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PaGouass nporpamMma paspaboraHa B cooTBeTcTBUH ¢ DepepalibHbIM TOCYAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTaHIAPTOM BBICIIEIO0 00pa30BaHUS 1O HarpaBieHHI0 noarotoBku 36.03.01
«BeTepuHapHO-CaHUTApHAS YKCIIEPTH3a», YTBEPKICHHBIM MPUKa30M MHUHUCTpA 00pa30BaHUS U
Hayku Poccutickoit @eneparu Ne 939 ot 19 centsaops 2017 r.

PaGouas mporpamma yTBepik/ieHa Ha 3acelaHuu Kadeapbl MATeMaTUKH U (PU3HKU

(mpotokon Ne 11 ot 8 ntonst 2021 r.)

3aBenyomuii kadeapoii Y i (IHankwuii B.I1.)

IIOAIMUCH

Pabouass mnporpamMma pEeKOMEHIOBaHa K HCIOJb30BAHUIO B Yy4eOHOM Ipolecce
METOAMYECKOH  KOMHCCHEW  (aKyabTeTa BETEPHHAPHOH  MEIWIMHBI M TEXHOJOTHH
JKUBOTHOBOJZCTBA

(mpotokon Ne 15 ot 21 urons 2021 r.).

A~
IIpencenaresib MeTOANYECKON KOMHUCCUU / (IHomunua E.N.)
IIOAIINCH
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1. O61masi XapakTepuCcTUKA IUCHUIIMHBI

1.1. Heap TUCHUTIMHBI
ean u3ydenus kypca GU3MKHA COCTOUT B (POPMUPOBAHUU 3HAHUHN, YMECHUN U HABBIKOB B
npeCcTaBICHHH (PU3NIECKONW TEOpUU Kak 00O0OIIeHHS HAOIIOJCHUM, MPAKTUYECKOTO OMBITA U
SKCTIIEPUMEHTA; CIIOCOOHOCTH pellaTh TUIIOBBIE 3a/layd MPOGECCHOHAIBHOW JCSITEIBHOCTH HA
OCHOBE 3HAHMW  OCHOBHBIX  3aKOHOB  MAaTEMaTHYECKHX, CCTECTBCHHOHAYYHBIX U
o0menpodeCCHOHAIBHBIX TUCHUIIINH ¢ MPUMEHEHHEM HH(POPMaIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH

1.2. 3apauyu IMCHUILINHBI

1. ®opmupoBanue 3HAHWN TIABHBIX (U3NYECKUX 3aKOHOB MEXAHUKH, MOJICKYISIPHOMN
GU3UKH M TEPMOJMHAMUKH, HJIEKTPOMArHeTH3Ma, OINTHUKU, aTOMHOM U siepHOM (usukw,
JIEKaLIMX B OCHOBE BCEX OMOJIOrMUECKUX MPOILIECCOB;

2. ®opMHUpOBaHUE YMEHMSI UCIIOIb30BaTh (PU3MUECKHE 3aKOHBI I OBJIAJICHUs OCHOBAMU
TEOPUU U MPAKTUKU OMOJIOTUYECKUX ITPOLIECCOB B JKUBBIX OPraHU3MaXx;

3. ®opMHpOBaHNE HABBIKOB 110 UCIOJIb30BAHUIO COBPEMEHHON HAayYHOH M3MEPUTENIbHOM
arnapaTypbl, BBIIOJHEHHUIO IIPOCTEUIINX HKCIIEPUMEHTAIBHBIX MCCIEIOBAHUNA Pa3JIMYHBIX
bu3nyeckux sABICHUN C MPUMEHEHHEM MH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT Ul

1.3. IlpeameT IMCHUTIMHBI

a) OCHOBHBIC TPHHIMUIIBI M 3aKOHBI (U3UKK U OHOPU3MKHA, UX MaTeMaTHYecKoe
BBIpa)KEHUE;

0) OCHOBHBIC (M3WYECKHE SBICHHS, METOJbl WX HAONIOJEHHS M JKCIIEPUMEHTAIHLHOTO
UCCIICIOBAaHMsI, METOJbl TOYHOI'O M3MepeHHs] (U3NYECKMX BEJIUYMH, METOAbl 00pabOTKH
Pe3yJIbTaTOB 3KCIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMHU (PU3HUECKUMU TpUOOpaMu;

B) (popMHpOBaHHE HaBBIKOB 3KCIIEPUMEHTAJIBHOW pabOThl, MPABHJILHOIO BBIPAKEHMS
¢usnueckux wupen, (GOpMyTUPOBKM M pemieHus (PU3MUYECKUX 3a/]ad, OLEHKH MOpsaKa
(U3NUECKUX BEJTNYNH;

I') IpEICTaBICHNE O TPaHUIAX TPUMEHUMOCTH (PU3NUECKUX SBJICHUM U TUIIOTE3;

1) pPa3BUTHE Yy CTYACHTOB JIOOO3HATENBHOCTH M HUHTEpeca K HU3YyYEHHIO (DHU3HKH,
NOHMMaHNEe PUIOCOPCKUX MPOOIEM PUBUKHU.

1.4. MecTo aucuMILIMHBI B 00pa3oBaTe/IbHOI MporpamMmme
HucuunnuHa «Pu3nka» aeT maHopaMmy Hauboliee YHUBEPCATbHBIX METOJOB, 3aKOHOB U
MOJIEJIeH, TEMOHCTPHUPYET CIeNU(DUKY PAIMOHATBHOTO METO/Ia TIO3HAHUS OKPYXKAIOIIET0 MHpA,
crocoOcTByeT  (OPMHUPOBAHUIO Yy  CTYIEHTOB  COBPEMEHHOTO  €CTECTBEHHOHAYYHOTO
MHUPOBO33pEHUS, CIIOCOOCTBYET JalbHEWUIIEMY Pa3BUTHUIO JIMYHOCTH. DPu3nKa Kak o0s3aTenbHas
JTUCITUIIIIMHA BXOJHUT B 00s13aTeNbHYIO YacTh yueOHoro miana b.1.0.

1.5. B3aumocBsI3b ¢ APYrUMHU THCHUIIMHAMHA
Conepxanne Kypca (pU3UKH TECHO CBSI3aHO ¢ YY€OHBIMU MPOTpaMMaMH 10 MaTeMaTHKeE,
a TaK)kK€ HEOPraHMYECKOM, aHAIIMTUYECKOW M OPraHUYeCKONM XUMHUHU IS CHEHUUATbHOCTH
36.03.01 «BerepuHapHO-CcaHUTapHAs SKCIIEPTH3A»
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2. [lnanupyemble pe3yJabTaThl 00yUYeHUsI M0 JUCHUIITIHHE

b1

JAucuunianHbl
(MonyJn)

Komnerennun, 3YH

b1.0.12

buodnzuxa

YK-1

32. 3HaTh METOABI 1 OCHOBHBIE TIPHHITHITHI
KPUTHYECKOTO aHAN3a U OLIEHKH COBPEMEHHBIX
HaYYHBIX JOCTM)KEHHI; aITOPUTMBI aHAJIM3a 3a7a4,
BBIIIEJIASA UX

0a30BbIe COCTABISIOMINE - PU3MYECKHE OCHOBEI
MEXaHUKH, MOJIEKYIAPHOI

(GU3UKY U TEPMOAMHAMUKH, 3JIEKTPOMArHeTH3Ma,
OIITUKH, aTOMHOH U SAEPHOHN (QU3KKH, SKAIINX B
OCHOBE

OMOJIOrNYECKUX U TEXHOJOIMYECKHX MPOLIECCOB B
BETEpUHAPHH

Y2. YMeTh nonyyats HOBbIE 3HAHHS, COOUPATH U
000011aTh TAaHHBIE TI0 AKTYaIbHBIM HayYHBIM
mpo0IiIeMaM, OTHOCSIIMMCS K TTPO(eCCHOHANBHO
001acTH; OCYIIECTBISATH MOUCK MH(OpMAIHU 1
peLIeHui Ha OCHOBE

JEUCTBUN, SKCIIEPUMEHTA U OIBITA JIsl PELICHUS
MIOCTaBJICHHOH 3a[auy - HCIIOJIb30BaTh (PU3NUECKHE
3aKOHBI [T OBJIQICHUS] OCHOBAMHU TEOPUH U TIPAKTHKH
OMOJIOTMYECKUX U TEXHOJOIMYECKUX

MIPOLIECCOB B BETEPUHAPUU

H1. UccnenoBanmem npobiemMsl podeccuoHanbsHON
JeSITeTBbHOCTH C IPUMEHEHUEM aHalln3a, CHHTE3a 1
JIPYTUX METO/IOB MHTEJUIEKTYaIbHOU ACATEIbHOCTH;
H2. meTsr HaBBIKH BBISIBIIEHUS U UCCIIEOBAHUS
mpo0JieM PO eCcCUOHATILHON JACSITeILHOCTH C
NPUMEHEHUEM aHaJlN3a, CHHTE3a U APYTHX METOJ0B
MHTEJUIEKTYJIbHON

JeSITeIbHOCTH, aprYMEHTHPOBAHHOTO
(bopMHUpOBaHUs COOCTBEHHBIX CYXICHUH U OLICHKH C
MCIIOJI30BaHUEM CHCTEMHOr0 noaxoaa. Mimers onbiT
HCIIOJIB30BaHUS CO-BPEMEHHON HAYYHOU
WU3MEPUTENFHON aInmnapaTypbl, BBITOTHEHUS
MPOCTEHIINX IKC-IEPUMEHTANIBHBIX UCCIIEIOBAHUI
PasIn4HbBIX PU3NYECKUX SIBJICHUH C TPUMEHEHUEM
WHPOPMAIMIOHHO-

KOMMYHHMKALIMOHHBIX TEXHOJIOTUH
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3. O0bEM TMCUMIUIMHBI M BUABI padoT

3.1. Ounas popma o0yueHUs1

[TokazaTenmn CemecTtp Bcero
1

OG1mast Tpy10€MKOCTb, 3.€./9 3/108 3/108
OOmas KoOHTaKTHas paboTa, 4 28,75 28,75
OO0mas camocTosTenbHas padoTa, u 79,25 79,25
KonrakrtHas paborta npu nmpoBeeHHH y4eOHBIX 3aHSTHH, B T.4. 28,00 28,00
q
J('IC)KLII/II/I 14 14,00
J1a00pPaTOpHBIE 14 14,00
CamocTosiTenbHas paboTa Ipy MPOBEACHNN YIEOHBIX 3aHATHMA, T 61,50 61,50
KonTakTHas paboTa npu mpoBeIeHUH MPOMEKYTOTHOM 0,75 0,75
aTTecTaluu 00yJIarImuXxcs, B T.4. (4)
IPYIIOBBIE KOHCYIbTAIN 0,50 0,50
9K3aMeH 0,25 0,25
CaMocTosTelbHas padoTa Mpy MPOMEKYTOYHOHN aTTeCTalluH, B 17,75 17,75
T.9. (9)
MTOATOTOBKA K IK3aMEHY 17,75 17,75
dopMa MPOMEKYTOYHOU aTTecTaluu 3K3aMeH 3K3aMEH
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3.2. 3aouHas popMma 00yueHus

IHoka3arenu Kypc Bcero
1

OO011ast TpyA0EMKOCTb, 3.€./4 3/108 3/108
OO0mast KoHTaKTHas padora, 4 4,75 4,75
OO6mmas camocrosTenbHas padoTta, u 103,25 103,25
KonrtaktHas paboTa rnpu mpoBeAeHUN YI€OHBIX 4,00 4,00
3aHATHUH, B T.4. (4)
JIEKIIANA 2 2,00
nabopaTopHbIS 2 2,00
CamocrosTenpHas paboTa IpH MPOBEICHUN 85,50 85,50
y4eOHBIX 3aHATHH, U
KonrakTHas paboTa npu npoBeacHUN 0,75 0,75
MIPOMEXKYTOYHOM aTTEeCTAI[MN O0YJArOIIUXCS, B T.4.
(1)
TPYIIOBBIE KOHCYIbTAUN 0,50 0,50
DK3aMEH 0,25 0,25
CamocrosiTenbHas padoTa npu IpoMeKyTOUHOM 17,75 17,75
aTTeCTaIuy, B T.4. (4)
MOATOTOBKA K 9K3aMEHY 17,75 17,75
dopma IpOMEKYyTOUHOU aTTeCTAIIUU 9K3aMeH 9K3aMeH
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4. Conepxanne TUCHUILINHBI

4.1. Conep:xanue TUCHHUILIMHBI B pa3pe3e pa3aeioB U MOApa3/iesioB

Pasznea 1.. Pusnyeckue 0CHOBHI MEXAHMKH M OMOMEXaHUKH

[Mogpaznen 1.1. duznueckrie OCHOBBI MEXAHUKH.

