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Pabouas mporpamMma paszpaborana B cOOTBeTCTBHH ¢ DenepaibHBIM TOCYAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHAAPTOM BBICIIIETO 00pa3oBaHUs MO HampapiieHHIO moarotoBku 36.03.01
«BeTepuHapHO-CaHUTApHAS IKCIIEPTU3aY», YTBEPKICHHBIM IpUKa3oM MUHHUCTpa 00pa3oBaHUS U
Hayku Poccutickoii @eneparuu Ne 939 ot 19 centsaops 2017 1.

PaGouas mporpamma yTBepsKIeHa Ha 3acefaHnu Kadeapbl MAaTEMAaTUKH U

¢uzuku (nmporokorn Ne 10 ot 18 anpens 2025 r.)

3aBeaywmas kadgeapou %W/ (IMumxuna JLA.)

oAIINCH

Pabouas mporpaMma peKoOMeHJ0BaHa K UCIOJIb30BAHUIO B YU€OHOM MPOLIECCE METOANYECKON
KoMHccuell pakynpreTa BeTepUHAPHON MEAUIIMHBI M TEXHOJIOTUH )KHBOTHOBOICTBA

(mportoxkoin Ne 09 ot 22.05. 2025 r.).

[MpencenaTenb METOIUUECKON KOMUCCHU e - (ITanmomankoBa FO.B.)
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1. O01masi xapakTepUCTUKA UCHUTLTHHBI

1.1. Heab TUCHUIIIMHBI
Heapb uzyyenus kypca GU3UKU COCTOUT B (POPMHUPOBAHUM 3HAHWUN, YMEHHUI U HABHIKOB B
MpECTaBICHUH (PU3NIECKONW TEOpUH Kak 0000IIeHUs HAONIOICHUH, MPAKTUYECKOTO ONbITA U
9KCIIEPUMEHTA; CHOCOOHOCTH pelIaTh TUIOBBIE 3a/layl MPO(EecCHOHANBLHOW AESITeTbHOCTH Ha
OCHOBE 3HAHMW  OCHOBHBIX  3aKOHOB  MAaT€MaTHYEeCKHX, ©CTCCTBCHHOHAYyYHBIX U
oOuienpodeccHoHaNbHBIX JUCHUILUIUH C MPUMEHEHHEM HH(GOPMallMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI

1.2. 3agaun JUCUMILINHEI

1. ®opmupoBaHue 3HAHMN TIABHBIX (U3NYECKUX 3aKOHOB MEXAHHUKH, MOJEKYISPHOU
GU3UKH ¥ TEPMOJWHAMMKH, BIJIEKTPOMArHETH3Ma, OITHKH, AaTOMHOW U sIEepHOH (usukw,
JeKalluX B OCHOBE BCEX OMOJIOrMUECKUX MIPOLIECCOB;

2. @opMUpOBaHUE YMEHHS MCIIOIB30BaTh (PU3MUECKUE 3aKOHBI JJIsl OBJIQJICHUS OCHOBAMHU
TEOPHH U MPAKTUKU OMOJIOTMUECKUX MTPOLIECCOB B KUBBIX OpPraHU3Max;

3. ®opmMHpoBaHUE HABBIKOB TI0 MCIIOJIB30BAaHUIO COBPEMEHHOW HAYYHOW M3MEPUTEILHON
annaparypbl, BBIIIOJHEHUIO IPOCTEHIIMX OSKCIIEPUMEHTAIBHBIX HCCIECIOBAHUM Pa3INYHbIX
bu3nUecKuX SBICHHUIA C MPUMEHEHUEM WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

1.3. IIpeameT TUCHUTLITHHBI

a) OCHOBHBIC TPHUHIMIIBI M 3aKOHBI (U3WKA W OMODU3MKH, HX MaTeMaTHYECKOe
BBIPAKCHNE;

0) oCHOBHbIE (hU3MUYECKHE SIBJICHUS, METO/bl MX HAOIIOACHUSA U SKCIEPUMEHTAIBHOIO
UCCIICIOBAaHMS, METOAbl TOYHOTO W3MEpeHUs (PU3MUECKUX BEIWYHH, METOIBI 00pabdOTKU
pe3yIbTaTOB SKCIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMH (PU3MUECKUMU TPUOOpaMU;

B) (OpMHUPOBAHHE HABBIKOB J3KCIIEPUMEHTAJIbHON pabOThl, NPABUJIBHOIO BBIPAKEHUS
¢usnueckux wuae, GOpMYIMPOBKM W pelleHus (U3MYECKUX 3ajad, OLEHKH IOopsiKa
(GUBUYECKUX BEIUYHH,

I') Ipe/ICTaBJIEHUE O TPaHUIIaX PUMEHUMOCTH (PU3NYECKHX SIBIECHUH U TUIIOTE3;

1) pa3BUTHE Yy CTYACHTOB JIOOO3HATENFHOCTH W HWHTEpeca K HU3YUCHHUIO (H3HKH,
noHUMaHue pUIoco(CKUX npodiieM GU3UKH.

1.4. MecTo 1McHMNJIMHBI B 00pa30BaTe/IbHOI MporpaMmMme
JuctunnuHa «Pu3nkay aaeT naHopamy Han0oliee YHUBEPCAIbHBIX METOJ/IOB, 3aKOHOB U
MoJieIel, TEMOHCTPUPYET Cceln(PUKy parroHATHHOTO METO/Ia MO3HAHUS OKPY)KAOIIEro MHUpa,
CrocoOCTBYeT  (OPMUPOBAHUIO Y  CTYACHTOB  COBPEMEHHOTO  ©CTECCTBEHHOHAYYHOTO
MHUPOBO33PEHUs, CIOCOOCTBYET AajbHEMIIeMy pa3BUTHIO JTUYHOCTU. DHU3UKa Kak oOs3aTenbHas
JTUCIUTIIIMHA BXOJIUT B 0053aTeNbHYIO YacTh yueOHoro miana b.1.0.

1.5. B3aumocBsi3b ¢ APYrUMHU JUCHUILTHHAMU
Conepxanne Kypca (PU3UKU TECHO CBSA3aHO C YU€OHBIMH MPOTPAMMAaMU IO MaTeMaTHKE,
a TaKXK€ HEOPraHMYeCKOW, aHAIMTHYECKOM W OPraHUYEeCKOW XWMHH IS CHEIUaJIbHOCTH
36.03.01 «BerepruHapHO-caHUTapHAsI SKCTIEPTU3A»
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2. Ilmannpyemble pe3yJbTaThl 00y4YeHHUs M0 JUCHHIITIHHE

b1

JAucuunanHbI
(Mmonynu)

Komnerenmun, 3YH

b1.0.12

buodusuka

YK-1

32. 3HaTh METOJBI U OCHOBHBIC TPUHITUIIHI
KPUTHUYECKOTO aHaJIN3a U OLIEHKH COBPEMEHHBIX
HaYYHBIX JOCTHKCHHUH; allTOPUTMBI aHaJIN3a 3a1a4,
BBIIIEJIASA UX

0a30BbIe COCTABIISIONINUE - PU3MYECKIE OCHOBBI
MEXaHHUKH, MOJIEKYIIPHOI

GU3UKY U TEPMOAMHAMUKH, 3JICKTPOMAarHeTH3Ma,
OIITUKH, aTOMHOH U SACPHON (PHU3HKH, JIe)KAIIHUX B
OCHOBE

OMOJIOTMYECKUX U TEXHOJIOTHUECKUX IPOLIECCOB B
BETEpUHAPUH

Y2. YMeTh nonyyatb HOBbIE 3HAHHS, COOUPATH U
000011aTh TAaHHBIE TI0 AKTYaTHHBIM HAYYHBIM
mpo0IieMaM, OTHOCSIITUMCS K TPO(heCCHOHATBHOMN
001aCTH; OCYIIECTBISTH MOUCK HH(pOpMAIHU 1
peLIeHuil Ha OCHOBE

JEUCTBUN, SKCIIEPUMEHTA U OMBITA JJIsl pELICHUS
MOCTaBJICHHOH 33]]auy - HCIIOIB30BaTh (PU3HUECKHE
3aKOHBI JJIs1 OBJa/IEHUS] OCHOBaMU TEOPUH U MPAKTUKU
OMOJIOTMYECKUX U TEXHOJOIMUECKUX

MPOLIECCOB B BETEPHHAPUU

H1. UccnenoBanmem npoOiaemsl mpodhecCHOHANBHOM
JeSITeIbHOCTH C IPUMEHEHUEM aHaIN3a, CHHTE3a 1
JIPYTHX METOJ0B MHTEJUIEKTYaJIbHOM e TeIbHOCTH;
H2. ImeThr HaBBIKH BBISIBIIEHUS U UCCIIEOBAHUS
npobiem npodeccuoHaIbHOM AesITEIbHOCTH C
MPUMEHEHUEM aHaJIN3a, CHHTE3a U JPYTUX METO/I0B
WHTEJUIEKTYaJIbHOU

JeSITeIbHOCTH, aprYMEHTUPOBAHHOTO
(bopMHupOBaHUs COOCTBEHHBIX CYXICHUH U OLIEHKH C
MCIOJIb30BaHMEM CHCTEMHOTO TI0/1X0a. IMeTh OmnbIT
HCIIOJIB30BaHUS CO-BPEMEHHON HAYYHOU
M3MEPUTENHHOH anmnapaTypbl, BEITOTHEHUS
MIPOCTEUIINX 3KC-TIEPUMEHTAIbHBIX UCCIIEIOBAHUI
Pa3INYHBIX PU3MYECKUX SIBIICHUH C TPUMEHEHUEM
WHPOPMAITMOHHO-

KOMMYHHKAIIMOHHBIX TEXHOIOTHIA
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3. O0bEéM TUCUMILUIUHBI M BU/IBI padoT

3.1. Ounas popma o0yueHuUst

Ioxka3artenn Cemectp Bcero
1

OOmiast Tpy10EMKOCTB, 3.€./4 3/108 3/108
OO6m1ast KoHTaKTHas pabora, 4 38,75 38,75
OO6mmas camocTosTenbHas padora, 4 69,25 69,25
KonTakTHas paboTa nmpu MpoBeIeHUN YICOHBIX 3aHATHH, B 38,00 38,00
T.4. (4)
JIEKIUU 14 14
nabopaTopHbIe 24 24
CamocrosTenbHas paboTa Ipy NPOBEAECHUN YIEOHbIX 49,50 49,50
3aHSATHUH, U
KonrtaktHas paboTa npu MpoBeACHUH MTPOMEKYTOTHOM 0,75 0,75
aTTectaluuu o0yJaroumxcs, B T.4. (4)
IPYIIOBBIE KOHCYJIBTALUU 0,50 0,50
SK3aMeH 0,25 0,25
CaMocTosTenbHas padoTa mpy NPOMEKyTOUHON 19,75 19,75
aTTecTaluu, B T.4. (4)
MMOAITOTOBKA K 9K3aMEHY 19,75 19,75
®opMa IPOMEKYTOUHOM aTTeCTalluU JK3aMEH JK3aMeH
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3.2. 3aouHas ¢popma o0yUeHUsI

IHoka3aTenu Kypc Bcero
1
Oo011ast Tpy10EMKOCTB, 3.€./4 3/108 3/108
OO01mmas KoHTaKTHas padbora, 4 475 475
O6m1as camocrosiTenbHas paboTa, 4 103,25 103,25
Konrakrnas pabota npu npoBeieHIH y4eOHBIX 4,00 4,00
3aHATHUH, B T.4. (4)
JIEKIIAU 2 2,00
nabopaTopHbIe 2 2,00
CamocTosiTenbHas paboTa pu MPOBEICHUN 85,50 85,50
y4eOHBIX 3aHATHH, U
KonrakTHas paboTa npu npoBeaecHUN 0,75 0,75
MIPOMEXYTOYHOH aTTeCTalK 00yJaroNIuXcs, B T.4.
q

gp)ynnom,le KOHCYJIbTAI[H 0,50 0,50
3K3aMeH 0,25 0,25
CaMocTosTenbHas padoTa mpy NPOMEKyTOUHON 17,75 17,75
aTTecTaluu, B T.4. (4)
MOATOTOBKA K 9K3aMEHY 17,75 17,75
dopma MpoMexKyTOYHON aTTecTaluu 9K3aMCH 9K3aMCH
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4. Coaepxanue TMCUMILTHHBI

4.1. Conep:xaHue TUCHUIIMHBI B pa3pe3e pa3iesioB U MOAPa3aeji0B

Pa3zgen 1.. ®u3nyeckne OCHOBBLI MEXaHUKHU U OHOMEXAHUKHU

[Mogpaznen 1.1. dusnyeckue 0CHOBBI MEXAHUKH.

