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PaGouast mporpamma pazpaborana B cooTBETCTBUH ¢ DenepanbHBIM TOCYAapCTBEHHBIM
00pa3oBaTEIbHBIM CTaHAAPTOM BBICIIEr0 0OPa30BaHUS MO HaIpaBiIeHUIO MOATroToBKH 19.03.02
[TpoayKThl MUTAHUS U3 PACTUTEIHHOTO CHIPbS, YTBEPKIECHHBIM MpuKa3oM MunucTpa o0pa3zoBa-
Hus v Hayku Poccuiickoit denepamuu Ne 1041 ot 17 aBrycra 2020 r.

PaGouast mporpamMma yTBepk/ieHa Ha 3aceanuy Kaeapsl MaTeMaTUKH U QU3UKA

(mpotokon Ne 10 ot 02.06.2026 r.)

Vit

MOITNCh

3aBenyromuii kageapoii_ IMumkuna JI.A.

Pabouas mporpamMmma pekoMeHJ0BaHa K UCIIOJb30BaHUIO B Y4EOHOM MPOIIECCE METOANY €-
CKOM KOMHUCCHEN TEXHOIOTNYECKOro (PaKyJIbTeTa
(mpotokoist Ne 10 ot 23.06.2026 1.).
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1. O0mas xapakTepucTHKA TUCHUILTHHbI

1.1. Heanb AUCHUNIHHBI
ean uzydeHnus Kkypca GU3MKHA COCTOUT B (HOPMHUPOBAHWM 3HAHUH, YMCHHI U HaBBIKOB B
MpeCcTaBIeHUH (U3MUECKOW TEOPUU Kak 0000IIeHUs HaOIMIOEHUN, MPAKTUYECKOrO OIbITa U
AKCIIEPUMEHTA; CIIOCOOHOCTH pelaTh THUIIOBBIE 3aJadd MPO(EeCcCHOHATBHOU NESITEIbHOCTH Ha
OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTEeMAaTHYECKUX, ECTECTBEHHOHAYYHBIX B 0o01menpodeccuo-
HAJBHBIX JUCIHUILIINH C IPAMEHEHUEM UH()OPMaIMOHHO-KOMMYHHKAITMOHHBIX TE€XHOJIOT U

1.2. 3agaum IUCHUIIINHBI

1. ®opMupoBaHre 3HAHHWKA TJIABHBIX (U3HUYECKUX 3aKOHOB MEXaHUKH, MOJICKYJISIPHON
(U3HKK U TEPMOJMHAMHUKHU, JIEKTPOMAarHeTU3Ma, ONTHUKH, ATOMHOW W SIIEPHOM (PU3UKH, JISKa-
IMX B OCHOBE TEXHOJIOTMYECKUX IMPOIIECCOB COXpPAHEHMs W MepepabOTKH CEIbCKOXO035HCTBEH-
HOTO CBIPBS;

2. ®opmMupoBaHUE YMEHUS UCIOIB30BATh (PU3NUECKHE 3aKOHBI JJIsSl OBJIAJICHUS OCHOBAaMU
TEOPUU W TPAKTUKHU TEXHOJOTMYECKUX IPOILIECCOB MEPEepadOTKH M XPaHEHUs CeIbCKOXO035i-
CTBEHHOM MPOAYKIIH

3. ®opmMupoBaHUE HABBIKOB I10 MCIIOJIb30BAaHUIO COBPEMEHHOW HAyYHOH M3MEPUTEIHHOU
anmapaTypbl, BBIIOJHEHUIO MPOCTEHIIMX IKCIICPUMEHTAIBHBIX HCCIEAOBAaHUN Pa3IMYHbIX (Du-
3UYECKHUX SBJICHUM C MPUMEHEHUEM HH(POPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUN

1.3. IlpeamMeT AUCUMIIIMHBI

a) OCHOBHBIC TIPHHITUIIBI U 3aKOHBI (PU3UKU M OMO(PHU3UKH, UX MAaTEMAaTHYECKOE BBIpaKe-
HUE;

0) OCHOBHBIE (PM3UYECKHE SIBICHUS, METO/IBI MX HAOIIOICHUS U IKCIIEPUMEHTAJIBHOTO U C-
CIIEIOBaHMSI, METOJIBI TOYHOTO U3MEPEHHs (PU3NICCKUX BEIUYMH, METOBI 00paOOTKH pe3yibTa-
TOB DKCIEPHUMEHTA, 3HAKOMCTBO C OCHOBHBIMU (PM3UYECKUMU MPHOOpaMHu;

B) opMHpOBaHNE HABBIKOB 3KCIIEPUMEHTAIBHON paOOThI, IPaBUIBLHOTO BhIpaXKeHUus (u-
3UYECKHUX HJeH, POPMYIUPOBKU U pelIeHusl (PU3NYECKUX 3a/1a4, OICHKH MOpAaKa (GHU3NIECKUX
BEJIMYUH;

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

1) Pa3BUTHE Y CTYICHTOB JIFOOO3HATEIILHOCTH M MHTEpeca K U3YYCHUIO (DU3HKH, TOHUMa-
Hue puaocodekux mpodseM GU3uKu.

1.4. MecTo TMCUMILIMHBI B 00pa30BaTeJbHOM porpaMme
Hucuunnmuna «®Pusmkay gaet naHopamy Haubojee yHUBEpCalbHBIX METOA OB, 3aKOHOB U
MOJI€IeH, TEMOHCTPUPYET ClieLU(UKY pallMOHAIBHOIO METOJa MO3HAHUS OKPYXKAIOLIEro MUpA,
croco0cTByeT (GOPMUPOBAHUIO y CTYAEHTOB COBPEMEHHOI'0 €CTeCTBEHHOHAYYHOT'O MHUPOBO33 €-
HUS, CIOCOOCTBYET JajbHEHIIIEeMy pa3BUTHIO TUYHOCTH. DU3KKa Kak 00s3aTenbHas U CIUILINHA
BXOJMT B 00s13aTeNbHYIO YacTh yuebnoro 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 CHIPBS.
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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 npodeccnoHanbHBIX 3a7a4 U KC- JUI pelleHHs CTaHIapTHBIX 3a-
IUTyaTallid COBPEMEHHOI'0 TEXHOJIO- 7ad B IpoQeccHOHaIbHON Jes-
IMYECKOro 000py10BaHuUs TEJIILHOCTH
OOyuatomuiics JOJKEH BIaAeTh
H3 METOIUKON TpHUMeHEHUs: (Hu3u-

