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Pabouast mporpamma pa3paboTana B cCOOTBETCTBUH ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJIAPTOM BBICIIETO OOpa30BaHMs IO HaNpaBJICHHIO moAroToBku 35.03.07
TexHOoJIOTHS MPOU3BOJICTBA U TIEPEPAOOTKHU CEIBCKOXO03IHCTBEHHON MPOYKIINH, YTBEPKICHHBIM
npuka3oM MuHHCTpa oOpa3oBaHus U Hayku Poccutickoii @enepamuu Ne 669 ot 17 uromns 2017 r.

Pabouas mporpamma yTBepik/ieHa Ha 3acelaHuu Kadeapbl MAaTeMAaTUKH U (PU3UKH

(mpotokon Ne 8 ot 25 ampenst 2019 1.)

3aBenywmuii kadeapoi _ (IMankwuii B.I1.)

~ - IO AITUCH

PaGouas mporpaMMa peKOMeH/I0BaHa K MCIIOJIb30BAHUIO B YUeOHOM IpoIiecce METoaude-
CKOM KOMHCCHEN (paKyIbTeTa TEXHOJIOTHU U TOBAPOBEICHUS

(mpotokon Ne 10 ot 18 urons 2019 r.).

"
IIpeacenarenb MeTOANYECKOH KOMUCCHM %;% (Kos100aeBa A.A.)
TV =

HOgH‘FICL

PenenzenT padoueii mporpaMmsbl 3aMeCTUTENb AUPEKTOPA MO TEXHUYECKUM BONpPOCaM
OOO TK ATX, k.1.H. ['oBOpOB Cepreii Bnagumuposuy



Crpanuna 3 u3 30

1. O0masi XxapakTepuCTUKA TUCHUTIIMHBI

1.1. Heab nucuunJIMHbI
Hean n3ydeHus kypca Gpu3nku cocTOUT B (POPMUPOBAHUYN 3HAHUI, YMEHHI U HaBHIKOB B
npeCcTaBICHHH (PU3UIECKONH TEOpUHU KaK OOOOIICHHS HAONIOACHUN, MPAKTHYECKOTO OIMbITAa U
IKCIEPUMEHTA; CIIOCOOHOCTH pelaTh TUIOBBIC 3a/a4d MPO(ECCHOHAIBHOW NESTEIFHOCTH Ha
OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB MaTEMATHUECKHUX, ECTECTBEHHOHAYYHBIX U 00IIenpodeccuo-
HAJIbHBIX TUCIHILIMH C TPUMEHEHUEM HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA

1.2. 3agauy JUCHHUILIMHEI

1. ®opmupoBanue 3HAHMN TIABHBIX (U3NUYECKUX 3aKOHOB MEXAHUKH, MOJEKYJSPHOM
(GU3UKU U TEPMOAMHAMUKY, 3JIEKTPOMAarHETU3Ma, ONTUKH, aTOMHOW U SA€pHON (QU3UKH, JIexKa-
IIUX B OCHOBE TEXHOJOTMUYECKUX IMPOLIECCOB COXPAHEHUS U MEepepadOTKU CeIbCKOXO3AHCTBEH-
HOTO CBIPbS;

2. ®opMHUpOBaHUE YMEHHS HCIIOJIB30BATh (PU3MUECKHIE 3aKOHBI [T OBJIAJICHUS OCHOBAMH
TEOPUHM U TMPAKTUKH TEXHOJOTMYECKUX HPOLIECCOB NEpepadOTKU M XpaHEHUs CebCKOXO3sii-
CTBEHHOU ITPOYKLIUH

3. ®opMHUpOBaHKME HABBIKOB I10 UCIIOJb30BAHUIO COBPEMEHHON HAYYHON M3MEPUTEIBHON
anrmaparypbl, BBIITOJHEHHIO MPOCTEHINX 3KCIIEPUMEHTAIBHBIX WCCIIEAOBAHUHI PAa3IMYHBIX (u-
3MYECKHX SIBIIEHUH ¢ IPUMEHEHNEM UH()OPMaIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

1.3. IlpeameT QM CHUTIINHBI

a) OCHOBHBIC TIPUHIIMITE M 3aKOHBI (DM3UKH B OMO(DHU3UKH, HX MAaTEMaTHYECKOE BBIpaKe-
HHE;

0) OCHOBHBIE (PU3UUYCCKHUE SBIICHUS, METOIBI UX HAOIOJICHUS U SKCIIEPUMECHTAIILHOTO HC-
CJIEIOBaHMsI, METObl TOYHOTO U3MEpeHHsI (PU3UUYECKUX BEIHYMH, METO/IbI 00pabOTKU pe3yibTa-
TOB 3KCIIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMH (DH3UYECKUMHU IPUOOPAMH;

B) (hopmMHpoBaHNE HABBIKOB IKCIIEPUMEHTAIBLHONU PabOThI, MPAaBUILHOTO BRIPAXKEHUS (PU-
3UYECKHUX UACH, GOPMYIHPOBKH U pelieHrs (pU3MIeCKuX 3aj]av, ONEHKH MOpsaKa PU3NISCKUX
BEJIMYHH,

T') IPEJICTABICHHUE O TPAHMIIAX TIPUMEHUMOCTH (PU3HUECKUX SIBJICHHUIA U THITOTE3;

1) pa3BUTHE Yy CTYJIEHTOB JIFOOO3HATEIHHOCTH U MHTEpECca K U3yUYeHUI0 (PU3UKU, TTOHUMA-
Hue ¢punocockux mnpodnem GU3nKu.

1.4. MecTo IMCHUIINHBI B 00pa30BaTeIbHOIl TporpaMme
HucuuruinHa «®u3uka» naet naHopamy HanOojiee YHUBEPCAIbHBIX METOOB, 3aKOHOB U
MoJIeNel, TEMOHCTPUPYET CHENU(PHUKY PalMOHATBHOTO METO/A TIO3HAHHS OKPY)KAOIIET0 MHUPA,
CHocoOCTBYeT (POPMUPOBAHUIO Y CTYJIEHTOB COBPEMEHHOI'O €CTECTBEHHOHAYYHOI'O MHUPOBO33pe-
HUS, CITIOCOOCTBYET JalbHEHIIEMY Pa3BUTHIO THUHOCTH. DU3KKa Kak 00s3aTebHAs JUCIIUILTHHA
BXOJMT B 00513aTeNIbHYI0 YacTh yueOHoro iaHa b.1.0.09

1.5. B3anmocBs3b ¢ APYrHMH JUCHUILINHAMHA
Copepxanue Kypca QU3MKHU TECHO CBSI3aHO € yUeOHBIMU ITPOrpaMMaMu 110 MaTeMaTHKE U
xumuu Ut cnenuanbHocTd 35.03.07 «TexHonorus npou3BOACTBA U MEPEPAOOTKU CEIbCKOXO-
3SIUCTBEHHOM MTPOAYKIAM)
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2. [lnanupyemble pe3yabTaThl 00y4eHHs M0 TUCHUILINHE

KoMnerennus NHAuKAaTOP 10CTHKEHUSI KOMIIETEeH MU
Kon Coaepxanue Kon Coaepxanue
Du3n4YecKue OCHOBBI MEXaHUKH, MOJIC-
KYJISIpHOH (PU3UKU U TEPMOJIUHAMUKH,
JNIEKTPOMArHeTU3Ma, ONITUKH, ATOMHON 1
32 AEpHON (DU3KKH, JISKALTHX B OCHOBE
TEXHOJIOTMYECKHUX MPOIIECCOB COXpaHe-
CnocoOHOCTh pemiaTh THIIO- o
HUS U 1IepepabOTKH CebCKOXO031CTBEH-
BBIC 33/1a4M MPOQPECCHOHATD-
. HOTO ChHIPbSI
HOM JIesITeIbHOCTH Ha OCHOBE
o Hcnonb3oBath ¢uznyueckue 3aKOHBI s
3HAaHWA OCHOBHBIX 3aKOHOB
OBJIAJICHUSI OCHOBAMHU TCOPHH U IPAKTH-
MaTeMaTUYeCKUX, €CTECTBEH-
OIIK-1 V3 KM TEXHOJOTMYECKHUX MPOIIECCOB Iepepa-
HOHAYYHBIX U oOmienpodec- .
OOTKM W XpaHECHHs CEIbCKOXO3SMCTBEH-
CHUOHAJIbHBIX JTUCIUIUIUH C 9
HOM MPOIYKIIUU
npuMeHeHueM HuH}opmaIu- =
[To ucnonp30BaHUI0 COBPEMEHHOW Hay4-
OHHO-KOMMYHUKAIIHOHHBIX . .
o HOM HW3MEPUTENIbHOI ammaparypbl, BbI-
TEXHOJIOT Uit .
MOJTHEHUIO TPOCTEHINX 3KCIICPUMEH-
H5 TaJbHBIX HCCIEOBAaHUI pa3IUYHBIX (DU-

3UYECKUX SIBJICHUM C MPUMEHEHUEM HH-
(hopMalMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUN
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3. O0bEéM QMCHUILUIUHBI M BUABI padoT

3.1. Ounas ¢popma 00y4eHHs

IHoka3zaTesnn 1 Cewectpet Bcero
OO6mas TpyA0€MKOCTh TUCIUILIMHBL, 3.€./9 3/108 3/108
OO0mmast KOHTaKTHas padoTa, 4 48,65 48,65
O6mias camocrosiTenbHas padora (mo y4deo- 59,35 59,35
HOMY IUIaHY), 4
KonTaktHas pabota npu npoBeaeHun yueo-
HBIX 3aHSTUH, B T.4. (4aChl)
JIEKIIUA 16 16
MIPAKTUYCCKUE 3aHATHS
1abopaTopHbIe pabOTHI 32 32
T'PYIIIOBBIE KOHCYJIBTAIIMH 0,5 0,5
CamocTosTenpHas padoTa MpH MPOBEACHUH 48 48
y4eOHBIX 3aHATHI, U
KonTakTHas paboTa mpoMexyTO4YHOM arTe-
CTaly 00y4aromuxcs, B T.4. (4achl)
KypcoBast paboTta
KYPCOBOH MPOEKT
3a4er 0,15 0,15
JK3aMEH
CamocTtosaTenbHas paboTa HpU MPOMEKY-
TOYHOM aTTecTalyu, B T.4. (4ackl)
BBINIOJTHEHHE KYPCOBOT'O IPOEKTa
BBINIOJIHEHUE KYpCOBOU padOThI
MOATOTOBKA K 3a4ETy 11,35 11,35
MOJITOTOBKA K DK3aMEHY
dopma MPOMEIKYTOUHOM aTTecTalny (3auér 3auer ¢ 3auer ¢
(3a4eT ¢ OIIEHKOI), PK3aMEH, 3alluTa Kyp- OIEHKO olEHKOI

COBOTI0 MPOEKTa (paboThl))
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3.2. 3aouHas ¢popma 00y4eHMsI

Iloka3zaTesnn 1 Kype Bcero
OO01ast TPYA0EMKOCTD AUCIUILIMHBL, 3.€./4 3/108 3/108
OO0mmas KoHTaKTHasi padoTa, 4 10,65 10,65
O6mas camocrosiTenbHas padora (mo y4deo- 97.35 97.35
HOMY IUIaHY), 4
KonTakTHas pabota npu npoBeaeHun yueo- 105 105
HBIX 3aHATHH, B T.4. (4achl) ' ’
JIEKIIUA 4 4
MPAKTUYECKHUE 3aHATH
JabopaTopHbBIE PAOOTHI 6 6
TPYNIIOBBIE KOHCYJIBTAIU 0,5 0,5
CamocrosTenbHas paboTa Ipu IPOBEICHUU 86 86
y4eOHBIX 3aHATHI, U
KonTakTHas pabora mpoMexyTO4YHOH arTe-
CTaly 00y4aromuxcs, B T.4. (4achl)
KypcoBast paboTta
KYPCOBOM MPOEKT
3ayer 0,15 0,15
9K3aMeH
CamocTtosaTenpHas paboTa HpHU MPOMEKY-
TOYHOH aTTecTalyu, B T.4. (4ackl)
BBITNIOJTHEHHE KYPCOBOT'O IPOEKTa
BBIIIOJIHEHUE KYPCOBOU pabOThI
MOATOTOBKA K 3a4ETy 11,35 11,35
MOJITOTOBKA K DK3aMEHY
dopma NPOME3KYTOUHOM aTTecTallH (3auér 3auer ¢ 3auer ¢
(3a4eT C OIIEHKOM), IK3aMeH, 3allluTa Kyp- - .
OLIEHKOii OIIeHKOii

COBOTO MPOEKTa (PabdoThI))
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4. Conep:xxanme QU CHUINIAHBI

4.1. Conep:xkaHue TMCUMILIMHBI B pa3pe3e pa3jiesioB U NMoApa3ieioB
Pa3zgen 1.. ®Pusnyeckne OCHOBLI MEXaHUKH U OMOMEXaAHUKH

[Mogpazaen 1.1. dusznueckrue OCHOBBI MEXAHUKHU.

