MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauunoHaIbHBIN UCCIEN0BATENBCKUN sAepHBI YHUBEpcUTeT «MUDI»

VMHCTUTYT OBILEN [TPO®ECCUOHAJILHOM IO OTOBKU

KA®EJIPA OBIIEN ®U3NKNA

OJIOBPEHO YMC JIAIIJIA3
ITporoxon Ne 01/08-577

ot 28.08.2025 1.

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OBILIA ST ®U3UKA (MOJIEKYJIIPHAS ®U3UKA 1 OCHOBBI CTATUCTUYECKOM

TEPMO/IMHAMUKN)
Hanpasienue moaroToBku [1] 01.03.02 IIpuknagHas MaTeMaTHKa 1 HHPOPMAaTHKa
(criennaabHOCTD)
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AHHOTANIUA

JlucuuminHa OTHOCUTCS K 00s13aTEJIbHOM YaCTH €CTeCTBEHHOHAaY4YHOro Moayis. IlpenogaBanue
Kypca peanu3yercs 4Yepe3 TPU BHIA 3aHITHNA: JICKIMH, MPAKTUYCCKUE 3aHATUS W (PU3UUCCKHIA
npakTUKyM. OCHOBHBIMH IICJIIMA OCBOSHHS y4eOHOW JMCHIUIUIMHBI SIBISETCS (OPMUPOBAHUE Y
CTYJEHTOB LIEJIOCTHOM CHUCTEMBI B3IVIAJIOB HAa YCTPOMICTBO OKPY’KAIOLIEro0 MHpa, HAyYHOTO METOJa
MBIIUICHHS], AEMOHCTpalus BeAylled poiu (u3mku B Mpoliecce MO3HaHUA Mupa. B pesynbrate
OCBOGHUS IUCHMIUTUHBI CTYJIEHT JOJDKEH MOJIYYUTh 3HAHUSA [0 OCHOBHBIM IMOHSATHSM M 3aKOHAM
MOJIEKYJISIPHOM (DM3UKH, KITACCUYECKOM TEPMOJIMHAMUKHA U DJIEMEHHTAMH CTaTUCTHYECKON MEXaHUKHU;
yMeTb (OPMYJIHPOBATh M MPUMEHSTh OCHOBHBIC 3aKOHBI U YPAaBHEHHSI MOJIEKYJSIPHON (U3HKH,
KJIACCUYECKOW TEPMOJIMHAMUKUA W CTATUCTUUYECKON MEXAHUKHU JUIsl PEeIICHUS TPAKTUYECKHX 3a/1ay.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

JucuuminHa OTHOCUTCS K 00s13aTEJIbHOM YacTH €CTeCTBEHHOHAay4HOro moayis. IlpenogaBanue
Kypca peaqm3yeTcsi 4epe3 TpW BHIA 3aHATHHA: JIEKIWH, TPAKTHYECKUE 3aHATHS M (UINICCKUN
IIPAKTUKYM.

Jlexuuu sIBISIFOTCSI OCHOBHBIM M BETYLIIMM BUJOM 3aHATHM. Ha HuX natoTcst 6a30Bble 3HAHMS 110
JUCLIUIUINHE.

[TpakTrdeckue 3aHATHs IPEAHA3HAYEHBI [UIsl peaJIn3allii Ha IPAKTUKE TEOPETUYECKUX 3HAHUM,
[I0JIy4aeMBbIX Ha JEeKUusAX. B pe3ynpTaTe mpakTHUECKUX 3aHATUN Y CTYIEHTOB (OPMHUPYIOTCS YMEHUs
pemath pu3nyecKure 3aauu, MPUMEHSST METOJIbl MAaTEMAaTHUYECKOTO aHAIN3a U MOACITUPOBAHHUS.

JlaGopaTopHbIii  (QHU3MUYECKUI TMPAKTHKYM MO3BOJSET IPAEMOHCTPUPOBATH  CTYACHTaM
¢usnveckue 3aKOHBI, M3YYCHHBIE HA JIEKIUAX M NPAKTUYCCKUX 3aHATHAX, Pa3BUTh HABBIKU
IUTAHUPOBAHMSI SKCIIEPUMEHTA, MPUOOPECTH HABBIKHM: pabOThI ¢ Pa3MIUYHBIMU IpUOOpaMu, 0OpaboTKH
MIOJIYYEHHBIX JaHHBIX, aHAJIM3a U IIPEACTABIICHUS PE3YyIbTaTOB SKCIIEPUMEHTA.

2. MECTO YYEBHOM JUCHUIIJIMHBI B CTPYKTYPE OOII BO

I[aHHa}I yqe6Ha${ JUCHHUIITINHA BXOOUT B O6p&30B8.TCJ'ILHLII>i CCTCCTBGHHOHaquLIﬁ MOAYJIb

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYUYEHUA

YHuBepcanbHbie U(WIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

KOI{ U HAUMCHOBAHHE KO}I N HAMMCHOBAHME UHIUKATOPA JOCTHKCHUSA
KOMIICTCHIUHA KOMIICTCHIIUN

YK-1 [1] — CnocoGen ocymectBiate  3-YK-1 [1] — 3HaTh: MeToauku cOopa u 00paboTKu

MOKCK, KPUTHIECKUI aHaTK3 ¥ CHHTEe3 ~HH(GOpPMAIIMK; aKTyalbHbIE POCCHICKHE U 3apyOeKHbIC
uHpOpMAIINH, TPUMEHSATh CHCTEMHBIN ~ MCTOYHHUKH WHpopManuu B chepe mpodeccHoHATbHOM
MOJIXO/T JUTSL PEIICHUS TIOCTABIICHHBIX  JESITEIbHOCTH; METO CHCTEMHOTO aHaIIn3a

3a1a4 V-VK-1 [1] — YMeTb: npUMeHSITh METOIUKH MTOKCKaA, cOOpa U
00paboTkn nH(MOPMAITUHU; OCYIIECTBIATH KPUTHUECKUM
aHaJIU3 ¥ CUHTE3 HH(OpMAIIMH, TIOJTYISHHOW U3 Pa3HBIX
HUCTOYHHUKOB




YKE-1 [1] — Cioco6eH ucmonbp30Bath
3HAHHS €CTECTBEHHOHAYYHBIX
AUCHUIUINH, IIPUMCHATH MCTOIbI
MaTeMaTHYECKOro aHaIn3a 1
MO/ICJIMPOBAHUS, TCOPETUYCCKOTO U
IKCIIEPUMEHTAILHOTO HCCIICIOBAHMUS
B ITOCTABJICHHBIX 3aa4ax

B-VK-1 [1] — Bnagers: MeTo1aMu moucka, coopa u
00pabOTKH, KPUTUUECKOTO aHAIN3a U CUHTe3a MH(OpMAIIHH;
METOJIUKOW CHCTEMHOTO TTOIX0/a ISl PELICHUS
NIOCTABJICHHBIX 337134

3-YKE-1 [1] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIHIUINH, METO/IbI
MaTEeMaTUYeCKOro aHajiM3a U MOJICIUPOBAHMS,
TEOPETHYECKOTO M IKCIIEPUMEHTAIBLHOTO MCCIICI0BAHMS
V-VKE-1 [1] — yMeTb: UCIIOJIB30BaTh MATEMAaTHUCCKUE
METO/Ibl B TEXHUYECKUX MPHUIIOKECHHUIX, PACCUMTHIBATH
OCHOBHBIC YHCIIOBBIC XapaKTCPUCTUKU CITYIalHBIX BEITUYHH,
pemaTh OCHOBHBIC 33/1a4i MAaTEMAaTHUCCKON CTaTUCTUKH,
peliaTh TUIOBBIC pacYCTHBIE 3a0a9n

B-VKE-1 [1] — BaaaeTh: METOJaMH MaTEMaTHYECKOTO
aHaJgn3a U MOJCIIMPOBAHUS; METOJJAMHU PEIICHUS 33124
aHaJM3a U pacyeTa XapakKTePUCTUK (PU3NUECKUX CUCTEM,
OCHOBHBIMH IPUEMaMH 00pa0OTKH IKCIIEPUMEHTATLHBIX
JIAHHBIX, METOAaMH pabOThI C TPUKIIATHBIMH IPOTPAMMHBIMHU
MIPOYKTaMH

4. BOCHUTATEJIbHBII NOTEHIUAJ JUCIIATLIAHBI

HanpagJieHus/ueiu BOCIUTAHUS
NHuTtennexTyaibHOE BOCIIUTAHHE

3agauu BocnuTaHus (KOI)
Coznanue ycinoBuii, 00eCreynBarOIINX,
(dbopmHpoBaHUE KYJIbTYpbl yMCTBEHHOTO Tpyaa (B11)

