Crpannna 1 u3 31

MMUHHCTEPCTBO CeJIbCKOT0 X03siicTBa Poccniickoin @exepanuu

DenepajbHOE TOCYIAPCTBEHHOE 010KeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BBICILIEI0 00pa3oBaHus

«BOPOHEKCKHWM T'OCYJAPCTBEHHBIN ATPAPHBINA YHUBEPCHUTET
NUMEHU UMIIEPATOPA IIETPA |»

i I/ (OF *Bﬁp@BCngHHH

| D i SXHONOMHU U |5 ' = —

| (o <=\ 1 0Be Y S '/ —

\_5 : }»\ BI)IIC(!)‘;IKaSI /_ s

NG o 2T » 06 2023 .
NG L NS

PABOYASA TPOI'PAMMA 11O JUCIUIIVIMHE

B51.0.12 ®dusuka

Hanpasnenue noarorosku 19.03.02
[IpoayKThl OUTAHUSA U3 PACTUTEIHHOIO ChIPhs

Hanpasnennocts (poduiib)
IIporpamMma mmMpokKoro npoduist

KBanu¢ukanus BeinyckHUKa OaKanaBp

CDaKy.]'II)TeT TCEXHOJOI'MM U TOBAPOBCACHUA

Kadenpa marematuku u hbusuku

PazpaboTtunk paboueil nporpamMmmsi:
JIOLEHT Kaeapbl MATEMAaTHKU U GU3UKU, KAHIUJAT PU3UKO-MATEMAaTUYECKUX HAYK, JTOLEHT
HorrosHrops BukToposuu
OOKYMEHT NOANUCAH
3NEKTPOHHOM NOAMNUCHIO

Ceptudukat: 5766442635ADBC86110DA9DOF1A9CF25
Bnapeneu: Arnbanos AnekcaHap Bnaammuposuy
Hencteutenen: ¢ 13.05.2025 po 06.08.2026

Bopbrex — 2023 .



Crpannna 2 u3 31
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1. O0mas xapakTepucTHKA TUCHUILTHHbI

1.1. Heanb AUCHUNIAHBI
ean uzydeHnus Kkypca GU3MKHA COCTOUT B (HOPMHUPOBAHWM 3HAHUH, YMCHHI U HaBBIKOB B
MpeCTaBICHUH (U3MUECKOW TEOPHH KaK O000O0IICHHUS HaOMIOAEHUHN, MTPAKTUYECKOTO ONbITa U
AKCIIEPUMEHTA; CIIOCOOHOCTH pelaTh THUIIOBBIE 3aJadd MPO(EeCcCHOHATBHOU NESITEIbHOCTH Ha
OCHOBE 3HAHHWI OCHOBHBIX 3aKOHOB MaTEMAaTHYECKUX, ECTECTBEHHOHAYUYHBIX U 00IIenpodeccuo-
HAJBHBIX JUCIHUILIINH C IPAMEHEHHEM UH()OPMAIMOHHO -KOMMYHHKAITMOHHBIX TE€XHOJIOT U

1.2. 3agaum IUCHUIIINHBI

1. ®opMupoBaHre 3HAHHWKA TJIABHBIX (U3HUYECKUX 3aKOHOB MEXaHUKH, MOJICKYJISIPHON
(U3HKK U TePMOJMHAMUKH, JIEKTPOMAarHeTH3Ma, ONTUKH, ATOMHOW M SIICPHOW (DU3HUKH, JeKa-
IMX B OCHOBE TEXHOJIOTHYECKUX IMPOIIECCOB COXpPAHEHUsS M MEepepadOTKH CEbCKOXO3SIMCTBEH-
HOTO CBIPBS;

2. ®opMupoBHaANE YMEHUS UCIOJIB30BATh (PU3NUECKHE 3aKOHBI JJIsl OBJIAJICHUS OCHOBAMU
TEOPUU W TPAKTUKH TEXHOJIOTHYECKUX IMPOIECCOB MEPEepabOTKHM M XPAHEHHUS CEIbCKOXO035H-
CTBEHHOM MPOAYKIIH

3. ®opmMupoBaHUE HABBIKOB I10 HCIIOJIH30BAHHIO COBPEMEHHON HaYyYHOW U3MEPHUTEIBbHON
anmapaTypbl, BBIIOJHEHUIO MPOCTEHIIMX IKCIICPUMEHTAIBHBIX HCCIEAOBAaHUN Pa3IMYHbIX (Du-
3UYECKHUX SBJICHUM C TPUMEH eHHEeM HH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOIOTUI

1.3. IlpeamMeT AUCUMIIIMHBI

a) OCHOBHBIC TIPHHITUIIBI U 3aKOHBI (PU3UKU M OMOPU3HKH, KX MATEMATHYECKOE BBIPAXK -
HUE;

0) OCHOBHBIE (PM3UYECKHE SIBICHUS, METO/IBI MX HAOIIOICHUS U IKCIIEPUMEHTAJIBHOTO U C-
CIIEIOBaHMSI, METOJIBI TOYHOTO M3MEPEHHs (PU3NICCKUX BEIUYMH, METOBI 00paOOTKH pe3ysbTa-
TOB AKCIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMU (PU3NYECKHMHU TIPHOOPaMHU;

B) opMHpOBaHNE HABBIKOB 3KCIIEPUMEHTAIBHON paOOThI, IPaBUIBLHOTO BhIpaXKeHUus (u-
3UYECKHUX HJeH, POPMYIUPOBKM U pelIeHuss (PU3NYECKUX 3a/1a4, OICHKH MOopsaKa (pU3MyecKux
BEJIMYUH;

T') IPEJCTaBICHHUE O TPAHUIIAX IPUMEHIMOCTH (GU3NIECKUX SIBJICHUN U TUTIOTE3;

1) pa3BUTHE Y CTYICHTOB JIFOOO3HATEIILHOCTH M HHTEpeca K U3YYEeHUIO (DU3HKH, TOHUMa-
Hue puaocodekux mpodseM GU3uKu.

1.4. MecTo TMCUMIIMHBI B 00Pa30BaTeJIbHOM porpamMmme
Hucuunnmuna «®Pusmkay gaet naHopamy Haubojee yHUBEpCalbHBIX METOA OB, 3aKOHOB U
MOjIelied, JEMOHCTPUPYET CHeNu(UKY pallMOHAIBHOTO METO/a MO3HAHUS OKPYKAIOIIETO MHUPA,
croco0cTByeT (GOPMUPOBAHUIO y CTYAEHTOB COBPEMEHHOI'0 €CTeCTBEHHOHAYYHOT'O MHUPOBO33 €-
HUS, CIIOCOOCTBYET JajbHEUIIIEMY pa3BUTHIO TUYHOCTH. Du3MKa Kak 00s3aTeNbHas IUCIUILINHA
BXOJMT B 00s13aTeNIbHYIO YacTh yuebHoro miana b.1.0.

1.5. B3aumocBs3b ¢ IPYrUMMHU JUCUUIIJIMHAMHA
Conepxanue Kypca (PU3UKH TECHO CBA3aHO C Y4€OHBIMU MPOTPaMMaMHU 110 MATEMATHKE U
xuMuu s crienraibHoctd 19.03.02 [IpoayKThl MUTaHUSA U3 PACTUTEIBHOTO ChHIPBS.
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2. llnanupyemble pe3yabTaThl 00y4YeHHUs M0 JUCHUILIMHE

Komnerenuus MHauKaTop 10CTHKEHUSI KOMIIETeHIHH
Kon Coaep:xanue Kon Coaep:xanue
OOyuaromuiics 10KeH 3HATh
31 OCHOBHBIE 3aKOHBI U TIOCTYJIAThI
¢bu3nky, huznyeckue BICHUS.
OOyuaromuiics IODKEH YMETb
CrocoOHOCTh HCIIONB30BaTh 3HAHUSA MCIOJIb30BaTh 3HAHUSI OCHOBHBIX
WHXEHEPHBIX MPOLIECCOB MpHU pelie- V2 3aKOHOB U TOCTYJIATOB (PU3UKU
OIIK-3 | Hum npodeccroHanbHBIX 3a7a4 U KC- JUIl pelleHHs CTaHIapTHBIX 3a-
IUTyaTallid COBPEMEHHOI'0 TEXHOJIO- 7ad B IpoQeccHOHaIbHON Jes-
IMYECKOro 000py10BaHuUs TEJIILHOCTH
OOyuatomuiics JOJKEH BIaAeTh
H3 METOIUKON TpHUMEHEHUs (Qu3u-

YECKUX 3aKOHOB B mpodeccuo-
HAJILHOM JIeSATEIbHOCTH.
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3. O0béM QMCHUIIMHBI U BUIBI padoT

3.1. Ounas popma o0yueHust

IHoka3arenu CeMle ‘P Bcero
O6mast Tpy10EMKOCTh JUCIUILINHEL 3.€. / 9 4/144 2[72
OO6murast koHTakTHAs padora, 4 90,75 90,75
O6mast camocTtosiTenbHas paboTa (1Mo yaeOHOMY IUIaHy), 9 53,25 53,25
KonrtakTHas paboTa mpy NpoBeIeHIH YICOHBIX 3aHATHH, B 90 90
T.4. (4)
JICKIIUH 30 30
MPAKTHYECKUE 3aHSITHUS - -
U3 HUX B (JOpMe MPAKTHYECKOH MOITOTOBKH - -
71abopaTopHbIe PadOTHI 60 60
U3 HUX B (JOpMe MPAKTHYECKOH MOITOTOBKH - -
UHAUBUAYaIbHbIE KOHCYIBTAIIMH TP BBITOJIHEHUH KY P-
COBOTO IPOEKTA ) )
WHAUBUAYaIbHbIE KOHCYIBTAIIMH TP BBIIOJIHEHUH KY P-
COBO#1 PaBOTHI ) i
CamocrosiTenbHas paboTa MpH MPOBENCHUU YYEOHBIX 3a- 355 355
HSTHH, 4 ' '
KonrakTtHast paGora mpoMexyTOYHOM aTrectaluu oOyda- 075 075
FOIIUXCSI, B T.4. (4) ' '
['pynnoBble KOHCYJIbTALUU 0,5 0,5
KypcoBasi paboTa - -
KYpPCOBOM MPOEKT - -
3a4er - -
3a4er ¢ OLICHKON - -
SK3aMeH 0,25 0,25
CamocrositensHasi paboTa Tpu MPOMEKYTOYHOH arTecTa-
17,75 17,75
1[1H, B T.4. (4achl)
BBINOJIHEHHE KYPCOBOT'O MPOEKTa
BBINOJIHEHHE KYPCOBOM paboThI
MOJITOTOBKA K 3a4ETy
MOATOTOBKA K 3K3aMEHY 17,75 17,75
dopma NPOMEKYTOUHOM arrecTauuu (3a4€T (3a4eT C
9K3aMeH 9K3aMeH

OLICHKOI1), 9K3aM€H, 3aIlUTa KypCOBOr0 MpoeKTa (paboThl))
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3.2.3ao0unas ¢popMa 00y4yeHuUs1

