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1 [lnanupyemMsble pe3yabTaThl 00y4eHHs M0 JUCHHUIJINHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMH B
OIIOII BO vHaAMKAaTOPaAMHU J0CTUKEHUSI KOMITeTeHIM A

1.1 llepeyens KOMNeTeHIHI, POPMHUPYEMBIX Y4eOHOM TUCIUTITITNHOM

NuaukaTopsl 10CTHKEHHST KOMIIeTeHIUH
Ilnanupyemble pe3yJibTaThl 00yYeHHUsI
OomenpodgeccuoHaJbHAasE KOMIETEHITUsI
OIIK-1. Cnocoben pemars Ttumosbie | OIIK-1.1 3HaeT oCHOBHbIE 3aKOHBI MaTEMAaTHYECKHX,
3a/1aun po(ecCUOHANBHOM | CCTCCTBCHHOHAYYHBIX M 00LIENPO(EeCCHOHAIBHBIX

JEATENLHOCTH  HA  OCHOBE SHAHH} | AMCUMILIMH, HEOOXOAUMBIX JUIS PEIICHHS
TUTIOBBIX 3a7]a4 B 0OJIAaCTH B OOJIACTH arpO3KOJIOTHH,

arpoxXuMuu U arporno4BOBCACHUA

OIIK — 1.2 YmMeer NPUMEHATH 3HAHUSA OCHOBHBIX
3aKOHOB MaTEMaTUYECKUX U €CTECTBEHHBIX

HayK Ul PEeIIeHNs CTaHIApTHBIX 3a/1a4 B 00JacTH
arpo’KOJIOTUH, arPOXUMHH U arporoYBOBEACHUS.
OIIK - 13 Braageer uH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIMH TEXHOJIOTHSIMU B PEILICHUHN
TUNOBBIX 3amady B obmactu B oOnactu
arpo’KOJIOTUH, arPOXUMHH U arporoYBOBEACHUS.

Ko n HauMeHoBaHue KOMIIETEHINHT

OCHOBHBLIX 3aKOHOB MAaTE€MAaTHYECKHX U
€CTECTBEHHBIX HAyK C IPUMCHCHHEM
MH()OPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH.

2. llesin 1 3a1a4M OCBOEHUS YUeOHOH TUCUMILIMHBI, MECTO AUCHUIIIMHBI B CTPYKTYpe
o1oI1

Hucnummaa ®dusuka otHOocHTes K oOs3arensHOi dacth b1.0.150cHOBHOM mpodeccnoHaTbHOM
o0pa3oBaTeNbHOW MPOrpaMMBbl BbICIIEr0 00pa3oBaHMs MOHampasieHHto moarotoBku 35.03.03
ArpoxuMus U arporno4YBOBEICHUE.

Heabio AMCUUTITUHBIABIAETCS:

O3HAaKOMIJIEHHE C OCHOBHBIM Hauboiiee OOmMMMH (U3NYECKUMH SIBICHHAMH M 3aKOHAMH H UX
TCOPETUICCKUM O6OCHOBaHI/IeM, MOJIYy4YCHUC HAaBBIKOB IMPUMCHCHUA IIOJYYCHHBIX 3HAaHUHU K PEIICHUTIO
HPAKTHYECKUX 33/1a4, YMEHHUI HCIOJIb30BaTh 9TH 3HAHUS B MIPO(PECCUOHATBHO ACATEIBHOCTH M (HOPMHUPOBAHKE
HEOOXOAMMBIX KOMIICTEHIIMI, a TakkKe COo3laHus (yHIaMEHTAIbHOH 6a3bl Ui YCIEIIHOTO OCBOCHHS psijia
JUCHUILIMH IPUKIIAAHOr0 XapakTepa.

Jnist BBIpaOOTKM y COBPEMEHHBIX CHENHUATNCTOB € BBICIIUM 00pa30BaHHEM HEOOXOAUMBIX
METOJI0B (PU3NYECKOTO UCCIIEIOBAaHUSI HEOOXOAUMO peuleHue credyiouux 3a0au.

- HW3yYeHHE OCHOBHBIX COBPEMEHHBIX (PU3UUECKUX TPEICTABICHHI YeI0oBeKa 00 OKPYKAIOIIEM MUPE;

- oBinajieHHEC (YHIAMCHTAIPHBIMH (U3MYCCKUMH TOHSATHSIMH, TEOPUSIMH M 3aKOHAMH, a TaKKe
MeToIaMu (pU3HIECKOr0 HCCIIeIOBAHMS,

- yCBOEHHE METOJIOB W TPHUEMOB pEIIeHUs 33Jad W3 Pa3IudHBIX obnactedl ¢u3uku u Oymymen
CIICIIHAILHOCTH.

3. O0beM yuyeOHOH IWCHUILIMHBI B 3a4YeTHBIX €IUHUIAX C YKa3aHMeM KOJMYeCTBa
aKaJeMH4YeCKHX YacoB, BbIJIeJIECHHBIX HA KOHTAKTHYIO Pa0oTy o0y4alouuxcs ¢ npenojaaBarejiemM
(mo BUAAM y4eOHBIX 3aHATHI, TEKYIIMH M NMPOMEKYTOYHbII KOHTPOJb MO JMCUUILUIAHE) U HA
CaMOCTOSITeIbHYI0 pa0doTy 00y4arouxcs

3aounas popma oOydeHUs

Bun yuebHol paboThl 3 cemecTp
OO011ast TPYA0EMKOCTh AUCHUIIMHBI, 3aU€THBIX €IMHUI] 4
4yacoB 144
AyautopHasi (KOHTaKTHasi) padoTa, 4acoB 14,3
B T.4. 3aHATHUS JEKIIMOHHOTO THUIIA 6




3aHSTHUS] CEMUHAPCKOTO TUTIA 8
[TpomexyTouHas aTTecTanus 0,3
CamocTrosiTe/ibHasi padoTa 00y4yalonuxcsi, 4acoB 120,7
B T.4. KypcoBas pabota -
KoHTpo1b (caMOCTOSITEIbHASI/ KOHTAKTHAS) 9
Bu npoMexxyTo4HO# aTTecTanuu 9K3aMeH

4. Coneprxkanue IMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jieiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/IOB YUeOHBIX 3aHATHI
4.1 llepeuens pazoenos oucyuniunsl ¢ yKazanuem mpyooemKocmu ayOumopHo (KOHmaxKmHuoi) u
camocmoamenvHoil padomaol, 6U006 KOHMPOJIell U nepe’HsA KOMnemeHyuil

3aouHas (hopma oOydeHHS

TpynoeMKOCTb, 4aCOB Kon
B TOM YHCIIe HaumeHoBaHue  |KOMIIETEH
HaumenoBaHue pa3aeioB U TeM ayIUTOPHOM OLIEHOYHOTI'0 807171
BCEro .\ |camocrosaTen
(KOHTaKTHOW) . cpencTBa
bHOU paboTHI
paboTHI
Paznen 1. Mexanuka. Kotedbanus un 2 4 20 Orsermo OIIK-1
BOJIHBI nabopatopHoit pabote,
1.1. Kunemaruka ¥ JMHAMUKA 8 - 8 cobecenoBane,
1.2. Dneprus. Pabora 4 2 2 KOHTpOITbHas pabora,
1.3. PensTuBHCTCKAsI MEXaHHKA 2 - 2 reet
1.4. DneMeHThl MEXaHHUKH CIUIOIIHBIX 4 i 4
cpex
1.5. l'apmonmueckue KonebaHus 1 6 2 4
BOJIHBI
Paznen 2. Moaekyasipuas pu3uka u 24 2 29 OTuer o OIIK-1
TePpMOAMHAMHKA naboparopHoii padore,
2.1. OcHOBBI MOJIEKYJIIPHO- 14 2 12 cobeceoBaHMe,
KMHETHYECKOH TEOPHH KOHTpOJIbHasI pabora,
2.2. TepmognHaMuKa 10 - 10 reet
Paznen 3. DaexkTpuyecTBo 24 2 22 Oryer o OIIK-1
3.1. DnekTpocTaTHKa 10 1 9 1abopaTopHoii padore,
3.2. [ToCTOSHHBIN SIEKTPUYECKHUI TOK cobecenioBarue,
14 1 13 KOHTPOJbHAS paboTa,

TECT
Paznen 4. Marnetusm 24 2 22 Ot4er no OIIK-1
4.1. DnekTpoMarHeTu3M 12 - 12 nmabopatopHoii padote,
4.2. DNeKTpOMArHUTHAS HHIYKLHS 1 cobecenoBarne,
TepeMEHHbIH TOK 12 2 10 KOHTPOJIbHAS paboTa,

TecT
Paznmen 5. Ontuka. KBanToBasi 24 5 29 Oruer o OIIK-1
¢usuka n1abopaTopHoi padore,
5.1. BosHOBast onTHKa 12 2 10 cobecezioBanme,
5.2. KBanroBas ¢usnka 12 - 12 :S:TTPOHI’HM pagora,
Paznen 6. ®u3uka aroma, aTOMHOI0 14.7 2 127 OIIK-1
APa U 3JIEMEHTAPHBIX YaCTHIL ’ ’ Otuer —_
6.1. Atrom 5 - 5 nabopaTopHO#l paboTe,
6.2. DeMeHThl (PU3UKU TBEPJOTO TeJIa 5 - 5 cobecenoBaHue,
6.3.ATOMHOE S1JIpO 5 2 3 KOHTpOJIbHAs  pabora,
6.4. DneMeHTapHbIE YaCTHLBI U 57 i 57 Tecr
¢u3nyueckas KapTHHA MUPa ' '
Kowurpos 9,3 0.3 9 |rsaven OTIK-1
(caMOCTOATEIbHASI/ KOHTAKTHAs)




