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PaGouas nporpamma qucrurinabl «MosekymsipHas ¢usukay /coct. JlplekoBa
A.X. — Hanpuuk: KBI'Y, 2023 r., 38 c.

PabGouass mporpamMma mnpemHasHaueHa ISl CTYJIEHTOB OYHOH (HOPMBI
oOyueHus 1o  HampaBieHutro noArotoBku 11.03.04  DnektpoHuka U
HAaHOXJIEKTPOHHUKA, BO 2 cemecTpe, | kypca.

PaGouass  mporpamma  cocraBieHa ¢ yd4eTtoM  (pemepanbHOTro
roCyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa BBICHIETO OOpa30BaHUS I10
HampaBiieHnto noaroroBku  11.03.04 DOnexkrpoHMKa W HAHOAPJIEKTPOHUKA,

YTBEP)KJICHHOTO TpHUKa3oM MuHucCTepcTBa 00pa3oBaHus M Hayku Poccuiickoi
®eneparuu Ne 927 ot 19.09.2017



Conepxanue

Pa3nenbl IUCIUTIITUHBI, U3YUAEMBIE B CEMECTPEC..eeeeuurrreeeeurereeeanrreeeesnreeeesnsnseeessnnnnnns 8

JIuct n3MeHeHui (IOMOIHEHHIT) B paboueil mporpaMme AUCHUTITHHBI

1. Heapb u 321241 0CBOEHUA TUCUMUILINHBI

[leapto w3ydeHHs] JUCHUIUTHHBI «MoNeKkyisapHas (QU3HKa», SBISCTCS
npejacTaBieHne  (GU3MKM KAk~ pe3yJbTaTa  HaOMIOJEHUS, DKCIIEPUMEHTA,
pa3MbIlUIeHus] 1 00001IeHus onbiTa. M3yuyas Hanbosiee obmme U mpocTbie GOpMbI
JIBVKEHUS MATepud H B3aWMHOE TMpeBpaiieHue JSTuX (OpM ABUKCHUS,
HE0OX0aMMO CcOpPMUPOBATHh B CO3HAHWM CTYJEHTAa TaKyl0 KapTHHY, KOTOpas
HanOoJiee TOJIHO OTpaXkayia Obl CBOMCTBA peaIbHOTO MUpA.

Tak kak Hayka B 3HAYUTEJIBHOM YaCTH CBOEW HOCUT 3KCIIEPUMEHTAIbHBIN

XapaKkTep, TO OHHOﬁ nu3 ueneﬁ npernogaBanuAa ¢€ ABJIACTCA O3HAKOMIICHUC
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oOydarolmuxcs C OCHOBHBIMH  METOJAaMU  HAOMIOJEHUS, U3MEpPEeHHUs W
skcriepuMeHTa. [lomyueHHble 3HaHMSI JIOJDKHBI  CIIOCOOCTBOBATh  Pa3BUTHIO
(bU3NYECKOro MBIIIJICHUS CTYJACHTOB, OCBOCHUIO UMU COBPEMEHHOW (U3UYECKOU
KapTUHBl MHpa, (OPMUPOBAHHWE HAYYHOTO MHUPOBO33PEHHUS M, TEM CaMbIM,
3a7I0KUTh QYHIAMEHT JIJISl H3yUEHUS CTICIIMATbHBIX TUCIUTUIHH.

OcBoenue yueOHON nTucUUIIMHBL «MonekynspHas (U3ruKa» COCTOUT B TOM,
4TOOBI, BBIPA0OTATh Y CTYACHTOB JUATIEKTHUKO-MATEPUATUCTUUYECKOE MOHMMAaHHE
IpUPOJIbI, CHOPMUPOBATH HAYYHBIM METOJI MBIIUICHHUS, BOCIHTATh WHXCHEPHYIO
MHTYULIMIO, OCBETUTh MHPOBO33PEHUYECKHE U METOJOJIOTUYECKUE MPOOIEeMbl
(Gu3MKH, OTPa3UThb OCHOBHBIE YEPThl COBPEMEHHOW €CTECTBEHHO - HAy4HOMU
KapTUHBl MHpA, IOKa3aTh BaXXHYIO pOJb COBPEMEHHOW (HU3UKH B PEIICHUU
rII00AIBHBIX TIPOOJIEM deNoBeYeCTBA (PHEPTETUYECKOM, IKOJOTHYECKOW U Ap.);
MOJITOTOBUTH CTYJAEHTOB K H3YYCHHIO TEOPETHUECKUX U CIHEIUAIBHBIX KYpPCOB
(bu3HKH.
3anauu:

- JaTh CTYJCHTaM OCHOBHBIE TIOHATHS, OMNPEACICHUS U 3aKOHBI
MOJIEKYJIIPHOU (PU3UKH;

- pa3BUTh HAaBBIKM SKCIEPUMEHTAIILHOTO MCCIEAOBAaHUS U OIpeIeIeHHUs
OCHOBHBIX TTApaMETPOB U CBOMCTB TeE,

- OCBOUTH METOJIMKY aHAJIM3a U PELICHUs 3a7a4.

I/ISY‘IGHI/IC AUCHUILIMHBI HAIIPAaBJICHO Ha IIOATOTOBKY CIICHIUAIMCTOB, CITOCOOHBIX
pemaTb HpO6H€MBI, BO3HHUKAOIHWEC IIPpHU MPOU3BOACTBC M JKCILITyaTalluu I/IBJIGJ'II/Iﬁ
QJICKTPOHUKHM MW HAHOJJICKTPOHHUKH C YYCTOM O6JI&CTI/I, THUIIOB MW 3aJa4d
HpO(l)GCCHOHaJIBHOI)'I ACATCIIBHOCTH B COOTBCTCTBHH C HpO(l)eCCI/IOHaHLHLIMI/I
CTyACHTaMM:

° 40.058 «H)XeHep-TeXHOoIJIoT 1o IIPOU3BOACTBY 15631 (17071

MUKPODJIEKTPOHUKW», KOTOpBIM yTBepxkaAeH mpukazom Muntpyaa Poccun ot
03.07.2019 Ne480n u 3apeructpupoad Muntoctom Poccun 29.07.2019 Ne55439;

° 40.104 «Cnenuanuct no U3MEPEHUI0 NapaMeTpPoOB U MOAU(PUKALIMA CBONCTB
HAHOMAaTEpPUAJIOB M HAHOCTPYKTYP», KOTOPBIM yTBEpXkJIEH MNpukKazoM MUHTpyIa
Poccun ot 07.09.2015 No593Hn (B penakuum, BBefaeHHo# B neticteue ¢ 20.01.2019
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r. npukazom Muntpyga Poccun ot 14.12.2018 Ne807H) u 3apeructpupoBaH
Muntoctom Poccun 23.09.2015 r. Noe38983.

2. Mecro mucumminnsl B ctpykrype OITOIT BO

HucrumimHa otHocuTcsi K 6azoBoit wactu b1.5.16.02 yuebGHoro murana
11.03.04 DnekTpOHKMKA HAHORJIEKTPOHUKA.

JUis  yCHemHoro ycBOGHHMsI AUCUMIUIMHBI «MomnekynsapHas —Qusukay
HEOOXOAMMO 3HaHUE (PU3UKHU B Mpeaenax MporpaMMbl CpEeTHEH MIKOMIBI , a TaK XKe
napajuieIbHOE N3YYeHHE MaTeMaTHKH, B YaCTHOCTH, TAKUX €€ Pa3/IeioB, KaK:

a)  Maremaruueckuii aHanu3z - guddepeHHHanTbHOE U UHTErpajbHOE
ucUKclieHne QYHKINI HECKOJIBKUX MEPEMEHHbIX

0)  DnemMeHTHl TEOPHH BEPOSITHOCTH U MaTEMAaTHUYECKON CTAaTUCTUKH

B)  Juddepennmnanbupie ypaBHeHus - auddepeHIuanbHble YpaBHEHHUS C
pa3fenAIomMMUCS TIepEeMEHHBIMU, TuddepeHInaTbHble  YpaBHEHUS BTOPOTO
nopsiIKa.

OcBoeHue TVCIUTITAHBI «MounekysipHas buznka» JIOTKHO
MPEIIeCTBOBATh M3YUYCHHUIO TUCIUIUIMH: SJCKTPUYECTBO M MarHeTU3M, ONTHKA,

(dusuka KonebaHu U BOJIH.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIUILIUHBI
[Iporecc u3yueHust NUCIUIUIMHBI HAIIpaBjieH Ha (OPMUPOBAHUE DJIEMEHTOB
cieayromux komnereHiuid B coorBerctBuM ¢ ®I'OC BO u OIIOII BO mno

JAHHOMY HAIIpaBJICHUIO ITOATOTOBKH:

Kareropus Kog wu naumenoBanue | naukatopsl (moka3aTtenu) TOCTHKEHUS
KOMIIETEHIINH TUN | KOMIETEHLIUN KOMIIETEHIIHH
3a1au




Cucremuoe
KPUTHYECKOE
MBIIIJICHUC

VYK-1.Cnocoben
OCYUIECTBIISAITh  IOMCK,
KPUTUYECKUM aHaIu3 |
cuHTe3  uH(popMauuwy,
IPUMEHATh CHCTEMHBIN
MOJIXOJ JJsl PpeUleHUs

IIOCTAaBJICHHBIX 3aJa4

VYK-1.1.

3HaTh: - METOJHMKH TOUCKa, cOopa
00paboTku wuH(pOpMaNUU; aKTyaJdbHbIE
poccuiickue M 3apyOekHble HCTOYHHKH
uHpOpMaLUU B cdepe
npodecCHoHaTBHOM JIESITEIIbHOCTH,

METOA CUCTEMHOTI'O aHaJIn3a.

YK-1.2.
YMeTh: -IPUMEHATh METOIHMKHU ITOMCKa,
coopa wm 00paboTkuM MH(pOpPMALIUU;

OCYIIECTBIISATh KPUTHUYECKUN aHAIU3 M
CUHTE3 HWH(OpMAIUK, TMOJYYSHHON U3

Pa3HBIX HCTOYHHKOB,; NPUMEHSATh
CHCTEMHBId  TMOAXON ISl peIICHHS
MOCTABJICHHBIX 337a4.
Hayunoe MbInuienue OIIK-1. Cnocob6en | OIIK -1.1.
HCTIOJIB30BATh
[IONOIKEHNUS, 3aKOHBI 1 3Haer byHIaMeHTaTbHbIE 3aKOHBI
Metomsl  ecrecTBeHmpx | TPHPOABI M OCHOBHBIC ¢busnueckue u

HAayK U MAaTCMAaTHUKU IJIA

MATEMAaTHYCCKUEC 3aKOHBI

peICHUA 3anaq | OrIK-1.2.
VHKEHEPHOU
eI TeIbHOCTH YMmeeT npuMeHsTh pU3nuecKrue 3aKOHbI U
MaTEeMaTHYECKUE METOJBI JIUIS PEIICHUS
3aJa4 TEOPETHMYECKOTO U MPHUKIAJTHOTO
xapakTepa
OIIK-1.3.
Brnageer HaBbIKAaMH ~ HCHOJB30BaHUS
3HaHUW (U3UKK W MATEeMAaTUKH TIpU
pEIIeHNU PAKTUYECKUX 3a7a4
UccnenoBatenbckas OIIK-2. Cnoco6en | OIIK-2.1.
CaMOCTOSITENILHO
JIESITCIIbHOCTD IIPOBOIHTE HaxomuT W KpUTHYECKH aHATU3UPYET
SKCTIEPHMEHTATBHBIE nHpopmaruto, HeOfiXO,I[I/IMyIO JUTS
T —. 41 | PCUICHHS NIOCTaBJICHHOM 3a1a4H

UCIIOJIb30BaTh OCHOBHBIE
npuemMbsl  00paboTKH |
NpeCTaBICHUS

MOJIYYCHHBIX OAHHBIX

OIIK-2.2.

PaCCManI/IBaeT BO3MOJHBIC BapUAHTBI

pemicHus 3aJa4u, OncHUBaA nux




JIOCTOMHCTBA U HEJOCTATKU
OIIK-2.3.

