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1 Ilmanupyemble pe3y/ibTaThl 00y4eHUs

0o JUCHUIIVINHE, COOTHECCHHBIC C YCTAHOBJICHHBIMHA B

OIIOII BO unaukaTOpamMm I0CTHKEHUS KOMIIeTeH N

1.1 Ilepeyenb koMneTeH Ui, GoOpMUPYEeMbIX Y4eOHOM M CIUILINHOM

KOI{ H HAUMCHOBAHHE KOMIIETCHIIUHN

NuaukaTopbl JOCTHKEHUS] KOMIIETCHIMI
Ilnannpyemble pe3yJbTaThl 00yUeHHS

OHAJIbHasl KOMIICTCHIUA

Oo6menpodeccu
OIIK-1. CnocobeH pemarbs TUIIOBBIE
3ajjauu npodeccuoHaIbHON
NESATEIbHOCTM  Ha  OCHOBE  3HAHMMU

OCHOBHBIX 3aKOHOB MAaTEMAaTHYCCKUX H

OIIK-1.1 3HaeT OCHOBHEIEC 3aKOHBI MAaTEMAaTHYECCKHX,
€CTECTBEHHOHAYYHBIX ¥  00menpodecCHOHAIbHBIX
JTUCITATIINH, HEOOXOOMMBIX JIJIST PEIICHUS

TUTIOBBIX 3a7]a4 B 00JIAaCTH B OOJIACTH arpO3KOJIOTHH,

ArpoxXmuMuM U arporno4BOBESACHUA

OIIK — 1.2 YMeer NPUMEHATH 3HAHUSA OCHOBHBIX
3aKOHOB MaTEMAaTUYECKUX U ECTECTBEHHBIX

HayK JJIs PelIeHus] CTaHIapTHHIX 3a/1a4 B 00J1aCTH
arpodKOJIOTUH, aTPOXUMHUH U arpONIOYBOBEACHHSI.

€CTECTBEHHBIX HAyK C NPUMECHEHUEM
MH(pOPMAITHOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH.

OIIK - 1.3 Buageer uH()OpPMAIMOHHO-
KOMMYHHUKAITMOHHBIMH TEXHOJIOTUSIMU B PEIICHUH
TUINOBBIX 3ama4y B oOjacth B oOmactu

ArpO3KOJIOrMH, arpOXUuMHUHN U arporno4BOBCACHM.

2. lenu u 327244 0CBOeHHS Y4eOHOM AN CUMIIIMHBI, MECTO TUCHUILIUHBI B CTPYKTYpe
OI10I1

Hucnummaa ®dusuka otHOocHTes K oOs3arensHoi dactu b1.0.150cHOBHOM mpodeccnoHaTbHOM
0o0pa30BaTeNBbHON MPOTPaMMBI  BBICIIETO OOpa3oBaHUS IOHANpPABICHUIO MOATOTOBKH 35.03.03
ATrpoXrMHsI ¥ arporoYBOBEICHUE.
Leabio AMCIUIITUHBIABISAETCS:
03HAKOMJICHHE C OCHOBHBIM HauOoyiee OOMUMHU (U3NYCCKUMH SIBJICHHUSAMH W 3aKOHAMH W UX
TCOPETUICCKUM O6OCHOBaHI/IeM, MOJIYy4Y€HUC HABBIKOB IIPUMCHCHUA IIOJYUYCHHBIX 3HAaHUHU K PEIICHUTIO
MMPAKTUYCCKUX 3a4a4, YMeHI/Iﬁ HCIIOJIB30BAaTh 3THU 3HAHUSA B HpO(I)eCCHOHaJ'IBHOfI JACATCIBHOCTHU 1 q)OpMI/IpOBaHI/IC
HCO6XO,Z[I/IMI>IX KOMHeTeHHHﬁ, a TAaKXKC CO3JaHusA q)YHHaMGHTaHLHOﬁ 0asbl I yCHICIMHOI'0 OCBOCHUS psda
JUCHUILIMH IPUKIIAAHOr0 XapaKkTepa.
J1J1s BEIpaOOTKH Y COBPEMEHHBIX CIICIIHATUCTOB C BHICIITUM 00pa30BaHHEM HEOOXO0IUMBIX
METOJIOB (PU3NYECKOTO UCCIIECIOBAHUS HEOOXOANMO peuteHue credyiouux 3a0au:
H3ydYeHHe OCHOBHBIX COBPEMEHHBIX (PH3MUYECKHX MPECTABICHUH YelloBeKa 00 OKPYKaIoIeM MHPE;
OBJIAJICHUC (I)YH,I[aMeHTaJ'IBHLIMI/I (I)I/ISI/I‘IGCKI/IMI/I MOHATUAMHU, TCOPUIAMHU MW 3aKOHaMH, a TaK¥XKe
METOJaMU (1)I/I3I/IT-IGCKOFO HCCJIICIOBaHMUA,
YCBOGHHE METOJIOB M TPUEMOB pEIIeHHs 3aJad W3 pa3Iu4yHbIX obOnacted (usuku um Oymyuiei
CIICHNAaJIbHOCTH.

3. O0beM yuyeOHOM AMCHHUIUIMHBI B 3a4YeTHBIX EAUHUIAX C YKA3aHMEM KOJIMYeCTBa
aKaJeMHM4YeCKHX 4aCOB, BbIICJICHHBIX HA KOHTAKTHYI0O padoTy 00y4aromuxcs ¢ mpenojaBaresieM
(mo BUAAM y4eOHBIX 3aHATHI, TeKYIUM U NMPOMEKYTOUHbIH KOHTPOJb MO JMCUHMILJIMHE) U Ha
CaMOCTOSITEIbHYIO Pa0oTy 00y4aromuxcst

3aounas popma oOyueHust

Buj yue6HOH paboTh 2 Kypc
OO61as TpyA0€MKOCTh AUCHUILINHBI, 324ETHBIX €AHHHMII 4
4acoB 144
AyanTopHas (KOHTaKTHasi) padoTa, 4acoB 20,3
B T.4. 3aHSATUS JIEKIIMOHHOI'O THUIIA 8




3aHATUSL CEMUHAPCKOIrO THIIA 12
IIpoMexyTOUHas aTTecTanus 0,3
CamocrosiTesibHasi paboTa o0y4aoImuxcs, 4acoB 114,7
B T.4. KypcoBas pabota -
KoHTposb (caMocTosITeIbHASI/ KOHTAKTHAS) 9
Bua npoMexyTOo4HOM arTecTaluu JK3aMEH

4. Conep:xanue TUCHUIUITUHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJI€HHOT0 HA HUX KOJHYECTBA aKAJeMHYECKHUX YACOB U BU/I0B y4eOHbIX 3aHATHIA
4.1 Ilepeuensd pazoenos OuCyUNIUHBL C YKAZAHUEM MPYOOEMKOCHIU AYOUMOPHOU (KOHMAKMHOIL) U
camocmoamensvHoll pabomel, 6U006 KOHMPONEl U nepeuHs KOMNEemeHyuil

3aounas popma oOyueHUS

TpynoeMKOCTb, HaCOB Kon
B TOM 4YHCIIe HaumeHoBaHue |KOMIIETEH
HaumeHoBaHue pa3fenoB U TEM ayJUTOPHOU OLIEHOYHOT' O 1107071
BCETO .\ |camocrosiTen
(KOHTaKTHOM) bHO# PaBOTHI cpencTBa
paboTHI
Paznmen 1. Mexanuka. Kosiebanus u 24 4 20 Oruer o § OIIK-1
BOJIHBI nabopaTopHoii padore,
1.1. KuHeMaTuka U JUHAMUKA 8 - 8 cobecenopane,
1.2. Dueprus. PaGota 4 2 2 jg;‘TTP"“"Ha’I paora,
1.3. PensTUBUCTCKAs MEXaHUKa 2 - 2
1.4. DnemMeHThl MEXaHUKHU CIUTONTHBIX 4 i 4
cpen
1.5. l'apmonmueckue KonebaHus 6 5 4
BOJIHEI
Paznen 2. MogekysipHas ¢puznka u 24 4 20 OTYeT 110 OIIK-1
TEPMOAUHAMUKA nabopaTopHoii padore,
2.1. OcHOBBI MOJIEKYJISIPHO- 14 5 12 cobeceoBaHue,
KHHETHYECKOH TEOPHH KOHTpOJIbHast pabora,
2.2. TepmoanHaMuKa 10 2 8 Tecr
Pazgen 3. DaexkTpuyecTBO 24 4 20 Oruer no OIIK-1
3.1. DnmekTpocTaTHKa 10 2 8 nabopaTopHoii padore,
3.2. [ToCTOSHHBIN SIEKTPUYECKHUI TOK cobecenioBatue,
14 2 11 KOHTpOJbHAs paboTa,

TECT
Paznen 4. MarneTusm 24 4 20 Oruer o OIIK-1
4.1. DnekTpoMarHeTu3M 12 2 10 nmabopaTopHoii padore,
4.2. DieKTPOMAarHUTHAST HHITYKIHS cobecenopane,
TepeMeHHbIi TOK 12 2 10 KOHTPOJIbHAS paboTa,

TECT
Pazgen 5. Ontuka. KBantoBasi 24 ) Y Oruer o OIIK-1
¢usnka n1abopaTopHoi padore,
5.1. BosmHOBas OnTHKA 12 2 10 cobeceopanme,
5.2. KBanroBas ¢usnka 12 . 12 fg:TTp oMLKt pagoTa,
Paznen 6. ®u3uka aroma, aTOMHOI0 14.7 ) 12.7 OIIK-1
SIIPA M DJIEMEHTAPHBIX YACTHI ’ ’ Oruer 1o
6.1. Atom 5 - 5 naboparopHoit pabdore,
6.2. DnemMeHTH! (DU3UKH TBEPIOTO TEa 5 - 5 cobecenoBanue,
6.3.ATOMHOE SIPO 5 2 3 KOHTpOJbHAst ~ paboTa,
6.4. DreMeHTapHbIC YaCTHUIIBI U 57 i 57 TeCT
¢du3nuecKkas KapTHHA MUPa ’ ’
Konrpoa 9,3 03 114,7/9 rsaven OTIK-1
(caMoCTOATEILHASI/ KOHTAKTHAs)