IHoka3areau K)ipc Bcero
OO6mast Tpy10EMKOCTD AU CIUILUIMHBL, 3.€. / 9 4144 4/144
OO6m1ast KOHTaKTHas padora, u 12,75 12,75
Obmras camocTosiTenbHast padoTa (o yueOHOMY IIaHy), 4 131,25 131,25
KonTakTHas paboTa npu npoBeAeHUH Y4eOHBIX 3aHATUH, B 12 12
T.4. (1)
JIEKITUHN 4 4

MPAKTUYCCKUC 3aHATHUA - -

13 HUX B (bopMe HpaKTquCKOﬁ IIOATOTOBKH - -

71a0opaTopHbIe PabOTHI 8 8

13 HUX B (popMe NpaKTHUECKON MOJrOTOBKU -

WH/IMBH/yabHbIE KOHCYJIBTAIIUU TIPH BBITOJHEHUH Ky P-
COBOI'0 ITPOEKTa

HHAWBUAYAJIbHBIC KOHCYJIbTAllUW IIPH BBINIOJIHCHUU KYP-
COBOI pabOTHI

CamocrosTenbHass paboTa Mpu MPOBEACHUU YUEOHBIX 3a-
HATHH, 9

113,5 113,5

KonTakTtHast pabotra mpoMexyTOYHOM aTTectaluu o0yda-
IOLUXCS, B T.4. (1)

0,75 0,75

['pynnoBsle KOHCYJIbTALUU 0,5 0,5

KypcoBas paboTta

KYpPCOBOH IPOEKT

3a4€CT

3ayYeT ¢ OLIEHKOM

JK3aMeH 0,25 0,25

CaMocrosiTenbHass paboTa MpH MPOMEKYTOUHOM aTTecTa-
P Pi TPOMEAYT 17,75 17,75
LU, B T.Y. (4achl)

BBIIIOJTHCHUC KYPCOBOI'O IIPOCKTA

BBINOJIHEHNE KYPCOBOM pabOThI

IIOATOTOBKA K 3a4CTy

MTOITOTOBKA K DK3aMEHY 17,75 17,75

@dopma HPOMEKYTOUHOM arTecTauuu (3a4€r (3auer cC

. 9K3aMeH IK3aMEeH
OIICHKOH), K3aM€H, 3allluTa KypcoBOro npoekra (padoTsr))
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4. Conep:xanue IMCHUAINIAHBI

4.1. Conep:xkanue THCUMILVIMHBI B pa3pe3e pa3iesoB U NMOAPa3ie/ioB

Paznea 1.. PuznuyecKkue 0CHOBbI MEXAHUKH M OMOMEXAHUKH

[Togpaznen 1.1. ®usnyeckrne OCHOBBI MEXaHUKH.

Kunemamuka u ouHamuxa nocmynamenbHo20 U 8paujamenbHO20 08UNCEHUSL MaAmMepuaib-
HOU mouKu u meépooco mena. 3axonvl Hetomona. Momenm cunvt. Momenm umnyavca. Momenm
unepyuu. Ypaenenue momenmos. OcHosHoe ypasHeHue OUHAMUKU 8PAUATNENbHO20 OBUNCEHUSL.
Paboma, mownocmu, snepeus Mexanuueckue ceoticmea meépovix mei. Buowvl oegpopmayuu. 3a-
koH I'yka. Ilpeden npounocmu. lechopmayus cosuea, kpyuenus u uzeuba. Mexanuueckue ceoti-
cmea buonoeuveckux mxaueu. Kocmuas mxams. Mexanuueckue c8olicmea Koicu, Mblly, mKa-
Hell KPOBEHOCHbBIX COCYO08.

[Togpaznen 1.2. MexaHuka KUJKOCTH U TEMOJIMHAMHUKA.

T'uopocmamuueckoe oasnenue u e2o ceovicmaa. I u0OpoouHamura udeaibHoOu HCuOKOCmuU .
@opmyna Heromona. Cmayuonapnoe meuenue. Pesxxcumvl 0susicenus scuokocmu. Ypaenuenue
HepaspvisHocmu. Ypaeuenue bepuynnu u cieocmeus uz neco. Cmamuueckoe u OUHAMUYECKOe
oaeneHue 8 NOMoKe 1 Memoovl ux uzmepenusi. [ uopoounamuxa esa3xou scuokocmu. Kosgguyu-
eHmbl 8a3K0CmU. 3akonsl 2cemoounamuru. 3axon Cmoxca 8 mexHoI02uu MOJIOYHbIX NPOOYKMO8 U
npu uccredosanuu kposu. Ilpumenenue 3aKkoH08 2uOPOOUHAMUKU 8 CEbCKOM Xo3sticmae. Pu3u-
yeckue 0CHOBbI 2UOPoOUHaAmMuru. Mexanuka cepoeyno-cocyoucmoti cucmemsol. Quauiecxue
C80UCMBA KPOBU.

ITonpasnen 1.3. Konebanus u BosnHbl. buoakyctuka

Mexanuueckue xonebanus. Jlunetinviti capmonudeckuil ocyunnamop. Qusuveckuti masm-
Hux. Ceob00Hble u 3amyxarouue Koaebanus. Boinyscoennvle konebanus. Pezonanc. Pezonanc 6
buonoeuueckux npoyeccax. Cnoxcenue xkonebanuii. Konebamenvuvie npoyeccol 8 610102U4eCcKuUx
obwvexmax. Boanwl 6 ynpyeux cpeoax. @usuyeckue ocHogwvl akycmuku. Ilpupoda 38yka. Mcmoy-
HUKuU 38yka. Xapakmepucmuxu 3eyka. buonocuueckas akycmuka. Bocnpusamue 3gyka. 3axkon Bé-
bepa - Pexnepa. Ungpazeyxk u ynempaszeyk. Yavmpaseykosas ouoaxycmuka. Bonnoevie npoyec-
Cbl 8 HCUBLIX OPSAHUIMAX.

Pa3nen 2. MoaekyasipHas (pU3MKa M TEPMOAHHAMHKA

[Tonpaznen 2.1. OCHOBBI KJIACCUYECKOW MOJIEKYIIIPHO-KUHETUYECKON TEOPUH.

OcHnognoe ypasHenue MOIEKYIAPHO-KUHemuyeckou meopuu 2aza. Pacnpedenenue suep-
2uu no cmeneHam c80600vl. BHympernHss snepeus udeanvroco 2asa. Pacnpeodenenue monexyn no
ckopocmam. Pacnpeodenenue bonvymana. buosnepeemuxa. Henenus nepenoca 6 opeanusme.
Tennonposoonocmo. 3axon @ypwe. Tenroomoaua. Konsexkmuenwiti menioodbmen. Tennonepeoda-
ya. lughghyszus. 3axon Quxa. HAenenus nepenoca 6 buonocuveckux cucmemax. Puzuveckue ocHo-
8bl mepmope2ynayuu opeanusma. Ilosepxnocmmusiii cnou 6 scuoxocmsax. Kosgpgpuyuenm nosepx-
HocmHo2o Hamsicenus. Dopmyna Jlannaca. Kanunnapuvie senenus. @opmyna bopenu — Kwope-
Ha. Kanunnaphule snenus u Ouono2uieckue npoyeccoi.
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[Tonpasnen 2.2. OCHOBBI TEPMOJUHAMHUKN OHOJIOTMYECKUX ITPOLIECCOB.

Tepmoounamuyeckue napamempuvl u npoyeccwl. Tennoma u paboma. Ilepsoe nauano
mepmoounamuxu. Mzonpoyeccol. [lpumenenue nepgo2o Hauaia mepmoouHaMuKy Ois aHAIU3A
usonpoyeccos. Tennoémxocms udeanrvHozo 2aza. Ypasuenue Maiiepa. Beedenue 6 Kiaccuieckyio
u Keawmogyo meoputo menjioémxkocmu. Ilonumponnsie npoyeccol. Ypasnenue Ilyaccona. O06-
pamumvle u Heobpamumvle npoyeccvl. Bmopoe nauano mepmoounamuxu. Ilpunyun oeticmeus
mennosou mawunsl. Luxn Kapno u meopema Kapno. dumponus. Kueou opeanuzm kaxk omkpui-
mas mepmoounamuyeckas cucmema. llepsoe nauvano mepmoounamuxu 6 o6uonozuu. Ilpespauye-
HUe SHepeul 8 OUOI02UYECKUX CUCEMAX U IHep2emuyecKutl Oaianc Hcueoeo opearnuzma. Tenno-
npooyKyus. 3a6UCUMOCIb CKOPOCMU MENJ00MOAYYU U YACMOMbl ObIXAHUSL OM MACC bl HCUBOMHO-
20. Akkymyaupoesanue suepeuu 8 monexyiax AT®. Ilepenoc menna 6 scugvix opeanusmax. Bmo-
poe Hauano mepmoouramuxu 6 ouonoeuu. KII/[ moiuysi. Ckopocms usmeHeHus SHMponuu u
cmayuonapHoe cocmosnue. Popmyna Ilpuzooicuna.

Pa3znen 3. DiieKTpu4ecTBO M MATHETH3M

[Togpaznen 3.1. DnekTpocraTuka.

Onexmpuueckoe noie u e2o xapakmepucmuku. Paboma no nepemewenuio 3apsoa 6
anekmpocmamuyeckom noe. I[lomenyuanvuwlii xapakmep s1ekmpocmamuydeckoco nojs. Ilo-
menyuan. IIposoonuKu 6 21eKmpocmamuideckom noje. dneKkmpocmamudeckas 3awuma. 3azem-
JIeHue 271eKmpoyCcmano6ok. usnekmpuxu 8 snekmpudeckom noe. Ionapuzayus OudieKmpuxos.
Jusnexkmpuueckas nponuyaemocms. Jusiekmpuveckue C80UCMEA MKAHel Op2aHUu3Ma.
Onexmpoémrxocmv. Konoencamopwvl. DneKmpoémKocms KIemoOuHblX MemMOpan. DHepeus daekK-
MpuuecKoeo noJii.

[Tonpaznein 3.2. IIOCTOSHHBIN ANEKTPUUECKHI TOK.

3axon Oma 6 unmeepanvHoll u 8 oughgepenyuanrvrol gopme. Tennosoe oeticmaue 1eK-
mpuyeckoeco moxa. /lelicmsue nocmosaHHO20 INeKMPU4ecKo20 NoJisl HA OP2aHU3M HCUBOTNHBIX.
Membpannvii nomenyuan. Ypasuenue Hepucma. Mexanusm obpazosanus OUONOMEHYUANOS.
Dusuyeckue 0cHo8bl dnekmpokapouocpaguu. IIpoxodircoenue 31eKMmpuiecKko2o moKka yepes Hcu-
8ble MKAHU.

[Togpaznen 3.3. MarauTHoe moJe.