|I/IT0r0 3a ceMecTp

| 144 | 14,3 | 1297 |

Hpumepubu? nepevyenb OUeHOYHbIX cpeocme ons meKyuieco KonmpoJia ycneeaemocmu

No | HaumenoBanue | KpaTkas XxapakTepuCTHKa OIIEHOYHOI'O CPEJICTBA IIpencraBnenue
/0 | OLIEHOYHOTO OLIEHOYHOTO
cpecTBa cpeacTBa B GpoHIEe
1 3amaya CpencTtBo  OIEHKHM yMEHHS TPUMEHATh TNoiydeHHble | KoMriexkt 3amad wu
(mpakTHUecKOe | TEOpeTHYECKHE 3HAHUS B MPAKTUYECKON CUTYalnH. 3aJaHul
3aJjaHue, 3anmaya (3a7aHue) JODKHA OBITh HANPaBJICHA Ha OIICHUBaHUC
nabopatopHast TeX KOMIIETEHIIMH, KOTOPbIE MOJIEKAT OCBOCHUIO B AaHHOH
paborta) OUCLUIUIMHE, JOJDKHA COAEPKaTh YETKYI0 HHCTPYKLHUIO IO
BBIMOJIHCHHIO WJIM aJITOPUTM JICHCTBHH.
2 Cobecenopanne | CpeacTBO KOHTpPOJIS, OpPraHM30BaHHOE Kak crenuanbHas | Bompock o
Oecema mpemnojaBaTenss C OOy4alOIIMMCS Ha  TEMBI, | TeMam/paszenam
CBA3aHHBIC C H3yqaeMof/'1 )Z[HCHI/IHHI/IHOﬁ, " paCcCYUTAHHOC Ha | AUCHUIIIIUHBI,
BBISICHEHHUE o0bemMa 3HAHUNA oOyuJaromerocs M0 | IPENCTaBICHHBIE B
OTIpeleICHHOMY pa3zeily, TeMe, IpolieMe U T.1II. MIPUBS3KE K
KOMIIETEHIIMSM,
peayCMOTPEHHBIM
PIIJ
3 Tect Cucrema CTaHOAPTU3UPOBAHHBIX 3afaHuil, mo3BoJsitomasn | Doxyg TECTOBBIX
aBTOMAaTU3UPOBAaTh MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUM U | 3aJaHUU
yMEHUI 00yJaromerocs.
4 KoutponbsHas CpencTtBo NOpOBEPKH YMEHUH MNPUMEHATh mnonydeHHble | KommiuekT
pabota 3HAHUS Ul PELICHUS 3aJad ONpPENeICHHOTO THIA MO TeME | KOHTPOJIBbHBIX
WJIM pa3zeiry 3a/1aHUN o
BapUaHTaM
5 Pedepar [IponyxT CaMOCTOSITEIbHOM paboTHI cryaeHta, | Temsl pedeparos
MPECTABIISIIONINI cO00H KpaTKoe U3JI0KEHUE B TUCbMEHHOM
BUJIC TIOJyYEHHBIX PE3YJIbTATOB TEOPETHUECKOTO aHaIu3a
onpenesieHHON  HayuyHOH  (y4eOHO-HCCIIeIOBaTEIbCKOMN)
TEMBI, TJIe aBTOP PACKPBIBACT CYTh HCCIELyeMON MPOOIeMBbl,
MPUBOJUT Pa3MUYHbIE TOYKH 3pEHHS, a TaKKe COOCTBEHHBIC
B3TJIs11bI HA HEC.

4.2. Conep:xxaHue TMCUMILIMHBI MO pa3eiam

Pa3nea 1.Mexanuka. KosiebaHusi 1 BOJIHBI
ey - npuoOpeTeHne TEOPETUIECKUX U MTPAKTUIECKUX HABBIKOB (PM3UUECKOTO UCCIIETOBAHMS,
Ha OCHOBE 3HAHUI (PyHJaMEHTAIbHBIX 3aKOHOB MEXaHUKH.
3agaum — HaAy4UTh CTYJI€HTA BIaJIeTh METOJIaMH pEIIeHHs 3a/1a4 [0 JAHHOMY pa3eny (QU3uKH.
Ilepeyenb y4eOHBIX 2JIEMEHTOB pa3jiena:
1.1.KuneMaTuka U JUHAMHKA.
MartepuanbHasi Touka. AOCOTIOTHO TBEPIOE Teno. BeKTOpHbI (KOOPAMHATHBIM) METO.
ONMCAHHSA OTHOCUTENBHOIO JBMKEHHS MaTepuanbHOM Toukd. KuHemarnuyeckue ypaBHEHUS U
TpaekTopusi ABMKEHHUA. CKOpOCTh M YCKOPEHHME TOYKH KaK IPOM3BOJAHBIE paauyca-BeKTOpa IO
BpeMeHH. CKOPOCTh U YCKOpPEHHUE NPU KPUBOJIMHEWHOM ABM)KEHHU. HopManbHOE M TaHI€HLIMAJIbHOE
yckopeHusl. JIBuKeHHne 4acTUIbl IO OKPYKHOCTH. YTJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHE, X CBS3b
C JIMHEWHBIMH CKOPOCTSIMHM M YCKOPEHHUSIMM TOueK Bpamatouierocst tena. IloctynarensHoe u
BpalaTeIbHOE IBUKEHUS a0COIIOTHO TBEPIOIO Tea.
3aKOH MHEPLUU U MHEPLUAIbHBIE CUCTEMBI OTCUETA. 3aKOHBI TMHAMUKN MAaT€pUAIIbHON TOUKH
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U CHUCTEMBl MaTepUAIbHBIX TOUYeK. BHelmHue M BHyTpeHHHME cuibl. LIeHTp Macc (LlEeHTp MHEpLUHN)
MEXAHUYECKOM CHUCTEMBI U 3aKOH €ro ABM)KCHHUA. 3aKOH COXPAHECHUS UMITyJIbca. PeakTuBHas cuia.

3aKOH BCEMHUpPHOIO TAroTeHus. ['paBUTallMOHHAs MOCTOsSHHAsA. ['paBUTALlMOHHOE TOJE.
YckopeHue cBoOOAHOro mnajaeHus. JIBwkeHue Ten y mnoBepxHocTu 3emid. IlepBas kocmuueckas
CKOpOCTb.

Cunel ynpyroctu u TpeHus. JMHaMuKa BpallaTeNbHOIO ABM)KEHHA. MOMEHT CHIIBI, MOMEHT
WMHEPLUUU U MOMEHT HMIYJlbca. MOMEHT CHUJIBI OTHOCHUTEIBHO OCH. MOMEHT uMIylbca Teja
OTHOCHUTEIIBHO OCH. YPAaBHEHHME ITWHAMHUKU BPAIATEIbHOTO IBHKEHUS TBEPIOTO TEJIa OTHOCUTEIBHO
HENoJBWKHOW ocu. KuHeTnueckas 3HEprusi BpallaloIIEerocs Tejla. 3aKOH COXpPAaHEHUS MOMEHTa
MMITYJIbCa U €T0 CBA3b C H30TPOIHOCTBIO IIPOCTPAHCTBA.

1.2.3neprus. Pabora.

3aKOH COXpaHEHMsI U IPEBPALCHUS] SHEPTUU

DHeprusi Kak yHUBEpCalbHas Mepa pazIuYHBIX (OpM IBMKEHHUS U B3aumozencTBus. Pabora
nepeMeHHo cuibl. Kunernueckas sHeprus MEXaHM4eCKOM CUCTEMBI U €€ CBSI3b C pabOTON BHEIIHUX U
BHYTPEHHUX CHUJI, IPUJIOKEHHBIX K CUCTEME.

[Tone kak (opma marepuu, OCyLIECTBIAIOIIAs CHIIOBOE B3aUMOJEHCTBUE MEXIY 4YacTULAMU
BenlecTBa. [loTeHIManbHas SHEprus MaTepuaJbHOM TOYKM BO BHEIIHEM CHUJIOBOM IIOJIE U €€ CBSI3b C
CWJIOM, JAelcTByIoLled Ha MarepuanbHyr0 Touky. [loHATHE O TrpajaueHTe CKaIApHOM (QYHKUUU
koopauHar. llone wnenTpanpHbix cui. [loTeHuuanbHas HSHEPrusi CHUCTEMBL. 3aKOH COXpaHEHUs
MEXAaHUYECKON sHepruu. [luccumanusi sHepruu. 3aKOH COXpPAHEHMsI M IPEBPAIECHUsS DHEPrUU Kak
IPOSIBJIEHUE HEYHUUYTOKUMOCTH MaTepuu H e€ nBuxkeHHus. [IpuMeHeHHe 3aKOHOB COXpaHEHMs K
CTOJIKHOBEHUIO YIIPYTUX U HEYNIPYTUX TEIl.

1.3.PenaTuBucTCKast MEXaHUKA.

[Tpuniun otHocurensHocty [Manunes. [IpeobpazoBanus ["anunes. HemnepruaabHble CUCTEMBI
orcuéra. Cunbl uHepuuu. Cuna Kopuonuca. 3akoHbI COXpaHEHMsI B HEMHEPLMAJIBHBIX CUCTEMax
OTCUETA.

IIpyHIUIT OTHOCUTENBHOCTH B PEIATUBUCTCKON MexaHuKe. [locTynaTsl crienMalbHONM TEOPUHU
oTtHocuTenbHOCTH. [Ipeobpa3zoBanue Jlopenua. [lonstue ogHOoBpeMeHHOCTH. OTHOCUTENBHOCTD JJIUH
U MPOMEXYTKOB BpeMeHU. VHTepBasl Mex1y COOBITHSIMU U €r0 MHBApUAHTHOCTH MO OTHOILIEHUIO K
BbIOOpPY MHEPLMAIBHON CHUCTEMBI OTCUETA KaK IMPOSBICHUE B3aMMOCBS3U MPOCTPAHCTBA M BPEMEHHU.
PenstuBucTckuil 3akoH ciokeHHsI ckopocred. PenstuBuctckuii ummynbc. OCHOBHOM 3aKOH
PENATUBUCTCKOM JTMHAMUKHM MaTEpHUaJbHOW TOUYKU. PENATHBHCTCKOE BBIpAXEHHUE JUIsI KUHETHUYECKOU
sHepruu. B3auMocBsI3p Macchl U 3HEPTUU. DHEprust cBsi3u cucrteMbl. COOTHOIIEHNE MEXAY MOTHON
SHepruel M UMILYJIbCOM 4YacTULbl. ['paHMIBI NPUMEHUMOCTH KJIACCHYECKOH (HBIOTOHOBCKOM)
MEXaHUKH.

1.4. DneMeHTHI MEXaHUKH CIUIOIIHBIX CpEI.

OOmue cBOHCTBA KMJIKOCTM U Ta3a. YpaBHEHUE DPABHOBECUS U JBUKEHMS >KUIKOCTH.
WneanbHas xuakocts. ['uapocratuka HecxknumMaeMon xuakocTu. CTallmoOHApHOE TEUEHHE HI€albHON
JKUJIKOCTHU. YpaBHeHUE bepHyim.

Bszkast sxuakocts. Cuibl BHYTpeHHEro TpeHHs. CTallMOHApHOE TEYEHUE BA3KOM KHUJIKOCTH.
®opmyna Ilyazeina. Popmyna Crokca. ['mapoauHamMuyeckass HEYCTOMYHMBOCTh. [loHsTHE O
TypOyJIeHTHOCTH. JIBU)KEHHE Tell B )KUIKOCTAX U ra3ax.

WneansHo ynpyroe teno. Yopyrue nedopmanuu u HanpsokeHus. 3akoH ['yka. Ilnactuueckue
negopmanuu. [Ipenen npoyHocTy.

1.5. M'apmonnueckue koneGaHus U BOJIHBI.

Konebanns. Mexannueckue konebanus. Kunemarnueckue XapakTepUCTUKUA TapMOHHUYECKHX
koneOanuit. JluddeperumanpbHoe ypaBHEHHE TapMOHUYECKHX KoJjiebaHui. [IpyXuHHbIN, (u3ndeckuit
U MaTeMaTHYeCKUH MassTHUKH. DHEpPrusi rapMoOHUYecKux KosiebaHuil. ClokKeHHe TrapMOHUYECKHUX
KOJIeOaHWil OJHOTO HamNpaBJICHUS ¥ OJAWHAKOBOM 4acToThl. bueHus. CrnoXeHHs B3aUMHO
NepIeHANKYIApHbIX KojeOanuid. JuddepennuanbHoe ypaBHEHHE 3aTyXaloUIMX KOJeOaHUH U ero
pemenue. JluddepenmanbHoe ypaBHEHNE BRIHYKICHHBIX KosieOanuid. [ToHaTre o pe3oHaHce.