|I/IT0r0 3a Kypc

| 144 | 20,3 | 1237 |

Hpumepubu? nepevyenb OUeHOYHbIX cpeocme ons meKyuieco KOonmpoJisa ycneeaemocmu

No | HaumenoBanue | KpaTkas xapakTepucTHKa OIIEHOYHOT'O CPEJICTBA IIpencraBnenue
/0 | OLIEHOYHOTO OLIEHOYHOTO
CpelicTBa cpeacTBa B QpoHJe
1 3amaga CpenctBo  OIEHKHM yMEHHSI TPUMEHATh Toiy4deHHble | KoMrexkt 3amad wu
(mpakTHUecKOe | TEOpeTHYECKHE 3HAHUS B MPAKTUYECKON CUTYalnH. 3aJaHni
3aJjaHue, 3anaya (3a1aHue) JODKHA OBITh HANpaBJICHA Ha OIICHUBaHUC
nabopatopHas TeX KOMIIETEHIMH, KOTOPbIE MOJIEKAT OCBOCHUIO B AaHHON
paborta) OUCLUIUIMHE, NOJDKHA COAEPKaTh YETKYI0 HMHCTPYKLHUIO IO
BBIMOJIHCHHIO WJIM aJITOPUTM JICHCTBHH.
2 Cobecenopanre | CpeACcTBO KOHTPOJsS, OPraHM30BaHHOE Kak CIrielaibHas | Bompockl o
Oecema mpemojaBaTenss C OOy4alOIIMMCS Ha  TEMBI, | TeMam/paszienam
CBA3aHHBIC C H3yqaeM0171 ﬂHCHHHﬂHHOﬁ, U paCCYUTAHHOC HA | AUCHUIIINHEI,
BBISICHEHUE o0bema 3HAHUNA oOyuaromerocs 10 | Ipe/CTaBICHHBICE B
OTIpEleICHHOMY pa3zeily, TeMe, IpolieMe U T.1II. MIPUBSA3KE K
KOMIIETEHIIMSM,
peayCMOTPEHHBIM
P
3 Tect Cucrema CTaHOApPTU3UPOBAHHBIX 3afaHuil, mo3BoJsitomasn | Douyg TECTOBBIX
aBTOMAaTU3UPOBAaTh NPOLEAYPY U3MEPEHHUs YPOBHS 3HAHUM U | 3aJaHUU
yMEHHUI 00yJaromerocs.
4 KoutponbsHas CpencTtBo NOpOBEPKH YMEHUH MNPUMEHATh modydeHHble | KommiekT
pabota 3HAHUS Ul PELICHUS 3a/ad ONPENEIEHHOIO THIA MO TEeME | KOHTPOJIBbHBIX
WJIK pa3feiny 3alaHui o
BapHaHTaM
5 Pedepar [Iponykt CaMOCTOATEIbHOU paboTsI crynenTa, | Temsl pedepaTton
MPECTABIISIIONINI cOO0H KpaTKoe U3JI0KEHUE B TUCbMEHHOM
BUJIC TIOJIyYCHHBIX PE3YJLTATOB TEOPETHUECKOTO aHaH3a
onpeneNieHHO  HayyHOH  (y4eOHO-HMCCienoBaTeIbCKOM)
TEMBI, TJIe aBTOP PACKPBIBACT CyTh HCCIELyeMON MPOOIeMBbl,
MPUBOJUT Pa3IMYHbIE TOYKH 3PEHHS, 4 TAKKE COOCTBEHHBIC
B3TJIs11bI HA HEC.

4.2. Conep:xaHue TMCHMILIMHBI 10 pa3jeaam

Pa3nen 1.Mexanuka. Koe0anust 1 BOJTHBI
Henu - npuoOpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (PU3MUECKOTO HCCIEA0BaHNUS,
Ha OCHOBE 3HaHMH (PyHJAMEHTAJIbHBIX 3aKOHOB MEXAHUKH.
3agauu — HAy4YUTb CTYJIEHTA BJIAJ€Th METOJaMH PEIICHU 3a/1a4 110 JAaHHOMY pa3zeny (pU3UKHU.
Ilepeyennb y4eOHBIX 3J1eMEHTOB pa3jeJia:
1.1.KugeMaTuka 1 JUHAMHUKa.
MarepuanbHast Touka. AOCONIOTHO TBEPAOE Tes0. BekTOpHbI (KOOpAMHATHBINA) METO.
ONHUCAHUsl OTHOCUTENIBHOTO JBWIKEHUS MaTepHaJbHOM TOYKM. KuHemaTudyeckne ypaBHEHHsS U
TpaeKTopus ABMXKEHHUA. CKOpPOCTh M YCKOPEHHME TOYKM KaK IPOM3BOAHBIE DPaauyca-BEKTOpa IIO
BpeMeHn. CKOpPOCTh M YCKOPEHHE MPHU KPUBOJIMHEWMHOM JBHXEHUMH. HopManbHOE M TaHreHIHaIbHOE
YCKOpEeHHUS. [[BUKEHHE YaCTULIBI 10 OKPYKHOCTH. YTJIOBas CKOPOCTh U YIVIOBOE YCKOPEHUE, UX CBS3b
C JIMHEWHBIMH CKOPOCTSIMH M YCKOPEHMSIMH TO4YeK Bpamawomerocs tena. I[loctynarensHoe u
BpallaTeabHOE IBUKEHUS a0COIIOTHO TBEPOTO Tea.
3aKOH MHEPLUU U UHEpLUAIbHbIE CUCTEMBI OTCUETA. 3aKOHBI TMHAMUKN MaTepUAIIbHON TOUKH
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U CUCTEMBI MaTepHalbHbIX TOUeK. BHemHue M BHyTpeHHHe cuibl. LleHTp Macc (LleHTp HMHEepLHn)
MEXAHUYECKOM CHCTEMBI U 3aKOH €ro JABM)KEHUS. 3aKOH COXPAaHEHUs uMIyJbca. PeakTuBHas cuia.

3aKOH BCEMHUPHOrO TAroTeHus. ['paBUTallMOHHAs MOCTOsSHHAsA. ['paBUTaLlMOHHOE IIOJE.
VYckopenune cBoOOAHOrO mnaaeHus. [IBmkeHue Ten y moBepxHocTd 3emiu. IlepBas kocmuueckas
CKOPOCTb.

Cunel ynpyroctu U TpeHus. JMHaMuKa BpallaTelbHOIO ABM)KEHHA. MOMEHT CHUJIbl, MOMEHT
UHEPUUA W MOMEHT MMILyJbCa. MOMEHT CHJIBI OTHOCHTEIBHO OCH. MOMEHT uMIIyjbca Tela
OTHOCHUTEJIBHO OCH. YPaBHEHUE JMHAMUKHU BpaALIaTEIBHOIO JABUKCHUSA TBEPAOrO TEIa OTHOCUTEIIBHO
HENOJBIKHOW ocu. KuHeTndeckas SHEprus BpalIarOIIErocs Tejda. 3aKOH COXpPaHEHWsT MOMEHTa
MMITYJIbCA U €T0 CBSA3b C U30TPOIIHOCTBIO IPOCTPAHCTBA.

1.2.9ueprus. Pabora.

3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU

OHeprusi Kak yHUBepcalbHas Mepa pa3iIuuHbIX (opM JBMKEHUS U B3aumozencTBus. Pabora
nepeMeHHo# cuibl. Kunetnueckas sHeprus MEXaHU4eCKOM CUCTEMBI U €€ CBSI3b C pabOTON BHEIIHUX U
BHYTPEHHUX CHUJI, IPUIOKEHHBIX K CUCTEME.

[Tone kak (opma mMarepuu, OCYIMIECTBISIONIAs CHIIOBOE B3aUMOJICHCTBUE MEXKIY YaCTULIAMH
BenlecTBa. [loTeHManbHas sHEprus MaTepualbHOM TOYKM BO BHEIIHEM CHJIOBOM IIOJIE U €€ CBS3b C
CHJIOH, JEUCTBYIOIIEH Ha MaTepUaNbHYI0 TOUYKy. [loHSATHE O TpamueHTe CKAIAPHOH (QYHKIUU
koopauHar. llone wnenTpanpHeIXx cuin. IloTeHnmanbHas sHeEpruss CHUCTEMBbl. 3aKOH COXPaHEHUs
MeXaHW4YecKoi sHepruu. [luccumanusi sHepruu. 3aKOH COXpPaHEHMs] W NPEBpAIICHUS SHEPrUU Kak
IIPOSIBJICHUE HEYHMUYTOKUMOCTH MaTepuu M €€ IBukKeHMs. [IpuMeHEHHE 3aKOHOB COXpPAaHEHMs K
CTOJIKHOBEHUIO YIIPYTUX U HEYIIPYTUX TEII.

1.3.PensTuBrcTckas MEXaHHUKa.

[Mpuntun otHocurenbHocTH [anmnes. [IpeoOpazoBanus ["anmnes. HemnepruaabHble CHCTEMBI
orcuéra. Cunbl mHepumu. Cuna Kopuosuca. 3akOHBI COXpaHEHHs B HEHMHEPLMAIbHBIX CUCTEMAX
OTCU€TA.

[TpyHLIMII OTHOCUTEIBHOCTH B PEIATUBUCTCKOM MexaHuke. IlocTynaTel cienuanbHOM TEOPUU
otHocutenbHOCTH. [IpeoOpazoBanue Jlopenma. [lonsatre omnoBpeMeHHOCTH. OTHOCUTENIBHOCTD JTHH
U MIPOMEXYTKOB BpeMeHHU. MHTepBas Mexay COOBITUSAMU M €ro MHBApPUAHTHOCTH 1O OTHOIICHHUIO K
BbIOOPY MHEpPLHUAIBHON CHUCTEMBI OTCUYETA KaK IMPOSBIECHUE B3aUMOCBSI3U MPOCTPAHCTBA U BPEMEHHU.
PenstuBucTCKMI 3aKOH CIIOKEHHs CcKopocTed. PenmdruBucrckuii umiysbc. OCHOBHOM  3aKOH
PEIATUBUCTCKON NTMHAMHMKN MAaTEPUAJIBHOW TOYKH. PESITUBHCTCKOE BBIPAKEHHE JUIsl KWHETUYECKOU
9Hepruu. B3auMocBsI3p Macchl U 3HEPTUU. DHEPrus cBs3u cucTeMbl. COOTHOIIEHNE MEXAY MOJIHOU
SHEprueil M UMIYJIbCOM 4YacTUlbl. ['paHUIBI NPUMEHUMOCTH KJIACCUYECKOW (HBIOTOHOBCKO)
MEXAHUKH.

1.4. DneMeHTHI MEXaHUKH CIUIOIIHBIX CPE/I.

OOue cBOMCTBa XHJIKOCTM W Ta3a. YpaBHEHHE pPAaBHOBECHS M JBW)KEHHUS >KHUIKOCTH.
WneanbHas xuakocts. ['uapocratuka HecxkumaeMon xuakoctu. CTallnOHApHOE TEUEHHUE HealbHOU
JKUJIKOCTHU. YpaBHeHUE bepHyu.

Bszkas sxunkocts. Cuibl BHyTpeHHero TpeHus. CTallMOHapHOE TEYEHHE BSI3KOM KHUJIKOCTH.
@opmyna Ilyazeitna. dopmyna Crokca. I'mapoauHamuueckas HeycTOMYMBOCTh. [loHsATHE O
TypOyJeHTHOCTH. /IBUKEHME Tel B )KUIKOCTSIX U razax.

WneanbHo ympyroe teno. Ynpyrue nedopmanuu u HanpspbkeHus. 3akoH ['yka. [lnactuueckue
nedhopmaruu. [Ipenen mpoynocTH.

1.5. 'apmonnyeckue koneGaHus U BOJHBI.

KonebGanus. Mexanuueckue konebanus. KunemaTnueckue XapakTepUCTUKH TapMOHUYECKUX
kosiebanuil. JluddepennmanbHoe ypaBHeHHE rapMOHUYecKUX Konebanuil. [IpyXxuHHBIN, Qu3ndeckuit
U MaTeMaTHYeCKHH MasTHUKU. DHEpPrus rapMOHMYECKUX KoseOaHuil. CrojkeHue rapMOHHYECKHX
KOJICOAHWH OJIHOTO HAmpaBieHUs W OJUHAKOBOM uacToThl. buenus. CliokeHUs B3aUMHO
NEePIeHIUKYISpHBIX KojeOaHui. [IuddepeHunansHoe ypaBHEHHE 3aTyXaloolluX KoieOaHUM U ero
pewenne. JuddepenmansHoe ypaBHEHNE BBIHYKAEHHBIX KojeOanuii. [TonaTue o pezonance.