Maenumnoe e3aumooeticmsue npo8oOHUK08 ¢ mokom. Maenumnoe none. 3akon Amnepa.
3akon buo — Casapa — Jlannaca. I'eomacnumnoe none u e2o 61UsHUE HA HCUBbIE OPSAHUSMDBI.
Onexmpomaenumnan unoykyus. Camounoykyusa. HHOykmusnocms. [leticmeue nepemeHHO20
MASHUMHO20 NOJISL HA OP2AHUIM MAEKONUMAlowje2o. DHepeus MAHUMHO20 NoJd. Diekmpude-
CKULL MOK 8 2a3aX U 8 HCUOKOCMAX. 3aKOH IIeKmpOoaU3a.

Pa3znen 4. OnTuka u KBaHTOBasA (PU3HKa. JieMeHThI GOTO0HO0I0THH

[Togpaznen 4.1. 'eomerpuueckas ontuka. BomHoas onTuka.

Ilpupooa ceema. Ceemogoowl u ux npumenenue. Ocnogol pomomempuu. Pomomempuy e-
CKUe BelUYUHbl U eOUuHUYsbl ux uzmepernus. llpumenenue gomomempuu 8 HCUBOMHOB0OCMEe.
Humepgepenyus ceema, cnocobdwl eé nabawooenus u npumernenue. Jugpaxyus ceema. Juppax-
yuonnasn pewémxka. llonspuzayus ceema. llonapusosannviii u ecmecmeeHHbll céem. 3aKOHbI
Manioca u bprocmepa. Bpawenue niockocmu noaspuzayuu onmuyecku aKmusHbIMU 8eUjecmed-
mu. ucnepcus ceéema. Cnekmpol u ux munst. CnexmpanvHhulll anaius. Bzaumooeticmeue ceema
c sewgecmeom. llocnowenue ceema. 3axkonst byeepa u bepa. buonocuueckoe 3nauenue coiHeuHo-
20 ceéema. [lpumenenue ynompaguonemogozo ceema 01 canayu 6030YUHOU Cpeobl.
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[Tonpaznen 4.2. TerioBoe u3nydyeHne. KBaHTOBBIA MEXaHU3M U3JTyYEHHUS CBETA.

Tennoeoe uznyuenue. 3axon Kupxeogha. 3axon Cmegpana — Borvymana. 3akon cmeujeHus
Buna. Tennosoe uznyuenue mena scusomuvix. Keanmoswiii mexanusm usnyyenus ceema. @opmy-
na Ihanka. D@omosghghexm. Keammoswiti mexanusm noeiowenus ceema. Kopnyckynapho-
60110601 Oyausm. [lonsamue o pomoxumuueckux u hpomoobuorocueckux peaxyusx. buogusuxa
3pUMenNbHO20 60CNPUAMUSL.

Pa3nen 5. Atomuas u sinepHas pusnka

ITogpaznen 5.1. [lnanetapuas Mmoaens atoma. Teopust bopa.

Cmpoenue 31ekmpoHHbIX 000104ek amoma. Keanmoswlii mexanusm 21eKmpoHHbIX nepe-
x00086. ObvsacHeHue CnekmpanibHblX 3aKOHOMepHocmeu. Jllomunecyenyuss u eé npumeHenue
eemepunapuu. Bonnosvie ceoticmea snekmponos. Bonnosas ghynxyus.

[Mompazmen 5.2. OnTudeckue KBaHTOBbIE M€HEpATOPhl. BUIBI palnoakKTUBHOTO H3IYYe-
HUS U €ro IpOHUKaroas cnocooHocTs. CTpoeHne aTOMHOTO sIIIpa.

Onmuueckue keammossvie 2enepamopul. Ilpumenenue nazepos. Penmeenoeckoe usnyye-
nue. [loenowenue penmeeno8CcKk020 usnyyeHus eeujecmsom. Buovl paouoakxmuenoz2o usnyyenus u
€20 npoHuKarwas cnocoonocmos. Memoowl pecucmpayuu paouoaxmueno2o usiydenus. Cmpoe-
HUe amomHoz2o A0pa. HAoepuvie cunvi. H3omonwvl u uzobapwi. Ilpumenenue paouoakxmueHvix uso-
Mmonos 8 eemepuHapHol meouyute. Hy8cmeumenbHOCmMs HCUBLIX OPSAHUIMOB K JIEKMpoMde-
HUMHbIM NOJAM PA3IUYHOL Yacmomsl. JlemanbHvle 003bl.
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4.2. PacnipeejieHHe KOHTAKTHOI M CAMOCTOSITEJILHOM PadoThI IPH MOATOTOBKE

K 3aHATHUAM 110 IToJApasaeiaM

4.2.1. Ounas hopma o0yueHus

KonTtaktHas paboTta

Paznensl, moapas3nensbl JUCHUIUIAHBI CP
JICKITNH ‘ 3 ‘ 113
Paznen 1
Du3nyecKre OCHOBbI MEXAHUKH U OMOMEXaHUKH

[Togpaznen 1.1. ®usnyeckue OCHOBBI MEXaHUKU 2 6
[Togpaznen 1.2. MexaHuka ®UJKOCTH U TeMOJIMHAM KA 6 6
ITonpasnen 1.3. Konebanus u BonHbl. buoakycruka 2 4

Pa3znen 2

MougexkyasipHas Gpu3nka U TEPMOJIMHAMHUKA

[Togpaznen 2.1. OCHOBBI KJITaCCUY €CKOM MOJIEKYJISPHO- 2 6
KUHETUYECKON Teopuun
[Tonmpaznen 2.2. OCHOBBI TEPMOAMHAMHUKHN OUOIOTUYECKUX 4 6
IPOLECCOB

Pa3znen 3

DJIEKTPUYECTBO U MATHETH3M

[Togpaznen 3.1. DnekTpocraTrka 2 6
[onpaznen 3.2. IloCTOAHHBIN 3JEKTPUUECKUN TOK 2 6
[Hoppaznen 3.3. MarautHoe nosne 2 4 3,5

Paznen 4

OnTtuka u KBaHTOBas1 pu3uka. JjieMeHThI GOoTOOHOJIOTHHU

[Togpaznen 4.1. 'eomerpuyeckas ontuka. BomHoBas onTuka 2 4 4
ITonpasnen 4.2. Tennosoe usiaydeHue. KBaHTOBBIN MeXaHU3M 2 4 5
W3JIy4eHHs CBETa

Paszpen S

AToMHas U s/iepHas pu3uKa

[Togpaznen 5.1. [lnanetapuas moaens atroma. Teopus bopa 2 9
ITompaznen 5.2. OnTudeckrue KBaHTOBBIE FeHepaTOphl. Buabl
PaAOaKTUBHOIO U3JIyUYCHHS U €0 MPOHUKAOIIAs CIOCo0- 2 4 14
HOCTb. CTpO€HHE aTOMHOTIO si/1pa
Bcero 30 60 355




Crpannna 11 n3 31

4.2.2. 3aounas ¢popma o0ydeHus

KonTtaktHas padota
Pazpensl, mospasnesnsl JUCIUTLIAHBI CP

JICK]_[I/II/I‘ JI3 ‘ 113

Paznea 1
du3nyecKkne 0CHOBbI MEXAHMKHN U OMOMEXaHUKH
[Toxpaznen 1.1. ®usnyeckre OCHOBbI MEXaHUKHU 1 10
[Togpaznen 1.2. MexaHuka KUJIKOCTH U TeMOJIMHAM KA 1 10
ITonpasznen 1.3. Konebanus u BonHbl. buoakyctuka 1 10
Pa3znen 2

Mouiekyasipaasi Gu3nKa ¥ TEPMOJINHAMHUKA

[Tonpasznen 2.1. OCHOBBI KJIaCCHYECKON MOJIEKYIISIPHO-

. 1 10
KMHETHYECKON TEOpUH
ITonpasnein 2.2. OcHOBBI TEPMOAMHAMUKY OHOJIOTHYECKUX 1 10
IIPOILECCOB
Pa3nen 3
JIEKTPUYECTBO M MATHETHU3M
[Moxpasnen 3.1. DnekTpocraTuka 1 1 10
[Togpaznen 3.2. [10CTOAHHBINA 3TEKTPUUECKUI TOK 1 10
[Togpaznen 3.3. MarauTHOE 1moJie 1 10
Pa3nen 4
OnTuka u KBaHTOBas pu3ukKa. JjeMeHThI (POTOOHOJIOT MU
[Monpaznen 4.1. 'eomerpuueckas ontrka. BomHoBas onTika 1 10
[Tonpaznen 4.2. TennoBoe u3mydyenne. KBaHTOBBIM MEXaHU3M 1 1 7
U3ITy4EeHHs CBeTa
Pa3znen S
AToMHas U s/iepHas pu3UKa
[Tonpasnen 5.1. [InanerapHas monens aroma. Teopus bopa 10

[Mompazmen 5.2. OnTuyeckre KBAaHTOBBIE TeHEepaToOpbl. Bujib
PaZMOAKTUBHOIO U3JIyUCHHUS U €ro MPOHHUKAIOIIAs CII0Cc00- 6,5
HOCTh. CTpOEHHE aTOMHOTO si7Ipa

Bcero 4 8 113,55
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4.3. IlepeyeHb TeM U YU4eOHO-METOAHYIECKOTO OD0ecTedeH s 1JIsl CAMOCTOSITeIbHOH padoThI

o0y4Jarommxcsi
YuebHO-METOIUUIECKOE 00ECIIEUEHNE O0BéM, u
Ne | Tema camocTosTEILHOMN pa- (popma obyue-
n/o 00THI Ne cTpa- HUS
HcTounux
HHII Ou- | 3aou-
Hast Has
DU3NIECKIEe OCHOBBI
1 9-28 10
MEXaHUKHU
MexaHuka )XUAKOCTH U
2 CXATIHIE HILCOT 47-51 10
reMOJIMHAMHUKa
Konebanus 1 BOIHBI.
3 oned 0 34-43 10
buoakyctrka .
Opranu3zanys caMOoCTOSTEIILHON
OCHOBBI KIIaCCUYECKOU paboThI 1O JUCIUTLITHHE
4 | MOJNEKyISIpPHO-KMHETHYECKON | OCYLIECTBIIACTCS B COOTBETCTBUU C | 57-58 5 10
TEOPUH METOJMYECCKUMU YKA3aHHUSIMH -
0 Kypc ¢usuku: yuedHoe mocodre
5 | & CHOBBI TCPMOAMHAMUKI | 77 o1y 1eHTOB BBICIINX YUEOHBIX 60-70 5 10
MOIIOTMMECKUX MPOUECCOB | 5o pecnprif, 06y HAMOMIHXCA TTO
6 TloCTOAHHBIN SNEKTPUYECKUH | TexHIUeCKIM HAIIPABICHHSM 107-120 10
TOK [IOATOTOBKHU U CIICLIHATIBHOCTSIM /
[A. H. JIapuonos u ap.] ;
7 MarsaurHoe 110J1e . N 141-160 5 10
BopoHexckuii TocyaapcTBeHHBIH
3 [eomeTpryeckas ontuka. | ol PAapHBIM YHUBCPCUTCT .~ 163182 | 4 10
BoHOBAS ONTHKA Boponex: BOpOHf?)KCKPIPI 5
TOCY/IapCTBCHHBIN arpapHbIi
TemnoBoe nznyueHue. yHuBepcurert, 2016.— 203 c.: ui.
9 KBaHTOBBIN MexaHH3M — JIONYyIIEHO HAy4HO- 184-186 5 10
H3JTy4€HUs CBETA Meroauueckum COBETOM I10
(hnzrke MuHUCTEpPCTBA
ITnanerapHas Mojeab aromMa. | 00pa3oBaHus M HayKu Poccuiickor
10 P g P y 187-190 | 5 13
Teopust bopa denepauuu
http://catalog.vsau.ru/elib/books/b
OnTHueckre KBaHTOBBIE 131301.pdf>.
reHeparopsl. Buibl
aJIMOAKTUBHOTO U3JTyUCHHSI
11 | bamo Oro HM3IIyHe 196-200 | 65 | 105
U €T0 TPOHUKAIOIIAS
criocobHOCTh. CTpoeHue
aTOMHOTO SIIIpa
Bcero 355 | 1135



http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf
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5. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl MPOBeeH s MPOMEKYTOUHOM ATTeCTALMU U
TeKyLero KOHTP 0JIfl

