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Pabouas mporpamma paspaborana B cooTBeTcTBUU ¢ DenepanbHBIM TOCYAapCTBEHHBIM
00pa3oBaTebHBIM CTaHJIAPTOM BBICHIETO 00pa30BaHUs IO HalpaieHUIo moaroroBku 36.05.01
«Berepunapus», yTBepKICHHBIM MpHKa3oM MuHUCTpa oOpa3oBaHus u Hayku Poccuiickoit
Odenepanun Ne 974 ot 22 centsops 2017 r.

PaGouas mporpamma yTBepikaeHa Ha 3acefaHnu KadeIpbl MAaTeMAaTUKH U (PU3HKU

(npotokon Ne 12 ot 17 utons 2024 r.)
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MOAIINCH

PabGouass mporpamma peKOMEHIOBaHa K WCIOJIB30BAaHUIO B YY4eOHOM TIpoOIecce
METOJAMYECKOW  KOMHUCCHEH  (aKyabTeTa BETCPHUHAPHOH  MEIMIIMHBI M TEXHOJOTHH
KUBOTHOBOICTBA (1poTokoi Ne 10 ot 18.06.2024 1.).
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IIpencenaresb MeTOANYECKOI KOMUCCHH (IHanommnukoBa FO.B.)
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1. O0masi XapaKTepUCTUKA JUCHUITHHbI

1.1. Heab AUCUMILIAHBI
Heapb uzydenus kypca GU3MKU COCTOUT B (POPMUPOBAHUU 3HAHHM, YMEHUIN U HABBIKOB B
MpPE/ICTAaBICHHH (PU3NYECKONM Teopur Kak 0000IIeHUsT HAOIIOECHUH, MPAKTUYECKOTO OIbITa H
AKCIIEPUMEHTA; CIIOCOOHOCTHU peliaTh THUIIOBBIE 3aJjaud MPOQPECCHOHANBHON JEATENIbHOCTH Ha
OCHOBE 3HAaHWW  OCHOBHBIX  3aKOHOB  MAaTEMAaTHYECKUX, €CTECTBEHHOHAYYHBIX U
o0uienpogecCUOHANbHBIX AUCHUIIIMH C MPUMEHEHHEM HH(OPMAalMOHHO-KOMMYHHKAIIMOHHBIX
TE€XHOJIOT U1

1.2. 3apauu JUCHMILINHDI

1. ®opmupoBaHue 3HaHMUN TIJIABHBIX (U3UYECKUX 3aKOHOB MEXAaHUKH, MOJIEKYJSPHOM
¢U3MKH ¥ TEPMOAWHAMHKH, 3JIEKTPOMArHeTU3Ma, ONTHUKH, aTOMHOM M siepHOH (HU3UKH,
JIeKAIIKUX B OCHOBE BCEX OMOJIOTMYECKUX MTPOLECCOB;

2. @opMUpOBaHUE YMEHHSI HCIIOJIB30BaTh (PHM3MUECKUE 3aKOHBI JJISl OBJIAJICHUSI OCHOBAMU
TEOPHUH U IPAKTUKU OMOJIOTUYECKUX MTPOLECCOB B JKUBBIX OpraHU3Max;

3. ®opMupoBaHUE HABBIKOB IO MCITOJIB30BAHUIO COBPEMEHHOW HAYYHOU M3MEPUTEIbHON
anmnapaTrypbl, BBIIOJHEHUIO IPOCTEHIINX HKCIEPUMEHTAIbHBIX MCCIEAOBAHUN pPa3IMYHBIX
(bU3NIECKUX SIBIICHUH C TPUMEHEHUEM WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA

1.3. ITpeameT TUCHMIIHHBI

a) OCHOBHBIE MPHUHLMIIBI M 3aKOHbl (U3UKU U OMO(MU3MKH, UX MaTeMaTH4yecKoe
BBIPQKCHHE;

0) oCHOBHbIE (hU3UUYECKHE SBJICHHS, METOJbl UX HAOIIONEHHUS M 3KCIEPUMEHTAIbHOTO
WCCIICIOBAHMSI, METOJAbl TOYHOTO W3MepeHHs (U3NYECKHX BEIUYMH, METOABI 00pabOTKH
Pe3yJIbTaTOB SKCIIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMH (PU3MUECKUMU TPUOOpaMU;

B) (OpMUpOBaHHE HABBIKOB AIKCIEPUMEHTAJIbHOW pPAOOTHI, MPABUIBHOIO BBIPAKEHUS
¢usnyeckux wuae, GOpMyIMPOBKM U pelleHHs (U3NYECKUX 3a/ad, OLEHKU TMOpsJIKa
(hbUBUYECKUX BEIHYNH;

I') IpeACTaBJICHNE O TPAHULIAX TPUMEHUMOCTH (PU3UYECKHX SIBJICHUHN U TUIIOTE3;

1) pa3BUTHE Yy CTYACHTOB JIOOO3HATENFHOCTH M HWHTEpeca K HU3YUEHHIO (PH3HKH,
MOHUMaHKe PUI0cocKux npodiieM GU3UKH.

1.4. MecTo 1ucuMIJIMHBI B 00pa30BaTe/IbHON NMporpaMmme
Hucnunnuna «Pu3ukay naet nmaHopamy HanOoliee YHUBEPCAIbHBIX METOJOB, 3aKOHOB U
MojieTiel, TEMOHCTPUPYET Cenu(HKy parioOHaILHOTO0 METO/a MO3HAHUS OKPYKAIOIIEro MUPAa,
crocoOCTBYeT  (OPMHUPOBAHUIO y  CTYJACHTOB  COBPEMEHHOTO  €CTECTBEHHOHAYYHOTO
MHPOBO33PEHHUs, CIIOCOOCTBYET NaibHEIIeMy pa3BUTHIO JTHYHOCTU. Du3nKa Kak o0s3aTeNbHas
JTUCIUTIIINHA BXOJIUT B 00513aTeNbHYIO YacTh yueOHoro iana b.1.0.

1.5. B3aumocBs3b ¢ APYTUMH JUCHUILIHHAMH
Cogepxanue Kypca (pU3UKHU TECHO CBSA3aHO C YU€OHBIMH MPOTpaMMaMHU [0 MaTeMaTHKeE,
a TaKXe HEOPraHWYEeCKOW, aHaJUTUYECKOM W OpPraHMYeCcKOM XUMHHM IS CHEUUaTIbHOCTH
36.05.01 «Betepunapus»
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2. [lnanupyemble pe3yabTaThl 00y4eHUsl M0 JUCHHUIITTHHE

Komnerenuus

NHaukaTop J0CTHKEHUsT KOMIIEeTeHIIUH

Kon

Coaep:xanue

Kon

Conep:xanue

YK-1

CrniocoGHOCTB
OCYILECTBIIAITh
IIOUCK,
KPUTHUYECKUI
aHaJIN3 ¥ CUHTE3
uHpOpMAIHH,
IIPUMEHSATh
CUCTEMHBIN
MOAXOJ IS
peleHus
MIOCTaBJIEHHBIX
3a1a4

32

OOyuaromuiicsi JTOJDKeH  3HaTh  METOJbl U
OCHOBHBIE€ MPHUHIHUIIBI KPUTHYECKOTO aHaIu3a u
OIICHKH COBPEMEHHBIX HAy4YHBIX JIOCTHIKECHUH;
QITOPUTMBI aHAJIM3a 3aj/lay, BhIJIEISAS UX 0a30BbIC
COCTaBJISIIONINE - (PU3UYECKHUE OCHOBBI MEXaHUKH,
MOJICKYJSIDHOM ~ (U3MKHM ¥ TEPMOJUHAMUKH,
AJIEKTPOMArHeTu3Ma, ONTUKH, aTOMHOU U SJIEPHOM
(Gu3MKYM, JeKaNMX B OCHOBE OMOJNOTHYECKUX U
TEXHOJIOTHYECKUX TIPOLIECCOB B BETEPUHAPHO-
CaHUTapPHOM DKCIEPTHU3E

V2

OOyuaronuiics JODKEH yMeTh IOJy4aTh HOBBIE
3HaHMA, coOuparh M 00001IaTh JaHHBIE IIO
aKTyaJbHbIM Hay4YHbIM IPOOJIEMaM, OTHOCSILUMCS
K IpoQecCHOHAIbHOM 001acTH; OCYIIECTBIATh
NOUCK HHPOpPMALlMM M pELIeHUH Ha OCHOBE
JEUCTBUM, SKCIEPUMEHTA M ONBITA NI PELICHUS
IIOCTABJICHHOW  3ajauu - UCIIOJIb30BaTh
¢dbu3nveckne 3aKOHBI IS OBJAJCHHS OCHOBAMHU
TEOPUM U TNPAKTUKH  OUOJIOTMUECKUX U
TEXHOJIOTMYECKUX IIPOLECCOB B BETEPUHAPHO-
CaHUTAPHOM IKCIIEPTU3E

H2

OO6yuaromuiics JTOJIKEH UMETh HaBBIKU
BBISIBJICHHSI u WCCJICIOBAHMS npo0iem
poQeccHoHaIBHOM JeSITeTbHOCTU C
MPUMEHEHUEM aHajiu3a, CHUHTe3a U JPYrux
METOJ0B MHTEJJIEKTYaJIbHOU IESITeIbHOCTH

H3

OO6yuarommiics JTIOJDKEH UMETh HaBBIKH
apryMEHTHPOBAHHOTO dbopmupoBaHUs
COOCTBEHHBIX  CYXJCHHM W  OICHKH  C
WCIOJI30BaHUEM CHCTEMHOTO MOJIX0a.

