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1. Heab 1 3a1a4M (pOHIA OLIEHOYHBIX CPEACTB

enbto co3ganuss POC y4yeOHOM JTUCLUIUIMHBI SIBIISETCS  CO3JaHUE
MHCTPYMEHTA, IO3BOJIIIOLIETO YCTAaHOBUTH COOTBETCTBUE YPOBHSI ITOATOTOBKH
CTyJIeHTa Ha JaHHOM 3Tare 00y4uenus TpedboBanusim OI'OC BO no cnernmanbHOCTH
23.05.01 HazeMHbIe TPaHCIIOPTHO-TEXHOJIOTUYECKHUE CPEACTBA.

®OC 1o IUCUMIUIMHE pelaeT 3aJadyd: KOHTPOJIb IpoLecca OCBOECHUS
CTYJCHTaMH YypPOBHS HEOOXOJMMBIX 3HAHUM, yMEHMH, HAaBBIKOB M YpPOBHS
no3tanHoro (opmupoBaHus KoMmmeTeHIi, ompeaenenHsix B OIIOIL, mo
creunanbHocTH 23.05.01 Hazemnble TpaHCHOPTHO-TEXHOJOTHYECKUE CPEICTBA.;
KOHTPOJIb W YIPABJICHHE JOCTHKECHUEM BBIIYCKHUKAMH 1I€JIEW peanu3alnnuu
OIIOII, onpeneneHHbIX B BUAEe HaOOpa COOTBETCTBYIOLIMX KOMIIETEHIIMIM; OL[EHKA
JOCTH)KEHHM CTYJEHTOB B IIPOLIECCE M3YYEHUs JUCLUIUIMHBI C BBIICICHUEM
IIOJIOKUTEIBHBIX (oTpHULIATETBHBIX ) pE3yNbTaTOB U IUTAHUPOBAHUE
IIPEYIPEKTAIOIIHNX, KOPPEKTUPYIOLINX MEPOIIPUATHH. Obecrnieuenue
COOTBETCTBUSl PE3YyJbTAaTOB O0OydeHMs 3adadaM Oyaymed npogdeccuoHaIbHOU
NEATEIbHOCTH 4Y€pe3 COBEPLICHCTBOBAHME TPAJULMOHHBIX W  BHEAPEHHE
MHHOBAIIMOHHBIX METOJIOB 00y4YeHHsI B 00pa3oBaTeIbHBIN MPOIECC Y HUBEPCUTETA.

Haznauenue ¢oHma ONEHOYHBIX CPENCTB OMPENEISIET €ro MCIOJIb30BaHHUE
JUISL U3MEPEHUS] YPOBHSI JOCTHKEHHUI CTylIEHTa B pe3ysbTare 00y4eHHUs MO OJIHOM
Teme (pasaeny) U COBOKYMHOCTH TeM (pa3zesioB), B LIEJIOM 10 AUCHUILINHE (PU3MKa
U JUCHUIUTMHAPHOMY MOJYJIIO.

2.HopMaTHBHBIE IOKYMEHTbI

®OC pazpaboran Ha ocHoBe DeniepanbHOrO rocy1apCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTA BBICIIET0 0Opa3oBaHus Mo crneruaibHocTu 23.05.01
«HazeMHbIe TpaHCTIOPTHO-TEXHOJOTUYECKHUE CPEJICTBA», pabouel MporpaMMel
JTUCHUTUINHBL «DU3nKay



3. IlepevyeHb KOMIIETEHIMII ¢ YKa3aHMEM 3TAaNOB UX ()OPMUPOBAHUS B
npoiuecce 0CBOCHHUS UCHUILTUHBI. DOPMBI KOHTPOJISI (POPMHUPOBAHUS

KOMIIETEeHLMH.
Oopa3oBatens | Tun
Itan popmMupoBanusi P dopma
Komnerenuus HbIe KOHTPOJI
KOMIETeHIN I KOHTPOJIAA
TEXHOJIOTUH Ll
. JEKIH
OIIK-1 - Crocoben TEOPETHICCKHUI CaML;CT(,)ﬂTeJ'IBHa rexympii | TECTAPOBAHNE B
CTaBUTh M PCIIATH (MH(pOPMALIMOHHBIH) 4 pabora Y LMS Moodle
WHXEHEPHBIE U HAYYHO- P
BBITIOJTHEHHE U
TEXHUYECKHE 3a1a4U B MPaKTUIECKHE,
% TTPAKTHKO- CAMOCTOSITENbHA | TEKYIIHit | oo o
chepe cocit . OpPUCHTUPOBAHHBIN 4 pabora Y 12a00apTOPHBIX
npodeCCHOHATBHON p paGor, PT'P, 3auer
JEATEIIbHOCTHA U HOBBIX
MEXIUCIIUTUTMHAPHBIX
HaIlpaBJICHUM C
MEHOIE3OBARHCEM OIICHOYHBII aTTecTanus mpomexy | PIP, sisamen,
€CTECTBEHHOHAYYHBIX, 1 H TOYHBIH | 3a4eT
MAaTEMATUYECKAX U
TEXHOJIOTUYECKUX
MoJeel
. JIEKIIH
OIIK-4 - CriocoGen TEOPETUIECKUI CaMﬁCT(’)HTeHbHa rexvuii | TECTHPOBAHKE B
IIPOBOIUTH (nHGOpMaIOHHBIN) 4 pabora v LMS Moodle
HCCIIENOBAHM, P
BBITIOJIHEHHUE U
OPTraHU30BHIBATH MPaKTUIECKHeE,
HPAKTHKO= CaMOCTOSITEbHA | TEKYLIHN sanuira
CaMOCTOSTCIIEHYIO 1 OpPUCHTUPOBAHHBIN 4 pabora Y n1abopaToOpHBIX
KOJUIEKTUBHYIO HAYYHO- p paGot, PIP, 3auer
HCCIIEN0BATENBCKYIO
JEeSTEIIbHOCTD IIPH
PEIIEHUHN WHKEHEPHBIX U
HAyYHO-TEXHUUYECKHUX
3aJ71a4, BKITFOYAKOIIUX
INIAaHUPOBAHUC U OILICHOYHLIN aTTecTalus gggr;;f:y ;EE;amaMeH’
TMOCTAHOBKY CIIOKHOTO
3KCIIEPUMEHTA,
KPUTHYECKYIO OLICHKY U
WHTEPIIPETALUIO
pe3yapTaToB




4.IToxa3zaTeu M1 KPpUTEPUH OLlCHMBAHUA (P)OPMUPOBAHUS KOMIIETECHIIHIA

Ta6muia 4.1 — [TokazaTenu u KpUTEpUU OIICHKH PE3YIHTATOB OOyUCHHS

IToxa3zaTenn oleHKH
pe3yJbTaToB
o0yueHust

Kpurepuii oneHKH pe3yJibTaTOB 00y4eHM sl

OIIK-1 - Cnocoben cmagumyp u peuiams UHICEHEPHbIE U HAYYHO-MeXHU1ecKue 3a0a4u 8 cgepe
cgoell NpogheccuoHaNbHOU 0esIMeIbHOCMU U HOBbIX MEeNCOUCYUNTIUHAPHBIX HANPABTIEHULL C
UCNONb308AHUECM €CMECTN8EHHOHAYUHBIX, MAMEMAMU4eCcKUX U MexHoI02u4ecKux mooeell

OIIK-1.1:
Hcnonvzyem
OCHOBHbIE 3a4KOHbI
ecmecmeeHHOHAYYHbIX
oucyunium OJisi
peweHus
CMAHOAPMHBIX 3a0ay
8 COOMEEemMcmeulU ¢

CTyneHT N0KECH 3Hamb:
OcHoBHBbIE (U3MUYECKHEe BEIUYMHBI M (PU3WYECKHE KOHCTAHTHI, UX

OIMPECACIICHUEC, CMBICII U €IUHHUIIBI U3MCPCHUA

CTyaeHT NOIKEeH ymems:
3anuceiBaTh ypaBHEHUs IJis1 puznueckux BenuunH B cucteme CU;
PaboTath ¢ cOBpeMEeHHBIMU IPUOOPAMU B 000PYIOBAHUEM;

CTyneHT NOJKEH 671a0emb:

HANPABIEeHHOCIBIO
. Hcnonp30oBaHWEM  OCHOBHBIX  OOIIE(U3NYECKUX  3aKOHOB  H

npogeccuonaibHoll o

NPUHIUIIOB B BAKHEHUIINX MPAKTUYECKUX MPHIOKECHUSIX.
oesamenbHoCmu

CTyZ#eHT OJKeH 3HaAmb:

[IpumeHsTh 3aKOoHBI (U3MKM HA YPOBHE Y4e€OHOro Marepuaia.
OITK-1.2: CaMOCTOSITeTbHO HM3YYalOT M TOHMMAIOT (U3MYECKHE 3aKOHBI, I10

3naem ocnosHvie
MemoObl aHanu3a
00CMUMNCEHUL HAYKU U
npouseoo0cmea 8
cghepe ceoell

YKa3aHHIO NPENOIaBaTENs.