Kunemamuka u ounamuka nocmynamenbHo2o u 8pawamenbHO20 0BUNCEHUS MaAMepUdib-
HOU MouKu u meépoozo mena. 3axonvt Horomona. Momenm cunvt. Momenm umnynvca. Momenm
unepyuu. Ypasnenue momenmos. Ocnognoe ypasHenue OUHAMUKU 8PAUAMENLHO20 OBUNCEHUSL.
Paboma, mownocmo, snepeusi Mexanuuecxue ceoticmea meépovix mei. Buowvl oegpopmayuu. 3a-
kon I'yka. Ilpeden npounocmu. Jeghopmayus cosuea, kpyuenus u uzeuba. Mexanuueckue ceoti-
cmea buonozuveckux mxaueu. Kocmunasa mxkans. Mexanuueckue c6oticmea Kodxcu, Moy, mra-
Hell KPOBEHOCHbIX COCYO08.

[Tonpaznen 1.2. MexaHuka >XKMJIKOCTH ¥ T€MOIUHAMUKA.

T'uopocmamuueckoe oasnenue u e2o ceovicmaa. I uopoounHamura udearbHou HCUOKOCHU.
@opmyna Heromona. Cmayuonaproe meuenue. Pesxxcumol 0sudicenus socuokocmu. Ypagruenue
HepaspvieHocmu. Ypaenenue bepuynnu u cneocmeus us neeco. Cmamuueckoe u OUHAMU4ecKoe
oaelenue 8 nomokKe u Memoowvl ux usmeperus. I uopoounamuxa esasxoti sxcuoxocmu. Kosghghuyu-
eHmul 8A3K0cmu. 3aKOHbL ceMoOuHamuru. 3akon Cmokca 8 mexHono2uu MoaA0YHbIX NPOOYKMO8 U
npu ucciedosanuu kposu. Ilpumenenue 3aKk0H08 2UOPOOUHAMUKY 8 CElbCKOM X03sticmee. Du3su-
yeckue 0CcHo8bl 2udpoouHamuru. Mexanuxa cepoeuno-cocyoucmoti cucmemol. Qusuueckue
ce0UCmea Kposu.

[Tonpaznen 1.3. Konebanus u BonHbl. buoakycruka

Mexanuueckue konebanus. Jlunevnwiii capmonuyeckuti ocyuniamop. Quzuueckui masam-
Huk. Ce0000Hble u 3amyxarowue Koiebanus. Boinyscoennvle konebanus. Pezonanc. Pezonanc 6
buonozuueckux npoyeccax. Cnoacenue xonebanuti. KonebamenvHuvle npoyeccyl 8 OUON02UYECKUX
obvexmax. Boanwi 6 ynpyaux cpedax. Qusuyeckue ocHosvl akycmuku. Ilpupooa 3eyka. Ucmou-
HUKU 38yKa. Xapakmepucmuku 38yka. buonoeuueckasn axycmuka. Bocnpusamue 36yka. 3axon Bé-
bepa - @exnepa. Unghpazeyx u ynompassyk. Yaempazeykosas buoaxycmuka. Bonnogvle npoyec-
Cbl 8 IHCUBLIX OP2AHUSMAX.

Pa3nea 2. MosekyasipHast pu3HKa 1 TEPMOIHHAMHUKA

ITonpaznen 2.1. OCHOBBI KIaCCHYECKOW MOJIEKYJIIPHO-KHHETUYECKOW TEOPHUH.

OcHognoe ypasHenue MOoneKyIApHO-KUHemu4eckou meopuu 2asza. Pacnpeodenenue suep-
2uu no cmeneHam c60600vl. Buympennss snepeus uoeanvnozo caza. Pacnpedenenue monexyn no
ckopocmam. Pacnpeoenenue Bonvymana. buosnepeemuxa. fenenus nepenoca 6 opeanuszme.
Tennonpogoonocms. 3axkon @ypwe. Tennoomoaua. KoneexmusHulii meniooomen. Tennonepeoa-
ua. Jfugpgysus. 3axon Quka. Aenenus nepenoca 6 buonocuueckux cucmemax. Quzuveckue ocHo-
6bl mepmopezynayuu opeanuzma. Ilogsepxnocmuuiii ciotl 6 scuokocmsax. Kosghgpuyuenm nogepx-
HocmHo2o Hamsxcenus. Popmyna Jlannaca. Kanunnapuole sienenusn. opmyna bopenu — Kiwope-
Ha. KanunnapHule aenenus u 6uonocuyeckue npoyeccsi.

[Toapaznen 2.2. OCHOBBI TEPMOIMHAMUKHA OMOJIOTUYECKHX MPOIECCOB.

Tepmoounamuueckue napamempsvl u npoyeccvl. Tennoma u paboma. Ilepsoe nauano
mepmoounamuxu. Hzonpoyeccol. Ilpumenenue nepgoco Havyana mepmMoOUHAMUKY OJisl AHAIU3A
usonpoyeccos. Tennoémxocmo uoeanvHozo 2asa. ¥Ypasuenue Maiiepa. Beedenue 6 knaccuueckyro
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u Kkeanmogyio meopuio menioémxocmu. Ilonumponnwvie npoyeccol. Ypasuenue Ilyaccona. O6-
pamumvle u Heobpamumvle npoyeccvl. Bmopoe nauano mepmoounamuxu. I[lpunyun oeticmeus
mennosou mawunsl. L{uxn Kapno u meopema Kapro. Sumponus. Kueoti opeanuzm Kax omxpul-
mas mepmoounamuyeckasn cucmema. Ilepeoe nauano mepmoounamuxu 6 ouonoeuu. Ilpespauye-
HUe SHepauu 8 OUONOSUYECKUX CUCEMAX U IHepeemuyecKull 6aianc xueozo opeanusma. Tenno-
nPOOYKYUsL. 3a8UCUMOCMb CKOPOCMU MENI00MOAYU U YACMOMbl ObIXAHUSL OM MACCHL HCUBOMHO-
20. Akkymynuposanue snepeuu 8 monexyrax ATD. [lepenoc menna 8 sncusvix opeanusmax. Bmo-
poe Hauano mepmoournamuxu ¢ ouonocuu. KII/[ moiuysl. Ckopocmsb uzmeHenus SHMPONUU u
cmayuonapHoe cocmosanue. Dopmyna Ilpuzosicuna.

Pa3zpnen 3. DiieKTpU4ecTBO U MArHETU3M

ITonpaznen 3.1. Dnexkrpocraruka.

Onexmpuueckoe none u ezo xapakmepucmuku. Paboma no nepemewenuro 3apsaoa 8
anekmpocmamudeckom noie. Ilomenyuanvuelii xapakmep snekmpocmamuyeckoeo nois. Ilo-
menyuan. 1Ipo8oOHUKU 8 INeKMPOCMaAmMuiecKkom noje. Diekmpocmamuyeckas 3auuma. 3azem-
JleHue 21eKmpoyCmaHo8oK. JJuanekmpuxu  dnekmpuyeckom noie. Iloaapuzayus Ousiekmpukos.
Husnekmpuueckass nponuyaemocms. J[usnekmpuueckue Ce0UCMEa MKAHel  Op2aHu3Md.
Inexmpoémxocms. Konoencamopwvi. DnekmpoémMkocmy KIemoyHvlx Memopan. DHepeus dJieK-
MPUYECKo2o noJis.

[Toxapaznen 3.2. IloCTOSIHHBIN IEKTPUUECKUN TOK.

3axon Oma 6 unmeepanvhoil u 8 oughgpepenyuanvroi gpopme. Tennosoe Oelicmsue sex-
mpuuecko2o moxka. /lelicmeue nocmosHHO20 1eKMPUYECKO20 N0l HA OP2AHUSM HCUBOTHBIX.
Membpannwviti nomenyuan. Ypasnenue Hepucma. Mexanusm obpazosanusi OuonomeHyuanos.
Qu3suueckue 0cHOBbL 21ekmporapouozpaghuu. IIpoxoscoeHue 31eKmpuecKko2o moka uepes Hcu-
8ble MKAHU.

[Tonpaznen 3.3. MaruuTHOE HOJIE.

Maenumnoe e3aumooeticmeue I’lpOGO@HMKOG‘ ¢ mokom. Maeuummnoe none. 3axon AMnepa.
3akon buo — Casapa — Jlannaca. 'eomacnumnoe none u e2o GuuUAHUE HA HCUBbIE OPSAHUIMBL.
Onexmpomacnumnan unoykyus. Camounoykyus. Hnoykmusnocmo. [leticmeue nepemeHnoco
MACHUMHO20 MO HA OP2AHUBM MIEKOnUmaiowezo. JHepeus MacHUMHO20 Noaf. DieKmpude-
CKULL MOK 8 2a3aX U 8 HCUOKOoCcmsxX. 3akoH NIEeKmpousa.

Paznen 4. Ontuka u kBanToBasi puznka. JjieMeHThI PoTodHOTOTrHHI

[Mogpaznen 4.1. ['eomerpuueckas ontruka. BoiHoBast onTuka.

Ipupooa ceema. Ceemosoovt u ux npumenenue. Ocnoswl homomempuu. Pomomempuye-
cKue GenuduHbl U eOuHuybl ux uzmepenus. llpumenenue gpomomempuu 8 HCUBOMHOBOOCHEGE.
Hnmepghepenyus ceéema, cnocobwl eé nabaroodenus u npumenenue. Jugppaxyus ceema. /ugppax-
yuonnas pewémka. Ionapusayus ceema. Ilonapuzosannviii u ecmecmeeHmbvlll ceem. 3aKOHbI
Mantoca u bprocmepa. Bpawenue niockocmu noaapuzayuu ONMuvecku aKmusHbLMU 8elecmea-
mu. [ucnepcus ceema. Cnexmpuol u ux munwvl. Cnekmpanvusiti anaius. Bzaumooeiicmsue ceema
¢ geugecmeom. Tloenowenue ceema. 3axonvt byeepa u bBepa. buonocuueckoe 3nauenue corHeyHo-
2o céema. Ilpumenenue ynompaguonremosoeo ceema 01 canayul 6030YUHOU Cpeobi.

