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1. Ilepeyenb MuIaHNpPYeMbIX pPe3yJIbTATOB 00y4YeHHs MO JUCHUILINHE, COOTHECEHHBIX C
IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbLHOI MPOTrPaMMBbl

[Mponiecc wm3yuenuss gucumiuimabl  «®PII  Monekynspras (¢u3uka» HampaBiIeH Ha
dbopMupoBaHUE CIEAYIOIUX KOMIETEHIMH, MpeaycMOTpeHHbIX DenepanbHbIM IOCyIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM BBICHIETO MPO(PECCHOHATHHOTO O0pa30BaHMs IO HAIPABICHUIO
noarotoku 03.03.02 «®Pusuka» (kBanudukanuu «bakanaBpy):

BrlInnyckHUK, OCBOMBIIUHI [Iporpammy, JOJDKEH o0nanaTh CHEAYIOIIUMHU
obmmenpodeccuonanbubiMu  kKomrneTeHusiMa  (OITK) u npodeccrHoHaTIbHBIMA  KOMITETCHIIUSIMU
(ITK):

— CIIOCOOHOCTHIO MCMOJBb30BaTh 0a30BbIe TEOpPETUYECKUE 3HAHMS (YyHIAMEHTAIBHBIX pa3JieioB
o0reli ¥ TeopeTHyecKor (BU3UKH JIs pereHus npodeccruoHanbHbix 3amau (OITK-3);

— TOTOBHOCTHIO TNPHUMEHSTh Ha MPAKTUKE NpodeccHOoHAbHbIE 3HAHUS TEOPHUH M METO/OB
¢dusnueckux uccnenosanuii (IK-3);

— cOCOOHOCTHIO MMPUMEHATH Ha MPAKTHKE MPOodeCcCHOHANbHBIC 3HAHUS U YMEHUS, TIOTy4YeHHbIC
npu ocBoeHUU NMPoMIbHBIX (usnueckux qucuuruie (I11K-4).

dopmupyemas

KOMIETECHIIHS

(c ykazanuem
KOJIa)

PesynbTarsl 00ydeHus [Tpumeuanue

3HaTh: TEOPETHYECKHE OCHOBBI, OCHOBHBIE ITOHSITHA,
3aKOHBI M MOJCIU MEXaHUKH, MOJICKYJIAPHOU (DU3MKH,
ANEKTPUYECTBA U MarHeTH3Ma, ONTHUKH, aTOMHOU (DH3WKH,
(hM3UKHM aTOMHOTO Spa M YacTHUIl; TEOPETUIECKIE OCHOBBI,
OCHOBHBIE TIOHSTHS, 3aKOHBI M MOJEIH TEOPETHUYECKON OIIK-3
MEXaHUKH, TEOpUH KoJeOaHHH W BOJIH, KBAaHTOBOH
MEXaHWKH, TEPMOAWHAMUKA W CTaTHCTUYECKOH (U3UKH,
METOIOB TEOPETHUECKHUX u AKCIIEPUMEHTATBHBIX
HCCIICIOBAaHUN B (hPU3HKE.

3Hanug

3HATh: TEOPHUIO 1 METOJbI (PU3MUYECKUX UCCIICIOBAHUH. TIK-3

3HaThb: TCOPCTUICCKHUEC OCHOBBI CI)I/ISI/ILIGCKI/IX METOA0B [K-4
HUCCICOOBAaHUA.

YMeTh: TOHUMATh, U3TaraTh U KPUTHUECKU aHAITU3UPOBAThH
0a3oByl0 00mEehu3nIecKyr0 HH(OOPMAIUIO; TOIH30BATHCS
TEOPETUYECKUMH OCHOBaMH, OCHOBHBIMH IIOHSTHSIMH,
3aKOHAMH U MOJICJISIMU (PH3HKH.

OIIK-3

VMeHus YMeTb. NpPUMEHATh Ha IMPAaKTUKE MNpOodhecCHOHAIbHBIE
3HAHUsI TEOPUU U METOAOB (PU3MUYECKUX HCCIICAOBAHHH.

I1K-3

YMeTh.  HUCHOJB30BaTh  BO3MOXXHOCTH  COBPEMEHHBIX
METOJIOB  (DM3MYECKUX HCCICHOBAHUMA JJISl  PEIICHUS [1K-4
(m3nuecKux 3a1ad.

BHa)IeTBI (1)I/I3I/IT-IGCKI/IMI/I n MaTeMaTHYCCKHMHU METOJaMH

06paboTKM ¥ aHanm3a WHPOpPMaIMK B 00gacTH oOIei OIIK-3
bu3uKn.

BrnaneHn | Bpagers:  maBbikamu NPUMEHEHUS] Ha  HPaKTHKE

b npodeccHOHANbHBIE  3HAaHWS  TEOPUM W METOJOB ITK-3

(HaBBIKM / | (HU3HYCCKUX HUCCIIEIOBAHUIA.

OIBIT Brnagers: TeOpeTHYECKMMH 3HAHUSAMH (DU3WYECKUX U

NesITeJIbH | MaTeMAaTHYECKMX METOJIOB HCCIIeJOBaHUsA, 0OpaboTKH H

0CTH) aHaM3a  OOBEKTOB  HCCIICNOBAHUIl;  MPAKTHYCCKHUMH [K-4

HaBBIKAMU TIPUMEHCHHS (PU3MUECKUX W MaTEMaTHUECKUX
METOJIOB UCCIICZIOBaHUs, 00pabOTKM M aHaiu3a OOBEKTOB
HCCIeIOBaHUH.




2. Lleab U MeCTO TUCHHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Hucuuruinza «®I1 MonekymspHas ¢u3uka» OTHOCUTCSA K 6a30BOM 4acTH M BXOAUT B MOIYJIb
«O0muit GU3NPaKTUKYM».

JucuuiuinHa usydaercst Ha 1 kypce Bo 2 cemectpe.

Llenpto yueOHoOU aucuumuHbl «@II MonexynspHas (QuU3NKa» SBIAIOTCA: HU3yYCHHE
OCHOBHBIX (PM3MUYECKUX SIBJICHHMM M 3aKOHOB (DM3UKHU, METOAOB (PU3MUECKOrO HCCIIEOBaHUS;
¢dopMHpoBaHHE TPABUIBHOTO TIOHUMAHUS TPAaHUI] NPUMEHUMOCTH PA3TUYHBIX (U3NIECKUX
NOHATHM, 3aKOHOB, TEOpUH, YMEHHE OLCHUTb JOCTOBEPHOCTH pPE3YJIbTATOB, IIOJYYEHHBIX C
IIOMOUIbIO 3KCIIEPUMEHTAIBHBIX METOJIOB HCCIIEIOBaHMS; BbIPAa0OTKA y CTYAECHTOB IPUEMOB U
HaBBIKOB PEIIEHUS KOHKPETHBIX 3aJlay U3 pa3HbIX 00JacTel QU3HKH.

Jlnsi OCBOGHMS AMCUUIUIMHBI HEOOXOIMMBI KOMIIETECHIIMH, C(QOPMHUPOBAHHBIE B paMKax
W3YYEHHUs CIEAYIOIIUX AMCLUIUIMH: MaTEMaTUYECKHH AaHAIU3 M AaHAIUTHYECKas IeoMmeTpus. A
UMEHHO: BIAJCTh OCHOBaMH JU(P(HEPEeHINATBPHOTO W HMHTETPAJLHOTO HWCYUCIICHUS, peIIaTh
npocreiive nuddepeHIranbHble YPaBHEHMS; BBIYMCIATb HPOM3BOJIHBIE U OIpEACICHHbIE U
HEOIpeIeJICHHbIE MHTErpalibl OT OCHOBHBIX MaTeMaTHYeCKUX (DYHKIMI, MCIOIB30BAaTh CBOWMCTBA
BEKTOPOB, YMETh J€JIaTh T€OMETPUUECKUE IIOCTPOEHUS U BECTH PACUETHI I10 3TUM YEPTEIKAM.

[To oxonwyanmto m3ydeHus: nucturuiuabl «PI1 MonekynspHas (u3nka» CTyIEHT IOJKEH
3HaTh OCHOBHBIE (U3UYECKUE SBJICHUS W 3aKOHBI: MOJIEKYJISPHO-KMHETHUYECKOH TEOpUuu U
TepMoAuHaAMUKU. CTYJEHT JI0JKEH YMETh: pelaTh GU3NYECKUE 3a7auu 110 BCEM TeMaM; IIPOBOIUTh
SKCHEPUMEHTAJIbHBIC MCCIEIOBAHUS PA3IMUYHBIX (U3UYECKUX SIBJICHHH, OLIEHUBATh CTEMEHb
JIOCTOBEPHOCTH  pE3yJIbTaTOB, IIOJYYEHHBIX C IIOMOIUBK) JKCIIEPUMEHTAIbHBIX METO/0B
MCCJIEJOBAHNM, IPOBOAUTD OLICHKY MOTPEIIHOCTEN H3MEPEHUN.

O6wem mauctummabl «@I1 MonekynspHas (pusnuka» coctaBiseT 3 3a4eTHble eauHuIbl, 108
aKkaJeMUYeCKUX 4YacoB, B TOM 4Hciae 64.2 yaca, BBIACICHHBIX Ha KOHTakTHYI paloTy
oOyuaromuxcs ¢ npenojasareneM. Mrorosas gpopma KOHTpos: 3a4eT (110 BCeW AUCIUILIMHE).

3. Conepxanue padoueii nporpaMmbl (00beM TMCHUIJIMHBI, TUIIBI U BUbI
yueOHBIX 3aHATHH, y4eOHO-MeToAuYeCcKoe o0ecrnedyeHne CaMOCTOSATeIbHOM
padoThHI 00y4aArOUIUXCH)

Copneprxanue paboueil mporpammsl npeacranieHo B [Tpunoxenun 1



4, DoHJ O1IEHOYHBIX CpPEaCTB IO TUCUHUIIJIUHE

4.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TaNoB UX ()OPMUPOBAHUS B MPOLECCE OCBOCHUS
oOpa3oBaTeJibHOM NporpaMmmpl. OnucaHue NoKas3aTesieil 1 KpuTepueB OLlEeHMBAHUS
KOMIIeTEeHI[HIi HA PA3JIMYHBIX 3Tanax ux GOpMUPOBAHNSI, ONMUCAHUE IIKAJI OLlEHUBAHUS

Kon u hopmynupoBka komrnerennnn OIK-3

— CHOCOOHOCTh WCIOJB30BaTh 0a30BBIE TEOPETUYECKUE 3HaHUS (YHIaMEHTAIbHBIX
pa3ziesioB o01Iel U TeopeTHUecKON (GU3UKH [Tl pelleHus MpodeccnoHaNbHBIX 3a/au.