Mexanu3M 00pa30BaHMs MEXaHUYECKHX BOJH B ympyroul cpene. IIpomonbHble U MonepeyHbIe
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BoJHBL. CuHycouaanbHble (TapMOHMYECKUE) BOJIHBL. YpaBHEHHE Oeryimieil BoiHbI. /[iMHA BOJHBI U
BOJIHOBOE 4MCiIO. BonHoBoe ypaBHeHue. Da3oBasg CKOPOCTb. ODHEprusi BOJHBL. BekTop VYMoBa.
Bonnosoi naker. I'pynnoBas ckopocts. KorepeHTHOCTSb.

HnTepdepenius BonH. OOpa3zoBaHue CTOSUYUX BOJIH. YpaBHEHUE CTOSYEH BOJIHBI U €r0 aHaJM3.

Paszgea 2. MoJgiekyJsipHasi (pM3uKa 1 TEPMOAUHAMHUKA

Lesn - nproOpeTeHne TEOPETUIECKUX M MPAKTUIECKUX HABBIKOB (PU3MUECKOTO UCCIICIOBAHUS,
Ha OCHOBE 3HaHWH (PyHJAMEHTAJIbHBIX 3aKOHOB MOJIEKYJIAPHON (PU3UKU M TEPMOJIUHAMUKH.

3agaum — HaAy4UTh CTYJEHTA BIAJIeTh METOIaMH PEIICHHs 3a/1a4 [0 JAHHOMY paseny (GU3uKH.

IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jeJia:

2.1. OCHOBBI MOJICKYJISIPHO-KUHETUYECKOI TEOPHUH.

TepmoarHAMUYECKHAN U CTATUCTUYECKUHA METO/BI UCCIIEA0BaHUsA. MaKpOCKOIIMYECKOE COCTOSHUE.
MakpocKkon1uyecKre apaMeTpbl Kak CpeJHUE 3HAUCHHUSI.

W3onpoueccsl M 3aKOHOMEPHOCTH MX HpPOTEKaHUsA. AOCONIOTHAs TeMIlepaTypHas IlKaja.
VYpasnenue Knaneiipona-Menpaeneesa.

Mognens wuzneanbHOro rasa. BblBon  ypaBHEHMsI MOJIEKYJISIPHO-KMHETHYECKOH TEOPHUH
UJCaNbHBIX ra30B JUIsl JaBJICHUS U €ro cpaBHeHUE ¢ ypaBHeHUeM Kuanelipona-MenneneeBa. Cpenusis
KMHETUYECKasi HEPIrUs MOJIEKYl. MOJIEKYISIPHO-KHHETHYECKOE TOJIKOBAaHUE TEPMOJUHAMHUYECKON
TEMIEPATYPHI.

3akoH MakcBemia Uil pacipeesIeHusl MOJIEKYJI MACAIIBHOIO Ia3a IO CKOPOCTSAM M 3HEPTUsM
TEIUIOBOTO ABMKeHUs. bapomerpuueckas gpopmyna. 3akoH bosblmaHa [uis pacripesielieHus: 4YacTUl] BO
BHEIIIHEM MOTEHLMAIbHOM Tose. CpeaHee Yuciio CTOJIKHOBEHUH U CpeliHssl IIMHA cBOOOIHOTO podera
MOJIEKYII.

SAnenus nepenoca. duddysus. Kosbdbuuuent nudpdyzun. Auddys3us B razax, :KUIKOCTIX U
TBEPABIX Tenax. TermonpoBoaHocTh. KoadduuueHT temmonpoBogHocT. TeMiepaTypornpoBOIHOCTb.
Bsskocts. KoagdunpeHTs! BA3KOCTH ra30B U )KUIKOCTEH.

UYucno creneHeil cBOOOABI MOJEKYJbl. 3aKOH PaBHOMEPHOIO paCIpeNesieHUs] SHEpPruu Io
CTeNeHsIM CcBOOO/bI MOJeKyJ. BHyTpeHHss sHeprus ujeanpHoro raza. Pabora rasa mpu M3MEHEHUU
ero oobpéma. KomnuectBo temnotel. Temnoémkocts. IlepBoe Hauano tepmonuHamuku. [Ipumenenue
NEepBOr0 Hayaja TEPMOJMHAMUKH K H30MpoleccaM M aauabaTHOMY IpOLECCy HJI€aIbHOTO Tasa.
3aBUCUMOCTH TEINIOEMKOCTH MEAIbHOTO ra3a OT BHJIa Ipolecca.

2.2. TepmonuHamMuKa.

OGpatumbie 1 HeoOpatuMble mporecchl. Kpyrosoit mporecc (1ukin). TernmoBeie ABUTATENN U
xonoauibHble MamnHbl. [{ukn Kapro u ero KIIJ[. Bropoe Hagano tepmoaunamuku. HezaBucumocTs
KITJ nukna KapHo oT mpupoasl pabouero Tena. DHTpONUS. DHTPONUS HA€aIbHOTO TOJIKOBAHUE
BTOPOT'0 Hayaua TEPMOAUHAMUKH.

Peanbuble ra3pl. Cuiabl M MOTEHUHMAIbHAs HSHEPIUS MEXKMOJIEKYJISIPHOTO B3aWMOJAECHUCTBHUS.
VYpasHenue Ban-nep-Baansca. M3otepMbl Ban-nep-Baansca.

TepMoanHaMuKa MOBEPXHOCTH paszzena AByX cpei. [loBepXHOCTHast 3HEprusi U HaTSKEHUE B
xuakoctax. CmaunBanue. J[aBieHue noJ MCKPUBIEHHOM MOBEPXHOCTHIO JKUAKOCTH. KannmispHOCTS.

®da3zoBble npeBpaiieHus. Pa3oBble quarpaMMsl. Kputrueckoe COCTOSHHE.

XKunkue KpucTauibl.

Paznen 3. DaekTpudecTBo

Henu - npuoOpeTeHre TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PU3UYECKOTO UCCIeI0BaHUS,
Ha OCHOBE 3HAHUI (PYHIAMEHTAIBHBIX 3aKOHOB DJIEKTPOCTATUKH U IIOCTOSTHHOTO TOKA.

3agauu — HAy4UTh CTYJEHTA BIAJETh METOJaMH PELICHU 3a/1a4 110 JaHHOMY pa3zeny (pU3uKU.

IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jiesa:

3.1.DnexTpocraTuka.

3aKOH  COXpaHEHMsI  DJIEKTPUYECKOro  3apsna.  Onekrpuueckoe mone. OCHOBHbIE
XapaKTEPUCTUKH AJIEKTPOCTATUYECKOIO IMOJISI — HAINpPsHKEHHOCTh M MoTeHuuan. Hanpspk€HHOCTh Kak
rpagueHT MOTEeHIHana. Pacyér 35eKTpoCcTaTUUeCKUX MOJIEN METOAOM cynepno3uuuu. I1oTok BexkTopa
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Hanpsok€éHHOCTH. Teopema Octporpaackoro-I'aycca uisi 3JIEKTPOCTaTUYECKOrO TMOJs B BaKyyMe.
IIpumenenue Teopembl Octporpajackoro-I'aycca kK pacu€ry mosiga. DIEKTPUYECKOEe MO0JIE€ B BEUIECTBE.
CBoOoaHbIE W CBs3aHHBIC 3apsA/bl B JUAJCKTPUKAaX. THUIBl JUAIEKTPUKOB. OJIEKTPOHHAS U
OpUEeHTAalMOHHas nossipuzanus. [lonsgpuzoBanHocTh. J(ManekTpuyeckas BOCIPUUMYUBOCTD BEIIECTBA.
DnekTpuueckoe cMeleHue. JuanexkTpuueckas IpoOHUIAeMOCTh Cpe/ibl. Bpluncienne HanpsykEHHOCTU
1oJIst B IU3JeKTpuKe. CErHeTOANEKTPUKU. DIIEKTPETHI.

[IpoBonHuku B 3nekTpuyeckoM mnojie. [lojge BHYTpHM NPOBOJHHMKA U y €ro MOBEPXHOCTH.
Pacnipenenennie 3apsa0oB B IPOBOJHUKE. DIJIEKTPOEMKOCTh YEAMHEHHOTO IPOBOJHMKA. B3anmuas
€MKOCTb JIBYX NMPOBOAHUKOB. KoHJeHcaTopbl. DHeprusi 3apsKEHHBIX MPOBOJHUKA, KOHACHCATOpA U
CUCTEMBbI IIPOBOIHUKOB. DHEPTHUA AMEKTPOCTaTUYeCKOro nojist. O0bEMHAs MIIOTHOCTh YHEPTUU.

3.2.I10CTOSIHHBIH IEKTPHUUECKUH TOK.

[ToCTOSIHHBIN ANEKTPUYECKUH TOK, €ro XapaKTEepUCTHUKM W YCIOBUSL CYLIECTBOBAHHS.
Kiaccuueckast 3y1eKTpOHHAsI TEOPHs AJIEKTPONPOBOJHOCTH METAUIOB U €€ OIBITHbIE OOOCHOBAHMSL.
BoiBon 3akona Oma B auddepeHunanbHol ¢opMe M3 DIEKTPOHHBIX MPEACTaBICHUN. 3aKoH
Bunemana-®panna. 3akor OMa B HHTErpalbHOM (hopMe. Pa3HOCTh MOTEHIIMATIOB, AJICKTPOIBIIKYINAS
cuna, HanpsbkeHue. 3akonbl Kupxroda. 3akon [[xoynsa-Jlenma. OnexTpuyeckuil TOK B BaKyyMe.
PabGorta BbIxOIa SJIEKTPOHOB W3 MeTaia. [epMOAJIEKTpOHHAss 3Mmuccusi. Tok B razax. [lmaszma.
DJIEKTPONPOBOJIHOCTh  3JIEKTPONMUTOB. 3akoHbl Dapazges. ODIJEKTPOIU3 U €ro NpPUMEHEHHE.
Tepmoanexktpuyeckue spieHus. KoHTakTHas pa3HOCTh MOTEHITUAIOB.

Pa3nea 4. Marnerusm

Iesm - nproOpeTeHne TEOPETUYECKUX U TPAKTUYECKUX HABBIKOB (PU3UUECKOT0 UCCIICAOBAHUS,
Ha OCHOBE 3HAaHUI (yHIaMEHTAJIbHBIX 3aKOHOB 3JIEKTPOMarHeTu3ma.

3agaum — Hay4uTh CTYJI€HTA BIaJIeTh METOIaMH pEILIeHHs 3a/1a4 [0 JAaHHOMY pa3eny (GUu3MKH.

Ilepeuenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

4.1.9neKTpoMarHeTusM.

