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COJIEP)KAHUE PABOYEN NPOT'PAMMBI JUCIHUILIVHBI

[lepeueHr TMUIAaHUPYEMBIX peE3ylbTaTOB OOy4YeHUS MO JAUCUUIUIMHE,
COOTHECCHHBIX C IUIAHUPYEMBIMU pE3yJbTaTaMH OCBOCHHUS 00pa30BaTEILHOM
porpaMMel (C OpUEHTalMeN Ha KapThl KOMIIETEHIUHN).
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MecTo AUCUMILTUHBI B CTPYKTYype 00pa3oBaTeIbHOM MPOrpaMMBl.

Conepxanue pabodeld mporpammbl (00bEM IUCIUILTMHBI, THIIBI U BUJIBI
yueOHBIX 3aHATUH, Y4EOHO-METOAMYECKOe OOECIeYeHUe CaMOCTOSATEIbHON
pabotbl oOy4arormuxcsi) [Ipunosxkenne No 1

q)OHI[ OLCHOYHLIX CPCACTB 110 JUCHUIIIIMHE

4.1.

[lepeuyeHp KOMIETEHIIHIA C YKa3aHUEM 3TaroB UX (OPMHUPOBAHUS B IIpOIEcCe
OCBOEHUS 00pa3oBaTeabHOM MporpaMMbl. OnucaHue rnokasarejaeii M KpuTepHues
OLICHUBAHMs KOMIETCHIUI Ha Pa3IUYHbIX 3Tanax WH()OPMUPOBAHMS, ONMCAHHE
IIKaJl OLICHUBAHUS

4.2.

Tumnosbie KOHTPOJIBHBIC 3a/laHUs UJIM WHBIC MAaTCpUalibl, HCO6XOZ[I/IMLIC JJIsL
OLICHKH 3HAaHWH, YMEHHUH, HABBIKOB M ONbBITA JCATEILHOCTH, XapaKTePU3YIOIIHNX
aTanbel (OPMHUPOBAHUST KOMIIETEHIIMI B IPOIECCE OCBOCHHS 00pa3oBaTEIbHOMN
nporpamMmbl.  MeToauuyeckue — MaTepHajbl,  ONPENENSIONINE  MPOIETYpPhI
OLICHUBAaHUA 3HaHI/II71, YMGHHﬁ, HaBBIKOB u OIIbITa JACATCIIbHOCTH,
XapaKTEePHU3YIOIIMX 3Tarbl (OpMUPOBaHHS KOMIIETSHIHH

Peiitunr-maan qucuuiuiaasl (ITpunoskenue Ne 2)

20(31)

Y4eOHO-MeToAnYeCKOe U NH(DOPMAIIMOHHOE 00eCTICYCHHUE JUCIIUILTAHBI

20

5.1.

[lepeueHr  OCHOBHOW W  JONOJHUTENBbHOM  y4eOHOW  JHUTEpaTyphl,
HEOOXOAMMOM NI OCBOCHUS TUCIIUTLIMHBI.

20

5.2.

[lepeuenr pecypcoB  HHGMOPMALMOHHO-TEIEKOMMYHHKAIIMOHHON  ceTH
«lHTEepHET» M MNPOrpaMMHOIO OOECHeYeHHUs, HEOOXOAUMBIX [UIsl OCBOCHMUS
JUCUHUTIIIUHBI.

21

MaTepI/IaJII)HO-TeXHI/I‘-IGCKaSI 6333, HCO6XOI[I/IM3.$I A1 OCYHICCTBJICHUSA
06pa30BaTean0ro rpounecca 1o JUCHUIIINHC
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1. IEPEYEHDb IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 11O JUCIUIIJIMHE
MOAVYJIIO), COOTHECEHHbBIX C INIVIAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[Iporpamma kypca pazpaboTaHa B COOTBETCTBHH ¢ TpeOoBaHUAMHU [ OCyaapCTBEHHOTO
00pa30BaTENbHOTO CTAaHJAApTa BBICHIETO O00pa30BaHUsl TPETHErO0 IMOKOJIEHHA IO
NOArOTOBKM  crenuanucra no  cnenuaneHoctn  10.05.05 -  «beszomacHoCTh
WH(POPMAIIMOHHBIX TEXHOJIOTHH B TPABOOXPAHUTEILHOU cheper.

[Tportecc  w3ydyenus O6a3oBod  gucHuIuiiHbl  «DPuU3WKa»  HampaBieHa Ha
(dbopMUpOBaHKE CIETYONINX KOMIICTCHIINN:
OIIK-1 — CrnocoGHOCTh BBISIBISATH E€CTECTBEHHOHAYYHYIO CYIIHOCTH TIPOOIeM,

BO3HHUKAIOIIUX B XOJIe MPOQPECCHOHATBLHON ACATEILHOCTH U UCIOIB30BaTh OOIIEHAYYHBIC
METO/bI, 3aKOHBI (DU3MKH, MaTeMaTUYECKHH ammapaT, METOJbl MOJICIHPOBAHUS M
IIPOTHO3UPOBAHUS PA3BUTHS MPOILIECCOB U SBJICHUN MPU pEHICHUU TPOheCCHOHAIBHBIX
3aJad.

[IK- 26 - CnoocoOHOCTh ONpenensiTh 3agaddl  HCCICIOBaHUS,
OKCIIEPUMEHTBI [0 3aJlaHHOM MeToJMKe, o0paldaThiBaTh ITOJYYCHHBIC
aHAJIM3UPOBATh M HHTEPIIPETUPOBATH PE3YIIbTAThI

MPOBOJIUTh
JTAaHHBIE,

B pesynbraTte ocBoeHHs 00pa3oBaTENbHON MPOrpamMMbl OOYYaIOIIMICS JOJHKEH
OBJIQJICTh CIEIYIOIIMMHU PE3yIbTaTaMU O0yUEHUS 0 AUCHUIUTHHE (MOJIYIIIO):

PesynbraTel 00y4ueHns dopmupyemas koMmneTeHIus* (¢

yKa3aHHEM K0JIa)

[Ipumeuanue

3HaHuA OCHOBHBIX 3aKOHOB CriocobHOCTH BBISBIIATD
(U3MKH, MaTEMAaTHYECKUIl | €CTECTBEHHOHAYYHYIO CYILIHOCTb
anmnapaT ONUCHIBAIONIHA npoOyieM,  BO3HUKAIONMX B  XOAE
(usnyeckue nmporeccsl 1 | MpoQecCHOHANBHONH  NIESITENIEHOCTH |
SIBJICHUSI UCIIONIb30BaTh OOIIEHAYYHbIE METO/IbI,
3aKOHBl  (DM3MKH,  MaTeMaTHYeCKHH
amnmapaTr, METOJbl MOJACIHUPOBAHUS W
MPOTHO3UPOBAHMS PAa3BUTHSI ITIPOLIECCOB
" SIBIICHUH pu peneHnn
npodeccronansHbix 3aaa4 (OIMK-1).
MeTouKy IpOBeICHHS CrocoOHOCTh  OmpenensaTb  3aaadu
9KCIIEPUMEHTOB, WCCIIeJOBaHM, MPOBOAUTH
06pabaTbIBaTh JKCIIEPUMEHTHI TI0 33JIaHHON METOJIUKE,
MOJIyYeHHBIE JITAaHHBIE, o0OpabaThiBaTh MOJYyYEHHbIE JAHHBIE,
aHATM3UPOBATh U aHaJIM3UPOBAaTh M  WHTEPIPETHPOBATH
HUHTEPIPETUPOBATH pesynbrats (ITK-26).
pe3yIbpTaThl
YMeHnus HCII0JIb30BaTh CriocobHOCTH BBISIBJIATD
o0lIeHayYHbIE METO/IbI, €CTECTBEHHOHAYYHYIO CYIIHOCTb
3aKOHBI (PM3HKH, npoOyieM,  BO3HUKAIONMX B XOAE
MaTeMaTHYeCKUH npodecCHOHANBHON ~ JIeATeNIbHOCTH |
anmnapar, MeTObI UCIIONIb30BaTh OOIIEHayYHbIE METOJIbI,
MOJICTIMPOBAHUS U 3aKOHBl  (DM3MKH,  MaTeMaTHYeCKHH
MPOTHO3UPOBAHUS amnmapaTr, METOJbl MOJCIUPOBAHUS U
Pa3BUTHSI IPOLIECCOB U MPOTHO3UPOBAHMS Pa3BUTHSI IIPOLECCOB
SIBJICHUH NIpU pEeLICHUH 51 SBJICHUI IIpu pelmeHnu
npoecCHOHANBHBIX 3a/ad | mpodeccnoHanbHbIx 3a1au (OITK-1).
OTIPEJICIIATh 3aJIa4H CrocoOHOCTh OTIpEIeNATh 3a/1a4n
UCCIIe/IOBaHMUs, MPOBOAUTH | UCCIIEOBaHMS, MPOBOJIUTD
IKCTIEPUMEHTHI 110 OKCIIEPUMEHTBI 110 3a/IaHHOI METO/UKeE,
3a/1aHHOM METOJIUKE, 0o0pabaTpIBaTh TIONyYEHHBIE JaHHBIE,
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06pabaTeIBaTh aHAIM3UPOBATh M  WHTEPIPETHPOBATH
MOJIy9YCHHBIC JaHHBIC, pesynbTatsl (IIK-26).
AHATN3UPOBATH U
HHTEPIPETHPOBATH
pe3yIbTaThI
Branenus HaBbikamu IpuMeHeHUsI CriocoGHOCTH BBISIBISITH
(HaBBIKH / OCHOBHBIX TIOHSATHH 1 €CTECTBEHHOHAYIHYIO CYIITHOCTb
OITBIT 3aKOHOB (DU3UKH, JIS npobieM,  BO3ZHHKAIOMIMX B XOIE
JIeITEILHOCTH) | 0e30MacHOCTH npo(eCCHOHANLHON  JIeITEIBHOCTH U
IKCIUTyaTal[i TPUOOPOB, | MCIOJB30BAaTh OOIICHAYYHBIE METOIHI,
MPOBOIUTH 3aKOHbI  (DM3MKH,  MaTEMATHYECKHUi
9KCIEPUMEHTBI TI0 amnmapar, METOJIbl MOJEIUPOBAHUS U

3aJJaHHON METOJIUKE,
00pabaTkIBaTh
TIOJTyYICHHBIC TAHHbIE,

[POTHO3UPOBAHUS DPAa3BUTHS MPOLECCOB
u SIBJICHUI npu peleHun
npodeccronanbHsIX 3ama4 (OITK-1).

aHATM3UPOBATh U CriocoOHOCTH OTIpeNeNATh 3a1a9n
MHTEPIPETHPOBATH HCCIIEIOBAHUS, MPOBOUTH
pe3yNbTaThl IKCTIEPUMEHTBI TI0 3a/IaHHOW METO/HMKE,
0o0pabaTbIBaTh TIONyYEHHBIE JaHHEIE,
aHaJIM3UPOBaTh M  HHTEPIPETHPOBATH

pesyabrats (ITK-26)

2. MECTO JUCHUIUIMHBI (MOAVYJIA) B CTPYKTYPE OBPA30BATEJIBHOM ITPOT'PAMMBI

Hucuumiuna (Monynb) «®Puszukay siBiasieTcs 0a30BOM AUCIUIUIMHON. JluciurinHa
(Mmonynb) «Duzuka» uzydyaercs Ha 1 kypcee, 1 cemectp.

[enbio qucuumnauabl « OU3MKa» SBISIOTCS: U3yYeHHE OCHOBHBIX (PU3UYECKUX SIBIICHUN
M 3aKOHOB: OCHOB CTaTUKM, KHHEMATHKA W JUHAMUKHA, 3aKOHOB MOJIEKYJSPHO-
KHUHETHUYECKOU TEOPUHU U TEPMOJIUHAMUKHU; TEOPUH AJIEKTPUUECKOTO U MarHUTHOTO TOJICH,
3aKOHOB 3JIEKTPOCTAaTHKH, 3JIEKTPOJMHAMHUKHU, IOCTOSHHOTO U IIEPEMEHHOI0 TOKOB,
3aKOHOB 3JIEKTPOMAarHUTHBIX BOJH; OCHOB (POTOMETPUM U TE€OMETPUUYECKONW ONTHKH,
uHTepdepeHy, MUGPaKIUNd ¢ TOJSIPU3ANNUA  CBETA; KOPIYCKYJISAPHBIX CBOMCTB
ANIEKTPOMATHUTHOTO U3JyYEHHs, CTPOCHHS aTOMOB M MOJEKYJ, BOJHOBBIX CBOMCTB
JaCTHII, OCHOB KBAaHTOBOU (PH3UKHU.

W3ydenne mporpamMmbl JaeT MOHUMAaHWE OCHOBHBIX (DPU3NYECKUX SIBJICHHUN M 3aKOHOB
(¢u3uKHU, METOAOB (PU3MUECKOr0 HCCIENOBaHUSA; (OPMHUPYET MPABHIbHOE MOHUMAaHUS
IpaHul] MPUMEHUMOCTH PAa3IUYHBIX (DU3MUECKUX TOHITHHA, 3aKOHOB, TEOPHii, YMEHHE
OLICHUTHb JIOCTOBEPHOCTH PE3YJIbTAaTOB, MOJYYEHHBIX C MOMOIIBIO IKCIEPUMEHTAIbHBIX
METO/I0B UCCIIEAOBaHMS.

B xone usyuyeHus Kkypca CTyACHT JOJDKEH: 03HAKOMHUTBCSI C OCHOBHBIMHU TE€OPHUSIMU U
TUTNOTE3aMH, OOBACHSIONIUMHU (DU3UYECKUE SBJICHUS, TOJYYUTh TMPEJACTaBICHUE O
IpaHUIIAX WX MPUMEHHMOCTH; 3HATh NPHUHIMIBI Pa0dOThl M Ha3zHayeHUE (U3MUECKUX
npuOOpoOB M yCTPOMCTB, YMETh NPOBOAUTH TNPOCTbIE (PUINYECKUE H3MEpPEHUs MU
HaOMIOACHUS; yMETh TIOJIb30BaThCS (DU3MYECKUMU CIUHUIIAMUA W3MEPEHHN TMpu
MPOBEICHUM SKCIIEPUMEHTOB U PacyeToOB; YMETh PEIlaTh 3aJadyd MO 3TOH NUCLUUILINHE;
OOBSACHSTH HAOTI0Ja€MbIE SIBJICHUS C TOYKU 3PEHUS COBPEMEHHOMN (U3HKHU.

Jns u3yuenusa qucuuiuinibl «dusuka» HeoOXoauMo 001aaTh 3HAHUSIMU B 00JIaCTH
MaTEeMaTUYeCKOro aHaliu3a, AaHAJIUTUYECKOW TeOMETpUM, TEOPUU BEPOSITHOCTEH W
MaTEeMaTUYeCKOM CTAaTUCTUKU. A HMEHHO: BJIAJ€Th OCHOBaMHU JU(PPEepeHIHaTIbHOTO U
WHTETPAJIBHOTO HCYHCIICHHUS, peliaTh mnpocteiime auddepeHnraibHple yYpaBHEHHS,
BBIYHCIISATH ONPECIICHHBIE U HEOMPEEICHHBIC MHTETPAJIBI OT OCHOBHBIX MaTeMaTHUYECKHUX
(GyHKIMIA, HCIOIH30BAaTh CBOMCTBA BEKTOPOB, METOJAMH CTATHCTHYECKOW OO0padOTKH
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pPEe3yJIbTATOB U3MEPEHHU.

