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PaGouas mporpamma pazpaborana B cooTBeTcTBHH ¢ DenepalibHBIM TOCYIaPCTBEHHBIM
00pa3oBaTeIbHBIM CTAaHAAPTOM BBICIIEr0 00pa30BaHUs 10 HampaBieHHio noarorosku 36.05.01
«Berepunapus», yTBepKAEHHbIM MpHUKazoM MuHuctpa oOpa3oBaHus M Hayku Poccuiickoii
Odenepanun Ne 974 ot 22 centsaops 2017 r.

PaGouas mporpamma yTBepKaeHa Ha 3aceqaHuU Kadenpbl MATEMAaTHKU U (DU3UKH

(mporokost Ne 12 ot 17 uronst 2025 r.)

3aBenywomas kageapoit %{W/ (IInmkuna JI.A.)

oAU Ch

PaGowass mporpamMMa pekoMeHJOBaHAa K HCIOJB30BAaHUID B Y4eOHOM TMpolecce
METOJIMYECKOW  KOMHCCHUEH  (akylbTera BETCPUHAPHOHM  MEOUIIMHBI M TEXHOJIOTHH
XKHUBOTHOBOJICTBA (poTokoa Ne 9 ot 22.05.2025 1.).

y PR
IIpeacenarenns MeTOAUYECKON KOMUCCUM (IHamomnukosa F).B.)

Penensent: AnapeeB Muxawn MuxaiaoBu4 KaHAMIAT BETEPUHAPHBIX HAyK, HaYaJbHUK YIIPABJICHUS
BeTepuHapuu Jlumenkoi ooi1actu
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1. O0mas xapakTepucTHKa JUCHUNIMHBI

1.1. Heap AUCHUIINHBI
Heap n3ydenus Kypca (GU3MKUA COCTOUT B (DOPMHPOBAHMM 3HAHHWI, YMCHHUI U HABBIKOB B
MPECTaBICHUN (U3HUECKOM TEOpUU Kak 0000IIeHUsT HAaOJII0CHUN, MPAKTUYECKOro0 OIbITa U
OKCIEPUMEHTA; CIIOCOOHOCTH pelIaTh TUMOBBIE 3a7aud MPO(EeCcCHOHANBPHOW AEATEIBHOCTH Ha
OCHOBE  3HAHWW  OCHOBHBIX  3aKOHOB  MaTE€MaTHYECKHWX, €CTCCTBCHHOHAYYHBIX U
obmrenpodeccuoHaNbHBIX JAUCIHUIUIMH C MPUMEHEHHEM WH(OPMAIMOHHO -KOMM YHUKAIIMOHHBIX
TEXHOJOT Uil

1.2. 3agaum AUCHUILIMHBI

1. ®opmupoBaHue 3HaHUI TJIABHBIX (PU3MYECKUX 3aKOHOB MEXAHWKH, MOJEKYISPHON
GU3MKM M TEePMOAMHAMUKH, 3JIEKTPOMAarHeTH3Ma, ONTHKH, aTOMHOW M siepHON (U3UKH,
JIeXAaIlUX B OCHOBE BCEX OMOJIOIMYECKHX MPOLECCOB;

2. @opMupoOBaHHE YMEHUS UCIOJIb30BATh (PU3NUECKHUE 3aKOHBI [JIs OBJIAJICHUS OCHOBAaMHU
TEOPUH U MIPAKTUKU OMOIOIMUECKUX MPOLIECCOB B )KUBBIX OpraHU3Max;

3. ®opMHpOBaHUE HABBIKOB 110 MUCMOJIb30BAHUIO COBPEMEHHON HAyYHON M3MEPHTEITHHOM
amnmapaTtypsl, BBIIOJHEHUIO IPOCTEMIIMX OSKCIEPHUMEHTAIBHBIX HCCIEAOBAHUN pa3IMYHbIX
¢bu3nuecKux sABICHUHN C IPUMEHEHHEM NH(POPMALIMOHHO -KOMM YHUKALIMOHHBIX TEXHOJIOI I

1.3. IlpenMeT AMCUMILIUHBI

a) OCHOBHbIE MNPHUHIMUIBI WU 3aKOHbl (QU3UKU M OMODU3MKH, HUX MaTEeMaTHYECKOe
BBIPAXKECHUE;

0) ocHOBHbIE (U3MYECKUE SBJIEHUS, METOJbl MX HAOIIONEHUS U HKCIEPUMEHTAIBLHOTO
UCCIIEIOBAHNSA, METOJbl TOYHOTO H3MEpEeHUs (HU3MUECKUX BEJIUYMH, METOAbl 00pabOTKH
Pe3yIbTaTOB HKCIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMH (PU3HYECKUMU TPUOOpamH;

B) (popmMupoBaHME HABBHIKOB HKCIICPUMEHTAIBHOM pPa0OTHI, MPaBUIBHOI'O BBIPAXKEHHS
¢busnyeckux uaed, QoOpMyIMpOBKM U pemieHus (u3MUecKWX 3ajad, OLEHKHU TIOopsaKa
(bu3NYECKUX BETUYHH;

I') IpeACTaBlIeHUE O TPAaHUIAX TPUMEHUMOCTH (PU3NYECKUX SBICHUI U TUIOTE3;

J) pa3BUTHE Yy CTYJIEHTOB JIIOOO3HATEIBHOCTH M HHTEpeca K M3YYEHUIO (U3HKH,
noHuMaHue GrIocopcKux MpodiaeM Gu3nKH.

1.4. MecTo IMCHMILIHHBI B 00pa30BaTe/ILHOM MporpaMmme
Jucuunnuna «Pusuka» gaeT naHopamy HauOojee YHHBEpCalbHBIX METOAO0B, 3aKOHOB U
MoJenel, JeMOHCTPUPYET CHelu(pHUKy pallMOHAIFHOIO METOAA MO3HAHUS OKPY)KAIOIIero MUpa,
cnocoOcTByeT  (OPMHUPOBAHMID Y  CTYAEHTOB  COBPEMEHHOIO  €CTECTBEHHOHAYYHOTrO
MHUPOBO33pEHUSI, CIOCOOCTBYET AaNbHEHINIEMY Pa3BUTHIO JHUYHOCTH. PU3NKa Kak 00si3aTenbHas
JTUCIUTUIMHA BXOJUT B 00s13aTEIbHYIO YacTh yuebHnoro miana b.1.0.

1.5. B3auMocBs3b ¢ APYrHMHU AUCUUIIIMHAMHA
Conepxanue Kypca GU3HKU TECHO CBSI3aHO ¢ yUeOHBIMH MPOrPpaMMaMHM [0 MaTeMaTHKE,
a TaKKe HEOPraHWYECKOW, AaHAJUTUYECKOM W OpraHuYecKOM XUMHUU IS CHEHUATIbHOCTH
36.05.01 «Berepunapus»
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2. [Inanupyemble pe3yJbTaTbl 00y4eHHs 10 JUCHUILIMHE

Komnerennust

I/IHIII/IKEITOP JAOCTHXKEHHUSA KOMIIETCHIINHU

Kon

Conepxxanue

Kon

Conepxxanue

YK-1

CnocoOHOCTE
OCYIIECTBIISITh
ITOKCK,
KPUTHYECKHU
aHaJIu3 U CUHTE3
nHpopMaruu,
MIPUMEHSTh
CHCTEMHBIM
MTOAX O JIJISt
perieHHSI
MTOCTaBJIEHHBIX
3a1a4

32

OOyuaromuiics TOJDKEH 3HAaTh  METOABl |
OCHOBHBIE€ TPUHIMIBI KPUTUYECKOTO aHalnu3a M
OLICHKH COBPEMEHHBIX HAY4YHBIX JTOCTH)KEHUN;
aIrOpUTMBI aHaIM3a 3a7ad, BB MX 0a30BbIC
COCTaBJIAIOUINE - (PU3NYECKHE OCHOBBI MEXaHUKH,
MOJIEKYJISIpHOW ~ (U3UKH H  TEPMOJUHAMUKH,
3JEKTPOMAarHeTu3Ma, ONTHKH, AaTOMHOW U SIIEPHOU
(GU3KKH, JIOKAIMX B OCHOBE OHMOJIOTHYECKUX U
TEXHOJIOTUYECKUX TMPOIECCOB B BETEPUHAPHO-
CaHUTApPHOMN IKCIEPTU3E

V2

OOyuaromuiicss JODKEH yMETh IOJy4aTh HOBBIC
3HaHUA, coOMparb W 00001IaTh JaHHBIE IO
aKTyaJbHBIM HAY4YHBIM IPOOJIEMaM, OTHOCSIIIUMCS
K TpodeccHoHambHOM 00JIaCTH; OCYIIECTBISThH
MOMCK HWH(pOpMaUM ¥ PEIICHUH Ha OCHOBE
JIEUCTBUM, SKCIIEPUMEHTa U OMbITA JJISI PEIICHUs
IIOCTABJIEHHON 3amayud - HCIIOJIB30BAaTh
(u3nYecKkrue 3aKOHBI IS OBJIAQJCHHUS OCHOBaMHU
TEOpUH M  TPAKTUKH  OHMOJOTHYECKUX U
TEXHOJIOTUYECKUX TMPOI[ECCOB B BETEPUHAPHO-
CaHUTApHOM HKCIIEPTU3E

H?2

OO6yuaromuiics JIOJKEH UMETh HaBBIKU
BBISIBJICHUS u UCCIIeIOBAaHUS npobiiem
npodeCccCHOHATHHON NeSITeTbHOCTU c
MpUMEHEHUEM aHaju3a, CHHTe3a U JPYTrux
METOJIOB MHTEJUICKTYaJIbHON JeSATEIHbHOCTH

H3

OOyuarommuiics JTOJKEH UMETh HaBBIKU
apryMEeHTHPOBaHHOIO ¢dbopMHupoBaHUS
COOCTBEHHBIX  CYXJAEHHH U  OLEHKH  C
UCI0JIb30BAaHUEM CHUCTEMHOI'O MOJIX0/1A.