Kunemamuka u ounamuxa nocmynamenbno2o u paujamenbHO20 08UINCEHUS
MamepuanbHou mouKu u meépooco mena. 3akonsvt Horomona. Momenm cunvl. Momenm
umnynoca. Momenm unepyuu. Ypaenenue momenmos. Ocnognoe ypasHenue OUHAMUKU
spawamenbHo2o ogudicenus. Paboma, mownocmo, snepeus Mexanuueckue ceoucmea meépovix
mei. Buowvl oechopmayuu. 3axon I'yka. Ilpeden npounocmu. [legpopmayus cosuea, kpyuenus u
useuba. Mexanuueckue ceoticmea ouonocuyeckux mxanei. Kocmuas mxans. Mexanuueckue
CBOUCMBA KOJICU, MbILULY, MKAHEU KPOBEHOCHBIX COCYOO08.

[Mompaznmen 1.2. MexaHuKa )KUKOCTH M TEMOJMHAMHUKA.

Tuopocmamuueckoe oasnenue u e2o ceoticmea. I uopoouHamuka udeaibHol HCUOKOCHU.
@opmyna Hotomona. Cmayuonaproe meyerue. Pedcumvl 08udicenus scuoxocmu. Ypaenenue
HepaspvleHocmu. Ypaeuenue bepuynnu u cnedcmesus uz neco. Cmamuyeckoe u OuHamuyeckoe
oasenue 8 NOMoKe U Memoowvl ux usmepeHus. I uopoounamuxa 6sa3Kou HeUOKOCmu.
Kosgppuyuenmor esazkocmu. 3axonwvt cemoounamuru. 3akon Cmokca 6 mexHono2uu MOJOYHbIX
NPOOYKMO8 U NPU UCCied08aHuu Kposu. Ilpumenenue 3aKoH08 2UOPOOUHAMUKU 6 CeNbCKOM
xossticmee. Pusuneckue 0CHOBbL 2UOPOOUHAMUKU. Mexanuka cepOeuHo-cocyOUcmoil CUCmeMmbl.
Dusuueckue ce0lcmea Kposu.

[Mompasnen 1.3. Konebanus u BomHbl. brioakycTtrka

Mexanuueckue xonebanus. Jlunetinwiili capmonudeckuti ocyunisamop. Qusuyeckutl
masmuux. C60000HbIe U 3amyxarowue Konrebanus. Buinyscoennvie konebanus. Pezonanc.
Pezonanc 6 buonoeuueckux npoyeccax. Cnosicenue xonredvanuti. Konebamenvnvie npoyeccol 6
ouonozuueckux oovexmax. Boanwl 6 ynpyeux cpedax. @usuueckue ocnoswl axycmuxu. Ilpupooa
36yka. Mcmounuku 38yka. Xapaxmepucmuxu 38yka. buonoeuueckas axycmuxa. Bocnpusmue
368yKka. 3axkon Bébepa - @exnepa. Hngpaszsyk u yiempassyk. Yaompazeykoeas 6uoaxycmuxa.
Bonnoswie npoyeccoyi 8 H#cusblx Opeanu3zMax.

Paznen 2. MoaekyasipHasi pu3uKa ¥ TePMOAMHAMHKA

[Mompazmen 2.1. OCHOBBI KIIACCHYECKOW MOJIEKYIISIPHO-KHHETHUECKOM TEOPHUH.

OcnosHoe ypasHeHue MONeKyIapHO-KUHemuyeckou meopuu 2asa. Pacnpedenenue
9Hepauu no cmeneHam c80600vl. BHympennss snepaeus udeanvHozo 2aza. Pacnpeoenenue
Moaekyn no ckopocmam. Pacnpedenenue bonvymana. buosnepeemuxa. Henenus nepenoca 6
opeanusme. Tennonposoonocms. 3akon @ypwe. Tennoomoaua. Koneexmuenuwiii meniooomeH.
Tennonepeoaua. /fughgpysua. 3axon Quxa. Henenus nepenoca 8 6UOIOSUUECKUX CUCEMAX.
Qusuueckue 0cHO8bl mepmope2ynayuu opeanusma. IlogepxHocmuulil C10u 8 HCUOKOCHISX.
Kosghpuyuenm nosepxnocmmnozo namsowcenus. @opmyna Jlannaca. Kanunnaprule aenenus.
@opmyna bopenu — Krwopena. Kanunnapnuie senenus u buonocuyeckue npoyeccwl.
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[Moxpaznen 2.2. OCHOBBI TEPMOAUHAMUKH OMOJIOTHYECKHUX TPOIIECCOB.

Tepmoounamuyeckue napamempuvl u npoyeccel. Tennoma u padboma. Ilepsoe nauano
mepmoounamukuy. M3zonpoyeccol. lIpumenenue nepgoeo Hayana mepmMoOUHAMUKY Ol AHAIU3A
usonpoyeccos. Tennoémrxocmsv udeanvnozo 2aza. Ypasnenue Maiiepa. Beedenue 6 knaccuueckyro
u Keanmosyro meopuro menioémkocmu. Ilonumponnvie npoyeccvl. Ypasnenue Ilyaccona.
Obpamumvie u Heobpamumbie npoyeccvl. Bmopoe nauano mepmoounamuxu. Ipunyun oeticmeus
mennosou mawunvl. Luxn Kapno u meopema Kapro. Iumponus. Kueoii opeanusm xax
OMKpbImas mepmoounamuyeckas cucmema. Ilepsoe Hauano mepmoouHamuxu 6 OuosoUU.
Ilpespawenue sHepeuu 6 OUONOSUYECKUX CUCMEMAX U DHEPIemUYecKuti OanaHc HcU8o20
opeanuszma. Tennonpooykyus. 3a8ucumocms CKOpOCMU MEen100moadu U 4acmomsl ObIXAHUS OM
maccol Hcusomuo20. Axkymynuposanue suepeuu 8 monexynrax AT®. Ilepenoc menna 6 sHcusvix
opeanusmax. Bmopoe nauano mepmoounamuxu 6 o6uonoeuu. KIIJ] mviuysi. Crkopocmo
UMeHeHUs SHmMponuu u cmayuonapuoe cocmosnue. Popmyna llpueosxcuna.

Pa3nen 3. DiIeKTpUYECTBO U MATHETH3M

[Mompasnmen 3.1. DnekTpocraruka.

Onekmpuueckoe none u e2o xapakmepucmuku. Paboma no nepemewenuio 3apsaoa 6
jlekmpocmamudecKkom noJie. HOmeHl/ﬂlaJZbellZ xapakmep JJleKkmpocmamudecKoco noJjiA.
THomenyuan. IlpogooHuxu 6 >1eKMpocmamuieckom noie. DNeKMpoCmamuieckas 3auumad.
3azemnenue IJIEKMpPOYCmMAaHOBOK. ﬂuQﬂEKmpMKM 6 JJeEKmpudyeckKkom naoiie. Homlpmauuﬂ
OusNeKmpuxos. J{usnekmpuueckas npouuyaemocmn. Jusnekmpuueckue ceolcmea mrauel
opeanuzma. Inekmpoémrocms. Kondencamopwvi. Onekmpoémkocms KIeMOYHbIX MeMOPAH.
OHepaus 21eKmpuyeckoeo noJis.

[Monpaznen 3.2. IIoCTOSHHBIN 2IEKTPUICCKUHN TOK.

3axon Oma 6 ummeepanvrou u 6 ougpepenyuanrvrol gopme. Tennosoe oeticmaue
nekmpuieckoeo moka. Jlelicmeue NOCMOAHHO20 J]IEKMPUYECKO2O0 NOAA HA  OP2AHUM
aocueomuvix. Memobpannwiii nomenyuan. Ypasnenue Hepucma. Mexanusm obpazoeanus
OUONnOMeHYUanos. Quzuueckue OCHOBUL anekmpoxapouozpapuu. IIpoxoowcoenue
INEKMPULECKO20 MOKA Uepe3 HCUBbLEe MKAHU.

[Tonpaznen 3.3. MarauTtHoe more.

Maenumnoe 83aumodelicmaue npo8OOHUKO8 ¢ MokoM. Maenumnoe none. 3axon Amnepa.
3axon buo — Casapa — Jlannaca. I'eomacnummnoe nojie u e2o GIUsAHUE HA JHCUBbIE OPSAHUIMBI.
Onexkmpomaenumuasn unoykyus. Camounoykyus. Hunoykmusnocmo. Jlelicmeue nepemerHHo20
MAZHUMHO20  NOJL  HA  Op2aHU3M  MJIeKonumawnowezo. OHepeus  MASHUMHO20 — NOJA.
Dnexmpuyeckull MoK 6 2a3ax u 8 HUOKoCcmsx. 3aKOH deKmpoau3d.

Pa3nea 4. OnTuka u kBanTOBast pusnka. JjeMeHThbI (POTOOHOTOTHHI

[Tonpaznen 4.1. 'eomeTpuueckas ontruka. BomHoBast ontuka.

Ilpupooa ceema. Ceemosodvi u ux npumenenue. OcHogbl  homomempuu.
Domomempuyeckue eIUYUHbI U eOuHuysvl ux usmepenus. Ilpumenenue gomomempuu 6
aocusomuogoocmee. Hnmepghepenyus ceema, cnocodvl eé HaAOMOOeHUs: U npumeHeuue.
Hugparxyua ceema. Jugpaxyuonnan pewémka. Ilonapuzayus ceema. Ilonspuzosanmusiii u
ecmecmeennbvlll ceem. 3axkonvl Manioca u bpiocmepa. Bpawenue naockocmu noaapuzayuu
onmuyecku akmugHvlMu eeujecmseamu. Jucnepcus ceema. Cnekmpui u ux munvt. CnekmpanbHulil
ananus. Bzaumooeiicmeue ceéema c eewpecmeom. Iloenowenue céema. 3axonvl byeepa u bepa.
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Buonocuueckoe snauenue conneunoeo ceema. Ilpumenenue yrompaguoniemogozo ceéema ois
canayuu 8030YUWHOU Cpeobl.