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
O6mrast camocTtosiTenbHas padboTa (mo yueOHOMY TUIaHYy), 4 53,25 53,25
KonrtakTHas paboTa mpy NpoBeIeHIH YICOHBIX 3aHATHH, B 90 90
T.4. (4)
JICKIIUH 30 30
MPAKTHYECKUEC 3aHATHUS - -
U3 HUX B (JOpMe MPAKTHYECKOH MOITOTOBKH - -
71abopaTopHbIe PadOTHI 60 60
U3 HUX B (JOpME MPAKTUIECKOH MOATOTOBKH - -
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 ' '
KontakTtHast pabora mpoMexyTOYHOM aTrrectauu olydya- 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 MPOMEKYTOUHOW arTecTauuu (3a4€r (3auer cC
9K3aMeH 9K3aMeH

OLICHKOI1), 9K3aM€H, 3alUTa KypCcoOBOro MpoekTa (padoTh))
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3.2.3ao0uHas popMa 00yueHUs

IHoka3areau K)ipc Bcero
OO6mast Tpy10EMKOCTD AU CIUILUIMHBL, 3.€. / 9 4144 4/144
OO6m1ast KOHTaKTHas padora, u 12,75 12,75
Obmras camocTosiTenbHas padoTa (1Mo yueOHOMY IJIaHy), 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 MOATOTOBKU -

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

HHAWBUAYAJIbHBIC KOHCYJIbTAllUN 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

3ayeT c OLIEHKOMH

JK3aMeH 0,25 0,25

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

BBIITIOJTHCHHUEC KYPCOBOI'O IIPOCKTA

BBINOJIHEHNE KYPCOBOM pabOThI

IIOATOTOBKA K 3a4CTy

MTOITOTOBKA K DK3aMEHY 17,75 17,75

@dopma NPOMEKYTOUHOM arTecTaluu (3a4€r (3a4er cC

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

4.1. Conep:xxanue THCHUIIMHBI B pa3pe3e pa3esioB U MOAPa3/ieioB

Paznea 1.. PuznuyecKkue 0CHOBbI MEXAHUKH M OMOMEXAHUKH

ITogpaznen 1.1. ®usnueckue OCHOBBI MEXaHUKH.

Kunemamuka u ouHamuxa nocmynamenbHo20 U 8paujamenbHO20 08UNCEHUSL MaAmMepuaib-
HOU mouKu u meépooco mena. 3axonvl Hotomona. Momenm cunvi. Momenm umnynvca. Momenm
unepyuu. Ypaenenue momenmos. OcHosHoe ypasHeHue OUHAMUKU 8PAUATNENbHO20 OBUINCEHUS.
Paboma, mownocmu, snepeus Mexanuueckue ceoticmea meépovix mei. Buowvl oegpopmayuu. 3a-
koH I'yka. Ilpeden npounocmu. lechopmayus cosuea, kpyuenus u uzeuda. Mexanuueckue ceoii-
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 uopoouHamura udeaibHoOu HuOKOCmu.
@opmyna Heromona. Cmayuonapnoe meuenue. Pesxxcumvl 0susicenus scuokocmu. Ypaenuenue
HepaspvisHocmu. Ypasnenue bepuyinu u cieocmeus u3 veco. Cmamuieckoe u OUHAMu4ecKoe
oaeneHue 8 NOMoKe 1 Memoovl ux uzmepenusi. [ uopoounamuxa esa3xou scuokocmu. Kosgguyu-
eHmbl 8a3Kocmu. 3axousl cemoounamuku. 3axkon Cmoxkca 8 mexHoai02uu MOJI0YHbIX NPOOYKMOG U
npu uccredosanuu kposu. Ilpumenenue 3aKkoH06 2udp 0OUHAMUKU 8 CelbCKOM Xo3slicmee. Puzu-
yeckue 0CHOBbI 2UOPoOUHaAmMuru. Mexanuka cepoeyno-cocyoucmoti cucmemsol. Quauiecxue
C80UCMBA KPOBU.

IMonpaznen 1.3. Konebanus u BonHbl. buoakycrruka

Mexanuueckue xonebanus. Jlunetinviti capmonudeckuil ocyunnamop. Qusuveckuti masm-
Hux. C60600HbIe U 3amyxarouue Koaebanus. Boinyscoennvle konebanus. Pezonanc. Pezonanc 6
buonoeuueckux npoyeccax. Cnooxcenue konebanuii. Konebamenvuvie npoyeccuol 8 0uoi02ud eckux
obwvexmax. Boanwl 6 ynpyeux cpeoax. @usuyeckue ocHogwvl akycmuku. Ilpupoda 38yka. Mcmoy-
HUKU 38yKka. Xapakxmepucmuxu 3gyka. buonozuueckas akycmuka. Bocnpusmue 38yka. 3axkon Bé-
bepa - Pexnepa. Ungpazeyxk u ynempaszeyk. Yavmpaseykosas ouoaxycmuka. Bonnosvie npoyec-
Cbl 8 HCUBLIX OPSAHUIMAX.

Pa3nen 2. MoaekyasipHas (pU3MKa M TEPMOAHHAMHKA

[Toppaznen 2.1. OCHOBBI KJIACCUYECKON MOJIEKYISIPHO-KUHETUYECKON TEOPUH.

OcHnognoe ypasHenue MOIEKYIAPHO-KUHemuyeckou meopuu 2aza. Pacnpedenenue suep-
2uu no cmeneHam c80600vl. BHympenuss snepeus udeanvhoco 2asa. Pacnpedenenue monexyn no
ckopocmam. Pacnpeoenenue bonvymana. buosnepeemurxa. Henenus nepenoca 6 opeanusme.
Tennonposoonocmo. 3axon @ypwe. Tenroomoaua. Konsexkmuenwiti menioodbmen. Tennonepeoda-
ya. lughghyszus. 3axon Quxa. HAenenus nepernoca 6 buonocuueckux cucmemax. Puszuvecxkue 0cHo-
8bl mepmope2yaayuu opeanusma. Ilosepxnocmmusiii cnou 6 scuoxocmsax. Koo uyuenm 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 napamempul u npoyeccwl. Tennoma u padboma. Ilepeoe nauano
mepmoounamuxu. Mzonpoyeccol. [lpumenenue nepgo2o Hauaia mepmoouHaMuKy Ois aHAIU3A
usonpoyeccos. Tennoémxocms udeanrvHozo 2asa. Ypasuenue Maiiepa. Beedenue 6 knaccuueckyro
u Keanmogyio meoputo menioémkocmu. Ilonumponnvie npoyeccol. ¥Ypasnenue Ilyaccona. O6-
pamumvle u Heobpamumvle npoyeccvl. Bmopoe nauano mepmoounamuxu. Ilpunyun oeticmeus
mennosou mawunsl. Luxn Kapno u meopema Kapno. Sumponus. Kueoti opeanusm xax omxp vi-
mas mepmoounamuyeckas cucmema. llepsoe nauvano mepmoounamuxu 6 o6uonozuu. Ilpespauye-
HUe SHepeul 8 OUOI02UYECKUX CUCEMAX U IHep2emudecKull 0aianc icueo2o opeanuzma. Tenno-
npooyKyus. 3a8UCUMOCIb CKOPOCMU MENJ00MOAYYU U YACMOMbl ObIXAHUSL OM MACCHL HCUBOMHO-
20. Akkymyaupoesanue suepeuu 8 monexyiax AT®. Ilepenoc menna 6 scugvix opeanusmax. Bmo-
poe Hauyano mepmoouramuru & ouonocuu. KIIJ] meiuyel. Ckopocmv uzmeHeHus: SHMponuu u
cmayuonapHoe cocmosnue. Popmyna Ilpuzooicuna.