5.1. Oranbl (popMHUPOBAHUS KOMIIETEHUM I

NuaukaTop 10CTUKEHNS
IMoapa3aes TMCUMIINHBI KoMnerennus KOMITETeHIHH
1.1. ®usnyeckre OCHOBBI 31
MEXaHUKH OIIK-3 V2
H3
1.2. MexaHuka >KUJIKOCTH U TEMOIN- 31
HaMHKa OIIK-3 y2
H3
1.3. Konebanus 1 BOJIHEL 31
buoakycrtuka OIIK-3 y2
H3
2.1. OcHOBBI KJIACCUYECKON 31
MOJIEKYJISIPHO-KHHETHUY €CKOM OIIK-3
TEOPUU Y2
2.2. OCHOBBI TEpPMOJAMHAMUKH OHOJIO- 31
OIIK-3 V2
THYECKUX MPOIECCOB
H3
31
3.1. DnekTpocTaTuka OIIK-3 V2
H3
3.2. IloCTOSTHHBIN JIEKTPUUECKHUI TOK OIIK-3 31
V2
H3
3.3. MaruuTtHoe nosie OIIK-3 31
V2
H3
4.1. 'eomerpuueckas ontuka. BoiHo- OIIK-3 31
Bas OITHKA
v2
4.2. TennoBoe uznyuenue. KBaHTOBBIM 31
OIIK-3
MEXaHU3M H3JIyYEHHUs CBETa V2
5.1. I1nanerapHas monenb atoma. Teo- OIIK-3 31
pust bopa
5.2. OnTuyeckue KBAaHTOBBIE F'€HEPATO-
pbl. Buabl panroak THBHOTO M3J1y4YEeHUS OIK-3 31
U €ro NMPOHUKAIOIIAs CIOCOOHOCTb.
CrpoeHue aTOMHOr o sigpa
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5.2. lIkanbl M KPUTEPUH OLEHUBAHMS TOCTUKEHHUSI KOMIETEeHIM A

5.2.1. HIkaabl OLleHUBAaHUA JOCTHKEHHUS KOMIIeTEeHIU I

Bun onenku O1eHKH
o HEYJOBJIET- | YIOBJETBO-
AxageMryeckas OLleHKa 0 4-X 0aJUILHOM IIKaje XOpOIIO | OTIUYHO
BOPUTEJIBHO | PHUTEIBHO

5.2.2. KpuTepuu OLleHUBAHUSA A0CTHKEHUS KOMIIETEeHIHI

Kputepun onieHku Ha 3aueTe ¢ OLIEHKOM

Onenka, ypoBEeHb
JOCTHYKEHHUS
KOMIIETEHIUI

Onucanue KpUTEpUEB

OTJIMYHO, BEICOKUM

CTYIIGHT IMOKa3aJ IIOJIHBIC 1 FJ'Iy6OKI/I€ 3HaHUA MpPOrpaMMHOro Marcepua-
Jia, JIOTUYHO U apryMEHTHPOBAHO OTBCTUJI HAa BCE BOIPOCHI IK3aMCHAIl -
OHHOI'O 6I/IJ'IeTa, a TaKXC Ha OOIOJHUTCIIbHBIC BOIIPOCHI, CIIOCOOEH caMo-
CTOATCIIbHO PEIIATh CJIIOKHBIC 3aJa4M AUCIUITIIMHBI

Xopo11o, MPOABUHYTHINA

CtyaeHT TBEpO 3HAET MPOrpaMMHBIN MaTepHall, TpaMOTHO €ro U3JaraeT,
HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEN B OTBETE, JOCTATOYHO MOJIHO
OTBETHJI HA BOMPOCHI SK3aMEHAIMOHHOTO OWIJIeTa U JIOTIOJIHUTEIIBHBIEC BO-
MPOCHI, CIOCOOEH CaMOCTOSITENIBHO PellaTh CTaHAAPTHBIE 3a/laud TUCIIU-
TUTAHBI

Y 10BIETBOPUTENBHO,
MOPOTrOBBIN

CryneHT moKa3aJl 3HaHHME TOJBKO OCHOB MPOrPaMMHOI0 MaTepuaa,
YCBOWUJI €ro MOBEPXHOCTHO, HO HE AOMyCKall rpyObIX OMMOOK M HETOY-
HOCTEH, TpeOyeT HaBOJAIIMX BOMPOCOB JIsl IPAaBHIJIBHOTO OTBETA, HE OT-
BETWJI Ha JOIOJHUTENBHBIE BOIPOCH], CHOCOOEH pellaTh CTaHIApTHHIC
3a]laui JUCLUIIIMHBI C TOMOILBIO IPEII0aBaTelIs

HeynosnerBopurensHo,
KOMIIETEHIIUS HE OCBOEHA

CTyneHT He 3HaeT OCHOB IPOrPaMMHOTO MaTepHala, J0MyCKaeT Tpyobie
omKOKM B OTBETE, HE CIIOCOOEH peIIaTh CTAHAAPTHBIE 331a49H TUCLIATLIU-
HBI JJa’Ke C IIOMOILBIO IPEIojaBaTelIs
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Kpurepuu oneHku TecToB

Onenka, ypoBeHb
JIOCTHIKEHHS
KOMIIETEHITUH

Onucanne KpUTEpUEB

OTIHYHO, BEICOKHH

ConeprkaHue NpaBWIBHBIX OTBETOB B TecTe HE MeHee 90%

Xopo11o, MPOABUHYTHINA

CopepxaHue NpaBUIIBHBIX OTBETOB B TecTe HE MeHee 75%

Y 10BJIETBOPUTEINBHO,
MOPOTOBBIN

CopepxaHue NpaBUIIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIIUSI HE OCBOEHA

ConeprkaHue MpaBUIIBHBIX OTBETOB B TecTe MeHee 50%

Kputepuu orieHku yCTHOTO onpoca

Onenka, ypoBeHb
JIOCTHIKEHHS
KOMIIETEHITHH

Ornncanne KpuTepueB

3a4TeHo0, BLICOKUM

CryneHT JEMOHCTpUPYET YBEpEHHOE 3HaHHE MaTepHaa, YeTKO BbIpakaeT
CBOIO TOYY 3PEHHS MO PaccCMaTpUBAaeMOMY BOIPOCY, MPHUBOAS COOTBET-
CTBYIOLIME IPUMEPHI

3ayTeHo, MPOABUHYTHII

CTyneHT JeMOHCTPUPYET YBEpEHHOE 3HAaHHE MaTephayia, HO JIOMYCKAeT
OTJIEJIbHBIE ITOTPELIHOCTH B OTBETE

3ayTeHo, MOPOroBbIi

CTyneHT IeMOHCTPUPYET CYIIECTBEHHBIE MTPOOEIBI B 3HAHUSIX MaTepraa,
JIOITYCKAaeT OIMOKH B OTBETaX

He 3auTeno, koMIreTeHIH
HE OCBOEHA

CTyneHT JeMOHCTpUpYeT He3HaHWe Marepuala, [OMyCKaeT TpyObie
OILIMOKHU B OTBETAX

Kputepuu orienku pemieHus 3agad

Ornenka, ypoBeHb
JTOCTHKEHHS
KOMIIETEHLINH

Onuncanue KpUTEpUEB

3auTeHO, BEICOKHIA

CTyIeHT yBEpEHHO 3HAET METOAMKY U aJTOPUTM PEUIEHM 3a/1a4H, HE J10-
IYCKAaeT OIMOOK MPYU €€ BHITOJHEHHUH.

3auTeHo, MPOIBUHYTHIN

CTyzeHT B 1IETIOM 3HA€T METOJINKY M aJrOpUTM pelICHHs 3aadH, He J10-
MTyCKaeT rpyObIX OMIMOOK IIPH €€ BHITOTHEHNH.

3ayTeHo, MOPOroBbIi

CTyIeHT B LIEJIOM 3HAeT METOJIUKY U aJITOPUTM DEIIEHHs 3aJauu, JTOImyc-
KaeT OMMOOK IpHU €€ BBINOIHEHUH, HO CIIOCOOEH MCIPABUTh UX MPH I10-
MOIIM MPenoaBaTes.

He 3a4TCHO, KOMIICTCHIIM A
HC OCBOCHAa

CTyIeHT He 3HaeT METOJMKY M aJTOpPUTM pPELISHMs 3a1add, JOMYCKaeT
rpyOble OIMOKK TpU €€ BBHITOJHEHWH, HE CIIOCOOCH MCIPaBUTh UX MPH
MTOMOILM [TPENOJaBaTEeJIsL.
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5.3. MaTepuaibl 1Jisl OIeHKH TOCTUKEeHHsI KOMIIeTeHIM I

5.3.1. OueHo4HbIe MAaTEePHAJIBI IPOMEKYTOYHOM aTTeCTALNU

5.3.1.1. Bonpochl K 3K3aMeHY

Ne Conep:xanue Kowmme- HNAK
TEHIIUs

1 I'mapoauHamuka uaeanbHOM )KUAKOCTU. Y paBHEHUE HEPA3PbIB- OITK-3 H3
HOCTHU NOTOKA. Y paBHeHue bepHymm.
BsiskocTs. 3akon HeroTona nis Bsazkoctu. Koagduuuenr Bsasko-

2 OIIK-3 y2
ctu. 3akoH Crokca.

3 HproToHOBCKHE 1 HEHBIOTOHOBCKHE KUIKOCTU. JlaMuHapHOe 1 OINK-3 H3
TypOyJeHTHOe TeueHue Kuakoctu. Yucno PeitHombaca.
OCHOBHBI€ TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM TEOpUU

4 | (MKT). Onsitel, noareepxaatome MKT. OcHoBHOE ypaBHEHHUE OIIK-3 31
MKT.
[ToBepXHOCTHBIH CIIOH B )XHAKOCTAX. Koadduiment nopepx-

5 | HocTHOTO HaTsDKeHus1. CBOOOAHAS SHEPTUs TOBEPXHOCTHOTO OIIK-3 V2
CJIOSl KUIKOCTH.