[Toapaznen 4.2. TennmoBoe uznydenne. KBaHTOBBIN MEXaHU3M H3Ty4EHUs CBETA.

Tennosoe uznyuenue. 3axon Kupxeogha. 3akon Cmegpana — bonvymana. 3axon cmeujenus
Buna. Tennosoe usznyuenue mena ocusommuvix. KeaHmoswvili mexamusm usiyyeHus ceemad.
@opmyna Inanxa. Domosghghexm. Keanmoswiii mexanuzm no2nowenus ceema. Kopnyckynsapuo-
60110801 Oyanuzm. Ilonamue o homoxumuueckux u pomoodUoOnOcUUecKUX peakyusix. buopuszuxa
3pUMenbHO20 6OCHPUAMUAL.

Pa3znen 5. Aromuas u siiepHasi puzuka

[Toapazaen 5.1. [Inanerapuas moxaens aroma. Teopus bopa.

Cmpoenue 31ekmpoHHbiX 000n04eKk amoma. Keanmoewviti Mmexanuzm 371eKmpOoHHbIX
nepexo008. ObvscHeHUue CneKmpalbHblX 3aKOHOMepHocmell. Jllomunecyenyus u eé npumeneHue
6 gemepunapuu. Bonnosvie ceoticmea snexkmpornos. Bonnosas ghynxyusi.

IMompazmen 5.2. Onruyeckue KBAaHTOBblE TI'eHEpaToOpbl. Buabl  paguoakTUBHOIO
U3JTy4EHUS U €ro MPOHUKAIoIIas ciocoOHOCTh. CTpOEHUE aTOMHOIO sJipa.

Onmuueckue K6aHnoevle 2ceHepamopbl. HpuM@H@HU@ nasepoe. Penmeenosckoe
uznyuenue. Ilocnowenue peHmeeHOBCKO20 U3NYueHUs eeujecmeom. Buowvl paouoaxmuenozo
U3IyueHus u e20 NnpoHuxKarouias cnocobrocmos. Memoobi pecucmpayuu paduoakmueﬁoeo
uznyuenus. Cmpoenue amomnoeo sa0pa. Hoepuvie cunvl. H3omonvl u uszobapul. Ilpumenenue
paaMOCleMSHle usomonos 6 6emepuHapHozZ Meal/ll/ﬂ/lHe. decmeumeﬂbﬂocmt) IHCUBDBIX
OP2AHU3BMO8 K INEeKMPOMASHUMHBIM NOJIAM PA3IUYHOU Yacmomul. JlemanvHule 003bi.
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4.2. PacnipeesieHre KOHTAKTHOI M caMOCTOSITeJIbHON padoThI MPU NOArOTOBKE

K 3aHATHUAM IO Imoapasjaejiam

4.2.1. Ognas ¢popma o0ydeHus

KonraktHas pabora

Pasnensl, nogpasnensl IMCUUTIIMHBI CP
JIEKIIUU ‘ JI3 ‘ 113
Pa3zngen 1
du3uvecKre 0CHOBbLI MEXAHUKH H OMOMEXaHHKH

[Toapaznen 1.1. dusnyeckue 0CHOBBI MEXAHUKHU 2 4
[Toapaznen 1.2. MexaHuKa >XKUJIKOCTH U TEMOAMHAMHKA 2 4
[Toapaznen 1.3. Konebanus u BoHbL. buoakycrrka 2 4 5

Pasznea 2

ModaekyasipHas pu3nka ¥ TEPMOTMHAMHUKA

[Toapaznen 2.1. OCHOBBI KITACCUYECKON MOJIEKYIISIPHO- 5 4 5
KHHETHYECKOU TEOPHH
[Toapaznen 2.2. OCHOBBI TEPMOJIMHAMHUKN OUOJIOTHYECKUX 2 4 10
MIPOIIECCOB

Pasznea 3

DJIEKTPUYECTBO M MATHETH3M

[Tonpaznen 3.1. DnekrpocraTuka 1 2
[Moapasnen 3.2. I[TIoCcTOSTHHBIHN 3JIEKTPUIECKUN TOK 1 2
[Tonpaznen 3.3. MarHuTHOE TT0JIE 1 2 10

Pa3znen 4

OnTuka u KBaHTOBasi PU3UKA. DjieMeHThbI GoTO0N0JI0rUH

[Toapaznen 4.1. 'eomerpuueckas ontruka. BomHoBast ontruka 1 10
[Tonpasznen 4.2. TemnoBoe n3nmydenue. KBaHTOBBIN MeXaHU3M 10
U3ITy4eHUS CBETA

Pa3znen 5

AToMHas M AnepHas pusuka

[Toapasnen 5.1. [Inanerapuas moaens aroma. Teopust bopa 10
[Tonpasznen 5.2. OnTuyeckre KBAaHTOBBIE TeHEPATOPBI. BuIbI
PaAMOAKTUBHOIO U3JIYYEHUS U €r0 MPOHUKAoUIas 7,25
croco6HoCcTh. CTpOEHHE aTOMHOTO SiApa
Bcero 14 24 69,25
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4.2.2. 3aounas popma o0yueHus

KonraktHas pabota
Paznenbl, moapazaenbl JUCIUIUTUHbI CP
JIEKLIUU ‘ JI3 ‘ I13
Paszgen 1
@u3nyecKkue OCHOBBI MEXaHUKH U OHOMEXaHUKHU

[Tonpaznen 1.1. ®uznyeckue OCHOBBI MEXaHUKHU 10
[Togpaznen 1.2. MexaHuKa KHJIKOCTH U TeMOIUHAMUKA 10
[Tonpaznen 1.3. KoneGanus u BoiHbl. broakycrrka 10

Pa3znen 2

MoJekyasipHas pu3NKa 1 TEPMOAUHAMHUKA
[Tonpaznen 2.1. OCHOBBI KJIACCHUYECKON MOJIEKYIISIPHO- 1 10
KMHETUYECKOU Teopuun
[Tonpaznen 2.2. OCHOBBI TEPMOUHAMUKU 10
OMOJIOTUYECKIX
MIPOIIECCOB
Pa3znea 3
DJIeKTPUYECTBO U
MAarHeTH3M

[Tonpaznen 3.1. DnekrpocraTuka 1 10
[Toapaznen 3.2. [ToCTOSTHHBIN AJEKTPUICCKUN TOK 10
[Toapaznen 3.3. MarauTHoe mose 10

Pasznen 4

OnTtuka u KBaHTOBasi PU3NKA. DJIEeMEHTbI
(¢oToduosOrnuU

[Toapaznen 4.1. 'eomeTpudeckas ontuka. BomHoBas 10
OTTHKA
[Tonpaznen 4.2. TerutoBoe n3nydenue. KBaHTOBBIN 10
MEXaHU3M
W3IIyYCHHS CBETa

Paznen 5

ATOMHas M siepHas puznka

[Togpasnen 5.1. [Tnanerapuas Mosens aroma. Teopust
bopa
[Moxpaznen 5.2. OnTuveckre KBAHTOBBIE TEHEPATOPHI.
BuasipaanoakTUBHOTO U3ITYUEHUS U €T0 TPOHUKAOIIAS 3,25
criocoOHOCTh. CTpOeHHE aTOMHOTO sipa
Bceero 2 103,25
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4.3. IlepeyeHb TeM U y4eOHO-METOAUYECKOr0 00ecnedeHHs AJIsl CAMOCTOSITETIbHOI padoThl

o0yyarommxcsi
YueOHO-METOANYECKOE 00eCIIeueHHE O0BéM, 4
Ne Tema camocTOATENEHON dopma
/n paboTsI Ne 00yueHust
Hcrounnk
crpanul | Ou- 3aou-
Has Has
dusznuecku HOBBI
1 3UYSCKHE OCHO 9-28 10
MEXaHUKH
MexaHnKa )KHUIKOCTU U
2 A 47-51 10
reMOIMHAMHKA
Konebanus 1 BOIHEI.
3 34-43 5 10
buoakycrtuka o
Opranu3aius caMOCTOSTEIILHOM
OCHOBBI KJIaCCHYECKOM PpaboThI MO JUCIUATLINHE
4 | MONEKyISIpPHO-KHHETHYECKON | OCYINECTBIIACTCA B COOTBETCTBUM C |  57-58 S
TEOpHH METOINYECKIMH YKA3aHUSMHU -
o Kypc ¢usuku: yuedbnoe nocodbue
5 | & CHOBBI TCPMOZMHAMUKM | 1170 o1y 1eHTOB BBICIINX yUCOHBIX 60-70 10 10
MOJIOTHYECKHX MPOUECCOB | oo eHE, OGYIAIONIHXCA TIO
TOK HOATOTOBKU U CHELMAIBHOCTIM /
[A. H. JlapuoHoB u 1p.] ;
7 MarsuTHoOE 110J1e . o 141-160 10 10
Boponexckuii rocynapcTBeHHBIH
[eomeTpHryecKast ONTHKA. arpapHbIi YHHBEPCHTET .—
8 P B B v 163-182 | 10
BoJIHOBAs OINTHKA opoHex: BopoHexckuit
roCyJapCTBEHHBIN arpapHbIid
Tennosoe nsny4enue. yauBepcutet, 2016.— 203 c.: wi.
9 KBanTOBBIN MEXaHU3M — JlomyIIeHo Hay4HO- 184-186 10
H3JIydCHHUA CBCTa MeToanueckuM COBETOM IO
¢uzuke MuHmCcTEpCTBA
ITnanerapHas Mmoaeas atoma. | oOpa3oBaHus U Hayku Poccuiickoit
10 P 9 p Y 187-190 | 10 12
Teopus bopa Oenepanyu
http://catalog.vsau.ru/elib/books/b
Onruyeckrie KBAaHTOBBIE 131301.pdf>.
reHepaTopsl. Buabl
aIMO0AKTUBHOIO U3TyIECHUS
11 | P M 196-200 | 9,25 | 11,25
1 €r0 MPOHUKAOIIAS
cnocoOHOCTh. CTpoeHue
ATOMHOTO siJipa
Bcero 69,25 | 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 /sl IPOBeIeHNs POMEeKYTOYHOI aTTecTaluu U
TeKyLlero KOHTPOJIsi