MexaHnn3m 00pa3oBaHUs MEXaHMUYECKUX BOJIH B ynpyroit cpene. IlpogonbHble U monepeyHble
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BoTHBL. CUHYCOMIabHbIE (TapMOHMYECKHE) BOJIHBL. YpaBHEHHE Oeryimiel BoJHBI. J[JTMHA BOJHBI U
BOJIHOBOE uucio0. BonHoBoe ypaBHeHue. PazoBas CKOpOCTb. OJHEprus BOJIHBL. Bektop Ywmosa.
BosnoBoit naker. I'pynmnoBas ckopocTb. KorepeHTHOCTb.

Wutepdepentus BonH. OOpa3oBaHUe CTOSYMX BOJIH. Y paBHEHHE CTOSYEH BOJIHBI M €TO aHAIU3.

Pa3nesa 2. Mosekyasipaasi pu3uKa ¥ TEePMOAUHAMHUKA

Lenu - npuoOpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (PU3UYECKOTO UCCIIeI0BaHUS,
Ha OCHOBE 3HaHWH (PyHJAMEHTAIBHBIX 3aKOHOB MOJICKYJIIPHON (DPU3UKU M TEPMOIMHAMHKH.

3agauu — HAy4YUTh CTYJICHTA BJIAJETh METOAAMH PEIICHUS 331 110 JaHHOMY pa3zeny (pU3uKH.

Ilepeyenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOWU TEOPHUH.

TepMoaMHAMUYECKUI M CTATUCTUYECKUI METO/IBI UCCIIEIOBaHUS. MaKpOCKOIIMYECKOE COCTOSTHUE.
MaxpockonuyecKre napaMeTpbl KaK CpeIHUE 3HAYECHHUS.

W3onponeccsl M 3aKOHOMEPHOCTH HMX NpPOTEKaHHA. AOCONIOTHAs TeMIlepaTypHas MIKaua.
VYpasuenue Knaneiipona-Menpeneena.

Mognens wuzgeanbHoro rasa. BbiBoag ypaBHEHMsSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU
uJeanbHbIX ra30B JJI JaBJICHUS U €ro cpaBHeHue ¢ ypaBHeHueM Kianeiipona-MenaeneeBa. CpenHsis
KUHETUYeCKasi 3Heprus MouieKyld. MOoJIeKyIspHO-KHHETHYECKOE TOJIKOBAaHUE TEPMOJUHAMUYECKON
TEMIIepaTyphl.

3akoH MakcBemia Juisl pacipeaesieHus] MOJIEKYJT MI€IbHOTO Ta3a IO CKOPOCTSIM U 3HEPTUsiM
TEIUIOBOTO ABMKeHUs. bapomerpuueckas ¢popmyna. 3akoH bonbiMana Juis pacrpeieneHus: YacTUll BO
BHEIITHEM MOTEHIMATFHOM Toste. CpeHee Ynciio CTOIKHOBEHUN U CPeHssl ITMHA CBOOOIHOTO Tipodera
MOJIEKYII.

Asnennst nepenoca. Juddysusa. Koadpdbunuent muddysun. duddys3us B razax, :KUIKOCTIX U
TBEPAbIX Tenax. TemnonpoBoaHocts. Koadduuuent temnonpooanoctu. TemMnepaTyponpoBOIHOCTD.
Bsizkocth. Koa¢hhuimeHTs! BA3KOCTH Ta30B U )KUIKOCTEH.

Uucno creneHeil cBOOOABI MOJEKYJbl. 3aKOH PaBHOMEPHOTO paCHpEeNICHHUs SHEPrUH IO
CTENEHsIM CBOOOJbI MOJIEKyJ. BHyTpeHHss 3Heprus uieanbHoro rasa. Pabora rasa mpu M3MeHEHUU
ero oovéma. KonmuuectBo Temotel. Teroémkocts. IlepBoe Hawyano TepmoauHamuku. [lpumenenue
NEepBOro Hayajga TEPMOJMHAMHMKHM K H30IpoleccaM U aauadaTHOMY IpOLecCy HICalIbHOTO rasa.
3aBUCUMOCTD TEIUIOEMKOCTH HECAIBHOTO ra3a OT BUJa IIpOLECCa.

2.2. TepmoauHamuka.

OO6patumMblie 1 HeoOpaTuMele npouecchl. Kpyropoii npouecc (uuki). TeruioBsle JBUTaTenu u
xosoawibHble MamuHel. [{ukn Kapuao u ero KIIJI. Bropoe Hawano tepmoanHamuku. HezaBucumocts
KIIJ nmkna KaprHo oT mpupoasl pabodero Tena. DHTpPONUS. DHTPONUS MICATBHOTO TOJIKOBAHUE
BTOPOT0 Hayana TEPMOAUHAMUKH.

Peanbubie ra3pl. Cuibl M MOTEHUUATIbHAS SHEPTUsl MEXKMOJEKYISIPHOTO B3aUMOJEHCTBHUSL.
VYpaBuenue Ban-nep-Baansca. M3orepmbl Ban-nep-Baanbca.

TepMoanHaMuKa OBEPXHOCTH paszzena AByX cpel. IloBepXHOCTHast PHEPrUs U HaTSKEHHUE B
xuakoctax. CmaunBanue. J[aBneHue noJ HICKPUBIEHHOM MOBEPXHOCTHIO KUAKOCTH. KanumispHOCTS.

dazoBble npeBpanieHus. Pa3zoBele quarpammbl. Kputrnueckoe coCTOSHHUE.

Kunkue kpucrtamibl.

Paszpnen 3. DuiekTpu4ecTBo

Iesm - npuoOpeTeHne TEOPETUIECKUX U MPAKTUYECKUX HABBIKOB (PU3MUECKOTO UCCIIEI0OBaHUS,
Ha OCHOBE 3HAHUI (PYHIAMEHTAJIBLHBIX 3aKOHOB 3JIEKTPOCTATUKU U MOCTOSIHHOTO TOKA.

3agaum — HaAy4YUTh CTyI€HTA BIa/IeTh METOJIaMH pEIIeHHs 3a/1a4 [0 JAaHHOMY pazieny (pU3HNKH.

IlepeyeHb y4eOHBIX 2JIEMEHTOB pa3jiena:

3.1.0neKxTpocTaTHKa.

3aKOH  COXpaHEHMsI  DJIEKTPUYECKOro  3apsaa.  Onekrpudeckoe mone.  OcCHOBHbIE
XapaKTEPUCTUKHU 3JIEKTPOCTATUUECKOIO MOJSA — HANpPsDKEHHOCTh M noTeHuuan. Hanpssk€HHOCTh Kak
rpaJueHT noTeHnuana. Pacuér anexrpoctaTuueckux mojeil Merogom cymneprno3unuu. IloTok BekTopa
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Hanpsok€HHOCTU. TeopemMa Octporpaackoro-I'aycca juisi 3JI€KTPOCTATUYECKOTO TOJISI B BaKyyMe.
[Ipumenenne teopembl Octporpaackoro-I'aycca k pacuéry mnosst. DIEKTPUUYECKOE 0JIE B BELIECTBE.
CBoOonHblE M CBSI3aHHBIE 3apsiibl B JUAJEKTPUKAX. THUIBl JUAJICKTPUKOB. OJEKTPOHHAs U
OpueHTalMoHHas nosispusanus. [lonspusoBaHHoCcTs. JU3neKTpruecKkas BOCIPUMMYHMBOCTD BEILIECTBA.
DnexTpudeckoe cMeleHue. JAuineKkTpuieckas IpOHULAaeMOCTh Cpebl. Bpuncienne HanpsykEHHOCTU
noJist B 1udJeKTpuKe. CerHeTOANEKTPUKU. DIIEKTPETHI.

IIpoBogHMKHN B 3yleKTpudeckoM moje. Ilose BHyTpM IpOBOJZHHMKA My €ro IOBEPXHOCTH.
Pacripenenenue 3apsaoB B NPOBOJHUKE. DJIEKTPOEMKOCTb YEIMHEHHOIO IPOBOJHMKA. B3anMHas
€MKOCTb JIByX NPOBOJHHMKOB. KoHIeHcaTOpbl. DHEprus 3apspKCHHBIX ITPOBOJHMKA, KOHIEHCATOPA U
CHCTEMBI IPOBOTHUKOB. DHEPTHS AIEKTpOCcTaTHUECKOTr0o NoJst. O0bEMHAs MIIOTHOCTh SHEPTHH.

3.2.J1oCTOSIHHBIN AIEKTPUUECKUN TOK.

IIOCTOSIHHBIM  DJIEKTPUYECKUH TOK, €ro XapaKTEPUCTUKU M YCIOBUA CYIIECTBOBAHMS.
Knaccuueckass 31eKTpOHHAs TEOpHsl JIEKTPONPOBOAHOCTH METAJUIOB U €€ ONbITHbIE 0OOCHOBaHUS.
BreiBon 3akona Owma B auddepeHumanbHoi (GopMe M3 ANEKTPOHHBIX MNPEACTAaBICHUN. 3aKoH
Bunemana-®panna. 3akon Oma B MHTErpanbHOM opme. Pa3HOCTh MOTEHLMANIOB, IEKTPOBIDKYILAS
cwia, HanpspkeHue. 3akoHbl Kupxroda. 3akon Jxoyms-Jlenna. DJIeKTpUYecKUid TOK B BaKyyMe.
PaGora BbIXOZA 31E€KTPOHOB M3 Meramia. TepmosnekTpoHHass smuccusa. Tok B razax. Ilmasma.
DNEKTPONPOBOJHOCTh  3JEKTPOIUTOB. 3akoHbl dapaznes. ONeKTponu3 U €ro IMPUMEHEHHUE.
TepmonnexkTpuueckue sABieHusA. KOHTakTHas pa3HOCTb OTEHIUAIIOB.

Pa3zgen 4. Marueruzsm

Lesn - npuoOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (PU3MUECKOTO UCCIIEIOBAHHUS,
Ha OCHOBE 3HaHWH (yHIaMEHTAJIbHBIX 3aKOHOB 3JIEKTPOMAarHETU3MA.

3agaum — HaAy4UTh CTYIEHTA BIAJIETh METOJIAMH PEIICHHS 3a/1a4 110 JAHHOMY pasenny (pu3uKu.

Ilepeyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

4.1.251eKTpOMarHeTusm.

MaruutHoe nosie. MarautHas MHAyKUusA. 3akoH AMiiepa. MarHutHoe noje Toka. 3akoH buo-
Cagapa-Jlamnaca u ero npuMeHeHHE K pacy€Ty MarHUTHOTO MOJisi. MarHUTHOE MOJie IPSMOJIMHEHHOTO
IIPOBOJHMKA C TOKOM. MarHuTHOE€ IoJIe KPyroBOTO TOKa. MarHWTHBI MOMEHT BHUTKAa C TOKOM.
BuxpeBoii xapakTep MarHUTHOTO IMOJIA. 3aKOH IOJIHOTO TOKa (LUPKYJSALUS BEKTOpa MarHUTHOM
WHAYKIHMH) 1JI1 MAarHUTHOTO T0JISl B BaKyyM€ U €r0 IPUMEHEHHUE K Pacu€Ty MarHUTHOI'O I0JIsL TOPOUIa
U JUIMHHOTO cosieHoujaa. JlelicTBUe MarHMTHOrO MOJs Ha JBWxKymuics 3apsa. Cuna JlopeHna.
JIBrKeHME 3apsOKEHHBIX YacTHUIl B MAarHUTHOM nose. [TpuHumn neiicTBysl HIUKINYECKUX YCKOPUTENEH
3apsokeHHbIX 4YacTull. O¢ddext Xosmra. MI'/[-renepatop. KoHTyp ¢ TOKOM B MarHMTHOM THOJE€.
MarnuTsslil notok. Teopema Octporpaackoro-I"aycca. Pabora nepemenieHust NpoBOAHUKA U KOHTYpa
C TOKOM B MarHUTHOM TIOJI€.