CTyneHT JOJDKeH ymMems:
Hcnonb30BaTh pa3NU4Hble METOAMKH (PU3MUECKUX HW3MEPEHUH H
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX

CTyneHT NOJKEH 671a0emb:

npogheccuoHanbHoll
DesmenbHOCIL [IpuMeHeHHEeM  OCHOBHBIX  METOJIOB  (PU3MKO-MATEMATHYECKOTO
aHaIM3a PEIICHHS €CTECTBEHHOHAYYHBIX 3a/1ad.
CTyneHT AOKEH 3Hamb:
OIIK-1.3: Ha3nauenne W TPUHIUIBI JACHCTBUS BaXKHEUIINX (DU3UISCKUX
Hcnonvzyem prOOpPOB.
HOpMamuegHbvle CTyaeHT NOKEeH ymems:
npasosvle aKmol U CoznmaBath 0a3bl SKCIEPUMEHTANBHBIX JAHHBIX M MPOBOJUTH HX
ogopmnsiem aHAJIN3 JUIsl peIEHUS TEXHUYSCKUX TTPOOIeM.
CNEeYUATbHYIO

0OKyMeHmayuro
COOmMEemcmeuu ¢
HanpasieHHOCMbIO
npogheccuonanbHoll
desimenvbHOCMU

CTyneHT NOJKEH 671a0emb:
[IpuMeHEeHHEM  OCHOBHBIX ~ METOJOB  (PU3UKO-MATEeMATHYECKOTO
aHaM3a PEIICHHS €CTECTBEHHOHAYYHBIX 3a/1ad.

OIIK-4 - Cnocobern nposooums uccied08anus, OpeaHU308bl8aAMb CAMOCHOIMENbHYIO U
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KOJUIEKMUBH) IO Hayuno—ucaze()oeameﬂbmyio oesamelbHOCMb npu peueruu UHINICEHEPHLLX U
HAYYHO-MEXHUUYECKUX 36166111, BKIIOYarnwyux niaHuposarue U noCmarnoBKy CN10HCHO20
IKCnepumenma, KpumudeCcKyro OUeHKy u unmepnpemayuro pe3ylbmaimaoe

OIIK-4.1:
IIposooum
uccaedo8anusl,
OpeaHu308vi8aem
CAMOCMOSIMENLHYIO U
KOJLIeKMUBHYIO
HAY4HO-
uccnedo8amenbeKyio
desimenbHOCMb npu
peweHuu
UHDICEHEPHBIX U
HAYYHO-MEXHUYEeCKUX
3a0ay

CTyneHT AOKEH 3Hamb:
OcHOBHbIE (GU3NYECKHE SIBICHHUA W 3aKOHBl (DM3MKH; I'PAHHUIBI MX
MPUMCHUMOCTH

CTyneHT A0KEH yMemy:

OOBSICHUTH OCHOBHBIC HAOIIOJAEMbIe TPU-POIHBICE M TEXHOTCHHBIE
sBiIeHUS ¥ APQPeKThl ¢ Mo3unuu (QyHIAMEHTATbHBIX (DU3NUECKUX
B3aMMOJICVICTBUI

CTyneHT NOJKEH 61a0emy:
Merogamu mpoBeneHUs (DU3NYECKUX HW3MEPEHUI,
SKCIUTyaTaleil OCHOBHBIX MPHOOPOB U 00OPYIOBAHUS

[TpaBuibHOM

OIIK-4.2:

Pewaem
UHDICeHepHble U
HAYYHO-mexHuyecKue
3a0auu, 8KIO4aAOWUe
naaHuposanue u
NOCMAHOBKY
CILOJICHO20
9KCnepumeHma,
KPpUMu4ecKkyo oyeHky
U UHmMmepnpemayuio
pe3yibmamos

CTyneHT AOKEH 3Hamb:
IPUMEHEHHE 3aKOHOB
MPUITOKCHUAX

GuU3MKM B BaXHEHIIMX MPAKTHUYECKUX

CTyneHT AOKEH yMemp:

VYkazaTh, Kakie 3aKOHBI OMUCHIBAIOT JaHHOE SBIEHUE WIH 3((DeKT;
HcronkoBbiBaTh (GU3UYECKUN CMBICT (U3UICCKUX TIOHATHH U BEIH-
YHH.

CTyneHT NOJKEH 871a0emb:
O0paboTKOH M HHTEPIPETUPOBAHUS PE3YIIHTATOB FIKCIICPUMEHTA

Tabmuua 4.2 — llIkana oneHuBaHus

[Tokasaremns OllEHKH Pe3yIbTATOB O0YUCHHUS [ITxaya oueHnBaHus

[ToporoBsIif ypoBeHB 60-72 Gamios
(YIOBIETBOPUTEIIHHO)

[IpoaBUHYTHIN YpOBEHB 73-86 Gamios
(xopor110)

Bricokuii ypoBeHB 87-100 Gamnos
(0TIIMYHO)

5. ®oHa OLIEHOYHBIX CPEACTB

Texymumii 1 MPOMEXYTOUHBIH KOHTPOJIb YCIIEBAEMOCTH CTYJICHTOB BKJIIOUAET B CEO4.

1 cemecmp

— Brmonnaenne 6-x nmaboparopHbeix padot. [lo kaxmoit mabopatopHOl paboTe CTYACHT

caacT MMMCHbMEHHBIN OTYET C BBIBOJAMU W JCPKHUT YCTHBIﬁ OTBET IO KOHTPOJIBHBIM BOITIPOCaMm,

BKJIFOUEHHBIM B METOJIMYECKUE YKa3aHUS WM ydeOHOe TTocooue;

- KomnnokBuyMm.Onenka 3HaHuil 4-x teM 1-ro u 2-ro monyns. Ilo kaxmoi nmpoilAeHHON

TEMe MOIYJsi OOyYaroIIMHCS CIAeT Ha OLEHKY TUKTAHT W TEKYIIYI0 KOHTPOJBbHYIO paboTy B
TECTOBOW (hopMe, IPUMEPHBIE 3aJaHMsI JaHbI aJIbLIIE;
- IlpomMeXyTOUHBIH KOHTPOJIb YCIIEBAEMOCTH INPOBOAMUTCS MO KOHTPOJIHHOW pabore u
pacdeTHo# rpaduyeckoi padote. [Ipumepsl 3amannii JaHbI TajbIIIE.
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2 cemecmp

— Bemonnenue 6-u nmabopatopHbix padot. Ilo kaxkmoit mabopaTopHON paboTe CTYACHT
CHaeT MUCHbMEHHBIN OTUYET C BBIBOJAMHU M JCPKHUT YCTHBIM OTBET MO KOHTPOJBHBIM BOIPOCAM,
BKJIIOUEHHBIM B METOJIMYECKUE YKa3aHUs WK yueOHOoe Tocooue;

- KomnokBuym. Ouienka 3HaHu#M 6-u TeM 3-ro u 4-ro moayns. Ilo kaxaol npoitaeHHoON

TeMe MOAYJS CTYAEHT CAAeT Ha OLIEHKY AMKTAaHT U TeKYU[yI0 KOHTPOJbHYIO paboTy B

TECTOBOM (hopMe, MpUMEPHI 3a1aHUs pabOT JaHbI ANbLIIE;

- IIpoMexXyTOUHBIE KOHTPOJb YCIEBAEMOCTH MPOBOJUTCS B BHUJE 3a4e€Ta C OLICHKOM,

BOTIPOCHI ¥ TIPUMEPHI OMIICTOB sl 3a4eTa JaHbI TajbIIie.

3 cemecmp

— Brimonnenue 6-u naboparopubeix padot. Ilo kaxmoi mabopatopHOl paboTe CTYACHT
CIaeT MHCbMEHHBIN OTYET C BBIBOJAAMU M ACPKHUT YCTHBIM OTBET MO KOHTPOJBHBIM BOIPOCAM,
BKJIFOUEHHBIM B METOJIMYECKUE YKa3aHUS WK yueOHOe TTocoowme;

- KomnmokBuym. OnieHka 3HaHUNS-U TeM S5-ro monyns. [lo kaxmoil mpouaeHHOW Teme
MOJYJII CTYIEHT CIaeT Ha OIEHKY OUKTAHT M TEKYIIYI0 KOHTPOJbHYI paboTy B TECTOBOM
dbopme, mpuMepHbIE 3aJaHHs] TaHbI JaJIbIIIE;

- IIpomexyTO4YHBIM KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCA B BHJE 3a4eTa C OLIEHKOM,
BOMPOCHI U TIPUMEPHI OUIIETOB /ISl 3a4€Ta JAaHbl 1ajbllle.

Texymas pabota B cemectpe coctasisier 700a/1oB, oneHka Ha 3adere — 300a1oB.

OueHka 3HaHUW, YMEHUM, HaBBIKOB M 3asBJICHHBIX KOMIICTCHIIMH MpPH H3YYCHUU
TUCITUTUIMHBL  «(QU3UKa» TPOBOJIUTCS C HCIOJIB30BAHHEM MOAYIHHO-PEUTUHIOBON CHCTEMBI
KOHTPOJISL.



5.1 ®oHAa OLEHOYHBIX CPEACTB I TEKYILEro KOHTPOJIst

Tekymuii KOHTPOJIb HCIOJB3YETCS MJI ONEPATUBHOTO WM PETYJISIPHOTO YIPaBICHUS
y4eOHOM JAeATeThbHOCThI0, B TOM YHCIE CaMOCTOSATEIbHOW eATENbHOCTHIO, CTYACHTOB. B
YCIOBUSX PEUTUHTOBOM CHUCTEMbI KOHTPOJA PE3YyJbTaThl TEKYIIETO OILICHUBAHUSA CTYACHTA
HCIIOJIb3YIOTCS KaK MIOKA3aTelb €ro TEKYIETrO PEUTUHTA.