[TpodeccuonanbHoe U TpyaoBoe Bocniutanue — Co3gaHue yciaoBUi, 00eCTIeUYnBAIONINX,

(bopmHpoBaHUE TITYOOKOTO TOHUMAaHUS COLIMAIbHOM
poiiu ipodeccuu, TO3UTUBHON U aKTUBHOM YCTaHOBKH
Ha [IEHHOCTH U30paHHON CHelnanbHOCTH,
OTBETCTBEHHOI'O OTHOIIIEHUS K MPO(HeCcCHOHATILHOM
JeSATENBHOCTH, TpyAy (B14)

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUYEeHUsS U (POPMBI KOHTPOJIS:
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2 Cemecmp

1 | MexaHuKa. 1-7 14/28/0 K.p-8 25 K-8 3-VK-1,




Mexannueckue (5) V-VK-1,
KoJIeOaHus B-VK-1,
3-VKE-1,
V-VYKE-1,
B-VKE-1
2 | Monekynsipuas ¢usuka | 8-15 | 16/32/0 J13-15 25 KH-15 | 3-VK-1,
" OCHOBBI (1),x.p- V-VK-1,
CTaTUCTHYECKOM 14 (5) B-YK-1,
TEPMOJMHAMUKHI 3-YKE-1,
V-VYKE-1,
B-VKE-1
Hmoezo 3a 2 Cemecmp 30/60/0 50
KoHTpoJibHbIE 50 C) 3-YK-1,
MeponpusiTusi 3a 2 V-VK-1,
CemecTtp B-YK-1,
3-VKE-1,
Y-VKE-1,
B-VKE-1

* — COKpaIIeHHOEe HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JojbkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3auyeT U
(w1m) PK3aMeH

CokpallieHre HauMeHOBaHUN (POpM TEKYILIEr0o KOHTPOJISI U aTTECTALUU Pa3AEIIOB:

Oo6o3nauenne | [loiHOe HanMeHOBaHME

13 JlomamtHee 3amaHue

KN KonTposb 1o nroram

K.p Kontposbnas pabota

€] DK3aMeH

KAJIEHJAPHBIN IIJIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIaob.,
yac. yac. yac.
2 Cemecmp 30 60 0

1-7 Mexannka. MexaHn4yeckue KojJaeOaHusi 14 28 0

1 Konebanus Bcero ay1uTopHbIX 4acoB

OO01ue cBegeHus o Konebanusax. Manbie koineOaHusl. 2 | 4 | 0
Kommiekcusie uncna. JInneiinpie nuddepenimanbHbie Ownutaiin
YpaBHEHUS BTOPOTO MOPsJAKA C MOCTOSHHBIMU 0 0 0
K03 ULIHEeHTaMH.
CBobOoaubie KoneOanus cucteMsl 06e3 TpeHus. ['apMoHudeckue
KojeOaHus. AMIUIUTY/1a, 4acToTa U ¢daza koiebaHus. DHeprus
TrapMOHHYECKOT0 KoeOaHusi. MareMaTudeckuii u pu3ndeckuii
MasITHUKH.

2 Caoxenue koJjie0aHni 0THOTO HaNpaBJieHHus. 3aTyxawoume | Bcero ayimTopHeIx 4acoB
KoJ1Ie0aHus 2 | 4 |0
Crnosxenue xonebaHuii OTHOTO HampaBlieHUs. BekTopHas Omnunaitn
nuarpamma. buenns. CnoxeHue B3aMMHO MEPHEHAUKYIISPHBIX | 0 0
KoJeOaHuH.




3aryxatomue konedbanus. Ko oumuenr 3atryxanus.
JlorapudmMuueckuii 1eKpeMeHT 3aTyxanus. JJoOpoTHOCTH
K0J1e0aTeNbHON CUCTEMBI. ANIEPUOINYECKOE ABHKEHHUE.
ABTOKOJIE0aHUSI.

BoinykneHHbIe KOTeOaHUS
Beinyxaennslie kosnebanus. Pezonanc. Pe3onaHcHbIe KpUBBIE.
[Tapamerpudeckuii pe3o0HaHC.

Bcero ayuTopHbIX 4acoB

2 | 4 [0

Ownnaiig

0 I [0

ATOMHO-MOJIEKYJIAPHOE CTPOEHHE BellecTBA. JJIeMeHThI
TEOPUH BEPOATHOCTH

ATOMHO-MOJIEKYJISIPHOE CTpOEHUE BellecTBa. Macchl u
pa3Mepsl MoJiekyn. OneHka 4yrciia MOJIEKyIl B eAMHHUIE 00beMa
U MEXMOJIEKYJISIPHBIX PACCTOSHUNA. DHEPrus B3aUMOAECHCTBUS
MOJIEKYJT KaK (YHKIUSI PACCTOSIHUSI MEXKAY HUMHU.
Makpockonnueckas cucteMa. [logcucrema. JlunaMmudeckuit
MOAXO0J K OMUCAHUI0 MaKPOCKOIIUYECKOW CUCTEMBI.
MuxkpococTosHuE (Ha IpUMEPE OJTHOATOMHOTO ra3a).
Maxkpockonuyeckue napaMeTphl: YUCIO0 YacTHll, 00beM,
BHYTPEHHSIS DHEPIU.

XaoTUYHOCTDh JBUKEHHS MOJIEKYT U (PIIyKTyaluu
MAaKpPOCKOIMMYCCKUX MapaMETPOB MMOACUCTEMBI.
Cratuctnueckuii ancam6ibs. OnpezeneHue BEpOsSTHOCTH C
ITOMOUIBIO CTATUCTUYECKOTO aHcaMOuisd. DyHKIUS
pacnpenenenus. CBOICTBA BEPOSITHOCTU. Y CJIOBUE
HOPMHPOBKH. TeopeMH CJIOKCHUA U YMHOKCHHUA
BEpPOSITHOCTEN. BpluncaeHne cpelHNX U UX CBOMCTBA.

Bcero ayuTopHBIX 4acoB

2 [ 4 [0

Ownnaity

0 0 0

CraTucrudeckas ¢pusnka u geHOMEHOJI0rH4ecKas
TePMOAUHAMMKA

TCpMOI[HH&MH‘-I@CKI/Ie BCJIMYMHBI KaK CPCAHNUEC 3HAUCHUA
MaKpOCKOIIMYECKUX MTapaMeTPOB. MaKpOCKONIMYECKOe
coctosinue. PaBHoBecHOE cocTosiHue. Bpems penakcanuu.
KBazucratnueckuii mpouecc.

Brrauncnenue TEPMOAUHAMHNYCCKUX BCJINYNH C TIOMOLIBIO
¢byHkuuu pacnpeaeneHus. Yucio ynapoB MOJIEKyJ raza o
CTEHKY cocyza. /laBieHue uaeaabHOro ra3a Ha CTEHKY.
BuyTtpennss sHeprus raza. Pabora. KonnuecTBo TEmIoTHI.
[IepBoe Ha4yasI0 TEPMOJANHAMHUKHU.

DKCrepUMEHTAIbHOE YPAaBHEHHE COCTOSHUS UI€aJIBbHOTO ra3a.
ITocrosinnas bonbumana. CpenHsAs SHEPrUs NOCTYNATEIbHOTO
IBUKEHUS MOJIeKys1. Temmeparypa u ee pU3n4ecKuil CMBICII.
Yuco creneHei cB00O01bI MHOTOATOMHOM MOJIEKYJIBI.
OHeprusi MHOr0aTOMHOM MOJIEKYJIBI B TADMOHHYECKOM
npubnmxennu. Kiaccuueckuil 3aKoH paBHOpacnpeieIeHus
SHEPTHUH 110 CTENEHSIM CBOOObI. TermnoeMKocTh HealbHOTro
rasa IpH MOCTOSIHHOM 00beMe U MPU MOCTOSSHHOM JIaBJICHUU.
VYpaBHeHHe aauadaThl HACATBHOIO Ia3a.

Bcero ayuTopHbIX 4acoB

4 |8 [0

Ownnaitg

0 0 0

HommTponuyeckue npoueccbl. Ban-1ep-paajibCcoBCKHi ra3
VYpaBHEeHHE MOJIUTPOIIBI HeaIbHOTO Ta3a. Pabora,
coBepIIaeMas UICAIbHBIM I'a30M IIPU Pa3JIMYHBIX IIPOLIECCAX.
Ban-nep-BaanbcoBckuii ra3. BHyTpeHHss sHeprus. Y paBHEHUE
COCTOSIHUSL.