H4

OO6yuaromuiics JTOJKEH UMETH
WCIOJIh30BAHUS COBPEMEHHOM HAyYHOUH
M3MEPHUTEITBHOM anmaparypsl, BBITTOJTHEHUS
MPOCTEHIINX SKCIIEPUMEHTATBHBIX UCCIIEOBAHUIMA
Pa3TUYHBIX (DU3WYCCKUX SIBJICHUN C TIPUMEHEHUEM
H(GOPMAITMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHI1

OIIbIT
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3. O0BbEM TMCUMIUIMHBI U BUJIBI padoT

3.1. Ounasi popma o0ydeHUs

Iloka3arenm CeM3e ‘1P Bcero

OOmast TpyRoEMKOCTS, 3.€./4 3/108 3/108
OO01mast KoHTaKTHas paboTa, 4 38,75 38,75
OO6mmas camocTosiTenbHas padoTa, 4 69,25 69,25
KOHTaKUTHa}I paboTta MpH MPOBEICHUU Y4eOHBIX 38,00 38.00
3aHSTHH, B T.4. (4)

JIEKIIAHU 14 14,00

nabopaTtopHbie 24 24,00
CaMOCTOSITeJII)HaiI pabota TmpU  MPOBENCHUU 51,50 51,50
y4eOHBIX 3aHATHIA, 4
KourtakrHas pabota npu IIPOBEICHUHU
MIPOMEKYTOUYHOM aTTecTalluy O0yJaromuxcs, B T.4. 0,75 0,75
(1)

TPYIIIOBBIE KOHCYJIBTAUU 0,50 0,50

JK3aMeH 0,25 0,25
CamocrosTenbHas paboTa TpU MPOMEKYTOUHOH 17,75 1775
aTTeCcTaIuu, B T.4. (4)

MOJTOTOBKA K SK3aMEHY 17,75 17,75
®dopma MPOMEKYTOUHON aTTeCTaluu JK3aMeH JK3aMeH
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3.2. 3aouHas popma 00yUeHUsI

K
IToxka3zarenu );pc Bcero
O61mast Tpy10EMKOCTS, 3.€./4 3/108 3/108
OO0mias KOHTaKTHas padboTa, 9 475 4,75
OO6mmas camocrosiTenbHas padbota, 4 103,25 103,25
KonraktHas paboTa rpu mpoBeICHUH YIeOHBIX 3aHATHI, B 4,00 4,00
T.9. (4)
JIEKLIUHU 2 2,00
nabopaTtopHbie 2 2,00
CaMOCT“o;ITeana;I paboTa TpH TPOBEICHUU Y4YEOHBIX 85,50 85,50
3aHATUH, U
KonTakTHas paboTa npu NpPOBENECHUU MNPOMEXYTOYHON
0,75 0,75
aTTecTtaluuu oOydaromuxcs, B T.4. (1)
IPYNIOBBIE KOHCYIbTALUN 0,50 0,50
JK3aMeH 0,25 0,25
CamMocTosTenpHast pabota pu MIPOMEKYTOUHOM 1775 1775
aTTecTaluu, B T.4. (1)
MOJTOTOBKA K SK3aMEHY 17,75 17,75
®dopma NPOMEKYTOUHON aTTeCTalluu DK3aMEH | DK3aMEH
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4. Copepxanue TMCUUILUTHHBI

4.1. ConepxxaHue TMCUMILUIMHBI B pa3pe3e pa3/iesioB U MOAPa3iesioB

Pasznen 1.. ®u3nueckne OCHOBLI MEXaHHKH U OMOMEXaHUKH

[Toapaznen 1.1. dusznueckre OCHOBBI MEXAaHUKH.

Kunemamuka u ounamuxa nocmynamenbHo2o u 6paujamenbHo20 08UNCEHUs
MamepuaibHoU mouku u meépoozo mena. 3akonvl Heromona. Momenm cunvl. Momenm
umnynvca. Momenm unepyuu. Ypaenenue momenmos. Ocnogroe ypasHenue OUHAMUKU
gpawjamenvHo2o osudicenus. Paboma, mownocmo, snepeus Mexanuueckue ceoticmea meépovix
mei. Buowvl oechopmayuu. 3axon I'yka. Ilpeden npounocmu. /lepopmayus cosuea, Kpyuenus u
uzeuba. Mexanuyeckue ceovcmea duonocuieckux mxkaneu. Kocmnas mrxans. Mexanuueckue
C80UCMBA KOJICU, MbLULY, MKAHEU KPOBEHOCHBIX COCYOO08.

[Moapaznen 1.2. MexaHuka >KUAKOCTH U TEMOJMHAMHUKA.

Tuopocmamuueckoe oasnenue u e2o ceoticmea. I uOpoOUHAMUKA UOeaNbHOU HCUOKOCTIU.
Dopmyna Hetomona. Cmayuonaproe meuenue. Pesicumvl 0sudicenus scuoxocmu. YpasHenue
HepaspvieHocmu. Ypasuenue bepnyinu u cneocmeus uz neco. Cmamuueckoe u OUHAMUYECKOe
oasnenue 8 NOMoKe U Memoowvl ux usmeperus. I uopoouHamura 6a3Kou HCUOKOCMU.
Kosgppuyuenmor ssa3xkocmu. 3axonvt cemoounamuxu. 3akon Cmokca 6 mexmoniocuu MOJ0O4YHbIX
NPOOYKMOS U NPU UCCAeO08aHUU KpOosuU. TIpumenenue 3aKoH08 2UOPOOUHAMUKU 6 CeNbCKOM
xosaticmee. Puzuueckue 0CHOBbl 2UOPOOUHAMUKU. MexaHuka cepoeuHo-cocyoucmor CUcmemyl.
Dusuueckue colcmea Kposu.

[Tonpaznen 1.3. Konebanus u BonHbl. buoakyctika

Mexanuueckue konebanus. Jluneunwiii capmonuyeckuti ocyuaiamop. Quzuueckui
maamuuk. Ceoboouvie u 3amyxarowyue Konebanus. Boinyscoennsie konebanus. Pesonanc.
Pesonanc 6 buonocuueckux npoyeccax. Cnoowcenue konebanuti. KonebamenvHuvle npoyeccul 6
ouonocuueckux obvekmax. Boanwl 6 ynpyaux cpedax. @uzuueckue ochosvl akycmuxu. Ilpupooa
38yka. Mcmounuku 36yka. Xapakmepucmuxu 36yka. buonozuueckas akycmuxa. Bocnpusmue
38yKa. 3axkon Bébepa - @exnepa. Hngpassyk u ynempasgyk. ¥Yaompazeykoeas 6uoaxycmuxa.
Bonnoswvie npoyeccwi 6 scugvlx opeaHuzmax.

Paznen 2. MoJjiekyasipHasi pu3uKa 4 TEpMOIHHAMHKA

[Tonpaznen 2.1. OCHOBBI KJIACCUYECKON MOJIEKYISIPHO-KUHETHUECKON TEOpHUH.

Ocnognoe ypasHenue MOJLEKYIAPHO-KUHemu4ieckou meopuu 2asa. Pacnpeodenenue
9Hepauu no cmeneHsam c60000bl. Bnympennss snepaus uoeanvhoeo eaza. Pacnpedenenue
Monekyn no ckopocmam. Pacnpeoenenue bonvymana. buosnepeemuka. fénenus nepenoca 6
opeanuszme. Tennonpoeoonocms. 3axon @ypwve. Tennoomoaua. KoneexmusHulii meniooomeH.
Tennonepeoaua. /fugpysus. 3axon Quka. Aenenus nepenoca 8 OUOIOSUYECKUX CUCTEMAX.
Dusuueckue 0CHOBbl mepmopeyaayuu opeanusma. IlosepxHocmmuwiii o 8 HCUOKOCMSX.
Koagpguyuenm nosepxnocmmnoeo namsocenus. @opmyna Jlannaca. Kanunnapnoie sgnenus.
Dopmyna bopenu — Kiopena. Kanunnsaphule aenenus u 6uonocudeckue npoyeccsi.
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[Toapaznen 2.2. OCHOBBI TEPMOAMHAMUKH OMOJIOTHYECKUX MPOIIECCOB.

Tepmoounamuyeckue napamempuvl u npoyeccevl. Tennoma u paboma. Ilepéoe nauano
mepmoounamuxu. Hzonpoyeccol. lIpumenenue nepeo2o Hayana mepmoOUHAMUKU OISl AHAU3A
uzonpoyeccos. Tennoémxocms uoeanbHo2o 2asa. Ypasnenue Maiiepa. Beeoenue 6 knaccuueckyio
u Keanmogylo meopuio mennioémkocmu. Ilonumponnsie npoyeccol. Ypasuenue Ilyaccona.
Obpamumvie u neobpamumbie npoyeccovl. Bmopoe nauanro mepmoounamuxu. [Ipunyun deticmeus
mennosou mawunvl. [uxn Kapno u meopema Kapno. Smmponusa. Kueou opeanusm rak
OMKpbIMAas mepmoouHamuieckas cucmema. Ilepgoe nauanro mepmoOOUHAMUKU & OUOIO2UU.
Ilpespawjenue suepeuu 6 OUONOLUYECKUX CUCMEMAX U IHepeemudeckull OalanHc AHCUBO20
opeanuzma. Tennonpooykyus. 3a8UcUmMocms CKOpoOCmuU menioomoadu U 4acmomol ObIXaHus om
maccol AHcusomuo2o. Axkkymynuposanue suwepeuu 8 moaexynax AT®. llepenoc menna 6 dcuevlx
opeanuzmax. Bmopoe nauano mepmoounamuxu 6 ouonoeuu. KIIJ meiuysl. Crkopocmo
U3MeHeHUs SHMponuu u cmayuorapuoe cocmosanue. Popmyna Ilpueodscuna.

Pa3nen 3. Dj1eKTPpUYECTBO M MATHETHU3M

[Moxpaznen 3.1. DnekTpocTaTHka.

Qﬂekmpuqecxoe none u e2co xapakmepucmuku. Paboma no nepemeuieruro 3apﬂ0a 6
anekmpocmamuieckom noxe. Ilomenyuanvuvlii  Xapakmep 21eKMPOCMAMUYECKO20  NOJA.
Homeﬂuuaﬂ. HpO@OaHHKU 6 JJleKmpocmamu4deCKom noJie. QﬂekmpocmamutteCKaﬂ sawuma.
3asemnenue dneKmpoycmano6ox. Jusnekmpuku 6 dnekmpuueckom none. Ilonapuzayus
duaﬂekmpukoe. ﬂuaﬂexmpuquKaﬂ nporuyaemocmeso. ﬂuaﬂekmpuqeame ceoticmea mxaHeul
opeanuzma. Oaexkmpoémrkocmo. Komdencamopvi. IDnekmpoémKocmsb  KIemouHbIX MeMOpaH.
3H€p2u}l IJIEKMPUUECKO20 NOJIAL.

[Toapaznen 3.2. IlocTOSHHBIN AIEKTPUIESCKUI TOK.

3axon Oma 6 ummeepanvHolt u 6 oughghepenyuanvuou ¢hopme. Tennosoe Oevicmaue
aleKmpuiecko2o moka. Jleticmeue NOCMOAHHO20 3INEKMPUUECKO20 N0l HA  OP2aHU3M
arcueommuwix. Memobpannwiii nomenyuan. Ypasuenue Hepncma. Mexanuzm o0bpazosanus
buonomeHyuanos. Quzuueckue OCHOBbL 1eKmpoxapouozpapuu. IIpoxoorcoenue
NEeKMPULECKO20 MOKA Yepe3 HCUBble MKAHU.

[Moapaznen 3.3. MarautHOe moJI€.

Macnumnoe ezaumooeticmeue I’lpO@OaHZ/IKOG ¢ moxom. Maenumnoe none. 3axon AMnepa.
3axon Buo — Casapa — Jlanaaca. I'eomacnumnoe none u e2o 61usHUE HA HCUBbIE OPSAHUIMBI.
Onexmpomacnumnan unoykyus. Camounoykyus. Hunoykmuenocms. J[lelicmeue nepemeHHo20
MACHUMHO20 — NOAS  HA  OP2AHUBM — MIEKONUMAowe2o. DHepeusi  MAZHUMHO20 — NOJSL.
3ﬂ€KmpMH€CKu12 MOK 6 2a3ax U 6 HCUOKOCMAX. 3aKoH ANeKmpoiusa.

Paznen 4. OnTuka u kBaHTOBas pu3nKa. JiaeMeHThI GOTOOHOTOTUH

[Tonpaznen 4.1. 'eomerpuueckas ontuka. BoinHoBas ontuka.