H4

OO6yuaromuiics JOJDKEH UMETH
UCIOJIb30BaHUS COBPEMEHHOM Hay4HOU
U3MEPUTELHON armnapaTypsl, BBINIOJIHEHUS
MPOCTENIINX AKCIEPUMEHTAIbHBIX UCCIECI0BAHUN
pasITUYHBIX (PU3UYECKUX SBICHHUH C IPUMEHEHUEM
H(OPMAITIOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOT U

OIIBIT
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3. O0bEM TUCHUILUIMHBI ¥ BUIBI padoT

3.1. Ounas ¢popma 00yuyeHus

Cemecrtp
IToka3arean 3 Bcero

O6m1ast Tpy10€MKOCTb, 3.€./9 3/108 3/108
OO6mrast konTakTHas pabota, 4 38,75 38,75
OO6mas camocrosTenbHas padoTa, 4 69,25 69,25
KOHTaK;THaSI paboTta TpU TMPOBEIECHUH YUCOHBIX 38,00 38,00
3aHATUH, B T.4. (4)

JIEKI[AU 14 14,00

nabopaTopHbIe 24 24,00
CaMOCTOﬂTeHLHai{ pabora 1pu  NPOBENCHUU 51,50 51,50
y4eOHBIX 3aHATUH, U
KonraxtHas pabota npu IPOBEICHUH
MPOMEXYTOYHOM aTTeCTallii 00yJYaroIIUXCs, B T.4. 0,75 0,75
(1)

I'PYNIIOBBIC KOHCYJIbTAIIUN 0,50 0,50

JK3aMeH 0,25 0,25
CamocrosiTenbHas paboTa HpU MPOMEKYTOUHOM 17.75 17.75
aTTecTanuu, B T.4. (4)

MOATOTOBKA K 3K3aMEHY 17,75 17,75
dopma NpOMEKYyTOYHOM aTTecTalun DK3aMEH | DK3aMeH
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3.2. 3aounasi popma o0yueHust

Kypc
IToka3zarenn );p Bcero
OO6mmas TpyA0EMKOCTB, 3.€./d 3/108 3/108
OO6miast KoHTaKTHas pabora, 4 475 475
OO6mas camocrosiTeIbHas padboTa, 4 103,25 103,25
KonrtakTHas paboTta npu npoBeAeHUH Y4eOHBIX 3aHATHIL, B 4,00 4,00
T.4. (49)
JIEKITIU 2 2,00
nabopaTopHbIe 2 2,00
CaMOCTvos[TeJILHaﬁ pabora mnpu NPOBENEHUU YUEOHBIX 85,50 85,50
3aHATHH, 4
KonrakTHast paboTa npu NpOBEIEHUH IPOMEXYTOUHON
0,75 0,75
aTTecTanuy o0yJaronmxcs, B T.4. (4)
IPYIIOBbIE KOHCYJIbTAlUU 0,50 0,50
9K3aMeH 0,25 0,25
CamocTrosTenbHas pabota IpH IIPOMEXKYTOYHOU 17.75 17.75
aTTeCTaluu, B T.4. (1)
MOATOTOBKA K 3K3aMEHY 17,75 17,75
dopma IpOMEKYyTOUHOM aTTecTauuu JK3aMEH | DK3aMEH
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4. Coaep:xanue IMCUMILTHHBI

4.1. Conep:xanue JTUCHUIIMHBI B pa3pe3e pa3aejioB U MOApa3aesioB

Paznen 1.. ®uznuecKkue 0CHOBBI MEXAHUKH U OMOMEXaHUKH

[Monpaznen 1.1. dusnveckre 0OCHOBBI MEXaHUKH.

Kunemamuka u ounamuxa nocmynamenbHo2o u 8pawjamenbHo20 O8UNCEHUS
MamepuaibHol moyky u meépooco meaa. 3axonvl Horomona. Momenm cunvt. Momenm
umnyavca. Momenm unepyuu. Ypasnenue momenmos. OchosHoe ypagHeHue OUHaAMUKU
gpawjamenvHo2o ogudicenus. Paboma, mowmnocmo, snepeus Mexanuyeckue ceolicmea meépobvix
mei. Buowl oegpopmayuu. 3axon I'yka. Ilpeden npounocmu. [egpopmayus cosuea, kpyuenus u
useuba. Mexanuueckue ceoticmea obuonocuueckux mxaueu. Kocmuas mxkano. Mexanuueckue
CBOUCMBA KONHCU, MBIUY, MKAHEU KPOBEHOCHBIX COCYOO08.

[Togpasznmen 1.2. MexaHuKa KUAKOCTA U TEMOJUHAMUKA.

Tuopocmamuuecxoe dasnenue u e2o ceoticmsa. I uOpoouHamura udearbHou HUOKOCMU.
@opmyna Hetomona. Cmayuonaproe meuenue. Pescumol 0gudicenus sxcuoxocmu. Ypasnenue
HepaspvisHocmu. Ypaeuenue bepuyainu u creocmeus uz neeo. Cmamuueckoe u OUHAMUYECKOE
oaeieHue 8 NOMOKe U Memoobl UX uzmepenust. [ uopoounamuxa es3xKou HeuoKoCmiu.
Kosgpduyuenmor eazxocmu. 3axonst cemoounamuxu. 3akon Cmokca 6 mexHoaio2uu MoI0YHbIX
npOOYKMo8 u npu ucciedosanuu kposu. IllpumeHnenue 3aKoH06 2udp 0OUHAMUKU 8 CEeTbCKOM
xozaucmee. Pusuueckue 0CHO8bL 2UOPOOUHAMUKU. Mexanurxa cepoeyrHo-cocyoucmotl CUcmemsi.
Quzuueckue c0UCMBA KPOBU.

[Toxpasznen 1.3. KoneGanus u BonHbl. buoakycrrka

Mexanuueckue konebanus. Jlunetinwiii capmonudeckuti ocyunnsamop. Pusuueckutl
masmuux. C60600HbIe U 3amyxaoujue Korebanus. Beinyscoennvie konebanus. Pezonanc.
Pezonanc 6 6uonocuueckux npoyeccax. Cnosxcenue konebanuu. Konebamenvusie npoyeccwl 6
buonoeuueckux obvekmax. Boauwi 6 ynpyeux cpedax. Quauueckue ocHogwvl akycmuxu. [Ipupooa
38yka. Mcmounuxu 38yka. Xapakmepucmuku 38yka. buonosuveckas akycmuxa. Bocnpusmue
38yKa. 3axon Bébepa - @exnepa. Mnghpaszsyx u yiempaseyk. Yivmpaszeykoeas 6uoaxycmuxa.
Bonnoswie npoyeccul 6 scugvix opeanuzmax.

Paznen 2. MoJaekyasipHasi pu3uKa H TEPMOIHHAMHKA

[Togpazmen 2.1. OCHOBBI KJIACCHYECKOM MOJIEKYJIIPHO-KHHETUYECKOU TEOPHU.

OcHnognoe ypasHenue MOJIeKYIAPHO-KUHemuyeckol meopuu 2aza. Pacnpeoenenue
9Hepauu no cmeneHam co000bl. Buympennss sunepeus uoeanvrnozo 2aza. Pacnpedenenue
Monekyn no ckopocmam. Pacnpeoenenue bonvymana. buosnepeemuxa. Aenenus nepernoca 6
opeanuzme. Tennonpogoonocmo. 3axon @ypwe. Tennroomoaua. KoneexmusHwitli menioooOMeH.
Tennonepeoaua. [{lupgysus. 3axon Quka. Aenenus neperoca 8 6UOI02UYECKUX CUCTNEMAX.
Du3uyeckue ocHOBbl mepmopeynayuu opeanusma. l1osepxHocmublil Col 8 HCUOKOCIX.
Koagpduyuenm nosepxnocmmuoeo namsoicenus. @opmyna Jlannaca. Kanunnapmoie sgnenus.
@opmyna bopenu — Kwopena. Kanunnsapuvie aenenus u ouoiocuieckue npoyeccyi.
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[Togpasznen 2.2. OCHOBBI TEPMOAUHAMUKH OMOTOTHYECKUX MPOIIECCOB.

Tepmoounamuyeckue napamempul u npoyeccel. Tennoma u paboma. Ilepeoe mauano
mepmoounamuxu. Mzonpoyeccul. I[Ipumenenue nepeo2o Havana mepmMOOUHAMUKU ONS AHAIU3A
usonpoyeccos. Tennoémrxocmo uoeanvnozo 2asa. Ypasnenue Maiiepa. Beeoenue 6 knaccuueckyro
u xeammogyio meoputo mennoémkocmu. Ilonumponuvie npoyeccvl. Ypaeuenue Ilyaccona.
Obpamumvle u Heobpamumvle npoyeccol. Bmopoe nauano mepmoounamuxu. Ipunyun oeticmsus
mennogoti mawunsl. L{ukn Kapno u meopema Kapno. Ommponus. Kueou opeanusm Kak
omkpvimas mepmoouHamuyeckas cucmema. llepsoe nauano mepmoOuHAMuKu 6 OUOTOSUU.
Ilpespawenue sHepeuu 6 OUOTOSUYECKUX CUCMEMAX U OHEpeemudeckulli OanaHc HCUo2o
opeanuszma. Tenionpooykyus. 3a8ucumocms CKOpoOCmU mMenjioomoady u 4acmomaul ObIXAHUS OM
maccol HHcusomuo2o. Akkymyauposanue snepeuu ¢ moaexyrax ATD. Ilepenoc menna 6 dHcuguix
opeanuzmax. Bmopoe mnauano mepmoounamuxu 6 oOuonoeuu. KIIJ] mwiuyevr. Ckopocmo
U3BMEHEeHUs SHMponuu u cmayuoHaproe cocmoanue. Popmyna Ipuzodxcuna.

Pa3znen 3. 3HeKTpH‘leCTBO U MarHeTusm

[Monpaznen 3.1. DnekrpocTaTHKa.

Onexkmpuueckoe none u e2o xapakmepucmuku. Paboma no nepemewenuto 3apsoa 6
djleKmpocmamudeckKkom no.e. HomeHuuanbelﬁ xapakmep ojaeKkmpocmamuiyeckoco NnoJi.
Homeﬁquaﬂ. Hpoeodﬂuku 6 JJIeKmpocmamudecCKom noJie. 3JleKmpocmamuquKaﬂ sawuma.
3azemnenue INNEKMPOYCMAHOBOK. ﬂuaﬂekmpuku 6 JJeKmpudyecKkom naoJie. Homzpzwauuﬂ
ousnekmpuxos. [lusnexmpuveckas nponuyaemocmo. Jlusiexmpuyeckue ceolicmea mKaHell
opeanusma. Onexmpoémrocmyv. Kondencamopvi. IDnekmpoémKocmb KiemouHblX MeMOpaHn.
OHepeust 2neKmpuyeckoeo nos.

[Tonpaznen 3.2. [TocTOSHHBINM ATEKTPUIECKUN TOK.

3axon Oma 6 umumeepanvhoi u 8 Oughgepenyuanvroii gopme. Tennogoe Oeticmsue
neKkmpuiecko2o moka. Jleticmeue NOCMOAHHO20 INEKMPUUECKO20 NOJiA HA  OP2AHUSM
arcugommuvix. Membpannviti nomenyuan. Ypaewenue Hepucma. Mexanusm obpasosarus
buonomeHyuaos. Du3suyeckue OCHOBbL 97IeKMpPOKaApOuocpaghuil. IIpoxoorcoenue
INEKMPUHECKO20 MOKA Yepe3 IHCUBbLE MKAHU.

[Mompazmen 3.3. MarauTHOE MOJIE.

Maznumnoe ezaumooeticmsue npo8oOHUK08 ¢ mokom. Maenumnoe none. 3akon Amnepa.
3axon buo — Casapa — Jlannaca. I'eomacnummnoe noie u €20 GuUsAHUE HA HCUBLLE OPSAHUZMDBL.
Onekmpomacnumuas unoykyus. Camounoykyus. Hunoyxkmuenocmo. Jlelicmeue nepemennozo
MAZHUMHO20 — NOJL  HA  OP2AHU3M  MIEKOnumarmwe2o. DHepausi  MASHUMHO20 — NOJAL.
Dnekmpuyeckutl Mok 6 2a3ax u 8 HCUOKOCMSAX. 3aKOH IIeKMPOaU3d.

Paznen 4. OnTuka u kBaHTOBasi puznka. JiaemMeHTHI PoTOOHOIOTUH

[Toapaznen 4.1. 'eomeTpuueckas ontuka. BoiHoBas onTuka.