[Tonpaznen 4.2. TernoBoe n3nydeHue. KBaHTOBBI MEXAaHU3M U3JTyYEHUS CBETA.
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Tennosoe uznyuenue. 3axon Kupxeogha. 3akon Cmeghana — borvymana. 3akon cmewjenus
Buna. Tennoeoe usnyuenue mena srcueomnuix. Keanmoewiii mexanuzm uznyuenus ceema. Popmy-
aa Ilnanka. @omosghghexm. Keanmoswiii mexanusm noerowenus ceema. KopnyckynapHo-
sonHogou oyanuzm. Ilonamue o homoxumuyeckux u ghomoobuonocuveckux peaxyusax. buogusuxa
3PUMeNbHO20 0CHPULMUL.

Pa3nes 5. AtomHas u siiepHas GU3UKa

[Moapaznen 5.1. [Inanerapuas monens atoma. Teopust bopa.

Cmpoenue 31exkmpoHubix 00on04uex amoma. Keanmoeulii mexanusm 31eKmpOHHbIX nepe-
X0008. ObvsAcHeHUe CneKMPAlbHbIX 3aKOHOMepHocmel. JIlomunecyenyus u eé npumeHeHue 6
eéemepunapuu. Boninosvie ceoticmea snekmponos. Bonnosas gynuxkyus.

[Mompaznen 5.2. Ontuyeckue KBAHTOBBIE T€HEPATOphl. BUabl paaroakTUBHOTO H3ITyde-
HUS U €r0 MPOHUKAIOIIAsI ClIOCOOHOCTh. CTpOeHHEe aTOMHOTO Spa.

Onmuueckue Keaumosvie ceHepamopol. prweHeHue aas3epoe. Penmeenosckoe usiyve-
Hue. Tloznoujenue peHmeeH08CK020 U3NYYEeHUs. geujecmeom. Buovl paouoakmuenozo uziyuenus u
€20 npoHuKarwas cnocoonocms. Memoovl pecucmpayuu paouoakmusHo2o usiydenus. Cmpoe-
HUue amomHozo siopa. Aoepuvie cunvl. Mzomonwl u uzodapul. Ilpumenenue paouoakxmusHuix uzo-
monoe 6 6emepuHapH0ﬁ Medumme. qyecmeumeﬂbﬂocmb HCUBBLIX OP2AHU3SMOE K IJleKmpomac-
HUMHBIM NOJAM PA3IUYHOU Yacmombl. JlemanvHvle 003bl.
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4.2. PacnipenejieHHe KOHTAKTHON U caMOCTOAITEJILHON padoThl NPH NMOATOTOBKE

K 3aHATHUAM IO moapasjaejiam

4.2.1. Ounas popma o0ydeHus

KonrakrtHas pabota

Paznenbl, moapaszaesnsl JUCIUILUTMHbI CP
JICKITUHU ‘ JI3 ‘ 113
Pa3zpen 1
@Du3uyecKue OCHOBbI MEXAHUKH H OHOMEXaHUKHU

[Tonpaznen 1.1. ®usnueckue OCHOBBI MEXaHUKHU 1 6
[Toapaznen 1.2. MexaHuka *UJKOCTH U TEMOMHAMUKA 2 4
[Moapaznen 1.3. Konebanus u Boiubl. buoakycruka 2 2

Pa3znen 2

MouJiekyJsipHasi pu3MKa M TEPMOAUHAMHKA

[Toapaznen 2.1. OCHOBBI KJIaCCUYECKON MOJIEKYJISIPHO- 2 2 5
KMHETUYECKOU TEOPUH
[Tonpazaen 2.2. OCHOBBI TEPMOJUHAMUKN OMOIOTHUECKHUX 9 9 5
MIPOIIECCOB

Pa3znen 3

JIeKTPUYECTBO U MATHETH3M

[Tonpaznen 3.1. DnekTpocTraTuka 1 4
[Tonpaznen 3.2. IIoCTOSHHBIN 3JIEKTPUUECKUM TOK 1 4
[Toapaznen 3.3. MarauTHOE T0JIE 2 2 5

Paznen 4

OnTnka 1 KBaHTOBasA GU3NKAa. DJIeMeHThI GOoTO0HOIOTHH

[Tonpaznen 4.1. I'eomerpuueckas ontuka. BosHoBas ontuka 2 2 4
[Toapaznen 4.2. TeroBoe uznyuenne. KBaHTOBBIN MeXaHU3M 1 2 5
U3ITyYEHUs CBETa

Paszpnen 5

ATOMHas ¥ siiepHas puU3NKa

[Tonpaznen 5.1. [Inanerapuas monens aroma. Teopust bopa 10
[Tonpazaen 5.2. OnTuyeckue KBaHTOBBIE TeHEPATOPhI. BUbI
PaIuOaKTUBHOTO U3TYyUEHHUS U €ro MIPOHHUKAIOIIAs CII0C00- 2 14
HOCTh. CTpOEHHE aTOMHOTO Sipa
Bcero 16 32 48
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4.2.2. 3aounas ¢opma oOyueHuUs

KonrakrtHas pabora

Pasnensl, nonpa3aesbl IMCUUIUIMHBI CP
JIEKLIUH ‘ JI3 | 113
Pazpnen 1
Pu3nyecKue 0CHOBbI MEXAHUKHU M OMOMEXaHUKH

[Toapazaen 1.1. duznueckue OCHOBBI MEXaHUKU 1 10
[Toapaznen 1.2. MexaHuKka )KUJIKOCTH U T€MOIMHAMUKA 1 10
[Toapaznen 1.3. Konebanus u BosiHBL. buoakyctuka 1 10

Pazjen 2

Mouiekyasipaasi GUM3HUKa ¥ TEPMOJUHAMHUKA

[Toapaznaen 2.1. OCHOBBI KJIACCUYECKON MOJIEKYJISIPHO- 1
KMHETUYECKOU TeOpuu
[Toapaznen 2.2. OCHOBBI TEPMOAMHAMUKHI OUOTOTHIECKUX 1 10
IPOLIECCOB

Pa3nea 3

DJIEeKTPUYECTBO M MATHETU3M

[Toapaznaen 3.1. DnekrpocTaTuka 1
[Toapazaen 3.2. IToCcTOSAHHBIN AMEKTPUICCKUN TOK 1 10
[Toapaznen 3.3. MarauTHoE 110J1€ 1 10

Paznen 4

Onrtuka u KkBaHTOBasA pu3nka. JjaeMeHThl GOTOOH0JI0THHI

[Toapaznen 4.1. 'eomerpuyeckas ontuka. BomHoBas ontuka 1
ITonpaznen 4.2. Tennosoe uznyuyeHue. KBaHTOBBII MeXaHU3M 1
W3JIYYCHHS CBETA

Pazgen 5

AToMHas M saepHast Gusnka

[Tonpaznen 5.1. Ilnanerapuas monens aroma. Teopus bopa 13
[Tonpaznen 5.2. OnTuyeckue KBaHTOBbIE TeHEPaTOPhl. Buibl
PaZIMOaKTUBHOTO M3IYUYSHHS U €r0 IPOHUKAIOIIAs CIIOC00- 13
HOCTh. CTpO€HHE aTOMHOTO sijipa
Bcero 4 6 86
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4.3. IlepeyeHb TeM U YUeOHO-METOANYECKOT0 0OecnedyeHUus Il CAMOCTOSITeIbHOI PadoThI

o0yuyawuuxcst
Y4eOHo-MeTOoAMYECKOE 00€eCIIeueHHE O0BéM, 4
No | Tema camoCTOSITENBHOHN pa- dhopma obyue-
/1 0OTHI Ne cpa- Hus
HcTounuk
HHI] Ou- 3ao0u-
Has Hast
du3ndecKne 0CHOBBI
1 9-28 10
MEXaHUKH
MexaHuka JKUIKOCTH U
2 A 47-51 10
reMoauHaMHKa
Kone6anus 1 BOJIHBL.
3 34-43 10
buoakycruka o
Opraam3aIys caMOCTOSTEIHLHOM
OCHOBBI KJ1aCCHYECKOM paboTHI IO AMCLIUTUIHHE
4 MOJIEKYJIIPHO-KUHETUYECKON | OCYHIECTBISETCS B COOTBETCTBUM C 57-58 5
TEOpHH METOJIUYECKUMHA YKa3aHUSIMH -
) Kypc ¢usuku: yaebHOe mocodune
5 5 CHOBBI TCPMOAMHAMUKH JUTS CTYJICHTOB BBICIIUX YYCOHBIX 60-70 5 10
MOJIOTHHYECKUX MPOLUCCCOB | 47 p oy OBy HAIOIHXCS TTO
6 IMocTosHHBIN QJICKTPUIECKUHN | TexHUUECKUM HaIpaBJICHUSIM 107-120 10
TOK IMOJATOTOBKH U CIIELHUAIBLHOCTSM /
[A. H. JIlapuonos u np.] ;
7 MarHuTHoOE 1oJjie N N 141-160 5 10
Boporexckuit rocynapCTBEHHBIH
8 ['eomerpuyeckas ontuka. | 3TPapHBIM yHHBCPCHTET .— 163-182 4
BoJIHOBAs ONTHKA Boposnex: Boponexckuil -
rOCYJapCTBEHHBINA arpapHbIi
Temnosoe nsnyuenue. ynuBepeuret, 2016.— 203 c.: un.
9 KBaHTOBBIN MEeXaHU3M — JlomyIieHo HayJHO- 184-186 5
H3JTy4CHUsI CBETA MeToandeckuM COBETOM 10
¢uznke MuHHCTEpPCTBA
ITnaneTapHas Mozenb atoMa. | oOpasoBaHus ¥ Hayku Poccuiickoi
10 P 9 p 4 187-190 | 10 13
Teopus bopa Denepanuu
http://catalog.vsau.ru/elib/books/b
OnTuyecKkre KBaHTOBBIE 131301.pdf>.
reHepaTopsl. Buapl
aJIMOAKTUBHOI'O U3J1y4YeHUs
11 | P Y 196-200 | 14 13
U ero MPOHUKAIOIIAs
cnocoOHOCTh. CTpoeHue
ATOMHOTO siJIpa
Bcero 48 86



http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf
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5. ®OH/I OLIEHOYHBIX CPEACTB /I POBeAeHUs MPOMEKYTOUYHOM aTTecTAlMU H
TeKyLero KOHTPOJIsi