Kunemamuka u ounamuxa nocmynamenbno2o u 6pawjamenbHO20 0BUNCEHUS
MamepuanbHou mouku u meépooco mena. 3akonuwvl Hotomona. Momenm cunvl. Momenm
umnynoca. Momenm unepyuu. Ypaenenue momenmos. Ocnognoe ypasHenue OUHAMUKU
spawjamenvbHo20 osudicenus. Paboma, mownocmo, snepaust Mexanuueckue ceoticmea meépovix
mei. Buovl oedhopmayuu. 3axon I'vka. Ilpeden npounocmu. [egpopmayus cosuea, Kpyuenus u
uzeuba. Mexanuueckue ceoticmsa ouonocuueckux mxateil. Kocmuas mrans. Mexanuueckue
CBOUCMBA KOJICU, MbIULY, MKAHEU KPOBEHOCHBIX COCYOO08.

[Moxpaznen 1.2. MexaHuKa )KUIKOCTH U TEMOJIMHAMUKA.

Tuopocmamuueckoe oasnerue u eco ceoticmaa. I uopoounamura udeaibHou HCUOKOCMU.
Dopmyna Hetomona. Cmayuonaproe meuenue. Peocumbvl 0sudxicenus scuokocmu. Ypasnenue
HepaspvleHocmu. Ypaenenue bepuynnu u creocmeus uz neeo. Cmamuueckoe u OUHAMU4ecKoe
oaeenue 8 NOMoKe U Memoowvl ux usmeperus. I uopoounamuxa 6a3Kou HeUOKOCmu.
Koagpuyuenmut esaskocmu. 3akonvl cemoounamuxu. 3akon Cmokca 6 mexHonio2uu MoI0YHbIX
NPOOYKMOE U Npu ucciedo8anuu kposu. Ilpumenenue 3akoHo6 2uOpOOUHAMUKY 8 CETbCKOM
xozsaiicmee. Quzuyeckue 0CHO8bl 2uOpoOuHamuru. Mexanuxa cepoeuno-cocyoucmou cucmemol.
Quzuueckue ceotcmea Kposu.

[Monpasnen 1.3. Konebanus u BonHbl. bruoakycruka

Mexanuueckue xonebanus. Jlunetinwiii capmonudeckuti ocyuniamop. Qusuyeckutl
masmuux. C60000HbIe U 3amyxatowue Konrebanus. Buinysxcoennvie konebanus. Pezonanc.
Pe3onanc 6 buonocuueckux npoyeccax. Cnoswcernue xonrebanuii. KonebamenvHvle npoyeccol 8
buonozuneckux oovexmax. Boanvl 6 ynpyeux cpedax. @usuueckue ocHogwl akycmuku. [lpupooa
36yka. Mcmounuku 38yka. Xapaxmepucmuxu 38yka. buonoeuueckas axycmuxa. Bocnpusmue
36yKka. 3axkon Bébepa - @exnepa. Ungpassyk u ynompazeyk. Yavmpazeykoeas 6uoaxycmuxa.
Bonnoswie npoyeccol 6 sHcusbix opeanusmax.

Paznea 2. MosekyasipHas (pM3uKa M TepMOANHAMHUKA

[Mompazmen 2.1. OCHOBBI KJIAaCCHYECKOH MOJIEKYIISIPHO-KUHETUIECKON TEOPHUH.

OcnosHoe ypasHeHue MONeKyIapHO-KUHemuyeckou meopuu 2asa. Pacnpedenenue
9Hepauu no cmeneHam c60600vl. BHympenussa snepaus udeanvHozo 2aza. Pacnpedenenue
Moaekyn no ckopocmam. Pacnpedenenue bonvymana. buosnepeemuxa. Henenus nepenoca 6
opeanusme. Tennonposoonocmo. 3axon @ypve. Tennroomoaua. KonsekmusHwlli menioooMeH.
Tennonepeoaua. /[ughgyszusa. 3axon @uka. Henenus nepenoca 8 OUOIOCUUECKUX CUCTNIEMAX.
Qusuueckue 0cHObl mepmope2ynayuu opeanusma. IloeepxHocmuulii cou 8 HCUOKOCMAX.
Kosghpuyuenm nosepxnocmmnozo namsasxcenus. @opmyna Jlannaca. Kanunnaphule saenenusl.
@opmyna bopenu — Kropena. Kanunnaphvie saenenus u buonocuyeckue npoyeccowl.
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[Monpaznen 2.2. OCHOBBI TEPMOAMHAMHUKHN OUOJIOTUYECKUX MTPOLIECCOB.

Tepmoounamuueckue napamempuvl u npoyeccol. Tenroma u paboma. Ilepoe nauano
mepmoounamuxuy. Mzonpoyeccol. [Ipumenenue nepgoco nauania mepmoOUHAMUKU OJisl AHANUZA
usonpoyeccos. Tennoémxocms uoeanrbHozo 2asa. Ypasuenue Maiiepa. Beeoenue 6 kiaccuueckyio
u Keanmosyro meoputo menioémxkocmu. Ilonumponnvie npoyeccol. Ypasuenue Ilyacconua.
Obpamumvie u neobpamumvlie npoyeccovl. Bmopoe nauano mepmoounamuxu. Ilpunyun oelicmeus
mennosou mawunvl. [uxn Kapno u meopema Kapno. Ommponusa. Kueou opeanusm Kak
OMKpbImas mepmoounHamuueckas cucmema. llepgoe Hauano mepmoOUHAMUKU 8 OUONO2UU.
Ilpespawenue sHepeuu 6 OUOTOSUHECKUX CUCMEMAX U OSHEpeemudecKull OalaHc MHCUB020
opeanusma. Tennonpooykyus. 3a8ucumocms cCKOpOCmuU Menioomoauu u 4acmomsl ObIXaHUsL OMm
maccol Hcusomuoz2o. Axkkymynuposanue snepeuu 6 monekyiax ATD. Ilepenoc menna 8 sHcusvix
opeanusmax. Bmopoe wnauano mepmoounamuxu 6 ouonocuu. KIIJ mwiuysi. Crxopocms
U3MEeHeHUs. SHMpPOnuYU u cmayuonaproe cocmosnue. Popmyna llpueoscuna.

Pa3nen 3. D1eKTPUYECTBO U MAarHETH3M

[Toapazaen 3.1. DnekTpocraTrka.

Onekmpuueckoe noie u e2o xapakmepucmuku. Paboma no nepemewenuio 3apsoa 6
anekmpocmamuieckom noie. Ilomenyuanvueiii  xapakmep 91eKMpPOCMAMULECKO20 NOJIL.
Tomenyuan. IIpo6oOHUKU 6 HSAEKMPOCMAMUYECKOM Noje. DIeKmpocmamuyeckdas 3auumad.
3azemnenue anexmpoycmanosok. Jusnekmpuxu 6 dnekmpuveckom nose. Ilonspuzayus
ousnekmpuros. Jusnexkmpuueckas nponuyaemocmo. [lusnekmpudeckue coUCmea mKaHel
opeanuzma. Onexkmpoémrocms. Konoencamopol. ODnekmpoémrocms  KIemoO4YHbIX MeMOpPaH.
DHepeust s1eKmpuuecko2o noJisl.

[Toapazaen 3.2. [locTOSHHBIN 3JIEKTPUUSCKHUI TOK.

3axon Oma 6 ummeepanvHolt u 6 oughghepenyuanvruou gopme. Tennosoe Oeticmaue
neKkmpuieckoeo moka. Jleticmeue NOCMOAHHO20 2IeKMPUYECKO20 NOIS HA  OP2aHU3M
aocueomuvix. Membpannwiti nomenyuan. Ypasuenue Hepncma. Mexanuzm obpazosanus
OuOnomeHyuanos. Quzuueckue OCHOBYL 1eKmpoxapouozpapuu. IIpoxoorcoenue
INEKMPULECKO20 MOKA Yepe3 HCUBbLe MKAHU.

[Tonpaznen 3.3. MarautHoe mosie.

Maenumnoe 83aumodelicmaue npo8oOHUK08 ¢ mokom. Maenummuoe none. 3akon Amnepa.
3axon buo — Casapa — Jlannaca. I'eomacHumHoe noie u e20 6IUAHUE HA HCUBbIE OPSAHUSMBL.
Onexkmpomaenumuasn unoykyus. Camounoykyus. Huoyxmuenocmo. [leticmeue nepemeHHo2o
MAZHUMHO20 NOJSL  HA  Op2aHU3M  MieKonumawouje2o. OHepeus  MASHUMHO20 — NOJIL.
Dnexmpuyeckutl mox 6 2a3ax u 8 HUOKOCmX. 3aKOH deKMpoau3d.

Pa3nen 4. OnTuka u kBaHTOBasi puzuka. JjaeMeHThI (POTOOMOIOTHHI

[Moapaznen 4.1. 'eomeTpudeckas ontrka. BoxHoBas onTuka.

Ilpupooa ceéema. Ceemosoovi u ux npumenenue. QOcHosbl  pomomempuu.
Domomempuyeckue GeIUUUHbLL U eOuHuyvl ux usmepenus. Illpumenenue gomomempuu 6
aocusomuogoocmee. Humepghepenyus ceema, cnocobvl eé HabaOeHus U NnpUMeHeHUe.
Hugpaxyusa ceema. [uipaxyuonnas pewémka. Ilonapuzayus ceema. Illonapuzosannviii u
ecmecmeennvlll ceem. 3axkonvl Manioca u Bpiocmepa. Bpawenue ninockocmu noaspuzayuu
onmuyecku akmugHvlMu gewjecmseamu. /Jucnepcus céema. Cnexmpuol u ux munsvi. CnekmpaibHuli
ananus. Bzaumooeticmeue ceema c eewecmeom. Iloenowenue céema. 3axkonvl byeepa u bepa.
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Buonocuueckoe snauenue conneunoco ceema. llpumenenue ynompaghuonemosozo ceema ois
canayuu 86030YUWHOU Cpeobl.

[Monpaznen 4.2. TeroBoe n3nydenue. KBaHTOBBIN MEXaHU3M HU3ITyUEHUS CBETA.