6 JlononHuTENbHOE AaBIEHUE IOl UCKPUBJICHHON MOBEPXHOCTHIO OITK-3 H3
xunkoctu. opmyna Jlannaca.

7 CmauuBanue u HecMaunBanue. Kanuispuele siBinenus. @opmy-

OIIK-3 H3

na bopemm-XXropena.

8 [TepBoe Havano TepmoanHamuku. M3omporeccel. Padora ne- OITK-3 31
aJIbHOTO rasa MpU U30IpoIleccax.
Annabathbiil mpouecc. YpasHenue [lyaccona. MossipHble Ter-

9 | T0eMKOCTH NIPH MOCTOSHHBIX JaBJICHUU U 00beMe. Y paBHEHHE OIIK-3 31
Maiiepa.

10 DnekTpudeckue 3apsaanl. 3akoH KynoHa. DiekTpudeckoe moiie. OIK-3 V2
HanpsikeHHOCTb 3JIEKTPUYECKOro MOJIsl.
[IpeacraBnenus o cBOMCTBaX NPOCTPAHCTBA U BPEMEHHU, JI€Ka-

11 | mue B OCHOBE KJIaCCHYECKOW MexaHuKH. [locTynareapHOe 1BU- OIIK-3 31
JKEHUE TBEPJIOro Tena. paanyc-BeKTop. CKOPOCTh U YCKOPEHHUE.
JluHaMuka MaTepuabHOM TOYKU U MOCTYNATEIbHOIO JBHKEHUS

12 TB?pzloro TeJa. 3aKOH MHEPLIMU U UHEPLUUAIBHBIE CUCTEMBI OT- OITK-3 31
cuéta. 3aKOHBI TUHAMUKH MaTEPHAILHONW TOUYKH U CUCTEMBI Ma-
TEPUAIbHBIX TOYEK.

13 Bremnue n BHyTpeHHUE cuilbl. LleHTp Macc MeXaHU4YeCKOH CH- OI1K-3 31
CTEMBI 1 3aKOH €T0 JBUKCHHUS.

14 3aK0H COXpaHEHHS UMITYJIbCA U €r0 CBSI3b C OTHOPOAHOCTHIO OITK-3 V2
MIPOCTPAHCTBA.

15 | Heynpyruit yaap. ®yHaaMeHTaabHble B3aUMOICHCTBUS U CHIIBI. OIIK-3 31
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5.3.1.2. 3agauu K 3K3aMeHy

Copep:xkanue

Komme-
TEeHLUA

WK

3anumuTe perieHrue ypaBHEHHS TapMOHUYECKOr0 KOJIeOaHUs C
aMIuIMTy10u A=5 cm, ecnu 3a BpeMms t=/ mun coBepliaercs
N=150 konebanmii, a HauanbHas (asza KonedaHUM Po=7/4.

OIIK-3

H3

MarepuanbHas Touka Maccod m=2( 2 coBeplaeT rapMOHHYE-
ckue konebaHus c amrmumTyaoud A=5 cm. llepumon xomneba-
Huit 7=10 c. Onpenenurte 3Ha4€HUE CKOPOCTH U YCKOPEHUS Ma-
TepUaIbHON TOYKU B MOMEHT BPEMEHHU, KOTOPOMY COOTBETCTBY-
eT daza p=60°.

OIIK-3

V2

MasTHUK coBepIlaeT 3aTyxawlue KojaeOaHus ¢ jorapupmude-
ckuM JaekpemeHnToMm 0=0,01. Kakoe uuciio KoneOaHWi TOJIKEH
COBEPIIUTH MASITHUK, YTOOBI €r0 aMIUTUTY1a YMEHBIIUJIACh B TPU
paza?

OIIK-3

V2

Omnpeznenure pe30HAHCHYIO YacTOTY V, KOJIeOATEIbHOH CUCTEMBI,
eciu coOcTBeHHas yacTora kojieOaHuit vo=300 Iy, a norapud-
MUYECKHH JeKpeMeHT 3aTyxaHus 0=0,2.

OIIK-3

H3

[MpyxunHblii MasTHUK xEcTKOCThIO K=10 H/m ¢ Tpy3oM Mac-
coit m=1002 coBepiiaeT BBIHY)KJEHHbIE KOJeOaHUS B BA3KOMN
cpene ¢ kod(bduimentoM comporusieHus r=2-107 ke/c. Ompe-
nenute Kod(OQHUIMEHT 3aTyXaHus f U PE30HAHCHYIO aMILIUTY-
oy Ap,, €cni  aMIUIMTYJHOE 3HA4YeHHWE BBIHYXKAAIOIIEH CH-
761 Frax=10 mH.

OIIK-3

V2

3aBUCHMOCTb MTPOUIEHHOT'O TEJIOM MMYTH S OT Bpeme-

HU t 3a71a€TCs1 ypaBHEHUEM: S:A-t+B-t2+C-t3, rae A=2 m/c, B=-4
M/c?, C=8 m/c’. Haiftu: a) 3aBrcuMocts ckopocTi v(t) i yckope-
uus a(t) or Bpemenu; 6) paccrostuue Sy, MPOIIEHHOE TEIOM 3a
BpeMst t1=0,5 ¢ mocie Havana ABMKEHHS; B) CKOPOCTh V1 U YCKO-
penue a; Tena uepes Bpems 11=0,5 ¢ mocne Havana ABUKCHHUSL.

OIIK-3

V2

Onpenenure CPeOHIO KBAJAPATHUYHYI CKOPOCTh Uy MOJIEKYII
HJI€aJIBHOTO ra3a, JI0THOCTb KOTOPOro NpHU JaBiieHuu p=33 klla
coctapyseT p=0,3 Kke/m°,

OIIK-3

H3

Onpe;[enHTe y,IICJILHbIe TCIINIOCMKOCTHU CV nu CP CMECH YTJICKI/ICJIO-
ro raza Maccou m;=3 2 u a3ora Maccoit my=4 2.

OIIK-3

V2

Kucnopon maccoit m=32 2 HaxoaUTCAd B 3aKPBITOM COCYAE IO
nasinenneMm p=0,1 Mlla npu Ttemneparype 7=290 K. Ilociue
HarpeBaHus JAaBJICHUE B COCYJE MOBBICHIIOCH B 4 pa3a. Onpene-
JIMTE KOJIMYECTBO TETIOTHI Q, COOOIIEHH O ra3y.

OIIK-3

H3

10

[Ipu HOpMaJIBHBIX YCIOBUSAX CpEIHSs JIMHA CBOOOJHOr0 mpobe-
_ 5

ra aromoB remus A=1,85-10" m. Omnpenenutre Kodh UIIUEHT

muddy3un D remms.

OIIK-3

H3

11

Kakoe Konm4ecTBO TEMIOTH BBIICIHUTCS B PE3UCTOPE C COMPO-
tuBlieHueM R=15 Owm 3a TpeTbl0 CEKYH]ly MOCJI€ MOJIKIIOYEHUS
ucrtounuka DJIC, ecnau cuia TOKa YBEITUYMBAETCS B TEUEHHUE
BpeMeHU At=8 ¢ no nuHeitHoMy 3akoHy oT 11=0 1o I,=16 4.

OIIK-3

H3

12

OnpenenuTe KOIMYECTBO TEIJIOTHI, KOTOPOE BBIICIUTCS B PE3H-
crope ¢ conporuByieHneM R=20 Om mocne OTKIIOYEHUsT UCTOY-
HUKa, €CJIM CUJIa TOKA MPH 3TOM YMEHbIIIAeTCs o 3aKoHY: |=lg-e”
' oae lo=12 4; 6=900 ¢,

OIIK-3

H3
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13

Ompenenute IJIOTHOCTh TOKa, eciu 3a Bpems At=0,5 c uepes
MPOBOJAHUK C  IUJIOLIQ/bI0  TOHNEPEYHOro  cedeHus S=3,2
an? mporroN=>5+10"° sexrpoHoB.

OIIK-3

H3

14

JIBa ucrounmnka ¢ DJIC E1=5B u E»=3 Bu BHyTpeHHHUMH CO-
MPOTUBJIICHUAMU F1=F2=2 OMm NOAKIIOYEHbI MapaUICIbHO pPE3U-
cTropy ¢ compotuBieHueM R=/ Om. Onpenenure cuily TOKa B
pe3ucTope.

OIIK-3

H3

15

JIBa MIMHHBIX MapauIeTbHBIX MPOBOJIa HAXOIATCS B BO3JyXe Ha
paccTosiHuM =5 cm apyr oT apyra. Ilo nmpoBoaHHKaM TEKYT TO-
ku cwior 11=I=5 A B NPOTUBOIOIOXKHBIX HAMPABICHUSIX.
Ornpenenure UHAYKLIUIO MAarHUTHOTO TOJISI B TOYKE, HAXOSICH-
Cs Ha pacCTOSIHUU F1=4 cM OT OIHOTO H =3 cM OT JIPyroro
poBO/IA.

OIIK-3

H3

5.3.1.3. Bonpocsl K 3a4eTy ¢ OlleHKOi
He npenycmorpen

5.3.1.4. Bonpocsl K 3a4eTy
He npegycmorpen

5.3.1.5. IlepeyeHb TeM KypCOBBIX NPOeKTOB (padoT)

He npenycmorpenst

5.3.1.6. Bonipocsl K 3a11uTe KypcoBOro npoexkta (padéors)

He npenycmorpen




Crpannna 19 n3 31

5.3.2. OueHouyHble MaTePUAJIbI TEKYIIEr0 KOHTPOJIS

5.3.2.1. Bonnpochl TeCcTOB

Komne-
Ne Conep:xkanue S — NIAK

Kaxkoe nuddepenimanbHoe ypaBHEHHE OMUCHIBAECT BHIHYKICH-
HbIC TAPMOHHYECKUE KOJIeOaHus1?

1. —+aw,-X=0
d OIIK-3 31

3. d’x dx , K
dt2+ . '

Ha pucynxke nokasassl pe3o-
HAHCHBIC KPUBBIC TPEX KOJIe-
OarenpHBIX cucTeM. Kakas

cucTeMa 00J1agaeT HanOOIb-
M ko3 urrenTom 3ary- b
XaHus? 0

2 1. IlepBas. OIIK-3 y2

2. Bropasi.

3. Tpertss.

4. Koaddumuenr 3a-
TyXaHHsI OTMHAKOB BO BCEX
TPEX CUCTEMAX.

Pe3zonancHas nukimyeckas 4yacToTa onpenessercs GopMmyaou:

OIIK-3 31

3. w, =\af-2p°

Hlap u nonas cdepa, UMEIOIINE OTUHAKOBBIE MACChI U PaIUYyCHI,
CKaTBIBAIOTCS 1O HAKIIOHHOM TUIOCKOCTH 0€3 TPOCKaIb3bIBAHMUS C
OJIHOU U TOH K€ BLICOTELL. Y OCHOBAHHUS HAKJIOHHOU INIOCKOCTH:
1. CkopocTH Tel OJMHAKOBBI.
2. CkopocTb 1mapa GoJblIe. OlIK-3 H3
3. CxkopocTb oo cdepsl Oonbiie.
4. OTBeT HEOAHO3HAYEH.
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Hcnone3ys teopemy IlTeitHe-
pa, OIpeaenuTe, BO CKOJbKO
pa3 yBEIUYHUTCS MOMEHT HHEp-
UM KoJblla paguycoMm R, eciu
OChb BpAIllCHUSA IEPEHECTH U3
LIEHTpa KOJIbIIa HA €ro Kpau.