5.1. dtanbl popMUPOBAHUS KOMIIETEHIIH A

NHaukaTop 10CTHKEHUS
MMoapazaen AUCHUIIHHBI KoMmnerenunus O —
1.1. ®usnyecKkrue OCHOBEI 32
MEXaHUKH OIIK-1 V3
H5
1.2.M 32
H.al\;IHszaHHKa JKMIKOCTH U T'eMOIH- OITK-1 V3
H5
1.3. KonebaHus 1 BOJIHEL 32
buoakycruka OIK-1 3
H5
2.1. OCHOBBI KJIACCHYECKOU 32
MOJIEKYJIIPHO-KMHETUYECKOMN OIIK-1
TEOPUH y3
2.2. OCHOBBI TEPMOAMHAMUKH OHOJIO- 32
OIIK-1 V3
TUYECKUX TIPOLIECCOB
H5
32
3.1. DnekTpocTaTuka OIIK-1 s
32
3.2. I1oCTOSIHHBIN 2JEKTPUUECKUN TOK OIIK-1 y3
H5
32
3.3. MaruuTHOE I10JIe OIIK-1 V3
H5
4.1.T 32
.1. 'eomeTpuyeckas ontuka. BomaHo- OIK-1 V3
Bas OINTHKA
H5
4.2. Tennosoe nznyuyenue. KBaHToBbII 32
OIIK-1
MEXaHU3M M3J1yYEHHUs CBETa V3
5.1. [Inanerapuas mozaens aroma. Teo- OIK-1 %
pus bopa
5.2. OnTuyeckre KBaHTOBBIE T€HEPaTO-
pbl. Buabl painoakTUBHOTO U3ITy4YEHUS OITK-1 3
Y €ro MPOHUKAIOIIAST CTIOCOOHOCTb.
CtpoeHune aTOMHOrO siipa
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5.2. lllkaapl 1 KPUTEPHUHU OLIEHNBAHUSA TOCTHKEHUSI KOMIIETEH NI

5.2.1. Illkajapl OEHUBAHMSA JOCTHKEHUS KOMIIETEHIMIA

Bun onenku OrneHku
N HEYJIOBJICT- | YJOBJICTBO-
AkanieMuieckas OIleHKa Mo 4-x 0aJUTbHOM IIKae XOpOIIO | OTIUYHO
BOPHUTENBHO | PHUTENHHO

5.2.2. Kputepuu olleHUBAHUS JOCTUKEHUS KOMIIETEHIUI

Kputepuu oneHku Ha 3a4eTe C OLICHKOU

Onenka, ypoBeHb
JOCTHKCHHUS
KOMITETEHIIUM

Ornrcanne KpuTepueB

OTIM4YHO, BEICOKHI

CrymeHT noka3aJl MOJIHbIC U TIIyOOKHE 3HAHHUS MPOTPaMMHOI0 MaTepua-
Jia, IOTUYHO U apryMEHTHPOBAHO OTBETHJI Ha BCE BOMPOCHI SK3aMCHAIIH-
OHHOTO OWJIeTa, a TAKXKE Ha JOMOJHUTEIBHBIC BOMPOCHI, CIIOCOOCH caMo-
CTOSITENILHO PEIIaTh CIOXKHBIC 3a/1a4H JUCIUITIIHHBL

Xopouo, MPOJABUHYThINA

CryneHT TBepJ0 3HaeT MPOTPAMMHBIN MaTepHall, TPaMOTHO €Tr0 U3jaraer,
HE JIOMTyCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE, JOCTATOYHO IOJIHO
OTBETHJI Ha BOIIPOCHI 9K3aMEHAIIMOHHOTO OMIeTa M JOTIOTHUTEIBLHEBIE BO-
IIPOCHI, CIIOCOOEH CaMOCTOSTENBHO pellaTh CTAHJAPTHBIC 3a]a9d JTHUCIIU-
IUTAHBI

CryneHT mokas3al 3HaHME TOJbKO OCHOB IPOrpaMMHOIO MaTepuaia,
YCBOMWJI €T0 MMOBEPXHOCTHO, HO HE AOIYCKaJ IpyOBIX OIMIMOOK MM HETOY-

Y 10BIIETBOPUTEIBHO, o
HODOLOBLL HOCTeH, TpeOyeT HABOAIIMX BOIIPOCOB JUIsl TPABHIILHOTO OTBETA, HE OT-
p BETWJI Ha JIONOJHUTEIbHBIC BOIPOCHI, CIOCOOEH peIIaTh CTaHJIAPTHBIC
3aJla4y¥ JUCIUILIMHBI C IIOMOIIBIO TPEno/iaBaTels
CTyIeHT He 3HaeT OCHOB IPOTPaMMHOI0 MaTepHualia, JIOIMyCcKaeT Ipyonie
HeynosnerBopurensHo, A borp p » HOTLY Py

KOMIICTCHIIMA HE OCBOCHA

OIIMOKYU B OTBETE, HE CIIOCOOCH pelllaTh CTAaHAAPTHBIC 3a7a4d JUCIIAILIHU-
HBI JAX€E C NOMOILBIO MPENoAaBaTes

Kpurepuu onieHKH TECTOB

OrneHka, ypoBeHb
JOCTHUKECHHSA
KOMIIETEHITHI

Omnucanune KpuTepueB

OTIUYHO, BRICOKUH

Copep:xaHne IpaBUIHLHBIX OTBETOB B TecTe He MeHee 90%

Xopouo, MpoABUHYThINA

Copep:xaHne IpaBUIHLHBIX OTBETOB B TecTe He MeHee 75%

Y 10BJIETBOPUTEIIBHO,
[IOPOTOBBIN

Copep:xaHne IpaBUIbHBIX OTBETOB B TecTe HE MeHee 50%
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HeynosnerBopurenbsHO,
KOMITIETEHIIUA HE OCBOCHA

Copep:xaHue IpaBUIBHBIX OTBETOB B TecTe MeHee 50%

Kputepuu o1leHKH yCTHOTrO onpoca

Onenka, ypoBeHb
JIOCTHKEHHUS
KOMITETCHIIHI

Onucanue KpUTepUEB

3auTeHo, BEICOKHI

CryneHT IeMOHCTPUPYET YBEPEHHOE 3HAHHE MaTepraa, YeTKO BhIpaXkaeT
CBOIO TOYY 3pEHMs MO PaccMaTpHUBaEMOMy BOIPOCY, NMPHUBOJS COOTBET-
CTBYIOILIE IPUMEPHI

3auTeHo, IPOABUHYTHII

CTyneHT AeMOHCTPUPYET YBEPEHHOE 3HAHHE MaTepHuaja, HO JOMyCKaeT
OTZEJIbHBIE [TOTPEIIHOCTH B OTBETE

3auTeHO, TOPOTOBBIi

CTyIeHT JeMOHCTPUPYET CYNIECTBEHHBIC MPOOETbl B 3HAHUAX MaTepUaa,
JIOTTYCKAET OIIMOKY B OTBETaX

He 3aureHo0, KOMIIETCHITUS
HE OCBOCHA

CTyleHT JCMOHCTpUPYET HE3HaHHME Marepuaia, [OMyCKaeT TpyObie
OLIMOKHU B OTBETAX

Kpurepuu olleHKH penieHus 3a1ay

Orenka, ypoBeHb
JOCTHKEHUS
KOMIIETEHITAI

OnucaHue KpuTepueB

3a4TeHO, BEICOKHH

CTyeHT yBepeHHO 3HaeT METOAMKY U aIrOPUTM pEUIeHHs 3a/1a4yH, He J10-
MyCKaeT OIMOOK MPH €€ BBITOTHEHHH.

3a4TeHo, IPOJABUHYTHII

CTyZeHT B LIEJIOM 3HAaeT METOAMKY M aJlfOPUTM PELISHHsS 3aJlauH, He JI0-
MyCKaeT rpyObIX OMMOOK MPH €€ BBHIIIOIHEHHH.

3a4TeHO, TOPOTOBBIi

CTy,I[eHT B IICJIOM 3HACT MCTOJUKY U AJITOPHUTM PCHICHUA 3a4da4u, NOITYyC-
KaeT OIIMOOK Inpu €€ BBIIIOJIHCHUH, HO CII0COOCH HUCIPAaBUTh UX IIPU I10-
MOIIH IMPErogaBaTeiis.

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

CTyzneHT He 3HaeT METOJAWKY M ajJTrOpUTM pEIIeHHs 3aJaud, JOIMyCKaeT
rpyOble OMMOKHM NpHU €€ BBINOJHEHWH, HE CIOCOOEH HCIPAaBUTh UX IPHU
HOMOIIH [IPEroJaBaTes.

5.3. MartepuaJbl 1Jis1 OLEHKH J0CTHKEHHs] KOMIIeTeHIIUI

5.3.1. OueHo4HbIe MATEPHAJIBI IPOMEKYTOUYHOM aTTeCTALMHU

5.3.1.1. Bonpocsl Kk 3K3amMeHy
He npenycmortpen

5.3.1.2. 3agauu K IK3aMeHYy (3a4eTy ¢ OlleHKOI)

Ne Conepxanue Kowmme- NAK
TeHUHs
3anuiuTe peueHnue ypaBHEHUS TapMOHMUYECKOTO KoyieOaHUs ¢
1 | ammurynoit 4=5 cm, eciu 3a Bpemsa t=/ mun cosepmaercs | OIIK-1 H5
N=150 xonebanuii, a HauaabHas (a3za KoneOaHul po=r/4.
2 | MarepuanbHas Touka Maccoil m=2(0 2 coBepmaer rapmonuue- | OIIK-1 y3
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ckue KojebaHusi c amrumtyaon 4=5 cm. Ilepmonm xomeba-
Huit 7=10 c. Onpenenure 3Ha4€HHE CKOPOCTU U YCKOPEHHUS Ma-
TEepUAJIbHOI TOYKH B MOMEHT BPEMEHH, KOTOPOMY COOTBETCTBY-
et daza p=60°.

MasTHHK coBepIIaeT 3aTyxaromue KojaeOaHus ¢ jJorapupmuye-
ckuM JekpeMeHToM 0=0,0/. Kakoe uucno koieGaHMii JOJKEH
COBEPIINTH MASITHUK, YTOOBI €r0 aMIUIUTYAa YMCHBIIUIIACH B TPH
paza?

OIIK-1

v3

Onpenenure pe30HAHCHYIO YaCTOTY Vv, KOJIEOATEIbHONW CUCTEMBI,
ecnu coOCTBEeHHasi 4yactora kosebanuii vo=300 [y, a norapud-
MHUYECKHH TEKPEeMEHT 3aTyXxanus 0=0,2.

OIlK-1

H5

[MpyxunHBI MasTHUK kEcTKOCThIO K=10 H/m ¢ Tpy3oMm Mmac-
coit m=100z coBepiacT BBIHY)KJECHHbIE KOJCOaHHs B BSI3KOU
cpene ¢ koddduumenTom conpotusneHns r=2-107 xz/c. Onpe-
nenure KOd(PQPUIMEHT 3aTyXaHus f U PE30HAHCHYIO aMILIUTY-
oy Ap, €cliM aMIUTUTYAHOE 3HA4YeHHE BBIHYKAAIOMEH CH-
JIBI Fmax:]0 MH.

OIIK-1

v3

3aBUCUMOCTh MPOUJICHHOTO TEJIOM IyTH S OT BpeMe-

Hu t 3agaéres ypasaeHnem: S=A-t+Bt2+C-t3 rne A=2 m/c, B=-4
m/c?, C=8 m/c®. HaiiTu: a) 3aBHCHMOCTB ckopocTH V(1) i ycKope-
Hust a(t) ot Bpemenu; 0) paccrosiHue S1, MPOIICHHOE TEJIOM 32
Bpems t1=0,5 ¢ mocie Havana ABMXKEHUS; B) CKOPOCTh V1 M YCKO-
penue ax Tena uepe3 Bpems 11=0,5 ¢ mocie Havyanga JBUKCHUSI.