3. Copepxanue padodeil mporpaMmmbl (00beM JUCHUILIMHBI, THINBI M BHIbI
Y4eOHBIX 3aHATHH, Y4eOHO-MeTOoAuYeCKOoe odecmevyeHre CaMOCTOATEIbLHOM PadoThI
00y4arImmxcs)

Coneprxanue paboueit mporpamMmmbl nipejactasieHo B [Ipunoxenun Ne 1.

4. q)OHIl OLCHOYHBLIX CPEACTB IO IMCHUIIINHE.
4.1. TlepeueHb KOMIIETEHIIMI C yKa3aHHEM OJTAaloB HMX (OPMHUPOBAHUS B MPOIECCE OCBOCHHS
oOpa3oBarensHOM Tporpammbl. OnucaHUE TIOKa3aTeled M KPUTEPUEB OIICHUBAHHS KOMIICTCHIIMN Ha
Pa3IMYHBIX dTanax ux (GOpMUPOBAHMS, OITMCAHUE IIIKAT OI[CHUBAHUS

OIIK-1 — CriocoGHOCTh BBISBJIATH €CTECTBEHHOHAYYHYIO CYHIHOCTH MPOOJIEM, BOSHHUKAIOIIUX B
xoJie MmpodecCHOHANbHON JAEATEeIbHOCTH M HCIOJIb30BaTh OOIEHAyYHbIE METOJbI, 3aKOHBI (PU3UKH,
MaTEeMaTHYECKUN amnmapar, METOAbl MOJEIMPOBAHUS U INPOTHO3UPOBAHUS Pa3BUTUS IPOLECCOB U
SIBIIGHUH TIPU pPelIeHUH MPOPEeCCHOHATBHBIX 3a/1a4.

Ortan (ypoBEHB)

Inanupyemsie

KpuTepuu oLeHUBaHUS PE3YIbTaTOB 00YYCHHUS

pe3yabTaThl
OCBOCHUSA obyueHus
KOMITIETEHI[UH (nokazarenu Ipouenypst
JIOCTIDKCHUS. 2 3 4 5 OLICHUBAHUS
3a/IaHHOIO YPOBHS
OCBOCHHUA
KOMITCTEHIIHIA)
IlepBrrii 3HaTh: Hmeer B memom  3Haer | 3Haer JlemoHCTpUpYeT Tectuposa
3Tan (YpoBEHb) OcHOBHBIE (parmMeHTapHbIC OCHOBHEIE 3aKOHBI | OCHOBHBIE LIEJIOCTHOCTD HUE,
3aKOHBl  (DM3HKH, | HOHSTHS ¢bm3uKy, 3aKOHBI 3HaHUSI OCHOBHBIX 3amuTa
MaTeMaTHYeCKHUH | OCHOBHBIX MaTeMaTHYEeCKUH ¢u3ukw, 3aKOHOB (u3ukH, | Jaboparop
arnmapar, 3aKOHOB (DM3MKH, | ammapar, MaTeMaTH4eCK | MaTeMaTHYeCKOro HOM
OIMCHIBAIONIHI MaTEeMaTHYEeCKOTO | OIMCHIBAFOIINI Wil ammapar, | ammapara, paboThI,
¢duzngeckue ammapara, ¢uzngeckue OTHCHIBAIOIIN | OMHCHIBAIOIIETO KOJJIOKBUY
MIPOIIECCHI U | ONHKCHIBAIOIIETO MpoIecChl U SBICHUA | U pu3mueckue | (QU3NUECKHE M
SIBIICHUS ¢usngeckue JOIyCKaeT MPOIECCHl W | MPOIECCHI u
TIPOIIECCHI W | 3HAYUTEIbHBIC SIBIICHUS SIBIICHUS
SIBJICHUS OIIUOKU JIOTTYCKaeT
HE3HAYUTENBH
bIe ONIHOKH
Bropoii YMmerb: Ymeer YMeeT uCmonb30BaTh | YMeer Ymeer 3amura
5Tan (YpoBeHb) HCTIONB30BaTh (hparmeHnTapHO oOmieHay4HbIC WCIIOJIF30BATh | HCIIOJIB30BAThH nmaboparop
oOmieHay4HbIe HCIIOJIE30BATh METOJPI, 3aKOHBI | OOIIeHay4YHbIe | OOIIeHayJYHbIE HOM
METOBI, 3aKOHBI oOrIeHayqHbIC ¢buzuKmy, METOBL, METOBI, 3aKOHEI paboTsL,
(76371478 METOMbI, 3aKOHBl | MaTeMaTHYeCKUi 3aKOHBI (uznkmy, KOJJIOKBUY
MaTeMaTHYEeCKHH ¢busuky, ammapat, HO  He | (U3MKH, MaTeMaTHYeCKHH M
amnmapar, MeTOAbl | MaTeMaTHYeCKHil | JOCTaTOYHO MaTeMaTH4ecK | ammapar,
MOJICITUPOBaHHS ammapar HCTIOJNIB3YeT METOIbl | Wil  ammapar, | MCIOJb3yeT
MIPOTHO3UPOBAHHS MOJIEITNPOBaHHUS U | HCIOJB3yeT METO/IbI
pa3BuTHA MIPOTHO3UPOBAHHS METO/IBI MOJISTTUPOBAHUS U
MIPOIIECCOB u pa3BUTHSA TIPOLIECCOB | MOJETUPOBAH | MPOTHO3HPOBAHHMS
SIBIIEHUH pu U SBICHUU npu | ust U | pa3BUTHUS
pemeHnn peteHnn MPOTHO3HPOBA | IMPOIIECCOB u
npodeccnoHanbH npodeccnoHaIbHBIX HUS Pa3BUTHs | SIBJICHHUN npu
BIX 3a/1a4 3amayq IPOIECCOB ¥ | PELICHUH
SBICHUIl Tpu | mpodeccnoHaIbH
PECICHUA bIX 3a/1a4
npodeccruoHa
JMBHBIX 3ajad,
HO JOITyCKaeT
HE3HAYUTEIbH
bI€ OLTUOKH
Tperuii Biajgern: He Brnazeer Cnabo BJIajI€eT Bnaneer VBepeHHO 3amura
3TaIl (ypOBeHB) Hapbsikamu HaBbIKAMHU HaBbIKaAMHU HaBbBIKAMHU BJIaJICCT Ha60p€.T0p
MPUMCHCHUA INPUMEHCHUA TMPUMCHCHUA NPUMEHCHUA HaBbIKaMH HOU
OCHOBHBIX OCHOBHBIX OCHOBHBIX MOHSTHH H OCHOBHBIX TIPUMEHEHUS paboTHl,
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TOHATUH MOHATHH U 3aKOHOB (DM3HKH, IUIS MOHATUH U OCHOBHBIX KOJJIOKBUY
3aKOHOB (M3UKHM, | 3aKOHOB (u3uKH, | Ge3omacHoCTH 3aKOHOB MOHATUH U M
Ui 6e30macHOCTH | Ui 6€30MacHOCTH | IKCILUTyaTaluu ¢buzuKy, 1 3aKOHOB (PH3UKH,
9KCIUTyaTalluu 9KCIUTyaTalluu npuOOpPOB, MPOBOIUTE | Oe30macHOCTH | i 6€30MacHOCTH
prbOpoB, IprudopoB 9KCTICPUMEHTHI MO | IKCIUTyaTaIiy 9KCILTyaTaluH
MIPOBOJUTH 3aJaHHOW METOJVKeE, IpudopoB, pruOOpOB,
9KCIIEPHMEHTHI 110 o0OpabaTeIBaTh MPOBOJUTH MIPOBOUTH
3agaHHON MOJTyYeHHBIE JaHHBIE, | JKCIEPUMEHT | SKCIIEPUMEHTHI 10
METOJIMKE, aHAIN3UPOBATH u Bl TIO 3aaHHOU
o0OpabaTeIBaTh HMHTEPIPETUPOBAThH 3aJaHHOU METOJUKE,
MOJTy4eHHbIE Ppe3yabpTaThl METO/UKE, o0OpabaTriBaTh
JaHHBIE, 00pabaTrIBaTh TOJTy4eHHbIE
aHaIN3UPOBaTh H TIOJTy4eHHEIE JTaHHBIE,
HHTEPIPETUPOBAT JTaHHBIE, HO AQHAIN3UPOBATh U
b pe3yJIBTaThI HE HHTEPIPETUPOBAT

JOCTaTOYHO b pEe3YJIbTATHI

XOPOIIIO
aHaNU3UPYeT
u
UHTEPIPETHP
yer
Ppe3yIIbTaThl

[Tokazarenu chOpMUPOBAHHOCTH KOMITCTECHIIHH:
KPUTEPHUSIMU OLIEHUBAHHUS SIBJIAIOTCS Oaljibl, KOTOPbIE BBICTABISAIOTCS IPENOJaBaTeNIeM 3a BUJbI
NEeSTEIbHOCTH (OLIEHOYHBbIE CpEICTBA) IO MTOraM H3Y4YeHHMs] MOAyined (pa3ienoB JUCLUIUIMHBI),
NEPEUYUCICHHBIX B PEUTHHI-IJIaHE JUCLUIUIMHBL: TeKYIU KOHTPOJIb — MakcUMyM 40 6auioB; pyOexHbIi

KOHTPOJIb — MakcuMyM 30 06ayu1oB, MOOMIPUTETbHBIE OaIbl — MakcuMyM 10.

IIxanel OLIEHUBAHUA:
ot 45 110 59 6aI0B — «yIOBIETBOPUTEIHHOY;
oT 60 10 79 6aToB — «XOPOIIOY;
oT 80 6amI0oB — KOTIIMYHOY.

IIK- 26 - Cnocobnocms onpedensimov 3a0ayu UCCIe008AHUSL, NPOBOOUMb IKCNEPUMEHMbL NO
3A0aHHOU MemoouKe, 00pabamvléams NOJYYEeHHble OAHHble, AHATUSUPOBAMb U UHMEPNPEMUpo8amy

pe3yibmamabl

Oran IInanupyemslie KpuTepuu oneHnBaHUS Pe3yIbTaToOB O0yUESHHS IIpouenypst
(ypOBeHB) PE3YIbTAThI OLICHUBAHUA
OCBOEHHS 0by4enus
KOMITETEHIIA (nmokazarenu
" JOCTHKCHUS 2 3 4 5

3aaHHOTO  YPOBHS
OCBOCHHS
KOMIIETEHIIMH)

[TepBbrit 3HaTh: He 3maer | Cmabo 3HaeT | 3HaeT METOJHKY 3Haer Brimonsenne
3Tarl MeTtoauky METO/IUKA METO/IUKY HPOBEICHHUS METOJIUKY u 3aluTa
(ypoBeHb) MPOBEICHUS MPOBEICHUS MIPOBEICHUS 9KCIEPUMEHTOB, MIPOBEICHUS 71a00paToOpHO

9KCTIIEPHMEHTOB, 9KCTIIEPHIMEHTOB | JKCIEPHMEHTOB, 00paboTKy 9KCTIEPHIMEHTOB, i paboTh
o0OpabaTbIBaTh 006paboTKy MOTYYEeHHBIX 00paboTKy
MOJTy4EeHHbIE MOJTY4EHHBIX JAHHBIX, MOXET | MOJyYEHHBIX
JaHHbIE, JIaHHBIX, HE | aHaIM3MpOBaTh M | JAHHBIX, MOXET
aHaIM3UpOBaTh U MOXET HWHTEPIPETUPOBAT | AQHATM3UPOBATH U
HHTEPIPETHPOBATD AHAJIM3UPOBATh M | b PE3yJbTAaThl, HO | MHTEPIPETHPOBATH
Ppe3yJIbTaThI HHTEPIPETHPOBAT | JOIYCKaeT Ppe3yJIbTaThI

b Pe3yJIbTaThI HE3HAYUTEIIbHBIC

OIMOKH

Bropoii YMmeTb: He ymeeT | Ymeer Ymeer Ymeer Brinonnenue
JTaIl OIpEeNEIATh OIIpeNeATh OIIpeNEATh OIpELEIATh OIIpEeNEATh " 3amura
(ypoBeHb) 3aJ1a4un 3aJ1a4n 3aJ1a4n 3aJ1a41 3aJ1a4n Jja60paTOPHO

HCCIIEOBAHNS, HUCCIIEAOBAHNS | UCCIIENOBAHMUS, HCCIIEI0BAHUS, HUCCIIEOBAHMUS, it paGoter
IIPOBOJIUTH , IIPOBOIUTH | IPOBOIWTH NPOBOJIUTH MPOBOJINTH

SKCIIEPUMEHTHI 110 | SKCHEPUMEHT | JKCIEPUMEHTHI JKCIIEPUMEHTHI SKCIIEPUMEHTHI T10

3a1aHHOM bl o | no 3alaHHON | 1O 3a/1aHHOH | 3aJjaHHOMU

METOIUKE, 3aJaHHOU METOJUKE, METOIMKE, METOJUKE,




oOpabaTbIBaTh METOJHKE o0pabaTbIBaTh o0OpabaTbIBaTh o0pabaTbIBaTh

MOJIy4Y€HHEIE TOJIy4E€HHBIE MOJTy4YE€HHBIE TOJIyYEHHBIE
JTaHHBIE, JTaHHBIE JIaHHBIE, HO | JaHHEIE,
aHAJIM3UPOBATh U JloImycKaeT aHAIM3UpPOBATE U
HHTEPIIPETUPOBAT HE3HAYHTC/ILHEIC HHTEPIIPETUPOBAT
b PE3YJBTATHI ourHOKH HIPH | | pe3ympTaThl
aHaJIn3¢e nu
HHTEPIPETALINT
pe3ynpTaTOB
Tperuit Baagern: He Bnageer Cnabo BJIaJEET Brnaneer ‘YBepeHHo Biajieer 3amura
3Tamn HaBbikamu HaBBIKaMH HaBBIKAMH HaBbIKAMH HaBBIKaMH 11a60paToOpHO
(ypoBeHs) TIpHMCHEHHS! MIPUMEHEHHS MIPUMEHEHHS MPUMEHEHHS MIPUMEHEHHS i
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX MOHATHIT paboTsI,
OHSI T - TIOHATUH U TIOHATUH u TIOHATUH U Y 3aKOHOB (hU3HKH, KOJJIOKBUYM
3aKOHOB 3aKOHOB (DM3HKH, | 3aKOHOB (PU3UKH, U1 6€301acHOCTH
3aKOHOB  pU3MKH, sk, st Juist 6e30IacHOCTH | JUTs 6€30IaCHOCTH 9KCILTyaTalH
Juist GE30MACHOCTH | GesomacHocTH SKCIUTyaTaluK SKCIUTyaTaluK npubopos,
SKCILTyaTaluu 9KCIUTyaTallid | IPHOOpPOB, puoopoB, NPOBOJUTH
pubopoB, npubopoB MIPOBOUTH MPOBOJUTH 9KCTICPUMEHTHI 110
MIPOBOIUTH SKCIIEPHUMEHTHI 10 | SKCHEPUMEHTHI [0 | 3aJaHHOI METOJMKE,
SKCIEPHMEHTBI 110 3aJaHHOU 3aJaHHOU o0OpabaTrIBaTh
3a1aHHOI METOJIHKE, METOJHKE, MOTy4YeHHbIE
MeTOMIHKE, o0OpabaTbIBaTh 00pabaTrIBaTh JTaHHBIE,
0GpaGaThIBaTH MOTy4EeHHbIE MOTy4YeHHbIE aHAIU3UPOBATh
JaHHEIE, JTaHHbIE, HO HE HHTEPIPETHPOBATH
HOJTyCHHBIC AQHAIM3UPOBATh U JOCTaTOYHO Ppe3yabTaThl
AAHHEIC, UHTEPIPETUPOBAT XOPOIIIO
aHaIN3UpPOBaTh U b PE3yJIbTATHI AHAIM3UPYET U
UHTEPIPETAPOBAT HHTEPIPETUpPyeT
b pPE3yJIbTAThI pe3yabTaThl

[Toka3zarenu chopMUPOBAaHHOCTH KOMIIETEHIIMU:

KPUTEPUSIMU OLICHUBAHUS SIBJSIOTCS Oajlibl, KOTOPBIE BBICTABISAIOTCSA IPENOAABATEIEM 3a BUJIBI
NeSTeNbHOCTH (OLICHOYHBbIE CpEACTBA) IO HUTOraM M3y4yeHHs Mojayjei (pa3fenoB IUCLUIUIMHBI),
MEPEYHCICHHBIX B PEHTHHT-TUIAHE JUCIUTUIMHBL: TEKYIIUI KOHTPOJIb — MakcuMyM 40 6auioB; pyOexHbIi
KOHTPOJIb — MakcuMyM 30 6aiiioB, moouputeabHblie 6amibl — MakcumyM 10.