Ilpupooa ceema. Cseemosoovr u ux npumenenue. OcHosbl  omomempuu.
Domomempuyeckue eauyuHbl U eOuHuybl ux usmepenus. Ilpumenenue Gomomempuu 6
arcueomuogoocmee. Humepepenyus ceema, cnocobvl eé HaAOMOOEHUs U NpUMeHeHue.
Hugpaxyus ceema. [ugpaxyuonnas pewémxa. Ilonapusayus ceema. Ilonapuzosannviii u
ecmecmeenHbvlli cgem. 3axkouwvl Mantoca u bprocmepa. Bpawenue niaockocmu noaspuzayuu
onmuyecku akmueuvimu eewjecmseamu. /Jucnepcus céema. Cnexmpuol u ux munvi. CnexmpanbHbill
ananuz. Bzaumooeiicmeue ceéema c eewpecmeom. [locnowenue ceema. 3axonwvt byeepa u bepa.
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Buonoeuuecrkoe snauenue conneunoco ceema. Ilpumenenue ynompaghuonemogozo ceéema Ois
caHayuu 8030YUHOU cpeobl.

[Toapaznen 4.2. TeruioBoe n3nydenrue. KBaHTOBBIM MEXaHU3M U3JTy4CHHUS CBETA.

Tennosoe usnyuenue. 3axon Kupxeogha. 3akon Cmeghana — borvymana. 3axon cmewjenus
Buna. Tennosoe usmyuenue mena ocusommuvix. Keanmoswviti mexanuzm u3nyueHus ceemad.
Dopmyna Inanxa. @omosgpgexm. Keanmoswiti mexanusm nozrowenus ceema. Kopnycxynapro-
60110801 Oyaruzm. Ilousmue o pomoxumuueckux u hpomooduonocuneckux peakyusx. buogusuxa
3pUmMenbH020 GOCHPUAMUSL.

Pa3znen 5. AtomHas u siiepHasi puzuka

[Toapaznen 5.1. [lmanerapuas mozaens aroma. Teopus bopa.

Cmpoenue 21ekmpounvlx obonouex amoma. Keanmoeviii mexanusm 271eKmMpOHHBIX
nepexo008. ObvsicHeHUe CNeKmpalbHbIX 3aKOHOMepHocmel. JItomunecyenyus u eé npumeHenue
6 semepunapuu. Boinosvlie ceoticmea 21ekmpoHos. Boinosas ¢pyuxyus.

[Tonpaznen 5.2. OnTuueckue KBaHTOBBIE TI'eHEPAaTOpbl. BuIbl paguoaKTUBHOTO
U3IY4YEeHHUs ¥ ero NPOHMKAoIas ciocoOHOCTh. CTpoeHHe aTOMHOTO si/pa.

Onmuyeckue keanmosvie 2eHepamopwul. Ilpumenenue nazepos. Penmeenoeckoe
uznyyenue. Illoenowenue penmeeHO8CKO20 U3NYYeHUs eeujecmeom. Buowi paduoaxmusHnoco
U3IYYeHUs U e20 NPOHUKarwas cnocobnocms. Memoovl pecucmpayuu paouoaKmueHo20
uznyvenus. Cmpoenue amomuoeo siopa. Hoepnvie cunvl. Mzomonel u uzobapel. llpumenenue
PAoUOaKmMuGHbIX  U30MON08 6 GeMepPUHApHol  Meouyune. Hy8cmeuUmenrbHOCMb — JHCUBLIX
OP2aHU3MO8 K IIeKMPOMACHUMHBIM NOJAM PA3IUYHOU yacmomul. JlemanvHsie 003bl.
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4.2. PacnpenejieHue KOHTAKTHOM M CAMOCTOSITEIbHOM PadoThI NPH MOATOTOBKE
K 3aHSTHSM M0 NMoApa3aejsaM

4.2.1. Oynas dpopma oOyueHus

KonrakThas pabota

Paznensl, noapasznesnsbl AMCHMILTAHBI CP
JICKITUN ‘ JI3 ‘ 113
Paznea 1
dDu3nyeckHe OCHOBbI MEXAHUKHU U OMOMEXaHUKH

[Toapaznen 1.1. duznueckre OCHOBBI MEXaHUKH 1 4
[Tonpaznen 1.2. MexaHuKa )KUIKOCTH U TEMOJIMHAMHKA 2 4
[Moapaznen 1.3. Konebanus u Bonubl. buoakycruka 1 4 5

Pa3nen 2

MougekyasipHasi (M3MKa M TEPMOAUHAMHUKA

[Tonpaznen 2.1. OCHOBBI KJIACCUYECKON MOJEKYISIPHO- 9 9 5
KMHETUYECKOU TEOPUH
[Tonpaznen 2.2. OCHOBBI TEPMOAMHAMHUKYU OMOJIOTHYECKHIX 1 9 10
IPOIIECCOB

Paznen 3

DJIEeKTPUYECTBO M MArHETU3M

[Toxpasznen 3.1. DiekTpocTaTuka 1 2
[Toapaznen 3.2. [locTOSHHBIN ANEKTPUIESCKUN TOK 1 2
[Tonpaznen 3.3. MarautHoe mose 1 2 10

Pa3nen 4

OnTnka 1 KBaHTOBasi pusnka. JiaeMeHThI (POTOOHOTOTHHI

[Moapaznen 4.1. 'eomeTpuueckas ontrka. BoiHOBas ontruka 1 2 10
[Tonpasznen 4.2. TermoBoe u3nydeHre. KBaHTOBBIM MEXaHU3M 1 10
U3ITyYeHUs CBETa

Pa3nen 5

ATOMHAs ¥ siiepHasi pusuka

[Tonpaznen 5.1. [Inanerapuas monens aroma. Teopust bopa 1 10
[Toxpasznen 5.2. OnTryeckre KBAaHTOBBIC TeHEPATOPHI. BHTbI
PaZMOaKTUBHOTO M3IYYECHHSI U €r0 IPOHUKAOIIAS 1 9,25
crtocoOHOCTh. CTpOEHHE aTOMHOTO s/ipa
Bcero 14 24 69,25
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4.2.2. 3aounas popma oOyueHus

KonrakThas paboTa

Pasznensl, nogpasnensl AMCLMILIAHBL CP
JEKLNHU ‘ JI3 | 113
Paznea 1
Pu3nyecKkue 0CHOBbI MEXaHUKH U OMOMEXaHUKH

[Toapaznen 1.1. duznyeckre OCHOBBI MEXaHUKH 10
[Toapazmen 1.2. MexaHuKa )UIKOCTH U TEMOIMHAMUKA 1 10
[Toapaznen 1.3. Konebanus u BosHbI. brnoakycruka 10

Pasznea 2

MoJekyasipHas GU3UKa U TEPMOTUHAMHKA

[Toapasnen 2.1. OcHOBBI KJITaCCUYECKON MOJICKYJISIPHO-
KMHETUYECKOU TeOpuun
[Moapaznen 2.2. OCHOBBI TEPMOANHAMHUKHN OHOJIOTUIECKUAX 1 10
MPOIIECCOB

Pa3nen 3

DJIEKTPHUYECTBO U MATHETH3M

[Moapasnen 3.1. DnekrpocTaThka
[Moxpaznen 3.2. [TocTOSHHBIN JIEKTPHUYECKUI TOK 10
[Toapaznen 3.3. MarHuTHOE T10JI€ 10

Pasznea 4

Onrtuka u KBaHTOBasi pu3uKa. JjeMeHThl (POTOONO0I0THHI

[Toapaznen 4.1. 'eomeTpuueckas ontuka. BoiHoOBas ontruka 1
[Tonpaznen 4.2. TernoBoe u3nydenre. KBaHTOBBINM MEXaHU3M 1
U3ITy4eHUS CBETA

Pa3zngen 5

AToMHas M saepHas Ppusuka

[Moxapaznen 5.1. [TnanerapHast Mozens atoma. Teopust bopa 12
[Tonpaznen 5.2. OnTHueckre KBaHTOBBIE TeHEPATOPHI. BU bl
PaAMOAaKTUBHOIO U3IYYEHUS U €0 IPOHUKAOIIAs 13,5
crocobHoCcTh. CTpoeHHe aTOMHOTO Spa
Bcero 2 2 85,5




Crpanuna 12 u3 33

4.3. IlepeuyeHb TeM M Y4eOHO-MeTOAUYECKOT0 o0ecredeH s 1JIsl CAMOCTOSITeIbHOM padoThl

o0y4aommxcs
Y4eOH0-MeTOIHIECKOE 00ecTIeUeHHE O0BéM, u
Ne Tema caMoCTOSATENbHON dopma
w/n paboTseI No 00yueHNs
HcTounuk
crpanuy | Odg- 3a04-
Hast Hast
Ddu3ndecKue OCHOBBI
1 9-28 10
MEXAHUKH
MexaHnKa )XUIKOCTH U
2 A 47-51 10
reMOJIUHAMHKA
KoeOanus 1 BOJIHEIL.
3 34-43 5 10
buoakycrtuka o
Opranuzaiusi CaMoCTOSATEIHHOM
OCHOBBI KJIaCCHYECKOM paboTHI IO AVCIIATIINHE
4 | MONEKyIsApHO-KUHETUYECKOW | OCYIICCTBIIACTCS B COOTBETCTBUU C 57-58 5
TEOpUH METOJINYCCKIUMH YKA3aHUSIMHU -
) Kypc dmsuxu: yaedHOE mocodme
5 | & CHOBBI TCPMOJMHAMUKH | 11yg o1y /1eHTOB BBICIINX YIEOHBIX 60-70 10 10
MOJIOTMECKHX MPOUECCOB | o i OBy HAIONIHXCS TTO
6 HocTosHHbIH YMEKTPUIECKUH | tex HpyecKIM HATIPABICHHUSM 107-120 10
TOK IMOJTOTOBKH U CIIEIIUANBHOCTSIM /
[A. H. JIapuonos u 1p.] ;
7 MarauTHoe IoIe . . 141-160 10 10
Boponexckuii rocy1apCTBEHHBIM
TeoMeTpuueckas onTuka, | &TPAPHBIH yHHBEPCHTET .—
8 b B B v 163-182 | 10
BoJIHOBAs OINTHKA opoHex: BopoHexckuii
roCyJapCTBEHHBIN arpapHbIid
Tennosoe usnyvenue. yHuBepcuret, 2016.— 203 c.: uin.
9 KBaHTOBBII MEXAaHU3M - I[OHyH.IeHO HAay4YHO- 184-186 10
H3JTy4CHMA CBCTa meToauueckuM CoBETOM IO
¢uzuke MuHmCcTEpCTBA
[InanerapHas Mozenb aToMa. | 0Opa30oBaHUs U HayKH Poccuiickoit
10 P A P 4 187-190 | 10 12
Teopus bopa Oenepanuu
http://catalog.vsau.ru/elib/books/b
Onruyeckrie KBAaHTOBBIE 131301.pdf>.
reseparopsl. Bujsl
aJINOAKTUBHOIO U3JTyUCHUS
11 | Pt Y 196-200 | 9,25 | 135
Y €T0 MPOHUKAFOIIAS
crocobHocTh. CTpoeHue
ATOMHOTO siJIpa
Bcero 69,25 | 855



http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf
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5. ®OH/ OLIEHOYHBIX CPEACTB ISl POBEACHUS MPOMEKYTOYHOM aTTeCTAllul 1
TeKyLIero KOHTPOJIst

