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1. Hean 1 3a7a4y M3y4eHHUs TUCHUTIIIHHBI

[lenb m3ydeHus AUCUUIUIMHBI - (POPMUPOBAHUE HABBIKOB KOMITBIOTEPHOTO MOETHUPOBAHUS
3aKOHOB MOJIEKYJISIPHO-KMHETUYECKON TEOPUH U 3aKOHOB TEPMOAMHAMUKH U HCIIOJIB30BaTh UX
IIPU PEIIeHNH UCCIIEA0BaTeIbCKUX 3ajiau.

3aaun AUCLUIUINHBIL

- OCBOHUTH IPOLECCHl MaTeMaTU3alUu MOJEKYIIPHO-KMHETUYECKOW TEOpUH U 3aKOHOB
TEPMOANHAMUKH;

- chopmupoBaTh HaBBIKM HCIIOJB30BAaHUS  PA3IMYHBIX KOMIIBIOTEPHBIX Cpex s
MOJIETUPOBAHUS (PU3NUECKUX SIBICHUIA;

- HCIONB30BAaHME  HABBIKOB  KOMIIBIOTEPHOIO  MOJETUPOBAaHUS  MpPU  pELICHUU
MCCIIEIOBATENIBCKUX 3a/1au.

2. Mecto mucuuminuebl B crpykrype OIIOIT BO

Juctiumnuaa K.M.06./1B.06.02 «KoMIproTepHOE MOJAEIMPOBAaHHE 3aKOHOB MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU U 3aKOHOB TEPMOAWHAMUKHN» OTHOCUTCS K MPEIMETHO-METOANYECKOMY
MOJIyJII0 y4eOHOTO TUIaHa.

HucuummHa nsyyaercs Ha S Kypcee, B 10 cemectpe.

Jnsg  u3ydeHHs] JUCHUIUIMHBI TpeOyeTcs: 3HAaHHWE 3aKOHOB MOJIEKYISIpHON  (U3MKH,
TEPMOJANHAMUKH, MAaKPOCOB U TMOJIb30BATEIbCKUX (PYHKIUH KOMIBIOTEPHBIX CPEJl

N3yuennto mucuummesl  K.M.06./1B.06.02 «KommnbroTepHOE MOAETMPOBAHUE 3aKOHOB
MOJIEKYJISIPHO-KUHETHUECKOM TEOpUH U 3aKOHOB TEPMOJMHAMUKN» TMPEALIECTBYET OCBOCHHE
JUCLUIUIAH (TIPaKTHK):

K.M.03 Monexymnsipaas ¢pusuka u Tepmonnaamuka; K.M.27 KomnbsrorepHoe MoiennpoBaHue.
OcBoenne guctumiuHel K.M.06./1B.06.02 «KomnproTepHOE MOAEIMPOBAHUE 3aKOHOB
MOJIEKYJISIPHO-KUHETHUECKOM TEOpHUH U 3aKOHOB TEPMOJIUHAMHUKNY SBIISETCS HEOOXOAUMOMN
OCHOBOM JIJIS1 TOCJIEAYIOLIETO U3YyYeHUS JUCLUUIUINH (TTPAKTHUK):

K.M.08.04(H) Hayuno-uccienoBarenbckas padoTa;

Ob6nacte npodeccHOHATbHONW JEATENbHOCTH, Ha KOTOPYI0 OpHEHTHpPYET JAMCLUILINHA
«KommnbroTepHoe MOJEIMPOBAaHHE 3aKOHOB MOJIEKYJISPHO-KUHETHUECKON TEOpUU U 3aKOHOB
TepMOJMHAMUKNY, BKtodaeT: 01 Obpa3oBanue u Hayka (B cdepe IOIIKOIBHOTO, HAYaJIbHOTO
00111er0, OCHOBHOTO OOIIEr0, CPETHETo 00IIero 0Opa3oBaHus, MPOPECCUOHATHFHOTO 00yUEHHS,
npogeccCHOHaTBFHOT0 00pa30BaHuUs, TOTIOJIHUTEFHOTO 00pa30BaHus).

Tunbl 3agay u  3a7aud  Opo(decCHOHANBHOM NIeATENbHOCTH, K KOTOPBIM TOTOBUTCS
oOyyaroluiics, onpeaeneHsl y4eOHbIM TIAHOM.

3. TpeGoBanus K pe3yJibTaATAM OCBOEHMS JUCUMILIMHbI
[Ipoliecc n3ydeHus JUCIMILTUHBI HANpaBlieH Ha (JOpMUPOBAHKE CIETYIOIINX KOMIETCHIIUN:

Komnerennusa B coorBercteun ®I'OC BO

NuaukaTopbl 10CTHKEHUS Oo0pa3oBaTe/ibHbIE Pe3yJIbTAThI
KOMIIEeTeH U

ITK-11. CnocoGen ucnoib30BaTh TeopeTHYeCKHE U MPAKTHYECKHEe 3HAHUS [1JIs1
NOCTAHOBKH M PelleHHs UCCIeI0BaTe/IbCKUX 32124 B IpeAMeTHOM 00J1acTH (B
COOTBETCTBMU C poduiemM U ypoBHeM 00yueHHs1) U B 00J1aCTH 00Pa30BaAHUSI.

nez]aroruquKuifl ACATCJIBbHOCTD

IIK-11.1 Mcnone3yer TeopeTUYECKUE | 3HATH:
Y IIPAKTUYECKNE 3HAHUSA JJIs - OCHOBHBIE 3aKOHBI 1 nosiockeHust MKT u
MOCTAHOBKH U PEIlIeHUs TEPMOANHAMUKH;
MCCIIEIOBATENBCKUX 3314 B YMETh:
pEeIMETHON 00J1aCTH B COOTBETCTBUH | - IPUMEHSATh TEOPETUUECKUE U TIPAKTUYECKUE 3HAHUS
¢ npouseM U ypoBHEM OOyUEHHS U B | JJIsl IOCTAHOBKU U PEIICHUS UCCIIE0BATEIbCKIX
obmacTu oOpa3oBaHUsI. 3amay;

BJIAJIETh!
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- HaBbIKaMU pelieHus PU3NYeCcKuX 3a/1a4 pas3zaena
"MornekysipHOH (PU3UKU M TEPMOJUHAMUKH".

[IK-11.2 IIpoektupyert u pemaer
UCCIIETIOBATEIIECKUE 3312491 B
peaAMETHON 00JIACTH B COOTBETCTBUU
¢ mpousieM U ypoBHEM OOyUYEHUS U B
oOnactn 0Opa3oBaHUsL.

3HATh:

- 3aKOHBI MOJIEKYJIIPHON (PM3UKHU U TEPMOJANHAMUKH;
YMETh:

- IPOEKTUPOBATH U pelIaTh UCCIIE0BATEIbCKUE
3aJjaull MOJIEKYJIIpHON (PU3UKU M TEPMOJMHAMUKH;
BJIQ/IETh!

- HaBBIKaMU PELIEHMSI UCCIIEN0BATENbCKUX 3a1a4
MOJIEKYJISIPHON (DPU3UKH U TEPMOJIMHAMHUKH.

ITK-14. Cnioco0eH ycTaHaBJIMBATB co/lepiKaTeIbHble, METO10JIOTHYeCKUE H
MHPOBO33peHYECKHE CBSAI3H MPeAMETHOH 00/1acTH (B COOTBETCTBHH ¢ MPoduiIeM 1
YPOBHEM 00y4eHHs) CO CMEKHBIMU HAYYHBIMHU 00J1aCTAMM.

nez]aroruquKuifl ACATCJIBbHOCTD

[1K-14.1 ®opmupyer
MEXIUCIUTUIMHAPHBIE CBSA3U (U3UKU
C IPeAMETAMH €CTECTBEHHOHAYYHOTO
LUKJIA.

3HATh:

- METO/IbI peleHns (PU3NIEeCKUX 3a7ad;

YMETB:

- pemath (PU3NUECKHE 33]auM C HCIIOJIb30BaHUEM
MaKpOCOB U MOJIb30BaTEIbCKUX PYHKINN
KOMIIBIOTEPHBIX IIPOIrPAMMHBIX CPEJl; BIAJETh:

- HaBbIKaMU pelleHusi (U3MYecKux 3ajad Ha OCHOBE
KOMIIBIOTEPHBIX TEXHOJIOTUH.

[1K-14.3 ®opmupyer
MEXIUCUUIUTMHAPHBIE CBSA3H
UH(POPMATUKH C TIpEIMETaMH
€CTECTBEHHOHAY4YHOI'0 IIUKIIA.

3HaTh:

- OCHOBBI KOMITBIOTEPHOI'O MOJIETTUPOBAHMS;

YMETh:

- MOJIEIMPOBATh (PU3MUECKHE 3a/1a4U C
HCIIOJIB30BAaHUEM MAKpPOCOB U I10JIb30BATEIBCKUX
(GYHKIMIA pa3IMYHBIX KOMIIBIOTEPHBIX CPEJl; BIa/IETh:
- HAaBBIKAMHU MOJIETIMPOBAHUS (PU3UUECKUX 3a/1au.