[Ixans! OLIEHUBAHMUS:

oT 45 110 59 6am10B — «yIOBJIETBOPUTEIHHOY;

ot 60 10 79 6aI0B — «XOPOLION;

oT 80 0aIOB — «OTIIMYHOY.

4.2. TunoBble KOHTPOJIbHBbIE 33/IaHUSl WJIM HMHble MaTepHaJibl, He0OXOAMMBIe /IS OLEHKH
3HAHMH, YMeHHUIl, HABBIKOB M OMNbITA JAESITEJbHOCTH, XapPAKTePU3YIOLIUX 3Tanbl (OPMUPOBAHUA
KOMIIETeHIUIl B Mpolecce 0CBOeHHsI 00pa3oBaTe/ibHOM nporpamMmmbl. MeToanyeckue MaTepuasbl,
onpeneasAOIMe Npoueaypbl OLCHUBAHWS 3HAHWI, YMEHMi, HABBIKOB M ONbITA JEATEJbHOCTH,
XapaKTepU3yIIUX 3Tanbl POPMUPOBAHUS KOMIIETEHIIUM

Ortanel Pesynbrarel 00yueHust Komrmeren O1ieHOUHBIE CPENCTBA

OCBOCHHUS Ut

1-i1 oTan 3HaTh TEOPETHUECKHIE ocHoBsl, | OIIK-1, TIK-26 | Tecr, KOJUIOKBUYM
OCHOBHBIC TOHSATHSA, 3aKOHBI U MOJIECIH MUChbMEHHas paborta,

3HaHusA Mo Kypcy (QU3NKH, a WMEHHO TIO BBIIIOJTHCHHE W 3allHTa
OCHOBHBIM pazzenam MEXaHUKE, nabopaTtopHbIX paboT
MOJIEKYJIIPHOM ¢busnke "
TEPMOJIMHAMHUKE, MO AJIEKTPUYECTBY U
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MarHeTu3My, ONTHKE, aTOMHOH (U3NKe
U ¢uuKe aTOMHOrO  sapa |
AJIEMEHTAPHBIX YaCTHII,

METO/bI TEOPETUYECKUX u
IKCIIEPUMEHTAJIBHBIX HCCIICJOBAHUN B
¢u3uKe, TEOPHIO TMOTPEIIHOCTeH U
00paboTKy U3MEpeHU

2-1 aTan 2. Ymerp mnpumensats mnomydeHssie | OIIK-1, [TK-26 BBIIIOJIHEHUE U 3alUTa
3HAHWS, OCHOBHBIC NMOHATHS U 3aKOHBI 7a00paToOpHBIX paboT
YMmenus Opyd IUIAHUPOBAaHUM M NPOBEICHUU
dusnyeckoro IKCIIEPUMEHTA,

BBITIOJTHEHUH J1a00paTOPHBIX paboT MO
BCEMY Kypcy (pU3UKHU, aHATU3UPOBATH U
Jenarb  BBIBOABI 10  TMOJYyYEHHBIM

pe3ynbTaTam.
3-1i orarm Bnaners HaBBIKaMH pacdeToB OIIK-1, BBINIOJIHEHHUE M 3allluTa
bU3HYEeCKUX BEIWYMH, IIaHupoBaTh | | [1K-26 71a00paTOPHBIX PadoT
Bianers NPOBOJUTH (DPU3MUYECKHI IKCIIEPUMEHT,

HaBbIKAMU | BBINOJIHATH J1aOOpaTOpHbIE paboOTHI 1O
Kypcy U3WKH, aHAJIM3UPOBATh U
JIeJIaTh  BBIBOJABI 110 IOJyYEHHBIM
pe3yabTaTam.

9K3AMEHALIUMOHHBIE BUJIETHI.
IIpumepHbIe BONPOCHI AJIs1 POBEIeHHUS IK3aMeHa.
Mexanuka

1.Cxopoctb. Yckopenue. HanpapieHne CKOpOCTH IO OTHOIIEHHIO K TPAEKTOPHH.

Pa3nosxeHune MoHOro yCKOpeHUs Ha TaHT€HIIHAIbHOE U HOPMaJIbHOE.

3.YrnoBasi CKOpOCTh U YIJIOBOE yCKOpeHHe. CBs3b MEXAY JHHEHMHBIMU W YTJIOBBIMH XapaKTEPUCTHUKAMHU
IBIDKEHUS (CKaJISIpHBIE COOTHOIICHUS MEXIY V U W, TAHI'€HLMAJIbHBIM U YTJIOBBIM YCKOPEHHEM).

4.PaBHOIIEpEeMEHHOE JBIKEHHUE (BBIBOJI 3aBUCUMOCTEHN OT BPEMEHH PalyC-BEeKTOpa U CKOPOCTH).

5.0mpenenenne cuibl. 3akonbl HeroToHa. HecBoboaHoe apmxenue. [Ipumepsl HecBobogHOTO ABmkeHus (1-3).

6.Mmmynec cucteMsl Tesl. 3aKOH COXPaHEHHS UMITYJIECA CUCTEMBI (BBIBO).

7.Umnynbe cunbl. Paborta cunbl. BEIBOJ OCHOBHBIX BHIOB MEXaHWYECKOW SHEPTUU: MOTCHIMATbHAS YHEPTHSI
nedopManyu, KUHETHYECKas SHEPTHs Tela, MOTESHIMAIbHAS DHEPTUsl B IMOJIE CHIIBI TSHKECTH. 3aKOH COXPaHEHHUs
SHEPTHUH.

8.AOCOIOTHO TBEPJOE TEIO, MOCTYNATENFHOE U BpalaTelbHOE JABHKCHUS, MOMEHT HMITYJIbCa OTHOCHTEIBHO
ocH (OTpeIeICHIIS).

9.YpaBHeHHE BpaAIIATEILHOTO IBMKEHUS (CKAJIIPHBIA BBIBOJ).

10.MoMeHT nHepIHH, ero PU3NISCKHA CMBICI.

11.MoMeHT uUMITyJIbca TOYKH OTHOCHUTEIHHO ocu. MoMeHT ummyibca TBepnoro tena (N=Iw). YpaBuenue
MOMEHTOB (OTHOCHTEIIEHO OCH).

12.JIBmxenue TBepaoro tena. KuHernueckas sHeprus BpaliaTesHOTo IBkeHus. Pabora o mosopory.

13.Ananorusi MeXJy TOCTYMaTeNbHbIM JABIKEHHEM MAaTepHAbHOW TOYKM M BpallaTeIbHBIM JBH)KEHHUEM
TBEP/OTO Tena.

14. KoneGanus. OnpeneneHue rapMOHHYECKUX KoneOaHuil (3aKoH KosieOaHuii).

15.Maremarnueckuii MasTHUK. KoneOaHus MareMaTH4eCKOro MasiTHWKa (HamucaTh ypaBHEHHUS KOJICOaHWM,
YacTOTHI ¥ epHoJa KoJeOaHuil).

MouuexyasipHas (pu3uKa ¥ TEePpMOAUHAMHUKA.
1. CratucTuyeckue u TEPMOAMHAMHYECKAE METOIBI.
2.Makpockonu4eckue CcOCTOsIHUS. Makpockonuyeckue mnapamerpbl. Mojenb HAealbHOro rasa.
OnbITHEIE 3aKOHBI HJ€aJIbHOIO ra3a.
3.YpaBHEHHE COCTOSIHUS UEANbHOTO raza. Temmneparypa.
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4.2neMeHTbl KHHETUUECKOM TEOpUHU ra30B. Y paBHEHHE KUHETUUECKOM TEOpUH T'a30B.

5.Pacnipenenenue MoJiekysl raza 1o ckopoctaMm. Pacnpenenenune bonbpumana. Cpenssisi JyiMHa
cBOOOHOTO TIPOOETa MOJIEKYIL.

6.BHyTpeHHss SHEprus U TEIJI0EMKOCTh UA€aIbHOTro ra3a. AnradaTHuecKuii mpouecc.

7.Pabora, coBepiraemast UaeaIbHBIM ra30M IPU Pa3IMYHBIX MPOIECcCax.

8.0OcHOBBI TepMOAMHAMUKU. [IepBoe Hauano TepMOAMHAMUKH.

9.IlpuMeHeHue epBoOro Havaza TEPMOAMHAMUKH K U30IIpoIeccaM U K aanadaTuueckoMy Ipoleccy.

10.ITponeccol. HepaBHOBecHBIE U paBHOBECHBIE Mpoliecchl. OOpaTUMbIie U HEOOPATUMBIE MTPOLIECCHI.

Mukpo- u Makponponecchl. CraTucTuueckuid Bec. DHTponud. Bropoe Hayalio TEpMOAMHAMUKH.
Paznuunsie hopmynupoBku. Teopema Hepucra.

11.1ukn Kapuo. Koaddunuent nonesHoro aeHcTBHs.

12.Peanbubie razpl. OTKIIOHEHHUE Ta30B OT HUJICaTbHOCTH. Y paBHeHHE BaH-1ep-Baanbca.

«QJIEKTPUYECTBO u MATHETU3M»

1.DnexTpudeckuit 3apsia. 3akoH coxpaHeHus 3apsiaa. 3akoH Kymnona.

2.BekTopHBIe U CKaJspHBIE XapaKTEPUCTUKU DJIEKTPUUYECKOro Mojs. HanpskeHHOCTh M NOTEHLHAIL.
DHeprus EeKTPUYECKOTO MOJIA.

3.IloTox BekTOpa HaNpPsSKEHHOCTH »3JeKkTpuueckoro nons. Teopema ['aycca. IlpoBoanuku u
JTURJIEKTPUKHU B AJIEKTpudeckoM nojie. KoHzieHncaTop, 3J€KTpOEMKOCTb.

4.OneKTpUYECKUd TOK B NPOBOJHUKAX. OJIEKTpoABMXKyas cuia. 3akoH Owma. ConpoTuBieHHE
MIPOBOJIHUKA.

5.PabGota 1 MOIIHOCTH MOCTOSTHHOTO TOKA. 3aKoH J[xoyns-Jlenna. Dnextpuueckue uenu. M3mepenue
napaMmeTpoB asekTpuueckux uenei. Ilpasuna Kupxroda.

6.B3aumopeiicTBue NPOBOAHUKOB C TOKOM. MaruutHass uHAykuus. 3akoH buo-Caapa-Jlamaca.
MarautHoe 1oJsie KOHTypa ¢ TOKOM. MarnutHoe mose ABwxyuierocs 3apsnaa. Cuna Jlopenna. Cuna
Awmnepa

«OIITUKA»

1.OcHoBHble 3aK0HBI onTUKH. [loaHOE OTpakeHue

2.Pa3zBuTHe mpeacTaBieHUN O TMpupojie cBera. KOrepeHTHOCTh U MOHOXPOMATUYHOCTH CBETOBBIX
BonH. MuTepdepenuus cBera. MeToasl HaOmMOAEHUS UWHTEpPEpEeHIIMH CBETa U NPUMEHEHUE
UHTEp(EpPEHIIUH CBETA.

3.IlpsmonuneitHoe pacnpocTpaneHue cBera. Judpakuus DpeHens Ha KpPyrioM OTBEPCTHH.
Hudpaxus Dpenenst Ha kpyriom aucke. dudpaxnus Ppaynropepa Ha oaHou menu. Judpakuus
Opaynrodepa Ha TUPPaKIIMOHHON pelIeTKe.

AToMHasA U anepHas pu3nka

1. Monenu atoma Tomcona u Pezepdopaa. JIuneituarerit criektp atoma Bogoposa. [Toctynarer bopa.
OmneiTel @panka u I'epua. KopnyckynspHO-BOJIHOBOW ayalln3M CBOMCTB BellecTBa. HekoTopele cBolicTBa
BoJH s1e bpoiinsa. CooTHomenue HeonpeneneHHocte [ eiizendepra.

2.BonHoBas ¢yHKuMA U ee craTucTudeckuil cmbici. O6mee ypaBHeHue lllpenunrepa. YpaBHeHue
[lIpenuHrepa ams CTalMOHAPHBIX COCTOSHUN. YacTuiia B OTHOMEPHOM NPSIMOYTIOJIBHON «IIOTEHIIUAIBHOU
sMe» ¢ 0ECKOHEYHO BBICOKUMH «CTEHKAMM.

3.AtomM Bojmopoaa. ls-coctosHuMe 3IeKTpoHa B aToMe Bojopona. CruH snekTpoHa. CrnuHOBOE
KBaHTOBOe umncno.2. Obmiee ypaBHenue Llpenunrepa. YpaBuenue Illpenunrepa s cTaloOHapHBIX
COCTOSIHMI.

4 TTpyHUIMO HEPa3IMYUMOCTH TOXKJIECTBEHHBIX yacTull. DdepmuoHsl U 6030HbI. [lpunnun I[laymu.
Pacnipenenenue »nekTpoHOB B aroMe Mo cocTosiHusM. llepmoamdeckas cuctema snementoB J[.H.
Meneneesa.

IIpuMepbl 10NOJHUTEIbHBIX BONPOCOB HA IK3aMeHe:
1. Onpenenenue cuinbl. 3akoHsl HetoTOHA (ChOopMynupoBaTh, HanMcaTh (HOpPMyIIbI)
2. MOMEHT UHEpIMH, ero (PU3NIECKHI CMBICIL.
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3.OCHOBHbBIE YpaBHEHUSI JUHAMUKH MOCTYATEIBHOTO U BPALATEIBHOTO ABUKECHUSI.
3.YpaBHEHHE COCTOSIHUS UICATHHOTO Ta3a.