Oran [Tnanupyemslie Kpurepuu olieHuBaHMsI pe3yabTaToOB 00y4eHUs

(ypoBeH pe3yIbTaThl 00yICHUS

b) (mokazaTesu JOCTUKEHUS «He 3aureno» «3auTeHO»

OCBOEHU 3aJIaHHOT'O YPOBHS

s ocBoeHMs komnereHuit) | Cryaent HaOpan ot 0 —no | CryzmenT Habpan ot 60 —
KOMIIETE 59 6ainos 1o 100 6amioB
HIIUH

IlepBbiii | 3HaTh: teopernueckue | CtyneHT He 3HaeT win | CTyAeHT 3HAaeT WIN 3HAeT

JTan OCHOBBI, OCHOBHBIC | 3HAET c rpyOBIMH | C HEe3HAUYUTEJIbHBIMU

(3HaHMSA) | MOHATHS,  3aKOHBI U | OLIMOKaMU: OmMrOKaMu:

MOJIeNU MEXaHUKH, | TEOPETUUECKUE  OCHOBBI, | TEOPETUUYECKUE  OCHOBBI,
MOJICKYJISIPHOW  (PM3UKH, | OCHOBHBIC MOHATHS, | OCHOBHBIC TIOHSATHS,
3JIEKTPUYECTBA U | 3aKOHBI U MOJIENIU | 3aKOHbI u MOJIeNTU
MarHeTu3Ma, OIITUKH, | MEXaHUKH, MOJEKYISIPHOU | MEXaHUKH, MOJIEKYJISPHOM
aToMHOU (u3uku, Guzuku | GuU3MKK, FIeKTpUYeCcTBAa U | PU3UKHU, IEKTPUUECTBA U
aTOMHOTO S/ipa M YacTHIl; | MarHETU3Ma, OIITUKH, | MArHETU3MA, OIITHKH,
TEOPETUYECKHE  OCHOBBI, | aTOMHOHN (M3UKH, (PU3UKU | aTOMHOU (pu3uKH, PU3NKH
OCHOBHBIE MOHSTHS, | AaTOMHOTO fAJipa U YacTHULl; | aTOMHOIO SiJpa U YaCTHIL;
3aKOHBI u MOJIETIN | TEOPETUUECKUE  OCHOBBI, | TEOPETUYECKUE  OCHOBBI,
TEOPETUYECKON MEXaHUKH, | OCHOBHBIE MIOHATHS, | OCHOBHBIC TIOHSITHS,
TEOPUM  KoleOaHMH M | 3aKOHBI U MOJIENU | 3aKOHBI u MOJIeNTU
BOJIH, KBAaHTOBOM | TEOPETUYECKON MEXAHHKH, | TEOPETHUECKON MEXAHUKH,
MEXaHUKH, TEOpUM  KosieOaHMH M | TeOpUM  KojeOaHud U
TEPMOJINHAMUKHI U | BOJH, KBaHTOBOH | BOJIH, KBaHTOBOM
CTaTUCTHUYECKOW (PU3MKH, | MEXaHUKH, MEXaHUKH,

METOJIOB TEOPETUUECKUX U | TEPMOJAUHAMUKHI U | TEePMOAMHAMUKHU "
HKCIEPUMEHTATbHBIX CTaTUCTHUYECKONW (PHU3MKH, | CTATUCTUUECKON (U3UKH,
UCCIIeIOBaHUN B (U3UKE. | METOJOB TEOPETUYECKUX U | METOJIOB TEOPETUYECKUX U

AKCIIEPUMEHTAIBLHBIX IKCIEPUMEHTATHHBIX
ucclieIoBaHMi B (u3MKe. | MccnenoBaHuil B pusmke.

Bropoit | Ymers: noHumarb, | Ctynentr He ymeeT wuiM | CTyIEHT yMeeT WU yMeeT

aTan u3NlaraTb U KPUTHYECKH | yMEeT c rpyObIMH | C HE3HAYNUTEIbHBIMA

(yMeHHs | aHANMM3UpPOBAaTh 0a30BYIO | OIIMOKAMHU: OLIMOKaMu:

) obmedu3nyeckyro MOHWMAaTh, W3Jaratb W | MOHWMAaTh, W3Jaratb W
UHOPMAILIUIO; KPUTHYECKH KPUTHYECKH
M0JIb30BATHCS aHaJIM3UpPOBaTh 0a30BYIO | AaHATU3UPOBATh  0a30BYIO
TEOPETUICCKIUMHU o01IepU3NIECKYIO 001IePU3NIECKYIO
OCHOBaMH, OCHOBHBIMH | HH(POPMAIHIO; nH(pOopMaILIo;
HNOHATUSMH, 3aKOHAMH M | MOJIb30BaThCA MOJIb30BaThCS
MOJEIIAMU (PU3UKH. TEOPETUYECKUMU TEOPETUYECKUMU

OCHOBAMH,  OCHOBHBIMH | OCHOBAaMH,  OCHOBHBIMHU
MOHATUSIMH, 3aKOHAMHU MU | IOHATHUSAMH, 3aKOHAMHU U
MOJIENIIMU (PU3UKHU. MOJICNISIMU (PU3UKHU.




Tperuit
JTar
(Bmamen
ue
HaBBIKAM

u)

Brnaners: ¢usnueckumu u
MaTeMaTH4eCKUMHU
METoaMu O00pabOTKU |
aHanM3a WHPOpPMAIMK B
oOmactu obmeit puznkm.

CryneHT He BIaJeeT WIH
BlIagceT  C rpyOBIMHU
OIIOKAMM:

buznIecKuMu u
MaTeMaTUYEeCKUMU
MeTrogamMu 00pabOTKH U
aHanu3a uHpOpMaLUU B
obnactu obmel GU3nKH.

CrygeHT Bhajgeer WM
BJIa/ieeT c
HE3HAYUTEIIbHBIMH
OLIMOKaMHu:

¢busznyeckuMu "
MaTeMaTUYeCKUMU

MeToAaMu OOpabOTKU H
aHanM3a WHOPOpPMalMH B
obactu o0mei GU3NKH.

Kon u hopmynupoBka komrnerennnn ITK-3

— I'OTOBHOCTb NPUMCHATL Ha IMPAKTUKC HpO(l)GCCI/IOHaHBHBIG 3HAaHUA TCOPHUU U MCTOIOB

(U3UYECKUX HCCIICIOBAHUM.

Oran Kputepuu onieHHBaHUs pe3yJIbTaTOB 00YUEHHUSI

(ypoBeH [Tnanupyemblie

b) pe3yabTaThl 00ydeHUs «He 3auteno» «3a4TeHO»

OCBOEHHU | (TOKazaTesu JOCTUKECHUS

s 3a/IaHHOTO YPOBHSI Crynent Habpan ot 0 —1o | CrynmeHt Habpax o 60 —
KOMIIETE€ | OCBOCHHS KOMITCTCHIIHH ) 59 OamwoB 1o 100 6amnos
HITUH

ITepBbiii | 3HaTh: Teoputo u mMeronsl | CtyneHT He 3Haer wiau | CTyAeHT 3HaeT WK 3HaeT

aTan duznaeckux 3HaeT c rpyOBIMH | C HE3HAYNUTEIbHBIMA

(3HaHUs) | WCCIeIOBaHUIA. oLIMOKaMu: OLIMOKaMu:

TEOPHIO " METOMBI | TEOPHUIO u METOBI
¢bu3nveckux ¢buznyeckux
HCCIIEA0BAHUM. HCCIEA0BAHMM.

Bropoii | YMers: mnpumensatb Ha | CtyneHT He ymeerT wiu | CTyAeHT yMeeT WK yMEeT

aTarn NpaKTUKE ymeer c rpyOBIMH | C HE3HAYNUTEIbHBIMA

(ymenus | mpodeccuoHambHbIC OLIMOKaMu: OLIMOKaMu:

) 3HAHUS TEOPUU U METOJOB | IPUMEHATh HA TMPAKTHKE | IPUMEHSATh Ha TPAKTHKE
buznueckux npogeccuoHaIbHbIE npodeccuoHaIbHbIE
UCCIICIOBaHHIA. 3HAaHUSI TEOPUH U METOJIOB | 3HAHUS TEOPUU M METOIOB

¢bu3nveckux ¢buznyeckux
HCCIIE0BAHUM. HCCIIEA0BAHUM.

Tpetuit | Bnanets: HaBblkaMu | CtyneHT He BhajgeeT wiM | CTyleHT BIajeeT WU

aTarn NpUMEHEHHS Ha TPAKTUKE | BiIageer ¢  rpyObIMH | BIajeeT c

(Bmagen | mpodeccroHaIbHBIC olMOKaMu: HE3HAUYUTEIbHBIMU

ue 3HAHUS TEOPUU U METOJIOB | HABHIKAMU MIPUMEHEHUS HA | OIIMOKAMH:

HaBBIKaM | (PU3HUECKUX MIPAKTHKE HaBBIKAMU PUMEHEHHUS Ha

) HCCIIEI0BAHU M. npodeccuoHanbHbIe MIPaKTHUKE

3HaHUS TEOPUH U METOJIOB | MPOo(hecCHOHAIbHBIE

buznIecKux 3HaHUSI TEOPUH U METOJIOB

UCCIIeIOBAaHUH. ¢buznyeckux
HUCCIIeJOBAHUN.




Kon u hopmynuposka kommnerenuuu IK-4

— CIOCOOHOCTh TMPUMEHSATh Ha TMPAKTHKE MPO(EeCCHOHANBHBIC 3HAHUS W YMCHHS,

IMOJIYYCHHBIC ITPHU OCBOCHUU HpO(l)I/IJ'IBHBIX (1)I/ISI/I‘ICCKI/IX JUCHUITINH.

Oran Kpurepuu olieHuBaHMsI pe3yabTaToOB 00y4YeHUs
(ypoBeH [Inanupyembie
b) pe3yibTaThl 00yUeHHUS «He 3aureHo» «3a4TeHO»
OoCBOEHHU | (TIOKa3aTenu JOCTHIKCHHS
s 3aJJlaHHOT'0 YPOBHS Cryaent Habpan ot 0 —mo | Crynent Habpai ot 60 —
KOMIIETE | OCBOCHHS KOMIICTCHIIHIA) 59 6amnoB 1o 100 6amioB
HIUH
IlepBbiii | 3HaTh: teopetnueckue | CtyneHT He 3HaeT win | CTyAeHT 3HAaeT WIN 3HAeT
JTan OCHOBBI (Gu3nyeckux | 3HaeT c rpyObIMH | C HEe3HA4YUTEJIbHBIMU
(3HaHMA) | METOMOB UCCIICIOBAHMUSL. omMrOKaMu: OmMrOKaMu:
TEOPETUYECKHE  OCHOBBI | TECOPETUUYECKHE  OCHOBBI
buzneckux METOAOB | GPUBNIECKUX METO/IOB
HCCIICIOBAHMSL. UCCIIeI0OBaHHUS.
Bropoii | YMers: ucnonb3oBarh | CtyneHt He ymeeT wiH | CTyASHT yMeeT WIH yMEeT
JTan BO3MOYKHOCTH yMeeT c rpyObIMH | € HEe3HAYUTEJIbHBIMU
(yMeHHS | COBPEMEHHBIX  METOJIOB | OIIMOKAMHU: olIMOKaMu:
) bu3nueckux UCIOJIb30BATh UCII0JIb30BaTh
UCCJIEJOBaHUM JUIsL | BO3MOYKHOCTHU BO3MOKHOCTH
pelLeHus (GU3NUECKUX | COBPEMEHHBIX  METOJOB | COBPEMEHHBIX  METOJIOB
3a1ad. busneckux ¢buznIecknx
HCCIIeI0BaHUM IUIsL | MccelOBaHUM s
peuenus (bU3NYECKUX | peLIeHUs (buznuecKux
3aJa4. 3a1a4.
Tperuit | Bnaners: Teopernueckumu | CtyneHT He Bhaaeer wid | CTyJeHT  BiajgeeT  WIU
JTan 3HaHUSAMHM (U3MUECKUX U | BJIaJeeT ¢  TIpyObIMM | BIajeeT c
(BMameH | MaTeMaTH4ecKUX METOJIOB | OIIMOKAMU: HE3HAYUTENIbHBIMU
ue UCCIIEJOBaHMS, TEOPETUUECKUMHU OLIMOKaMu:
HaBbIKaM | 0Opa0OTKM W  aHanM3a | 3HAaHUSAMU (UBNYECKUX U | TEOPETUUECKUMU
) 00BEKTOB HCCJEIOBAaHUM; | MATEMAaTHUECKUX METOJOB | 3HAHUAMHU (PU3HUECKUX U