5.1. Dransl popMUpPOBAHUST KOMIETEHIIHI

IMoapa3aen TUCHUTIMHBI Komnerenmus Vnjukatop 10cTaxeHus
KOMIIETEHIIMH
1.1. dusnyeckre OCHOBBI 32
MEXaHNKH YK-1 V2
H1
1.2. MexaHuKa )KHIKOCTH U 32
reMOJIMHAMHUKa VK-1 y2
H?2
1.3. KosreOanus 1 BOJIHBI 32
BlI/I(-)aKyCTI/IKa . VK-1 V2
H?2
2.1. OCHOBBI KJTACCHYECKOM 32
MOJIEKYJIIPHO-KUHETUYECKOU YK-1
TEOpUH y2
2.2.0 32
.2. OCHOBBI TEPMOIMHAMUKH VK-1 v
OMOJIOTMYECKHUX MPOIECCOB o1
32
3.1. DnekTpocTaruka VK-1 o2
32
3.2. IToCTOSIHHBIH AMEKTPUUYECKUI TOK YK-1 Y2
H?2
32
3.3. MaruuTHoe 1oJe VK-1 V2
H1
41.T 32
1. Teomerpudeckast ONTHKa. VK-1 v
BomHoBas onTuka
H?2
4.2. TennoBoe nznyyenue. KBaHTOBBIH VK-1 32
MEXaHMU3M U3JIy4Y€HHUs CBETa V2
5.1. [InanerapHasi MOI€b aTOMA. VK-1 392
Teopus bopa
5.2. OnTrdecKknue KBaHTOBBIC
reHepaTopbl. BUIbI palnoaKTHBHOTO
M3JIy4EeHHS U €r0 IPOHUKAIoLIas VK-1 32
crtocoOHOCTh. CTpOEHUE aTOMHOTO
sapa
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5.2. llkaabl M KPUTEPUH OLeHUBAHUS JOCTHKEHUSI KOMIEeTeHIU i

5.2.1. llIkaJbl OLlEHUBAHUSA JOCTH/KEHN KOMIIETeHIIUIA

Bun onenku OreHKH
. HEYJOBJIET- | yIIOBIETBO-
AxageMudeckas oleHKa 110 4-x 0aJIbHOI IIKaje XOpOULIO | OTIUYHO
BOPUTEIBHO PHUTEIBHO

5.2.2. Kputepuu onleHMBAHUSI TOCTHKEHUS] KOMIETEHIUH

Kpurepuu onenku Ha s5K3aMeHe

Onenka, ypoBeHb
JIOCTHIKEHUS
KOMITIETEHITUHA

Onucanue KpuTepues

OTINYHO, BRICOKHI

CTyoeHT TmOKa3aJl TMOJIHBlE W TIyOOKHEe 3HAaHWS POrPaMMHOTO
MaTepHuaia, JOTHYHO W apryMEHTHPOBAaHO OTBETHJ Ha BCE BOMPOCHI
9K3aMEHAMOHHOTO OWjera, a TaKkKe Ha JONOJHHUTENBHBIC BOIPOCH,
CIIOCOOEH CaMOCTOSTEIBHO PEIlaTh CIO0XKHBIE 3aJaul AUCIUILTUHEI

Xopowo, IPOABUHYTHIN

CryZneHT TBepAO 3HAET MPOTPaMMHBIN MaTepra, IPaMOTHO €ro HU3jaraer,
HE JIONYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE, JOCTATOYHO IIOJHO
OTBETHJI Ha BOMPOCHl 3K3aMEHAIIMOHHOTO OWieTa W JONOJHUTEIbHEBIE
BOIIPOCHI, CIIOCOOEH CaMOCTOSTENIFHO peIlaTh CTaHJapTHHIE 3aJaud
JTUCLUIUIAHBI

Y 10BIETBOPUTENBHO,
MOPOTrOBBIN

CTYZ[eHT IMoKa3ajJl 3HAaHWEC TOJIBKO OCHOB MPOrpaMMHOI0 Marepuala,
YCBOUII €ro MNMOBEPXHOCTHO, HO HE OOIyCKaJl FPYGBIX OIIMOOK WU
HeTO‘-IHOCTef/'I, Tpe6yeT HaBOJAIIMX BOIPOCOB JIA NPAaBHUJIBHOI'O OTBECTA,
HEC OTBCTWJI Ha AOOIOJHUTCIBHBIC BOIIPOCHI, CIIoco0€eH pemaTtb
CTaHAAPTHBIC 3a/1a41 AUCHUIUIIMHBI C ITIOMOIIBIO MPEIOAaBaTCIIsA

HeynosnerBopurensHo,
KOMIIETEHIIMSI HE OCBOEHA

CryZneHT He 3HaeT OCHOB IPOrpaMMHOI0 Marepuala, JOIyCcKaeT rpyoble
omnOKM B OTBETE, HE CIOCOOCH pelaTh CTaHJapTHHIE 3a7ayd
JTUCIHUITIIMHBI IaXKe ¢ TOMOIIBIO MperoaaBaTes
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Kpurepun onieHkn TecToB

OreHka, ypoBeHb
JIOCTYDKCHUS
KOMIIETCHITUI

Ornrcanye KpUTepreB

OTIMYHO, BBICOKHI

CopepxaHne MpaBUIIbHBIX OTBETOB B TecTe He MeHee 90%

Xopo1o, IpOABUHYTHIN

CO):[Gp)KaHI/Ie IMMpaBUJIbHBIX OTBECTOB B TCCTC HC MCHEC 75%

Y 10BIETBOPUTENBHO,
MOPOTOBBIN

CopepxaHne MpaBUIIbHBIX OTBETOB B TecTe He MeHee 50%

HeynosnerBopurensHo,
KOMIIETEHIIUS HE OCBOEHA

CopeprxaHue MpaBUIBHBIX OTBETOB B TecTe MeHee 50%

Kpurepun onieHKH yCTHOTO OIpoca

OLueHKa, ypoBeHb
JIOCTYKCHHMS
KOMIIETSHIIHI

Onucanue KpuTepueB

3a4TeHO, BLICOKHI

CTyneHT JeMOHCTpUPYET YBEPEHHOE 3HaHUE MaTepraa, YeTKO BbhIpaxaeT
CBOIO TOYy 3pEHHs IO pPaccMaTpuBacMOMYy  BOIPOCY, IPHUBOAA
COOTBETCTBYIOIIUE IPUMEPEI

3auTeHo, MPOJIBUHYTHII

CTyneHT NeMOHCTpHUpYeT YBEpPEHHOE 3HAHHE MaTepHhaia, HO JOIYyCKaeT
OT/ENbHBIE TIOTPEITHOCTH B OTBETE

3a4TeHo, MOPOrOBHIi

CTyaeHT IeMOHCTPUPYET CyIeCTBEHHBIE MPOOETbl B 3HAHUAX MaTepHana,
JIOITyCKaeT OIIMOKH B OTBETAX

He 3a4TCHO, KOMIICTCHIIHUA
HC OCBOCHA

CTyIeHT IeMOHCTPUPYET HE3HaHUE MaTepHuaa, JOIyCKaeT Irpyobie
omnOKK B OTBETaX

Kpurepun onieHkH perieHns 3a1ad

Ornenka, ypoBeHb
JIOCTHYKEHUS
KOMIIETEHIINI

OnwucaHune KpuTepruen

3a4TeHo, BRICOKHUI

CTYI[GHT YBEPCHHO 3HACT METOAWKY M aJITOPUTM PEHICHUA 3ajjadyu, HE
A0IMyCKaAcT OIIMOOK IIpU €€ BBINIOJIHCHHUH.

3auTeHo, MPOABUHYTHIH

CTy,Z[CHT B IICJIOM 3HACT MCTOJUKY U AJITOPUTM PCIICHUSA 3aa4u, HC
A0IMyCKacT FPY6I)IX OIIHOOK IIpU €€ BBINNOJIHCHHUU.

3a4TeHo, TOPOTOBHIi

CTyneHT B LEJIOM 3HAaeT METOAUKY M aJrOPUTM pELICHUs 3aJadH,
JIOITyCKAEeT OIMOOK TIPH €€ BHIMOJIHEHHHU, HO CIIOCOOCH MCIIPABUTH UX MPH
TIOMOIIH MTPEOJaBaTEIS.

He 3auteHo, KOMIIETCHITHS
HE OCBOCHA

CTyneHT HE 3HaeT METOJIWKY W alllOPUTM DPEUIeHHs 3ajadd, JOIMyCKaeT
rpyObie OIIMOKH MPH €€ BBIMOJIHEHUH, He CIIOCOOEH UCIPaBUTh UX NpPU
HIOMOIIY IIpeojaBaTes.
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5.3. MaTtepuaJibl 1Jisl OLIEHKH JOCTUKEHUs KOMIeTEeHIUI

5.3.1. OueHoYHbIE MATEPHAJIBI IPOMEKYTOYHOM aTTeCTaAluH

5.3.1.1. Bonpocsl K 3K3aMeHy

Komme-
Ne Conep:xanue TeHuusI HNAK
1 I'mppoauHamuka uaeanbHOM )KUAKOCTU. Y paBHEHUE VK-1 H1
HEpa3pbIBHOCTH MOTOKA. Y paBHEHHUE bepHyIuin.
2 Bsi3kocTs. 3akon Herorona nis Bsizkoctu. Koaddumment
YK-1 v 2
BA3KOCTH. 3akoH CToKca.
3 Hp0TOHOBCKHE M HEHBIOTOHOBCKUE JKUJIKOCTHU. JIaMHMHApHOE U VK-1 H 2
TypOyneHTHOe TeueHue XuaKocTH. Yucio PeliHonbaca.
OCHOBHBIE MOJOKEHUS MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
4 | (MKT). Onsitel, noareepxkaatoniie MKT. OcHoBHOE ypaBHEHUE YK-1 32
MKT.
[ToBepXHOCTHBII CII0# B KUAKOCTIX. Koaddument
5 | moBepxHOCTHOTO HaTsDKeHus. CBOOOIHAS DHEPTUS YK-1 V2
MMOBEPXHOCTHOTO CJIOSI JKUJIKOCTH.
6 JlonomHUTEIbHOE AaBJICHHUE TT0/I ICKPUBIEHHON TOBEPXHOCTHIO VK-1 2
x)ujakoctu. Popmyna Jlammaca.
7 CmaunBanue U HecMaunBanue. KanminspHble sBICHUS. VK-1 H1
®opmyna bopennu-Kropena.
3 [TepBoe Hayano TepmoanHamMuku. M3onporneccel. Pabora VK-1 32
UJealbHOTO ra3a MpH U30Ipolieccax.
AnunabaTHsiii mpouecc. YpaBuenue [lyaccona. Momnsipabie
9 | TEMI0EMKOCTH MPH MOCTOSIHHBIX JaBJICHUH U 00BEMe. VYK-1 32
YpaBuenue Maiiepa.
10 DnekTpuyeckue 3apsaasl. 3akoH KynoHa. DinekTpudeckoe moie. VK-1 v 2
HamnpsikeHHOCTB 2JIEKTPUUECKOTo MOJIs.
[IpeacraBnenus o cBOWCTBaX MPOCTPAHCTBA U BPEMEHH,
11 | 7exanme B ocHOBE KJ1accuueckoil Mexanuku. [locrynarensHoe VK-1 32
JBIDKEHUE TBEPIOTO Tea. paanyc-BeKTop. CKOpPOCTh U
YCKOpEHHE.
JluHamMuKa MaTepraabHOM TOYKH U TOCTYNATENLHOTO TBUKEHUS
12 TBEPIOTO TeNa. 3aKOH UHEPIIUU ¥ HHEPIIMATIbHBIE CUCTEMBI VK-1 392
oTcuéra. 3aKOHbI IMHAMHUKHN MaTepUaIbHON TOYKU U CUCTEMBI
MaTepUaIbHBIX TOYEK.
13 Buemnne u BHyTpeHHUe cuiibl. L{eHTp Macc MexaHu4ecKoi VK-1 392
CUCTEMBI Y 3aKOH €0 JIBUKEHUS.
14 3aKOH COXpaHEHHsI UMITYJIbCa U €T0 CBSI3b C OJHOPOJAHOCTHIO VK-1 v 2
MIPOCTPAHCTBA.
15 | Heynpyruii ynap. @yHaaMeHTallbHbIE B3aUMOACHCTBYS U CUJIBL. YK-1 32
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5.3.1.2. 3agayu K IK3aMeHy

Conep:xanune

Kome-
TeHIHSA

3anuimmure pemeHne ypaBHeH!s TApMOHUYECKOT0 KoJieOaHusI ¢

aMIUTATYI0N A=35 cm, ecnu 3a Bpems =1 muH COBEpIIACTCS
N=150 konebanuii, a HavabHas (aza KoneOaHul po=71/4.