4. O0beM JMCHUIIMHBI M BH/IbI Y4eOHOH padoThl

Bun yuebHol paboTbl

KonrakTHas pabora (Bcero)

JlaboparopHsbie

CamocrosiTesqibHasi paboTa (Bcero)

Buabl npoMeKyTOUHON aTTeCTAlUM

3auer

O01ast Tpy10€eMKOCTb 4achl

OO01mast Tpy10€eMKOCTh 3a4€eTHbIE
eIMHUbI

Hecsar
BIM
CeMecT
Bcero yacor p
52 52
52 52
20 20
_l’_
72 72
2 2

5. Conepxanue Q1MCUMILIHHBI

5.1. Conep:kanue pa3aesioB 1M CHUNINHBI
Pa3nen 1. MonesmpoBanue 3aKOHOB MOJIEKYJISIPHO-KHHETHYECKOM TEOPHH:
Cpennue ckopoctu pacnpenenenuss Makcewia. MccrmenoBanue 3aBUCHMOCTh  (YHKITUH

pacrnpeacicHus MakcBemia OT MOJ'IHpHOﬁ MacCChl

MOJIEKYJl ¥ TeMIepaTypbl rasa.

Bbapomerpuueckas hopmyna u pactipeaenenue bompiiMana. DneMeHThl GU3UYECKON KHHETHKH.
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SlBnenuss mnepeHoca B razax. M3oxopuueckuii mnpouecc. M3orepmuueckuii mporuecc.
N306apuueckuii mpoiecc.

Pa3nen 2. MonesmpoBanue 3aKOHOB TEPMOJIMHAMMKH

Annabatrdeckuid mporiecc. TermmoeMKocTs uaeanbHoro rasza. [I[puMeHeHune mepBoro Hadvasa
TEPMOAMHAMUKH K U30XOpHUdecKoMy Ipoueccy. [I[pumenenne nepsoro Hauana TEPMOANHAMUKH
K TepMuueckoMy mponeccy. IlpuMmeHeHune mepBoro Hauajga TEPMOAMHAMUKH K
u3zo0apuyeckoMy  mporeccy. IlpumeHeHune mepBoro  Havyajga  TEePMOJMHAMHUKU K
aanabaTryeckomy mpoiieccy. TernoBble MalIuHbI.

5.2. Conep:xkanme qucuuininnel: Jladoparopusie (52 4.)

Paszgen 1. MogesiupoBaHue 3aKOHOB MOJIEKYJISI PHO-KMHETHYeCKOM TeopuH (26 4.)

Tema 1. Cpennue ckopoctu pacnpenenenus Makcsesuia. (2 4.)

[Mnan: 1. CpenaiiTe pacueT MOJSPHBIX MacCc MOJIEKYJ a30Ta, KHCJIOpOJa, BOIOpOAa H
YIJIEKUCIIOTO Ta3a 1 3anonHuTe Tadbmuiy (1) B mporpammMHoii cpene Microsoft Excel.

2. Caemaiite pacuet mo gpopmyinam (1); (3); (5) Haubosiee BEpOSATHYIO, CPETHEKBAAPATUIHYIO U
cpeaHeapu(pMeTHIECKy0 CKOPOCTH MOJIEKYJ a30Ta, KMUCIOPO/a, BOJOPO/IA U YITIEKHCIIOTrO Tasa
B mporpaMMHoOil cpeae Microsoft Excel ucnone3ys cinemyroniye naHHble: Temieparypa ais
Ka)KJI0ro BeliecTBa MeHsiercs B npeaenax 100 —600 K.

3. IocTpoiiTe rpaduk 3aBUCHMOCTH CKOpPOCTEH MOJIEKYN a30Ta, KHUCIOpoJa, BOJAOpoJa M
YIJIEKUCIIOTO  Ta3a OT TeMIlepaTypbl B mporpamMmHoi cpene  Microsoft  Excel.
[Ipoananu3upyiTe NOyYEHHBIE PE3YIBTATHI CAEIANTE BHIBOI.

4. Tloctpoiite rpaduK 3aBHUCUMOCTH CKOPOCTEH MOJIEKYN a30Ta, KUCIOpOJa, BOAOpOJA H
VIJIEKHCIIOTO Ta3a OT MOJSpHOM Macchl BemiecTBa. [IpoaHanu3upyiiTe MOJydeHHBIE
pE3yabTaThl CACIANTE BBIBOI.

Tema 2. HccnemoBanue 3aBUCMMOCTb (DYHKIIMHM pacmpesesieHns: MakcBemia OT MOJIIPHOM
Macchl MOJIEKYJI M TEMIIEPATYpPHI ras3a. (2 4.)

[Inan:

1. Cnenaiite pacuer (pyHKIMU pacrpesieIeHus] MOJIEKY a30Ta, METaHa U T'eiusl IO CKOPOCTIM
U 3aroJIHATE TaONULBI U1 KaXI0TO BEllecTBa Kak MOKa3aHO Ha pUCyHKe (3) B MporpaMMHOMN
cpene Microsoft Excel. [1yctb ckopocTs Monekyn MensieTcst B penenax ot 50 — 1000 m/c, npu
temnepatype 300 K.

2. Tloctpoiite Tpaduk MaKCBEITOBCKOTO paclpesiesieHUs] CKOPOCTeH MOJIEKYJ, MMEIOIINX
pa3Hble MOJISIpHBIE Macchl B mporpamMMmHoit cpere Microsoft Excel. Ilpoananusupyiite
NIOJIyYEHHBIE PE3YJIbTATHI CETIAiTe BHIBOI.

3. Cnenaiite pacueT (yHKIMM paclpeneieHus] MOJIEKy a30Ta, METaHa U Telius 0 CKOPOCTSIM
U 3aII0JTHUTE TAOJMIIBI JUIs KaXKA0TO BEIIeCTBA Kak MOKa3aHO Ha pucyHKe (3) B mporpaMMHON
cpene Microsoft Excel. I[Tycts ckopocTh Mosekyn MeHsieTcs B ipenenax ot 50 — 1000 m/c, mpu
n3MeHeHuu TeMreparypsl B npeaenax 300 K — 600 K.

4. Tloctpoiite Tpadhux MaKCBETIOBCKOTO pPaCTpEeiCHUsT CKOPOCTEH MOJIEKYJ, HMMEIOINX
pa3HbIe MOJISIpHBIE Macchl M pa3Hble TeMIIEpaTypbl B IporpamMMm-Hoi cpene Microsoft Excel.
[Ipoananu3upyiTe NOyYEHHBIE PE3YIBTATHI CAEIANTE BBIBOI.

Tema 3. bapomerpuueckas ¢popmyna. (2 4.)

[Inan:

1. Caenaiite pacuer maBieHus aTMOC(Epbl Ha Pa3IMYHbBIX BBICOTAX JUIS MOJIEKYJ: BOJIOPOJA,
a30Ta, 030Ha, KHUCJIOpOJa, aproHa, M 3aloJIHUTE TAONMUIly Kak MOKa3aHo Ha pucyHke (1) B
nporpamMHoii cpene Microsoft Excel. Ilycth ckopocTe BbIicOTa aTMoc(epHOro cronbda
MensieTcda B mpeaenax ot 0 — 10000 m, mpu Temneparype 298 K.

2. TTocTpoiite rpaduk 3aBUCUMOCTH aTMOC(EPHOTo AaBICHUS OT BBICOTHI M MOJISIPHOW Macchl
B mporpamMMmHOil cpene Microsoft Excel. IlpoananmusupyiiTe mnonyuyeHHbIE pe3yabTaThl
CENIaiTe BBIBOI.

Tema 4. Pactipenenenue bonbivana (2 49.)

[Lnan:

1. IMocTpoiiTe rpaduk 3aBUCHMOCTH aTMOC(EpPHOro NaBI€HHS OT BBHICOTHI U TEMIEpPATyphl B
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nporpamMHoii cpere Microsoft Excel. IIpoananusupyiite noiaydyeHHble pe3yabTaThl caeanTe
BBIBOA. 2. CrenaiTe pacyeT KOHLEHTpAlMH MOJEKYJI OT BBICOTBI M MOJISIPHOM MaccChl JUIS:
BOJIOPO/IA, a30Ta, 030HA, KUCIOpOJa, aproHa, B mporpamMmmHoi cpeae Microsoft Excel. IlycTsb
CKOpOCTh BBICOTa aTMmocdepHoro cronbda Mensercs B mpeaenax or 0 — 10000 m, mpum
temneparype 298 K. IIpoananusupyiite nosrydeHHble pe3yabTaThl U CIETIANTE BHIBOL.

Tema 5. DnemeHThl pU3NUeCKOd KUHETUKHU. (2 4.)

[Tnan: 1. Onpenenurte quamMeTp MOJIEKYJbI BOJBI, ClleNaiTe pacyeT 3(pPEeKTUBHOTO AUAMETPa,
YHCIIO CTOJIKHOBEHUH U JJIMHY CBOOOJHOrO mpobera MoJeKyisl Bojbl o ¢opmynam (1), (2),
(3) B mporpammuoii cpene Microsoft Excel. 2. Iloctpoiite rpaduk 3aBHCUMOCTH JUIMHBI
cBOOOgHOTO Tpobera oT TemrepaTypsl B mpeaenax ot 273 — 500 K mpu HOpmambHOM
nasieHuu. [Ipoananusupyiite nosydyeHHble PE3yabTaThl U CETIANTE BHIBOIL.

Tema 6. DnemeHTHI pU3NUYECKOW KUHETUKHU. (2 4.)

[Tnan: 1. Onpenenurte quamMeTp MOJIEKYJbI BOJBI, ClleNaiTe pacyeT 3(pPEeKTUBHOTO AUAMETPa,
YHCIIO CTOJIKHOBEHUH U JJIMHY CBOOOJHOrO mpobera MoJeKyssl Boabl o ¢opmynam (1), (2),
(3) B mporpammuoii cpene Microsoft Excel. 2. Iloctpoiite rpaduk 3aBHCUMOCTH JUIMHBI
cBoOOgHOTO Tpobera oT TemrepaTypsl B mpeaenax ot 273 — 500 K mpu HOpmambHOM
nasieHuu. [Ipoananusupyiite moydyeHHbIe PE3yabTaThl U CEIANTE BHIBO.