MPAKTUICCKIUMHU
HaBbIKAMU  TPUMEHEHUs
buznyecKknx u
MaTeMaTHYECKUX METO/IOB
WCCIICIOBAHMS,

o0paboTkM U  aHanmu3a
00BEKTOB HCCIIEIOBAHUA.

uccienoBaHus, 00paboTKu
U aHanmu3a  OOBEKTOB
HCCIICIOBAHUM;

MPAKTUYECKUMHU

HaBBIKAMH  NTPUMEHEHHS
¢buznvecKux u
MaTeMaTHYEeCKAX METOJIOB
uccleIoBaHusl, 00paboTKH
U aHanuza  OOBEKTOB
HCCIIE0BAHUM.

MaTeMaTUYECKUX METOJIOB
uccienoBaHus, 00paboTKu
B aHaguza  OOBEKTOB
HCCIEIOBAHMI;

MTPAKTUICCKHUMH

HaBBIKAMH  TPUMEHEHUS
(buznuecKkux u
MaTeMaTUYECKUX METOJIOB
uccaea0BaHus, 00paboTKH
U aHaigm3a  OOBEKTOB
HUCCIIeJOBAHUN.




4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIe MaTEePUAJIbI, HEO0X0AUMBbIE VISl OLlEHKH
3HAHMA, YMEHHUIi, HABBIKOB U ONBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIIUX 3TANBI
(popMupoBaHusi KOMIEeTeHIMI B Mpolecce OCBOCHUS 00pa30BaTeIbLHOI POrPaAMMBI.
MeToauyeckne MaTepualibl, onpeaesonye Npoueaypbl OlleHMBAHUS 3HAHUI, yMEHHH,
HABBIKOB H OINBITA JIeSITeJILHOCTH, XaPAKTePU3YIOUIUX 3TaNbl GopMUpOBaAHUS

KOMIIeTeHM i
Ortanel Kommere O1LeHOYHbBIE
OCBOCHUS PesymeTate 00yuenus HITUS CpeIcTBa
3HaTh: TEOPETHUYECKHE OCHOBBI, OCHOBHBIC
MOHSTHS, 3aKOHBI W MOJICIH MEXaHWKH,
MOJICKYJISIPHOM  (DU3HUKH, DJIEKTpUYECTBA H
MarHeTu3Ma, ONTHKH, AaTOMHOW (DU3HKH, Iposepka Ha
¢bu3MKy  aTOMHOTO  fAApa M YacTHIL COO(TSBeTCTBHe
TCOPETHUECKHE OCHOBEI, OCHOBHBIC MOHATHS, | (v o le)%pzl%iiﬁiM
. 3aKOHBI U MOJIETTH TEOPETUYECKON MEXaHHKH,
1-it sTan N . pe3yJIbTaToOB
TEOpUU KojJeOaHWH W BOJIH, KBaHTOBOH HMeperii 1
MEXaHUKH, TEPMOANHAMUKHI u
3HaHuA . odopmiteHus oTUETA.
CTaTHCTUYECKOU ¢busukwy, METOJIOB E——
TEOPETUYECKHX M DKCIEPUMEHTaJIbHBIX .
WCCJICIOBAaHMN B (pH3UKe. Hg60paT0pHOHv
3HaTh: TEOPUI0O U METOAbl (U3HUYECKUX K-3 pa OSE;E)YCC)THHH
MCCIICIOBaHHIA.
3HaTh: TEOPETHUYECKHE OCHOBBI (DPHM3MUECKUX K-4
METO/IOB MCCIICIOBAHNSI.
YMeTh: MmoHUMaTh, U3JaraTh U KPUTUYECKU
aHaJIM3UpOBaTh 0a30BYyI0 00IIEePU3NIECKYIO Hposepia na
UH(POPMALIUIO; nonb3oBatbes | OINIK-3 (;OOEBGTCTBHG
TEOPETUYCCKUMH  OCHOBaMH, OCHOBHBIMH PELOBAHHAM
. MOHSITUSIMH, 3aKOHAMHU U MOJIEJIIMU (DU3HUKHU. 00pabotkn
2-1i aTan - pe3ynbTaToB
YMeTs: MIPUMCHSITh Ha MIPAKTUKE .
npodeccuonansupie  3HaHusg Teopun u | IIK-3 VISMEPCHTHI 1
YMmenus N odopmiieHus oTUeTA.
METOJIOB (PU3NICCKUX HMCCIICTOBAHMIA. 3ammra
YMeTs: UCIIOJIb30BaTh BO3MOXKHOCTH maBopaTopEoi
COBPEMEHHBIX METOJIOB (bu3rgecKux K-4 paGoThi (yCTHBII
UCCIICIOBAHUM ISl perieHuss (PU3UIECKUX —t
3ajad.
Brnagets: ¢puznyeckuMu U MaTeMaTHIECKUMU
METOITaMHU 00paboTKH " anaymsa | OIIK-3
uHopManuu B 061acTu o01el GU3UKH. [IpoBepka Ha
Brnagerb:  HaBbIKaMH ~ TPUMEHEHHUs  Ha COOTBETCTBHUE
MPaKTUKE po¢eCcCuOHATBHBIC SHAHUS | o o TpeOOBaHUIM
3-fiaTan | TeopuH u METOJI0B ¢buznyecknx 00paboTku
MCCIIEOBAHUM. pe3yabTaTOB
Brnagers | Brnagets: TEOPETUYECKUMU 3HaHUAMU U3MEPEHUN U
HaBbIKa GU3HYECKUX W MaTEeMAaTHYECKUX METOJIOB oopmienus ordera.
MU UCCIIeIOBaHMsI, OOpabOTKM W  aHanm3a 3amura
O0OBEKTOB WCCIICIOBAaHUN; MPAKTUUYECKHUMHU K-4 nabopaTopHOI
HABBIKAMU TPUMEHEHUS (PHU3UYECKHX U paboThI (YCTHBIIM
MaTeMaTHUYeCKUX METOJOB HCCIEIO0BaHUs, 0T1pOoC).
00paboTku u aHanM3a 00BEKTOB
HUCCIIENOBAHUMN.




JlaGopaTropHblie padoThI
CtpykTypa JabopaTopHbIX padoT

CryneHT BBIIOJHSET 32 OTBEIEHHOE BpeMs 110 y4eOHOMY IUIaHy MUHUMYM 12 1abopaTOpHbIX
pabor. YueOHO-METOaUYeCKHue MOCOOMs B J1a0OpaTOPUHM IO KaXIoW JsabopaTtopHoil pabote
umeercs. Ha BbinosHeHne oHOM 1a00paTOpHOI pabOTHI CTYAEHT IOJKEH MOTPATUTh HE MeHee 4
qacoB M He Oosee 6 uyacoB ayauTopHOW pabotbl. Ilox BhImoMHEHHEM ITa0OpPaTOPHO pPabOTHI
IIOHUMAEeTCs: IOJy4YEeHUE JOMycKa K H3MEpPEHMsAM (Haluuyhe KOHCIEKTa B TETpaau W 3HAHUE
yCTpOWCTBA M TpHHIMIA pPabOThl JTA0OPATOPHON YCTAHOBKH);, BBIMIOJIHEHUE HW3MEPCHHUIA;
BBIIIOJIHEHHE NHCBMEHHOIO OTCYeTa B TETPaay, 3alluTa JabopaTopHOW paboThl (OTBETHl Ha
BOIIPOCHI B KOHIIE y4eOHO-METOJUUECKOT0 MOCOOUs).

TemaTnka 1adopaTopHbIX padoT
Mouiekyasipaas ¢pusnka (aya. Ne308)

Nel. Onpenenenne ko3¢ dueHTa BI3KOCTH BO3AyXa KAMMIUISIPHBIM METOIO0M.

Ne2. Omnpenienienue OTHOIIEHUS YAEIbHBIX TEINIOEMKOCTEN ra3oB MetooM Kiiemana u Jlezopma.
Ne3. Omnpenenenue ko3¢ GuIEEHTa TEIUIONPOBOIHOCTH METOIOM HAarpeToil HUTH.

Ne4. Onpenenenne yHUBEpCaJIbHOW Ta30BOM MOCTOSTHHOM METOAOM HM30TEPMUYECKOTO M3MEHEHUS
COCTOSIHUSI.

Ne5. Omnpenenenue cpeHeil JuMHBL CBOOOIHOTO IpoOera MoJeKys Bo3Iyxa.

Ne6. Onpenenenre oTHOIIEHUS TEIIIOEMKOCTEHN BO3/1yXa IIPU ITOCTOSIHHOM JIaBJIEHUU U 00bEME.
Ne7. Onpenenenne ko3pdunueHTa 0O0bEMHOIO paclIMpeHus KHUJIKOCTU 1Mo MeTony JlronoHra u
[Itn.

Ne8. Ompenenenue kodpduIMEHTa MOBEPXHOCTHOTO HATSDKEHUS JKUAKOCTH. OnpeneneHue
k03¢ uIMeHTa TOBEPXHOCTHOTO HATSKEHUS KHUIKOCTH B KaIMJUISIPHBIX TPYOKax.

Ne9. U3yuenue 3aBHCHMOCTH KO3((UIMEHTa IOBEPXHOCTHOIO HATSHKEHUS pacTBOpa OT
KOHLEHTPALlUU U TEMIIEPATypBhI.

Nel0. Onpenenenne ko3¢ unmeHTa BHyTpeHHEro TpeHus KHUIKOCTH o Metoay CTokca.

Nell. Omnpenenenue kod¢pdUIMEHTa MOBEPXHOCTHOTO HATSHKEHHS >KHUJIKOCTH METOJIOM OTphIBA
KOJIbIIA.

Nel2. Onpenenenuie ckOpocTH 3ByKa B BO3/1yX€ U OTHOLICHHS YJENbHBIX TEIUIOEMKOCTEH METOJOM
CTOSIYEU BOJIHBI.

Nel3. Onpenenenue Tena0EMKOCTH TBEPABIX TEIL.

Nel4. Onpenenenne ko3pduumenta B3anmHon auddy3un Bozayxa u BOJSHOTO Hapa.

Nel5. Omnpenenenue oTHOLIEHHS TEMIOEMKOCTEH BO3/AyXa IPHU MOCTOSHHOM JaBICHUM U O00bEME
PE30HAHCHBIM METOOM.