@opmyJIHpyeT B paMKax IOCTABJICHHOMN
e MIPOEKTa COBOKYITHOCTb
B3aUMOCBSI3aHHBIX 3ajay,
o0ecreYnBaroNINX €€ TOCTHKEHUE

B PE3YJIbTaTC OCBOCHHUA JUCHUIINIMHBI CTYACHT JOJIKCH:

3HaTh:

- OCHOBHBIC TIOHSTHS U 3aKOHBI MOJEKYISPHOW (U3MKH, UX MaTEeMaTHUYECKOE
BBIPAKCHHC,

TPaHUIBl WX TPUMEHUMOCTH, TPUMEHEHHWE 3aKOHOB B  MPaKTUYECKHUX
PHIOKCHUSX;

- pyHIaMeHTaIbHbIC (PU3NUYECKHUE OMBITH U UX POJIb B Pa3BUTHH HAYKH;

METO/IbI SKCIIEPUMEHTAIBHOTO U TEOPETHUECKOT0 HCCIICIOBaHUs B (DU3UKE;

- IOHUMATh CYIIHOCTH SIBICHUN B MEXAHUKE;

- OCHOBHBIE (DM3MYECKUE BETUYMHBI U (PU3NUECKHE KOHCTAHTHI, UX OMPEICICHHE,
CMBICII, CIOCOOBI U €TUHUIIBI KX U3MEPCHUS,;

YMers:

- MPaBWIBHO MOHUMAaTh U OOBACHATH (PM3MUECKUE 3aKOHBI SBJICHWUS W CBOWCTBA
TEJ, OTJIMYATh TUIIOTE3bI OT HAYYHBIX TCOPHIA;

- TIOJIb30BAThCS OCHOBHBIMU (PH3WYECKUMH TPHUOOpaMHU, CTAaBUTh W PEIIaTh
IPOCTEHIITNE IKCTIEPUMEHTAIBHBIC 33/1a4H;

- BUJIETh (PU3UYECKOE SIBJICHUE C PA3HBIX TOUEK 3PEHUS;

- MBICJIUTh TBOPUYECKHA U CAMOCTOSITEIIBHO;

- I0JIK30BATHCA NMPHU PabOTE CIIPABOYHOMN M YUEOHON JTUTEPATYPO;

- OIIEHUBAThH JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOH WH(OPMAITUH;

Bnaners:



- MCTOJaMH Ha6J'IIOI[eHI/I${ U TOYHOI'O UIBMCPCHU, 4 TAKKC OCHOBHBIMU IIPUCMaMH U

METOJIaMHi 00paOOTKHU PE3yJIbTaTOB IKCIIEPUMEHTA;

- MCTOAAaMHU PCIICHUA KOHKPCTHBIX 3aJa4 U3 PA3JINYHBIX oOnacrent

MOJICKYJISIPHON (U3UKHU U TEPMOJIMHAMUKH.

[IprnoOpecTH OMBIT AESATENTLHOCTH:

- B o0J1acTu npoBe/ieHus (PU3UYECKOro IKCIEPUMEHTA

4. ConepkaHue U CTPYKTYpa TUCIUILUINHBI

HanmMenoBanue pasnienoB (TeM) U UX cojiep>KaHue MpUBECHBI B Ta0IuIE 1.

Pasgenbl AUCLUNANHBI, M3yyaemble B cemecTpe

Tabmuna 1

Ne
pasuesa

HauMeHoBaHMe U colep:KaHue Pa3eioB

KoanuyecTBO 4acoB

Bcero/KonrakTHas

padoTa

JI

113

J3

CPC

2

3 4

5

6

DJIeMeHTbI MOJIEKYJISIPHO - KHHETHYECKO Teopuu

CratucTuueckuil ¥ TepMOJUHAMUYECKUM METOIbI
uccliieoBaHusl. MakpoCKOIMUYECKOE U MUKPOCKOITUYECKOE
COCTOSIHHE TEPMOJIMHAMUYECKON cucTeMbl. Macca u
pa3mepsl mosiekyn TerioBoe paBHoBecue. [lonsitue
TeMIiepaTypbl. Mojienb uaeaqbHOro ra3a. 3aKOHbI,
ONHUCHIBAIOIIME MTOBEICHUE UICATBLHOIO ra3a. Y paBHEHUE
COCTOSIHMSI MICAJIBHOTO ra3a - ¥Ypanenue KnaneipoHa -
Meunpeneena

4

3

IlepBoe HaYaJI0 TEPMOAUHAMMUKH

BuyTpennss sneprus cucremsl. [lepBoe Hauano

TepMoanHaMuku. PaboTa coBepiiaemas TeoM npu
M3MEHEeHUsAX oOobema. Yucio creneHel cB0OO bl MOJICKYJIBI.
3aKoH pacnpeeseH!s] YHEPTUHU 10 CTETICHSIM CBOOOIBI.
TermnoeMkocts. YpaBHenue Maiiepa. Henocrarku
KJIACCHYECKOW TEOPHH TerutoeMKocTH. [TonsTue o
KBaHTOBOH TEOPHUH TEIUNIOEMKOCTH.
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JJIeMEeHThl CTATHCTHYECKOH PU3UKH

HCKOTOpI)IC IIOHATUA U3 TGOpI/II/I BepOSITHOCTI/I.
XapakTep TEIUIOBOTO JABMXKEHHUS MoOJeKyd. Ywucio
yIIapoB MOJIEKYJ O CTeHKY. JlaBjJeHue ra3a Ha CTEHKY.
OcHOBHOE YypaBHEHHE MOJEKYISPHO KHUHETUUYECKOI
TEOpUM HJCalbHBIX Ta30B. 3akoH MakcBemna o
pacrpeneneHue MOJIEKYJ IO CKOPOCTSAM M SHEPTHUSIM.
bapomeTrpuueckas dbopmyna. Pacnipenenenus
bonermana m MakcBenna - boneimana. Cpenaee 4uciio
CTOJIKHOBEHUH W CPEIHSS IJIWHA CBOOOIHOTO Tpodera
MoJsiekyn. OmnbITHOE O0OOCHOBAaHHUE MOJIEKYJIAPHO -
KHHETHUYECKOW TEeOpHUH.

Makpo - u Mukpococtostuue. CTaTUCTHUECKUI Bec.
OHTpomnus .

10

Bropoe HaYa10 TEPMOAMHAMHUKH.

OHTpomnus uaeanbHoro raza. Hexkoropsie npuMeHeHUs
SHTpONHH. TepMOIMHAMUYECKHE TOTCHIIUAIIBI.
AnmnabatHslii ipouecc. [lomurponsslil nporecc. O6paTtumele
1 He oOpatumble npoueccsl. Kpyrosoii mpouecc (LUK).
Bropoe Hauano repmonnHamuku. Teopema HepHcera.
TemnoBsle ABUTAaTENN U XOJIOWIBHBIE MAIIMHBL. [k
Kapno u ero KIIJ[ ms uneansHoro rasa.

I'a3 ¢ Me:xxkMOJIEKYISIPHBIM B3aUMOACHCTBUEM U
JKHIKOCTH.

Cuibl M MOTEHIIUATIbHAS SHEPTHST MEKMOJIEKYJIISIPHOTO
B3auMoJIecTBUs. YpaBHeHue Ban - nep - Banbca.
N3otepmel Ban - nep - Banbca u ux ananuz. CBOMCTBO
*)unkocteil. [ToBepxHocTHOE HaTsKeHUE. CMayMBaHME.
JlaBiieHre TI0/1 HICKPUBIIEHHON MOBEPXHOCTHIO KUIKOCTH

TBepaoe cocrosinne

Teepapie Tena. MOHO- M TOTUKPUCTAIIIBL. THUITBI
KPUCTALTMYECKHUX TBEP/BIX Tell. JleheKThl B KpucTaiax.
TemmoeMKocTh TBepbIX Tel. Mojens DiiHmTeitHa u Jlebas.
[IpencraBnenue o poronax. Pazossie nmepexoss I u Il poxa.
Kpucrannuzanus, niaBiaeHue, HICIapeHHUE, CyOIMMaIus.
@da30BbIE AMATPAMMBI.

SIBJjieHus mepeHoca.

MounekynsipHO - KUHETUYECKasi TEOPUSI SIBJIEHUU IIEpEHOCA
B razax. /luddysus B razax. Bsskocts razos.
TernonpoBOIHOCTE Ia30B. YJIbTpapa3peKEHHbIC rasbl.
Oddvius. Tennosas rdbdvius.

Hroro

144

34

59




CTpyKTypa TUCHUTUIMHBI IPEACTABICHA B Ta0IHUIE 2.
Tabnuua 2.

OO6mast Tpy10€MKOCTh TUCITUTIINHBI COCTaBIsIeT S 3a4eTHBIX enuHuIl (180 vacos)

TpyroeMKoCTh, 4achl

Buy paGoTsr

2 cemectp | Beero
OO0m1as Tpy10€MKOCTh (B yacax) 180 180
KonTaktHas pabora (B yacax): 85 85
Jlexunonusie 3austus (JI) 34 34
[Ipaktuueckue 3austus (113) 17 17

Cemunapckue 3anarus (C3) - -

Jlabopatopusbie padoTtsl (JIP) 34 34

CamocrosrenbHas padorta (B yacax): 59 59

Pacuerno-rpaduueckoe 3amanue (PI'3) - -

Pedepar (P) - -

Occe (I) - -

KonTponshas padora (K)

CamocToATeNbHOE U3YUEeHUE Pa3/IesIOB/TEM

KypcoBas pabdora (KP) / Kypcooit mpoekr (KII) | - -

(KP)

[logroroBka W  MOPOXOXKIECHHE MOPOMEKYTOUHOM | 36 36
aTTecTalluu

Bun mpomMexxyTouHOM arTecTanun 3auer,

OK3aMCH

[lepedeHb JIEKIIMOHHBIX 3aHATUN IPUBEAEH B Tabauue 3.

TaoOmuma 3.

JIeKuMOoHHbIe 3aHATUNA

| No /i | Tema
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I. CtaTucTU4YECKU U TEPMOJUHAMUYECKUN METOJIbI UCCIIEIOBAHMUS.

2. MaKPOCKOHI/I‘ICCKOG U MUKPOCKOITNUYICCKOC COCTOSAHUC TepMOHHHaMHHGCKOﬁ
CHUCTEMBI

3. Macca u pa3mepbl MOJIEKYI.

1. TennoBoe paBHoBecue. [lonsiTue TeMnepatypsl.

2. Mopenp HAcalIbHOIO rasa. 3aKOHBI, OIMUChIBAIOMINE TTOBCACHUEC NACAJIBHOTIO
rasa.

3. YpaBHEHUE COCTOSHUA UJEAIbHOrO0 raza — Ypanenue Knaneiipona —
Meunneneena.

Brympennss snepeus cucmemuwl. Ilepsoe nauano mepmoouHamuxu.

Paboma coseputaemasn mejaom npu USMEeHEeHUAX obvema.

1. Yucno cmeneneti c60600bl MONEKYIbL. 3AKOH PABHOMEPHO2O PACHPEOeleHUs IHEPSUU
no cmenexsam c80000bl MOJIEK)bl.

2. Tennoemxkocmo. ¥Ypasnenue Matiepa.

3. Heoocmamkxu kraccuyeckoil meopuu menioemKocmu. Tousmue o keanmoesoi
meopuu menjiloemMKoCnu.

1. Hexomopuie nonamus u3 meopuu 8eposimHoCcmu.
2. Xapaxmep mennogo2o 08udcenuss MOaeKyiL.

3. Yucno yoapos monexyn o cmeHky. /lasnenue 2a3a Ha CMeHK).

1. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO KUHETUUYECKOU TEOPUHU U eaTbHbIX ra30B.

2. 3akoH MakcBenia o pacupCaciaCcHUC MOJICKYJT IO CKOPOCTAM U DHCPTHUAM.

1. bapomerpuueckas popmyna. Pacnpenenenus bonbpiimana u
Makcsenna — boapimaHa.

