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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

VYyeOunas aucuuminHa «MosekynsapHas Gu3nKa» CTaBUT CBOEH 11e1bi0 chopMHUpOBaTH Y

CTY/ICHTOB 0a30BbI€ TEOPETHUECKUE 3HAHUSI 00 OCHOBHBIX SIBIICHUSX, IIOHATHSAX,
MOJIEJISIX, 3aKOHAX U METOJIaX MOJIEKYJISIpPHON (DU3KKH, a TAKXKe JIaTh HABBIKH PEIICHUS 3a]1a4.

1.2 3agauyu AUCHMIIMHBI

— W3yYeHUE TEOPETHMUECKUX OCHOB, MOHATUH, 3aKOHOB M METOJOB HCCIIEJOBaHMIA
MOJICKYJISIPHON (PU3HKHU;

— O3HAaKOMJICHME C TpaHHUIAMH HPUMEHUMOCTH (U3NYECKUX MOJeNed U TEeOopHii,
MCIIOJIb3YEMBIX JIJISl OTIUCAHUS CBOMCTB BELLIECTB HA MOJIEKYJIIPHOM YPOBHE;

— OBJIQJICHHE HABbIKAMH M METOJaMU pelIeHUs 3a7ady 10 OCHOBHBIM pazjienam
MOJIEKYJISIPHON (PUBHKH;

— nOpuoOpeTeHHWe yMEHHUs  HCIOJIb30BaTh  3aKOHBI  (PU3MKK  JUIS  pEIICHUS
€CTECTBEHHOHAYYHBIX U TEXHUUECKHX 3aJau.

1.3 MecTo AuCUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Huctmmumnza «b1.0.14.02 MonexkynsipHasi ¢u3nMKa» OTHOCHTCS K 00s3aTeNbHON 4YacTu
brnoka 1 "ucumummmuel (Momynu)" ydeOHOTO IUlaHa HampaBieHus mnoarotoBku 12.03.04
buoTtexHnyeckue cucreMbl U TEXHOJIOTMM HaIpaBlieHHOCTH " VH)KEHEpHOEe NeJI0 B MEAMKO-
OMOJIOTMYECKOM MPaKTHKE '

Jst yenenrHoro ycBoenus aucuuiuiiiel «b1.0.14.02 MonekynspHast Gpu3nka cTyaeHTHI
TOJKHBI 00J71a1aTh 0a30BBIMU 3HAHUSAMU W YMEHUSIMH IO MPEIUIECTBYIOUIUM AUCHUIUIMHAM
«MatemaTudeckuii anainusy, «MexaHuKkay, «AHAIUTHYECKAs TeOMETPHS U JINHEHHAs anre0pay.

«MomnekynspHas (pu3uKa» CIy>KUT OCHOBOH JJisi MOHUMAHUS CIICUUATbHBIX JUCHUIUINH,
u3ydaemMbix 1o HampasieHuio 12.03.04 buorexHuyeckne CHUCTEMbI M TEXHOJOTUU Kak B
OakanaBpuaTe, TaKk U Jajee B MarucTparype u B acnupantype. CTyIeHT, OCBOMBIINI JaHHBIN
KypC, TIOATOTOBJIEH K JEATENbHOCTH, TpeOyromeil yriyOneHHoW (yHIaMEHTaIbHOH U
npodeccuoHanbHOM MOATOTOBKH, B TOM YHCJIE K HAYYHO —HCCIIEJIOBATENIBCKOM, a IPU COYETAHUU
OCBOEHUS JIOTOJIHUTEIBHON 00pa30oBaTeNbHOM IMporpaMMbl IE€Aaroru4eckoro mnpouis — K
NEAArorn4ecKOn JEATEIBHOCTH.

By npomeXyTo4HON aTTeCTalluy: 3K3aMEH.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3y/JIbTATAMH 0CBOCHHS 00pPa30BaTeIbHOI MPOrpaMMBbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJaroNUXCsl CIETYIONUX KOMITETEHITUN

Pe3ynbTaThl 00y4eHUS 1O TUCIUTUTHHE

Kon u HanmeHoBaHMe HHAUKATOpa™ (3Haem, ymeem, gnadeem (Ha8bIKU U/UiU ONbIM
dessmenvHocmu))

OIIK-1 Cnoco0eH NpuMeHATHL 0a30Bbie 3HAHUS B 00J1aCTH (PU3UKH U PaanoPU3NKU U HCIOJb30BATh UX B
npogecCHOHAIBHOI 1eATeJTbHOCTH, B TOM

4yucie B cdepe meaarornyeckoii AesireJbHOCTH

HOIIK-1.1. [TpumeHsieT 3HaHUS MAaTEMATHKHU B 3HaeT TeOpeTUIEeCKHe OCHOBBI, TIOHSATHUS, 3aKOHBI U METOIBI
HMHXEHEPHOU MpaKkTUKe NP1 MOAEITUPOBAHUU HCCIIETIOBAaHUHN MOJIEKYJISIPHON huzukw; TpaHULIbI
OMOTEXHUYECKUX CHCTEM MPUMEHUMOCTH  (PU3UYECKUX  MOJENeH W TCOpHid,

UCHONB3YEMBIX [UIl OINHCAaHHWA CBOMCTB BEILECTB Ha
MOJIEKYJIIPHOM YpOBHE

YMeeT NpPUMEHSATh 3aKOHBI  (U3MKM JUIS  PEIICHMs
€CTECTBEHHOHAYYHBIX M TEXHUUECKUX 3ajau.

Bnageer HaBblkaMHM U METOAAMHU pELIEHUs 3a4ad IO
OCHOBHBIM pa3jieslaM MOJIEKYJISIpHOH (pU3uKu

NOIIK-1.2. TlpumensieT 3HAaHUS E€CTECTBEHHBIX | 3HAET aKTyalbHblE IPOOJEMBI MOJICKYISIPHOH (DU3UKH,
HayK B MH)KEHEPHOW MPaKTHKE MPOSKTHUPOBAHMA | (U3MKY BO3HHKHOBEHHS CIy4allHBIX IIPOLIECCOB U UX
OMOTeXHWYECKHX CHCTEM H  MEAWIMHCKHX | MAaTeMaTHYeCKHe MOICIH

H3Jenui - Ymeer npuMeHSTH (U3NYECKHEe MOICTH H  TEOPHH,
WCTONB3yeMbIe S OIHCAHMS CBOWCTB BEMIECTB Ha
MOJIEKYJISIPHOM YPOBHE




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

Pe3ynbTaThl 00y4eHUs MO0 TUCIUIUTHHE
(3Haem, ymeem, enadeem (HABBIKU U/UNU ONBIM
dessimenvHocmu))

Bnageer wmeromamm peuicHusd CCTCCTBCHHOHAYYHBIX U
TCXHUYCCKHUX 3agad cCo Cﬂy‘{aﬁHLIMPI n YCPCAHCHHBIMU
(1)PI3I/I‘I€CKPIMI/I BCIIMYMHAMU

HOIIK-1.3.  Ilpumenser

MCIHUIIUHCKHX I/IS,HeJII/Iﬁ

00IIeHH)KEHEPHBIE
3HAHUSI B MHKCHEPHOI IESITETbHOCTH TS aHATTH32

1 IPOCKTUPOBAHUA OHMOTEXHHYECKUX CUCTEM,

3HaeT aKTyaslbHbIC poOieMsbl NPOEKTUPOBAHUS
OMOTEeXHMYECKHUX CHCTEM M MEAUIMHCKUX M3
YMeeT NpUMEHATh  OOIIEHH)KEHEPHbIE  3HAHWA  JUIs

TIPOCKTUPOBAHUSL OHOTEXHHYECKUX CHCTEM

Brameer oOmIeHMH)KCHEPHBIME 3HAHUSMH B HHXCHEPHOH

JCATCIBPHOCTH IJI aHAJIN3a OHMOTEXHHUYECKUX CHCTEM

*Buo unoexca uHOUKamopa coomeemcmeyem yueOHOMY NiaH)y.
Pesynbrarhl 00yueHHsI MO TUCHMIUIMHE JOCTHTAIOTCS B PaMKax OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIbHOM PabOThl 00YJaIOIINXCS B COOTBETCTBUY C YTBEPKACHHBIM

y‘Ie6HBIM IIJIaHOM.

Nuaukaropel  TOCTHKEHUS

KOMIIETEHIIUN

CUHUTAIOTCA

AOCTHIKCHUU COOTBCTCTBYIOIIUX UM PE3YJIbTATOB O6y‘leHI/I${.