4.1lepBoe HayaJl0 TEPMOJIUHAMUKH ?

5.Chopmynupyiite 3akon OMa 1t ydacTKa LETH.

6.YUT0 npeAcTaBisioOT JUH3HI ?

7.Mogaenb aTomMa BOAOPOA.

IIpumep 3K3aMeHAIMOHHOIO OMJIeTAa:
MuHHCTEepCTBO HAyKH U BhICIIero oopa3oBanus Poccuiickoit deneparumn
®I'BOY BO «bamkupckuii rocyjapcTBEHHbIN YHUBEPCUTET»

®U3UKO-TEXHUYECKWI UHCTUTYT

Kadenpa OO6ieit dusznku

SK3AMEHAIIMOHHBIN BUJIET Ne 1
0 JUCLUIIJIMHE duzuka
Crneuunansaocts _10.05.05 be3onacHocTh HH)OPMAIIMOHHBIX TEXHOJIOTUHN B
_TIPaBOOXpaHUTEIbHOU cepe
Crnenuanu3arys_ TeXHOJIOTHY 3aIUThI UHPOPMAIIUU B IPABOOXPAHUTEIILHOU cdepe

Bompoc 1. Cratuctuueckue v TepMOAMHAMUYECKUE METObI. MaKpOCKOMUYECKHE COCTOSHUS.
Maxkpockonudeckue napameTpbl. Moiens uaeanbHoro ra3a. OmnbITHBIC 3aKOHBI HICATBHOTO Ta3a.
Bomnpoc 2. 3akonsl HetoToHa (popmynuposka, popmyssl).

VYTBepKIIEHO Ha 3aceaHnuu Kadeapsl , TPOTOKOJ Ne
(mara)

3aBenyromnmii kKageapoit

(moamuce) (®.1.0.)

B pamkax ucnonp30BaHUS MOIYJIBHO-PEUTHHTOBOW CHCTEMBI OOYUSHHS M OLIEHKH YCIIEBAEMOCTH
CTYJICHTOB WUTOTOBasl OIlEHKAa 3HAHUN CTyAEHTa MO AWCIUIUIMHE MPOU3BOJIUTCS MO CyMMe OalioB,
MOJIYYEHHBIX B paMKax TEKYyNIero M pPyOEKHOTO KOHTPOJISA 3HAHWA, YMCHHA W HABBHIKOB B TEUYCHHE
ceMecTpa, U 0alIoB, MOJYUYEHHBIX HA K3aMEHe.

3a paboTy B cemecTpe CTyAeHT mosydaeT no 70 OayuioB 3a BBINOJTHEHHE 3aJaHUN B paMKax
TEKYIIETo U pyOeXHOTO KOHTPOJIS U AOMOIHUTENBHO A0 10 6aisioB 3a pe3ynbTaThl y4acTHs B OTUMITHAC
CTY/IEHTOB TI0 0o0mIe ¢usuke. [ gomycka K 3K3aMeHy CTYJCHT JIOJDKEH Ha0paTh B CEMECTpe He MeHee
35 6amnos.

MakcumanbHOE KOJIMYECTBO OAIIIOB, MOJTydyaeMOoe CTYJIEHTOM Ha dK3aMeHe, cocTanisieT 30 6aios.
[TepeBon ouenku u3 100-6amnbHON B 4eThIpeX0aUIbHYIO IPOU3BOIUTCS CIAEAYIOIINM 00pazoM:

- otimvHO — oT 80 10 110 6amtoB (Bkirouast 10 moonpuTenbHbIX 0aioB);

- xopoto — ot 60 g0 79 6amios;

- YIOBJIETBOPUTEIHHO — OT 45 10 59 6anos;

- HEYJIOBJICTBOPUTEIBHO — MEeHee 45 6auioB.

Kputepun onieHrBaHUS OTBETA HA IK3aMEHE:

MaxkcumanbHas orjeHka — 30 0ayuIoB CKIIaIbIBAIOTCS U3 OIICHKH 32 OTBET Ha TEOPETUYECCKHE BOIPOCHI
Ounera (Ba BOMpOCa OLEHWBAIOTCS MaKCHUMalbHO MO 12 6amioB KakIpli), M OIICHOK 3a OTBETHI Ha
JIOTIOJTHATEIHHBIC BOIPOCHI (TPH BOIPOCA, OIICHUBAEMBIX KKIBIH B 2 0ajia MAaKCUMAJTBHO).

3a OTBETHI Ha BOIIPOCHI OUJIETa BHICTABIISAETCS

- 15-24 GamioB, eciu CTYACHT JaJ MOJHBIC, Pa3BEPHYThIC OTBETHI HA BCE TCOPSTHUECKHUE BOIIPOCHI
ounera, MPOJAEMOHCTPUPOBAT 3HaHUE (DOPMYII, TEPMUHOJIOTUH, TOHUMaHUE GU3MUECKOI CYyTH SBICHUN U
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AKCIIEPUMEHTOB, YMEHHUE IIOCJIEeOBATEIbHO U JIOTHYHO OTBEYaTh Ha BOMPOCH Omiera B oObeMe
PEKOMEHI0BaHHOW JTUTEPaTypHI.

CryneHT 0e3 3aTpy[HEHHUU OTBETHJI HAa YTOYHSIONIME BOMPOCH MpEmojaBaTelisi M0 MaTepuaiam
ounera.

- 10-14 GamnoB BBICTABISETCS CTYACHTY, €CIU CTYICHT PacKpbll 0e3 Cephe3HBIX OMHMOOK 00a
TEOPETUYECKUX BOIpPOCa, OJHAKO Mokazan mpolenbl B 3HaHUAX 20-25 % obOwvema Ounerta. He Ha Bce
YTOYHSIONINE BOIIPOCHI ObLTN JTaHBI KOPPEKTHBIC OTBETHI.

- 5-9 GanoB BHICTaBISIETCS CTYACHTY, €CJIM JaHbI OTBETHl Ha 00a TEOPETUUECKUX BOIMpOoca B 00beMe
35-50 % ot nonHOTro OTBeTa. CTYACHTOM JIOMYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHUU
OCHOBHBIX TOHATUH, 3aKOHOB W (OPMYJ, OMUCAHUM OCHOBHBIX JKCIEpUMEHTOB. CTYyIeHT He Jaer
YOBJIETBOPUTEIHHBIX OTBETOB Ha YTOUHSIIOLIUE BOIPOCHI IO OUJIETY.

- 1-4 Ganya BBICTaBISICTCS CTYACHTY, €CIM OTBET Ha TEOPETHUYECKHE BOMPOCHI CBUAETEILCTBYET O
HEMOHMMAHUW W KpaiiHe HENOJHOM 3HAHWUW OCHOBHBIX TOHSTHH, 3aKOHOB M O3KCIIEPUMEHTOB, WIIH
MOJIHOCThIO OTCYTCTBYET OTBET Ha OJIMH BONPOC U JIOMYIIEHbI CEPbe3HbIe OMIMOKH M MPOOebl Mpu
OTBETE Ha BTOpOM Bompoc. Ha yTouHstomue BOmpocCkl Mo OUJIETY HE MOJIyYeHbl OTBETHI MJIM OTBETHI Ha
HUX B KOPHE OIIMOOYHBI.

3aoanus 014 npoeedeHuUss NUCbMEHHBIX ORPOCO8 (mecmoe)
Tect paccuntan Ha 45 MuHYT, coctouT u3 10 3amanmii. Kaxmoe 3amanue
olicHUBaeTcs B 1 Oam.

Bapuanr 1
l.®opmyna  Fynp= - KAX BBIpaXkaeT 3aKkoH
1)3akoH coxpaHEHUs SHEPTUU 2)Bropoii 3akon HetoToHa
3)3axon ['yka 4)I1epssiii 3akoH HproToHa

2.M30TepMHAYECKHN TTPOLIECC — ATO KOTa
1) P=const 2) V=const
3) T=const 4) 6Q=0
3.Hanumure popMyny u chopMyIupynTe 3aKOH COXpaHCHHS UMITYJIbCa

4.AOCONIOTHBIN HOJb TEMIIEPATYPHI PAaBEH

1) 0K 2)0°C
3) 273°C 4)300 K
S.®opmyna E,,.~= Ex + E;= const onuceiBaeT 3akoH
I)COXpaHeHI/IH HITyJIbCa 2)38.KOH COXpPAaHCHUS MOMCHTA UMITYJIbCa
3)coxpaHeHHsI MEXaHUUYECKOM SHeprun 4)rpetunii 3axkoH HproToHa

6.BriOepute hopmyny s pacyeTa MOMEHTA MHEPLUHU TeJla OTHOCUTEIBLHO MPOU3BOJILHON
OCH.

1) J:;’mRZ 2) J=J,+md?
3)J _Lhre 4) ] Lo
2 3

/.Hammumure dhopmyny u chopmynupyiite Bropoii 3akoH HetoToHa

8. YckopeHue - 3To BEJIMYHUHA ....... ?
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9.Ut0 Ha3BIBaETCSI MOMEHTOM MMITYJIbCA TEJa ?

10.Yckopenue - 3TO BENUYMUHA . ...... ?

Bonpoch! KOJIOKBMYMA (BKJIIOYAI0T BONPOCHI M3 pa3aesioB «JJIEKTPUYECTBO u
MATHETHU3M» u «OIITUKA»)

1.DnexTpuueckuit 3apsia. 3akoH coxpaneHus 3apsiaa. 3akon Kymona.

2.BekTopHbIE U CKANSPHBIE XapaKTEPUCTUKH JIEKTPUUECKOro moiid. HanpskeHHOCTh M MOTEHIHAI.
DHeprus EeKTPUYECKOTO MOJIA.

3.IloTok BekTOpa HaINpPSHKEHHOCTH JyiekTpuueckoro mnois. Teopema [Maycca. IlpoBogHuku u
JTURJIEKTPUKHU B JIEKTpU4ecKoM nojie. KonneHncaTop, 371€KTpOEMKOCTb.

4.DJIEKTpUYECKUH TOK B MPOBOJHHUKAX. DJIEKTPOJBMKYIIas cuia. 3akoH Owma. CompoTHBIEHHUE
IIPOBOJHUKA.

5.PaboTa 1 MOITHOCTH TOCTOSTHHOTO TOKa. 3akoH JIkoyins-JIeHna. Dnekrtpudeckue nenu. Mzmepenue
napaMmeTpoB anekTpuueckux uenei. Ipasuna Kupxroda.

6.B3aumopeiicTBue NPOBOAHUKOB C TOKOM. MaruutHass uHAykius. 3akoH buo-Caapa-Jlamaca.
MarautHoe 1oJsie KOHTypa ¢ TOKOM. MarnutHoe mose ABMkyuierocs 3apsnaa. Cuna Jlopenuna. Cuna
Awmmnepa

7.0cHoBHbIe 3aKkoHbI ontuku. [lonHoe orpaxenue. ToHkue nuH3bL. M300pa’keHue NpPeIMETOB C
MTOMOIIBIO JIHH3.

8.Pa3zBuTHe mpencraBieHuid O MpUponae cBera. KorepeHTHOCTh M MOHOXPOMATHYHOCTh CBETOBBIX
BonH. MuTepdepenuus cBera. MeToasl HaOmMOA€HUS UHTEpPEpEeHIIMH CBeTa U NPUMEHEHHE
UHTEPPEPEHINH CBETA.

9.IlpsmonuneitHoe pacnpocTpaneHue cBera. Judpakuus DpeHens Ha KpPyrioM OTBEPCTHH.
Hudpakmus Dpenenst Ha kpyriom aucke. dudpakmus Ppayarodepa Ha omnod mmenu. Judpaxmus
Opaynrodepa Ha TUPPaKIMOHHON pelIeTKe.

10.Jucnepcust cBera. DJEKTpOHHAs Teopus aucrepcuu cBera. [lormomenue (abcopOums) crera.
Oddexr [Homnepa. Mznyuenue BaBunoBa-UepenkoBa. EcTecTBeHHBIH H MOJNSIPU30BAaHHBIA CBET.
[longpuzanus cBera HpuU OTPAXEHUM W MPETOMJIEHUMM Ha TpaHMIE JBYX AMAJIEKTPUKOB. J[BoitHOe
nyuenpenomiieHue. llonmspu3zanioHHbIE NPU3MBI W MOJSAPOUIBI. AHANU3 MOJSPU30BAHHOIO CBETA.
OnTrueckast aHn30Tponus. Bpaiienue miockocTy nospu3auy.

Kpurepuu onieHMBaHus OTBETA HA KOJUIOKBUYME:

JlaGopaTopHbie padoThI

Crpykrypa J1a00paTOpHBIX padoT

CTyaeHT BBHINONHSACT 32 OTBEIEHHOE BpeMs 10 y4eOHOMY IUIaHy MUHUMYM 6 1ab0opaTOpHBIX padoT.
VY4yebHO-MeTOoIMUecKHe IMocoOus B J1abopaTopuu No Kaxaod jabopaTopHoil pabore umeercs. Ha
BBITIOJTHEHHE OJIHOM 1a00paTOpHOI pabOTHI CTYIEHT JIOJIKEH MOTPATUTh HE MeHee 4 JyacoB U He Oonee 6
4acoB ayauTopHO paboTel. Ilon BeimonHeHHEM 1a00paTOpHO pabOTh MOHUMAETCS: MOJYy4YCHHE
JIOTyCKa K W3MEPEeHMsIM (Haau4he KOHCIEKTa B TETPaad M 3HAHHE YCTPOMCTBA M TMPHUHIIUIIA PabOTHI
1abopaTOpHON yCTaHOBKH); BBIMIOJHEHUE U3MEPEHHI; BBHIMOJTHEHHE MUCbMEHHOTO OTCYEeTa B TETpaiH,
3amuTa 1a60paToOpHON PabOTHI (OTBETHI HA BOIIPOCHI B KOHIIE Y4€OHO-METOIUYECKOTO TTOCOOHS).

Mexannka (71a6. Ne204)
Nel «M3mepenne MMHEMHBIX pa3MepoB Tel. Berancinenue oobeman.
No2 «Mamuna ATByzaay.
Ne3 «M3yueHne TMHAMUKH BPaIIaTeIbHOTO JBUKEHUS TBEPIAOTO TEIIA.
Ne4 «Omnpenenenne MoMeHTa MHEpPLMM TEN M IpoBepka Teopemsl [rolireHca-llITeitnepa metonom
KPYTUJIIBHBIX KOJIEOaHUID).
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Ne5  «Ompenenenve Kod(p(GUIMEHTOB TPEHHUS CKONBXKCHHS WM TPEHHS KA4YeHUS C TOMOIIBIO
HaKJIOHHOTO MasiTHUKa».

Ne6 «M3yuenue ynpyrux xapakTepUCTHK MaTepHalIoBy.

N7 «JIpmxxenne MasiTHUKA MakcBesiay.

No8 «M3yueHue npeneccuu rupocKoray.

No9 «M3yuenne rupockomna.

Nel0 «Coynapenue mapoBy.

Nell «IIpoBepka 3akOHA COXpaHEHHS UMITYJIbCA IIPU COYAAPEHUE IIAPOBY.

Nel2 «Omnpenenenue yCKOpeHUs CBOOOTHOTO MAICHUS.