2. CpenHee 4uClIO CTONKHOBEHUHU U CPEAHSS JIMHA CBOOOIHOTO
npobera MoJeKyI.

3. OnbiTHOE 000CHOBAHUE MOJIEKYISPHO — KHHETHYECKON TEOPUU.

1. Makpo — u Mmukpococtosinue. CTaTUCTUYECKUI BEC.

2. DHTpONHUs

1. OuTpOonus uneanbHOro raza. Hekoropbeie npuMeHEHUs YHTPOIMH.

11




2. TepmoanHaMuyecKre MOTEHIINAJIBI.

10

1. AnguabaTtusiit mponecc. [lonmuTpomHeiii mpomecc.

2. O6patumbie 1 He oOpaTuMbIe mpoliecchl. Kpyrooii mporecc (IUKII).

11

1. Bropoe Hauano tepmoanHamuku. Teopema HepHcra.

2. TennoBeie nBuratenu u xoJioguibHble MamuHbl. [{ukn Kapuo u ero KITJ mis
UJIEATBHOTO Tas3a.

12

1. Cunbl 1 mOTEHIIMATbHAS SHEPTUA MEKMOJIEKYIIPHOTO B3aUMOJAECTBUS.
2. YpaBHenue Ban — nep — Baansca.

3. U3otepmel Ban — nep — Baanbca u ux ananus.

13

1. CBoiicTBO x)uakocteil. [loBepXHOCTHOE HATSIKEHHUE.
2. CmauuBaHue.

3. JlaBiieHrE NIOJ UCKPUBIEHHON MOBEPXHOCTHIO JKUAKOCTH.

14

1. TBepasie Tena. MOHO- U MOJUKPHUCTAIIIBI
2. Tunbsl KpUCTANINUYECKUX TBEPJBIX Tl

3. edekTsl B KpUCTaIax.

15

1. TemoeMKoCTh TBEpABIX Tel. Moaens DiiHmTeliHa u Jlebas.

2. Hcnapenue, cyOnumanus, IaBjleHle U Kpuctaaaus3anus. AMopdHsle Tena

16

1. ®a3zossie nepexonsl | u Il pona. Kpucrannuzanus, niaBieHue, ucnapeHue,
cyOnumanus.

2. ®a30BbIe qUArpaMMBbl.

17

1. SIBneHus MNEepeHOCa B TCPpMOAUHAMHUYCCKN HCPABHOBCCHBIX CUCTCMaAX.

2. Bakyym u Metoauka ero noiydeHus. CBoMCTBa yJibTpapa3peKECHHBIX Ia30B.

IIpakTHyecKkue 3aHATHS, UX COJeP:KaHUe U 00beM B yacax.

Kamnoe CEMHNHAPCKOC (HpaKTH‘ICCKOC), 3aHATHC  MIpeanojgaract

3aKpEIUIEHUE TEOPETUUECKUX 3HAHUW 10 TeMe JIUCHUNIWHBL. 4

YCIICHIHOIO PpPCHICHUA 3aJadd Ha IIPAKTHYCCKOM 3aHATHH, CTYIACHTY

12




HEOOXOIMMO XOpOIIO OPUEHTUPOBATHCA (3HATH MaTepuags - SBJICHUU,
TeopeMbl, pabouue (Gopmyibl) Mo TemMe, MO KOTOPOM pemaroTcs 3ajayu.
CTyneHT NOJIKEH MOHSTh YCJIOBHE 3aJauM, YTO TpeOyeTcs OmpeaAciuTh B
3ajladye, KpaTKO BBINIMCATh JIAHHBIC 3a/lauM. Y CII€X B PEIICHUMW TOW WJIM MHOU
3aJla4u 3aBUCHUT (TIpoleHTOB Ha 50 1 0oJiee) OT TOr0 HACKOJIbKO MPaBUIBHO
OyJzeT cocTaBlieHa cxeMa (pUCYHOK) K 3ajaye, ¢ y4eTOM HampaBJeHUS CUJIBI,
JIEUCTBYIOIIEH HA TaHHOE TeNo (YacTUIly U T. 11.).

Hwxe npuBoasaTcs 3amadu, pemniacMbple Ha 3aHATHAX W J0Ma IO

COOTBETCTBYIOIIUM TeMaM Kypca (JIuT. Ne:4)

Tema 1. MoJieKy/JISIpHO - KHHETHYECKAsl TEOPUA UAEATbHbIX ra3oB (64.)

Homepa 3amanuit - 2.1,2,3,4,5,6,7,8,9, 10;
Ha nom: -2.11, 12, 13, 14.
Howmepa 3aganwit 2.16, 17, 18, 19,20,21,22.23,24,25;
Paznenbl AuCUUIUIMHEL, U3y4aeMble B CEMECTPE 8

Ilepeuennb 1abopaTOPHBIX PadoT.
1. Onpenenenrie yHUBEpCaIbHOM Ira30BOM MOCTOSTHHON METOJOM OTKAUYKH.
2. Onpenenenrie MOJEKYJISIPHON Macchl M INIOTHOCTH I'a3a METOI0M OTKAYKH.
3. Onpenenenne ko3pdUIMEHTa TEIIONPOBOJHOCTH BO3yXa METOJOM HarperToi
HUTHU.
4. OnpeneneHue cpeHen JIMHbBI CBOOOAHOTO npodera u 3PEeKTUBHOrO TUaMeTpa
MOJIEKYJI BO3/lyXa.
5. Onpenenenue K03PPUIMEHTA BA3KOCTH BO3/lyXa KallUUIIPHBIM METOJIOM.
6. OnpeneneHne OTHOLEHUS TEIUNIOEMKOCTEN BO3AyXa IPU ITOCTOSIHHOM JABJICHUU
u ooveme MerogoM Kitemana - Jlezopma.
7. OnpeneneHne TeI0EeMKOCTH METAJTIOB METOIOM OXJIAXKICHHS.
8. OmnpeneneHUe OTHOCHUTEIBHOW BIIAXKHOCTH BO3JyXa IICUXPOMETPUYECKUM
METO/IOM U IOCTOSIHHOM NICUXPOMETpA.

9. Onpenenennie ko3hPuIMEeHTa BI3KOCTH KUIAKOCTH 110 MeToxy CTokca.

13



CamMocTosiTe/IbHOE H3YyYeHHE Pa3iesioB TucHUIUIHHBI (Tadauuna 4).

CamocrosTenbHass paboTa CTYAGHTOB - Ba)KHEHIAs COCTaBHas 4YacTb
obmero mporecca obydenusi. [lmanHomepHas opraHuzanus 3TOro Buja pabOTHI
SIBIISICTCS. OJHUM W3 ITyTEH MOBBIIICHUS YCIIEBAEMOCTH CTYACHTOB. B ydeOHOM
IUTaHE Ha KaXIbIH CEeMECTp MPEeayCMOTPEHBI pa3iuyHble (OPMBI KOHTPOIS 32
CaMOCTOATENIBHON paboTOii: 00sA3aTeNIbHbIE KOHCYIbTAIIMHU, KOJUIOKBUYMBI, OTYET O
MOJITOTOBKE K J1a00PATOPHBIM U MIPAKTUYCCKUM 3aHSTHUSIM.

Tao0muna 4.

No

paszeia

BOHpOCBI, BBIHOCHMBLIC Ha CAMOCTOATCIIbHOC U3YyUCHHUC

Komn-Bo

qaCOB

1

2

3

Bpewmst pemakcanuu. YpaBHEHHE COCTOSIHUS MICATLHOTO Ta3a. Y CJIOBUS,
MPU KOTOPBIX MOJEINb UJICATbHOTO T'a3a HE MPUroHa. MaTreMaTuyecKuii
anmapar B TepMOJAMHAMHKE. TeIJI0eMKOCTh Tejda MpPH MOCTOSHHOM
obbeMe. TemmoeMKoCTh Tella TMPH TOCTOSHHOM faBieHuu. Dopmyia
AnunabaTHaecKkuit YpaBHeHHe anuabaThl B

Maiiepa. npo1ecc.

nepeMeHHbIX P-V. YpaBHeHue aamabatel B mepeMeHHbBIX T-V. Pabotal

IMOJIUTPOIMUYCCKOTO ITpoLecca.

22

CratucThueckuid BeC. OHTPOINUS Kak Mepa Oecropsaka

TEPMOAMHAMMYECKON CHUCTEMBl. ODHTPONHUA KaK Mepa BEpPOSTHOCTH

[nepexoaa TepMOﬂHHaMquCKOﬁ cuctembl. CooTHomeHHsT MakcBeJa.

TTonsaTus TCPMOANHAMUNYICCKUX IMOTCHIINAIIOB.

22

VYpaHenue Jlamuaca [uisi M30BITOUHOTO MJABJICHUS CO3[aBA€MOTO
MCKPUBJICHHOH TOBEPXHOCTBIO XKUAKOCTH. Kiaccudukarus KpUCTaLIIOB.
Cummetpusi KpuctaiwioB. Teopuss Ttemioemkoctu [lebas. OcHOBHBIE
MPEATIONOKECHUST TEOPUH TeIIoeMKOCTH Jlebas. VYder KOHEYHOCTH
pa3MepoB MOJIEKYJ pEallbHOTO ra3a M HUX B3aUMOJCHCTBHs. 3aKOHbI

nudy3un, nepenoca, TETIOMPOBOTHOCTH.

Ntoro:

59

5. OueHo4yHble MaTepHAJIbI

ycreBaeMoCTH

14
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@opMBbI  KOHTPOJS TEKYIIMX, IPOMEKYTOUYHBIX M MTOTOBBIX 3HAHUM
CTYJICHTOB IO JHUCIUILIMHE ONPEACISIIOTCS B COOTBETCTBUHU C YYCOHBIM TUIAHOM
00pa3zoBaTeILHON MPOrPaMMBbl U B COOTBETCTBUHU C JIeUcTBYIOMUM [lonoxenuem o
OATbHO-PEUTHHTOBOM  CHUCTEME OIEHKH YycmeBaeMocTH cTyneHtoB KBIY.
[Tonoxxenne o OaILHO-PEUTHMHTOBOM CHUCTEME aTTECTAllMU OO0ydYarolIuxcsi B
KBI'Y pasmenieno Ha caidte kbsu.@mail.ru JlokaibHble HOPMATHUBHBIE aKThl
KBI'Y. TecroBblie 3aganus no nucuuiuinHe « TepmoanHamMuka MeK(a3HbIX TPaHHIT
B Makpo- ¥ HAHOCHUCTEMax» HaxoJIiTcs Ha caiTe open kbsu.ru mo aapecy

htt:open.kbsu.ru/moodle/course/view.php?1d=4295 /

Ot obOyuaromuxcsi TpeOyeTcsl MOCEIIEHNEe 3aHSATUM, BBIMIOJHEHHE MPAKTUYECKUX,

CEMHUHAPCKUX 3aJIaHNH, 3HAKOMCTBO C PEKOMEHI0BAHHOM JINTEPATYPOil.

[Ipn arrectanmuu OOyYalOIIMXCS OIEHUWBAETCS KAauecTBO padoOThl Ha
3aHATHIX (YMEHHUE BECTU JUCKYCCHIO, CTIOCOOHOCTh YETKO U EMKO (hOPMYITUPOBATH
CBOU MBICJIN), YPOBEHb MOJITOTOBKUA K CAMOCTOSITEILHON AESTEIbHOCTH, Ka4eCTBO
BBITIOJIHGHUS 3aJlaHui (MPE3CHTAIMM, JOKIIA0B, BBITIOJIHEHHE MPAKTUYECKUX
pabor u gnp.). KoHtponupyembie paszfenbl (T€Mbl) AUCHUIUIMHBI U KPUTEPUU

OIICHKH TIPHUBEACHBI B Ta0nwuie 4 u Tabmure 5.