2. CTpyKTYpa M coepxkaHHue TUCHUIINHBI
2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BHIaM padoT
OO6riast TpyI0EMKOCTh JUCIMIUIMHBI COCTaBIsAeT 4 3aueTHbIX eauuuibl (144 gaca), ux
acrpeiesieHre 1o BuaaM padoT MpeICTaBICHO B TaOJIUIIE

c(hOpMUPOBAHHBIMHU

pu

Buagst padot Bcero Dopma 00yueHus
4acoB OYHO- 3a04Has
OYHast
3a04yHas
2 X X X
ceMecTp ceMecTp ceMecTp Kypc
(uachl) (gachl) (uacsl) (gacsl)

KonTakTHasi paGoTa, B TOM YHCJIE: 64,3 64,3
AyIuTOpHBIE 3aHATHS (BCero):
3aHATHS JICKIIMOHHOTO THIIA 32 32
n1a00paToOpHbBIE 3aHATHUS
MIPAKTUYECKHE 3aHATHS 32 32
CEeMHMHAPCKHE 3aHSATHS
HNHasi KoHTaKTHas padora:
KonTpomns camocTosTenbHOM paboTh 5 5
(KCP)
[pomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrositesbHast padoTa, B TOM 48 48
qucie:
Kypcosas pabora/mpoext (KP/KIT)
(OaroTOBKA)
KonrponbHas padbora
Pacuérno-rpaduueckas padora (PT'P)
(OaroTOBKA)
Pedepar/acce (moaroroska)
CamocTosTeNIbHOE H3Yy4YEHHE  pa3JielioB,
CaMOIOJIrOTOBKa (mpopaboTtka u
MOBTOpPEHHUE JIEKIIMOHHOTO Marepuaia |
MaTepuaja  y4eOHHKOB W y4eOHBIX 48 48
mocobuif, MOATOTOBKA K TaOOPaTOPHBIM U
MPaKTHYECKUM 3aHSTHSIM, KOJUIOKBUYMaM
1 T.J.)
IToaroroBka K TEKyHIeMy KOHTPOJIIO
KonTpoas:
IToaroroBka K 3K3amMeHy 26,7 26,7

Jac. 144 144




Oomasn B TOM YHCJI€E

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

2.2 ConepxxaHue QM CHUUIITHHBI
Pacnpenencnue BuI0B y4eOHOU pabOThI U HX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUTLTAHBI.
Paznensl (TeMbl) TUCIUTUIMHEL, H3y9aeMble B 2 CEMECTpe

KonugectBo yacos
Bueaynut
Ne HaunmeHoBaHue pa3zenos (TeM) AyauTopras opH};ﬂ
Bcero pabota
pabora
JI 113 JIP CPC
1. W neanbHsblii ra3 28 8 8 12
2. SIBneHus mepeHoca B razax 26 6 8 12
3. TepmonuHaMuka 30 10 8 12
4. PeanbHble Ta3bl, XKUJIKOCTH U TBEpJIbIE Teaa 28 8 8 12
UTOI'O no pazoenram oucyuniumvl 112 | 32 32 48
Kontpons camocrogrensHoi padotsl (KCP) 5
[Tpomexyrounas arrecranus (MKP) 0,3
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 26,7
OO11ast TPyI0EMKOCTb 0 JTUCIUATUINHE 144

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

sarsitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa
KypcoBoii npoeKT: e npedycmompen
®opma npoBeeHUA ATTECTAUM N0 TUCHHUILINHE: SK3AMEH

2.3 Conep:xanue pa3aesioB (TeM) THCIUNIHHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

JIP — naGopatopHbie

e HaumeHnoBanue pa3nena Conepanue pasziena (Tembi) dopma TeKyIero
(Temsr) KOHTPOJIS
1. MonnekynsipHo-kKuHeTH4ecKkas Teopus. Monb. MounsipHast Onpoc,
macca. Yucno Asoragpo. M3zompoueccel.  YpaBHeHHE| mecmuposanue,
MengeneeBa-Knaneiipona. 3axon [lansroHa. MosisipHast macca nposepxa
cMecH oomauinezo
3a0anus
. OCHOBHOE ypaBHEHHE MOJICKYIIPHO-KMHETHUECKOH TEOpHH
W neanbHblii ra3
H/ICATFHOTO Ta3a.
Bapomerpuueckas ¢popmyna. Pacnipenenenue bosipumana.
Pacnpenenenne MoJIeKy ra3a 1o CKOpocTsaM
(pactipenenennie MakcBena).
2. O dhexTuBHBIN IMaMeTp U cedeHue MOIeKynbl. CpeaHss JUTHHA Onpoc,
CBOOO/IHOTO Mpo0era 1 YUCII0 CTOJIKHOBEHUH. BakyyMm. mecmuposanue,
SBnenus nepeHoca B "posepKa
rasax Hdudpoysus B raszax. 3akon @uka. BHyTpeHHee TpeHme. oomauinezo
®opmyna Herotona 3a0aHusl
TennonpoBoaHocTs. 3akoH Dypse.
3. PaGora rasa. IlepBBlii 3aKOH TEPMOAMHAMUKH U €rO Onpoc,
MIpUMEHEHHE K H30IIPOIeccaM. mecmuposanue,
npoeepka
TepmoauHamuka TennoeMKoCTh U1€aIbHOIO rasa. domauiHezo
YpaBuenue Maiiepa. 3a0anus
Anmnabarnyeckuit porecc. [onmuTponudeckuii mpoiecc




Ontponusa. Bropoil 3akoH TepmoauHamuku. TpeTtuil 3akoH
TepMOJMHAMUKH. PacueT M3MeHEHHUs SHTPONUHU B Ipoleccax
H7eaIbHOTO ra3a, IpU HarpeBaHUU U IUIaBICHUU

TemnoBas Mammua. Iukn Kapao. Teopemsr KapHo.
XoJIoauIbHAs MallliHa.

PeanbHblie rasbl,
KUAKOCTH U TBEPAbIC
TCJ1a

Peanpnble rasel. Kpurudeckoe coctosHue. YpaBHEHHE
Bannep-Baansca. D¢ dext xoyns — Tomcona. DHTANBIHA.

Kunkoctn. Croboanas sHeprus. [loBepXHOCTHOE HATSDKEHHE.
VcaoBus paBHOBECHs HAa TIpaHULE ABYX >KMIKOCTEHM M Ha
rpaHHWIle KHIKOCTh — TBepmoe Temo. CMmaduBaHue,
HeCMayUBaHHE.

JlaBneHue mOJ MCKPHUBJICHHON MMOBEPXHOCTHIO >KUIKOCTH.
®dopmyna Jlamnaca. KanuuisipHeie siBICHUS.

Kpucrannunueckue TBEpABIE TeNa U NX TETIIOEMKOCT. Da3zoBble
Mepexoibl MEPBOT0 U BTOPOro poaa. YpaBHeHue Knanelipona
— Knay3uyca. JluarpaMma cOCTOSIHHM.

Onpoc,
mecmuposanue,
npoeepka
oomawre2o
3a0aHUs.

2.3.2 3aHATHS CEMUHAPCKOI0 THNA (MPAKTHYECKHUE 3aHITHS)

HaumenoBanue pa3nena
(Temsr)

Temartuka 3aHsITHI/PabOT

dopMma TeKy1ero
KOHTPOJISA

WUneanbublii a3

MonekynsapHo-KuHeTHYeCKast Teoprst. Moib. MosipHas
Macca. Uucno ABorazpo.

M3omnpoueccsl.

YpaBuenue Menaeneepa-Kianeiipona.

3akoH [lanprona. MossipHast Macca cMeCH.

OCHOBHOE ypaBHCHHE MOJCKYJISPHO-KHHETHIECKOW TEOPHH
WJIealIbHOTO Ta3a.

BHyTpeHHss 5HEprus UAEaIbHOIO rasa.

Cpennsist KBaJpaTuIHasi CKOPOCTb.

Bapomerpuueckas Gpopmyna.

Pacnpenenenue bonbimana.

Pacmipenenerne MoJeKyI I raza o CKOpOCTSM (pacrpeelicHie
MakcBenna).

Pewenue 3aoau

SIBneHus IepeHOoCca B
rasax

D¢ dexTHBHBIE TUAMETP U CEUEHHE MOJICKYJIbI.

Cpensss anuHa CBOOOIHOTO NPOOera M YHCIIO CTOJIKHOBEHUH.
Bakyym.

Juddysus B razax. 3akon Duka.

Buyrpennee tpenue. ®opmyna HeroToHa.
TennonpoBogHOCTh. 3akoH Dypre

Pewenue 3aoau

TepmoauHaMuka

Pa6ota rasa. I1epBbIif 3aK0OH TEPMOAMHAMUKH U €TO
MIPUMEHEHHE K M30IpoIieccam.

TenmoeMKoCTh UICATBHOTO Tas3a.

YpaBHenue Maiiepa.

Anmabarndeckuii mporecc.

[TonuTponuyeckuii npoiecc.

Ontponusa. Bropoil 3akoH TepmoauHamuku. TpeTtuil 3akoH
TEPMOAVHAMHUKH.

Pacuer nsmeHeHus SHTpONUHU B IPOLECCAX UIEATTBHOTO

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

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

Pewenue 3aoau

PeanbHblie rassi,
KUJKOCTH U TBEPbIC
Tena

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

Kunkoctu. [ToBepXHOCTHOE HATSHKEHHUE.
IloBEpXHOCTHO-aKTUBHbBIE BELIECTBA.

YcnoBusl paBHOBECHs] Ha IPAHULE IBYX JKUJKOCTEH U Ha

Pewenue 3aoau




TpaHulle KHUJKOCTb — TBEPJOE TENO.
JlaBeHne NOJ MCKPUBICHHOM TOBEPXHOCTBIO KMIKOCTH.
®opmyna Jlamnaca.

Kanunmspsr.

TBepabie Tena. JledexTsl B KprcTamuiax.

TennoeMKoCTb TBEPABIX TEI.

ArperatHble cocTosiHMSL BemiectBa. a3oBble NEPEXOJbI
epBOro M BTOpOro pona. YpaBHeHue Knanelipona —
Krnaysuyca. JluarpaMMa cocTosiHUI.

3ammra nmaboparopHo padotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcosoit
pabotel (KP), pacuerno-rpadmyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
koutokBuyM (K), rectupoBanue (T) u T.71.