OIIK-1

v3

Onpenenure CpenHIOI KBaJAPAaTUYHYK) CKOPOCTh Uxg MOJIEKYII
UJIeaTbHOTO Ta3a, IJIOTHOCTh KOTOPOTO TpH AaBieHuu p=35 klla
coctaBiseT p=0,3 ke/MS.

OIIK-1

HS5

Ornpenenure yaenbHbIE TETNIOEMKOCTU Cv M Cp CMECH YTIICKUCIIO-
ro rasa Maccoif mi=3 2 1 azotra Maccor my=4 2.

OIIK-1

v3

Kucnopon maccoit m=32 2 HaxoIUTCA B 3aKPBITOM COCYJIE TIOJ
nasinenueM p=0,1 MIllanpu Ttemneparype 7=290 K. Ilocne
HarpeBaHus JaBJE€HUE B COCYJIe MOBBICHIIOCH B 4 pa3a. Ompeje-
JIMTE KOJIMYECTBO TEIIOThI Q, cOO0IIeHHOM Ta3y.

OIlK-1

HS5

10

[Ipy HOpMaNbHBIX YCIOBUSIX CPEIHAS AJIUHA CBOOOAHOrO mpoode-
ra atomoB remusi A=1,85-10"° m. Omnpenenure kodhGULIUEHT
mnddyzuu D reaus.

OIIK-1

H5

11

Kakoe KonuuecTBO TEIIOTHI BBIAEIUTCS B PE3UCTOPE C COIPO-
tuBienreM R=175 Om 3a TpeThlO0 CEKYHIy MOCIe TOIKIIOUYCHHS
ucrounuka JJIC, ecnu cuia TOKa yBEIMYMBAETCA B TEUEHUE
BpeMmeHu At=8 ¢ no nurerHoMy 3akony oT 11=0 mo I2=16 4.

OIlK-1

HS5

12

Onpenenure KOJIUYECTBO TEIUIOTHI, KOTOPOE BBIJIEIUTCS B PE3U-
ctope ¢ comportuBiearneM R=20 Om mocne OTKIIOUYEHUS UCTOY-
HUKa, €CJIM CHUJIa TOKA MPU ATOM YMEHbIIIAETCs 10 3aKOHY: |=lg-€”
e lo=12 4; 6=900 c™.

OIlK-1

HS5

13

Omnpenenute IJIOTHOCTh TOKa, €ciau 3a Bpems At=0,5 c depes
MPOBOJAHWK C  IUIOMIAJBI0  TOMEPEYHOTro  cedeHus S=3,2
wmm? ipormmoN=5-10° 51exTpoHOB.

OIlK-1

HS5

14

JlBa ucrounmnka ¢ 3/IC E1=5B u E>=3 Bu BHyTpeHHUMH co-
MPOTUBJIEHUAMU I1=I2=2 Om NOJKIIOUYEHBI MAPAJUIEIIBHO PE3U-
cTopy ¢ compotuBieHueM R=/ Om. Omnpenenurte cuUIy TOKa B
pe3ucTope.

OIIK-1

H5

15

I[Ba JUIMHHBIX MAapaJlJICJIbHBIX MMPOBOAA HAXOAATCA B BO3AYXE Ha

OIIK-1

HS5




Crpanuna 17 u3 30

pacctosgHuu F=5 cm apyr ot apyra. [lo nmpoBogHUKaM TEKYT TO-
ku cunoi 1=I2=5 A4 B DpPOTUBOMOIOKHBIX HAIPABICHUSIX.
Onpenenure UHIYKIUIO MArHUTHOTO TOJISI B TOUKE, HAXOASIIEH-
Cs Ha paccTosiHuM 1=4 cM OT OJHOrO W I2=3 cM OT APYroro
IIPOBOJA.

5.3.1.3. Bonpochl K 3a4eTy ¢ OLIEHKOii

Ne Conep:xanue Kommne- NAK
TeHUHs

1 'maponnHamuka uaeanbHOM KUJKOCTH. Y paBHEHUE HEPA3PbIB- OITK-1 H5
HOCTHU MOTOKA. YpaBHEeHHE bepHyuin.
Bsizkocts. 3akon HeroTona s Bsaskoctu. KoaddunueHT Bsizko-

2 OIIK-1 v3
ctu. 3akoH CToKca.

3 HproToHOBCKHE 1 HEHPIOTOHOBCKUE KUIKOCTH. JlamMuHapHOe 1 OITK-1 H5
TypOyJIeHTHOE TeueHHe KuaKocTu. Yncno PeitHonbca.
OcHOBHbIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOI TeOpHUH

4 | (MKT). Onsritsl, noareepxaatonue MKT. OcHoBHOE ypaBHEHHE OIIK-1 32
MKT.
[ToBepXHOCTHBIH €10 B KHUIKOCTIX. KoaddunmenT mosepx-

5 | HocTHOrO HaTshkeHHs. CBOOOIHASI HHEPTHS TOBEPXHOCTHOTO OIlK-1 v3
CJI051 )KMJIKOCTH.

5 JlomoHUTEIbHOE AaBIIEHUE TI0]] HICKPUBIICHHOM MOBEPXHOCTHIO OTIK-1 15
xujkoctu. Popmyiia Jlammaca.
CmaunBanue u HecMaunBanue. Kanumisipuele siBienus. @opmy-

7 OIlK-1 HS5
sa bopennu-Xopena.

3 [lepBoe Hauano tepmoauHamuku. M3onporneccel. Pabota nne- OTIK-1 3
QJIBHOTI'O T'a3a IPU U30IPOLIECCaX.
AnmnabatHbii npouecc. YpaBHenue Ilyaccona. Monsipable Ten-

9 | I0EMKOCTH NPH MTOCTOSIHHBIX JaBJICHUU U 00beMe. Y paBHEHUE OIIK-1 32
Maiiepa.

10 Onexrpuueckue 3apsaapl. 3akoH Kyiona. DiekTpudeckoe mnode. OIK-1 V3
HanpsikeHHOCTD 3J€KTPUYECKOTO MOJIsl.
IIpencraBienust 0 CBOMCTBAX MPOCTPAHCTBA U BPEMEHH, JIeXKa-

11 | mume B ocHOBE Kiaccu4yeckor Mexanuku. [locTymarensHoe ABU- OIIK-1 32
KEHHME TBEPAOrO Tesa. paanyc-BeKTop. CKOpPOCTh U YCKOPEHHUE.
JlnHamuka MaTepualbHON TOUYKHU U MOCTYINATEIbHOTO JBUKEHHUS

12 TB?pI[OFO Tena. 3aKOH MHEPLMH U NHEPLIUAIbHBIE CUCTEMBI OT- OIK-1 3
cuéra. 3aKOHbI TUHAMUKU MaTepuaibHOW TOYKU U CUCTEMBI Ma-
TE€PUAJIbHBIX TOYEK.

13 Bremnue u BHyTpeHHne cuibl. L{eHTp Macc MeXaHMYECKOU CH- OIK-1 0
CTEMBI M 3aKOH €r0 JIBUKEHHUSI.

14 3aKOH COXpaHEHHs UMITYJIbCA U €0 CBSA3b C OJTHOPOAHOCTHIO OITK-1 v3
IIPOCTPAHCTBA.

15 | Heynpyruii yaap. @yHaaMeHTaIbHBIEC B3aMMOJICUCTBUS M CHITBL. OI1K-1 32

5.3.1.4. Bonipocsl k 3a4eTy
He npenycmotpen

5.3.1.5. IlepevyeHb TeM KypCOBBIX IPOEKTOB (PadoT)

He npenycmoTtpensl

5.3.1.6. Bonnpocsl k 3a1uTe KypcoBOro npoexra (padorsi)

He npenycmotpen
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5.3.2. OnleHOYHbIE MATEPHAJIBI TEKYIEr0 KOHTPOJIA

5.3.2.1. Bonpocskl TecTOB

Komme-
Ne Conep:xxanue NIAK
TEeHIUSA
Kaxkoe nuddepenimanbsHoe ypaBHEHUE ONTUCHIBAET BBIHYK/ICH-
HbIE TAPMOHHYECKUE KOJIeOaHms?
2
dx
1. 7 +@, - X= 0
1 dt OIK-1 32
d’x dx
2. —+2B-—+wyx=0
dt
d*x dx F,
3. ——+2B-—+wjx=—"-cosm,t
dt m
Ha pucynke nokazassl pe3o- A
HaHCHBIE KPUBBIE TPEX KOJIE- Py
OatenbHBIX cucTeM. Kakas
cucTtema o0J1a1aeT Hanbob-
M KO3 UITUEHTOM 3aTy- _ b
XaHus? 0 ;1
W (O] 9 W .. » W
pes 1 pes < pes 3 _
2 1. TlepBas. OIK-1 Y3
2. Bropas.
3. TpeTss.
4. Koaddunuenr 3a-
TYXaHHs OJJMHAKOB BO BCEX
TpEX CUCTEMAX.
Pe3onancHas mukiInyeckast 4acToTa onpezaensercs: GopMysiou:
Kk
1. w,=,|—
m
2 2 -
3 2. o=} - p OIIK-1 32
_ [ 2 2
3. w, =y -2p
lap u monas cdepa, UMEIOIINEe OANHAKOBBIE MAacChl M PaINYCHhI,
CKaTBIBAIOTCS TI0 HAKJIOHHOM TIOCKOCTH 0€3 MPOCKATb3bIBAHMS C
OJHOW U TOM € BBICOTHI. Y OCHOBAHUS HAKIIOHHOW TMJIOCKOCTH:
1. CkopocTu Ten OAMHAKOBBI.
4 e OIIK-1 H5
. CxopocTtsb mapa 6osble.
3. CkopocTts moJoi cdepsl OobIie.
4. OTBeT HEOJHO3HAYEH.
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Hcnonb3ysa teopemy llreitHe-
pa, OMpeneNnuTe, BO CKOJIBKO
pa3 yBEIUMYHUTCS MOMEHT HUHEp- ; "
UU Kojbla paauycoMm R, ecnu g
OCh BpalleHUsl TMEPEHECTH U3
[EHTpa KOJIbIla Ha €ro Kpaii.

1. B4 paza.

2. B2 pa3a.

3. B 1,5 pa3za.

4. B3 paza.

OIIK-1

H5

KoJeco Bpamaercs ¢ yriIoBbIM YCKOpeHHeM e=2 pad/c?. MoMeHT
uHepuuu Koneca J=/ x2-m?. MOMEHT yCKOPSIOIIEH CHIIBI PABEH:
1. M=0,5 Hm.
2. M=0,25 H-m.
3. M=2Hw.
4. M=4 Hwm.

OIIK-1

v3

Kaxwe mpouecchbt
n300pakeHbl Ha A

puc.a, 0. p 14 v P
1. Puc.a - u3o- / Vs / p,
OapHBIi, puc.6 -
M30XOPHBI. s v /
2. Puc.a - u3o- /0 o’
XOPHBIH, pHC.0 - 0 7 0 T
n300apHBIH.
3. Puc.a - uszo-
TEepMHUYECKUH, puc.6
- N300apHBIN.
4. Puc.a uzoxop-
HBIH, pHC.0 - H30-
TEPMUYECKUH.

a) 0)

OIIK-1

32

Temneparypa raza paBna 7. CpeqHsiss KHHETHUECKasi YHEPTUs 110-
CTYMaTeJIbHOTO JIBMKEHUSI OJTHOM MOJIEKYJIBI ra3a paBHa:
3
1. —KT
2

2. §KT
2

3. §VI(T.
2

OIIK-1

32

B kakoMm 3 nepeyrcieHHbIX MPOIECCOB TEINIOEMKOCTh MaKCH-
MaJibHa?