Ilpupooa  ceema. Ceemogoovi u ux npumenenue. OcHosbl  omomempuu.
domomempuueckue GeIUUUHbL U eOuHuybl ux usmepenus. Ilpumenenue ¢omomempuu 6
arcugomuogoocmee. HMnmepghepenyus ceema, cnocobvl e€ HabMOOEeHUss U NpUMeHeHue.
JHugparkyus ceema. JHugpaxyuonnas pewémra. Ionapusayus ceema. Ilonsipuzoeantvlii u
ecmecmeenHull ceem. 3akonvl Mantoca u bprocmepa. Bpawenue ninockocmu noaspuzayuu
onmuyecku akmusHviMu eewecmeamu. Jucnepcus ceema. Cnexmpul u ux munsi. CnexmpanbHulii
ananus. Bzaumooeiicmeue ceema c eewecmeom. Ilocnowenue ceema. 3axousvt bByeepa u bepa.
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Buonoecuueckoe 3nauenue conneunoco ceema. Ilpumenenue ynompaguonemosoeo ceema 0is
caHayuu 8030YUIHOU cpeobl.

[Tonpaznen 4.2. TermnoBoe u3aydenue. KBaHTOBBINM MEXaHU3M M3Jy4CHHUS CBETA.

Tennosoe usnyuenue. 3axon Kupxeogha. 3axon Cmegpana — borvymana. 3axon cmewenus
Buna. Tennoeoe usznyuenue mena scusommuvix. Keanmogvlii mexaHuzm u3nyueHus ceema.
@opmyna lTnanxka. Domosghghexm. Keanmoswiii mexanuzm nocnrowenus ceema. Kopnyckynapho-
60110601 Oyaauzm. Ilowsamue o pomoxumuueckux u pomooduosocuyeckux peaxkyusax. buogusuxa
3pUMenbHO20 60CHPUAMUSL.

Pa3en 5. AToMHas1 U siiepHast pU3UKA

[Tonpaznen 5.1. [Inanerapuas mozenb atoma. Teopust bopa.

Cmpoenue 31eKmpoHHbIX 000104eKk amoma. Keanmogvlii mexanusm 91eKmpOHHbIX
nepexo0os. ObvacHeHue cnekmpanbHblX 3aKoHOMepHocmel. Jllomunecyenyus u eé npumeHenue
6 semepunapuu. Bonnosuvle ceoiicmea snekmponos. Boanosas ynkyus.

[Mogpasmen 5.2. OnTuyeckue KBAHTOBBIE Te€HEPAaTOpPhl. Buabpl paauoaKTHBHOTO
U3IYYCHHSI U €ro IPOHHUKaroIas crnocoOHoCcTb. CTpoeHre aTOMHOTO Ipa.

Onmuueckue «keanmogvle 2eHepamopwl. Ilpumenenue nazepos. Penmeenosckoe
usnyuenue. Illoenowenue peHmeeHOBCKO20 U3NYyYeHUs eewjecmeom. Budwvl paduoaxmusenozco
U3TYYeHusi U e20 MNPOHUKawas cnocooHocms. Memoovl pecucmpayuu paouoaKmueHo2o
usnyuenusi. Cmpoenue amomHnozo siopa. Aoepuvie cunvl. Mzomonst u uzobapul. Ilpumenenue
PAOUOAKMUBHBIX  U30MONO08 8 BeMEepPUHAPHOU MeouyuHe. YyscmeumenrbHOCMb — HCUBBIX
OP2AHUBMO8 K INeKMPOMACHUMHBIM NOJAM PA3IUYHOU Yacmomul. JlemanbHvle 003bl.
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4.2. Pacnpeneﬂe}me KOHTAKTHOI U CAMOCTOATEJAbHOI paﬁon IpA MOAT0TOBKE
K 3aHATHAM 110 moApasaejaam

4.2.1. Ounas ¢popma 00ydeHHUsI

KonTaktHas pabora
Paznensl, moapazaensl AUCIUIIITUHBI CP

HGKHI/II/I‘ JI3 ‘ I13

Paznen 1
Ddu3nvecKue OCHOBbI MEXaHUKH U O0MOMEXaHUKH

[Tonpaznen 1.1. dusnveckue 0OCHOBBI MEXaHUKU 1 4
[Mogpaznmen 1.2. MexaHuKa KUAKOCTA U TEMOTUHAMUKA 2 4
[Toapaznen 1.3. Konebanus u BonHbl. bruoakycruka 1 4 5

Paznen 2

MouiekyisipHasi pU3MKA U TEPMOANHAMHUKA

[Toapasnen 2.1. OcHOBBI KJIaCCUY €CKOM MOJIEKYJIISIPHO- 5 2 5
KUHETHYECKON TEOPHH
[Togpasznen 2.2. OCHOBBI TEPMOAUHAMUKH OMOTOTHUECKUX 1 2 10
MPOIIECCOB

Paszgen 3

DJIeKTPUYECTBO U MATHETU3M

[Tonpaznen 3.1. DnekTpocTaTuka 1 2
[Moxgpaznen 3.2. [ToCTOSHHBINM ATEKTPUIECKUI TOK 1 2
[Tonpasznen 3.3. MarauTHoe mose 1 2 10

Pazpnen 4

OnTtuka n kBaHTOBas Gpu3NKa. JiaeMeHThI (OTOOHO0I0THH

[Tonpasnen 4.1. 'eomeTrpudeckas ontuka. BoaHoBas ontrka 1 2 10
[Tonpasnen 4.2. TennoBoe uznydenne. KBaHTOBBIN MeXaHU3M 1 10

H3JIYy4YCHUS CBCTA

Paznen 5
AToOMHAadA M siiepHasd (PU3HKA

[Tonpaznen 5.1. [Inanerapuas mozaens aroma. Teopus bopa 1 10

[Tonpaznen 5.2. OnTHyeckre KBaHTOBBIE TEHEPATOPBL. BubI
PaOAKTUBHOTO U3JIy4CHHSI U €r0 IIPOHUKAFOIIIAS 1 9,25
crnocobHoCcTh. CTpOEHHE aTOMHOTO Spa

Bcero 14 24 69,25
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4.2.2. 3aouHas popma oOyueHus

KonTtaktHas pabora

Pa3nensl, mogpasnensbl AUCLUILTAHBI CP
JIGKI_II/II/I‘ J3 ‘ I13
Paznen 1
dusznyeckne 0CHOBbI MEXaHUKHU U OMOMEXaHUKH

[Tonpaznen 1.1. dusnveckne OCHOBBI MEXaHUKH 10
[Togpaznen 1.2. MexaHuKa )UJIKOCTH U TEMOJUHAMUKA 10
[Toapasznen 1.3. KoneGanus u BonHbl. buoakycrrka 10

Pa3znen 2

MouiekyisipHasi pU3MKa M TEPMOANHAMHUKA

[Moapa3zaen 2.1. OCHOBBI KJIaCCHYECKOH MOJIEKYJISIPHO-
KMHETUY E€CKOM TeOpUHU
[Moapazaen 2.2. OCHOBBI TEPMOJMHAMUKN ONOJIOTHUECKUX 10
IIPOLIECCOB

Pa3znen 3

DJIeKTPUYecTBO M MATHETH3M

[Toapaznen 3.1. DnekrpocraTrka
[Toxpasnen 3.2. [TocTOSAHHBIN 37EKTPUYECKUN TOK 10
[Tonpaznen 3.3. MarautHoe TI0JIE 10

Pazpnen 4

OnTuka u KBaHTOBasA (PU3NKA. DJIeMeHThI (P OTOOMO0I0THH

[Tonpaznen 4.1. 'eomeTpuueckas ontuka. BoinHoBast ontuka 1
[Tonpasznen 4.2. TennoBoe u3nydeHne. KBaHTOBBIN MeXaHU3M 1
U3Jy4EHUsI CBETa

Pazpnen 5

ATOMHasI U siiepHas (PU3NKaA

[Toxpasnen 5.1. [Inanetapnas monens aroma. Teopus bopa 12
[Mogpaznen 5.2. OnTHYecKue KBAaHTOBBIE T'eHEepaTOpbl. Buabl
PaOAKTUBHOTO U3JTy4Y€HUS U €T0 MIPOHUKAIOIIAS 135
cnoco6HoCcTb. CTpOeHHE aTOMHOTO s/1pa
Bcero 2 85,5
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4.3. [lepeyeHb TEM M Y4eOHO-METOANYECKOT0 00ecnedeHHs JAJsl CAaMOCTOSITeIbLHOI PadoThI

00y4aIomMXxCcs
VuebHo-MeToguYecKoe 00eCIIeYeHE O0BéM, U
Hl\jg Tema camocrosTenbHON dopma
m paboTst No 00y4eHus
Hctounnk
crpanuy | Ou- | 3aou-
Has Hast
duszngeckre OCHOBEI
1 9-28 10
MCXaHHUKHN
MexaHuka )KUIKOCTH U
2 CXATHIKAKHAKOC 47-51 10
TréeMOoJnHaAMHKa
Konebanus 1 BOJIHEL
3 34-43 5 10
buoaxycTtuka N
Opranu3aiys caMoCTOATEILHON
OCHOBBI KJIACCUICCKOU paboTHI IO M CIIATLIIHE
4 | MOJIEKYJAPHO-KUHETUYECKOH | OCYLIECTBIIACTCS B COOTBETCTBUM C |  57-58 5
TEOpHUH METOJIMICCKUMHU YKa3aHUSIMH -
o Kypc ¢usuku: yaedbnoe nocodue
5 5 CHOBBI TCPMOAMHAMUKH JUTSL CTYJICHTOB BBICIIINX YICOHBIX 60-70 10 10
MOJIOTHHMECKUX TIPOUECCOB | e onypif. OBy HAOMIIXCS TTO
6 TTocTOAHHBIH SMEKTPUYECKUH | rexpHpyecknM HAPABICHHSM 107-120 10
TOK IIOATOTOBKU U CIIELNAIBLHOCTSIM /
[A. H. Jlapyonos u 1p.] ;
7 MarnurHoe mose . . 141-160 10 10
Boponexckuii Tocy1apcTBEHHBIN
arpapHbli YHUBEPCUTET .—
8 I'eomeTpuyeckas onTHKa. Bonoror: Bobomerciii 163-182 10
BomnHoBas ontrka p - DOPOHC .
TOCYJIapPCTBEHHBIN arpapHbIi
TemmoBoe nzny4eHue. yHuBepcuteT, 2016.— 203 c.: un.
9 KBaHTOBBII MEXaHU3M J— I[()HymeHo HAay4HO- 184-186 10
HU3JTy4CHUS CBCTA MeToanyeckuM COBETOM I10
¢uznke MunnctepcTpa
IInanerapHas MoIeiIb aToMa. | oOpa3oBaHMA U HayKH Poccuiickoii
10 P 9 p Y 187-190 | 10 12
Teopus bopa ®deneparu
http://catalog.vsau.ru/elib/books/b
OnTruyeckre KBaHTOBLIE 131301 pdf>.
reHeparopsl. Buibl
aIMOAKTUBHOI'O U3JIYUCHUS
11 | b Oro MIyHe 196-200 | 925 | 135
U €T0 TPOHUKAIOIIAS
criocobHOCTh. CTpoeHue
aTOMHOTO SIIIpa
Bcero 69,25 85,5



http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf

Crpanuna 13 u3 33

5. ®oH OLIEHOYHBIX CPEICTB /JI5 MPOBeAeHNsI MPOMEKYTOUHOH aTTecTAluM 1
TeKylero KOHTP oJisi