MaruutHoe 1mosie B BelecTBE. MarHuTHblE MOMEHTBI aTOMOB. THIIBI MarHETHKOB.
HamaranuenHocts. MHKpPO M Makpo TOKH. DJieMEHTapHas TEOpHUsl [ua- M IapaMarHeTu3Mma.
MarauTHas BOCIPUMMYHMBOCTD BEIECTBA U €€ 3aBUCHMOCTb OT TEMIIEPATyphbl. 3aKOH IOJIHOIO TOKa
JUIsL MarHUTHOTO TOJIsI B BemiecTBe. HanpsskeHHOCTh MarHUTHOTO Mosis. MarHuTHas MpoOHUIIAEMOCTh
cpenpl. @eppomarnetuku. OnbiTel CrosneroBa. KpuBas HamarHMuuMBaHUS. MarHuUTHBIA THUCTEPE3HC.
Touka Kropu. lomensl. CimHOBasi mpupoaa GpeppomMaraeTusma.

4.2. DneKTpoMarHuTHasi MHAYKLINS U IEPEMEHHBIN TOK.

SIBnenne snexTpoMarHuTHON wuHAYKUMK (ombiThl Dapanes). IlpaBuno Jlenuna. 3akon
JJIEKTPOMarHUTHOM MHIYKIMU M €ro BBIBOJ M3 3aKOHA COXpaHEHUs »JHepruu. SBneHue
caMouHAyKIMu. MHIyKTUBHOCTh. TOKM NpH 3aMBIKAaHWW W Pa3MbIKaHUU LENU. SIBIeHUE B3aUMHOMN
UHAYKIUH. B3auMHas WHAYKTUBHOCTb. OHEpPrus CHUCTEMBbl MHPOBOJHHKOB C TOKOM. OO0bEéMHas
IUIOTHOCTb SHEPTUM MarHUTHoro nosid. Llenu nepemeHHoro Toxa.

OcHoBbI Teopun MaxkcBesuia i 2JIEKTpPOMAarHUTHOTO Nojisl. BuxpeBoe anekrpuyeckoe nose. Tok
cMmelleHus. YpaBHeHus: MakcBernia 171sl SJIeKTPOMAarHUTHOTO TOJIsl B MHTETpaibHOM (opMme.

["apMOHMYECKHE 3JIEKTPOMAarHUTHBIE KOJeOaHUs U MX XapakrepucTuku. [uddepenumanpaoe
ypaBHEHHE 3JEKTPOMArHUTHBIX KoJieOaHUH. OJEKTpUYEecKHil KoseOaTeNbHbI KOHTYp. OHeprus
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3JICKTPOMArHUTHBIX KojieOanuil. JluddepeHnmaibHoe ypaBHEHUE SICKTPOMATHUTHBIX KOJICOaHWA U
ero pemenue. JluddepeHnnarbHoe ypaBHEHHE BBIHYXACHHBIX KOJIEOAHUH M €ro pelieHue.
AMiuTyaa 1 (asza BeIHYKICHHBIX Kojiebanuii. Pezonanc.

OneKTpoMarHuTHbIE BOJHBL. (OCHOBHBIE CBOICTBA 3JIEKTPOMAarHUTHHIX BOJH. BoiHOBOE
ypaBHEHUE. DHEPTHUS JIEKTPOMArHUTHBIX BOJIH. [loTok sHeprun. Bekrop YMoBa-IloitHTuHrA.

Paszgea 5. Ontuka. KBanroBasi pusuka

Lesn - nproOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (PU3MUECKOTO UCCIIEIOBAHUA,
Ha OCHOBE 3HaHMUH (yHJAMEHTAJIbHBIX 3aKOHOB ONTHKH U KBAHTOBOH (pU3MKH.

3agaum — HaAy4UTh CTYIEHTA BIA/IETh METOJIAMH PEILICHH 3a/1a4 [0 JAHHOMY pa3eiy (pu3uKu.

IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jeJia:

5.1.BosiHOBas onrtuka.

Wutepdepennus ceera. KorepeHTHOCTE 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. Pacuér
UHTEPPEPEHIIMOHHON KapTHHBI OT IBYX KOT€PEHTHBIX UCTOYHUKOB. OnTHYECKas AJIMHA MyTH.
Wutepdepeniiys cBeta B TOHKHMX IUIeHKaX. MIHTepdepomMeTpsi.

Hudpaxmus ceera. [Ipuanun [roiirenca-dpenens. Meron 300 @penens. [psmonuneiinoe
pactipocTpaHenue cera. Judpaxuus OpeHens Ha KPYTJioM OTBEpCTHH U aucke. Judpakuus
@®payHnrodepa Ha OAHOH IenH 1 JUPPaKINOHHON peméTke. Pazpemaromas criocoOHOCTb
ONTUYECKUX MTPUOOPOB.

Hudpaxius Ha npocTpancTBeHHOH pemérke. @opmyna Bynsda-bparra. [punimm
rosiorpaduu. MccnenoBanue CTpyKTYpbl KPUCTAILIOB.

Ontuuecku HEOTHOPOAHAS cpena. Jucnepeus cBeTa

Pacripoctpanenue ceera B BemecTse. ONTHYECKH HEOAHOPOAHAS cpena. Jucnepcus cBera.
O6siacT HOpMaAJIBHOM M aHOMAJIbHOM ucnepcuu. JNEeKTPOHHAs TEOPHsI TUCIIEPCUU CBETA.

[Tornomenue ceera. dpdext Jomnepa. U3nyuenne Bapunosa-Uepenkosa.

[Tonspusanusa ceera. EcrecTBeHHBIN U NOJISIpU30BaHHbIN cBeT. [lonsapusanus ceera npu
oTpaxeHHH. 3akoH bprocrepa. JIBoliHoe myuenpenomiienne. OnHoocHbIe KpucTauisl. [lonssponael n
NOJIIPU3aLlMOHHbIE TPU3MBbI. 3aKoH Mastoca.

5.2.KanroBas ¢usuka.

TeroBoe wu3nmyuenue. U€pnoe temo. 3akoH Kupxroda. 3axon Credana-bonbimana.
Pacnpenenenue sHepruu B crekTpe abCOMIOTHO 4EPHOTo Tena. 3akoH cMmelleHus Buna. KBanrosas
runore3a u ¢gopmyna [lnanka. Ontudeckass nupomerpus. Buemnuit GotosddekT m ero 3aKoHsI.
@®otoHbl. YpaBHeHHe OHHIITeHHa a1 BHemHero ¢orordgdexra. Macca u ummysnsc (GoToHa.
JaBnenue cBera. OnbiThl JleOeneBa. KBanToBOE M BOJIHOBOE 00BsICHEHHE JaBieHUs cBeTa. DpdexT
KomnToHa. /[nanektnueckoe eqUHCTBO KOPIIYCKYJIIPHBIX U BOJHOBBIX CBOMCTB 3JIEKTPOMarHUTHOTO
U3ITy4EHUS.

OmnbiTHOE 00OCHOBaHHE KOPIYCKYJSPHO-BOJIHOBOIO Jyallu3Ma CBOMCTB  BEIIECTBA.
®opmyna ne bpoitng. CooTHolleHHe HEONpPeNeNEHHOCTEH Kak MpOsBIEHUE KOPIMYCKYJISPHO-
BOJIHOBOT'O JlyaJIn3Ma CBOMCTB MaTepHUH.

BonHoBas ¢yHkumst u e€ craTucTUYecKUi cMbica. OrpaHMYEHHOCTh MEXaHHMYECKOIo
neTepMuHu3Ma. [IpyHIMII NPUYMHHOCTM B KBAaHTOBOW MexaHMKe. CTalMOHapHBIE COCTOSHUS.
VpaBuenne [lpénunHrepa s cranMoHapHBIX cocTostHUN. CBoOomHash wacTuia. TyHHETHHBINA
a¢dexr.

YacTuia B 0OJHOMEPHON MPSAMOYTOJIbHOM «OTEHIMAIBHOU siMe». KBaHTOBaHME SHEPrUu U
MMITYJIbCA YaCTULBl. | 'apMOHNYECKUI OCLUIIIATOP.

Pa3zpnen 6. Pusuka atroma, aTOMHOIO SIAPA U 3JIEMEHTAPHBIX YACTHI

esn - mpuobpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (PHM3UUYECKOTO UCCIIE0OBAHMS,
Ha OCHOBE 3HAHUI (YHIAMEHTAIBHBIX 3aKOHOB (PM3UKH aTOMa U aTOMHOTO S/Ipa.

3agaum — HAyYuTh CTYJICHTA BIIAJETh METOIAMH PEIICHUS 3a/1a4 TI0 TaHHOMY pa3ieny (GU3HKH.

IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jiesa:

6.1.Atom.



Crpoenue aroma. OmbiTel Pesepdopna. Jluneituareie crmekTpsl atoMoB. [loctymnater bopa.
Bonopononono6usie arombl. OnbiT @panka u ['epia.

OnbiT Tepna u I'epnaxa. Cnun snekTpoHa. CIMHOBOE KBAaHTOBOE 4ucCio. DEpMUOHBI U
6o3onbl. [lpunnun Ilaynu. Pacnpenenenue s31eKTpoHOB B aTtome Mo cocTosiHusM. [lonstue 06
SHEPreTHUYECKUX YpPOBHAX MouieKys. CrekTpbsl aToMOB W MoJieKys. [lornomenue, CnOHTaHHOE M
BBIHYXICHHOE u3iny4yeHus. [lonstue o nazepe.

6.2. DnemMeHTHI PU3HKHU TBEPAOTO Teja

da3oBoe IPOCTPAHCTBO. DneMeHTapHas siueiika. [Inotnocts coctosuuii. [lonarue o KkBaHTOBOM
cratuctuke bosze — DiHmTeliHa. ®oToHHBIM M (GOHOHHBIM ras3wl. PacmpenencHue (HOHOHOB IO
sHeprusM. TemnoéMkocTh Kpucramndeckod pemérku. CBepxrekydecTb. [loHsTHE O KBaHTOBOM
cratuctuke ®epmu-/Iupaka. Pacnpenenenue 3neKTpoHOB MPOBOAMMOCTH B METAJIE 110 SHEPTUAM MIPU
abcooTHOM HyJse Ttemreparypbl. OHeprus @depmu. BrusHue temmepaTypsl Ha pacopelesieHHe
3J€KTPOHOB. YpoBeHb DepMu. BHYTpeHHSs SHEPrUus U TEIIOEMKOCTh JIEKTPOHHOIO ra3a B METaJlIe.
DNEKTPONPOBOAHOCTh METAIIOB. CBEPXIPOBOIUMOCTh. MarHUTHbIE CBOMCTBA CBEPXIIPOBOIHUKA.

DHepreTuueckue 30Hbl B KpucTamiax. Pacnpeenenue 3J1eKTpOHOB 110 SHEPTE€TUUECKUM 30HAM.
Banenrtnas 30Ha 1 30Ha MPOBOAMMOCTH. MeTaibl, AUIIEKTPUKU U TOITYHpOBOJHUKH. CoOCTBEHHAs
MIPOBOJIUMOCTh  MOJYNPOBOJHUKOB. KBa3nyacTUIbl — 3JEKTPOHBI MPOBOJAMUMOCTA U  JIBIPKH.
D¢ dexkTuBHAs Macca S3JEKTpoHA B KpHcTawie. lIpumecHass MPOBOJMMOCTBH IMOJYNPOBOJAHUKOB.
OJIEKTPOHHBI U JABIPOYHBIN MONYNPOBOAHUKU. KOHTakTHBIE siBieHUsS. KOHTaKT 3JIEKTPOHHOIO M
JBIPOYHOTO  MOJYNPOBOJHUKA  (p-n—IEpexol) U  €ro  BOJbT-aMIIEpHAs  XapaKTEPUCTHKA.
DOTO3NEKTPUUECKHUE SABJICHUS B OJYIPOBOJHUKAX. JIFOMUHECHEHLIUS TBEPIABIX TE.