Bcero AYJJUTOPHBIX YaCOB

2 | 4 [0
Onnaiiy
0 0 0




8-15 MounekyasipHasi pu3uKa U OCHOBBI CTATHCTHYECKO 16 32 0
TEePMOAUHAMMKH

8 Pacnpenesenne Makcseia Bcero aynutopHbIX yacoB
@yHKIUA pacpeneneHus sl COCTAaBIIAIOIINX CKOPOCTH U 2 | 4 | 0
MOJYJISE CKOPOCTH MoJieKyll. CpemHsist apudMeTnieckas, Ownnaiin
CpenHsis KBaJpaTuyHas U HauboJiee BEpOsATHASI CKOPOCTH 0 0 0
Mosiekyil. OnbiTel Jlammepra u ltepHa.

9 Pacnpenesienue bosbumana Bcero aynutopHsix 4acoB
Pacnpenenenue MOJIEKyY B I10JIE€ CHJI TSHKECTH. 2 | 4 0
Bbapomerpuueckas gopmyna. Pacnpenenenue bonpiimana B Omnnaiin
cily4ae JUCKPETHOTO SHEPreTUYECKOro crekTpa. OnbITh 0 0 0
ITeppena. Pacnipenenenne Makcpemia-bonbiimana.

10 JHTPONUSA U BTOPOE HAYAJIO0 TEPMOAUHAMUKH Bcero aynuropHbIX yacoB
Makpo- u MmukpococTosinusi. CTaTUCTUYECKUH BEC. 2 | 4 | 0
BeposiTHOCTHast MHTEpIpeTalusl CTATUCTUYECKOTO BECa. Omnunaiin
DHTpOIUS U €e OCHOBHbBIE CBOMCTBA. BTOpoe Hauano 0 0 0
TepMoauHaMuKU. CTaTUCTUYECKask MHTEPIIPETALNs BTOPOTO
Hayana tepmoarHaMuk. [Ipupoaa HeoOpaTUMbIX MPOLIECCOB.

Teopema HepHcra.

11 JHTponus uaeaabHoro raza. Koaxppuumnenr mosiesnoro Bcero aynutopHsix 4acos
AEHCTBHSA TEeNJI0OBO MallIMHBI 2 ‘ 4 ‘ 0
CBs13b MEXly IPUPALIEHUEM SHTPOIUH U MOTYy4aeMOi Omnnaiin
cucremoit teroroil. HepasenctBo Knaysuyca. 0 0 0
DHTpONUs UACAITBHOTO rasa.

Koaddunment nmonesnoro neiicteus (KI1) Temmosoi
MamuHbl. @opmynuposku Knaysuyca u KenbBuHa BTOporo
Hauyana tepmoguHamMuk. [ukin Kapno. KITJ[ uukna Kapao.
Teopema Kapho.

12 Kpucraniundeckoe cocrossnue Bemectsa. Kuakoe Bcero aynutopHbIX yacoB
COCTOSIHHE BellecTBa 2 | 4 [0
Kpucrannuueckas pemierka. @uznyueckre THIIbI Owunaitn
KPUCTAJNINYECKUX PELIETOK. TernnoeMKoCTh KpUCTAILIOB. 0 0 0
3akoH /[rononra u I1Tu.

KBazukpucramandeckas CTpyKTypa KUIAKOCTEH.
[ToBepxHOcTHOE HaTsKeHUe. CBOOOIHAS SHEPTHSL.
Kanunnapuoe naBnenue. SIBiaeHus: Ha TpaHULIEe KUIKOCTH U
tBepaoro Tena. CMauynBanue. KanwuisipHple sBJIeHUS.

13 da3o0BbIe pABHOBECHS U NPEBPALLICHUSA Bcero aynutopHbIX yacoB
PasnoBecue da3. Mcnapenne u konaencanus. Ilnapnenne u 2 | 4 I
kpuctammzauus. [Ipupaiienre 3 HTpONUU IPHU UCTTAPEHUHN U Owunaiin
I1aBJIeHuN. PaBHOBECHE JKUIKOCTU U HACBIIIIEHHOI'O mnapa. 0 0 0
Kputnueckoe cocrostaue. [lepechliieHHbIN ap U nneperperas
KHUIKOCTh. AMOp(QHBIE Tea.

VYpasuenue Kinaiinepona-Knaysuyca. TpoliHas Touka.
JlnarpamMma coCTOSIHUSI.

14 SByIeHust nepeHoca Bcero aynutopHbIX yacoB
OMIUPHUYECKHUE 3aKOHBI BA3KOCTH, TEIUIONIPOBOIHOCTH U 2 ‘ 4 ‘ 0
i dysun. Ownaitn
Cpennsisa nimuHa cBoOOHOTO Tipodera Mosekyir. DddekTuBHoe | O 0 0
CEUEHUE B3aUMOAEHCTBUS MOJIEKYI.

15 SBJIeHust nepeHoca Bcero aynutopHbIX yacoB

I'a3okuHETHYECKUI BBIBOJI yPAaBHEHUH BA3KOCTH,

2 I [0




TETUIONPOBOAHOCTH ¥ MU (DY3UU IS Ta30B. Omnnaiin

Tpenue u TeIIONpPOBOIHOCTD B YIBTPAPa3PEKCHHBIX ra3ax. 0 | 0 | 0

CoxkpaleHHbIe HAUMEHOBAHUS OHJIANH OMIUI:

Oo6o3nauenue | [losiHoe HanMeHOBaHME
oK DJIEKTPOHHBIN KYpC
IIM ITonTHOTEKCTOBBIN MaTepual
I1JI [TomHOTEKCTOBEIE JEKIIUNA
BM Buneo-maTepuanbl
AM Aynno-marepuaisl
I1p3 IIpe3enTannun
T TecTbl
OCM DJIEKTPOHHBIE CITPABOYHBIE MaTEPUAIIbI
NC NHTEepaKTUBHBIN CalT
TEMbI CEMHNHAPOB
Henean | Tembl 3ansaTuii / Coaepxxanue
2 Cemecmp
1-2 I'apMonnueckne Kosied0aHusl.
YpaBHeHHE rapMOHHUYECKHUX KOoJeOaHUil
3-4 3aTyxamoumme U BbIHYK/I€HHbIE KOJe0aHusi
Crnosxxenue xonebanuii. Jueprus koiebanuii. 3aTyxatomiue kojaebanus. BeiHy X IeHHbIE
KoJe0aHusl.
5-6 ATOMHO-MO0JIEKYJISIPHOE CTPOEHHE BelleCTBA
DneMeHTHI TEOPUH BEPOSITHOCTEN. Y paBHEHME
COCTOSIHMSI MJICAJIbHOTO ra3a
7-8 IlepBoe HaYaJI0 TEPMOAUHAMHUKH
[lepBoe HauasI0 TEPMOJMHAMUKY B IPUMEHEHUU K UJI€ATbHOMY Ta3y.
[Tonutponuyeckue nporecchl. TemIoeMKoCTh HI€aTbHOTO Ta3a.
1-as xoHTpONIbHAA paboTa
1. F'apmonnueckue konedaHus
2. 3aTyxarolne U BbIHYX/ICHHbIE KOJIEOaHUsI
3. IlepBoe HavyaJI0 TEPMOJMHAMUKHN B TPUMEHEHUU K UJICATIbHOMY ra3y.
9 Bau-nep-BaajnbcoBCcKuii ra3
Ban-znep-BaanbCoBCKHI ra3
10-11 | Pacnpenenenne MakcBesia u bosbnmana
Pacnpenenenne Maxkcgeinna. CpeHsis U CpeIHEKBAAPATUUHAS CKOPOCTH MOJIEKYJ.
Pacnpenenenue bonbivana.
12 -13 | DOurponus
Bropoe Hauano repMoAMHAMUKH. DHTPOMNUS WEAIBHOTO ra3a u BaH-aep-BaarbCOBCKOTO
raza. KII/[ TenioBoi MaliuHbI.
14 da30BbIe pABHOBECHS U NPEBPAIICHUSA
Kunkoctr. @a30Bble paBHOBECHUS U TTPEBPAILICHHUS.
2-asi KOHTPOJIbHAs paboTa
1. Pacnpenenenue Maxkcena u bonbimana
2. [lonutponuyeckue Nporecchl. JHTPOIHS
3. Ban-nep-BaanbCOBCKHI ra3