Tema 7. SIBnenus nepexoca B razax (2 4.)

[Mnan: 1. Cpenaiite pacueT JUIMHBI CBOOOJHOTO TMpoOera MOJEKYN KHCIOpoAa TpHU
temriepatype 300 K u HOpMansHOM naBieHUUM raza B mporpammHOi cpene Microsoft Excel
puc. 1, cunras o= 0,36*10-9 m. 2. Caenaiite pacuer kodpduuuenta quddysuu no Gopmyie
(1) m moctpoiite rpaduk 3aBUCHMOCTH OT Temreparypsl B npezaenax oT 300 — 600 K mo
dopmyne (2) mpu HOopMmalbHOM arMocdepHoM HaBieHHH. [IpoaHanusupyiite HOITydYeHHBIE
pe3ynbTaThl U crenaiTe BeIBOJ. 3. Caenaite pacueT kodduimeHTa TMHaMUIECKON BA3KOCTH
MOJIEKYJI KHCIIOpoAa HcIonb3ya Gopmyiny (4) npu temneparype 300 K 1 HopmanbHOM JaB-
JIeHUH ra3a B nmporpammHoii cpene Microsoft Excel, cuurast 6= 0,36*10-9 m.

Tema 8. SIBnenus nepeHoca B razax (2 4.)

[Tnan: 1. IToctpoiite rpaduk 3aBUCUMOCTH KOAPIUITUEHTA THHAMUYECKON BA3KOCTH MOJIE-KYII
KHcaopoga oT temmneparypsl B npenenax ot 300 — 600 K. IIpoananusupyiiTe noaydyeHHbIE
pe3ynbTaThl U caenaiTe BeBoA. 2. CraenmaiTe pacdeT Kod(p(GUIIMEHTa MOJEKYJ KHCIOpoia
ucnons3ys Qopmyny (6) mpu Ttemneparype 300 K u HOpmMaibHOM [daBleHUM Ta3a B
nporpammHoii cpene Microsoft Excel, cunmras o= 0,36*10-9 m. 3. Iloctpoiite rpadux
3aBUCUMOCTU KOI((UIMEHTA TEIJIONPOBOJHOCTH MOJEKYN KUCIOpoJa OT TEMIIEpaTyphl B
npenenax ot 300 — 600 K. [Ipoananu3upyiTe nMoaydyeHHbIE pe3yabTaThl U CIEIANTE BBIBO/.
Tema 9. N3oxopudeckuii mporecc. (2 4.)

[Inan:

1. HccnenoBate 3aBucuMOCTh P/T=const, M30XOpHOro mpolecca OT MOJIIPHOH MaccChl
CJIEIYIOIIMX BEIIECTB: BOJOPOJ, aproH, Iejiuii, METaH, €Ccliu JaBJIEHUE MEHSETCS B Mpeaenax
ot 110 4 armocdep.

2. UccnenoBathb 3aBucuMOCTh P/T=const, H30X0pHOTo mpoiiecca OT TEMIEPATyphl CIeTyOIINX
BELIECTB: BOJOPOJ, aproH, rejui, METaH, €CJIM JIaBJICHHE MEHseTcs B Ipenenax or 1xo 4
atMocaep.

3. IMoctpouts rpaduk m3zoxopuHoro nporecca B koopaunarax P(T);P(V); V(T) mnsa cnenyrommx
BEIIECTB: BOJIOPO/I, apTOH, I'eJIui, METaH.

Tema 10. M3oxopuueckuii mporecc. (2 4.)

[Inan: MonenupoBanue B VBA Ilnan:

1. HccnenoBarh 3aBucuMocTh P/T=const, M30XOpHOro mpolecca OT MO-JSPHOW MaccChl
CJIEYIOIIMX BELIECTB: BOJIOPOJI, apTOH, TeUil, METaH, €CIIU J1aBjie-HUe MEHsETCs B Mpejenax
ot 110 4 armocdep.

2. Uccnenosare 3aBucuMocTh P/T=const, H30XOpHOro Tmpolecca OT TeM-NepaTypsl
CIIEQYIOIIMX BEIIECTB: BOJOPOJ, aprOH, IeJINi, METaH, €CJIU JAaBJICHUE MEHSETCS B Ipelenax

ot 110 4 atmocdep.
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3. IMoctpouts rpaduk m3zoxopuHoro nporecca B koopaunarax P(T);P(V); V(T) nnsa cnenyrommx
BEIIECTB: BOJIOPO/I, apTOH, I'eJIui, METaH.

Tema 11. M3oTepmudeckuii mporecc. (2 4.)

[Tnan: Monenuposanue B Excel

1. Uccnenosare 3aBucumocTb PV=const, n3orepMuyeckoro mpouecca OT MOJSIPHOM Macchl
CJIEYIOIIMX BEILIECTB: KUCIOPOA, TelIHi, YIIIeKUCIblid ra3, a3oT €ciM JaBJIEHUE MEHSETCs B
npenenax ot 110 4 armocdep.

2. HccnenoBate 3aBUCHMOCTh PV=const, HM30T€pMHYECKOro IpoIEecca OT TEMIEPATYPbI
CJIEIYIOLIMX BEIIECTB: KUCIOPOJ, T'eJIUi, YIJIEKUCIIbIN ra3, a30T, €CJIU JaBJICHUE MEHSETCS B
npenenax ot 110 4 armocdep.

3. Hoctpouts rpadux uzorepmuueckoro mporecca B koopamnarax P(T);P(V); V(T) nmns
CJIEYIOIIMX BEIECTB: KHUCIOPOI, TeJIN, YIIIEKUCIIBIN Ta3, a30T

Tema 12. M3otepmuueckuii nporuecc. (2 4.)

[Inan: MogenupoBanue B VBA

1. Uccnenosare 3aBucumocTb PV=const, n3orepMuyeckoro mpouecca OT MOJSIPHOM Macchl
CJIEIYIOIIMX BEILIECTB: KUCIOPOA, TeIHi, YIIIeKUCIblid ra3, a3oT €ciiM JaBJIEHUE MEHSETCsS B
npenenax ot 110 4 armocdep.

2. HccnenoBare 3aBUCHMOCTh PV=const, HM30T€pMHYECKOro IpoIecca OT TEMIEPATYPbI
CJEIYIOLIMX BEIIECTB: KUCIOPOJ, T'eJIUi, YIIIEKUCIIbIN ra3, a30T, €CJIU JaBJICHUE MEHSETCS B
npenenax ot 110 4 armocdep.

3. Hoctpouts rpadux uzorepmuueckoro mporecca B koopamnarax P(T);P(V); V(T) mna
CJIEYIOIIMX BEIEeCTB: KHUCIOPOI, TeIN, YIIIEKUCIIBIN Ta3, a30T

Tema 13. M3o06apuueckwuii npouecc (2 4.)

[Inan:

MonenupoBanue Excel

1. UccnenoBath 3aBucuMocTh V/T=const, n3obapuyeckoro mnpoiecca OT MOJSPHOM Macchl
CJEIYIOLIMX BEIIECTB: KUCIOPOJ, T€Iui, YIJIEKUCIbIN ra3, a30T €ClIM JaBJICHUE MEHSETCS B
npenenax ot 110 4 armocdep.

2. MHccnenoBatre 3aBucuMocTh V/T=const, H300apuueckoro mnporiecca OT TeMIepaTypsl
CJIEIYIOIIMX BEUIECTB: KUCIOPOJ, T'eliui, YIIIEKUCIbIA ra3, a3oT, eCiu JaBI€HUE MEHSETCs B
npenenax ot 110 4 armocdep.

3. Ioctpouts rpadux uzobapuueckoro mpomecca B koopaunarax P(T);P(V); V(T) mns
CJIEIYIOLUX BEIIECTB: KUCIOPO/, TeIHi, YITIEKUCIBIH ra3, a3or.

Pa3znes 2. MogesimpoBaHue 3aKOHOB TEPMOAMHAMMKH (26 4.)

Tema 14. M3o06apuueckwuii npouecc (2 4.)

[Tnan: MonemupoBanue Excel

1. UccnenoBare 3aBucuMocTh V/T=const, n300apuueckoro mporecca oT MOJSPHOM MaccChl
CJIEYIOIIMX BEILIECTB: KUCIOPOA, TelIHi, YyIIIeKUCablid ra3, a3oT €ciiM JaBJIEHUE MEHSETCsS B
npenenax ot 110 4 armocdep.

2. UccnenoBaty 3aBucumocTh V/T=const, n300apuyeckoro rmpoiecca OT TeMIepaTypbl
CJEIYIOLIMX BEILIECTB: KUCIOPOJ, T'eJIUi, YIIIEKUCIIbIN ra3, a30T, €CJIU JaBJICHUE MEHSETCS B
npenenax oT 1go 4 armocdep. 3. Iloctpouts rpaduk wu300apudeckoro Imporecca B
koopauHarax P(T);P(V); V(T) ans cnemyronmx BemIecTB: KUCIOPO, TENN, YITICKUCIbIN Ta3,
a3oT.

Tema 15. Annabatnyeckuit mporecc (2 4.)