5.1. Aranbl popMUpPOBAHUS KOMIIETEHIUH

Nuaukarop nocTuxeHust
IMoapa3nes TUCHUTINHBI Komnerenuust S —
1.1. ®usnyeckre OCHOBHI 32
MEXaHUKHU VK-1 y2
H2
1.2. MexaHuKa )KUIKOCTH U 32
reMOJIMHAMUKA : VK-1 Y2
H3
1.3. KonebaHus 1 BOJTHBI 32
buoakycruka VKL Y2
H4
2.1. OcHOBBI KJ1acCHY €CKOU 32
MOJIEKYJIIPHO-KMHETUYECKOMN YK-1
TCOPHH v2
2.2 32
.2. OCHOBBI TEPMOJIMHAMUKH VK-1 V2
OMOJIOrMYecKuX MPOLECCOB o2
32
3.1. DaekTpocTaTuka YK-1 o3
32
3.2. [ToCTOSHHBIN AIEKTPUIECCKHIA TOK VK-1 y2
H4
32
3.3. MarauTHOE ToJie YK-1 y2
H2
41.T 32
1. TeoMerpuueckas ONTHKA. VK-1 V2
BonHoBas ontuka
H4
4.2. TennoBoe uznydeHue. KBaHTOBBIi 32
YK-1
MEXaHH3M HU3JIy4EHUs CBETa V2
5.1. IInanerapHasi MOI€Tb aTOMA. VK-1 392
Teopust bopa
5.2. OnTrdeckne KBaHTOBBIE
reHepaTopbl. BHIIBI paInoak THBHOTO
U3JTYYEHMsSI U €ro IPOHUKaKoIIas YK-1 32
cnocobHocTh. CTpoeHHE aTOMHOTO
aapa
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5.2. HIkaael 1 KPpUTEPUHU ONCHUBAHUA TOCTHKCHUS KOMIIeTeHIIU I

5.2.1. llIkajapl OLeHUBAHUSA JOCTHKEHHUSA KOMIIETeHIIM I

Bun orenxu O1ieHKH

HEYIOBJIET- | YIOBJIETBO-

AxageMudeckas olleHKa 10 4-X OaJUILHOM IIKaje XOpOIIO | OTJIMYHO

BOPHUTCIILHO PUTECILHO

5.2.2. Kputepuu oieHUBAHUS JOCTHKEHUS] KOMIIeTEeHIM

KpI/ITepI/II/I OLICHKH Ha 3K3aMCHC

OreHka, ypoBeHb
JIOCTHIKEHHU ST
KOMIIETEHITHI

Ornrcanue KpuTeprueB

OTINYHO, BEICOKUI

CTymeHT TmoOKa3zal TONHbIE W TIyOOKHMe 3HAaHUS IPOrPaMMHOIO
Marepuaina, JOTMYHO W apryMEHTHPOBAHO OTBETHJ Ha BCE BOIPOCHI
9K3aMEHAMOHHOTO OWjeTa, a TakKe Ha JOMOJHHUTENBHBIE BOIPOCHI,
CIIOCOOEH CaMOCTOSATEBHO PEIaTh CJIOXKHBIE 33Ul AUCLUILINHBI

Xopo1io, MPOABUHYTHINA

CTyaeHT TBEpIO 3HAET MPOrpaMMHBIN MaTepra, FPaMOTHO €T0 U3JIaraer,
HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE, JOCTATOYHO MOJHO
OTBETWJI HA BOIPOCHI SK3aMEHAIMOHHOTO OWJIeTa M JIOMOJHUTEIbHBIC
BOMPOCHI, CIMOCOOEH CaMOCTOSITENIbHO pellaTh CTAaHAAPTHBIE 33/1a4d
JMCLUTLIIHBI

Y 10BNETBOPHUTEIBHO,
IIOPOT OBBIN

CTyneHT mokas3ajdl 3HAaHME TOJbKO OCHOB IPOrPaMMHOIO MaTepuana,
YCBOMJI €T0 IOBEPXHOCTHO, HO HE [OIyCKajl TpPyObIX OMIMOOK WM
HETOYHOCTEH, TpeOyeT HaBOAAIIMX BOIPOCOB Ul MPAaBHJIBHOTO OTBETA,
HE OTBETWJI HA [OIOJHUTENbHBIE BOIPOCH, CIOCOOEH pelarhb
CTaH/apTHBIE 33/1a4U JUCLHUILUIMHBI C TIOMOIIBIO IPEIo1aBaTesis

HeynoBnersopurensHo,
KOMIIETEHIIUSI HE OCBOEHA

CTyZ#eHT He 3HaeT OCHOB IPOTrPAMMHOI0 MaTepHala, AOIyCKaeT rpyoble
OmMMOKM B OTBETE, HE CIIOCOOCH pelllaTh CTaHAapTHBIC 3a]auu
JUCIHIUIAHBI JaKe C TIOMOIIBIO TIPEeToIaBaTesis
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KpI/ITepI/II/I OLICHKH TCCTOB

OreHka, ypoBeHb
JIOCTHIKEHHM ST
KOMITCTCHITHH

Ornrcanme KpuTeprueB

OTIUYHO, BBICOKUM

ConeprxaHre IpaBUIIBHBIX OTBETOB B TecTe He MeHee 90%

Xopo11o, MPOABUHYTHINA

Conep:kaHne MpaBIIIBHBIX OTBETOB B TeCTe He MeHee 75%

Y 10BNETBOPHUTEIBHO,
MOPOr OBBIH

Coneprkanre MPaBUIILHBIX OTBETOB B TecTe He MeHee 50%

HeynoBnersopurensHo,
KOMITIETEHIIM S HE OCBOEHA

CO,I[Gp)KaHI/IC IMpaBUJIbHBIX OTBETOB B TCCTC MCHEC 50%

Kputepuu olieHk# yCTHOTO orpoca

OrneHka, ypoBeHb
JIOCTHKEHHS
KOMITETEHLIMI

Onucanue KpUTEpUEB

3a4TeHO, BBICOKHMA

CTyzneHT JEMOHCTPUPYET YBEPEeHHOE 3HaHUE MaTepHalla, YETKO BbIpaskaeT
CBOI0O TOYy 3pE€HHS IO paccMaTpUBAEMOMY BOIPOCY, MPUBOAS
COOTBETCTBYIOIINE IPUMEPHI

3a4uTeHO, IPOABUHYTHIN

CTyneHT AEeMOHCTpUpPYET YBEpPEHHOE 3HAHHE MaTepuaia, HO JOMYCKaeT
OTJIeJIbHBIE MTOTPELIHOCTH B OTBETE

3a4TeHO, IOPOTOBBII

CTyAeHT IeMOHCTPHUPYET CYIIESCTBEHHBIC MPOOCIIbI B 3HAHUSX MaTepHala,
JIOITYCKAaeT OIMMOKA B OTBETAX

He 3auTeHo0, KOMIIETSHIUS
HE OCBOEHA

CTyneHT HEeMOHCTpHpPYEeT HE3HaHHWE MaTepraia, JOIyCKaeT TrpyOble
OIIIMOKHU B OTBETAX

Kputepuu olieHku pemieHus 3aaad

OneHka, ypoBeHb
JIOCTHIKCHUS
KOMIIETCHITHH

Onucanue KpUTEpUEB

3auTeHo0, BLICOKHI

CTy,Z[eHT YBEPCHHO 3HACT MCTOAHUKY MW aJITOPUTM PCHICHHA 3aJa4du, HC
AO0IIYyCKacT OIIMOOK IIpyu €€ BBIIMOJIHCHUU.

3auTeHo, MPOABUHYTHINA

CryneHT B IeJIOM 3HAET METOAWKY W allfOPUTM DPELISHUS 3a/1a4d, He
JIOITYCKAaeT IPyOBIX OIMOOK MPH €€ BBHITOJIHCHUH.

3a4TeHO, IOPOTOBBII

CTyzneHT B LIEJIOM 3HAae€T METOAMKY M aJIrOpPUTM pELIeHUs 3aJauH,
JIOITyCKaeT OMMOOK TPH €€ BBITIOTHEHUH, HO CIIOCOOEH UCIPAaBUTh UX MIPU
MTOMOIIM MTPENOAABATEIISL.

He 3a4TCHO, KOMIICTCHIIM A
HC OCBOCHA

CTyaeHT He 3HaeT METOAMKY M aJrOpUTM pelIeHUs 3aJayH, OMyCKaeT
rpyObie OMIMOKH MPH €€ BBINOJIHEHUH, HEe CIOCOOEH HCIPAaBUTh WX IMPH
MTOMOIIH NTPET0IaBaTeIIsL.
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5.3. MaTepl/laJ'lbl JIJIS1 OLIEHKHU JOCTHKeHHSI KOMIIETeH Uil

5.3.1. OueHo4Hble MaTePHAIBI IPOMEKYTOYHOMN aTTECTALUM

5.3.1.1. Bonipochl K 3K3aMeHYy

Komme-

Ne Coaepxanue — NIAK

1 ['maponnHamMuka naeanmbHON )KUJKOCTH. Y pABHEHHUE VK-1 H?2
HEpa3pbIBHOCTH MOTOKA. Y paBHEHUE bepHyum.

5 Bsi3kocth. 3akon HeroTona mytst Bsizkoctu. Koaddunmuent VK-1 v 2
Bs3KocTu. 3akoH Crokca.

3 HpI0TOHOBCKHE U HEHBIOTOHOBCKUE )KUIKOCTU. JIaMuHapHOE U VK-1 Ha4
TypOyJIEHTHOE TeueHHe XUKocTu. Yucno PeiiHomnbca.
OCHOBHBIE 10JIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHn

4 | (MKT). Omsitel, moarBepskaatonme MKT. OcHOBHOE ypaBHEHHE VK-1 32
MKT.
[ToBepxHOCTHBIN ci10i B )kuaKocTsx. Koadpuunent

5 | moBepxHOCTHOrO HaTsDKeHHs. CBOOOIHAS dHEPrusi VK-1 y2
ITOBEPXHOCTHOT'O CJI0S AKUAKOCTH.

6 JlononHuTeNnbHOE AaBICHHUE MO UCKPUBIIEHHON IOBEPXHOCTBIO VK-1 Ha4
s)kunkoct. opmyna Jlanmnaca.

v CmauuBanue 1 HecMaunBaHue. KanuisipHeie sSBICHUS. VK-1 H3
Popmyia bopennu-Xropena.

8 [TepBoe Hauano TepmoauHamuku. M3omporeccel. Pabora VK-1 32
MJICaJIbHOIO ra3a Ipu U30IpoLeccax.
AnmnabatHbiii mporecc. YpaBuenue [lyaccona. Mousipasie

9 | TeMI0EMKOCTH MPH MOCTOSHHBIX TABICHHH U 00beMe. YK-1 32
YpaBuenne Maiiepa.