Nel3 «Ompegnenenue ycKOpeHUs CUJIBl TSKECTH C IOMOILIBIO MAaTeMaTHUYECKOTro U (hHU3HUECKOro
MasITHUKOBY.

Nel4 «Omnpenenenrie k03(h(PUIIMEHTOB TPEHUS CKOJIBKEHUS U TPEHUS KQUEeHUsD».

Nel5 «3yyenue KpyTHIBHOTO 0AUIMCTUYECKOTO MASITHUKA.

Nel6 «3ydyenue coOCTBEHHBIX KOJICOAHHMI COCPEAOTOYCHHON CHCTEMBI».

Nel7 «M3yuenue GueHuin».

Nel8 «3ydyenue koneOaHmil CBA3aHHBIX CUCTEM.

Nel9 «MasitHuk MakcBenay.

No20 «M3mepeHne CKOpOCTH 3ByKa B BO3JyX€ METOJOM CIIOXKEHHS B3aUMHO-TIEPIEHINKYISPHBIX
KOJIeOaHu».

Ne21 «Omnpenenenne CKOPOCTH TMOJIETA «IIYJIM» METOJAOM KPYTHIBHOTO OANTMCTHYECKOTO MasTHHKA
Y OTIPE/IETICHUE MOMEHTOB MHEPIIMHU TBEPABIX TEID).

Ne22 «Omnpenenenne moayns FOura meroiom usruday.

Mouiekyasipaas pusnka (71a6. Ne308)

Nel. Onpenenenue koa¢dumerTa BA3KOCTH BO3AyXa KAIMMIUIIPHBIM METOIOM.

Ne2. Onpenenenve oTHOIIEHUS yAETbHBIX TEINIOEMKOCTEN Ta30B MeToioM Knemana u Jlesopma.
Ne3. Onpenenenue ko3 GUITUEHTA TEIUIONPOBOTHOCTH METOJOM HArpeToOi HUTH.

Ned4. Omnpenenenne yHUBEpCATbHONW Ta30BOM MOCTOSHHOW METOJOM HM30TEPMUYECKOTO H3MEHEHUS
COCTOSIHHUSL.

Ne5. Omnpenenenue cpenneit MHBI CBOOOIHOTO TPoOEra MOJIEKYJT BO3/1yXa

Ne6. Omnpenenienue OTHOIIEHUS TEIIOEMKOCTEH BO3IyXa IPH MOCTOSIHHOM JJaBJIEHUH U 00bEME.

No7. Onpenenenne koddpduireHTa 00HEMHOTO pACIIUPEHUS KUAKOCTH 110 MeToay rononra u [tu.

Ne8. Ompenenenne kod3dduuneHTa MOBEPXHOCTHOTO HATSKEHUs Hkuakoctu. OmpeneneHue
Ko3((dulMeHTa TOBEPXHOCTHOTO HATSKEHUS KHUIKOCTU B KallMJUIIPHBIX TPYOKax.

Ne9. MH3zyuenuwe 3aBUCHMMOCTH Ko3(uIeHTa IIOBEPXHOCTHOTO HATSHDKEHHsS PAacTBOpa  OT
KOHIEHTPALUU TEMIIEpaTyphl IO METOly MaKCUMAJIbHOTO JaBJIEHUS B ITy3bIPBKE.

Nel0. Onpenenenue ko3¢puineHTa BHyTpeHHEro TpeHUs KHUJIKOCTH 1o Metoay CTokca.

Nell. Onpenenenue u3MeHEeHHUs SHTPOIIUU IIPU HArPEBAaHUU U IJIABJICHUH OJIOBA.

Nel2. Onpenenenne ckopocTu 3Byka u ko3 dunuenra [lyaccona MeTo1oM CTOSYMX BOJIH

Nel3. Omnpenenenue TeIOEMKOCTH TBEPABIX TeEI

Nel5. Ompenenenue OTHOIIEHUS TEIMIOEMKOCTEH BO3JyXa HpU TMOCTOSHHBIX JABICHUU U 00BEME
PE30HAHCHBIM METOOM.

Nel8. Onpenenenue TEMIOTHI IJIABJIEHUS METAJLIOB.

Ne20. N3mepenne mexdazHoro ko3p@uirieHTa MOBEPXHOCTHOTO HATSKEHUSI.

Ne21. Onpenenenne ko3 puIMeHTa BI3KOCTH KHUIAKOCTH METOIOM 3aTyXaHHs KOJIeOaHH.

DJIEKTPUYECTBO U MarueTusm (J1ad. Ne305)
1. H3ydenwue 3akoHa pacupeeeHUsI CIyIalHbIX BEJIMYUH U €T0 OCHOBHBIX XapaKTEPUCTUK Ha MPUMEPE
M3MEPEHUI CONPOTUBICHUI pe3uCcTOpa.
2. V3ydeHue CHUCTEMAaTHUYSCKHX ITOTPEIIHOCTEH Ha TpPHMEpPE H3MEPEHUS COMPOTHBIICHUS PE3MCTOpA
METOJ0OM aMIIEpMETpa U BOJIBTMETPA.
3. H3ydenue yCTpoOWCTBAa H O3HAKOMJICHHE C HEKOTOPHIMH IMPUMEHCHHSIMH JJICKTPOHHOTO
ocumiorpaga.
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4. W3ydenue paboTa 3JIEKTPOHHOTO BOJIBTMETPA.

5. M3ydyenue kommneHcaTOpoB (MOTEHIIMOMETPOB) U X MpuMeHeHue aiis u3mepenus D/[C, HanpsokeHus
Y BEJIMYMH, (YHKIIMOHAIBHO C HUMU CBSI3aHHBIX.

6. M3ydeHue M3MEpUTENBHBIX MOCTOB M MX IIPUMEHEHHE Ul ONPEIENICHHs TApaMeTPOB IEKTPUUECKUX
LIETICH.

7. V3ydeHue IBHXKEHUS NOJBMXKHOM pamku ['anbBaHOMETpa MAarHUTO3JIEKTPUUYECKOM CHUCTEMBI U
HCCJIEIOBAaHUM OCHOBHBIX PEXKMMOB €r0 padOThI.

8. M3ydeHue MarHMUTHOrO NOTOKA, MATHUTHOM MHIYKIMU U HAIPSYKEHHOCTH MarHUTHOT'O TOJIS.

9. U3ydeHue 31EKTPUUECKUX MOJICH C MOMOIIBIO AJIEKTPUYECKON BAaHHBI U AJIEKTPOIPOBOISAIICH Oymar.
10. MccnenoBanue 31€KTPONPOBOAHOCTH U 3d¢eKTa Xoila € LEIb0 OINpeaesieHUs] KOHLEHTPaLUH
HOCHTEJIEHN TOKa, X NOJABUKHOCTU U SHEPTUHU 3aIPEIIEHHOM 30HbBI IPOBOIHUKA.

11. MccnenoBaHue CBOMCTB CETHETORIEKTPUKOB.

12. UccnenoBanre MarHWTHOTO TOJS 3€MJIM M ONpEAETICHHE DIEKTPOJAMHAMHYECKOW MOCTOSHHOM C
IIOMOUIBIO TAHTE€HC — raJIbBAHOMETPA.

13. OnpeneneHue yaeasHOTO 3apsiia JIEKTPOHA METOIOM MarHUTHOU (DOKYCHPOBKH.

14. UccnenoBaHue TpaeKTOpUN IBMXKEHUS DJIEKTPOHOB IMOJ JEHCTBUEM 3JIEKTPUYECKMX M MAarHUTHBIX
1oJiel U U3MEPEHUE YJENbHOI0 3apsa 3JIEKTPOHA METOAOM MarHeTpoHa

15. M3yueHne MarHuTHBIX CBOICTB BEIIECTB.

16. UccnenoBanue 3akoHa OMa MepeMEeHHOTO TOKa

OnTtuka (;1a6. Ne310)

No2. Omnpenenenune paguyca KpUBU3HBI JMH3bI M JUIMHBI CBETOBOWM BOJHBI C IMOMOILBIO KOJIEIL
Herorona.

Ne3. MuTepdepeniius: moiaockl paBHOM TOJIIIUHBL

Ned. Mzydenne nudpaKkIMOHHON PEIICTKH.

Ne5. HccnepoBanue 3aBUCMMOCTH HMHTETpajia M3JIydaTeNbHONW CIIOCOOHOCTH M IMPOBEpPKa 3aKOHA
Credana-bonbiimana.

No6. N3yueHne nonsipu3aliliOHHO- ONTUYECKUX SIBJICHUN.

Ne7. CniekTpockonuyeckoe Uccael0BaHue XPOMAaTUYECKOM MOJISIpU3aliiy CBETa.

No8. M3yueHue sBiIeHUS €CTECTBEHHOI'O BpALICHUs IIJIOCKOCTH MOJSPU3ALIUH.

Ne9. Uccnenoanue siBneHus 1udpakiiuu cBera.

Nel0. Onpenenenue GOKyCHBIX pacCTOSIHUNA MOJOKHUTEIBHOM U OTPULIATENILHON JIMH3 U MOJI0KEHUH
IJIaBHBIX TJIOCKOCTEH CIIOAKHON ONTUYECKON CUCTEMBI.

Nell. MccnenoBanue CieKTpOB MOTJIOLIEHHS U TPOITyCKaHUS.

Nel4. Onpenenenue nokaszaTens NPeIOMIICHUS U CpeIHEN TUCIEPCUU KUIKOCTEH U TBEPJBIX TEM C
nomoIneko pedpakromerpa ABBE.

Nel5. Onpenenenue nucnepcuu CTEKISHHBIX MPU3M C TOMOIIbIO TOHUOMETPA.

Nel6. Omnpenenenuie (GOKYyCHBIX PAcCTOSHUN M TOJNOXKEHHUS TJABHBIX IIOCKOCTEH ABYXJIMH30BOM
ONTUYECKON CUCTEMBI.

Nel7. Ompenenenue (hOKYyCHBIX PpacCTOSIHMNA TMOJOXKHUTEIBHOM M OTPHUIATENBHOM JIMH3 METO/I0M
becceuns.

Nel8. Onpenenenne OCHOBHBIX XapaKTEPUCTUK JUPPAKIIUOHHON PELIETKH.

Nel9. U3zyuenue nudpakuun @payHrodepa B KOrepeHTHOM CBETE Jiazepa.

Ne24. N3yuenune 3ak0HOB paBHOBECHOI'O TEIUIOBOTO M3ITY4ECHHUS.

OOpaseny BbINOJHeHHS O00pPadOTKH Ppe3yJabTATOB HM3MepPeHHH u 0(opMIiIeHUs
oT4yera

(Ha mpumepe mabopatopHoii paboTel Nel 1o MexaHUKe)

1. O0padoTka pe3ybTAaTOB NPAMbIX U3MEPEHU

1. Pe3ynbpTaThl u3MepeHui 3anucarb B Ta0AUILy 1:

Tabnuua 1.
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No /O A B (N0 B el ey | W el B,
v (M (MM (i) (MM (M (vin)? (MM (MM (n)’
M) ) ) M) ) )

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, _ _ _
A I 0 ¥=1,2 12,2 0 ¥=0,8 354 0 Y=1,2

2. Bpruncnuth cpeHee 3Ha4eHUE U3 N U3MEPEHUM:
o 13
n ; '
8+9+8+9+9 43 _86

5 5 MM:;
12+12+13+12+12 3 61

X =

= =—=1272
5 5 MM;
_ 35+36+36+35+35 177
7 = =—=354
5 5 MM.

Pe3ynbpTaThl cpefHUX 3HAUEHU 3amucath B Ta0uiy 1.
3. Haititu nmorpemHocTv OTAENBbHBIX U3MEPEHNN:

AX1 = 8,6-8 = 0,6 MM;

AXy = 8,6-9 =— 0,4 mMm;

AX3z = 8,6-8 =0,6 MmMm;

AX, = 8,6-9 =— 0,4 mmMm;

AXs = 8,6-9 =— 0,4 mm.

AHnanorugsHo onpenensieM Ay, Az;. Pe3ynbTarsl 3aHOCHM B Ta0auIly 1.

4. BBIYHCINTD KBAAPAThI OTPEIIHOCTEH OTICIBHEIX H3MepeHuit (AX)?, AY:), (AZ)%:

(Ax,))* = (0,6)* = 0,36 Mm*;

(AX;)? = (- 0,4)* = 0,16 MM;

(Axs)* = (0,6)* = 0,36 MM

(AXs)* = (- 0,4)> = 0,16 Mm%;

(Axs)® = (= 0,4)*= 0,16 mm>.

Amnanorndso onpezensieM (Ay;)%, (Azj)°. PesynbTaThl 3aHOCHM B Tabmumy 1.
5. Haittu cymMmy KBaapaToB NOTPENIHOCTEN OTAEIBHBIX U3MEPEHUM:

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

MM
5 2

2 (Ayi) =0,04+0,04+0,64+0,04+0,04=0,8
i=1 MM,

5
>(Az;)* =016 +0,36+0,36 + 0,16 + 0,16 = 1,2 )
i=1 MM®.

3HadeHus 3anucaTh B Tadmiry 1.
6. OnpeaenuTh BHIOOPOYHYIO TUCIIEPCUIO CPEAHETO apu(PMETHIECKOTO:
n
2 (Ax; )2
S2 _i=l
X =

n(n-1)
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12 08 12
———006 S ———004 S =~ =0,06

2
20 Y 20 20

><\N

S

7. 3amath 3HAUCHHE TOBEPUTEIbHON BeposiTHOcTH o = 0,95.