15 SlBeHns mepeHoca
YpaBHEHHsI BI3KOCTH, TEIUIONMPOBOJHOCTH U UG Y3HUH IS Ta30B

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[TpenonaBarensmu Kadeapsl o0med (U3MKM MO KKIOMY M3  pa3lelioB Kypca CO3/aHBbI
JIEKTPOHHBIE KOHCHEKTHI JIEKIMH M 3JIEKTPOHHbIE Mpe3eHTauuu K HUM. Jleknuu uuTarorcs B
CIELUAIU3UPOBAHHON MYJIBTUMEIUHHON (U3MUECKOW ayIAUTOPHM, TNPOBOAATCA TEeMaTHUECKUE
TECTUpPOBaHUS (BKJIIOYash BXOJHOE TECTUPOBAHME OCTATOYHBIX 3HAHUM), ILE€lb KOTOPbIX —
CTUMYJIMPOBaHHE CTYJIEHTOB K IIOCTOSHHOM paboTe Ha BCEX BUIAX ayAUTOPHBIX 3aHATUH U
PEryJsIpHOrO BBIIOJIHEHUS CTYACHTAaMH CEMECTPOBOIO JOMaIlIHero 3aiaHus. Kaxislii paznen TecToB
COJEPKUT OT 6 0 8 NUIAKTUYECKUX E€IMHULL, YTO MO3BOJSET MOJACTpauBaTh TECT MOJ KOHKPETHYIO
3ajady, CTOAIIYIO Iepes IpernojaaBartesneM. B 3aBHCHUMOCTH OT CHTyaluM, IPENOJaBaTelb MOXKET
BapbUPOBATh YMCIOM 3a1ad B Tecte (0T 1 mo 20), HeoOXOAMMBIX ISl MOTYYEHHSI MOJIOKUTEITBHON
OLICHKH (3aueTa), BpeMeHeM ero npoxoxzaeHust (ot 10 munyt g0 2 yacos). Ilo pesynpTaTam Tecra
COCTaBJISI€TCSI IPOTOKOJI C MH(pOpMaLUel O KaXJ0M CTyAeHTe (Bpems paboThl, oOImui a1, Kakue
3aJJaHusd  pelleHbl  ycrnemHo). lmeercs BO3MOXHOCTb OBTOPHOIO  IPOXOXKICHHUS — TecTa.
IIpenycMoTpeHbl Mepbl IPOTUB HECAHKIIMOHUPOBAHHOTO AOCTYIA B CUCTEMY.

7. ®OHJ OLIEHOYHBIX CPEJCTB

@OHJ1 OLIEHOYHBIX CPEACTB [0 JUCLUIUIMHE 00ECIIEUnBAET MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3ysbTaToB 0OyueHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
pyOEKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay GOpMHUPYEMBIMH KOMIIETEHLUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOEHHUS
Ipe/CcTaBJIeHa B cleAyromien Tadauue:

Komnerenuus NHaukaTopbl 0CBOCHHUS ATTecTallHOHHOE MepONpUsiTHE
(KII 1)
YK-1 3-VK-1 3, KU-8, K1-15, k.p-8, /13-15,
K.p-14
V-VK-1 3, KU-8, K1-15, k.p-8, /13-15,
K.p-14
B-VK-1 3, KU-8, K1-15, k.p-8, /13-15,
K.p-14
YKE-1 3-VKE-1 3, K-8, KU-15, k.p-8, [13-15,
K.p-14
Y-VKE-1 3, K-8, KU-15, k.p-8, [13-15,
K.p-14
B-VKE-1 3, K-8, KU-15, k.p-8, [13-15,
K.p-14

Ika/nbl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[Ilkama Ka»xa0ro KOHTPOJIBHOTO MEPONPUATHS JIEKUT B mpenenax oT 0 A0 yCTaHOBJIEHHOIO
MaKCHMAaJILHOTO Oajlila BKIFOUMUTEILHO. MTOroBas arrecranus o OUCHUIUIAHE oreHuBaercs mo 100-




OaJIITEHOM IIKaJIe W TIPEACTABIISIET COO0H CyMMy OaJIJIOB, 3apa00TaHHBIX CTYJCHTOM IIPH BBHIITOTHECHUH
3aJJaHHil B paMKax TEKYIETO U MPOMEKYTOUHOTO KOHTPOJIS.

Ntorosas oLeHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

Cymma Onenka nmo 4-x 0aJILHOH HIKAaJIe OTMeTKa 0 3a4eTe Onenka
0aJ1J10B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouio C
«3aUmeHo»
70-74
D
65-69 3 — «yooeemeopumenvbHo»
60-64 Y P E
Hike 60 2 — «Hey0081emeoPUMENILHOY) «He 3a4meHO F

O1eHKa «OTJIIMYHOY» COOTBETCTBYET INIyOOKOMY U IPOYHOMY OCBOEHUIO MaTepuasa mporpamMmmbl
oOyJaromumMmcsi, KOTOPBIM MOCIe0BaTeIbHO, Y€TKO U JIOTMYECKH CTPOMHO H3J1araeT CBOM OTBETHI,
YMEET TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOM, UCIIOJIb3YET B OTBETaX MaTepuaibl MOHOTpapuiIecKon
JTUTEPATYPHI.

OI_IeHKa «XOpOoMIo» COOTBCTCTBYCT TBCPAbIM 3HAHUAM MaTcpHalia 06y‘IaIOH_II/IMC$I, KOTOpLIﬁ
rpaMOTHO U, I10 CYICCTBY, U3JIara€T CBOU OTBCTLI, HC NOMMYCKasa CYIICCTBCHHBIX HETOYHOCTCH.

OI_IeHKa «YAOBJICTBOPUTCIIBHO» COOTBETCTBYCT 68.30BOMy YPOBHIO OCBOCHUS MaTCpUalId
O6y‘{aIOH_[I/IMCH, IIpu KOTOPpOM OCBOCH OCHOBHOM MaTepHuall, HO HC YCBOCHLBI €ro HC€TaJIi, B OTBCTAX
NPUCYTCTBYHOT HCETOYHOCTH, HCAOCTATOYHO IIPABUIIbHBIC (bOpMy.]'IPIpOBKH, HapyuieHu;g JIOTHYECKOH
OCICa0BAaTCIBHOCTH.

OTMmeTKa «3a4TeHO» COOTBETCTBYET, KAaK MHUHHUMYM, 0a30BOMY YPOBHIO OCBOEHHUS MaTepuaia
MPOrpaMMBbI, TMPH KOTOPOM OOYyYaroUIuiicss BlajeeT HEOOXOIWMBIMH 3HAHUSMH, YMEHHUSIMH U
HaBBIKAMH, yYMEET MPHUMEHSTh TEOPETHYECKUE TOJIOKEHUS JIJISi PEIICHHS TUIOBBIX MPAKTHYECKUX
3ajad4.

OlLIeHKY «HEYIOBJIETBOPUTEIHHO» / OTMETKY «HE 3aUTE€HO» MOJy4aeT O0YyJarOIIHIICs, KOTOPBII
He 3HAeT 3HAUYNTEIbHON YacTH Marcpuraia nporpaMmabl, JOITYCKACT B OTBECTAX CYIICCTBCHHLIC OHH/I6KI/I,
HE BBINOJHUI BCE O0s3aTeNbHbIE 3aJaHMsI, MPEIyCMOTpEeHHbIe nporpammoi. Kak mpaBuiio, Takue
oOyuaroluecss He MOTYT MPOJAOJIKUTE 00yueHue 0e3 TOMOTHUTENbHBIX 3aHATHH.

8. YYEBHO-METOJNUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIUTEPATVYPA:

1. 53 C12 Kypc oOmieit ¢puzuku Ku.3 MonekynspHas ¢usnka u TepmoauHamuka, Casenses 1.B.,
Mocksa: Actpens, 2007

2. 91 K 93 Kypc ob6meit pusuxu T. 1 Mexanuka. MonekymsipHas ¢puszuka. Konebanus v BOJHbL., , : ,
2007



3. 534 JI12 Jlaboparopusiii npaktukyM "Konebanus u Bonusl" @, , MockBa: MUOU, 2009

4. DU JI12 Jlaboparopusiii npaktukyMm "Konebanus u Bonusl" @, , Mocka: MU®U, 2009

5.539.1 JI12 JlabopaTopHblii ipakTukyM "MouekymsipHas ¢pu3uka u TepMoauHamuka" : , , Mocksa:
MHU®U, 2009

6. OU JI12 JlabopaTopHblit mpakTHKyM "MonekyispHas Gpu3nka u TepMoanHamMuka” : , , Mocksa:
MHU®U, 2009

7. 534 JI12 JIaGopaTopHBIii TPaKTUKyM Kypca ootmer ¢husuku. Pazaenst "Konebanus u BOIHbBI",
"MonexynsipHas ¢usuka" : yaeoHoe mocodue st By308, [llepoades O.B. [u np.], Mocksa: HUAY
MHUOU, 2012