Nel6. Onpenenenue TenaoTh MapoOOPa30BaHUS BOJBI.

Nel8. Onpenenenue TeNIOTH MIIABIEHUS METAJUIa U IPUPAILEHUS SHTPOIHH.

Bemmonaenune 12 nmabopaTOpHBIX padOT CTYAEHTOM — SIBIISIETCS] YCIIOBHEM IOJy4EHHE 3a4eTa
110 TUCLUIUINHE.
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Oo0pa3en BbINOJHEHUSI 00Pa0OTKH Pe3yabTATOB U3MepeHn U 0opMJIeHHS 0TYEeTA

(Ha mpuMepe J1labopaTtopHoii padboThl Nel Mo MexaHuKe)

1. O6padoTka pe3yabTaTOB NPSIMbIX H3MepPeH Uit

1. Pe3ynbTatsl u3MepeHnii 3anucaTh B Ta0auIy 1:

Tabmua 1.
Ne Xi AXi, (AXi)? Yi, Ayi, (Ayi)? Zi, Azi, (Azi)?
/i (Mm) (Mm) (MM)? (Mmm) | (Mm) (Mm)? (Mm) (Mm) (Mm)?
1 8 0,6 0,36 12 0,2 0,04 35 0,4 0,16
2 9 -0,4 0,16 12 0,2 0,04 36 -0,6 0,36
3 8 0,6 0,36 13 -0,8 0,64 36 -0,6 0,36
4 9 -0,4 0,16 12 0,2 0,04 35 0,4 0,16
5 9 -0,4 0,16 12 0,2 0,04 35 0,4 0,16
Cp. _ _ _
. 8,6 0 2=1,2 12,2 0 2=0,8 35,4 0 2=1,2

2. Beranciaurts CpeaHee 3HaUYCHHUEC U3 N HSMepeHHﬁ:
13
X==>X
Nz

8+9+8+9+9 43

X = — =8,6 MmMm;

5 5

_12+12+13+12+12 61

y= =—=12,2 MM;
5 5

~ 35+36+36+35+35 177

7= =—=354 MM.
5 5

PesynbTathl cpeqHUX 3HaYEHUH 3anucarh B Tadbnuiy 1.

3. HaiiTu morpentHocTy OTAEIbHBIX U3MEPEHUI:
AX1 = 8,6-8 = 0,6 mM;
AX2 =8,6-9 = - 0,4 mmM;
AX3 = 8,6-8 =0,6 MM;
AXa = 8,6-9 = - 0,4 mmM;
AX5 = 8,6-9 = - 0,4 mM.
AHaznoruydHo omnpenensieM AyYi, Azi. Pe3ynbraTel 3aHOocUM B TaOauiy 1.

4. BeluncnuTh KBaApaThl NOTPEIIHOCTEN OTAEIbHBIX U3MEPEHUI (AX)?, AVi)?, (AZi)?:

(Ax1)? = (0,6)> = 0,36 Mm?;
(AX2)? = (- 0,4)2=0,16 mm?;
(Ax3)? = (0,6)? = 0,36 Mm?;
(AXs)? = (- 0,4)> = 0,16 Mmm?;
(Axs)? = (- 0,4)> = 0,16 MmM>.

Amnanorudso onpenenseM (AYi)?, (Azi)%. PesyapTartsl 3aHOCHM B Tabmuiry 1.

5. Haiitu cymMMy KBaipaTOB IIOTPELIHOCTEH OTACIIBHBIX U3MEPEHUN:

2

5
_Zl(Axi ) =0,36+0,16+0,36+0,16+0,16 =1,2 MM2;
1=

2

5
_Zl(Ayi ) =0,04+0,04+0,64+0,04+0,04 =0,8 MM,
1=

5
_Zl(Azi )* =016 + 0,36 + 0,36 + 0,16 + 0,16 = 1,2 MM,
1=

3HaueHus 3anucaTh B Ta0miy 1.
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6. OnpenenuTb BHIOOPOYHYIO TUCTIEPCUIO CPETHETO apUPMETHUECKOTO:

n 2
2 (AX{)
S2 _i=l
==
n(n-1)
1,2 0,8 1,2
s2 === -006; s2 = =2 _0,04; S; ==~ =006
20 Y 20 20

7. 3agarh 3HaUE€HUE TOBEPUTEIHHOM BeposTHOocTH o = 0,95.

8. Ompenenuth 1o Tadnuie 2 3HadeHUs kKodpdumuenToB CThroeHTa (Mpu N =5 U N = ©
u3MepeHusx to,n = 2,8 u tao = 2,0).

9. HaiiTi noBepuTenbHBIA HHTEPBAJ (a0COTIOTHYIO TIOTPEITHOCTh U3MEPEHHUS) 110 popMyIe:

2
Ax=\/sf(tan)2 +(t0‘7"oj 52,

rae O — npubopHas MorpenIHocTs ( AJst TuHEeiKH oHa paBHa O = 0,5).

Tabmuma 2
3navenue o
n 0,5 0,7 0,8 0,9 0,95 0,98 0,99 0,999
2 1 2 3,1 6,3 12,7 31,8 63,7 636,6
3 0,82 1,3 1,9 2,9 4,1 7,0 9,9 31,6
4 0,77 1,3 1,6 2,9 3,2 45 58 12,9
5 0,74 1,2 15 2,1 2,8 3,7 4,6 8,6
6 0,73 1,2 15 2,0 2,6 3,4 4,0 6,9
7 0,72 1,1 1.4 1,9 2,4 3,1 3,7 6,0
8 0,71 1,1 1.4 1,9 2,4 3,0 3,5 54
9 0,71 1,1 1.4 1,9 2,3 2,9 3,4 50
10 0,70 1,1 1.4 1,8 2,3 1,8 3,3 4,8
11 0,70 1,1 1,4 1,8 2,2 2,8 3,2 4.6
12 0,70 1,1 1.4 1,8 2,2 2,7 3,1 45
13 0,70 1,1 1.4 1,8 2,2 2,7 3,1 4,3
14 0,70 1,1 1.4 1,8 2,2 2,7 3,0 4,2
15 0,70 1,1 1.4 1,8 2,1 2,6 3,0 41
0 0,70 1,1 1.4 1,6 2,0 2,3 2,6 3,3

2
AX = \/0,06 (28)% + E) (05)* =+/0,47 + 011 = /0,58 = 0,8 mx;

2
Ay = \/0,04 (28)* + @j (05)? =031+ 011 = /0,42 = 0,7

2
Az = \/ 0,06-(2:8)% + (g] (05) = /0,47 + 011 = /0,58 = 0,8 .

10. OLileHUTHh OTHOCUTENIbHYIO MOTPEIIHOCTh U3MEPEHHUS:
AX 0,76 0,65 0,76
ey =—, &y =——=0,088 gy == 0,053, &, =——=0,021.
X 8,6 12,2 35,4
11. OxoHYaTeNbHBINA PE3YyAbTAT 3aMUCATh B BUJE:

x=(x+tA)vw; x=(86+08)mw; y=(122+07)mm; z=(354+08)mm.
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2. O0pabdoTKa pe3yJbTATOB KOCBEHHbIX H3MePeH Uil
(na mpuMepe onpeseneHust 00beMa Tela)
J1J11 KOCBEHHBIX U3MEPEHHI MpeAiaraeTcs CleyoInui NopsaI0K 00paboTKH pe3ysIbTaToB:

1. Beruncnsercs cpennee 3nauenne dpynxuun: (U = f(X,V,Z,..).
2. JIna KaxaoW KOHKPETHOW sabopaTropHoil paboThl BBIBOIUTCS (hopMmysia KOCBEHHOM

MMOTPCIIHOCTHU
2 2 2
AU = (%ij + &Ay +(QAZJ +...
OX oy oz
o oU ou . .
rac 5, E’ E, YaCTHBIC ITPOU3BOAHBIC 11O OJJHOU IIEPEMEHHON X, Y, Z COOTBECTCTBCHHO, APYTUC

MNEPECMCHHBIC ITPHU 3TOM CUUTAIOTCA MOCTOAHHBIMHA BCIMYHNHAMU. B OonbminHCTBE CJIydacB yﬂ06Hee
IIOJIB30BATbhCA (bOpMYHOﬁ JJIA OTHOCHUTEIIBHON IOTPCIIHOCTH

2 2 2 5 2 )
(EZUAXJ +(aalyJij +(?Azj +... | aiuAy uj
X z
&, = Ay _ - S e S () A 7 N
) U U U U

3. BoruucnuB U 1 &, Hy’)KHO HalTH aOCOIIOTHYIO MOTPEIIHOCTb:
AU =g, -U .
4. OkoHYaTeNbHBIN pe3ynbTaT 3anuchiBaercs B Buae: U =U =AU .

Beime 6butn 1anbl oOume (Gopmyiibl, KOTOpble OYAyT HCHOJIb30BaHbl B AajbHEWIIEM INpH
00paboTKe pe3yabTaTOB KOCBEHHBIX M3MepeHuil. Huke nmokaszan npumep oOpabOTKH pe3ylbTaToB
KOCBEHHBIX U3MEPEHU.

1. HaiiTu cpeanee 3HaueHue oobema Tena:
V=XYy-2
V =86-12,2-354 = 371417 sy
2. HaiiTi OTHOCUTENBHYIO IOTPEIIHOCTD &, OObeMa:

2 2 2
ij Ay Az [2 2 2
&y =4l — | +|— | +|— | =+&x téeytez,
v (X y z X y oz

y

& = \/ (0,088)° + (0,053)% + (0,021) = /0,0077 + 0,0028 + 0,000044 = 0,10.

3. Onpenenuth aOCOTIOTHYIO TOTPEITHOCTD ONPEACIICHNs] 00bheMa Tella:

AV =V g, ;
AV =371417-010=3714 mm°.

Pesynbprar u3mepeHuil mpencTtaBisieT coO0N MPHOIMKEHHOE YHWCIO, TOYHOCTH KOTOPOTO
OTIPENIETISIETCS TOTPEIHOCThI0. [IpuOMmmKeHHOe YHCI0 TPHHSATO 3alHChIBaTh TakK, YTOOBI
MOTPENIHOCTh MOCNeHEN (Pl HEe TPEBbIIIaa ASCATH SANHHII] COOTBETCTBYIOIIETO pa3psaa.

[Tpu Takoii 3anmucu Bce muQphl YUCIa, KpoMe nmociaeanei, Oyayt sepasiMu. [locnennss nmudpa
Yrclia HA3bIBAETCS COMHUTENBHOM, Bce UUGPHI MpaBee COMHUTENBHOW — HEBEpPHBIMU. B
MPUOJIMYKEHHOM YHCIIE COXPAHSIOT OJHY HeBepHYIo nudpy. Hampumep, eciu pe3yabTaT u3MepeHHiA
paBeH 1, 2763, a abcomrotHas norpeurHocts — 0,02, To OKOHYaTeNbHBIA pe3ynbTaT Oyaer (1,28 +

0,02), roe oTOpoOILIEHbI 1B€ HEBEPHBIE LIU(PbI, OCTABIECHBI IB€ BEPHBIEC U OJJHA COMHUTEIIbHAS.
4. OKpyriauTh pe3yabTaThl U3MEPEHUN U 3aMKUcaTh OKOHYATEIbHbIN pe3yabTaT:

V = (V £AV), V=(3714243714) mv®. 4, =AV—V.1OO%, g, =10%.
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[Tocne 3aBepiicHUs 0OPaOOTKU PE3YJHTATOB MPSMBIX U KOCBEHHBIX H3MEPCHUH, UCXOMIS W3
e 1ab0paTopHOl pabOThl U aHAIH3A MMOTYYCHHBIX PE3YIIbTATOB, MUIIETCS BHIBOJI.