Pa3znen 3. DiieKTpu4ecTBO M MATHETH3M

[Togpaznen 3.1. DnexkTpocraTuka.

Onexmpuueckoe noie u e2o xapakmepucmuku. Paboma no nepemewenuio 3apsoa 6
anekmpocmamuyeckom noine. IlomenyuanvHolii xapakmep s1ekmpocmamudeckoco nos. Ilo-
menyuan. IIposoonuKu 6 21eKmpocmamuideckom noje. dneKkmpocmamudeckas 3awuma. 3azem-
JIeHue 271eKmpoycmano8ok. usnekmpuxu 8 snekmpudeckom noe. Ionapuzayus OudieKmpuxos.
Jusnexkmpuueckass nponuyaemocms. Jusnekmpuueckue coUcmea MKAHEU  OpPeaAHUMA.
Onexmpoémrxocmv. Konoencamopwvl. DneKmpoémKocms KIemoOuHblX MemMOpan. DHepeus daekK-
MpuuecKoeo noJii.

[Tonpaznen 3.2. IIoCTOSHHBIN ANEKTPUYECKHI TOK.

3axon Oma 6 unmeepanvHotll u 8 oughgepenyuanrvrol gopme. Tennosoe oeticmaue dex-
mpuyeckoeco moxa. /lelicmsue nocmosaHHO20 INeKMPU4ecKo20 NoJisl HA OP2aHU3M HCUBOTNHBIX.
Membpannvii nomenyuan. Ypasuenue Hepucma. Mexanusm obpazosanus OUONOMeHYUAN08.
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 — Caeapa — Jlannaca. I'eomacnumnoe none u e20 6IuUsAHUE HA IHCUBbIE OP2AHUZMDYL.
Onexmpomaenumnasn unoykyus. Camounoykyusa. HHOykmuenocms. [leticmeue nepemenHo20
MASHUMHO20 NOJISL HA OP2AHUIM MAEKONUMAlowje2o. DHepeus MAHUMHO20 NoJd. Diekmpude-
CKULL MOK 8 2a3aX U 8 HCUOKOCMAX. 3aKOH IIeKmpOoaU3a.

Pa3znen 4. Onruka u KBaHTOBasA (pU3MKa. JiIeMeHThI GOTOOHOJIOTHH

[Togpaznen 4.1. 'eomerpuueckas ontuka. BomHoas onTuka.

Ilpupooa ceema. Ceemosoowi u ux npumenenue. Ocnogol pomomempuu. Pomomempuy e-
CKUe 8elUYUHbl U eOUuHUYsbl ux uzmepenus. llpumenenue gomomempuu 8 HCUBOMHOB0OCHEeE.
Humepgepenyus ceema, cnocobdwl eé nabawooenus u npumernenue. Jugpaxyus ceema. Juppax-
yuonnasn pewémxka. llonspuzayus ceema. Illonapuzosanmnsiii u ecmecmeenHvlll c8em. 3aKOHbI
Manioca u bprocmepa. Bpawenue niockocmu noaspuzayuu onmuyecku aKmusHbIMU 8eUjecmed-
mu. ucnepcus ceema. Cnexmpoi u ux munst. CnekmpanvbHolii anaius. Bzaumooeticmsue ceema
c sewgecmeom. llocnowenue ceema. 3axkonst byeepa u bepa. buonocuueckoe 3nauenue corHeuHo-
20 ceéema. [lpumenenue ynompaguonemogozo ceema 01 canayu 6030YUHOU Cpeobl.
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[Tonpaznen 4.2. TemioBoe u3aydeHre. KBaHTOBBIA MEXaHU3M U3JTyYEHHUS CBETA.

Tennoeoe uznyuenue. 3axon Kupxeogha. 3axon Cmegpana — Borvymana. 3akon cmeujeHus
Buna. Tennosoe uznyuenue mena scusomuvix. Keanmoswiii mexanusm usnyyenus ceema. @opmy-
na Ianka. D@omosghghexm. Keammoswiti mexanusm noeiowenus ceema. Kopnycxkynsapuo-
60110601 Oyanusm. [lonsamue o pomoxumuueckux u hpomoobuorocueckux peaxyusx. buogusuxa
3pUMenbHO20 80CHPUAMUSL.

Pa3nen 5. Atomuas u sinepHas pusnka

ITogpaznen 5.1. [lnanetapuas Mmoaens atoma. Teopust bopa.

Cmpoenue 31eKkmpoHHbIX 000104ek amoma. Keanmoawiil mexanusm 31eKmpoHHbIX nepe-
x0008. ObvsAcHeHue CnekmpanibHblX 3aKOHOMepHocmeu. Jllomunecyenyusi u eé npumeHenue 8
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. Penmeenoséckoe uznyue-
nue. [loenowenue penmeeno8CcKk020 usnyyeHus eeujecmsom. Buovl paouoakxmuenoz2o usnyyenus u
€20 npoHuKarwas cnocoonocmos. Memoosl pecucmpayuu paouoakmugno2o usiyyenus. Cmpoe-
HUue amomHoz2o A0pa. HAoepuvie cunvi. H3omonwsl u uzobapwi. Ilpumenenue paouoakxmugHuIxX uU3o-
Mmonos 8 eemepuHapHol meouyute. Hy8cmeumenbHOCmMs HCUBLIX OPSAHUIMOB K JIEKMpoMde-
HUMHbIM NOJAM PA3IUYHOL Yacmomsl. JlemanbHvle 003bl.
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4.2. PacnipeejieHHe KOHTAKTHOM M CAMOCTOSITEJILHOM PadoThI IPH MOATOTOBKE