10 Onektpudeckue 3apsaapl. 3akoH KyioHa. DiekTpruueckoe mose. VK-1 v 2
HanpskeHHOCTh DIEKTPUYECKOrO MOJIS.
IIpencraBieHus 0 CBOMCTBAX IPOCTPAHCTBA U BPEMEHHU,

11 | Jlexalue B OCHOBE KJlaccnueckor mexaHuku. [loctynarensHoe VK-1 39
JIBU)KEHUE TBEPAOTO Tena. paaunyc-BekTop. CKOpocTh U
YCKOpEHHUE.
JlnHaMyKa MaTepUaIbHON TOYKHU U MOCTYNATEIbHOTO IBUXKECHUS

12 TBEPAOrO TeJa. 3aKOH UHEPLUU U MHEPIUATbHbIE CUCTEMbI VK-1 37
oTcuéra. 3aKOHbl JUHAMUKHU MaTepUaJIbHON TOUKU U CUCTEMBI
MaTepHAIbHBIX TOYEK.

13 Buemnue u BHyTpeHHuUE cuiibl. [{eHTp Macc MexaHn4YecKoin VK-1 32
CHUCTEMBI U 3aKOH €r0 JIBUKEHUSI.

14 3aKOH COXPaHEHUsI UMITYJIbCA U €r0 CBSI3b C OJJHOPOIHOCTHIO VK-1 v 2
MIPOCTPAHCTBA.

15 | Heymnpyruii ynap. @yHnaMeHTaibHbIe B3aUMOICHCTBUS U CUJIBL. YK-1 32
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5.3.1.2. 3agauu K IK3aMeHy

Copnepxanue

Komme-
TEeHL A

AJIK

3anuimTe pelieHrue ypaBHEHHUS TapMOHUYECKOro KojeOaHus ¢

amMrMTyaon A=5 cm, ecau 3a Bpems t=1 muwn copepuiaercs
N=150 xonebanuii, a HauanpHas (a3za KonedaHuit Po=7/4.

YK-1

H3

MarepuanbHas  Touka  Maccol m=2(0 2  COBeplIaeT
rapMOHUYEeCKHe Kojebanus ¢ amrumtyaod A=5 cm. Ilepuon
konebanuit 7=10 c¢. OmnpenenuTe 3HAYCHHE CKOPOCTH U
YCKOPEHHS MaTepUaIbHOM TOYKM B MOMEHT BPEMEHH, KOTOPOMY
COOTBETCTBYET (paza p=60°.

YK-1

y?2

MasTtHuk coBepIIaer 3aTyxarolue KosebaHus C
norapumuyeckum  gekpementom 6=0,01. Kakoe umcio
KoJIeOaHUM JOJDKEH COBEPLIMTh MAsTHUK, YTOOBI €ro aMIUIUTY1a
YMEHBIIIMIACH B TPHU pa3a?

YK-1

V2

Omnpenenure pe30HAHCHYIO YacCTOTY Vp, KOJIEOATEIbHOW CHCTEMBI,
ecmi  coOcTBeHHass — yactota  KkoneOanuii vo=300 [y, a
JorapupMuyeckuil 1eKpeMeHT 3aTyxaHus 0=0,2.

YK-1

H4

[pyxunHbii  MastHHK SkécTkocThio k=10 H/m ¢ rpy3om
maccoi m=100z coBepiaeT BbIHYX/IEHHbIE KOIeOaHUs B BA3KOM
cpene ¢ kodbduimentom comporusieHns r=2-107 ke/c.
Onpenenmure kod(duuMeHT 3aryXxaHus f U PE3OHAHCHYIO

aMIUUTYy A,, €CIM aMIUIUTYJAHOE 3HAuY€HUE BBIHYXKIAIOIICH
cunbl Frmax=10 mH.

VK-1

V2

3aBUCUMOCTb NMPOWIEHHOTO TEJIOM IyTH S OT

BpeMeHH t 3a1aéTca ypaBHEHUEM: S=A-t+B-t2+C-t3, rae A=2 m/c,
B=-4 m/c?, C=8 m/c’. Haiftu: a) 3aBHCHMOCTb ckopoctu V(t) u
yckopeHus a(t) oT BpeMeHH; 0) paccTosiHuE S1, IPOHIEHHOE
TesoM 3a Bpems t1=0,5 ¢ mocie Havaa IBHKECHUS; B)

CKOPOCTh V1 U YCKOpeHHe a; Teja uepe3 Bpems 11=0,5 ¢ mocne
HavaJa JIBIKEHUSI.

YK-1

V2

Omnpenenure CpeAHION KBaJPAaTUYHYI CKOPOCTb Ui MOJIEKYJ
UJEAIBHOrO ra3a, INIOTHOCTb KOTOPOro Npu AaBiieHuu p=35 klla
coctasiseT p=0,3 Ko/,

VK-1

H?2

Omnpenemure yJeIbHbIE TETJIOEMKOCTH Cy U Cp CMECH
YTJIEKHCIIOTO Ta3a Macco M1=3 2 1 a30Ta Maccoi My=4 2.

OIIK-1

V2

Kucnopon maccoit m=32 2 HaXOAUTCSA B 3aKPBITOM COCYJE TOJ
nasienrem p=0,1 MIlla npu temneparype 7=290 K. Ilocne
HarpeBaHusl JaBJICHUE B COCYyJ€ IIOBBICHJIOCH B 4 pasa.
OnpeaenuTe KOJIMIEeCTBO TEIIOTH QQ, COOOIICHHOM Ta3y.

YVK-1

HA4

10

[Ipy HOpPManbHBIX YCIOBHMAX CpPEAHsSA JJMHA CBOOOIHOrO
mpobera  atomoB  remms  A=1,85-10° m. Onpenemnre
koo punrent auddysuu D remms.

YK-1

H2

11

Kakoe komMuecTBO TENJIOTHI BBIACIUTCS B PE3UCTOPE C
conporuBieHneM R=15 Om 3a TpeTbl0 CEKyHAYy IOCJe
noakmoueHus: uctounnka DJIC, ecnu cuna Toka yBETUYHBACTCS

B TE€YEHHUE BpeMeHU Af=8 c¢mno JHMHEHWHOMY  3aKOHY
ot 11=0 no 1,=16 4.

YK-1

H3
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12

Onpenenure KOMUYECTBO TEIJIOTHI, KOTOPOE BBIICTUTCS B
pesuctope ¢ comnpotuBieHneM R=2(0 Om mnociie OTKJIIOYEHUS

UCTOYHHMKA, €CJIM CHJa TOKAa NpPH 3TOM YMEHBIIACTCS TI0
C1—1 Bt _ e 1
3akony: I1=lg-e¢™ , rue l0=12 4; =900 c.

YK-1

H3

13

Ornpenenure IIOTHOCTh TOKa, eciau 3a Bpems At=0,5 ¢ udepes
MPOBOJHUK C  IUIOMIAJIBI0  TONEPEYHOro  ceueHus S=3,2
ot npouioN=35-/ 0" DJIEKTPOHOB.

YK-1

H2

14

JBa ucrounuka c¢ DJIC E 1=5 B u E ,=3 B u BHyTpeHHUMHU
CONPOTUBIEHUSMH [1==2 Om TOIKIIIOYEHBl MapayjeIbHO
pesuctopy ¢ conpotuBienrneM R=1 Om. Onpenenure cuily TOKa
B PE3UCTOpE.

YK-1

H4

15

JIBa NIMHHBIX MapaJulesIbHBIX MPOBO/Aa HAXOASATCS B BO3yXe Ha
paccrositHuM =5 cm apyr or apyra. [lo mpoBogHHKaMm TEKyT
Toku cuioi 11=12=5 4 B NpPOTHBONOJOXHBIX HaIpPaBIECHUIX.
Omnpenenure MHAYKLUMIO  MarHUTHOIO MOJds B TOYKe,
HaXOJIIENCs Ha PacCTOSIHUU 1=4 cm OT OAHOrO U r2=3 cm OT
Jpyroro mpoBoja.

VK-1

H4

5.3.1.3. Bonpochl K 3a4eTy ¢ OleHKO#
He npenycmorpen

5.3.1.4. Bonipochbl K 3a4eTy
He npenycmotrpen

5.3.1.5. [lepeyeHn TeM KypCOBBIX IPOEKTOB (Pador)

He nmpenycmorpensl

5.3.1.6. Bompochl K 3a1mTe KypcoBOro npoexTa (padorhbi)

He npenycmorpen
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5.3.2. OnleHoYHbIE MATEPHATBI TEKYIIET0 KOHTPOJIA

5.3.2.1. Bonpochsl TeCTOB

Kome-
Ne Coaepxanue K
aep TEeHIHS
Kakoe nudepennnansHoe ypaBHEHHE OMUCHIBACT
BbIHy)K,HGHIaL&C rapMOHHMYECKHE KoneOaHus?
X 2
+0° - =
1. — 90 x70
1 éjg 2 YK-1 32
X dx
2. 2+23'—+(00X:0
dt dt
2
X dx F
3 d +2B 2 +w2x=-2-cosm t
2 0 6
dt dt m
Ha pucynke nokasassl A
PE30HaHCHBIE KPUBBIE TPEX By
KOJIeOaTeIbHBIX CHCTEM.
Kakast cucrema obnagaer
HanOOJIBIINM P
KOO HUIHEHTOM 3aTyXaHus? b7
w w 2 W .. (6]
pes 1 pes 2 “pes 3 _
2 1. IepBas. YK-1 Y2
2. Bropas.
3. Tpetns.
4. Koappurmenr
3aTyXaHHsI ONIMHAKOB BO BCEX
TPEX CUCTEMAX.
PezonaHcHas nuKIMYEcKas 4acToTa onpeaensercs GopMmymnoi:
1. O = |—
m
3 2. 0= o - B YK-1 32
3.0 = |0 -2B°
)4 0
[ap u nonas cdepa, UMEONE OTUHAKOBBIE MACChl U PaJHYCHI,
CKAaTBIBAIOTCS 110 HAKJIOHHOM TIOCKOCTU 0€3 MPOCKaIb3bIBAHUS C
OJTHOM Y TOM 7K€ BLICOTHL. Y OCHOBAaHMUA HAKJIIOHHOM IIOCKOCTH:
1. Cxopoctu Tes 0IMHAKOBBI.
4 VK-1 H1

2. CkopocTb mapa 60Jblie.
3. CkopocTb momoii cdepsl Oobiie.
4. OTBeT HEOJTHO3HAYEH.
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Hcnonb3ys TeopeMy
[lITelinepa, omnpeaenuTe, BO
CKOJBKO  pa3  yBEIUYHUTCA
MOMEHT  HMHEPUHUH  KOJIbIa
paagmycom R, ecim  ock
BpaIleHUs MepeHeCcTH u3
LIEHTpa KOJIbIIA Ha €ro Kpamu.

1. B4 pa3za.

2. B2 pa3a.

3. B1,5pa3za.

4. B 3pa3a.

OIIK-1

HA4

Koneco Bpamnaercs ¢ yriioBbIM yCKOpEHUEM £=2 pad/cz. MomeHT
WHEepLUHH Koseca J=1 Kke'm®. MoMeHT YCKOPSIIOLIEH CUJIBI PABEH:
1. M=0,5 Hnm.
2. M=0,25 Hm.
3. M=2Hwm.
4. M=4 Hwm.

