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1. Ileanb ocBOEHNST TUCHUILIHHBI

[enssMu OCBOECHUS AUCHUIUIUHBI SBIISIOTCA:

®opMupOBaHUE y CTYJCHTOB LIEIOCTHOM, CUCTEMHOW HH(OPMALMOHHOW 0a3bl B 00JacTu
(Gu3uKH, HAYYHOIO MHUPOBO33PEHUS, HABBIKOB IO3HABATEIBHOM JEATENBHOCTH Ui YCIELUIHOTO
YCBOGHHUSL:

— o0menpopeccHOHAIBHBIX ¥ CHELMANbHbIX JUCLUIUIMH OCHOBHOW IpO(ecCHOHATIbHON
00pa3oBaTeNbHON MPOrpaMMbl, KOTOPBIE B CBOIO OYepe/Ib HANpPaBICHBI Ha OCBOCHHUE CTYyAECHTaMHU
OCHOBHBIX BHJIOB IMPO(ECCHOHATBHON IEATEIbHOCTH KaK Ba)KHEHIIMX M HPSAMBIX COCTaBIISIFOILUX
po(hecCHOHATLHOM KOMITETEHTHOCTH;

— HEo0X0IMMOro MHUHUMyMa 0a30BbIX, (P)yHJIaMEHTaJIbHBIX KOMIIOHEHTOB YHHBEPCAJIbHBIX,
MHBAapUAHTHBIX KOMIICTCHLIMH, YTO TIO3BOJIUT BBITYCKHUKY YCIEIIHO aJanTUPOBaThCI K
MEHSIOIIMMCST  YCIOBUSAM, ITOCTOSIHHO CaMOCOBEPIIEHCTBOBAThCS, OBbITh BOCTPEOOBAHHBIM U
KOHKYPEHTOCIIOCOOHBIM Ha PO(EeCCHOHATBHOM PBIHKE TPY/Ia.

OCHOBHBIMHU 33/1a4aMU AUCLHUIUIMHBI SBISIOTCA:

— n3ydeHue 0a30BBIX MOHATHHA, (yHIaMEHTAJIbHBIX 3aKOHOB M IPUHIUIIOB, COCTABIISIONINX
OCHOBY COBPEMEHHOM (hr3nyeckoil KapTUHBI MUPA;

— OBJIAZICHWE YMEHHSMH BOCHPUHUMATh M OOBSCHATH (PU3UYECKUE SBICHHS U IPOIECCHI,
UCIOJIb30BaTh 3HaHMS B 00pa3oBaTelbHON M MPO(ECCHOHAIBHOW JeSTeNbHOCTH, KPUTUYECKU
OLICHMBATh HMH(POPMAIIMIO ECTECTBEHHOHAYYHOTO COJCpPXKAHUSA, MONYYCHHYI0 U3 Ppa3IMYHBIX
UCTOYHUKOB,;

— (GOopMHpOBaHHE y CTYJCHTOB HAaBBIKOB CaMOCTOSITEJIBHOTO MpPOBEACHUS HaOIIOJCHUH,
u3MepeHuil (U3NYeCKUX BEJIMYMH, OOpaOOTKM M aHajau3a OINbBITHBIX JAHHBIX, HWHTEPIpPETALIH
pe3yIbTaToOB (PU3MYECKOTO IKCIEPUMEHTA, YMEHUH BBIICIUTH KOHKPETHOE (PH3UUECKOE COIEpIKaHue
B IIPUKJIA/IHBIX 3a/1a4ax Oy Iylieil 1esTeaIbHOCTH.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
I[I/ICIII/IHJ'II/IHa ((CHGIII/IZU'II)HI)IG T'JIaBbl (1)I/ISI/IKI/I>> 6&3preTC$I Ha 3HAHUAX, IIOJYYCHHBIX B
paMKax Kypca 061_1_[61\/’1 (I)I/I3I/IKI/I, ABIIACTCA O6I_I_II/IM TCOPECTUUCCKUM U METOHOJIOTHYCCKUM OCHOBAHUCM
JUIST €CTeCTBEHHOHAYYHBIX JUCHUIUIMH U aucuuiuinH, Bxomsaumx B OOIl GakamaBpa aaHHOTO
HallpaBJICHUA, CBA3aHHBIX C I/IHq)OpMaI_II/IOHHBIMI/I nponeccaMmu U MOICIUPOBAHHUEM IIPOLCCCOB U

cucreM, Takux kKak "Mertoasl MogenupoBanus', ""CrieniaabHbIe TI1aBbl MAaTEMaTUKU" U JIp.

3. Ilnanupyembie pe3yJibTaThl 00y4YeHHs M0 JUCHHUILJIMHE
HJ'IaHI/IpyeMI)Ie PE3YJIbTAThI O6y‘-I€HI/I$I o AWUCHUINIMHE, COOTHCCCHHBIC C IIJIAHUPYCMbIMU
pesynbratamu ocBoeHust OIIOIT (koMneTeHIMAMEI U HHANKATOPAMU TOCTHXKEHUSI KOMIIETSHIIUN )

MAaTEMAaTHYECKUX U
(M) ecTecTBEHHBIX

HEOOXOIUMBIC [T PEIICHHUS
3a1a4 B 00J1acT

COBPEMEHHOH (PU3NIeCKON KapTHHBI
mupa (OIIK-1.2)

HayK, U UCII0JIb30BaTh po¢eCCHOHATIBHOM YMeTs 00BACHATH (U3NIecKre
UX B JIESITETIHHOCTH SBJICHUS U TIPOLIECCHI, IPUMEHSTh

npodeccuoHaTbLHOM (du3nyecKkre 3aKOHBI, MOJICIIH,
JEATCIIBHOCTH MIPUHIOXIBI B 00pa30BaTEIbHON U

npodeCCHOHAILHON eI TeIbHOCTH,
(usryecku 0O0CHOBBIBATE SIBIICHUS
okpyxatoriero mupa (OITK-1.2)

dopMupyembIe [Tmanupyemplie pe3yabTaThl 00yUYCHHS IO AUCIUILIHHE, B
KOMITETEHITNH (KO, COOTBETCTBUM C HHJIMKATOPOM JTOCTHKEHUS] KOMIIETEHLIUU HaumenoBanue
coJiepyKkaHue Hnnukatop 10CTHKEHUS Pe3ynbraThl 00yueHus 1o OLICHOYHOI'0 CPEe/ICTBa
KOMITETEHITHH ) KOMITCTCHITUN JIUCIIMILINHE
OIIK-1 Crocoben OIIK-1.2 O0BsACHSIET CMBICI 3HaTh 0a30BLIC IOHITHS, OLICHOYHOE 3a/IaHHE,
MIPUMEHSITh MPOUCXOJISIINX SIBJICHUM (dyHIaMeHTaJIbHBIC 3aKOHBI U BOIPOCHI K YCTHOMY
(hyHIaMeHTaIbHBIC OKpYXaloIlero Mupa, MPUHLIMIIBI TEPMOJIMHAMUKH, onpocy
3HAHMUSL, IOJTyYEeHHBIE mpUMeHSeT QU3NICCKUE CTaTUCTUYECKOW U KBAHTOBOM
B 00J1aCTH 3aKOHBI U MOJIEIH, (U3UKH, COCTABJISIFOIIUEC OCHOBY




4. CTpyKTYypAa U coAepKaHue TUCUUIINHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 2 3aU€THBIX €IUHUIIBI, 72 Jaca.

4.1. @opma o0yueHHsI: OUHASA
YpoeHs 6a30B0or0 00pazoBaHms: CpeHee ooee.

Cpok o0yuenus 4r.

4.1.1. CTpykTypa QU CHUNINHBI
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1 | Ocnossl cratuctuyeckorr | 3 | 10 | 8 6 KOHTpOTLHas paGota,
YCTHBIIT orpoc
(U3HUKN ¥ TEPMOTUHAMHUKHU
2 DneMeHTHl PUBUKH 314 |4 9 KOHTpObHas pabora,
YCTHBII1 orpoc
aATOMHOTO sijIpa
3 OCHOBBI KBaHTOBOH 31812 9 KOHTpONILHas pabota,
YCTHBII orpoc
MEXaHHUKHU
4 DneMeHThl PU3UKU 3122 5,35 | xonrpom:Has paGora,
YCTHBII1 orpoc
MOJTYTIPOBOJIHUKOB
Bcero 3a cemectp 72 | 24 | 16 2,4 10,25 29,35 3au.
Uroro 72 | 24 | 16 24 10,25 | 29,35

4.1.2. CoaepskaHue TUCHMILIMHBI

4.1.2.1. IlepeyeHnb JeKUM

Cemectp 3
Pazoen 1. Ocnosvi cmamucmuyeckotl pusuku u mepmoOuHamuKu
Jlexknus 1.

CraTucTUuecKnuii U TEPMOJIMHAMUYECKUI METOIbl. OTIBITHBIE 3aKOHBI UAEATBLHOIO rasa.
VYpasuenue MenneneeBa-Knaneiipona (2 vaca).
Jleknus 2.

OcHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UCANbHBIX T'a30B. 3aKOH
MakcBeia uisl paclipefesIeHHs] MOJIEKYJ UACATBHOIO ra3a 10 CKOPOCTAM M SHEPTUSM TEIIIOBOTO
JBIDKCHHS (2 Jaca).