8. DU JI12 JlaboparopHblit mpakTUKyM Kypca obmieit ¢pusuku. Pasnenst "Konebanus v BoHbI",
"MonekynsipHas ¢pusuka" : yuebHoe nocodue s By30B, lllepbaues O.B. [u ap.], Mocksa: HUAY
MHU®U, 2012

9. 531 JI12 JIaGopaTopHBIii IPaKTUKYM I10 Kypcy obmie ¢pusuku. Pazaen "Mexanuka" : yueOHOE
nocobue st By30B, Mapkyn @.H. [u np.], Mocksa: HUAY MU®DU, 2011

10. 53 C12 COopHuK BOIIPOCOB | 3a11a4 1o oo1iei pusuke : yaeobnoe mocodue, Casenner U.B.,
Cankr-IlerepOypr: Jlans, 2013

JOITOJIHUTEJIbHA S JIMTEPATVYPA:

1. 536 1183 ®duzuka makpocucreM : OcHoBHBIE 3ak0HBI, IponoB U.E., MockBa: bunowm. JlabopaTtopus
3Hanuii, 2006

2. 53 K17 ®uzuka. HTEepHET-TeCTUpOBaHNE 0a30BBIX 3HAHUH : yueOHOe mocobue i By30B,
Kanamuukos H.I1., KoxxeBaukoB H.M., CankTt-IletepOypr [u np.]: Jlaus, 2009

3. 53 C24 DnemenrtapHas 00pabOTKa pe3ysbTaTOB U3MepeHuil : yued. nocodue, Crerozapos B.B., M.:
MU®DU, 2005

IMTPOI'PAMMHOE OBECITEYEHUE:

CrnenuanbHOe porpaMMHoe obecriedeHue He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHUYECKOE OBECNEYEHHME YUEBHOW
TUCIUATLITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 0OecredeHrne He Tpedyercs



10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYJAEHTOB

MeTtonnyeckue peKOMEHAALNH Ul YCBOEHUSI TEOPETUUECKOI0 Kypca.

Jns ycrenmrHOro m3ydeHus Kypca oOmied (u3uky Ha MIaAmMX KypcaxX M IOJATOTOBKU K
M3YYEHHUIO KYpPCOB TEOPETHYECKOW (M3MKM TpuU OOYYEHHHM B HHCTHTYTE€ Ha CTapIIMX Kypcax
HEOO0XOUMO TPUICPKHUBATHCS OMpPEACICHHON MeTOAuKW 3aHsATHH. OCHOBHOE YCIOBHE yclexa —
cucremarnyeckue 3aHsTHs. llouTm Oecrnone3Ho TOJIBKO YHUTATh JII00OH y4eOHHK, €ro HyXHO
KOHCIIEKTUPOBATh, T. €. 3allUChIBATh CAMOE TJIABHOE M3 TOT'O, YTO BBl MOHSIIM (3alMCHIBATh HAZ0 CBOU
MBICITH, a HE TeKCT ydyeOHuka). Bce, uTO ocramoch HEMOHSATHIM, HAIO HA ONMKAWIIEeM 3aHSITUU
copocuTh . BbIBOABI, BcTpewawomuecs B Kypce (yueOHHK, JEKIHUs), HEOOXOIUMO MpOoeNaTh
camocTosTenbHO . [locie Toro kak Bbl HAy4YHJIMCh J1aBaTh omperencHus ((GU3NYecKH MPaBUIBHO H
rpaMMaTU4YeCKH BEPHO), 3alMChIBaTh HMX MaTeMaTW4YecKH, (OPMYIHPOBATH CBOMMH CIIOBAaMH U
3aMUCBIBAaTh (PU3UUECKUE 3aKOHBI, OOBSCHSITD, TJI€ U KaK OHH MIPUMEHSIOTCS, MOKHO CUMTATh U3YYECHUE
JAHHOTO pasjena 3akoH4YeHHbIM. Hudero, Bxirouas BaKHEWIIUE BBIBOJBI, OINPEACICHUS U
(GbOopMyIHMPOBKH, HE HAZO YUYUTh HaU3yCcTh. [Ipr HEOOXOAMMOCTH MOHSATHIN U 3aKPEIJICHHBIH MaTepuan
BHI Jierko BcriomHuTe. [IpopabaTeiBasi MaTepuar, moje3Ho MOJIb30BaThCs pa3HbIMU yueOHuKamu. [lpu
MOATOTOBKE K 9K3aMEHaM JJOCTaTOYHO COOCTBEHHOT'O KOHCIIEKTA.

Meroanueckue peKOMEHAALMH 1JIs1 OATOTOBKU K CEMHUHAPCKUM 3aHATHSAM U PELICHUIO 3a/a4.

[IporpaMMa Kypca M CEMECTPOBBIM KaJIEHJApHbI IUIAH COCTAaBJIEHbl TaK, 4YTO TEMBI
CEMUHAPCKHUX 3aHATUH CIEAYIOT CTpPOro 3a Temamu Jekuui. IloaroroButscs k odepenHOMY
CEMHHApCKOMY 3aHSITHIO - 3TO, MpEeXJIe BCEro, mpopadoTaTh JIEKLMOHHBIA MaTepuai, COIJacHO
METOJIMYECKUM pEKOMEHIAlMsIM, JaHHBIM Bblllle. Bce HEBBIACHEHHBIE BOIPOCH TEOPUH MOXKHO (M
HY)KHO) 3aJlaTh NpEeIojaBaTell0 B Hadajle CEeMHHApPCKOro 3aHsATusA. Ha cemuHape, Kak mpaBuio,
pa3buparoTCcs BONMPOCHI M KAYECTBEHHBIE 3a/layM, JAlOIFe BO3MOXKHOCTH Oosiee TIyOOKO IMOCTHYb
u3y4aeMblil pasnen kypca. Kpome Toro, Ha ceMHHape ydaT INpaBWJIBHO CTaBUTh M PELIATh 3aJayH,
aHaJIM3MpOBaTh peweHue 3agad. [lo mpolaeHHOW Ha CEMHHape TeMe JalTcs 3afadd Ul
CaMOCTOSITENILHOTO (JOMAILIHEr0) pelieHus. Y CBOCHHE Kypca BO MHOT'OM 3aBUCHT OT OCMBICIEHHOTO
BBITIOJTHEHUS IOMAIIIHETO 33JaHusl, BAYMYHUBOIO PEIIeHUs OO0JIBIIOro KOJIMYeCcTBa 3a/1ay.

[Tpu pemienun 3a1ay 1e1€co00pa3HO PYKOBOACTBOBATHCA CIENYIOUIMMH MpaBuiamu. [Ipexne
BCEro HYXHO XOpOIIO BHUKHYTh B YCIIOBHE 3a/lauM, 3allucaTh KpaTKo ee ycioBue. Ecnu mo3sossier
XapakTep 3a1ady, oO0sA3aTENBHO CleNalTe PHUCYHOK, TMOSICHSIOMUNA €€ CYIIHOCTh. 3a PEeIKUMHU
UCKJIIOUEHUSAMH, KaKJas 3aj7aya JOoJDKHA ObITh CHayasa peleHa B oOmieM BHze (T. €. B OYKBEHHBIX
0003HAYEHMSX, a HE B UMCIIAX), IPUYEM MCKOMAasi BEIMYMHA JIOJDKHA OBITh BhIpa)kKeHa dyepe3 3aJJaHHbIe
BenuuuHbl. [lodydynB pemeHue B oOumieM BHJIE, HYXKHO IMPOBEPUTh, NPABWIBHYIO JIU OHO HMMeEET
pa3MepHOCTb. Eciau 3TO BO3MOXHO, HMCCIEAOBAaTh IOBEICHUE PELIEHHS B IPENEIbHBIX CIydasx.
VY6enuBIuCy, B MPaBUIBLHOCTU OOIIETO PEIICHHs, MOJCTaBISIIOT B HETO BMECTO KaXJoM u3 OykB
YHCJIOBBbIE 3HAUYEHUsI 0003HAUEHHBIX MU BEIMYMH, Oepsi, pazyMeeTcs, BCE ATH 3HAYEHHs] B OAHON U
TON ke cucteme eauHull. Hamo MOMHHUTH, YTO YMCIOBBIE 3Hau€HUS (PU3NYECKUX BEIUYUH BCET/a
ABIAIOTCS MpUOIMKeHHbIMU. [loaTOoMy mpu pacueTax HEOOXOJUMO PYKOBOJICTBOBATHCS MpaBUIIAMU
NeWCTBUH ¢ NpUONMKEHHBIMH YWCIaMd. B 4acTHOCTH, B TMOJYyYEHHOM 3HAYEHMM BBIYMCICHHOMN
BEJIMYMHBI HY)KHO COXPAaHMTH IOCJIEIHHMM TOT 3HAK, €IMHULA KOTOPOTO IMPEBBIIAET MOTPELIHOCTH
3TOM BenmuuuHbL. Bee octanbHble 3Havamue nudpsl Hao OTOPOCHTS.