5.1. Oranbl popMHUPOBAHUSS KOMIIETEHIH

NHaukaTop 10CTHKEHUSA
Hoapa3aen (McUMIIMHBI Komnerenuus KOMITETeHIHI
1.1. ®uznueckrie OCHOBBI 32
MEXaHUKHU YK-1 y2
H?2
1.2. MexaHuKa )XKHJIKOCTH U 32
reMoJJMHaMHUKa ’ YK-1 Y2
H3
1.3. KoseOanus 1 BOJHBI 32
buoakycrrka . VK1 Y2
H4
2.1. OCHOBBI KJIACCHYECKOU 32
MOJIEKYJISIPHO-KUHETUYECKON YK-1
TEOPHH y2
99 32
.2. OCHOBBI TEPMOJIMHAMUKH VK-1 V2
OMOJIOTMYECKUX MPOIECCOB o2
32
3.1. DmexTpocraruka YK-1 o3
32
3.2. I1oCTOSIHHBIN ANIEKTPUUYECKHH TOK YK-1 y2
H4
32
3.3. MaraurtHoe mose YK-1 Y2
H2
4.1 32
1. 'eomeTpuueckas OnrTuka. VK-1 vV 2
BousiHoBas ontrka
H4
4.2. TennoBoe nznyyenue. KBaHTOBBIN 32
YK-1
MEXaHHU3M U3JIy4YEHHUs CBETa V2
5.1. [InaneTapHas MOZIEIIb aTOMA. VK-1 39
Teopus bopa
5.2. OnTtuveckne KBaHTOBBIE
reHeparopsl. Buabl pagnoakTHBHOTO
W3JIYYEHUS U €T0 TMTPOHUKAKOIIAS YK-1 32
croco6HoCcTh. CTpOEHUE aTOMHOTO
sIpa
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5.2. llIkaJibl 1 KPUTEPUHU OLIEHUBAHUS TOCTHKEHUS KOMIIeTeHIUMH

5.2.1. llIkaJjbl OeHMBAHUA JOCTHKEHU KOMITETEHIINIl

Bun onenku OreHKH

HEYJOBJIET- | yIIOBIETBO-

AKaI[eMI/I‘IeCKaﬂ OII€HKa I10 4-x GannbpHOI IIKaie XOopouio OTJIMYHO

BOPUTEIIFHO | PHUTETHHO

5.2.2. Kputepuu ouleHNBAHUS TOCTHKEHHS KOMIETEeHIN I

Kpurepuu onieHKH Ha SK3aMEHe

OLueHKa, ypoBeHb
JIOCTHKCHHSI
KOMITIETCHIIHI

Onucanue KpuTepues

OTINYHO, BEICOKHI

CTyneHT TmoOKa3aJl TMoOJIHBle W TIyOOKHEe 3HAaHMS IPOrPaMMHOIO
Marepuana, JIOTHYHO M apryMEHTHPOBAHO OTBETHJ HA BCE BOIPOCHI
9K3aMEHAlIMOHHOTO OWJjieTa, a TaKkKe Ha JONOJHUTEIBHBIC BOIPOCHI,
CIIOCOOEH CaMOCTOSTEIBHO PEIaTh CIOXKHBIE 3aJaul AUCIUILTUHEI

Xopomo, MPOABUHYThIN

CryZneHT TBepAO 3HAET NPOrpaMMHBII MaTepuall, IPaMOTHO €ro H3JlaraeT,
HE JIOMYCKaeT CYIECTBEHHBIX HETOYHOCTEW B OTBETE, JOCTATOYHO MOJHO
OTBETWJI HAa BOMNPOCH 3K3aMEHAIIMOHHOTO OWJIeTa W JOMOJHUTENbHbIE
BOIPOCHI, CIIOCOOEH CaMOCTOSATENBHO pellaTh CTaHAAPTHBIE 3a7ayH
JTUCLUTUTAHBI

Y 10BIETBOPUTENBHO,
IOPOTOBBIN

CTYZ[QHT MoKasajl 3HAaHHUC TOJIBKO OCHOB MPOTrpaMMHOI0 MaTtcpuala,
YCBOUII €ro IMOBCPXHOCTHO, HO HEC OOIYyCKaJl FPY6LIX OIIHOOK HIIH
HeTO‘-IHOCTef/'I, Tpe6yeT HaBOJAIIMX BOIIPOCOB JIsA IPABUJIIBHOT'O OTBETA,
HE OTBETWJI Ha JOIOJHHUTCIBHBIC BOIIPOCHI, crocooeH pemaTtb
CTAaHAAPTHBIC 3a/1a41 AUCHHUIIIIMHBI C ITIOMOINBIO MIPEIOAaBaTCIIsA

HeynosnerBopurensHo,
KOMIIETEHIIMSI HE OCBOEHA

CTyneHT He 3HaeT OCHOB IPOrPaMMHOI0 MaTepuala, JA0MyCcKaeT rpyobie
OmMOKKM B OTBETE, HE CIOCOOCH pelIaTh CTaHAAPTHBIC 3aJladyu
JUCHUTUTAHBI TAXKE C MTOMOIIBIO TPETOIaBaTeNs
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Kputepuu oneHku TeCToB

Onenka, ypoBeHb
JIOCTYDKCHHMS
KOMIIETCHITUI

Ornrcanye KpUTepreB

OTIM4YHO, BEICOKHUI

CO):[Gp)KaHI/Ie MMPaBUJIBHBIX OTBETOB B TECTC HEC MCHEC 90%

Xopouo, IpOABUHYTHIN

ConeprkaHne IPaBIIIBHBIX OTBETOB B TECTE HE MeHee 75%

Y 10BIETBOPUTENBHO,
MOPOTOBBIN

CO):[Gp)KaHI/Ie MMPAaBUJIBHBIX OTBETOB B TECTC HEC MCHEC 50%

HeynosnerBopurensHo,
KOMIIETEHIIUS HE OCBOEHA

CopeprkaHne paBUITBHBIX OTBETOB B TecTe MeHee 50%

Kpurepuu onieHKH yCTHOrO onpoca

OueHka, ypOBEHb
JIOCTYKCHHMS
KOMITIETCHIIHI

OnucaHue KpUTepUeB

3a4TeHO, BLICOKUH

CTyIeHT AEeMOHCTPUPYET YBEPEHHOE 3HAHNE MaTepHuasa, YeTKO BhIpaXaeT
CBOIO TOYUy 3peHHd TII0 paccMaTpUBaeMOMY BOIIPOCY, TPUBOJIA
COOTBETCTBYIOIIUE IPUMEPEI

3auTeHo, NPOABUHYTHII

CTyIoeHT AEMOHCTPUPYET YBEpEHHOE 3HAHWUE MaTepuaja, HO JOIyCKaeT
OTJIENbHBIE ITOTPEIIHOCTH B OTBETE

3a4TeHo, MOPOroBBII

CryneHT IeMOHCTPHUPYET CYIIECTBEHHBIE IIPOOEIbl B 3HAHUAX MaTepHara,
JIOTTYCKAET OIIMOKU B OTBETaX

He 3auteHo, KOMIIETCHITUS
HE OCBOCHA

CTyneHT NeMOHCTPHpPYeT He3HaHHe Marepuaia, IOIMycKaeT IpyOble
omKOKK B OTBETaX

Kputepuu olleHKH penieHus 3a1a4y

Onenka, ypoBeHb
JIOCTHKEHUS
KOMIIETEHIINAMN

Onucanune KpuTepruen

3a4TeHO0, BBICOKUH

CTYI[GHT YBEPCHHO 3HACT METOAWKY M aJITOPUTM PECHICHUA 3ajaqyr, HE
A0IMyCKacT OIIMOOK IIpU €€ BBINIOJIHCHHUH.

3ayTeHo0, MPOABUHY THIH

CTYJIGHT B ICJIOM 3HACT METOAUKY M AJITOPUTM PEHICHUA 3ajladyu, HE
A0IMyCKacT I’p}I6BIX OIIHOOK IIpU €€ BBINNOJIHCHHUU.

3adTeHo, MOPOroBbIi

CTyoeHT B LEJNOM 3HAaeT METOAMKY M alrOpUTM pELIeHMs 3aJadd,
JIOITyCKAeT OIMOOK TP €€ BBITIOJTHEHUH, HO CIIOCOOEH MCIIPaBUTh UX MPH
TIOMOIIH MPENoIaBaTesl.

He 3auteHo, KOMIIETCHITHS
HE OCBOCHA

CTyzneHT He 3HaeT METOAMKY M aJITOPUTM PEIICHUA 3a1ayH, JOIYCKaeT
rpyOble OMMOKK TPH €€ BBIMOJIHEHNH, HE CIIOCOOEH HCIIPAaBUTh UX MPHU
MTOMOIIIM MTPETIOAABATENSL.
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5.3. MaTepuaJibl AJsl OlleHKH JOCTHKEHUs] KOMIMeTeHIHii

5.3.1. OneHoYHbIe MAaTEePHAIBI IPOMEKYTOUHOM aTTeCTAIUN

5.3.1.1. Bonipochl K 3K3aMeHy

Komme-

Ne Conep:xanune Tenmust NIAK

1 I'maponnHamMuka uieaibHOM KUJIKOCTH. Y paBHEHUE VK-1 H 2
HEepa3pbIBHOCTU NOTOKA. YpaBHeHHe bepHyiuiu.
Bsiskocts. 3akon Herotona ans Bsskoctu. Koadduument

2 YK-1 v2
Bsi3KocTH. 3akoH CTokca.

3 HproTOHOBCKHE U HEHBIOTOHOBCKHE KUAKOCTH. JlamuHapHOe 1 VK-1 Ha4
TypOyJeHTHOe TeueHue xuaKoctu. Yucno PeifHonbca.
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOMN Teopuu

4 | (MKT). Omsritsl, noareepsxaatonue MKT. OcHoBHOE ypaBHEHUE YK-1 32
MKT.
[ToBepXHOCTHBIH ci1oi B )xuaKoctsax. Koapdunuenrt

5 | MOBEpXHOCTHOTO HaTsbkeHus. CBOOOHAs SHEPTUs YK-1 V2
IIOBEPXHOCTHOTO CJIOS KUKOCTH.

6 JlonosHUTENbHOE 1aBJICHUE 1101 UICKPUBIEHHOW TOBEPXHOCTHIO VK-1 4
x)ujakoctu. Popmyna Jlammaca.

7 CMmaunBaHue U HecMaunBaHue. KanusispHble iBlIeHUs. VK-1 H3
Popmyna bopemm-Kropena.

8 IlepBoe Hauano TepmonuHamMuku. M3omnpoueccel. Pabora VK-1 39
UJeaJIbHOTO rasa MpH U30Ipolieccax.
AnunabaTHsiii iporiecc. YpasHenue [lyaccona. Mosmsipabie

9 | TemIOEMKOCTH IPU MOCTOSIHHBIX JJABJICHUU U 00BEME. YK-1 32
YpasHeHnue Maiiepa.