5.1.1. /lukTanT
o MoayJito 1.
[Tpumepsl GU3NUECKUX BEIUYMH, IO KOTOPBIM HAJ0 3amucarth OYKBY 0003HAUYaIOIIYIO
BEJINYMHY, SAMHUIIBI U3MEPEHHSI, ONIPEACIISIONTYI0 (GOPMYITy M HalpaBJICHHE.

1) JluneliHast CKOPOCTb. 8) Pabora.
2) HopwmainibHOE yckopeHwue. 9) Nmmynbe Tena.
3) TaHreHuaibHOE 10) Macca.
YCKOpCHHE. 11) Koaddumnuent ynpyrocru.
4) VYri10Bas CKOpOCTb. 12) Koadduument tpenus.
5) VYrioBoe yCKOpeHHe. 13) Cuiia TshKecCTH.
6) Cuna. 14) Cuna peakuiuy Omnopsl.
7) DHeprusl.

0 MOJYJIIO 2.
[TpuBeneHbl mpuMepsl (U3NYECKUX BEIHYHH, IO KOTOPHIM CTYACHTIOJDKEH 3ammcaTh OYKBY
0003HAYAOIIYIO BETHYMHY, SIUHUIIBI U3MEPEHHS, OTPEICIIIONIYI0 (POPMYITy B HaIllpaBJICHHUE.

1) Tlocrosinaas bonbimana. 11) O6bem.

2)  Temmneparypa. 12) MounspHas ra3oBas OCTOSIHHASI.
3) JlaBienwue. 13) Macca rasa.

4)  OObem. 14) TlocrosinHas ABoraapo.

5)  MonspHas ra30Bas MOCTOSTHHAS. 15) BuyTpeHHsis 2HEPTHS.

6) Macca rasa. 16) PaGora rasa.

7)  TlocrosiHHas ABorampo. 17) VY nenbHas TEIIOEMKOCTb.

8)  Ilocrosinnas bonbumMana. 18) Ywmcno creneHeil cBOOOIBI.

9) Tewmmneparypa. 19) KIII.

10) [laBnenue. 20) Ourponus.

Jlanbl mpuMepsl GU3NYECKUX BEITHMYUH, IO KOTOPBIM HAJI0 3anucarb OyKBY
0003HAYAIOIIYIO BETUYMHY, SAUHUIBI U3MEPEHUS ONPEACIIAIONIYI0 (OPMYITY U HallpaBJeHHUE.

1. HanpsiKeHHOCTB 3JIEKTPUUYECKOTO TOJIS. 9. BekTop MarHUTHOW UHAYKIWH.

2. IloTeHuman 31€KTPUUECKOrO MOJIS. 10. Hanpsik€eHHOCTh MarHUTHOT'O MOJIS.
3. JudnexkTpuyeckas IpOHUIAEMOCTh CPE/IbI. 11. MarauTHass NPOHUILIAEMOCTh CPEBI.
4. BeKkTop 3JIEKTpUUECKOTO MOJIsl €ro 12. TToTOK MarHUTHOTO TOJISI.
CMEILICHUSI. 13. Hupkynsinus MarHuTHOTO MOJIA.

5. DnekTpuueckas eMKOCTb. 14. O6bemMHas IOTHOCTH 3apsijia.

6. DIEKTpUYECKUM 3aps/l. 15. Toku mpoOBOAMMOCTH.

7. DNEKTPUUECKUN TOK. 16. IHIyKTUBHOCTb.

8. IlmoTHOCTH TOKA.

0 MOAYJIIO 3.
Jlanbl mpuMeps! GU3NUECKUX BEITHMUMH, 10 KOTOPBIM HAJI0 3aucaTb OyKBY
0003HAYAIONIYIO BEIMUMHY, CIMHHUITBI U3MEPEHHS ONPECIISIIONTYI0 (OpMYJTy U HalpaBJIeHHUE.

17.  Hanps»eHHOCTb JIEKTPUYECKOTO 25. BeKTOp MarHuTHOM MHIYKIIMH.
TOJISI. 26. Hanpsik€eHHOCTh MarHUTHOTO TOJIA.
18. [ToreHman 3IeKTPUYECKOro MOJIs. 277. MarauTHasi IpOHUILIAEMOCTb CPEbI.
19. JusnekTprudeckasi IpOHUIIAEMOCTb 28. IIoTOK MarHUTHOTO MOJIS.

Cpenbl. 29. LIupKymsust MarHUTHOTO TTOJISL.



20.  BekTop 37€KTpUUECKOrO MOJIs €ro 30. O6GbemMHas MIOTHOCTH 3apsija.

CMEIIEHUS. 31. Toku mpOBOAMMOCTH.
21. OnexTpuyeckas EeMKOCTb. 32. IHIyKTUBHOCTb.

22. DJIEKTPUYECKUH 3apsi.

23.  DNEeKTpUYECKUH TOK.

24. [InoTHOCTB TOKA.

0 MOAYJIIO 4.
Janbl mpuMepbl (U3MYECKUX BEIUMYMH, 1O KOTOPBIM HAJ0 3amucaTh OYKBY 0003HAYaIONIYyIO
BEJIMYMHY, CAMHUIIBI U3MEPEHHSI OTIPEIEIAIONTyI0 (JOPMYITy U HallpaBJICHHE.

1.  Awmmuryza. 13.  YpaBHeHHe rapMOHHUYECKOT0 KoJeOaHusl.
2 Vron. 14. 3aps.

3 Yacrora. 15. SJIC.

4.  Ilmkamdeckas 4acToTa. 16. Cuna Toka.

5. Bpewms. 17. HanpsxeHnue.

6 da3za konebaHusl. 18.  KonebGaTeabHBII KOHTYP.

7 Hauanbhas ¢a3a konebanus. 19.  PasHocTh x0na.

8.  Yckopenue. 20. JlmuHa BOJIHBL.

9.  CkopocTb. 21.  BouHoBOE uHCIIO.

10. Ilepuon. 22. [Topsimox Makcumyma.

11. Kosddunuenr saryxanus. 23.  BekTop HalpsKEHHOCTH 3JIEKTPUUECKOTO TOJIS.
12. BriHy)Iaromas cuia. 24. BekTop MHIYKIIMM MarHUTHOTO TOJISI.

0 MOAYJIIO 5.
[Tpumeps! GU3NUECKUX BETUYMH, 0 KOTOPHIM HAJO0 3amucaTh OYKBY 0003HAYAIOIIYIO BETUUHHY,
€IMHUIIBI I3MEPEHUS OTPEISIAIONTYI0 (HOPMYITy U HallpaBJICHHE.

1. IloctosiHHas miaHka 8. CKopocTb 25IeKTpOHa

2. Dueprus ¢hoToHa 9. Kunernueckas sneprus

3.  Hmmynsc ¢poroHa 10. Kpacnas rpanuna no 4yactore

4.  Macca ¢poTtoHa 11. Kpacnas rpaHuna mno JjivuHe BOJHbI
5. 3apsan ¢porona 12.  VHTEHCHUBHOCTH CBETa

6. Pabora BeIXOZA 13.  OcBeneHHOCTh MOBEPXHOCTH CBETOM
7. Macca snekTpoHa

o MOJYJIIO 6.
Jlpumepsl (GU3HMYECKUX BEIMYHMH, MO KOTOPBIM HAAO 3amucaTh OYKBY 0003HAYAIONIYIO
BEJIMUMHY, SUHUIIBI U3MEPEHHSI OMPEIEISIONIYI0 (hOPMYITY U HAlpaBJICHHE.

1) HedexT maccer 5) B-gacTuma
2) DHeprusd cBs3u 6) 0-4acTULA
3) MaccoBoe 4ncio 7) y-4acTuiia
4) 3apsaoBOE YHUCIIO 8) ¢dboToH

5.1.2. OueHo4HOe CpeACTBO- 3aIMTA JadopaTopHoi padoTsl. Kpurepun

OlICHUBaHUA
JI/P Ne 3. OmnpenienieHue MMOCTOSIHHOM ainadaThl BO3AyXa
KoHTponbHbIE BOTPOCHI

1. Yro Ha3pIBaeTCs yAEIbHOW, MOJIIPHON TEIUIOEMKOCTAMHU? KakoBbl €IMHUIBI UX U3MEPEHUs?
Yro nonnmaroT nox terioeMkoctsimMu Cp u CV? Kakas u3 Termmoemkocteit Cp u CV Gonbiie
U ouemy?

2. Kakoii mporecc Ha3biBaeTcs anuabatuyeckum? 3anumure ypaBHeHue Ilyaccona. UYrto
IPOMCXOIUT C BHYTPEHHEH dHEeprueii ra3a rnpu aauadaTuyeckoM mnpouecce?

3. Kak mpakTtruecku MOXeT ObITh peain30BaH agunadaTudeckuii mpomecc?
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4. Kakue ra3oBble mpoIiecchl HabII0Aa0TCs IPU MPOBEICHUH OMbITa?
5. Uro Takoe uymcino cremneHedl cBoOombl? Kak 3T0 umcio cBszaHo cy? 3Hasy (M3 ONBITA),
paccurTanTe YMCIo CTETeHe CBOOOIbI MOJIEKYIT BO3IyXa.