Metoanueckie peKOMEeHAaluu JUIsl TOJITOTOBKH K J1a00paTOpHBIM paboTam.

OcBoeHHEe CTYJAEHTOM JTabOpaTOPHOTO MPAKTHKyMa — HEOOXOAMMasi COCTaBHAsI 4acTh PaOOTHI
CTYJZICHTa IIPH OCBOCHHUH Kypca o01en Gu3uKu.



Kax b1l CTyI€HT 3a OJIUH CeMECTp JOJKEH BBIIOIHUTE 110 MHIUBHYalbHOMY Ipa(UKy ceMb
(ecnu crienMagbHO HE OTOBOPEHO) JIAOOPAaTOPHBIX padoT. I'paduk paboT CTyJAeHT MmoyyaeT Ha IEPBOM
B CEMECTpE 3aHATUU B COOTBETCTBYIOIIEH jaboparopuu. Tema ouepenHoil mabopaTopHOil pabOTHI
CTY/IGHTa MOKET ONepeXaTh JIEKIMOHHBIA Kypc. Kpome TOro, TeMbl OKOJIO 4ETBEPTH J1aOOPAaTOPHBIX
paboT BooOIIE HE OTPaXKEHBI B JIEKIUOHHOM Kypce. Takue maGopaTtopHble paGOThl PaCIIUPSIOT KPYT
BOIPOCOB, PacCMaTpUBAIOIIUXCA B paszzaene Kypca obmei ¢usuku. Ilo 3Toil mpuumHe omucaHue
Kax/10i1 1a00paTOpHON pabOThl COAEPKUT AOCTATOUHO IMPOPAOOTAaHHOE TEOPETHYECKOE BBEJCHHE,
OCHOBHBIE pacyeTHble (opMynbl M (GOpPMYNIbl pacyeTa IOTPEeIIHOCTH, MOAPOOHOE OIHMCaHuE
1a00paTOpPHON YCTAaHOBKHM, CLEHApUi IpOBeACHUs J1a0opaTOpHOM paOOThI, BHJBl TAOMUL, VI
BHCCCHHA B HUX PC3YJILTATOB I/I3MepeHI/II71, KOHTPOJIBHBIC BOIIPOCHI, JAOIUC CTYACHTY OCYUICCTBHUTDH
CaMOKOHTPOJIb YPOBHSI CBOCH MOATOTOBKH K padore.

dusnueckas 1adopaTopus — MOMEIIEHHE TOBBIIIEHHON omacHOCTH. [103TOMY, BCe CTYy/IEHTHI B
Hayaje KaXJ10T0 CeMecTpa Mepe HadaioM paboThl B 1a0OPaTOpUH MPOXOAIT HHCTPYKTaXK MO TEXHUKE
6e3onacHocTd. Kakaplil CTYAEHT B CHELMAIbHOM >KypHale CTaBUT CBOKO IMOJIMUCh O TOM 4YTO OH
IPOCITyIIall HHCTPYKTaX MO TEXHUKE 0€30MacHOCTH paboThl B 1a00paTopuu U 00s3yeTcsl BBINOJIHATh
BCE ITYHKThl HHCTPYKTaXa.

1. CTyeHTHI He JOIYCKAIOTCS B JTA0OPaTOPHIO:

a/ rmocje 3BOHKa,

0/ B BepxHEH o1exKIe.

2. CTyzeHT A0IycKaeTcsl K BBIIOJHEHUIO pabOThl TOJIBKO IOCIE MPOBEPKH IpernojaBaTesieM
TOTOBHOCTHU CTY/IEHTA.

['0TOBHOCTB CTY/I€HTa K BBIIIOJIHEHHUIO J1A00OPaTOPHOM pabOThl COCTOUT B CIEAYIOIIEM:

a) MOJIHOCTBIO MOATOTOBJIEHA K cJjaue Mpeaplyas padboTa,

0) NHOAroToBIEHAa TeKymlas paboTa, MOJArOTOBKA BKIJIOYAeT: Ha3BaHUE pPalOThHI, CXEMY
yCTaHOBKH, paboumne (opmynsl U (opMyinbl Uid pacdeTa HOrpelIHOCTed; mepedyeHb npuOopoB U
MIPUHAJIEKHOCTEH (TEXHUUECKHE XapaKTEPUCTUKH 3aIlOJIHSIOTCS B JIAOOpaTOPHM); IEpEUeHb 3alaHui
1 TaOJIUIIBI U1 IPSIMBIX U3MEPEHU;

B) 3HaHHE HKCIIEPUMEHTA U TEOPUU JAHHOM pabOThI B paMKaxX OMHCaHMs padOThl B IPAKTUKyMeE
1 yyeOHHUKa 10 Kypcy o01men pu3nku.

3. CTyneHT He JoMycKaeTcsl K BBIOJIHEHUIO paboThl, eCllu:

a) OTCYTCTBYET JIaOOPATOPHBIN )KYpHAJI WIIM YKa3aHHbIE B TyHKTE 2-0 3alKCH B HEM,

0) CTyJIeHT He 3HaeT TEOpHH pabOThl B PAMKaX TEOPETUYECKOIO BBEJICHHS B MPAKTHUKyME U HE
MPEJCTaBIsET OTYETINBO, YTO U KAKUM METOJIOM OH OYAET U3MEpSTh;

B) uMeeTcs OoJiee 0THON HECaHHON padOTHI;

T') HE IOJIFOTOBJIEHA K cjaue mpeaplayas padoTa.

4. CTyaeHTbl, HEIOMYIICHHbIE K BBIMOJIHEHHUIO M0 IL.I1.1-a, 3, BBIMOIHIIOT paboTy B 3aU4€THYIO
HEJZIeHo.

5. CtyneHTtam, MPONYCTUBIIMM 3aHATHS 0 YBa)KUTEJIbHBIM NPUYMHAM (MMEETCsl JOMYCK M3
JieKaHaTa), IpeJOCTaBUTh B TEUEHUE CEMECTPa BOSMOXKHOCTD BBINOJIHEHUS 1000 CBOOOHOM paboTHl,
HE BKJIIOYEHHOH B €ro MHAMBUAYaJIbHBIN rpaduk. [y 3TOro npenoaBaresb 10JKEH B 1a00paTOPHOM
XKypHaJle CTy/IeHTa c/eJaTh 3aliCh C IPOChOOi TOMYCTUTh CTYJI€HTa B YAOOHOE Ui CTyJEHTa BpeMs
K BBIIIOJIHEHUIO Pa0OTHI (yKa3aTh HOMEp paboThl, BEIOpaHHOW MperoaaBaTesieM U3 MeHee 3aHAThIX, YTO
COOTBETCTBYET KOHITy criucka «I'paduk BeIMOIHEHUS pabOT CTyAEHTAMU»).

6. B TedyeHune oOHOrO 3aHATHS JIOMYCKAaeTCs BBHINOJIHEHHE He Oosiee O/HOH J1abopaTOpHOM
paboTHI.



7. He pomyckaercsi coBmecTHass pabota 2-x W OOJNBIIEr0 YWClIa CTYAEHTOB 3a OJHOU
YCTAHOBKOM, €CJIH 3TO HE MPEIyCMOTPEHO METOJUYECKMMH YKa3aHUAMHU K BBIIOJHEHUIO JTAHHOU
paboTHL.

[IpaBuna BegeHus 1a00paTOPHOTO KypHaja CTyACHTA.

1. B kauecTBe xypHaja UCIOIb3yeTCs TETPab OONbILEro pa3mepa.

2. Ha TUTyJapbHOM JIMCTE >KypHaja JOJKHBI ObITh yKa3zaHbl (haMUJIMS U MHHUIMAIBL CTYACHTA,
HOMEp TPYIIIIHI.

3. Odopmnenue kaxaoW pabOThl HAuWHAETCI C HOBOW cTpaHulbl. Cxembl W Tpaduku
BBITTOJIHSAIOTCS. KapaH/AIlloM, BCE 3allMCH JIENAIOTCS PYUYKOH, A rpaUKOB HCIOIB3YETCS TOJIBKO
MWLIMMETpOBasi Oymara, rpaduKy BKJICUBAIOTCS B BHJIE CTPAHULIBI B JTA00OPATOPHBINA KypHAJL.