OIIK-1

V2

Kakue nponeccsl
M300pakeHbI Ha &
puc.a, 6. p 14 v P,

1. Puc.a - / Vs / p,
n300apHBIH, pHC.0 - /
M30XOPHBIH. & /

2. Puc.a - L o -
U30XOPHBIA, puc.6 - 0 7 0 T
1300apHBI.

3. Puca -

M30TEPMUYECKUH,
pHc.0 - n300apHBIH.

4. Puc.a
W30XOPHBIH, pHc.0 -

HU30TEPMUYECKUIL.

a) 6)

OIIK-1

32

Temmnepatypa ra3a paBHa 7. CpeaHsisi KHHETUYECKasi SDHEPTUs
MOCTYNAaTEeIbHOTO IBUKEHHS OAHON MOJIEKYJIbI ra3a paBHa:

1. EKT

OIIK-1

32
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B kakoM U3 nepeyncieHHbIX NPOIECCOB TEMIOEMKOCTh
MaKcuMalibHa?

1. B uzoxopHom npotriecce.

2. B nzob6apHom mporecce.

3. B aqmabatHom mporiecce.

4. B U30TE€pMHUECKOM IIPOIIECCE.

YK-1

H4

10

Onpenenure  aOCONMIOTHYIO  BJI@XHOCTh  BO3AyXa  IpH
temmeparype +18°C, ecim ero Touka pocel pasa +8°C.
[110THOCTH HACBIIIEHHOT'O apa Mpu TeMIlepaType +18°C paBHa
15,410 K2/M3, a pu +8°%C - paBHa 8,31 02 ke/ni®.

1. 7,1-10° ke/n®.

2. 23,7107 ke/ni’.

3. 154-10° ke/nd’.

4. 83107 ke/ni.

YK-1

y?2

11

Karmmmsap, CMauMBaeMBbIi KHUIKOCTBIO,
0003HaYEeH HOMEPOM:

zzEE

bl NS
= wh e

u Ne 3.

VK-1

y?2

12

B YeThIPEX OJIMHAKOBBIX
KalMuIsIpax HaxOOWTCS BOAA IIpU I 2 B
temnepatypax 5°C; 20°C; 40°C n
60°C. B  kakoM  Kamwusipe
TemmepaTypa Bojabl paBHa 20°C? ~
1. B nepsom.
2. Bo BTOpOM. " - .
3. B 1petbem.
4. B uerBéprom.

DS

N
)
T

!
l)

1,
|

YK-1

H?2

13

Jlns  kakoro W3 IEPEeYMCICHHBIX  Ta30B  OTHOIICHHE
TermoéMKocTen cp/cy=1,4?

1. Jins remus.

2. Jlns HeoHa.

3. Jusa COa.

4. Jlns a3ora.

VK-1

H4

14

cocTosiHusA 1 B cocrosHue 2. B i A\ T
' g NS
KaKOM nporecce ras 3 \\\
| .

WneanpHblii ra3 nepexoauT U3 Ip.V.T)

COBEpIIaeT OOJBIIYIO padboTy? ‘

Ecmu npouecc uaéT Baonms e =2 @, V. T)
1. Pabota oguHakoBa. ) ‘ |
2. Bnons  Bepxueit i

KpPHBOM. 0 4 h 4
3. Bnons  cpenmneit

KpPHBOM.
4, Bpoib HUKHER

KpPHUBOH.

YK-1

32
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Wsmensiercs mu temneparyparaza B P
mpoliecce nepexoaa u3 cocTosHus 1

9
B COCTOSIHUE 2 5 /_\01

15 VK-1 H4
1. Tlonmxaercs.
2. TloBblmraercs.
3. He usmensercs. 0
\Y
5.3.2.2. Bonipocs! /151 yCTHOTO Onpoca
Komme-
Ne Conepxxanue TeHuHst NIAK
1 ﬂaTbVOprﬂeHeHHG U 3a1mcaTth q)ovayny paanyc-BeKTopa, VK-1 39
JMHEHHONW CKOPOCTH MaTEPHAIIbHON TOUYKH.
2 Jatb onpeneneHue U ykazaTh HaripaBJiieHU e TaHTeHIUABHO, VK-1 v 2
HOPMAJILHO ¥ MOJTHOTO YCKOPEHUS MaTEpUATbHON TOYKH.
3 3anucaTth GOPMYIIBI, YKa3aTh HAMPABICHUE U JaTh VK-1 v 2
OMpeIeNICHNE YTIIOBOM CKOPOCTH U YTJIOBOTO YCKOPEHHUSI.
4 ChopmynupoBaTh MEXaHUYECKUA TPUHITUTT OTHOCUTEIILHOCTH VK-1 H 2
lamnes. ChopmynupoBaTh 3aKOHBI JUHAMHUKH.
5 Uro Ha3bIBA€TCS MOMEHTOM UMITYJIHCa, MOMEHTOM CHJIbI? VK-1 Ha
YKkazaTh MX HallpaBJICHHE OTHOCUTEIBHO TOUYKH (TI0JTH0CA).
6 BriBecT OCHOBHOE YpaBHEHHE JMHAMUKH BPAIIATEILHOTO VK-1 v 2
JBIOKeHHS. VI370KUTh (PU3HUECKII CMBICT MOMEHTA WHEPIIHH.
7 3anucath ypaBHEHHE MOMEHTOB YK-1 32
8 C(l)OpMyJ'I.I./IPOBaTI) TeopeMy l'ronirenca - llltelinepa u npuBecTu VK-1 H3
npuMep e€ NpuMeHeHUSI.
9 Kaxue 3ak0HBI cCOXpaHEeHHsI BBITTOIHIIOTCS TPH a0 COTIOTHO VK-1 392
yIPyroMm U HEynpyrom yaape?
10 3anucaTh 3aKOHBI COXpaHEHHUsI TPU a0COIOTHO YIIPYTrOM H VK-1 37
HEYNpyroM yjaape.
11 Kak omnpenenutb ¥ OT 4Yero 3aBUCUT PEXKUM JBUKCHUS VK-1 37
KUJIKOCTH
12 [lepeuncnuth U naTh onpeneneHue siBjeHuit nepeHoca. [louemy VK-1 39
OHU MOJIYYHJIM TaKOE Ha3BaHUe?
13 3anucaTh ypaBHEHHWE  COCTOSIHMSI ~ MJCAJIbHOIO Ta3a W VK-1 39
chOpMYIHPOBATH YCIOBUS €r0 IPUMEHUMOCTH.
14 OOBSACHUTB, MOYEMYy TEILUIOEMKOCTh Ta3a B Ipolecce IpH VK-1 32
MTOCTOSIHHOM JIaBJICHUU OOJIbIIIE, YEM IIPHU MOCTOSTHHOM 00BEME.
15 Onpenenuth  YUCIO  CTENEHEH  CBOOOABI  OJHOATOMHOM, VK-1 392

JIByXaTOMHOW U MHOTOATOMHOMN MOJIEKYJIbI.
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5.3.2.3. 3anaum 1Jis1 NPOBEPKH YMeHHIi H HABBIKOB

Copepxanue

Komme-
TEeHL A

IIpyn KakOM pacTArMBAIOIIEM HANPSLDKEHUU JIATYHHBIM CTEPKEHb
UCHBITHIBAET TAKOE K€ YJJIMHEHUE, KaK W MPU HAarpeBaHUU Ha
50°C ? Momymb ympyroctd maryHum paser 11,2:10%° H/?,
TemnepaTypHblit K03(pPULIMEHT TUHEHHOT 0 pacIMpeHus JaTyHU
pasen 0,000019 K™,

YK-1

V2

OnuH MOJIb HJIeabHOTO Ta3a copepu padory 4=300 [k, monyuus
Q=500 /I terutotel. OnpenenuTb N3MEHEHUE BHYTPEHHEW SHEPrHu
rasa.

YK-1

V2

I"a3 pacmmpsiercs ot 00béMa V1 10 00béMa Vo onuH pas
M30TePMUYECKH, BTOPOIl — M300apHO, a B TPETUil — ainabaTHO.
[Tpu kakoM TpoIecce ra3 coBepiaeT OobIITY0 padoTy U
noJiy4aeT 0oJibIlee KOJTUYECTBO TETIIOThI?

YK-1

V2

Kaxkas yacTe BHyTpEeHHEH dHEPT UM MOJIEKYJIbl KHCIOPOAA
IIPUXOJUTCS HAa IOCTYNATENIBHOE U KaKasi 4acTh Ha
BpalllaTEIbHOE JBUXKEHUE?

VK-1

H?2

Kak u3MeHuTcs eMKOCTh MIIOCKOT0 KOHIGHCATOPa €CIIM U3 Hero
YAAJIUTh JUAJIEKTPUK C IUDTIEKTPUYECKOM MPOHUIIAEMOCTHIO,
paBHoI 27

YK-1

H4

Kak u3MeHuTCst MOIY/Ih HAIIPSDKEHHOCTH 3JIEKTPOCTATHYECKOIO
oJs1, CO3AaHHOI'O TOYCYHBIM 3apsAJ0M, IPU YBCINUCHUHU
pPacCTOSIHHS OT 3TOTO 3apsijia 10 Touku HaOmoaerus B N pa3?

YK-1

V2

Kaxk u3MeHHUTCs dHEprus 3IEKTPUUECKOro MOJIs 3apsyKEHHOI0
IUIOCKOT0 KOHJEHCAaTOPa, €CJIM Pa3HOCTh MOTEHIIUAIOB MEX Y
€ro MUIACTHHAMM YBEJIMYUTCS B TPH pasa?

YK-1

V2

[lpn KaKoM COOTHOIICHWH BHYTPEHHEro compoTtuBieHus (I)
MCTOYHHKA DIICKTPHYECKOI SHEPIHU U COMPOTUBICHHN HATPY3KH
(RH) BCTOYHHK OTAAET MAKCMMAJIbHYIO MOIIHOCThH BO BHEIIHIOKO
DIICKTPUY ECKYO 1IeTTh?

YK-1

H3

ConpoTuBIIeHHE HATPY3KH, COSTUHEHHOE MOCJIEI0BATEIBHO C
HMCTOYHUKOM MUTAHUSI, B UETHIPE pa3a MPEBBIIIAET BHYTPEHHEE
COIPOTHBJIEHNE UCTOYHUKA ANEKTPUUYECKOr 0 ToKa. Ompenenure
KIIJ] ncTouHuka.

YK-1

H1

10

Kak n3meHuTcs cuiia B3auMOACHCTBUS IBYX MapallieIbHbIX
IIPOBOJIHUKOB C TOKOM, €CJIM CHJIa TOKa B OJJHOM IPOBO/IHUKE
YBEIMYMTCS B 2 pa3a, a B APYTOM IIPOBOJHUKE - B 5 pa3?

VK-1

H4

11

ypaBHeHI/IC IOIBUXCHUA MaTepHaHBHOﬁ TOYKU UMECT BU.
s=A+Bt+Ct®, rne A=2 m, B=1 m/c, C=35 m/c?. Onpenenure
YCKOpEHHUE TOUKU B MOMEHT BpemeHu t=3 C.

YK-1

32

12

MarepuanbHasi TOUKa Ha MPYXUHE MacCol M=3 KT COBepIIIacT
rapMoHHYecKue Konebanus mo 3akony: X =3-SIN(5-t+m).
Omnpenennre xECTKOCTh MPY>KUHBI.