[Inan:

1. UccnenoBare 3aBucuMocTh V/T=const, n300apuueckoro mporecca oT MOJSPHOM MaccChl
CJIEYIOIIMX BEIIECTB: KUCIOPOA, TelIHi, YIIIEeKUCablid ra3, a3oT €CiiM JaBJIEHUE MEHSETCsS B
npenenax ot 110 4 armocdep.

2. UccnenoBary 3aBucumocTh V/T=const, n300apuyeckoro rmporecca OT TeMIepaTypbl
CJEIYIOLIMX BEILIECTB: KUCIOPOJ, T'eJIUi, YIIIEKUCIIbIN ra3, a30T, €CIU JaBJICHUE MEHSETCS B

npenenax ot 110 4 armocdep.
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3. Ioctpouth rpaduk uzobapuueckoro mpormecca B koopamHarax P(T);P(V); V(T) mus
CJIEYIOIIMX BEIIECTB: KUCIOPOI, TeIU, YIIIEKUCIIBIN Ta3, a30T.
Tema 16. Annabatuyeckuit mporecc (2 4.)
[Inan:
1. UccnenoBare 3aBucuMocTh V/T=const, n300apuueckoro mporecca oT MOJSPHOM MaccChl
CJIEYIOIIMX BEILIECTB: KUCIOPOA, TelIHi, YIIIeKUCIblid ra3, a3oT €ciM JaBJIEHUE MEHSETCs B
npenenax ot 110 4 armocdep.
2. UccnenoBaty 3aBucuMmocTh V/T=const, n3o00apuyeckoro rmporecca OT TeMIepaTypbl
CIIEAYIOIIMX BEUIECTB: KUCIOPOJ, I'elIui, YIJIEKUCIBbIA ra3, a3oT, €ClIu JaBICHUE MEHSAETCA B
npenenax ot 110 4 armocdep.
3. Ioctpouth rpaduk uzobapuueckoro mpormecca B koopamHarax P(T);P(V); V(T) mus
CJIEYIOIIMX BEIIECTB: KUCIOPOI, TeIU, YIIIEKUCIIBIN Ta3, a30T.
Tema 17. TernoeMKkocTh UcaNBHOTO raza. (2 4.)
[Tnan: MonemupoBanue B Excel 1 VBA
1. UccnenoBares ypaBHeHHE Maiiepa 2. MccnenoBaTh TeOpeMy O paBHOMEPHOM paclpeesIeHUN
CpEIHEeH SHEPTHH 10 CTEMEHSIM CBOOOIBI
Tema 18. IIpumeHeHune nepBoro Havyajaa TEPMOJMHAMUKN K U30XOpUUECKOMY Tporeccy. (2 4.)
[Tnan: Monenuposanue B Excel
1. ITpuMeHeHne NepBOro Havajla TEPMOJIMHAMUKHU K N30XOPUYECKOMY ITpOLECCy
2. UccnenoBarh 3aBUCMMOCTh BHYTPEHHEH YHEPTUH M30XOPHUYECKOrO Ipolecca OT MOJIIPHON
TETIOEMKOCTH U a0COIIOTHOM TeMmeparypsl
3. [TocTtpouTth rpadvku 3aBHCUMOCTEH.
Tema 19. IlpumeHeHune nepBoro Hayajaa TEPMOJMHAMUKU K U30XOpUUECKOMY Iporeccy. (2 4.)
[Tnan: Monenuposanue B Excel
1. ITpuMeHeHne NepBOro Havajla TEPMOJIMHAMUKHU K N30XOPUYECKOMY ITpOLECCy
2. UccnenoBarh 3aBUCMMOCTh BHYTPEHHEH YHEPTUH M30XOPHUYECKOrO Ipolecca OT MOJIIPHON
TETIOEMKOCTH U a0COIIOTHOM TeMmeparypsl
3. [TocTpouTts rpaduku 3aBHCUMOCTEH.
Tema 20. [IpumeHeHune nepBoro Havyajaa TEPMOJMHAMUKU K U30TEPMUUECKOMY Tporieccy. (2 4.)
[Tnan: Monenuposanue B Excel
1. ITpuMeHeHne nepBOro Havajla TEPMOJIMHAMUKN K TEPMUYECKOMY IIPOLIECCY.
2. UccnenoBarh M3MEHEHUE KOJIWYECTBA TEIJIOTHI 38 CYET COBEPILIEHUS paOOTHI.
3. MozaenupoBaHue YaCTHOW 3aJauu.
Tema 21. IIpumenenue mepBoro Havyajga TEPMOAMHAMUKH K U30TEPMUYECKOMY TMpoIieccy. (2 4.)
[Tnan: MonenupoBanue B Excel
1. ITpumeHeHne IepBOro Havana TEPMOJIMHAMUKHN K TEPMHUUYECKOMY MPOILECCY.
2. UccnenoBarh M3MEHEHUE KOJTMUECTBA TEIUIOTHI 38 CUET COBEPIICHUS PAOOTHI.
3. MoaenupoBaHue YaCTHOM 3aa4H.
Tema 22. [lpumeHeHune nepBoro Havyajaa TEPMOJMHAMUKY K H300apuyecKoMy mporeccy. (2 4.)
[Tnan: MonenmupoBanue B Excel
1. IlpumeHeHre nepBOro Havyajga TEPMOJIMHAMUKH K H300apUYecKoMy IpoIieccy.
2. UccnenoBarh 3aBUCUMOCTH pabOThI raza MpH U300apuyecKoM MpoIecce OT MOJISIPHOI
TETIOEMKOCTH U a0COTIOTHOM TEMIepaTyphl.
3. [ToctpouTts rpaduku 3aBUCUMOCTEH.
Tema 23. [IpumeHeHne nepBoro Havyajaa TEPMOJMHAMUKY K H300apuyeckoMy mpoueccy. (2 4.)
[Tnan:
1. IlpumeHeHne nepBoro Havyajaa TEPMOJIMHAMUKY K H300apUYeCcCKOMY TpoOLecCy.
2. UccnenoBarh 3aBUCUMOCTB pabOThI raza MpH U300apuyecKoM IMPOIEcce OT MOJISIPHOM
TETIOEMKOCTH U a0COIIOTHOM TeMIeparTyphl.
3. [TocTtpouTth rpaduku 3aBUCUMOCTEH.
Tema 24. IlpumeHeHre epBOro Hayajaa TEPMOJIMHAMUKY K aMabaTH4ecKoMy Iporeccy. (2

q.)
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[Tnan: MonenuposBanue B Excel
1. UccnenoBare PVy=const. 2. MUccaenoBats TVy=const. 3. UccnenoBars Ty Vy=const.
4. IToctpouTh rpauku 3aBUCUMOCTEH.

Tema 25. MonenupoBanue nukina Kapso (2 41.)
Mognenuposanue nukia Kapro B Excel, VBA
Tema 26. MonenupoBanue nukina Juzens (2 4.)
MonenupoBanue nukia Juzens B Excel

6. IlepeyeHb y4eOHO-METOANYECKOr0 0O0eceYeHNs AJIsl CAMOCTOSITeIbHOM PadoThl
00y4aroImuxcsa No JMCUMILINHE (pa3aeny)

6.1 Borpocek! 1 3a1aHus AJI51 CAMOCTOSITEIbHOM PadoThl

Hecsatbiii cemectp (20 4.)

Pasnen 1. MoaenupoBaHne 3aKOHOB MOJIEKYJIAPHO-KMHeTHYecKoi Teopun (10 u.)

Bun CPC: *Iloaroroska K J€KIIHOHHBIM 3aHSITUIM
[Toctpoiite rpaduk 3aBUCUMOCTH CKOPOCTEN TPeX U YETHIPEX aTOMHBIX MOJIEKYJ APYTUX
BEIICCTB OT TEMIIepaTyphl B mporpammHoi cpene Microsoft Excel. [Ipoananusupyiite
HOJTy4YEHHBIE PE3YJIbTAThI U CleaiiTe BEIBOA.
[TocTpoiiTe rpaduk 3aBUCUMOCTH CKOPOCTEH TPEX U YETHIPEX AaTOMHBIX MOJIEKYJI OT MOJIIPHOM
Macchl BeulecTBa. [Ipoananu3upyiTe nosryyeHHbIE pe3yIbTaThl U ClIENalTe BHIBOIL.
Cnenaiite pacyeT OTHOCUTENIBHON CKOPOCTU MOJIEKYJI a30Ta, METaHA U YTJIEKUCIIOIO Ta3a 1o
dopmyne Makcseria.
Chemnaiite pacyeT: BO CKOJIBKO pa3 U KaK U3MEHHUTCS CPENIHAS CKOPOCTb IBUKEHUSI MOJIEKYIT
IpU Iiepexozie 0T KUCIopoJa K Bo1opoay?
[TpuBenuTe BBIBOI OapoMeTprUeCcKor (POpMyIIBL.
Cnenaiite pacuer 115 3a/1a4: Ha Kakoi BeicoTe h HaJl MTOBEPXHOCTHIO 3eMiIM aTMOC(hEpHOe
JTaBJICHHE BIBOE MEHBIIIE, YeEM Ha ee noBepxHocTu? Cunurtath, yTo Temmneparypa T Bo3ayxa
paBHa 290 K u He uzmensiercs ¢ Boicotoid. 1o pesynbraram noctpoiite rpaduk 3aBUCUMOCTH
JABJICHUS OT BBICOTBHI aTMOC(EPHOTO CTOJI0A, CACIANTE BBIBOI.
[TocTpoiiTe Tpaduk 3aBUCUMOCTH JJIMHBI CBOOOAHOrO IpoOera MOJEKyl BOJAOpOAa OT
temneparypsl B npenenax ot 273 — 500 K npu HopmanibHOM naBinenuu. lIpoananusupyiite
HOJTy4YEHHBIE PE3yJIbTAThI U CIeaiiTe BEIBOA.
[IpencraBpTe rpaduvecKyro 3aBUCHIMOCTH KO3()(PUIIMEHTOB TepeHoca OT JaBICHHUS.
HccnenoBate 3aBucuMocTh P/T=const, n30xopHOro npouecca OT MOJIIPHON Macchl APYTHX
BEIIIECTB, €CITN JIaBJICHUE MEHSETCS B Ipezenax oT 1710 4 atmocdep.
Pasnen 2. MoaenupoBanune 3aKk0HOB TepMoaMHAMUKH (10 4.)
Bun CPC: *[TonroroBka K NpakTHYECKUM / 1a00pATOPHBIM 3aHATHIM
[IpoBecTH aHaIN3 TEOPETUUECKOTO MaTepuaa 1o reme « TepMoauHaMuKay Ha CTPYKTYpHbIE
AJIEMEHTHI (PU3MYECKUX 3HAHUH.
Pemmts 3anaun u3 yueOHuka. MonekynsapHas gusuka 1 TepMOAMHAMUKA: yueOHOoe mocobue /
coctaBurenu O. B. ['omy6esa [u np.]. — Jlunenk: Jluneuxuit ['TIY, 2019. — 66 c¢. — TekcT:
JIeKTPOHHBIH // JlaHb: 3neKTpoHHO-OnbaoTeunas cucrema. — URL:
https://e.lanbook.com/book/146726.
46 ctp. Ne 160-170. [IpousBectu pacueTsl ¢ HCHOIb30BaHUE TabIMuHOTO Mpoueccopa Excel,
VBA.