4. ITpu odpopmieHnn paboThl PEKOMEHIYETCSl BBIACIATh CTPAHULIBI [T pacdyera. Ha pacueTHbIX
CTpaHMIIAX JIOJDKHBI 0053aTeNIbHO MPHUCYTCTBOBAaTh paboune (GopMyibl ¢ MOJCTAHOBKOH pe3yabTaToB
MpSMBIX M3MEpeHUl U (PU3MYEeCKHX KOHCTAHT B OJHOW cucTeMe enuHull. Ha 3Tux ke crpaHuIax
MIPOU3BOIUTCS pacyeT MOTPEIIHOCTEH.

5. Odopmnenue paboThl 3aBepIlaeTCs HAMMCAHMEM 3aKIIOUEHUA. B 3aKiIi0ueHHH JOJKHBI
COJIEP>KaThCSl OTBETHI HA CIIEIYIOIINE BOIIPOCHI:

a) YTO U KaKMM METO/I0M U3MEpSUIOCH,

0) pe3yabTarbl € a0CONIOTHOM W OTHOCHTENIBHOW IOTPEIIHOCTSMHU, JOBEPUTEIHHOU
BEPOSITHOCTHIO;

B) aHAJIN3 PE3yJIbTATOB U MOTPEUTHOCTEM.

[Tpuem 3aueta mo abopaTopHOM paboTe 3aKIH0YaeTCs B TPOBEPKE:

a) pe3yJbTaToOB pabOTHI,

0) TOCTOBEPHOCTH PAacUYETOB U UX COOTBETCTBUS MPSMBIM U3MEPEHUAM

B) MPaBUILHOCTU TOCTPOEHUS TPaUKOB,

) odopMiIeHHs pabOTHI U 3aKITFOUEHUSI.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJISI TPENIOJABATEJIEN

OcHoBHasi M O4YeHb TpyJaHas 3ajada — JOOUTBCA TOrO, YTOOBI CTYAEHT PEryJIsSIpHO H
MHTEHCUBHO paloTan HaJx Teopuedl u 3amadamMu. CTyIEHTBl JOJKHBI OBITH MPUYYEHBI K 3TOMY C
NEPBOTO JHs, YTOOBI 3TO Ka3aJloCh UM €CTECTBEHHBIM, caMO co0oi pazymeromumcs. s pemeHus
9TOM 3aJ]a4M UMEETCH 11eJ1asi CUCTEMa IIPHUEMOB.

OpvH U3 npuemMoB — 3TO Ipolelypa Ompoca. ITO HE MPOCTO OMPOC, 3TO — LEPEMOHHAI, B
KOTOpPOM Y4YacTBYET BCs Tpymnma. B aTom coiib, B 3TOM IICHUXO0JIOTMUYECKas IOJOCHOBa omnpoca. To, 4ro
BbI Y3HAeTe, KTO YTO CJIeall WU He CAelall, B KAKOM COCTOSIHUM HaXOAUTCS IPYIIA, - 3TO HE INIABHOE,
3TO — MNOOOYHBIM pe3ysibTaT [EPEMOHHMM ONpoca. [JaBHOE B TOM, UYTO CTYIEHT OKa3bIBaeTCs
MOCTABJIEHHBIM B TaKHE€ TCHXOJIOTUYECKHE OOCTOSTENbCTBA, YTO €My NPUXOAUTCS padoTaTth. Mbl
HacTanBaeM Ha TOM, YTO JJOJKEH OBITh LIEpEMOHHUAN OIIPOCa, B KOTOPOM yYacTBYIOT BCE CTY/IEHTHI, BCE
C MHTEPECOM CIYyIIAIT, KTO 4YTO CKaxeT. VM HUKAaKMX INpH 3TOM 3ajad, HUKAKMX BOIPOCOB IS
00yMBIBaHUS HE JOJDKHO ObITh. Ha mocienyromux 3aHATHAX 00S3aTENbHO MOMHTEPECYHTeCh, Kak
oOcTouT Jneno ¢ jgoiaramu. Eciu CTyA€HT TOBOPHUT, 4YTO JIOAT JIMKBUAWPOBAH, 3a4epKHUBAETCS
COOTBETCTBYIOIAsl IIOMETKAa B TETpagu. Eciau CTyAeHT 3asBiseT, YTO JOJr IOKa OCTaeTcs, Ha
CJIEAYIOIIEM CEMHHApPE CHOBA CIIPOCHUTE, KaK OOCTOUT AEJIO ¢ AOJITaMHM, U TaK MOCTyHailTe A0 TeX Hop,
MOKa 0T He Oy/eT JIMKBUIAUPOBAH.



OTIUYHBIM CpPENCTBOM CTHUMYJIMPOBAHUS PETYISIPHON CaMOCTOSITENIbHON paboThl CTyAeHTa
SBIISICTCS BBI3OB CTYJCHTOB K JIOCKE 10 KpeOuto. BbI3pIBast K JOCKE IS PEIICHUs] OJHOM TPOMO3AKOM
3aJ1a4l HECKOJIbKMX CTYAEHTOB (KaKIbli M3 HMX BBIIIOJHAET OAMH KaKOW-TO JTall pELIEHus),
MPENOIABATEII0 yIaeTCA Ha KaXKJIOM 3aHATUHU Oonpocuth y nocku 10 — 12 cryaentos. CinegoBarenbHo,
HE3aBUCHMO OT TOTO, OB JIU CTYIEHT Y JIOCKH Ha OJTHOM, JIBYX, TPEX U T. J. MPEABIAYIINX 3aHATHIX, Y
Hero Bcerja cymecrByer paBHas 0,4 — 0,5 BEpOATHOCTb TOTO, YTO €My IPHUAETCS OTBEYATh Y JOCKHU.
Wtak, y Bcex CTYIEHTOB JIOJDKEH MMEThCS aOCONIOTHO PAaBHBIA IIAHC HA KaXKJIOM 3aHITHH OBITh
BBI3BAHHBIM K J10cKe. 1 enHCTBEeHHBIN cr1ocob 3TOoro 100uThes — jkepeObeBKa.

CocraBisisl T1aH 3aHATUS, HaMmeuaiiTe, Kakue 3afauu OynyT oOcykaaThcs (3Ta 4acTh IUIaHa
YTOYHSIETCSI HA 3aHSATHUU C YYETOM pe3yJIbTaTOB OIpoca — 3aJadyM, C KOTOPBIMHU HE CIpaBUIIach
3aMeTHasg 4acTh CTYACHTOB, 00s3aTelNbHO pa3OMpAIOTCs HAa JOCKE) M KaKHe BOMIPOCHI 1O TEOPUH
3a]1aBaTh.

BbI3BaHHBIN K JOCKE pACCKA3bIBAET O PELLIEHUU 3a7aul IPU y4aCTUH, IPU aKTUBHOM BHUMaHHUU
BCEX OCTAJIbHBIX CTYIECHTOB. Bce Bpems Haj0 moAIepKUBaTh UX B TAKOM COCTOSIHUU. C 3TOM 1I€NIbIO
BpeMs OT BpEMEHH MOXHO ckazaTh: «Cron! Oroiiute B CTOpoHY!» U 3aTeM, 00paIasch K ayIMTOPUU:
«Hy, xak? [IpaBunpHO OH 3TO caenan?y unn «Baile OTHOLIEHNE K HAMTUCAHHOMY (MJIU CKa3aHHOMY)?»
3aTtem, uas 0 NPOXOy MEXAY CTOJIAMH M YKa3blBas MO0 OYEPEIH Ha CTYJEHTOB, CIIpallluBaTh: «BHI...,
BbI?». OHu otBeuarT: «Cormacen», «He cormacen» wnmm «He 3nato». B mocnennem ciydae Hano
ropoputhb: «Jlymaiite, nymaiite, coctaBisiite cBoé MHeHue!». W Bce nymaroT. 3aTeM MOXKHO
00paTUTBhCS K KOMY—JIHOO U3 «HECOTJIACHBIX» M crpocuTh: «l[louemy Bl He cormacHbI?». Cremxyer
otBeT: «Iloromy-TO M moToMy-TO... Tam-TOo ommOKa...» W T.7. Tak MOXXHO MPOXOAWUTH MO pszaMm,
OTpaIInBasi CTYZCHTOB HECKOJIBKO pa3 3a CeMUHAp. DTO JenaeTcsi ObICTPO U MOOUIIH3YIOIIE JeHCTBYET
Ha ayauTopuio. Bce BpeMst CTyIEeHTHI BOBIEKAIOTCS B COBMECTHYIO paboTy. Takum o0pa3oM, CTyAeHT
BCEr/ia JOJDKEH OBbITh TOTOB K TOMY, YTO CHPOCST €r0 MHEHHE O TOM, YTO YTBEPXKAAET WM MHILIET
CTY/IEHT, BBI3BaHHBIA K J1ocke. Hago mo6uBaThcs TOro, 4TOObI KAl CTYAEHT B TE€UYEHUE BCETO
CEMHMHApa aKTUBHO AyMaJl, HE OTCYTCTBOBAJ MBICIEHHO, CIEAWJ 3a TEM, YTO JI€lAaeT WU TOBOPUT
OTBEYAIOIINHI Y TIOCKHU.

