKU He

cchopmuposarwi.
Munumanvhvill  YpoeeHb | OYEeHKY «HeYO081emE8OPUMENbHOY 3ACLYIHCUBAEm CMYOeHm, He
«2» 0C8OUBWIULL 3HAHUS, YMEHUS, KOMNemeHyuu U meopemudecKuti

(HeyOoosnemeopumenvHo) | mamepuai, yieOnvie 3a0aHUsi He GbINOJHUL, NPAKMuiecKue
HABbIKU HE CHOPMUPOBAHDL.

OneHouHble CcpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX MHIUBUAYAIbHBIX ICUXO(PU3NUIECKUX OCOOCHHOCTEM.

— IpY He0OXOAMMOCTH UHBAIMIAM M JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 3/I0POBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKHM OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPbl OLIEHUBAHUS PE3YyIbTaTOB 00yUeHHs] HHBAIUIOB U JIULL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbsI NMPEAYCMaTPUBAETCS UCIIOJIb30BAaHHE TEXHUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YyHaIOIIUXCsl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLEAypa OLEHUBAHUS pE3yJbTaTOB OOYYEHHUS MO JAUCHUIUIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponetypa oneHMBaHUsI Pe3yJIbTATOB OOYUYEHHUsS WMHBAIUIOB U JIUI] C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMILIMHE (MOAYJIO) MpEeAyCMaTpUBAaeT IPeOCTaBIEHUE
uHpopManuu B (opMax, AJANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUS
uH(popMauu:

JUia nu1 ¢ HapyIEeHUsIMH 3pEHUS:

— B rieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUsIMU CyXa:

— B I1e4aTHoM (opme,



— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jist U1 ¢ HapyIIeHUSIMA OTIOPHO-BUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

5. IlepeveHnb y4eOHOI JIuTEpaTypbl, HHPOPMALMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOnas 1uteparypa

1. Cagenbes, 1.B. Kypc obmielt ¢pusuku : yueobnoe nmocodue : B 3 1. T. 1 : MexaHuka.
Monekynsipaas pusuka / CaenbeB U.B. - CII6. : Jlans, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors .

3. AnemikeBuy, B.A. Kypc oOuieit ¢pusuku. MonekynspHas Gpusmka : yaeOHuK /
Anemkesud B.A. - M. : DUSMATIINUT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

4. Kukoun, A.K. MonekynsipHas ¢usuka : yaeonoe nocodue / A.K. Kukonn, 1.K.
Kukoun. - Cankr-Ilerepoypr : Jlans, 2008. - 480 c. -
https://e.lanbook.com/book/185#book_name .

5. Tpodumona T.U. Kypc ¢usuku : yued. mocodbue 1 HHKEHEPHO-TEXHUUECKUX
cneranbHocteit By3oB / T.U. Tpodumosa. — M. : Akanemus, 2014.

6. Uponos, N.E. Bamauu no obmieii pusuke : yaeoroe nmocodbue / U.E. Upomos. -
CankrllerepOypr : Jlanb, 2018. - 420 c. - https://e.lanbook.com/book/99230 .

7. CaBenbes, M.B. COopHHK BOMPOCOB U 3a1a4 1o oo1iel ¢pusmke : yaeoHoe mocoodue /
N.B. CaBenbes. - 7-e usn., crep. - CII6. : Jlans, 2016. - 292 c. -

https://e.lanbook.com/book/71766 .

5.2. llepuoanyeckasi JuTepaTypa
Vkazviearomea — newamuvle  nepuoouveckue uzoanus u3z  «llepeuns  neuamuwix
nepuoouueckux — uzoaumuil, xpawawuxcsi 6 ¢onoe Hayunou  oubruomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnsie nepuoouueckue u30anus, ¢ yKka3anuem
aopeca cauma 21eKMPOHHOU BEPCUl JHCYPHANLA, U3 0A3 OAHHBIX, OOCMYN K KOMOPbIM umeent
Kyor'y:
1. Bassl mannbeix komnanuu «Hct Beroy http://dlib.eastview.com
2. Dnextponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Bemymias nahopmarronHas marpopma Elsevier
https://www.elsevier.com/
4. Hayunas snektponHas oudanorexa (HOB) http://www.elibrary.ru/
5. UM3Bectus BeicmMX yueOHBIX 3aBefeHui. Pagnodusuxka.
6. Wudopmaruzauus u cBs3b
7. Ycnexu pU3NYECKUX HayK
8
9.
1