YK-1

H1

MarepuanbHasgs  Touka Maccod m=2() 2  COBepIlaeT
rapMOHHYECKHE KoyieOaHusi ¢ aMrmumtyaoid A=5 cm. llepuon
konebanut T=10 c¢. OmnpenenuTe 3HAYCHHE CKOPOCTH H
YCKOPEHHSI MaTepUaIbHON TOYKU B MOMEHT BPEMEHH, KOTOPOMY
cooTBeTCTBYET (haza p=60°.

YK-1

V2

MasTtHuk COBEpIIaeT 3aTyXaromuye KoseOaHus c
norapupmudeckuM  aekpementom o0=0,0/. Kakoe dmcio
KOJICOAHMI TOJDKEH COBEPILUTH MasiTHUK, YTOOBI €r0 aMILIUTY1a
YMEHBIIUJIACh B TPH paza?

YK-1

V2

OHpeI[eJ'II/ITe PE30HAHCHYIO YaCTOTY Vp KoJIe0aTeIbHOM CHCTCMBI,

ecimi  coOcTtBeHHas ~— vacrota  kosneOanmii =300 [y, a
norapu(pMUYECKUH TeKpeMeHT 3aTyxaHus 0=0,2.

YK-1

H2

[Mpyxunaneli  MasTHUK k€ctkocThio k=10 H/m ¢ rpy3om
Maccoil m=100z coBepIIaeT BbIHYK/ICHHBIE KOJIEOaHHs B BA3KOU
cpene ¢ kod(duuuenTom conporuBieHus r=2-107 xe/c.
Onpenenure kodhdULIMEHT 3aryXaHus [ W PE30HAHCHYIO
aMIUTATYy Ap, €CIIM aMIUTUTYAHOE 3HAYCHHUE BBIHYKIAIOIICH
cuibl Fmax=10 mH.

YK-1

V2

3aBHCHMOCTB MPOWCHHOTO TEJIOM ITYTH S OT

BpeMeHU t 3a1a€Tcst ypaBHEHUEM: S=A-t+B-t*+C-t*, re A=2 m/c,
B=-4 m/c?, C=8 m/c®. Haiiru: a) 3aBUCUMOCTb CKOPOCTH V(t) U
yckopeHwus a(t) oT BpeMeHu; 0) paccTosiHue S1, MPOUICHHOE
TeoM 3a Bpems t1=0,5 ¢ rmocne Havaga JBUKEHUS; B)

CKOpOCTh V1 M YCKOpeHHMe a1 Tena uepe3 Bpems t1=0,5 ¢ mocne
Hayasa JBIKEHUS.

YK-1

V2

Omnpenenure CpeaHIO KBAAPATUYHYIO CKOPOCTb Uxs MOJIEKYIT
UJeaIbHOTO rasa, INIOTHOCTh KOTOPOTro pH JaBieHuu p=335 klla
cocrasisieT p=0,3 Kke/m®,

YK-1

H1

Omnpenenure yI€JbHbIE TEIIOEMKOCTH Cv M Cp CMECH
YTJIIEKUCIIOro ra3a Maccoit M1=3 2 1 a3ota Maccoi mz=4 .

OIIK-1

V2

Kucnopon maccoit m=32 2 HaxoaUTCSI B 3aKPBITOM COCYJE IO
nasinenueM p=0,1 MIla npu temneparype 7=290 K. Ilocne
HarpeBaHus JaBJIEHUE B COCYJ€ MOBBICHIIOCH B 4 pasa.
OmnpeznenuTe KOJIMYECTBO TEIUIOTH Q, COOOIIEHHOM Tazy.

YK-1

H2

10

[Ipy HOpMaNbHBIX YCIOBHSX CpEOHsSS JUIMHA CBOOOIHOTO
npoOera aTOMOB remust A=1,85-10" u. Onpenenure
kodpuuuent nudpdysun D renus.

YK-1

H1

11

Kakoe Konu4ecTBO TEIJIOTHI BBIAEIUTCS B PE3UCTOPE C
conpotuBieHueM R=I5 Om 3a TpeTbl0 CEKyHAy IOcie
noaximouenHust ucrounnka JJ{C, ecnu cuina Toka yBeIMUUBaeTCs

B TEUYEHHE BpPeMEHHU A¢=8 ¢ 1Mo TUHEHHOMY 3aKOHY
ot 11=0 o 1,=16 4.

YK-1

H2
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12

Onpenenure KOJUYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCA B
pesucrope ¢ compoTtuBieHneM R=2(0 Om mocjie OTKJIIOYEHHUS

WCTOYHUKA, €CIIM CUJIA TOKA MPU ITOM YMEHBIIAeTCS 110
1 st _ o -1
3akony: 1=lg-e™ , rme l0=12 4; 6=900 c™.

YK-1

H2

13

Onpenenurte MIOTHOCTh TOKA, €CIM 3a BpeMs A1=0,5 c uepe3
MPOBOAHUK €  IUIOMQJABI0  TOMEPEYHOTr0  CeYeHHs S=3,2 YK-1
o nponuioN=35-1 0*° 3JIEKTPOHOB.

H1

14

JBa ucrounuka ¢ D/IC E 1=5 B u E 2=3 B u BHyTpeHHHMHU

CONPOTUBIICHUSIMU [1=I=2 Om TNOJKIIOYEHbl NapaICIBHO
pe3uctopy ¢ conpotuBiienneMm R=1 Om. OnpenenuTe CHly TOKa

B PE3UCTOpE.

YK-1

H2

15

JIBa NIMHHBIX MapajliebHBIX [IPOBOJA HAXOIATCS B BO3AyXe Ha
pacctostHuM r=35 cm npyr ot apyra. Ilo mpoBogHMKaM TEKyT
Toku cuiol 11=1>=5 4 B NPOTUBOMNOJIOKHBIX HAIPABICHHIX.
Ompenenure HMHAYKIUI  MAarHUTHOIO TOJiE B TOYKE,
HaXOJAIIeHcs Ha PacCTOSIHUM 1=4 cm OT OJHOTO U F2=3 cM OT
JPyroro mpoBoja.

YK-1

H2

5.3.1.3.

5.3.14.

5.3.15.

5.3.1.6.

Bomnpocsl K 3a4eTy ¢ OLIEeHKOMH
He npexnycmotpen

Bonpocsl k 3auery
He npenycmotpen

ITepedyenn TeM KypcOBBIX IPOEKTOB (padoT)
He npenycmorpenst

Bomnpocsl K 3amuTe KypcoBoro npoexra (padorni)
He mpenycmorpen
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5.3.2. OueHoOYHbIe MaTepPUAJIbI TEKYLIEr0 KOHTPOJIS

5.3.2.1. Bonpocsbl TecToB

Komme-
Ne Conep:xkanue MK
aep TEeHIIUA
Kakoe muddepennmansaoe ypaBHEHUE OMMHCHIBACT
BbIHy)KI[eHIaBI?(e rapMOHUYECKHE KoJieOaHus?
+m2. =
1. — 4, X 0
1 dt 2 YK-1 32
2. d%x X 2
+2B- " +w0x=0
91 dt
3 X dx ) F
. + B . + = . ®
2 x 9 cos t
dt? dt 0 m ¢
Ha pucynke nokazanel
PE30HAHCHBIE KPUBBIE TPEX B3
K0JIe0aTEIbHBIX CUCTEM.
Kaxkas cucrema obOnagaer
HanOOJIBIINM Fo
ko> umentom saryxanus? ) 2 b :
w w iy Qs w
pes 1 pes < pes 3 _
2 1. TTepBas. YK-1 y2
2. Bropasi.
3. Tpetbs.
4. Koaddumment
3aTyXaHHs OIHHAKOB BO BCEX
TPEX CHUCTEMAX.
Pe3onancHas nukInyeckas yacToTa onpenensercs GopMynoii:
l.ow =
0 m
3 2.0= [0-B° VK-1 32
0
3.0 = [o—
P 0
[lap u monas cdepa, UMEOIINE OUHAKOBBIE MAaCChl U PAJANYCHI,
CKaTBIBAIOTCS TI0 HAKJIOHHOMW TJIOCKOCTH 0€3 MTPOCKAIb3bIBAHUS C
OJTHOH U TOH 7K€ BBICOTHI. Y OCHOBAHMSA HAKJIOHHOM IIIOCKOCTH:
1. CkopocTH Ten OJJMHAKOBBI.
4 VYK-1 H1
2. CkopocThb mapa OoJblIe.
3. CkopocTs ool cdepbl OobIIe.
4. OTBeT HEOIHO3HAYEH.
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Hcnonb3ys TeopeEMy
[lITeiinepa, omnpenenure, BO
CKOJBKO  pa3  yBEIMUYUTCA
MOMEHT  HMHEpPUUU  KOJbIla
paguycom R, ecium  ochb
BpallleHus MEePEeHECTU u3
LIEHTPA KOJIbIIA HA €ro Kpai.

1. B4 pa3za.

2. B2 paza.

3. B1,5paza.

4. B3 paza.

OIIK-1

H2

Kozneco Bparaercs ¢ yriioBeIM yCKOpeHueM e=2 paa/cz. MowmeHt
WHepuu Kojieca J=1 Kke'm®. MoMeHT YCKOPSIFOIIEH CUJIbI PABEH:
1. M=0,5 Hwm.
2. M=0,25 Hwm.
3. M=2 Hwm.
4. M=4 Hwm.

OIIK-1

V2

Kaxkwue mporiecchbl
n300pakeHbl Ha
puc.a, 6. p 1]

14 Py

1. Puc.a - v / P,
n300apHBbIi, puc.0 -

M30XOPHBIH. / / s /

2. Puc.a - i '," 5
W30XOPHBIH, prc.0 -
n300apHBI.

3. Puc.a -
HM30TEPMUYECKUH,
puc.0 - u300apHBIN.

4. Puca
W30XOPHBIH, prc.0 -
HM30TEPMUYECKHUH.

a) 0)

OIIK-1

32

Temneparypa raza paBHa 7. CpeaHsisi KHHETUYECKAst SHEPT U
MOCTYIATEILHOTO IBUKEHUSI OJTHOM MOJIEKYJIbI Ta3a paBHA:

1. 3KT

OIN|

2. KT

wnN|

3. " VKT.

No|

OIIK-1

32
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B kakoM u3 nepeyncieHHbIX NPOLECCOB TEINIOEMKOCTh
MakcuMabHa?