[IpoBecTr aHaNIM3 TEOPETUIECKOTO MaTepuaa 1o Teme « TeroBsie MamHbD) Ha

CTPYKTYpHBIE 3JIEMEHThI (PU3NYECKUX 3HAHUM.

Pemmte 3amaun u3 yaeOHUKA.

MornekynsipHas Gpu3MKa U TepMOAUHAMKKa: yueOHoe nocobue / cocrasurenu O. B. ['onmyGeBa

[u np.]. — Jlumenk: Jlunerkuii I'TTY, 2019. — 66 ¢. — Tekcr: anmekTpoHHbIi // JlaHb:

3JIeKTpOHHO-OnbmoTeynas cucrema. — URL: https://e.lanbook.com/book/146726
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46 ctp. Ne 170-185. IIpousBecTu pacueTsl ¢ UCTOIB30BaHUE TAOIUYHOTO mporeccopa Excel,

VBA

8. OueHouHbIe cpeacTBa

8.1. [Toka3are/qn U KpUTEPHH OLCHUBAHUSA KOMIIETEHUMH, IIKAJIbI OLlEeHUBAHMS

2 (HE 3aUTEHO) HIKE
MIOPOTOBOTO

3 (3auTeHO)
TOPOTOBBIN

4 (3auteH0) 0a30BBIN

5 (3auTeHO)
OBBIIIIEHHBIHN

[1K-11 CriocoGeH ucnoib30BaTh TEOPETUUECKHUE U IPAKTUYECKHE 3HAHUS JJI1 TOCTAHOBKH U
pelleHHsl UCCIIeA0BATENbCKHX 3a/1a4 B TIPEAMETHOM 001acTu (B COOTBETCTBUU C MPODUIIEM U
ypoBHEM 00y4eHHs) U B 001aCTH 00pa30BaHUS

[IK-11.1 Ucnonb3yeT TeopeTUUECKUE U MPAKTUUECKHE 3HAHUS ISl IOCTAHOBKHU M PELICHUS
HCCIIEI0BATENIbCKUX 3a/1a4 B IPEIMETHOM 00J1aCTH B COOTBETCTBUU C NMPO(DUIEM U YPOBHEM
o0yueHus ¥ B 00acTi 00pa3oBaHMsl.

He cniocoben
UCIIOJb3YeT
TEOPETUYECKHUE U
MPAKTUYECKHE 3HAHUS
JUTSL IOCTAaHOBKH U
pereHus
HCCIIEIOBATEIbCKUX
3aJa4 B IPEeIMETHOM
obnacTu B
COOTBETCTBHUH C
npoduaemM 1 ypoBHEM
oOy4yeHHs ¥ B 00IacTH
oOpa3oBaHusl.

B nenom ycnemno, HO
0ecCcCUCTEMHO
UCIIOJB3YET
TEOPETUUECKUE U
MPAKTHYCCKHUEC 3HAHUS
JUIA IOCTAaHOBKU U
pelIeHus
HCCIIEN0BATEIbCKHUX
3a/1a4 B IIPEIMETHON
obnacTu B
COOTBETCTBUU C
npoduaeM U ypoBHEM
00y4deHust v B o0actu

B nenom ycniemso, HO
C OTJICJIbHBIMU
HeZ04YeTaMu
UCTIONb3YeT
TEOPETUYECKUE U
MPaKTUYECKHE 3HAHUS
JUTSI IOCTAHOBKHU U
pereHus
HCCIJIEI0BATEIbCKUX
3ajJ1a4 B IPEIMETHOM
obnactu B
COOTBETCTBHH C
npoduaemM U ypoBHEM

CnocobeH B
IMOJIHOM 00BeME
HCIIOJTB3YET
TEOPETHUYECKHUE U
MIPAKTHYCCKHE
3HAHHUSA I
IIOCTAaHOBKH U
pelieHus
HCCIIEIOBATEILCK
HX 337134 B
MIPEAMETHOU
o0nacTu B
COOTBETCTBHU C

o0pa3oBaHMs. 0o0yueHus ¥ B 001acTH | mpodusem u
00pa3oBaHUsl. YpPOBHEM
oOy4yeHHs U B
obnacTtu
00pa3oBaHMsI.

[TK-11.2 [IpoekTupyeT U pemaeT uccieI0BaTeIbCKUe 3aa49i B IPEJAMETHON 00J1acTh B
COOTBETCTBHUH C MpoduiieM U ypoBHEM 00yUeHHs M B 0071aCTH 00pa30oBaHusl.

He cniocoben
MPOEKTHUPOBATh U
pemaer
HCCIIEIOBATEIIbCKUE
3a/1a4M B IPEIMETHON
o0nactu B
COOTBETCTBHH C
npouiieM U ypOBHEM
oOy4deHus 1 B 00JIacTH
00pa3oBaHMUs.

B nenom ycnemno, HO
0OeccrCcTeMHO
NPOCKTHPYET U
pemraer
HCCIIEIOBATEIILCKUE
3a7]a4u B MPEIMETHOM
obnacTu B
COOTBETCTBUH C
npoduiIeM U ypOBHEM
oOyueHus u B 0061acTu

B nenom ycniemso, HO
C OTAEIbHBIMU
HeJ04YeTaMu
IIPOEKTUPYET U
peraer
HCCJIEI0BATENIBCKHE
3a/1a4M B IIPEIMETHON
obnactu B
COOTBETCTBHH C
npoduiieM 1 ypoBHEM

CnocobeH B
IMOJIHOM 00BeME
MIPOCKTHPYET U
permraer
HCCIIEIOBATEILCK
M€ 3a7a44 B
MIPEAMETHOU
o0nacTu B
COOTBETCTBHU C
npodunem u

o0Opa3oBaHUs. 00y4eHus ¥ B 001aCTH | YpPOBHEM
o0Opa3oBaHwsl. oOy4yeHUs U B

obnacTtu
00pa3oBaHMs.

[1K-14 Cnoco0eH ycTaHaBIMBATh COZIEpKATEIbHbIE, METOIOJIOTMUECKUE U
MHUPOBO33PEHUYECKHUE CBS3H MPEAMETHON 00JIaCTH (B COOTBETCTBHU C MPO(UIEM U YPOBHEM
00y4eHHsI) CO CMEKHBIMHU HAyYHBIMHU O0JACTIMU

[1K-14.1 ®opmMupyeT MeXIUCIUILTHHAPHBIE CBSI3U (DU3UKH C TPeIMETaMu
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CCTCCTBCHHOHAYYHOT'O ITMKJIA.

He cnioco6en
¢dbopmHpoBaTH
MEXTUCIIMTUTHHAPHBIC
CBSI3U (PM3UKH C
npeaMeTaMu
€CTECTBEHHOHAYYHOTO
ITUKITA.

B nenom ycnemno, HO
0eCCHCTEMHO
dbopmupyet
MEXIUCIUTUTMHAPHBIC
CBSI3M (PU3HKH C
npeaMeTaMu
€CTECTBEHHOHAYYHOTO
HHKJIIA.

B nenom ycnemso, HO
C OTJICJIbHBIMU
HE/I0ueTaMu
bopmupyet
MEXTUCIATUTMHAPHBIC
CBSI3U (PU3HKH C
npeaMeTaMu
€CTeCTBEHHOHAYYHOTO
ITUKJTA.

Croco0OeH B
IMOJIHOM O00BbeMe
bopmupyer
MEXKTUCIUILTHHAD
HEIE CBSI3H
busuku ¢
npeaMeTaMu
€CTECTBCHHOHAYY
HOT'O [HKJIA.

[1K-14.3 ®opmupyeT MEXIUCHUILIMHAPHBIE CBSI3U MHPOPMATUKU C IPeIMETaMHI
€CTECTBEHHOHAYYHOI'O IIUKJIA.