XKypHan 3KCiepUMEHTaIbHOM U TEOPETUUECKOM (pr3uKu
[MuceMma B ")KypHan sxcniepuMeHTalbHON U TeopeTndeckon pusukn"
0. PagnoTexHuKa U 3JIEKTPOHUKA

5.3. UHTepHeT-pecypcbl, B TOM 4YHCJe COBpeMeHHbIe NpodeccHoHAIbHbIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI

DJ1eKTPOHHO-0UbIM0oTeuHbIe cucTemMbl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. O5C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com
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5. OBC «JIAHDb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snekrponnas oudauorexa (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXUBBI BEAYILUX 3alaIHBIX HAYYHBIX )KypHaIoB Ha Poccuiickoi
wiatdopme HayuHbIX )KypHamoB HOMKOH http://archive.neicon.ru

o wnE

7. HaumoHnanmpHass dieKTpoHHas OuOnuoTeka (AOCTyn K DJIEKTPOHHOH OuOIHMOTEKe

nuccepraiuii Poccuiickoit rocynapcrsennoii oubnmuorexu (PI'B) https://rusneb.ru/

8. Ilpesupmentckas oubmmoreka um. b.H. Enpuuna https://www.prlib.ru/

9. DnekrponHas koeknus Okcdopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https:/link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. VYuuBepcuretckas unpopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru

HNudopMmannoHHbie CIPABOYHbIE CHCTEMbI:
1. Koncynsrant [lnoc - cipaBovyHast mpaBoBasi cucteMa (JOCTYI 10 JIOKAJTBLHOM CeTH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcbl cBoOOIHOTO 1OCTYNA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX Nttp://www.uspto.gov/patft/

2. TlonHbIe TEKCTHI KaHAJCKUX aucceptanuii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMHUCTEpPCTBO HayKHU U BbIcIIero oopazoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” hitp://www.edu.ru/;

6. HWudopmanmonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnekius nudpoBeIx 00pa3oBaTeabHBIX pecypcoB hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocynapcTBeHHOro HHCTUTYTa pycckoro si3pika uMeHu A.C. [lymkuna
"O0pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaImoHHbIH mopTan "Pycckuii s3pik" hitp://gramota.ru/;

11. Cmyx0a TeMaTH4eCKUX TOJKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIONexuu http://dic.academic.ru/;

13. OO0pa3oBatenbHblil moptan "Yueda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit ®enepannn". Bonpocs! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety
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CoOcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PECYPCHI

KyoI'Y:

1. Cpena MoayJIbHOTO AMHaMU4eckoro ooydenwus http://moodle.kubsu.ru

2. baza y4eOHBIX IUTaHOB, y4€OHO-METOINYECKUX KOMIUIEKCOB, ITyOIHKAIMNA U
koH(pepenmmii http://mschool.kubsu.ru/

3. bubanorexa nHpopMaIOHHBIX pecypcoB Kadeapbl nHHOPMAITHOHHBIX
oOpa3oBaTelIbHBIX TexHOOorH http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DneKTpoHHbIE 00pa30BaTENbHBIC Pecypchl Kadeapbl HH()OPMAIMOHHBIX CHCTEM W
TexHosoruii B oopazosanuu Kyol'Y u nayuno-meroauueckoro xyprana "LLIKOJIBHBIE I'OAbI"
http://icdau.kubsu.ru/