MaruutHoe nosie. MarauTHast UHAYKIMS. 3akoH Amrnepa. MaruutHoe nosie Toka. 3akoH buo-
Cagapa-Jlanaca u ero npuMeHeHUe K pacy€Ty MarHUTHOTO 1oJisl. MarHUTHOE T0JI€ IPSAMOJIMHEWHOTO
IIPOBOJIHMKA € TOKOM. MarHuTHO€ Moj€ KPYroBOro TOKa. MarHWTHBII MOMEHT BHUTKAa C TOKOM.
BuxpeBoil XapakTep MarHMTHOTO MOJiA. 3aKOH MOJHOIO TOKa (LMPKYJSALUS BEKTOpa MarHUTHOMN
WHAYKIMN) AJI1 MAarHUTHOTO TOJISl B BAKyyM€ U €ro IpUMEHEHHUe K pacyéTy MarHUTHOT'O TIOJIsl TOpouIa
U JUIMHHOTO cosieHouzaa. JlelicTBMe MarHMTHOTrO 1o Ha JABWKymmicsa 3apsa. Cuia JlopeHna.
JIBrKeHHE 3apsyKEHHBIX YacTUIl B MarHUTHOM moJje. [IpuHnyn 1eldcTBUS HUKINYECKUX YCKOPUTENen
3apspkeHHbIX yacThll. O¢dext Xomra. MI'J[-renepatop. KoHTyp ¢ TOKOM B MarHuTHOM TOJIE.
Maruutsslii notok. Teopema Octporpanckoro-I'aycca. PaboTta nepemerieHust IpoBOJHUKA U KOHTYpa
C TOKOM B MarHUTHOM II0OJI€.

MarnutHOoe TmoOje B BemecrBe. MarHMTHbBIE MOMEHTBl aTOMOB. THIIBI MAarHETHKOB.
HamaranuenHocts. MHMKpO M Makpo TOKHM. OJeMEHTapHas TEOpHsl Jua- W IapaMarHeTusma.
MarnuTHass BOCIPHUMMYHMBOCTh BEIIECTBA U €€ 3aBUCUMOCTBh OT TEMIEPATYpPbl. 3aKOH IOJIHOI'O TOKa
JUIL MarHUTHOTO TOJIA B BellecTBe. HanpsykeHHOCTh MarHUTHOTO IoJiss. MarHuTHas MpOHUIAEMOCTh
cpensl. @eppomarnetTuku. OnbiTel CTonetoBa. KpuBas HamarHuuvBaHus. MarHUTHBIN TUCTEPE3HC.
Touxka Kropu. JJomensl. CiuHoBast npupoja peppoMarieTusma.

4.2. DnexTpoMarHuTHasI MHIYKIUS U TIEPEMEHHBIA TOK.

SBnenne dnexkTpoMarHMTHOM wuHAYKUMK (ombiThl Dapanes). Ilpasuno JleHna. 3akoH
JJIEKTPOMarHUTHOW MHAYKIMM M €ro BBIBOJ W3 3aKOHAa COXpPaHEHHs JHepruu. SBieHue
caMouHAYKIMU. MHAyKTUBHOCTE. TOKM IpU 3aMBIKaHUU U pa3MbIKaHUU Lenu. fIBIeHHE B3aMMHOU
UHAYKIUU. B3anMHas WHIYKTUBHOCTb. ODHEPIrHsi CUCTEMbl IMPOBOJHUKOB € TOKOM. OObEMHas
IJIOTHOCTb DHEPTUUA MarHUTHOTO 1oJIA. Llenu nepemMeHHoro Toxa.

OcHoBbI TeOprK MakcBeinia s JIeKTPOMarHuTHOTO Noist. Buxpesoe anekTpudeckoe mome. Tok
cMelIeHus1. Y paBHeHHs: MakcBeia 11t 3JIeKTPOMAarHUTHOTO TIOJISL B MHTET paIbHOM (hopme.

["apMoOHMUYECKHE 37EKTPOMAarHUTHbIE KOJeOaHUs W MX XapakrepucTuku. uddepenunansuoe
YpaBHEHHE 3JIEKTPOMArHUTHBIX KOJICOaHUH. ONeKTpUYecKHi KojeOaTenbHBIH KOHTYp. ODHEprus
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3IIEKTPOMAarHUTHHIX Kosnebanuid. uddepenunanbnoe ypaBHEHHE 3JIE€KTPOMArHUTHBIX KOJeOaHUN U
ero pemenne. JluddepeHnnanbHoe ypaBHEHHE BBIHYXKACHHBIX KOJIEOaHM M €ro pelicHue.
Ammuintyna u ¢da3a BIHYKICHHBIX KoJieOanuii. Pe3onanc.

DOneKTpoMarHuTHbIE BOJHBL. (OCHOBHBIE CBOMCTBAa SJIEKTPOMAarHUTHBIX BOJH. BoxHOBOE
ypaBHEHUE. DHEPrus JIEKTPOMarHuTHhIX BOJH. [loTok sHeprun. Bekrop Ymosa-IlolinTunra.

Pa3nea 5. Ontuka. KBantoBas ¢pusuka

Lenu - npuoOpeTeHre TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB (PU3UYECKOTO UCCIIeI0BAaHUS,
Ha OCHOBE 3HaHMH ()yHJAMEHTAIBHBIX 3aKOHOB ONTHKH U KBAHTOBOU (DH3HKH.

3agauu — HAy4UTh CTYJEHTA BIAJETh METOAAMH PEIICHHUS 3a]1a4 110 JaHHOMY pa3eny (pU3uKu.

Ilepeyenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

5.1.BonHOBas ONTHKA.

Wutepdepennus ceera. KorepeHTHOCT 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. Pacuér
UHTEP(EPEHIIMOHHOM KApTUHBI OT IBYX KOTE€PEHTHBIX HCTOYHUKOB. ONTHYecKas IJIMHA TyTH.
WNHuTepdepenius cBeTa B TOHKUX TUICHKaxX. IHTepdepomMeTphI.

Judpakuus ceera. [Ipuamun [oiirenca-Openens. Meron 300 @penens. [IpsamonnnaeiiHoe
pacnpoctpanenue csera. Judpakmus Opererns Ha KPyTrJIoM OTBEPCTHH U AucKe. Judpakius
Opaynrodepa Ha OHOM 1ieny U AudpakuuoHHON peméTke. Pa3pemaronias ciocoOHOCTb
ONTHUYECKUX MPUOOPOB.

Judpakius Ha npocTpaHcTBeHHOI pemérke. @opmyna Bynbda-bparra. [punnun
rojorpaduu. MccnenoBanue CTpykTypbl KpUCTAILIOB.

OnTtruecku HeogqHOpPOAHAS cpena. Jucnepeus cBeta

Pacnipoctpanenue cBeta B BemectBe. ONTHUECKH HEOIHOPOAHAS cpena. Jucnepcus cBera.
OO6nacTi HOpMAJIBHOM M aHOMAJILHOM TUCHIEpCUU. DIEKTPOHHAS TEOPHsI TUCTIEPCUU CBETA.

[Tornomenue ceera. Ipdext Jortepa. U3nydenne BaBunosa-Uepenkosa.

[Honspuszanus ceera. EcrecTBeHHbIN 1 ONsipu30BaHHbIN cBeT. [lonspuzanus ceera npu
oTpaxkeHuu. 3akoH bprocrepa. J[BoiiHoe nydenpenomieHue. OMHOOCHBIE KpUCTAILIBL. [Tomsipon st u
NOJISIpU3aIl[MOHHBIE TPU3MBI. 3aKoH Maitoca.

5.2.KanToBas usuka.

TennoBoe wu3nyuenue. YépHoe teno. 3akoH Kupxroda. 3akon Credana-bonbimana.
Pacnipenenenue sHepruu B CieKTpe aOCOMIOTHO YEPHOro Tena. 3akoH cMeleHus Buna. KBanToBas
runore3a u ¢opmyna I[lnanka. Ontudeckas mupomerpus. Buemnuit GoTosddekT um ero 3aKoHbI.
®oToHbl. YpaBHeHHME OWHINTEWHA g BHemHero (orodddexkra. Macca u umiynsc (¢GOTOHA.
Hasnenue cBeta. OnbiThl JlebeneBa. KBanToBoe 1 BOJIHOBOE 00bsACHEHHE AaBiIeHUs cBeTa. DddekT
Kowmnrona. Jluanexktuueckoe eTUHCTBO KOPITYCKYJISPHBIX U BOJHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO
W3IIy4EHHUS.

OnpiTHOE 00OCHOBaHME KOPIYCKYJISPHO-BOJHOBOIO Jlyajlu3Ma CBOMCTB  BEIIECTBaA.
®opmyna ne bpoiid. CooTHOIIEHHE HEONPENENIEHHOCTEH Kak NPOSBIECHUE KOPIYCKYJISIPHO-
BOJIHOBOTO JlyaJli3Ma CBOMCTB MaTepHUHU.

BonnoBas ¢ynkumus u e€ craTucTHuecKuid cMbIcH. OTpaHMYEHHOCTh MEXaHUYEeCKOTO
netrepMuHu3Ma. [IpUHIMI NPUYMHHOCTH B KBaHTOBOW MexaHHKe. CTallMOHApHBIE COCTOSHUS.
VYpaaenne Illpénunrepa ans crauoHapHBIX cocTosiHUE. CBoOoAHas uactuma. TyHHENbHBII
ahdexr.

YacTtuna B 0IHOMEPHOI NPSIMOYTOJIBHOM «IOTEHLIHAIbHOM siMe». KBaHTOBaHUE >HEPrUu U
UMITYJIbCa YaCTHUIbl. ['apMOHUYECKUI OCHUIIIATOP.

Paznen 6. ®u3nka aToma, aTOMHOTIO /IPA M 3JIEMEHTAPHBIX YaCTHIL

Iesm - npuoOpeTeHne TEOPETUIECKUX U MTPAKTUYECKUX HABBIKOB (PU3MUECKOT0 UCCIIeI0OBaHUA,
Ha OCHOBE 3HaHUH (yHIaMEHTaJbHBIX 3aKOHOB (PM3UKU aTOMa U aTOMHOTO si/Ipa.

3agauM — HayYUTH CTYJCHTA BIAJETh METOJAMH PELICHU 33/]a4 110 JAHHOMY pa3zeny (GU3HKH.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:

6.1.Atom.



Crpoenne aroma. OmbiTel Pesepdopna. Jluneituateie crnektpsl atomoB. Iloctymater Bopa.
Bonopononono6usie atomsl. OnbiT @panka u ['epia.

Oneir tepna u I'epnaxa. Cnun anextpoHa. CnuHOBOE KBAHTOBOE 4HMCiIO. DepMUOHBI U
6030ubl. [Ipunnun Ilaynu. Pacnpenenenue snekTpoHOB B arome Mo cocrossHusM. [lonstue o0
OHEPreTUUECKUX YPOBHAX MoseKyad. ChnekTpbl aToMOB M Mousekyid. IlormouieHue, CrOHTaHHOE U
BBIHYKJIeHHOE u3nydeHus. [lonarue o naszepe.