1. B4 pa3sa.

2. B2 pa3a.

3. B 1,5 paza.

4. B3 pa3za.

OIIK-3

H3

Koneco Bpamaercst ¢ yrioBsIM YCKOpEeHUEM £=2 pa()/cz. MowmeHT
uHepLuu Koseca J=1 Kke'm?. MOMEHT YCKOPSIIOIIEH CHIIBI PABEH:
1. M=0,5 Hwm.
2. M=0,25 Hwm.
3. M=2 Hwm.
4. M=4 Hwm.

OIIK-3

V2

Kaxkue npoueccer
M300paKeHBI Ha A

puc.a, 0. p Vi v P
1. Puc.a - uzo- / v / Py
OapHsIii, puc.0 -
M30XOPHBIH. ] / 4 /
2. Puc.a - uso- e S
XOpHBIii, puc.0 - 0 i 0 T
M300apHBIH.
3. Puc.a - u3o-
TepMHUYECKHH, puc.0
- U300apHBIi.
4. Puc.a uzoxop-
HBIH, pUC.0 - U30-
TEPMHUUYECKH.

a) 6)

OIIK-3

31

Temnepatypa raza pasHa 7. CpeaHsisi KWHETHUECKasi SHeprus mno-
CTYIIATEJILHOTO ABMKEHUS OJHOM MOJIEKYJIbI Ta3a paBHa:
3
1. —=KT
2

2. EKT
2

3. §VKT.
2

OIIK-3

31

B kakoM u3 nmepeuyncieHHbIX TPOIEeCCOB TEMI0EMKOCTh MAKCH -
MaJibHa?

1. B u3oxopHoM mpoiiecce.

2. B nzobapnom nporuecce.

3. B agmabatHoM mporiecce.

4. B n3oTepMHUYECKOM IpolLiecce.

OIIK-3

H3
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10

Omnpenenure aOCONOTHYIO BIAKHOCTh BO3/yXa IPH TEMIIEpaTy-
pe +18°C, eciu ero Touka pocsr papaa +8°C. IINOTHOCTH HACHI-
1meHHOro napa npu temmeparype +18°C pasua 15,4-10° ke/v®, a
npu +8°C — paBna 8,310 ke/n®,

1. 7,1-10° ke/i.

2. 23,7-10° ke/nd’.

3. 1541 02 ke/ni®.

4. 83107 ke/n®.

OIIK-3

V2

11

Kammmsip, cmaumBaeMblid JKHUAKOCTBIO, 000-
3HAQUYEH HOMEPOM:

Ne 1.
Ne 2,
Ne 3.
Nel m Ne3.

el

OIIK-3

y2

12

B 4eTpIpéx OIMHAKOBBIX KamMJLIs-
pax HaxomWTCA BOJA IIPHU TEMIIEpa- 1 2l 3 4
typax 5°C; 20°C; 40°C u 60°C. B N
KaKOM KalWuIIpe TemiepaTrypa BO- 2
Il paBHa 20°C? =~ 5
1. B nepsom. N
2. Bo BTOpOM. . - K =
3. B tpersem.
4. B yerBEPTOM.

)
3
"AD
]

OIIK-3

H3

13

Jns Kakoro M3 mepedyrcleHHBIX ra30B OTHOUIEHUE TEIUIOEMKO-
cren Cp/CV:1,4?

1. Hns renws.

2. Jlns HeoHa.

3. Jdus COa.

4. Jlns azora.

OIIK-3

H3

14

WneanpHplid a3 NEpEXOUT U3
cocrosiHus 1 B cocrosiHue 2. B
KaKoM TIIpolLiecce ra3 COBEp-
maet 6ounblryto padory? Ecim
Mpouecc UIAET BAOJb =

1. Pa6ora ogunakoBa. ’

2. Bponb BepxHeil kpu-
BOM.

3. Bpmonw cpenHeil kpu-
BOM.

4. Bponp HUXHEN KpH-
BOH.

OIIK-3

31

15

Wzmensiercs i Temmeparypa razaB P
TMpoIiecce mepexoaa u3 CocTosHus |

()
B COCTOSIHHE 2 5 /(_\1

1. Tlouwxaercs.
2. TloBsmmaercs.
3. He usmensercs. 0

OIIK-3

H3
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5.3.2.2. Bonipochl il YCTHOT'O 0IIpoca

Ne Conep:xkanue Komme- UK
TeHUIUs

1 I[a;rb OMPpE/IENEHHE 1 3aHCaTh (?opMyny pannyc-BeKTopa, JIn- OITK-3 31
HEMHON CKOPOCTU MaTEPHAIbHONW TOUKH.

2 JlaTb onpezeseHne 1 yKa3aTb HallpaBJIeHUE TaHI CHLIMATBHO, OITK-3 V2
HOpMaJbHO M MOJHOI'0 YCKOPEHMsI MaTepHaJIbHON TOUKH.

3 3anucaTth Q)?pMynH, yKa3aTh HalpaBJIE€HUE U JaTh OIpeaene- OITK-3 V2
HUE YTJIOBOW CKOPOCTH U YTJIOBOI'O YCKOPEHHUSI.

4 CohopmynupoBaTh MEXaHUUECKUI TPUHIUI OTHOCHTEIBHOCTH OITK-3 H3
INamunes. ChopmynnpoBaTh 3aKOHBI JUHAMUKY.

5 UYro Ha3bIBaeTCs MOMEHTOM MMITYJIbCa, MOMEHTOM CHJIbI? YKa- OITK-3 H3
3aTh MX HAIIPaBJIEHUE OTHOCUTEIBHO TOYKHU (I10JIFOCA).

6 BriBecTH 0OCHOBHOE ypaBHEHHE JUHAMHUKU BPaIaTEIbHOIO OIK-3 V2
JBUKEHUS. V37105KuTh PU3NUECKUI CMBICII MOMEHTA HHEPLIUH.

7 3anucatb ypaBHEHUE MOMEHTOB OIIK-3 31

8 C(l)OpMYJ'I‘I./IpOBaTL teopeMy ['roiirenca - Illteiinepa u npusectu OIIK-3 H3
npuMep e€ NPUMEHEHHUSL.

9 Kaxue 3aK0HbI COXpaHEHUs BBITOIHSIOTCS NMPU aOCOMIOTHO OIK-3 31
YIPYIOM U HEynpyrom yaape?

10 3anucaTh 3aKOHBI COXPaHEHHsI TIPU a0COIIOTHO YIIPYTOM U He- OIK-3 31
yHUpyrom yznape.

11 Kak onpenennuts u OT 4ero 3aBUCUT PEKUM JBHXKEHHUS KHJIKO- OTTK-3 31
CTU

12 [lepeunciute U 1aTh onpeneneHue sBiaeHu neperoca. [louemy OIK-3 31
OHU TIOJIYYHUJIM TaKO€ Ha3BaHue?

13 3anucaTh ypaBHEHHE COCTOSIHUSI MJI€ajbHOTO ra3a u chopmy- OITK-3 31
JUPOBATh YCIOBUS €ro MPUMEHUMOCTH.

14 OOBACHUTH, MOYEMY TEIIOEMKOCTh raza B IpOIEcce NpH MO- | e o 31
CTOSIHHOM JIaBJIEHUH 0OJIbIlIe, YeM ITPH MOCTOSIHHOM O0BEME.

15 Omnpenenuts 4UCIO CTeMeHed CBOOOABI OJHOATOMHOM, IBYX- OITK-3 31

aTOMHOM ¥ MHOT'0QTOMHOM MOJICKYIJIBI.
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5.3.2.3. 3agaum 1Jis1 NPOBEPKU YMEHH I M HABBIKOB

Komne-
Ne Conep:xkanue S— HJIK

[Ipy KakOM pacTATHBAIOIIEM HAIPSDKEHHH JIATYHHBIH CTEp)KEHb
UCIIBITHIBACT TaKO€ XK€ YAJMHEHUE, KaK M NPH HarpeBaHUHM Ha
1 | 50°C ? Moxyns ynpyroct matyuu pasen 11,2:10%° H/m?. Tem- | OIIK-3 Vy?2
nepaTypHbId K03 QUIIMEHT TMHEHHOr0 pacIMpeHus JaTyHH pa-
Ber 0,000019 K™,

OpuH MOnb uaeanbHOro rasza copepimi padory 4=300 JIx, momy4us
2 | Q=500 Ix rterutorel. Ompenenuth u3MeHeHue BHyTpenHeit sHepruu | OITK-3 V2
rasa.

I'a3 pacumpsiercs ot 00bEMa Vi 10 00béMa Vy 0IMH pa3 u3oTep-
MUYECKH, BTOPOH — n300apHO, a B TpeTuil — anuadatHo. [1pu ka-
KOM IIpolLieCcCe I'a3 COBEPIIAET OOJbIIYI0 PabOTy U MOJIydaeT
0oJIbIlIee KOJIMYECTBO TEIJIOThI?

OIIK-3 V2

Kaxkas yacTh BHyTpPEHHEN SHEPIUHU MOJIEKYJIbI KHCIOPOAA IPH-
4 XOJIUTCS HAa OCTYNATEIbHOE U KaKasl 4aCTh HA BPAILATEIbHOE OIIK-3 H3
NBIKEHNE?

Kak u3MeHnTCs1 eMKOCTh TIIOCKOTO KOHJICHCATOPa €CIIM U3 HErO
5 YAATUTh AURJIEKTPUK C AUAJIEKTPUYECKON MPOHUIIAEMOCThIO, OIIK-3 H3
paBHOI 27

Kak u3amMeHuTCst MOyJib HAPSKEHHOCTH 3JIEKTPOCTATHYECKOT O
6 | moss, CO3JaHHOTO TOYEYHBIM 3aPSI0M, IPH YBEIHMUEHUH PacCTo- OIIK-3 V2
STHUSL OT TOTO 3apsiaa 10 Touku Habmrogenus B N pa3?

Kaxk u3meHuTCs 3Heprus 31eKTpUUECcKOoro MmoJsi 3aps>KeHHOro
7 | IIOCKOro KOHJIEHCATOPa, €CIIM Pa3HOCTh MOTEHIIMAIOB MEXIY OIIK-3 V2
€ro MJIACTUHAMU YBEJIMUUTCS B TPH paza?