Tabnuma 5
MacnopT poHAa OLEHOYHbIX CPEACTB NO AUCLMUMINHE
Koutpo  |[KonTponupyemblie pas3aensl (temnr)Kon HaumenoBanue
JIbHBIC IUCIIATIINHBI * KOHTpOHpreMOfI OILICHOYHOT'O
TOUKHU KOMITETEHILIUH cpencTBa
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Tema 1. OCHOBHBIE TOHATHUS YK-1 1 .YcrHbiit onpoc
MOJIEKYJIIPHO KHHETUYECKOW TEOPHUH.
yAp P N OIIK-1 10 TEMaM
Tema 2. 3akon ABoranapo. MneanbHblit
ra3 u €ro ypaBHEHUE COCTOSHUS. OIIK-2 2.Pemenue 3anau
Te ma 3. Uzonponeccrl. O0beIMHEHHBIN
9 1o TeMaM
ra3oBbIN 3aKOH.
Tema 4. BHyTpeHHss SHEPTUs UICATBHOTO 3.TectupoBanue
U peajbHOro ra3oB. 4. BeimonHeHue u
3amuTa jgad. pao.
Tema 1. 3akon paBnopacnpenenenus  |YK-1,  OIK -1l .Verusii ompoc
SHEPTHU MO CTEIEHSIM CBOOOIHI. OIIK-2 [10 TCMaM
Tema 2. Pacipenenenne Maxkcsenia. 2. Pemenue 3amad
Tema 3. DuTponus. Bropoii 3akoH 110 TCMaM
TEPMOJUHAMUKH. 3.TeCTI’IpOBaHI/Ie
Tema 4. KIIJ] TeroBoi MamuHbI. 4. BeinonHenne u
3amuTa jgad. pao.
Tema 1.Tperbe Hauano tepmoauHamuku. [YK-1 1 .Yerueii omnpoc
Teopema HepHucra. OIIK-1 [0 TEMaM
Tema 2. KanunnspHuele siBIeHUS. OIIK-2 2. Pemenwne 3agau

KpaeBoii yron cmaunBaHus.
Tema 3. ®a3oBbie nepexo/pl. YpaBHEHHUE
Knaneiipona-Knaysuyca.

Tema 4. Ssnennss nepenoca. Juddysus.

0 TeMaM
3.TectupoBanue

4. BrinmonHeHue u

3ammuTa J1ab. pao.

Hepeqem, OICHOYHBIX CPEACTB MJIfl TEKYIIECT0 KOHTPOJIA.

Jl1a ompesienieHus: KayecTBa OCBOCHHS O0YYaIOIIMMHCS y4eOHOTO

KouoxkBuymsl

9TaIlbl KOJUIOKBHUYMA ITPHUBCACHLI B Ta6n1/1ue 6

16

Marepualia 1o JUCHUIIIMHE UCIIOJBb3YIOTCA CICAYIOMNUE OLICHOYHBIC CPCACTBA.

B Teuenue CCMCCTpa MPOBOIATCA TpU KOJIJIOKBHYMaA. BOHpOCBI, BBIHOCHUMBIC HaA



Tabauua 6

Ne Ne TemMa Komne | Dranbl gopmupoBaHus
KOJUIOKB | TeM TEHIU | KOMIIETEHINH
uyma bl u
gmmbp
1 1 1. Cratuctuueckui u IlepBb1ii 3TaN
TePMOJANHAMUYECKUN METOIbI
nccle0BaHus.
2. MakpocKonuyeckoe u 3HATD:
MHUKPOCKOIMNYICCKOC COCTOSIHHUC OCHOBHBIE IIOHSATUSI U
TEPMOJANHAMUYECKON CUCTEMBI 3aKOHBI, ux
MaTeMaTH4eCKoe
3. Macca u pasMepsl MOJIEKYIL. BBIPAIKEHHUE;
TpaHuIBl  HX
2 1. TennoBoe paBHOBecue. [lonsTue HPHMEHUMOCTH;
TeMIEepaTyphl. VK-1 -pyHIaMEeHTaJIbHbIE
2. Moaenp uIeanbHOTO rasa. OIIK-1 (usirieckue ONLITH W 11X
3aKOHBI, OMMUCHIBAIOIINE POJIb B PASBHTHI HAYIL,
OIIK-2 | MmeToOBI
MOBEJIeHNE HAcalIbHOTO rasa.
HKCIIEPUMEHTATBHOTO u
3. YpaBHEHUE COCTOSHUS TCOPETHHCCKOro
UJleaTbHOTO ra3a — YpaHeHue HCCIIEI0BAHNS B QH3HKE;
Knaneiipona — Menpeneena. - OCHOBHBIC (usHIcCKye
BEJIMYMHBI U (U3NYECKUE
3 Buympennsis snepaust cucmemoi. KOHCTaHTHI, nux
Ilepsoe nauano mepmoOuHaMUKU. OLPEACIICHHUE, CMBICIL,
CIocoObl M EIUHHULIBI HX
Paboma cosepuiaemasn menom npu H3MEPCHUA;
U3MEHeHUsAX 00veMma.
4 1. Yucno cmeneneii c60600bi
MOJIeKYIbl. 3aKOH PA6HOMEPHO20
pacnpeoeneHus 3Hep2uL no Ymern:
cmenensam c60600bl MOJIEK)bl. MpaBUJIBHO IOHUMAaTh U
OOBSICHATH ¢dusnueckue
2. Tennoemkocmo. Ypasnenue 3aKOHBI SIBJICHUA 3
Mariepa. CBOWCTBAa T€J, OTJIMYATh
TUIOTE3bl  OT  HAYYHBIX
3. Hedocmamxku Knaccuueckou TEOpUH;
meopuu mennoemkocmu. Ilonsamue o ~aHAIM3UPOBATh
K8AHMOBOU Meopul menioemKoCcmu. [IOCTABICHHYI0 3a1ady H
IrpPaMOTHO IPUMEHSATH
5 1. Hexomopuwie nonsamus uz meopuu dUsMUecKHe  3aKOHBI M
8epOSIMHOCMU. bopMmyJTBI IS ero
2. Xapaxmep mennogo2o 08uxicenusl PHICHIT:
MOJIEKYI.
Baanern:

3. Hucno yoapos monexyn o CmeHky.
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ﬂaeﬂeﬂue 2as3a Ha CMeHK) .

- METOJAMHU HAOJIONECHUS U

TOYHOTO  M3MEpEeHHus, a
6 1. OcHOBHOE ypaBHEHHE TaKKe OCHOBHBIMU
MOJICKYJIAPHO KUHETUYECKOU npueMamMu u METOJaMH
TEOPUU UJCATBHEIX I'a30B. 00paboTku pE3ybTaToB
IKCIIEPUMEHTA,
2. 3akoH Makcseniaa o - METOZAMH  PCLICHHS
pacnpeacicHUCe MOJICKYJI 110 KOHKPETHBIX  3aJad W3
CKOpPOCTAM U SHCPTUAM. Pa3INYHbIX 00JIACTEH.
7 1. BapomeTpuueckas gopmyna. Bropoii 3Tan
Pacnpenenenus bonbiiMana u
YK-1
MakcBenna — boapmana. 3HATB:
OIIK-1
OCHOBHBIC TOHATUSA H
2. Cpeanee 4MCIO CTOJIKHOBEHUU U | OITK-2 | 3akoHBI M3yYEHHBIX
CpeIHss JUIMHA CBOOOTHOTO pasenos X
b
5 MaTeMaTH4eCKoe
npobera MOJIEeKYJI. ——
AHUIIBI 1704
3. OnbeiTHOE 0OOCHOBAHUE rpatiiit
. MIPUMEHUMOCTH;
MOJIEKYJISIPHO — KHHETUUYECKOU
-METO/TbI
TEOPUH.
AKCIIEPUMEHTAIILHOTO u
8 1. Makpo — 1 MUKPOCOCTOSIHUE. TCOPETHICCKOTO
CraTucTHYECKUH BEC. uccnenoBatus B Gusnke;
- OCHOBHBIC (HU3HYECKHE
2. DHTponus BEJIMYMHBI U (U3NYECKUE
KOHCTaHTHI, ux
9 1. DHTpOTHUS MaEATBHOTO ra3a. omnpeneyenue, CMBICII,
Hexoropsie npuMmenenus CIOCOOBI M €MHMUIBI MX
SHTPONHUMU. HU3MCPCHUA,
2. TepmoauHamMu4ecKue
MMOTEHITUAJIBI.
YMmern:
10 1. AnuaGatHblil po1ecc. MpaBUJIBHO IOHUMAaTh U
[TonutponHselit mpo1ecc. OOBSCHATH ¢dusnueckue
3aKOHBI SIBJICHHSI u
2. ObpaTumbie U HE OOpaTUMBbIE CBOICTBA TeN, OTJINYATH
npoueccel. Kpyrosoi npouecce TUIIOTE3bl  OT  HAYYHBIX
(uuKi). TEOPHUiL;
-aHAJIU3UPOBATH
11 1. Bropoe nauano IOCTABICHHYIO 3ajady U
TepmoanHamMuku. Teopema IPaMOTHO NPUMEHATD
Heprcera. usnMuecKHe  3aKOHBI M
OpMYJTBI TUTS ero
2. TenyoBble OBUTATEIHN U $opmy .
pelieHus;
XOJOIWIbHBIE MAaUHBI. LUK
Kapno u ero KII/[ nnst naeansHOoro
rasa.
Baanern:
- MeTo/IaMU HaOIOJICHUS U
12 1. Cunpl ¥ moTeHIMAIbHAS a a
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JHEPTUSA MEXKMOJIEKYIIAPHOTO
B3aUMOJEHCTBUA.

2. YpaBHenue Ban — nep —
Baansca.

3. Uzotepmsl Ban — nep — Baansca
U UX aHAJIH3.

TOYHOT'O
TaKXKe
npueMamu "
00paboTKn

IKCIIEPUMEHTA;
- METOJaMH  pEUICHHUs
KOHKPETHBIX ~ 3a7ad W3
pazIUYHBIX 00JacTel.

U3MEpEeHUs, a
OCHOBHBIMH
MeToAaMu
pe3yabTaToOB

13

1. CBOUCTBO XUIKOCTEMU.
[IoBepXHOCTHOE HATSAKEHUE.

2. CMayuBaHue.

3. laBieHue MO UCKPUBJIEHHOU
MOBEPXHOCTHIO KHUIKOCTH.

14

1. TBepasie Tena. MoHo- 1
MOJTUKPUCTAIIIBI

2. Tunel KpUCTAINIMYECKUX
TBEPIABIX Tell

3. ledexThl B KpUCTaJIaX.

15

1. TennoeMKOCTh TBEPABIX TEII.
Mopens Ditnmteiina u Jlebas.

2. HUcnapenue, cyonumanus,
IJIaBJIEHUE U KPUCTAJUIM3ALIUS.
AmopdHble Tena

16.

1. ®azossie nepexonsl I u Il pona.
Kpucrannuzanus, niasieHue,
ucnapeHue, cyoiaumanus.

2. ®a30BBI€ JUATPAMMBI.

17.

1. SIBneHus nepeHoca B
TEPMOJUHAMHUYECKHU
HCPABHOBCCHBIX CUCTEMAX.

2. BakyyM 1 Me€TOAMKA €TO
nony4yenus. CpoiicTBa
yAbTpapa3peKEHHBIX T'a30B.

18.

VYK-1
OIIK-1
OIIK-2

Tpertuii 3Tan

3HaThb:

OCHOBHEBIE IIOHATHA U
3aKOHBI MEXaHUKHU
JKMAKOCTEH M Ta3oB, MX
MaTEMaTH4YECKOE
BBIpa)XCHHE;

TPaHUIIbI 150.9
MIPUMEHUMOCTH,
MPUMEHEHUE 3aKOHOB B
MPAKTUYECKUX
MPUWIOKEHUSX;
-IIOHUMATh CYIIHOCTh

SIBJICHUM B MEXaHUKE;
- OCHOBHBIC (HU3HYECKHE
BEJIMYMHBI U (UBUYECKUE

KOHCTAHTEI, X
onpeJieJIeHueE, CMBICII,
CIoCOOBl M EIUHMIBI KX
WU3MEPEHUS;

YMmeThb:

BBLISIBIIATE
€CTECTBEHHOHAYYHYIO
CYIIHOCTh mpo0Jem,
BO3HHUKAKOIIUX B XoJe
perieHus (bU3UIEeCKUX

3aaa4, IMPUBJICKATb IAJId HUX
pelIeHus
COOTBETCTBYIOIINI
bu3nKo-MaTeMaTUUECKUI
arnmapar

Baanern:

- METOZaMU HaOJIIO/ICHUS U
TOYHOTO  M3MEpEHHs, a
TaKXKe OCHOBHBIMHU
npueMaMu W METOJaMu
00paboTKHM  pPEe3yJIbTaTOB
IKCIIEPUMEHTA;

- METOJaMH  pPEUICHHUs
KOHKPETHBIX ~ 3a7ad W3
pa3IMYHBIX 00JIACTEH.