6.2. DnemeHTh! GU3NKU TBEPAOTO Tela

®da3oBo€ MPOCTPAHCTBO. DiieMeHTapHas aueiika. [moTHocTh coctosanuii. [loHsiTHE O KBaHTOBOM
craructuke boze — DiHmTeiina. @oroHHb W (OHOHHBIN ra3pl. PacnpeneneHue (HOHOHOB IO
SHeprusaM. TermmoéMKOCTh KpUCTAIMYecKor peméTku. CBepxTekydecTb. [loHATHE O KBAaHTOBOM
cratuctuke @epmu-/lupaka. Pacnpenenenne 31eKTpOHOB IPOBOJIUMOCTH B METAJUIE 110 SHEPTUSAM IIpU
abcomoTHOM Hyne Ttemrepartypbl. ODHeprus @depmu. BnusHue temmepaTypbsl Ha pachlpe/elieHue
JIEKTPOHOB. YpoBeHb DepMu. BHYTpEHHsIS SHEPrus U TEIIOEMKOCTD 3JIEKTPOHHOTO Ia3a B METAJLIE.
DIEKTPONPOBOIHOCTh MeTaIIOB. CBEpXIIPOBOAUMOCTh. MarHuTHbIE CBOKMCTBA CBEPXITPOBOIHUKA.

DHepreTudeckue 30Hbl B KpUcTauiax. Pacnpenenenne 31eKTpOHOB 0 SHEPreTHYECKUM 30HaM.
BanenTHas 30Ha ¥ 30Ha IPOBOAUMOCTH. MeTaibl, TUANEKTPUKH U MOTYNPOBOAHUKU. CoOCcTBeHHAs
IPOBOAMMOCTh TOJYNPOBOAHUKOB. KBazuuacTuubl — 3JEKTPOHBI IPOBOAMMOCTH M JBIPKH.
OddexTuBHas macca snekTpoHa B Kpuctamie. IlpumecHas NpoBOAMMOCTbh MOTYNPOBOJTHUKOB.
DONEKTPOHHBIM M JBIPOYHBIA MONYNpOBOAHUKH. KoHTakTHbIE siBieHUs. KOHTaKkT 3J€KTPOHHOrO M
JBIPOYHOTO  TMOJYNPOBOJAHUKA  (p-N-Tiepexoa) W ero  BOJbT-aMIlEpHAs — XapaKTePHCTHKA.
DOTO3IEKTPUUECKHE SBJICHUS B IIOJYIIPOBOJHUKAX. JIFOMUHECEHIUS TBEPABIX TEI.

6.3. ATomMHOE s11pO.

3apsn, pazMep M Macca aTOMHOro sjipa. MaccoBoe M 3apsiioBoe 4uciia. MOMEHT MMITyJbca
a/pa U ero MarHuTHbeIii MoMeHT. CocrtaB sanapa. Hyknonsl. B3aumoaelicTBre HyKIOHOB U MOHSTUE O
CBOICTBaxX U NpUpoJE sAEPHBIX cuil. JlepeKT Macchl U SHEPrus CBA3U sAJIpa.

3aKOHOMEPHOCTH M IpPOUCXOKJeHHe anbda-, Oera- W ramMMa-u3Iy4eHUH AaTOMHBIX sJep.
SnepHble peakIMu M 3aKOHBI coxpaHeHus. Peaxknus nenenus saep. llennas peaxkuus aeneHus.
[Tonsatne o snepHoil sHepreruke. Peakuus cuHTe3a aroMmHbIX sjaep. IlpobGiema ympaBiseMbIx
TEPMOSIACPHBIX PEAKIIHiA.

6.4.OnemMeHTapHble YacTUIlBl U (pr3nyeckas KapTHHA MUpa.

BemectBo u none. Mepapxus ctpykTyp marepuu. YacTHIbl U aHTHYACTHUIBI. DJeMEHTapHbIe
yactulpl. KBapku, JenToHbl U KBaHThI. YeTblpe Tuna (yHIaMEHTaIbHbBIX B3aUMOACHCTBUI: CUIIBHBIE,
JJIEKTPOMAarHuTHhIE, ciabble U TpaBUTALMOHHBIE. AJpoHBI. fnpa aToMOB. ATOMBL. MONEKYIIBI.
MakpOCKOIIMUECKNE COCTOSHHS BEIIECTBA: Ta3bl, JKUAKOCTH, IUIa3Ma, TBEpAble Tena. llmaHeTsl.
3BE37b1. BerecTBo B AKCTpEMaIbHBIX YCIOBUSIX: O€lible KapiIUKU, HEUTPOHHBIE 3BE3/IbI, YEPHBIE JBIPHI.
lNanakTuku.

5. OIIeHO"leIe MaTepHaJbl N0 TUCHUIIMHE
OLICHO‘IHLIC MaTCpHraJibl IO AUCIHUIIMHE IPCACTABJICHBI B BUJIC (I)OH,Z[a OICHOYHBIX CPCICTB.

6. MaTepuajbHO-TeXHHYECKOE U Y1eOHO-MeTou4YecKoe obecnedeHue JUCIUTLIUHBI

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

Ne | ABTop, Ha3BaHWE, MECTO M3IAHUS, H3/IaTEIILCTBO, TO/I U3JAHUS, KOJTMIECTBO CTPAHUII, PEIKUM
n/n JocTyna

dusuka: MeTogmquKne YKa3aHus 110 U3YYCHUIO JUCIHUIIIIMHBI U 3aJaHWA JJIA HpOBGpO‘—IHOﬁ

1 |pab6oter / PTA3Y; Coct.K.T.H., no1ieHT ['.I". PamazanoBa —M., 2022. 34 c.
http://portfolio.rgazu.ru/pluginfile.php/86068/mod_resource/content

®dusnka. 3ydyenue cBoOOAHBIX Konebanuil npykuHHoro mastauka. / PUA3Y; Coct. K.T.H.,
2 | mouenrt I'.I'. Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316412/mod_resource/content
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duzuka. HBy‘lCHI/Ie BpalaTCJIbHOIO0 ABUKCHUSA TBCPAOIO TCjIa MU OIMPCACICHHUC MOMCHTA WHCPUHUN
maxosuka / PTA3Y; Cocrt. k.T.H., gjouent I'.I'. Pama3anosa — M, 2022. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/316410/mod_resource/content

®usuka. Omnpenencnue oTHoueHus Terwoemkoct Cp/CV MeTonoM  anuabaTuvdeckoro
pacmmupenns. /Poc. roc. arpap. 3aou. yH-T; CocT. K.T.H., jgoueHT [.I'. PamazanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316422/mod_resource/content

®usuka. U3mepenne temmepatypsl Tepmomnapoii /PTA3Y; Cocrt. K.T.H., noneHT ['.I'. PamazanoBa—
M., 2022.http://portfolio.rgazu.ru/pluginfile.php/316458/mod_resource/content

®dusuka. M3ydyenue nenu nepemennoro toka. / PUA3Y; Cocr. k.T.H., nouent I'.I'. Pama3anoBa
— M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316430/mod_resource/content

Ousuka. Onpenenenue uHAykTHBHOCTH Karymiku. / PI'A3Y; Cocr. k.T.H., noueHt I.I.
PamazanoBa— M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316438/mod_resource/content

dusuxka. Ol'[peI[eJ'IeHI/IC KOHIOCHTpallMu pacCTBOpa cCaxapa II0 YTy BpallCHUSA IIJIOCKOCTU
nossipusanuu ceeta. / PCA3Y; Cocrt. k.1.H., nouent I'.I'. Pamazanosa — M., 2022.
http://portfolio.rgazu.ru/pluginfile.php/316447/mod_resource/content

dusuxka. OHpe,Z[CJICHI/IC FOpHSOHTaHBHOﬁ COCTaBJI}IIOIJ_Ieﬁ BCKTOpa MarHUTHOH HHAYKIIUHN
marautHoro mnonsa 3emuu. / PIA3Y; Cocr. k.T.H.,, gonenr I.I'. PamasanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316439/mod_resource/content

10

dusnka. OHpGI[CJICHI/IC OCBCIHICHHOCTH MOBEPXHOCTHU C MOMOLIBIO CCIICHOBOTO q)OTOBHGMCHTa.
[ PT'A3Y:; Cocr. k.1.H., nouent I'.I'. PamazanoBa — M.,
2022.http://portfolio.rgazu.ru/pluginfile.php/316448/mod_resource/content

11

®usuka. ['pagynpoBka MOHOXpOMATOpa U ONpEeIeHNUe ATUH BOJH criekTpa raza. / PITA3Y;
Cocr. k.T.H., gouent I'.I". Pamazanosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316453/mod_resource/content

12

®usuka. Omnpenenenue ko3dduuumenra Bs3kocTu xkuakoctu meronoMm Crokca. /Poc.roc.
arpap. 3a04. yH-T; CocT. K.T.H., outeHt '.I". PamazanoBa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316411/mod_resource/content

6.2 IlepeyeHb y4eOHBIX U3AaAHUI, HEOOXOAUMBIX JISI OCBOCHMS IV CHUIITIHHBI
DNeKTpOHHbIE yueOHbIe N3/IaHUs B DIIEKTPOHHO-O0UOMHOoTeYHbIX cucTemax (ObC):

/1

ABTOp, Ha3BaHHUC, MCCTO U3JaHUsA, OO

Ccpinka Ha yueOHoe uznanue B ObC
H3JJaHUsA, KOJIUYCCTBO CTPAHMIL

OcHoBHas

I'paboBckmii, P.M. Kypc ¢usuku: ydeOHOE
nocobue st By3oB / P.M. I'paboBckuii. — 13-e
u3n., crep. —Cankr-Ilerepoypr: Jlans, 2022. —
608 c. —ISBN 978-5-8114-9073-8. — Tekcr:
AIIEKTPOHHBIH //J[aHb: 3J€KTPOHHO-
OuOIMOTEYHAs CHCTEMA.

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

Cagenbes, 1. B. COopHHK BOIPOCOB U 337124 1O
obmel ¢usnke: yueOHOe mocobue s BYy30B /
U. B. CasenweB. — 10-e uzn., crep. — CaHKT-
[TeTepOypr: Jlans, 2022. — 292 ¢. —ISBN 978-5-
8114-9199-5. — Tekcr : anekTpoHHBIH // JIaHb :
AJICKTPOHHO-OMOIMOTEYHAs! CUCTEMA

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

JononaurenbHas
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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): yue6H. moco6. [ DneKTpoHHbIN pecypc] /
E.H. AxcenoBa. — 2-¢ u3., ucnp. — CaHKT-
[TerepOypr: Jlans, 2018. — 128 c.

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

Axkcenona, E.H. O6mas ¢pusuka. Konebanus u
BOJIHBI(TJIAaBEI Kypca): y4eOH. moco0.
[DnexTponnsblit pecypc] / E.-H. Akcenosa. — 2-¢

u3 ., ucnp. — Cankr-IlerepOypr: Jlans, 2018. —72 c.

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

MoJeKyIsapHas Gu3uka(riaaBsl Kypca): yaeOH.
noco6. [ DnekTponnslil pecypc] / E.H. Akcerosa.
— 2-¢ u3n., ucnp. — Cankr-IlerepOypr: Jlans, 2018.
—72c.

Axcenona, E.H. O6mas ¢m3uka. TepmoguHaMuka u

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

AxcenoBa, E.H. O6mas ¢m3uka. DneKTpuiecTBO 1

C.

Mar"eTusM (TJIaBbl Kypca): yaeOH. moco0.
[DnexTponHbIi pecypce] / E.H. Akcenosa. — 2-¢
u3n., ucnp. — Cankr-IlerepOypr: Jlans, 2018, — 112

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

[TerepOypr: Jlans, 2018. —76 c.

