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1 IInanupyemMsble pe3yJibTaTbl 00yYeHHUS

Mo TMCHUIIJINHE, COOTHECCHHBIC C YCTAHOBJICHHBLIMU B

OITOII BO nnaukaTopaMu J0CTHKEHUS KOMIIeTeH UM

1.1 llepeyenb KoMneTeHU M, (POPMHUPYEMBbIX Y4eOHOM JUCIUIITTHHOM

KOI{ U HAMMCHOBAHUEC KOMIICTCHIINH

HNnaukaTopbl 10CTHKEHU ST KOMIeTEeH Ui
Ilnanupyemble pe3yJabTaThl 00y4YeHUs

Oo6menpodgeccuoHaIbLHAsE KOMIETEHIUsI
OIIK-1. Cnocoben pemars tumossie | OIIK-1.1 3naeT ocHOBHBIE 3aKOHBI MAaTEMaTHUYECKHUX,
3aJ1auu npo(eCCHOHANBHOM | CCTECTBCHHOHAYYHBIX U obrrenpodeccuoHaIbHBIX
HeSITCIbHOCTHU Ha OCHOBE 3HaHHI>'I JUCITUIIINH, HCO6XOI[I/IMBIX JJId pCHICHU A

THUIIOBBIX 33J1a4 B 00J1aCTH B 00JIACTH arpOHOMUU
OIIK — 1.2 Ymeer NpUMEHATHh 3HAHUS OCHOBHBIX
3aKOHOB MaTeMAaTHYECKUX U €CTECTBECHHBIX

HayYK JJIs pelIeHus] CTaHJapTHHIX 3a71a4 B 00JacTH
arpOHOMUH.

OIIK 1.3  Bmageer  MH(OPMAIMOHHO-
KOMMYHUKAITMOHHBIMHU TEXHOJIOTHUSIMU B PEIICHUN
TUTIOBBIX 3a71a4 B 00J1aCTH B 00JIaCTH arpOHOMHUH.

OCHOBHBIX 3aKOHOB MAaTe€MaTHYeCKUX H
€CTECTBEHHBIX HayK C TPUMEHEHUEM
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHH.

2. llesm u 3a1a4u OCBOCHUSA Y4eOHOM AUCHUIINHBI, MECTO JUCUMILIMHBI B CTPYKTYype
onoIt

JNuctunmuaa ®dusnka oTHocuTcs K oOsi3arensHOM dacth b1.0.14 ocHOBHOUW mpodeccHoHAIbHON
00pa3zoBaTeNIbHON TPOrpaMMBbl  BBICIIEr0 OOpa3oBaHHUS IO HampaBiieHWIO moarotoBku 35.03.04
ArpoHOMUSL.

Henabo TUCHUITUHBISBIISETCS:

O3HAKOMJICHHE C OCHOBHBIM HaumOoiee O6I]_II/IMI/I (1)I/I3I/I‘IGCKI/IMI/I ABJICHHUAMU W 3aKOHAMHU W HX
TECOPETUYCCKUM 06OCHOBaHI/IeM, IMOTYUYCHHUE HABBIKOB IPUMCHCHHA IIOTYUYCHHBIX 3HaHUN K PEHICHHUIO
MIPAKTHYECKUX 3aJ1ad, YMEHHI UCIIOIL30BaTh OTH 3HAHUS B MPOo(ecCHOHATHLHON EITEILHOCTH U (DOpMHUpPOBAHNE
HEOOXOAWMBIX KOMIIETEHIMH, a TakkKe COo3JaHus (PyHAaMEHTAIBHOW 0a3bl AJISl YCIENTHOTO OCBOGHHS psiia
JACIUTUINH MTPUKIATHOTO XapaKTepa.

J1y1s BbIpaOOTKHM Y COBPEMEHHBIX CIELIMATUCTOB C BBICIIUM 00pa30oBaHUEM HEOOXOIUM bIX
MeTO0/10B (PM3UUYECKOTO UCCIEI0BAHUA HEOOXOIUMO peuieHue ciedyrouux 3a0ay.

M3y4eHHEe OCHOBHBIX COBPEMEHHBIX (PM3MUECKUX MPECTABICHNN YeIoBeKa 00 OKPYKAIOIIEM MHUPE;
OBJIAJACHHUC (I)YHI[aMCHTaJ'H)HBIMI/I (1)I/I3I/ILIGCKI/IMI/I IIOHATUAMH, TCOPHUAMH M 3aKOHaAMH, a TaK¥XeE
MeTOoaaMH (PU3HIECKOTO MCCIICIOBAHUS;

YCBOGHHE METONOB M IPHEMOB pEIIeHUs 3a7ad M3 pasNHYHbIX obnacted ¢u3mkm u Oymyrien
CIICIITMAJIBHOCTH.