19




Kpurtepun olleHUBaHHA HA KOJUIOKBHYMAX

Bo Bpemsi ycTHOro ompoca Ha KaXJOM KOJUIOKBUYME CTYIEHT MOXKET
noayuuth 10 10 6annos. IIpu 3TOM onieHuBaeTcs :

- BJAQJCHHE TEPMUHAMH, TMOHATHAMH, MPUHIHUIAMUA TEPMOJAUHAMUKH
JUCTIEPCHBIX CUCTEM;

- ICHOCTb, YETKOCTb M JIOKA3aTEeJIbHOCTh U3JI0KEHUSI OTBETOB Ha BOIIPOCHI;

- CUCTEMHOCTb 3HAaHUW, YMEHHUI U HABBIKOB 10 TEME.

ITo nToram ycTHOTo OIpoca Ha KOJUIOKBUYME CTYJEHTY BbICTABIISETCS :

a)8-10 OamnoB, eciau BiageeT B MOJHOM O00bEME MPOrpaMMHBIM
MaTepUajoM, BBIHECEHHBIM Ha KOJUIOKBHYM, JOCTATOYHO ITyOOKO OCMBICIUBAET
TeMy (pa3zein), UCUEPIIbIBAIOIIE OTBEYAaeT Ha BCE BOIPOCHI, BBIIEISET MPU 3TOM
camMoe CYIIECTBEHHOE, YMEET aHAJIU3HPOBaTh, CPABHUBAET, KIACCH(PHUIIMPOBATH,
000011aTh, KOHKPETU3UPOBATh U CUCTEMATH3UPOBATh NMPOrpaMMHBIA MaTepHal,
YeTKO (POPMUPYET OTBETHI;

0)5-7 OamnoB, eciM BIAAEET Y4YE€OHBIM MAaTepuajoM, BBIHECEHHBIM Ha
KOJIJIOKBUYM TIOYTH B IOJIHOM OOBEME (MMEIOTCSI MPOOEbl B 3HAHUAX TOJBKO B
HEKOTOPbIX, OCOOEHHO CIIOKHBIX BOIPOCAaX); CaMOCTOATEIBHO M OTYACTU MPH
HABOJAIIMX BOIPOCaxX JaeT IOJHOLEHHbIE OTBETHl Ha BOIPOCH; HE BCeraa
BBIJIEJISIET HanOoJIee CyIIECTBEHHOE, HE JOITyCKAeT CEPhE3HbIX OIMOOK B OTBETAX.

B)l — 4 GayuoB, eciu  BiIaJeeT OCHOBHBIM OOBEMOM 3HAHHWH IO TeMam
KOJUIOKBUYMa, TPOSIBISIET 3aTPYJHEHHUS] B CAMOCTOATEIBHBIX OTBETAX, JOIMYCKAeT
HETOYHbIE (DOPMYJIMPOBKHU, B MPOLIECCE OTBETA JOMYCKAET OUIMOKHU IO CYIIECTBY
BOIIpOCA.

r)0 6aym10B, €ciau He OCBOMIJI 00s3aTeNbHBI MUHUMYM 3HAHUH IIpeIMeTa, He
CHOCOOCH OTBETHTh Ha BOMPOCHI JaX€ MPH JOMOJHUTEIBHBIX HABOMASAIIUX
BOIIPOCAX.

Ha mnpakTuueckux 3aHATHSIX, €CIAM CTYAEHT YCBOWJI METOAMKY PpELICHMS

3a/1a4, 3HaeT 3aKOHBI U (POPMYIIBI IO MPONACHHBIM TeMaM, CBOOOJIHO TMOIB3YETCS
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VMU U OPOSBIISIET aKTUBHOCTDh U CAMOCTOSATEIBHOCTb, TO OH MOXET MOJIYYUTh [0
15 GamnoB 3a cemecTp.

3a mocelleHne 3aHATHN CTYJIeHThl MOTYyT monyudutbh oT 0- 10 GamioB 3a
CEMECTp

OneHka «OTJIMYHO» BBICTABJISETCS CTYIEHTY, eciu Habpano 86 - 100
0aJJIoB;

OIICHKA «XOPOIIOY» BBICTABJIsETCS, €ciii HaOpaHo 71-85 Garios

OLICHKA «YJIOBJIETBOPUTEIHHO)» BBICTABJISETCS, €ClIM HabpaHo 56 -70 6anios;

OLIEHKa «HEYJIOBJIETBOPUTEIHHO» BBICTABISETCS, €CIUM HAOpaHO MEHbIIe 56

OayutoB (OayIbl TPHUBEJAEHBI C YYETOM IIOCEIIAaeMOCTH, B COOTBETCTBHUU C

neictBytoumuM  IlonmoxenueM o0  OaJIbHO-pEHTMHIOBOM  CHCTEME  OLIEHKH
ycrieBaeMocTu cTyaeHToB KbI'Y)
PyOexHbli M NpPOMEXKYTOUHBIA  KOHTPOJIb  OCBOEHHUS  CTYJEHTOM

AUCHUINIMHBI OCYHICCTBILICTCA B pPaMKax 6aHHLHO-pCﬁTHHPOBOﬁ CHCTCMBEI.

Pacnpenenenne OaiyioB B COOTBETCTBUM C jeicTByromuM [lonoxxeHueM o

OQJIIBHO-PEHTUHIOBOM CHCTEME OIICHKH ycreBaeMocTd cryaeHToB KBI'Y
IPUBEJICHO B TaOJHUIIE:

Tabnuma 7
Ne perrtunrosount  [KosmokBuym |[Ipaktnueck |[locenaemocts|TectupoBanne
TOUKIA RAHATIAA
1 10 S 3 S
2 10 S 3 S
3 10 5 4 5

Kpurtepuu ¢popmupoBanusi oueHok (0a/1J10B) 10 TECTOBBIM 32/ IaHUSAM.

[To pe3ynbraraMm KaxJaoro TECTUPOBAHMS CTYJEHT MOXET MOJYYUTh 10 5
O6aytoB (Bcero 15 GayioB B TeUEHHE CEMECTPA).

[Tpu 3TOM CTYJIEeHTY BBICTABIISIETCS:

5 OamioB mnpu npaBwibHOM BbImodHeHUH 91-100% ot obmero uyucna

TECTOBBIX 3aJaHUM,

4 6amna pu 81-90%
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3 6amna pu 61-80%
2 G6amna ipu 36-60%
1 6ann mpu 25-36%

[Ipyn KonuyecTBe MpaBUIBHBIX pelleHUd MeHblie 25% oT oliero uymcna
TECTOBBIX 33/1aHUI CTYJIEHT HE NOoJIy4aeT 6aslIoB.

B TeueHnue cemectpa TPHKIbl MPOBOAUTCS KOMIIBIOTEPHOE TECTUPOBAHUE
CTyJIeHTOB (uepe3 kaxaoro 1/3 cemectpa). Ha TtectupoBanue BbIHOCSTCS
OCHOBHBIE BOIIPOCHI, PACCMOTPEHHBIE 3a OTYETHBIM Nepuoi. TecToBble 3a7aHUs B
HOJHOM  o0OBbeme 0o  JAMCUMIUIMHE  pa3MEIIeHbl [0  aJpecy

http://open.kbsu.ru/moodele/course/view.php?1d=4295/

OneHka «OTJIMYHO» BBICTABJISETCS CTYIEHTY, eciiu HabpaHo 86 - 100
0aJIoB;

OILICHKA «XOPOILIO» BBICTaBJIsIETCS, €ciiv HaOpaHo 71-85 Oasios

OIICHKA «YIOBJIETBOPUTEIHHOY BBICTABJISIETCS, €Cii HaOpaHo 56 -70 6anios;

OIICHKA «HEYJIOBJIETBOPUTEIHLHO» BBICTABIISIETCA, €CJIU HAOpaHO MeHble 56
OayuioB (Oanmabl TPUBEAEHBI C YYETOM IOCEIIAaeMOCTH, B COOTBETCTBUU C
neiictBytomuM  [lomoxenneM o0  OaIbHO-PEHTHHTOBOM  CHCTEME  OIICHKH

ycneBaeMocTu cTyieHToB KBI'Y)

O0pa3ubl TECTOBBIX 32IaAHUH

OcHOBHBIE TEepMOAMHAMHUECKue TmapaMmerpbl. Ilapamerpel u  ypaBHEHHS

COCTOSHUA TGpMOI[HH&MH‘—IGCKOfI CUCTCMBI
I: 1

S: Temmnepatypa ABISIETCS MEPOU ... IBUKECHUS MOJIEKYJI

-: 6ecnopsJ0YHOTO
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-: Xa0TUYECKOTO

-: TETJIOBOTO

+: Bce OTBETHI NPABUIIBHBIE

I: 2.

S: Temneparypsl no mkaje Lenbcus u KenpBuHa CBsI3aHbl YPABHEHUEM ...

- T—I1

-273,15

+:T=t+273,1

-T=t/273,15

-:t-273,15=T

I:3

S: Kputnueckoil Temneparypoil Ha3bIBaeTcs ...

- TeMIepaTrypa KUIEeHUs

-: Temneparypa pazoBoro nepexojaa

- TeMIepaTrypa, Ipu KOTOPOUW MpeKpalaeTcs nocTynaTeabHOe IBUAKECHUE MOJIEKYJ

+: Temnepartypa' ,BblllI€ KOTOPOM HUKAKUM MOBBIIICHUEM JIABJICHUS HEIIb3S
NpEBPaTUTh T'a3 B

KUIKOCTh

- TeMIIepaTypa ,BbIIIEe KOTOPOU pPEANbHBIN a3 MOJYUHAETCA 3aKOHAM
UJICAILHOTO Ta3a

I: 4

S: YpaBHEHUE COCTOSIHUS YCTAHABIUBAET CBSI3b MEXKAY ...

-: TeMIIEpaTypOH U TaBICHUEM

+: TeMmnepaTypou U AaBJICHUEM U 00bEMOM

-: TEMIIEPATYPOU M JIaBJICHUEM U SHTPOIMUEHU

-: J1aBjeHueM 1 oobemoM I: 5

S: YpaBHEHUE COCTOSIHUS OJHOTO MOJISI HAEAJbHOTO ra3a 37O ...

PV=RTN, rue P,V,R,T,NA- naBnenue, o0beM, razoBas mocTOssHHas,

temneparypa u ynciao Asoraapo PVR=T NA

PVRT= NA
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+: PV=RT

Ionnviil nepevenv mecmog npugooumcs 6 banke mecmoswvix 3aoanuti KbI'Y

KpuTtepuu onieHnBaHusi Ha IK3aMeHe

[To uroram sK3aMeHa CTYJEHTY, U3 MaKCUMaJbHOIO KOJUYecTBa OajuioB,
KoTOopoe cocrtasisieT 30, BBICTABISACTCS:

l)or 27 mo 30 GamioB, eciud BiageeT MNPOTPAMMHBIM MaTEPHAIOM IO
JUCIUIUIMHE B TIOJIHOM 00BEME; TIOCTATOYHO IIYOOKO OCMBICIMBAET AUCIHUILIAHY,
MCYEPIIBIBAIOIIE OTBEYACT HA BCE BOIMPOCHI; YMEET aHAJIM3UPOBATh, CPABHUBATH,
KjJaccuuuupoBaTh, 00001IaTh, KOHKPETU3UPOBATH U  CHCTEMATU3UPOBATH
M3YYCHHBIM MaTepuaj, YCTaHaBIIMBATh NPUYWHHO-CIICJICTBCHHBIE CBS3U; YETKO
(hopMHUPYET OTBETHI;

2)ot 24 no 26 OamioB, €ciu BIIAJEET MPOrpaMMHBIM MaTEpHAIOM MOYTH B
MOJITHOM 00BbeMe (MMEIOTCS TPOOENBl TOMHKO B HEKOTOPBIX OCOOCHHO CIIOMKHBIX
paszenax); CcamMOCTOSATEIbHO W OTYAaCTH IMPU HABOJALIMX BOMPOCAX JlaeT
MOJIHOLIEHHbIE OTBEThl HAa BOIPOCHI; HE BCErJa BbLAENAET Haubosee
CYILIECTBEHHBIE, HE JIOMYCKAET BMECTE C TEM CEPHhE3HBIX OMIMOOK B OTBETAX;

3)ot 15 no 23 GamioB, eciau BiaJceT OCHOBHBIM OOBEMOM IPOTPAMMHOTO
Marepuayia MO0 JUCIUIUIMHE; TPOSBIACT 3aTPyJHCHHUS B CaMOCTOSITEIBHBIX
OTBETaX, OINEPUPYET HETOYHBIMU (HOPMYIUPOBKAMU;, B TMPOIECCE OTBETOB
JOIYCKAeT OMIMOKH MO CYIIECTBY BOIIPOCOB.