Tennosoe uznyuenue. 3axon Kupxeogha. 3axon Cmegana — borvymana. 3akon cmewenus
Buna. Tennosoe usmyyenue mena ocusommuvix. KeanHmoswvili mexaumusm u3nyyeHus ceema.
@opmyna IThanxka. Domosghgpexm. Keanmoswiti mexanusm noziowenusi ceema. Kopnyckynapro-
60110801 Oyanuzm. Ilousmue o pomoxumuueckux u gpomoouorocuneckux peaxyusx. buoguszuxa
3pUmMenbHO20 6OCHPUAMUAL.

Pa3nes 5. AtomHas u siiepHas pu3uKa

[Toapaznaen 5.1. Ilmanerapuas moaens aroma. Teopus bopa.

Cmpoenue 31ekmpoHnblx 060104ek amoma. Keammoevlii mexanusm 371eKmMpOHHBIX
nepexo008. ObvacHeHue CheKmMpalbHblX 3aKOHOMepHOocmell. JIloMunecyeHyus u eé npumeHeHue
6 eemepunapuu. Bonnosvie ceoticmea snexkmponos. Bonnosas gyHkyus.

IMompazmen 5.2. OnThueckue KBaHTOBbIE TeHEpaTOpbl. Buubl  paauoakTUBHOTO
U3JTy4EHHS U €ro MPOHUKAOIas ciocoOHOCTh. CTpOEHHE aTOMHOTO fJIpa.

Onmuueckue Keéaumosvie ceHepamopbl. HpuMeHeHue nasepoe. Penmeenoscroe
uznyuenue. Illocnowenue penmeeHOBCKO20 U3NYueHUs eeujecmeom. Buowi paduoaxkmusnozo
U3IyyeHus u e20 npoHuxKaruiasd cnocobrocmob. Memoowi pecucmpayuu paduoaxmueﬁoeo
uznyuenus. Cmpoenue amomnozo sopa. fAoepnvie cunvl. Mzomonel u uzobapwei. [Ipumenenue
paaMOCleMSHle usomonos 6 semepuﬂapﬂoﬁ Meduuuﬂe. qygcmeumeﬂbﬂocmb IHCUBDIX
OP2AHUIMOB K DIEKMPOMACHUMHBIM NOJIAM pa3jzu1m012 yacmomui. Jlemanvrwie 003bl.
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4.2. PacnipesesieHe KOHTAKTHOM U CAMOCTOATEIbHOM PadoThl IPH NOAr0TOBKE
K 3aHATHAM 110 NOApPa3AeIaM

4.2.1. Oynas ¢popma 0O0ydeHus

KonTakTHas pabora
Pasznensl, nogpasnensl AMCLMILIAHBL CP
JIEKIIUU ‘ JI3 ‘ 113
Paznean 1
du3nyecKkue 0CHOBbI MEXAHUKH M OMOMEXaHUKH

[Toapaznen 1.1. dusnyeckne OCHOBBI MEXaHUKH 2 4
[Tonpaznen 1.2. MexaHuKa KUIKOCTH U TEMOJIMHAMUKA 2 4
[Moxpaznen 1.3. Konebanus u Bonubl. brnoakycruka 2 2 5

Pasznea 2

MougexyasipHasi GU3MKa M TEPMOJAMHAMHUKA

[Tonpaznen 2.1. OcHOBBI KITACCHYECKON MOJIEKYIJISIPHO- 2 5 5
KMHETUYECKOU TEOPUHU
[Toapaznen 2.2. OCHOBBI TEPMOIMHAMUKHA OMOJIOTHUECKHUX 2 5 10
MIPOIIECCOB

Pa3nen 3

DJIeKTPUYECTBO U MATHETHU3M

[Tompaznen 3.1. DnexTpocTaTrka 1
[Toapazaen 3.2. [TocTOSHHBIN 3JIEKTPUUYECKHIA TOK 1
[Toapaznen 3.3. MarautHoOE 10JIe 1 10

Pa3znen 4

OnTnka 1 KBaHTOBas pusnka. JjaeMeHThI hoTodHOTOrNH

[Tonpasnen 4.1. 'eomerpuueckas ontuka. BomHoBas ontuka 1 10
[Tonpasznen 4.2. TerutoBoe nszmydenue. KBaHTOBBIN MeXaHU3M 10
U3ITy4eHUs CBEeTa

Pa3znen 5

AToMHas u sigepHast pusuka

[Monpasnen 5.1. IlnanerapHas monens atoma. Teopus bopa 10
[Toxpaznen 5.2. OnTudeckue KBAHTOBBIE TeHEPaTOPhI. Bribt
PaZMOaKTUBHOTO U3JIYUYEHHUS U €0 TPOHUKAOIIAs 15
crocoOHOCTh. CTpOEHHE aTOMHOTO s/Ipa
Bcero 14 14 61,5
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4.2.2. 3aounas popma o0yueHHS

KonrakTHas pabora
Paznensl, noapasznesnsbl AMCHMILTAHBI CP
JIGKL[I/II/I‘ JI3 ‘ 113
Pasznen 1
du3nyecKue 0CHOBbLI MEXAHUKH H OMOMEXaHUKH
[Toapaznen 1.1. dusnyeckne OCHOBBI MEXaHUKH 10
[Toapaznen 1.2. MexaHuKa >KHAKOCTH U TEMOIMHAMHKA 1 10
[Toapaznen 1.3. Konebanus u BoiHbL. bruoakyctrka 10
Pa3pen 2
MouJiekyasipaasi GU3MKa ¥ TEPMOJANHAMHMKA
[Toapasnen 2.1. OCHOBBI KJIaCCUYECKOIH MOJIEKYJISIPHO- 1 10
KHHETHYECKON TEOPUH
[Toapaznen 2.2. OCHOBBI TEPMOJIMHAMUKH 1 10
OHMOJIOTHYECKUX
MIPOIIECCOB
Pa3znen 3
DJIeKTPUYECTBO H
MATHETHU3M
[Tompaznen 3.1. DnexTpocraTrka 1 10
[Toapaznen 3.2. [TocTOSHHBIN 3JIEKTPUYECKHIA TOK 10
[Toapaznen 3.3. MaruuTHOE T10JIE 10
Pa3zpnen 4
OnTuka U KBaHTOBasi pu3nKa. JaeMeHThI
dhoToduoOrNH
[Tonpaznen 4.1. 'eomeTpuueckas ontuka. BoaHoBas 10
OIITUKA
[Tonpaznen 4.2. TernoBoe uznyuyenue. KBaHTOBBII 10
MEXaHU3M
U3ITy4eHUS CBETA
Pasnen 5
ATOMHasA ¥ saepHas puznka
[Moapaznen 5.1. [lnanerapuas Mmozens aroma. Teopus
bopa
[Moxgpasnen 5.2. OnTndyeckne KBaHTOBBIE TEHEPATOPHI.
BunbipagnoakTHBHOTO U3TyYEHUS M €T0 TPOHUKAOIIAS 3,25
croco6HOoCcTh. CTpOeHHEe aTOMHOTO Sipa
Bcero 2 2 103,25
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4.3. IlepeyeHb TeM H YUeOHO-METOIMYECKOTr0 00ecTedeHus 1JIsl CAMOCTOATEILHOIH padoThI

o0yuyamuxcsi
Y4eOH0-MeTonUECKOE 00ecreYeHHE O0BéM, u
Ne Tema camocTOSTEIHLHOR dopma
n/m paboThI No 00yueHHs
HUctounuk
crpanul | Ou- | 3aou-
Has Has
dusnyeckre 0OCHOBEI
1 9-28 10
MEXaHUKU
MexaHUKa >KUOKOCTH U
2 A 47-51 10
reMOJIMHAMUKa
Kosebanus v BOJIHEI.
3 34-43 5 10
buoakycruka .
OpraHu3anus caMOCTOSATEIHFHOU
OCHOBBI KJIaCCHYECKOM PpabOThI TIO JUCIUATLIINHE
4 | MOJEKYIIPHO-KHHETHIECKOH | OCYINECTBIIACTCA B COOTBETCTBHM C |  57-58 S
TEOPHHU METOJINIECKIMH YKA3aHUSMH -
o Kypc ¢usuku: yuedbnoe nocodbue
5 6 CHOBBI TCPMOAMHAMUKA JJ1s1 CTYJICHTOB BBICIIMX yqe6Hbe 60-70 10 10
MOJIOTUMECKHX MPOLECCOB | e CHE, 0GYHAMOMIIXCA TTO
TOK HOATOTOBKU U CHELMAIBHOCTIM /
[A. H. JlapuoHoB u 1p.] ;
7 MarauTHoOe 110J1e o Ny 141-160 10 10
Boponexckuii rocynapcTBeHHBIH
Teomerpuueckas ontnka. | A'PAPHbli YHHBEPCHTET .—
8 P B B . 163-182 | 10
BoJHOBAs ONITHKA opoHex: BopoHexckuit
roCyJapCTBEHHBIN arpapHbIid
TemnoBoe u3nmyucHue. ynusepeurer, 2016.— 203 c.: .
9 KBanTOBBIN MeXaHU3M — JlomyIeHo Hay4JHO- 184-186 10
H3JTy4CHHUA CBCTA MeTtoanueckuM COBETOM IO
¢uzuke MuHmCcTEpCTBa
[lmaneTapHas MOZEIb aToMa. | 00pa3oBanus U Hayku Poccuiickoi
10 P n p Y 187-190 | 10 12
Teopus bopa ®enepanyn
http://catalog.vsau.ru/elib/books/b
OnTHyecKkre KBaHTOBEIE 131301.pdf>.
reHepaTopsl. Buapl
aIM0AKTUBHOIO HU3IyYEHUS
11 | PaA i 196-200 | 15 | 11,25
U €ro MPOHMUKAIOMIAS
cnocoOHOCTh. CTpoeHue
ATOMHOTO sIJIpa
Bceero 61,5 103,25



http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf
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5. ®OH/ OLIEHOYHBIX CPEACTB JIfl IPOBEACeHHUS MPOMEKYTOYHOM aTTECTALMN U
TeKyLIero KOHTPOJIst

5.1. OTansl GpopMUPOBaAHNSA KOMIIETEHIUH

NHaukaTop 10CTHKEHU s
IMoapa3aen TUCHUNITUHBI Komnerenmust KOMIIeTeH I
1.1. ®uznyeckue 0CHOBBI 32
MEXaHUKA YVK-1 V2
H1
1.2. Mexanuka XKUAKOCTH U 32
I‘E.)NLOI[I/IHaMI/IKa VK- y2
H?2
1.3. KoneGanust 1 BOJIHBI 32
buoakycrtuka VK- v2
H?2
2.1. OCHOBBI KJIaCCHUECKOMN 32
MOJIEKYJIIPHO-KHUHETUYECKON VK-1
TEeOpUHn v2
22.0 32
.2. OCHOBBI TEPMOTUHAMUKHN VK-1 v
OMOJIOTUYECKHUX MPOIECCOB o1
32
3.1. DrekTpocraTuka YK-1
H?2
32
3.2. IToCTOSHHBIN HIEKTPUIECKUNA TOK YK-1 V2
H?2
32
3.3. MarauTtHoe mnosne YK-1 V2
H1
41 32
.1. TeomeTrpuueckas onTHKa. VK-1 V)
BonnoBas ontuka
H?2
4.2. Tennosoe nznyuenue. KBaHTOBbIN VK-1 32
MEXaHU3M H3JIy4eHUs CBETA V2
5.1. [InanerapHas MOJENb aTOMa. VK-1 32
Teopus bopa
5.2. OnTuyeckre KBaHTOBBIC
reHepaTopsl. BUabsl painoakTHBHOTO
U3ITyYEHUS U €T0 MPOHUKAOIIas YK-1 32
croco6HoCcTh. CTpOEHHE aTOMHOTO
sanpa
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5.2. lIkajapl 1 KPUTEPHHU OLIEHNBAHUS JOCTHKEHUS] KOMIIeTeHIIU i