6.3. ATomHOE sA11pO.

3apsan, pazMep M mMacca aTOMHOrO sjapa. MaccoBoe u 3apsiioBoe yuciia. MOMEHT uUMIyJibca
a1pa U ero MarHuTHbI MoMeHT. CoctaB snpa. Hykionsl. BzaumoeiicTBue HyKJIOHOB U MOHSTHE O
CBOICTBaxX M MpUPOJE SACPHBIX cil. JleheKT Macchl U SHEPTUs CBA3ZH AIpa.

3aKOHOMEPHOCTH M TPOUCXOXKACHHWE anb(da-, Oera- W ramMMa-U3Iy4eHHH aTOMHBIX sJIEp.
SlnepHble peakuMM M 3aKOHbl COXpaHeHMs. Peakuus naenenus sjaep. llemHas peakuust neneHus.
[lonsiTne o spepHoil sHepreTuke. Peaknus cuHTe3a aromHbIX sinep. [IpoGnema ympaBisieMbIx
TEPMOSIAEPHBIX PEAKIUH.

6.4.OnemeHTapHble YacTUIBI U (pU3HYECKask KapTHHA MUpa.

BemectBo u nose. Mepapxus cTpykTyp matepuu. HacTHIBl M aHTHYACTHUIBI. DJIEMEHTapHBIE
yacTulbl. KBapku, JIENTOHBI U KBaHTHI. YeThblpe THUIA (pyHIaMEHTAIbHBIX B3aUMOIEUCTBUN: CUIIbHBIE,
JJIEKTPOMArHuTHHIE, clabble M TpaBUTALMOHHBIE. AJpPOHBI. Sapa aToMoB. ATOMBL. MOJEKYJIBI.
MakpocKonuyYecKue COCTOSHHS BEIIeCTBA: Ta3bl, XKUAKOCTH, IJIa3Ma, TBEpAble Tena. llmaHeTsl.
3BE31b1. BemiecTBO B 9KCTpeMalIbHBIX YCIOBUSX: O€lble KapiIUKH, HEHTPOHHBIE 3BE3]1bl, YEPHBIE JBIPHI.
lanaktuku.

5. OueHo4YHbIe MAaTEPHUAJIBI IO TUCHHUILIHHE
OrneHouHBIE MaTepUabl IO TUCIUILIMHE TPECTaBICHBI B BUJIe (DOH/Ia OLICHOYHBIX CPEJICTB.

6. MaTepuajibHO-TEXHHYECKOE U Y4eOHO-MeTOAuYecKoe odecnevyeHre JUCHUIIIMHBI

6.1 l'[epe'{el-lb y‘leﬁHO-METOAI/I‘leCKOI‘O ob6ecreyeHHUs Mo AUCIHUIIV/IMHE

Ne | ABtOp, Ha3BaHUE, MECTO U3/IaHNUS, U3JATEIBCTBO, FOJ U3JaHH, KOJMYECTBO CTPAHUL], PEXKUM
n/n JIOCTYTIa

®dusnka: MeToqruecKue yKa3aHus 10 U3YUYCHUIO JUCITUTUINHBI U 3aJIaHUsI I TPOBEPOUHOM
1 |pa6oter / PTA3Y; Coct.k.T.H., noueHT ['.I'". Pamazanosa —M., 2022. 34 c.
http://portfolio.rgazu.ru/pluginfile.php/86068/mod_resource/content

®usuka. 3yyenne cBoOOJHBIX KosebaHUi npyxkuHHoro mastHuka. / PIA3Y; Cocr. k.T.H.,
2 | ponent I'.I'. PamazanoBa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316412/mod resource/content
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®usuka. M3yueHue BpamaTeslbHOTO JBHXKEHHUS TBEPIOrO Teja W OMNpEeeHUE MOMEHTa HWHEPLMU
maxosuka / PIA3Y; Cocr. k.T.H., gouent I'.I'. Pama3anosa — M, 2022. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/316410/mod resource/content

@usuka. Ompenenenue orHomeHus TemioeMkoctH Cp/Cv meronoMm anmabaTH4ecKoro
pacmmpenus. /Poc. roc. arpap. 3aou. yH-T; Cocrt. K.T.H., gomeHnt [.I'. PamazanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316422/mod resource/content

®usnka. U3mepenune Temneparypsl Tepmomnapoit /PTA3Y; Coct. K.T.H., goneHt ['.I'. PamazanoBa—
M., 2022 http://portfolio.rgazu.ru/pluginfile.php/316458/mod resource/content

®usnka. M3ydyenue nenu nepemennoro toka. / P'A3Y; Cocr. k.1.H., nonent I'.I'. Pamazanosa
— M.,2022 http://portfolio.rgazu.ru/pluginfile.php/316430/mod resource/content

@usuka. Onpenenenne MHIyKTHBHOCTH Katymku. / PIA3Y; Coct. k.T.H., nouent I'.I.
PamazanoBa— M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316438/mod resource/content

®wuszuka. OmnpenencHue KOHICHTPAIMM PAcTBOpa caxapa MO YIUIy BpallleHUs IUIOCKOCTU
nossipu3aruu ceera. / PTA3Y; Cocr. k.1.H., nouent ['.I". Pamazanoa — M., 2022.
http://portfolio.rgazu.ru/pluginfile.php/316447/mod resource/content

®uszuka. OnpeseneHne TOpU3OHTAIBHON COCTABIAIOIIEH BEKTOpAa MarHUTHOW HMHAYKLUU
MargutHoro moiaa 3emim. / PIA3Y; Cocr. Kk.T.H.,, gonenr I.I'. PamasanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316439/mod resource/content

10

®duznka. OnpeseneHre 0CBEIICHHOCTH TTOBEPXHOCTH C TIOMOIIBIO CEJICHOBOTO (POTOAIIEMEHTA.
/ PI'A3Y; Cocr. k.1.H., gouent ['.I". Pamazanosa — M.,
2022.http://portfolio.rgazu.ru/pluginfile.php/316448/mod resource/content

11

®wusnka. I'pamynpoBka MOHOXpOMATOpa U OIpeIesIeHNe JJIMH BOJIH criekTpa rasa. / PIA3Y;
Cocr. x.1.1., njorent I'.I'. Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316453/mod resource/content

12

®usuka. Omnpenenenne koddpduumenra Bszkoctu xuakoctu meronom Ctokca. /Poc.roc.
arpap. 3a04. yH-T; CocT. K.T.H., toueHT I'.I". Pama3anoBa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316411/mod resource/content

6.2 IlepeyeHb y4eOHBIX U3AaAHUI, HEOOXOAUMBIX JISI OCBOCHMS IV CHUIITIHHBI
DNEeKTPOHHbIE yueOHbIE U3/IaHUS B 3JIEKTPOHHO-O0MOIMoTeunbIx cuctemax (ObC):

/o

ABTOp, Ha3BaHUE, MECTO U3/IaHMUSI, TOJT

Ccpinka Ha yuebHoe nznanue B 9bC
U3JJaHNA, KOJIMYECTBO CTPAHMII

OcHoBHAasA

I'pabdosckuii, P.U. Kypc ¢usuku: ydeOHOE
nocobue st By30oB / P.M. I'paGoBckuii. — 13-¢
u3n., crep. —Cankr-IlerepOypr: Jlanp, 2022. —
608 c. —-ISBN 978-5-8114-9073-8. — Tekcr:
AIIEKTPOHHBIH //JIaHb: AEKTPOHHO-
OubnuoTeyHasl cucrema.

https://e.lanbook.com/book/184052

Cagenbes, 1. B. CoopHHK BOIPOCOB U 3aj1a4 MO
o0mieit ¢usuke: yueOHOe mocodue s By30B /
N. B. CasenbeB. — 10-e usn., crep. — CaHKT-
[TerepOypr: Jlansb, 2022. — 292 c. -ISBN 978-5-
8114-9199-5. — Tekcr : anekTpoHHbIH // JlaHb :
DIICKTPOHHO-OMOIMOTEYHAs] CHCTEMaA

https://e.lanbook.com/book/187820

JlonomauTenpHas
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http://portfolio.rgazu.ru/pluginfile.php/316438/mod_resource/content
http://portfolio.rgazu.ru/pluginfile.php/316447/mod_resource/content
http://portfolio.rgazu.ru/pluginfile.php/316453/mod_resource/content

AxcenoBa, E.H. O6mas ¢pusuka. Mexanuka (T1aBbl
Kypca): yueOH. moco0. [ DIeKTpOHHBINA pecypc] /
E.H. AxcenoBa. — 2-e u3f., ucnp. — CaHKT-
ITerepOypr: Jlans, 2018. — 128 c.

http://e.lanbook.com/book/103056

AxcenoBa, E.H. O6mas ¢pusuka. Konebanus u
BOJTHBI(TJIaBEI Kypca): yueOH. moco0.
[OnexTponnbiii pecypc] / E.H. Akcenosa. —2-¢

u3a., ucrp. — Cankr-llerepOypr: Jlans, 2018. —72 c.

http://e.lanbook.com/book/103055

MoJeKyIsapHas Gu3uka(riaaBsl Kypca): yIeOH.
noco6. [DnexkTpoHHbIH pecypc] / E.H. Akcenosa.
— 2-e u3n., ucnp. — Cankr-IlerepOypr: Jlans, 2018.
=72 c.

Axcenona, E.H. O6mas ¢msuka. TepmogunaMuka u

http://e.Jlanbook.com/book/103058

AxcenoBa, E.H. O6mas ¢pm3uka. DneKTpuiecTBO U

C.

Mar"eTusM (TIaBbI Kypca): yIeOH. moco0.
[DnexTponnsIit pecypc] / E.H. Akcenosa. — 2-¢
u3n., ucnp. — Cankr-IlerepOypr: Jlans, 2018. — 112

http://e.lanbook.com/book/103059

IletepOypr: Jlanp, 2018. 76 c.

AxkcenoBa, E.H. O6mas ¢puznka. Ontuxa(riiaBet
Kypca): yueOH. mocob. [ DIeKTpOHHbIN pecypc] /
E.H. AxcenoBa. — 2-e u3f., ucnp. — CaHkT-

http://e.lanbook.com/book/103057

6.3 IlepeyeHb 3/1eKTPOHHBIX 00Pa30BaTEJIbHBIX PECYPCOB

Ne
n/
n

JJIeKTPOHHBIH 00pa30BaTeIbHBIH
pecypc

Hoctyn B JOP (ceTh UHTEpHET, T0KANBLHAS CETh,
aBTOPHM30BAHHBII/CBOOOAHBII 10CTYN

Iukn BuieosieKImii o GU3mKe

1

dusnyeckas KapTUHA MUpa

https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html

2 | Ilpumenenne  mepBoro  Hadana | https://videouroki.net/blog/vidieourok-po-fizikie-

TEPMOJUHAMHUKH K M30IIPOIIECCAM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PagnoakTuBHOCTE. Mojenn atomoB | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov

4 | Hoctmwxkenust Poccun B mokopenuu | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KocMoca kosmosa

5 | OcHOBHBIE dbopmyisl | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
1 METOUYECKUE pexomenaruu | metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-
[0 PELICHUIO  3a7a4  Ha OCHOBBI termodinamiki
TEPMOJIMHAMUKHU

6 | Ctpoenue atoMHOTO sijipa. Snepusbie | https://videouroki.net/blog/stroenie-atomnogo-yadra-
CHIIBI yadernye-sily.html

7 | Ckopoctb mpu mpsMoiuHelHoM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PaBHOYCKOPEHHOM JIBHKEHHH Tena | ravnouskorennom-dvizhenii-tela

8 | dusuueckue BenuuuHbl. M3mepenue | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
¢Gusnyeckux BeauuyMH. TOYHOCTH fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
Y MIOTPELTHOCTh U3MEPEHUN

9 | CBobonHBIC U BBIHYKIeHHBIe | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
KoseOanus kolebaniya

10 | KuHerrka v TMHAMPKA MaTepHATEHON http://botaniks.ru/videourokfizikal.