[Ipy wW3y4yeHWW  OUCHUIUIMHBI ~MOTYT TNPUMEHSTCS  JJIEKTPOHHOE  OOy4eHHeE,
JMCTaHIIMOHHBIE 00pa3oBaTebHbIC TeXHONIOTHU B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MPOEKTOB)
HE TIPEyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUus JJI CaMOCTOSATeIbHOH pPadoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOYJII0)

[epeyensb yueOHO-METOAMYCCKOTO O0CCIICUCHHUS TUCIIUILIHHBI IO

Ne Bug CPC BBITIOJTHEHUIO CAMOCTOSITENILHOU paboTh
1 CamocrosaTenbHoe  |[MeToaudeckue yKa3aHds IO OpraHu3allud  ayIUTOPHOH H
M3y4YeHUE Pa3JeyioB, |CaMOCTOSTEIHHOM pabor, YTBEPKICHHBIE kadempoii
CaMOIIOATOTOBKA TEOpeTU4eCKOoH (U3MKM U  KOMIBIOTEPHBIX  TEXHOJOTHUH,
(npopabotka u npotokoi Ne 9 ot «14» mapra 20171
MIOBTOPEHHE

JEKIMOHHOI0 MaTepHasa
U MaTepuana yueOHUKOB
U y4eOHBIX 110COOUH,
MOJITOTOBKA K
71a00paTOPHBIM U
MPAKTUYECKUM
3aHATHUSM,
KOJIJIOKBUYMaM U T.11.)

2 [ToaroToBka k Meroandeckue  peKOMEHJAIMKW Uil  TOJATOTOBKH K
TEKYIIeMY KOHTPOJIIO |IPAKTUYECKUM, CEMHUHAPCKUM M J1a0OpaTOPHBIM 3aHATHUSAM,
YTBEpKICHHBIE  Kadeapoil  TEOpeTHYeCKO  GU3MKH U
KOMITBIOTEPHBIX TEeXHOJIOTUH, mpoTokonl Ne 9 ot «14» mapta
2017

VY4eOHO-MeTOIUYECKNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaromuXcs U3
YHCIIa MHBAIK/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTaBistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM HX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIHH:

Jist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha s3bike bpaits.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B Ie4aTHoM (opme,



— B (hpopMe 3IEKTPOHHOTO TOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

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

3. OOpa3oBaTe/ibHbIe TEXHOJIOTMHM, IPUMEHsieMble NPH OCBOCHMH MCUUILIMHBI
(Mmomyuis)

B xome wu3yueHMs [OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIb30BaHME  CIIEAYIOIIUX
00pa30BaTEeNbHBIX TEXHOJOTHH: JIEKIMH, MPAKTUYECKHE 3aHATHUA, MpoOJeMHOe oOyueHwue,
MOJyJIbHAsE TEXHOJIOTHUS, MOArOTOBKA NHUCHbMEHHBIX AHAIUTHYECKHX PabOT, caMOCTOSATENbHas
paboTa CTy/IeHTOB.

KoMmneTeHTHOCTHBIM MOIX0J B paMKax NpenojaBaHMs JUCLUIUIMHBL peaau3yercs B
MCIIOJIb30BAaHUN HMHTEPAKTUBHBIX TEXHOJOTHMH M aKTUBHBIX METOAOB (IPOEKTHBIX METOJUK,
MO3rOBOIO INTYpMa, pa30opa KOHKPETHBIX CHUTyallMi, aHajau3a Ielaroruyeckux 3ajad,
[earorn4eckoro SKCIepUMEHTA, MHBIX (OpPM) B COUETAHUHU C BHEAYIUTOPHOU pabOTOM.

WudpopmalMOHHbIE  TEXHOJOIMM, IPUMEHSEMble TIPU HU3YYCHUM JAUCLUILIMHBL:
UCTIONB30BaHUEe  HMHOOPMAIIMOHHBIX  PECypcoB,  JOCTYNMHBIX B HH()OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTu MHTepHeT.

AnantuBHbIe 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSIEMBIE IIPU U3YUYEHUN JUCIUILIMHBI
— U4 JMIl C OIPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbsl IPEIyCMOTpEHAa OpraHu3alus
KOHCYJIbTAIIMM ¢ MCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

4.01eHOYHBbIE CPeICTBA JI1 TEeKYUIEro KOHTPOJIS YCIeBAeMOCTH U TMPOMEKYTOYHOI
aTTrecTaluu

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUH 0oO0y4aronmxcs, OCBOMBIIMX mporpammy ydeOHoM aucuumiauHbel «b1.0.13.02
MornexynsipHas pu3nKa.

OneHouyHbIE CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ul MPOBEACHUS TeKylero
KOHTPOJI B (popMe OTYETOB MO J1a0OpaTOpHBIM paboTaM U NMPOMEKYTOYHOH aTTeCTALUM B
(dbopmMe BOTIPOCOB K IK3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB IJHA Telcymeii Hu l'lpOMe)KyTO‘-lHOﬁ aTTeCTallun

Kox n nanmenoBanue HanmeHoBaHuE O1IEHOUHOTO CpeCTBA

Pe3ynbraTel 00y4eHus

WHJMKaTOpa IIpomexxyTouHas
! p (B cooTBeTcTBUH C 1I. 1.4) P T

Tekyuuii KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) yit P aTTecTalus

n/n

NOIIK-1.1. ITonumaet 3Haer teoperuueckue | KonrponpHas pabota — mo Bomnpoc Ha

sk3amene 1-11

TEOPETHYECCKUE U
METOJI0JIOTUYECKUE
OCHOBaHHS M30paHHOM
obmnactu Gpusnkn u
panuopu3uKH

OCHOBBI, TIOHATHS, 3aKOHBI
U METOJABI MCCIICIOBAHUM
MOJICKYJISIpPHOW  (pH3HKH;
rpaHUllbl TPUMEHUMOCTH
(usnveckux Mojene wu
TEOpUH,  HCIOJIb3YyEMbIX
I OIMCAHWS CBOMCTB
BEIICCTB Ha
MOJICKYJISIPHOM YPOBHE
YMeeT MpUMEHSATh 3aKOHBI
GU3MKKH I pemieHus
€CTECTBEHHOHAYYHBIX U
TEXHUYECKHUX 3aa4.
Bnameer HaBeikaMM @ H
METOJIaMHU PeLeHUsl 3a1a4y

TEMe, pas3zieny
Ompoc




0 OCHOBHBIM pa3fenam
MOJIEKYJISIpHOH pr3nKu

HOIIK-1.2. ITonumaer
aKTyaJbHbBIE TPOOJIEMBI 1
TEHCHIH pa3BUTHS
COOTBETCTBYIOLIEH
HaygyHOH  oOmactm M
obmactn
po¢eCCHOHATBHOI
JeATEeNILHOCTH -

3HaeT aKTyaJbHbIE
TPOOIEMBI MOJICKYJISIPHOM
(hu3mkwy, ¢u3nKy
BO3HUKHOBEHHS
CIy4YailHbIX MPOLIECCOB U
ux MaTeMaTH4ecKue
MOJIETH

Ymeer IIPUMEHATH
¢usnueckue MonmeNu U
TEOPHUH,  HCIOJIb3yeMbIe
JUIL  ONHMCAHMS CBOMCTB
BEIIIECTB Ha
MOJIEKYJISIPHOM YPOBHE
Bnageet METOIaMHU
pemeHust
€CTeCTBEHHOHAYUYHBIX U
TEXHHYECKUX 337aqd  Co
cIy4aiHbIMU u
YCpPEIHEHHBIMU
(huznIecKuMU
BCIIMYMHAMH

Konrponbnas pabora — 1o
TeMe, paszely
Omnpoc

Bompoc Ha
sKk3aMeHe 12-18

HOIIK-1.3. IIpumensier
0OIIEeHHKEHEPHBIE
3HaHUA B UH)XXCHEPHOU

3Haer
poGIeMbl
MPOCKTHUPOBAHUS

AKTyaJIbHbIC

KontpoisHas pabota — no
TeMe, paszely
Ompoc

Bompoc Ha
sk3amene 19-22

OMOTEXHHYECKHX CHCTEM M
MEIUIUHCKUX U3ACITHHN
Ymeer MPUMEHSTD
OMOTeXHUYECKIX CHCTEM, | OOMICHHXCHEPHBIC 3HAHUS
MEIUITUTHCKUX W3S TS MIPOEKTUPOBAHUS
OHMOTEXHUYECKHX CHCTEM
Bnaneer
00IIenH)XEHEPHBIMU
3HAHWSMM B HH)KEHEPHOU
JIeITEILHOCTH JIJI aHaIu3a
OMOTEXHHYECKHX CHUCTEM

JCATCIIBHOCTH JUIA
aHaliu3a u
MIPOCKTUPOBAHUA

TunoBblie KOHTPOJIbHBbIE 3aJaHUSI MU HHbIEe MaTepUAaJibl, HeO0X0ANMBIE VIl OLleHKH

3HAHUI, YMEHH I, HABBIKOB M (MJIH) ONBITA NeATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITANbI

(popMupoBaHus KOMIIETEeHIIHII B Ipolecce 0OCBOEHUsI 00pPa30BaTeJLHOM IPOrPaMMBbl
IIpuMepHBbIH NepeYeHb BONPOCOB U 3aJaHUI

KoHTposnbHBIE BOIIPOCH! A1 YCTHOTO OIpOca Mo pas3zenaM yueOHOM mporpaMmbl
Pazpen 1. MUneanbHsblii ras.

1. Kakue ¢pusndeckne MOAETH UCIOIb3YeT MOJIEKYIspHast pusuka?

2. OxapakTepusyiiTe MeTO/Ibl ONUCaHUs GU3NYECKUX CUCTEM B MOJIEKYISIpHON (hU3HKe.
3. Onummure NpoCTEMIIYI0 MOJENb BELECTBA — UCATIBHBIN ras.

4. Yem oTIMYAIOTCS KPUCTAJUIMYECKUE Tella 0T aMOP(HBIX?

5. KakoB ¢u3nueckuii cMbICi MOCTOSTHHON ABOraapo?

6. B uéM 3akimoqaeTcsi MOJEKYIIPHO-KUHETUYECKOE TOJIKOBAHUE JaBJICHUS ra3a’?

7. 3anuiute Bce (POPMYIIbI Ui Fa30BBIX 3aKOHOB.