5.2.1. llIkaJbl OHeHNBAHNMA TOCTHIKEeHUA KOMIIETEH NI

Bun onenku OneHku

HEYJIOBJIET- | YIOBJIETBO-

AKaI[CMI/I‘lCCKaSI OIICHKa I10 4-x OanILHOM IIKAaJIe XOopouro OTJINYHO

BOPUTCJIILHO PUTCIIBHO

5.2.2. Kputepuu ouleHNBAHUS IOCTHKEHUS KOMIIeTeH Ui

KpI/ITepI/II/I OLICHKH Ha 3K3aMCHC

OueHka, ypOBEHb
JIOCTYKCHHS
KOMITETCHIIHI

Onucanue KpUTepueB

OTINYHO, BEICOKHI

CryneHT moOKas3ajd TMOJIHBIE M T[IIyOOKHE 3HAaHUS — [POrPaMMHOIO
MaTepHuaga, JOTMYHO M apryMEHTUPOBAaHO OTBETHJI HA BCE BOIPOCHI
9K3aMEHAlIMOHHOTO OWjieTa, a TakXe Ha JONOJHUTEIBHBIC BOIPOCHI,
CHOCOOEH CaMOCTOSITEIBHO PELIaTh CIOXKHbIC 3a0a4H AUCLUIIIMHEI

Xopouo, IpOJBUHYTHIN

CryZneHT TBepAO 3HAET NPOrpaMMHBIM MaTepHrall, IPaMOTHO €ro U3Jlaraer,
HE JIOMYCKaeT CYIECTBEHHbIX HETOUHOCTEW B OTBETE, JOCTATOYHO MOJTHO
OTBETHJI Ha BOIMPOCHl JK3aMEHAIMOHHOTO OWJIeTa M JIOMOJIHUTEIbHEIC
BONPOCHI, CIIOCOOEH CaMOCTOSATENBHO pellaTh CTaHAAPTHHIE 3aJa4yd
JUCLUTUTAHBI

Y 10BIETBOPUTENBHO,
MOPOTOBBIN

CTYILCHT ImoKasaJl 3HaHHWE€ TOJIbKO OCHOB IIPOrpaMMHOI'0 MaTepuala,
YCBOUII €ro IMOBEPXHOCTHO, HO HC AOOITyCKaJl FPY6BIX OIIMOOK WM
HGTOQHOCTeﬁ, Ipe6yeT HaBOJAIIINX BOIIPOCOB JII IMPABUIJIIBHOTO OTBETA,
HE OTBCTWI Ha AOIIOJIHUTCIBHBLIC BOIIPOCHI, criocoben peuiaTtb
CTaHAAapPTHBIC 3aJla4i AUCHUIIJIMHBI C ITIOMOIIBIO IPETIoAaBaTCIIA

HeynosnerBopurensHo,
KOMIIETEHIIMSI HE OCBOEHA

CTyzIeHT He 3HaeT OCHOB MPOrPaMMHOI0 MaTepuaa, JA0IMycKaeT rpyoble
OMMOKKM B OTBET€, HE CIOCOOCH pellaTh CTaHAAPTHBIC 3a/a4yM
JUCHUTUTAHBI TAXKE C MOMOIIBIO MPETO1aBaTeNs
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Kpurepun onieHKH T€CTOB

Orenka, ypoBeHb
JTIOCTHKEHHUS
KOMITETEHITUH

Orncanne KpUTEpPUeB

OTIMYHO, BEICOKHUI

CopeprxaHne IpaBUIbHBIX OTBETOB B TecTe He MecHee 90%

XopoI1o, MpoABUHYTHIN

CO):[Gp)KaHI/Ie IMMPAaBUJIBHBIX OTBETOB B TECTC HE MCHCC 5%

VY 10BIIETBOPUTEIBHO,
MMOPOTOBBIN

CO):[Gp)KaHI/Ie IMMPAaBUJIBHBIX OTBETOB B TECTC HE MCHCC 50%

HeynosnersopureinsHo,
KOMIIETEHIIMSI HE OCBOEHA

Copeprkanne paBUIIHLHBIX OTBETOB B TecTe MeHee 50%

Kpurepuu onieHkr ycTHOro onpoca

OueHka, ypoBEHb
JIOCTHIKEHHMS
KOMITETEHITUH

Onucanue KpuTepueB

3a4TeHo, BHICOKMI

CTyneHT N1eMOHCTPUPYET yBEPEHHOE 3HAHNE MaTepHalia, YeTKO BBIPAXKaeT
CBOI0O TOYy 3peHHs II0 paccMaTpUBaeéMOMY BOIIPOCY, TPUBOIS
COOTBETCTBYIOIINE TPUMEPHI

3a4TeHO, IPOABUHYTHIN

CTyneHT NeMOHCTPUpPYET YBEpEeHHOE 3HAaHHE MaTepuaya, HO JOIMyCKaeT
OT/ENbHBIEC TIOTPEITHOCTH B OTBETE

3auTeHo, TOPOTOBBIi

CTyJeHT IEMOHCTPUPYET CYIIECTBEHHBIC MTPOOENbl B 3HAHUIX MaTepuana,
JIOITYCKAaET OIIMOKY B OTBETaX

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

CryneHT 1eMOHCTpUpYET He3HaHWE MaTepuala, JI0IycKaeT rpyobie
omKnOKK B OTBETaX

Kputepun oLieHKH perieHns 3a1ad

OrneHka, ypoBeHb
JOCTHKEHUS
KOMITIETEHIIUNA

Onucanue KpuTepuen

3a4TeHo, BEICOKUI

CTy,Z[eHT YBEPCHHO 3HACT MCTOAUKY U aJIrOPUTM PCIICHUSA 3aJa4u, HC
A0IyCKaAcT OIIMOOK IIpHU €€ BBIIIOJIHCHUU.

3auTeHo, MPOIBUHYTHIH

CTy,Z[CHT B ICJIOM 3HACT MCTOAUKY U AJITOPUTM PCHICHUA 3aJav4u, HC
A0IMyCKacT FPY6BIX OIIMOOK IIpU €€ BBINNOJIHCHHUU.

3auTeHO, TOPOTOBBIi

CTyoeHT B LEJIOM 3HAeT METOIUKY U AITOPUTM pelleHHs 3aladu,
JIOITyCKaeT OMIMOOK IMPH €€ BHIMOJIHEHHH, HO CITOCOOEH HCIIPaBUTh UX MPH
MOMOIIH MTPENOoJaBaTes.

He 3a4TCHO, KOMIICTCHIIMA
HEC OCBOCHA

CTyneHT He 3HaeT METOAWKY W aJITOPUTM PEIICHUS 3aJadu, JTOIMyCKaeT
rpyOble OIMOKH TPH €€ BBINIOJHEHUH, He CIOCOOEH MCIPABUTh WX TPU
IIOMOIIY ITPENOJaBaTeNsl.
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5.3. MartepuaJibl 1J151 OIleHKH TOCTHKEHUsI KOMIeTeH it

5.3.1. OueHo4YHbIe MAaTEePHAJIbI TPOMEKYTOYHOM aTTeCTAIMU

5.3.1.1. Bonpocsl K 3K3aMeHY

Ne Coaepixanue Komme- HNAK
TeHIUA

1 I'maponnnamuka uaeanbHOM KUJIKOCTH. Y paBHEHUE VK-1 H1
HEPa3pbIBHOCTH MTOTOKA. YpaBHeHUE bepHyiu.
Bszkocts. 3akon HeroTona s Bsazkoctu. Koaddurment

2 YK-1 V2
BsI3KOCTH. 3aKkoH CToKca.

3 HproTOHOBCKHE M HEHBIOTOHOBCKHE KUJKOCTU. JIamuHapHOE 1 VK-1 H2
TypOyneHTHoe TeueHue xukoctu. Yucno PeitHonbaca.
OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHO-KMHETUYECKON TEOpUH

4 | (MKT). Onsritsl, noareepxaatonue MKT. OcHoBHOE ypaBHEHHE YK-1 32
MKT.
[ToBepxHOCTHBII cioii B )kuakocTsIX. Koaddurment

5 | MOBepXHOCTHOTO HaTsDKeHUs. CBOOOIHAS DHEPTHSI YK-1 V2
[TOBEPXHOCTHOTO CJIOSI YKUIAKOCTH.

6 JlonoaHuTENbHOE JaBIEHUE 101 UCKPUBIEHHON IOBEPXHOCTHIO VK-1 H 2
xunakoctu. Popmyna Jlanmnaca.

v CmauuBanue u HecMaunBaHue. KanusuisipHble siBJIEHUS. VK-1 H1
®opmyna bopemnu-Kropena.

8 [TepBoe Hauano TepmoanHamuku. M3ompoueccel. Pabora VK-1 32
UJeaJIbHOTO ra3a MpH U30IpOLECcCaXx.
Anuabatsslii mporecc. Ypasuenue [lyaccona. Mosnsipabie

9 | TemmoeMKOCTH MPU MOCTOSIHHBIX JIABJICHUU U 00BEMe. YK-1 32
YpaBHenue Maiiepa.

10 Onexrpuueckue 3apsaabl. 3akoH Kynona. DiexTpuueckoe noe. VK-1 V2
HanpspkeHHOCTD 371€KTPUYECKOTO TTOJIS.
[IpencraBienust 0 CBOMCTBAX MPOCTPAHCTBA U BPEMEHH,

11 | ‘lexamue B OcHOBE KJlaccuueckoi mexanuku. [locrynarensHoe VK-1 32
JBUKEHHME TBEPIOTO Tena. paanyc-BekTop. CKopocTh u
YCKOpEHHUE.
JluHamMKKa MaTepuabHOM TOUYKHU U ITOCTYNATEIBHOTO IBHKEHUS

12 TBEPAOrO TeJa. 3aKOH MHEPLIUU U MHEPLUAIBHBIE CUCTEMBI VK-1 32
OTCY€TA. 3aKOHBI IMHAMUKHA MAaTEPUATIbHOU TOUYKH U CUCTEMBI
MaTEpUaIbHBIX TOYEK.

13 Bremnve v BHyTpeHHue cuiibl. LeHTp Macc MexaHn4eCcKon VK-1 392
CUCTEMBI 1 3aKOH €r0 JBUKECHHUS.

14 3aKOH COXpaHEHMsI UMITYJIbCA U €TO CBA3b C OTHOPOJHOCTHIO VK-1 V2
IIPOCTPAHCTBA.

15 | Heympyruii ynap. ®ynaameHnTaabHble B3aUMOACHCTBUS U CUIIBI. YK-1 32
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5.3.1.2. 3agauu K IK3aMeHy

Conepxanue

Komme-
TEeHLUA

UK

3anummure penieHue ypaBHEHUS] TAPMOHHYECKOTO KOJIeOaHUs C
aMIuIUTy0i A=5 cm, ecnm 3a Bpems t=1 mun coBepinaercs
N=150 xonebanwii, a HauanbHast (paza KonedaHui Po=7u/4.