Kpumepuu oyenku (¢ 6annax):

— 2 6a/1J1a BBICTABJISCTCS CTYACHTY, €CJIM OTUYET BBIITOJIHEH 110 BCEM TPEOOBAHUSAM, aKKypaTHO
1 0e3 omunooK;

— 1 6am BBICTABIISIETCS CTYJCHTY, €CJIM OTYET BBIIOJIHEH IO TPEOOBAHUSM, HO HEAKKypaTHO
U JIONYIIEHBI OMIUOKY;

— 0 6a/T0B BBICTABIIACTCS CTYJACHTY, €CJIM OTYET HE BBITIOJIHEH.

3ammTa 1a0opaTropHoii padoTsl (YCTHBIN onpoc)
CTpyKTypa YCTHOIO Onpoca:

YcrHBIN OIIpOC COCTOUT U3 YCTBIPECX TCOPECTUUYCCKUX BOIIPOCOB, HA KOTOPBLIC CTYACHT JOJI’KCH
B TeueHue 60 MHUHYT AaTb B YCTHOM BUAC WJIM B IMCBMCHHOM BU/IC paSBCpHYTBIﬁ OTBCT.

BOoo~NoOR~WDNE

13.

14.
15.
16.
17.

18.
19.
20.
21.

22.
23.

24.
25.
26.
27.
28.
29.

0.
. Ban-nep-BaanbscoBckuii ra3. BHyTpeHHss sHeprust Ban-nep-BaanbCoBCKOIo rasa.
12.

IIpuMepHBIe BONPOCHI ISl IPOBECHUs] YCTHOIO ONpoca:
Makpocucrembl. CTaTUCTUYECKUN U TEPMOJIMHAMUYECKUNA METO/IBI.
OcHoBHBIE TOHATHS MOJICKYJISIpHOM Pr3uku Maccbl aTOMOB M MOJIEKYJI.
CocrosiHue TepMoIMHaMUUecKoi cucteMsl. [Iporecc.

BuyTpennss sHeprus cucreMsl. Pabota nmpu u3meHeHusx oobema.
Temnepartypa. IlepBoe Ha4ano TepMOAMHAMUKH.

["a3000pazHoe cocTosiHMe. Y paBHEHUE COCTOSHUS HI€albHOrO rasa.
BuyTpeHHss sHEprus M TEII0EMKOCTh M1€aIbHOrO rasa.
N3onponeccsl. [lonurponnyeckue npoueccsl.

['unoTe3a o paBHOpacHpeeIEHUN YHEPTHH 110 CTETIEHSIM CBOOOBI.
Pabora, coBepiaemasi ra3oM MpH pa3IUYHBIX MPOIIECCaX.

HekoTtopele cBeneHHMs U3 TEOpUU BEPOSTHOCTEH. BeposSTHOCTP MaKpOCOCTOSIHUS.
@yKTyanum.

Pacnipenenenue Mojekyn 1o cKopocTsM (pacnpeneneHue MakcBenia). XapakTepHbIe
CKOPOCTH pacnupesenenus Makcpesia.

Pacnipenenenue bonbinmana.

Cpennsist 3Heprus cToj0a )KUAKOCTH B MOJIE CHII TSHKECTH (3a7a4a).

bapomerpuueckas ¢popmyna. [lonbemHuas cuna.

OnbiTHOE 00OCHOBAaHHE MOJIEKYJISIpHO-KMHETHYecKoi Teopun (ombIT IllTepHa, ombIT
JlamMepTa, OIIBITHOE OIpeesieHHe MOCTOSIHHON ABOTapoO).

SABnenus nepeHoca. Kunetnueckne XxapakTepUCTUKU MOJIEKYJISPHOTO JBUKEHHUS.

Yacrota ynapoB Monekys o cteHKy. [lonepeunoe ceuenue.

Cpenuss niuuHa cBoOO0HOTO TIpodera. YacToTa CTOIKHOBEHUH.

DKcIepUMEHTAIbHOE ONpeesieHHe CpelHed JUIMHBI CBOOOJHOrO Mpobera M MornepeyHoro
CEYEHUS CTOJIKHOBEHUM.

[Tporeccel mepeHoca: TeMIONPOBOIHOCTE, TU(DY3Us, BI3KOCTb.

[Tpoueccyl mepeHoca B razax. CBsa3p Mexay Kod(ddUIMEHTaMH, XapaKTepU3YIOIIUMU
IIPOLIECCHI IIEPEHOCA.

SIBieHus B pa3peKeHHBIX ra3ax. BakyyMm v METOJbI €ro MoJIy4yeHusl.

Tennonepenaua, Tudpdy3ust 1 TpeHHE MPU MAIIBIX JIaBICHUSX.

PeanpHble ra3sl. @a3bl ¢ MEXMOJIEKYJISIPHBIM B3aUMOJICHCTBHEM.

Cuipl MeXMOJIEKYJIIpHOTO B3auMoieicTBus. MonHas cBsa3b. KoBaneHTHas CBS3b.

Cuna Ban-nep-Baanbca. [loTeHIInan MexXMOIEKYyIIpHOTO B3aUMOJICHCTBUA.
OKkcriepuMeHTalnbHble  H30TepMbl. Kputndyeckoe cocrosHue. OO6nacth ABYyX(]a30BbIX
COCTOSTHUM.
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30. Hacermennsiii map. [IpaBuno peruara. CBoOCTBa KpUTHUUECKOTO COCTOSTHUSI.

31. YpaBuenue Ban-nep-Baanbca. OTKIOHEHHE CBOMCTB ra30B OT UICATbHBIX.

32. ®usndeckuii CMBICT TIOCTOSIHHBIX, BXOASIIMX B ypaBHeHHE Bau-nep-Baanbsca. BHyTpeHHss
sHeprus raza Ban-nep-Baanbca.

33. Dddekt xoynsa-Tomcona. duszndeckas CymHocTsb dddexra.

34. TlepBoe HaYaI0 TEPMOANHAMHKH.

35. O6parumbie nporiecchl. L{uknmaeckue mporeccl.

36. Pabora nmukna. Koapdumument nonesnoro aeiictus. [{ukn Kapro. Iuxm Otro.

37. Bropoe Hauano tepmoauHamuku. @opmynupoBku Kenbuna u Knaysuyca BToporo Havana
TEPMOJIMHAMHKH U SKBUBAIIEHTHOCTH 3TUX (POPMYITHPOBOK.

38. XosonunbHas MallliHa U TEMJIOBOM JBUTaTElNb.

39. Bropas teopema Kapno. HepaBenctBo Kiaysuyca. ®DopmynupoBka Hauasa
TEPMOJIMHAMMKH C IOMOILBIO SHTPOIIUH.

40. CTaTUCTHYECKUI XapaKTep BTOPOrO Havyalla TePMOJUHAMUKH.

41. I3MeHeHue SHTPONMU B HeoOpaTuMbIX mpoueccax. OmnpeneneHue SHTPOIUU HI€ATBHOTO
raza. @u3N4ecKuil CMBICII YHTPOIIHH.

42. Pacyer N3MEHEHHUs SPHTPOIIUH B IIPOLIECCAaX UJCATbHOTO ra3a.

43. TepMoMHAMHYECKHUE MTOTEHITMAIBL. JKHIKOE COCTOSTHHE.

44. TloBepxHOCTHOE HaTspKeHUE. CBOOOHAS OBEPXHOCTHAS SHEPTHSL.

45. YcnoBue paBHOBECHS HAa IPAHULIE HA TPAHUIIE KUAKOCTb-TBEPI0E TEJIO.

46. [laBiieHue 1ol UCKPUBIICHHOM oBepxHOCTh0. Kanumspuele siBienus. [IABbI.

47. ®a3oBble paBHOBecHs U (pa3oBbIe mpeBpameHus. cmapenne u KuneHne sXuaKoCTei.

48. CymHOCTh JAMHAMHYECKOTO0 PAaBHOBECHS HA TpaHULE Map-KUAKOCTb. CBOMCTBA CHUCTEMBI
nap-*KUAKOCTb.

49. Kunienue. Ypasuenue Knaneiipona-Knaysuyca.

50. MetacrabuibHbIe cocTostHUA. [leperperas >KUIKOCTb.

51. Ily3sippKoBBIE Kamepsl. [lepeoxnaxaennslii map. Kamepa Bunbcona.

52. Kpucrannu3zamus 1 1uiaBjeHue.

53. Kpucrammszanus u cyonumanus. [omumopdusm.

54. ®a3oBbIe MIEPEX0AbI IEPBOTO U BTOPOTO POJIA.

Kpumepuu ouenku (¢ oannax):

— 18-20 6a/1J10B BBICTABISIETCSA CTYACHTY, €CIU CTYACHT Jlajl TMOJHbIC, pa3BEPHYThIE OTBETHI
Ha BOMPOCHI, TPOJAEMOHCTPUPOBAT 3HAHHE (DYHKIIMOHAIBHBIX BO3MOXKHOCTEH, TEPMHUHOJIOTHH,
OCHOBHBIX JJIEMEHTOB, YyMEHHE MPUMEHSITh TEOPETUUYECKHE 3HAHUS TNPU  BHITOJIHEHHUH
npakTUyeckux 3amanuii. CTyaeHT 6€3 3aTpyIHEHH OTBETHII Ha BCE JIOTIOHUTEIBHBIE BOTIPOCHI,

—13-17 6a1710B BBICTABISETCS CTYACHTY, €CIIH CTYACHT PACKPHLII B OCHOBHOM TEOPETHYECKHE
BOIIPOCHI, OJTHAKO JOIYIIEHbI HETOYHOCTH B OIPEACIICHUH OCHOBHBIX TOHATHH. [Ipm oTBeTe Ha
JIOTIOTHUTEIbHBIE BOMPOCHI JOMYIIIEHBI HEOOBIIINEe HETOUHOCTH;

— 7-12 6anJj0B BBICTABIISICTCS CTYJACHTY, €CIM INPH OTBETC HA TEOPETUUYSCKHUE BOIPOCHI
CTYJIEHTOM JIOMYIIEHO HECKOJIHKO CYIIECTBEHHBIX OMIMOOK B TOJIKOBAHWW OCHOBHBIX TOHSTHH.
Jloruka W TIOJIHOTAa OTBETa CTPAJAIOT 3aMETHBIMH HW3bSHAMH. 3aMETHBI TMpoOensl B 3HAHHUH
OCHOBHBIX METO/IOB. TeopeTnyeckre BOMPOCHl B LIETOM HU3J0KEHBI IOCTATOUYHO, HO C MPOIYCKaMHU
Matepuana. UMerTcst MpuHIIMITHAIbHbBIE ONTUOKY B JIOTUKE TIOCTPOSHUST OTBETAa Ha BOIIPOC;