TOYKHU
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11 | OcHoBHOe =~ ypaBHeHwe  juHamukw | http://botaniks.ru/videourokfizikal 1
BPAIIIATE/ILHOTO JIBIKCHHSI

12 | T'uapocTaTika 1 a9pOCTATHKA http://botaniks.ru/videourokfizikal?7

13 | CrerpanbHasi Teopust oTHocuTesbHOCTH | http://botaniks.ru/videourokfizikal4

14 | Mimmysbe 1 9Heprust B penstuBUcTekoi | http://botaniks.ru/videourokfizikal6
MEXaHHKE

6.4 CoBpemeHHbIe IpodeccoHATbHbIE 0a3bl JAHHBIX, HHPOPMAIHOHHBIE CIIPABOYHBIE CHCTEMbI
U JIMIEH3UOHHOE MPOrpaMMHOe o0ecnieyeHmne

CoBpeMenHble mnpodeccMoHANbHbIE 0a3bl JAAHHBIX, HH(OPMALMOHHbIE CIPABOYHbIE
CHUCTeMbl, HU(POBbIE IIEKTPOHHBbIE OUOJIHOTEKU M JAPYrue IJIeKTPOHHBLIE 00pa3oBaTe/bHbIE
pecypchbl

1. JoroBop o moxakmoYeHMH K~ HamuoHanbHOW  SJEKTPOHHOH  OMONMMOTEKe U
MPeI0OCTaBIEHUH J10CTyMna K o0bekTam HarnmonansHol snexktponHoit 6ubmuoreku Nel01/HOb/0502-nn
ot 26.02.2020 5 neT ¢ nposoHranuen

2. Cornamienue o 6ecruiatHoM TectoBoM fgoctytne K Polpred.com. O630p CMU 27.04.2016
OeccpovyHO

3. Cornamenne o 6ecruraTHoM TecToBoM foctyte K Polpred.com. O630p CMU 02.03.2020
OeCcCpoYHO

4. Nndpopmannonno-cnpasoynast cucrema «[l'apant» — URL: https://www.garant.ru/
HudopmanmonHo-cnpaBoyHas cuctema Jlunensnonusiii qorosop Ne 261709/01I1-2 ot 25.06.2021

5. «Koncynbrant [lmocy. — URL: http://www.consultant.ru/ cBOO0HBIH T0OCTYTI

6. DOnekTpoHHO-OnbnuoTeunas cucrema Agrilib http://ebs.rgunh.ru/ (cBugeTenscTBo 0

rOCyJIapCTBEHHOM peructpanuu 6a3el qanHbix Ne2014620472 ot 21.03.2014).

JocTyn K 3/1eKTPOHHOI HH(OPMaNMOHHO-00pa30oBaTe/IbHON cpefe, WH(POPMAIHOHHO-
TeJIeKOMMYHUKAMOHHOU ceTH « AHTEpHET»

1. Cucrema npuctanmuoHHoro ooOyuenuss Moodle www.portfolio.rgunh.ru (cBoGoaHO
pacnpocTpaHsIeMoe)

2. [IpaBo wucnonb3oBanust mnporpamm it OBM  Mirapolis HCM B coctaBe
(GYHKIHOHATIBHBIX OJIOKOB U MoAyel: BupTyanbHast KOMHara.

3. WHHOBalMOHHAs CUCTEMa TECTUPOBAaHUS — MporpaMMHoe olOecriedeHne Ha Iatdopme
1C (Horosop Ne K/06/03 ot 13.06.2017). beccpounsti.

4. OOpa3zoBaTelbHbIII MHTEpHET — MOpTan YHHBeEpcuTeTa BepHalackoro (CBUIETENHCTBO O
perucTtpanuu cpenctsa MmaccoBbix nHpopmarmu I1 Ne ®C77-51402 ot 19.10.2012).

JInueH3noHHOE U CBOOOTHO PACTIPOCTPAHsSIEMOe MPOrpaMMHOe odecriedeHne

1. OpenOffice -  cBoOOAHBIM  mNakeT  OQUCHBIX  NpPUJIIOKEHUH  (CBOOOIHO
pacrpocTpaHsieMoe)

2. linuxmint.com https://linuxmint.com/ (CBOOOTHO pacTIPOCTPAHIEMOE)

3. DOnekTpoHHO-OnOMoTeunas cucremMa Agrilib http:/ebs.rgunh.ru/ (cBuaeTeNnbCTBO O
rOCyJapCTBEHHOM peructpanuu 0a3el  maHHbBIX  Ne2014620472 ot 21.03.2014) coOCTBEHHOCTH
YHHMBEpCHUTETA.

4. Od¢ununansuas crpanuna ®I'bOY BO MCX P® «Poccuiickuii rocygapcTBEHHBIH

YHHMBEpPCHUTET HapoJHOro xossiictBa uMmeHu B.M. Bepnanckoro» https://vk.com/rgunh.ru (cBoGoHO
pacrmpocTpaHseMoe)

3. ITopran ®I'BOY BO MCX P® «Poccuiickuil TocylapCTBEHHBI YHHBEPCUTET
HapomHOTO  Xo3siictBa  wmmeHu  B.M.  Bepnauackoro»  (cBOOOJHO — pacmpocTpaHseMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AHTuBHUpycHOe mnporpamMmHoe obOecnieuenue Dr. WEB Desktop Security Suite
(Cy6nmunensnonnsiii foropop Nel3740 Ha mepenady HEMCKIIOYMTENbHBIX MpPaB HAa MPOTpaMMBbl IS
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9BM ot 01.07.2021).

6.5 IlepeuyeHb y4eOHBIX AyIMTOPHIi, 000PYAOBAHUSI M TEXHHYECKUX CPEACTB 00y4eHH s

HaumenoBanue
IIpennasnauenue Ilepeuensn
Kopmyca

noMeneHHst pryed, ofopynoBaHus (B T.4. BUPTyaJIbHbIe AaHAJIOTH) H
Ne nomeenus

(aynuropum) TeXHHYECKHUX CPeACTB 00y4YeHHUsI

(aynutopumn)
st 3ansaTuit YueOHsIit Hocka menosasi,mpoekrop SANYOPLC-XW250, sxpan

JICKITMOHHOI'O THIIa

1ab0paTOPHBINA KOPITYC
Ne 203, 205, 401,403

HacTeHHbIN pynoHHbI SINSCREEN

st nabopaTopHBIX
3aHATUI

YueOHsIit
nabopaTopHBIN KOPITYC
Ne 208, Ne210

JIaGopaTopHble  yCTaHOBKH: «3yuenne  memnu
IIEPEMEHHOr0 TOKay; «OmnpeaeracHne TrOpU30HTAIbHOM
COCTaBISIIOIICH BEKTOpPa WHAYKIMHM MAarHUTHOTO TIOJIS
3emnn»; «OmnpeneneHue OTHOLICHHS TEII0EMKOCTEH
Cp/Cv Bo3myxa MeToA.aqnabaTHIeCKOTO PaCIIHPEHISD»;
((I/I?;y‘leHI/IC BpamaTcIbHOIro IBUKCHUA TBEPAOTO TCJIa U
OlpefesiecHue  MOMEHTa

HHEPpUIHU MaXOBHKa»,

«M3yuyeHne CBOOOMHBIX  KOJICOAHMU  MPYKHUHHOTO

MasTHUKa»; «l3MepeHne temmeparypbsl TepMomapoi»;
«Onpenenenue WHAYKTUBHOCTH KaTyIIKH»;
KOHIEHTpaIH YTy

Bpalll€HUA IIJIOCKOCTH IIOJISAPU3ALIUN «Onpez[eneHHe

«Onpenenenue caxapa IIO
OCBELIEHHOCTH IIOBEPXHOCTU C IIOMOIIBIO CEIEHOBOIO
¢dorosnemenTa»; «[pagyrMpoBka MOHOXpoMaropa |

Onpe€acCICHUE IJIMH BOJIH CIIEKTPaA rasa»

s 3ansTuit Y4eOHslit Hocka MenoBast,IepCOHATbHBIE KOMIIBIOTEPHI
IPYIIIOBBIX na00paTOpHBIN KOPITYC
KOHCYJIbTALH, Ne 201,203, 205,

HIPOMEKYTOUYHON 217,401,403

aTTecTaluu

Hns Y4eOHslit [TepconanbHble KOMIIBIOTEPHI
CaMOCTOsITeNIbHOM | 1a00PaTOPHBIIi KOpITyc
paGoThI Ne 217,412, 508
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DEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXX/JIEHUE BBICIIET'O OBPA3SOBAHMA
MUHUCTEPCTBA CEJIbCKOI'O XO3541MCTBA POCCUMCKOU OEJJEPALITNN

«POCCHMICKMM TOCYJAPCTBEHHBIN YHUBEPCUTET HAPOJJHOI'O XO3SMCTBA
WMEHHU B.1A. BEPHAJICKOI'O»

(YuuBepcurter BepHaackoro)

DoH/1 OLIEHOYHBIX CPEACTB JIfl NPOBeAeHHs TEKYIEro KOHTPOJISI M IPOMeKYTOYHOI
aTrecTaluu 00y4alomuXxcs Mo JMCUUIINHe

duszuka

Hanpasnenue noaroroBku: 35.03.03 ArpoxumMus U arporio4BOBE/ICHHE

Hampasnennocts (nmpoduip) mporpammbl ATpodKOJOTHYECKas M IMpaBOBas OlEHKa
3eMellb

Ksanudukanus bakanasp

®opma 00ydeHus 3a04HAS

banammxa 2024
15



1.0nucanue nmokasarejeii u KPUTEPUECB ONCHUBAHUA IJIAHUPYEMBIX pE3yJbTaTOB oﬁyqe}mﬂ 1o y'{eﬁnoifl AUCIHHUIIJINHE