VK-1

H1

MarepuanbHass ~ TOouka  Maccod  m=2(0 2  coBepuIaeT
rapMOHHYECKHE KoyiebaHus ¢ amruuTyaoi A=5 cm. Ilepuop
koneOanuit 7=1/0 c¢. Omnpenenure 3HAUYEHUE CKOPOCTU U
YCKOpPEHUSI MaTepUaIbHON TOYKH B MOMEHT BPEMEHU, KOTOPOMY
COOTBETCTBYET (haza p=60°.

YK-1

V2

MasTtHuk COBEpIIAET 3aTyXaromuye KoneOaHus C
norapupmuueckuMm  nekpemenToM 6=0,0/.  Kakoe  umcio
KOJICOaHMIi JOJDKEH COBEPIIMTH MAasiTHUK, YTOOBI €0 aMILIUTY/a
YMEHBIIUJIACh B TPH paza?

YK-1

V2

Omnpenenure pe30HaHCHYIO YacTOTY V, KOJI€0aTenbHOW CUCTEMBI,
ecnmi  coOcTBeHHass — vactota  koneOanmii vp=300 [y, a
norapupMUUECKUH TeKpeMeHT 3aTyxaHust 0=0,2.

YK-1

H2

[pyxunnbiii  MastHUK k€ctkocThio k=10 H/m ¢ rpy3om
Maccoid m=100z coBeplIaeT BbIHYKJECHHbIE KOJIEOAHUs B BSI3KOM
cpene ¢ Kod(h(UIHUEHTOM CONpoTUBIEHUs r=2-1 0% kele.
Onpenenure kodpPUIMEHT 3aTyxaHUsS f W PE3OHAHCHYIO
aMIUTUTYY Ap, €CIHM aMIUIUTYQHOE 3HAUCHUE BBIHYXIAIOLIEH
cibl Fpa=10 nH.

YK-1

V2

3aBUCUMOCTb IPONJAEHHOIO TEJIOM ITYTH S OT

BpeMeHH t 3a/1aéTcs ypaBHEHUEM: S=A-t+B-t*+C-t3, rne A=2 wm/c,
B=-4 m/c?, C=8 m/c®. Haitru: a) 3aBUCUMOCTb CKOPOCTH V(t) U
yckopeHwus a(t) oT BpeMeHu; 0) paccTosiHue S1, MPOUICHHOE
TesoM 3a Bpems 11=0,5 ¢ mocne Hauana IBUKEHUS; B)

CKOpOCTH V1 U yCKOpeHHe a1 Tena yepe3 Bpems 11=0,5 ¢ mocne
Hayana JBIKEHUSI.

YK-1

V2

Omnpenenure CpeHIO KBAAPATUYHYIO CKOPOCTD Uys MOJIEKYJI
UJeaIbHOTO T'a3a, MJIOTHOCTh KOTOPOro NpHu AaBieHuu p=35 klla
cocraBisieT p=0,3 Kke/m.

YK-1

H1

Omnpenenure yZeNbHbIE TEIIIOEMKOCTH Cy B Cp CMECH
YIIEKUCIIOTO Ta3a Maccoit Mp=3 2 u a30Ta Maccoii My=4 2.

OIIK-1

V2

Kucnopon maccoit m=32 2 HaXOIUTCA B 3aKPHITOM COCY/E O]
nasinenueM p=0,1 MIla npu temneparype 1=290 K. Ilocne
HarpeBaHus J1aBjeHHE B COCYJE MOBBICMIOCH B 4 pa3a.
Onpenenute KOJIMYECTBO TEIUIOTHI Q, COOOIICHHOM Ta3y.

YK-1

H2

10

[Ipy HOpMaNbHBIX YCIOBHUSX CpeIHSAs JJuHa CBOOOJHOTO
npobera aTOMOB remust A=1,85-10" u. Onpenenure
kodpuurent quddysun D renus.

YK-1

H1

11

Kakoe konaum4ecTBO TEMJIOTHl BBIIEIUTCS B PE3UCTOPE C
conmpotuBiienneM R=15 Owm 3a TpeTbi0 CEKyHIy TIOCIHE
noakoueHus: ucrounuka IJIC, ecnu cuia Toka yBEITUUUBAETCS
B T€YEHUE BpPEMEHH Af=8 ¢ MO JIMHEHHOMY 3aKOHY

ot 1:=0 o 1,=16 A.

YK-1

H2
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12

Omnpenenute KOJMYECTBO TEIUIOTH, KOTOPOE BBIICIHUTCS B
pesucrope ¢ comporuBieHrneM R=20 Om mocne OTKIIOYCHHUS VK-1
WCTOYHHKA, €CIIM CHJIAa TOKA IPU 3TOM YMEHBIIAETCS I10
3aKOHY: I=|0-e'5t ,rae 1g=12 A; 6=900 cl

H2

13

Onpenenure MIOTHOCTh TOKA, €CU 3a Bpems A¢=(0,5 ¢ yepe3

OPOBOJHUK C  IUIOIAABIO  MOMEPEYyHOro  ceyeHus S=3,2 YK-1
2 19

mm” ipoIoN=5-10"" 371€KTPOHOB.

H1

14

JBa ucrounuka ¢ DJIC E 1=5 B u E ,=3 B u BHyTpeHHUMH
CONPOTUBICHUSIMU [1=I=2 (Om TOJKIIOYEHBI MapAIICIbHO VK-1
pesuctopy ¢ conpotuBieHueM R=1 Om. Onpenenure cuity Toka
B PE3UCTOPE.

H2

15

JIBa IJIMHHBIX MMapaJlICIbHBIX MTPOBOA HAXOATCS B BO3JyXe Ha
paccrosiuuu =5 cm apyr ot apyra. Ilo mpoBogHHKAM TEKyT
Toku cuiiot 11=1,=5 A4 B NPOTHBOMOJIOXHBIX HAMPABIICHUSIX.
Onpenenure  HWHIYKIUIO  MarHUTHOIO TMOJS B TOYKE,
HAXOJAIICHCS HA PAacCTOSHHUM =4 cm OT OJHOTrO M =3 cm OT
JPyTOTO MPOBOJIA.

YK-1

H2

5.3.1.3.

5.3.14.

5.3.1.5.

5.3.1.6.

Bonpocsl Kk 3a4eTy ¢ OLEHKOH
He npenycmotpen

Bonpocsl k 3auety
He npexycmotpen

ITepedyenb TeM KypcoBBIX NPOEKTOB (padoT)
He mpenycMoTpenst

Bonpocsl k 3ammmTe KypcoBOro npoexra (paéorsl)
He npenycmorpen
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5.3.2. OueHoOYHbIEe MATEPHAJIbI TEKYIIET0 KOHTPOJIS

5.3.2.1. Bonpockl TecTOB

Conep:xkanue

Kommne-
TEeHIUSA

WK

Kakoe nuddepennuanbHoe ypaBHEHHE ONHUCHIBAET

BBIHY)KI[GHHBZIG l"apMOHI/ILIeCKI/IC KOJ'Ie6aHI/I$I?
X 2

1, —— "X
2 0 0

dt® dt °

YK-1

32

Ha pucyHnke noka3zanbl A
PE30HAHCHBIE KPUBBIE TPEX
KOJIe0aTEeILHBIX CHCTEM.

Kaxkas cucrema obnmamgaet
HauOOJIBIINM I
KO3 PUUHUCHTOM 3aTyXaHusi?

1. IlepBas.

2. Bropas.

3. Tpetsps.

4. Koo dumment
3aTyXaHUs OJMHAKOB BO BCEX
TpEX CUCTEMAX.

YK-1

V2

Pe3oHaHcHas nMKIMYECKas 4acToTa onpeaensercs GopMyJIoi:

1. o =
0

2.(0: —ﬂ

0

YK-1

32

[ap u monas cdepa, UMEOIINE OAUHAKOBBIE MAaCChl U PAJNYCHI,
CKaTBIBAIOTCS TI0 HAKJIOHHOM TJIOCKOCTH 0€3 MPOCKATh3bIBAHMS C
OJIHOM M TOM K€ BBICOTHI. Y OCHOBAHHUS HAKJIOHHOM IIOCKOCTH:

1. CkopocTH Ten OJIMHAKOBBI.

2. CxopocTh 1mapa OobIie.

3. Ckopocts moJioit chepsl OOIbIIIe.

4. OTBeT HEOOHO3HAYEH.

YK-1

H1




Crpanuna 20 u3 32

Ucnonb3ys
[ITennepa,
CKOJIBKO
MOMEHT
paanycom
BpaleHus

TeopeMy
OTpEeCIUTE, BO
pa3 YBEIIMYUTCS
WHEPIUU  KOJbIa
R, eclId  OcCh
MepPeHECTH u3

IIEHTpa KOJIbIIa Ha €ro Kpai.
1. B4 pa3za.
2. B2paza.
3. B1,5paza.
4. B3 pa3za.

OIIK-1

H2

Koueco Bpaiaercs ¢ yriioBbIM YCKOpEHUEM =2 pa()/cz. MomeHT
2 .
uHepiuu kosieca J=1 xe-m”. MOMEHT yCKOpSIOIIEH CUJIbl PaBEH:

6 1. M=0,5 Hm.

2. M=0,25 Hm.
3. M=2Hwm.
4. M=4 Hwm.

OIIK-1

V2

puc.a, 0.

1. Puc.a -
M300apHBIH,
M30XOPHBIM.

2. Puc.a -
7 M30XOPHBIH,
n300apHBIH.

3. Puc.a -

4. Puc.a
W30XOpHBIH,

Kaxue mpouecchbl
n300pakeHbl Ha

A

"
Vs
puc.6 - /2

'I
I .
& »

»
o >
rd

.

puc.0 - 0 7

HM30TEPMUYECKUIA,
puc.0 - 1300apHBIIA.

puc.0 -

H30TepMH‘IeCKHﬁ.

a)

OIIK-1

32

1.

N N o

TeMnepaTypa ra3a paBHa T. Cpe,[[HHH KHHCTUYCCKAAd SHCPIrUu-d
IMOCTYNATCIbHOT'O ABUKCHUS OJIHOI\/'I MOJICKYJIbI I'a3a paBHA:

EKT

KT

vKT .

OIIK-1

32




Crpanumna 21 n3 32

B kakoM U3 IepeurcIIeHHBIX TPOIIECCOB TEIIOEMKOCTh
MaKcHUMallbHa?

1. B u30Xx0pHOM Mporecce.

2. B u3o6apHoM mporecce.

3. B anuabaTHom mporiecce.

4. B n30TepMHUUYECKOM IpOLIECCE.

YK-1

H2

10

Ompenenute  aOCONIOTHYIO — BIQXKHOCTH  BO3AyXa  IpHU
temneparype +18°C, ecim ero Touka pocel pasua +8°C.
[110THOCTH HACHIIIEHHOTO apa mpy Temmeparype +18°C pasna
15,4:10° ke/n®, a ipn +8°C — pasna 8,3-107° ka/ns’.

1. 7,1-10° xe/n’.

2. 23,7:10°° e/,

3. 154107 ke/nd’.

4. 83107 ke/ni.

YK-1

V2

11

Kamusp, CMaYnBacMBbIi JKUJIKOCTBIO,
0003HaYeH HOMEPOM:

WD
tzzz
W=

1 u Ne 3.

YK-1

V2

12

B YETBIPEX OJMTHAKOBBIX
Kanmumjusipax HaXOOWUTCS BOJa IIpH 1 2 3 4
temneparypax 5°C; 20°C; 40°C u A\
60°C. B  KakoM  Kamwuisape <
Temneparypa Boabl pasHa 20°C? " "
1. B nepBom. - i
2. Bo BTOpomMm. - .
3. B Tpersem.
4. B uyerBépTOM.