8. Ilouemy KkonebarenbHasi CTeNeHb CBOOOBI 00a1aeT BABOE OONIbIICH 3HEpruei, yem
MIOCTYIIATEIbHAS U BpaIaTeIbHas?

9. Kakue ynporuieHus fenanuch Ipu BeIBoje 6apoMeTpuieckoil popmyisr?

10. Kak MO>XHO HpUOIU3UTETBHO OLIEHUTH BHICOTY aTMOC(EpHI?



11. OOwsicaute Quznueckuii cMbIci pactpenesneHus bonbpivana. Kak cBsizaHo 3To
pactipeneneHue u 6apomerpudeckas popmymna?

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

Pa3nen 2. SIBnenus nepeHoca B raszax.

13. YUto Takoe BaKkyyMm B TEXHHYECKOM CMbICIIE?

14. IlpuBenuTe npuMepsl UCIOIL30BAaHUS BAKyyMa B TEXHUUECKUX YCTPOMCTBAX.

15. B uém cymHoCTb siBjeHUH nepeHoca? KakoBbl OHM 1 TPU KaKUX YCIOBHSAX BOSHUKAIOT?

16. [Touemy nuddys3ust KUAKOCTEH TPOUCKXOIUT 3HAUNTEIILHO MeITICHHEee, 4eM U dy3ust
razoB?

17. Yro nHaspBatoT kod(p¢uimentoMm auddy3un (BSI3KOCTH, TEmIonpoBogHOcTH)? OT
KaKHX [apaMeTpOB OH 3aBUCHUT JJIsl Ta30B?

18. Tlouemy Bo Bcex (hopmynax AJis IBICHUH MePEeHOCa CTOUT 3HAK «MUHYC»?

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

Pa3nen 3. Tepmonunamuka.

20. Pa3pscHuUTE MOHATHE CTALlMOHAPHOTO COCTOSHUSA. YTO Ha3bIBAlOT 3aKpbBITOW M
OTKpBITON cucteMamu?

21. Yto Takoe BHYTPEHHSS SHEPTUs UCAIbHOIO ra3a, U MPU KaKUX YCIOBUSX OHA MOKET
HU3MEHUTHCS?

22. Jlaiite ompezeneHue TEIUIOEMKOCTH Tela M yIEIbHOU (MOJISIPHOM) TEII0OEeMKOCTH
BELIECTBA.

23. Tlouemy TemnoéMkocTs Cp 60biie TernoémMkoct Cy?

24. Yto mpouMcXOIUT C TEMIIEpaTypol Tas3a, €clii OH pacIIUpSeTCs] MPH MOCTOSHHOM
NaBJICHUU?

25. YTo mpoucXoauT ¢ TEMIEPATYpPOil raza, eciii OH paciiupsieTcs axuadaruyecku’?

26. B nu3enbHOM JIBUTaTelNe BO3AYX MOJBEPraeTCsl O4YeHb CHIIBHOMY M OBICTPOMY CHKATHUIO.
st uero sTo nenaercs?

27. Korpa coBepriaercs Oonblias padoTta: Mpu M30TEPMHUECKOM WM aanadaTHYeCKOM
pacmmpeHun raza ot 0obséma Vi 10 oobema Vo?

28. Tlouemy Bce peasbHbIE IPOIIECCHl HEOOPATUMBI?

29. Yto Takoe sHTponus? Kakas CBA3b SHTPONHU CO BTOPHIM U TPETbUM 3aKOHAMU
TEPMOJUHAMUKHN? YKaXKUTE CBA3b SHTPOIIUU C TEPMOJAUHAMUYECKON BEPOSITHOCTBIO.

30. Moxer nu 3HTpoIUs yObIBaTh: a) B 3aMKHYTOM crucTeme; 0) B HE3aMKHYTOU cucteme?

31. OObsicuuTe pabOTy TEIJIOBOM MAIIMHBI, HCHOIB3Ys JAMArpaMMmy LHKINYECKOTO
nporecca. 3aueM TEIUIOBOM MallluHEe HYXKEH «XOJIOJUIBHUKY?

32. Ilouemy JBuUTraTeNu BHYTPEHHEro cropaHus umeroT Oosee Bbicokuit KITJ, uem
MapOBbIC MAIITUHBI?

33. Kak usmenurcs KII/] uukna KapHo, eciau TemnepaTypbl HarpeBaTes U X0JIOAUIbHUKA
OJIHOBPEMEHHO YBEIMYUTh (YMEHBUINTH) HA OJJMHAKOBYIO BennunuHy AT?

34. Ha rpaduke nuxia KapHo nmokaxute y4acTku, Ha KOTOPOM I'a3 caM COBEpIIaeT padorTy,
U Y4YacTKH, TJie HaJl Ta30M coBepIIaercs padoTa.

35. Kakne KOHCTPYKLIUN «BEYHBIX JBUTATEIE» «CO3aHBD) MO 3aKOHAM MOJIEKYJISIPHON
buzuku?

Pasznen 4. PeanbHble ra3bl, )XUJIKOCTH U TBEPABIE TENA.

36. O0bsicaute ¢ Touku 3peHus MKT: a) BO3BMOKHOCTh CXKaTHS Tela MOJ JaBlIeHueM; 0)
HEBO3MOXKHOCTh OECKOHEYHOTO C)KaTus TeJl; B) paclIMpeHHe Tela MpU HarpeBaHUM; T)
pacTBOpEHHE COJU B BOJE; 1) TEKYUECTh KHUJIKOCTH U COXpaHEHHE (POPMBI TBEPABIMU TEJIAMH.

37. YUeM OTJIMYAIOTCS pEATIBHBIE Ta3bl OT UACAIBHBIX ?

38. U3 kakux npeanochbulOK BIBOAUTCS ypaBHeHHe Ban-nep-Baansca?

39. OObsicHUTE pa3Inyhe SKCIEPUMEHTAIBHBIX U30TEPM U U30TEPM, COOTBETCTBYIOIIUX
ypaBHeHUI0 Ban-nep-Baainbca.



40. YUTo mMpoUCXOIUT C HACHIIICHHBIM MapoM: a) NMPU YMEHBIIEHUU ero o0bEMa; 0) mpu
YBEJIMUEHUH €T0 00bEMa; B) TIPU MOHIKEHUU TEMIIEPATyPhl; T) TIPH MOBIIICHUU TEMIIEPaTyphl?

41. B xakiX TEXHUYECKUX YCTPOMCTBAX UCIOIb3YIOTCS METaCTa0MIbHBIE COCTOSHUSA?

42. MosHO 7, CXKMMas BOJSHO# map npu temnepatype 150 °C, mpespatuts ero B Boxy?
JlaiiTe mosicHeHus.

43. KakoBa cymHocth 3¢hdekra Jxoymst — Tomcona? Korma oH mosoxutencH?
Ortpunarenen?

44. Kak MOXHO HCTIONB30BaTh 3 deKT Jxoyist — TomcoHa Uit CxKMKEHHs ra30B?

45. Kak OmbITHBIM NyTEM ONpeAenuTh KO3()PUIMEHT MOBEPXHOCTHOIO HATSKEHUS
KUJKOCTU?

46. Kakyro ®HUJIKOCTh MOKHO HAJIUTh B CTaKaH BBIIIE €ro KpaéB?

47. Yo npou30mio Obl ¢ KUAKOCTHIO, HATUTOHN B COCY/I, HAXOIAIICHCS HA UCKYCCTBEHHOM
CIyTHHUKE 3eMiun?

48. IToueMy y Bcex BEIIECTB IMOBEPXHOCTHOE HATSPKEHHUE YMEHBIIAETCS C YBEIUYEHHUEM
TeMnepaTrypbl?

49. )Kuikue gexkapcTBa 4acTo OTMEPSAIOT KaruIIMH. SIBIISE€TCS JIM 3TO JOCTATOYHO TOYHOM
Mepoi?

50. Yro mnpeacTaBisiOT COO0OM TMOBEPXHOCTHO-aKTHUBHBIE BEIECTBA M TJI€ OHHU
UCIIONb3YIOTCA?

51. Ot 4ero 3aBUCHUT BBICOTA MOJAHITHS CMAYUBAIOIIEH KUJIKOCTH B KAIMMILIsIpe?

52. YkaxuTe npuMepbl KaMWUISPHBIX SBJICHUN.

53. Yem oTIMYAIOTCS KPUCTAIIMUECKHE TENa OT aMOP(PHBIX?

54. B 4uém 3akitouaeTcsi aHu30TPOIHS KPUCTAIIIIOB?

55. Bee meTauibl IMEOT KPUCTAJUINYECKYIO CTPYKTYPY, OHAKO CBOMCTBO aHU30TPOIMH B
MEXaHUYECKUX, TETIOBBIX W JJEKTPUUECKUX SIBICHUSIX y METAJUIOB HA MPAKTUKE MPOSBISETCS
o4eHb penko. [Touemy?

56. Kak MOXHO KJ1acCH(DHUIIMPOBATh KPUCTAILIbI?

57. Kakast 3aBHCHUMOCTB CYIIECTBYET MEXKAY K03 DUllmeHTaMu IMHEHHOTO U 00BEMHOTO

pacmmpenus? Kak e€ nokazars?

58. Uto Takoe «OMMETaL» U Ii€ OH MPUMEHSETCS?

59. Kak mnomyunts 3akoH [rononra u IITH, HCHONB3ys KIACCUYECKYIO TEOPHIO
TEMI0EMKOCTH?

60. BemecTBo B 0JIHOM COCY/I€ HAXOJUTCS B KUAKOM U TBEPOM cocTosiHUU. [Touemy mipu
HarpeBaHUU 3TON cMecH e€ TeMIiepaTypa He oJAHUMaeTcs?