5.2 @oHJ OLIEHOYHBIX CPEACTB JJIS MPOMEKYTOUYHOI0 KOHTPOJIS
OOC nmpomMeKyTOYHOW aTTeCTAlMK O0YJYaIOIIUXCS M0 JAUCIUIUITMHE MPeTHA3HAYCH IS
OIICHKU CTETCHH JOCTIKEHHUsS 3aIlUIAHMPOBAHHBIX PE3YJIbTaTOB OOYYCHHsI 1O 3aBEPILCHUIO
W3y4YeHUs JUCUMIUIMHBI (U3UKH B YCTAHOBJICHHOW Yy4yeOHBIM 1uianoM ¢opme: PIP,
QG epeHIIMPOBAHHBIN 3a4€T U SK3aMEH.
B 1 cemecTpe mpoMexyTOUHBIN KOHTPOJIb MIPOXOIUT B (hopme pacuéTHo— rpaduyeckoin
paboThI.

5.2.1. OueHo4Hoe CPeaCTBO - pacueTHO-rpaduyeckas padora

PacuerHo-rpaduueckas paboTa npoBoauTcs B (popme 3a1a4y nucbMeHHO. PekoMenanuu u
o01re TpeOoBaHMs K BBITIOJIHEHUIO pacueTHO-Tpaduueckux padot.IIpexae ueM npucTynuTh K
BBITIOJTHEHUIO 3aJJaHMs, CIICAYET U3yYUTh COOTBETCTBYIONINI TEOPETUICCKUIT MaTepHal Mo
y4eOHUKY WM KOHCTIEKTY JieKuid. [Ipuctymnas k pemennio 3a1anus, Hao pa3o0paThcs B
yCIIOBUM 3a7aun U pucyHke.llepen pemenreM Kaxxaoi 3ajau HaI0 BBINKCATH TIOJHOCTHIO €€
YCJIOBHE C YUCIIOBBIMU TAaHHBIMHU. 3a/ITaHHS M KOHTPOJIbHBIE paOOTHI BBIITOIHIIOTCS B OOBIYHOM
IIKOJIEHOM TETPaj, Ha 00JI0KKEe KOTOPOU IPUBOAATCS CBEICHHS:

ona ounoco omoenenuss — ®amunmusa U.O. cTyaeHTa, rpynna, HHAUBUYaJIbHbIC 33JaHHs IO
dusuke.

Pemenue 3a1ay HEOOXOMMO COIIPOBOKAATH KPATKUMHM MOSICHEHUSIMH (Kakue (hOpMyJbl
WIA TEOPEMBbl MPUMEHSIOTCS, KaK MOJy4YaroTCs T€ WM WHBIE Pe3ylbTaThl U T.JI.) U MOAPOOHO
u3jaraTb BeChb X0Jl pacueroB. Ha kamo#l cTpaHuue ciaexyer OCTaBlIATh MOJS Ui 3aMeYaHHi
pEeLEH3EHTa.

B Bo3BpamenHol pacueTHO-rpaduyuecKoid paboTe CTYACHT JOJDKEH HCIPaBUTh BCE
OTMEYEHHBbIE OIMOKM M BBIIOJHUTH BCE JaHHbIE €My YKazaHusi. B ciyuae TpeOGoBaHus
pELIeH3eHTa clelyeT B KpaT4allMi CPOK MOCJIaTh €My BBIIOJIHEHHBIE HAa OTIENIBHBIX JIUCTaX
UCTIPABJICHUS, KOTOPBIE JTOJKHBI OBITH BJIOKEHBI B COOTBETCTBYIOIINE MECTa PEIICH3MPOBAHHOM
pabotbl. OTAEIbHO OT pabOTHI MCHPABICHMUS HE paccMaTpuBaroTcs.Pesynbrar noikeH OBITH
NOJydeH B oOmeM BHJE, cIellaHa MpOBEpKa, JaeT Ju paboyas Qopmyna HpaBUIbHYIO
pa3MepHOCTb HCKOMOM BEIMYMHBI, IIOJCTABICHbI YNCIIOBbIE JAHHBIE U MOJy4Y€H OKOHYATEIbHbIN
YHCIOBOM pe3ynbraT.Bce BeMMUMHBIL, BXOIMIIME B YCIOBHME 3a/lauM, BBIPA3UTh B EIMHMIAX
oJIHOM cucTeMsl (mpenmyiuecTBeHHO CU) u 1715 HarsAAHOCTH BBINUCATh CTOJIOUKOM.

[Tpu 3ammre 3a7aHUs CTYJCHT JOJDKEH JaTh OOBSICHEHHE IO €ro COACPKAaHHUIO, YMETh
pelaTh TUIIOBBIE 3a/1a4M U 1aBaTh OTBETHI 10 TEOPUU COOTBETCTBYIOIIETO pa3jiena Kypcea.

IIpuMepbl BApHAHTOB pacyeTHO-Tpaduyeckoii padoThI
Bapuanr 1

1. Ha teno maccoit 1 kr, nexaiiee Ha TOPU30OHTAIBHON MOBEPXHOCTH, HAUYMHAET JCUCTBOBATH
cuna 100 H, nanpaBnenHas BBepx nojx yriom 30° k ropusonty. Kakoil myTs npoiiner teno no
TOpU3OHTAILHOM TTOBepXHOCTH 3a 1 cexynay? KoaddunmeHT TpeHus Tena o moBepXHOCTh paBeH
0,1. (45,3 m).

2. Teno maccoit 1 xr ymano ¢ BbeICOTHI 19,6 M. OmnpenenuTe U3MEHEHHE HUMIyJibCa Tella 3a
MOCIICAHIOI0 CEKYHy ABUKCHHSI U UMITYJIbC Tella Ha BbicoTe 4,9 M. (—9,8 krxm/c; 17
KI'XM/C).

3. YenoBek CTOUT B LEHTpe CKaMbM JKYKOBCKOrO M BMECTE C HEH BpaIACTCS MO WHEPLUH C
gactotoil 0,5 00/c. B BBITAHYTBIX B CTOPOHBI PyKaxX OH JEPXHT JIB€ TaHTEIH Maccoil 2 Kr
kaxnas. Paccrosame mexny rantensimu 1,6 M. CKolbko 00OpOTOB B CEKyHIY OyAeT nenaTh
CKaMbs C YEJIOBEKOM, €CJIM OH OIYCTUT PYKH U PACCTOSIHUE MEXIY T'aHTEJISIMU CTAHET PaBHBIM
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0,4 M? MoMeHT MHEepLUMHU Teja 4eJI0BEKAa OTHOCUTEIBHO OCH BpAIECHUS PaBEH 1,6 krxw?,

MOMEHTOM MHEPINH CKaMbu npeneopeus. (1,18 06/c).
4. MaxoBUK B BUJE CIUIOIIHOTO aucka paguycoM 0,2 M u maccoit 50 Kr packpy4yeH 10 4acTOThI
BpamieHust 480 o6/MuH. U mpenocTaBieH camomy cebe. [loa neficTBUeM CUT TPEHUS MaxOBHK
octa"oBmiics uepe3 50 ¢. HaliTu MOMEHT cuil TpeHus, cuuTast ero nocTostHHbIM. (1 Hxwm).
5. Ilpu HarpeBaHUM TEKCTONMTOBOMU macTuHKU Maccoit 0,2 kr ot 30°C no 90°C norpeboBanoch
3aTpatuTh 18 kX sHEpruu. Y aenbHas TEMIOEMKOCTh TEKCTOJIMTA PaBHA ...
6. JlaBnenue raza npu temneparype T=300 K paBna 105 Ila. I'a3 narpesator no 400 K npu
MOCTOSTHHOM 00bEMe. JlaBieHue razacraio ...
7. Ternosas mamuna ¢ KITJL 25% 3a mukn pabotsl monyuaet ot Harpesatens 200 JIx. [Tonesnas
paboTa, KOTOPYIO MalllMHA COBEpPIIAET 3a LIUKJI, PaBHA ...

Bapuanr 2
1. KocMuueckas pakera aetut Ha JIyHy. B kakoi Touke npsiMol, coeAuHAronEen neHTpsbl JIyHbI 1
3emiu, pakeTa Oyaer mpuTaruBaThes 3emiied u JIyHO# ¢ onMHAKOBOW CHIION? (3,4x10° kM oT
MMOBEPXHOCTH 3EMIIH).
2. OnpenenuTb MOMEHT CHJIbI, KOTOPBI HEOOXOJMMO MPUIIOKHUTH K OJIOKY, BPAaIIAIOMIEMYCs C
gacToTtor 12 06/c, 4ToOBI OH ocTaHOBMIICS B TeueHue 8 c. luamerp 6moka 30 cm. Macca Giioka
pacrpenienena paBHOMEpHO 1o 000y U paBHa 6 kr. (1,27 Hxm).
3. YenoBek crouT Ha ckaMmbe JKYKOBCKOIO M JIOBUT pykod msu maccod 0,4 Kr, jJeTsmmi B
TOPU30HTAILHOM HAmpaBlIeHUH CO CKOpocThio 20 wm/c. TpaekTtopuss Msdya MPOXOIUT Ha
paccrossHun 0,8 M OT BEPTUKAJIBHON OCH BpalleHMs ckamelWku. C KakoW YIVIOBOM CKOPOCTBIO
HAaYHET BPAILAThCS CKaMbsl C YEJIOBEKOM, MOoMMaBIIKUM Msi4? CUHuTaTh, YTO CyMMApHBIA MOMEHT
MHEPIMH YeT0BeKa W CKaMbH pasen 6 krxm™. (1,02 paz/c).
4. Ilymka cockanb3biBaeT 0€3 TPEHUS 10 HAKIOHHOW TIOCKOCTH, COCTaBIIAIOIICH ¢ TOPU30HTOM
yros 30 . Ha paccrosHuu 10 M 0T BepLIMHBI HaKJIOHHON IJIOCKOCTH IPOU3BOIUTCS BBICTPEN B
TOPU30HTAILHOM HampaBieHud. KakoBa [omkHa OBITH CKOPOCTh CHapsia, 4TOOBI IMOCIe
BBICTpEJIa MyIIka octaHoBriIack? Macca nymku — 200 kxr, Macca cHapsiaa —10 kr.(240 m/c).
5. Jlns marpeBanuss 5 kr BemiectBa Ha 20 K nHeoOxommmo 13 kx/Ik TernoTel. YaenbHas
TEMJIOEMKOCTh 3TOTO BEIIECTBA PABHA ...
6. 1 monb raza nostyunin 300 [k TEIIIOTHL, U €ro BHYTPEHHsISI 3Heprusl yBenuuuiack Ha 100 Jx.
Pabora, KoTOpyIO coBepIInII ra3, paBHa
7. Temmeparypa HarpeBaTelss HJeanbHOro TtemiaoBoro nasuratens Kapho pashHa 5300C, a
TeMriepatypa xojoawibHuka paBHa 300C. PaGouee Teno mosrydaeT OT HarpeBaTessl 3a OJWH
Ukl KommuecTBO TerioThl 50 kJ[x. Pabora, koTopyro coBepiraer 3a IUKI pabodee Teio
JIBUTATENs], IPUMEPHO PaBHA ...