6. MeToauueckue yKa3aHus /sl 00y4aIOUIUXCsl 0 OCBOEHUIO TUCIMILTHHBI (MOIYJIs)

Jlexiust siBASIeTCSI OTHOM U3 POPM M3YUEHUS TEOPETUISCKOTO MaTepuaa 1o JUCIUTIIHHE.
B X071€ 1eKIIMOHHOTO Kypca MPOBOIUTCS U3JI0KEHHE COBPEMEHHBIX HAYYHBIX ITOIX0/I0B U TCOPHI.
B Terpaam Uil KOHCHIEKTHPOBAHHUS JIEKIIMH HEOOXOJUMO HMETh TIOJIsSI, T€ IO XOIy
KOHCIICKTUPOBAHMS JICJIA0TCS HEOOXOIMMBIE TIOMETKH. 3aIMCH JIOJDKHBI OBITh M30MpaTeIbHBIMHU.
B xoHCnekTe MpUMEHSIOT COKPAILIEHUE CIIOB, UTO YCKOPSIET 3aMKCh.

Bompocel, Bo3HHKamIIKEe B XOJ€ JCKUIHUH, €CIW HE 3aJaHbl Cpa3y, PEKOMEHIYETCS
3alUChIBATh HA TIOJNAX M TIOCJIE OKOHYAHHUS JIGKIMU OOpaTUTHCS 3a pPa3bsCHEHUEM K
npenoaasarento. Heo0XoauMo akTUBHO paboOTaTh C KOHCIEKTOM JICKIIMHU: IOCJIE OKOHYaHUS
JIEKIIMH PEKOMEHIyeTCsl IEPEUUTATh CBOU 3aITUCH, BHECTH MTOTIPABKU U JOTIOTHEHUSI.

OnHUM 13 OCHOBHBIX BUOB JCATEIHBHOCTH CTYJICHTA SBJISICTCS CAMOCTOSATENIbHAsI padoTa,
KOTOpask BKJIIOYAET B ce0s M3yueHHE JIEKIIMOHHOTO MaTeprala, y4eOHUKOB B Y4€OHBIX ITOCOOHIA,
MOATOTOBKH K BBIITOJIHEHHIO JJA0OPATOPHBIX PaObOT U 0POPMIICHUIO TEXHUUECKHX OTYETOB 110 HUM,
a TaK € MOATOTOBKU K MPAKTUYECKUM 3aHATHSM HM3YyUYE€HHEM KPaTKOW TEOpPHH B 3a/layHUKaX U
pEIICHUH JIOMAIIHUX 3aJaHuid. MeToauKa CaMOCTOSATEIbHONH pabOThl MpeIBapUTEIHLHO
pa3bsICHSIETCSL TMperojaBaTeeM W B IOCIEIYIONEM MOXET YTOUHATHCS C  YYETOM
WHIUBHUIyAIbHBIX OCOOCHHOCTEH CTYyACHTOB. BpeMss M MecTo caMOCTOSATEIbHOH paboThI
BBIOMPAIOTCS CTYACHTaMU 110 CBOEMY YCMOTPEHHUIO TIIAHUPOBAHKME BPEMEHHU HAa CAMOCTOSATEIBLHYIO
paboTy, HEOOXOAMMOTrO Ha H3yYeHHE HACTOSIIEeHW AUCHUUIUIMHBI, CTYJIEHTaM Iydllle BCEro
OCYIIIECTBIISITh PAaBHOMEPHO HA BECh CEMECTP, MpeaycMaTpuBasi IPU OSTOM PETYISIPHOE
MOBTOPEHHE MPOIAEHHOT0 MaTepuana.