8. Onpenenutsh 1o Tabmue 2 3HaueHus ko3¢ punnentoB CTeiojieHTa (Mpu N =51 N =
00 U3MEPEHHSIX 1y n = 2,8 U ty,, = 2,0).

9. Haiitn moBepuTenbHBIM WHTEpBalT (AOCOMIOTHYIO MOTPENTHOCTh H3MEPEHHsS) IO
bopmyre:

2
Ax:\/s)%(tom)2 +(ta?'oj .52

rie O — mpuOopHast MOTPEerHOCTH ( AUIs JIMHEHKU oHa paBHa O = 0,5).
Tabmura 2

3Hauenue o

n 0,5 0,7 0,8 0,9 0,95 0,98 0,99 0,99
9
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 4,5 5,8 12,9
5 0,74 1,2 1,5 2,1 2,8 3,7 4,6 8,6
6 0,73 1,2 1,5 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 5,4
9 0,71 1,1 1,4 1,9 2,3 2,9 3,4 5,0
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 4,5
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 4,1

0,70 1,1 1,4 1,6 2,0 2,3 2,6 3,3

2
8)” + g (0,5)2 =0,47 + 0,11 = /0,58 = 0,8 my;

Ay = (0,5)2 =1031+0,11=10,42 =0,7 mv;

N
e

2
Az= \/0,06 (28)° + Ej (05)% =+/0,47 + 011 = /0,58 = 0,8 nou.

10. OleHUTh OTHOCUTENBHYIO MOTPEIIHOCTh H3MEPEHHUS:

AX 0,76 0,65 0,76
ex =—; &x=——=0088 &y =——=0053 &, =——=002L
X 8,6 12,2 35,4

11. OxoH4aTeNbHBIN PE3yJIbTAT 3aAIUCATh B BUJIE:
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x=(X+A)m; x=(86+08)my; y=(122+0,7)mm; z=(354%08)mm.
2. O0pabdoTKa pe3yIbTaTOB KOCBEHHBIX H3MePEeHUH

(Ha mpuMepe orpeaeneHus 00beMa Tena)
JInsi  KOCBEHHBIX HW3MEPEHHMM TMpejuiaraeTcs CIACAYIOMUA MOpsAoK 00paboTKu

pe3yJIbTaTOB:
1. Beruncisiercst cpennee 3nadenne Gpynxumn: (Y = f(X.9.2..),
2. JInst KaX10¥ KOHKPETHOM J1abopaTopHOU paboThl BHIBOAUTCS (HOpMysia KOCBEHHOM
MOTPEIIHOCTH:

2 2 2
AU = (%AXJ + QAy +(%AZJ +...
OX oy oz
ou ou ouU

e X ¥ & YacTHbIC€ MPOU3BOJHBIE MO OJHOM IEepEeMEHHOMN
COOTBETCTBEHHO, IPYTU€ MEPEMEHHBIE MPU 3TOM CUUTAIOTCSA MOCTOSSHHBIMHU BEJIMYMHAMMU.
B OonpmmHCTBE ciyyaeB yjao0Hee MOJB30BaThCcsl (HOPMYJTION JiE OTHOCUTEIBHOU
MOTPEIIHOCTHU:

X, Y,z

2 2 2 2 2 2
(@] (Y] (V) [ (D] (0
X Z
&y _aY — = || 2 + & o (/A
U U U U U

3. Boruncaus U u ®U | Hy)HO HaiiTH aGCOMIOTHYIO TOIPEIIHOCTD:

AU =g, -U

4. OKOHYATENLHBIN pe3yIbTaT 3anuckiBaercs B Buje: U =U AU

Boimie 0putn faHbl o0mue GpopMyiibl, KOTOpbIE OyIyT MCIOIb30BaHbI B JajJbHEHIIEM
npu 00pabOTKe pe3ybTaTOB KOCBEHHBIX M3MepeHuil. Huke mokazan nmpumep oOpadoTKu
pEe3yJIbTATOB KOCBEHHBIX U3MEPEHHUIA.

1. Haiitu cpennee 3HaueHue o0ObemMa Tena:

V=Xy-z

V =86-12,2-354 = 371417 av >

2. HaiiTh OTHOCHUTEINIbHYIO MOTPEIHOCTh % O00BbeMa:

2 2 2
AX Ay Az 2 2 2
&y = (—j {—j +[—j =\éx téy tég

X y Z

& = \/ (0,088)° + (0,053)° + (0,021) = /0,007 + 0,0028 + 0,000044 = 0,10.

3. Onpeaenuth aOCOMIOTHYIO MOTPEIIHOCTh ONpe/eIeHs] 00beMa Tea:

AV =V -¢g,;

AV =3714,17-010 = 3714 mm°.

PesynbraT u3MepeHUN MpeacTaBiIseT Cco00Ml MPUOIMKEHHOE YHUCI0, TOYHOCTH
KOTOPOTO OMpEeNsieTcs MOTPEIIHOCThI0. [IpuOnmKeHHOe YHMCIo MPUHATO 3aluChIBaTh
Tak, 4YTOOBI TMOTPENIHOCTh TOCJHenHeH [HU(pPbl HE TpPEeBhIIaTa JeCATH EIUHUI

COOTBETCTBYIOILETO pa3psa.
[Tpu Tako# 3anucu Bce uudpsl yncia, KpoMe nociennei, Oynyt BepubiMu. [locnenusis
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nmudpa YWcIa HA3BIBACTCS COMHUTEIBHOW, BCE MH(PHI TMpPaBee COMHUTEIBHOW —
HEBEpHBIMU. B MpuOIMKEHHOM 4YHCIlIe COXPaHSIOT OJIHYy HeBepHyro 1udpy. Hampumep,
€ClIM pe3yabTaT u3MepeHuil paBeH 1, 2763, a abGcomtorHas morpemHocts — 0,02, To
OKOHYaTeIbHBIN pe3yibTaT OyaeT (1,28 £+ 0,02), riae oTOpoIeHbl ABE HEBEpHBIC HUPHI,
OCTAaBJICHBI JIB€ BEPHBIC U OJIHA COMHUTEIbHASI.

4. OKpyriuTh pe3yJabTaThl U3MEPEHUH U 3alMCaTh OKOHYATEIIbHBIN pe3yJIbTar:

Vi & =Y 100%

V=(VEAV) v=371424371 ) v’ T v Sy S 10%,

[Tocne 3aBepmieHuss 0OpaOOTKH PE3yIbTATOB MPSMBIX W KOCBEHHBIX HW3MEpPEHUH,
UCXOJIsl U3 1eJId JIa0OpaTopHOU pabOThl M aHANM3a MOJYYEHHBIX PE3yIbTaTOB, MHUIIETCS
BBIBOJI.

Kpumepuu ouyenku (¢ oannax):

— 2 0aJjuia BBICTABIIACTCS CTYJEHTY, €CJIM OTYET BBIMOJIHEH MO BCEM TPEOOBAHMUSIM,
aKKypaTHO U 0e3 OIIMOOK;

— 1 6aan BBICTABISICTCS CTYACHTY, €CIM OTYET BBIIIOJIHEH IO TpeOOBaHUSAM, HO
HEaKKypaTHO U JIOMYIICHBI OIUOKH;

— 0 6a/1J710B BBICTABJISETCS CTYJICHTY, €CJIM OTYET HE BHITIOJIHEH.

3amura JjadopaTtopHoi padoThl (YCTHBIH ONIPOC)

CTpyKTypa YCTHOIO Onpoca:

VYCTHBIN ONPOC COCTOUT M3 YETHIPEX TEOPETUUYECKUX BOMPOCOB, HA KOTOPHIE CTYJICHT
NOJDKEH B TeueHue 60 MUHYT 1aTh B YCTHOM BHUJE WJIU B MUCbMEHHOM BUJIE Pa3BEPHYTHIM
OTBET.

IIpumepHbIe BONPOCHI 1JIs1 NPOBEAEHHUS YCTHOIO ONpoca:

MakpocucteMbl. CTAaTUCTUYECKUA Y TEPMOJIMHAMUYECKUI METO/IBI.

OcHOBHbIE MOHATHUS MOJIEKYJISIPHON (pr3uku Maccsl aTOMOB M MOJIEKYJI.

CocrosiHrEe TepMOoIUHAMUYECKOU cucTeMsl. [Iponecc.

BuyTpeHnHsis sHeprus cuctembl. PaboTa mpu n3MeHeHHsIX 00bema.

Temneparypa. [lepBoe Hayano TepMOAMHAMUKH.

["a3000pa3Hoe cocTosiHuEe. Y paBHEHUE COCTOSHUA UEATBHOTO rasa.

BHyTpeHHss SHEpTUsl U TEMJI0EMKOCTh HJI€aJbHOTO Ta3a.

N3onpoueccel. [lonmutponuyeckue npoueccsl.

. 'mnoresa o paBHOpacnpeneneHN SHEPTUH MO CTENEHAM CBOOOIBI.

10 PaboTa, coBepiiaemasi ra3oM Mpu pa3ITudYHBIX MPOIECCax.

11.Ban-nep-BaanscoBckuii ra3. BuyTpenusis sueprust Ban-aep-BaanbCcoBCKOro rasa.

12.Hacermennsid nap. [IpaBuio peraara. CBoiicTBa KPUTHYECKOTO COCTOSHUS.

13.Ypasuenue Ban-nep-Baansca. OTKIOHEHHE CBOWCTB ra30B OT UICATBHBIX.

14.®uznueckuil cMbICT TOCTOSIHHBIX, BXOJSUIMX B ypaBHeHue BaHn-nep-Baanbca.
Buyrpennss sHeprus raza Ban-nep-Baanbca.

15.9¢dekr Jxoynsa-Tomcona. duznyeckasi CyniHocTh dpdekra.

16.IlepBoe Ha4anO TEPMOAMHAMUKH.

17.06patumsle miporiecchl. Lluknuueckue mpoueccsl.

18.PaboTa uukna. Koagduuuent noneznoro aeicteud. Hukn Kapuno. uka Otro.
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19.Bropoe nauano tepmoanHamuku. @opmynupoBku KensBuna u Knaysuyca Broporo
HayaJia TEPMOJIMHAMUKHU ¥ SKBUBAJIEHTHOCTh 3THX (DOPMYITUPOBOK.

20.paBHOBeCHS Ha IPAHUIIEC MTAP-KUAKOCTh. CBONUCTBA CUCTEMBI MAp-KUIKOCTb.

21.Kunenue. YpaBuenue Knaneipona-Knaysuyca.

22.MertactabuibHbie cocTostHUS. [leperpeTast >KuIKOCTb.

23.11y3sippKoBBIe Kamephl. [lepeoxnaxaeHnsiii nap. Kamepa Bunbcona.

24 Kpucramiuzaius u IaBjieHue.

25.Kpucramnuzanus u cyonumanus. [lomumopdusm.

26.®a3oBbIe IEPEXObI IEPBOTO U BTOPOTO POIA.

Kpumepuu oyenku (¢ oannax):

— 3 0aj1a BBICTABIIACTCS CTYJIEHTY, €CIM CTYJSHT Jall MOJIHBIM, pa3BepHYTHI OTBET
Ha  BONPOCHL, MPOJEMOHCTPUPOBAJ 3HAHME (YHKIHOHAIBHBIX  BO3MOXKHOCTEM,
TEPMUHOJIOTMH, OCHOBHBIX 3JIEMEHTOB, YMEHHE NPUMEHSTh TEOPETUUYECKUE 3HAHMS NPHU
BBIMIOJTHEHUM TpakTudeckux 3aaaHuid. CTyneHT 0e3 3aTpyJHEHUl OTBETHJ Ha BCE
JOTIOJTHUTEJIBHBIE BOIIPOCHI;

— 2 0ajJia BBICTaBISIETCS CTYACHTY, €CIM CTYACHT pacKkpblll B OCHOBHOM
TEOPETHUYECKUE BOIIPOCHI, OAHAKO JOMYIIEHbl HETOYHOCTU B OIIPENEIIEHUH OCHOBHBIX
noHsTuil. [Ipu oTBeTE Ha AOMOIHUTENBHBIE BOIIPOCHI TOMYIIEHb HEOOIbIINE HETOYHOCTH;

— 1 0anu BBICTaBISIETCA CTYAEHTY, €CIIM MPU OTBETE HA TEOPETHUYECKUE BOMPOCHI
CTYJIEHTOM JOIYIIEHO HECKOJBKO CYIIECTBEHHBIX OIMIMOOK B TOJKOBAaHWU OCHOBHBIX
noHsATUH. Jlornka v MoJIHOTa OTBETA CTPAAAIOT 3AMETHBIMH U3bSHAMU. 3aMETHBI TPOOEIIbI
B 3HAaHUHM OCHOBHBIX METOJOB. TeopeTnyeckre BONPOCH! B LEJIOM U3JI0KEHBI I0CTATOYHO,
HO C IPOITyCKaMH MaTepuaia. IMeroTcss MpuHIUIMAaIbHbIE OIIMOKHU B JIOTHKE MOCTPOEHUS
OTBETa Ha BOIIPOC;

— 0 0an0B BBICTABISIETCS CTYJEHTY, €CJIM OTBET Ha TEOPETUYECKHE BOIPOCHI
CBUJETEIBCTBYET O HEIIOHUMAHWU WM KpaiHE HEMOJHOM 3HAaHUU OCHOBHBIX IOHSTHH H
MeToa0B. CTyIEHT HE CMOT OTBETUTh HU Ha OJMH JOIIOJHUTEIBHBIN BOIIPOC.

4.3.PeiiTunr-miian aucuuiuinubl (Ilpusokenne Ne 2)

5. YueOHO-MeTOAMYeCcKOe U HHPOPMAITMOHHOE 00ecrieueHre JUCHUIINHbI
5.1. IlepeyeHb OCHOBHOM U JOIOJHHUTEJIbHON Y4eOHOM JTUTEPATYPbI, HEOOXOAUMOM
JJI51 OCBOEHHA TMCHMILINHBI.

OcHoBHas JuTEpaTypa.
1. CuByxun, J.B. O6mmit kypc ¢usuku. Tom 1. Mexanuka [DIEKTpOHHBIN pecypc]
yuebHoe nocodue / JI.B. CuByxun. — DnekTpoH. AaH. — Mocksa : @usmatiurt, 2010. —
560 c¢. — Pexxum nocryma: https://e.lanbook.com/book/2313
2. CasenneB, U.B. Kypc obmeit ¢usuku. B 5-u 1. Tom 3. Monekynsapuas ¢usuka u
TepMOJMHAMHKA [DNEKTPOHHBIN pecypc] : yduebnoe mocobme / U.B. CaBenpeB. —
OnextpoH. nan. — Cankrt-IletepOypr : Jlans, 2011. — 224 c. — Pexum nocrtymna:
https://e.lanbook.com/book/706.