Jlekunus 3.

BHyTpeHHsst sHeprus uaeanbHoro rasa. [lepsoe Hayano repmonuHamuku. Pabora raza npu
U3MEHEeHUH ero oobema. TemnoemkocTs. [IpuMeneHne nepBoro Hayana TEPMOJAUHAMUKH K
u3onpoueccaMm (2 yaca).

Jlexnus 4.

Anumabatsble nnpouecchbl. Kpyrosele npouieccel (ukisl). Bropoe Hayano TepMoIuHaMUKH.
TeruioBble IBUTATENTN U XOJOAUIBLHUKY (2 daca).

Jlekumus S.

ukn Kapno u ero KIIJI ayist uaeansHoro raza. PeansHblie ra3sl. YpaBHuenue Ban-nep-
Baasnbca (2 gaca).

Pazoen 2. Dnemenmot ¢huzuxu amomuozo sopa
Jlexknus 6.

Cocras, 3apsa ¥ pa3Mepsl aTOMHOTO siipa. JledhekT Macchl U SHEPTHUsl CBSA3U aTOMHOTO Spa.
3aKoH paJIMOaKTUBHOTO pacmaja (2 yaca).
Jlexkuus 7.

SlnepHble peakuuu, uX KiIaccuuranus. Peakum non neiictBrueM HeUTpoHOB. LlemHbIe
peakiuu. TepmosaepHble peakuuu. SaepHas sHepreTrka (2 Jaca).
Paszoen 3. Ocnogul keanmosoii mexanuxu
Jlexnus 8.

KBanrtoBas npuposa uznyueHus. OMIUPUUECKUE 3aKOHBI U3ITyUEHUs1 aOCOIIOTHO TBEPIOTO
tena. KBantel ceera. Dpdext Komnrona (2 gaca).
Jlekums 9.

KopnyckynsipHo - BOJIHOBOH Ayanu3m CBOMCTB BeuiecTBa. Bonnsl ne bpoitss. CooTHOIEHUs
HeonpezaeneHHoctel ['elizen0epra. O rpaHnLax NPUMEHUMOCTH KBAHTOBOW MEXaHMKH (2 Jaca).
Jlexuus 10.

BonHoBas QyHKIMS 1 ee cTaTUCTUYECKUI CMBICT. BpeMeHHOe U CTaHIIMOHApHOE ypaBHEHUS
[pénunrepa. Ypasuenue [pénunrepa ans npoctemux cucrem (2 vaca).

Jleknus 11.

B3aumoneiicTBue nznydenus c BeuiectBoM. [ToHaTne 06 onTHYECKHX KBAaHTOBBIX
reHeparopax. TuIibl 1a3zepoB (2 daca).

Paszoen 4. Dnemenmul pusuxu noaynpo8ooHuKos
Jlekuus 12.

OnexTpuyeckas MIpOBOAUMOCTD MOJIYNIPOBOJHUKOB. XUMHUECKN YUCTHIE U TPUMECHBIE

NOJynpoBOAHUKH. [TorynpoBoiHUKOBBIE TPUOOPHI (2 Haca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHH

Cemectp 3
Pasoen 1. Ocnosbi cmamucmuyeckoul husuxu u mepmoOUHamuKu
IIpakTnyeckoe 3ansitue 1

3akoHbI HI€aTbHOTO Ta3a. YpaBHeHue MenaeneeBa-Knaneiipona (2 yaca).
IIpakTuyeckoe 3ansiTue 2

OneMeHTHl cratucTuyeckoit pusuku. OcHoBHoe ypaBHeHre MKT naeansHoro rasa (2 gaca).
IIpakTuyeckoe 3ansaTue 3

[lepBoe Hauasio TEPMOJMHAMUKY U €T0 TPUMEHEHUE K U3oMpoleccam (2 yaca).
IIpakTuyeckoe 3ansaTue 4

Anuabatseie npouecchl. H{uknuueckue nporecchl. [ukin Kapno (2 gaca).
Pazoen 2. Dnemenmot ¢huzuxu amomuozo si0pa
IIpakTH4yeckoe 3aHATHE S

JledekT Macchl. DHEprus CBA3U aTOMHOTO sijipa (2 yaca).
IIpakTH4eckoe 3aHsATHE 6

3aKkoH paJIMOAaKTHUBHOTO pacmaja. SnepHsie peakiuu (2 gaca).
Pasoen 3. Ocnosbi k6anmoso mexanuxu
IIpakTuyeckoe 3ansiTue 7

Bounnsl ne bpoiins. CootHomenue HeonpeaeneHHocTei ['elizenbepra (2 gaca).



Pazoen 4. Dnemenmot ¢puzuku noaynpo8ooHuKos
IIpakTyeckoe 3ansaTHE 8
DJEeKTPOIPOBOIHOCTD TOIYIIPOBOTHUKOB (2 Yaca).

4.1.2.3. IlepeueHnb 1a00paTOPHBIX PadoOT
He mianupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOANYECKOE O0ecIIedeHue CAMOCTOATEIbHOM

padéoTbI
[lepeuenn Tem, BBIHECEHHBIX HA CAMOCTOATEILHOE U3YUCHHE:!
1. OnpITHOE 0O0CHOBAHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
2. DHTpoOMNUs, €€ CTaTUCTUYECKOE TOJKOBAHUE.
3. 3akoHOMepHOCTH anbda- u 6eTTa pacmnaaos.
4. MeToipl HAOMIOICHUS U PETUCTPALIMK PATUOAKTUBHBIX M3TyUYEHUN U YaCTHII.
5. Peakuuu cuHTe3a aTOMHBIX sijaep. [IpoGiaema ynpaBiseMoro TepMosiiepHOro CHHTE3A.
6. Teopust aroma Bogopoaa 1o bopy.
7. IBmxeHre cBOOOTHON YaCTUIIBI B KBAHTOBOH MEXaHHKE.
8. HacTuiia B OIHOMEPHOH MPSAMOYTOJILHON MOTEHIIMATBLHOM SME.
9. 3onHas Teopus TBEPAOro Teja. MeTaubl, TUAJIEKTPUKH U MTOTYTIPOBOJIHUKH 110 30HHOU TEOPHH.
10. TepmoanexTpuueckue IBJICHUS U UX npuMeHeHus. [1o1ynpoBOAHUKOBBIE TUOABI M TPAH3UCTOPHI.
st camocTosATeNnbHOM PabOThl MCHOJB3YIOTCS METOAMYECKHE YKa3aHHs IO OCBOCHHUIO
JTUCIUIUIMHBI U U3JIaHUS U3 CIHCKA MPUBEICHHON HI)KE OCHOBHOM M TOTIOJTHUTEIBHON JIUTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIBLHBIX padoT, pedepartos, TP, PI'P, PIIP

He nnanupyercs.

4.1.2.6. I[IpuMepHbIi IepeYeHb TeM KypPcOBbIX padoT (IIPOEeKTOB)
He nnanupyercs.

5. O0pa3oBare/ibHbIE TEXHOJIOTHU

B npornecce ocBoenust aucuuminabl ' CriennanbHbIe TIaBbl (GU3UKUA" UCTIONB3YIOTCS METOJIbI
00y4eHus, CIOCOOCTBYIOIINE 00ECIIEUCHUIO TTOIOKUTETHHOIO0 MOTHBAIIMOHHOTO HACTPOSI CTY/ICHTOB
Ha U3y4YeHHue yueOHOro matepuana, popMUpOBaHUE YMEHUN HAXOIUTh U MPUMEHITh UHPOPMAIUIO B
obnactu (U3MKHM I YCIEHIHOTO OCBOEHHS MpOo(ecCHOHATbHO OPUEHTHUPOBAHHBIX TUCIUILUIUH U
00bekTOB  Oyaymiei  mpodecCHOHaTbHON  JIeATEeThHOCTH: npoOJIEMHOTO  M3JI0KEHUS,
npo(hecCHOHANFHOTO KOHTEKCTa, YIPAaBJICHUS CaMOCTosTeNnbHOW paboToil. [lpu mnpoBegeHun
MPaKTUYECKUX 3aHATHH  TPOUCXOMUT  OOCYXICHHE Ppa3IMYHBIX MPOOJEMHBIX  CHUTYyaIluH,
IpenoaaBaTeNb MOAPOOHO OOBICHSET BCE IIard perieHus (U3NYECKOW 3amadd. 3aTeM CTYJIEHTHI
CaMOCTOSITENIbHO BBIMTOJIHAIOT aHAJIOTUYHbIE 3aaHUS.

6. OueHo4YHbIE CPeACTBA IJIS TEKYIIEr0 KOHTPOJIA yCIIeBAeMOCTH,

HpOMe)KyTO‘IHOﬁ aTreCTalum 110 uToraMm OCBOCHHUA JUCHUIIIMHDBI.
@DOH/IbI OIICHOYHBIX MATEPHATIOB (CPEICTB) MPUBEIEHBI B IPUIIOKEHHH.