AxkcenoBa, E.H. O6mas ¢puznka. Ontuxa(riaBel
Kypca): yuae6H. moco6. [ DneKTpoHHbIN pecypc] /
E.H. AxcenoBa. — 2-e u3., 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,
aBTOPH30BaHHBII/CBOOOAHBIN 10CTYN

Hukn Bugeosiekimii o Gu3nke

1 | ®dusnueckas kapTHHA MUpPA https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html
2 | [lpumenenne  mepBoro  Hadaina | https://videouroki.net/blog/vidieourok-po-fizikie-
TEPMOIMHAMMKH K H30IPOLIECCAM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PagnoaktuBHOCTh. Mozenu atomoB | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov
4 | Noctmwkenuss Poccum B mokopenuu | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KocMoOca kosmosa
S | OcHOBHBIE dopmyisr | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
1 METOINYECKHE peKoMeHJaluK metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-
110 pelIeHNI0  3ajad  Ha ocHospl | termodinamiki
TEPMOJIMHAMUKHU
6 | Ctpoenue aromHoro sipa. Saepusie | https://videouroki.net/blog/stroenie-atomnogo-yadra-
CHJIBI yadernye-sily.html
7 | Ckopocte mpu mpsmosmHerHOM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PaBHOYCKOPEHHOM JIBUKeHHH Tena | avnouskorennom-dvizhenii-tela
8 | dusuueckue Benuunnbl. M3mepenwne | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
¢Qusndecknx BenuuMH. TOYHOCTH fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
Y NTOTPENIHOCTh M3MEPEHUN
9 | CBoOOHBIC U BeIHYKAeHHbIe | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
Kone6aHus kolebaniya
10 | Kunetvka ¥ JMHAMHKA MaTepHATHHOM http://botaniks.ru/videourokfizikal.

TOYKH
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11 | OcHoBHoe  ypaBHenwe  JuHamuku | http://botaniks.ru/videourokfizikall
BPAIIATEIHHOTO JIBIKCHHST

12 | Tunpocrarika v a3pocTaTyka http://botaniks.ru/videourokfizikal7

13 | Cretpanshast Teopust otHocuTenbHoc | hitp://botaniks.ru/videourokfizikal4

14 | Vimmynee u sHeprust B pestuBrcTcKoi | http://botaniks.ru/videourokfizikal6
MEXaHHKe

6.4 CoBpemenHbIe nIpodeccuOHANTbHBIE 0a3bl JAHHBIX, MHPOPMAaIlHOHHbIE CTIPABOYHbIE CHCTEMBI
U JINLEH3HOHHOE NIPOrpaMMHoOe o0ecrieyeHune

CoBpeMeHHBIE TPO(ecCHOHATbHBIE 0a3bI JaAHHBIX

https://rosstat.gov.ru/— ®enepanbHas ciry)0a rocyIapcTBEHHON CTATUCTUKH.

https://cyberleninka.ru/— Hayunast snekTpoHHas 6ubIHoTeKa OTKphITOro Aoctymna (Open Access).

http://link.springer.com/— monHnorexcToBass Kotekuust (0asa  JaHHBIX) OIEKTPOHHBIX — KHHT
u3gaTenscTBa Springer Nature.

http://fcior.edu.ru/— ®exepanbHbIi HEHTP HHPOPMAIIHOHHO-00PA30BATEIBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do—  MexayHapoanast ~ HWHOOpPMAIMOHHAsE ~ CHCTEMa IO
CEJIbCKOXO03HCTBCHHBIM HayKaM M TEXHOJIOTHSIM.

http://window.edu.ru/~ Wudopmanmonnas cucrema «EamHOe OKHO [OCTyma K 0Opa3oBaTelbHBIM
pecypcamy»

NHpopmanuoHHbIE CIIPABOYHbIE CUCTEMBI

1.NMudopmarmonno-crpaBoutas cuctema «I'apant». — URL: https://www.garant.ru/

2 .NudopmaronHo-cripaBounas cucrema «Koncynprant [Iroc». — URL: http://www.consultant.ru/

JInleH3n0HHOE POrpaMMHOe o0ecrevyeHue

Microsoft Office (Access, Excel, PowerPoint, Word u T. 1),

OpenOffice, JltoHnke (OecruiaTHOE MPOrpaMMHOE 00ECIICUeHUE ITUPOKOTO Kilacca),

cUCTeMa JUCTAaHIIMOHHOTO 00ydyenust Moodle (www.edu.rgazu.ru),

Be6unap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupanonuc), nporpaMMHOe obecrieueHue
3JIEKTPOHHOTO pecypca caiira, Bkmoyast DBC AgriLib u Buaeokanan PI"A3V (http://www.youtube.com/rgazu),

aHTHBUpYCHOe mporpammMHoe obecrieuenre Dr. WEB Desktop Security Suite.

6.5 Ilepeyenb yueOHbIX ayIMTOPHIi, 000PYIOBAHUSI H TEXHUYECKHX CPeICTB 00y4eHHs

HaumenoBanue
IIpeanasnauyenue copmvea Ilepeuensn
NoMeIleHUs prycd, 00opynoBanus (B T.4. BUPTYaJIbHbIE AaHAJIOTH) U
Ne momemenust
(aynuTopum) TEeXHUYECKUX CPeACTB 00yUeHust
(aynuTopum)
Jnst 3ansTHiA VyeOHBIH Hocka menosas,ipoekrop SANY OPLC-XW250, sxpan

JIEKIMOHHOTO Tura | TA00PATOPHBIl KOPITYC | nacTenHbiit pynoHnbiii SIMSCREEN
Ne 203, 205, 401,403

Jns naGopatopubix | YueOHBII JlaGopaTopHble  YCTaHOBKH: «3yuenne HETH

3aHATUI 11abopaTOPHBL KOPIYC | mepeMeHHOT0 TOKay; «OIpeeneHHe rOpH30HTAILHOM
Ne 208, Ne210 COCTaBJISIIONIEH BEKTOpa HMHAYKIIMM MAarHUTHOTO TOJIS
3emun»; «OImpeneneHue OTHOIIEHHS TeIJI0EMKOCTEN
Cp/Cv Bo31yxa METOA.aAHa0aTHIECKOTO PACIINPEHU;
«M3y4yenne BpamaTeabHOTO IBHKEHHS TBEPJOTO Tela U
onpeAeNeHue  MOMEHTa  HMHEPIUM  MaxOBHKa»;
«3yuenne cBOOOJTHBIX  KOJIEOAHWIH  MPYKUHHOTO
MasiTHUKaY; «/3MepeHue TeMIeparypbl TEpMOIapoi»;
«Ormpenenenne WHAYKTUBHOCTHU KaTYIIKI»;
«OnpezneneHye  KOHIEHTpAlMM caxapa IO YOIy
BpallleHUsl IUIOCKOCTH MoJspusanum»; «OmpeneneHue
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http://www.edu.rgazu.ru/
http://www.youtube.com/rgazu

OCBEIICHHOCTH IMOBEPXHOCTH C TIOMOILIBIO CEJICHOBOTO
¢doroanemenTa»;, «['pagyupoBka MOHOXpoMaropa H
oTIpeJieNIeHHE JJTHH BOJIH CIIEKTPa rasa

M 3ansTuii

YueOHsblit
nabopaTopHBIN KOPITYC

I[OCKa MEJI0Bas,IICPCOHAIILHBIC KOMITBIOTEPLI

TPYIIIOBBIX
KOHCYIIbTaLHI, Ne 201,203, 205,
IIPOMEKYTOUHOMN 217,401,403
aTTeCTallu1
Jns Y4eOHbIii IlepcoHanbHbIE KOMITBIOTEPHI
CAMOCTOSITENIbHOH | TA00PATOPHBIN KOpITyC
paboThI Ne 217, 412, 508
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PEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIET'O OBPA3OBAHMS
MUMHUCTEPCTBA CEJIbBCKOI'O XO341MCTBA POCCUMCKOU ®EJJEPAIINN

«POCCUMCKHIA T'OCYJIAPCTBEHHBI YHUBEPCUTET HAPOITHOI'O XO3SMCTBA
NMEHMU B.A. BEPHA ICKOI'O»

(YuuBepcuter BepHajackoro)

@oH/1 O1LIEHOYHBIX CPEJCTB /sl POBe/IeHUsI TEKYIIEro KOHTPOJIS U IPOMEeKYTOYHOM
arrecTauMu 00y4aromMXcs Mo JMCUMILINHE

duszuka

Hanpasnenue noaroroBku: 35.03.03 ArpoXumus U arporio4YBOBE/ICHHE

HanpasnenHocTs (poduiib) mporpaMMbl ATPOXUMHUS U arporoYBOBEACHUE
KBanudukauus bakanasp

®dopma o0ydeHUs 3a0UHAS

bamammxa 2023 r.
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1.0nucanue nokasaresjed 1 KpuTepueB OLEHUBAHMS IJIAHUPYEMbIX Pe3yJbTaTOB 00y4YeHNsl 10 Y4eOHOM TUCIUIIINHE

Komnerenmust HaumeHnoBaHnue
YpoBeHb 0CBOEHMSI Ili1anupyemble pe3yibTaThl 00yUeHUs OLIEHOYHOTI0
Cpe/cTBA
OIIK-1.  Cnocoben 3Haer: OCHOBHBIE 3aKOHBI MaTeMmaTHuecKux, | Oruer no 1ab. pabdore
pelarhb TUIIOBEIE €CTECTBEHHOHAYYHBIX u | Cobecenosanne
3a1a4u obmenpodeccCuoOHATbHBIX JUCIUILINH, Tecr
npodeccUOHAIBHOM HEOOXOMUMBIX IS PELICHHS Konrponpras padora
JCSATEIIbHOCTH Ha TUIOBBIX 3amad B o0jacTh B 00JACTH Pegepar
OCHOBE 3HAHUU arpo3KoJIOTHH, arpoXUMHUHU u
OCHOBHBIX  3aKOHOB arporo4YBOBEICHUS
MaTEeMaTHYECKHX U YMeeT:IPUMCHSTh 3HAHUS OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX HAYK C IloporoBsblii MaTeMaTHYECKUX U €CTECTBEHHBIX
MIPUMCHCHHEM (Y10BJIETBOPHUTEIBHO) | HAYK JUIS PEIICHUS CTAHIAPTHBIX 3371a4 B
HH()OPMALIMOHHO- 00JacTH  arpo3KOJIOTHH,  arpoXUMHH |
KOMMYHHUKAI[HOHHBIX arporoYBOBEICHUSI.
TEXHOJIOTHH. Baageer:nH(GOPMAIIMOHHO-
KOMMYHHKAITAOHHBIMH ~ TEXHOJIOTUSIMH B
pelIeHuN
TUIMOBBIX 3aJad B oOjacTu B o0dacTu
arpo3KoJIOTHUH, arpoXUMHUU "
arporoYBOBEICHUS.
3naer TBEpAo: OCHOBHBIE 3aKkoHbI | Otuer mo y1ab. pabote
MaTeMaTHYECKHX, €CTECTBeHHOHayuHblx u | CobecenoBanue
obmienpodeccuoHaIbHBIX JUCLMILIIHAH, | 16CT
HEOOXOIMMBIX JIJIsl PEIIEHUST Kontponpnas pabora
TUTIOBBIX 3a7ady B obOmactu B obnactu Pedepar
. arpo3KOJIOTHH, arpoXUMHUHN u
IIponBuHyTHI
(xopouo) arporno4YBOBeICHUS
Ymeer yBEepPeHHO:TIPUMECHSTh 3HAHUS
OCHOBHBIX  3aKOHOB MAaT€MaTHYEeCKUX H
€CTECTBEHHBIX

HayK JJIsl pelleHus CTaHJIapTHBIX 3aJad B
o0jacTu  arpodKoJIOTUH,  arpoXuMHUH U
arpornoYyBOBEICHHS.
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Baaneer yBepeHHo: MTHPOPMAIIMOHHO-
KOMMYHI/IKaI_II/IOHHbIMI/I TCXHOJIOTUAMU B
pEIICHUH

THIOBBIX 3aJad B oOiacTh B 001acTH
arposKOJIOTHH, arpoXMMHUHN u
arpOHO‘-IBOBeIIeHI/IH.