CamocrosTenpHy0 padoTy Ha/l AUCHUIUIMHOMN CIIEyeT HAUYMHATh C U3YUYECHHS IPOTPaMMBI,
KOTOpasi COJEPKUT OCHOBHBbIE TpeOOBaHMS K 3HAHHSIM, YMEHHSIM M HaBbIKaM OOydaeMbIX.
O0s13aTeNbHO CIIeyeT BCIIOMHUTH PEKOMEH IAIIMH TIPETIOIaBaTeNsl, TAHHBIE B X0/ YCTAHOBOYHBIX
3aHATUN. 3aTeM cleAyeT MPUCTYNaThb K M3YYEHHIO OTAEIbHBIX Pa3JeloB MU TEM B MOpPSIKE,
MpeayCMOTpeHHOM Tiporpammoii. [lomyuuB npencrabienne 06 OCHOBHOM COJIEpKAaHUU pas3fena,
TE€MBbI, HEOOXOAMMO HM3yYUTh MaTepHall MO TeMe, M3II0KEHHBbIM B yuyeOHuke. llerecoobOpasHo
COCTaBUThH KPATKUM KOHCIIEKT WJIH CXEMY, OTOOPaKAIOIIYI0 CMBICH U CBS3M OCHOBHBIX IMOHSATUIMA
JAHHOTO pa3jeia U BKIIOYEHHBIX B HEro TeM (Win 6osee MpOAYKTUBHO — JOMOJHUTH KOHCTIEKT
JIEKIINH ).

OO0s13aTeNnbHO ClEyeT 3alUChiBaTh BO3HUKINKME BOMPOCH, Ha KOTOpPbIE HE YIAIOCh
OTBETUTH CaMOCTOATENbHO. Heo0X0oMMMO H3YYUTh CHHCOK PEKOMEHJOBAHHOW JUTEPATYpHl U
yOenuThcs B €€ HaJM4Md B JMYHOM IIOJIb30BAHUM WIIM B MOJAPA3JEICHUSX OUOIUOTEKH B
OyMa)KHOM WJTM 3JICKTPOHHOM BHJIE. BCIO OCHOBHYIO YUEOHYIO JIUTEPATypPy KENaTeIbHO U3ydaTh
C COCTaBJICHMEM KOHCIIEKTa. UTeHue auTeparyphl, HE COMPOBOKIAEMOE KOHCIEKTHPOBAHUEM,
MaJjio pe3yabTaTuBHO. Llens HanmMcaHust KOHCIIEKTA 1O TUCIUTIIINHE — C(DOPMUPOBATH HABBIKH 110
MOKCKY, 0TOOPY, aHaNu3y U (GOPMYJIUPOBAHHUIO YYEOHOTO MaTepraia. DTH HaBBIKH 00sS3aTeIbHbBI
JUTSL JTIOOOTO CTICIHANIMCTA C BBICIIMM 00pa30BaHUEM HE3aBUCUMO OT BRIOPAHHOTO HAIpaBJICHHUSI.

Hanucanmne xoHCIeKTa JOMKHO OBITH TBOPYECKUM — HYKHO HE TEPEMUChIBATh TEKCT U3
HMCTOYHHUKOB, HO TIBITAThCS KPATKO HM3JaraTb CBOMMH CJIOBaMHU COJIEp)KaHUE OTBETA, MIPH ITOM


http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

MaKCHUMaJIbHO €ro CTPYKTYPHPYS U UCIOJIb3ys CHMBOJIBI M YCIIOBHBIE 0003HaueHHs (B 3TOM Bam
MOMOTYT BOIPOCHI BBIHOCUMBIC Ha 3a4eTHOE TECTHpPOBaHHWE M JK3aMmeH). KomupoBaHue u
3ayuyMBaHHEC HEOCMBICJICHHOTO TEKCTa TPYJOEMKO H 10 OOJBIIOMY CUETYy HE HMeeT
MO3HABATEIILHON W TpakTU4Yeckor ImeHHocTu. [Ipu paboTe Haag KOHCIEKTOM 00s3aTelnbHO
BBISIBIISIFOTCSL © OTMEYAIOTCSI TPYIHBIC JIJISI CAMOCTOSITEIILHOTO M3Y4YSHHS BOIIPOCHI, C KOTOPHIMU
YMECTHO OOpaTUTBhCS K MPEMoJaBaTelli0o NP TOCEHICHUH 3aHATUH W KOHCYJIbTAIMA, JINOO B
WH/IMBUYTBHOM MTOPSITIKE.