Bapuanr 3.
1. Haiftu cuiy Tru, pa3BUBaeMyr0 MOTOPOM aBTOMOOWIIS, ABMXKYIIETOCS MO TOPU30HTAILHOMY
nyTH ¢ yckopennem 1 m/c’. Macca aBromo6ust 1000 kr, kosddumment tperns 0,1. (1980 H).
2. MaxoBUK ¢ MOMEHTOM HUHEpPIUU 245 KIXM’ Bpamaercs, nenas 20 o6/c. Uepe3 munyTy mocie
TOrO, KaK Ha MaxOBHUK IlepecTal JEeHCTBOBATH BPALLAIOIIMM MOMEHT, OH ocTaHoBwiCcs. Haiitu
MOMEHT CHJI TPEHHS U YUCJIO 000POTOB, KOTOPOE CJIeIall MaXOBHK /10 TIOJTHOW OCTAHOBKH IOCIIE
npeKpaleHus aeiicTBus Bpamiaromero momenra. (513 Hxwm, 600 06.).
3. Ha »xene3HonopokHOW Iu1aTopMme, OBMKYILEHCS 1O HMHEPIHH CO CKOPOCTBIO 3 KM/,
yKperieHo opyaue. Macca miardopmsl ¢ opyaueM 10 1. CHapsn maccoit 10 kr BbuieTaeT u3
CTBOJIa Opynusi Mo yrioM 60 K TOpU3OHTY B CTOPOHY JABIKEHHs IiatdopMmel. OmnpenenuTtsb
HAa4aJIbHYI0O CKOPOCTh CHapsiia OTHOCUTEIBHO 3€MJIM, €CJIM II0CJE€ BBICTPENa CKOPOCTh
iat¢opMbl yMEHbIIMIACh B 2 pa3a. (834 m/c).
4. YenoBeKk CTOUT B LIEHTpE CKambu KYKOBCKOTO M BMECTE C HEW BpallaeTCs MO WHEPIMU C
gactotoil 0,5 00/c. B BBITSHYTBIX B CTOPOHBI PyKax OH JEPXHT JIB€ TaHTEIH Maccoil 2 Kr
kaxnas. Paccrosaue mexnay rantensmMu 1,6 M. CKoilbko 00OpOTOB B CEKYyHAY OyAeT nenaTh
CKaMbsl C YEJIOBEKOM, €CJIM OH OIYCTUT PYKH U PACCTOSIHUE MEXAY I'aHTEISIMU CTAHET PABHBIM
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0,4 M? MoMeHT MHEepLUMHU Teja 4eJI0BEKAa OTHOCUTEIBHO OCH BpAIECHUS PaBEH 1,6 krxw?,

MOMEHTOM MHEPINH CKaMbu npeneopeus. (1,18 06/c).
5. IMapunansHOE naBieHHE BOASHOrO napa B Bozayxe npu 20 C paBHO 0,466 xlla,
JIaBJICHUE HACBIIIEHHBIX BOJSHBIX MapoB Ipu 3Toil Temmeparype 2,33 klla. OTHocutenbHas
BJIQ)KHOCTb BO3/1yXa paBHa ...
6. Tepmoc ob6bemom 20 7 paszeneH IOMOJIaM TOHKOW Teperopojkoi. B omHON mojoBHHE
HaxoAuTcs oxHoaToMHbIM raz npu temneparype 300 K u nmaBnenum 100 xIla, B npyroi
MOJIOBMHE — APYroil ogHoaToMHubli ra3 npu temneparype 400 K u nasnenun 50 xlla. Haiinure
TEMIIEpaTypy CMECH ra3oB, YCTaHOBHUBIIYIOCS MOCTIE TOTO, KaK yOpasH Meperopoxy.
7. llpu oxnaxnenun 1 xr Boasl oT 373 K mo 273 K (yaenpHas TemaoeMKOCTh BoJbI ¢ = 4190
JLx/(xr-K) BeIgensieTcst sHeprusl TeIia paBHas ...

Bapuanr 4
1. Ha kpato ropuzonTanpHOM miaaTdopmsl Maccoit 200 kr, nuMeromie Gpopmy aucka paanycom 2
M, cToUT yeroBek Maccoit 80 kr. IlmaTdopma MoKeT BpaliaThCsi BOKPYI BEPTHKAIBHOM OCH,
npoxosiie yepe3 ee neHtp. IIpeHeOperass TpeHueM, HAWTH, C KaKOM YIJIOBOH CKOPOCTHIO
Oyzner Bpamathcs miaTdopMa, eCId YeJIOBeK OyIeT WIATH BIOJIb €€ Kpas CO CKOPOCThIO 2 M/cC
oTHocuTenbHO Tatdopmel? (0,445 pan/c).
2. Teno, magast ¢ HEKOTOPOH BBICOTHI, B MOMEHT yzAapa o 3emiito obnanaer ummyiabcom 100 kr
M/c n kuHeTndeckoi aHepruert 500 JIx. Onpenenuts mMaccy Teja ¥ BBICOTY, C KOTOPOH OHO
ynano. (10 xr; 5,1 m).
3. MarepuanpHas TOYKa JIBHIKETCS TIO OKPYXXHOCTH C JIMHEHHOW CKOpPOCThIO 2 M/c. MoMeHT
MHEPLUHA MaTepUAIbHOM TOYKM OTHOCHUTEIBHO OCH, NPOXOASIIEH 4Yepe3 LEHTP OKPYXKHOCTU
MEePIEHANKYIISIPHO K MJIOCKOCTH, B KOTOPOM JBHXKETCS TOUKA, PABEH 1,35107 krxm”, MOMEHT
MMITyJIbCA OTHOCHUTEIIBHO 3TOW OCH PaBEH 1,8107% xrxm® ¢ .Haiit MacCcy TOYKH, pPaanycC
OKPYKHOCTH H YIJIOBYIO CKOPOCTh ABMkeHus ToukH. (0,06 kr, 0,15 m, 13,3 pax/c).
4. Ha momy CTOMT TeleXKa B BHUJAC JJIMHHOW JOCKH Maccoil 20 Kr, CHa0XEHHOM JIETKHMH
kojecamu. Ha omHOM KoHIlE AOCKM cTOUT uenoBek maccod 60 kr. C kakod CKOpPOCTBIO
OTHOCHUTENIbHO TMoJia OYyJeT IBUTaThCS TEJEkKKA, €CIM YeJOBEeK IOWIET BIOJIb JOCKU CO
ckopocThio 1 M/c? Maccoi konec u TpeHueM npenedpeds. (0,75 m/c).
5. B TennoBoM JBUTaTelie Ta3 HA HEKOTOPOM 3Tare IUKJIA MOJYyYUST KOJIMYEeCTBO TerioThl 300
JIx 1 coBepimi paboty, paBHyto 60 J[x. BHyTpeHHsIs SHEprus ra3a Ha 3TOM JTare. ..
6. MonekynsapHblid kuciaopon O, HaxoauTcs B cocyae BMecTUMOcThio 0,4 M O] JaBJICHUEM
8,3-10° ITa u ipu Temneparype 320 K. Macca rasa paBHa ...
7. Pabota, koTopyto coBepui aproH maccou 0,5 xr npu ero uzodbapuoMm HarpeBanuu Ha 10°C,
paBHa ...