20


https://e.lanbook.com/book/706

JlonoJiHMTe IbHASA JIUTEepaTypa:

1. JIaGopatopHblif IPakKTUKYM MO oO1Iel (Ppu3nke U 3a7aHus MO0 CaMOCTOSATEILHON padoTe
JUIsL CTYIGHTOB XHMH4Yeckoro (axynbrera. Mexanuka. Y.l [DnekTpoHHBIN pecypc]:
JlabopaTtopHas pabdota Ne 20 / bamkupckuil rocyapcTBEHHBIM yHUBepcUTeT; coctT. [.1.
3amanoBa. — Yda: PULl baml'y, 2016. — DnekTpoH. BepcHs Iey. MyOJMKaluu. —
Joctyn BO3MOXKEH yepes DIIEKTPOHHYIO OuOIMOTEKY baml'y. —
<URL:https://elib.bashedu.ru/dl/local/Zamanova_sost_Laboratornyj praktirum po obschej
fizike 1 Lab 20 mu_2016.pdf

2. OmnpeneneHue YHHUBEPCATBHON Ta30BOM IMOCTOSHHOM METOJOM HW30TEPMHUYECKOTO
M3MEHEHUS COCTOSHUSA [DNEKTPOHHBIA pecypc]: 1abopaTtopHas padoTa 1Mo MOJEKYISIPHON
¢usuke Ne4 / baml'V; coct. @. M. I'mpdanona, P. P. llapeeB. — Ya: PUIl baml'V,
2014. — DnekTpoH. Bepcus mned. myoaukaui. — JlocTyn Bo3MOKeH uepe3 DIeKTPOHHYIO
OuOIMOTEKY baml'V. <URL.:
https://elib.bashedu. ru/dI/corp/G|rfanovaShafeevLabRabMolekF|Z|ke4 pdf

5.2. Ilepeyenn pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHMKAIIMOHHOM CeTH
«/HTEepHeT» M MPOrPaMMHOI0 ol0ecnevyeHusi, He00OXO0AMMBIX JJIs1 OCBOCHHUSA
AMCHUTITAHBI

1. DnektponHas OubOnuoreunas cucrema. Ob baml'V. — CoOcTBeHHast 3JIEKTpOHHAas
OubMMoTeKka y4eOHbIX M HAy4YHBIX 3JIEKTPOHHBIX W3JaHHUM, KOTOpas BKJIKOYAET W3JaHUS
npenojasareneid bamly. ABTopr30BaHHBIA JOCTYI MO MApOd0 U3 JIOOOH TOYKH CETH
Nurepuer. Peructpanus B bubmuoreke baml'V, nanpHelmuii 1ocTyn U3 000N TOUKHU
cetu Uutepuer. — https://elib.bashedu.ru/

2. DnekTpoHHass OuOIMOTEYHAss cUCTeMa .YHHUBEPCUTETCKas OMONMOTEeKa OHJIAMH. —
[TonmrorekctoBass BJ] y4eOHBIX M HAy4YHBIX SJEKTPOHHBIX W3JIaHUNA. ABTOPU30BAHHBIN
JIOCTYTI TIO MapoJTro U3 Mt000i# Touku cetu Uutepuer. Peructpanus B bubnunoreke baml'y,
JabHEHIINHA J0oCTyH B3 J1t000# Touku cetn MuTtepuer. — https://biblioclub.ru/

3. DnekrponHas OubnuoTeyHas cuctema usaarenbcTBa .Jlanb. — IlomHOoTekcToBas BJ|
y4eOHBIX M HAYYHBIX AJICKTPOHHBIX W3JaHHMA. ABTOPHU30BAHHBIA JOCTYI MO MApOJIO U3
mo0oii Touku cetu MuaTepHet. Peructparus B budnuoreke baml'y, gansHelmuii qoctyn
u3 000l Touku cetn MHTepHeT. — https://e.lanbook.com/

4. DnextponHblid kartajor bubmuoreku bamlyY — CrnpaBo4HO-TOMCKOBBIN ammapar
Ooubnmuorexku. Bxmrowaer B ceds cUCTEMY KaTaJlOroB M KapTOTEK, CIPABOYHO-
oubrorpaduueckuii hona. — http://www.bashlib.ru/catalogi/

6. MarepuajbHO-TeXHHYeCKasi 0a3a, HeoOXoauMasi sl OCYlIIeCTBJIEHHS
00pa30BaTeJIbLHOI0 MpoLecca Mo JUCHUIINHE

Haumenosanue Bup 3ansatuii | Haumenosanue [Iepeuenn
CIELIMATTM3UPOBAHHBIX 000opyI0BaHUs, JINIIEH3UOHHOT O
ayJIUTOPHIA, KaOWHETOB, MPOrPaMMHOT0 O0eCTieueHusl | MPOrPaMMHOTO
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nmabopaTopuii obecrieueHus.
PexBuzutsl
MOJITBEPIKIAIOIIETO
JTOKYMEHTa
1 2 3 4
l.yuebnass  aymuropus s | Jlekuuu Ayn.0l (¢umsmar xopmyu- | 1. Windows 8
[IPOBEICHUS 3aHATHI yueOHOE) Russian. Windows
JICKIIMOHHOTO TUIA: ayTUTOPHUS VYueOnas wmebenb, yueOHO- | Professiona | 8
No 01 (rmaBHBIN KOPITYC) HarsiIHble TocoOus, gocka, | Russian Upgrade.
2. ydebHasg ayauTopus s MYJIbTUMEIUA-TIPOEKTOD, Jluuensus OLP NL
MPOBEACHUS  TPYNIOBBIX W 9KpaH HACTEHHBIN. Academic Edition,
WHJIUBUTyaTbHBIX HoytOyk ormeparopa | 6eccpounasi. Jlorosop
KOHCYJIbTaL[HIA, yueOHas Asusk56¢h-x0198H Ne 104 or 17.06.2013
ayauToOpusi IS TEKYILEero Ayn.404 (KOMITBIOTEPHBIH | T.2, 2.Microsoft
KOHTPOJISI W IPOMEKYTOUHOMU KJacc, rymanutapubiii | Office Standard 2013
arrectanuu: aynuropuss Ne 01 KOPITYC) Russian.  Jlunensus
(TIaBHBIH KOpITyC), YueOHas mebens, | OLP  NL  Academic
KOMITBIOTEPHBIN KJIacc KOMITBIOTEPHI -15 MTYK. Edition, 6eccpounas.
ayIUTOpHUs Ne 404 Ayn.420 (rymanutapusiii | JJoroop Ne 114 ot
(rymaHMTapHBIN KOpIyc), KOpILYC) 12.11.2014
KOMITbIOTEPHBIT KJ1ace YuebHas MeOeb, MOHOOJIOKH | 3. Cucrema
ayIATOPUS Ne 420 CTaloHapHble 15 mT. LIEHTPAJIM30BaHHOIO
(TyMaHUTapHBINA KOPITYC). tectupoBanus baml'y
(Moodle). GNU
General Public
License.
yueOHas ayuTopus s | JlaGopatopn | JI.204, Ja6oparopus | 1. Windows 8
[IPOBEICHUA 3aHATUHN | ble pabOThI mexaHukHu (¢pusmar kopmyc- | Russian. Windows
nabopaTOPHOTO THMA /OOIIHIA yueOHoe) Professiona I 8
bu3npaKTHKyM/ VYuebnass wMeOenb, yueOHO- | Russian Upgrade.
(pusmar kopryc — yuebHoe) HarJsHbIe noco6us, | Jlunensus OLP  NL
ycraHoBKa «Moaynp tonHra u | Academic Edition,
Monynb cauray DOMI19(c | Geccpounas. [Jorosop
AJIIEKTPOHHBIM omoxom | Ne 104 ot 17.06.2013
dMIII-1), yCTaHOBKa | I.2, 2.Microsoft
«'mpockom» ®M18(c | Office Standard 2013
AIEKTPOHHBIM ooxoM | Russian. JInnen3us
OMIII-1), ycranoBka | OLP NL Academic
«Coynapenue maposy | Edition, Geccpounast.
OM17(c anekTpoHHBIM | [loroBop Ne 114 ot

6moxkom ®MIII-1), ycraHOoBKa
«MasTHUK YHHUBEPCAIBHBIN»

OM13(c JJIEKTPOHHBIM
o6moxom ®MIII-1), ycranoBka
«MasTHUK Makcsemia»
OM12(c AJIEKTPOHHBIM

6mokom OMIII-1), ycraHoBKa
«Mammnaa Atsyna» ®Ml11(c
AIIEKTPOHHBIM 6J10KOM
OMIII-1), YCTaHOBKA
«MasTHUK HaKJIOHHBIN» OM,
yCTaHOBKA  «YHUQWISIPHBII

12.11.2014
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noaBec ¢ mymkoiy OMI15(c

AIIEKTPOHHBIM OJI0KOM
OMII-1), YCTaHOBKa
«MasTHHUK ObepbOekay
OM14(c AJIEKTPOHHBIM
OJ0KOM OMIII-1),

nentpudpyra K-24, cyerumk
ECA.

JI.308, MOJIEKYJISIPHOM
¢pusuxkn (pusmar kopmyc -
yueOHoe)

VYuebHast Mebenb, yueOHO-
HarJsiHbIC nocoous,
YCTaHOBKa OIITI1-1,
yCTaHOBKa DIIT1-2,
yYCTaHOBKa @IIT1-3,
yCTaHOBKa DIIT1-4,
yCTaHOBKa @IIT1-6,
YCTaHOBKa OIIT1-7,
yCTaHOBKa DIIT1-8,
JKUJKOCTHBIE MOHOMETPHI — 3
IIT., TePMOCTaThl — 5 mIT.,

reHeparop, ociuiorpag — 2
IIIT.

YuraneHbii 3a1 Ne2

CamocTrosTen

Hayunsiii u y4eOHbIil dous,

1. Windows 8

(¢m3mar koprryc- yueOHOER) pHas paboTa | HayuHas mnepuonuka, WIi-Fi | Russian. Windows
noctyn g MoOwibHbIX | Professiona | 8
YCTPOMCTB, HEeOrpaHWYCHHBIN | Russian Upgrade.
moctyn k¥ OBC wu  BJ; | Jlunensus OLP NL
KOJIMYECTBO rmocago4Hsix | Academic Edition,
mecT — 50. 6eccpounas. Jlorosop
Ne 104 or 17.06.2013
r.2. Microsoft Office
Standard 2013
Russian.  JIuuensus
OLP NL Academic
Edition, 6eccpounas.
HoroBop Ne 114 ot
12.11.2014
YUuranpHpli 3ai1  OuoOnuoreku, | Camocrosdres | YueOHast  MeOenb,  JOCKa,

ayautopus 402 (rymMaHUTapHBIN

pHas paboTa

KOMIILIOTCPBI B KOMIIJICKTC (5

KOPITYC) IIT.): MOHHUTOp Samsung,
CHUCTEMHEI  OlOK  Asus,
KJIaBHATYypa, MBIIIb,
CTeIUIaXH, ETS
KapTOTEYHbIC,
KOMOMHHPOBaHHBIE.

Aynutopus Ne 613 | Camocrositen | YueOnast MeOellb, IOCKa,

(rymMaHUTapHBIA KOPITYC)

bHas paboTa

MOHOOJIOK CTallMOHAPHBIM —
15 mwr.
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Ipunoxenne 1

MHNHOBPHAYKHN POCCUN

®I'BOY BO «BAIIKMPCKUN T'OCY JAPCTBEHHBI YHUBEPCUTET»
NMHCTUTYT UCTOPUU U T'OCYTAPCTBEHHOI'O YIIPABJIEHU

COJIEP’)KAHUE PABOYEH ITPOT'PAMMBbBI

JVCLUIIINHBI «DNEeKTPUYECTBO U MAarHEUTU3M» Ha 3 CEMECTp

(HaMMEHOBaHUE JTUCIIUTIINHBI )
OYHas
dbopma oOyueHus

Pabouyro mporpamMmy OCyIIECTBIISIOT:
Jlexkmuu: poreHt, K.d.-M.H., ['updanosa ®Paro3a MapcoBHa

(IOMKHOCTB, y4. CTENeHb, ($.1.0.)

JlaGopatopHble 3aHITHS: IOIEHT, K.¢.-M.H., ['updhanoa diroza MapcoBHa

(IOIKHOCTB, Y4. CTENeHb, (.1.0.)

accuctertT [lladeeB Pumar PamuneBuu

sk3aMeny/3auery/muddepennmpoBannomy 3auety (KoHTposn)

O0bem
Bua padorsi

TUCIHUNJIMHBI
O6mas TpynoeMkoctb qucturinibl (3ET / yacoB) 4/144
Y4eOHBIX 4acOB Ha KOHTAKTHYIO PabOTY C MPEno/iaBaTeseM: 73.2
JIEKIUI 36
71a00paTOPHBIX 36
npyrux (TpymmoBasi, HHIWBUIyadbHas KOHCYJIbTAIUS U WHBIC
BUJIbI y4EOHOW MESITeNbHOCTH, TpeaycMaTpuBaromue padorty | 1.2
oOyuaronuxcs ¢ npenojaasaresieM) (OKP)
Y4eOHBIX YacoB HAa CaMOCTOSTENbHYIO PaboTy 00ydaromuxcs 18
(CP)
Y4eOHbIX 4acoB Ha MOATOTOBKY Klgog

dopma KOHTPOJIA:
IK3aMeH 1 CEMECT)
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Ne Tema u conepxanue dopMa n3ydeHuss MaTepuasoB: OcHoBHas u 3agaHus 1o ®opMbl
n/m JIEKUWH, MPAaKTUYECKUE 3aHATHS, JIOTIOJIHUTENbHASL | CaMOCTOSITEINb KOHTPOJIS
CEMHUHAPCKUE 3aHATHUSA, auTeparypa HOU pabote CPC
nabopaTopHbIe PabOTHI, CTYJICHTOB
caMmocTosTeNbHas paboTa u
TPYJIOEMKOCTb (B yacax)
JIK 1P JIP CP
MOAVYJIb 1 Mexanuka. Monekynspraas pusuka. -

1 HekoTtopsie cBeleHHs K3 MaTEMaTHYECKON 2 - 4 1 [1]Tn.1 §§1-4. [1] §§1-4. Brimonaenue
CTaTUCTUKU U TeOpHH morpemnocteit. O6pabdoTka [2] Beenenue, §§ | [2]. .2 (§§ 1- Y 3a11uTa
PE3yNbTaTOB U3MEPEHUN, OLIEHKA MOTPEIIHOCTEH. 1-8. 2), .3 (§§1-7 | nabopaTopHo

Homn. murep. Metonuueckue | i paboTel Ne
1.Tn.2 (§§ 1-2), yKa3aHus K 1
3 (§§1-7 nabopaTopHOH
pabote No 1
2 | [Ipenmer mexanuku. Kunematuka. [IpoctpancTBo u 1 - 1 [1]T.1 §§5-9. [1] §§1-4. Tecr,
BpeMms. CtenieHu cBo0o 6. KiHeMaTuyeckoe [2] §§ 86-88. [2].Tn.4 (§§ 1- | TIucemennas
onucaHue ABmxeHus. CKopocTh MaTepUaIbHON Homn. nutep. 2), tn.5 (§§1-7 pabora 1
To4KHU. Y ckopenue. HopmanbsHOe 1 1.Tn.2 (§§ 1-2), | Meroauueckue
TaHI€HIMAJIbHOE YCKOpeHue. JIBUKEHUE TOUKHU 110 rin.3 (§§1-7 yKa3aHUus K
OKPYKHOCTH. JINHEHBIE U yTIIOBBIE nabopaTtopHoOit
XapaKTePUCTHKU JIBIXKECHUS pabote
3 Juuamuka. [lepssiit 3akoH HeroTona. Macca tena. 3 - 4 1 [1] §§17-18. [1]Tn.4 §§ 81- Tecr,
Bropoii 3akon Hetotona. Ob6mas ¢opma BTOporo [2] §§ 96-98. 89. [Iucbmennas
3akoHa Herotona. Tpernii 3akon HeroToHa. Hom. mutep. [2]. Tn.4 (§§ 1- pabora 1
Oueprus. Pabora. MormHocTs. Buabl 2Heprum. 2), .5 (§§7-8 | BeimonaeHue
Kunernueckas sneprus. [loreHunanbHas sHEprusi. Mertonuueckue W 3aIluTa
3aKOH COXpaHEeHHSI SHEPTUH. YKa3aHUs K nabopaTopHO
Junamuka TBepaoro tena. LlenTp macc. nabopaTopHOH i paboThI
[ToctynarensHOE U BpallaTelbHOE ABMKECHHUE. pabote

MowmeHT nHeprmu. MoMeHT cuibl. OCHOBHOE
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ypaBHEHHE JUHAMUKHU BPALIATEIbHOTO JIBHKEHUSI.
Teopema ['toirenca-Ilrelinepa. MomeHT
MMIyJbca. Y paBHEHHE MOMEHTOB. 3aKOH
COXpaHEHUsI MOMEHTA UMITYJIbCa. DHEPrUsl
Bpalllalolerocs u katsmerocs teia. Pabora mpu
BpalllaTeIbHOM JIBH)KEHUU.