1. B u3oxopHoM mporiecce.

2. B n306apHOM mporiecce.

3. B agmabaTHoM miporiecce.

4. B u30TepMHUECKOM ITpolIecce.

YK-1

H2

10

Onpenenure  aOCOMIOTHYK  BIQXKHOCTh  BO3AyXa  IpH
TeMIieparype +18°C, ecnm ero Touka pocel paBHa +8 C.
[1n0oTHOCTH HACHILIEHHOTO Tapa Mpu TeMH%paType +18°C paBHa
15,4-10'3 K2/M3, a Ipu +8°%C — paBHa 8,310 K2/,

1. 7,1-10° ke/n®.

2. 23,7107 ke/ni®.

3. 15,4107 ke/nd’.

4. 8,310° ke/ni’,

YK-1

v2

11

Kanummsp, CMaYrBacMBIN JKHIKOCTBIO,
0003Ha4YEeH HOMEPOM:

1

2. .
3. Ne 3
4, No1 u Ne 3.

YK-1

V2

12

B YETBIPEX OJTMHAKOBBIX
KalluIsipaXx HaxXxoAUTCS BOAa MpHU I P’ B3
temneparypax 5°C; 20°C; 40°C u
60°C. B  kakom  Kanuuisipe
Temneparypa Boabl pasHa 20°C?

1. B nepBom.

2. Bo Bropom. - »

3. B Tperbem.

4. B ueréprom.

> =

[P
)ity

T
i /,l‘>
[l
]

—r
< 'tD
7

YK-1

H1

13

Jlng  kakoro M3  TEPEYHMCICHHBIX  Ta30B  OTHOIICHHE
TeroéMiocreit cp/cy=1,4?

1. Jlns renus.

2. Jlns HeoHa.

3. s COa.

4. Jlns azora.

YK-1

H2

14

cocrosinus 1 B coctosnne 2. B 7 o

KaKOM nporuecce ras ; \ S

coBepiaeT 6oNIbIIyI0 PaboTy? i \\

Ecnu nponece uér Boosas i : X2, Y. 1)
1. Pabota onuHaKoBa. ’ ‘ Vo
2. Bnone Bepxnei ‘ ,

KPUBOM. 0 4 h 4
3. Bnoms  cpenneit

KPHUBO.
4. Bpoib HUKHEN

KpHUBOM.

Nneanbublid Ta3 NEPEXONUT U3 1(p.V.T)

YK-1

32
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Usmensiercs iu Temneparypa raza B P
npoliecce nepexona U3 cocTosHus |

B cocTosiHHE 22 5 /_\ i

15 YK-1 H?2
1. Tlonmxaercs.
2. TloBeimaercs.
3. He mmensercs. 0
\Y
5.3.2.2. Bonipocsl JIs1 yCTHOTO Onpoca
Komme-
Ne Conep:xanue S— NIK
1 Hatb OnpesieNieH e 1 3aIucaTh Q)op“Myny paanyc-BeKTopa, VK-1 32
JUHEHHON CKOPOCTH MaTEepPUaTbHON TOUKH.
2 JlaTb onpeienieHue U yKa3aTh HalpaBJIeHHUE TaHTCHIHATLHO, VK-1 v 2
HOPMAJIBHO Y TIOJIHOTO YCKOPEHHS MaTepUAIbHON TOUKH.
3 3anucats HOpMYyIIbI, yKa3aTh HaNpaBIeHUE H 1aTh VK-1 v 2
OIpeziesIEHUE YIII0BOM CKOPOCTHU U YITIOBOTO YCKOPEHHUSI.
4 CdopmynrpoBaTh MEXaHUUECKUN IPUHIIUIT OTHOCUTEIHHOCTH VK-1 H1
[anunes. ChopmynrpoBaTh 3aKOHBI JUHAMUKH.
5 Uto Ha3BIBACTCS MOMEHTOM HUMITYJIbCAa, MOMEHTOM CHJIBI? VK-1 2
VYkazarp uX HaIpaBJICHUE OTHOCUTEILHO TOUKH (ITOJIIOCA).
6 BriBecTH 0OCHOBHOE ypaBHEHUE JUHAMUKH BPaILATEIHLHOTO VK-1 v 2
JIBUKEHUS. M3105KUTh PU3NYECKHiA CMBICT MOMEHTA HHEPITUH.
7 3anucaTh ypaBHEHHE MOMEHTOB YK-1 32
3 Cdopmynuposats Teopemy I'toiirenca - llIteiinepa u npusectu VK-1 2
npumep e€ MPUMEHEHHS.
9 Kaxue 3akoHbBI COXpaHEHUS BBITIOJIHAIOTCS MPU aOCOTIOTHO VK-1 32
YOPYroM M HEYIIpyrom ynaape?
10 3anucaTh 3aKOHBI COXpaHEHUS IPU A0COTIOTHO YIIPYTOM U VK-1 392
HEYIPYroM yjaape.
11 Kak ompeaenutb M OT 4Ye€ro 3aBUCUT PEXHUM JABUKEHUS VK-1 32
KUIKOCTH
12 [lepeuncnuth U AaTh ONpeAesieHue ABeHUu nepeHoca. [louemy VK-1 32
OHM TOJIYYUJIM TaKO€ Ha3BaHUE?
13 3anucath  ypaBHEHHE COCTOSHUS ~ WJACAJbHOrO raza | VK-1 32
c(hOpMyIHUPOBATh YCIOBHUS €r0 MPUMEHUMOCTH.
14 OOBsICHUTD, TTOYEMY TETUIOEMKOCTH Ta3a B Tpollecce MpH VK-1 32
MOCTOSTHHOM JaBJICHUU OOJIBIIIE, YEM MIPH MOCTOSTHHOM O0BEME.
15 OnpenenuTh YHCIO  CTEMEHEH  CBOOOABI  OJHOATOMHOM, VK-1 32

JIBYXaTOMHOM ¥ MHOTOQTOMHOM MOJIEKYJIBI.
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5.3.2.3. 3agaum 1J1s1 NPOBEPKH YMEHMIi M1 HABBIKOB

Conepxanue

Kommne-
TEeHL M

NAK

[Tpu xaKoM pacTSATUBArOIIEM HANPSHKCHUH JIATYHHBIA CTEPIKCHb
UCTIBITHIBAET TAKOE K€ Y/UIMHEHHWE, KaK M MPH HarpeBaHUM Ha
50°C ? Mopyne ynpyroctd JaTyHH paBeH 11,2:10° H/M™M%
TemmneparypHblit K03 PULIHEHT TUHEHHOTO paCIIUPEHUs JIATyHU
pasen 0,000019 K™.

YK-1

V2

OnuH MoJb UaeabHOTO ra3a coBepuma padory A=300 Ik, moiaydus
Q=500 /Ix TemoTsl. OnpenenuTs U3MEHEHHE BHYTPEHHEH SHEpruu
rasa.

YK-1

V2

I'a3 pacmmpsiercs ot o6béMa V1 10 00béMa V2 oauH pas
M30TEPMHUECKH, BTOPOI — M300apHO, a B TPETHIA — ainabaTHO.
[Tpu kakoM mporiecce ra3 coBepIaeT OOJIbIIYI0 padoTy U
noJry4yaet OOJIbIIee KOJUYECTBO TEIUIOTHI?

YK-1

V2

Kaxkas yacTe BHyTpeHHEN S3HEPTUU MOJIEKYJIbI KHCII0pO1a
IIPUXOAUTCS HAa IOCTYNATEIbHOE U KaKasi 4acTh Ha
BpaniaTesibHOE JBUKEHUE?

YK-1

H1

Kak u3mMeHUTCsI eMKOCTB IJI0OCKOTO KOHAEHCATOPa €ClIi U3 Hero
YAQUIATH AUDJICKTPUK C TUAICKTPUICCKON TPOHUIIAEMOCTHIO,
paBHOi1 27

YK-1

H2

Kak n3menurcs MOAYJIb HAITPAKCHHOCTH 3JICKTPOCTATUICCKOI'O
I10JIA, CO3AaHHOI'0 TOYCUHBIM 3apAa0M, IIPpHU YBCIIMYCHUU
pacCcTOsIHUS OT ATOTO 3apsiia A0 Touku Habmonenus B N pas?

YK-1

V2

Kak n3amMeHuTCcs 3Heprus 3JeKTPUIECKOr0 MOJIS 3apPsSHKEHHOTO
IIJIOCKOTO KOHJIEHCATOPA, €CIIM PA3HOCTh IIOTEHIUATIOB MEXKIY
€ro MIaCTUHAMU YBEJIMUUTCS B TpU paza’?

YK-1

V2

[Ip KakoM COOTHOLICHHH BHYTpeHHero comnpotusieHus (I)

HMCTOYHMKA JJIEKTPUUIECKON YHEPTUH U CONPOTUBIICHUN HArPY3KH
(RH) HCTOYHHK OTIAET MAKCUMAIBHYIO MOIIIHOCTh BO BHELIHIOK

ANEKTPUYECKYIO LIETH?

YK-1

H2

CornpoTHBiIeHHE HArpy3KH, COSAMHEHHOE TTOCIEA0BATEIHHO C
HMCTOYHUKOM ITUTAHUs, B YETHIPE pa3a MPEBHIIAET BHYTPEHHEE
COTPOTHUBIIEHNE UCTOYHUKA DIIEKTPUUECKOTr0o Toka. Onpenenure
KII/] ucrounuka.

YK-1

H1

10

Kak n3MeHuTcs cuiia B3auMoJIeCTBUSA ABYX NapajlieIbHBIX
MIPOBOJTHUKOB C TOKOM, €CJIM CHJIA TOKA B OJTHOM TIPOBOJTHHKE
YBEJIMUYUTCS B 2 pa3a, a B APYroM NPOBOJHUKE - B 5 pa3?

YK-1

H2

11

ypaBHCHI/Ie JOBUXXCHUA MaTepHaﬂLHOﬁ TOYKU UMECT BU.
s=A+Bt+Ct, rue A=2 m, B=1 m/c, C=5 M/t Omnpenenure
YCKOpEHHE TOYKH B MOMEHT BpeMeHH 1=3 C.

YK-1

32

12

MarepuanbHasi TOUKa Ha MPYKUHE Maccoit M=3 Kr coBepIaeTt
rapMOHUYECKUE KOJIEOAHUS 110 3aKOHY: X = 3-sm(5-t + 7t) .
Onpenenute )XECTKOCTH PY>KUHBI.

YK-1

V2

13

MarepuanbHast Touka Mmaccod M =10 ke Ha PYKUHE,

o H
JKECTKOCTB KOTOPOU k=250 "__ cOBeplIaeT rapMOHUYECKUE
M

Kosiebanus. UeMy paBHa LUKINYECKas YacTOTa KoJeOaHui (0 .

YK-1

H2
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JuddepennunanbHoe ypaBHEHHE TAPMOHUYECKUX KOJIeOaHUH
2
14 | TPYKMHHOIO MasTHHKA d°x +® - = .3anumure GopmMyiIy VK-1 32
2
o X 0

dt?
PCIICHHUA 5TOI'0 YPAaBHCHUS.