10 Onexrpuueckue 3apsabl. 3akoH Kynona. DnekTpuueckoe noie. VK-1 v 2
HanpsikeHHOCTb 3J1€KTPUYECKOT0 MOJsl.
[IpencraBienus 0 cBOMCTBaX MPOCTPAHCTBA U BPEMEHH,

11 | 7iexaniue B oCHOBE KJ1laccudeckoi mexaHuku. [locrynarensHoe VK-1 392
JBUKEHME TBEPOTO Tela. pagunyc-BekTop. CKopocTh 1
YCKOPEHHE.
JluHamMKKa MaTepuaIbHOM TOYKU M TOCTYNATENbHOTO IBUKECHUS

12 TBEPAOrO TeJa. 3aKOH UHEPLIUU U MHEPLUAJIBHBIE CUCTEMBI VK-1 392
oTcyéTa. 3aKOHBI IMHAMUKH MaT€pHaIbHOM TOUYKH U CUCTEMBI
MaTepUaIbHBIX TOYEK.

13 Bremnve n BHyTpeHHME cuiibl. LIeHTp Macc MexaHn4eCcKon VK-1 32
CUCTEMBI M 3aKOH €T0 IBUKEHHUSI.

14 3aKOH COXpaHEeHHsI UMITYJIbCA U €T0 CBS3b C OJHOPOJHOCTHIO VK-1 v 2
IIPOCTPAHCTBA.

15 | Heynpyruii ynap. ®yHaaMeHTanbHbIe B3aUMOJICHCTBUS U CUJIBI. YK-1 32
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5.3.1.2. 3agaun K IK3aMeHy

Conep:xanue

Kome-
TeHIHSA

K

3anummMre pelmeHue ypaBHEHHS TapMOHHYECKOTo KoyieOaHUs C

aMIUTUTYI0l A=5 cm, ecnu 3a Bpems t=1 muwn coBepiaeTcs
N=150 konebanuii, a HauaapHas (paza Konedanuit po=r/4.

YK-1

H3

MarepuanbHag  Touka  maccod m=2(0 2  COBepIlIaeT
rapMOHHYECKHE KoieOaHusi ¢ aMmrmumtyaod A=35 cm. llepuon
konebanut T=10 c¢. Omnpenenure 3HAYEHUE CKOPOCTH U
YCKOPEHHSI MaTepUaIbHOM TOYKH B MOMEHT BPEMEHHU, KOTOPOMY
COOTBETCTBYET (haza p=60°.

YK-1

V2

Mastauk COBEpILAET 3aTyxarolue Kose0aHus c
norapudmudeckuM  aekpemeHTom  0=0,01. Kakoe umcio
KoJIe0aHUi TOJKEH COBEPIINTHh MAsTHUK, YTOOBI €T0 aMILIATY 1A
yYMEHbIIINIACh B TPH paza’

YK-1

V2

Omnpenenute pe30HAHCHYIO YaCTOTY V, KOJIEOATeIbHON CUCTEMBI,
ecii  coOcTBeHHas — vactoTa  kojecOanuit =300 [y, a
Jorapu()MUYECKHIA TeKpeMEHT 3aTyxauust 0=0,2.

YK-1

H4

[pyxunnbiii MmastHHK kécTkocThio k=10 H/m ¢ rpy3om
Maccoid m=100z coBepiaeT BbIHYKICHHbIE KOJICOAHUs B BS3KOU
cpene ¢ Ko>hHIMEHTOM compoTHBIeHHs r=2-107 xe/c.
Omnpenenure KodQQHUIUEHT 3aryXxaHuss S W PE30OHAHCHYIO

aMIUTATYy Ap, €CIIM aMIUTUTYJHOE 3HAYCHHUE BBIHYXIAOIICH
cuibl Fmax=10 mH.

YK-1

V2

3aBUCUMOCTh IPONACHHOTO TEJIOM MYTH S OT

BpeMeHHU t 3a1a€Tcsl ypaBHEHHUEM: S=A-t+B-t*+C-t%, rme A=2 Mm/c,
B=-4 m/c?, C=8 m/c®. HaiiTu: a) 3aBUCHMOCTH CKOPOCTH V(t) U
yckopeHwus a(t) oT BpeMeHu; 0) paccTosiHue S1, MPOUICHHOE
TeoM 3a Bpems t1=0,5 ¢ mocnie Hayaga JBUKEHUS; B)

CKOpOCTH V1 M YCKOpEeHHe a1 Tena yepe3 Bpems 11=0,5 ¢ mocie
Hayasa JBIKEHUS.

YK-1

V2

OmpeieNuTe CPEHIOK KBAIPATHUHYIO CKOPOCTb Dxs MONEKYI
MIeanbHOTO Ia3a, IOTHOCTH KOTOPOTO NpH AaBneHun p=35 xlla
cocrasnser p=0,3 ke/m°.

YK-1

H2

Onpenenure yIebHbIE TEIVIOEMKOCTH Cv U Cp CMECH
YTJIEKUCIIOro ra3a Maccoit Mi=3 2 1 a3ota Maccoi mz=4 .

OIIK-1

V2

Kucnopon maccoit m=32 2 HaXOIUTCSI B 3aKPBITOM COCYAE IOJ
nasieaneM p=0,1 MIla npu temneparype 1=290 K. Ilocne
HarpeBaHusi JaBJIEHHE B COCYA€ IOBBICWIOCH B 4 pasa.
Omnpenenute KOJINYECTBO TEIIOTH Q, COOOIICHHOI Ta3y.

YK-1

H4

10

IIpy HOpMaJIbHBIX YCJIOBUSAX CpEIHSAS JUIMHA CBOOOIHOTO
npobera atomoB remms A=1,85-10° m. Omnpenenute
Kodpuument quddysuu D renus.

YK-1

H2

11

Kakoe KOJIMYECTBO TEIUIOTHI BBIACTHUTCS B PE3UCTOPE C
compotuBieHneM R=15 Owm 3a TpeTpl0O CEeKyHAy IOCTe
noaximoueHus: ucrounuka JJ[C, ecnu cuina Toka yBeIHMUMBAETCS

B TEYCHHE BpeMeHU Af=8 ¢1mo JUHEHHOMY  3aKOHY
ot 11=0 o 1,=16 4.

YK-1

H3
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12

Onpenenure KOJUYECTBO TEIJIOTHI, KOTOPOE BBIIETUTCA B
pe3ucrope ¢ comnpoTtuBieHneM R=2(0 Om 1mocie OTKIIOYEHHUS

HUCTOYHMKA, €CJIM CHja TOKa MPH 3TOM YMCHBIIACTCSA II0
=15t — S s -1
3akony: |=lp-e™", roe 10=12 A4, 0=900 c™.

YK-1

H3

13

Onpenenure IMJIOTHOCTh TOKA, e€ciu 3a Bpems At=0,5 ¢ depe3
OPOBOJHUK C  IUIOMIABI0  TIOMEPEYHOTro  cedeHus S=3,2
mm? mpormioN=5-10"° 351ekTpoHOB.

YK-1

H2

14

IBa uctounuka ¢ DJC E 1=5 B u E 2=3 B u BHyrpenHnMun
CONPOTUBIECHUSIMU F1=r2=2 Om TOAKIIOUEHBl MapaieIbHO
pesuctopy ¢ conpotuBiienneM R=1 Om. Onpegenure cuiry Toka
B pe3ucTope.

YK-1

H4

15

JIBa NIMHHBIX MapaJlIeNIbHBIX [IPOBOJA HAXOJATCS B BO3AYXE Ha
paccrosinuu =5 cm apyr ot apyra. [lo mpoBogHUKAaM TEKyT
Toku cuiot 11=1>=5 A B NPOTHBOMOJIOXHBIX HAIMPABICHUSIX.
Omnpenenure HMHAYKUMIO  MarHATHOTO MOJS B TOYKE,
HaxoJslielcs Ha paccTOsSsHUMU 1=4 ¢y OT OJHOTO U I2=3 cm OT
JpYroro npoBoja.

YK-1

HA4

5.3.1.3. Bonpocsl k 3a4eTy ¢ OLEeHKOii
He npexycmorpen

5.3.1.4. Bonpocsbl K 3a4eTy
He npexycmorpen

5.3.1.5. [lepeyenn TeM KYpCOBBIX IPOEKTOB (PadoT)

He nmpenycmotrpenst

5.3.1.6. Bonpocsl K 3a1MTe KypcoBOro npoexkrta (padorn)

He npenycmorpen
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5.3.2. OueHOYHbIE MAaTEePHAJbI TEKYIIET0 KOHTPOJIsI

5.3.2.1. Bonipocsl TecTOB

Conepxanne

Kome-
TeHIHSA

Kaxkoe muddepennnanbHoe ypaBHEHHE OMMCHIBAST
BBIHYK/ICHHBJE TADMOHUYECKHUE KONeOanus?
2
+o°- =
1. — 5 x 0
&,
X dx
2. +2B-_+0302X:O
dt? dt
2
3, d 2X+2[3 -%+w§X:i-COS® t
dt dt m ¢

YK-1

32

Ha pucyHke noxasaHbl A
PE30HAHCHBIE KPUBBIE TPEX
KOJIe0aTEeNIFHBIX CHCTEM.
Kakas cucrema obnagaer
HaNOOJBIINM
KOA(PUITUEHTOM 3aTyXaHHS?

0

m;w\.l. Opes 2 Wpea 3 @

1. Ilepmast.

2. Bropas.

3. Tpetbs.

4. KoapdpuueHt
3aTyXaHUs OTMHAKOB BO BCEX
TpEX CUCTEMAX.

YK-1

V2

Pe3oHaHcHas nuKIMYecKas 4acToTa onpezensercs GopMyoun:

2. 0= [0 ~B*

3o = o -2p°

p

YK-1

32

[ap u monas chepa, UMEIOIINE OAMHAKOBBIE MACCHI U PaHYCHI,
CKaTBIBAIOTCS TI0 HAKJIOHHOW TJIOCKOCTH 0€3 TPOCKAIb3bIBAHUS C
OJIHOM M TOM k€ BBICOTHI. Y OCHOBAHMS HAKIOHHOM IIJIOCKOCTH:

1. CkopocTH Tel OIMHAKOBHI.

2. CkopocTb mapa OoJbIIe.

3. Ckopocts moJioit chepsl OoIbIIIE.

4. OTBeT HEOIHO3HAYEH.

YK-1

H1
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Hcnonb3ys
[ITeiinepa,
CKOJIBKO
MOMEHT

onpeaciuTe, BO

pa3

TeopeMy

YBEITUYUTCS

HHEPITUU

KOJIbIa

paauycom R,  ecimmu
BpallleHUsT  HEepeHecTU
LIEHTpa KOJIbLIa Ha €T0 Kpail.

1. B4 pa3za.

2. B2 paza.

3. B1,5pa3a.

4. B3 paza.

OCh
u3

OIIK-1

H4

6 1. M=0,5 Hwm.
2. M=0,25 Hwm.
3. M=2Hwm.

4., M=4 Hm.

Koeco Bpamaercs ¢ yriaoBsIM yCKOpeHHeM £=2 pad/c?. MoMeHT
vHepIMH Koneca J=1 ke:m?. MOMEHT YCKOPSIOIIEH CHITbI PaBeH:

OIIK-1

V2

Kaxkue nponeccsl
n300paXKeHbI Ha A
puc.a, 6. P
1. Puc.a -
n300apHBIi, puc.0 -

i Vv Py
vy / Py
M30XOPHBII. / / 7 /

2. Puc.a - £

e

7 M30XOPHBIH, pUC.0 - 0
M300apHBIH.

3. Puc.a -
M30TEPMUYECKUH,
puc.0 - u300apHBIi.

4. Puc.a
W30XOPHBIH, pucC.0 -
HM30TEPMUYECKHUH.

a) 0)

OIIK-1

32

1. EKT
8 2
2. _KT

vKT .