Komnerenuus HanmenoBanme
YpoBeHb 0CBOECHUS I[lnannpyemMble pe3y/ibTaThbl 00y4eHH s OLIEHOYHOI0
cpeacTBa
OIIK-1. Crocoben 3HaeT: OCHOBHBIE 3aKOHBI MareMmaTuyeckux, | Otder mo i1ab. pabore
peuars TUIIOBBIE €CTECTBEHHOHAYYHBIX u | CobecenoBanue
3a/1a4u olmenpogeccuoHaIbHBIX JMCIMILIMH, | LecT
npoQecCuoHaNEHOM HEOOXOAUMBIX IS PEIIEHHS Konrposnbas pabora
NEeATEeTbHOCTH Ha TUIMOBBIX 3aJad B oOjacTu B 00JacTu Pedepar
OCHOBE 3HAHUU arpo3KoJIoTUH, arpoXMMHUU u
OCHOBHBIX  3aKOHOB arpoIno4BOBEICHUS
MaTEeMaTHYeCKUX U YMeeT:IPUMEHSTh 3HAHUS OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX HAayK C IToporoBsiii MAaTEeMaTUYeCKUX U €CTECTBEHHBIX
MIPUMEHEHHEM (ynoBaerBOpuTENBHO) | HAYK JUIsI PEIICHUs CTAaHIAPTHBIX 3a/ad B
UH()OPMAITMOHHO- 0o0JlaCTH  arpodKOJIOTUH,  arpoXUMUU |
KOMMYHHKAITMOHHBIX arporno4YBOBEICHUS.
TEXHOJIOTHH. Baaneer:nH(pOpMaIIMOHHO-
KOMMYHHUKAITUOHHBIMH ~ TEXHOJIOTUSIMH B
perieHuu
TUTIOBBIX 3alad B o0jacTd B 00IacTH
arpod’KOJIOTHH, arpoOXuMuu "
arponoyYBOBE/ICHHSI.
3naer TBepao: OCHOBHBIE 3aKkoHbI | Otuer mo y1ab. pabote
MaTeMaTHYeCKHX, eCTeCTBeHHOHayuHplx u | CobecenoBanme
obmenpodeccuoHaIbHBIX JUCIHUIUIHH, | 1€CT
HEOOXOJUMBIX JIJIsl pEIEHUs Kontponptas pabora
TUTIOBBIX 3a7ad B o00JacTH B o00JacTu Pedepar
. arpod’KOJIOTUH, arpoXuMHUU u
IIponBuHyTHII
(xopoo) arporoYBOBEICHUS
Ymeer YBepEeHHO:TIPUMEHSTh 3HAHUS
OCHOBHBIX  3aKOHOB MaTeMaTHYECKUX U
€CTECTBEHHBIX

HayK Ul pelIeHUs CTaHIapTHBIX 3a7a4 B
0o0JIacTH  arpodKOJIOTUH,  arpOXMMHUU H
arpono4BOBEICHHS.
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Baaneer yBepeHHo:MH(POPMAITMOHHO-
KOMMYHUKAlMOHHBIMM  TEXHOJIOTMSIMA B
peleHnmn

TUNIOBBIX 3aJady B obOiactu B oOjactu
arpod’KOJIOruH, arpOXMMHUHU u
arpoIOYBOBEACHUS.

Hmeer cpopMupoBaBiieecss CHCTEMATHYECKUE
3HAHUS: OCHOBHBIE 3aKOHBI MaTe€MaTUYE€CKUX,
€CTECTBEHHOHAYYHBIX u
obuienpodeccuoHaIbHbIX JUCLIUILINH,
HEOOXOIUMBIX JIJISl PEIICHUS

TUNOBBIX 3a7ad B o0nactd B 00JIacTu

arpod’KO0JIOTnH, arpoXuMHU u
arporo4BOBEICHYUS
HNmeer chopmupoBaBiieecss CHCTEMATHYECKOE
. yMeHHe: [IPUMEHATh 3HAHUS OCHOBHBIX
Broicokmii
P 3aKOHOB MaT€MaTUYECKUX U €CTECTBEHHBIX
HayK Ui pELIeHWs CTaHAApTHBIX 3a1a4 B
o0JacTl  arpodKOJIOTUH,  arpoXUMHUH |
arpoIrO4YBOBEICHUS.
Mokazan copmupoBaBuIeecs
cuCcTeMaTH4YeCKoe BliajgeHue:MHPOPMAIMOHHO-
KOMMYHHUKAIITMOHHBIMU ~ TEXHOJIOTHUSIMU B
peleHuu
TUTIOBBIX 3a7ad B o0nacTd B  00IacTH
arpod’KOJIOTHUH, arpoXuMHU u
arporno4YBOBEICHUSL.

Oruer 1o 1ab. pabdote
CobecenoBanne

Tect

Kontponbnas padbota
Pedepar

2. Onucanue MIKaJ OUeHUBAHUSA

2.1. lllkana oneHNBAaHHUS HA ITaNe TEKYLero KOHTPOJIs

dopMa TeKyIero
KOHTPOJIA

OTtcyTCcTBUE YCBOCHMS
*
(HMIKE IOPOrOBOIO)

[ToporoBbiii
(YIOBIETBOPUTEIHHO)

[TpoaBuHyTHIH (XOpOILIO)

Boicokuit (oTiin4yHO)

Otder 1o ab. pabote

HE BBIINIOJIHCHA HUJIN BCC
3aaHuA pCIICHBL

Lens u 3agaun 1a60paTOPHOMA
paboThl JOCTHTHYTHI YaCTUYHO.

Lens 1 33729 BBITIOJHEHHS
JabopaTopHOI pabOTHI

Ilens BeImOTHEHUS
JIOCTUTHYTA, 33191 PEIICHEI.

17




HCIIPAaBUJILHO

JAOCTUTHYTHL.

Brimonmaenne TectoB (He
MeHee 15 Bonpocos Ha
BapHaHT)

Menee 51%

51-79%

80-90%

91% u Goiee

CobecenoBanue

HC BBIIIOJTHCHA

Lenp 1 3a7a9n BOIpoca JOCTUTHYTHI
JaCTUYHO.

I_ICJ'II: " 3a1a4M BBIIIOJTHCHUA
BOITpOCa NOCTUT'HYTHI.

Ilens Hanmcanys OTBETa HA
BOTIPOC IOCTUTHYTA, 33]]a41
pEIICHBI.

BrinosiHeHNE KOHTPOJIBHOU
paboThI

HC BBIIIOJIHCHA WJIK BCC
3agaHus PCIICHBI
HCIIPaBUIIBHO

Pemreno 6onee 50% 3amanus, HO
MeHee 70%

Pemeno 6onee 70% 3amanus,
HO €CTh OIIHOKH

BCE 33J[aHUS PEIIcHbI 03
OIINO0K

Pedepar

HC BBIIIOJIHCHA

Lenp u 3agaun pedepara
JOCTUTHYTBI YaCTHYHO.
AKTyanpHOCTH TeMBI pedepaTa
ompejeneHa HeyoenuTensHo. B
pedepare BhISBICHBI 3HAYUTETBHBIC
OTKJIOHEHHSI OT TpeOOBaHMIA
METOANYECKUX YKA3AHUM.

Llens v 331241 BBITIOJTHEHUS
pedepara TOCTUTHYTHI.
AKTYyallbHOCTb TEMBI
pedepara MoATBEpKICHA.
Pedepat BoimonHeH ¢
HE3HAYUTEIbHBIMU
OTKJIOHEHUSIMU OT
TpeOOBaHUI METOIUICCKUX
YKa3aHUH.

Uenb Hanucanus pedepata
JOCTUTHYTA, 3a/1a91 PELICHBI.
AKTYaJIbHOCTb TEMBI
UCCIIEIOBAHUS KOPPEKTHO H
noJiHo obocHoBaHa. Pedepar
BBITIOJTHEH COTJIACHO
TpeOOBaHHSIM.

2.2 llikana onleHMBAHUA HA ITalle MPOMEKYTOYHON aTTeCTAIUMM (324eT M IK3aMeH)

®opmMma
MIPOMEKYTOYHOU
aTTecTaluu

OTCyTCTBUE YCBOCHHUS
(HM>XE TIOPOTOBOTO)

[ToporoBsiii (YAOBIETBOPUTEIHHO)

[IpoaBuHYTHIH (XOPOIIIO)

Bricokwii (0TIIHYHO)

BrinonHeHne UToroBbIx
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u Ooiee
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3. TunoBbie KOHTPOJIbHBbIE 32J]aHUSI UJIM HHbIE MATEePUAJIbl, HEOOX0AMMbIe [IJIsl OLIEHKH 3HAHM,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3yIIHNX 3TaNbl (HOPMHUPOBAHUSA
KOMIIeTEeHIIMI B Ipoiecce 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

®OH/I OHEHOYHbIX CPEACTB UIAA TEKYIIEI'O KOHTPOJIA

KOMILJIEKT 3AJTAHUM JJ1SI KOHTPOJIbHOM PABOTHI no aucuuninne

CTyfeHTy mpeiararoTcsi BapHaHThl KOHTPOJBHBIX pPa0OT, BKIIOYAIONINE NIECTh 3aJaHUM.
Homep BapmanTta KOHTpOJBHONM pabOThl ompenensercs MpernojaBaTesieM. TemaThka KOHTPOJbHBIX
paboT chopmMupoBaHa MO MPHUHIIMITY COUYETAHHS Pa3/IeNOB JUCIUIUIMHBL HamucaHuio KOHTPOJBHOM
paboThl JOJKHO MPENLIeCTBOBATh M3Y4YCHHE JICKIIMOHHOTO MaTepHalia, BBIMOJIHEHHE JabopaTopHOI
paboThI U B TIPOIECCE CAMOCTOSITENILHOM paOoThI. J{Jisl yCIEIIHOTO BHIMOTHEHMSI KOHTPOJIBHON paboThI
HE0OXOIUMO O3HAKOMUTBLCS C JIUTEPATYpOH, CIUCOK KOTOPOW JaH B paszzaene 6 pabodeil mporpammbl
«IIepeyeHb OCHOBHOW M JOMOJHUTEIBHOM JINTEPATYPBI».

BAPUAHT

3agaua 1.Teno OpomieHO MO YTIOM K TOPU30HTY TaK, YTO €r0 PAIIYC BEKTOP U3MEHSETCS M0 3aKOHY:
7 =3t +(3t—2¢%)j . OupenenuTh JANBHOCTb TIOJIETA TEINA.

3anpaua 2. I'a3 B 3akpbeiToM cocyne Harpenu oT t1 = 10 °C go t2 = 50 °C. Bo ckoabpK0 pa3 BO3pocCio
naBJIeHue rasa’?

3agaua 3. Onpenenuts eMkocTh C KOHACHCATOPA, COCTOSMIETO U3 ABYX mapukoB quamerpom d = 0,01
M, IIEHTPBI KOTOPBIX HAXOASTCS B BO3lyXxe Ha pacctosHuu | = 0,20 M apyr OT Ipyra, IpUHSB, YTO
3apsi/ibl Ha MX TIOBEPXHOCTSIX pacHpeeNieHbl pAaBHOMEPHO.

3agaua 4. J[Ba IIMHHBIX MPSIMBIX MApaJUICIbHBIX TPOBOJHUKA C OJAMHAKOBO HANPABICHHBIMHU TOKaMU [ =
2 Au L =4 A pacnonoxensl Ha paccrostaud d = 10 cmapyr ot apyra. OnpeneinuTs MarHUTHYIO
WHIYKIHIO B B TOUKe, JeKallei B cepeinHe 0Tpe3Ka MPSIMOM, COSTMHSIONIETO MPOBOIHUKH.

3apaua S.Ha mudpakiuonHyto pemierky, conepkamryto N= 250 mTpUxXoB Ha MIUIMMETp, IagacT
HOpPMaJIbHO Oenblif CBET, a 3aTeM MPOEHUPYeTCs MOMEIIEHHON BOJIM3M PEleTKH JMH30M Ha HKpaH.

PaccrosiHue ot muH3bI 10 3KkpaHa L= 1,2 m.I'paHuiel BUAUMOro crekrpa: ﬂKp = 0,780 MKM u ﬂ,@:

0,400 mxM. OnpenenuTs MUPUHY CHEKTPA IIEPBOTO MOPsIIKa HA SKpPaHE.
3agaua 6.CKOJIBKO dHEPrUUM OCBOOOJIUTCS MPU COETUHEHUHM OJHOIO MPOTOHA U JABYX HEMTPOHOB B
aTOMHOE€ s71p0o?