He cnioco6en B nenom ycnenino, Ho | B nenom ycnemino, Ho | CriocobeH B
(dbopmMHpOBaTH 0eCcCHUCTEMHO C OTJICITEHBIMA MIOJTHOM 00BEME
MEXIUCIUIUTMHAPHBIE | GOopMHUpYET He/loueTaMu ¢bopmupyer
CBSI3U HH(DOPMATHKH C | MEKAUCIUIUIMHAPHBIE | GOpMHUpYyeT MEX TUCTIUTITHHAD
npeaMeTaMu CBSI3U MH(OPMATHUKH C | MEXIUCLUUIUIMHAPHBIE | HBIE CBA3M
€CTECTBEHHOHAYYHOTO | TpeIMETaMH CBs13u HH(QOPMATUKH C | HHPOPMATHKH C
LUKIIA. €CTECTBEHHOHAYYHOTO | MpeAMeTaMH npeaMeTaMu
UKJIA. €CTECTBEHHOHAYYHOIO | €CTECTBEHHOHAYY
IIMKJIA. HOTO IMKJIA.
YpoBeHb [IIxana oneHUBaHUA I MPOMEKYTOUHON [IIxana
c(OpMHUPOBAHHOCT aTTecTaluu OLIEHUBAHMS 1O
1 KOMITETEHIIUU DK3aMeH 3auer bPC
(muddepenrpoBaHHbIN
3a4eT)
[ToBbIIEHHBIN 5 (oTM4HO) 3a4TEHO 90 — 100%
basoBblit 4 (xopo110) 3aYTEHO 76 —89%
IToporossiii 3 (YIOBIETBOPUTENBHO) | 3aUTEHO 60 —75%
Huxe noporosoro | 2 HE 3a4TEHO Huxe 60%
(HEeyJIOBJIETBOPUTEINIHHO)

8.3. Bonnpochl npoMexyTOUHOM aTTeCcTAlUM
Hecarbiii cemectp (3auer, [IK-11.1, IIK-11.2, [1K-14.1, I1K-14.3)

1. CpaBHUTE CKOPOCTH ABUKEHHS Ta30BBIX MOJIEKYJI CO CKOPOCTBIO 3BYKa.

2. KakoBbI pe3ynbTaThl U pu3nueckuit cMbici omnbita HITepHa?
3. KakoB ¢uznyeckuil cMbIci unciaa ABOTaapo U MOCTOSIHHOM bonbliMaHa U yHUBepcaibHOU

ra30BOH IMOCTOSHHOM?

4. KakoB ¢uznyeckuil cMbUT GYHKIIMU pacTpeAeIeHUs] MOJIEKYJ IO CKOPOCTSIM?
5. KakoB ¢u3nueckuii CMbICT IUIOTHOCTH BEPOSTHOCTU paclpesesieHUus] MOJEKYN 10

CKOpOCTSIM?

6. [Ipoananusupyiite rpaduk GyHKIUN pacnpeaeaeHus MOJIEKYII IO CKOPOCTSIM.

7. Kak, 3Hass (QyHKUUIO pacrpeieneHus MOJEKYd IO CKOPOCTSM, MepelTH K (QyHKUIUU
pacnpeneneHus o SHEprusm?

8. B uem cyth pacnpenenenus boabimana?
9. KakoB ¢usuuecknii cmMbIci 3akoHa MakcBemia—bonbiivana?
10. Kak gaBnenue atMocepsl 3aBUCUT OT BBICOTHI TP Pa3IMYHbBIX MOJIIPHBIX Maccax?

11. Kak gaBneHue atMocgepbl 3aBUCUT OT BBICOTHI NMPHU Pa3IMYHBIX TEMIIEpaTypax MOJEKyI

BelecTtna?

12. Kakoii ¢puzndeckuii cMpica 3()(heKTUBHOTO CEYEHUST MOJIEKY?
13. 3aBucuT 1M CcpemHss JIMHA CBOOOJHOTO TpoOera MOJIEKYJ OT TeMIlepaTyphl raza?
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[Touemy?

14. Kak u3MEeHUTCSI CpeTHss JUTHHA CBOOOIHOTO TTpo0era MOJIEKyJI C YBEJTMYECHUEM JaBICHUS ?
15. O6bscHUTE (HPU3NUECKYIO CYIIHOCTH 3akoHOB Dypbe, duka, HetoToHa

16. [Touemy TepMOAMHAMUYECKUN U CTATUCTUUECKUN (MOJIEKYJIIPHO-KUHETHUECKHI) METO/IBI
UCCIIEOBAHNUSA MAKPOCKOIMYECKUX CHUCTEM Ka4€CTBEHHO PA3IUYHbI U B3aUMHO JOTOJIHSIOT
JIpyT pyra?

17. B 4eM 3akio4aeTcs MOJIEKYJSIPHO-KMHETUYECKOE TOJIKOBAHME JIaBIEHMs Tasa?
TepMoanHaMUYECKOW TEMITEpaTyphl?

18. B 4em comepkaHME€ M KakoBa LI€Jb BBIBOJAA OCHOBHOTO YpPaBHEHHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH ra3oB?

19. Yem ommuyaroTcsa oOpatumble M HeoOpatumble mpouecchl? Iloyemy Bce peanbHBIE
MpoLecchl HeOOpaTUMBbI?

20. JlaiiTe MNOHATHE TEMJIOBOM MAIIMHBI, YE€M OTIMYAETCs TEIUIOBOM JABHUraTellb OT
XOJIONWIILHOU MaIlluHbI?

21. Jlnst yero HeoOXOAMM XOJOAMJIBHMK TEIUIOBOW MamuHe? Bo3moxkeH nu mpouecc, Npu
KOTOPOM TEIUIOTa, B3Task OT HarpeBaTess, MOJIHOCThIO MTpeodpasyeTcs B padboTty?

22. Chopmynupyiite Teopemy Kapho.

23. Kak Beramcnsercs pabora u KIIJ] muxna Kaprno?11. Yem ompenemsiercss KIIJ mmkia
Kapno? Kakue mamunsl o6nanatot MmakcumanbaeiM KIT/?

8.4. Meroguyeckne MaTepualibl, ONpeleJsOlIMe IMPOUeaIyPbl OLCHUBAHUS 3HAHUM,
YMEHHMH, HABBIKOB H (WJIHM) ONbITA [JeATEJbHOCTH, XAPaKTEPH3YIOLIMX JTAMNbI
¢popMupoBanus KoMIeTeHUHH

IIpouenypa mpoMEXyTOYHOM aTTecTaMM B HMHCTUTYTe peryiaupyercsa «llonoxenuem o
3aueTHo-3Kk3aMeHalnoHHON ceccun B PI'BOY BIIO «MopaoBcknii rocynapCTBEHHBIN
neaarornyeckuii ”HCTUTYT uMeHn M. E. EBceBbeBa» (yTBEPkKAEHO Ha 3acEaHUU YUYEHOTO
coeta 29.05.2014 1., mpotokon Nel4); «IlomokeHneM O HE3aBUCUMOM MOHHUTOPHHTE
KauecTBa oOpasoBaHus cryaeHToB B PI'BOY BIIO «MopaoBckuil rocynapcTBEHHBIN
negarorudyeckuii HCTUTYT uMeHn M. E. EBceBbeBa» (yTBEp»AE€HO Ha 3aceaHUU YUEHOTO
coera 29.05.2014 1., mporokon Nel4), «Ilomoxenuem o (OHIE OLIEHOYHBIX CPEACTB
mucuuiuinHel B @I'BOY BIIO «MopnoBckuil ToCy1apCTBEHHBIA MEIarOrH4eCKUii HHCTUTYT
umenn M. E. EBceBbeBa» (yTBepkKIeHO Ha 3acelaHuu YueHoro cosera 29.05.2014 r.,
potokoi Nel4).

[TpomexyTouHas aTTecTalys MpoBOIUTCA B (hopMe 3adeTa.

3aueT ciy)uT GOpMOH TPOBEPKH YCBOCHHS YUeOHOTO MaTepHaa M BBIMTOTHEHUS CTYJACHTaAMHU
1a0opaTopHBIX padoT.

[Ipn GanabHO-PEUTHUHIOBOM KOHTpOJIE 3HAHUI WTOrOBas OIIEHKAa BBICTABIAETCA C YYETOM
HaOpaHHOI cyMMBI OaJlJIOB.

CobecenoBanue (yCTHBIN OTBET) Ha 3a4eTe.

Jlns oueHKH c(HOPMUPOBAHHOCTH KOMIIETEHIIMM IOCPEACTBOM colecenoBaHus (yCTHOTO
OTBETAa) CTYICHTY IpPEIBApUTEIbHO Mpe/IaraeTcsl MepeueHb BOMPOCOB MM KOMIUIEKCHBIX
3aJJaHUM, MTPEIoNaralouX YMEHHEe OPUEHTHPOBATHCS B MpodsieMe, 3HaHHE TEOPETHUECKOro
MaTepuana, yMEHHUsS IMPUMEHSITh €ro B IMPaKTHYEeCKOM NpoQecCHOHaIbHOU NesTeNbHOCTH,
BJIa/ICHNE HaBbIKaMH U ITPUEMAMHU BBINIOJHEHUS IPAKTUUECKUX 3aJaHUM.