IIpu KakOM COOTHOIIIEHUH BHYTPEHHEr0 CONpOTUBIEHUS (I) uc-
TOYHUKA 3JIEKTPUUECKON SHEPruM U COMPOTHUBIIEHHUH HArpy3Kd

8 C OIIK-3 H3
(RH) HNCTOYHUK OTOACT MaKCI/IMaHI)HYIO MOIIHOCTh BO BHCIIHKOKO
ANEKTPUUECKYIO IIEMb?
COHpOTI/IBJ'ICHI/Ie HanyBKI/I, COCI[I/IHéHHOC ITOCJIEAOBATCIBHO C
HNCTOYHUKOM IIMTAHH, B UCTHIPEC pa3a IIPCBLIIIIACT BH CHHCECC
9 ’ Pe pasa lIp yIp OI1K-3 H3

COIPOTHUBJIEHNE UCTOYHHUKA JIEKTPUUYECKOro Toka. Onpenenure
KIIJI ucTounuka.

Kaxk u3menuTcs cuiia B3auMOACHCTBUSA ABYX MapauIeIbHbBIX MPO-
10 | BOXHHUKOB C TOKOM, €CIIH CHJIA TOKA B OJTHOM IPOBOJTHUKE yBe- OIIK-3 H3
JUYUTCS B 2 pasa, a B APYroM MPOBOJHUKE - B 5 pa3?

ypaBHeHI/Ie ABUXXCHUSA MaTepHaanoﬁ TOYKHU UMECT BUA:
11 | s=A+Bt+Ct®, rue 4=2 m, B=1 m/c, C= 5 m/c*. Onpenenure OITK-3 31
YCKOpEHHE TOYKH B MOMEHT BpeMeHu t=3 C.

MarepuanbsHas TOUKa Ha MPY>KUHE MacCol M=3 KT COBEpIIAET rapMo-
12 | nuueckue koneGanus 1o 3akony: X =3-SIN(5-t+ 7). Onpenenure OIIK-3 V2
JKECTKOCTh MPYKUHBL.

MartepuanbHas Touka maccoil m =10 ke Ha pyXHHE, )KeCT-

N H
13 KOCTb KOTOpOU Kk =250— coOBeplIacT rapMOHHUICCKUE KOJIe- OIIK-3 H3
M

Oanus. Yemy paBHa HUKIMYECKAs YaCTOTA KOeOaHUN @) .
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HuddepennmanbHoe ypaBHEHHE TapMOHUYECKUX KoneOaHun

2
14 | npyxuHHOr0 MasiTHHKA % + @, -x = 0. 3anummte popmyiy OIIK-3 31
pelIeHus ATOr0 ypaBHEHUSI.
UenoBek CTOMT Ha Kparo MIaT(OPMBbI, BPAIIAIOMIEHCS ¢ YrIOBOI
CKOpPOCTBIO m1=5 paxa/c. Macca miatgopMbl MpeHeOPEKUMO Ma-
Ja Mo CpaBHEHMIO ¢ Maccol uesoBeka. Uemy Oyaer paBHaA yrio-
15 P Y OYACT pasta Y OIK-3 31

Basi CKOPOCTh BpPAaIICHUsS MIATGOPMBI TOCIE TOTO, KaK YEIOBEK
HepeiIET B TOUKY, PACIOIOKEHHYIO TOCEpeIMHE MEXKIY KpaeM
Y IIEHTPOM T1aT(HOpMBI?

5.3.2.4. llepeuens TeM pedepaToB, KOHTPOJIbHBIX, pacuyeTHO-TpaguyecKUX padoT

He npenycmoTtpensl

5.3.2.5. Bonipocsl 1715l KOHTPOJIbHO# (pacyeTHO-TpaduuIecKoii) padoThl

He npenycmorpena
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5.4. CucremMa OLleHUBAHUSA JOCTHKEHUSA KOMIIETEHIINIA

5.4.1. Ouenka 10CTH:KEeHUS] KOMIIETEHIMI B X0/1e MPOMEKYTOYHOM aTTecTAlluN

OIIK-3: CrnocoOHOCTh HCIOJNIB30BAaTh 3HAHHUS HMH)KEHEPHBIX IPOLIECCOB MPU pEHICHUU
npogecCHOHATIBHBIX 33/1a4 U YKCIUTyaTaIlii COBPEMEHHOT0 TEXHOJIOTHYECKOT0 000D y1I0BaHHS

Wunukarops! noctxkenns komnerenunu OITK-3

Howmepa Bonpocos u 3amauy

3aJa4u K BOIIPOCHI 11O
KO,Z[ CO):[CP)I(aHI/IC BOITPOCHI K OK3aMCHY BOIIPOCHI K KypCOBOMY
3K3aMEHY (3auery ¢ 3a4eTy MIPOEKTY
OILICHKOM) (pabore)
OO0yuaromuiicst TOJDKEH 3HaTh OCHOB- 489
31 | HBIE 3aKOHBI ¥ IOCTYJAThl pu3ukH, Gu- 1111:;” 1’5
3UYECKHUE SIBJICHHUSL.
OOyuaromuiics JOMHKEH YMETh UCHOJb-
30BaTh 3HAHMUSI OCHOBHBIX 3aKOHOB U
V2 | moctynatoB ¢u3uku s pemenus | 2,5,10,141 2,3,5,6,8
CTaH/IAPTHBIX 33724 B MPOQECCHOHAIb-
HOM JEATEIIbHOCTH
OOyuaromuiicst JOJDKEH BIAJETh METO-
H3 JTUKON TIpUMEHEHUs! (PU3UYECKUX 3aKO0- 1367 1,4,7,9,
HOB B IPO(eCCHOHAIBHOW JeATeIbHO- T 10-15
CTH.

5.4.2. OneHka 10CTHKEHHSI KOMIIETEHIIMHA B X0/€ TEKYLIETr0 KOHTPOJIA

OIIK-3: CrnocoOHOCTh HCIONB30BATh 3HAHHUS HMH)KEHEPHBIX IIPOIIECCOB MPH PEIICHUU
npoQecCHOHAIBHBIX 3a/1a4 U 9KCIUIyaTalli COBPEMEHHOI0 TEXHOJIIOTHYECKOTro 000D y10BaHUs

Wuaukaropsl noctrxenns komrereHnun OITK-3

Homepa BonpocoB u 3aaa4

3aJ1auu ISt
BOIIPOCHI
BOIIPOCHI IIPOBEPKHU
Kon Coneprxanne YCTHOTO .
TCCTOB YMCHHUU U
omnpoca
HaBBIKOB
OOyuyaronmiics JOKEH 3HaTh OCHOBHbBIE
31 | 3akonbl ¥ octynaTel pusuku, pusnueckne | 1,3,7,8,14 | 1,7,9,10-15 | 11,14,15
SIBJICHMUSL.
OOyuaromumiicss JODKEH yMETh HCIOJIB30-
BaTh 3HAHMS OCHOBHBIX 3aKOHOB M IIOCTY-
V2 Y"1 2,6,10,11 2,3,6 1-3,6,7,12
7aToB (U3UKH Ul PELIEHUS CTaHIapTHBIX
3a71a4 B Mpo(hecCHOHAIBHOMN AEATEIbHOCTH
OOyuarommuiicsi JOJKEH BJIaJeTh METOMH-
- 4,5,9,12,
H 3 | xoif mpuMeHeHHs (U3NYECKUX 3aKOHOB B 13 15 4,5,8 4,5, 8-10, 13
npo¢ecCHOHATBHOM JesITeTbHOCTH. ’
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6. YueOHO-MeTOOMUYECKOE M HH(OPMALIMOHHOE O0ecTeyeHne TUCHUILTHHbI

6.1. Pexomenayemasi sureparypa

bubmmorpaduueckoe onucanue

Twun uznagus

Bun yue6HOi
JTUTEPaTyphl

I'padoBckuii P.U. Kypc ¢usuku: yaebHOE mocodue st
ctynaeHToB BY30B, 00y4arommxcs 1Mo eCTeCTBEHHBIM U
TEXHUYECKHM HAIpaBJICHHUSM ¥ crienuanbHocTsm/P..
I'paboBckwmii. - C-116.: Jlanp, 2012. - 607 C.

YuyebOHoe

OcHoBHAas

Tpodpumosa T.U. Kypc ¢usuxu/T.M. Tpodumosa. -
M.: akagemus, 2007. -559 C.

YuebOHoe

OcHoBHAas

dusuka: yuyeOHOe mocodue misi cryneHToB BY3oB,
00yJaroIMXCs 10 TEXHUYECKUM HaNpaBJIeHUSAM MO[-
roToBKU U creuuanbHoctsaM/AH. Jlapuonos [u mp.]. -
Boponex: BopoHekcknii rocyjapCTBEHHBIN arpapHbIi
yHuBepcuTeT, 2016 -202 C.

YueOHOE

OcHoBHAas

Kypc ¢umsuku: yue6HOe mocobue/A.H. Jlapmonos [u
np.]. - Boponex: Boponexckuii rocymapcTBEHHBIN
arpapsbiii yauepcurtert, 2017 - 260 C.

YueOHOE

JlonmoaHUTEILHAS

@usnueckuii npaktukym/A.H. JlapuonoB [u np.]. -
Boponex: BopoHexxckuid rocy1apCTBEHHbBIN arpapHbIi
yHHBepcHTeT, 2017 - 128 C.

Metoaunueckoe

MeTtoaundeckrue ykazaHus K J1a00paTOpHBIM paboTam
1o ¢u3UKe A CTYJICHTOB OYHOTO M 3a0YHOTO OTJIe-
JICHUW arpoMH)XEHEPHOT0 W TEeXHOJOrmueckoro ¢a-
KynbTeTOB / BopoHex. roc. arpap. yH-T ; [cocT.: B.C.
Bowumier, A.H. Jlapuonos, O.B. Boumesa, A.1. Ed-
pemoB ; moj oomr. pea. B.C. Boumesa] .— Boponex
: BOpOHEKCKUI TOCYyNapCTBEHHBI arpapHbld yHU-
Bepcurer, 2013 .— 99 c.

Metonudeckoe

BectHuk BopoHexckoro rocyaapCTrBeHHOro arpap-
HOTO YHUBEPCUTETA: TEOPETUYECKUH U HAy4dHO-
IIpaKTUYEeCKui XypHan / BopoHex. roc. arpap. yH-T
- Boponex: BI'AY, 1998-

[Tepuonnueckoe
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6.2. Pecypcnl cetu UHTEpHET

6.2.1. DyieKTpOHHbBIE OMOJINOTEYHbIE CHCTEMBI

No HazBanue Paszmenienne

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

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

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

6 | DnekrponHas 6ubaoreka BTAY http://library.vsau.ru/

6.2.2. IlpodeccuonanibHble 0a3bl JAHHBIX U HHPOPMALMOHHbIE CUCTEMbI

Ne Ha3zBanue Pazmemenne
Enunas MEXBEIOMCTBEHHAs WH(OPMAIIMOHHO—CTATH-

1| A (opa https://fedstat.ru/
CTHYECKasi CUCTEMA

2 |CnpaBounas npaBoBasi cucrema KoncynpranT [Tmroc http://ivo.garant.ru

3 | ArpapHast poccuiickasi HH(pOpMaIMOHHAsI CHCTEMA. http://www.aris.ru/
Nudopmanmonnas cucrema 1o ceabCKOX039iCTBEHHBIM .