— 1-6 06anj0B BBICTABISAETCS CTYIEHTY, €CIM OTBET HAa TEOPETUUYECKHUE BOMPOCHI
CBUJICTEIILCTBYET O HETIOHUMAHHWHM W KpaiHE HEMOJHOM 3HAHWM OCHOBHBIX TMOHSATHW W METOOB.
CTyaeHT He CMOT OTBETUTh HU Ha OJIUH JOTOJHUTENBHBIN BOIPOC.
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4.3. Peiumunz-naan oucuuniunbl

O®IT MonekyisipHas hu3uka

(Ha3BaHME UCLUIUIMHBI COrTIACHO paboyeMy yueOHOMY IUIaHy)

crnenuanbHocTh: 03.03.02 dusnka,
Kypc 1, cemectp 2,

. bann 3a Yucno bainsl
Buabl yueOHo# 1eATeJIbHOCTH N
CTYAECHTOB KOHKPETHOE | /1A 32 MunuManbeHblil | MakcUMalIbHBIN
3aJjaHue ceMecTp
MopayJib 1. OcHOBBI MOJIEKYJISIPHON (DU3HKH 0 43
Texkymmii KOHTPOJIb
1. ITonnyyenue momycka 0-1 6 0 6
(BBIIIOJIHEHUE KOHCIIEKTA)
2. BeinmoHeHne u3MepeHuit 0-1 6 0 6
3. O6paboTKa pe3yabTaTOB
HU3MEpEeHHH 1 ohopMIICHHE 0-2 6 0 12
oTyera.
4. O6paboTKa pe3ysIbTaToOB
HU3MEpPEeHHH 1 ohopMIICHHE 0-1 1 0 1
0TYeTa Ha KOMIBIOTEpe.
Py06e:xHbIil KOHTPOJIb
3armra 1a60paTOpPHON PabOTHl | 0-3 \ 6 0 18
Moayab 2. OCHOBBI TEPMOJIMHAMHUKHU 0 37
Texkymmii KOHTPOJIb
1. Ilonydenue nomycka 0-1 5 0 5
(BBITIOJIHEHUE KOHCIIEKTA)
2. BeinosnHeHue u3MepeHuit 0-1 6 0 6
3. O0OpaboTKa pe3ynbTaToB
U3MEpEeHH 1 ohopmiIeHHE 0-2 6 0 12
oTyera.
4. O06paboTKa pe3yabTaToB
u3MepeHuit u opopmieHue 0-1 1 0 1
oT4YeTa Ha KOMIIBIOTEpe.
Py0e:xHbIN KOHTPOJIb
3armra 1a60paTOpHON paboTHl | 0-2 \ 6 0 12
IoompureabHbie 0aJJIbI
1. CTy/ieHdecKkas omAMInaga | 0-10 ‘ 1 0 10
ITocemaemocTs (0271161 BHIYUTAKOTCS U3 00111eli CyMMbI HAOpPaHHBIX 02J1JI0B)
[Tocemenue npakTHyecKuX (J1AOOPATOPHBIX 3aHATHI) 0 ‘ -10
HNTOroBblii KOHTPOJIb
3auer (ycTHBII onpoc) ‘ 0-5 | 4 0 | 20

[TepeBon orenku u3 100-6amIbHON MPOU3BOAUTCS CIEAYIOIIUM 00pa3oMm:
—3auteHo — oT 60 g0 110 6anmnoB (Brarouas 10 MoOmpUTETHHBIX OAITIOB);
— He 3auTeHo — oT 0 710 59 GatoB (BKiIrovas 10 MOOHIPUTEIBHBIX OAJIIIOB).
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5. YuedHo-MeTOoAMYECKOE U MH(POPMALIMOHHOE 00ecniedyeHue JUCITUIIMHBI
5.1. IlepeyeHb OCHOBHOM M JONOJHUTEJIbHON Y4eOHOH JINTEPATYyPbl, HEOOXOAMMOI 115l
OCBOEHMS TMCIUIIHHBI

OcHoBHas JInTEepaTypa:

1. HUpono N.E. ®usuka MakpocucTeM.: OCHOBHbBIE 3akoHbI / M3n. 2-e, mon. M.: 2006. [B 6ub:.
baml'V umeercs 180 skx3. Umerotes roga: 2001, 2003, 2006, 2013]

2. MareeB A.H. Monekynsapaas ¢uszumka. — M.: 2010. [B 6u6n. baml'yY umeercsa 191 sks3.
Nmerotes roaa: 1981, 2006, 2010]

3. Hponos U.E. / 3amaun mo obmeit ¢usuke. — Uzn. 8-e. — CII6.: Jlanb. , 2007. — 432 c. [B 6u6m.
baml'V umeercs 107 sx3. Umerotes roga: 2007, 2009, 2010, 2012, 2014]

JlonoTHUTeILHAS JTUTEpaTypa:

1. CuByxun /I.B. O0nmii kypc ¢usuxu: T.2. Tepmoaunammka u MonekyispHas (uzmka — M.:
®usmatiur, 2005. — 529 c¢. [B 6uba. bamly umeercs 166 sx3. Umerotcs roga: 1975, 1979, 1990,
2005, 2006]

2. CasenveB WM.B. Kypc o6Omel ¢usuxku: 1. 1: Mexanuka. MonekynspHas ¢uszuka u
tepmonuHamuka. — M.: KHOPVYC, 2012. — 528 c. [B 6u6n. baml'V umeercs 217 sx3. Umerotcs
roga: 1975, 1989, 1991, 1998, 2008]

3. Tpopumosa T.N., ®upcoB A.B. Kypc ¢pusuku ¢ npumepamu pemieHus 3agad: T. 1.: ydeOHHK /
M.: KHOPVYC, 2015 . — 584 c. [B 6ubn. baml'y umeercs 140 sk3. Mmerores roga: 2001, 2003,
2004, 2007, 2013]

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « AHTEepHET» U
NMPOrpaMMHOI0 ofecredeHHs1, He0OXOAMMBIX /1JIsl OCBOEHHS TUCIUITUHBI

1. DnexktponHass 6ubnuoreynas cucrema. b bamlV. — CoOcTBeHHas 31MeKTpoHHAs OUOIMOTEKa
yu4eOHBIX M HAy4yHBIX DJEKTPOHHBIX H3JaHHM, KOTOpas BKJIIOYAET H3JaHMs IpernojaBaTesiei
bamlV. ABTopu3oBaHHBIM A0OCTYN MO Mapomo U3 a0l Touku cetn MHTepHeT. Peructpanus B
bubmuoreke baml'V, npanpHeilmmii poctyn w3 000 Touku cetu  WHTepHer. —
https://elib.bashedu.ru/

2. DOmnexkTpoHHas OuOiaMOTEYHass cHCTeMa .YHUBEpCUTEeTcKas OuOiauoTeka OHJalH. —
[TonHoTekcToBass BJ] yueOHBIX M Hay4YHBIX JIEKTPOHHBIX M3/1aHUN. ABTOPHU30BaHHBIN JOCTYI IO
napoiito u3 0ot Touku cetu HMuTepHer. Peructpamums B bubnuorexke baml'V, panbueimmii
JocTym u3 moOoi Touku cetn Mutepuer. — https://biblioclub.ru/

3. DnexTpoHHass 6MOIMOTeUHasi cuctemMa m3aarenbcrBa Jlanb. — [lomnoTekcroBast B/l yueOHBIX 1
HAYYHBIX 3JIEKTPOHHBIX M3AaHUN. ABTOPHU30BaHHBIM JOCTYH MO MApoyit0 U3 JI00OH TOUKU CETH
Untepuer. Perucrpanus B bubnuoreke baml'V, manpHedmmii noctyn u3 000 TOYKH CeTH
Wurepner. — https://e.lanbook.com/

4. DOnextpoHHbl Katanor bubnuoreku bamlV — CnpaBo4HO-TIOMCKOBBIN anmnapar OMOIMOTEKH.
Brutouaer B ce0si cucTeMy KaTajoroB M KapTOTEK, CIpaBOYHO-OuOmuorpaduyeckuii GoHm. —
http://www.bashlib.ru/catalogi/

JonosHurensHas aureparypa B 9bC bamlI'y:

Memoouueckue yxazanus K 1a00pamopHuim pabomam
1. Onpenenenue kodduieHTa 00BEMHOTO PACIINPEHUS KHUIKOCTH MO MeToay [lionoHra u
[ITU [DnexTpoHHBI pecypc]|: mabopaTopHas padora mo MojdeKkyisipHon ¢usuke Ne7 / O.M.
I'updanosa; P.P. lladees. — Ya: PULL baml'y, 2015. — DnexTpoH. Bepcus ned. MyOauKaIiuu. —
<URL:https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_lab 7 _mu_2015.pdf>.
2. OnpeneneHre OTHOIICHUS TEIUIOEMKOCTEH BO3/yXa MPU MOCTOSHHOM JaBJICHUU U 00beMe
[DnexkTpoHHBIN pecypc|: mabopaTopHas pabora 1o MoJjekyispHol ¢usuke Ne 6 / d. M.
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https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook/
http://www.bashlib.ru/catalogi/
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_lab_7_mu_2015.pdf

I'updanona; P.P. [lladeen. — Yda: PULL baml'V, 2019. — DnekTpoH. Bepcus med. myOoJIMKalud. —
<URL:https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost Opred otnoshenija
teploemkostej Lab 6 mu_2019.pdf>.

3. OrmpeneneHue YHUBEPCAIBHON Ta30BOM IMOCTOSHHOW METOJAOM H30TEPMHUYECKOTO
W3MEHEHUSI COCTOSHHMS [DIJIEKTPOHHBIN pecypc]: mabopaTopHas padora Ne 4 1o MoJEKYISIpPHOU
¢usuke / ®.M. I'mpdanosa; P.P. lladees. — Ya: PUL] baml'V, 2019. — DnekTpoH. Bepcus meu.
nyonmukauu. — <URL:https://elib.bashedu.ru/dl/local/Girfanova Shafeev_sost Opred univers gaz
postojannoj_Lab 4 mu_2019.pdf>.

4. W3ydyeHuwe 3aBUCHUMOCTH KO3(pHIMEHTa NOBEPXHOCTHOTO HATSKEHHsSI pacTBopa OT
KOHIICHTPALMU U TEMIIepaTyphl [ DJIEKTPOHHBINA pecypc]: JadopaTopHas paboTa 1Mo MOJEKYISIpHON
buzuke Ne9 / ® .M. I'mpdanosa; P.P. llladees. — Yda: PULL baml'V, 2015. — DnekTpoH. Bepcus
ney. myOJIMKaluy. —
<URL:https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_lab 9 mu_2015.pdf>.

Yuebnvie nocobus 015 no02omosKu K oOIUMRUAOAM

1. OnumnragHbie 3a1a49u 10 o0mel (u3uke [DNeKTpoHHBINH pecype]: yued. mocodue / B.H.
Hazapos, P.P. Illadgee, N.P. KaromoB; — VYda: baml'V, 2011. — DnexkTpoH. Bepcus Ied.
nyonukanuu. — <URL:https://elib.bashedu.ru/dl/read/Olimp-2011.pdf>.