Bapwuant 5
1. I'py3 mMaccoil 5 Kr HOAHAT MPU NOMOIIM KaHaTa BEPTUKAIBHO BBEPX B TEUEHHE 2 C HA BBICOTY
10 m. Cuuras ABMKEHHE TPy3a PAaBHOYCKOPEHHBIM, OMPENEIUTh CHIIY HAaTsDKeHHsS kaHata. (74
H).
2. OnpenenuTs MOMEHT CHJIbI, KOTOPBI HEOOXOIUMO MPUJIOKUTH K OJIOKY, BpaIlalomeMycs ¢
gactoToir 12 06/c, 4To0bl OH ocTaHOBHIICS B TedeHue 8 ¢. Juamerp Groka 30 cm. Macca 6ioka
pacripezesieHa paBHOMEpHO 1o 0001y u paBHa 6 kr. (1,27 Hxwm).
3. Cuapsin Maccoli 5 Kr, BBUIETEBUIMM U3 OpYAHs, B BEPXHEH TOUKE TPAEKTOPUU UMEET CKOPOCTh
300 m/c. B aT0i1 TOUuKe cHapsia pa3opBajics Ha 2 OCKOJIKA, IPHYEeM OOJIBIUN OCKOJIOK Maccoil 3
KT TI0JIeTeN B 00paTHOM HampasjieHUu co ckopocThio 100 M/c. Onpenenuts CKOPOCTh MEHBIIIETO
ockouka. (900 m/c).
4. TIlnardpopma wmaccoit 240 kr, umeromas ¢GopMy AHMCKA, MOXET BpAILIATHCS BOKPYT
BEPTUKAIBHON OCH, TIPOXOIAIIEH depes ee meHTp. Ha kparo miatdopmMbl CTOUT YEIOBEK MacCon
60 xr. Ha xakoii yron nmoBepHercst miaatdopma, eciau 4eJI0BeK MOIeT paBHOMEPHO BIOJb Kpas
miathopMbl U, OOOHIS ee, BEpPHETCS B HCXOMHYIO TOYKY? MOMEHT HWHEPIHMH YelOBEKa
paccuMThIBaTh KaK uig MaTepranbHoi Touku. (120 ).
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5. Ilpu Temneparype Bo3ayxa T maBieHue BO3[yXa paBHO Do, MAPLUAIBHOE JABICHUE NIApOB B
BO3/1yX€ P, aBJICHUE HACBIIICHHBIX NApPOB Pyy. OTHOCHUTENBHAS BIAXKHOCTh BO3/yXa HAXOJIUTCSA
o popmyzre ...

6. Onpenenuth 00beM OalJIOHa, B KOTOPOM HaXOJHUTCSI KUCIOPO Maccoit 4,3 KT 1moj| JaBJICHUEM
15,2 MIIa nipu temmepatrype 27°C.

7. st cBapku OB MPUMEHEH Ta3, HaXOAIUHCA B OAJNTOHE €MKOCTBIO 25 J1 pU TeMIiepaType
t,=27°C n maBnennu p1=20,2 MIla. Onpenenuts Maccy U3pacxoJOBaHHOIO ra3a, €CJIA JIaBICHHUE
raza B OayutoHe ctano p,=4,04 Mlla, a temneparypa t, =23°C. OrrHocurenbHas MOJIEKYJIIpHAS
Macca rasa 26.

Kpurepuu onienrBanus

KonuyecTBO npaBHiIbHBIX
[IponieHT BBIOJIHEHUS OneHKa
OTBETOB
7 bonee 87% OTan4HO
5 83-86% Xopouio
3 60-72% Y 10BI€TBOPUTENHHO
Menee 60% HeynosnersopurensHo

5.2.2. OueHo4YHoOE CPeICTBO - 3a4eT C OLIEHKOM B 2 cemMecTpe

2 ceMecTp - TPOMEKYTOYHBIH KOHTPOJb MPOBOAUTCA B (opme 3adera C OIEHKOW.3ader
MPOXOJUT B BUJAEC YCTHOTO OTBETa MO OwieraM. HamomMHMM, 4TO K 3a4eTy JOMYCKAIOTCS Te
CTYJICHTBI, KOTOPBIC CACIAIN U 3allUTUIIN BCE 3alUIAaHUPOBAHHBIC JJAOOPATOPHBIE PabOTHI, a TaK
K€ TIOKA3aJIM KOHCIEKThI JIEKIIUHA, TEMbl CaMOCTOSTENIbHON 3aJaHUil U TECTHI, KOTOPbIE OBUIH
3aJlaHbI Ha JOM.

Bonpocwul k oughgpepenyuposannomy 3auemy 63 cemecmpe

DIIEKTPHUYECKOE TT0JIE B BAKYYME M BEILIECTBE

JIMdneKTpuKy.

Cer”eTosJIeKTPUKH.

[IpoBOAHMKY B 3JEKTPUUYECKOM T0OJIE

OnekTpuyeckas eMkocTh. Konaencaropsl. CoeAMHEHHE KOHIEHCATOPOB.

IToCTOSIHHBIM 3JIEKTPUYECKUM TOK

TemnepaTypHas 3aBUCHMOCTb YAEIBHOIO CONPOTHUBIICHUS METAIIIA

TemnepaTypHas 3aBUCUMOCTD YACJIbHOTO COPOTUBIICHUS OTYIIPOBOAHUKA.

30HHasE TEOpUs TBEPIABIX TeJI. 3O0HHAs CTPYKTypa MPOBOJHHMKOB, MOJIYIPOBOAHUKOB,
JIUAJIEKTPUKOB.

10. YcTpolcTBO MOTYIPOBOIHUKOBBIX TTPHOOPOB.

11. Dnekrtpuyeckue TOKHM B METaJlJIaX, BAKYyMe U ra3ax

12. HMonHumzammsi Ta30B, Ta30BbIA pa3psg — CaMOCTOSTEIbHBIA W HECAMOCTOATEIIbHBIM.
[IpumeHeHre Ta30BOTO pa3psia B OCBETUTEIBHBIX MPHOOPAx, B JETEKTOPAaX PaAHOAKTUBHBIX
YacTHL.

13. TepMO3a1EKTpUUECKUE SBICHMUSL.

14. MarauTHOE 110JI€ B BAKyyMe

15. Tlpumenenue 3akona buo-Caapa-Jlamnaca k pacueTy HalpsKEHHOCTEN MAarHUTHBIX MOJIEH.
16. Dddexr Xomma

17. Hupkynsius BEKTOpa MarHUTHOM MHAYKIMH. 3aKOH MOJHOTO TOKA /I MArHUTHOT'O MOJIS B
BaKyyMe.

18. MarauTHoe nosje B BEIIECTBE.

19. ®eppomarneruku. SIBIeHME  rucTepe3uca, TMETIs  TUCTepe3uca, TMOTepu NP
nepeMarHi4uBaHuU, TPUMEHEHHE PEepPOMATrHETHKOB

20. DnekTpoMarHUTHas MHAYKIUS

XN B W=
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21. BuxpeBble TOKH.

22. Bpamienue paMKyd B MAarHUTHOM I10JI€

23. IlpumeHeHUe BIECHUS JEKTPOMArHUTHOM UHTYKIIUH.

24. BuxpeBoe 3JIEeKTPUIECKOE TOJIE.

25. VYpaBHeHnus Makcgeinia

26. I'enepaius nepeMeHHOro Toka. [lepeMeHHBIN TOK B 3JIEKTPUYECKON LIEMH

27. MeToa BEKTOPHBIX IHArpaMM.

28. Pe3oHaHC HanpsKeHUH, TOKOB, MOIIHOCTh B IIEMH MEPEMEHHOTO TOKA.

29. Tpancdopmarus IepeMEeHHOTO TOKA.

30. UneanpHblid TrapMOHMUYECKHM  ocumiuisiTop. CBOOONIHBIE — 3aTyXaloIlIHe  KoJeOaHUSI.
Breinyxxnennsie konebanus. CioxeHue Koledanui

31. buenus

32. CnoxxeHue OJMHAKOBO HAIPaBJICHHBIX W B3aUMHO MEPIEHIUKYISIPHBIX TapMOHUYECKUX
Kosie0aHui.

33. CBobopanble 3aTyxaromume Kojiedanus.

34. BousHbl.

35. DneKTpOMarHUTHBIE BOJIHBI.

36. DHeprus 3J1EeKTPOMArHUTHBIX BOJIH.

37. Dddexr Homnepa

Ipumepur bunemog 01 coauu ougghepenyuposannozo 3avema 8 2 cemecmpe:
BUJIET Ne 1

1. Chopmynupyiite 3akoH Kynona. 3akoH coxpaHeHHs 3aps/ia.
2. Kak popmymupyrorcs npaBuia Kupxroda? Ha uem onn ocHoBaHbI?
3. Chopmynupyiite u nosicaure 3akon bro — CaBapa — Jlamaca.
4. B 4em 3aKiIr04aeTcs SIBJICHUE MIEKTPOMATHUTHON MHAYKIIMU U KaK €r0 MOKHO
HaOmoaaTh (onbITel Mapanes)?
BUJIET Ne 2

1. aiiTe onpeneneHne HAMPSHKEHHOCTH JIEKTPUIECKOTO TOJIA. 3anuiuTe GopMyIty IJis
HaIpPSKEHHOCTH TOYEYHOTO 3apsija.

2. YcnoBus, HEOOXOAMMBIC ISl BOBHUKHOBEHUS AIEKTPUIECKOTO ToKa. Criia Toka.
IImoTHOCTH TOKA.

3. UTo Ha3bIBalOT MHAYKIIMEW MAarHUTHOTO 1noJia? OT yero oHa 3aBucut? Kakum npaBuiom
MOXXHO BOCITIOJIB30BaTHCA OJIA onpe;[eneHH;I HaHpaBHeHI/IH BGKTOpa MaFHI/ITHOfI I/IHI[yKLII/II/I?
Chopmynupyiite ero.