7. YueOHO-MeTOANYeCKOe U HH(POpMAITUOHHOE o0ecnieyeHne JUCHUIIIMHBI.

7.1. OcHOBHas1 y4eOHO-MeTOAUYECKAS JUTEPATypa M0 JUCHUIIIMHE
1. dertnad A.A., SABopckuit .M. Kypc ¢usuku (B 3-x T.): yuebHOe mocodbue asisi BTy30B. - M.:
Brricmas mxoma, 1977. - 30 3k3.
2. Bonbkenmteitn B.C. COopHuK 3a7au 1o obmemy Kypey ¢usuku. - M.: Breicmas mikodna,
1973-2007. - 157 sk3.
3. Mapmakos, A. H. KBanroBas ¢usuka nias mHXeHepoB : ydeOHoe mocobue / A. H.
[TapmrakoB. — CapatoB : By3oBckoe oo6pazoBanue, 2019. — 404 c. — ISBN 978-5-4487-0531-1. —



Texkct : oanekTpoHHBI // DnexkrpoHHO-OmOmmoreunas cucrema I[PR BOOKS. -
http://www.iprbookshop.ru/86463.html

4. lmutpuena, E. 1. ®usuka : yuebnoe nocodue / E. W. JiImutpueBa. — 2-e uza. — Caparon
: Aii I[Im Dp Menua, 2019. — 143 c. — ISBN 978-5-4486-0445-4. — Tekct : 3MEKTPOHHBIN //
DnexTponHo-6ubaroTeuHas cuctema IPR BOOKS. - http://www.iprbookshop.ru/79822.html

5. Ilansiruna, A. B. ®usuka : naboparopuslii npaktukym / A. B. Ilansiruna. — 2-e u3n. —
Komcomonbck-Ha-Amype, CapatoB : AMYypCKHIl TyMaHUTApHO-TIEIArOri4ecKiii ToCy1apCTBEHHbBIN
yauBepcuteT, At [Iu Ap Menua, 2019. — 84 ¢c. — ISBN 978-5-85094-464-3, 978-5-4497-0150-3.
— Tekct : omekTpoHHBIM // DnekrpoHHO-OMOnmoreunas cuctema [PR BOOKS. -
http://www.iprbookshop.ru/85834.html

7.2. I[OHOJIHHTCJ]LH&H yqeﬁno-MeTozmquKaﬂ Jurepartrypa no ImCuuiJanHe

1. Margees II.H. O6mmii kypc ¢usuku. KBantoBast u simepHast Gu3uKa: KOHCIICKT JICKITUH /
LII.H. Margees, B.A. nsaruna. - Mypom: UIILL MU Bal'y, 2008. - 133 ¢. - 70 3k3.

2. YeproB A.I'. Bamaunuk no ¢usuke: yaebnoe nmocodbue / A.I'. Uepros, A.A. BopoOneB. - 8-¢
n3a. - M.: @usmataut, 2005. - 640 c. - 40 »k3.

3. OCHOBBI MOJICKYJSIPHON (PU3UKH W TCPMOJMHAMUKH: METOJ. YKa3aHUSA K MPAKTHICCKUM
3aHATUAM 1O guciuruinHe "®dusmka" ans cTyaeHTOB 00pa3oBaTeNbHBIX MPOTPAMM TEXHUYECKOTO
npodmist; coct. A.®. An // Mypom: UL MU Bal'Y, 2010. - 47 c. - 100 »k3.

4. KpanToBas u saepHas (u3MKa: METOJ. YyKa3aHUs K MPAKTHYCCKUM 3aHATHSAM II0
qucuurinae "®usuka" I CTY/JIEHTOB TEXHUYECKHX HANpaBlICeHUW MOAroTOBKH; cocT. M.H.
PrrxkoBa / Mypom: UIILL MU Bal'Y, 2012. - 44 c. - 100 3k3.

7.3. IlepeyeHb HHPOPMAITMOHHBIX TEXHOJIOTHIA, MCIIOJIb3yEeMbIX NPH
OCYIIeCTBJIEHHMH 00Pa30BaTeJILHOI0 NMpoecca Mo JUCHUILUIUHE, BKIKYAs
nepevyeHb MPOrpaMMHOI0 odecredeHns 1 HHPOPMALMOHHBIX CIIPABOYHBIX

CHUCTEM

B oOpa3zoBaTenbHOM  MpoIlecCe  UCMONB3YIOTCS  MH(POPMAIMOHHBIE  TEXHOJIOTHH,
peaqn3oBaHHbIE  HAa  OCHOBE  HMH(OPMAIMOHHO-0Opa30BaTENILHOTO  TOpTaja  MHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HHOKOMMYHUKAIIUOHHOW CETH UHCTUTYTA:

- IPeI0CTaBIEHUE YUeOHO-METOIUYECKHX MAaTEPHUAJIOB B JIEKTPOHHOM BH/JIE;

- B3aUMOJICHCTBHE YYaCTHUKOB 00pa30BaTEIbHOTO IIpolecca uepe3 JIOKAJbHYIO CETb
MHCTUTYTa U MHTEpHET;

- IIPEIOCTABIIEHUE CBEJICHUHN O pe3yibTaTax yueOHOU AESITENbHOCTU B 3JIEKTPOHHOM JIMUYHOM
KaOuHEeTe 00yYaroIerocs.

WNHupopmanioHHble CLIPaBOYHBIE CUCTEMBI:

http://www.physicsnet.ru/index.php/social/downloads

http://www.google.com/

http://www.yandex.ru/

http://www.rambler.ru/

LI Tdopywm - http://citforum.ru/

[IporpamMmmMHoe obecrieueHue:

He mpenycmotpeHo.

7.4. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJI OCBOECHUS TN CIIMILIMHBI

iprbookshop.ru
physicsnet.ru
google.com
yandex.ru
rambler.ru
citforum.ru



mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0ecneYeHue 1 CIUITHHbI
JIeKIIMOHHAS Ay TUTOPHUS
Okpan HacteHHbli Goldview; mpoektop Acer X128H DLP Projector; mepcoHaibHBIN
komnbroTep. Jloctyn k cetn UHTEpHET.

JlaGoparopus kojeOaHUN U BOJIH, ONTHKU

I'eneparopsr 1'3-33; ocummnorpag C1-5; nmupomMeTrp ONTHYECKHI; KaMEPTOH; IMPYKHHHBINA
MasiTHUK; HAOOpbI TPY30B; YCTAaHOBKA JUJIsl MOJyYEHUS CTOSYMX BOJIH; Mara3uH €MKOCTEH; jamma
TICIOLIETO pa3psla;  MeTauIorpaguuecKuii MUKPOCKON;  MHUKPO(OH; IUHAMUK; DIIEKTPO-
U3MEpUTeNIbHbIE TPHUOOPHI; MPOEKIMOHHbIE ammapaTsl;  (OTOINEMEHT; OJOKM MUTaHUS;
AIIEKTPOU3MEPUTENIbHBIE TPUOOPBI; PEOCTaThl; HA0OP AU(PPAKIMOHHBIX PEIIETOK; CBETO(UIBTPHI;
KOMIUIEKT METOAMYECKHUX yKa3aHUH; AJIEKTPOHHBIE METOAMYECKHUE YKa3aHMs, HATJISIAHbIE TOCOOUS;
[MK:(mATX350W;IC2,8;1Gb;DVD-R;3,5"S775PCI-E;K-pa PS/2;M/Ont.PS/2;19"TFT)-1 mr..Oxpan
moOubHbIN Classic Solution Premier Vela Express; Hoytoyk ASUS (nmepenocHoii). Jloctyn k ceTu
Nurtepuer.

Jlaboparopus (U3HKH TBEPAOTO TEJIA U aTOMa, MOJCKYJISIPHOU (DU3HKHU

JlaGoparopHast yctaHoBKa «[ccienoBaHue ra3opaspsiiHOrO CYETYMKa»; YCTAHOBKA JUIs
UCCJIEIOBaHMSI XapaKTEpUCTHUK (OTOPE3UCTOPA; CIEKTPOCKOI; JPOCCENbHO-PTYTHAsl JamIla;
ra3opaspsjHble TpyOKH; BBICOKOBOJIBTHBIH MHIYKTOp; cTtmiockon CJIIII-1; nasep, onTuueckas
CKambsi; HaOOp IU(PAKIMOHHBIX pPemeToK; cueTyuk [ eiirepa-Mromiepa; CUETUYMK-CEKYHIOMED;
3JIEKTPOU3MEPUTENIbHbIE MPUOOPBI; TepMOCTaThl; OJOKM MUTAHUSA; PEOCTaThl; MUKpocKon Mup;
MaHOMETpPBI; MEpPHBIE CTaKaHbl; HACOCHI; BECHl TEXHUYECKHE; HAOOp pPAa3HOBECOB; JIOTOMETD;
CEKYHJIOMEpbI; MarasuH €MKOCTeH; MarasuH COINpPOTHUBIIEHUH; TepMmomnapa; OalJIOHbI; KOMIUIEKT
METOJMYECKUX YyKa3aHUH; 3JEKTPOHHbIE METOAMYECKHE YKa3aHWs; HarjsgHble 1mocolus. DKpaH
moowmieHbI Classic Solution Premier Vela Express; noytoyk ASUS (mepenocHo#t). Jloctym k cetn
WNHuTreprer

9. MeToanueckue yKa3aHus 0 OCBOCHUIO JUCHUILINHbBI

Jlisi  yCTIEITHOTO OCBOCHHSI TEOPETHYECKOTO0 MaTepuana OOYyYarolIUiics: 3HAKOMHUTCS CO
CIHMCKOM PEKOMEHIyeMOIl OCHOBHOM M JIOMOJHUTENBHOMN JINTepaTyphbl; YTOUHSET y MpernoaBares,
KaKUM JONOJHHUTEIBHBIM MOCOOUSM CIIEAYEeT OTHIATh NPEANOYTCHHE; BENET KOHCIEKT JIEKIUH U
npopabaThiBaeT JEKIUOHHBIA MaTepuai, Moib3yACh KaK KOHCIEKTOM, TaK U y4eOHBIMU ITOCOOHMIMU;
HaXOAUT HE0OX0IMMYI0 HH(popMaIuio B ceth HTepHeT.