61. Yem ommuaercs (a3oBblii mepexona mepBoro poja or (a3oBoro mepexojaa BTOPOTo
pona?

62. IlpuBenute npuMepsl Ga30BBIX MEPEXOIOB MEPBOTO U BTOPOTO POJA.

63. [louemy 3a camOnETOM, JIETAUTUM Ha OOJBIIION BBICOTE, BO3HUKAET O0JIa4HbIN cien?

64. Ilouemy BO BpeMs CHEromnaja TeMneparypa Bo3yxa OObIYHO MOBBIIIAETCS?

65. O kakux (U3MYECKHX XapaKTEpPUCTUKAX BEIIECTBAa MOXKHO Y3HaTh U3 (ha30BOI
JUarpaMMbl COCTOSIHUS?

KonTpoJuabHbie padoTsl 10 pa3aenaM y4eOHOM M CHHUIIIMHbBI

KonTponbnas padota 1. MneanbHbii ras.

1. Onenure, CKOJIBKO MOJIEKYJ BbI BJbIXaeTe, €CIM MPH OJHOM BJOXe moiyyaere | i
BO3/TyXa.

2. Monekynbl rasa pacnpefeieHsl Mo o0beMy B CpeJHeM paBHOMEpHO. M3BecTHa
KOHIEHTpalus MoJjieKkyJ n. OLlEeHUTh CpefiHee paccTOssHUE <> MEX]ly MOJIEKYyJIaMHu.

3. B cocyne o6bemom 1 M3 npu Temmepatype 27 °C HaxomuTcs cMech BYX HaeambHBIX
razos: 10%* momexyn kucoposa u 2 Mois Booposa. HaiiTy 1aBneHne cMecH ra3os.

4. Ilonarast TeMIiepatypy BO3/yXa, MOJISIPHYIO MacCy U YCKOpEHHE CBOOOHOrO MajeHus
HC 3aBUCAIIMMH OT BBICOTBHI, ONPCACINTL, HaA KaKoOil BEICOTE Haa YpOBHEM MOPSA IJIOTHOCTH



BO3/lyXa MEHBIIIE CBOCTO 3HAYEHHs HA YpOBHE Mops B 2 pa3a. Temmeparypy Bo3myxa NMPHHATH
pasHoii 0 °C.

5. Kakas cpenuss osHeprus <E> npuxomurcs B COCTOSHHH TEPMOJMHAMHYECKOTO
paBHOBecHst mTpu Temmeparype T, — B COOTBETCTBUM C KJIACCHYECKUM 3aKOHOM
paBHOpacIpeieJIeHUsl, —Ha OJAHY: a) IOCTYNaTeJIbHYI0 CTENeHb CBOOOBI; 0) BpaIlaTEeIbHYIO
CTETeHb CBOOO/IBI; B) KOJIEOATEIbHYIO CTEIIEHb CBOOOIBI?

KonTponbHas padota 2. SIBneHus nepeHoca B ra3ax.

1. Haiitu xoapdunuent nuddysun Bogopoaa npyu HOpMaabHBIX YCIOBUAX, €CIIU CPETHSSA
JUTHHA CBOOOIHOTO ITpoOera MOJIEKYII IIPH 3TUX YCIIOBUAX paBHa 0,16 MKM.

2. Onpenenuth CpeaHIO JIMHY CBOOOAHOrO nmpodera MoJieKys a30Ta MpH TeMIeparype
27 °C u naBnennu 300 ITa. JJuameTp MONIEKYIbI a30Ta IPUHSATH paBHBIM 0,3 HM.

3. Kakoe mpeaensHOE YKMCIO MONEKYHI Tasa JOIKHO HaxXoduTes B 1 cM® chepuueckoro
cocyna, nuamMerp KoToporo paBeH 50 cM, 4TOOBI MOJIEKYJbl HE CTAJKUBAIUCH APYT C APYroM?
JrameTp MoJIeKyIibl ra3a NpUHATH 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 OyzeT mepeaano 3a 1 ¢ depes3 CTep)KeHb W3 TAaKOTo K€ Marepuana W JUTUHBI, HO MPH
pasnoctu Temneparyp 2-AT u BaBoe GombIeM paanyce CTep:KHs?

5. WpeanpHblid ra3 COBEPIIMI M30XOPUYECKHH IPOLECC, B PE3ysIbTaTe€ KOTOPOrO €ro
JIaBJIEHUE BO3pOCIIO B n pa3. Kak u BO CKOJIBKO pa3 MU3MEHUIIOCh CPEAHEE YUCIIO CTOJIKHOBEHUMN
Ka)KJ0W MOJIEKYJIbI B €IMHUILY BpeMEHU?

KonTponbhas padora 3. TepmonnHaMuka.

1. Temneparypa 1 Moisl uAealnbHOrO rasa C M3BECTHBIM IIOKa3zaresieM aaualdaTsl Y
nosblmaercs Ha AT npu n300apuuecKOM, H30XOPUYECKOM U aauadaTHYECKOM IIpoleccax.
Onpenenuts npupanieHre BHyTpeHHen 3Heprun AU rasa ajis Bcex Tpex ciaydacs.

2. HamucaTth ypaBHEHHE COCTOSHUS JUIsl 1 MOJIs uaeanbHOro raza B nepeMeHHsIx p,V u T,
€CJIM U3BECTHBI €r0 MoJIsipHbIe TerioeMkocT CP u CV.

3. HaliTi yaenpHy!0 TEIJIOEMKOCTh KHCIIOpoaa pu V = const.

4. CpaBHUTh KOJIMYECTBAa TEIUIOTHI, MOJY4YEHHbIE Ta3oM MNpu uzoxopuueckoMm (QV) u
nzobapuyeckoM (QP) moBblIeHMH €ro TemmepaTypbl Ha OJHY M Ty e BenuuuHy. OTBer
000CHOBATb.

5. Belpazuth MoJIsIpHYIO H300apudecKyro TerioeMKocTh CP uepes n3BeCTHbIN MOKa3aTesb
ananabaThl .

KonrtponbHast pabota 4. PeanbHble ra3bl, ®HJIKOCTH U TBEP/IbIE Tea.

1. OueHure, Kakyl0 NMPUMEPHO TOJIIMHY MMeEN Obl CIION JKHMJKOrO BO3/yXa Ha 3€MHOMU
MOBEPXHOCTH IIPU OXJIAKIECHUHU 3€MIIM U KOHACHCALMU BCETO BO3AyXa?

2. Ilpu moabeme 3 BOABI IPOBOJIOYHOM paMKU oOpasyercs IUIEHKa IMIMPUHOM 5 cM.
Onpenenure MUHUMAJIBHOE 3HAYEHHE CHJIBI, NPUIOKEHHOM K paMKe, NpU KOTOPOH MOXKET
MIPOM30NTH pa3pbiB BOASAHOMN IUIeHKH. KoauumeHT moBepXHOCTHOTO HATSKEHUS BOJbI paBeH
0,07 H/m.

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

4. Bo ckoipko pa3 n (n = V2/V1) cnenyer yBeIUYUTh M30TEPMUYECKH O0BEM VL MOJIEH
U/ICTBHOTO Ta3a, YTOOBI €r0 SHTPOIUS UCTIBITala mpupameHne AS?

5.Croit 1baa TommuHoi 4,2 cM umeet Temmnepatypy 0 °C. HaifTu MHHAMATBHYIO TOJIIHHY
CJI0Sl BOJIbI, KOTOPYIO HY>KHO HaJIMTh Ha JieJ], 4TOObI Bech Jiea pacTasul. HauanbHas TemnepaTtypa
BoztbI 33 °C. TloTepsAMY TemnoTH MpeHedpeys.



3aueTHO-IK3aMEeHAIMOHHbIE MAaTepPHAJBI JUIST MPOMEKYTOYHOH  aATTeCTANMH
(3x3amen)

1. 3akonsl uaeanpHOrO raza. BeiBog ypaBHeHusi MenneneeBa-Knaneiipona. 3akon ABorajipo.
N3onpoueccs! (popmyisl u rpadukm). Beioa 3akona [laneToHa. MosnsipHas Macca CMECH.

2. JlaBnenue ra3a. BbIBOA OCHOBHOTO YpaBHEHHUS MOJIEKYISIPHO-KUHETUYECKOH TEOpHH
UJCAIBHOrO raza. @opMyJsisl BHYTPEHHEN SHEPTUH UICAIBHOTO Ia3a U CPEeJHEN KBaJpaTUYHON
ckopoctu. Pacnipenenenue sHEpruu mo CTETEeHsIM CBOOO/IBI.

3. BeiBox 6apomerpuueckoii popmyinbl. BeiBoa pacnpenenenus boasiimana. OnbiT [leppena mo
OIpeIeNICHUIO YKciia ABOrajpo.

4. Pacnipenenenre MOJIGKYJ raza mo cKopocTsMm (pacmupeneneHue MakcBemna). Ousnyeckuii
CMBICIT (DYHKLIMHU pacrpenencHus. YciaoBue HOpMHpPOBKU. Hamnbomnee BeposiTHas CKOPOCTh H
3Ha4YeHue (QyHKIUM pacupefeneHuss Opu 3Toi ckopoctu. DYHKLUS paclpeneneHus JUis
OTHOCHUTEJIBHOM CKOPOCTHU. Y CIIOBUS CYIIECTBOBAHUS aTMOC(EPHI TIaHET.

5. DddexTuBHbIE AMAMETp M CEYEHUE MOJIEKYJbl. BbiBox ¢dopmyn Uit cpelHedl UIMHBI
cBOOOTHOTO TIpo0era 1 Ynciia CTOJIKHOBEHHUH 1 OLIEHKA MOPS/IKA 3TUX BEIHMYUH. BakyymM.