[Ipu oneHKe TOCTIKEHU CTYJCHTOB HEOOXOMMO 00pamiaTh 0co00e BHUMAHHE Ha:

— YCBOEHHE MPOTPaMMHOI0 MaTepHaa;

— YMEHHE u3jarath NporpaMMHbBIN MaTeprall HayYHbIM SI3bIKOM;

— YMEHUE CBS3bIBAaTh TEOPHUIO C IPAKTUKOM;

— YMEHHUE OTBEYaTh Ha BUJIOM3MEHEHHOE 3a/JaHUE;

— BIIaJICHUE HaBBIKAMU MTOMCKA, CUCTEMAaTH3allMd HEOOXOIUMBIX UCTOYHUKOB JINTEPATypPhl MO
n3ydaeMoil npooOieme;

— yMeHHe 000CHOBBIBATh MPUHATHIEC PELICHHUS;

— BIJIAACHUC HaBbIKaAMW W IpHUEMaMH BBIIIOJTHCHUA IMPAKTHYCCKUX Sa)IaHHﬁ; — YMCHHEC
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MOJKPEIUISTh OTBET MUTIOCTPATUBHBIM MaTEPHATIOM.
KonrekcrHass yuyeOHas 3ajgada, mpoOieMHas CHUTyalusi, CUTYallMOHHAas 3ajada, KelcoBoe
3ajanue Ilpu ompeneneHuH ypoOBHS JOCTHXKEHUH CTYIEHTOB MpPU pPEUICHUH Y4eOHBIX
MPaKTUYECKUX 3a/1a4 HEOOX0IMMO o0pariark 0co60e BHUMaHHUE Ha CIEAYIOIIee:

— CHOCOOHOCTH OIpeNeNsiTh W NPUHUMATh LEeIM Y4eOHOH 3ajJaud, CaMOCTOSTEIbHO W
TBOPYECKH TUIAHUPOBATH €€ pelIeHNe KaK B TUIIMYHOMN, TaK U B HECTAaHJAPTHOM CUTYyallUu;

— CHCTEeMaTU3UPOBaHHbIE, IITyOOKHE U TIOJTHbIE 3HaHUS 110 BCEM pa3JieiaM IpOorpaMMBl;

— TOYHOE MCMOJIb30BaHUE HAYYHON TEPMUHOJIOTUH, CTUIMCTUYECKH IPaMOTHOE, JIOTHYECKU
MPaBUIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI U 3a/1aHUS;

— BIQJICHHE MHCTPYMEHTapueM Yy4eOHON AMCUMIUIMHBI, yMeHue ero 3((EeKTHUBHO
UCTIOJIb30BaTh B IOCTAHOBKE U PEIICHUH YUeOHbBIX 3a/1ay;

— I'PaMOTHOE UCIOJb30BAHNE OCHOBHOM U JOTIOJIHUTEIBHON JTUTEPATYPHI;

— YMEHHE WUCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUU JUI pEIICHHS
y4eOHBIX 3a71a4, UCII0JIb30BaTh HAYYHbIE JOCTHKEHUS IPYTUX AUCIUILINH;

— TBOpYECKas CaMOCTOsITeJbHAas paboTa Ha NPAKTUYECKHUX, JIa0OPAaTOPHBIX 3aHATHSAX,
aKTHBHOE YYacTHE B TPYIMIIOBBIX OOCYKICHUSX, BHICOKHH YPOBEHBb KYJIBTYPHI HCIOTHEHUS
3aJaHuH.

9. IlepedyeHb OCHOBHOM M [IONIOJHUTEIBHON y4eOHOM JIUTepaTyphbl

OcHoBHas 1uTEpaTypa

1. UnTtepaktuBnbie cuctembl Scilab, Matlab, Mathcad [DnextponHbIli pecypc]| : ydeOHOE
nocobue / N.E. ITnemmnckas, A.H. Turos, E.P. banepraunosa, C.1. lyeB ; MuHucTepcTBO
oOpasoBanus u  Hayku Poccun, @eznepasbHOE  TOCYJapCTBEHHOE  OOPKETHOE
oOpa3oBareibHOE YUpeKICHHE BBICIIEro NpodeccuoHansbHoro obpasoBanus «Kazanckuit
HAallMOHAJBHBIM  MCCIIEIOBATEIbCKUM  TEXHOJOTMYECKUH yHHBepcuUTeT». - Kaszanp
Usznmarenscteo KHUTY, 2014. - 195 c¢. - URL : http:/biblioclub.ru/index.php?
page=book red&id=428781&sr=1

2. Kynacoga, C.B. Kypc nekuuit no o6meit ¢pusnke : yuebnoe nocodue s 6akanaspos / C.B.
KynmacoBa, M.B. Conomuxuna. - M. ; bepnun : lupekr-Menua, 2016. - Y. 1. Mexanuka.
MonekynsipHas ¢pu3uka U TepMoAMHAMUKaA. - 174 c. : ui., Tabn. - bubmuorp. B kH. - ISBN
978-5-4475-6909-9 ; To xe [Onextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book red&id=436995&sr=1

3. Manbnues JI. ., lllymuxuna K. A. , Menkux A. B. , TloB3nep A. A. MonekynsapHas
¢u3uka U TepMoMHAMUKA: yueOHoe mocolue [DnexTponHslii pecype] / JI. I. Manbimes u
np..— ExarepunOypr: MUznatensctBo Ypanbckoro yauBepcurera, 2014—-85¢. Pexxum moctyma:
http://biblioclub.ru/index.php?page=book red&id=275941&sr=1

JdonmosiHuTEILHAS JIMTEPATYpPa

1. Maiiep, P. B. Pemenue ¢usnueckux 3amad B 3JeKTpoHHBIX TaOmunax Excel : yueGHOe
nocobue / P. B. Maiiep. — I'mazoB : I'TTIM um. Koponenko, 2016. — 150 c¢. — Tekcr :
aNeKTpoHHbI  //  Jlamb  :  anekTpoHHO-OMOmmoreuHas — cucrema. —  URL:
https://e.lanbook.com/book/122540

2. KpacunbaukoB, B. B. Maremartuueckue mojenu u Metoabl B cpene Excel — oObekr
npodecCUOHAIIbHON KOMIIETEHIIMM YYHUTeNss MaTeMaTuKu M HMH(QOpMATUKU : YydeOHo-
MeTtoauueckoe nocodue / B. B. KpacunpaukoB, M. M. Mockosckuii, B. C. Touckun. —
Craspomnoins : CI'TIH, 2017. — 176 ¢. — ISBN 978-5-6040510-8-5. — TekcT : 31€KTpOHHBIH
// JIanb : 3nekTpoHHO-0MONMMoTeunas cuctema. — URL: https://e.lanbook.com/book/117703

10. Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTEepHET)
1. ilt. kharkov.ua - Jlekiuu no ¢usuke. Orypuos A.H., ba3osslii yposens BTY3a,

2. vargin.mephi.ru - ®usnka ctysentam u mkoiabHHKaM. OOpazoBaTenbHbId mpoekT A.H.
Bapruna, MHUOU.