Metoanyeckue yKazaHUsl M 3a/laHUs ISl IPAKTHYECKUX 3aHATUI NMPHUBEIEHBI B CIEIYIOLINX
HUCTOYHUKAX:

Bonbkenmreitn B.C. CoopHuk 3ama4 no obmemy kypey ¢usuxu. — CII16.: Kamkubiid mup,
2008. — 328 c.

Kanamaukos H.IT., CmonneipeB M.A. OcHOBBI (U3MKU. YTNpakHEHHUS W 3a7auu: ydeOHOe
nocobue it By30B. — M.: JIpoda, 2004. — 464 c.

YeproB A.I'., BopoOreB A.A. 3amaunuk no ¢usuke: yuyeOHoe mocoOue Juist BTy30B. — M.:
N3narenbcTBO (husmko-mMaTeMaTuyeckoi auteparypsl, 2005. — 640 c.

OCHOBBI ANIEKTPOAMHAMUKHU: METOJI. YKa3aHUs K MPAaKTUYECKUM 3aHATHAM 1O Kypcy "O6mas
¢uzuka"; coct. A.®d. An // Mypom: Uzn.-nomurpadpuueckuii nentp MU Bal'y, 2007. - 48 c.

Onexrponnoe uznanue Ha 1 CD—R «OcCHOBBI KJIACCMYECKOW TEOPHM 3JIEKTPOMAarHeTU3Ma:
METOAMYECKHE YyKa3aHWs K MPAKTUYECKUM 3aHATUSAM MO JUCHMIUIMHE «DHU3UKay A CTYJIEHTOB
oOpaszoBatenbHbix mporpamMm 01.03.02 Ilpuknamnas wmarematnka u uHpopmaruka, 10.03.01
Nudopmanmonnas 6ezomnacHocts, 11.03.01 Pagnorexuuka, 12.03.01 IIpubopocTpoeHue: TeKCTOBOE
aNeKTpoHHOe u3manue. Mypom, 2015»; coct. A.®. An. ®I'YII HTL «Mudopmpeructpy», Ne
rocynapctBeHHou peructpauuu 0321503142 ot 16.10.2015 1.

Konebanus 1 BOJIHBI: METOJUYECKUE YKa3aHUS K MPAKTHUECKUM 3aHATHAM 110 Kypcy «O0rmas
busuka»; coct. A.®. An. — Mypom: U3a.-nomurpaduaeckuii neatp MU Bal'Vy, 2008. — 50 c.



OCHOBBI  MOJIEKYJISIPHOM (QU3UKM W TEPMOAMHAMHMKH: METOAMYECKHE YKa3aHUs K
MPAKTUYECKUM 3aHATUSM 0 JUCHHILTHHE «DU3MKa» IS CTYACHTOB 00pa30BaTeIbHBIX MPOTPAMM
TeXHUYECKOTO npoduis; cocT. A.®. An // Mypom: U3a.-nomurpaduueckuii neatp MU Bal'Y, 2010.
—47c.

KBanroBas u sipepHas (us3nKa: METOAMYECKHE YKa3aHUA K MPAKTUYECKUM 3aHATUSAM I10
mucrumuinae  «Dusnkay A CTYACHTOB TEXHUYECKHUX HANpaBIEHWH MOATOTOBKH; cocT. M.H.
PeixkoBa. — Mypowm: U3za.-nonurpadudeckuii neatp MU Bal'y, 2012. — 44 c.

CaMmocrosiTennbHasi paboTa OKa3bIBa€T BaXXHOE BIUSHUE HA (HOPMHPOBAHHWE JUYHOCTH
Oynylero BBIMYCKHHKA, OHA IUIAHUPYETCS OOy4YaroIIMMCS camMoOCTOSTeNbHO. KakIplii CTyIeHT B
3aBUCUMOCTH OT YPOBHS MOATOTOBJICHHOCTH CAMOCTOSITEIBHO OMPENEseT PEXUM CBOEH paboOThl U
TpyJo3aTpaThl Ha OBJAJEHUE Y4YEOHBIM cojepKaHueM AucuuIUIMHbBL. CamocTosiTenibHas paboTa
npeanoyiaraeT paboTy oOydaromierocss ¢ ydeOHOM IJMTepaTypoi, METOAMYECKHMMH YKa3aHHUSIMH,
3alayHUKaMu, HHPOPMAIIKEH, HaliIeHHON B ceTh IHTepHeT.

@opMa 3aKIIIOYUTENIBHOIO KOHTPOJSA MpPU NPOMEXYTOYHOM arrectauuu — 3ader. [lns
MPOBEJICHUS MPOMEKYTOYHON aTTeCTAllMU MO AUCHUIUIMHE pa3paboTaHbl (POHT OLEHOYHBIX CPEACTB
U Oa/NTbHO-pEUTHHIOBAs CHUCTEMa OIICHKM YYeOHOW JesITeNbHOCTH CTyAeHTOB. OIeHKa II0
TUCIUIIMHE BBICTABISETCS B MH(OPMALIMOHHOW CHUCTEME M HOCUT HMHTETPUPOBAHHBIN XapakTep,
VYUTHIBAIOIIMA PE3yIbTaThl OIICHUBAHUS YYacTHsI CTYACHTOB B ayJUTOPHBIX 3aHATHSAX, Ka4eCTBA W
CBOCBPEMEHHOCTH BBINIOJIHEHUSI 3a/laHUil B XOJ€ HU3YYCHHUS JUCHUIUIMHBI M TPOMEKYTOUHOM
aTTeCTaIUU.



[Iporpamma cocrtaBieHa B cooTBercTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIO
01.03.02 Ilpuxnaonas mamemamura u uHgopmamurxa v IpoGUITIO TIOATOTOBKU MHme1eKmyaibHbllL
aHanu3 OaHHuIX
Pabouyro mporpammy coctaBui 0.1.H., npogheccop An A.D.

[Iporpamma paccmoTpeHa u ogoOpeHa Ha 3aceqanuu kadeapor CIIM

npoTokoia Ne 17 ot 22.05.2020 ropa.
3aBenytomuii kadeapoit IIM Opnog A.A.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OmOOpeHa Ha 3aceJaHuu y4eOHO-METOIUYECKON
KOMHCCUU (paKyIbTeTa

npotokoi Ne 10 ot 10.06.2020 rona.
[Ipencenarens komuccun OUTP Puoiorckosa M .H.
(IToamuce) (®.1.0.)




JIucr akTyasm3anuu padoyeil mporpaMMbl TUCHHUILTHHBI

[Iporpamma onobpena va 2021/22 Y4EOHBIN TO/I.

[Tporokon 3acenanus kadgeaps Ne 21 ot 20.05.2021 rona.

3aBenyronuii kKageapoit OpnoB A.A.

(ITonmuce) (®.1.0.)
[Iporpamma onobpena va 2022/23 Y4EOHBIN TO/I.
[TpoTokoun 3acemanus xkadenps Ne21 ot 27.04.2022 rona.
3aBenyromuii kageapoit OpnoB A.A.

(ITogmuce) (®.1.0.)
[Tporpamma os100peHa Ha Y4eOHBIH To/I.
[TpoTokoun 3acemanus xkadenpor No oT 20 ropa.
3aBenyronuii kKageapoit

(ITonmuce) (®.1.0.)



Ilpunoscenue
@DoH/1 OLIECHOYHBIX MATEPHUAJIOB (CPeACTB) MO AUCHMILINHE
CrneunanbHbie TIaBbl PU3UKU

1. OueHo4HbIe MATEPUAJIBI 1JIs1 IPOBEEHNS TEKYILEr0 KOHTPOJIA YCIeBAeMOCTH

0 JUCIHHUILINHE
Tewmbl A1 yCTHOTO Orpoca 00y4Jarouxcsi:

1. Atom. Monens aroma Tomricona. [Tnanerapnrast mogens atoma Pesepdopra.

2. [Toctynatsl bopa. 3akoHOMEpHOCTH B CHEKTPE aToMa BOJOPOJA U UX OOBACHEHHE 110
Teopuu bopa.

3. 3agaHue COCTOSHUS MUKpOUYacTUll. BomHOBas GyHKIHMS U €€ CTAaTUYECKUN CMBICIT.

4, JIBu>xeHue cBOOOTHON YaCTHIIBI.

S. YacTuia B OJHOMEPHOH MpPSIMOYIOJbHOM «IIOTEHLUAIBHOW siMe» ¢ OeCKOHEYHO
BBICOKMMH CTEHKaMHU.

6. [TpoxosxaeHne 4acTHIlbl CKBO3b ITOTEHIMATIbHBIN Oapbep.