1. B u3o0xopHOM mporecce.

2. B uzo06apHOM mIporiecce.

3. B aqnabarnom mporecce.

4. B n30T€pMUYECKOM MpOLIECCE.

OIlK-1

HS5




Crpanuna 20 u3 30

10

Omnpenenute aObCOMOTHYIO BIQXKHOCTh BO3AyXa MPH TEMIIEPaTy-
pe +18°C, ecim ero Touka pocsl papHa +8°C. II10THOCTH HACHI-
1eHHoro napa npu temmeparype +18°C pasna 15,4-10° ke/u®, a
npu +8°C — paBna 8,3-10°3 ke/n®.

1. 7,1-10° ke/n®.

2. 23,7103 ke/m®.

3. 154103 ke/ni.

4, 83-10° ke/m®.

OIIK-1

v3

11

Kanmmmsap, cMagmBaeMbIil KHUIKOCTBIO, 000-
3HAYCH HOMEPOM:

2w e
R
— W e
=
z
W

OIlK-1

V3

12

B 4eThIpéx OMMHAKOBBIX KaITHAJUISI-
pax HaxoIUTCs BOJa IpHU TeMIiepa- I PRl Bl U
typax 5°C; 20°C; 40°C u 60°C. B N
KaKoOM KaluJuispe TemrepaTrypa Bo- 2
nbl paBHa 20°C? =~ 5
1. B nepBom. -
2. Bo BTOpOM. ~ . 3 i
3. B Tpethem.
4. B uerBépTOMm.

T
| )

3 "A'>
]

OIIK-1

HS5

13

JIsl Kakoro M3 TMEPEYMCICHHBIX T'a30B OTHOIICHHE TEIJIOEMKO-
crei cp/cy=1,4?

1. Jlms renus.

2. Jlns HeoHa.

3. Jnsa COo.

4. ]Jlns a3ora.

OIIK-1

H5

14

WneanpHblil ra3 nepexoauT U3
cocrosHus 1 B coctosinue 2. B 1
KakoM TIpoIiecce Ta3 COBep-
maet 0oJblnyio padory? Eciu
mporiecc uAET B0 ¥ =

1. Pabora oguHakoBa. ’

2. Bpnonb BepxHell kpu-
BOM.

3. Bpons cpenneii xpu-
BOMH.

4. Bponb HUWXKHEN Kpu-
BOM.

OIlK-1

32

15

N3mensieTca nu Temiieparyparaza B P
MIpOLIECCE TMEPEX0/Ia U3 COCTOSIHUA 1

f)
B COCTOSIHUE 2 5 /(_\D !

1. TTonmxaercs.
2. Ilosbimaetcs.
3. He musmensiercsi. 0

OIlK-1

HS5
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5.3.2.2. Bonipocsl J1sl YCTHOT'O onipoca

Ne Copaepxanue Kommne- NAK
TeHIUsl
1 ,Z[a}“B OINpE/IENIeHUE  3aIuCaTh qu)opMyJIy paaunyc-BeKTOpa, JIn- OIIK-1 3
HEMHOM CKOPOCTH MaTepHaIbHON TOUKH.
2 JlaTb onpenieneHye u yka3aTbh HallpaBJieHHUE TaHI CHLMAIBHO, OIIK-1 V3
HOPMAaJIbHO U MOJIHOTO YCKOPEHUs MaTepHaIbHONU TOUKH.
3 3anucarb (b?pMynH, yKa3aTh HallpaBJIEHUE U J1aTh OIpeee- OIIK-1 V3
HUE YIJI0BOM CKOPOCTH U YIJIOBOTO YCKOPEHHSL.
4 CdopmynupoBaTb MEXaHUYECKUNA IPUHIUIT OTHOCUTEIBHOCTH OIIK-1 H5
[amunesi. CopmynupoBaTh 3aKOHBI TUHAMHUKH.
5 Yro HazpIBa€TCA MOMEHTOM MMITyJIbCA, MOMEHTOM CHIIbI? YKa- OIIK-1 H5
3aTh UX HAINPaBJIEHWE OTHOCUTEJILHO TOUKH (TIOJIIOCA).
6 BeiBecTn 0OCHOBHOE ypaBHEHHE JUHAMUKH BpALaTEIbHOIO OITK-1 V3
JBrKeHMs. M3510kuTh pu3nueckuii CMbIC MOMEHTA UHEPLIUU.
7 3anucaTh ypaBHEHHE MOMEHTOB OIIK-1 32
8 Cdopmynuposats Teopemy I toiirenca - llITeiitnepa u mpuBecTu OIK-1 H5
npuMep e NpUMEHEeHHUsL.
9 Kakue 3ak0HBI COXpaHEHUS BBITOIHSIIOTCS MIPH a0COIFOTHO OIIK-1 ey
yIPYroM U Heynpyrom ynape?
10 3anucarh 3aKOHbI COXPAaHEHUsI IPU aOCOJIIOTHO YIIPYIOM U He- OIIK-1 ey
YOPYIOM yJape.
11 Kak onpenenuts ¥ OT Yero 3aBUCUT PEXUM JIBHKEHUS KHJIKO- OIIK-1 ey
CTH
12 [lepeuncnuth 1 AaTh onpeneneHue siBieHui neperoca. [louemy OIIK-1 ey
OHM IOJIYYMJIU TaKO€ Ha3BaHue?
13 3anucarh ypaBHEHHME COCTOSIHUS HAEAIBbHOTO raza u chopmy- OIIK-1 ey
JMPOBATh YCIOBHSI €r0 MIPUMEHUMOCTH.
14 OOBsACHUTH, TOYEMY TEIUIOEMKOCTh Ta3a B Mpoliecce MpH IMo- OITK-1 30
CTOSIHHOM JIaBJIEHUU O0JIbllIe, YEM MPU OCTOSSHHOM 00BEME.
15 Onpez[eJume YHCIIO CTenueHeI?I CBOOO/IbI OJTHOATOMHOM, JBYX- OIK-1 30
ATOMHOM ¥ MHOTOQTOMHOM MOJIEKYJIBI.
5.3.2.3. 3agaun 1Jisi NPOBEPKHU YMEeHUIi U HABBIKOB
Ne Coaepxanue Kowmme- NIK
TeHIUsl
[Ipn KakOM pacTITrMBaOIIEM HAIpPSHKEHUM JIATYHHBIN CTEp)KEHb
UCTIBITBIBAET TAKOE K€ YJUIMHEHHE, KaK M MpPU HarpeBaHWU Ha
1 | 50°C ? Monyns ynpyroctn natyan paBeH51,2-101° H/m2 Tem- |  OIIK-1 v3
nepaTypHbIi KOAPPHUIHUEHT JTUHEHHOTO pacIIupeHus JaTyH! pa-
ser 0,000019 K.
OnuH Mok HIeanbHOro rasa cosepimi padoty A=300 [k, noxyuus
2 | Q=500 [Ix Terorsl. Onpenenuth usMeHeHue BHyTpeHHed sHeprum | OITK-1 V3
rasa.
I'a3 pacummpsiercst ot 00bEMa V1 10 00béMa V2 oiuH pas u3orep-
3 | MHUeCKH, BTOpOIl — M300apHoO, a B TpeTuil — aguadatHo. [1pu ka- OIK-1 V3
KOM IIpOLIECCe T'a3 COBEepIIAeT OOJIBIIYI0 pabOTy U MOJTyYaeT
00JIbIlIee KOJIMYECTBO TEIIOTHI?
Kakas JyacTp BHyTpeHHEN dHEPIUU MOJIEKYJIbl KUCI0POa IpHU-
4 | XoIUTCSA HA MOCTYTMAaTEIbHOE U KaKas 4acTh Ha BpalllaTeJIbHOE OIlK-1 HS5

NBYOKEHHE?
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Kak u3aMeHuTCst eMKOCTh IJIOCKOTO KOH/IEHCATOpa €CII U3 HETro
YAQIATH TUAIEKTPUK C AUIICKTPUUECKOU MTPOHUIIAEMOCTHIO,
paBHOI1 27

OIIK-1

H5

Kak n3MeHuTCs MOy HAIIPSKEHHOCTH JIEKTPOCTATUYECKOTO
TOJIsI, CO3JJAHHOTO TOYEYHBIM 3aps/I0M, TIPH YBEITMUSHUH PAcCTO-
SIHUSL OT 3TOTO 3apsia A0 Touku Habmoaenus B N pas?

OIIK-1

y3

Kax n3menurcs SHEPIUA SJICKTPHUICCKOI'O ITOJIA 3apAKEHHOI'O
IIJIOCKOI'0 KOHACHCATOpPA, €CJIK PA3HOCTb HOTCHIHUAJIIOB MCIKIY
€ro IjIaCTUHaM1 YBCIIMYUTCS B TPpU pa3a?

OIIK-1

v3

IIpn KakOM COOTHOLIEHMM BHYTPEHHETO CONpPOTHUBIIEHUs (I) Hc-
TOYHHUKA JIEKTPUUYECKOW SHEPrMM M CONPOTHUBICHUU HArpy3Ku
(RH) cTOYHHMK OTHAET MAKCUMAIIBHYIO MOIIHOCTh BO BHEIIHIOKO
UIEKTPUUECKYIO LIeNb?

OIIK-1

HS5

CornpoTuBiieHHE HArpy3KH, COEAMHEHHOE MOCIEA0BATEIBHO C
HWCTOYHHUKOM ITUTAHUS, B YETHIPE pa3a MPEBBIIIACT BHYTPEHHEE
CONPOTUBIIEHNE UCTOYHHKA JIEKTPUUECKOro ToKa. Onpenenure
KII/I ucrounuka.

OIIK-1

H5

10

Kak u3MenuTcs cuia B3auMOACHCTBUS BYX MapauIeIbHbIX MPO-
BOJTHUKOB C TOKOM, €CJIM CHUJIa TOKa B OJIHOM IPOBOJIHUKE yBe-
JUYUTCA B 2 pa3a, a B IPYTroM MPOBOAHHKE - B 5 paz?

OIIK-1

HS5

11

YPaBHeHI/Ie JOBUXXCHUA MaTepHaHLHOﬁ TOYKU UMECCT BU.
s=A+Bt+Ct*, rne 4=2 m, B=1 m/c, C= 5 m/c*. Onpenenute
YCKOPEHHE TOUKH B MOMEHT BpeMenu t=3 C.

OIIK-1

32

12

MarepuanbHas TOUKa Ha IPYKHMHE MacCOd M=3 KI' COBEPIIAET rapMo-
Hudeckne konebanus mo 3akony: X =3-SIiN(5-t+ 7). Onpenennre

KECTKOCTD IIPYKUHBL.

OIIK-1

v3

13

MarepuanbHast Touka Maccoir M =10 ke Ha mpyKUHE, )KECT-

. H
KOCTb KOTOpOU k =250— COBCPHIACT TApMOHHNYCCKUEC KOJIC-
M

OaHus. UeMy paBHa HUKIMUYECKAsl 4ACTOTA KOJIEOAHUN @) .

OIIK-1

H5

14

JuddepennnanbHoe ypaBHEHHE FTAPMOHUYECKUX KOJIeOaHHi
2
PY>XKMHHOTO MasiTHUKA

t;( + @ -x =0. 3ammmmte Gopmyy

PEUICHUA 3TOTI'O YPABHCHUA.