B cnydasx, xormga oOyyaromuiics HE OCBOWJ O0s3aTEIbHBII MUHUMYM
IPOrpaMMHOr0 Marepuasia Mo JAUCIUIUIMHE, HE CIOCOOEH OTBETUTh HA BOMPOCHI

AAXKEC P JOITOJHUTCIBHBIX HABOAAIINX BOIIPOCAX, BLICTABIISACTCSA 0 GamoB.

BOIIpOCLI, BBIHOCHMMBIC HA JK3aMCEH.

I.CratTucTU4YEeCKUM U TCPMOANHAMUYCCKHUEC MCTOAbI HCCIICJOBAHMA.
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MaxkpocKOnM4ecKrue U MUKPOCKOMUYECKUE METOJIBI UCCIEAOBAHUS.
2.®a3zoBeie nepexonanl I u Il pona.
3.Macca u pa3mepbl MOJIEKYI.
4 Ucnapenus, cyoiuMmanusi, IiiaBIeHUs] U KPUCTAILIN3AIAS
5.TemnoBoe paBHOBecue. [IoHsTHE TEMIIEpaTyPHI.
6.TennoemMKkoCTh TBEPABIX Tel. Mojens DitHmiTeiHa u Jlebas
7.Monenp uieaabHOro ra3a. 3aKOHbI, OMMCHIBAIOIINE TOBEICHUE HUACATBHOTO
rasa.
8.JledexThl B KpUCTAILIIaAX
9.YpaBHeHue COCTOSIHUS MJeaJbHOTO ra3a. Y pasHenue Knaneipona -
Menneneesa .
10.Tumsl KpUCTALITMYECKUX TBEPABIX TEJI: a) KPUCTAILIOTPpAdUICCKUM
MpU3HAK KPUCTAIIOB; 0) bu3nYecKuil IpU3HaK KPUCTAIIOB
11.TBepasie Tena. MOHO - ¥ MOJUKPUCTAILIIBI.
12.BHyTpeHHss 3Heprus cucteMsl. [lepBoe Havyano TepMOAMHAMUKU
13.PaboTa, coBepiiaemas TeJIOM MPU U3MEHEHUAX 0O0beMa.
14 . Kanumisipuble SBIEHUS
15.Yucno creneneit cB0OOAbI MOJIEKYJIBI. 3aKOH paclpe/ieIeHUs
SHEPTUU MO CTENEHSAM CBOOOBI.
16./]aBnenue noa UCKPUBICHHOMN MOBEPXHOCTHIO KUAKOCTH
17.TennoemkocTh. YpaBHeHUe Maiiepa.
18 Ucnapenus, cybiaumaiius, miaBieHus U KpUCTaJIIU3alUs
19 HenocTaTku KiacCUYE€CKOM TEOPHUU TEILIOEMKOCTH.
20 CmauuBaHue
21CpoiicTBO KuAKoCcTeH. [ToBepXHOCTHOE HATSKEHUE.
22 HekoTopble MOHATHUS U3 TEOPUU BEPOSATHOCTH.
23 Yucno ygapoB MOJIEKYJ O CTEHKY. /[aBlIeHHE ra3a Ha CTEHKY.
24 NUzotepmbl  Ban - nep - Banbca u ux aHnanus.
25 OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO - KHHETUYECKUH TEOPUU UEATbHBIX

ra3osB.
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26 YpaBuenue Ban - nep - Bansbca.

27 3akoH Makcgeia 0 paclnpeaeaeHun MOJIEKyJ HIeaJbHOTo ras3a 1o
CKOPOCTSIM M SHEPTHSAM TEIJI0BOTO JABHUKEHHS.

28Cuiibl M MOTEHUHUANIbHASL YHEPTUS MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBUS
29bapomeTtpuueckas popmyina. Pacnpenenenue bonbumana u Makcsenna -
bonpMmana.

30 TennoBele ABUTATENN U XOJOAUIbHbIe MamuHbl. [{ukn KapHo u ero
KIIJI nast maeanbHOro rasa.

31Cpennee 4nciio CTOIKHOBEHUS M CPEAHSS JIMHA CBOOOHOTO IIpobera
MOJIEKY .

32BTopoe Havanmo TepMoauHamMuku. Teopema HepHcera.

33 OmnbiTHBIE 000CHOBAHHUE MOJICKYJISIPHO - KHHETUYECKOW TEOPHH:
bpoynoBckoe nBuxenue, onsiT lltepHa, onblT JlamMmepTa, ONbITHOE
OIIpeAENIEHNUE MMOCTOSIHHONW ABOraapo.

3406patumble U HEe oOpaTuMble Tipolecchl. Kpyrosoit mpoiecc (IUKI).
35 Makpo- u MukpococTosHusl. CTaTUCTUUECKUH BEC.

36 Anuabatasbiii npouecc. [lonuTponHbIi mpoiece

37 DHTponuUs, €€ CTaTUCTUYECKOE TOJKOBAHUE U CBSI3b C
TEPMOJUHAMUYECKONW BEPOSTHOCTHIO

38 JleekThl B kpucTaiiax.

39 DuTponus uaeanpHOro raza. Hekoropeie npuMeHEHUs SHTPOIHU.

40 /JaBieHne noJ UCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.

41 TepMoaMHAMUYECKUE MOTEHIUAJbI: BHYTPEHHSSI SHEPTHS,

cBOOO/IHASI SHEPT U, SHTANBIUA, TEPMOJUHAMUYECKUMN MOTEHIIHAT
['n66ca.

42 KanuJuisipHbIE SIBICHUS.

43 Vcnapenus, cyonumalius, miaBjaeHUus] U KPUCTAIIN3AIIUS.

44 Bropoe HayaJio TEPMOJIMHAMHUKH.

45 Teopema HepHcta

46.Tunel KpUCTAIMYECKUX TBEPJBIX TEN: a) KpUcTamiorpadguyeckuit
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MPU3HAK KPUCTAIIOB;0)

dbu3ndecKuii MpUu3HaK KPUCTAIIIOB.

47. Cunbl ¥4 NOTEHIMATbHAS SHEPTUS MEXKMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS.

6. MeToanueckue MaTepHualbl, onpeacJasarmue npoucaypbl OnCHUBaHUA

3HAHMH, YMEHU, HABBIKOB M OINbITA AeATEJIbHOCTH

Pe3ynbTaThl OCBOGHMSI Y4e€OHON JUCIUIUIMHBI,

OCHOBHBIC ITIOKa3aTCJIn

OLOCHKH PC3YJIbTATOB O6y‘-IeHI/I$I N BHUJIblI OLOCHOYHOI'O MaTcpHajia IMPUBCACHLI B

Tabnuiie 8.
Tabnuua 8.
Pe3ynbTaTbl OCBOEHUA y4EBHOM AUCLMNAMHDI, NOA/NENKALLME NPOBEPKE
Pesynbratel  00yuenust | OCHOBHbIE [I0Ka3aTeNN oLleHKH | Bun OLIEHOYHOT' O
(KOMIIETEeHIIIH) pe3yJIbTaToOB 00yUYEHUs Marepuaia
CHOCOOHOCTh [Tnanupyet cobcTBeHHYI0 paboTy B pamkax | Kommoksuym
caMo00pa3oBaHMsI. Brimonaenmne
OCYLIECTBIISATh TIOMCK,
Hcnonp3yer pe3ynbTaThl caMooOpa3oBaHus | 1a00paTOpHBIX paboT
KPUTHUECKU aHalu3 U | JAJis peuieHus npodecCHoHaIbHbIX 3a/1a4. TectupoBanue
[lonumanue 3HaueHUs caMooOpa3oBaHUsA
CHHTE3 uHpOopMaLuy, .
JUTsE Tpo(pecCHOHANIbHOM 1eATebHOCTH.
IIPUMEHATh  CUCTEMHBIN | Mcnonp3oBanue pE3yJIbTaTOB
camooOpa3zoBaHusi B MpodheccHoHaTbHOM
NOAXOJ /s PELIeHUs
JESATEIIBHOCTH.
MOCTaBJICHHBIX 3a1a4 | YMeHUE IUIaHMpOBaTh M Ppealn30BbIBATH
(VK-1). U1aH paboTHI.
CIOCOOHOCTh 3HaeT OCHOBHbIE TIOHATHSA M 3akoHbI | KomiokBuym
UCIIOJIb30BaTh MOJIEKYJIIPHON ¢bu3ukwy, ux | Belmonnenue
MOJIOXKEHUS, 3aKOHBl M | MAaTEMaTU4YeCKOe BbIpaXKEHUE, TPAHULIbl UX | Ja0OPaTOPHBIX PaboOT
METOJbl  €CTECTBEHHBIX | IPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB B | TecTupoBaHue
HayK M MaTeMaTUKU JUISl | IPAKTUUECKUX MPUIOKEHUAX, a TaKk Ke
pelieHus 3a7ay | OCHOBHbIE  (PU3MUYECKHE  BEIMYMHBI U
WH)KEHEpHOU (u3nuecKkue KOHCTAHThI, UX OINpE/elIeHue,
nestenbHocTH (OITK-1) CMBICJI, CIIOCOOBI M  CIMHHIBI  HX
U3MEpEHMsL.
[Nonumaer ¢yHnameHTanbHble (GU3NIECKHUE
OMBITHI U UX POJIb B Pa3BUTUU HAYKH.
OcBoms1 METOABI AKCIEPUMEHTAIBHOIO H
TEOPETUYECKOI0 MCCIIEeI0BaHUs B (PU3HUKE.
CrniocobHOCTB Nwmeer mnpencraBinenne o poiaun u Mmecte | KosmokBuym
MaTeMaTHKH B COBPEMEHHOM LuBMIM3aluuu | Beinonnenue
CaMOCTOSITENILHO

Y MHUPOBOM KYJIbTYpe. YMEET NpPaBUIBHO

J1a00paTOPHBIX pabOT
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MIPOBOIUTH MOHMMAaTh U  OOBICHATH  (usuueckue | TectupoBanue
3aKOHBI, SIBIIGHUSI W  CBOIlcTBa  Tel,
OTIIUYATh THIIOTE3bI OT HAyYHBIX TEOPH,
WCCJIEIOBAHUS U | TIOJIb30BAaThCS OCHOBHBIMHU (PU3MUECKUMHU
npudopamu, CTaBUTH u peraTth
pocTeiime IKCepUMeHTalbHbIE 3aaun
npueMbl  00paboTku ¥ | 3HaeT U MOHUMAeT (PU3HUYECKYIO CYITHOCTh
SIBJIEHUW U MPOIIECCOB.
YMeeT JIOTUYECKH MBICIUTh, OMEPHPOBATH
MTOJTYYEHHBIX JAHHBIX | C aOCTpaKTHBIMH OOBEKTaMH U  OBITH
(OTIK - 2). KOPPEKTHBIM B ynotpeOaeHuH
MaTeMaTUYECKUX MOHATUN U CUMBOJIOB JJIsi
BBIPAKCHHUS KOJTMYECTBEHHBIX u
KayeCTBEHHBIX OTHOILIEHUII;
Bnaneer TEPMHUHOJIOTUEN, METOJaMu
pelieHus CUCTEM JTUHEHHBIX U
anreOpandeckux ypaBHEHHH, OCHOBaMHU
BEKTOPHON anreOpbl W aHATUTHYECKON
TEOMETPHH, METOJIaMuU
nudepeHIanTbHOTO WHTETPATLHOTO
WCYHCTICHHS, METOJaMH  HCCIICOBAHUS
GyHKIIMM W TIOCTPOEHUs  TpaduKoB,
MeTofaMu permieHus aAuddepeHnnanbHbIX
YpPaBHEHUH U CUCTEM.