KonebatenbHoe nBIKEeHUE. Y paBHEHHE [1] §§23-24. [1] §§. Brinosinenue
rapMOHHMYECKHUX KojieOaHui. [1pyKuHHBII [2] §§ 96-108. [2]. Tn.2 (§§ 1- Y 3aIluTa
MaaTHUK. [lepron u yacrora. Dueprus Hom. mutep. 2), tn.3 (§§1-7 | maGoparopHO
KoJieOronerocs Tena. Ou3ndeckui u 1.Tn.2 (§§ 1-2), | Meroanyeckue i paboThI
MareMaTuyeckuil MmasTHUK. buenus. 3aryxaromnie 3 (§§1-7 YKa3aHUS K [TuceMmennas
kosnebanus. JlekpemeHT 3atyxanus. JloOpOTHOCTS. nabopaTopHOH pabora 1
Brinyxnennsie konebanus. Bonnsl. [IpononsHbie u pabote Ne 1
MOTIEPEYHbIE BOJIHBI. XapaKTEPUCTUKU BOJIHBI.
VYpaBHEeHMSI IIIOCKON U CPEpUUECKOI BOIHBI.
BonnoBoe ypaBHenne. CKOpOCTb pacrpoCTpaHeHHs
BosiH. MHTepdhepentus u qudpakius BOTH.
O dexr Homepa.
Craructuueckas pu3uka U TepMOIMHAMUKA. Tecr,
OnBITHBIC 3aKOHBI HJICATHHOTO Ta3a. Y paBHEHUE [TucemenHas
COCTOSIHHS HIealbHOTO ra3a. Temmneparypa. . . pabora 1
2.6.8; 6.10;
MonekynapHO-KUHETHYECKask TEOPHUS ra3oB. 1.§41—§43 6.18 6.24 Brimosninenue
OcCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM R U 3a11uTa
TEOpUU T'a30B. 1abopaTopHO
i1 paboThI
Pacnpenenenne Makcemia. Pactipenenenue Tecr,
MOJIEKYJI ra3a 1o ckopoctsiM. CKOpoCTH. [TucemenHas
Bapomerpuueckas popmyna. Pactipenencaue 2.6.25; 6.33; pabota 1
bonpumana. BHyTpeHHSI SHEPTHs U TETLIOEMKOCTH 1. §44 — §47; 6.36; 6.46; Brinonnenue
UJICATHHOTO Ta3a. AqrnabaTHIeCKHid MpoIiecc. §50; §52; §53; §55; 6.69; 6.75; 1 3aIUTa
[Tonurponuyeckuii npouecc. PaboTsl, 6.80; 6.118 nabopaTopHO
COBepIIIaeMbIE HICaTHHBIM T'a30M MTPH Pa3TUIHBIX it paboTHI

Iponeccax.
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7 ITepBoe Hauasio TepMoguHaMuku. [Ipumenenue Brinosnnenue
MIEPBOTO HaYyaja TEPMOJAMHAMHUKH K H30IPOIECCaM. U 3aIMTa
[Tpouecchsi. n1abopaTopHO
Muxkpo- u makporpoueccsl. CTaTUCTUUECKU BEC. i paboThI
OHtponus. Bropoe Hayano TepMOIMHAMHKH. 1.8§51; §54 2.6.30; 6.47
Pasznuunsie popmynupoBku. Teopema HepHera.
Huxn Kapro. KoadduruenT nose3noro nencTBus.
Peanbubie ra3pl. OTKIOHEHHE T'a30B OT
ujieasibHOCTH. YpaBHeHne Ban-nep-Baanbca.
MOVYJIb 2. D1eKTpru4ecTBO U MarHeTU3M
Ontuka. KBanroBas ¢pusuka
8 DNeKTpUYeCcKuil 3aps/. 3aKOH COXpaHEHHS 3apsia. [1-3] nosropenue | Komnoksuym
3akoH Kynona. Cucremsl equHULL B Hom. [3, §] yueOHOT0 Brinonnenue
aJIEKTpOMarHeTu3Me. BeKTopHbIe U CKaJsipHbIE Mmarepuana ¢ ¥ 3aII1Ta
XapaKTePUCTHKU SJIEKTPHUECKOTO TOJISI. UCIIONIb30BaHu | Jab0opaTopHO
HanpspkeHHOCTD M TOTeHIHA. DJIEKTPUUYECKHM €M Y4eOHUKOB, i paboThI
JUTOJb. DHEPrusl IEKTPUUECKOTO MOJIS. paboTa ¢
KOHCIICKTOM
JICKIIUH
1.[1-3]
2.[4,5,8, 9]
9 [ToTox BeKTOpa HAPSKEHHOCTH DIIEKTPUIECKOTO [1-3] 1.[1-3] Komnoksuym
nonst. Teopema ["aycca. Beiuncnenue nosnei ¢ 1. §§ 20-24, 2.[4,5,8,9] | Bemoanenue
nomouibio Teopemsl ['aycca. [IpoBoaHuku 1 2. §§ 24-39 U 3alUTa
TUDIIEKTPUKHU B JIEKTPUYECKOM ToJie. Bextop nabopaTopHO
BJIEKTPUYECKOT0 cMelleHus. BekTop nonspuszanuu. i paboThI
Kongencarop, anekrpoemkocts. Konaencarop,
3aIOTHCHHBIN TUAJICKTPUKOM. DHEPTHUs
KOHJIEHCaTopa.
10 DNEKTPUUECKUAN TOK B IIPOBOTHUKAX. [1-3] 1.[1-3] Bemonaenue
DneKTpoABMKYyIas cuia. 3akoH Oma. 1. §§ 12-19, 2.[4,5,8, 9] 1 3aIl1Ta
ConpoTHBIICHHE TTPOBOIHHKA. 2.8§ 11,25-28 1abopaTopHO
PaboTta 1 MOIITHOCTH MOCTOSTHHOTO TOKA. 3aKOH it paboThI

[xoynsa-Jlenna. Dnektpudeckue nenu. 3smepenue
napameTpoB dJIeKTpudeckux nenei. [Ipasuna
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Kupxroda

11

B3anmoznencTere MpoBOJIHUKOB C TOKOM.
MaruutHas uaaykius. 3akon buo-Casapa-
Jlanmaca. MarHuTHoe 1ojie KOHTypa ¢ TOKOM.
MarnuTHOe nosie aABuxyuerocs 3apsaa. Cuna
Jlopenna. Cuna Amnepa. Kontyp ¢ Tokom B
MAarHuTHOM MOJIE.

1. §§ 40-41

OcH. nuTt-pa
[1-3]
Hom. [1,2,3, 8,
9

Komnoksuywm,
ITucemennas
pabota 2

12

HamaranunBaeHue MarHeTHKa. O6’b$ICHeHI/Ie arua- u
napamarueTusma. [Ipupoaa MoKy IsIpHBIX TOKOB.
OObscHeHnue GpeppomaraeTusma. SIBneHue
AJIEKTpOMarHuTHoM MHIyKiuu. OnbiTel Dapanes.
SBnenue camonHAyKIMHU. TOKM IpH 3aMBIKaHUU U
pa3MbIKaHUH IIETICH.

1. §§ 37-39,
2. §§ 73,74,
79,80

OcH. nut-pa
[1-3]
Hom. [1,2,3, 8,
9

Komnoxsuywm,
IIncemennas
pabora

13

KBasucranumonapusie Toku. CBOOOIHBIEC KOJIEOaHUS
B KOHTYpe 0€3 aKTUBHOT'O CONPOTUBIICHUS.
CBoOoHBIC 3aTyXaloIIKe KOJIeOaHusl.
BeinyxaeHHble anekrpuueckue koaedanus. Pabora
Y MOILIHOCTb NIEPEMEHHOr0 ToKa. Buxpesoe
aneKTpuyeckoe nose. Tok cMenieHus. Y paBHEHUS
MakxkcBesuia B MHTErpaibHON U 1uddepeHanbHoml

dbopwme.

1. §§ 48-53

1.[1-3]
2. Jlom. [1-3, 8,
9]

Komnoksuywm,
IIucemennasa
pabota 2

14

OcHoBHbl€ 3ak0HBI ONTHKH. [loHOE oTpakeHue.
Tounkue nuH3bl. M300paXkeHre NpeMeToB ¢
MOMOIIIbIO JIMH3. AGepparuu (OrperHOCTH)
ontuyeckux cucteM. OCHOBHBIE (POTOMETPUYECKHE
BEJIMYMHBI U UX €IMHULBL. DJIEMEHTHI 3JIEKTPOHHOMN
OIITHKH.

1.§165 — §168

1. §169

Komnoksnym

15

Pa3BuTue npeacraBieHuii 0 IpupoJie CBETA.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTH CBETOBBIX
BosiH. HTepdepennus ceera. MeTo sl
HaOoAeHNs MHTEp(EPEHIINN CBeTa U IPUMEHEHHE
untepdepenuu ceera. Mutepdepenius ceera B
TOHKHUX IJICHKAX.

1.§170 — §173

1.§174

Komnoksnym

16

ITpunnun I'tolirenca-dpenens. Meron 30H

1.§176 — §181

1.§182 — §184

IIuceMmennasa
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®penens. [Ipsamonnneiinoe pacipocTpaHEHUE
ceta. [ludpakius OpeHenst Ha KPyrioM

otrBepctuu. udpaxnus Openens Ha Kpyriom

nucke. Jludpakuus @payHrodepa Ha OTHOM IIEITH.
Hudpakuus @paynrodepa Ha AubpaKIIHOHHON
pemrerke. Judpakmust Ha TPOCTPAHCTBEHHOM
pemerke. @opmyna Bynbda-bparros.
Pa3pemaromniasi ctocOOHOCTh ONTHYECKUX
npu6opoB. [lonsTue o romorpadum.

pabora 2
Komnoksuym

17

Hucnepcus cBera. DNeKTpOHHAs TEOPUSI IUCTIEPCUN
cgeta. [Tormomenue (abcopOius) cBera. Ipdekt
Honnepa. M3nyuenue BaBuiioBa-UepeHkosa.
EcTecTBEHHBIN U NOJIAPU30BAHHBINA CBET.
[Tonspu3zanus cBeTa npu OTPAKEHUU U
MPETOMJIEHUH HA TPAHHULIE IBYX JTUDJICKTPUKOB.
JBoiinoe nydyenpenomiienue. [lonspuzanuonssie
MPU3MBI U TIOJIIPOUIbI. AHAIHU3 TTOJIIPU30BAaHHOTO
ceera. Ontuueckas anu3oTponusd. Bpamenue
TJIOCKOCTH MOJIAPU3ALIHAH.

1. §185 - §196

1..§197 -
§206

IIncemennas
pabora 2,
Konnoksuym

18

Monenu aroma Tomcona u Pezepdopaa.
JIuneiyaTselil cnekTp aroMa Bogopoaa. [loctymarsr
bopa. Oneitel ®panka u ['epua. KopmyckyisapHo-
BOJIHOBOM JTyaJIn3M CBOMCTB BemecTsa. Hekoropsie
cBoiicTBa BOJH Jie bpoiinsa. CooTHomeHue
HeonpeaeneHHocrel ['elizenbepra.

1.§165 — §168

1. §169

IIncemennas
pabora 2,
Komnoksuym

19

BonHoBast pyHKIMS U ee CTaTUCTUYECKUN CMBICIT.
O6miee ypaBuenue lllpenunrepa. YpaBuenue
[lIpenunrepa 11 cTaliMOHAPHBIX COCTOSHUM.

Yactuia B OTHOMEPHOU MPSMOYTOJIBHOU

«TTOTEHIIUAILHON sIMe» C OECKOHEYHO BHICOKUMU

«cTteHKaMm». [Ipoxok1eHue 4acTUIlbl CKBO3b
NOTEHIMATBHBIN Oapbep. TyHHENbHBINA Y3PPEKT.
JIMHEHBIN TApMOHNYECKHUIN OCIIUILISITOP.

1. §223 — §225

1. §226 — §228

IIncemennas
pabora 2,
Komnoksuym
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20

AToM Boaopoaa. 1S-COCTOSIHME 3JIEKTPOHA B aTOME
Bojopoaa. Crun anektpoHa. CIMHOBOE KBAHTOBOE
yucao. [IpuHnun HepazauuuMOCTH TOXKAECTBEHHBIX
gactuil. ®epmuonsl 1 6030Hb1. [Ipuaiun [aymm.
Pacnipenenenue 31€KTpOHOB B aTOME 1O
coctosiHUsM. [lepuoanyeckas cucrema 3JIEMEHTOB
.. Menneneena.

PentrenoBckue criekTpbl. MOJIEKYIIbI: XUMUYECKUE
CBSI3H, MMOHATHE 00 SHEPreTUUECKUX YPOBHSIX.
Monekynsipuble criekTpsl. KoMOuHanonHoe
paccesinue cBera. [lorionienue, CHOHTaHHOE U
BBIHYXJICHHbIC W31y4eHus. Jlazepsl.

1. §229 — §231

1. §232 — §233

ITucemennas
pabota 2

Bcero yacos:

36

36

70.8
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JucuuIinaa /MOIyIib/

[Ipunoxenne Ne 2

PelfiTuHT — TU1aH TUCIIUILINHEI
duzuka

(Ha3BaHME MUCIMILIMHBI COTJIACHO paboueMy yueOHOMY TUIaHY)
CnemmansHocTh 10.05.05 «be3onacHocTs MH)OPMAIIMOHHBIX TEXHOJIOTHHA B IPAaBOOXPAaHUTEIBHOM cdepe

Kypc 1 ,cemectp 1
Kadenpa: obmelt hu3uKu
Bunet  yueOHoit  gestenvHocTH | bann 3a | Yucno baynel
CTYIEHTOB KOHKPETHOE 3aaHui Munumaned | MakcumalbH
3a/1aHue 3a bIf 13174
CEMECTp
Monyns 1. Mexanuka. MonekyssipHast Gu3nKa.
Tekynuii KOHTPOJIb
1. TecTOBBI KOHTPOJIb 1 10 0 10
2. Yder pedThHTa 3a JaOOpaTOpPHBIC 0.5 3 6 15
paboTHL
PyOexHBIN KOHTPOITb
1. [luckmeHHas KOHTpOIJIbHAs padora 1 0-5 2 0 10
Bcero 6amioB 3a MoTyITh: 0 35
Moyib 2 DnektpudecTBo M MarHeTn3M. Ontuka. KBantosas ¢usuka.
Tekynuii KOHTPOJIb
1. KommoxBuym 5 2 0 10
2. Yuer peHTHHTa 3a J1a0OpATOPHBIE 2.5 3 6 15
paboThL
PyOexHBIN KOHTPOITb
1. IluceMenHast KOHTpoJibHas padora 2 | 0-5 2 0 10
Bcero 6amioB 3a MOyh 0 35
[loommpuTensHbIe OaMITBI
1. CtygeHdeckas oauMIuaga |
HToro moompuTenbHbIX 0aJI0B 0 10
ITocemaemocTs (0aITBI BEIYUTAIOTCS U3 001Iei cyMMBbl HAaOpaHHBIX 0AIIIOB)
1.ITocemenne IEKIIMOHHBIX 3aHIATUI 0 -6
2.IlocemeHne MPaKTUIECKUX 3aHITHN 0 -10
HTOroBbIii KOHTPOJIL
Ok3amen/ 12 (Bomnpoc Ouiera) |2 Bonpoca  |Makc. 24 0. 30
3 (mom. BOIIpOC) 2 Makc. 6 6.
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