YCITOBEK CTOUT Ha Kparo INTaT(POPMBI, BPAIAIOIICHCS C YIITOBON
CKOpPOCTBhIO @1=5 pazn/c. Macca miatrgopMbl NPEHEOPEKUMO
15 | Maya 1Mo CpaBHEHHIO C Maccoii yenmoBeka. Uemy Oyzaer paBHa

YK-1 32
yIJIOBas CKOPOCTh BpAIlEHHs IUIATQOPMBI IOCIE TOrO, Kak
YeJIOBEK NEPEUIET B TOUKY, PACIIONOKECHHYIO TOCEPEANHE
MEXy KpaeM M LEHTPOM IU1aTGOopMbI?
5.3.24. Ilepeuenn TeM pedepaToB, KOHTPOJIBHBIX, pacuyeTHO-Tpadguueckux pador
He npenycmorpenst
5.3.2.5. Bonpochl 17151 KOHTPOJIbHOM (pacueTHO-Tpadguyeckoii) padoThl

He npenycmorpena
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5.4. CucremMa olleHUBAHUSA JOCTHKEHHUS KOMIIETEHIIN I

5.4.1. Ouenlca JOCTHKEHHA KOMIIETEHIIMH B X0/€ l'lpOMe)KyTO‘lHOﬁ arrecranuu

VYK-1: CtocoOHOCTh OCYIIECTBIATh MOMCK, KPUTUYECKUN aHATM3 U CHHTE3 MH(OpMaIuu,
MPUMEHSTh CUCTEMHBIN OJXO0/ JJIsl PELICHHUs TTOCTABICHHBIX 3a]a4

WNuaukaTtops! qoctmwkenus komnerennuu Y K-1

HOMCpa BOIIPOCOB U 3a4a4

Kon

Conepxanue

BOIPOCHI K
9K3aMEHY

3a7a4M K
9K3aMEHY

BOIPOCHI K
3a4eTy

BOIIPOCHI 10
KypCOBOMY
MPOEKTY
(paborte)

32

OOyuaromuiicst 10KeH 3HATh
AJITOPUTMBI aHaJIN3a 3aaa4, BbIACIIAA UX
0a30BbIC COCTABIISIONIUE - (PUZNICCKHE
OCHOBBI MEXaHHUKH, MOJICKYJISIPHOM
($U3KMKYU U TEPMOAUHAMUKH,
ANEKTPOMArHETU3Ma, ONITUKH, ATOMHOM
U SAJIEpHON (DU3UKH, JISKAIIUX B OCHOBE
TEXHOJIOTUYIECKUX MPOIIECCOB B
300TCXHHUU

V2

OOyyaromuiics TOJKEH YMETh
HaXOJUTh U KPUTUYECKU
aHAJIM3UPOBATh UHPOPMALIHIO,
HEO0XO0IUMYIO JJIsl pelIeHus
IIOCTaBJICHHOM 3a/1a4H - UCII0JIb30BATh
¢du3nyeckre 3aKOHbI JUIsl OBJIAJCHUS
OCHOBaMU TEOPHUH U MPAKTUKU
TE€XHOJIOTHYECKHX ITPOLIECCOB B
300TEXHHUH

2,5,10,14

2,3,5,6,8

H1

OOyuaromuiics 10HKEH UMETh HaBBIKU
BBISIBJICHUSI U MCCIIEZOBAHUS MPOOIIEeM
npodecCHOHANbHOM  AEATeNbHOCTH €
IIPUMEHEHUEM aHaJIu3a, CUHTE3a U
JpYTUX METOJOB HHTEIUIEKTYyaJIbHON
JeSITEIbHOCTH

1,7

1,7,10,13

H?2

OO0yuaromuiicst JOJKEH UMETh HaBBIKU
apryMEHTHPOBAHHOTO  (hOPMHUPOBAHHS
COOCTBEHHBIX CYXJICHUN U OLIEHKH C

UCIIOJIb30BaHUEM CUCTEMHOTO MOAX0/1a.

3,6

©o
[EEY
o P
[E=Y
o &
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5.4.2. OueHka 10CTH:KEHUsI KOMIETEeHIMIl B X0/1e TeKYLIero KOHTPOJIst

VYK-1: CnocoOHOCTh OCYIIECTBJIATh MOUCK, KPUTHUCCKUN aHAIM3 M CHHTE3 WH(GOpMAIUH,

IIPUMCHATH CHCTEMHBIHN oAXOd AJId pCHICHUA IMTOCTaBJICHHBIX 3a1a4

WHIukaTops! oCTIKeHUS KoMmneTeHn Y K-1

Howmepa BonpocoB u 3aga4

Kon

Conepxanwe

BOITPOCHI
TECTOB

BOIIPOCEHI
YCTHOTO
orpoca

3a1a4u s
MIPOBEPKU
YMEHUHI U

HaBBIKOB

31

OOyuarouuiics 10JKEH 3HATh aJITOPUTMBbI
aHaJu3a 3a/1a4, BbLIENAA UX 0a30BbIe
COCTaBJIAIOLIME - (PU3NYECKHIE OCHOBBI
MEXaHUKH, MOJICKYJISIPHON (PU3UKH U
TEPMOJAUHAMUKH, NIEKTPOMArHeTu3ma,
ONTHUKH, aTOMHOM U sIIE€PHON (PUBUKH,
JIEKALIUX B OCHOBE TEXHOJIOTMYECKUX
IIPOLIECCOB B 300TEXHUU

1,3,7,8,14

1,7,9,10-15

11, 14,15

V1

OO0yyaromuiicst TOJKEH YMETh HAXOAUTh U
KPUTUYECKH aHAJTM3UPOBATh HHPOPMAIHIO,
HEOOXOIMMYIO JUIsl PEHICHHUS IOCTABJICHHOM
3a/1a4M - UCIIOJIB30BaTh (hrU3NUecKue
3aKOHBI JIJIS1 OBJIQJICHUSI OCHOBAMH TEOPHH H
NPAaKTUKHA TEXHOJIOTUIECKUX TPOIIECCOB B
300TEXHUH

2,6,10,11

2,3,6

1-3,6,7,12

H1

OOyyaromuiicss JOMKEH WMETh HAaBBIKH
BBISIBJIGHUS M HUCCJEAOBAaHHS  MpoOJeM
npodecCHOHATbHON eITEeIbHOCTH c
MPUMEHEHUEM aHajIn3a, CUHTE3a U JIPYTruX
METO/IOB MHTEJJIEKTYaIbHOM JIEATeTbHOCTH

4,12

4,9

H2

OOyyaronuiicss JTOMKEH WMETh HaBBIKU
apryMeHTHPOBAHHOTO dbopmMHUpoBaHUS
COOCTBEHHBIX CYXKICHHM U OLIEHKH C
MCTIOJI30BAaHUEM CHCTEMHOTO MTOIX0/1A.

513,915

58

5,10, 8, 13
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6. YueOHO-MeTOAMYECKOE M MH(OPMAINIHOHHOE o0ecTieuyeHHe TUCITUIIMHBI

6.1. Pekomenayemasi Jiureparypa

No bubnmorpadudeckoe onucanue Tun u3panus Bun yaeGuoit
JIUTEPATYpPHI
I'paborckuii P.U. Kypc ¢pusuku: yuebHoe mocodue s
1 |CTyAeHTOB BY3oB, oOyuarommxcst o eCTECTBEHHBIM U VueGHoe OCHOBHAs
TEXHUYECKUM HaIpaBJICHUAM U crienuanbHocTsm/P. 1.
I'pabosckuii. - C-116.: Jlans, 2012. - 607 C.
2 Tpodpumona T.U. Kype ¢pusuxu/T.U. Tpodumona. - VebHoe OCHOBHAS

M.: akagemust, 2007. -559 C.

Jlemenko B. I'., Unpuu I'.K. MenunuHckas u
ouonorudeckas ¢pusnka: YueOHoe nocoore MuHCK:
3 | OO0 "Hogoe 3uanue" Mocksa: OO0 "Hayuwo- YuebHoe OcHoBHas
nznarensckuii nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=766789

Jlemenko B. I'., Unpnu I'. K. Meaununackas u
ouonornyeckas ¢puzuka: [lpaktnkym. MuHCK:
4 | OOO "Hosoe 3nanue" Mocksa: OOO "Hayuno- VuebHoe JlomomHUTETbHAS
m3narenbekuit nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=608780

MeTtoanueckue yKa3zaHusl U BHITIOJTHEHUS
1ab0paTOpHBIX PadOT MO PU3KKE AJi1 O0yUAIOIINXCS
Ha (paKkynpTeTe BETEpUHAPHON MEAUIINHBI U
TEXHOJIOTUH JKUBOTHOBOJICTBA 110 HANPABIICHUIO
36.03.02 - 3ootexnwust. Y. 1 / Boponexckuii
roCyJapCTBEHHbII arpapHblil yHUBEPCUTET ; [COCT.
H. B. Tlonos| .— Boponex : Boponexckuit
rocyJapCTBEHHbIN arpapHblii yausepcuret, 2017 .—
63 c.:u1.—
http://catalog.vsau.ru/elib/metod/m131334.pdf

Metoanueckoe

®dusnka u buodusuka [ DnekTpoHHBIN pecypce] :
METOMYECKUE YKa3aHMsI 110 BHIIIOJHEHUIO
1a00paTOPHBIX paboT JJIsl OOYYAIOIINXCS HA
(baxynbTeTe BETEPUHAPHON METUIIMHBI U

6 | TEXHOIOTHH JKHBOTHOBO/CTBA OYHOM W 3a0YHOM
dbopMm oOyuenus. Yacts 2 / BopoHexckuii
roCy/1apCTBEHHBIN arpapHblii YHUBEPCUTET ; [COCT.
H. B. Tlonos] Boponex : BopoHnexckuii
roCyJapCTBEHHBIN arpapHslii yHuBepcuTeT, 2020
http://catalog.vsau.ru/elib/metod/m153178.pdf

Mertoanueckoe

BectHuk BOpOHC)KCKOPO ToCyaapCTBEHHOI'O
arpapHoro yHUBCpCUTCTA: TCOpCTI/IquKI/Iﬁ U HAY4YHO-

IpakTHYecKuil xypHas / BopoHex. roc. arpap. yH-T
- Boponex: BI'AY, 1998-

Ilepnognueckoe



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 HTEepHeT

6.2.1. DJeKTpOHHbIE OMOJIHOTEYHbIE CHCTEMbI

Ne Hassanue Pasmenienue
1 | Jlanb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | OPAUT http://Awww.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnexrponHnas oubnuoreka BIAY http://library.vsau.ru/

6.2.2. IIpodeccuonasbHblie 6a3bl JAHHBIX H HHPOPMAIHOHHbIE CHCTEMBI

No HasBanue Pa3zmemenue
Enunas MEKBEJIOMCTBEHHAs:  MH(POPMAIMOHHO—CTATH-

1|~ A bopman https://fedstat.ru/
CTHYECKas CUCTeMa

2 | CrpaBounas nipaBoBast cucrema Koncynsrant [Timroc http://ivo.garant.ru

3 | ArpapHas poccHiickast THPOPMAIIMOHHAST CUCTEMA. http://wwwe.aris.ru/
NudopmaiimoHHas cucrema 1o cenbCKOX03siCTBEHHBIM .