2. Onumnuaanele 3a1auu 1o obuieit ¢pusuke (15 anpens 2011) [DnexTponnsiit pecypce] / B.H.
Hazapos, P.P. Illagees, N.P. KaromoB;— VYda: baml'y, 2011. — DiekrpoH. Bepcusi Ied.
nyomukanuu. — <URL:https://elib.bashedu.ru/dl/corp/Olimp-15.04.2011.pdf>.

3. Omuvmmmanueie 3amadn mo obmei ¢msuke (2011-2012 r.r.) [DnekTpoHHBIH pecypcel:
METOJIMYECKOE PYKOBOJCTBO MO pemieHuto ¢usnueckux 3anad / B.H. Hazapos [u ap.]; — Ya:
bamlVy, 2012. - DJIEKTPOH. BEpCHs ey. TyOTHKAIUH. -
<URL:https://elib.bashedu.ru/dl/corp/Olimp-2012.pdf>.

4. COOpHUK OJTUMITMAIHBIX 3a1a4 1o obmieit ¢pusuke 2012-2013 rr. [DnekTpoHHBIH pecypc]:
METOJIMYECKOE PYKOBOJCTBO MO pemieHuto ¢usnueckux 3anad / B.H. Hazapos [u ap.]; — Ya:
baml'V, 2013. — DIIEKTPOH. BepcuUs ned. MyOJIMKAIUH. —
<URL:https://elib.bashedu.ru/dl/corp/Olimp-2013.pdf>.

5. COOpHUK OMMMMUAIHBIX 3a/1a4 1o oomiert ¢usuke 2013-2014 rr. [DnexkTpoHHBIN pecypc]:
METOJMYECKOE PYKOBOJICTBO MO pemieHuto ¢usuveckux 3amgaud / P.P. [lladees, ®@.K. 3akupbsHoB,
A.T. XapucoB; — VYda: bamly, 2014. — DnexTpoH. BepcHus Ted. NyOIUKAIUU. —
<URL:https://elib.bashedu.ru/dl/corp/Olimp-2014.pdf>.

6. COOpHUK OMMMIHATHBIX 3a1ad 1o obmiei ¢uszuke 2009 — 2016 [DnexkTpoHHBIN pecypce]:
yue6. mocobue / B.H. Hazapos [u ap.]. — Yda: PUL| baml'V, 2017. — DnexTpoH. Bepcus med.
nyomukanuu. — <URL:https://elib.bashedu.ru/dl/corp/Nazarov i dr_Shornik olimpiadnyh zadach po
fizike 2009-16_up_2017.pdf>.

Yuebnvie nocoous

1. OOmas ¢usuka: Paznmen «Mexanuka. MonekynspHas ¢(usuka. OJIEKTPUUECTBO U
MarHeTu3m» [ DNeKTPOHHBIN pecypc]: yueOHOe MOcoOue sl CAaMOCTOSITENILHON pabOThI CTYIEHTOB /
P.P. Illagees , I'.'11. 3amanoBa — Ya: PUL] baml'V, 2019. — DnexkTpoH. Bepcus ned. mMyOIuKaium.
— <URL:https://elib.bashedu.ru/dl/local/Shafeev_Zamanova Obzchaja fizika up 2019.pdf>.

2. MexaHnuka u MoJekyispHas (usuka: yueOHoe mocobue [DnekTpoHHbIH pecypc] / T'.U.
3amanoBa, P.P. [ladpeeB. — M.: Hupekr-Meamua, 2015 — 52 c. — DnekTpoH. Bepcus Ied.
yOJTMKAIUH. - <URL.:https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Mekhanika i
molekularnaja fizika_2015.pdf>.

3. Teopus morpenrHocTeil. 3ajadyM W TECTHl O MEXAaHHKE H MOJICKYJISIpHOW (u3uKe.
[DnexTpoHHBIN pecypc]: y4ue6. mocobue / .. 3amanosa, P.P. Illadees; — Yda: PULL| baml'V,
2016. — DIIEKTPOH. BepcHUs rey. MyOJIUKAITUH. —
<URL:https://elib.bashedu.ru/dl/read/Zamanova Shafeev_Teorija
pogreshnostej Zadachi_up 2016.pdf>.

18


https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_Opred%20otnoshenija%20teploemkostej_Lab%206_mu_2019.pdf
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_Opred%20otnoshenija%20teploemkostej_Lab%206_mu_2019.pdf
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_Opred%20univers%20gaz%20postojannoj_Lab%204_mu_2019.pdf
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_Opred%20univers%20gaz%20postojannoj_Lab%204_mu_2019.pdf
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_lab_9_mu_2015.pdf
https://elib.bashedu.ru/dl/read/Olimp-2011.pdf
https://elib.bashedu.ru/dl/corp/Olimp-15.04.2011.pdf
https://elib.bashedu.ru/dl/corp/Olimp-2012.pdf
https://elib.bashedu.ru/dl/corp/Olimp-2013.pdf
https://elib.bashedu.ru/dl/corp/Olimp-2014.pdf
https://elib.bashedu.ru/dl/local/Shafeev_Zamanova_Obzchaja%20fizika_up_2019.pdf
https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Mekhanika%20i%20molekularnaja%20fizika_2015.pdf
https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Mekhanika%20i%20molekularnaja%20fizika_2015.pdf
https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Teorija%20pogreshnostej_Zadachi_up_2016.pdf
https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Teorija%20pogreshnostej_Zadachi_up_2016.pdf

4. Meroauueckre yKa3aHUS IO peIIeHHI0 3amad. MexaHuka W MOJIeKyJsipHas (u3uka
[DnexkTpoHHBIN pecypc]: s crya. xumudeckoro ¢akynbrera / I'. WM. 3amanosa; P. P. Illageen. —

Yda: PHUL baml'V,

2013 - 54 c.

DONeKTpPOH. BepcUs IMed. MyONuKaluu. —

<URL:https://elib.bashedu.ru/dl/corp/ZamanovaShafeevMetUkazReshZadachMehMolekPhiz.pdf>.

6. MaTepuajibHO-TEeXHHYECKAas 0a3a, HEOOXOAMMAsA /I OCYLEeCTBJIEHUA

06p330BaTeJ'IbHOF0 npouecca mo 1MCUIlJINHE

MarepuanbHO-TeXHUUYECKass 0a3za, HeoOxoauMmasi JUisl OCYIIECTBICHUS 00pa30BaTEIIBLHOTO

rpoiiecca 1o AUCIUIUIMHE PUBEICHA B TaOIuIIe:

Haumenosanue
CREeUUAIU3UPOBAHHBIX
ayoumopuil, KAOUHemoe,
aabopamopuii

Buo 3anamui

Haumenoesanue ooopyoosanus,
HPOCPAMMHO20 0DecneueHus

1

3

JlaGopatopus
MOJIEKYJIIPHOUN (PU3HKH
308 (pusmar xopmyc)

JlaboparopHblie
paboThI

YcranoBka k JIP Nel «Omnpenenenue xoddduipenta
BA3KOCTH BO3[yXa KaMWULIPHBEIM MeTomom» OIITI-1 —
1 mT. (uaB. 210042060)

Hacoc Komosckoro k JIP Ne2 «Ompenenenue
OTHOIICHUS YACIBHBIX TEIUIOEMKOCTEH Ta30B METOAOM
Knemana u [lezopmar»

VYcranoBka k JIP Ne3 «Ompenpenenne ko3dduimenrta
TEIIONPOBOIHOCTH METOAOM HarpeToil Hutny PI1T1-3
— 1 mr. (neB.2101042059)

VYcranoBka k JIP Ned «OmpeneneHue yHHBepcaabHON
ra3oBOM IOCTOSHHOM METOJOM  HM30TEPMHUYECKOIO
nzmenenus cocrosuusi» GIIT1-12 — 1 mr.
Bapomertp-anepoun — 1 mrt., Tpexxo0BoK kpaH — 1 mT.
K JIP Ned «OmnpeneneHne yHHUBEpPCAIbHON TIa30BOU
MOCTOSTHHOH METOJIOM H30TEePMHYECKOTO H3MEHEHHS
COCTOSTHHS)

VYcranoka k JIP Ne5 «Ompenenenue cpemHeit AITHMHBI
cBoOomHOrO Tpobera Mosekyn Bosayxa» — 1 mr.,
acniuparop — 1 mr., Mmen3ypka — 1 mr.

VYcranoBka k JIP Ne6 «OmpeneneHne OTHOIIEHUS
TEIUIOEMKOCTEH BO3yXa NMPH MOCTOSHHOM JABICHHU U
oobeme» OIIT1-6 — 1 wr. (MHB.2101042063)
VYcranoBka k JIP No7 «Ompenenenune kodduureHra
00BEMHOTO  paCIIUPEHHUs] JKUAKOCTH IO  METOAY
Hrononra u [Itu» — 1 mr.

Kareromerp — 1 mr. wuB. 11010409772, nabop
KalWUISIPHBIX TPYOOK ¢ nepxareneM — 1 mT. k JIP Ne§
«Ormpenenenue Koa(ppunreHTa  MOBEPXHOCTHOTO
HaTsDKeHus xuakocTd. OmpeneneHue KodQQUIEHTa
MOBEPXHOCTHOTO HATSXKEHMS KHUIKOCTH B KAMIIISIPHBIX
TpyOKax»

ITpubop Kantopa-Pebunmepa — 1 mr. x JIP Ne9
«3yuenune 3aBUCUMOCTH Ko dunrenTa
MTOBEPXHOCTHOTO HATSDKEHUS pacTBopa oT
KOHIICHTPAIINH U TEMIIEPaTyPBI»

Kompro Ha moasece — 1 mT., mMTaHTEHIUPKYIb — 1 mIT.,
Habop rupp — 1 mT. k JIP Nell «Ompenenenue
K03(h(ULMEHTa TOBEPXHOCTHOTO HATSKCHUS KHUKOCTH
METOJIOM OTpPbIBa KOJIbLIA»

I'enepartop — 1 mrt., ocummiorpad — 1 wr., pe3oHaTOp €
MuUKpopoHOM ¥ 1uHamMukoM — 1 mr. k JIP Nel2
«OmnpeneneHne  CKOPOCTH  3ByKa B BO3AYXE W
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OTHOLICHHUSA  YAEIbHBIX  TEIIOEMKOCTEN
CTOSIYEH BOJIHBI»

VYcranoska k JIP Nel3 «OmnpeneneHue TemnoeMKOCTH
tBepaoro tena» GIIT1-8 — 1 mr. (mHB.2101042065)
VYcranoBka k JIP Nel4 «Omnpenenenne xoadduipenta
B3aUMHOW au(pdy3un BO3AyXa M BOJISHOTO Iapay
®IIT1-4 — 1 mr. (mEB.2101042056)

VYcranoBka k JIP Nel5 «OmpeneneHue OTHOIICHHUS
TETIOEMKOCTEH BO3AyXa MPH MOCTOSHHBIX JaBICHUN U
obveme pe3oHaHCHBIM Metomom» OIITI-7 — 1 mr.
(mHB.2101042062)

VYcranoBka k JIP Nel6 «OmpeneneHne TETIOTHI
napoobpazoBanus Boas»y GIIT1-10 — 1 .