3. teachmen.csuru - " ®usukam - mnpenojaBarensiM M cTyaeHTam'". BuprtyanpHas
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nabopatopusi.
11. MeToguyeckue yKazaHusl 00y4ar0IMMCS 110 OCBOCHUIO TUCUMIIIMHBI (MOIYJIs1)
[Tpu ocBOeHMM MaTepHaja TUCHUILTMHBI HEOOXOAUMO:
— CIUIAaHUPOBATh M PaCHpeeNIUTh BpeMsi, HEOOX0IMMOe ISl U3YyUEeHUSI TUCIUIINHBI,
— KOHKPETU3UPOBATh JIs ce0s MJIaH U3yueHHs MaTepHrana;
— O3HAKOMHTHCSI ¢ OOBEMOM U XapaKTepOM BHEAYAUTOPHOW CaMOCTOSITENbHOM padoThI s
IIOJIHOLIEHHOTO OCBOEHUS KaX10 U3 TEM JUCIUIUINHBL.
Cuenapuii n3y4yeHus Kypca:
— npopaboTaiiTe KaKAyI0 TEMY I10 MpeiaraeMoMy HIKE ajrOpUTMY JIeHCTBHIA;
— peryisipHO BBINONHSANTE 3aJaHus JId CaMOCTOSTENbHOM paboThl, CBOEBPEMEHHO
OTYUTBHIBAUTECH MPENOIABATENIO 00 UX BHIMOJIHEHUH;
— HM3Yy4MB BEChb Marepuaj, IpoBepbTe CBOIl ypOBEHb YCBOEHHUS COAEP)KaHUS TUCHUIUIMHBI U
TOTOBHOCTh K CZaye 3a4yeTa/sK3aMeHa, BBIMOJHUB 3aJaHUsi U OTBETHUB CAMOCTOSTENLHO Ha
MIPUMEPHBIE BOIPOCHI JIsl TIPOMEXKYTOUHOU aTTECTALIUH.
AAroput™ paboThl HaJl KQXKI0U TEMOI:
— W3y4MTE COJIEep’KaHHWEe TEeMbl BHayasle IO JIEKIMOHHOMY MaTepuaiy, a 3aTeM IO JAPYTrUM
HUCTOYHUKAM;
— IPOYMTANTE TOMOIHUTEIBHYIO JIMTEPATYPY U3 CIUCKA, MPEAJIOKEHHOTO IPEToiaBaTesieM;
— BBIIMILIUTE B TETPAJb OCHOBHBIE MOHATHS M KaTErOPUU IO TEME, UCTOJb3Ys JEKIMOHHBIN
MaTepuan WU CJIOBapH, YTO TOMOXKET OBICTPO MOBTOPUTH MaTepHajl MpU MOATOTOBKE K
IIPOMEKYTOYHOM aTTeCTaluu;
— COCTaBbTE KpAaTKUU IJIaH OTBETA MO KaKJIOMy BOMNPOCY, BHIHOCUMOMY Ha 0OCY)XJIeHUE Ha
ayIMTOPHOM 3aHSATHH;
— IIOBTOPUTE OIpPEIEICHNUs TEPMUHOB, OTHOCSIIUXCS K TEME;
— MpoayMaiiTe NpuMepsl U WIUTIOCTPALUU K 00CYKICHHIO BOIIPOCOB MO U3y4aeMoil TeMe;
— no0epuTe IUTATHl YYEHBIX, OOIIECTBEHHBIX NesiTeNel, MyOIUIUCTOB, YMECTHBIE C TOUKU
3peHHs 00Ccyx1aeMoit MpoOIeMbl;
— TPOAYyMbIBAWTE BBICKA3bIBAHUSA IO TEMaM, MPEIJIOKEHHBIM K ayJIUTOPHBIM 3aHATHSM.
Pexomenganu o pabote ¢ IUTEpaTypoil:
— 03HAKOMBTECh C AHHOTALMSMHU K PEKOMEHJOBAHHOM JHUTEpaType U ONpPEeIUTEe OCHOBHOM
METOJ] U3JIOKEHUS MaTepHralla TOro WM HHOTO UCTOYHHUKA;
— COCTaBbTEe COOCTBEHHbIE aHHOTALIUU K APYTUM HCTOYHUKAM, YTO IOMOXKET MPH MOATOTOBKE
pedepaToB, TEKCTOB peue, MpH MOAr0TOBKE K MPOMEKYTOYHOH aTTecTalum,
— BbIOEpUTE TE UCTOUHUKHU, KOTOpPbIE HauboJIee MOIXOAT A1l U3yUEHUS] KOHKPETHON TeMBI;
— npopaloTaiiTe coJep>kaHue WCTOYHUKA, CHOPMYIUpPYiTe COOCTBEHHYIO TOUKY 3pEHMs Ha
mpo0seMy ¢ Omopoit Ha MOTYyYECHHYI0 HH(POPMAITHTO.
12. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOTH I
Peanuzamust yaeOHO# mporpaMmbl 00€CTIEUMBACTCS JOCTYIIOM KaXKJIOTO CTYICHTA K
UH(POPMAILIMOHHBIM pecypcaM — AIIEKTPOHHON OMOIMOTEKe M ceTeBBIM pecypcam MHTepHer.
st ucnionb3oanust UKT B yueOHOM miporiecce UCTIONB3YETCsl MPOTPAMMHOE 00ECTIeUeHHE,
MO3BOJISIOILEE OCYIIECTBIIATH TOMCK, XPAaHEHUE, CUCTEMATU3ALINIO, AaHAJIN3 U MPE3EHTALNIO
nHpopmMalmy, HSKcnopr HHPopMmanuMu Ha  UUGPOBBIE  HOCHUTENH, OPraHU3alUIo
B3aMMOJICHCTBUS B peasIbHOM U BUPTyaJIbHOW 00pa3oBaTeIbHOIl cpere.
NunuBuayanbHble pe3yinbTaTbl OCBOCHUS TUCHUIUIMHBI CTyIEHTaMH (PUKCUPYIOTCS B 2JIEKTPOHHOMN
UH(POPMAIIMOHHO-00pa30BaTeIbHOM cpesie YHUBEPCUTETA.
12.1 Ilepedyenp nporpaMMHOro ooOecmedeHuss (OOHOBJICHHME NPOM3BOAUTCH IO Mepe
NOSIBJICHUS] HOBBIX BepPCUi POrpaMMbl)
- Microsoft Windows 7 Pro — Jlunien3ust Ne 49399303 ot 28.11.2011 .
— Microsoft Office Professional Plus 2010 — JIunensus Ne 49399303 ot 28.11.2011 r.

— 1C: Yruepcuter [IPO® — Jlunenznonnoe cornamenne Ne 10920137 ot 23.03.2016 ..
12.2 Ilepeyenb HUHGPOPMALMOHHO-CIIPABOYHLIX CHCTeM (00OHOBJIEHHE BBINOJIHSIETCS
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e’KeHeIeJIbHO)

1. Uudopmarnmonno-npaBoBas cucrema «I'APAHT» (http:/www.garant.ru)

2. CripaBounas npasoBas cucrema «Koncynsrantllmtocy ( http:/www.consultant.ru)
12.3 IlepeyeHb coBpeMeHHBbIX NPO¢ecCHOHANBHBIX 023 JaHHBIX

DnexTpoHHas OubnmoTeyHas cuctemMa Znanium.com( http://znanium.com/)

Enunnoe okHO goctyna k oOpazoBatensHbIM pecypcam (http://window.edu.ru)
Hayunas snexrponnas Oubnmoreka eLibrary.ru https:/www.elibrary.ru/defaultx.asp
13. MarepuajbHO-TeXHMYECKOe o0ecneyeHue TUCIUIIMHBI(MOIYJIs)

Jns  mpoBeseHUS — ayIMTOPHBIX — 3aHATHHA  HEOOXOAMM  CTaHNAPTHBIA  HAOOp
CIeLUaNIU3UpOBaHHOW  yueOHOM MeOenn W ydyeOHOro  OOOpyIOBaHUS, a  TaKke
MyJbTUMEAUIHOE 000pylOBaHME JJIs JEMOHCTpAlUMM Mpe3eHTaluil Ha jekuusax. Jos
NPOBECHUs] TNPAKTUYECKUX 3aHATUH, a TakkKe OpraHMU3alUU CAMOCTOSTEIbHONH paboThI
CTYJCHTOB HEOOXOJMM KOMIBIOTEPHBIM Kilacc ¢ paboynMMu MecTaMu, 00eCTeUHBaIOIIUMU
BbIXOJ B 1IHTEpHET.

WuauBuayanbHble pe3yabTaTbl OCBOEHUS TUCUUIUIMHBI (DUKCUPYIOTCS B 3JIEKTPOHHON
MH(POPMALMOHHO-00pa30BaTEeIbHOM Cpesie YHUBEPCUTETA.

Peanuzamnus yueOHON mporpamMmbl OOECIIEUMBACTCS JOCTYIIOM KaXXIOTO CTYAEHTa K
MH(POPMALMOHHBIM pecypcaM — 3JIEKTPOHHOW OuOnmoTexke M ceTeBbIM pecypcam VHTepHer.
Jna ucnonws3zoBanuss MKT B yueOHOM mpouecce HEOOXOAMMO HaJMYME IMPOTPAMMHOIO
obecreyeHus, MO3BOJISIONIETO OCYLIECTBIAT, MNOUCK HHGpopManMu B ceTu VIHTepHerT,
CHCTEMAaTH3aINIO0, aHAJN3 U MPE3CHTAINI0 HHPOPMAIIH, SKCIOPT HH(POpMAIUU HA UPPOBHIE
HOCHTEIIN.

VYyeOHast aymuTopus A IPOBeACHUS yueOHbIX 3aHATUi. Ne303

VYuebHasg ayauTopus s OPOBEIEHMsI 3aHATHHM JIEKUMOHHOTO THIA, 3aHATUH
CEeMHMHAPCKOT0 THIIA, TPYNIIOBBIX M WHAMBHUIYAIbHBIX KOHCYJBTAIMH, TEKYIIETrO KOHTPOJIS U
IIPOMEKYTOYHOH aTTecTaluy, KypCOBOI'O IPOEKTUPOBAHHUS (BBIIIOJIHEHUS KYPCOBBIX padoT).

[Tomemenue ocHamEeHO 00OPYIOBAHUEM U TEXHHUECKUMU CPEJICTBAMU OOYUYEHHUSI.

OcHoBHOE 000pyOBaHHUE:!

ABTOMAaTHU3MpOBaHHOE pabodee MecTO B COCTaBe (CHUCTEMHBIH OJOK, MOHHUTOD,
KJIaBHATypa, Mblllb, TApHUTYpa, NPOEKTOp, MHTEPAKTUBHAs JI0CKAa), MAarHUTHO-MapKepHas
J0CKa, KOMITbIOTEpHI — 13 mT.

YyeOHO-HaArIAHbIe T0OCOOUS:

IIpesenranumu.

[Tomemenue st caMOCTOSITETLHOM PabOTHI.

YuTanpHBIN 32J1 3JIEKTPOHHBIX pecypcos, Ne 101 6.

[TomemeHne YKOMIUIEKTOBAHO CHEIHAIM3UPOBAHHON MEOETbI0 U TEXHUYECKUMU
CpeacTBaMH OOy4eHHUSI.

OcHoBHOE 000pyI0BaHUE:!

KommiproTepHass TEeXHHMKa C BO3MOXKHOCTBIO MOAKIIOUEHUs K cetu "MuTepHer" u
o0OecrieueHHEeM JIOCTyla B  DJJEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIbHYIO  CpeIy
yHHUBepcUuTeTa (KoMIboTep 12 mT., MyJIbTUMEIUHHBI IPOEKTOP 1 MIT., MHOTOQYHKIIHOHAIbHOE
ycTpoicTBO 1 WT., mpuHTep 1 1T.).

YyeOHO-HarIAHbIe IT0COOUS:

[Ipe3enTanuu, OSIEKTPOHHBIE JHCKH C YYEOHBIMH H Y4eOHO-METOAUYECKUMU
OCOOHSIMHU.

MoagrotoeneHo B cucteme 1C:YHuepcutet (000018469) 14


https://www.elibrary.ru/defaultx.asp
http://window.edu.ru/
http://znanium.com/
http://www.consultant.ru/
http://www.garant.ru/