4 (bopman http://agris.fao.org/
HAyKaM ¥ TEXHOJIOTUSIM

6.2.3. CaiiTbl U HH(OPMALIMOHHBIE MOPTAJBI

No Hassanue Pasmemnienne

1 | Bce I'OCTrr http://vsegost.com/

2 | Poccuiickoe x03s11icTBO. CellbX03TEXHUKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER.ru: Bam myreBoauTens B MUPE TEXHUKU http://techserver.ru/

4 | Uudonopran no GpusmKe yisi CTYJICHTOB 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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7. MaTepuaJIbHO-TEXHUYECKOE M IPOrpaMMHoe o0ecriedeHne TUCHUILINHBI

7.1.1. JIJsi KOHTAKTHOM padoThI

7.1. IlomeleHus /1151 BeleHUs 00pa30BaTeJIbHOI0 Mpouecca U 00opya0BaHue

Anpec (MECTONIOJIOKEHUE)
HOMENICHUN IS
MIPOBEJICHUS BCEX BUIOB
HaumeHnoBanue nomenieHuii 1Jist IpOBEICHUS BCEX y4eOHOM e TEIIbHOCTH,
BHJIOB yU€OHOM JIeATETbHOCTH, PEyCMOTPEHHOM MPEAYyCMOTPEHHOM
Ne y4eOHBIM IUIAHOM, B TOM HCIIE OMEIICHUS /1 y4eOHBIM TUTAHOM (B CTydae
Wn | camocTosTenbHOMN paboThI, C YKa3aHHEM MepeUHs peanu3anuu
OCHOBHOT'O 000PYJOBaHMsl, yueOHO-HATIISTHBIX o0pa3zoBaTeLHOU
OCOOWH ¥ MCIIOIB3yEMOTO ITPOTPAaMMHOTO MPOrpaMMBbI B CETEBOM
o0ecreyeHust (bopme TOTOTHUTETHHO
YKa3bIBAETCsl HANMEHOBAHUE
OpraHu3alyu, ¢ KOTOPOi
3aKJIFOUEH JOTOBODP)
VYyebHas ayuTOpHs 1J1s1 TPOBEACHUS 3aHATUMA 394087, Boponexckas
JIEKIMOHHOTO TUMA: KOMIUIEKT yueOHOU Mebenu, obnactb, r. Boponex, yi.
JEMOHCTpPAIIMOHHOE 000py0BaHUE U yueOHO- Jlomonocoga, 112
HarJIsIHbIe TOCOOMS, KOMITBIOTEpHAsl TEXHUKA C
BO3MOYXHOCTBIO ITOJKITFOUCHUS K ceTH « HTepHET» 1
1 | oOecneueHreM A0CTyIA B 3JICKTPOHHYIO
WH()OPMATMOHHO-00pa30BaATEIHLHYIO CPEY
UCIONIb3YEMOE MPOorpaMMHOE obecrieueHue: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Siuaekc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice
VYyeOHast ayuTOpus AJIs IPOBEIACHUS 3aHATHI 394087, BopoHnexckas
JICKIIMOHHOTO THIIa, CEMHHAPCKOTO THIIA, TEKyIero | o0iaacTe, r. BopoHex, yi.
KOHTPOJISI U IPOMEKYTOYHOM aTTeCTallUH, JlomoHoOCOBa, 112, a.410a
WHIUBUAYAIBHBIX U TPYNIOBBIX KOHCYIbTAIIH:
KOMIUIEKT Y4eOHOU MeOesH, IeMOHCTPAIMOHHOE
o0opynoBaHue M y4eOHO-HATJISIIHbIE TOCO0uS,
o | KOMIIbIOTEpHAs TEXHUKA C BO3MOKHOCTEIO
MOJIKIIIOUEHUS K ceTH «HTepHeT» U obecrieueHueM
JIOCTYTIA B AJICKTPOHHYIO HH(POPMAIIIOHHO-
00pa3oBaTeNbHYIO CPEY, UCIIOJIb3yeMOe
nporpamMmMmHoe obecrieuenue MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Annexc bpaysep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice
YyeOHast ayTuTOpUS ISl IPOBEACHHUSI 3aHATHIA 394087, BopoHexckas
CEMUHAPCKOT0 TUIIA, TEKYIIETO KOHTPOJIS 1 o0nactb, I. Boponex, yiu.
3 | IPOMEKYTOUHO# aTTeCTAIlMH, HHANBHYaTbHbIX 1 JlomoHocoBa, 112, a.419a
TPYIIOBBIX KOHCYIBTAIHNA: KOMIUIEKT YI€OHOM
Mebenun
4 VYuebHas ayauTopust 15l POBEACHUS 3aHITHIA 394087, Boponexckas
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CEMHHApPCKOr0 TUIA, TEKYIIEro KOHTPOJIS U o0nactb, r. BopoHex, yiu.

MIPOMEKYTOUYHOM aTTECTALMU, UHIUBUYAIbHBIX U JlomoHocOBa, 112, a. 412

IPYIIOBBIX KOHCYJIbTALUN: KOMIUIEKT YUeOHOI

Mebenun

VYyebHas ayuTopHs 1Jis1 TPOBEACHUS 3aHATUIA 394087, Boponexckas

CEMHHApPCKOr0 TUIA, TEKYIIEro KOHTPOJIS U o0nactb, r. Boponex, yi.
5 MIPOMEKYTOUHOM aTTECTALlNHU, HHIUBUYaIbHBIX H Jlomonocoga, 112, a. 300

IPYMIOBBIX KOHCYJIbTAIIUN: KOMIUICKT y4eOHOU
MeOeIH, IEMOHCTPAMOHHOE 000PY/I0OBAHHE
y4eOHO-HaIJISIHbIE TTOCOOUS

[Tomemenue amst XpaHeHUs ¥ MPOPHUIAKTUIECKOTO 394087, Boponexckas
o0cmy>)kuBaHUs y4eOHOT0 000pYyTIOBaHUS: KOMIUIEKT | 00JacTh, . BopoHex, yi.
MeO0enu, KOMIbIOTepHAas TEXHUKA C BO3MOXKHOCThIO | MuuypuHa, 1, a. 245
nojakioueHus Kk cetu «aTepueT» u odecreueHuemM
JOCTYIA B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNnbHyI0 Cpeay, UCTIOIb3yeMoe

6 | mporpammuoe obecrieuerne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, SAunexc bpaysep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, me6enp mis
XpaHEHUs U 00CIIy’)KUBAaHUSI y4€OHOTO
00opynoBaHus, IEMOHCTPALIMOHHOE 000PYI0BaHUE
1 y4eOHO-HarJIAIHbIe TOCOOUs: BUPTYaIbHBIN

MIPAKTUKYM

[Tomenienue 1151 caMOCTOSITENILHOM pabOThI: 394087, Boponexckas
KOMIUIEKT Y4eOHOIl MeOenu, TEMOHCTPAlIMOHHOE obnactb, T. Boponex, yiu.
o0opymoBaHue M y4eOHO-HATJISITHBIC TOCOOUS, JlomoHocOBa, 1146, a. 18 (c
KOMIIBIOTEpHAsl TEXHHUKA C BO3MOKHOCTBHIO 16 gacos ;10 19 yacoB)

MOJIKITFOYCHUS K ceTh «HTepHeT» 1 00ecredeHneM
7 | mocrtyma B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely, HCIOJIb3yeMOoe
nporpammuoe obecnieuenue MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, AAnnexc bpaysep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice
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7.2. IlporpaMMHOe ofecrieyeHue

7.2.1. IlporpamMHoe obecrieyeHne 001ero Ha3HAYeHHs

Ne Hassanue Pasmenienue

1 |Onepanuonnsie cucremsl MS Windows / Linux TKs no}r;a;g:{{,on cetn

9 [MakeTs! opucubix mpunokenuit Office MS Windows / ITK B 1OKaIbHOM CeTH
OpenOffice BIr'AY

3 [Mporpammel st mpocMotpa daiiioB Adobe Reader / [1K B 1oKaNIBHOM CETH
DjVu Reader BIr'AY

4 bpaysepst Sunexc bpaysep / Mozilla Firefox / I1K B nmokansHOI ceTu
Internet Explorer BIr'AY

[1K B nOoKanpHOM CETH
5 | AutuBupycHas nmporpamma DrWeb ES BLAY

. [1K B nOoKanpHOM CETH
6 |I[Iporpamma-apxusatop 7-Zip BLAY

7 |Mynbstumenua npourpsiBarens MediaPlayer Classic 1K s no}g?igon cot

. - 1K B noKanpHOM CETH

8 | IlnaTdopma onnaiiH-00y4yenus eLearning server

BIr'Ay

9 | Cucrema kommbroTepHoro TectupoBanust AST Test TK B s10Kas1bHOM et
BIrAy

7.2.2. CneunaJim3upoBaHHOe NIPOrpaMMHoe o0ecrieyeHue
Ne Hasganue Pasmemenue
Be6-opuentupoBanHoe oducHoe MIPOrpPaMMHOE .
1 obecreuenne Google Docs https://docs.google.com
5 Bupryanenas nabopaTopus I'mapomexaHuKH. K B TokanbHol cett BEAY
I'mnpasnuka
17| TTakeT cTatucTHUecKoi 00paboTKM maHHBIX Statistica [IK ayn.122a (K1)

19

IITIIT st pemienus 3aga4 TEXHUYECKUX BBIUYMCICHHUIN
Matlab 6.1/SciLab

[1IK B mokaneHOM ceTu BI'AY

26

[Tporpamma MIPOCKTHPOBAHUS CUCTEM
sHepropacnpenenenus SIMARIS design

I1K B nokanesHOM cetu BI'AY

32

Cucrema koMIbroTepHO# anredopsr Mathcad

[1K B mokanesHOM ceTu BI'AY

33

Cucrema KOMITBIOTEpHO#T anreopsl Maxima

I1K B nokaneHOM cetu BI['AY

34

Cucrema TpexmepHoro monenupoBanust Kompas 3D

I1K B nokaneHOM cetu BI['AY

35

Cucrema 3IIeKTPOHHOTO JToKyMeHToobopota EQS for
SharePoint

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

36

Cucrema aBTOMATH3MPOBAHHOTO MPOCKTHPOBAHUS U
yepueHus Autocad

[K ayx. 122, 219, 224, 321, 370 (K1)

37

Cpena mporpammupoBanus Microsoft Visual Studio
(msdn)

[IK I'MC-naboparopuu
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8. MexkaucuuninHAPHbIe CBSI3U

JlucrummiHa, ¢ KOTOpoi HeoOXOaMMO

COorjiraCoBaHUEC

Kadenpa, Ha KoTOpOIi IMpermogaeTcs ITonmucs 3aBenyrorero

JUCLUIUINHA

kadenpoii

HeopraHquCKaﬂ, aHaJIMTHYCCKast

N OpraHUuYCCKasA XumMusa

XUMUHA

R -

A .B.IITamomHuk

[puioxenne 1

JIner neproguvecKux NpoBepok padoueil NporpaMmmsbl

H I/IH(l)OpMaIII/IH 0 BHECEHHBIX U3BMECHCHUAX

JloJDKHOCTHOE JIUTIO,
MPOBO/IMBIIIEE
nposepky: ©.1.0.,
JIOJKHOCTD

Jlara

[ToTpebHOCTH
B KOPPEKTUPOBKE
yKa3aHUEM
COOTBETCTBYIOLIUX
paszenoB paboueit
IPOTPaAMMBI

Wudopmarnivis o0 BHECEHHBIX
W3MEHEHUSX
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