[Tpu uTeHUM y4eOHOI 1 HAYIHOH JIUTEPATYPhl HEOOXOAMMO BCEI/Ia CICAUTh 32 TOYHBIM H
MIOJTHBIM TIOHMMAaHHEM 3HAYCHUsI TEPMUHOB M COZICP)KaHUS MOHATHUH, MCIIOIB3YEMbBIX B TEKCTE.
Bcerna cienyer yTouHATH 3HAYEHHUS 1O CIOBAPSM HIIA SHIUKIONEIUSM, IMPU HEOOXOIUMOCTH
3aITUCHIBATh.

B ocBoeHMM MUCIUTUIMHBI WHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMH
3I0pOBBSl OOJIBIIIOE 3HAYCHHUE HMMEET WHIAMBUIyaJlbHas yudeOHash pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTEIILHOE pa3bsiICHEHNE Y4eOHOr0 MaTepHara.

WupuBuayanbHble KOHCYJIBTAIIMM IO TPEIMETY SBISIOTCS BaKHBIM  (aKTOPOM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3allMd O0yUEHUS U YCTAHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIy IMpernojaBaTelieM W OOYyYaroIIUMCS WHBAJIMIOM WM JIMIIOM C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHHe Mo JUCHHUIINHE (MO1Y.T10)

I[To Bcem BuaaM y4yeOHOW JAEATENIBHOCTH B PAaMKaxX JUCHUIUIMHBI HCHOJIb3YHOTCS
ayJIMTOPUH, KaOMHETHI U JIA0OPATOPUH, OCHAIIECHHBIC HEOOXOTUMBIM CHCIUAIM3UPOBAHHBIM U
71a060paTOPHBIM 000PYIOBAaHUEM.

[Tpu 3amonHeHUH TAOIUIBI YUYUTHIBATH BCE BUIBI 3aHATUH, MPEAYCMOTPEHHBIC YUCOHBIM
IUTAHOM 10 JAHHOM TUCIMILIMHE: JICKIIUHU, 3aHATH CEMHHAPCKOTO THIA (TIPAKTHYECKUE 3aHITHSA,
naboparopHbIe pabOTHI), @ TAKXKE KYpCOBOE MTPOSKTHPOBAHKE, KOHCYJIBTAINHN, TEKYIIHA KOHTPOITb
U MIPOMEXYTOYHYIO aTTECTAIIHIO.

HaumeHoBaHue crieluaabHbIX OCHAIIICHHOCTh CIEIHATbHBIX IlepeyeHp TUIEH3UOHHOTO
NIOMEILECHUN HOMEILEHU I IpOTPaMMHOTO o0ecrieyeHus
Y4eOHble ayUTOPUN 15 Mebenb: yueOHast meGenb IIporpammHoe  obecrmieueHue B
MIPOBEICHUS 3aHATHH JICKITHOHHOTO | TeXHHYecKue CpeicTBa OOyUEHHUs: | paMKax MOpOTrpaMMbl  KOMITAHHH
tuna 300C, 201C, 227C, 114C, 209 | skpaH, IPOEKTOP, KOMIIBIOTEP Microsoft “Enrollment for
C,315C Education Solutions™ TS
KOMIIBIOTEPOB u cepBepoB
Kyb6anckoro rOCyIapCTBEHHOTO
VHHBEpPCHTETa H €ro (uinaios,
AHTHBHpYCHas 3ammra

¢dusnueckux pabouux CTaHIMK U
cepBepoB:  Kaspersky  Endpoint

Security VTSt om3Heca —
Crannaptabiii Russian Edition.
Y4eOHbIe ayIUTOPUN IJIS Meobems: yuebHas mebenb Omnepanuonnas cucrema MS
MIPOBECHUS 3aHATHI Texuuueckue cpeacrsa odoyuenus: | Windows.
CEMHHAPCKOTO THIIA, TPYIIOBBIX U | 9KPaH, MPOEKTOP, KOMITBIOTEP OducHBIH TaKkeT MPUIOKCHUIT
WHIMBUIYAITBEHBIX KOHCYJIBTAINH, ObopynoBanue: MicrosoftOffice.
TEKYIIEr0 KOHTPOJIA U Cucrema MATLAB

poMeKyTouHoU arrectanuu 227C,
114C, 209 C, 315 C, 133 C, 317C

Jis  caMocToATeNbHOW  paboThl  OOy4aroUIMXcs MPEAyCMOTPEHBbl  MOMEIICHHUS,
YKOMITJIEKTOBAaHHbBIE CIIEIMATIM3UPOBAHHON MeOesbio, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKON C
BO3MOXHOCTBIO MOJKIIOUEHUs K cetu «lHTepHEeT» M olOecrieueHHeM JIOCTyNa B JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.