K 3aHATHUAM 110 IToJApasaeiaM

4.2.1. Ounas hopma oOy4YeHHS

KonTtaktHas paboTta

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

[Togpaznen 1.1. dusnyeckre OCHOBBI MEXaHUKHU 2 6
[Togpaznen 1.2. MexaHuka ®UJKOCTH U TeMOJIMHAM KA 6 6
[Tonpasnen 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 KBaHTOBas pu3uka. JjeMeHThI POoTOOHO0JI0THHU

[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 Mmoaens atoMa. Teopus bopa 2 9
ITompaznen 5.2. OnTudeckrue KBaHTOBBIE FeHepaTOphl. Buabl
PaAOaKTUBHOTO U3JIyUYCHHS U €0 MPOHUKAOIIAs CII0C00- 2 4 14
HOCTb. CTpO€HHE aTOMHOTIO si/1pa
Bcero 30 60 355
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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 M TEPMOJINHAMHUKA

[Tonpasznen 2.1. OCHOBBI KJIaCCHYECKON MOJIEKYIISIPHO-

. 1 10
KMHETHYECKON TEOpUH
ITonpasnein 2.2. OcHOBBI TEPMOAMHAMUKYN OMOJIOTHYECKUX 1 10
IIPOILECCOB
Pa3nen 3
JIEKTPUYECTBO M MATHETHU3M
[Moxpasnen 3.1. DnekTpocraTuka 1 1 10
[Togpaznen 3.2. [10CTOAHHBINA 3JTEKTPUUECKHUI TOK 1 10
[Togpaznen 3.3. MarauTHOE 1moJie 1 10
Pa3nen 4
OnTtuka u KBaHTOBas pu3uka. JjieMeHThI GOoTOOHOJOT MU
[Monpaznen 4.1. 'eomerpuueckas ontrka. BomHoBas onTika 1 10
[Tonpaznen 4.2. TennoBoe u3mydyenne. KBaHTOBBIM MEXaHU3M 1 1 7
U3ITydEeHHsl CBEeTa
Pa3znen S
AToMHas U s/iepHas pu3UKa
[Tonpasnen 5.1. [InanerapHas monens aroma. Teopus bopa 10

[Mompazmein 5.2. OnTuYyeckre 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
YueOHO-MeToInYecKoe 00eCIIeueHHE O0BéM, 1
Ne Tema caMOCTOATENBHON pa- tdhopma obyue-
n/m GoTer Ne ctpa- HUS
HcTounux
HHII Ou- | 3aou-
Has Hast
DU3NIECKUE OCHOBBI
1 9-28 10
MEXaHUKHI
MexaHuka )XUAKOCTH U
2 . 47-51 10
reMOJMHAMHKA
Konebanus v BONHEL
3 34-43 10
buoakyctrka .
Opranu3zanys caMOoCTOSTEIILHON
OCHOBBI KJIACCHYECKOM paboThI 1O JUCIUTLITHHE
4 | MONEKyIApPHO-KUHETUYECKOH | OCYILECTBIACTCA B COOTBETCTBMU € | 57-58 5 10
TEOpHH METOAMYCCKUMHU YKA3aHUSIMH -
0 Kypc ¢usuku: yuedHoe mocodre
5 5 CHOBBI TCPMOAMHAMHUKH JUISI CTYJICHTOB BBICIIUX YUCOHBIX 60-70 5 10
MOIIOTMMECKUX MPOUECCOB | 3o pecnprif, 06y HAMOMIHXCA TTO
6 TlocTOAHHBIN SNEKTPUUECKUH | TexHIUeCKIM HAIIPABICHHSM 107-120 10
TOK IIOJATOTOBKU M CIICLUAIBHOCTSIM /
[A. H. JIapuonos u ap.] ;
7 MarsaurHoe 110J1e . N 141-160 5 10
Boponexckuit rocymapcTBEHHBIH
8 [eomeTpryeckas ontuka. | ol PAapHBIM YHUBCPCUTCT .~ 163182 | 4 10
BoJIHOBAS ONTHKA Boponex: BopoHexckuii
rOCY/IapCTBEHHBIN arpapHbIi
TemnoBoe nznyueHue. yHuBepcurer, 2016.— 203 c.: uiL.
9 KBaHTOBBIN MeXaHU3M — JIONYyIIEHO HAy4HO- 184-186 5 10
H3JIydCHUS CBCTA MeToaudeckuM COBETOM I10
(hnzrke MuHUCTEpPCTBA
ITnanerapHas Mojeab aromMa. | 00pa3oBaHus M HayKu Poccuiickor
10 P g P y 187-190 | 5 13
Teopust bopa deaepauuu
http://catalog.vsau.ru/elib/books/b
OnTHueckne KBaHTOBBIS 131301.pdf>.
reHeparopsl. Buibl
aJIMO0AKTUBHOTO U3ITyUCHHS
11 | P4 o 196-200 | 6,5 | 105
Y €ro MpOHUKAOIIAs
criocobHOCTh. CTpoeHue
aTOMHOTO si7Ipa
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 KOMIIETEHIUH

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 uznydenue. KBaHTOBBIM 31
OIIK-3
MEXaHU3M H3JIyYEHHUs CBETa V2
5.1. I1nanerapHas monenb atoma. Teo- OIIK-3 31
pust bopa
5.2. OnTrYeckre KBaHTOBBIC T€HEPATO-
pbl. Buabl panroak THBHOTO M3J1y4YEeHUS OIK-3 31
U €ro NMPOHUKAIOIIAs CIOCOOHOCTb.
CrpoeHue aTOMHOr o sigpa
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5.2. llIkanabl U KPUTEPHUH OLEHUBAHUS TOCTUKEHHUsI KOMIIETeHIH

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 OlleHMBAHUSA NOCTHKEHUS KOMIIETeHUH

Kputepun onieHku Ha 3aueTe ¢ OLIEHKOM

Onenka, ypoBEeHb
JOCTHYKEHHUS
KOMIIETEHIUI

Onucanue KpUTEpUEB

OTIMYHO, BEICOKUM

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

Xopo1i1o, MpoJBUHYTHIN

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

Y 10BIETBOPUTENBHO,
MOPOTrOBBIN

CryneHT moKa3aJl 3HaHHME TOJBKO OCHOB MPOrPaMMHOI0 MaTepuaa,
YCBOWUJI €ro MOBEPXHOCTHO, HO HE JOMyCKall IpyObIX OMMOOK MM HETOY-
HOCTEH, TpeOyeT HaBOJAIIMX BOMPOCOB JIsl IPAaBHIJIBHOTO OTBETA, HE OT-
BETHJI Ha JOIOJHUTENIBHBIE BOIPOCHL, CIIOCOOEH pelarh CTaHAapTHBIC
3a]laui JUCLUIIIMHBI C TOMOILBIO IPEII0aBaTelIs