)
D 'AD
1

YK-1

H1

13

Jlng  Kakoro W3  TMEPEYUCIICHHBIX  Ta30B  OTHOIIEHHE
TeroéMkocTeit Cp/cy=1,4?

1. Jlns remus.

2. Jlnsg HeoHa.

3. s CO,.

4. Jlns a3ora.

YK-1

H2

14

WneanbHblil ra3 nepexoauT U3
cocrosHus 1 B coctosinue 2. B 1
KaKOM mpoiiecce ras
coBepIaeT OOoJbIIyI0 padoTy?
Ecnu nponece uaér Baonn a1 b=
1. Pabora oguHaKoBa. ’
2. Brmons BepxHeit
KPHUBOH. 0
3. Bnone cpenneit
KpHBOM.
4. Bpons HKHER
KpHUBO.

BN
X -
=

YK-1

32
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U3mensiercs i Temreparypa raza B P
npoiiecce mepexoa U3 COCTOSHUS |

(7
B COCTOSIHHE 27 2/—\1

15 YK-1 H?2
1. Tlonwmxkaercs.
2. TloBblmaercs.
3. He usmensercs. 0
\%
5.3.2.2. Bonipocsl U151 yCTHOTO 0npoca
Ne Conepxanue Komme- NJIAK
TEHIUs
1 Hatb ONPE/ICTICHAE 1 3aTHCATh q)OIZMyJIy paanyc-BeKTopa, VK-1 32
JMHENHON CKOPOCTU MaTepUaibHONU TOUYKH.
5 JaTp onpeneneHue U yka3aTh HalIpaBJICHHUE TaHTCHIATbHO, VK-1 V2
HOPMAJIBHO U TIOJIHOTO YCKOPEHUSI MaTEPUAIIbHON TOUKH.
3 3anucatb HOpMYyIIbI, yKa3aTb HalpaBJICHUE U 1aTh VK-1 V2
ONpeJIeJICHUE YIIIOBOM CKOPOCTH U YIIIOBOTO YCKOPEHHS.
4 CdopmynnpoBaTh MEXaHUYECKHM MIPUHIIUIT OTHOCUTEIHFHOCTH VK-1 H1
lamunest. ChopmynnpoBaTh 3aKOHBI JHHAMUKH.
5 YTo Ha3bIBAETCSI MOMEHTOM HUMITYJIbCA, MOMEHTOM CHUJIbI? VK-1 H2
Yka3arb UX HapaBJICHUE OTHOCUTEILHO TOYKH (TI0JIIOCA).
6 BoiBecTH OCHOBHOE ypaBHEHUE IMHAMUKH BPAIaTEIbHOIO VK-1 V2
IBWKEHUS. V3M0XKUTh (PM3NYECKHUd CMBICIT MOMEHTA HHEPIIHH.
7 3anucaTh ypaBHEHHE MOMEHTOB YVK-1 32
8 C(l)opMyanpOBaTb teopemy I 'rolirenca - llltelinepa u npuBecTu VK-1 H?
npuMep e€ MpUMEHEHHUS.
9 Kaxue 3aKoHBI COXpaHEHUs BBIMOIHIIOTCS MpU aOCOIIOTHO VK-1 32
YIPYTOM U HEYNIPYroMm yaape?
10 3anucarb 3aKOHBI COXPaHEHUS MPH a0COIIOTHO YIIPYIOM U VK-1 32
HEYIPYroM yaape.
11 Kak ompenenmnTte W OT YEro 3aBUCUT PEXHUM JIBHKEHUS VK-1 32
KUJKOCTU
12 [Tepeuncnuth 1 naTh ONpeneieHNe ABIeHUN niepeHoca. [louemy VK-1 32
OHM TOJIYYMJIM TaKOE€ Ha3BaHUE?
13 3anucaTh ypaBHEHUE COCTOSIHMSI MJI€AIbHOTO Ta3a W VK-1 39
c(hopMyJIMpOBaTh YCIOBUS €r0 IPUMEHUMOCTH.
14 OOBsICHUTD, MOYEMY TEIUIOEMKOCTh Ta3a B TIpoIecce Tip1 VK-1 39
MOCTOSTHHOM JIaBJICHUU OO0JIbIlIE, YEM MPU OCTOSTHHOM 00BEME.
15 Onpenenuth 4YUCIO CTeMeHed CBOOOABI  OJIHOATOMHOIA, VK-1 32

I[BYXaTOMHOﬁ 1 MHOTOQTOMHOM MOJICKYIJIBI.
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5.3.2.3. 3agaun 1Jis1 IPOBEPKH YMEHH i U HABBIKOB

Komme-
Ne Conep:xkanue TeHmus HNIAK
IIpy KakOM pacTAruBarOLIeM HANPSKEHUU JIATYHHBIN CTEPKECHb
WCIBITHIBAET TaKOE XK€ YJIJIMHEHHE, KaK U MpPU HArPEeBaHUU HA
1 |50°C ? Mopynbs ynpyroctd JaTyHU paBeH 11,210 H/M2 YK-1 V2
TemnepaTypHbiii K03 GULIHEHT TMHEHHOTO PACHINPEHUs JaTyHU
pasen 0,000019 K.
OnuH MoIb HaeabHOTO ra3a coepmun padoty 4=300 Jx, moiay4us
2 Q=500 /I terumotbl. OnpenenuTh U3MEHEHHE BHYTPEHHEH SHEPTHH YK-1 V2
rasa.
I'a3 pacmmpsiercs ot o6béMa Vi 10 06béMa V; ontuH pas
3 | M30TEpMHYECKH, BTOPOI — N300apHO, a B TPETUI — aJIMadaTHO. VK-1 V2

[Ipu xakom mpoiiecce ra3 coBepiiaeT OoNbIIyI0 padoTy U
MoJiydaeT OoJbliee KOJINYECTBO TETIIOTHI?

Kaxkas yacTs BHyTpEHHEN YHEPTUUA MOJIEKYJIbI KUCIOPOa
4 | npUXOJMUTCS HA MOCTYNATEIbHOE U KaKas 4acTh Ha YK-1 H1
BpalaTeIbHOE JBUKEHUE?

Kak n3MeHUTCS eMKOCTh INIOCKOTO KOHACHCAaTOopa €CJIN U3 HCTO

S | yoamuTh QUAICKTPUK C TUICKTPUICCKON MPOHUIIAEMOCTBIO, YK-1 H?2
paBHOU 27
Kak u3meHuTcst Mo1ysib HAaPSKEHHOCTH 3JIEKTPOCTATHIECKOTO

6 | mosst, CO3MaHHOTO TOYCUHBIM 3aPSIOM, TIPU YBEIHUCHUH YK-1 v2

paccTostHUS OT ATOTO 3apsija A0 Touku HabmoaeHus B N pas?

Kax u3MeHuTCs 3Heprus 3JIeKTPUYECKOTo OIS 3apsSKEHHOTO
7 | IIIOCKOTO KOHJICHCATOPA, €CIIH PA3HOCTh MOTECHIIUATIOB MEKITY VK-1 v2
€ro IJIAaCTMHAMM YBEJIMUUTCS B TpU pasa?

HpI/I KakOM COOTHOIICHHU BHYTPCHHEIO COIPOTUBJIICHUA (r)
HCTOYHHUKA BHCKTqueCKOﬁ OHCEPIUU U COMMPOTUBIICHUU HAI'PY3KU

8 . YK-1 H?2
(Ry) ucTOYHUK OTHAET MAKCUMATIBHYIO MOIIHOCTH BO BHEIIHIOKO
ANEKTPUYECKYIO LIETb?
CormpoTHBIEHUE HATPY3KHU, COSTMHEHHOE MTOCIIEI0BATEIBHO C

g | MCTOUHWKOM MHTAHHS, B YCTHIPE Pa3a MPEBHIIIACT BHYTPEHHEE VK-1 o1

CONMPOTHUBIIEHNE UCTOYHHUKA JIEKTPUUYECKOT0 ToKa. Onpenenure
KII/] ucrounuka.

Kak u3mMeHUTCS crta B3auMOJICHCTBUS IBYX MapaylIeIbHBIX
10 | TpOBOAHMKOB C TOKOM, €CII CHJIa TOKA B OJTHOM MTPOBOJHHUKE VK-1 H?2
YBEIIMYHTCS B 2 pasa, a B APYroM MPOBOJHHKE - B 5 paz?

VpaBHEHHe IBUKEHHS MATEPUATEHOI TOUKH HMEET BHI:
11 | s= A+Bt+Ct’, rue A=2 m, B=1 m/c, C=5 m/c*. Onpenennre VK-1 32
YCKOpPEHHE TOUKH B MOMEHT BpeMenH t=3 C.

MartepuanbHasi TOUKa Ha PYKHUHE MAacCOi M=3 KT COBEpIIAeT
12 | rapmonmueckue koneGanms 1o 3akony: X = 3-SiN(5-t + 7). YK-1 V2
Ornpeienute )KECTKOCTD MPYKUHBL.

MarepuanbHast Touka maccod M =10 ke Ha npyXuHE,

. H
13 | KECTKOCTh KOTOPOH Kk =250__ coBeplIacT rapMOHHYECKUE VK-1 H?2
M

KoJieOaHus. I’ICMy paBHA NUKINYCCKAA 4aCTOTa KoJIeOaHMit oy .
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Huddepenunansuoe YPaBHEHHE rapMOHIMECKHX Kosie0aHui

X
14 | TPYKHHHOTO MasTHHKA +@?- = .3anummure Gopmyiy VK-1 39
2 o X
PELIEHUs 3TOr0 YPaBHEHUS.

UYenoBeK CTOUT Ha Kparo IIaTGOpPMBbI, BPAIIAIOMIEHCS ¢ yrIIOBOH
CKOpPOCTBhIO @1=5 pax/c. Macca miarpopmbel NpeHEOPEIKUMO
15 | Mana 10 CpaBHEHHMIO C Maccoi denmoBeka. Uemy Oyner paBHa

YK-1 32
yIJoBas CKOpPOCTh BpalleHUs IUIATGOpPMBI IIOCIE TOro, Kak
YEJOBEK MEPEUAET B TOUKY, PACIIOIOKEHHYIO IOCEPEINHE
MEXy KpaeM M LIEHTPOM I1aT(hOopMBbI?
5.3.24. Ilepeuenn Tem pedepaToB, KOHTPOJIBLHBIX, pacueTHO-TPadpuueckux pador
He npenycMoTpensl
5.3.2.5. Bonpocs! 1J1s1 KOHTPOJIBLHOI (pacyeTHO-Tpaduueckoii) padboTbl

He npeagycmotpena
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5.4. CucremMa onleHUBAaHUSA TOCTHKeHUS KOMIIETeHITHHA

5.4.1. OIIeHKa JOCTHKEHHS KOMIIETEHIIMH B X0/1e HpOMe)KyTOqHOﬁ aTTeCTallumn

YK-1: CriocoGHOCTh OCYIIECTBIISATh MOMCK, KPUTHYECKHI aHaIW3 M CHHTE3 HH(popmanuu,
MPUMEHSTh CUCTEMHBIN TIOJXOJ] sl PEIICHUs TOCTABICHHBIX 3a/1a4