3. O0bem yuyeOHOH AUCHMILIMHBI B 3a4YeTHBIX €IMHHLAX C YKa3aHMEM KOJMYeCTBa
aKajeMHYecKHX YacOB, BbIIeJIeHHbIX HA KOHTAKTHYIO padoTy 00y4aloluxcs ¢ npenojaaBaresieM
(mo BUAaM y4eOHBIX 3aHATHI, TEKYIIMA M NMPOMEXKYTOYHbIH KOHTPOJb IO JMCUHMILINHE) U HA
CaMOCTOSITEIbHYIO pa0doTy 00y4aronuxcs

3aoyHas popma 0OyueHUs

Buj yue6HOH paboTh 3 cemectp
OO011ast TpyA0€MKOCTb AUCIUIINHBI, 3aU€THBIX €AUHUI] 4
4acoB 144
AyauTOpHas (KOHTAKTHas1) padoTa, 4acoB 14,3
B T.Y. 3aHSTHUS JIEKLIMOHHOTO TUMA 6
3aHSATUS CEMUHAPCKOTO TUMA 8
IIpomexyTouHas aTTecTalus 0,3




CamocrosiTesibHast paboTa 00y4arOMXCsl, YaCOB 120,7
B T.4. KypcoBasi pabora -
KoHTpoJib (caMoCTOsITE/IbHASI/KOHTAKTHAS) 9
Bua npomexyro4Hoiu arrecTaluu JK3aMEH

4. Coaep:xkanne JUCHUIIMHBI, CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEIE€HHOI0 HA HUX KOJIMYECTBA aKaJeMUYeCKHUX YaCOB U BU/IOB YUeOHBIX 3aHATHI
4.1 Ilepeuens pazoenoe OuCUUNIUHDBL C YKAZAHUEM HPYOOEMKOCHU AYOUMOPHOU (KOHMAKMHOIL) U
camocmoamenvHoil padomaol, U006 KOHMPOel U nepeyHa KOMnemeHyuil

3aouHas popma oOydeHHS

TpynoeMKoCTh, 4acoB Kon
B TOM YHUCJIE HaumenoBanue  |KOMIIETEH
HanMeHnoBaHue pa3ziennos u TeM ayIUTOPHOMN OLICHOYHOI0 LHH
BCEro .\ |camocTosTen
(KOHTaKTHOM) N cpencraa
BHOW paboTHI
paboTHI
Paznen 1. Mexanuka. Konedoanus u 24 4 20 Oruer o OIIK-1
BOJIHBI naboparopHo# pabore,
1.1. KuHemaruka ¥ JUHAMHUKA 8 - 8 cobecesioBanme,
1.2. DHueprus. Pabora 4 2 2 KOHTpOJILHAs pabota,
1.3. PensiTuBHCTCKAs MEXaHUKa 2 - 2 reet
1.4. DneMeHTBI MEXaHMKH CILTONIHBIX 4 ) 4
cpen
1.5. l'apmonmdeckre KoneOaHus u 6 2 4
BOJTHBI
Paznen 2. Mouiekyasipuas pusuka u 24 5 99 OTYeT 110 OIIK-1
TEPMOAMHAMHUKA nabopaTopHoii padore,
2.1. OCHOBBI MOJNIEKYIISIPHO- 14 2 12 cobecenoBaHue,
KHHETHYECKOU TEOPUHI KOHTpOJIbHast pabora,
2.2. TepMoaMHAMHUKA 10 - 10 TecT
Pazpmen 3. DiekTpryecTBO 24 2 22 Oryer no OIIK-1
3.1. DIeKTpOCTaTHKA 10 1 9 nmabopaTopHoii padore,
3.2. TTocTOSHHBIH HIEKTPHYECKHl TOK cobecenosate,
14 1 13 KOHTpPOJbHAs paboTa,

TecT
Paznen 4. Marnetusm 24 2 22 Ortuer 1o OIIK-1
4.1. DIeKTPOMAarHETH3M 12 - 12 1mabopaTopHoii padore,
4.2. DIeKTpOMAarHUTHas MHIyKIHS U cobecenopane,
TepeMeHHBIi TOK 12 2 10 KOHTPOJBbHAs paboTa,