7. JInHEeNHbBI TapMOHUYECKUN OCLIMIUIATOP B KBAHTOBOW MEXAHUKE.

8. AToM BoOJOpOJAa U  BOJOPOJOINONOOHBIE AaTOMbl B KBAaHTOBOW MEXaHMKE.
DHEepreTUYeCcKHii CIEKTP BOJOPOIOIIOI00HBIX aTOMOB.

9. KBanTOBbIE uKcna U (pU3NYECKHE BEIMYMHBI, KOTOPbIE OHHU BBIPAXKAIOT.

10.  MarHuTHBIE MOMEHTHI JIEKTPOHOB ¥ aTOMOB.

11.  JlmamarHeTHkH, napaMarHeTHKH, GeppoMarHeTuku. ' MpoMarHUTHOE OTHOLLICHHE.

12.  Cous snexrpona. CHHHOBOE KBaHTOBOE YHCIIO.

13. [Tpunuumn [Taynu.
14.  Tlepuonuueckas cucreMa snemenToB Jl. 1. Menneneesa.

15.  CnexTpbl U3Ty4eHHs AaTOMOB.

16. Monexkyna. Buasl MOJIEKYJIApHOH CBS3H.

17.  Dueprerudeckuil CeKTp MOJIEKyI1. MoleKyIspHbIe CIIEKTPHI.

18.  Tlormomenwne cBera. CHOHTAaHHOE M BBIHYKICHHOE M3ITyUeHHS.

19.  IlpuHuun neicTBust TBEPAOTENBLHOTO U Fa30BOI0 JIa3epoB. Masepshl.

20.  Crpoenue aTOMHBIX sjiep. Mojenu sjpa.

21.  DHeprus cBs3U U Ae(PEKT MacChl sIpa.

22. PannoakTuBHOCTH. 3aKOH paJIMOAKTUBHOTO pacmajia.

23.  Bunapl paguoakTUBHBIX [IPEBpAILEHHUI U CBOWCTBA PalnOAKTUBHBIX H3ITy4YEHU.

24.  SlnepHbIe peakuuu.

25.  Cucrema 3apspKeHHBIX YacTull. YacTHIlbl M aHTHYacTUIBl. KBapKkH.

26.  CraTHUCTHYECKHH U TEPMOJAMHAMUYECKUN METOJIbI MCCIICTOBAHMS.

27.  Makpockonudeckue napameTpsl. BHyTpeHHss sHeprusl.

28.  MonexyaspHO-KHHETHYECKas TEOPHS HIICATbHBIX Ta30B.

29.  VYpaBHEHHE COCTOSIHUS U/I€ATBHOTO rasa.

30. OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHYECKOW TEOPHH UICATBHBIX Ta30B.

31.  Cratuctuyeckue pacupezeneHus. 3akoH MakcBemia Juis pachpeneseHus] MOJIEKYIT
WJIealIbHOTO Ta3a Mo ckopocTsaM. Pacnipenenenue bonbimMana.

32.  Yucno creneneil cB000bI MOJEKYJIbl. 3aKOH PAaBHOMEPHOTO pacIpeesieHUs] SHEPTUn
IO CTETICHSIM CBOOOIBI MOJIEKYJIBI.

33.  Temnmoemkoctb.  TemnoemMKOCTh ~ MHOrOATOMHBIX — ra3oB.  HemocTarodHocTh
KJIACCUYECKOH TEOPUH TETIOEMKOCTH.

34.  IlepBoe Ha4aIO TEPMOJUHAMUKH.

35.  Pabora raza npu u3MEHEHUH €To 00bheMa.

36.  IIpumeHeHMe IEpBOro HavajIa TEPMOJUHAMHUKH K H30IPOIIECCaM.

37.  Kpyrogoii npornecc (mwkn). Hukn Kapro u ero KITJI s uaeanpHOTO rasa.

38.  Ourponus. Bropoe Hauano repmoanHaMUKHU. TpeTbe HAYaI0 TEPMOTUHAMUKH.

39.  SBnenue nepenoca. TemnonpoBoaHocTs. JAuddysus. Buyrpennee tpenue (BI3KOCTS).
Koadduuuments nepenoca.
40.  Peanpnble ra3el. YpaBHeHue Ban-nep-Baanbca.



O0wmee pacnpenenenue 0a/110B TEKyLIEro KOHTPOJISI 10 BUAAM y4eOHBIX padoT 1Jisl CTY/IeHTOB

PeliTunr-kouTpois 1 BOIIPOCHI, TECTOBBIE 3a/1aHUS 10 20 Ganos
PeittuHr-xoHTpOIIH 2 BOIIPOCHI, TECTOBBIE 3aIaHUS 1o 20 damwoB
PeliTuHr-KOHTpOIIH 3 BOIIPOCHI, TECTOBBIE 3a/IaHUS 70 25 Ganos

Tlocemenue 3agaTuit
CTYJICHTOM

1o 10 damwoB

JlomoIHUTEIbHBIC OaJlIbI
(6oHyCBI)

1o 10 damwoB

paboTHI

BrinosiHeHne ceMecTpoBoro
IJIaHa CaMOCTOSITEIILHOU 1o 15 damnoB

2. IIpome:kyTOYHAS aTTECTAIUA MO AUCHUIINHE
ITepeyennb BOPOCOB K 3Kk3aMeHYy / 3a4eTy / 3a4eTy ¢ OLleHKOM.

Ilepeyenn npakTHYecKUX 3a1a4 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOMH (nmpu

HAJIMYHUH)

OIIK-1:
bnok 1 (3Hate) Bonpocs! k 3auery:

1.
2.

Teopuu bopa.

3.
4.
5.

AtoMm. Monens atoma Tomricona. [Tnanerapnas moaens atoma Pesepdopna.
[Toctynarel bopa. 3aKkOHOMEPHOCTH B CHEKTPE aromMa BOAOPOJA U UX OOBACHEHUE I10

3aaHue COCTOSIHUSI MUKpOYacTUll. BoHOBast GyHKIMS U €€ CTATUYECKUN CMBICI.
JIBm>KkeHne CBOOOTHON YaCTHIIBI.
Yactuiia B OJHOMEPHOW NPSIMOYTOJIbHOM «IOTEHIUAIBHON sMe» ¢ OECKOHEYHO

BBICOKMMH CTCHKaMU.

6.
7.
8.

[IpoxoskIeHre 4acTUIIbI CKBO3b TTOTEHIIMAIbHBIN Oapbep.
JIMHENHBIN TAPMOHUYECKUN OCLIMILIATOP B KBAHTOBON MEXAHHUKE.
AToM BoJOpoAa MW  BOJOPOJAOINOAOOHBIE AaTOMBlI B KBAHTOBOW  MEXaHUKE.

SHGPFGTI/I“ICCKI/II\/'I CIICKTPp BOI[OpO,Z[OHOI[O6HBIX aTOMOB.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

KBanToBbIe uncia u puznyeckue BeIUYUHBI, KOTOPbIE OHHU BBIPAXKAIOT.
MarHuTHblE MOMEHTBI JIEKTPOHOB U aTOMOB.

JunamarneTuku, napaMarHeTuku, peppoMaraeTuku. [ mipoMarHuTHOE OTHOIICHHUE.
CnuH snexktpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

[Tpunnun [aymnm.

ITepuoanueckas cucrema snementoB J[. 1. Menzaeneesa.

CrHexTpbl U3J1y4eHHs aTOMOB.

Mounekyna. Buibl MOJIEKYJIIpHOH CBS3H.

OHepreTudeckuil CIeKTp MoJieKys1. MoJIEKyJIsIpHbIE CIIEKTPBHI.
[Tornomienue ceera. CIOHTAHHOE U BBIHYKICHHOE U3TyUYEHHUS.
[TpuHIMI NEMCTBYS TBEPAOTENBHOIO U T'a30BOT0 JIa3epoB. Masepsl.
Crpoenue aToMHBIX saep. Mozaenu spa.

OHeprus cBA3M U Ae(eKT Macchl spa.

PannoakTBHOCTE. 3aKOH PaJMOaKTUBHOIO pacnaja.

Buzasl panvoakTUBHBIX NIPEBPALICHUN U CBOMCTBA PAJIMOAKTUBHBIX U3JIy4CHUH.
SAnepHbie peakuum.

Cucrema 3apspKeHHBIX 9acThll. YacTuilsl M aHTHYacTULIBL. KBapku.
CTaTUCTUYECKUN U TEPMOJUHAMUYECKUN METO bl UCCIIEAOBAHUS.
Makpockonuueckue napaMmerpsl. BHyTpeHHss1 dHeprusi.
MonexynsapHO-KUHETHYECKAs TEOPHUS UICATIbHBIX Ta30B.

YpaBHEHME COCTOSHUS UAEATBHOTO rasa.




30. OcHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH UI€aIbHBIX Ta30B.

31.  Cratuctuyeckue pacupeeneHus. 3akoH MakcBemna Juis pachpeneseHus] MOJIEKYIT
UJeabHOro rasa mno ckopoctsiM. Pacnpenenenue bonbumana.