6. SIBnenus nepenoca. duddysus B razax. 3akon Ouka. Pacuer koagdunuenta camoauddysuu.
7. Buyrpennee tpenue. @opmyna Herorona. KuHematnueckas M JIHMHAMHUYECKas BS3KOCTH.
TennonpoBoaHOCTh. 3akoH Pypbe. CBA3b MEX Iy KOAPPUIMEHTAaMU [IEpEeHOCca.

8. BHyTpeHHsss sHeprusi Kak (QyHKIUS cocTosiHUs. [lepBblil 3aKOH TEpPMOAMHAMUKH M €ro
pasnnyHble GopMyIMpPOBKHU. BeiBoa Gopmyisl i paboThl ra3a. [Ipumenenne nepBoro 3akoHa
TEPMOJMHAMHUKHU K U30IPOLECCAM.

9. Kinaccuueckas Teopus TEIIIOEMKOCTH HI€AIBHOTO raza. MoisipHas U yellbHas TEINIOEMKOCTH
U CBSI3b MEXIY HUMH. TeIruIoéMKOCTH MPH MOCTOSIHHOM JIaBICHUHU 1 00beme. BriBo ypaBHEHUS
Maiiepa u nokasarens aauadarbl. PU3NUECKU CMbICT ra30BON NOCTOAHHOMN R.

10. Apmmabartmyeckuid mpouecc. BwiBom Tpex Qopmyn s aamabatel.  CpaBHEHHE
an11abaTuyeckoro M M30TEPMHUYECKOro IpoleccoB. BeiBoj ¢opmyn ans paboTel raza mnpu
annabaTUIeCcKOM TpoIiecce.

11. INonurponuueckuit mporecc. YacTHble ciydau. BeiBoa ¢opmynbsl moauTpomnsl. BeiBon
YacTHBIX (POPMYIT U3 YpaBHEHUSI TOJIUTPOIIBI.

12. O6patumsble 1 HeoOpaTUMBbIe ITporiecchl. [IoHATHE SHTPONTUHN TEPMOIMHAMUYECKON CUCTEMBI.
CaoiictBa »HTponuu. Bropoil 3akoH TepmonuHamuku. Popmyina bonsimana. Ilopsimox u
Oecriopsiok B mpupoje. Tperuil 3akoH TepMOAMHAMUKU. PacdeT KonMuyecTBa TEIUIOTHI yepes
SHTPOIIHIO.

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

14. Iukauyeckue mporecchl. TermoBas MamuHa. [{ukin KapHo B koopaunarax (P, V) u (T, S).
BeiBon dopmyner KIIJI. Teopemsr Kapno. Paznuunbie ¢GopMynTHpOBKH BTOPOTO 3aKOHA
TEPMOAUHAMUKHU. XOJIOJWIbHAS MAlIMHA.

15. PeanbHbie ra3sl. M3oTepmel peansHoro rasa. Haceimennsiil nap. Kpurtuueckoe cocrosiHue.
Kputnueckue napamerpsl.

16. YpaBuenue Ban-nep-Baanbca miis 1 Mo u v Mmoneit. ®u3zndeckuii CMbIC MOCTOSTHHBIX BaH-
nep-Baanbca. M3otepmbl Ban-nep-Baanbca. MetactabusbHble cOCTOSAHUSA. BHYTpeHHSs SHEprus
raza Ban-nep-Baannca.

17. Dddexr Ixoyns — Tomcona. dusnueckas cymuocts. Auddepenunanbubiii koadduument
Jlxoyns — Tomcona. Jluddepennuanbhblii 1 nHTErpasibHbIN 3pexT. DHTanenusd. Temneparypa
WHBEPCHH.

18. CBoboaHas sHeprusi kak ¢GyHKIUS cocTtossHUSA. Tpu dopmynupoBku st KodpuireHTa
noBepxHocTHOro HatTspkeHus. OmbiT Ilnato. 3aBucuMocTh K03(duIIMEHTa MOBEPXHOCTHOTO
HaTSDKEHUS OT psafa GpakTopoB. [IoBepXHOCTHO-aKTUBHBIE BELLIECTBA.

19. YcnoBust paBHOBECHsI HA TPAHUILIE ABYX KUJKOCTEW M HA TPAHULIE )KUAKOCTh — TBEPAOE TEIIO.
Kpaesoii yron. [IpuMepsl cMaunBaHusI 1 HECMAYUBaHUS.



20. JlaBneHwe TMOJ HMCKPUBIECHHON IMOBEPXHOCTHIO >KHAKOCTH. BpiBOA Qopmynsl Jlammaca.
Yacrtusie cnyyan. Kanwisipel. BeiBoa popmysbl MOIHATHS KUIKOCTH B KATHILISIPE.

21. Cummerpusi kpuctamuioB. 4 tumna kpucramioB. [ledekTsl B kpuctamiax. Kiaccudeckas
TEOPHs TEIUIOEMKOCTH TBEPABIX Tel: 3aKoHbI JlronoHra u IItu u Jxxoynsa — Konma.

22. ®aza. ®a3oBoe paBHOBecue. PazoBbIe MEPEXo0Ibl MEPBOTO U BTOporo poaa. [lomumopdusm.
YcioBus KureHus, iasieHus, cyoaumanuu. Ypasuenue Knanelipona — Kiaysuyca. Tpoiinas
Touka. J[marpamma coCTOSAHUIA.

Kpurepun oueHuBaHusi pe3yJbTAaTOB 00y4YeHUsI

Oyenka Kpumepuu oyenusanus no sxzameny
Bovicokuii  yposenv «5» | OYeHKY «OMAUUHO» 3ACTYAHCUBACM CIYOEHM, 0CBOUBSULULL 3HAHUS,
(omauuno) VMeHUsi, KOMNemeHYuu U meopemudeckul. mamepuanl 0e3

npobenos;  GuLINOIHUBWULL 8Ce  3A0aAHUS, NPeOyCMOMPEHHbLE
VUeOHbIM — NIAHOM  HA  BbICOKOM  KAYeCMBEHHOM  YPOS8He;
npakmuyeckue — HAGblKU  NPOPECCUOHANbHO20 — NPUMEHEHUS
OCBOEHHBIX 3HAHUL CHOPMUPOBAHDL.

Cpeonuii  yposeHvb «4» | OyeHKy «Xopowioy 3aciyxicusaem CmMyoOeHm, NpaKmuyecKu
(xopouio) HOJIHOCMbIO  OCBOUBWIULL  3HAHUSL, YMEHUs, KOMNEmeHyuu u
meopemuyeckuti. Mamepuai, yyeOHvle 3A0aHUs He OYEHEeHbl
MAKCUMATILHBIM — YUCTIOM  0A108, 8 OCHOBHOM Chopmuposa
npaKmuyecKue HasoiKu.

Tlopozosyiii yposenv «3» | OYeHKY — «YO0BIeMBOPUMENLHOY  3ACAYICUBAEM  CMYOeHM,
(vOosnemsopumenbHo) yacmuuHo ¢ npoberamu  OCEOUSWUI  3HAHUS, — YMEHUS,
KOMNemenyuu u meopemudeckull mamepuai, MHo2ue yueOHvle
3a0anusi 1uboO He BbINOJHUNL, TUOO OHU OYEHEeHbl YUCIOM Oallo8
ONUBKUM K MUHUMATbHOMY, HEKOMOpble NPAKMUYeCKUe HAGbIKU He

cchopmuposatbi.
Munumanvhvliil ypoGeHb | OYeHKy «HeyO08IemEOPUMENbHOY 3ACIYHCUBAE CMYOeHm, He
«2» 0C8OUBWIULL 3HAHUS, YMEHUS, KOMNEeMeHYuu U meopemudecKuti

(Hey0081emeopumenvpHo) | mamepuan, yiyeOuvle 3a0aHUs He GbINOJHUL, HNPAKMuUiecKue
HABbIKU HE CHOPMUPOBAHDL.

OneHouHble CpeAcTBa JUIsl WMHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKHM OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB 00yUEHHs] HHBAJINIOB U JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIp1 HEOOXOAUMOCTH JJIs1 00Y4aIOIIUXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 37I0POBbSI
U MHBAJIUAOB TpOILEAypa OLCHUBAHUS pE3yJNbTaTOB OOyUYeHHs 10 JUCHUILUIUHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa orneHMBaHUSI Pe3yIbTaTOB OO0Y4YEHMsS WMHBAIUAOB M JIUI] C OIpPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHMILIMHE (MOAYINIO) MpeaycMaTpUBaeT MpPelOoCTaBlIeHUE
uHpopmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYCHHUSIM HX 3J0pOBbS U BOCIPHUATHUSA
uH(popMauu:

JUia nu1 ¢ HapyIIeHUsIMU 3pEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B Ie4aTHoM (opme,



— B (hpopMe 3IEKTPOHHOTO TOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepeveHnb y4eOHOI JIUTepaTypbl, HHPOPMALNMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOnas 1ureparypa

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

3. AnemkeBuy, B.A. Kypc o0uieit ¢pusuku. MonekynspHas ¢pusmka : yaeOHuK /
Anemkesud B.A. - M. : DUSMATIINT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

4. Kukoun, A.K. Monekynsipras ¢usuka : yueonoe nocooue / 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. mocodue 1 HHKECHEPHO-TEXHUUECKUX
crnermanbHocteit By3oB / T.U. Tpodumosa. — M. : Akanemus, 2014.