4 (bopman http://agris.fao.org/
HayKaM ¥ TEXHOJIOTHSM

6.2.3. CaiiTbl 1 M”HGOpPMALMOHHBbIE MOPTAJbI

No HazBanne Pasmemenue

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

2 | Poccuiickoe x03siicTBO. CellbX03TEXHUKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER ru: Bam nmyreBoauTens B MEPE TEXHUKH http://techserver.ru/

4 | Uudonoprai o Gpusmke s CTYICHTOB https://fizika-student.ru/

7. MaTepHaJILHO-TEXHI/I‘IeCKOQ U NMpOorpaMmMHoOE odecrneueHue JAUCHUITJIMHBI
7.1. lloMemeHus 1Jisi BeJleHHs1 00pa30BaTeJIbLHOIO0 NMpoiecca i 000pya10BaHue

HaumeHnoBanue nomemenuii s NpoBEIEHMS BCEX BUIOB
y4eOHOHM AeATeNbHOCTH, MPEAyCMOTPEHHOH  yueOHBIM
IUTAaHOM, B TOM YHCIIE TOMEIIEHHS VIl CAMOCTOSTENbHON
paboThI, ¢ yKa3aHWEM IepedHs] OCHOBHOTO O0OpymOBa-
HUS, Y4eOHO-HATBITHBIX TOCOOMH ¥ HCHOIB3yeMOTO
MIPOTPAMMHOTO 00ECIICUSHHS

Anpec(MecTONON0KEeH!E ) TOMELISHUH AJIS TIPOBe-
JICHHS BCEX BUJIOB YU€OHOI NesATeTHHOCTH, TIpeay-
CMOTpEHHOU yueOHbIM IIaHOM( B ClTydae peainsa-
UK 00pa3oBaTeIbHOM MPOrpaMMbl B CeTeBOH (op-
Me€ JIOTIOJTHHUTEIIBHO YKA3bIBACTCS HANMECHOBAHUE
OpraHU3aIliH, C KOTOPOH 3aKIIFOYCH JOTOBOP)

VYueOHast aymuTopust ISl IPOBEACHUS YIeOHBIX 3aHATHI:
KOMILJIEKT y4eOHOW MeOenu, AeMOHCTPalOHHOEe 000py-
JIOBaHUE, y4eOHO-HAIVISITHBIE TOCOOWs, IMPe3eHTAIlMOH-
HOe 000py/ioBaHNe

394087, Poccuiickas ®Denepamus, BopoHexkckas
o0JiacTh, TOPOACKOH OKpyr ropoxa Boponex, ropon
Boponex, ynuiia Muuypuna, aom 1

VYuebHast aymuTOpust ISl IPOBEICHHS YIeOHBIX 3aHSITHIA:
KOMIUIEKT y4eOHON MeDern, TeMOHCTpalnoHHOe 06opy-
JIOBaHHEe, y4eOHO-HAIVIAHBIC MOCOOMs, MPE3CHTALHOH-
HOe 00opyaoBaHNe

394087, Poccuiickas @enepanus, Boponexckas
001acTh, TOPOJICKOM OKpYyr ropoa Boponex, ropos
Boponex, ynmuna Muuypuna, nom 1, a. 246

VYuebHast ayUTOpHst ISl IPOBEIACHUS YIEOHBIX 3aHATHI:
KOMIUIEKT y4eOHOI MeOenH, JeMOHCTpamoHHOe 000py-

394087 Poccwuiickas denepanus, Boponexckas 00-
JacTh, TOPOACKOW OKpYyr ropox Boponex, ropon



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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JIOBaHWE M Y4eOHO-HArsAHbIe TOCOOUs, JlabopaTopHOe
obopynoBanmne Case - study: m3ydeHHe 3aKOHOB yaapa
LIapoB, ONpeleleHHe MOMEHTa WHEpLUUH IWCKa, H3yde-
HHE BpAIlaTeIbHOTO ABIDKEHHS TBEPAOTO Tela ¢ MOMO-
b0 MastHuka, Obepbeka, onpenencaue Kod3hhuireHTa
[lyaccona MeronoM anua0aTHYeCKOro pacUIMpeHHs,
omperneneHne KodppumenTa BI3Koctu merogoM CTokca

Boponex, ynmuiia Mugypuna, nom 1, a. 243

[omenienne it caMOCTOSITENEHONW PabOThI: KOMILIEKT
y4eOHOM MeOenH, AEMOHCTPAIMOHHOE 00OpYyJOBaHUE U
y4eOHO-HaIISIHbIE TTOCOOUs, KOMIBIOTEPHAsT TEXHUKA C
BO3MOKHOCTBbIO MOJAKIIO4eHUs K cetn "HHTepHer" u
obecriedyeHUueM JIOCTYIa B DJIEKTPOHHYIO WH(POPMaIMOH-
HO-00pa3oBaTellbHyI0 Cpely, HCIOJIb3yeMOoe MporpamMmM-
Hoe obecnieuenne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Iunexc Bpaysep
! Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

394087, Poccuiickas ®Peneparusi, BopoHexkckas
o0JiacTh, TOPOACKOH OKpyr ropoja Boponexk, ropon
Boponex, ynuna MuuypuHa, oM 1, a. 232a
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7.2. IlporpammHoe o0ecnievyenmne

7.2.1. IlporpaMmMHOe oOecnieyeHune 0011ero HA3HAYEHHU s

Ne Ha3Banue Pa3memienue

1 8léepaIII/IOHHBIe cucteMbl MS Windows /Linux /Pen MK B fokatbHoi cetit BEAY

2 1'_[aKeT_LI O(I)I/I(?HLIX npunoxenunit MS Office / OpenOf- MK B flokatsHoil cetit BEAY
fice/LibreOffice

3 IIporpammb! 11s IPOCMOTPA ¢aiinoB Adobe Reader / MK B tokabHoi cet BEAY
DjVu Reader

4 Bp_ayzepm SAnnexc bpaysep / Mozilla Firefox / K B okatsHoi cet BTAY
Microsoft Edge

5 |AnTUBHpYCcHas nporpamma DrWeb ES [1K B sokasbHOM cetu BI'AY

6 |[Iporpamma-apxuBarop 7-Zip [1K B nokansHoM cetn BTAY

7 |MynbsTumenna npourpeiBarens MediaPlayer Classic I1K B mokansHOM cetn BTAY

8 |Ilnardopma onnaiin-oO0y4yenus elLearning server I1K B soxasneHO# cetn BIAY

9 |Cucrema komnberoTeproro rectupoBanus AST Test I1K B nokasnbHol cetn BITAY

7.2.2. Cienua;JTu3MpoBaHHOEe MPOrpaMMHOe oDecrnevyeHmne
Ne HazBanue Pazmemnienue

Be6-opuentupoBanHoe opucHOE MpOrpaMMHOE obecre-

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

5 J]?I/I;IIF;Y&HBHaSI naboparopusi 'mnpomexanuku. I'mapas- K B tokamsioil cetn BEAY
17|I1aker cTatucTuyeckoil 00paboTKM TaHHBIX Statistica IIK ayn.122a (K1)

19 ll;l/ll;[tll_;bﬂgfjl- / gsilujzlt{)nﬂ 3aJla4 TEXHUYECKUX BBIYMCICHUHN [IK B jtokansHoi cetn BLCAY

26 iio;fzh;&ﬁgegggggBaHnﬂ CHCTEeM D3Hepropacripese- K B soKatbHoil cetn BEAY

32| Cucrema KoMIbloTepHOI anredpsr Mathcad [IK B nokanbHol cetn BTAY

33| Cucrema koMIbIOTepHON ayredpsl Maxima [IK B nokaneHoi cetn BTAY

34| Cucrema TpexmepHoro mozaenupoBanus Kompas 3D [IK B nokanbHol cetn BIT'AY

35 gﬁ;ﬁgﬁntaﬂemp OHHOTO JIoKymenToobopoTa EOS  for https://deloweb.ms.vsau.ru/DELOWEB
36 S;f:r;ﬂ Aai:[l“:(l:v::cllTI/ISI/IpOBaHHOFO MPOEKTHPOBAHUS M| 1o ayn. 122,219, 224,321,370 (K1)
37 Cpena mporpammupoBanus Microsoft Visual Studio [TK [HIC-naGoparopun

(msdn)
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8. MexxkaucuuninHapHble CBSI3H

JucuuiumiHa, ¢ KOTOpOi He00XOAUMO

Kadenpa, Ha KoTOpOIt TIperiomaeTcs

[Noamucek 3aBemyromiero

COTJIACOBAHHE JICIMIUTHA Kadenpoit
Xumus Xumun A.B. Hlamormank
Maremarvka Maremaruky u pU3UKA JLA. HlumxwHa

Ipuaoxenue 1

JIncr neproguyeckux npoBepox padoyeii nporpamMmsl
U HHQOpMaLKsl 0 BHECEHHbIX H3MEHEHMAX

JIOIDKHOCTHOE JIUIIO,
MPOBOAMBIIEE MTPO-

[TorpeOHOCTH
B KOPPEKTUPOBKE

Nupopmarnus o0 BHECEHHBIX

Hara YKa3aHUEM COOTBET-
Bepky: ©.1.0., W3MEHCHUAX
CTBYIOILIUX Pa3JIE€I0B
JOJDKHOCTD o
pabouell nporpamMmel
[Ipencenarens MmeTou- .
‘IeIzJKI([)ﬁ iOMI/ICCI/II/I q)L:[TT W3Mmenenue aJIpeCoOB MOMCIICHUA
Konobaesa A.A 24.06.25 r I.7.1 JU IPOBCIICHHA BCEX BHJIOB Y4C6-

HOM JISITENbHOCTH, TIPEyCMOT-
PEeHHOI yueOHBIM IITAaHOM

i
74

IIpunoxenue 2

JIuer nepuoauvecKux nMpoBepok padouyei mporpaMmMbl

JIOIKHOCTHOE JIHIIO,
MIPOBOIMBIIIEE IIPO-
Bepky: ©.1.0., nomx- Hlata
HOCTb, IOAIINCH

ITorpeOHOCTH B KOp-
PEKTHPOBKE

IIepedeHb MyHKTOB,
CTp., pa3JleNnoB, Tpe-
OyIOIIMX U3MEHEHU

IIpencenarens mero-
TUIECKON KOMUCCUU

OTT [Iporpamma aktya-

KonobaeBa A.A Nel0 ot 18.06.24 r | nusupoBaHna Ha 2024- HET
2025 yu.r.
Zi
Hpe;lcez[aTéﬂL MeTOouue-

ckoit komuccun OTT TporpamMa aKTyanu3u-

Konobacsa A.A NelO ot 24.06.25 posaia Ha 2025-2026 7.1
yu.I.

Vs

i
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