ITopsinok nmpoBeneHus: ceMUHApa

1. Ompoc CTyAEHTOB O peHIeHHH 3aJady, TOTOBHOCTU [0 TEOPUU U TPUCYTCTBUU Ha
IpelIecTBYIOIIEH JIeKIIMK. B Xxo/1e orpoca Hy»KHO BBISICHUTh, KaK 00CTOUT AEJIO C JOJITaMHU.

2. Koncynpramus. Ilpenonasarens uHTEpecyeTcs: «Y KOrO €CTh BOIPOCHI IO TEOPUM U
3aauyam?» Bonpockl 1OKHBI ObITh KOHKPETHBIMHU U OTHOCALIMMHUCS K MaTepray AaHHOM Hexenu. He
JOMYCKAaTh, YTOOBI TOCPEJCTBOM BOIIPOCOB CTYACHTHI «TSHYIU BPEMSI».

3. BbI30B K g0cKe 1o xkpebuto, pa3dop 3a7ay ¥ BONPOCOB MPH yYaCTUU U aKTUBHOM BHUMaHHUU
BCeX CTyAEHTOB. [Ipu 0ObsICHEHHH Ha JOCKE pelIeHUs 3a/1ay CTYAEHTaM pa3pelaeTcsl M0Jb30BaThCs
UX JIoMallHed TeTpaabo. /s SKOHOMUM BpEMEHH YCJIOBHUE 33Jaud 3a4MTHIBAET CaM IpernojaBaTellb.
[Tocne Toro kak Moka3aHo Ha JOCKE pElIeHHE 3aJlauM, HY>KHO IOMHTEPEeCcOBaThCs: «A KTO clernal
nHaue?». Bce mpearaeMple BapuaHTBl PEIICHUS JOJDKHBI OBITH pa300paHbl, COMOCTABIEHBI M
OLIEHEHBI. 3a/lauM pa3duparoTcss Ha JOCKEe He Bcernaa a0 KoHua. MHoraa mocie TOro, Kak HaMeyeH
NPUHIUI PELIeHUs], MOKHO cKa3aTh: «Temepb BCE sICHO, HE OyAeM TepsTb BPEMEHH Ha MPOCTYIO
apu(MeTUKy WM anredpy U T.1. JloBenuTe 3a/1auy 10 KOHIIAa CAMOCTOSATEIBHO.

4. ITone3Ho MPaKTUKOBATh BpEMSI OT BpPEMEHU MUHU KOHTPOJIbHBIE: MUHYT 3a 15 10 OKOHYaHHUS
CeMHHapa CTYJEHTaM IIpeajaraeTcsi pelIuTh HECIOXKHYI 3ajady (CTyAE€HTaM, CHISALIUM PSAIOM,
HYKHO J1aBaTh HEOJJMHAKOBBIE 33/1a4H).

5. B KoHIIe 3aHATHUS (UM TIOCJIE€ ONPOCa) CTYAEHTHI 3aMKUChIBAIOT HOMEpPA 3aJa4, KOTOpble OHU
NOJDKHBI PEIINTh K CIeAyIoUeMy pa3y. 3aJaHue 10 TEOpUHM He JaeTcs, — pa3 HaBcerja



YCTAQHaBJIMBAETCS, YTO CTYJIEHTHI OOsA3aHbl MOATOTOBUTH K OYEPEJAHOMY 3aHATHIO TEOPETUYECKHUH
MaTepHal, MperycMOTPEHHBIN KaJleHIaPHbBIM IUTAHOM Ha IaHHYIO HEJIeIO.

MeTtoanueckie peKOMEHIaluH K POBECHHS JT1a00PaTOPHBIX 3aHATUN

Llenpto 3aHATHIA SBISETCS 3aKpEIUICHHE M YIIIyOJCHHE TEOPETHYECKUX 3HAHUN CTYIEHTOB,
MOJTYYCHHBIX TPU U3YYEHUU TEOPETUUECKOT0 Kypca; IPU 3TOM OYAYT peIIeHbI CICAYIONINE 3a1auu:

- [PUBUTH CTYJEHTaM HayajbHble HAaBBIKM 110 OpraHU3alMd U  I[POBEICHUIO
HKCIEPUMEHTAIbHBIX UCCIIEIOBaHUN;

- O3HAKOMHUTb CTYJEHTOB C YCTPOMCTBOM M INPHUHIMIIOM JEHCTBUS OCHOBHBIX (PH3MUYECKUX
puOOPOB;

- 3aKpenuTh 3HAHUS B OOJACTH aHajdM3a M OOPa0OTKU IMOJNYYEHHBIX SKCIEPUMEHTAIBHBIX
pe3yIbTaTOB.

Ha NEpBOM 3aHATHU NPCHOAABATCIIb 3HAKOMHUT CTYACHTOB C 3adadaMH IIPpAaKTUKyMa U €ro
cojiepKaHuEM; C TIOPSIKOM MOATOTOBKH, BBIIOJIHEHUS M 3aLIUTHI JAOOPaTOPHBIX padoT; ¢ rpadukom
BBINOJIHEHUST paboT; C MpaBWJIaMM TEeXHHKM Oe3omacHocTH npu pabore B saboparopuu; ¢
TpeOOBAHUAMHU, NPEIBABIIEMBIMU K CTYJCHTaM IPU BBINOJIHEHUH (pru3nyeckoro npakrukyma. Ha Bcex
NOCTENYIOIUX 3aHATHSX [pernojaBaresb MPOBOAUT B Hayajle 3aHATUSA JIOMYCK CTYJIEHTOB K
BBINOJIHEHUIO JTa0OpAaTOpPHBIX paboT, HpU JIOMyCKEe IMperojaBaTelib IMPOBEPSET HalU4HUe B
CTYJICHYECKOM  JTa0OpaTOpHOM JKypHaie oOQOpMIICHHS TEKymed gaboparopHoil  paboTHI,
IIOATOTOBJICHHOCTh K 3alIUTC HpeI[BII[anefI pa6OTI)I, a TAaKXKXC HACKOJIBKO CTYACHT IMTOHUMACT CYTb
BBITIOJIHSIEMOM paOOThI M HCCIIElyeMble 3aKOHOMEpPHOCTH. [lociie mpoBeneHus u3MepeHui CTyIeHTaMH
MPEeroiaBaTellb BU3UPYET B CTYACHYECKOM JIA0OPaTOPHOM JKypHalle KOPPEKTHOCTh PEe3yJIbTaTOB
OpsMBIX H3MEpeHuil. 3amuTa 3aKiIoyaeTcs B IPOBEPKE pPE3yJabTaTOB paboThl, JTOCTOBEPHOCTHU
pacyeToB, IMpPaBUIBHOCTH IOCTpOEHHsI IpadukoB, odopmieHus paboThl U 3aKiaroueHus. Tawoke
IPEINOoIaraloTcs MPaBUIbHbIE U IOJHBIE OTBETHl CTYJEHTAa Ha KOHTPOJIbHBIE BOIPOCHI MO JaHHOMN
pabote. BrimonnenHas pabora ornenusaercst ot 60 1o 100 OannoB, B 3aBUCUMOCTH OT NMPAaBUIBHOCTH
pacyeToB MOJTYYaeMbIX BEJIMYMH U UX HOTPEIIHOCTEH, MTOJIHOTHI MPOBEJICHHOT0 aHAIN3a U MOHUMAaHUs
(bu3NYECKUX MPOLIECCOB.

He MOATOTOBJICHHBIC CTYACHTBI M HEC BBIIIOJHUBIOIHUEC OJAaHHBIC Tp€6OBaHI/I$I K BBIIIOJIHEHUIO
paboThI HE 1OITyCKAIOTCS.

[TponymienHas nabopaTopHasi paboTa J0JKHA OBITh BBINOJHEHA CTYJAEHTOM Ha pPEe3epBHOM
3aHSATUH B KOHIIE CEMECTpa WM Ha 3a4eTHOM HeJele.
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