HeynosnerBopurensHo,
KOMIIETEHIIUS HE OCBOEHA

CTyZneHT He 3HaeT OCHOB IPOTrPaMMHOI0 MaTepHala, JOIyCKaeT rpyoble
omKOKM B OTBETE, HE CIIOCOOEH peIIaTh CTAHAAPTHBIE 331a49H TUCLIATLIU-
HBI JJa’Ke C IIOMOLIbIO ITPeIIoaBaTesis
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Kpurepuu oneHku TecToB

Onenka, ypoBeHb
JIOCTHIKEHHS
KOMIIETEHITUH

Onucanne KpUTEpUEB

OTIHYHO, BEICOKHH

ConeprkaHue npaBUIJIBHBIX 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 paBUIIBHBIX OTBETOB B TecTe MeHee 50%

Kputepuu orieHku yCTHOTO onpoca

Onenka, ypoBeHb
JIOCTHIKEHHS
KOMIIETEHITHH

Ornrcanne KpuTepreB

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, koMmreTeHIpS
HE OCBOEHA

CTyneHT JeMOHCTpUpYeT He3HaHWe Marepuala, [OMyCKaeT TpyObie
OILIMOKHU B OTBETAX

Kputepuu orenku pemieHus 3agad

Ornenka, ypoBeHb
JTOCTHKEHHS
KOMIIETEHLINH

Onuncanue KpUTEpUEB

3auTeHO, BEICOKHIA

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

3auTeHo, MPOIBUHYTHIN

CTyzeHT B 1IETIOM 3HAET METOJINKY U aJrOpUTM pelICHHs 3a]auH, He J10-
MTyCKaeT rpyObIX OMIMOOK IIPH €€ BHITOTHEHNH.

3ayTeHo, MOPOroBbIi

CTyIeHT B LIEJIOM 3HAeT METOJIUKY M aJITOPUTM DEIIEHHs 3aJauH, 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. OneHo4yHbIe MATEPHAJIBI IPOMEKYTOYHOM ATTECTALUHA

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 IIOTOKA. Y paBHeHUE bepHymm.
BsiskocTs. 3akon HeroTona nis Bsazkoctu. Koagduuuenr Bsasko-

2 OIIK-3 y2
ctu. 3akoH CTOKCa.

3 HproToHOBCKHE 1 HEHBIOTOHOBCKHE KUIKOCTU. JlaMuHapHOe 1 OINK-3 H3
TypOyJeHTHOe TeueHue Kuakoctu. Yucno PeitHombaca.
OCHOBHBI€ TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOM TeOpUHr

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

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

6 JlononHuTENbHOE AaBJIEHUE 0]l UCKPUBIIEHHON MOBEPXHOCTHIO OITK-3 H3
xunkoctu. opmyna Jlannaca.

7 CmauuBanue u HecMaunBanue. Kanumispusie sisnenus. opmy-

OIIK-3 H3

na bopemm-XXropena.

8 [TepBoe Havano TepmoanHamuku. M3omporeccel. Padora ne- OITK-3 31
aJIbHOTO rasa MpH U30IpolIeccax.
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.
[IpencraBnenus 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 MHEPLHMH U MHEPIUAIIbHbIE CHCTEMBI 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 €ro CBSI3b C OJTHOPOTHOCTHIO 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
aMIUIUTyA0u A=5 cm, ecnu 3a BpeMmsa t=/ mun coBepliaercs
N=150 konebanmii, a HauanbHas (asza KonedaHUM Po=7/4.

OIIK-3

H3

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

OIIK-3

V2

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

OIIK-3

V2

Omnpeznenure pe3oHAHCHYIO YaCTOTY V, KOIEOATEIbHOH CHCTEMBI,
eciu coOcTBeHHas yacTora kojieOaHuit vo=300 Iy, a norapud-
MUYECKUH JeKpeMeHT 3aTyxaHus 0=0,2.

OIIK-3

H3

[MpyxunHblii MasTHUK xEcTKOCThIO K=10 H/m ¢ Tpy3oM Mac-
coit m=100e coBepiiaeT BBIHYKJEHHbIE KOJe€0aHHs B BS3KOU
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) paccrostaue Sy, MPOMIEHHOE TEIOM 3a
BpeMst t1=0,5 ¢ mocie Havana ABMKEHHS; B) CKOPOCTh V1 U YCKO-
penue a; Tena uepes Bpems 11=0,5 ¢ mocne Hayana ABUKCHHSIL.

OIIK-3

V2

Onpenenure CPeOHIO KBAJAPATHUYHYI CKOPOCTh Uy MOJIEKYII
HJI€aJIBHOTO ra3a, IJI0THOCTb KOTOPOro IPH JaBiieHuu p=3J 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 1 a3ora Maccoii 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 TEMIOTHI BBLAEIUTCS B PE3UCTOPE C COMPO-
tuBlieHueM R=15 Owm 3a TpeTbl0 CEKYH]ly MOCJI€ MOJIKIIOYEHUS
ucrounuka OJIC, ecnu cuia TOKa YBEJIMYMBAETCS B TEUYEHUE
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 YMEHBINAETCS 10 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 BHyTpeHHUMH CO-
MPOTUBJIICHUAMU F1=F2=2 OMm NOAKIIOYEHbI MapaUICIbHO pPE3U-
cTopy ¢ comnpotuBieHueM R=/ Om. Ompenenure cuily TOKa B
pe3ucTope.

OIIK-3

H3

15

JIBa MIMHHBIX MapauIeTbHBIX MPOBOJIa HAXOIATCS B BO3JyXe Ha
paccTosiHuM =5 cm apyr ot apyra. Ilo nmpoBoaHMKaM TEKYT TO-
ku cwior 11=I=5 A B NPOTUBOIOIOXKHBIX HAMPABICHUSIX.
Ornpenenure UHAYKLIUIO MAarHUTHOTO TOJISI B TOYKE, HAXOSICH-
Cs Ha PpacCTOSIHUU F1=4 cM OT OIHOTO H =3 cM OT NIPyroro
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 KypcOBOI0 NPoeKTa (padoTsbl)

He npenycmorpen
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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. Bropas.