YK-1

v?2

13

MarepuanbHas Touka Maccod M =10 ke Ha npyxuHE,

. H
AKECTKOCTh KOTOopoil k =250 __ coBepiaer rapMOHUYECKUE
M

koneOanus. YeMy paBHA MUKJIMYECKAsi 4aCTOTA KOJIeOaHUH () .

YK-1

H4
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AubdepennuanbHoe ypaBECHIE rapMOHIYECKIX KONeOaHHUit

X 2
MPYXKUHHOTO MasITHUK -o=
14 py oro mMa a +® 3anumute Gopmyiny VK-1 39
— ¢ X 0
t
pELIeHHs] 3TOr0 YpaBHEHHUS.
YenoBeK CTOMT Ha Kpar MIaTGOPMBI, BPAIIAIOLIEIHCS ¢ YrIOBOM
CKOpOCTBhIO w1=5 pan/c. Macca mmatdhopMbl MPEeHEOPESKUMO
Maja 1Mo CpaBHEHHUIO C Maccoi deyioBeka. Uemy Oyner paBHa
15 P Y OYAST P VK-1 32

yrjaoBas CKOPOCTh BpallleHHs NIaTGopMbl MOCIE TOro, Kak
YeJIOBEK Meperiér B TOYKY, pAaCIOJIOKEHHYIO IOCEpeauHe
MEXYy KpaeM U IIEHTPOM IIaTGopMbI?

5.3.2.4. IlepeyeHnb TeM pepepaToB, KOHTPOJIbHBIX, PACUeTHO-TPadMIeCcKUX padoT

He npenycMotpenst

5.3.2.5. Bonipocsl 111 KOHTPOJIbHOM (pacyeTHO-rpaduyecKoii) padoThl

He mpenycmorpena
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5.4. CucTeMa oLleHMBAHUA JOCTHKEH U KOMIIETEHIMIi

5.4.1. OueHka 10CTHKEeHHUSA KOMIIETEHIIUI B X0/1€ MPOMEKYTOYHOI aTTecTalluu

YK-1: CnocoOHOCTh OCYNIECTBJIATh MOMCK, KPUTUUECKUIM aHaIN3 M CHHTE3 MH(OpMaINH,
MPUMEHSTh CUCTEMHBIN MOAXOA JUIsl pElIeHUs TOCTAaBJIECHHBIX 3a/1a4

WHpukaTopsl tocTrxkeHus kKoMmrereHmu Y K-1

HOMCpa BOIPOCOB U 3a1a4

Kon

Conepxanue

BOITPOCHI K
9K3aMEHY

3a0a4M K
9K3aMeHy

BOITPOCHI K
3a4ery

BOIIPOCHI 10

KypCOBOMY

IIPOEKTY
(pabore)

32

OO0yuaromuiicst T0JDKEH 3HaTh
aJTOPUTMBI aHAJIM3a 33/1a4, BbIAEISA UX
0a30BbIE COCTABISIONINE - (PU3UUYECKUE
OCHOBBI MEXaHUKH, MOJIEKYJISIPHOMI
(bU3HKK U TEPMOJUHAMUKH,
3JEKTPOMAarHeTu3Ma, ONTUKU, AaTOMHON
U S7ICPHOMN (DM3HKH, JISKAIIUX B OCHOBE
TEXHOJIOTUYECKUX MPOIIECCOB B
300TEXHHH

N

OO6yuaromuiics 10KEH yMETh
HAXOIUTh U KPUTUUECKU
aHaJM3UPOBATh HH(POPMAITHIO,
HEOOXOIUMYIO JIJISI peIICHHUS
MTOCTABJICHHOM 3a/1a4H - MCIIOJIb30BaTh
(bu3nYecKue 3aKOHBI ISl OBJIAJCHUS
OCHOBaMH TEOPHH U MPAKTUKA
TEXHOJIOTMYECKUX MPOILIECCOB B
300T€XHUU

2,5,10, 14

2,3,5,6,8

H?2

OOyuaromuiicsi TOJDKEH UMETh HaBBIKH
BBISIBIIGHUST U HCCIIEOBAHUS MPOOJIeM
NpoEeCCHOHAILHON  JIESITEIbBHOCTH  C
NPUMEHEHUEM aHalu3a, CUHTE3a |
JIPyTUX METOJIOB HMHTEIUIEKTyallbHON
eI TeNbHOCTU

1,7

1,7,10, 13

H3

OOyuaromuiicsi TOJDKEH UMETh HABBIKH
apryMEHTHPOBAHHOTO  (POPMUPOBAHUS
COOCTBEHHBIX CYXJCHUW U OIEHKU C
UCIOJIb30BAaHUEM CHCTEMHOI0 MOAX0/1a.

4,11,14

HA4

OOyuaromuiicss JOKEH HMETh OIBIT
HCIIOJIb30BAHUsl COBPEMEHHOW HAay4HOU
U3MEPUTEIIBHON anmnapaTypsl,
BBITOJIHEHUS IIPOCTENIINX
9KCIEPUMEHTAIbHBIX uccie10BaHul
pa3nUUHBIX (U3UYECKUX SBICHUHA ¢
MIpUMEHEHHEM nH(pOpMAaIMOHHO-
KOMMYHHKAIIMOHHBIX TE€XHOJIOTUH

912,15
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5.4.2. OneHka 10CTHXKeHHsI KOMIIeTEHIIUII B Xo0/1e TERKYLIECro KOHTPOJIsA

YK-1: CiocoOHOCTh OCYHIECTBIATh MOWCK, KPUTUUESCKUI aHANN3 M CHHTE3 WH(OpMAaINH,

IIPpUMCHATH CHCTEMHBIH MOoAXOA JJIA PCHICHUA ITOCTABJICHHLIX 3a1a4

WHpukaTopsl tocTrxeHus koMmrereHmu Y K-1

HOMCpa BOIPOCOB U 3a1a4

Kon

Conepxanue

BOIPOCHI
TECTOB

BOITPOCHI
YCTHOTO
orpoca

3aauu JJIs
MIPOBEPKH
YMEHUH 1
HaBBIKOB

31

OOyuaronmics 10KEH 3HATh AT OPUTMBI
aHaJIM3a 3a/a4, BbIAEIASA UX 0a30BbIE
COCTABJISIOLIME - (PU3UUECKHE OCHOBBI
MeXaHHUKH, MOJIEKYJISIpHON (PU3HUKU 1
TEPMOAMHAMUKH, FTIEKTPOMArHeTU3Ma,
OITUKH, aTOMHOU U 71epHOI PU3UKH,
JIEKAIUX B OCHOBE TEXHOJIOTHYECKUX
IIPOLIECCOB B 300TEXHUU

1,3,7,8,14

1,7,9,10-15

11,14,15

Vi

OOyuaromuiics 10KEH YMETh HaXOAUTh U
KPUTHYECKU aHAJIM3UPOBATh HH(POPMALIHIO,
HEOOXOJUMYIO JUIsl peLIEeHHs HOCTaBIEHHON
3aJ]auu - MCIOJIb30BaTh (pu3nyecKue
3aKOHBI IS OBJIaJICHUSI OCHOBAMHU TEOPUH U
MIPAKTUKHN TEXHOJOTUYECKUX MTPOLIECCOB B
300TE€XHUU

2,6,10,11

2,3,6

1-3,6,7,12

H2

OOyuaromuiicsi JOMKEH HWMETh HaBBIKH
BBISIBIICHUS ¥ HWCCIENOBAHUS  MPOOJIEM
Mpo(ecCHOHANBHOW  JeSATENLHOCTH c
MPUMEHEHUEM aHajin3a, CUHTE3a U JAPYrux
METOJI0B MHTEJUICKTYaJIbHON JeSTEeIbHOCTH

4,12

4,9

H3

OOyuaronumiicss JODKEH WMETh HaBBIKU
apryMEHTHPOBAHHOIO (bopMupoBaHHs
COOCTBEHHBIX CYXJCHMH U OLEHKH C
UCI0JIb30BAHUEM CHCTEMHOIO MOAX0/1a.

5,13

5,10

HA4

OOyuaromuiics JOKEH HMETh  OIbIT
UCIIOJIb30BAaHUSI COBPEMEHHOM  Hay4yHOU
U3MEPUTEIBHON anmnapaTypbl, BbIIOJIHEHUS
MPOCTEUILINX AKCIIEPUMEHTAIBHBIX
WCCIENOBAHUM  PA3MYHBIX  (DU3UUIECKUX
SIBJICHUW C IPUMEHEHHEM MH()OPMAIIMOHHO-
KOMM YHUKALIMOHHBIX TEXHOJIOIMI

9,15

8,13
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6. YueOHo-MeTOnMUYEeCKOe 1 MHGOPMAIHOHHOE o0ecnedyeHHe JUCIUTLTHHBI

6.1. Pekomenayemasi Jiuteparypa

bubmmorpadudeckoe onucanue

Tun n3manus

Bun yueOHOM
JUTEPATYPBI

['padoBckuii P.U. Kypc dpusuku: yuedbHoe ocodue ass
cryaeraToB BY30B, 00y4aromuxcst 1o eCTeCTBEHHBIM U
TEXHUYECKUM HaIPaBIICHHUSIM U crienransHocTsiM/P.U.
['paboBckuii. - C-I16.: Jlans, 2012. - 607 C.

Y4yeOHoe

OcHoBHas

Tpopumona T.U. Kype ¢usuku/T.U. Tpodumona. -
M.: akagemus, 2007. -559 C.

Y4yeOHoe

OcHoBHas

Jlemenko B. I'., Unenu I'. K. Meaumnunckas u
ounonornyeckas pusuka: Yuedbnoe nocoome MuHck:
00O "Hosoe 3nanue" Mocksa: OOO "Hayuno-
n3aatenbekuil nentp MHO®PA-M", 2017.
http://znanium.com/go.php?id=766789

Y4yeOHoe

OcHoBHas

Jlemenko B. I'., Unenu I'. K. Meaumnuuckas u
ounonornyeckas usuka: [Ipaktukym. MuHck:
OO0OO "Hosoe 3nanue" Mocksa: OOO "Hayuno-
m3natenbekuit nentp MHO®PA-M", 2017.
http://znanium.com/go.php?id=608780

Y4yeOHoe

JomnonaurensHas

Mertonuveckre yKa3aHus sl BHITIOJHECHUS
1ab0paTOpHBIX padoT 1Mo PU3UKE AJIsE 00 yIAIOIIHXCS
Ha (pakyibTeTEe BETEpUHAPHONW METUIIUHBI U
TEXHOJIOTMH KMBOTHOBOJICTBA 10 HAIIPABIICHUIO
36.03.02 - 3ootexnus. Y. 1 / Boponexckuit
TOCYAapCTBEHHBIN arpapHbIii YHUBEPCHUTET ; [COCT.
H. B. Ilonnos] .— Boponex : Boponexckuii
rOCYAapCTBEHHBIN arpapHblil yHuBepcutet, 2017 .—
63 c.:nu1.—
http://catalog.vsau.ru/elib/metod/m131334.pdf