TECT
Paznen 5. OnTuka. KBantoBast 2 5 99 Ortuer no OIIK-1
¢usnka nmabopaTopHoii padore,
5.1. BonHOBas onTHKa 12 2 10 cobecenosane,
5.2. KsanToBas pusnka 12 - 12 :;)ZITTPOHBHM patora,
Paznen 6. ®usuka aromMa, aTOMHOT0 147 2 127 OIIK-1
A/1pa M 3JIeMEHTAPHBIX YaCTHIL ’ ’ Otuer o
6.1. Atom S - S nmabopaTopHOil pabote,
6.2. DOnemeHTHl U3KMKU TBEPIOTO Tea 5 - 5 cobeceioBaHue,
6.3.ATOMHOE PO 5 2 3 KOHTpONbHas ~ pabora,
6.4. DnemMeHTapHBIC YACTHIIBI U 57 i 57 TecT
¢u3nvecKasi KapTHHA MHUPa ' '
Koxrrpo.s 9,3 0,3 9 |Ixsamen Olk-1
(camMocTOsiTe/IbHASI/ KOHTAKTHAas)
HToro 3a cemecTp 144 14,3 129,7




Hpumepubu? nepeueénb OUeHOUHbLX cpedcme ons meKyuieco KOHRmpaoJia ycnesaemocmu

Ne | HaumenoBanme | KpaTkas xapakTepHCTHKa OLIEHOYHOI'O CPElCTBa [IpencraBnenue
/T | OLEHOYHOTO OLIEHOYHOTO
CpeAcTBa cpexncTBa B Gone
1 3amaua CpencTBO  OIGHKM YMEHHUS TNPUMEHATh moinydeHHble | KoMmiekt 3agad u
(mpakTH4eckoe | TeOpeTHYeCcKHe 3HaAHMS B MPAKTHUECKONW CUTYaIUH. 3aJlaHui
3aJlaHue, 3anaya (3a7aHue) AODKHA ObITh HAaIpaBJCHA HAa OLICHUBAaHUE
nabopatopHas TeX KOMIIETEHLIUH, KOTOpbIE MOJIeXAT OCBOEHHIO B JAHHOM
paborta) JUCLMIUIMHE, JOJKHA COIEP)KaTh YETKYI0 MHCTPYKIUIO TI0
BBITIOJTHEHUIO WJIM AJITOPUTM JEUCTBHUIA.
2 CobecenoBanue | CpencTBO KOHTpOIS, OPraHM30BAHHOE KaK CIelHaibHas | Bompock ()
Occema mpernojaBaTedas ¢ OOYYarOIIMMCS Ha  TEMbI, | TeMam/pasjenam
CBSI3aHHBIE C U3y4YaeMOW JMCIUIUIMHON, U PaCCUUTAHHOE HA | JIUCIUILJIMHBI,
BBISICHEHHE  OObeMa  3HaHWi  00ydYaromierocs MO | MpEJICTaBIeHHbIE B
OIIpeNieNieHHOMY pa3zieny, TeMe, mpodiemMe | T.I1. TIPUBSI3KE K
KOMIICTCHIIUAM,
MPENYyCMOTPEHHBIM
PII/
3 Tect CucremMa CTaHIAPTU3WPOBAHHBIX 3aJaHUi, MMo3BoJsAtomas | Do TECTOBBIX
ABTOMAaTU3HUPOBATh NPOLENYPY U3MEPEHUSI YPOBHS 3HAHMM U | 3aaHUI
YMEHHI 00yJaromerocs.
4 KonTtponrHas CpenctBo TmpoBepKM yMEHWH TMPHUMEHATh TNOdydeHHble | KommekT
paborta 3HAHUA JUIS PElIeHHs 3aJad OINpeeIEeHHOr0 THIAa IO TeMe | KOHTPOIBHBIX
WK pa3aeny 3a7laHu o
BapHaHTaM
5 Pedepar IIponyxt CaMOCTOSITENIbHOM paboThI crynenra, | Temsl pedepaTos

MIPEICTABIISIONINA COOOH KPaTKOE M3JI0KEHUE B TUCHMECHHOM
BHJIe TIONYYEHHBIX PE3yJbTaTOB TEOPETUYECKOrO aHajm3a
OTPENCICHHON  HAay4YHOH  (y4eOHO-HCCIIEeIOBATEIIHCKON)
TEMBI, TJ€ aBTOP PaCKPBIBAET CyTh MCCIEAyeMON TIPOOIEMEI,
MIPUBOIUT PA3NUYHBIE TOYKH 3pPEHUS, a TaK)Ke COOCTBEHHEIE
B3TJISIBI HA HEe.