3. Tpertss.

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

Pe3zonaHcHas nuKIMYecKas 4acToTa onpeaensercs GopMyIioil:

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€ BLICOTELI. Y OCHOBAHHUS HAKJIOHHOU INIOCKOCTH:
1. CkopocTH Tel OJMHAKOBBI.
2. CkopocTb 1mapa GoJblIe. OlIK-3 H3
3. CxkopocTtb mono# cepsl Oonplie.
4. OTBeT HEOAHO3HAYEH.
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Hcnone3ys teopemy IlTeitHe-
pa, OIpeaenuTe, BO CKOJbKO
pa3 yBEIUYHUTCS MOMEHT HHEp-
UM KOJblla paguycom R, ecimu
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
nHepLuu Koneca 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-
CTYIIAaTEJILHOT O ABMKEHUS OJTHOW MOJICKYJIBI 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 BIAXKHOCTh 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 8,3-10° 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 KalWUIApe TeMmiepaTypa 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? Eciu
Mpouecc UIAET BAOJb =

1. Pa6ora ogunakoBa. ’

2. Bponb BepxHeil kpu-
BOM.

3. Bponw cpemHeit 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 (1u)opMyJ1y pannyc-BeKTopa, JIn- OITK-3 31
HEMHON CKOPOCTU MaTepHUaIbHON TOUYKH.

2 JlaTb onpezeseHne 1 yKa3aTb HallpaBJIeHUE TaHI CHLIMATBHO, OITK-3 V2
HOpMaJIbHO M MOJHOI'0 YCKOPEHHsI MaTEpUaIbHON TOUYKH.

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

4 CdhopmynrpoBaTh MEXaHHUECKUH MTPUHIIUI OTHOCHUTEIbHOCTH 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 0CHOBHOE ypaBHEHHE JUHAMUKU BPAIIATEIbHOIO 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 yzaape?

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 TOJIYYHJIM TaKO€ Ha3BaHue?

13 3anucaTh ypaBHEHHE COCTOSIHUSI MJI€ajbHOTO ra3a u chopmy- OITK-3 31
JUPOBATh YCJIOBUS €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€ e YAJMHEHUE, KaK M NPH HarpeBaHUHM Ha
1 | 50°C ? Moxyns ynpyroctu matyuu pasen 11,2:10%° H/m? Tem- | OIIK-3 Vy?2
nepaTypHbIid K03()(PUIIMEHT TMHEHHOr 0 paclIMpeHus JaTyHH pa-
Ber 0,000019 K™,

OpuH MOnb uaeanbHOro rasza copepimi padory 4=300 JIx, momy4us
2 | Q=500 Ix rterutorel. Ompenenuts n3MeHeHne BHyTpennei sHepruu | OITK-3 V2
rasa.

I"a3 pacmmpsiercs ot 00bEMa Vi 10 00béMa V, 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 HA OCTYINATENbHOE U KaKasl 4aCTh HA BpallaTeIbHOE OIIK-3 H3
NBIKEHNE?

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

Kak u3amMeHuTCst MOyJib HAPSKEHHOCTH 3JIEKTPOCTATHYECKOT O
6 | moss, CO3JaHHOTO TOYEYHBIM 3aPSIIOM, IIPH YBEITHYEHUHU PaCCTO- OIIK-3 V2
STHUSL OT TOTO 3apsiaa 10 Touku Habmrogenus B N pa3?

Kaxk u3meHuTCs 3HEeprus 31eKTPUUECKOro MoJIsl 3aps>KEHHOro
7 | IIOCKOro KOHJIEHCATOPa, €CIIM Pa3HOCTh MOTEHIIMAIOB MEXIY OIIK-3 V2
€ro MJIACTUHAMU YBEJIMUUTCS B TPH paza?

IIpu KakOM COOTHOIIIEHUH BHYTPEHHErO CONpPOTUBIEHUS (I) uc-
TOYHUKA 3JIEKTPUUECKON SHEPruM U COMPOTHUBIIEHHUH HArpy3Kd

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

COIPOTHUBJIEHNE UCTOYHHUKA JIEKTPUUYECKOro Toka. Onpenenure
KIIJI ucTounuka.

Kaxk u3menuTcs cuiia B3auMOACHCTBUS ABYX MapaieIbHbBIX MPO-
10 | BOXHHUKOB C TOKOM, €CIIH CHJIA TOKA B OJTHOM IPOBOJTHUKE yBe- OIIK-3 H3
JUYUTCS B 2 pa3a, a B APYTOM 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 MAaccoi M=3 KT coBepIIaeT rapMmo-
12 | nuueckue koneGanus 1o 3akony: X =3-SIN(5-t+ 7). Onpenenure OIIK-3 V2
JKECTKOCTh MPYKUHBL.

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

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

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

2
14 | npyxuHHOr0 MasiTHHKA % + @, -x = 0. 3anummte popmyiy OIIK-3 31
pelIeHus ATOr0 ypaBHEHUSI.
UenoBek CTOMT Ha Kparo IIAaT(OPMBI, BPAIIAIOIIEHCS ¢ YrIOBOM
CKOpPOCTBIO m1=5 paxa/c. Macca miatgopMbl MpeHeOPEKUMO Ma-
Ja Mo CpPaBHEHMIO ¢ Maccol uesjoBeka. Uemy OyaeT paBHa yrio-
15 P Y OYACT pabia yr OIK-3 31

Basi CKOPOCTh BpPAaIICHUsS MIATGOPMBI TOCIE TOTO, KaK YEIOBEK
HepelET B TOUKY, PACIOIOKEHHYIO TOCEPeIHHE MEXKIy KpaeM
Y IIEHTPOM T1aT(HOpMBI?

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

He npenycmoTtpensl

5.3.2.5. Bonpocsl 1715l KOHTPOJIbHO# (pacyeTHO-TpaduuecKoii) padoThl

He npenycmorpena
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5.4. CucremMa OLIeHUBAHUSA TOCTHKEHUSA KOMIIeTEeHIINIA

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

OIIK-3: CrocoOHOCTh HCIONB30BATh 3HAHUS HMH)KEHEPHBIX IIPOLIECCOB MPH PEIICHUU
npogecCHOHATIBHBIX 33/1a4 U YKCIUTyaTaIlii COBPEMEHHOT0 TEXHOJIOTHYECKOT0 000D y1I0BaHHS

Wunmukarops! noctrkenust komnereHnmu 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
3UYECKUE SIBJICHHUSL.
OOyuaromuiics JOMHKEH YMETh UCHOJb-
30BaTh 3HAHMUSI OCHOBHBIX 3aKOHOB U
V2 | moctynatoB ¢u3uku s pemenus | 2,5,10,141 2,3,5,6,8
CTaHJAPTHBIX 3a7a4 B MpodeccruoHanb-
HOM JEATEIIbHOCTH
OOyuaromuiicst JOJDKEH BIAJETh METO-
H3 JTUKON TIpUMEHEHUs! (PU3NYECKHX 3aKO- 1367 1,4,7,9,
HOB B IPO(eCCHOHAIBHOW JeATeIbHO- T 10-15
CTH.