WHnrkaTops! focTkeHUS KomneTeHmun Y K-1

Homepa Bonpocos u 3aiau

Kon

Conaepxanue

BOIIPOCHI K
9K3aMEeHy

3a/1a4u K
9K3aMeHy

BOIPOCKI K
3a4eTy

BOIPOCHI TI0
KypCOBOMY
MPOCKTY
(pabote)

32

OOyuarommiics T0KeH 3HATh
JITOPUTMBI aHATU3a 3a/1a4, BBIIEISAS UX
0a30BbIE COCTABJISIIONINE - PU3HUECKHIE
OCHOBBI MEXaHUKH, MOJICKYJISIPHOU
(GU3UKY U TEPMOJIMHAMHUKH,
AJIEKTPOMArHeTU3Ma, ONTUKHU, aTOMHOU
U IepHOU (PU3UKH, JIeKAIIUX B OCHOBE
TEXHOJIOTHYECKHUX MPOIECCOB B
300TEXHUHU

V2

OO0yyaromuiics JOJKEH YMETh
HaXOJUTh U KPUTUYECKH
aHAIM3UPOBATh UHPOPMALIHIO,
HE00XO0IUMYIO JJIsl pelIeHUs
IIOCTaBJICHHOM 3aJ]auyl - UCIIOJIb30BaTh
(bu3nUeckre 3aKOHbI JIIs OBJIAJCHUS
OCHOBaMU TEOPHUH U MPAKTUKU
TE€XHOJIOTHYECKHX IIPOLIECCOB B
300TEXHUU

2,5,10,14

2,3,56,8

H1

OOyuarouiics A0JKEH UMETh HaBBIKU
BBISIBJICHUSI U HCCIEOBaHUS IMpoOieM
npoeCcCHOHATIBHON  JEATENbHOCTH ¢
IPUMEHEHUEM aHaju3a, CUHTE3a U
JPYTHX METOJOB HHTEIIEKTYaJbHOU
JIeSITEIIbBHOCTH

1,7

1,7,10,13

H2

OO0yuaromuiicss T0KEH UMETh HaBBIKU
apryMEHTUPOBAHHOTO  (OPMHUPOBAHUS
COOCTBEHHBIX CYXKJCHUH W OIICHKHU C

WCTIOJIF30BAaHUEM CUCTEMHOTO TTOIXO/1A.

3,6

©o >
H
o P
[E=Y
TS




Crpanumna 26 u3 32

5.4.2. OneHka 10CcTHKEeHUS] KOMIIETEHIUI B X0/1e TEKYIIero KOHTPOJIsi

VYK-1: CiocoGHOCTh OCYIIECTBIATH MOUCK, KPUTHYECKUH aHaIM3 W CHHTE3 MH(OpPMaLUH,

IMPHUMCHATH CHUCTEMHBIHN noAXoa Ajid pCICHUs ITOCTABJICHHBIX 3aJa4

WNuaukaTopsl toctmxkeHus komnereHnuu Y K-1

HOMCpa BOIIPOCOB 1 3a1a4

Kon

Conepxanue

BOTIPOCHI
TECTOB

BOIPOCHI
YCTHOTO
ormpoca

3a1a4u I
MIPOBEPKHU
YMEHUH U
HaBBIKOB

31

OO0yyaromuiicst JOJKEH 3HaTh aJITOPUTMBbI
aHaJM3a 3a1a4, BBIICISS X Oa30BbIe
COCTAaBJISIFOLIME - (PU3NIECKUE OCHOBBI
MEXaHHKHU, MOJICKYIIPHON (pH3nKu 1
TCPMOANHAMHKHU, BJICKTPOMAIrHCTHU3MA,
OIITHKH, aTOMHOU U SJIepHOI (HU3UKH,
JeKAIUX B OCHOBE TEXHOJIIOTUIECKUAX
IPOLIECCOB B 300TEXHHUHU

1,3,7,8,14

1,7,9,10-15

11, 14,15

Vi

OO0yyaromuiicst TOJKEH YMETh HAXOAUTh U
KPUTUYECKH aHAJIM3HPOBATh HHPOPMAIIHIO,
HEOOXOUMYIO ISl PELICHHS TOCTABICHHON
3a1a4M - MCIIONIb30BaTh (hruznveckue
3aKOHBI JJIs1 OBJIAJICHUS] OCHOBAMH TEOPUH U
NPAKTHKH TEXHOJIOTHYECKHX MPOIIECCOB B
300TEXHHU

2,6,10,11

2,3,6

1-3,6,7,12

H1

OOyuarouuiics JOKEH HMETh HAaBbIKU
BBISIBJIEHUSIT M MCCJIENOBaHUS  IpoOsieM
npodeCCUOHATBHON  JEATEIbHOCTH €
NPUMEHEHUEM aHallu3a, CUHTE3a U JIPYruX
METOJI0OB MHTEJUIEKTYaJIbHON JESITEeIbHOCTU

4,12

4,9

H2

OOyuaromuiicss OJDKeH WMETh HaBBIKU
apryMEeHTUPOBAHHOTO dbopmupoBaHus
COOCTBEHHBIX CYKICHUH W OLEHKH C
WCTIOJI30BAaHUEM CUCTEMHOTO TTOIXO/1A.

5,13,9,15

58

5,10, 8, 13
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6. YueOHo-MeTOAUYECKOE U HH(POPMALIMOHHOE 00ecTeyeHne T CHUTLTHHBI

6.1. Pekomenayemas JutepaTypa

Bup yueOHoOM
Ne bubnmorpaduyeckoe onrucanue Tun n3manus Yy
JUTEpaTyphl
I'pabosckmii P.U. Kypc ¢usuku: yaebnoe nocodue st
cryneatoB BY30B, 00y4arommxcs o eCTeCTBEHHBIM U
1 YA » O0YHAIOLL Yyebuoe OcHoBHasA

TEXHUYECKUM HAIpaBJICHUSAM U crieruaibHocTsm/P. .
I'paboBckuii. - C-116.: JIans, 2012. - 607 C.

Tpodpumona T.M. Kypc ¢uzuku/T.M. Tpodumosna. -
M.: akanemus, 2007. -559 C. YuetHoe OcroBHaA

Jlemenko B. I'., Unpuu I'.K. MenunuHckas u
ouonoruueckas pusuka: YueOHoe nmocodue MuHck:
3 | OO0 "Hogoe 3nanue" Mocksa: OOO "HayuHo- VYyeOHoe OcHoBHas
u3natenbckuit nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=766789

Jlemenko B. I'., Unpnu I'. K. MeaunuHackas u
ouonornyeckas ¢pusnka: [lpaktnkym. MuHCK:
4 | OO0 "Hogoe 3nanue" Mocksa: OOO "Hayuno- VYyeOHoe JlonoyiHUTENbHAS
nznarensckuii neHrp MHOPA-M", 2017.
http://znanium.com/go.php?id=608780

MeTtoanueckue yKa3zaHusl IS BBITIOJTHEHUS
1abopaTopHbIX paboT mo GpusuKe s 00yJarOIINXCS
Ha (paKynbpTeTe BETEPUHAPHON MEIUIIMHBI U
TEXHOJIOTUH JKUBOTHOBOJICTBA 110 HAIIPABIICHHUIO
36.03.02 - 3ootexnwus. Y. 1 / Boponexckuii
roCyJapCTBEHHbII arpapHblil yHUBEPCUTET ; [COCT.
H. B. Tlonos| .— Boponex : Boponexckuit
rocyJapCTBEHHbIH arpapHblil yHuBepcutet, 2017 .—
63 c.:un.—
http://catalog.vsau.ru/elib/metod/m131334.pdf

Mertonnueckoe

®dusnka u buodusuka [ DnekTpoHHBI pecypce] :
METOJMYECKUE YKa3aHUsI 110 BBIIIOJHEHUIO
1ab0paTOPHBIX paboT JJIsl OOYYAIOIINXCS Ha
dakynpTeTe BeTepuHAPHONH MEAUIIMHEI U

g |TEXHOIOTHH JKHBOTHOBO/CTBA OYHOM U 3a0YHOMI
dbopMm oOyuenus. Yacts 2 / BopoHexckuii
rOCy/IapCTBEHHBIN arpapHblil yHUBEPCUTET ; [COCT.
H. B. Tlonos] Boponex : Boponexckuii
rOCyIapCTBEHHBIN arpapHblid yauBepcutet, 2020
http://catalog.vsau.ru/elib/metod/m153178.pdf

MeTtonnueckoe

BectHuk Boposnexckoro rocyJIapCTBEHHOTO
arpapHOTO YHUBEPCUTETA: TEOPETHUECKUI U HAyIHO-

npakTHueckuil xypHai / BopoHex. roc. arpap. yH-T
- Boponex: BI'AY, 1998-

[Tepuonnueckoe



http://znanium.com/go.php?id=766789
http://znanium.com/go.php?id=608780
http://catalog.vsau.ru/elib/metod/m131334.pdf
http://catalog.vsau.ru/elib/metod/m153178.pdf
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6.2. Pecypcsl cetu UHTepHET

6.2.1. DjeKTpoOHHbIE OMOIHOTEYHbIE CHCTEMbI

Ne Hazsanue Pa3smemienne

1 | Jlanb https://e.lanbook.com

2 | ZNANIUM.COM http://znanium.com/

3 | OPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/

6 | DnekrponHas 6ubaroTeka BIAY http://library.vsau.ru/

6.2.2. [IpodeccuonasbHblie 6236l JaHHBIX U HH(POPMAMOHHBIE CHCTEMbI

Ne Haszpanue Pa3zmemienue
Enunas ~ MeXBeNOMCTBEHHas  WH()OPMAIMOHHO—CTATH-

1| 8 bopman https://fedstat.ru/
CTHYECKas CHCTEMA

2 |CnpaBounas mpaBoBas cictema Koncynprant [Timoc http://ivo.garant.ru

3 | ArpapHas poccuiickas HH()OpPMAIMOHHAS CHCTEMA. http://www.aris.ru/
HupopMaruoHHast CHCTEMA 10 CEJTbCKOX 03 CTBEHHBIM .