OIlK-1

32

15

YennoBek CTOMT Ha Kparo TIaTGopMbl, BpalalomIencs ¢ yriIoBOu
CKOpOCTBIO 1=5 pajn/c. Macca minatopmbl IpeHeOPEKUMO Ma-
Jla TI0O CPaBHEHHUIO ¢ Maccoil uenoBeka. Yemy OyaeT paBHa yriio-
Basi CKOPOCTb BpalleHUs MIATGOPMBI MOCIE TOro, KaK 4eIoBeK
MEepenIET B TOUKY, PACIOIOKEHHYIO TIOCEpPEIMHE MEXIY Kpaem
U IIGHTPOM IJ1aTGOpMbI?

OIlK-1

32

5.3.2.4. llepeyenn Tem pedepaToB, KOHTPOJIbHBIX, pACUeTHO-TPaQUUYECKUX PadoT

He npenycmotrpensl

5.3.2.5. Bonpocs! 1151 KOHTPOJILHO¥ (pacyeTHO-Tpaduyeckoii) padoThI

He mpenycmorpena
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5.4. CucremMa oleHUBAHUA JOCTUKEHHUS KOMIIETECHIIHIA

5.4.1. OueHka 10CTHKEeHHsI KOMIIETEHI[HIl B X0/1e MPOMEKYTOUYHOI aTTecTAllMU

OIIK-1: CriocoOHOCTB pemiaTh TUIOBBIE 3aa49u MPO(HECCHOHATILHOMN IeATEILHOCTH Ha OCHOBE
3HaHUI OCHOBHBIX 3aKOHOB MaTEMaTUYECKHUX, €CTECTBEHHOHAYYHBIX u
o0uienpogeccCHOHaNbHBIX TUCHUIUIMH C TPUMEHEHHEM HH(OPMAallMOHHO-KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTHI

WNuaukaTtops! goctmkenus kommereHmu OIMTK-1 Howmepa Bonpocos u 3aaau

3a/1a4u K BOIPOCHI 10
BOIPOCHI K | 9K3aMEHy | BOIPOCHI K | KypCOBOMY
9K3aMeHy | (3a4eTyc 3adgeTy TIPOEKTY
OLICHKOI) (pabote)

Kon Coneprxanue

OOyuaromuiics T0JDKeH 3HATh (U3Nde-
CKME OCHOBBI MEXAHUKH, MOJIEKYJISp-
HOW (U3UKH M TEPMOJUHAMHKH, DJICK-
TpOMarHeTu3Ma, ONTHUKH, ATOMHOM H 4,8,9,
AIepHON (U3HKHU, JEXKAIUX B OCHOBE 11-13,15
TEXHOJIOTUYECKUX IPOLIECCOB COXpaHe-
HUS M 1epepaboTKU  CEIbCKOXO03sii-
CTBEHHOI'O ChIPbs

32

OOyuaromuiics JODKEH YMETh UCHONb-
30BaTh (U3UUECKHE 3aKOHBI Ul OBJa-
JIEHUSI OCHOBAMU TEOPUHU M INPAKTUKU
TEXHOJIOTMYECKHUX IIPOLIECCOB IIepepa-
OOTKM M XpaHEHHUs CeIbCKOXO3SM-
CTBEHHOU ITPOJYKIIAH

v3 2,3,56,8|25,10,14

OOyJaronuiics JTOJKEH UMETh HaBBIKU
U OIBIT HCIOJB30BaHMUS COBPEMEHHOMN
HAYYHON W3MEPUTENIBHOW armaparypsl,
BBITIOJIHEHUSI MPOCTEUIINX  DKCIEPH- 1,4,7,9,
MEHTAJIbHBIX HCCIEAOBAHUN PA3TUYHBIX 10-15

bu3nUeCKUX SBACHUN C TPUMCHEHHEM
UH(POPMAIIMOHHO-KOMMYHHUKAITUOHHBIX

TEXHOJOTHH

H5 1,3,6,7

5.4.2. O1neHka J0CTHKEHHSI KOMIIETEHLINI B Xo/1e TEKYIIEro KOHTPOJISA

OIIK-1: CriocoGHOCTD pemiaTth TUIOBbIE 3aja4l MPOPECCUOHATBHON NESTEIIbHOCTH HAa OCHOBE
3HAHUU OCHOBHBIX 3aKOHOB MaTEMAaTUYECKHUX, €CTECTBEHHOHAYUYHBIX u
o0uienpogeccuoHaNbHBIX TUCHUIUIMH ¢ TPUMEHEHHEM HH()OPMalMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI

Wunnukatops! noctmwkenus kommnerenunu OITK-1 Howmepa Bompocos u 3a1a4
3a/1a4u IS
BOIPOCHI
BOIPOCHI MIPOBEPKHU
Kon Conepxanne YCTHOTO N
TECTOB YMEHHUH U
orpoca
HaBBIKOB

OOyuarommiicss JODKEH 3HATh (PU3UUYECKHE
32 | OCHOBBI MEXaHUKHU, MOJeKyIsapHoi ¢wsuku | 1,3,7,8,14 | 1,7,9,10-15 | 11, 14,15
U TEPMOJMHAMMKH, JJIEKTPOMATHETHU3MA,
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ONTHKH, aTOMHOW W siAepHOW (pu3uKH, Jie-
JKalmuxX B OCHOBC TCXHOJIOTHMYCCKUX IIPO-
[IECCOB COXPAHEHUS U MepepabdOTKHU CEellb-
CKOXO3HMCTBEHHOI'O ChIPbs

V3

OO0yJarmuiicss TOJDKEH YMETh HCIOJIb30-
BaTh (DU3MUYECKUE 3aKOHBI JUISI OBJIAJICHUS
OCHOBaMH TEOPHH W MPAKTHUKUA TEXHOJOTH-
YEeCKUX IMPOIIECCOB MEpPepabdoTKH U XpaHe-
HUS CEeITbCKOXO03IHCTBEHHOW MPOAYKITUU

2,6,10,11

2,3,6

1-3,6,7,12

H5

OOyuaromuiicss JOJMKEH HUMETh HABBIKM M
OIBIT MCIOJIb30BAaHUS COBPEMEHHOM Hay4-
HOM M3MEPUTEIIBHOM ammnaparypsl, BBINOJI-
HEHUSl MPOCTEHIINX OSKCIEPUMEHTAIBHBIX
UCCIIC/IOBAaHUN  pa3IMYHBIX  (PU3UUECKUX
SBJICHUH C MPUMEHEHUEM UH(OPMAIIIOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH

4,5,9, 12,
13,15

4,5,8

4,5,8-10, 13
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6. YueOHO-MeTOAMUYECKOEe U MH(OPMAITUOHHOE O0ecniedeHue JUCIMTTUHbI

6.1. Pexomenayemas aureparypa

bubnuorpaduueckoe onrcanue

Tun uznanus

Bun yuebHol
JTUTEPATYPHI

I'paborckuii P. . Kypc ¢usuku: yuebHOe mocobOue
JUTSL CTYZICHTOB BY30B, OOY4YaIOIIUXCS 110 €CTECTBEHHO-
HAYYHBIM M TEXHHUYECKUM HAIPABIICHUSM H CIICIIHAITb-
HoctsiMm / P. W. I'paboBckwii - Cankr-IlerepOypr: Jlans,
2012 - 607 c.

YyebHoe

OcHoOBHas

Tpopumosa T.U. Kypc ¢wmsuxu/T.H. Tpodumona. -
M.: akamemust, 2007. -559 C.

YyebHoe

OcHOBHas

Kypc ¢usnkn: yueOHoe mocoOue ajst CTyICHTOB BBIC-
IIMX Y4eOHBIX 3aBeCHUI, 00yUJaromuxcs Mo TeXHUu4e-
CKHMM HAITPaBJICHHUSIM TIOATOTOBKH U CIEHHATEHOCTSM /
[A. H. JlapuonoB u np.]; Boponexckuili rocynap-
CTBEHHBIN arpapHblil yHuUBepcuteT - Boponex: Bopo-
HEKCKUI TOCYIapCTBEHHBIN arpapHblil YHUBEPCHUTET,
2016 - 203 c. [UAT 15755] [IIT] URL:
http://catalog.vsau.ru/elib/books/b131301.pdf

YuebHoe

JlononHuTenbHas

Odusuka [DnexktpoHHbIM pecypc]. Y. 1: meronuue-
CKHE YKa3aHUs AJIS BBIIIOJHEHUs J1a00OpaTOpHBIX pa-
60T s oOydaromuxcsi Ha (paKyJbTeTe TEXHOJIOTHU
u ToBapoBeneHUs 1o HanpasiaeHusMm: 35.03.07 Tex-
HOJIOTHS NPOU3BOJICTBA U MEPEpadbOTKU CETbCKOXO-
3siicTBeHHOM nponykuuu, 38.03.07 ToBapoBeneHue,
19.03.02 IIpoayKThl MUTAaHUS U3 PACTUTEIBHOTO ChI-
pps, 19.03.03 IIpogyKTsl MUTaHUS KUBOTHOTO IIPO-
ucxoxaeHus / BopoHexxckuil rocy1apcTBEHHBIN ar-
papHbIil yHuBepcuteT ; [cocT. M. B. ITonos] - Bopo-
HEX: BOpPOHEKCKHMII ToCyJapCTBEHHBIM arpapHbIil
YHUBEPCUTET, 2020 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m156053.pdf

MeTtoamueckoe

BectHuk BOpoHEXCKOro rocyaapcTBEHHOro arpap-
HOro YHHUBCPCHUTCTA: TCOpCTI/I‘IeCKI/Iﬁ U Hay4HO-
NpaKkTUYecKuil xypHai / BopoHex. roc. arpap. yH-T
- Boponex: B'AY,-

ITepuonnueckoe
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6.2. Pecypcol cetn UuTepHer

6.2.1. DjeKTpOHHbIE OUOIMOTEYHbIE CHCTEMBI

Ne HazBanue Pasmerenue

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

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

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

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

6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBIE CHCTEMbI

No HazBanmue Pasmemmenne
Enunas MEXKBEIOMCTBCHHAS UH(OPMAITHOHHO—

1[4 A (opman https://fedstat.ru/
CTATHCTUYECKAs CHUCTEMA

2 |CnpaBounas npaBoBas cucrema [ apanT http://ivo.garant.ru

3 | ArpapHast poccuiicKast HH()OPMAIOHHAs CHCTEMA. http://www.aris.ru/
WupopmanimoHHas cucteMa o celibCKOX03sIHCTBEHHBIM .