5.4.2. OneHka 10CTHKEHHSI KOMIIETEHIIMHA B X0/€ TERKYLIEr0o KOHTPOJIHA

OIIK-3: CrnocoOHOCTh HCIONB30BATh 3HAHHUS HMH)KEHEPHBIX IIPOIIECCOB MPH PEIICHUU
npoQecCHOHATIBHBIX 3a/1a4 U YKCIUIyaTallui COBPEMEHHOI0 TEXHOIOIHYECKOro 000py10BaHUs

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, pusuvueckne | 1,3,7,8,14 | 1,7,9,10-15 | 11,14,15
SIBJICHMUSL.
OOyuaromumiicss JODKEH yMETh HCIOJIB30-
BaTh 3HAHMS OCHOBHBIX 3aKOHOB U IOCTY-
V2 Y71 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

Bubmmorpagudueckoe onucanue

Twun uznagus

Bun yue6HOi
JTUTEPaTyphl

I'pabosckuii, P. U. Kypc ¢usuku / P. W. I'paboBckwid.
— 14-e u3n., crep. — Cankt-IlerepOypr : Jlans, 2024.
— ISBN 978-5-507-47391-5. — TekcT : 3J€KTpOH-
HbI // JlaHb : 31eKTPOHHO-OMOIMOTEYHas cUCcTeMa. —
URL: https://e.lanbook.com/book/367019 (mata obGpa-
mienust: 25.08.2026). — Pexwum nocrtyma: ajis aBTOpU3.
nosb3oBaTenei. — 608 ¢

YyeOHOE

OcHoBHAas

Huxepos, B. A. ®u3uka. CoBpeMeHHbII KpaTKHi Kypc
: yueOHuk / B. A. HukepoB. — Mocksa : /lamikos u K,
2023. — 441 c. — ISBN 978-5-394-05378-8. —
Tekct : anekTpoHHbIH // OOpa3oBaTenbHas miIaTgopma
IPR CMAPT : [caiiT]. — URL.:
https://www.iprbookshop.ru/books/136570/details (na-
Ta obpawenus: 25.08.2026). — Pexum noctyna: s
ABTOPU3UP. ITOJIB30BATENIECH

YueOHOE

OcHoBHas

I'op6ans JI. K. ®usuka. Kypc nekiuii : yaeOHOE 11Oco-
6ue : [mo Hanpasyenuto 35.03.07 "Texuonorus npous-
BOJICTBA U TMEPEepabOTKH CETbCKOXO3SMCTBEHHOW MPO-
nykiuu'] / JI. K. T'opbans, A. H. Jlapuonos, B. H.
Mamms ; BopoHeXCKuil roCy1apCTBEHHBIN arpapHbIi
yHHUBepcUTeT .— BopoHex : BopoHexckuil rocynap-
CTBEHHBIN arpapHblii yHHBepcuteT, 2022 .— 173, [1]
c. : wunr —  buwbmmorp.. c. 173, —
<URL.:http://catalog.vsau.ru/elib/books/b168865.pdf>.

YuebHoe

OcHoBHas

Boumes, B. C. ®usuka. Ousnueckre OCHOBBI MeXa-
HUKH, MOJICKYJIIPHOH (HU3UKA U TEPMOJIUHAMUKH |
yuebHoe nocooue / B. C. Boumes, A. H. JlaproHos ;
Boponexxcknil rocyaapCTBEHHBIM arpapHbld yHHUBEP-
cuter — BopoHex : BopoHexkcKkuil TocyJapCTBEHHBII
arpapublii yausepcutet, 2023 .— 131, [1] c. : ui1. —
bubmmorp.: c. 131.

YueOHOE

JlononauTenpHas

Boumies, B. C. ®usuka. Guszndeckre 0CHOBBI dJIEK-
TpUYECTBa, MarHETU3Ma U ONTHKY : yueOHoe mocobue
/ B. C. Bouiues, A. H. Jlapuonos ; Boponexckuit
rOCyJJApCTBEHHBIN arpapHblil yHUBepcUTeT .— Bopo-
HEX : BOpOHEXCKMI rOCy1apCTBEHHBIN arpapHbIil
yHuBepcuret, 2024 — 205, [1] c. : w1 — bub-
muorp.: ¢. 205.

YyeOHOE

JlonmoaHUTEILHAS

®dusnka. DJIEKTPUUECTBO M MarHeTusM. BonHoBas u
KBAHTOBAs OINTHKA : y4eOHO-MeToIuuecKoe mocoodue /
BopoHexcknii ToCcy1apCTBEHHBI arpapHblii  YHUBEp-
cutert ; [coct.: B. C. Boumes, A. H. Jlapuonos, 1O. H.
ConnmatoB] .— Boponex : BopoHexckuil rocynap-
CTBEHHBIN arpapHblii yHHBepcutet, 2022 .— 116, [1]

YuyeOHoe

JlononauTensHas
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C. : w1 — bubmorp.: c. 114.

Ousnueckuiit npakTukym/A.H. JlapwonoB [u ap.]. -
7 | Boponex: BopoHeXCKHii rocy1apcTBEHHBIN arpapHbiii| MeToauueckoe
yHHUBepcuTeT, 2017 - 128 C.

MeTtoauueckue yka3zaHusl K 1a00paTOpHBIM paboTam
1o ¢pu3uKe AJIs CTYI€HTOB OYHOI'O U 3a0YHOI'0 OTJe-
JEHUN arpOMH)KEHEPHOI0 M TEXHOJIOTHYecKoro ¢a-
KynbTeTOB / BopoHex. roc. arpap. yH-T ; [cocT.: B.C.
Boumes, A.H. Jlapuonos, O.B. Boumesa, A.1. Ed-
pemoB ; o obur. pen. B.C. Boumesa] .— Boponex
: BOpPOHEKCKMI TOCYJapCTBEHHBI arpapHbIi YHU-
BepcuteT, 2013 .— 99 c.

Mertoanueckoe

BectHuk BOpOHEXCKOro rocygapCTBEHHOrO arpap-
HOIO YHHUBEPCHUTETA: TEOPETUYECKHMH U HaydHO-
IpakTHUecKuil xypHas / BopoHex. roc. arpap. yH-T
- Boponex: BI'AY, 1998-

ITepuonnueckoe
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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 6ubamoreka BLAY 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 KoncyspranTt [lmoc http://ivo.garant.ru

3 | ArpapHast poccuiickasi HH(pOpMaIMOHHAsI CHCTEMA. http://www.aris.ru/
Nudopmanmonnas cucreMa 1o ceabCKOX031iCTBEHHBIM .