32.  Yucno creneneil cB00O0IbI MOJEKYJIbl. 3aKOH PaBHOMEPHOTO pacIpeesieHUs] SHEPTHU
10 CTENEHSM CBOOOIbI MOJIEKYJIBI.

33.  Temnmoemkoctb.  TemnoemMKOCTh ~ MHOrOATOMHBIX — ra3oB.  HemoctatodHocTb
KJIACCHYECKON TEOPHH TEIJIOEMKOCTH.

34.  IlepBoe Ha4aIO TEPMOIUHAMUKH.

35.  Pabora raza npu u3MEeHEHHUH €ro 00beMa.

36.  IIpumeHeHME IEpBOro HavajIa TEPMOJUHAMHUKH K H30IPOIIECCaM.

37.  Kpyrogoii npornecc (mmki). Hukn Kapro u ero KITJI s uaeanpHOro rasa.

38.  Ourponwus. Bropoe Hauano tepmoanHaMuKU. TpeTbe HAYaI0 TEPMOTUHAMUKH.

39.  Smnenue nepenoca. TermnonpoBoanocTs. JAuddysus. Buyrpennee Tpenue (BA3KOCTS).
Koadduumentsr nepenoca.

40. Peanbubie ra3el. YpaBaenue Ban-gep-Baansca.

brok 2(ymets)

1. Ecnn yacTuiibl UMEIOT OJJUHAKOBYIO CKOPOCTh, TO HauOOIbIIEH UTMHON BOIHBI J1e bpoiins
oOnanaer:

1) anekTpoH

2) npoToH

3) anba-yacTuna

4) HelTpoH

2. Halitu niuHy BOJIHBI fie Bpoiinist a1 sieKTpoHa, MpoIIeniero pa3HocTs norennuanon 100

B:
1) 0,123 am
2) 0,250 am
3) 0,352 um
4) 0,463 um

3. Umerotcs nBa pesucropa. OMH pe3UCTOp U3rOTOBJIEH U3 METAJUIA, IPYTrOd pe3ucTop — U3
MOJIyIPOBOIHUKOBOTO MaTepuaia. Kak u3MeHsTCs 3IeKTpUUeCKHe COPOTUBIICHUS 3TUX PE3UCTOPOB
IpY HarpeBaHuu?

1) CONPOTHUBIICHHUSI PE3UCTOPOB HE U3MEHSTCS

2) COIPOTHUBIIEHUE METAJUIA YBEIUYUTCS, COIIPOTUBIICHUE TOJYIIPOBOJHUKA YMEHBIIUTCS
3) CONPOTHUBIIEHHE METAJUIA YMEHBIINTCS, COIPOTUBIIEHNE MOIYITPOBOIHHUKA YBEIIHUNTCS
4) COIIPOTHUBIIEHUS] 0OOMX PE3UCTOPOB YBETUYATCS

B cocyne BMECTUMOCTBIO 2 J1 HaXOJUTCSI KUCIOPOJ, KOJUYECTBO BEIIECTBA KOTOPOTO PaBHO
0,2 Monb. Onpenenure MIOTHOCTH rasa.

Kon6a BmecTuMocThio 0,5 71 COIEPKHUT ra3 Mpyu HOPMAIBHBIX YCIOBUSIX. ONpeaenuTh YUCIIO
N Mouiekyn raza, HaXOSIIIUXCS B KOJIOe.

B 3akpsiTom cocyne emkocTbro 20 J1 HaxoaATCsl BOJOPOA Maccoil 6 T u renuidi Maccou 12 r.
OnpenenuTth TaBJIE€HUE U MOJISIPHYIO MacCy CMECH B cocyie, eciii Temnepatypa cmecu T=300 K.

Onpenenure MIOTHOCTh CMECH Ta30B BOJOPOJAA MAaccod 8 T' W KUCIOpoaa Maccor 64 r mpu
temrnepatype 290 K u nasnenuu 0,1 MIIa. ['a3bl cuntath uaeanbHbIMHU.

bannon BmectumMocThio 20 71 COAEPKUT cMeCh BoJIOpoa U a3orta rnpu Temneparype 290 K u
nasienuun 1 MIla. Onpenenuts Maccy BogopoJia, eciiv Macca cMecu paBHa 150 r.



B cocyne emkoctbro 1 1 Haxomutcs kuciaopona maccoil 1 r. Ompenenure KOHLIEHTpaLUIO
MOJIEKYJI KUCIIOPOJIa B COCYE.

B CoCya€ €MKOCTBIO 5n IIpU HOPpMAJIbHBIX YCJIIOBUAX HAXOAUTCS a30T. OHpeI[eJ'II/ITB Maccy
ra3a 1 KOHICHTPAIHIO €T0 MOJICKYJ B COCYAC.

Kakoii 0o0beM 3aHMMaeT cMech ra3oB — a3oTa mMaccoil 1 kr m remus maccoil 1 kr — mpu
HOPMaJIbHBIX YCIIOBHSIX?

Bonopon maxoautcs nmoa nainenuem 20 Mklla u umeer temmneparypy 300 K. DddexkTuBHbII
quameTp MoJekysbl Bogopona 2,3-10-10 M. OmpenenuTs CpeAHIO JIUHY CBOOOAHOTO Tpodera
MOJIEKYJIbI 3TOTO Ta3a.

Onpenenutb CpelHIO KBAAPATUYHYIO CKOPOCTh MOJIEKYIbI ra3a, 3aKIIOYEHHOIO B COCYE
oobemoM 2 1 niox pasienneM 200 klla. Macca rasa 0,3 1.

B cocyze, 3an01HEeHHOM Hi€albHBIM ra30M, ycTaHoBuiIach Temneparypa 17 0C. Uemy paBHa
CpenHss KHHETHYECKasi SHEPTHs TEIUIOBOTO IBUYKEHHS MOJIEKYJ1?

I'a3, naxopsmuiica B 6aymone oobemoM 10 11, coznaet nanenue 1 Mlla. Onpenenure maccy
ra3a B 0aJUIOHE, €CITM CpeaHss KBapaTHuIHasi CKOPOCTh ero MoJieKy paBHa 600 m/c.

[Tpu HOpMANTBHBIX YCIOBUSAX CPEIHSS JUTMHA CBOOOIHOTO MPOOETa MOJICKYJI HEKOTOPOTO ra3a
0,16 Mxm. Onpenenuts 3)PEeKTUBHBINA JUAMETP MOJIEKYJIbI raza.

Onpenenuts yAenbHbIE TEIUIOEMKOCTH MPHU MOCTOSHHOM O0BEME U MOCTOSHHOM JIaBJICHHUH
it cMecd 1 Kr azora u 1 Kr renus.

OmnpenenuTs KOIMYECTBO TEIJIOTHI, COOOLIEHHOE ras3y, €cCli B IIPOLECCe H30XOPHOIO
HarpeBaHus Kuciopona oobemom 20 1 ero naBinenue usmenuiaocs Ha Ap=100 xI1a.

Azot maccoit 280 r pacupsieTcs B pe3yJsibTaTe n300apHoro nporecca npu gasienuu 1 Mlla.
Onpenenutsb: a) paboTy pacmmpeHus; 0) KOHEUHbIH O0BEM Ta3a, €Cclid Ha pacHIMpEeHHe 3aTpayeHa
teriora 5 k/[x u HaganpHas Temnepatypa asora 290 K.

Kucnopon oovemom 1 1 Haxoautcs mon nmaBienueM 1 MIla. Kakoe koJn4ecTBO TEMIOTHI
HE0O0XOIMMO COOOIIUTH Ta3y, 4TOOBI: a) YBETUYUTh €ro O0ObEM BJIBOE B pe3ysbTaTe M300apHOTrO
nporecca; 0) yBeTUUYUTD €ro JaBJI€HHE BBOE B PE3yJIbTaTe H30XOPHOI'0 MpoIiecca.

B mununape moa nopuHeMm Haxoautces Bopopoa Maccoi 0,02 kr mpu temmeparype 300 K.
Bonopon chavana pacmmpuics aguabaTHyecKd, YBEIHUMB CBOM 00bEeM B MATH pa3, a 3aTeM ObLI
CKaT U30TEPMUYECKHU, MPUYEM 00BbEM Ta3a YMEHBIIWICS B MITh pa3. HallTu Temmeparypy B KOHIIE
annabaTUIeCKOro paciupeHus U paboTy, COBEPIIICHHYIO Ta30M.

Boznyx, 3anumasimii oobem 10 1 pu napnenun 100 kIla, 601 agunadatHo cxxaT 10 oobema 1
1. [Tox kakuM JaBIEeHUEM HAXOIUTCS BO3IYX MOCTE CHKATHS?

IIpn anuabaTHOM pacIIUPEHUHM KHUCIOpPOJa B KOJIMYECTBE 2 MOJb, HaXOMSIIErocs MpH
HOPMAaJIbHBIX YCIIOBHSIX, €T0 00BEM YBEJIWYHIICS B TpH paza. Onpenenuts: a) U3MEHEHHE BHYTPEHHEN
SHEpruu rasa; 6) paboTy pacimpeHus rasa.

A3ort, HaxoauBimiics pu temrnepatype 400 K, moasepriu angnabarnomy pacmmpenuto. [Tpu
3TOM ero o0BbeM YyBENUYMJICS B MATh pa3, a BHYTPEHHSAS JHEPrus yMeHbInmwnack Ha 4 kJ[k.
Onpenenuts Maccy azora.



[Tpu agma®aTHOM pacUIMpEeHHH KUCIOpoJa ¢ HadaiabHOH Temmeparypoil 320 K BHyTpeHHssA
SHeprus rasza ymenbumiach Ha 8,4 k/[x, a ero o0beM yBenuuwics B ieciaTh pa3. OnpenenuTs Maccy
KHCIIOPO/a.