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

7. CaBenbes, 1.B. COopHHK BOMPOCOB U 3a/1a4 1o o01iel Gpusmke : yuedHoe mocoodue /
N.B. CaBenbes. - 7-e usn., crep. - CII6. : Jlans, 2016. - 292 c. -

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

5.2. llepuoanueckasi JuTepaTypa
Vkasviearomea  newamuvie  nepuoouveckue uzoamua u3z «llepeuns  newamuuix
nepuoouyeckux — uzoaumui, xpaumswuxca 6 @onde Hayunoti  6ubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnsie nepuodureckue uz0anus, ¢ yKkasanuem
aopeca cauma 31eKMPOHHOL 8epCUll HCYPHALA, U3 0A3 OAHHBIX, 0OCMYN K KOMOPbIM umeem
Kyor'y:
1. Bassl mannbeix komnanuu «cer Beroy http://dlib.eastview.com
2. DnextponHas oubnmoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Benymias nahopmarronHas mardopma Elsevier
https://www.elsevier.com/
4. Haydnas snektponHas oudmnorexa (HOB) http://www.elibrary.ru/
5. UM3Bectus BeicmIMX yueOHBIX 3aBefeHM. Pagnodusuxka.
6. Wudopmaruzauus u cBs3b
7. Ycnexu QU3NYecKuX HayK
8
9.
1

XKypHan 3KcriepUMEHTaIbLHOM U TEOpPEeTUUECKOM (pr3uku
[Tucema B "XKypHan skciepuMeHTaIbHOM U TeopeTndeckon pusuku"
0. PagnoTexHuKa U 3JIEKTPOHUKA

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpPeMeHHbIe NMPOo(ecCHOHATbHBbIE 0a3bl
JAAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com
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https://www.elsevier.com/
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http://www.book.ru/
https://znanium.com/

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
XKypuansr uznareascrsa Wiley https://onlinelibrary.wiley.com/
Hayunast snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXMBBI BEAYIUX 3alaJHBIX HAYYHBIX )KYypHaJIOB Ha Poccuiickoi
wiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru

g wnhE

7. HaumonanmpHass dJeKTpoHHas OuOnroTeka (AOCTynm K DJIEKTPOHHOW OMONIHMOTEKe

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

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

9. DnekrponHas koyueknus Okchopackoro 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 unpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanmonHbie CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 10 JIOKAJIbHOM CETH C
KOMIIBIOTEPOB OMOTHUOTEKH )

Pecypcbl cBoOOAHOTO 1OCTYHA:

1. AwmepukaHcKas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAJCKUX aucceprtaruii http://www.nlc-bnc.ca/thesescanada/

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

4. MMHUCTEpPCTBO HayKHu U BbIciIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. Hudopmanmonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIil IEHTP HUHPOPMALIMOHHO-00PA30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OO6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaImoHHbIH moptan "Pycckuit s3pik" hitp://gramota.ru/;

11. Cnyx0a TeMaTHYeCKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

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

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

14. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoit ®enepanun". Bornpockl 1 0TBETHI
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 moayiapHOTO AMHaMHU4eckoro ooydenwus http://moodle.kubsu.ru

2. baza y4eOHBIX TIaHOB, Y4€OHO-METOMUYECKUX KOMILUIEKCOB, ITyOIUKAIMA U
koH(pepenmmii http://mschool.kubsu.ru/

3. bubamnoreka nHopMaIOHHBIX pecypcoB Kadeapbl nH(HOPMAITHOHHBIX
oOpa3oBaTelIbHbIX TexHOMOoTHi http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DneKTpoHHbIE 00pa30BaTeNbHBIC Pecypchl Kadeapbl HH)OPMAIMOHHBIX CHCTEM W
TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-metoaudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKa3aHus JJIsl 00y4alOMUXCsl M0 0CBOEHHUIO TUCIIUIIIMHBI (MOTYJIs1)

Jlexiust SBASIETCSI OTHOM U3 POPM M3YUCHHS TEOPETUIECKOTO MaTepuaa 1o JUCIUTIIHHE.
B X071€ 1eKIIMOHHOTO Kypca MPOBOIUTCS U3JI0KEHHE COBPEMEHHBIX HAYYHBIX ITOIX0/I0B U TCOPHI.
B TeTpaI[I/I JJI KOHCHCKTI/IpOBaHI/Iﬂ JICKIII/IfI H€O6XOI[I/IMO UMETh 1104, TA€ IIO XOIIy
KOHCIIEKTUPOBAHHMS JICJIAI0TCS HEOOXOIMMBIE TTIOMETKH. 3aIMCH JIOJDKHBI OBITh M30UpaTeIbHBIMHU.
B xoHCIIEKTE MPUMEHSIOT COKPAILIEHUE CIIOB, UTO YCKOPSIET 3aIKCh.

Bompocel, Bo3HUKaromue B XOJ€ JIEKIMH, €CIU He 3aJaHbl Cpazy, PEKOMEHIyeTcs
3alIUChIBATh Ha IIOJKIX HW IIOCJIIC OKOHYAHHUA JICKIIUHN 06paTI/ITBC$I 3a paS’I)SICHeHI/IeM K
npenoaasarento. Heo0XoauMo akTUBHO paboOTaTh C KOHCIEKTOM JICKIIMHU: IOCJIE OKOHYAHUS
JICKIIUN pCKOMeHIIyeTCﬂ Hepe‘-II/ITaTB CBOM 3allMCH, BHCCTH HOHpaBKI/I 1 OJOIIOJTHCHUA.

OpHMM U3 OCHOBHBIX BUJIOB JIEATEIHHOCTU CTYJEHTA SBJSIETCS CaMOCTOATEIbHAs paboTa,
KOTOpasi BKIIFOYAET B ce0s M3YYCHHUE JICKIIMOHHOTO MaTepuaia, y4eOHUKOB B YIeOHBIX TOCOOUH,
MOATOTOBKH K BBIITOJIHEHHIO JTA0OPATOPHBIX PaObOT U 0POPMIICHUIO TEXHUUECKHUX OTYETOB 11O HUM,
a TakK X€ IMOATOTOBKHU K HpaKTI/ILIeCKI/IM 3aAHATUSIM I/I3yT-IeHI/I€M KpaTKOﬁ TeOpI/II/I B 3aIa4YHUKaAX U
pEIICHUH JIOMAIIHUX 3aJaHuid. MeToauKa CaMOCTOSATEIbHONH pabOThl MpeIBapUTEIHLHO
pa3’I)$ICH$I€TCH HpGHOI[aBaTeJICM 158 B HOCJIGZIYIOHICM MOXET YTO‘-IHilTI)Cﬂ C y‘I@TOM
WHAVBUAYAIbHBIX OCOOCHHOCTEH CTyAeHTOB. Bpemss W MeCTO caMOCTOSTeNbHOM paboThI
BI)I6I/IpaIOTC$[ CTYIIGHTaMI/I 10 CBOCMy yCMOTpeHI/II-O HHaHI/IpOBaHI/Ie BpeMeHI/I Ha CaMOCTOﬂTeJ'II)HYIO
paboTy, HEOOXOAMMOTrO Ha H3yYEHHE HACTOSIIEW AUCHUUIUIMHBI, CTyJIEHTaM IIydllle BCEro
OCYIIECTBIISITh PAaBHOMEPHO HA BECh CEMECTp, MpeaycMaTpuBasi TPH OTOM PETYISIPHOE
MOBTOPEHHE MPOIACHHOTO MaTepurarna.

CaMocTosTenbHYI0 padoTy Ha/l AUCUUIIIINHON ClIeAyeT HAUMHATh C U3YUYEHUs IPOrPaMMBl,
KOTOpasi COJEPKUT OCHOBHBbIE TpeOOBaHMS K 3HAHHSIM, YMEHHMSIM M HaBbIKaM OOydaeMbIX.
O0s13aTeNbHO CIeyeT BCIIOMHUTH PEKOMEH IAIIUK TIPETIOIaBaTeNs, TAHHbBIE B X0JI€ YCTAHOBOYHBIX
3aHATUN. 3aTeM cleAyeT MPUCTYNaTh K M3YYEHHIO OTIEIbHBIX pa3/ieJlOB U TEM B MOpPSIKE,
MpeaycCMOTpeHHOM Tiporpammoii. [lonyuuB npencraBienne 00 OCHOBHOM COJIEpKaHUU pas3fena,
TE€MbI, HEOOXOAMMO HM3yYUTh MaTepHall MO TeMe, M3II0KEHHBbIM B yuyeOHuke. llerecoobOpazHo
COCTAaBUTH KpaTKI/Iﬁ KOHCIICKT UJIN CXGMy, 0To6pa>1<afomy10 CMBICII U CBA3U OCHOBHBIX HOH?ITI/If/'I
JAHHOTO pa3jeNia U BKIIOYEHHBIX B HEro TeM (uiu 6osee IpOAYKTUBHO — JOMOJHUTH KOHCTIEKT
JIEKITHH ).

OO0s13aTeNbHO  ClIETyeT 3alUChIBaTh BO3HHKINKME BOIMPOCH, HAa KOTOpPHIE HE YOaJoCh
OTBETUTH caMOCTOATeNbHO. HeoOXonMuMo M3y4HuTh CIUCOK PEKOMEHJOBAaHHOM JHUTEpaTypbl U
yOenuThCsl B €€ HalWMYMWd B JMYHOM IIOJIb30BAHUU WM B MOJAPA3JIENICHUSX OUOTUOTEKH B
OyMa)KHOM WJTH AJICKTPOHHOM BH7E. BCI0O OCHOBHYIO Y4eOHYIO IUTEpATypy KEIaTeIbHO N3ydaTh
C COCTaBJICHMEM KOHCIIeKTa. YTeHue JAUTEepaTypbl, HE COMPOBOKAAEMOE KOHCIEKTUPOBAHUEM,
MaJjio pe?ay.]'II)TaTI/IBHO. Hem, HaImMCaHUs KOHCIICKTA 110 AUCIIUIIIIMHE — C(i)OpMI/IpOBaTI) HaBBIKU I10
MOKCKY, 0TOOpY, aHaTN3y U (GOPMYITUPOBAHUIO YIEOHOTO MaTeprana. DTH HaBBIKH 00s3aTEIbHbI
JUTSL JTEOOOTO CTIEIIMAIMCTA C BHICIIIMM 00pa30BaHUEM HE3aBHUCHMO OT BRIOPAHHOTO HAIpaBJICHUSI.