Bbicokmii
(OTJIMYHO)

Hmeer cpopMupoBaBiieecss CHCTEMATHYECKUE
3HAHUSI: OCHOBHBIE 3aKOHBI MaTeMaTUYE€CKUX,
€CTECTBEHHOHAYYHBIX 51
obmenpodeccuoHaIbHBIX JICTIUILINH,
HEOOXOIUMBIX JJISl PeLICHUS

TUNOBBIX 3a7ad B o0macth B 00JacTH
arpodKOJIOTHH, arpoxXuMuu 5
arpoIo4YBOBEICHUS

HNmeer chopmupoBaBuieecss CHCTEMATHYECKOE
YMEHHe: [IPUMEHSITh 3HAHU OCHOBHBIX
3aKOHOB MaT€MaTUUYECKUX U €CTECTBEHHBIX
HayK Ui pELICHHUS CTaHAapTHBIX 3a1a4y B

o0jacTh  arpodKoOJIOTUH,  arpoXMMUU U
arporno4YBOBEICHUS.

Mokazan chopmupoBaBuIeecs
cHcTeMaTH4YecKoe BiageHue:MHPOPMAIMOHHO-
KOMMYHHKAITAOHHBIMH ~ TEXHOJIOTUSIMH B
peneHnn

THIIOBBIX 3a7ay B o0OjlacTh B 00jacTu
arpo’KOJIOTUH, arpoXyUMHUHU u
arponoOYBOBE/ICHHUS.

Oruer 1o 1ab. pabdote
CobecenoBanne

Tect

Kontponbnas pabora
Pedepar

2. Onucanue mMKAaJj OICHUBAHUA

2.1. lllkana oneHMBaHUs HA ITaNe TEKYIIEro KOHTPOJIsI

®opMa TeKylIero
KOHTPOJIA

OTcyTcTBHE YCBOCHUS
*
(HM>KE TOPOTOBOTO)

[Toporossiii
(YZIOBJIIETBOPUTEITHHO)

[TpoaBHUHYTHIH (XOpPOILIO)

Bricokwuii (0TIM4YHO)

Otder mo ab. pabote

HE BBINOJIHEHA WM BCE
3aJIaHUs pEeHICHbI

Lenp 1 3anaun mabopaTopHOi
pa6OTLI JOCTUTHYTBI YaCTUYHO.

Llens 1 3312491 BBITIOJTHEHUS
nabopaTopHOI pabOTHI

Ilens BeIMONTHEHUS
JIOCTUTHYTA, 3a/1a91 PEIICHEI.
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HCIIPaBHUJIBHO

JAOCTUTHYTHL.

Brimonraenue TectoB (He
MeHee 15 BonpocoB Ha
BapHaHT)

Menee 51%

51-79%

80-90%

91% u Goiee

CobecenoBanue

HC BBIIIOJTHCHA

Lenp 1 3ama9n BOIpoca JOCTUTHYTHI
JaCTUYHO.

I_ICJ'IL 1 3a1a4M BBIIIOJTHCHUA
BOITpOCa NOCTUT'HYTHI.

Ilens Hanmcanys OTBETa HA
BOTIPOC IOCTUTHYTA, 3a]1a41
pELICHBI.

BrinosiHeHNE KOHTPOJIBHOU
paboThI

HC BBIIIOJIHCHA WJIK BCC
3agaHus PCIICHBI
HCIIPAaBUJIBHO

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

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

BCE 33J[aHUS PEIIcHbI 03
OIINO0K

Pedepar

HC BBIIIOJIHCHA

Lens u 3agaun pedepara
JOCTUTHYTHI YaCTUYHO.
AKXTyalTbHOCTB Te€MBI pedepaTa
ompejeneHa HeyoenuTensHo. B
pedepare BhISBICHBI 3HAYUTETBHBIC
OTKJIOHEHHSI OT TpeOOBaHMIA
METOAMYECKUX YKA3AHUM.

Lens 1 32724 BBITOJIHEHHS
pedepara TOCTHTHYTHI.
AKTYyalbHOCTb TEMBI
pedepara MoATBEpKICHA.
Pedepat BoimonHeH ¢
HE3HAYNTEITbHBIMU
OTKJIOHEHHUSIMHU OT
TpeOOBaHUI METOUICCKUX
YKa3aHUU.

Uenps Hanucanus pedepata
JOCTUTHYTA, 3a/1a91 PELICHBI.
AKTYaJIbHOCTb TEMBI
UCCIIEIOBAHUSI KOPPEKTHO U
noJiHo obocHoBaHa. Pedepar
BBITIOJTHEH COTJIACHO
TpeOOBaHHSIM.

2.2 llIkajia OeHUBAHMS HA TANe MPOMEKYTOYHOM aTTecTAllNU (3a4eT U IK3aMeH )

dopma
IIPOMEKYTOUHON
aTTecTaluu

OTcyTCTBHE YCBOCHUS
(HMXE TIOPOTOBOTO)

[ToporoBsiii (YAOBIETBOPUTEIHHO)

[IponBuHyTHII (XOPOIIIO)

Bricokwii (0TIIHYHO)

BrinonHeHne UToroBbIx
TecToB (He MeHee 15
BOIPOCOB Ha BapHUaHT)

Menee 51%

51-79%

80-90%

91% u Goiee
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3. TunoBble KOHTPOJbHbIE 3aJaHUS WIN HHble MATEPHAJIbI, HEO0X0AUMBbIe 1)1 OLleHKH 3HAHWI,
YMeHUil, HABbIKOB U (MJIM) ONbITA JeAITeJIbHOCTH, XapaKTepHU3y0IMX dTanbl GopMUupoBaHus
KOMIIETEeHIHIi B Mpoiecce 0CBOEHUsI 00Pa30BaTeJbHON MPOrpaMMbl

®OH/J ONEHOYHbLIX CPEACTB AJIAA TEKYIIEI'O KOHTPOJIA
KOMILIEKT 3AJAHUMH JIJISI KOHTPOJBHOM PABOTHI no aucuumninne

CryneHTy mnpeanararoTcsi BapHaHThl KOHTPOJIBHBIX paOOT, BKIIIOYAIOLIME LIECTh 3aJaHMM.
Homep BapmanTa KOHTPOJBHOH pabOTHI OINpenenseTcsl MpernoaaBaresieM. TeMaTHKa KOHTPOJIBHBIX
pabot chopmHpoBaHa MO NPUHLUILY COYETaHMs pa3fesioB JUCUMIUIMHBL. HamucaHuio KOHTPOJIBHOM
paboThl OJHKHO MPEALIECTBOBATh M3YyUEHME JICKIIMOHHOTO MaTepuana, BBIIOJIHEHHE JIabopaTOpHON
paloThI M B IIpOLIECCe CaMOCTOATENIbHOW paboThl. J{Jsl yCHEeHOro BIIOIHEHNT KOHTPOJIbHON PaboThI
HE00X0IMMO O3HAKOMHTKCS C JIUTEPATYpOil, CIUCOK KOTOPOU JaH B pazzaeine 6 pabodeld mporpamMmmbl
«IlepeueHb OCHOBHOM M JOTIOJIHUTEIBHOM JIUTEPATYPhI».

BAPUAHT

3agaua 1.Teno GporieHo Mo YriioM K TOPU3OHTY TaK, YTO €ro paauyc BEKTOP U3MEHSETCS 10 3aKOHY:
=3t +(3t—2t?)] . Onpenenuth JaIBHOCT MOJETA TENA.

3anpaua 2. I'a3 B 3akpbeiToM cocyne Harpenu oT t; = 10 °C go t; = 50 °C. Bo ckoabpko pa3 BO3pociio
aBJIeHue rasa’?

3amaua 3. Onpenenuts eMkocTh C KOHAGHCATOPA, COCTOSIIETO U3 IBYX mapukoB auamerpom d = 0,01
M, [IEHTPBI KOTOPBIX HaXOIATCS B BO3ayXxe Ha paccrosauu | = 0,20 M Apyr OT Apyra, MPHHSB, 4TO
3apsi/ibl Ha MX TIOBEPXHOCTSX pacIpeesieHbl pAaBHOMEPHO.

3agaua 4. J[pa IIMHHBIX MPSIMBIX MapaJUIebHBIX TPOBOJHUKA C OJIMHAKOBO HATPaBIEHHBIMU TOKaMH |1 =
2 Aul, =4 A pacnonoxennsl Ha paccrosaur d = 10 cmapyr ot apyra. Onpenenuts MarHUTHYIO
UHAYKIHIO B B Touke, Jexalieil B cepeinHe OTpe3Ka MPsSIMOM, COETMHSIONIETO MPOBOIHUKH.

3apaya S.Ha nmudpakmumonnyro pemierky, conepkamyro N= 250 mTpuxoB Ha MIUIMMETp, IMMagacT
HOpPMaJIbHO Oelnblii CBET, a 3aTeM IMpOelUpYyeTcs MOMEIIEHHOW BOMM3M PElIeTKd JMH30M Ha DKpaH.

Paccrosinue ot nmuH3bl 10 3kpaHa L= 1,2 m.I'panunsl Bugumoro crekrpa: ﬂsz 0,780 Mxm u A, =

0,400 mxM. OnpenenuTs MUPUHY CIEKTPA IEPBOTO MOPsIIKA HAa SKPaHE.
3agauya 6.CKOJIBKO dHEPrUU OCBOOOJIUTCS MPU COETUHEHUHM OJHOIO MPOTOHA U JABYX HEUTPOHOB B
aTOMHOE A]1p0?