I'az coBepmaer nukn KapHo. Temmeparypa Harpesarens B TPU pas3a BBILIE TEMIIEPaTyphl
xonoawibHUKA. Kakyro paboTy COBEpIIMT ras, eciiy MoyduT oT Harpesatens 41,9 k[ Termnore1?

WneanbHas TerioBas MaiinHa, padoTtaromas 1no nukiy KapHo, momydaeT 3a KaKIblid LUK OT
Harpeateins 600 kanopuit Terorel. Temneparypa HarpeBatesns 400 K, temneparypa xooAIbHUKA
300 K. Haiitu paboty, coBeplraeMyr MaliuHOM 3a OJWH ITUKJI, U KOJIMYECTBO TEIJIOTHI, OTAaBAEMOE
XOJIOAWJIBHUKY 32 IIUKIL.

WneanpHas xonoauiibHas MamuHa, padoTtatomas no ooparHomy nukiy KapHo, coBepiaer 3a
OJIMH LUKI paboty, paBuyto 37 k. [Ipu a3Tom ona Geper temso ot Tena ¢ remmneparypoir —10 0C u
nepenaeT teiy ¢ remreparypor +17 0C. Haiitu: a) KIIJ] nukia; 60) KOTUYEeCTBO TeIjia, OTHITOTO y
XOJIOJTHOTO TeJia 3a IUKIT; B) KOJIMUYECTBO TEIUIa, EPEeJaHHOTO ropsYeMy Tely 3a OJIUH ITHKI.

Wneanbublii ra3 coepaeT muki KapHo. Temmnepartypa narpesatens 500 K, xomomuibHuka
300 K. PabGora wusorepmuyeckoro pacmmupenus raza coctaBiaser 2 k/x. Onpenenuts: a)
tepmudeckuid KI1J] nukia; 6) KOIMYECTBO TEIUIOTHI, OTAAHHOE Ta30M HPU U30TCPMUUECKOM CIKATHH
XOJIOAUJIbHHUKY.

WneanbHblil [ByXaTOMHBIN ra3, KOJIWYECTBO KOTOPOro 3 MOJIb, 3aHUMAIOUIUIl 00beM 5 11 U
Haxonamuicsa noa gasinenueM 1 MIla, nogseprinu nzoxopuomy Harpeanuto 10 500 K. ITocne storo
ra3 MmoJIBEpIriIM U30TEPMUYECKOMY PACIIMPEHUIO IO HAYAJIBHOTO JaBJICHUS, a 3aT€M OH B pe3yJbTare
n300apHOTO CKaTusi ObUT BO3BpAallleH B HMCXOAHOE cocTostHHe. [locTpouTh rpaduk IuKIa |
onpenenuTs ero repmuyeckuin KIT/I.

WNneanpHplil ra3, SBIAIOMIMICS paOOYMM TEIOM TEIUIOBOM MAIIMHBI, COBEpIIAET ITUKI,
COCTOSIIIIMI M3 MOCIEA0BATEIbHBIX MPOIECCOB — M300apHOTO, aarnabaTHOro M M30TepMudeckoro. B
pe3yabTare uzobapHoro mnporecca ra3 Harperaercs ot 300 K o 600 K. Onpenenuts TepMUYECKUA
KIIJI nBurarens.

B pe3ynbTare W30XOpHOTO HarpeBaHUs BOJIOPOAA Maccoil m=1 T gaBlieHHE Ta3a yBEIUYHIOCh
B 11Ba pa3a. Omnpenenuts u3MeHenue AS sHTpoOnuu rasa.

Kucnopon maccoit m=2 Kr yBenuuumia CcBOM o00beM B M8ATh pa3 B IEPBOM Clyyae
U30TEPMHUYECKH, a BO BTOPOM — aauabaTHO. HallTH M3MEHEHUs SHTPONMU B KAXJIOM U3 yKa3aHHBIX
IIPOLIECCOB.

Kpacnas rpanuna doroaddexra mis cepedbpa paBHa 0,29 mxm. Uemy paBHa paboTa BeIXOAa
3JIEKTPOHOB U3 cepedpa?

Kpacnas rpanuna d¢oroaddexra ans HekoToporo Metamia 275 HM. YeMy paBHO
MHUHHUMAaJIbHOE 3HaU€HUE YHEPTUn (POTOHA, BhI3bIBatoNmEro Gporodddext?

[InacTuHa ocBemIaeTcsi MOHOXPOMATHYECKUM CBETOM, dHeprusi (poroHoB koToporo 3,5 3B.
Yemy paBHa paboTa BbIXOJa Ul MaTepuaia IJIACTUHBI, €CIIM MaKCUMaJlbHAsi KHHETHYECKasi SHEPTrHs
¢dhoTo3MeKTPOHOB paBHa 1,5 3B?

[ToTox ¢oTtoHOB Cc sHeprueit 15 3B BrIOMBaeT u3 mMeTayia (GOTOIIEKTPOHBI, MAKCUMAaJIbHAS
KMHETHYECKasi PHEPrusi KOTOpPBHIX B 2 pa3za MeHblle paboThl BbeIxoga. KakoBa MakcuManbHas
KHHETHYECKasi SHEPTUs 00pa30BaBIIUXCS (POTOIIECKTPOHOB?



biiok 3(Bnanern)

[Tepron momypacmaza HEKOTOPOro pPaJMOAaKTHBHOTO H30TONA paBeH 24 dyacam. 3a Kakoe
BpeMs pacriaiercs 1/4 yacTh Ha4aIbHOTO KOJIMYECTBA SIJIEp PaJAN0AKTUBHOTO H30TOMAa?

Omnpenenutb, BO CKOJBKO pPa3 HavalbHOE KOJIMYECTBO SICP PAJAMOAKTHBHOTO HM30TOIA
YMEHBIIUTCA 3a 3 T0J1a, €cJi 3a 1 roJl OHO YMEHBIIUJIOCH B 4 pa3a?

B HauvanbHpli MoMeHT BpemeHu Obuio 1000 aromMHBIX sjaep HM30TONA C TEPUOJIOM
nonypacnaaa 5 MuHyT. CKOJIBKO sJIep STOT0 U30TOIA OCTaHETCs HepacnaBmuMucs yepe3 10 MuHyT?

AKTHBHOCTP HEKOTOPOTO PpAJMOAKTUBHOTO H30TONA B HAa4yaJdbHBIA MOMEHT BpPEMEHU
cocraBisiia 100 bkx. OmpenenuTs €ro akTUBHOCTb Ye€pe3 MHTEPBAJ BPEMEHH, PaBHBIM IOJOBHHE
Heproa MoIypacraza.

Omnpenenuth MEpHOA MOJNypacnaia pPagdoaKTUBHOTO H30TOMNA, €clu 5/8 HavajibHOTO
KOJIMYECTBA SIAEp ATOTO U30TOMAa pacmaioch 3a 849 c?

Haiitu nnuny BonHb! e Bpoiins ams a5eKTpoHa, IpoIIeIero pa3HocTs noreHnuanos 100 B.
Haiitu nymuny BomHbI e bpoiins st anekTpoHa, jetsmero co ckopoctsio 1000000 m/c.

Haiitu juinHy BosiHbI A€ Bpoiiis g 37eKTpoHa, UMEIOLIEro KMHETUYECKYto Hepruio B 10
K3B.

Metoaudeckue MaTepuasbl, XapaKTePHU3YOLHe NPOLEAYPbI OLleHUBAHUS

WHauBHUyanbHbIN CEMECTPOBBIN PEHTHHT CTyZeHTa (OPMHUPYETCSl HA OCHOBE JICHCTBYIOIIETO
B BVY3e Ilonoxenus "O mnpoBeAeHMM TEKYILIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOUHOM
aTTecTanuu odyvaromuxes".

B teuenme cemecTpa CTYIEHT IMOIy4aeT Oaiibl yCIIEBAEMOCTH 3a BBIOJHEHHE BCEX BUIOB
y4eOHBIX MOPYYEHHUI: MOCELIeHNne JIEKIUi, BBINOJHEHHE MPAKTUYECKUX U JTaOOpaTOPHBIX padoT.
3adeT BBICTABIIAETCS B ClIydyae, €CIIM UTOTOBas OLEHKA CTYAEHTA COCTaBisieT He MeHee 50 Oaios.

MakcumanbHas cyMMa 0ajuioB, Habupaemasl CTyIeHTOM 1o AucuuiinHe pasHa 100.