Hanucanune xoHCIEKTa JOMKHO OBITH TBOPYECKUM — HY)KHO HE TEpPENUCHIBATH TEKCT U3
HCTOYHUKOB, HO IIBITATHCA KpaTKO n3jiaratb CBOMMH CJIOBAMHU conepmaHHe OTBC€Ta, HpI/I 3TOM


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

MaKCHUMaJIbHO €ro CTPYKTYPUPYS U UCTIOJIB3YysI CHMBOJIBI M YCIIOBHBIE 0003Ha4YeHHUs (B 9TOM Bam
MOMOTYT BOMPOCHI BBIHOCMMBIC Ha 3a4eTHOE TECTHpPOBaHHWE M 3K3aMmeH). KomupoBaHue u
3aydyMBaHHE HEOCMBICICHHOTO TEKCTa TPYIOEMKO M 10 OOJBIIOMY CUETYy HE HMeEeT
MO3HABATEIIBHON W TpakTHyecKoil meHHocTu. [Ipu pabore Haa KOHCIEKTOM 00s3aTelbHO
BBISIBIISIFOTCSL © OTMEYAIOTCSL TPYIHBIC JIJISI CAMOCTOSITEIILHOTO M3y4YCHHUsT BOIIPOCHI, C KOTOPHIMHU
YMECTHO OOpaTUTBhCS K MPEMojaBaTelli0o NMPHU TMOCEHICHHH 3aHATUH W KOHCYIbTAIMHA, MO0 B
WH/IMBUYaIbHOM TTOPSIJIKE.

[Tpu uTeHnM y4eOHOM 1 HAYYIHOH JIUTEPATyphl HEOOXOIUMO BCET/Ia CICIUTh 32 TOYHBIM H
MIOJTHBIM TIOHMMAaHHEM 3HAYCHUsI TEPMUHOB M COZICP)KaHUS MOHSATHUH, MCIIOIB3YEMbIX B TEKCTE.
Bcerna cienyer yrouHATh 3HAYEHHUS 1O CIOBAPSM HIIM SHIUKIONEIUSM, P HEOOXOIUMOCTH
3aITUChIBATD.

B ocBoeHWM MUCHUTUIMHBI WHBATUAAMH U JUIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWMBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEILHOE Pa3bsiICHEHNE YIeOHOTro MaTepuaia.

WupuBuayanbHble KOHCYJBTAllMM 1O MPEIMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CIOCOOCTBYIONTUM HHIMBUyaTN3allid O0yUEHUS U YCTAHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyYaroIUMCS HMHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 37I0POBBSI.

7. MaTepuajbHO-TeXHUYECKOe o0ecniedeHHe M0 JUCHHUIJINHE (MOTY.T10)

I[To Bcem BuaaM y4eOHOW MAEATENBHOCTH B paMKax JUCHUIUIMHBI HCIOJIB3YHOTCS
ayJMTOPUH, KaOMHETHI U JIA0OPATOPUH, OCHAIICHHBIC HEOOXOIUMBIM CHEIUAIA3UPOBAHHBIM U
71a060paTOPHBIM 000PYIOBAaHHEM.

[Tpu 3amonHeHUH TAOIUIBI YIUTHIBATH BCE BUIBI 3aHATUH, MPEAYCMOTPEHHBIC YUCOHBIM
IUTAHOM 10 JAHHOM TUCIMIUIMHE: JICKIIUH, 3aHATHS CEMHHAPCKOTO THIA (TIPAKTHYECKUE 3aHITHS,
naboparopHbie paboTHI), a TAKIKE KYPCOBOE MMPOSKTHPOBAHUE, KOHCYJIBTAIUN, TEKYIIHA KOHTPOJIb
U MIPOMEXYTOUYHYIO aTTECTAIIHIO.

HaumeHoBaHME CrICIIHATIBHBIX OCHAIIICHHOCTh CIEIHATBbHBIX [lepeyeHb TUIIEH3HOHHOTO
NIOMEILECHUN HOMEILEHUI HIPOTPaMMHOTO 00ecTIieyeHUs
Y4eOHble ayAUTOpUN 15 Mebenb: yueOHast mebernb IIporpammHoe  obecnedueHue B
MIPOBEICHUS 3aHATHH JICKITMOHHOTO | TeXHHYecKue CpeicTBa OOYUCHHUs: | paMKax IpPOTrpaMMbl  KOMITAHHU
tuna 300C, 201C, 227C, 114C, 209 | skpaH, MIPOEKTOP, KOMIIBIOTEP Microsoft “Enrollment for
C,315C Education  Solutions” TS
KOMIIBIOTEPOB u CepBepoOB
Kyb6anckoro TOCYIapCTBECHHOTO
VHHBEpPCHTETa H €ro (uinaios,
AHTHBHpYCHAs 3ammra

¢usnueckux pabouMx CTAHIUA |
cepeepoB:  Kaspersky  Endpoint

Security VTS ousHeca —
Crangaptabiii Russian Edition.
Y4eOHbIe ayAUTOPUHN IS Mebenb: yaeOHast mebernn OnepannoHHas cuctema MS
MIPOBECHUS 3aHATHI Texuuueckue cpeactsa ooyuenus:: | Windows.
CEMHUHAPCKOr0 THIIA, IPYIIIOBBIX U | 3KpaH, MPOEKTOP, KOMIILIOTEP OduCHBIHM TaKeT IPUIOKEHHH
WHIMBUIYAITEHBIX KOHCYIBTALUH, ObopynoBanue: MicrosoftOffice.
TEKYILEr0 KOHTPOJIA U Cucrema MATLAB

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

Jis  caMocToATenbHOW  paboThl  OOy4aromuxcs MPeAyCMOTPEHbl  MOMEIIECHUS,
YKOMIUIEKTOBAHHBIE CHEIMATM3UPOBAHHON MeOesblo, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHUKOMN C
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «/HTepHeT» M o0ecrneyeHueM JOCTyIa B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENIbHYIO CPEely YHUBEPCUTETA.



HaunmeHoBaHue moMeNeHUH i1
CaMOCTOSATENIFHON pabOTHI

OcHalIeHHOCTD TIOMEILEHUH JUTs
CaMOCTOSTENIEHON pabOTHI

Ilepeuenb JUIIEH3MOHHOTO
MIPOTPaMMHOTO 0OecTieueHHS

o0yJaromuxcs oOygaromuxcs

[MomemieHne as caMocTosATENbHON | Mebenns: yaeOHas Mebenb [Iporpammuoe  oOecmedeHne B

paboThl 00yJaronuxcs (YMTAIbHBIA | KOMIUIEKT — crienuain3upoOBaHHOM | paMKaX IpPOrpaMMbl  KOMIIaHHH

3an HayuHoti OnOIHOTEKN) Me0OeTH: KOMIBIOTEPHBIE CTOJIBI Microsoft “Enrollment for
ObopynoBanue: kommbeiotepHas | Education  Solutions” TUTS
TEXHHKa C TOJAKIIOUYCHHEM K | KOMIIBIOTEPOB u CepBEpOB
nH}popMannoHHO- Kybanckoro rOCYAapCTBEHHOTO
KOMMYHUKAIIMOHHON CeTH | YHHMBEpCHTETa W €ro (UIHAJIOB,
«HTEepHeT» W gocTynmoM B | AHTHBHpPYCHas 3anmra
JJIEKTPOHHYI0  MH()OPMAaMOHHO- | GU3MYECKUX pabO4YMX CTaHUUH U
00pa30BaTEIBHYIO cpeny | cepepoB: Kaspersky  Endpoint
o0Opa3oBaTenbHON  OpraHm3amuy, | Security JUTS OmHeca -
BeO-kaMepsl, KoMMmyHHKanmoHHoe | CtanmapTabli Russian Edition.
obopynoBaHue, 0OOeCIIeUnBAOIIEE
JOCTy K  CeTH  HHTEpHET
(mpoBoHOE COCIIMHCHUE u
OecrpoBOHOEC  COCOMHEHHE MO

texuonorun Wi-Fi)

Ilomenienne my1si caMOCTOSTEILHOM
pabotsl o0yuaronuxcst (aya.207C)

MebGenb: yueOHas Mebeb
Kommnexkt  crnenmann3upoBaHHOMN
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAsS
TECXHUKaA C IIOAKIIFOUCHUEM K
HHPOPMALNOHHO-
KOMMYHHKAIIHOHHON
«/HTEpHET» M JOCTYIIOM B
9NIEKTPOHHYIO  HMH(OpPMaIHOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTe]IbHON  OpraHU3aLuH,
BeO-KaMephl, KOMMYHHKaI[HIOHHOE
obopynoBaHue, obecreunBaromiee
J0CTyn K CEeTHU HUHTEPHET
(mpoBoaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIWHEHUE  TI0
texuonorun Wi-Fi)

CETHU

IIporpammHoe  obecnedueHue B
paMKax MporpaMMmbl  KOMIAHUH
Microsoft “Enrollment for
Education  Solutions” JULsSt
KOMITBIOTEPOB u CepBEpOB
Ky6anckoro roCcyIapcTBEHHOTO
YHUBEpCHTETa M €ro (uiInaios,
AHTHBHpYCHAs 3aImuTa
¢u3ndecknx pabovMx CTAaHIUA |
cepBepoB:  Kaspersky  Endpoint
Security TS OnsHeca —
Crangaptaeiii Russian Edition.