TEMBI PE®EPATOB
. AbTepHaTUBHAs YHEPreTHKA.
. ATomHas ¢usuka. M3otonsl. [IppumMeHeHne painoakTHBHBIX H30TOIOB.
. beCkOHTaKkTHBIE METO/IBI KOHTPOJISL TEMIIEPATYPHI.
. Bennuaiimme oTKpbITHS QUBHKH.
. DIeKTpUUECcKHe pa3psiibl Ha CIy>KOe yeloBeKa.
. T'onorpadus u ee mpuMeHeHHE.
. becipoBoHas nepenayda AIeKTpUIECTBA
. Audpaxius B HamIen )KU3HH.
. Kugkne KpucTasibl.
10. 3nayenue oTkpbITU [anumnes.
11. Ucnonib30BaHME AIEKTPOIHEPTUU B TPAHCIIOPTE.
12. Knaccudukanus 1 XxapaKTEpUCTHKH 3JI€MEHTApHBIX YacTHUI.
13. BO3MOXHOCTH COBPEMEHHBIX J1a3€POB.
14. Jleonapao na Bunun — ydeHslit u u3o0peraTens.
15. MuxkpoBoaHoBoe nznyuyenue. [lonb3a u Bpen.
16. Hukona Tecna: %u3Hb U HEOOBIYaHHBIE OTKPBITHS.
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17. Hunse bop — oauH U3 co3nareneil COBpeMEHHOM (PU3UKH.
18. OnTuyeckue SABJICHUS B IPUPOJE.

19. OTKpBITHE U TPUMEHEHUE BHICOKOTEMIIEPATYPHOM CBEPXITPOBOJUMOCTH.
20. IlepeMeHHBII NEKTPUYECKUIN TOK U €r0 IPUMEHEHUE.

21. IonynpoBOJHUKOBBIE JATYMKH TEMIIEPATYPHI.

22. IlpuMeHeHue )KUIKUX KPUCTAIOB B IIPOMBILUIEHHOCTH.
23. IIpe3oanekrpuueckuii 3P PeKT ero mpuMeHeHHE.

24. CeHCOpHBIE KpaHbl U (PU3UUECKUE TTPOLIECCHI

25. CoBpeMeHHas CITyTHHUKOBAs CBSI3b.

26. CoBpemeHHas (pu3nueckasi KapTHHA MUPA.

27. CoBpeMEHHBIE CPE/ICTBA CBS3H.

28. ®OTO3EMEHTHI.

®OH/]I OIEHOYHBIX CPEJICTB JJIS1 IPOMEXYTOUYHOM ATTECTAIIUU

KOMIIJVIEKT TECTOBa1st npoMe:KyTO4YHOI aTTecTalMu (IK3aMeH)
10 JMCIHUIIHHE
IIpuMepHBbIe 3aJaHUSA UTOTOBOIO TECTa

1. Kaxkast u3 hopmysn onpeesser MTHOBEHHYO CKOPOCTh?

A. <U>=i—i;]§.5 hmA—f—d—f

. S ds
= =—;B.v=—;TI. v=—/; [I. Cpenu npeasio>kCHHbIX BAPUAHTOB HET BEPHOIO.
A0 At dt t dt

2. BBICTPOTY U3MEHEHHS CKOPOCTH TI0 HAMPABICHUIO XapaKTEPU3YeT:
A. TaHreHuuaneHoe yckopenue; b. HopmaneHOe yckopenue; B. monHoe yckopenue; I'. nepememienue tena; .
Cpeau NMpeAyIOKCHHBIX BApUAHTOB HET BEPHOI'O.

3. Jluck BpamiaeTcs BOKPYT CBOEH OCH. 3aBHCHMOCTH yIJIa IIOBOPOTa AMCKa OT BpeMeHu: ¢(t) = 3t + 5t°.
YIJI0Basi CKOPOCTh JMCKA Yepe3 3¢ OT MOMEHTA Havama JBHKEHHS PaBHA!
A. 3 pan/c; B. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; [. cpelin peJI0KEHHBIX BAPHAHTOB HET BEPHOTO.

4. Kakas u3 UpeiIoKeHHBIX (OPMYJT COOTBETCTBYET Ooisiee oOmiel (OpMyIHPOBKE BTOPOTO 3aKOHA

Herorona?
= 2

- d = -
A.F=uN;B.F= d_It) ; B.F=m—;I'.F =ma; Jl. Cpeau mpejioXKeHHbIX BApPUAHTOB HET BEPHOTO.
T

5. TIpoBeaute cOOTBETCTBHUS B (hOPMYIax CBSI3H MEXK/Y BEIMIMHAMH, OMUCHIBAIOIINMH MOCTYIATEILHOE U
BpalaTebHOE ABIKCHHE 110 OKPYKHOCTH paaunyca R:

A.AS1.wR
B.a,2.¢R
B.a,3.AQR
r.a4.o’R

Los.RVe + '

6. UHepuuoHHBIE CBOMCTBA TEJ B MOCTYIATEIBHOM IBIKEHUN XapaKTEPHU3YET
A. Bec; b. cuna tpenus; B. macca; I'. MomenT unepuuu; . ummnynsc.

7. K JUCCHUIIATUBHBIM CHJIAM OTHOCSTCS:
A. cuna TAXKECCTH, b. cuna TPCHUA, B. cuna YOpyrocTu, I'. cuna BCEMHPHOT'O TATOTCHUS

I[. CuJia COIIPOTUBJICHUSA BO3yXa.

8. Kunernueckas sHeprus onpesessiercst o Gpopmyoie:
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2 2
A.EzkxT;B.Ezmgh;B.E:FS;F. E="2

; 4. E=Nt.

9. MOMEHT HHEPIIUK MATEPHATIBHON TOYKH ONIPENETSETCS 110 (POpMYyJIE:
2
M ml
Al=mr?: B.I=Ic+md2; B.I=—. ri="-
e

. 7T
10. MarepuanbHas ToUKa KOJIeOIETCS COrAacHO ypaBHeHH0 X = 5 sin( Z + E) CM.

ITepronx konebanwmii paBen: A.6¢; b.4c; B.3c; TI.12c

11. MakcuManbpHOE CMEIEHNE TOUKH OT IOJIOKEHHS PABHOBECHS B KOJIEOATEIEHOM IIPOLIECCE — ITO ...
A. avmmutyna;  b.wacrora; B. mepmon; I. daza.

12. Teepmoe Teno, coBeplIaroliee MO JACHCTBUEM CHIIBI TSDKECTH KOJCOaHUsS BOKPYT HEMOABMXKHOM
TOPU30HTAIBHON OCH, MPOXOAIIEH Yepe3 TOUKY, HE COBIAJAOIIYIO C IEHTPOM MaccC Tela — 3TO0. ..
A. MaTeMaTHueCcKuii MasTHUK; b. pusndecknii MmasTHUK; B. Ipy>KUHHBIH MasTHUK;
I'. xomebaTenbHBIN KOHTYP.

13. T'apmonunueckoe kosebaHue 3amaHO ypaBHeHueM x = Asin( @t + «). Kakas dopmyna onpenenser
KHHETHYECKYIO DHEPTHIO 33IaHHOTO KoJeOaHus £ =...?

2,2 2 2
. ma* A ma*- A
A.(ma)zA2 smz(a)t+a))/2;]3. 5 ; B. 5 cosz(a)t+a); I'. Acos(wt + @)
14. PeanbHblif a3 MOKHO CUMTATh HICATBHBIM IIPH. ..
A. Hu3KOoM naBieHnn; b. Beicokoii Temmepartype; B. manom oobweme; I'. Gombiol MONEKYISIpHOM Macce;

JI. HU3KOM BIAKHOCTH.

15. B cootBeTcTBHH ¢ ocHOBHBIM ypaBHeHneM MKT npoussenenue nasnenus (p) u oobema (V) paBHo:

A. 3/2 kT; B.%(EK)N; B.xT/Na; I.RT/M, J.RT.
16. YcranoBuTe COOTBETCTBHE:
Buo eazo6020 npoyecca: Yenosue npomexanus npoyecca (0113 0anHotl Maccwvl 2asa):
1) wu3oTepmMuuecKuil porecce A.p=const
2) U30XOPHUUECKUII mpoliecc B.0=0
3) wu300apuvecKwHii poIece B.V=const
4) anuabaTHBIN TIpoIECC I'.T=const

17. Cuna BHyTpeHHEro TpeHHs MEXIy ciosMu xuakoctd F=2 H. Ilpu yBenuueHun B 2 pa3a rpaaueHTa
CKOPOCTH M YMEHBIIICHNH B 2 pa3a IJIOUIaIX CJIOEB CHUjla BHYTPEHHETO TPEHHS CTaHET PaBHOM:
A. 1H; b. 2H; B. 4H; . 8H.

18. BennurHa, KOJNMYECTBEHHO XapaKTEPHU3YIOIIAs CIIOCOOHOCTh HAdIEKTPH30BAHHBIX TEJI OKa3hIBaTh
SJIEKTPUYECKOE BO3JACHCTBUE Ha Jpyrue Tejla M IOABEPraThCsi CaMUM OSTOMY BO3JIECHCTBUIO,

Ha3bIBACTCH. . .
19. Tonb3ysich  TPUHIMIIOM  CYNEPIO3UIAN  TIOJIEH, Al
OIIpE/ICIINTE HANpaBIeHHE BEKTOpA HANPSHKCHHOCTH @ @
pesynbtupytomero mois B Touke C, ecim moie
CO3/IaHO PABHBIMH I10 MOYJIIO 3apsi/IaMH. d
4 . 2
A.2. B.4. B.1. TI.3. J.5.
20. HanpspkeHHOCTh  Yepe3  MOTCHIMAl MOXKET ObITh V3

BBIpa)k€Ha CJIeAyIoIMM oOpasom: E =
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A. q,(@, —9,); B.(¢p, —9,); B.gg,; I'.(-grade); . Cpean npeayioxKeHHbIX BAPUAHTOB HET BEPHOTO.

21. Ins onpeneneHus HaPsHKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIsl PABHOMEPHO 3apsDKEHHON OSCKOHEIHOM
IJIOCKOCTH B BaKyyM€ UCIIOJIb3YETCs CIIeAyomas popmya;

! %;B.E: ! ir';l“.E: ! 1;I[.E:i.
dm, r

dme, R 2/, ¥ 2¢g,

A.E=c/ey; B.E=

22. DIeKTPUIECKUM TOKOM Ha3bIBACTCH. . .
A. XaoTWYHOE MABWKEHWE dYacTuil; b. HampaBIeHHOE ABIKEHHE MOJICKYT; B. yHmopsiioueHHOE IBHIKEHHE
3apsDKCHHBIX YACTHIL, T) JIF000€ MPOU3BOIBHOE IBIKCHHE JJICKTPOHOB; /) CPEIH MPEIIOKEHHBIX BapHAaHTOB
OTBETOB HET BEPHOTO.

23. PaGoTta Toka onpesensercs kak dA = ...

P
A.Udg; B.IUR;B. Tdt ; T.°R; ]I cpequ TIpeTI0KeHHBIX BAPHAHTOB OTBETOB HET BEPHOTO.

24.

3anummte 1 npaBuino Kupxroda mist y3na A u 2 npasuiio aist koutypa ABC/I.

E. r
A I; B
PR N A
TR
14
ey TN

25. Tpu ONMHAKOBBIX COMPOTHUBIICHUS COCIMHEHBI ABYyMsi crocobamu. Ompenennth, B KaKOM Cilydae
corpoTuBJIeHHe 1enu oomnpire. Ha ckompko?

P L, »~+—1 ¢t
— —
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