Meroanueckoe

duszuka u buodusuka [DaeKTpOHHBIN pecypc] :
METOJIMYECKHUE YKA3aHUs 10 BBIIOJIHEHUIO
1abopaTOpHBIX paboT it 0O0yUaroImUXCcs Ha
(bakybTETE BETEPHHAPHON MEAUITUHBI U
TEXHOJIOTUH KUBOTHOBOJICTBA OYHOM U 320YHOU
dbopMm o0yuenus. Yactp 2 / BopoHekckuit
roCy/1apCTBEHHBIN arpapHblii yHUBEPCUTET ; [ COCT.
. B. Tlonos] Boponex : Boponexckuit
rOCy/apCTBEHHBIN arpapHblil yHuBepcurer, 2020
http://catalog.vsau.ru/elib/metod/m153178.pdf

Meroagunueckoe

BectHux Boponexckoro rOCyJIapCTBEHHOI0
arpapHOro YHUBEPCUTETA: TEOPETUYECKUN U HAYYHO-
npakTHUeckuil xypHai / BopoHex. roc. arpap. yH-T
- Boponex: BI'AY, 1998-

Ilepuoanueckoe



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. Pecypcni cetu UHTEpHET

6.2.1. DeKTpoHHBIE OMOINOTEYHBIE CUCTEMBI

No Hazpanue Pazmemenue

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

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

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

6 | DaexrponHas 6udauoreka BIAY http://library.vsau.ru/

6.2.2. IIpoeccuonaibubie 6a3bl JAHHBIX H HHGOPMAIHOHHbIE CHCTEMBI

Ne Haszpanue Pazmemenue
Envnas MEXKBEIOMCTBEHHAs  HH(OPMAIIMOHHO—CTATH-

1|8 a (bopman https://fedstat.ru/
CTHYECKasi CHCTEMA

2 | CrpaBounasi mpaBoBasi cucrema Koncynbrant ITimoc http://ivo.garant.ru

3 | ArpapHas poccuiickast iH()OpPMAaIMOHHAS CHCTEMA. http://www.aris.ru/
HNudopmaiirionHas cucrema 1o celibCKOX03sIi1CTBEHHBIM .

4 (popmarmo cHCTeMa nio ce OXO3AMCTBE http://agris.fao.org/
HayKaM M TEXHOJIOTHSIM

6.2.3. CaiiTbl 1 nHGOPMALMOHHbIE MOPTAJIBI

Ne HazBanue Pazmernienue

1 | BceI'OCTwr http://vsegost.com/

2 | Poccuiickoe xo3siicTBO. CelbX03TEXHUKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER.ru: Bani myTeBomuTellb B MUPE TEXHUKH http://techserver.ru/

4 | Nadomopran mo Gpusmke A CTyICHTOB https://fizika-student.ru/



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
http://www.aris.ru/
http://agris.fao.org/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
https://fizika-student.ru/
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1. MaTepI/IaJ]LHO-TeXHH‘leCKOC H IIporpamMmmMHoOe odecreyeHue ANCIHUITIIMHBI

7.1. IlomereHnusi AJs BeJieHUs1 00pa30BaTeIbLHOIO MpoLecca u 00opya0BaHHe

7.1.1. 111 KOHTAKTHOM padoThI

No
Ne
y4. a Craryc ayauropuu [lepeuenb 0OOpymOBaHMUS
KOPIL. Y
KomrekT yaeOHOM MebOen,
YdeOHas ayTUTOPHS IS JIEMOHCTPAIMOHHOE o0opynoBaHue U
1 246 | mpoBeneHUs 3aHATUI y4eOHO-HATJISIHBIC TOCOOHS: HHTEPAKTHBHAS
JCKIIUOHHOT O THITA JIO0CKa, JIEKIIMOHHBIE IEMOHCTPAIMH TI0 KypCy
obme Gpusmke.
VY4ueOHast ayquTopust 1Jst
MPOBEAECHUS 3aHITHI N
POBEil Kommuiekt yueOHOI Mebenu,
CEMHHAPCKOTO THIIA,
JEMOHCTPAIIMOHHOE 000pyA0BaHUE U
IPYIIOBBIX U
1 246 y4eOHO-HaTJIIHbIC TTOCOOMS: MHTePaKTUBHAS
WHMBUTyalTbHBIX
. JI0CKa, JIEKIINOHHBIE IEMOHCTPAINH 110 KypCy
KOHCYJIbTAIlHi, TEKYIIETro o
. obmeit pusuke.
KOHTPOJIS, TPOMEXKyTOTHOM
aTTeCTalluu
Kommuiekr yueOHOIt Mmebenu,
JIEMOHCTPAIMOHHOE obopyoBaHue u
y4eOHO-HATISAHBIE TTOCOOUs, J1abopaTOpHOE
obopynoBaHue Case-study: U3y4eHUE
3aKOHOB apa IIapoB,  OMpeAelicHue
VYyeOHast aytuTopust AJis yaap POB, pea
. MOMEHTa  HMHEPIUH  JWCKa, U3Yy4YCHHUE
9 6 | mpoBemeHUs 3aHATUI .
BpaIaTeIbHOTO JBUXKCHHUS TBEPIOro Teia ¢
1ab0paTOPHOTO THIA
TTOMOIIIBIO MasiTHUKA O06epbOeka,
ompenenenne  koddpduuuenta Ilyaccona
METOJIOM  aauabaTUYecKoro  pacIIupeHus,
omnpenenenne  KoddduureHTa - BAZKOCTH
MeronoM CTokca
KommuiekT mebenu, KOMIbIOTEpHAs TEXHHUKA
C BO3MOXHOCTHIO TOAKIIOYEHHS K CETH
"UnTepHer" u obOecrneuyeHUEM J0CTyna B
3JIEKTPOHHYIO nH(pOpPMAIIOHHO-
00pa3oBaTEIbHYI0  Cpely, MCIOJIb3yeMoe
[Tomenienne ayist XpaHeHUs U nporpammHoe obecrneueHne MS Windows,
1 245 POPHIAKTHICCKOTO Office MS Windows, DrWeb ES, 7-Zip,
00CTy)KUBaHUS Y4EeOHOTO MediaPlayer Classic, Sunexkc bpayzep /
000pyTOBaHUS Mozilla Firefox / Internet Explorer, ALT

Linux, LibreOffice, meOens st xpaHeHus u
oOciyxuBaHUsl y4eOHOro 0O0OpyAOBaHUA,
JEMOHCTPAaLUOHHOE o0opyJoBaHue "
yueOHO-HATJISIIHBIE TTOCOOMS: BHPTYaJIbHBIH
MPAKTUKYM.
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7.1.2. 1751 caMOCTOATEJIbHO padoThI

Ne
y4. a];;. HasBanwne aynuropun [lepeuens obopymoBanus
KOpIT
KommuiekT yue6GHOI Mebenn,
JIEMOHCTpPAlMOHHOE 000pYyI0BaHUE U
yueOHO-HarJIsAHbIE TOCOOUSI, KOMITbIOTEPHAs
TEXHUKA C BO3MOYKHOCTBIO MMOJKIIIOYEHUS K
ceru "VHTepHeT" M 0oOecnieueHreM JocTyna
ITomemenue s
1 232a | caMOCTOATEILHON pabOoTHI, B DIICKTPOHHYIO HH (OPMALHOHHO-

KyPCOBOT'O IPOEKTUPOBAHUS

00pa3oBaTeIbHYIO CPEy, HCIOIb3yeMOe
nporpaMMHoe ooecrieuenue MS Windows,
Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SAunexc bpayzep /
Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice
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7.2. IlporpaMMHOe o0ecrieyeHne

7.2.1. IlporpaMmmHoe o0ecnieuyeHrue 00111er0 HAZHAYEHH S

Ne HasBanue Pa3memenune
1 | Oneparnmonnbie cucrembl MS Windows / Linux K8 Hog?ji’gon cet
5 [Makerst oducubix npuiokenuit Office MS Windows / 1K B mokanpHOM ceTi
OpenOffice BIr'AY
3 |TIporpammsr it pocmoTpa ¢aiinos Adobe Reader / [1K B j0KabHO# CETH
DjVu Reader BIr'AY
4 Bpay3eps! SIunexc bpaysep / Mozilla Firefox / 1K B j10KabHOM CeTH
Internet Explorer BIr'AY
[1K B 10KanbHOI cetn
5 | AutuBupycHas nporpamma DrWeb ES BLAY
. [1K B 10KanbHOI cetn
6 |IIporpamma-apxuBatop 7-Zip BLAY
7 | Mynstumenua npourpsiBarens MediaPlayer Classic K B noxaLHoi cetu
BI'AY
8 |[lnardopma onmaiin-o0yuenus eLearning server HK B s1oxanbHoi cetu
BI'AY
9 |Cucrema xkomnberoTepHoro tectupopanus AST Test HK s HOE?K;OH cem

7.2.2. Cnenuanu3upoBaHHOE MPOrpaMMHoOe oOecrevyeHne

Ne HaszBanne Pazmemenue

1 Be6-opuenTupoBanHOe oducHoe MPOrpaMMHOE https://docs.google.com
obecneuenne Google Docs

5 Bupryanpnas nabopaTopus I'mppomexaHuKH. K B nokamsioii ceri BTAY
I'mapaBnvka

17 |T1aker cTaTucTuueckor o0paboTku AaHHBIX Statistica IIK ayn.122a (K1)

19

[T gns peuieHus 3a1ad TEXHUYECKUX BBIYMCICHUN

Matlab 6.1/SciLab

I1K B mokansHOM cetu BI'AY

26

[Iporpamma MIPOEKTUPOBAHUS CUCTEM
suepropacnpeneneauss SIMARIS design

I1K B mokansHOM cetu BI'AY

32

Cucrema koMIproTepHoi anreopsr Mathcad

IIK B nokansHOU cetu BI'AY

33

Cucrema KOMITbIOTEpHOI anredps Maxima

IIK B nokansHOU cetu BI'AY

34

Cucrema tpexmepHoro moxaenupoanus Kompas 3D

I1K B mokansHOM cetn B'AY

35

Cucrema 3J1eKTpoHHOro JoKymMeHtoobopora EOS for
SharePoint

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

36

CucreMa aBTOMATU3UPOBAHHOTO IPOCKTUPOBAHUS U
yepuenust Autocad

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

37

Cpena nporpammupoBanust Microsoft Visual Studio
(msdn)

[TK I'MC-nabopaTtopuu
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8. MexkaucuuniInHapHble CBSI3H

JlucummnmHa, ¢ koTopoit HeoOxomuMo | Kadenpa, Ha koTopoii penonaercs Tlonnuck 3aBeayroLIEro
COIIaCOBAaHUE JICHUIIIMHA Kadenpoi
Heopranuueckas, ananurnueckas P e ——
Xumun

" OpraHnvcCKas XxuMusd

A B .Ilanommnk

Marematnka

Maremaruku 1 GU3MKA
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IIpuaoxenue 1

JIMCT mepuoanYecKNX MPOBEPOK padoyeil MporpaMmmbl

H I/IH(l)OpMaIII/Iﬂ 0 BHCECCHHBIX U3MCHCHUAX

JomxHocTHOE
JMILIO,
MIPOBO/IMBILIEE
nposepky: ®.N.0.,
JOJKHOCTD

Jarta

[TorpeOHOCTH
B KOPPEKTUPOBKE
yKa3aHHEM
COOTBETCTBYIOIIUX
pas3znenoB paboueit
PO PaMMBbI

Nudopmarus o
BHECCHHBIX
WU3MEHCHHSIX




		2025-09-16T12:04:23+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ВОРОНЕЖСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ ИМЕНИ ИМПЕРАТОРА ПЕТРА I"