4 (popman http://agris.fao.org/
HAayKaM ¥ TEXHOJIOTHAM

6.2.3. CaiiTbl U1 HHpOPMAIMOHHBbIE OPTAJIbI

No HasBanue Pasmemenue

1 | Bce 'OCTHoI http://vsegost.com/

2 | Poccmiickoe x03siicTBO. CelbX03TEXHUKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER.ru: Bam nyreBoauTenb B MUPe TEXHUKH http://techserver.ru/

4 | Uadonoprtan no Gpusmke Ui CTYICHTOB https://fizika-student.ru/



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
http://www.aris.ru/
http://agris.fao.org/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
https://fizika-student.ru/
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1. MaTepl/IaJILHO-TeXHI/I‘leCKOC H IIporpaMmmMHoe o0ecreyeHue AUCHUITIIMHbI

7.1. IlomemieHu 1Jis1 BeJleHUsI 00Pa30BaTe/ILHOIO NMpoiecca U 000py10BaHue

7.1.1. JIJsi KOHTAKTHOI padoThI

HaumenoBanue noMenieHui AJist MpOBEACHUS BCEX AJlpec(MeCTOIONI0KEHUE)
BUJIOB Y4eOHOI1 1eATeIbHOCTH, IPEAYCMOTPEHHON MOMEIIEHUH J11s1
y4eOHBIM TUTAHOM, B TOM YHCJIE TIOMEIICHUS JISI MIPOBEJICHUS BCEX BUJIOB
CaMOCTOSITENILHOM paboThL, C YKa3aHUEM MEPEUHS yueOHON JesITebHOCTH,
OCHOBHOT'O 000pY/I0BaHMsI, y4eOHO-HATISAHBIX IPEyCMOTPEHHOMN
Ne MOCOOMI U UCIIOJIB3YEMOTO MPOTPAMMHOTO yueOHBIM TUTaHOM( B CTy4yae
i obecrniedeHus peanu3anuu
o0pa3oBaTenbHOI
IIPOrpaMMBbl B CETEBOU
dbopMe TONOTHUTENBHO
YKa3bIBAETCSl HANMCHOBAHUE
OpraHu3aIy, ¢ KOTOPOH
3aKJIFOUEH JOTOBOD)
VYyeOHast ayTuTOpus AJisl IPOBEACHUS 3aHATHIA 394087, Boponexckas
JIEKIIMOHHOTO TUIIA: KOMIUIEKT y4eOHoM mebenu, obnacts, T. Boponex, yir.
JEMOHCTPAIIMOHHOE 000pYAOBaHUE U y4eOHO- Jlomonocosa, 112
HaTJISTHBIC TTOCOOWSI, KOMITBIOTEpHAs TEXHUKA C
BO3MOYXHOCTBIO IOJIKITIOUeHHS K ceTu «HTepHeT» 1
1 | obecnieuennem 10CTymna B 3JEKTPOHHYIO
nH(OPMAaLIMOHHO-00pa30BaTENbHYIO CPEy
HCI0JIb3yEMOE MTPorpaMMHoOe obecrieuenue: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Siuaexc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice
VYuebHas ayuTOpHs Il TPOBEACHUS 3aHATUIA 394087, BopoHnexckas
JEKIMOHHOTO TUTA, CEMUHAPCKOTO TUTIA, TEKYIIETo | o0nacTh, T. BopoHex, yii.
KOHTPOJISI U TPOMEXYTOUYHOM aTTecTalluy, JlomoHOCOBa, 112, a. 410a
WHIUBUAYAIBHBIX U TPYNIOBBIX KOHCYIbTAIIH:
KOMIUIEKT Y4eOHOU MeOesH, IeMOHCTPAIMOHHOE
o0opynoBaHue M y4eOHO-HATJISIIHbIE TOCOOuS,
o | KOMIIBIOTEpHAS TEXHUKA C BO3MOKHOCTBIO
MOAKIIIOUeHus K cetn «MHTepHeT» 1 obecriedeHrneM
JOCTYTa B AJIEKTPOHHYIO0 WH(POPMAIIHOHHO-
00pa3oBaTeNbHYIO CPEy, UCIIOJIb3yeMOe
nporpamMmMmHoe obecrieuenue MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, SIugexc bpayzep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice
VYueOHas ayuTOpHs 1J1s1 TPOBEACHHS 3aHATHIA 394087, Boponexckas
CEMHHAPCKOT0 TUIA, TEKYIIETr0 KOHTPOJIS U obnactb, T. BopoHex, yi.
3 | IPOMEKYTOYHOM aTTeCTAI[MH, HHIANBUIYaTbHBIX U JlomoHocoBa, 112, a.419a
TPYMIOBBIX KOHCYIBTAIIUI: KOMIUIEKT y4eOHOU
Mmebenu
4 | YuebHas ayquTOpUs AJIs IPOBEICHUS 3aHATHHA 394087, Boponexckas
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CEMHHApPCKOr0 TUIA, TEKYIIEro KOHTPOJIS U o0nactb, T. Boponex, yiu.

MIPOMEKYTOUYHOM aTTECTAlluH, MHIUBUAYAIbHBIX U JlomoHocOBa, 112, a. 412

IPYMIOBBIX KOHCYJIBTAI[MI: KOMIUIEKT y4eOHOU

MeOenun

YyeOHas ayIuTOpHs 1JIs1 TPOBEACHUS 3aHATHIA 394087, Boponexckas

CEMHUHAPCKOI0 TUIIA, TEKYIIEro KOHTPOJIS U obnactb, T. BopoHex, yi.
5 MIPOMEKYTOUYHOM aTTECTAIlUU, HHIUBUIYATbHBIX U Jlomonocosa, 112, a. 300

TPYNIIOBBIX KOHCYJIbTAIIUI: KOMIUIEKT y4eOHOU
MeOeIH, IEMOHCTPAIMOHHOE 000PYTIOBAaHUE H
y4eOHO-HaIJISITHBIC TIOCOOUS

[Tomernenue i XxpaHeHUsT U TPOPHITAKTHIECKOTO 394087, Boponexckas
oOcykuBaHUS Y4eOHOTO 000OpYIOBAaHUS: KOMIUIEKT | 001acTh, I'. BopoHex, yi.
MeOen, KOMIIBIOTEpHAs TEXHUKA ¢ BO3SMOXKHOCTRIO | MuuypuHa, 1, a. 245
MOAKIIIOUEHUS K ceTH «HTepHEeT» U 0OecIedeHIEeM
JIOCTYTIA B AIEKTPOHHYIO0 HH(POPMAIIMOHHO-
00pa3oBaTENbHYIO CPEy, UCIIOIb3YeMOe

6 | mporpammmuoe obecneuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, sIuaexc bpaysep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, me6ens ast
XpaHeHUus U 00CITy>KUBaHUS Y4eOHOTO
00opyIoBaHus, IEMOHCTPAIIMOHHOE 000y IOBaHUE
1 yuyeOHO-HarIsAHbIe TOCOOUs: BUPTYaAIbHbBIN

MPAKTUKYM

[TomenieHue a1 CaMOCTOSATEILHON paOOTHI: 394087, Boponexckas
KOMIUIEKT Y4eOHOU MeOesH, 1eMOHCTPAIMOHHOE obnacts, T. Boponex, yiI.
o0opynoBaHue 1 yueOHO-HATJISIIHbIE TOCOOuS, JlomonocoBa, 1146, a. 18 (c
KOMITBIOTEpPHAsI TEXHUKA C BO3MOKHOCTBIO 16 gacoB o 19 wacos)

IIOAKIIIOYECHUA K CETU «I/IHTepHeT» 1 o0ecrieueHuEM
7 JOCTYTIA B AJIEKTPOHHYIO HH(POPMAIIIOHHO-
00pa3oBaTeNbHYI0 Cpey, UCTIOIb3YeMOe
nporpamMMHoe obecrieuenue MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Slugexc bpaysep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice
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7.2. IlporpaMMHOe oGecrieyeHue

7.2.1. llporpaMmMHoe ofecrieyeHne 001ero Ha3HAYeH s

Ne HasBanue Pasmemenue
1 |Onepanmonnsie cucrembl MS Windows / Linux TK B HO];(?JX);OH cotn
5 [MakeTs! opucHbIx nmpuaoxenuit Office MS Windows / 1K B OKaIbHOM CETH
OpenOffice BIrAy
3 [Mporpammel i mpocmoTtpa daiinos Adobe Reader / 1K B j0KaJIbHOM CETH
DjVu Reader BIr'AY
4 bpaysepsr Aunexc bpaysep / Mozilla Firefox / I1K B noKaNbHOM ceTH
Internet Explorer BIr'Ay
[IK B noKanpHOM ceTn
5 | ArtuBupycHas nporpamma DrWeb ES BIAY
. IIK B sI0KanBHOM CeTH
6 |I[Iporpamma-apxuBarop 7-Zip BIAY
7 |MynbsTMenua npourpeiBatesis MediaPlayer Classic MK HOII;?X);OH cetn
. . [1K B oKanbHOM ceTn
8 |[Inardopma onnaiin-oOyuenus eLearning server
BrAy
9 |Cucrema xoMmmproTepHOro TectupoBanus AST Test K 8 HO];(?X’SI;OH et

7.2.2. CnennajJm3upoBaHHOE MPOrpaMMHOe odecrevueHue

Ne Haszpanue Pa3zmemienue
Be6-opuentupoBanHoe oducHoe MIpOrpaMMHOE i

1 obecneuerie Google Docs https://docs.google.com

5 Bupryanpnas naboparopus IM'unpomexaHuKy. K B tokaibHoi cetn BLAY
I'mppasnuka

17 |TTakeT cTaTucTHUecKoi 00paboTkM AaHHbIX Statistica IK ayn.122a (K1)

19

[IIII noa pemenus 3amad TEXHUYECKUX BBIYMCICHHUM
Matlab 6.1/ScilLab

TIK B nokanpHoit cetn BI'AY

26

ITporpamma POEKTUPOBAHUS CHCTEM
srepropacnpeaeienus SIMARIS design

TIK B nokanpHoit cetn BI'AY

32

Cucrema xoMIbr0TepHO#t anreopsr Mathcad

TIK B nokanpHoit cetu BI'AY

33

Cucrema KOMITBIOTEpHO#T anreOpsr Maxima

TIK B moxanbpHOM cetr BTAY

34

Cucrema TpexMepHoTo MozaenupoBanus Kompas 3D

TIK B moxanbsHOM cetu BTAY

35

Cucrema 3J€KTpPOHHOTO JoKymMeHTooOopora EQOS for
SharePoint

https://deloweb.ms.vsau.ru/DELOWEB

36

CucremMa aBTOMAaTH3WPOBAHHOTO TPOEKTHPOBAHUS U
yepuenus Autocad

MK ayn. 122, 219, 224, 321, 370 (K1)

37

Cpena mporpammupoBanust Microsoft Visual Studio
(msdn)

[IK ' C-naGoparopuu
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8. MemucunnﬂnHapnme CBA3H

JucrimrumHa, ¢ kotopoit Heooxonaumo | Kadenpa, Ha koTopoi mpernogaercst [onmucs 3aBemyromero
COrJIacOBaHUE JUCLUILINHA Kadeapoit
Heopranunueckas, ananuTuaeckas e T ' —
XuMun

N OpraHN4YCCKasd XUMHs

A.B.IllanomAnk

MaremaTnka

MateMaTiKH 1 (QU3UKH

/—>

B.I1.ITanukwit

IIpunoxenne 1

JIMCT mepruoanYecKuX MPOBEPOK padoyeil MporpaMmbl
U nHGopMalus 0 BHECEHHBIX H3MEHEHUAX

PR —

[ToTpebHocTh
JIOmKHOCTHOE JIUIIO, B KOPPEKTHUPOBKE
MPOBOJUBIIIEE yKa3aHUEM HNudopmariusi 0 BHECEHHBIX
npoBepky: ©.1.0., Hlata COOTBETCTBYIOIIMNX M3MEHECHUAX
JOJKHOCTD pazziesoB pabouei
MPOrpaMMBbI
[Ipeacenarens MK PaGouas
OBMuTK nporpamma
nonedt llamomnrHrkoBa [Tporokon MK AKTYaIH3MPOB
I0OB. OGBMuTK Nel3
_ lor28.06.22 ana na 2022-
m 2023 yueOHbII
rojI
IMpeacenarens MK Paboyas
CBMuTK [Mporoxon MK fporpamma
poueHt  IlamourHukoBa gy oy 1T Ne9 aKTyaJIn3UupOB
10.B. o1 24.06.23 1. aHa Ha 2023-v
m — 2024 yueOHbIi
roJI
Pabouas
[Ipencenareinp MKHp otoxon MK nporpamma
PBMuTK DOBMuTK Ne aKTyaJIu3upoB
poueHt  Lanounukosay g or 24 06.24 ana Ha 2024-
10.B. r. 2025 yueOHsIit

roj




		2024-06-21T12:11:15+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ВОРОНЕЖСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ ИМЕНИ ИМПЕРАТОРА ПЕТРА I"