4. 3anumuTe MOJHYIO cucTeMY (yHIaMEHTAIBHBIX YpaBHEHUI MakcBena Juist
3JIEKTPOMArHUTHOTO MOJs. OOBSICHUTE PU3HUECKHI CMBICT ATUX YpPaBHEHUH.

Kpurepnuu oneHuBanus
Buner ¢popmupyercs u3 4 BOpocos.

e OreHKa «OTIIMYHOY BBICTABIISIETCS YJallleMyCsl, €CJIM JaH MOJHBIA OTBET Ha BCE BOMPOCHI
1 60 6aTOB MOTYYEHO 3a TEKYIIYIO0 padoTy B ceMecTpe.

e OrneHka «XOpolIo» BBICTABISAETCS YJallleMyCsl, €CJIM JaH IOJIHBII OTBET Ha 3 Bompoca U
Ha OJTUH BOIMPOC HE MOJTHBINA 0TBET U 60 OAJIIOB MOTYUEHO 32 TEKYIIYI0 paboTy B CEMECTpE.

e OrneHka «yIOBIETBOPUTEIBHOY» BBICTABISECTCS YYallleMyCsl, €ClIM JIaH HEe IOJIHBIIA OTBET
Ha BCe BOMPOCH! ¥ 60 OaJITOB MOJIYYEHO 32 TEKYIIYI0 padoTy B CEMECTpe.

° OI.[GHKa «HC YAOBJICTBOPUTCILHO» BBICTABJIACTCA YyHalICMYCs, €CJIM HC ONAaHbl OTBCTHI HA
BOIPOCHI OmiteTa 1 nmomydeHo 50 wim MeHee 0auioB 3a TEKYIIYI0 padoTy B ceMecTpe.

15



5.2.4. OueHo4HOe CPeACTBO - IK3aMeH B 3 cemecTpe
B 3 cemecTpe mpoMeKyTOUHBIH KOHTPOJIb MPOBOAUTCS B (popMme dK3aMeHa. 3adeT MPOXOAUT B
BUJIC YCTHOrO OTBeTa Mo Owmieram. HamoMHUM, 4TO K SK3aMEHYy JOIYCKAIOTCS T€ CTYACHTHI,
KOTOpBIE CHeNadl M 3allUTUIM BCe 3allJlaHUpOBaHHbIE J1abOpaTopHble pabOTHI, a TaK Ke
MOKA3aJI KOHCTICKTHI JICKIIHIA U TECTHI, KOTOPbIE ObLIN 33JJaHbI HA JIOM.

Bonpocwt k sk3ameny 6 3 cemecmpe

l. WuTepdepeHius BOIH U CBETA.

2. Judpakums cBeta.

3. [Tonsgpuzanus ceera.

4. HNuTepdepennius cBeTa B TOHKUX IUICHKAX.

5. IIpunnun ['torenca-Openensa. Meron 301 Openens.

6. Judpakius Ha KPYTJIOM OTBEPCTUH U JKCKE.

7. Judpakius Ha OHON mienu

8. Hucnepcus ceera.

9. ®oTordexT.

10. TemnnoBoe uznyyeHue.

1. doTomeTpus.

12.  Dddexr Homrepa.

13. [Tonsipuzanus cBeTa Npu OTPAKEHUH U MPEIIOMIICHUH CBETA.

14. JlaBieHue cBeTa

15. Oddexr Komnrona

16. @u3nyecKue OCHOBBI COJHEYHOM JHepreTuku. ['eHepanus Toka. CoJHEUHBIE
KOJUIEKTOPBI.

17. DU3NOIOTNYECKOE ICMCTBUE CBETA

18. DKCIEpUMEHTAIIbHBIEC TAHHBIE O CTPYKTYPE aTOMOB.

19.  OmnsiT Pesephopaa. Mogenu aroma Tomcona u Pesepdopna

20. [Toctynater bopa.

21.  KopnyckyaspHO-BOJIHOBOM Iyallu3M.

22. KBaHTOBBIE COCTOSTHUS.

23.  VYpasuenus llpenunrepa

24. [IpoxoxaeHne KBAaHTOBOM YACTHUIIBI CKBO3b TOTCHIMAIBbHBIA Oapbep. TyHHETbHBII
dpdexT

25. [Tpunmun [Maymnu.

26. CranuonapHoe ypasHeHnue lllpennnrepa 1 atoma BOAOPOa.

27. CnekTpbl aTOMOB M MOJIEKYIL.

28. [Tepuonnueckas cucrema 3neMeHTOB MeHieneeBa

29. MoneKkynbl: XUMHYECKUE CBSI3H.

30. Teopus Bo3myieHnui 1y ypasHenus llpenunrepa. BeposaTHocTs nepexona.
31.  Kosddunuents DiiHImTEHHA.

32.  Jlazep u ero npuMeHEHHUE.

33. [TpunoxeHus: KBAaHTOBOM AJIEKTPOHUKH.

34.  OOuwme cBeneHus: 00 ATOMHBIX SApax.

35. EcrecTBeHHas pailOaKTUBHOCTb.

36.  Peakuusa neneHust siapa, LEMHAs peakiusi ACJICHUs] — sfepHas sHepreTuka. [IpuHuImmbI
3alIUTHI OT PAJMOAKTUBHOTO OOIy4YEeHHUS

37.  Jlo3umeTpus paaiMOaKTUBHBIX U3ITyYEHU.

38. dyHaMeHTalIbHBIE (U3UIECKHE B3aUMOICHCTBUS.

39. DneMeHTapHbIe YaCTHULIBI.

40. KBapkoBoe cTpoeHHE »SIEMEHTapHBIX YACTHUI, KBAapKOBBIC JAHArpaMMbl peakIvi
MpEBpAILCHHS YaCTHUII.

41. CoBpeMeHHbIE KOCMOJIOTUYECKHUE TTPECTABICHUS.

42. DBOJIIOLIMOHHAS Mapagurma

16



IIpumepol 6unemos:

BWJIET Ne 1
1. DJIEMEHTHI T€OMETPUYECKOM ONTHKHU
2 Cocras siipa. Jlepekt Macchl ¥ SHEprus CBA3HU SAApa.

3. ®otonsl ¢ 3HEepruei 2,1 3B BbI3pIBAIOT GOTOAIPPEKT ¢ TOBEPXHOCTH 11E3HS, IJII KOTOPOTO
pabota Beixosa paBHa 1,9 3B. Bo ckonbKo pa3 Haj0 yBETUUUTh SHEPTUIO (POTOHA, YTOOBI
MaKCHUMasbHasi KWHETHYecKas SHeprus (OTOANEKTPOHOB yBEIUYMIACh B 2 paza?
BUJIET Ne 2
1. Ilpupona cBeta. YpaBHEHUS SJIEKTPOMATHUTHON BOJIHBI.
2. PaiM0akTUBHOCTD. 0L — pacma/. Y — U3JIy4eHue.
3. benblii HEMONSAPU30BaHHBIN CBET MaJaceT Ha AKpaH. Eciiv mocTaBUTh HA MYTH 3TOTO CBETA
MOJISIPU3aTOP, TO MHTEHCUBHOCTH OCBEIICHUS YMEHbIIaeTcs B 2 paza. Kak usmeHuTcs
MHTEHCUBHOCTbH OCBEILIEHUS, €CIIU 3TOT MOJISAPU3ATOP MOBEPHYTH BOKPYT OCH, COBIAJAIONIEH C
HATIPABJICHHEM PACIIPOCTPAHEHH)S CBeTa, Ha yrox 902
Kputepuu ouieHuBaHus

Buner hopmupyercs U3 Tpex BOIPOCOB.

e OreHKa «OTIIMYHOY BBICTABISIETCS YUaIIeMYyCsl, €CIIM JaH TOJHBINA OTBET Ha BCE BOMPOCHI
1 60 6aJTOB MOTYYEHO 32 TEKYIIYIO0 padoTy B cEMecTpe.

e OreHka «XOpoIIoy» BBICTABISETCS YJalleMycsl, €CIM JaH MOJHBIN OTBET Ha 2 BOIpOca U
Ha OJTUH BOIPOC HE MOJTHBINA 0TBET U 60 OAJIIOB MOTYYEHO 32 TEKYIIYI0 paboTy B CEMECTpE.

e OreHka «yIOBIETBOPUTEIBHOY» BBICTABIISECTCSA YYallleMyCsl, €ClIM JIaH HE IOJIHBIIA OTBET
Ha BCe BOMPOCH! ¥ 60 OaJITOB MOJIYYEHO 32 TEKYIYI0 padoTy B cEMecTpe.

e OreHka «HE YIOBICTBOPUTEIILHO» BBICTABISCTCS YYAIlIEMYCs, €CIIM HE JIaHbI OTBETHI Ha
BOMPOCHI OmIieTa u nmoxydeHo S0 wim MeHee 0aioB 3a TEKYIYI0 padoTy B ceMecTpe.
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6. YuyeOHO-MeTOAMYeCcKOe U HH(pOpMaIMOHHOE O0ecnieyeHHue JUCIUIIIMHBI

6.1. OcHoBHas JUTEpaTypa
1. TpobumoBa T.M. Kypc dusuku: yueOHOe mocoOMe Il HMHKEHEPHO-TEXHUUYECKHUX
CrenuanbHOCTeW BhIcuX y4eOHbIX 3aBenenwit/T.U. TpodumoBa. — 6 - e u3m., crep.. — M.:
Bericmas mkoma, 2002 (2000). C. 545.
2. borganoB E.B. ®usuka. Mexanuka u monekyisipHas gusuka. / borganos E.B. Cakam W.1O.
Kpacnosip. roc. arpap. yu-1. — Kpacnosipck, 2024. — 120 c.
3. bormanoB E.B. ®wusmka. DnektpuuectBo u marnetusMm. / bormanmoB E.B. Cakam W.IO.
Kpacnosip. roc. arpap. yu-1. — KpacHosipck, 2024. — 112 c.
4. CeprokoBa W.B., Hacmy3oBa O.U., Copoxun b.Il.Onekrpuueckue KonebGaHHs, ONTHKA,
KBaHTOBasT TPHUPOJA W3JIydeHHUs, aToMHas ¢(u3uKa: jabopaTopHbli mnpaktukym / W.B.
CeprokoBa, O.1. Hacny3zoBa. — 3 - e u3n., crep.. — Kpacnosipck.: Kpacl'AY, 2015. C. 147.
5. CeprokoBa W.B., Hacny3osa O.U., I'ypoBa H.H.CamocTtosTenbHas MoAroToBka K MHTEPHET-
sk3ameny mo ¢usuke / WM.B. Ceprokosa , O.W. Hacny3oBa. — 2 - e u3z., crep.. — KpacHospck.:
Kpacl’'AY, 2013. C. 100.