SKCIICPUMCHTAJILHBIC

HUCIIOJIB30BaThb OCHOBHBIC

MIPEICTABJICHUS

OrneHOYHBIE CpEACTBA JJII KOHTPOJIS 3HAHWM CTYACHTOB IO JUCIUTIINHE
OTIPEIEISIFOTCS B COOTBETCTBHH C YUEOHBIM TUIAHOM 00pa30BaTEIbHOMN MPOTrPaMMBbI
1 B COOTBETCTBHUU C TIOJIOKEHHEM 00 OAITbHO- PEUTHHTOBOM CHCTEME aTTECTAINH
oOydaronmxcss Mo 00pa3oBaTeNbHBIM TMPOTPaMMaM BBICILIETO O0pa3oBaHUs —
nmporpamMmam  OakanaBpuata, u  Maructparypel  KaGapauno-bamkapckoro
rocyaapcTBeHHoro yHuBepcuteta uMm. X.M. bepOekoa (https://kbsu.ru/). Ilpu
aTTecTallMy O0y4YaroIMXCsl OIIEHUBAETCS KaueCTBO PabOThl HA 3aHATHUSX, YPOBEHb

IIOATOTOBKH K CaMOCTOSITCIbHOM ACATCIIPHOCTHU U KAa4YC€CTBO BBITIOJTHCHHUA Ba,[[aHI/Iﬁ.

7. YueOHO-MeTOINUYECKOE o0ecTIeueHne TUCHUTIIHHBI

OcHoBHas JIMTEpaTypa
1. Hukepor B.A. ®usuka s By30B. MexaHuka W MOJEKyJspHas (u3Mka.
Yuebnuk  (kamra).  MsmarensctBo  JamkoB u K., 2015 T

(http://www.iprbookshop.ru/14630.html)
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http://www.iprbookshop.ru/

2. TamubikoBa-bymkeBny WM. ®uznka. Yacte 1. Mexanuka. MosnekynsipHas

¢u3nka M TepMoAMHAMHKA. YueOHUK (kHura). Beimeimas mkona., 2014 r .

(http://www.iprbookshop.ru/35562.html)

3. TpodumoBa T.U. OcHoBel ¢(u3uku. Mexanuka: YdeObHoe mnocobue. M:
KHOPYC, 2011r.

4. Jyoposckuit B.I'., XapnmamoB I'.B. Mexanuka, TepMOAMHAMHUKA U
MoJekyysapHas ¢u3uka. COOpHMK 3aJad M NpUMEpbl UX peuleHus. Y4YeOHHK
(xnura). HoBocubupckuit rocy1apcTBeHHbIN TexHUUeckuil yHuBepcuret, 2010 r .

(http://www.iprbookshop.ru/35562.html)

JlonoiHUTEIbHAS JIUTepaTypa
5. CuByxwun J[.B. O6mmit kypc ¢uszuxku B 5 1. Tom 1. Mexanuka. MonexkynspHas
¢uzuka W TepMoAMHAMUKA. YdeOHoe mocobue (kHura). HoBocuOupckumii

roCy1apCTBEHHBIN TEXHUYECKUI YHUBEPCHUTET, 2014 r

(http://www.iprbookshop.ru/45392.html)

6. IMunckuit A.A., ABopckuit b.M. OcHoBbl ¢u3uku: YueOHuk B 2 1. Tom 1.
Mexanuka. MonekynsapHas  Qusuka.  IJeKTpoauHamuka.  M3maTenbcTBO
OU3BMATIIUT, 201 1r. http: / /www. knigafund. ru

7. T.N. Tpopumona, 3.I'. [1aBnoBa"COopHuK 3amau no Kypcy ¢usuku". Mocksa,
BIII, 2007 r.

8. CasenneB M.B. CO. BonpocoB u 3anay no od6men ¢usznuku. Cankr-IletepOypr-
Mocksa- Kpacnonap, 2005.

9. AzuzoB N.K., AnekoB A.M., KymaxoB A.M., Tanynosa M.M., [{ununoBa A.X.,
[le6zyxoBa M.A. MEXAHHUKA, MOJIEKVYJISIPHAA ®U3UKA U
TEPMOJMHAMUKA Jla6oparopusriii npaktukym. Hampuuk.: KbI'Y, 2016.

10. CasenbeB U.B. Kypc ¢usuku, B 3x Tomax. C - I1 . U3xa. "Jlans", 20061

Ilepuoauueckue u3TaHus
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1.Kypnuan «IToBepxHOCTb. PEHTr€eHOBCKHE, CHHXPOTPOHHBIE U HEUTPOHHBIE

uccienoBanus» (Poccus)
2.MexayHapOaHBIN )KypHaI « Surface Sciencey (I'omnanaus).
3.Komnmouanslii xxypHan (Poccus).
4.Duzuka TBepaoro tena (Poccus)
HNuTepHeT-pecypcsl
1.http: //www.uksaf.orq/

2.http://www.omicron.de/en/home

3.http://www.rusnanonet.ru/equipment/

4. http://www.nanoobr.ru/training/courses/detail.php&
ELEMENT_ID=769

5.9BC IPR books (www/iprbookshop.ru), muiieH3MOHHBI  TOTOBOP
Ne2749/17 ot 20.03.2018 .

6.9bC «KoncynbsTant cryaenta» (Jorosop Nel22 CJI/09-18 ot
17.09.2018 r.)

7. CoBpeMeHHble NpogeccnoHanbHble 6azam SaHHbIX

Ne Haumenos Kparkas xapakrepucruka Anxpec YcaoBus
n/n aHHue caiiTa a0CTyIna
3J1eKTPOHHOI0
pecypca
1. 9B/ PI'b DNEeKTPOHHBIE BEPCUU http:/ ABTOpPH30B
885898 monubIx TekcTOB AuccepTanuii | www.diss.rsl.ru | aHHBIN qOCTYII
u aBTOpedeparoB u3 GhoHma 13 OUOIMOTEKN
Pocculickoii rocy1apcTBEHHOM
OnOIHOTEKN (x. 112-
113)
2. «Web of ABTOpUTETHAs http:/ Hoctyn no
Science» noJauTeMaTHueckas pedepaTHBHO- www.isiknowle IP-anpecam
(WOS) oubnmorpaduyeckas u dge.com/ KbI'Y
HayKoOMeTpHuecKasi 6a3a JaHHBIX, B
KOTOpPOM MHAEKCUPYIOTCs 0KoJo 12,5
TBIC. )KYPHAJIOB
3. Sciverse PedeparuBHast u aHamuTHYECKAas Hoctyn o
Scopus [P-agpecam
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://www.nanoobr.ru/traininq/courses/detail.php&%20ELEMENT_ID=769
http://www.nanoobr.ru/traininq/courses/detail.php&%20ELEMENT_ID=769
http://www.rusnanonet.ru/equipment/
http://www.omicron.de/en/home

u3zarenbcTBa  |0as3a JaHHBIX, COEpIKalas http:/ KbI'Y
«IIB3EBUP. WWW.SCOPUS.CO
Hayxa u 21.000 peneH3UpyeEMBIX m
xkypHanos; 100.000 kxur; 370
TEXHOJOTHID |y yppskrb1it cepuil (IMPOAOIDKAIOIINXCS
u3J1aHui);
6,8 MJIH. 10KJIa/10B U3 TPYAOB
KOH(epeHmit
4. Hayunas DnexTpoHHas OnbIuoTeKa http:/ [TonHbrit
3J1eKTPOHHASl | HAyYHBIX IyOJUKAIHA - elibrary.ru JOCTyTI
0nbMoTeKAa | MOJHOTEKCTOBBIE Bepcuu 0kojo 4000
(HOBb PO®U) | unoctpanHbix U 3900 0TeueCTBEHHBIX
HaYYHBIX )KYPHAJIOB, pedepaTsl
myOmukaruit 20 TBICSY KYpPHAJIOB, a
Taxke onucanus 1,5 MiH.
3apyOEKHBIX U POCCUHUCKUX
JIACCEepPTAIUH.
2800 poccUICKUX XKYpHAJIOB Ha
0e3B03MEe3THOI OCHOBE
S. ba3za Hanmonanenas nadopMaoHHo- http:/ ABTOpH30B
JAHHDBIX aHaJIUTHYECKAasl CUCTEMA, elibrary.ru AQHHBIN JIOCTYTI.
Science Index | akkymynupytomias 6osee 6
(PUHL) MUJUTMOHOB Ty OIHKAIUI POCCHIICKIX Lossonser
aBTOPOB, a TaKkke HHPOpMAIHIO 00 HX JOTIOJIHATD 1
nuTHpoBaHUM U3 6onee 4500 YTOHHATD
POCCUICKHUX KYpPHAJIOB. CBCACHHA O
myOIuKaIusIx
yuenbix KBI'Y,
UMEIOIUXCS B
PUHI
6. Hanmnonan OObeAMHEHHBIH 371eKTPOHHBIN https:// Hoctyn ¢
bHasl Katajaor (OHI0B POCCUUCKHUX H30.pd 3JIEKTPOHHOTO
3J1eKTPOHHAsA | OMOIMOTEK, coleprKaIInuit YUTATBLHOTO
oubauoreka | 4 331 542 >neKTPOHHBIX JOKYMEHTOB 3aia
PI'b 00pa3oBaTENHLHOIO U HAYYHOTO o6ubnmorexu
XapakTepa Mo pa3jIMdHbIM OTPaCIISIM KbI'Y

3HAHUU

MeTOI[I/l‘leCKI/le YKa3aHus 110 MPOBEACHUIO PA3JIHYHBIX 3aHATHH

31



http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://www.scopus.com/
http://www.scopus.com/
http://www.scopus.com/

MeTtoauueckue ykazaHus HPUBOISATCS B OMMCAHUU BCEX J1aOOPAaTOPHBIX padorT,
IpPEeyCMOTPEHHBIX HACTOSIIUM KypcoM. JlocTynm K omMcaHusiM J1abopaTOpHBIX
paboTr  peamu3oBaH Ha  caWTe  uHpopMauuoHHOHM  cucrembl  KBI'Y

(http://open.kbsu.ru/).

MeToanyeckue peKOMEHIAUMH K YTEHUIO JIEKIMH.

OCHOBHBIMH (pOpMaMU OpraHU3ALMKN YYEOHBIX (ayAUTOPHBIX)3aAHITHH

ABJIAIOTCA JICKOHUH U IIPAKTHUYCCKHUC 3aHATHA.

IIpy MOArOTOBKE  JICKIIMOHHBIX  3aHATUM MpenojaBaTesb JOJDKEH
ONpENeNUTh 1ENIU U 3a/Jaud JICKIMU, pa3paboTaTh IUIaH MPOBEACHUS JICKIUU,
OCYILECTBUTh noAOOp JUTEepaTyphl (O3HAKOMJIEHHE C NEPUOJAHYECKUMHU
U3IaHUSIMU 10 TeMe JIEKIMi), OTOOp HEO0OXOAWMOro M JOCTATOYHOrO IO
coJiepKaHui0 yuyeOHOoro marepuana. JIEKTop ompeaessieT METOJbl, MPUEMbl U
Cpe/ACTBa MOJJIEPKAHUS WHTEpeca, BHUMaHUS, CTUMYJIHPOBAHUS TBOPUYECKOTO

MBIIIJICHUA CTYACHTOB.

Jlekust MOJDKHA BKJIIOYATh B KAauyeCTBE 3TaloB  (OPMYJIHPOBKY TEMBI
JICKIUH, TIEPEUYCHb BOMPOCOB, H3JIO)KECHWE BBOJHOW YAaCTH, OCHOBHOW YacCTH,
KPAaTKHE BBIBOJbI MO KaXJOMYy PACCMOTPEHHOMY BONPOCY M PEKOMEHAAIUH
JUTEPATYPHBIX MCTOYHHUKOB II0 M3JIaraéMbeIM BompocaMm. Ecimm  oudepenHoe
3aHATHE SIBIISETCS TPOJOJDKEHUEM — MPEebIAyLIed JICKIUU, 11e7eCO00pa3Ho
KpaTtko chOpMyJIUpOBATh IMOJIYUYECHHBIE paHee Pe3yIbTaThl, HEOOXOAUMBIE /IS
MOHUMAaHMUS U YCBOCHUS H3y4YaeMbIX BOMPOCOB. B 3akItouMTEILHOW 4YacTh
JISKIIMH JKeJIaTeIbHO 0000MNUTh HanboJee BAXKHBIE U CYIIIECTBEHHBIE MOMEHTHI
JICKIIMU, cAenaTh BBIBOJABI, a Takke CHOpPMYIHpPOBATH 3aJadyd IS
CaMOCTOSITEJILHON Pa0dOThI CTYJICHTOB M yKa3aTh PEKOMEHAYEMYIO JIUTEpaTypy.
[lenecooOpa3HO TakX € OCTaBUTb BpeMsl I OTBETA HAa BOMPOCHI CTYJIEHTOB U

BO3MOXHYI JTUCKYCCHIO II0O M3JIOJKCHHOMY MAaTCpHUaJly Ha JICKIIUU.
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Coz[epncaHHe JCKIIHUHN IIO0 HaHHOﬁ JUCHUIIINHE JOJIXKHO COOTBCTCTBOBATDH
JUIAKTHYCCKUM I[IpUuHOUIIaM, KOTOPLBIC 00eCIIeYnBaIoOT COOTBCTCTBUC
Hn3j1aracMoro marcpuajla HAYYHO-MCTOANYCCKUM OCHOBaM He/:[aromquKoﬁ
ACATCIIBHOCTH. OCHOBHBIMH W3 HHX SBIISIOTCS HCJIOCTHOCTh , HAYYHOCTD,

AOCTYIMHOCTb, CUCTCMATUYHOCTb U HAI'TIAJHOCTD.