HaunmeHoBaHue moMeNeHUH i1
CaMOCTOSATENIFHON pabOTHI

OcHalIeHHOCTh TTOMEILEHUH TS
CaMOCTOSTENFHON pabOTHI

Ilepeuenb JUIIEH3MOHHOTO
MIPOTPAMMHOTO 00ecTIeueHHS

00yJaroImuxcst o0yJarommxcs

[Momemienne ms caMocTosATEeNbHON | Mebenb: yaebHas Mebenb [Iporpammaoe  obecrmeueHne B

paboThl o0yJaromuxcs (YMTaIbHBIA | KOMIUIEKT — clienuain3MpOBaHHOM | paMKaX  IPOrpaMMbl  KOMIIaHHH

3an HayuHoti OnOIHOTEKN) Me0OeTH: KOMIIBIOTEPHBIE CTOJIBI Microsoft “Enrollment for
ObopynoBanue: kommbeiotepHas | Education  Solutions” OIS
TEXHHKa C TOJAKIIOUYCHHEM K | KOMIIBIOTEPOB u CepBEpOB
HH(POPMAIUOHHO- Kyb6aHnckoro rOCyAapCTBEHHOTO
KOMMYHUKAIIMOHHON CeTH | YHHMBEpCHTETa W €ro (UIHAJIOB,
«HTEepHET» W pmoCTYnoM B | AHTHBHpPYCHas 3amuTa
QJIEKTPOHHYI0  WH()OPMALMOHHO- | GU3MYECKUX pPabOYMX CTaHIUHA W
00pa30BaTEIbHYIO cpeny | cepepoB: Kaspersky  Endpoint
o0Opa3oBaTenbHON  OpraHm3amuy, | Security TUTS Om3Heca -
BeO-kaMepsl, KoMmMMmyHHKanmoHHoe | CtammapTHbri Russian Edition.
o0opymoBaHHe, OOeCIIeUHBAOIIEE
JOCTYH K  CeTH  HHTEpHET
(mpoBonHOE COCIIMHCHUE u
OecrpoBOHOE  COCOMHEHHE IO

texuosorun Wi-Fi)

Tlomenienne my1si caMOCTOSTEILHOM
pabotsl obyuaromuxcs (aym.207C)

MebGenb: yueOHas Mebeb
Kommnexkt  crnenmann3upoBaHHOMN
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIIBIOTEPHAs
TECXHUKaA C IIOAKJIFOUECHUEM K
HHPOPMALNOHHO-
KOMMYHHKAIIHOHHON
«VHTEpHET» M IOCTyIOM B
9NIEKTPOHHYI  HMH(OpMaIHOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTelbHON  OpraHU3aLuH,
BeO-KaMephl, KOMMYHHKaI[HOHHOE
obopynoBanue, oOecreunBaromice
JA0CTyl K CE€THU HUHTEPHET
(mpoBoxmHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIUHEHUE  TI0
texuosorun Wi-Fi)

CETHU

IIporpammHoe  obecrieueHue B
paMKax TIporpaMMmbl  KOMIIAHUH
Microsoft “Enrollment for
Education  Solutions” JUIst
KOMITBIOTEPOB u CepBEpPOB
Ky6aHnckoro roCyIapCTBEHHOTO
YHUBEPCUTETa M €ro (UIIMajoB,
AHTHBHpYCHAs 3aIUTa
¢u3ndeckux paboYMX CTAHIUH U
cepBepoB:  Kaspersky  Endpoint
Security IUTST OnsHeca —
Crangaptabiii Russian Edition.