Onenka | OneHka no nikaie O6ocHOBanue Yposenw

B chopmuposannocmu
Oannax KomnemeHnyuil
bonee | «OTauunO» ConepxaHne Kypca OCBOEHO Buvicokuit yposens
80 MOJIHOCTBIO, 0€3 MPoOesoB,

HEOO0XOIUMBIC TIPAKTUIECKHE HABBIKU
paboThI ¢ OCBOEHHBIM MaTEPUATIOM
c(hOopMUPOBAHEI, BCE
MPEyCMOTPEHHBIE TPOTPaMMOi
oOydeHus: yueOHbIe 3aJaHHs
BBINOJIHEHBI, KAYECTBO UX
BBITTOJTHEHUS OIICHEHO YUCIIOM
6aJu10B, OJIM3KHM K MAKCUMAJIbHOMY

66-80 | «Xopormo» ConeprkaHue Kypca OCBOEHO Ilpoosunymotii
MOJIHOCTBIO, O€3 MpoOeoB, YpoeeHb

HEKOTOPbIC MPAKTUYECKHIE HABBIKH
paGOTBI C OCBOCHHBIM MaTCpraJIOM




c(hOpMHUPOBAHBI HEJIOCTATOYHO, BCE
MPEAYCMOTPEHHBIE IPOTPAMMON
oOydeHust yueOHbIC 3aaHHs
BBIITOJIHEHBI, KAUECTBO BBIIIOJIHEHHS
HH OJTHOT'O M3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM YHCIIOM OaJIJIOB,
HEKOTOPbIC BUABI 3aJaHUI
BBINIOJTHEHBI C OLTHOKAMU

50-65

«Y 1OBIIETBOPUTEIILHO»

Conep:xaHue Kypca OCBOCHO
YaCTHYHO, HO POOEIIBI HE HOCST
CYLIECTBEHHOT'O XapaKTepa,
HEOOXOMMBIE IPAKTUYECKUE HABBIKU
paboThI ¢ OCBOCHHBIM MAaTEPUAJIOM B
OCHOBHOM C(hOpMHPOBaHHI,
OOJIBITMHCTBO MPEyCMOTPEHHBIX
porpaMMoii o0yueHus: yueOHbIX
3aJJaHUid BHIITOJIHEHO, HEKOTOPBIE M3
BBITTOJTHEHHBIX 331aHUH, BO3MOKHO,
coJiepKaT OUTMOKU

Ilopozoewiit yposens

Menee
50

«HeynoBneTBOpUTEIBHOY»

Coneprxanue Kypca HE OCBOECHO,
HEOOXOMMBIE PAKTUYECKUE HABBIKU
paboThI He CHOPMHUPOBAHEI,
BBINTOJTHEHHBIC YUEOHBIC 3a/1aHHS
COJIEpIKaT IpyObIe OMHOKH

Komnemenuyuu ne
chopmuposant

3. 3agaHus B TecTOBOM (popMe 1O AUCHUILINHE

[Ipumeps! 3ananuii:
1. Ecnu yacTH1ibl UMEIOT OJJMHAKOBYIO CKOPOCTh, TO HauOOJbIeH [UIMHOW BOJHBI Ae bpoitis

oOnamaer:

1) anexTpoH

2) mpoTOoH

3) anbda-yactuna
4) HeHTpoH

2. Haiitu nivHy BosHBI Ae Bpoinst ams snekTpoHa, NpoueAnero pa3HocTb noreHuanos 100

1)
2)
3)
4)

0,123 am
0,250 am
0,352 am
0,463 HMm

3. Nmerotcs nBa pesucropa. OIMH pe3UCTOp U3rOTOBJIEH U3 METaJUIa, IPYrol pe3sucTop — U3
MOJIyIPOBOIHUKOBOTO MaTepuaia. Kak u3MeHsTCs 31IeKTpHUecKre COPOTUBIICHUS 3TUX PE3UCTOPOB
IIpY HarpeBaHuu?
COIPOTUBIICHUS PE3UCTOPOB HE U3MEHSATCS
COINPOTHUBIIEHNE METAIIIA YBEIUUYUTCS, COPOTUBIICHUE NOJYyIPOBOIHNUKA YMEHBIINUTCS
COTIPOTUBIIEHUE METAJIa YMEHBIIUTCS, COTPOTUBIICHHUE MOJIYITPOBOAHUKA YBEIHUUNTCS
COIIPOTHUBIIEHUS] 0OOMX PE3UCTOPOB YBETUYATCS

1)
2)
3)
4)

B cocyae BMeCTUMOCTBIO 2 71 HAXOJUTCS KUCIOPO/, KOJIMYECTBO BEIIECTBA KOTOPOTO PABHO
0,2 mosib. OnpenenuTe IOTHOCTh Tasa.

Kon6a BmMecTuMocThIO 0,5 71 COIEPXKHUT ra3 MpyU HOPMAIBHBIX YCIOBHSAX. ONpEaeuTh YUCIIO
N MoJeKys ra3za, HaxOsIuXcs B KOJoe.




B 3akpsiTom cocyne emkocTbro 20 J1 HaxoATCsl BOAOPOA Maccoil 6 T u renuii Maccou 12 r.
OnpenenuTth AaBJICHUE U MOJISIPHYIO MacCy CMECH B cocyjie, eciii Temnepatypa cmecu T=300 K.

Onpenenure MIOTHOCTh CMECH Ta30B BOJIOPOJA MAaccod 8 T' M KUCIOpoaa Maccor 64 r mpu
temrepatype 290 K u nasnenuu 0,1 MIIa. ['a3bl cuntath uaeanbHbIMH.

banmnon BmecTumocThio 20 11 COIEpKUT CMeCh BOJOpoJa U a3ora npu temneparype 290 K u
nasienuu 1 Mlla. Onpenenuts Maccy BoJopoJia, eciii Macca cMecu paBHa 150 r.

B cocyne emkocTthio 1 11 HaxomguTcs Kuciopon maccoil 1 r. Ompenenutre KOHIEHTPALMIO
MOJIEKYJI KUCJIOPO/JIa B COCY/IE.

B cocyzne eMKOCTBbIO 5 11 pu HOPMAaJIbHBIX YCJIOBUSAX HaxoAuTCs a30T. OnpeaenuTb Maccy
rasza v KOHLICHTPALUIO €r0 MOJIEKYJ B COCYE.

Kakoit 00beM 3aHMMaeT cMech Ta30B — a30Ta Maccoil 1 Kr u remmst Maccoi 1 Kr — mpu
HOPMAJIbHBIX YCIIOBUSX?

Bonopon naxomurcs noxa gasnenuem 20 mklla u umeer temnepatypy 300 K. DddhexruBabiii
quameTp MoJekynbl Bogopona 2,3-10-10 m. OmpenenuTs CpefHIO AJIUHY CBOOOJHOrO mpobdera
MOJIEKYJIBI 3TOTO ra3a.

OrnpenenuTh CPeaHIO KBaIPaTUYHYIO CKOPOCTh MOJIEKYJIBI T'a3a, 3aKJIIOUEHHOTO B COCYJIE
oowemoMm 2 11 nox gasieHueM 200 kIla. Macca rasa 0,3 r.

B cocyze, 3an01HEHHOM HI€albHBIM ra30M, ycTaHoBuiIachk Temneparypa 17 0C. Uemy paBHa
CpeIHss KUHETHYeCKasi SHEPTUsl TEeIJIOBOTO ABMXKEHUS MOJIEKY?

l"a3, nHaxomsmwmiics B 6autone oobemom 10 11, co3mpaer gasinenue 1 MIla. Onpenenure maccy
ra3a B 0ayuIoHe, €M cpeHss KBaapaTuyHasi CKOpOCTh ero MoJekyn paBHa 600 m/c.

[Tpu HOpMaNBHBIX YCIOBHX CpPEeIHSS JJIMHA CBOOOJHOrO Mpodera MoJeKyJl HEKOTOpOro rasa
0,16 Mxm. Onpenenuts 3)PEKTUBHBINA JUAMETP MOJIEKYJIbI ra3a.

OrnpenenuTh yAeNbHbIE TEIJIOEMKOCTH TPH MOCTOSSHHOM O00BbEeMe M TMOCTOSIHHOM JIaBJICHUH
g cmecd 1 xr azora 1 1 Kr renus.

Omnpenenurs KOJIUYECTBO TEIUIOTHL, COOOIIEHHOE TIa3y, €Cld B IPOLECCE H30XOPHOIO
HarpeBaHus kuciaopoja oobemoM 20 11 ero aasienue uaMenuinock Ha Ap=100 kI]a.

Aot maccoii 280 T pacmupsieTcst B pe3yJsibTate n300apHoro nporecca npu aasiernn 1 Mlla.
Omnpenenuthb: a) paboTy paciiupeHus; 0) KOHEUHBbIM 00BeM rasza, €ciu Ha paclIMpeHue 3aTpadeHa
temiora S5 k/[>k 1 HadanmpHas Temreparypa azora 290 K.

Kucnopon ob6wemom 1 1 Haxomutcs mop naeineHuem 1 Mlla. Kakoe konmmdecTBO TEMIOTHI
HEOOXOAMMO COOOIIUTH Ta3y, YTOOBI: a) YBEIWYHTh €ro 0OBheM BJBOE B pe3yibTaTe M300apHOTO
nporiecca; 0) yBeTUYHUTH €ro JaBJICHHE BBOE B PE3yJIbTaTe U30XOPHOTO MpoIiecca.

[TonHbIi IepedeHb TECTOBBIX 3aJJaHUN C YKa3aHHUEM MPABHIIBHBIX OTBETOB, pa3MellleH B OaHKe
BOIIPOCOB Ha  WH(POpPMaMOHHO-00pPA30BAaTEILHOM  TOpTaJe AHCTUTYTa  TIO CCBIJIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=1287&category=26812%2C27074&qgbshowte
xt=0&recurse=0&recurse=1&showhidden=0

OI_IGHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPAaBUJIBHO BBIITOJIHCHHLIX TCCTOBLIX 3aI[aHHfI n3 ux
o0miero yucia.