6.2. /lonosiHUTe/IbHAS JIUTEPATYypa
1. Tpodumona T.U. Kypc ¢usuku: yu. [Tocodue/ 6-¢ nza.-M.:BIII, 2002
2. Uponos U.E. Mexanuka. OcnoBable 3akoHbl. M.:BMHOM, 2010 5bC, KC
3. Uponos U.E. Dnexrpomarnerusm. OcHoBHble 3akonsl M.:BMTHOM, 2010 9bC, KC
4. Uponos U.E. ®uzuka makpocuctem. OcHoBHble 3akoHbl M.:BUHOM, 2010 9bC, KC
5. UponoB U.E. KBanToBas pusuka. OcHoBHbIe 3akoHEl M.:BMMHOM, 2010 3BC, KC
6. Uponos U.E. Bonnossie npoueccsl. OcHoBHBIE 3akoHbI M.:BMHOM, 2010 9bC, KC
7. I'paboBckmii P.1. Kypc dhusuku: yuebHOe mocodue /i BRICIIUX y4eOHbIX 3aBenenuii/ P.1.
['paboBckmii.-6-¢ u3a.-CI16: Jlans, 2002.

6.3. MeToauyeckne yKazaHusi, peKOMeHAAIUN U APyrue MaTepuaibl K

3JAaHATUAM

1. CeprokxoBa N.B., Copokuna T.I1., Cakam I'.C. «DU3UKA (mexanuka, TepMOIUHAMHUKA,
MOJIeKyJIsipHas (hPU3MKa, SIEKTPUUYECTBO M MAarHETHU3M): JabopaTop. MPAKTHKYM Ui CTYIEHTOB
WH)KEHEPHBIX crienuanbHocTei», Kpacnosipck.: Kpacl'AY, 2008. (Cu6PYMII).

2. Copokun B.II., CeprokoBa U.B., Uxan A.B., bapuesa O./]., Copoxuna T.II., Kpyrios
B.b. «3Onektpuueckue kojeOaHus, ONTHKA, KBAHTOBAas MPUpOJIa U3ITyuyeHUs, aTOMHas (usuka:
nabopaTopHbIif mpakTukym», Kpacuosipck.: Kpacl'AY, 2009. (Cu6PYMLI).

3. Mucrone C.B., Cmonun P.II. Benenue B maGopatopHblii mpakTukyM. KpacHosipck.:
KpacT'AY,, 2006.

4. CeprokoBa U.B., Hacmy3zoBa O.U., I'ypoa H.H.CamocTosiTenbHas MOATOTOBKA K HHTEPHET-
sk3ameny mo ¢usuke / M.B. Ceprokosa , O.W. Hacny3oBa. — 2 - e u3z., crep.. — KpacHospck.:
Kpacl’AY, 2013. C. 100.

5. Cakamn I'.C., Cakam W.IO., ®usuka. IlpakTukym 10 MOJEKYyIsIpHOH ¢uzuke u
tepmoarHamuke, Kpacnospck.: Kpacl'AY, 2014

6. Cakamw I'.C., CeprokoBall.B., Cakamll.1O., ®usuka: Ilpaktukym no mexanuke, KpacHospck.:
Kpacl’'AY, 2011

6.4. IIporpammHoe obecrieueHmne
1. Office 2007 RussianOpenLicensePack Axamemuueckas smnensus OI'BOY BO
Kpacnosipckuii 'AY Ne44937729 ot 15.12.2008.
2. CnpaBouHas npaBoBas cuctema «KoHcynbTanT+» (oroBop corpyaaudectsa ot 2019 roma).
3. Moodle 3.5.6a (cuctema QUCTaHIIMOHHOTO 0Opa3oBaHUs, OECIUIATHOE pacIpOCTpaHsIeMoe
[10).
29



4. bubnmuoreunas cucrema «Mpouc 64» (web Bepcus, 1oroBop coTpyanuyecta ot 2019 roxga).
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PELIE3US

Ha pabouyro nporpammy yueOHor qucrurinabl «OU3UKA»
JUIS IOATOTOBKU CHEIMATMCTOB OYHOM/32049HOM (hOpMBI 00yUEHHSI 110 HAITPABICHHIO
noarotoBku: 23.05.01 «HazemHbIe TpaHCTIOPTHO-TEXHOJIOTUYECKUE CPEACTBA.
I'BOY BO «KpacHosipckuil rocyaapCTBEHHBIH arpapHblii yHUBEPCUTET

Pabouas mporpamma cocTaBieHa B COOTBETCTBHM CO CTaHIApTOM MUHHUCTEPCTBA
oOpa3oBaHusi M y4eOHBIMH IUJJaHaMH YHuBepcuTeTa. PaGodas mporpamma BKIIOYaeT
TEMaTU4YeCKOe IUIAHUPOBAHME, YYHUTHIBAIOLIEE MAKCHUMaJbHYIO Harpy3Ky Ha JIabopaTopHblEe U

IMPAKTUYCCKUE 3aHATHS.

Conepxxanue paboueil MmporpaMmbl OXBAaTbIBAa€T BECh MaTepuay, HEOOXOIUMBIH s
o0y4yeHMsI CreHaaucToB U (popMupoBanuto odmenpodeccuonanbHoil komnerenuuu: OIIK-1 —
CIOCOOHOCTh CTAaBUTh W peIlaTh WHKCHEPHbIE W HAayYHO-TEXHUYECKHE 3a1aud B cepe cBoei
npodeCCHOHATBHON  JIEATENIbHOCTA M HOBBIX ~ MEXKIUCHUIUIMHAPHBIX  HANpaBlICHUH ¢
HCII0JIb30BaHUEM €CTECTBEHHOHAYYHBIX, MATEMAaTUUECKHUX U TeXHOJornueckux monene; OIIK-4
- CIIOCOOHOCTB MPOBOJIUTH MCCIIEI0BAHNUS, OPraHU30BbIBATh CAMOCTOSITEIbHYIO U KOJUIEKTHBHYIO
Hay4HO-UCCIIEI0BATEIBCKYIO JEATEIbHOCTD IIPU PEIIEHUN MHKEHEPHBIX U HAYYHO-TEXHUYECKUX
3a/1a4, BKJIIOYAIOIIMX IUIAHUPOBAHUE M IIOCTAHOBKY CJIOKHOTO JKCIIEPUMEHTA, KPUTHYECKYIO
OLIEHKY M MHTEpIpeTaluio pe3ynbraToB. IIporpamMa oTBeuaeT COBpEMEHHBIM TPeOOBaHUIM K
00y4YEHMIO U TIO3BOJISIET OJATOTOBUTH CTYJCHTOB K HAYUYHO-HUCCIIEA0BATENILCKOM NesTETbHOCTH.

Pabouass mporpamma oTpakaeT COBPEMEHHBIE TEHICHIMH B OOYYEHHH W BOCHUTAHUU
JMYHOCTH CTyZIeHTa. B mporpamme otpaxkeHa criennduka yueOHOro 3aBeIeHMs], a TaK K€ MPOoPuIIs
00y4YeHMsI CTYJICHTOB, U OTPAXKEHA MPAKTUYECKas HalPaBJIEHHOCTh Kypca.

JlaHHas mporpaMMma MOXKeT OBbITh PEeKOMEH/0BaHa JJsl IUIAHUPOBAHMS JIEKIIMOHHBIX U
7a00paTOPHBIX U MPAKTHMUYECKUX 3aHATHH Mo «pusmke» B MHCTUTYTE MHKEHEPHBIX CHUCTEM H
sHepretuku ['BOY BO «KpacHosipckuil rocyaapCTBEHHBIM arpapHblii YHUBEPCUTET» IO

HarpasieHuto 23.05.01 «HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEJICTBA.
2

.
o

KaHAuJIAT pU3MKO-MaTeMaTHYeCKUX Hayk, , / 2z Bonpapes B.C.
7 1/ \‘/»_ -
-4 /
cTapiiuii HayuHblid coTpyanuk Muctutyra ¢pusuku um.JI.B. Kupenckoro ®UL[ KHI[ CO PAH,
noreHT Kadenpsl «Pusnka TBEPAOTO Tena U HaHOTeXHOJorum»y MNDOuPD COY
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