O} heKTUBHOCTD JICKIIUU MOKET OBITh MOBBIIICHA 32 CUET PALIMOHAIIBHOTO
UCIIOJIb30BAaHUE TEXHUYECKUX CpeAcTB. KOMIUIEKThI  TEXHUYECKUX CPEJNICTB
HEO0OXOJIMMO TOTOBUTHh K KaXJOW JIEKIIMH 3a0JIarOBPEeMEHHO, HE Teperpyxas

MU ayAUTOPHIO.

CymectByer kiaccupukanus JeKUUH MO TUIIAM M MeToJaM  HX
poBeleHUs (BBOAHAs, YCTAaHOBOYHAs, MpPOrpaMMHas, 0030pHasi, UTOroBas H
ap.). Ilpu u3n0)keHnn mporpaMMHOrO MaTepHuajia Mo JaHHOM AMCIUIUIMHE Ha
JEKIUSIX PEKOMEHAYETCS HIMPOKOE MCIOJb30BaHUE CPEACTB MH(GOPMALIMOHHO-
KOoMMyHUKalMOHHbIX TexHosoru (UKT) u aynuo-sBuneorexnuku. [logroroska
BUJIEO — JIEKLIUU COCTOUT B NEPEKOUPOBAHUY, IEPEKOHCTPYUPOBAHUH YUEOHOM
uH(pOpMaIMU 10 TeME B BU3YaJbHYIO (OpMY ISl MPEIbSABICHUS CTYyJIEHTaM

Yyepe3 TEXHUUYECKHUE CPEACTBA OOYUCHUS WIIM CXEMBbI, PUCYHKH, YEPTEHKHU.
MeToanyeckue peKOMEHIALMHU 10 NPOBEICHUI0 MPAKTHYECKUX 3aHATHI.

[IpakTrueckue 3aHATHSA JOHKHBI 0OecrieunBaTh (POPMUPOBAHUE, MPEKIE
BCEr0, KOMIIOHEHTOB «YMETb» 3aJaHHBIX JUCLHMIUIMHAPHBIX KOMIIETEHLIHM.
[IpakTrueckue 3aHITHS MO AUCLMIUIMHE JIOJDKHBI ObITh OPUEHTHUPOBAHBI, KaK
NpaBWiIO, Ha peleHue TUMoBbIX (0a30BBIX) 3aj1ad, B Oyayuiei
npo(eCCUOHATIBHON JEATENIbBHOCTH C  HCIOJIb30BAHUEM METOJ0B, METOMMK,
dbopmyI1, TOJIXOI0B, aJITOPUTMOB, MOJIETIEH U MPOUUX, U3TIOKEHHBIX Ha JIEKIUAX

B MaTepHaiaX, BRIHECEHHBIX HA CaMOCTOSATEIbHYIO PadoTy.

B xoze mpoBelneHHs NPaKkTUYECKHUX 3aHATHUN IPENOJaBaTei]b MOMOIraeT
CTYJIEHTaM OBJIQJIETh HAyYHOM TEPMHUHOJIOTHEN, CBOOOJHO ONEpPUPOBATH €IO,

MPUMEHSTh €€ TIPHU aHaln3e (PU3NYECKUX 3a7ad. Y CIeX MPaKTUICCKUX 3aHATUN
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[0 JUCHMIUIMHE 3aBUCUT OT KadecTBa IMOJATOTOBKM K HEMY ITPEIOJaBaTENs U
cTyAeHTOB. IloaroroBka K IIPaKTUYECKHMM 3aHATUSAM IIPELYyCMaTpUBACT
COCTaBJICHME TMPOAYMAHHBIX IUIAHOB HMX TMPOBEACHUS C  YKA3aHUEM
PEKOMEHIOBAaHHOW JIUTEPATYPHI U MTOAOOP HATISAHBIX TTOCOOUH.
Ha  mnpakthueckux — 3aHATHSIX  IpENojaBaTelb JOJDKEH  CO3/1aBaTh
HEMPUHYKJACHHYI0 OOCTaHOBKY B ayJAUTOPUM U OPraHU30BaTh  OXKUBJICHHBIM
OOMEH MHEHHUSIMHU, TIOJIEMHUKY U JUCKYCCHUIO 1O OCHOBHBIM BOIIpPOCaM
npakTUdeckux 3aHsaTui. HeoOxogumo pa3BuBaTh U TOOUIPSITH AKTHUBHOCTD

O6y‘laIOHII/IXC${, I[O6I/IB21TI>C$I HNX BHHMATCIIBHOI'O M KPHUTHYCCKOI'O OTHOIICHHA K
BBICTYIINICHHUIO COKYPCHHKOB

8. MartepuaabHO-TeXHHYECKOEe o0ecnevyeHne U CIUTIITHHBI

JleK1IMOHHBIE ayIUTOPUH, B KOTOPBIX UMEETCS HE00X0IuMOe 000pyI0BaHNE
JUISL YT€HUS JICKIUW: MYJIbTUMEIUMHBIE JOCKU, MPOEKTOPhI, HOYTOYKH, HaOOP
TaONHI ¥ CJIAiI0B, KOMIUIEKT OOOPYIOBaHUS [JIsi MPOBEACHHS JACMOHCTpAIIAN
¢duzmyecknx omnbIToB. Puzmyeckue nabopaTopur Mo oOmeMy Kypey (usuku.
JlaGopatopuu 000pyJa0BaHbl MpUOOpaMU M yCTAaHOBKAMHU, HEOOXOJAUMBIMHU IS
BBITIOJIHEHUSI ~ CTYJIGHTaMu  J1abOpaTopHBIX  paboT, MPEAyCMOTPEHHBIX B
¢dbuzmyeckoM TmpakThkymMe. [lo Bcem pasnenaM MEXaHUKH HMMEIOTCS Y4YeOHBIC

MOCOOMS ¥ METOIMYECKHE YKa3aHUA K JIa0OpaTOPHBIM paboTam.

IlepeyeHb NpOrpaMMHBIX NPOAYKTOB BKJIIOYAeT :

* IIponyxtet MICROCOFT (Desktop Education ALNG LicSaPk OLVS
Academic Edition Enterprise) moamucka (Open Value Subscription) Ne V
2123829;

« Kaspersky Endpoint Security Cranmaptasiii Russian Edition Ne
munensun 17E0-180427-050836-287-197;

* Academic MathCAD License

» Apxusarop 7z (6ecmnatuoe I10)
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* Ilporpamma nns pabotet ¢ pdf myOmukanusmu Adobe Reader

(6ecrmatHoe T10)
» [Ilaketr matemaTuueckoro anannza SMath Studio (6ecrutataoe I10)
* Cucrema noctpoenue rpadpukxoB SciDAVis (6ecrutataoe 110)

* Cpena pa3paboTku BUPTYAJbHBIX PUOOPOB MyOpenLab

(6ecrutatnoe 110)

Cucrema gokanbHOM cetu KBI'Y nmnpenocraBiser BO3MOXKHOCTh
OJIHOBPEMEHHON paboThl  OOJIHIIIOrO KOJHWYECTBAa II0Jb30BAaTEIE Kak B
JOKAJIbHOM CETH BYy3a, Tak U uepe3 ceThb «MHTepHET» C CcOOMoaeHHEM
TpeboBaHnii MHGOPMAIIMOHHON OE€30MaCHOCTH M OrPAaHMYEHHUEM JOCTyna K
uH(popmaiu. InekTpoHHast nH(pOpMaIMOHHO — oOpa3oBarenbHas cpega KbI'Y
MO3BOJISIET OCYIIECTBIATH PabOTy OOydaromuxcsi u3 000N TOYKM JOCTyTNa, B

TOM 4YHCJIC U3BHEC BYy3a.

9. CpeacrBa ajanTauMd  NpenogaBaHUs  JAUCHUIUIMHBI K

HOTpeﬁHOCTﬂM HHBAJUI0B ! JIUII ¢ OrPAHHYCHHBIMHA BO3MOKHOCTAAMHA

JUIsl CTYyJIEHTOB C OTPAaHWYEHHBIMM BO3MOXXKHOCTSMM 30POBbS CO3/IaHbI
crenuanbHble YCIOBUSA AJIA NOJy4eHHs oOpa3oBaHHMs. B Lensx IOCTYNMHOCTH
NOJlyuYeHUs] BBICHIETO 00pa3oBaHUS 1O O00pa3oBaTeNbHBIM MpPOTrpamMmam
WHBAIMJAMU M JIMIAMH C OrPAHUYEHHBIMH BO3MOXHOCTSIMH  370POBbSA
YHUBEPCUTETOM oOecrneunBaercs: 1)anbTepHaTUBHAs Bepcus OQPUUHUATBHOTO
caiita B cetu «lHTepHeT» 11 ClaOOBUIALINX; 2)IPUCYTCTBHE ACCUCTEHTA,
OKa3pIBaloOIIEero o0ydaroueMycst HeoOOXOJUMYI0 IIOMOIIb; 3)1 Js1 UHBAJIUI0B U
JMI] ¢ OFPaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBBS 10O CIyXy - TyOJIUpoBaHuE
BCIyX CIPaBOYHOM HMHOpMalMM O pacHUCaHMM Y4eOHBIX  3aHATH;
o0OecrieyeHue HaJIeKAUUMU  3BYKOBBIMH  CpPEJCTBAMU  BOCIPOM3BEIECHUS

I/IH(l)OpMaI_[I/II/I. I[J'I?I HMHBAJIMAOB M JKI C OI'PaHUYCHHBIMH BO3MOZKHOCTAMHU
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3I0POBbS, UMEIOIIMX HAPYIICHUS OMOPHO-IBUTATEILHOTO amnmapara, CO3/1aHbl
MaTepUAIbHO-TEXHUYECKUE  YCIIOBUA  OOECHeuMBarONIMe  BO3MOXHOCTD
OecnpensiTCTBEHHOTO JOCTyMa O0y4arouuxcsi B y4YeOHbIe MOMEILECHHS, OOBEKTY
MUTaHUS, TyaJeTHble M JpYrue TOMENICHUS YHUBEPCUTETA, a TaKxkKe
npeObIBaHUS B YKa3aHHBIX IMOMEIICHUSX (HAJIMYHUE PACIIMPEHHBIX JIBEPHBIX

IIPOEMOB, MTOPYYHEN U IPYTrUX NPUCTIOCOOIECHUN).
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Jluct n3MeHenuii (I0MoTHEHWI) B paboueld mporpamme AUCIUTLUIUHbI

«MonexynsipHast pu3znKa

1o HarnpasiieHuto noAroToBku 11.03.04 DnekTpoHUKa U HAHOAIEKPOHUKA

Ha 2022 — 2023 y4eOHbIH roj

Ne /i | Dnement (mynkT) PTIJ] [Tepeuenpb
BHOCHMBIX

N3MEHEHUM

IIpumeyanue

OO0cy>kaeHa 1 peKOMEHI0BaHa Ha 3ace/laHnuu Kadeapbl
(GU3NYECKUX OCHOB MUKPO- U HAHODJICKTPOHUKH,

poTOoKOJI No OT « » 2022 .

3aBenyromuii kadenpoi /P.11.Temes/

TOAIHCH pacuppoBKa MOJIUCU nata
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