N wN | o

TeMnepaTypa ra3a paBHa T. Cpe,[[HHH KHHCTHYCCKAad SHCPIus
IMOCTYHATCIbHOI'O ABUKCHUS OJTHOM MOJICKYJIbI I'a3a paBHA:

OIIK-1

32
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B xakoM u3 nmepedncIeHHbBIX MPOIECCOB TEIIOEMKOCTh
MakcUMaJibHa?

1. B uzoxopHoM nporiecce.

2. B m306apHom nporiecce.

3. B aqnabarnom mporecce.

4. B n30TepMHUECKOM MpOILIECCe.

YK-1

H4

10

Onpenenure  aOCOMIOTHYH  BJIOKHOCTH  BO3AyXa  IpHU
temnepatype +18°C, ecim ero Touka pockl paBHa +8°C.
[110THOCTH HaCHIIIEHHOTO Mapa mpu Temmneparype +18°C pasna
15,4:10° ke/m®, a npu +8°C — paBHa 8,3:107 ka/m°.

1. 7,1-10° ke/m®,

2. 23,7-10°° ko/M®.

3. 154-10° ke/m®.

4, 831073 ke/m®.

YK-1

V2

11

Kamumsp, CMa4YHMBaeMBbIN JKUJIKOCTBIO,
0003HaYeH HOMEPOM:

1. Nel.
2. Ne2
3. Ne3
4, Nel u Ne 3.

YK-1

V2

12

B YETBIPEX OJJMHAKOBBIX
Kamujugpax HaxOoIWUTCd BoJa NpHU 1 2 3 4
temrnepatypax 5°C; 20°C; 40°C u e
60°C. B  kakom  Kanmuwuisipe D
Temneparypa Boabl pasHa 20°C? I
1. B mepsom. % 1 B |
2. Bo BrOpom. B [ 1 A
3. B Tperpem.
4. B uerBépTom.

)

YK-1

H2

13

JInst  Kakoro W3 TEPEYMCIICHHBIX ~ Ta30B  OTHOIICHHE
TeroéMkocreit cp/cy=1,4?

1. Jlns remus.

2. Jlnst HeoHa.

3. s COs..

4. Jlns azora.

YK-1

H4

14

7
UneanpHBIN Ta3 MEPEXOIUT U3 L V.1)
cocrosaus 1 B cocTosinue 2. B i ) -
KaKOM mporecce ras >
coBepIIaeT 0oJbIIyI0 paboTy?
Ecmu nporiece uaér Booms

1. PaGora oguHakoBa.

2. Brnons  Bepxneit
KPUBO¥. 0

3. Bnoms  cpenneit
KpHUBO.

4. Bpuoiab HUXHER
KpHUBOM.

YK-1

32
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Wzmensiercst 1 Temmeparypa rasa B P1
npolriecce nepexona U3 cocTosHus 1

B cOCTOsiHHE 27 5 /r\ l
o

15 YK-1 HA4
1. Tlonmxaetcs.
2. TloBpimraercs.
3. He usmensercs. 0 ‘ =
5.3.2.2. Bonipochl /UIsl YCTHOTO OIIPoca
Komme-
Ne Copnep:xanue — NAK
1 Hatb OMPE/IENCHHE U 3aMHCATh (bop“Myny paaunyc-BeKTopa, VK-1 32
JUHENHON CKOPOCTU MaTepualbHON TOUKHU.
2 JlaTb onpeseneHue U yka3zaTh HallpaBJIeHUE TaHICHIHATBHO, VK-1 v 2
HOPMAJIBHO U IIOJIHOT'O YCKOPEHHSI MaTepHAJIbHON TOUKH.
3 3anucatb (HopMyIIbl, ykasaTb HalpaBlICHHe 1 1aTb VK-1 v 2
OIpe/ieSIEHUE YTI0BOM CKOPOCTH U YTJIOBOI'O YCKOPEHHSI.
4 ChopmynupoBaTh MEXaHUUYECKUI IPUHIUIT OTHOCUTEILHOCTH VK-1 2
lamunest. ChopmynupoBaTh 3aKOHBI TUHAMUKH.
5 YTto Ha3bIBA€TCSI MOMEHTOM UMITYJIbCA, MOMEHTOM CHJIbI? VK-1 4
Ykazarb uX HalpaBJIe€HUE OTHOCUTEIHHO TOYKH (TIOJIIOCA).
5 BbiBecTH OCHOBHOE YpaBHEHHE IMHAMHUKHU BPallaTeIbHOTO VK-1 v 2
JBrKeHMsI. V3110%KUTh PU3NYECKU CMBIC MOMEHTA UHEPLIHMH.
7 3anucaTh ypaBHEHHE MOMEHTOB YK-1 32
8 C(l)OpMyJ'I.IprOBaTB teopemy I'roirenca - llIteitnepa u npusectu VK-1 H3
npumMep e€ NPUMEHEHHUSL.
9 Kakue 3aK0HbI COXpaHEHHS BBIITOJIHSAIOTCS IIPU a0COTIOTHO VK-1 392
YIPYTOM U HEYNpyrom yaape?
10 3anucarh 3aKOHbI COXPaHEHUsI TPU aOCOTIOTHO YIIPYTOM U VK-1 32
HEYIPYroM yAaape.
1 Kak ompenenuTs M OT 4Yero 3aBUCUT PEXUM JBUKCHUS VK-1 32
KHUJIKOCTH
12 [Iepeuncnuts U 1aTh onpeneneHue BiIeHni nepenoca. [louemy VK-1 392
OHM IIOJIYYHJIM TAKOE Ha3BaHUe?
13 3anucarb  ypaBHEHHE COCTOSHUS ~ MJEANBHOIO Ta3a W VK-1 32
c(hopMyJIMPOBaTh YCIOBUS €r0 IPUMEHHUMOCTH.
14 OOBsACHUTH, MOYEMY TEIIOEMKOCTh Taza B Hpolecce IpH VK-1 392
MOCTOSIHHOM JIaBJI€HUU OOJIbIlIe, YEM MTPHU MOCTOSIHHOM 00BEME.
15 Ompenenuth  4YMCIO  CTENEHEH  CBOOOABI  OJHOATOMHOM, VK-1 32

JIBYXaTOMHOM ¥ MHOTOQTOMHOM MOJIEKYJIBI.
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5.3.2.3. 3aga4u AJis NPOBEPKH YMEHH i U HABBIKOB

Conepxanne

Kommne-
TeHI M

WK

IIpy KakOM pacTAruBarOLIeM HAIPSHKEHUH JIATYHHBIM CTEP)KEHb
UCIBITBIBAET TAKOE K€ YIJIMHEHHME, KaK W IIPU HArpeBaHHH HA
50°C ? Moaymns ympyroctu natyaud pasen 11,2:101° H/m?,
TemneparypHblit KO3QPUIUEHT TMHEHHOIO paclIMpPEeHHs JIaTyHU
pasen 0,000019 K,

YK-1

V2

OnuH Mo uaeanbHOTro rasza coBepna padoty 4=300 JIx, momxyuus
Q=500 /I teruotel. OnpeenuTh U3MCHEHHE BHYTPEHHEU SHEPTHH
rasa.

YK-1

V2

I'a3 pacmmpsiercs ot o0béMa Vi 10 00béMa V2 oauH pa3
M30TEPMUUYECKHU, BTOPOH — M300apHO, a B TPETUH — a1nabaTHO.
[Tpu kakoM mporiecce ra3 coBepIaeT OOJIbIIYI0 padoTy U
noJry4yaeTt 0oJblIee KOJIMIECTBO TETIOTHI?

YK-1

V2

Kaxkas gacts BHYTpeHHeﬁ 9HEPTHUU MOJICKYJIbI KUCJIOPOda
MMPUXOAUTCA HA MMOCTYNATCIIbHOC N KaKaA 4aCTb Ha
BpaliaTCJIbHOC I[BI/I)KCHI/IC?

YK-1

H2

Kak n3MeHHnTCs eMKOCTh IUIOCKOr0 KOHIEHCATOPA €CIIA U3 HErO
YIQINUTh TUIEKTPUK C AUIIEKTPUUECKON MPOHUIIAEMOCThIO,
paBHoO 27

YK-1

H4

Kax n3menurcs MOAYJIb HAIPAXKCHHOCTH 3JICKTPOCTATUICCKOTO
I10JIA, CO3AaHHOI0 TOYCUHBIM 3apAa0M, IIPHU YBCIIMYCHUU
PACCTOAHUS OT OTOTI'O 3apiaJa 10 TOUYKHU Ha6J'IIO,I[eHI/I$I B N pa3?

YK-1

V2

Kak u3amMeHuTCcs 3Heprus 3JIeKTPUUYECKOrO MOJISI 3apSKEHHOTO
IJIOCKOT'0 KOHAEHCATOPA, €CIIM PA3HOCTh MOTEHIUAIIOB MEXKIY
€ro IJIaCTUHAMU YBEJIMUUTCS B TpU paza?

YK-1

V2

[Ipn KakoM COOTHOLICHHH BHYTPeHHero compotuBieHus (I)
HMCTOYHMKA DJIEKTPUYECKON SHEPTUH U CONPOTUBIIEHUN HArPy3KH
(RH) HCTOYHHK OTIAET MAKCUMAIBHYIO MOIIIHOCTh BO BHEILITHIOK
ANEKTPUYECKYIO LIETIH?

YK-1

H3

CornpoTHBiIeHHE HArpy3KH, COEAMHEHHOE TTOCIEA0BATEIHLHO C
HMCTOYHUKOM IUTAHUs, B YETHIPE pa3a MPEBBIIAET BHYTPEHHEE
COTPOTHUBIIEHNE UCTOYHUKA JIEKTPUIECKOT0 ToKa. Onpenenure
KII/] ucrounuka.

YK-1

H1

10

Kaxk n3menurcs cuia B3aI/IMOI[€I\/'ICTBI/I5[ ABYX MapaJlJICJIbHBIX
IIPOBOJHUKOB € TOKOM, €CII CHJIAa TOKA B OJJHOM IIPOBOJIHUKE
YBEJIMYUTCS B 2 pa3a, a B IPyroM NPOBOJAHUKE - B 5 pas?

YK-1

H4

11

YPaBHeHI/Ie JOBHXXCHUSA MaTepI/IaJIBHOi'I TOYKU UMCCT BU.
s= A+Bt+Ct®, tne 4=2m, B=1 m/c, C= 5 m/c?. Onpenennte
YCKOpEHHeE TOUKH B MOMEHT BpeMeHH t=3 C.

YK-1

32

12

MarepuanbHasi TOUKa Ha MPY>KKHE Maccoil M=3 Kr coBepIaeT
rapMOHHMYECKHE KoJ1e0aHus 110 3aKoHy: X = 3 Sln(5 A4+7 ) .
Onpenennre KECTKOCTD MPYKHUHBL

YK-1

V2

13

MarepunansHas Touka Maccoir M =10 xz Ha IpyXuHe,

. H
JKECTKOCTb KOTOpor Kk =250___ coBepiaeT rapMOHUYECKHE
M

KoJIeOaHMsI. I’ICMy paBHa NUKINYCCKAA 4aCTOTa Koebanuii Mo .