TEMBI PE®EPATOB
. ATbTepHaTUBHAs YHEpPreTHKA.
. AtomHas ¢usuka. M3otonsl. [IppumMeHeHne painoakTUBHBIX H30TOIOB.
. BeckOoHTaKTHBIE METO/IBI KOHTPOJIS TEMIIEPATYPHI.
. Bennuaiiime oTKpbITHS (UBHKH.
. DIeKTpUYeCcKHe pa3psiibl Ha CIyxk0Oe yeloBeKa.
. T'onorpadus u ee mpuMeHeHHE.
. becipoBoHas nepenayda AIeKTpUIECTBA
. Audpaxius B HamIen )KU3HH.
. Kugkne KpucTasibl.
10. 3nayenue oTkpbITH ["anumnes.
11. Ucnonib30BaHUE IEKTPOIHEPTUU B TPAHCIIOPTE.
12. Knaccudukanus 1 xapaKTepUCTHKH 3JI€MEHTApHBIX YacTHUIL.
13. BO3MOKHOCTH COBPEMEHHBIX J1a3€pOB.
14. Jleonapno na BuHun — yueHslil 1 n300peTaTens.
15. MuxkpoBoiHoBoe uzinydyenue. [lonb3a u Bpes.
16. Hukouna Tecna: ’u3Hb 1 HEOOBIYalfHBIE OTKPBITHSL.
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17. Hunbe bop — oauH U3 coznaTeneii CoBpeMeHHOM (PU3HKH.
18. OnTuyeckue sIBICHUS B IPUPOJE.

19. OTKpbITHE U IPUMEHEHNE BBICOKOTEMIIEPATYPHOIN CBEPXIIPOBOAUMOCTH.
20. IlepemeHHBIN PTEKTPUYECKUM TOK U €r0 MPUMEHEHHUE.

21. IlomynpoBOJHUKOBBIE JaTUUKHU TEMIIEPATYPHI.

22. IlpuMeHeHue KUKUX KPUCTAIIIOB B IPOMBILIUIEHHOCTH.
23. IIse302nexTpudeckuii 3 (HEeKT ero MpruMeHEHNE.

24. CeHCOpHBIE 3KpaHbl U (PU3UIECKUE MTPOIIECCHI

25. CoBpeMeHHas CIIyTHUKOBAs CBA3b.

26. CoBpeMeHHas pu3ndeckas KapTuHa MUpa.

27. CoBpeMEHHBIE CPENICTBA CBA3H.

28. @OTO3IEMEHTBHI.

®OH/J] OLIEHOYHBIX CPEJICTB JIJISI IPOMEKXYTOYHOM ATTECTAIIAN

KOMIUVIEKT TECTOB1/1s1 npoMeXyTOYHOM aTTeCTANMHU (IK3aMeH)
0 JUCIUILINHE
IIpumMepHbBIe 3aJaHUA HTOTOBOT0 TeCTa

1. Kakas u3 popmyit onpeessieT MTHOBEHHYIO CKOPOCTh?

Ar - AF dr .S ds
A. <1)> = Xt :B.v=lim—=—;B.v= Y; I'. v=—/; J. Cpeau npemioKeHHBIX BAPHAHTOB HET BEPHOTO.

A0 At dt

2. BBICTPOTY M3MEHEHHUS CKOPOCTH 10 HAIIPABJICHHIO XapaKTEPHU3YeT:
A. TaHreHLMaNbHOE ycKopeHue; b. HopmanbHoe yckopenue; B. nmonHoe yckopenue; I'. nepemenienue tena; .
CpeAM NPEeAJIOKECHHBIX BADUAHTOB HET BEPHOTO.

3. Jluck BparaeTcsi BOKPYT CBOGH OCH. 3aBHCHMOCTH yIiia MOBOPOTA JMcka oT Bpemenn: ¢(t) = 3t + 5t°.
YIJIOBasi CKOPOCTh JIMCKA Yepe3 3¢ OT MOMEHTA Havalia JBMKCHHUS PaBHa:
A. 3 pan/c; B. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; J. cpelin IpeJIOKEHHBIX BAPHAHTOB HET BEPHOTO.

4. Kakas u3 TpeIOKEHHBIX (POPMYI COOTBETCTBYeT Gosiee 0Omiei (HOpMyIHPOBKE BTOPOTO 3aKOHA
HerotoHna?
= dp v? ~
A.F=uN;B.F= o ;B.F=m - ; I'.F=ma; JI. Cpequ npeuio’)KeHHBIX BApHAHTOB HET BEPHOTO.

5. TIpoBeaute COOTBETCTBHS B (POPMYJIax CBSI3M MEXKIY BEIHYHHAMH, OMHCHIBAIOIINMU TTOCTYTATENLHOE U
BpalarejIbHOE ABIKEHHE 110 OKPYKHOCTH panuyca R:

A.AS1.wR
B.a,2.¢R
B.a,3.ApR
r.a4. o’R

o5 RVe* + o'

6. WHeprmoHHBIE CBONCTBA TEJ B OCTYIATEILHOM JBUKEHUH XapaKTEPU3yeT
A. Bec; B. cuna tpenns; B. macca; I'. MoMeHT nHepruy; . ©MITyJIbC.

7. K nuccumaTMBHBIM CHJIaM OTHOCSITCS:
A. cuna Tspkectu; b. cuna tpenus; B. cuna ynpyrocty; I'. cuiia BCeMUPHOTO TSATOTEHHUS;

M. cuna conpoTHBIEHUS BO3TyXa.

8. Kunernueckas SHEPrus onpeaeseTcs mno Gopmyie:
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2 2
A,Ez%;B.Ezmgh;B.E=FS;F. E=

s I E=Nt.

9. MoMeHT HHEPIUK MATEPHATBHOM TOYKH OTIPEIEISETCS 110 (GOopMYyJIe:

2
Al=mr2: Bi=1_+md2: Ba1=M. .= m~
¢ g 3

.ot
10. MarepuanbsHast TOYKa KOJIEOIETCS COINIACHO YPABHEHUIO X = 5 SII‘I(E +—)cm

[Tepnon konebanwmii paBeH: A. 6¢; b.4c; B.3c; TI.12c

11. MakcumanbHOe CMEIIEHHE TOUYKH OT MOJIOKEHHST PABHOBECHS B KOJI€0aTEILHOM HPOIECCE — ITO ...
A. avmmutyna;  b.wacrora; B. mepumon; I. daza.

12. Teepnoe Tesno, coBeplIarolee O] JCHCTBHEM CHIIBI TSHKECTH KOJeOaHHMs BOKPYI HEMOIBHKHOM
TOPHU30HTAJIBHOM OCH, IPOXOAALICH Yepe3 TOUKY, HE COBIIAIAIOUIYIO C IEHTPOM Macc TeJa — 3TO. ..
A. MaTemMaTndecKuii MassTHUK; B. pusndecknii MasTHUK; B. mpy>KWHHBINA MasTHHK;
I'. konebarenbHbIH KOHTYP.

13. Tapmonnueckoe kosebanue 3amano ypaBuenueM X = ASIN(af + ). Kakas ¢dopmyna ompexmenser
KUHETHYECKYIO SHEPTUIO 3aJaHHOr0 Kosebanus E, =...?
2,2 2,2
A A
;B
2
14. PeanbHbli ra3 MOKHO CUMTATh HICATBHBIM IIPH. ..

A. Hu3kom naeneHnw; b. Beicokoil Temmneparype; B. manom o6wveme; I'. 60mb110i MOJIEKYIIPHON Macce;
JI. HU3KOM BIAKHOCTH.

M Mo

A. (ma)2A2 sin? (et +))/2;B. cos2 (ot +); T. Acos(at + )

15. B coorBerctBuu ¢ ocHOBHBIM ypaBaenneM MKT mnpounssenenue nasnenus (p) u oobema (V) paBHO:

A. 32 kT B.%(EQN : B.xT/Na; I'.RT/M; J.vRT.
16. YcraHoBuTe COOTBETCTBHE:
Buo eazoeoeo npoyecca: Ycnosue npomexanusi npoyecca (015 dauHou maccol 2aza):
1) wu30TEPMUUECKHIA TIPOIIECC A.p=const
2) HW30XOPUYECKHIA TIpoIecc b.Q=0
3) wu30bapuuecKuii mporece B.V=const
4) aguabaTHBIN TPOIECC I'.T=const

17. Cuna BHyTpeHHETO TpeHHs MEXIy claosiMu skuakoctd F=2 H. Ilpu yBenmuuenun B 2 pasa rpagueHTa
CKOPOCTH U YMEHBIIIEHNH B 2 pa3a IJIOLIaN CIOEB CHJIa BHYTPEHHETO TPEHUS CTAHET PABHOM:
A. 1H; b. 2 H; B. 4H; I'. 8§H.
18. BennunHa, KOJIMYECTBEHHO XapaKTEPHU3YOIas CIIOCOOHOCTh HAdIEKTPH30BAHHBIX TEJ OKAa3bIBATH
JNEKTPUYECKOe BO3JEHCTBHE Ha Jpyrue Teina M TMOJBEpPraTbCsi CaMUM JTOMY BO3AEWUCTBHIO,

Ha3bIBAETCH. ..
19. TMonb3ysicb  NPUHLMIOM  CYNEPIO3UIUM  TIOJIEH, Al
OTIPEIETTUTE HAIIPaBIIEHUE BEKTOpa HANPSKEHHOCTH @ @
pesynpTupytomero mnoias B Touke C, ecnum moine
CO3/IaHO PaBHBIMHU IO MOJYJTIO 3apSAaMHU. e
4 - . > 2
A.2. B.4. B.1. I.3. /1.5
20. HanpsbKeHHOCTh  Yepe3 MOTEHIMAl MOXKET OBITh V3

BBIpa)keHa CIeYIOIMM oOpa3om: £ =
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A. Qo(0, —9,): B. (0, —9,); B.gqy; T. (-grade); . Cpean npeyioKeHHBIX BAPUAHTOB HET BEPHOTO.

21. Jlyis onpesiesieHns HampsKEHHOCTH BIIEKTPOCTATHYECKOTO OISt PABHOMEPHO 3apsKEHHON OECKOHEYHOMN
IJIOCKOCTH B BaKyyM€ UCIIOJNIB3YETCs CleyroInas hopMmya;

A.E=0l/¢g,; B.E= ! %;B.E: ir’;l“.E: 1 Z;)i[.E:i.

Ay 1 drmeg, R® 2mey ¥ 2¢,

22. DIEeKTPUYECKUM TOKOM Ha3bIBAECTCS. ..
A. XaoTHYHOE JBWKCHHE YacTHI, B. HampaBleHHOE NBWKEHHE MOIEKYN, B. YIOpAIOYEHHOE IBUKEHHE
3apsHKEHHBIX YaCTHIL; T) JF000€ MPOM3BOIBHOE JBMKEHHE JIEKTPOHOB; M) CPEIM IPEUIOKEHHBIX BaPHAHTOB

OTBETOB HET BEPHOIO.
23. Pabora Toka onpezensercs kak dA = ...

P
A.Udq; B.IUR;B.Tdt : T.I°R; JI. cpeiu [peUIoKeHHbBIX BAPHAHTOB OTBETOB HET BEPHOTO.

24,

ammmmute 1 mpaBuino Kupxroda mst yzna A u 2 npasmio 1t koatypa ABC/L.
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25. Tpu OXMHAKOBBIX COMNPOTHBIICHUS COEIMHEHBI JBYMs criocobamu. OmNpeneinTb, B KaKOM CIIydae
coTpoTHBJIeHHE lenu Oomnbire. Ha ckombko?

] L, ~—T ¢t
] T
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