TurensHas neus ¢ og0BoM — | wT., Tepmonapa — 1 mrT.,
mratuB — 1 mT., rageBaHomerp — | mT. k JIP Ne 18
«OrmpenesnieHye  TEIUIOTHI  IUIaBJICHUS MeTaula U
NPUPAILEHUS SHTPOITHH»

Kunkoctaeie MmanomeTpbl — 4 mT. K JIP Ne2, x JIP No4,
K JIP N5, x JIP Ne9

TepmocTaThl — 5 1WT.

Cromsl gep. mokparr. 6expie120%¥60 — 12 mT.

Cromsl gep.mokp.0en.romn.Hoxkn 1.23*54-2 mr.

Hocka ayz.-1 wt. naB.2101067123

Mer.mkad 2xasep 1,70*1,00 — 1.

Mer.mkad 2xasep 1,90%1,00 — 1.

Mer.mkadsl ¢ 4Ms1 BBIIBUK. IToJKaMu 49%52 — 8 .
Mer.ceiid 1nBeppio — 3 mr.

AxBagucTunsTop — 1.

Jocka undopm. mpobkosast — 1 .

Crynbst — 33mr.

Kamto3u — 4.

METOJIOM

Ypraneued  3a1 Nel Hayunplii u y4eOHbili (oHI, HayyHas nepuoirka, [TK

(rmaBHBI  KOpIIyC, 1 CamocTosiTenbHas (MOHOU6J'I0K) - 3 mm, WI-FIVILOCTyrI JUIT MOOWIIBHBIX

ITAXK) pabota YCTpOMCTB, HeorpanudeHHsld jgoctyn k ObC u BJI;
KOJMYECTBO MOCAJTOYHBIX MeCT — 76.

UuranpHenid  3am  No2 Hay4Herit u yue6HsIi hoHx, HayuHas nepuoanka, Wi-Fi

(KOpl‘IyC (bI/I3MaTa, 2 CaMocTosTenbHast JOCTYIl JJIA MOOMIIBHBIX YCTPOMCTB, HEOIPAaHUYEHHBIN

3TaK) pabota poctynl kK ObC u BJI; KonIu4ecTBO MOCaJOYHBIX MECT —
50.

YUnutanpHeld  3am1 = Ned Hayunblii ¥ yd4eOHBIA (OHI, HaydHas MEPUOIUKA,

(KOpl'IyC 6140(1)31@9 4 CamocrosTenbHas HeorpanmueHHbIH noctyn k OBC u BJl; xonudectBo

3Tax) pabora nocao4HbIx Mect — 60.
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Hpuaoxenne 1

MHWHOBPHAYKHU POCCUU

®I'BOY BO «BALIKUPCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

®U3UKO-TEXHUYECKHI UHCTUTYT

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

mucturmuabl «PIT MonekynspHas dusukay Ha 2 ceMecTp

(HauMeHOBaHUE AUCITUTUIMHBI)

JHCBHAa
(dhopma o0ydeHust

Bua pa6otsl

O0beM TUCHUNINHBI

O6mas tpynoemkocts aucuuruinssl (3ET / gyacos) 3/108

Y4eOHBIX YaCOB HA KOHTAKTHYIO paboTy C MperoiaBaTesieM: 64.2
J1a00paTOPHBIX 64

IpyTux (TpynIoBasi, MHIUBUyalbHas KOHCYJIBTALUS U UHBIC BHIBI

yueOHOM NesTeNbHOCTH, IPelyCMaTPUBAIOIIUE padOTy 00YJaroIIMXCs C 0.2

npenoaasaresem) (PKP)

VY4eOHBIX YacOB Ha CAMOCTOATEIbHYIO paboTy oby4aromuxcs (CP) 43.8

Y4eOHBIX 9acOB Ha MOJTOTOBKY K 0

sK3aMmeny/3auety/muddeperipoBanHomy 3auety (Kontpoms)

®opma(bl) KOHTPOJIS:
3a4eT BTOPOU CEMECTP
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®opMa uzyyeHus

dopma

MaTepHaJIOB: JIEKITUH TEKYIIETO
P MK, OcHOBHas U Samanus Yy
MPAKTUYECKHUE 3aHSTHUS, KOHTPOJISI
JIOTIOJTHUTEIbHAS o
CEMUHAPCKHE 3aHATHUS, yCIIEBaeMOCTH
No JuTeparTypa, CaMOCTOST
Tema u conepxanue naboparopHbie pabOTHI, . (KOJITOKBUYMBHI,
/1 peKoMeH1yemast eJIbHOU
CaMOCTOSITEIIbHAs paboTa KOHTPOJIbHBIE
CTyJIeHTaM (HoMepa U3 pabore
TPYJIOEMKOCTH (B yacax) paboThI,
CITHCKA) CTYJCHTOB KOMIIEIOTEDHLIC
JIP CP b
TECTBI U T.II.)
1 2 3 4 5 6 7
Moayas 1.
OCHOBBI MOJICKYJISPHON (PU3HKH.
OcH. nutep.
[Ipenmer MoekynsapHONW GU3UKK. MeTOMbl NCCIIeIOBAHUS 1. Beenenmue. OcH.
1 CBOMCTB MakpocucteM. (DPu3nuecKue BEIUYMHBI H HX 5 5 2. Beenenne JINTED. OTYeT K J1al.
" | m3mepenune. Cuctembl eauHWI (PU3UYESCKUX BEIHYMH. Mo mutep. 3.6.1— paboram Nel; 3
Cocrosiaue cucTeMsl. IIpouecchl. 1. T2 (§§ 1-2), rn.3 (§§1- | 6.24
7)
OcH. nutep.
1.§§1.2.-1.7.
BuyTtpenunsas sHeprusa. TennoeMKOCTb HICAIBHOTO Trasa. 2.19-20 OcH.
2 [TonmuTponuueckue MPOLIECCHI. MonekynspHo- 5 5 Jlom. urep. JIATED. OTUeT K J1al.
" | KHHeTHYeCcKas Teopus. [ Mmore3a o paBHOpAcHpeAeICHUH 1.Tn5 (§§ 1-7), . 11(§§ | 3.6.25— paboram Ne4; 5
SHEPrHH MO CTeNeHsaM cBoOobl. ['a3 Ban-nep-Baannca. 1-5,7) 6.65
2.Tm1 (§§ 1-5),
.2 (§§ 1-5).
Maremarnueckue moHsATHS.  BepositHocth.  Cpemnnue OcH. sutep.
3HaueHus. DyHKUUA  pacrpeneseHuss  BEPOSITHOCTEM. ; o %112_24 OcH.
Cpennee umcino dYactuiy B o0beme. OTHOCHUTETbHAS 8% JUTEP. OTYeT K J1a0.
3. o 8 5 Jlor. urep.
BennurHa (praykryanuil. KuneMaTudyeckue XxapakTepUCTUKH 1. T8 (§§ 1-5), r.9 (§§ 1- 3.6.66 - pabotam Ne6; 12
MOJIEKyJIspHOTO JBMKeHus. [laBmenume. Temmeparypa. 75. ’ T 6.101
OnbiTHAas TpOBEpKa 3aKOHA pacrpeneneHuss Makcpera. Tm.10 (§§ 1-3), [.12 (§§
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bapomerpuueckas  ¢opmyna.  ATmocdepa  IIaHET. 1-6).
DKcHepUMEHTaIbHAs npoBepKa pacnpesienenus 2.Tn2(§§ 1-2).
Bosnbimana. [loabemnas cuia. I'n.3 (§§ 2-5).
T4 (§§ 1-7),
I'n.9 (§§ 1,2,7).
OcH. atep.
Mogens Makcgeuia-bonbimana. Hepasznuuumoctb 1.8§2.4. OcH.
yactull. PacmpeneneHue pa3MYUMBIX MEXAy COOOM 2. 8§ 13-14 JuTEP. .
N 8 Jom. nutep. VYcTHBIN onpoc
JacTul] MO HSHeprusiM. Pacuer ABMKEHUS OpOYHOBCKOM 1.T12 (§ 2). 3.6.101 -
yacTulbl. BpamarensHoe 6pOyHOBCKOE IBHKECHHE. 2. T3 (§§ 1-4), ro.14 (8§ 6.136
1-3).
Monayas 2.
OCHOBBI TEPMOHMHAMHKH.
OcH. nurep.
1.§§3.1.-35..
HepasenctBo Knaysmyca. Outponus. CtaTHCT. XapakrTep 23§27 Ocn, 6
BTOPOTr0 Hayaja TepMOAUHAMUKH. I3MEHEHHE SHTPOIINH B 8 2110113 ] ZHTep '1 4 13 gngefé7 OTACT K JIab. i
HEeOOpaTHMBIX MPOIIECCax. 14 (88 1-4). o 13 (89 0137 | pabotam Ne2; 7
1-4), r.14 (§§ 1-5). 6.153
2.T'n.5
(§§ 2,4.,5).
OcH. nuTep.
1.§§ 3.5.
CBoOomnast osueprus. Outanbnus. Dynkius [ubdbca. 2.§§ 28 Och. 6
CootHomennsa Makceinna. @opMyIIbl 471 TEIUIOEMKOCTEM. 8 {[OIF - D sarep. OTACT K JIab.
. . . I'n4 (§4), 3.6.154 — | paboram Ne§; 9
OcHOBHOM KpUTepUil T/ yCTONYUBOCTH. .10 (8§ 2,3). 6.190
2.T1.5 (§§ 1-5),
.6 (§ 2).
Vpasnenue Knanelipona-Kinaysuyca. YpaBuenue Bau-nep OcH. uTep. OcH. oTUCT K 146
-Baansca. IloBepxHoctHoe  HaTsikeHue.  CTpykTypa 8 1.§§5.1.-5.2. JIUTED. AGoTaM NOil'
KUAKOCTEH. XUMHYECKMM IIOTCHIMAI M YCJIOBHSA 2. 8§ 29-33, 36 3.6.295 - E 3 -
paBHoBecus  da3.  Crpykrypet XK.  Crenenn Hom. mutep. 6.362
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VHOPSAIOYEHHOCTH B OKHAKUX Kpuctauiax. dazossie
nepexoabl. CBolcTBa U aHU30Tponus cBorcTB JKK.

1. Tn.15 (§§ 1-9),

ri.16 (§§ 1-5),

ri.15 (§§ 1-5).

Tn21 (§§ 1-5),r.23 (§§ 1-
2,4), t.24 (§§ 1-2),rn.25
(§§ 1-3).

2.Tn.7 (§§ 1-8).

I'n.10 (§§ 4-6),

.11 (§§ 1-4),

ri.12 (§§ 1-8),

rin.13 (§§ 1-5).

Bunaer npoueccoB nepenoca. IIpoueccel nepeHoca B razax. OCHOB. JIUTED. g;:e

®usnyeckue SBJICHHUS B Pa3pEeKEHHBIX raszax. SBiIeHUS 8 6.8 1.6.1.-6.3. 36 fgl | YcrHbii onpoc
IIEPEHOCa B TBEP/BIX TEIaX M KMIKOCTAX. 2. §§49-55 6.22.7

Bcero yacos: 64 43.8
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