4 (bopman http://agris.fao.org/
HayKaM U TEXHOJIOTHAM

6.2.3. Caiitbl 1 HHGOPMALIMOHHBbIE TOPTAJIBI

HasBaunue

Pasmerenue

Bce I'OCThrl

http://vseqost.com/

Poccuiickoe x03s1icTB0. CelnbX03TEXHUKA.

http://rushoz.ru/selhoztehnika/

TECHSERVER .ru: Bam nyTeBoauTeNb B MUPE TEXHUKU

http://techserver.ru/

rwNk| Z

Wndonopran no pusmke A CTYJEHTOB

https://fizika-student.ru/

7. MaTtepuaJibHO-TEXHUYECKOE U MPOrpaMMHOe odecrnevyeHne JUCHUIINHbI

7.1. llomemieHus 1JIs BeJleHUs1 00pa30BaTeJIbHOI0 Mpouecca U 000pyaA0BaHue

HaumeHnoBanue nomenieHui Jyisi IpoBEACHUS BCEX BU-
JTIOB Y4eOHOM AESITeTLHOCTH, MPEyCMOTPEHHOW YYeOHBIM
IUTAHOM, B TOM YHCJI€ IIOMEIICHHS IS CAMOCTOSTEIIHHOM

y4eOHO-HATJISAHBIX TTOCOOUH M UCITIOJIb3YEMOT0 TPO-
TPaMMHOTO 00€CIICUCHHS

Anpec(MecTONoI0KEHNE) TOMEIIEHUH IS
MPOBEICHHSI BCEX BUJIOB YUCOHOI NesITeNnb-
HOCTH, IPEAYCMOTPEHHOMN yUeOHBIM TTaHOM(
paboThl, ¢ yKazaHHeM TepeuHsl OCHOBHOTO 000OpyIOBaHUs, | B Clydae pealln3aliu 00pa3oBaTelbHOM Mpo-
rpaMMBI B ceTeBOH (hopMe JTOTTOTHUTETBHO
yKa3bIBaeTCs HAMMEHOBAaHUE OPraHU3ALNH, C

KOTOPOH 3aKJIFOYEH JOTOBOP)

OHHOE 00OpyAOBaHME U Y4eOHO-HATJISAHBIE TIOCOOHS, Mpe-
3eHTAllMOHHOE O00O0PYIOBaHUE, HCIIOIB3YEMOE MPOrpamMMm-
Hoe obecneuenme MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Google Chrome /
Mozilla Firefox / Internet Explorer

IMOBbIX M1 MHAWBUAYAJIbHBIX KOHCYHBT&HHﬁ, yqe6Ha$[ ayan-

YuebHas ayautopus IS TpOBeIAeHUS 3aHATHH Jekim- | 394087, Boponexckas 06macTs, T. BopoHex,
OHHOTO THIIA: KOMIUIEKT y4eOHOW meOenu, aeMoHcTpanu- | yia. MuuypuHa, 1

JlaGoparopusi, yueOHast aynuTopus s nposencHus 3a- | 394087, Boponexckas 00yacth, r. BopoHex,
HSATHH CEMHHApCKOIo THIA, yueOHast ayIuTopus Ui rpyn- | yi. MudypuHa, 1, a.244



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://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
https://fizika-student.ru/
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TOpHS ISl TEKYIIEro KOHTPOJS M IMPOMEXKYTOYHOH aTTe-
CTallMU: KOMIUIEKT y4eOHOW mebenu, yueOHO-HarJsAHBIC
nocoowust, j1abopaTopHoe obopymoBanue Case-study: uc-
CIICIOBAHHE JJIEKTPOCTATHYECKOTO IOJISI METOIOM 30H/A;
omnpejeieHue OTHOCUTEIBHON AUAIEKTPUUECKON MPOHUIIA-
€MOCTH TBEPAOTO AMANEKTPUKA; ONpEACTICHUE AJIEKTpUYe-
CKOTO COMPOTHBICHHUA METAJUNIMYECKUX MPOBOJHHUKOB;
oIpezeseHNe yAETbHOTO 3apsia JIeKTPOHA; U3yUeHHE pe-
30HaHCa JJIEKTPOMArHUTHBIX KOJIeOaHnui

JlaGoparopusi, yueOHasi ayJUTOpUS I IPOBEICHUS 3a-
HATUI CEMHHAPCKOTO THIA, Y4eOHas ayAUTOpUS JJISI TPYII-
NOBBIX ¥ WHIVBHIYAJIbHBIX KOHCYJIbTAINH, ydeOHas ayau-
TOpHSI JUIS TEKYIIEro KOHTPOJS W MPOMEKYTOYHOH arTe-
CTalii: KOMIUIEKT y4eOHON meOenw, ydeOHO-HarJIsTHbIe
nocobwus, abopatoproe obopyaoBanue Case-study: u3y-
YeHHWE 3aKOHOB ylapa MIapoB; ONpeACICHUE MOMEHTa
MHCpUHMKU JUCKa, HU3YYCHUC BpallaTCIbHOIO JABUKCHUA
TBEPAOTO Tena ¢ moMoInpio MasTHuka ObOepOeka; ompene-
nenne kodpdunuenta [Tyaccona metogom agnadaTnyecko-
TO pacIIMpeHUs], ompeaeiacHue KodduimeHTa BI3KOCTH
MeroaoM CTokca

YyeOHast ayauTopwsi JUIS MPOBEICHUS 3aHITHA CEMH-
HApPCKOTO THMA, y4eOHas ayIUTOPHS IS TPYIIOBBIX U HH-
JMBUYaJbHBIX KOHCYNIBTALMH, ydeOHas ayauTOpHs UIs
TEKYIIEro KOHTPOJISI U MPOMEXYTOYHOH aTTECTAIlU: KOM-
TUIEKT Y4eOHOH MeOenu, yueOHO-HarIsIqHbIe TocoOus

[Momemenue s XpaHeHHUS U MPO(QHUIAKTUIECKOrO 00-
CITyXKUBaHHsI y4eOHOTO 000pymOBaHUS: MeOEIb sl XpaHe-
HUS U 00CITy)XKMBaHHS Y4eOHOT0 000PYAOBaHUs, CIICIIAATIH-
3MpOBaHHOE 000pYyJOBaHHUE AJISi PEMOHTA KOMITBIOTEPOB

[Tomemnienne 11t CaMOCTOSITENEHON PaOOTHI: KOMIUIEKT
y4eOHOI MeOen, KOMIBIOTepHash TEXHHKAa C BO3MOYKHO-
CTBIO TOJKIIOUEHUS K ceTn «VHTepHeT» U obecrieueHrneM
JOCTyTa B ANEKTPOHHYIO WHPOPMAITHOHHO-
00pa3oBaTeIbHYI0 Cpeay, HCIIOIB3yeMOe MpPOrpaMMHOE
obecnieuenne MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Google Chrome / Mozilla
Firefox / Internet Explorer

394087, Boponexckas o0yacth, r. BopoHex,
yi1. MuaypuHa, 1, a.243

394087, Boponexckas o0macts, r. BopoHex,
yi1. MuuypuHa, 1

394087, Boponexckas o0acth, r. BopoHex,
yin. MuuypuHa, 1, a.117, 118

394087, r. Boponex, yn. Muuypuna, 1, ayn.
113, 115, 116, 119, 120, 122, 123a, 126, 219,
220, 224, 241, 273 (c 16.00 o 20.00), uu-
TanbHBIN 321 (ayn. 232 a)
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7.2. IlporpammHoe o0ecnevyeHue

7.2.1. lIporpaMMHOe o0ecriedeHre 0011er0 HA3HAYEHU S

Ne HasBanue Pasmemenue
1 |Omneparmonnsie cucteMbl MS Windows / Linux IIK B nokanbHO# cetrt BT AY
5 [MakeTst (_)(I)I/ICHI)IX npunoxenuii Office MS Windows / K & nokansioil cetn BLAY
OpenOffice
[Iporpammer mis mpocmotpa ¢aiiinoB Adobe Reader / N
3 DjVu Reader IIK B nokaneHo# cet BTAY
4 Bpay3zepst Google Chrome / Mozilla Firefox / ITK B tokatbHoi cetu BEAY
Internet Explorer
5 | AnTuBHpycHas mporpamma DrWeb ES IIK B noxansHO# cetrt BTAY
6 |IIporpamma-apxusarop 7-Zip [1K B nokanpHoif cetrt BTAY
7 |Mynsrumenna npourpsisatens MediaPlayer Classic 1K B nokansHOM cetn BIAY
8 |Ilnmardopma onnaitH-oOyuenus eLearning server [1K B nokanpHoif cetrt BTAY
9 |Cucrema xommprotepHoro TectupoBanus AST Test IIK B nokaneHOM cet BIAY
7.2.2. Cnenmaau3upoBaHHOE MPOrPaMMHOe o0ecleuyeHue
Ne Ha3Banue Pasmemenue

Be6-opuenTrpoBanHoe 0pUCHOE POrpaMMHOE obOecrie-
yerne Google Docs

https://docs.google.com

Bupryansnas nabopatopus ['mapomexanuku. ['mapas-
JIMKa

TIK B nokaneHO¥ cett B['AY

17

[TakeT cratucTryeckoit 06pabOTKH TaHHBIX Statistica

[IK aya.122a (K1)

19

[T nma pemieHust 3aAa4 TEXHUYECKUX BBIUUCICHUHN

Matlab 6.1/SciLab

TIK B nokanepHOI1 cetu BI'AY

26

IIporpaMMa NpOEKTUPOBaHUS CUCTEM JHEpropaclpese-
nenust SIMARIS design

TIK B nokaneHOI1 cetu BI'AY

32

Cucrema komnbroTepHoil anredps Mathcad

TIK B nokanpHO¥M cett B'AY

33

Cuctema KOMIbIOTEpHOI anredpsl Maxima

TIK B nokanpHOM cetu BITAY

34

Cucrema tpexmepHoro mozaenuposanus Kompas 3D

TIK B nokanpHOU cetu BTAY

35

Cucrema snekTpoHHOro JnokymeHtoobopora EOS for
SharePoint

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

36

Cucrema aBTOMATU3MPOBAHHOTO TMPOCKTUPOBAHUS U
yepueHusi Autocad

[IK ayn. 122, 219, 224, 321, 370 (K1)

37

Cpena mnporpammupoBanus Microsoft Visual Studio
(msdn)

[TIK ' C-naboparopuu
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8. MexkaucuunjinHAPHbIE CBS3H

JluciuruimHa, ¢ KOTOpoi He00X0IUMO

Kadenpa, Ha KoTOpOIi MpenoaeTcs

®UO 3aBemyrorero Ka-

COTTIACOBaHME JWICLIMIIIMHA (enpoit
Xumus Xumun
A.B. IllannomHuk
Marematuka MareMaTiku 1 PU3NKH

B.I1. ITamkwui
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IIpunoxenne 1

JIner neprnoauvecKux NpoBepok padoyeii NporpaMmmsbl
1 HHGopManys 0 BHECEHHbIX H3MEeHEHHUSsIX

JIOKHOCTHOE JIUIIO,
MIPOBOIUBIIIEE TTPO-

[ToTpebHOCTH
B KOPPEKTHPOBKE

Nudopmanus o BHECEHHBIX

Bepky: @.N.0., Jlata YKa3aHHeM cootset- M3MEHEHUSX
CTBYIOIIMX Pa3/IeJoB
JOJDKHOCTh o
paboueii mporpaMMbl
Her
[Mankwii B. I1. 3aB. 20.06.2020 PaGouas mporpamma
Kad. aKTyaJln3upoBaHa Ha
2020-2021 yu.r.
3aB. kadenpoii ma- Her
TEMAaTUKU U (PU3UKU
i P
Marmxuit B.I1. 08.06.2021 abouas mporpaMma e
aKTyaJlu3upoBaHa Ha
2021-2022 yueOHbIii
roj
3aB. xadeapoii ma- Her
TEMaTUKU U PU3UKH
Tamxuii B.I1. 15.06.2022 Pabouas mporpamma HeT

aKTyaJIn3upOBaHa HA
2022-2023 yueOHbIit
roj
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