YK-1

H4
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Huddepenunansaoe YPaBHCHHE TapMOHUYCCKHX KoseOaHmi

X 2
MPYXKUHHOTO MasiTHUKA - = . 3anumute GopmMyI
14 | TPy +o (bopmyry VK-1 32
7z o X
pEIIEHHSI TOTO YPABHEHHSL.
YesoBeK CTOUT Ha Kparo IUIATGOPMbI, BPAIAIONICHCS ¢ YIIIOBOU
CKOpPOCTBhIO @1=5 paza/c. Macca miatdopmbl TPEHEOPEIKUMO
Maja 1Mo CpaBHEHMIO C Maccod dyenoBeka. Uemy Oyaer paBHa
15 p Y OYACT P VK-1 32

yIjaoBas CKOpPOCTb BpalleHusl IMIaTopMbl IOCIE TOro, Kak
YEJIOBEK MEpeHJIET B TOYKY, PACHOJOXKEHHYIO IOCEpPEANHE
MEXy KpaeM U IEHTPOM miaatdopmbi?

5.3.2.4. llepeuenn TeM pedepaToB, KOHTPOJIbHBIX, PACYETHO-TPadguUecKUuX padoT

He npenycmotpensl

5.3.2.5. Bonipocsl /151 KOHTPOJILHO# (pacyeTHO-TpaduvecKoii) padoThl

He npexycmotpena
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5.4. CucremMa ouleHHBAHMA TOCTHIKeHUS KOMIIEeTEH LM

54.1. Ouemca JOCTHKEHUA KOMIIETEHIIMH B X0/€ HpOMe)l(yTO‘lHOﬁ arrecranuu

YK-1: CnocoOHOCTh OCYIIECTBIATh MOUCK, KPUTHUYECKUN aHAIM3 U CHHTE3 MH(OpMaIuH,
NPUMEHSATh CUCTEMHBIH MOJIXO0/I JUISl PEHICHHsI NOCTABICHHBIX 33a4

WHaukaTops! foCTKeHUs KoMmieTeHInn Y K-1

Howmepa BonpocoB u 3aau

Kon

Conepxanue

BOIIPOCHI K
9K3aMEHY

31241 K
JK3aMeHY

BOIIPOCHI K
3a4yery

BOIIPOCKI TI0

KypCOBOMY

MPOEKTY
(paborte)

32

OOyuaromuiicst 10KEeH 3HATh
QJITOPUTMBI aHAJIHM3A 32124, BBIICIISS UX
0a30BbIe COCTABIISIONINE - PUZNIECKHE
OCHOBBI MEXaHHKH, MOJICKYJISIPHON
($U3KMKYU U TEPMOAUHAMUKH,
JJIEKTPOMAarHeTH3Ma, ONTUKHU, aTOMHOM
U siiepHON (PU3MKH, JIeXkKallUX B OCHOBE
TEXHOJOTUYECKUX TPOLIECCOB B
300TCXHHUHU

V2

OO0yyaromuiics JOJKEH YMETh
HAXOJUTh U KPUTUYECCKH
aHAJIM3UPOBATh HHPOPMAIIHIO,
HEOOXOUMYIO JUIsl pEIICHUS
IIOCTABJICHHOH 3aJ]a4M - MCIIOJIb30BaTh
du3nveckre 3aKOHbI TS OBJIAJICHUS
OCHOBaMHM TE€OPHUU U MPAKTUKU
TEXHOJIOTUIECKUX MPOIIECCOB B
300TEXHUH

2,5,10,14

2,3,5,6,8

H2

OOyuarouuiics A0JKEH UMETh HaBBIKU
BBISIBJICHUSI M HCCIEIOBaHUS MpoOsieM
npoeCcCHOHATBHON  JEATENbHOCTH ¢
NPUMEHEHHEM aHalli3a, CHHTe3a W
JPYTHUX METOJOB HHTEIIEKTYaJIbHOU
JESITEIbHOCTH

1,7

1,7,10, 13

H3

OOyuarouiics A0JKEH UMETh HaBBIKU
apryMEeHTUPOBAHHOTO  (OPMUPOBAHUS
COOCTBEHHBIX CYXJIEHHH M OIIEHKH C
MCII0JIb30BaHUEM CHCTEMHOTO MOJIXO0AA.

4,11,14

H4

OO0yyarommuiicss TOJDKEH HWMETh OIBIT
UCIIOJIb30BaHUsl COBPEMEHHOW HAy4yHOU
WU3MEpPUTEITBHON anmaparypsl,
BBINOJIHEHUS IIPOCTENIINX
JKCIIEPUMEHTAIIbHBIX HcCIeI0BaHu
pa3NMYHbIX (U3NYECKUX SBICHUH C
PUMEHEHUEM MHGOPMAaIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH

912,15
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5.4.2. OueHka 10CTH:KEHUSI KOMIETEHIUH B X0/1e TEKYIero KOHTPOJIA

YK-1: CnocoOHOCTh OCYLIECTBISTh MOUCK, KPUTUYECKUN aHAN3 U CUHTE3 MH(pOpMaluy,

IMPUMCHATH CHCTEMHBIN noaxoa AJid pCHICHUA IMMOCTABJICHHBIX 3a1a4

WuaukaTtops! qoctrkenus kommereHmmu Y K-1

HOMepa BOIIPOCOB U 3a4a4

Kon

Conepxanwe

BOITPOCHI
TECTOB

BOIIPOCEHI
YCTHOTO
orpoca

3a]1a4M JUIs
IIPOBEPKH
YMEHUH U
HaBBIKOB

31

OOyyaromuiics 10JKEH 3HaTh aJIFOPUTMBbI
aHayM3a 3a/1a4, BbIAeIsAsA UX 0a30BbIe
COCTABIISAIONIHE - (PU3UIECKHAE OCHOBBI
MEXaHUKH, MOJIEKYJISIPHON (PU3UKU U
TEPMOJMHAMUKH, 3JIEKTPOMarHeTus3ma,
ONTHKH, AaTOMHOM M SICPHOUN (PU3HKH,
JeKAUIMX B OCHOBE TEXHOJIOIMUECKUX
MPOLIECCOB B 300TEXHUU

1,3,7,8,14

1,7,9,10-15

11, 14,15

Vi1

OOyuaromuiics J0KeH yMETh HaXOAUTh U
KPUTUYECKH aHAIM3UPOBATh HH()OPMAIIHIO,
HEOOXOMMYIO [UIs PELICHHUS TOCTaBICHHON
3aJ1a4u - UCTOJIb30BATh PU3NIECKUE
3aKOHBI JIJIs OBJIAJICHUSI OCHOBAMH TEOPUU U
IMPAKTUKH TCXHOJIOTMYCCKUX MMPOLCCCOB B
300TE€XHUH

2,6,10,11

2,3,6

1-3,6,7,12

H2

OOyuaromuiicss JOJDKEH HMMETh HaBBIKU
BBISIBIICHUSI M HWCCIEIOBaHHS —IMPOOJIeM
npoecCHOHANBHOM ~ JEATENIbHOCTH €
NPUMEHEHUEM aHaju3a, CUHTE3a U JIPYTHUX
METO/IOB MHTEJUIEKTYaIbHOM eI TETLHOCTH

4,12

4,9

H3

OOyuarouuiics JTODKEH HUMETbh HaBBIKH
apryMeHTHPOBAHHOTO dbopMHUpoBaHUS
COOCTBEHHBIX CYXJIEHUH M OLEHKH C
MCII0JIb30BaHUEM CHCTEMHOTO MOJIX0AA.

5,13

5,10

HA4

OOyuarouuiics JODKEH HMETh  OMBIT
WCIIOJIb30BAaHUsI  COBPEMEHHOM  HAy4HOH
U3MEPUTEIIBHON almapaTyphbl, BbIIIOIHEHUS
IIPOCTENIINX AKCIIEPUMEHTAIIBHBIX
UCCIICIOBAaHUM  Pa3iIMUYHBIX  (PU3NYECKHUX
ABJIEHUH C IPUMEHEHHuEM UH(POPMAIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

9,15

8,13
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6. YueOHO-MeTOAMYecKOe M MHGOPMALMOHHOE o0ecTieYeHue THCIUIIMHBI

6.1. Pekomenayemasi JiuTeparypa

bubnuorpaduyeckoe onmrcanue

Twun nzganus

Bun yuebHol
JIUTEPaTyphl

I'paborckuii P.M. Kypc dusuku: yuebHOE mocodue s
cryneHToB BY30B, 00yuaromuxcst o eCTeCTBEHHbBIM U

TEXHUYECKHM HATpaBICHUSM U crieraibHocTsiM/P. .
I'pabosckuii. - C-116.: Jlanp, 2012, - 607 C.

YyeOHoe

OcHoBHasa

Tpodpumona T.U. Kypc pusuxu/T.U. Tpodumosa. -
M.: akamemus, 2007. -559 C.

YyeOHoe

OcHoBHasa

Jlemenko B. I'., Unpnu I'.K. MenunuHcKkas u
ouonorudeckas ¢pusnka: YueOHoe nocoore MuHCK:
00O "Hogoe 3nanue" Mocksa: OOO "HayuHo-
n3natensckuit nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=766789

VYuebHoe

OcHoBHasa

Jlemenko B. I'., Unpnu I'. K. MeaunuHackas u
ouonornueckas ¢pusuka: [lpakrnkym. MuHCK:
0OOO "Hosoe 3nanune" Mocksa: OOO "HayuHo-
m3narensckuit nentp MHOPA-M", 2017.
http://znanium.com/go.php?id=608780

YyeOHoe

I[OHOHHI/ITGJIBHaH

Metoanueckue ykazaHusl Ul BbIIOJIHEHUS
mabopaToOpHBIX PabOT 1O PUBKKE I O0yJAFOIITIXCS
Ha (akynbTeTe BETePUHAPHON MEIULIMHBI U
TEXHOJIOTUH KUBOTHOBOJCTBA TI0 HAIPABJICHUIO
36.03.02 - 3ootexuus. Y. 1 / BopoHexckuit
roCy/1apCTBEHHbIN arpapHbIil YHUBEPCUTET ; [COCT.
H. B. Ilonos] .— Boponex : Boponexckuii
rOCYJapCTBEHHBIN arpapHbid yausepcurert, 2017 .—
63c.:u1.—
http://catalog.vsau.ru/elib/metod/m131334.pdf

Metoanueckoe

®dusuka u buodusuka [ DnekTpoHHBIH pecypc] :
METOJINYECKUE YKAa3aHUsI 110 BBIITOJIHEHUIO
Ja00paTOPHBIX padOT JJisi 00yJarOIIUXCs Ha
(bakynbpTeTe BeTepUHAPHONW MEIUITMHBI U
TEXHOJIOTMH KUBOTHOBOJICTBA OYHOW U 3a0YHOM
¢dbopMm oOyuenus. Yacts 2 / Boponexckuit
roCy/1apCTBEHHBIN arpapHbIii yHUBEPCHUTET ; [COCT.
H. B. Ilonos] Boponex : BopoHnexckuii
roCyAapCTBEHHBIN arpapHblii yHuBepcureT, 2020
http://catalog.vsau.ru/elib/metod/m153178.pdf

Metoanueckoe

BectHuk Boponexckoro rocyAapCTBEHHOTO
arpapHOTO YHUBEPCUTETA: TEOPETHUECCKUN U HAYIHO-

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

Ilepuognueckoe



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. Pecypcnl cetu UHTEpHeT

6.2.1. DiIeKTpPOHHBbIE OMOINOTEYHBIE CHCTEMBI

Ne Hassanue PasMmenienue

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

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

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

6 | DnextponHas 6ubnmuoreka BIAY http://library.vsau.ru/

6.2.2. IIpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMAIMOHHbIE CUCTEMBI

Ne HasBanue Pa3zmemenue
EmunHas ~ MeXBEIOMCTBEHHass  MH(POPMAIMOHHO—CTATH-

1|8 A (bopua https://fedstat.ru/
CTHYECKAsi CHCTEMA

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

3 | Arpapnas poccuiickas nH(POpPMAIMOHHAS CHCTEMA. http://wwwe.aris.ru/
NHpopMaImoHHast CHCTEMa M0 CETbCKOX03SIHCTBEHHBIM .