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/



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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7. MaTepHaJIbHO'TeXHI/I‘IeCKoe U IMpOorpaMmMHoOe o0ecreueHue JUCHUIIJIMHBI
7.1. lloMemeHus 1Jisi BeJleHHs1 00pa30BaTeILHOI0 NMpoiecca u 000pya0BaHue

HanmeHnoBanue rmoMemieHuii Jyisi IPOBEICHUST BCEX BHJIOB
y4eOHOM AeATENBbHOCTH, NPEIyCMOTPEHHOH  y4eOHBIM
TUIAHOM, B TOM YHCJIE TOMEIIEHHS Il CAMOCTOSITENIbHON
paboThl, C yKa3aHHEM MepedHs] OCHOBHOTO 00OpymoBa-
HUS, Yy4eOHO-HarIAJHBIX TOCOOMI ¥ HCIIOIB3yeMOTO
MPOTPAMMHOTO 00ECTICUCHUS

Anpec(MecToIonoXeHe) TOMELIeHUH IS poBe-
JICHUSI BCEX BHJOB YUE€OHOMW JEATENbHOCTH, TIpeNy-
CMOTpEHHOHU yueOHBIM IIaHOM( B ClTydae peainsa-
UM 00pa30BaTEILHOW IPOTPAMMEI B CETEBO (op-
Me JIOTIOJIHUTENILHO YKa3bIBaeTCsl HAUMEHOBAHUE
OpTaHM3aIMH, C KOTOPOH 3aKJIIOYEH JIOTOBOP)

Y4eOHas ayauToOpus A TPOBENCHUS YIeOHBIX 3aHS-
THH: KOMIUIEKT y4eOHOW MeOenu, JeMOHCTpanuoOHHOE
o0opyioBaHNe, y4eOHO-HATIISITHBIE TTOCOOMS, MPe3eHTa-
IMOHHOE 000PYyIOBaHIE

394087, Poccuiickas ®Denmeparus, BopoHexckas
001acTh, TOPOJICKOM OKpYyT Topox Boporex, ropon
Boponex, ymuna Muuypuna, 1om 1

VYueOHast ayauTopus AJIsl TPOBENICHUST YUeOHbIX 3aHsi-
TUI: KOMIUICKT y4eOHOIl MeOenu, JeMOHCTPAIMOHHOE
obopynoBaHue, y4eOHO-HAIJISIIHBIE TOCOOMs, Mpe3eHTa-
OHHOE 000PYIOBaHHE

394087, Poccuiickas ®Deneparus, BopoHexckast
001acTh, TOPOJICKON OKpyr ropox Boponex, ropon
Boponex, ynmuiia Muuypuna, aom 1, a. 246

VYuebHas ayauTopus A NPOBENCHUS y4eOHBIX 3aHs-
THH: KOMIUIEKT y4eOHOW MeOenu, JIeMOHCTpannoOHHOE
obopynoBaHue W ydeOHO-HArJsAHBIE MOCOOMs, Jlabopa-
TopHOE obopynoBanue Case - study: H3ydeHHE 3aKOHOB
yaapa IapoB, ONpenejeHHe MOMEHTA WHEPIMH [HCKa,
W3yYCHHE BPAIIATEIILHOTO NBIDKCHHS TBEPIOTO Teia C
rmoMomIpio MastHuka, ObepbOeka, ornpenenaeHue Kodhu-
muenTa I[lyaccoHa MeTooM annabaTHYecKoro pacIiupe-
HUS, ompeneneHue KoddduireHTa BA3KOCTH METOIOM
Crokca

394087 Poccwuiickas Deneparusi, Boponexckas 00-
JacTh, TOPOJACKOW OKpyr ropox Boponex, ropon
Boponex, ynmuna Muuypuna, nom 1, a. 243

[lomemenne [UII CaMOCTOSTENbHON paboTHI: KOM-
IUIEKT y4eOHOH MeOenH, JeMOHCTPAMOHHOE 000PYI0Ba-
HUE W y4eOHO-HATIISAHBIE TOCOOWS, KOMITBIOTEPHAS TeX-
HUKAa C BO3MOXKHOCTBIO TIOJKITIOUEHUS K cetr "MHTepHeT"
7 o0ecliedeHNeM JOCTyIa B DIIEKTPOHHYIO HH(OPMAIIH-
OHHO-00pa30BaTEIbHYIO CpEly,  HCIOJIb3yeMOe Mpo-
rpamMHoe obecneyenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIH-
nekc bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice

394087, Poccuiickas Dexaepanus, BopoHexckas
00acTh, TOPOJICKOH OKpYyTr ropon Boporex, ropon
Boponex, ynmuiia Mugypuna, 1om 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(l)I/I(?HLIX npunoxenunir 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 komnbsroTepHoro tecrupoBanust 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 naboparopus ['unpomexanuku. ['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 J?eio;fz;hf&zﬁ?gegggggBaHnﬂ CHCTEM JHepropacrpese- 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 cetu BITAY

35 gﬁ;ﬁa‘;ﬁmanemp OHHOTO J1oKyMenToo6opota EOS  for https://deloweb.ms.vsau.ru/DELOWEB
36 S;f:r;ﬂ ZE:[F(?(I:V:CIITI/ISI/IpOBaHHOFO MPOEKTHPOBAHUS M| 1o ayn. 122,219, 224,321,370 (K1)
37 Cpena mnporpammupoBanusi Microsoft Visual Studio ITK IMC-naGopatopun

(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




Crpannna 32 u3 33

Ipunoxkenune

JIMCT nepuoanyecKux NpoBepok padoyeil mporpaMmbl
U HH(opManusi 0 BHECEHHBIX U3MEHEHHUSAX

JIOIKHOCTHOE JIHIIO,
MIPOBOJIMBIIIEE MTPOBEP-
ky: ®.1N.0., nomx-
HOCTB

Harta

[TorpeOHOCTH
B KOPPEKTUPOBKE YKa-
3aHUEM COOTBETCTBY-
IOLINX pa3zaesioB pabo-
4eil MPOrpaMMBbl

Wudopmarus 0 BHECEHHBIX U3-
MEHEHUSX
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IIpuiokenue 2

JIncer nepuonuveckux NpoBepokK padoueil nporpaMmsbl

JlomkHOCTHOE JIHILO,
MPOBOAMBIILIEE MTPO-
Bepky: @.1.0., nomxk-
HOCTb, MOAMHUCH

Jata

[TorpeOHOCTH B KOp-
PEKTHPOBKE

IIepedeHb MyHKTOB,
CTp., pa3JeIoB, Tpe-
OyIOIIMX U3MEHECHUN
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