4 (bopman http://agris.fao.org/
HAYKaM U TEXHOJIOTHSIM

6.2.3. CaiiTbl 4 HH(GOPMANIMOHHBIE MOPTAJIbI

Ne HasBanue Pa3merenue

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

2 | Poccuiickoe x03sicTBO. CeltbX03TEeXHHKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER.ru: Bam nyreBoauTenb B MUPe TEXHUKU http://techserver.ru/

4 | IndonopTtan no Gpusmke 1Jis CTyIEHTOB 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. MaTepMaJILHO-TeXHl/I‘IeCKOG H IIPOTrpaMMHO€ o0ecreueHue ANCHUIIIIMHBI

7.1. IlomemeHus /1J1s1 BeJeHHsI 00pa30BaTeIbLHOIO NMpolecca U 000py/10BaHHE

7.1.1. ]Isisi KOHTAKTHOM padoThI

Ne
Ne
yu. a Cratyc ayauropuu [lepeuens obopymoBaHus
KOPII. yi-
Komruiekr yueOHOI meben,
VYueOHas ayiuTopus IS JIEMOHCTPAIIMOHHOE o0opynoBaHue u
1 246 | mpoBeneHMs 3aHATUI yueOHO-HarJIsJHble TOCOOMSI: UHTEPAKTUBHAS
JIEKIIMOHHOTO THIA JIOCKa, JIGKIIHOHHBIE IEMOHCTPAIUU IO KypCy
obmieit gusmnke.
VYyeOHast aynutopus Ass
MIPOBEJICHUS 3aHATUN .
P Kommekr yueOHO mebenu,
CEMHUHApPCKOT0 TUIIA,
JEMOHCTpAIIMOHHOE 000PYAOBaHUE U
TPYIIIOBBIX U
1 246 yueOHO-HarJIsIHble 10COOUS: UHTEPAKTUBHAS
WH/IMBUTYaTbHBIX
. JIOCKa, IEKIIMOHHBIE IEMOHCTPALIUU IO KYpCy
KOHCYJIbTAIHi, TEKYIIETO o
. oOmelt pusmke.
KOHTPOJISI, MIPOMEKYTOYHON
aTTecTalu
Kommnekr yueOHOi mebenu,
JIEMOHCTPAIIHOHHOE o0opynoBaHue "
yueOHO-HarsAIHbIe mocolus, mabopaTopHoe
obopynoBaHue Case-study: H3y4YeHue
3aKOHOB apa  1IapoB,  ONpeieTeHHE
VYyeOHast aynuropus s yAap POB, peld
- MOMEHTa  WHEPIHH  JUCKa,  H3Yy4YCHHUE
9 6 | mpoBeneHUS 3aHATHI <
BpalaTeIbHOr0 JBMKEHUS TBEPAOIO Tejla C
71a00paTOPHOTO TUIIA
MTOMOIITBIO MasiTHUKa Ob6epbOeka,
onpenenenue  kodddunuenta Ilyaccona
METOZIOM  aJnadaTHYeCKOro  pacIIMpeHus,
ompeneneHue  KOdPPUIMEHTa  BA3KOCTH
meTo oM CTokca
Kommiekt mebenn, KOMIbIOTEpHash TEXHHUKA
C BO3MOXHOCTBIO TOAKIIOYEHHS K CETH
"Untepuer" wu oOecnedeHHEM JOCTyINa B
HIIEKTPOHHYIO MH(POPMAIIMOHHO-
o0pa3oBaTeNbHYI0  Cpely, HCIOJIb3yeMoe
[TomenieHnue aJ1st XpaHSHUS U nporpammHoe obecrieuenne MS Windows,
1 245 npoQUIAKTUIECKOTO Office MS Windows, DrWeb ES, 7-Zip,
o0ciyX1BaHUS y4eOHOTO MediaPlayer Classic, Snnexc bpayzep /
obopyoBaHus Mozilla Firefox / Internet Explorer, ALT

Linux, LibreOffice, mebenps mis xpaHeHUs U
oOciayxuBaHusi y4eOHOTO 00OpyIOBaHMUS,
JEMOHCTPALIMOHHOE o0opyaoBaHue u
y4eOHO-HATISAHBIE TTOCOOUS: BHPTYaJIbHBIN
MPAKTHKYM.
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7.1.2. I caMmocTOATEIbHON padoThl

No
yd. a];;' HazBanue aynuropun [lepeuens obopymoBaHus
KOpII
KommiekT y4yebnon mebenw,
JEMOHCTPAIIMOHHOE 000pyI0BaHHE U
yueOHO-HarJIsJHbIe TOCO0Us, KOMITBIOTEPHAS
TEXHUKA C BO3MOXKHOCTBIO IMOJKIIFOUEHHUS K
cetu "HMHTepHeT" M o0ecrieyeHueM J0CTyna
ITomewenune s
1 232a | caMOCTOSTEIbHON paboTHI, B SICKTPOHIYIO HHGOPMAIHONHO-

KYpCOBOT'O IPOEKTUPOBAHHUS

OGpEBOB&TGJIBHYIO cpeay, UCIOJIb3yEMOC
nporpammHoe obecrieueHrne MS Windows,
Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SIanekc bpaysep /
Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice
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7.2. IlporpaMmmHoe odecrieyeHue

7.2.1. IlporpamMHoe oGecrieyeHue 001ero Ha3HAYeHHUs!

Ne Hassanue Pasmenienue
1 |Onepanuonnsie cuctemsl MS Windows / Linux 1Ks HO]I;?JXJ;OH cet
5 [Makersr oucubix npunoxenuit Office MS Windows / I1K B J10KaJIBbHOM ceTn
OpenOffice BIr'AY
3 [Mporpammel s mpocMotpa daiiio Adobe Reader / I1K B J10KaNIbHOM ceTn
DjVu Reader BI'AY
4 bpaysepst SAunexc bpaysep / Mozilla Firefox / I1K B J10KaNIBbHOM ceTn
Internet Explorer BIr'AY
IIK B 10KaNIBHOM CETH
5 | AuTuBupycHas nporpamma DrwWeb ES BLAY
. 1K B s10KaNIBHOM CETH
6 |I[Iporpamma-apxuarop 7-Zip BLAY
7 |Mynbstumenua npourpsiBatens MediaPlayer Classic 1Ks HO]I;?X’;OH cet
. . [1K B 10KanbHOM ceTH
8 |I[lmaTdopma onnaitn-o0y4yenus eLearning server
BI'AY
9 | Cucrema xommprotepHoro tecrupoBanust AST Test 1Ks HO]I;?X’;{/OH cet

7.2.2. CnenMaJu3upoOBaHHOE POrPaMMHoOe obecreyeHue

No HaszBanue Pa3smemnienne

1 Be6-opuentipoBanHoe oucHoe IPOrpaMMHOE https://docs.google.com
obecnieuenue Google Docs

5 Bupryanenas nabopaTopus I'mapomexaHuKH. TIK B nokabHoi cern BTAY
['mapasivka

17| TTakeT cTratucTuyeckoit 06padboTku AaHHbIX Statistica [IK ayn.122a (K1)

19

[IIIIT qs pemieHuss 3aga4 TEXHUYECKUX BBIYMCICHHUMN
Matlab 6.1/SciLab

TIK B noxanpHoit cetu BI['AY

26

[Iporpamma MIPOEKTUPOBAHUS CUCTEM
suepropacnpeneneHus SIMARIS design

TIK B noxanpHoit cetu BI['AY

32

Cucrema KoMIbI0TepHO# anredpsr Mathcad

TIK B noxanbHoit cetu B['AY

33

Cucrema KOMITBIOTEpHO# anreopsl Maxima

TIK B nokanepHOMU cetu BI'AY

34

Cucrema TpexmepHoro MozaenupoBanus Kompas 3D

TIK B nokanepHOU cetu BI'AY

35

Cucrema 3J€KTpOHHOTO JoKymeHTooOopora EOS for
SharePoint

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

36

CucremMa aBTOMATH3MPOBAHHOTO TMPOCKTUPOBAHHS U
yepueHus: Autocad

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

37

Cpena mporpammupoBanuss Microsoft Visual Studio
(msdn)

[TK ' C-nabopatopun
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8. MexkaucuunjinHaApHbIe CBA3H

JucuuiuinHga, ¢ KoTopoil Heobxoaumo | Kadenpa, Ha koTopoit mperogaeTcs IToammcs 3aBeyoIIero
COTTIACOBAHHE JMCHHIUINHA kadenpoi
Heopranunueckas, ananurudeckas B
Xumuu

N OpraHnuvCCKasad XumMusa

A .B.ITamomHuk

MaremaTtnka

MareMaTuky U (PU3UKH

B.I1.Iamnxuit
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IMpunoxenne 1
JInceT nepuoguYeCcKUX MPOBEPOK padoyeil MporpaMmMel

H I/IH(l)OpMaIII/lH 0 BHCCEHHBIX UBMCHCHHUAX

.

QX

Ne9 ot 22.05.2025 1.

2025-2026
y4eOHBIN TO1

[TorpebHOCTB
B KOPPEKTUPOBKE
JlomxHoCcTHOE pl;aHHIe)M Nudopmarnus o
JINIIO, Jlara YK BHECEHHBIX
. COOTBETCTBYIOIINX
POBOJIMBIIICE - HU3MEHCHUSX
nposepky: ®.1.0 pasjenos paboueit
: ®.N.0.,
JOJKHOCTb HporpaMMel
Hpencenareis poToKoT Pabouas nporpamma
MK OBMuTX nouenr P aKTyaJM3MpOBaHa Ha
[anomnukosa 10.B. MK ®BMuTX -

[Ipeacenarens MK
OBMuTX poueHt

Tamomuukosa 1O .B.

IIporokon MK
OBMuTXK Nell ot
17.06.2026 .

Pabouas nporpamma
aKTyaJH3MpOBaHa Ha
2026-2027
y4eOHBI Tox
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