4.2. Conepxanue JUCUMILIMHBI 110 pa3aejiam

Pa3zpen 1.Mexanuka. Kojie0anusi 1 BOJIHBI
Iesn - npuoOpeTeHne TEOPETUYECKUX U MTPAKTUYECKUX HABBIKOB (PM3UUECKOTO UCCIIEOBAHUS,
Ha OCHOBE 3HaHUH (pyHIaMEHTaIbHBIX 3aKOHOB MEXaHUKH.
3agauM — HAy4uTh CTYJCHTA BJIaJIeTh METOIaMU pELeHHs 3a/1a4 110 JAHHOMY pa3zieny (GU3HKH.
Ilepeyennb y4eOHBIX 3J1€MEHTOB pa3jeJia:
1.1. KunemaTrnka ¥ TMHAMHUKA.
MarepuanbHasg Touka. AOCONIOTHO TBEpPAOE Teno. BekTopHbIM (KOOpAMHATHBIN) MeTo[
ONMCAHUSA OTHOCHUTENBHOIO [JBMXKEHHMS MaTepualbHOM TOukd. KuHeMarmdeckue ypaBHEHHS U
TpackTopusi IBIWKEHHS. CKOpPOCTh M YCKOPEHME TOYKM KaK IPOM3BOJHBIE pajnyca-BEKTOpa II0
BpeMeHH. CKOpPOCTh U yCKOPEHHE IPHU KPUBOJIMHEWHOM IBM>KEHMH. HopManbHOE M TaHr€HLHAIbHOE
YCKOPEHHM. [IBUIKEHHME YaCTULIBI 110 OKPYKHOCTH. YTJIOBask CKOPOCTh U YIIIOBOE YCKOPEHHUE, UX CBSA3b
C JIMHEHHBIMU CKOPOCTSMH M YCKOPEHMSAMHU TO4YEK Bpawmawomerocs tena. llocrymarensHoe u
BpalaTenbHOE ABHKEHHS aOCOIIOTHO TBEPJIOTO Tea.
3aKOH MHEPLMH U MHEPLIMAIbHBIE CUCTEMBI OTCUETA. 3aKOHBI IMHAMUKN MAaT€pUAIIbHON TOYKH
U CHUCTEMbl MaTepHaJbHBIX TOYEK. BHemHue u BHyTpeHHHE cuibl. LleHTp Macc (LEHTp HHEPIMH)
MEXaHUYECKOM CUCTEMBI U 3aKOH €0 ABM)KEHHS. 3aKOH COXPAHEHHUs UMITylibca. PeakTuBHas cuia.
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3aKOH BCEMHUPHOIO TArOTEHUs. ['paBUTAallMOHHAs IOCTOSHHAs. ['paBUTAlMOHHOE TOJE.
VYckopenune cBoOOHOTO mazeHus. [IBmwkenHue Ten y moBepxHocTd 3emiuu. IlepBas kocmuueckas
CKOpOCTb.

Cunbl ynpyroctu U TpeHud. JlMHaMuKa BpallaTelbHOIO ABMXKEHHUS. MOMEHT CUJIbI, MOMEHT
MHEPLUMH M MOMEHT HMIyJbca. MOMEHT CHJIBI OTHOCHUTEIBHO OCH. MOMEHT HMIyJbca Tela
OTHOCHUTEIIBHO OCH. YPaBHEHUE IMHAMUKH BpaALIATEIBHOIO ABMXKEHHUS TBEPJAOTO TEla OTHOCUTEIBHO
HENno/JABWKHOM ocu. KuHeruueckass 3Heprusi BpallaroIIerocs: Teja. 3aKOH COXpPaHEHUsS MOMEHTa
HMITYJIBCA U €T0 CBA3b C U30TPOITHOCTBIO IPOCTPAHCTBA.

1.2.Oneprus. Pabora.

3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUN

DOHeprusi Kak yHHUBEpCaJbHAs Mepa Pa3MYHbIX (OpM NIBWKEHHUS M B3auMoJeiicTBus. Pabora
nepeMeHHoOM cuibl. KuHeTndeckas sHEpTHsl MEXaHUYECKOW CUCTEMBI U €€ CBSI3b C pa00TON BHEIIHUX U
BHYTPEHHUX CUJI, IPUJIOKEHHBIX K CUCTEME.

[Tone kak ¢gopma mMarepuu, OCYIIECTBISAIONIAS CHUIOBOE B3aUMOJIEHCTBHE MEX]y YacTHLIAMU
BelecTsa. lloTeHnmanbHas SHEPrusi MaTEpUAIIBHOM TOYKM BO BHEIIHEM CHJIOBOM IIOJIE U €€ CBS3b C
CWIIOHM, JeHCTByIOIIEH Ha MaTepuaiabHyl0 Touky. lloHsTHe o rpanueHTe ckajusgpHOW (yHKIUU
koopauHat. Ilonme wneHTpanbHbiX cuil. [loTeHIManbHas SHEPrUs CUCTEMbl. 3aKOH COXpaHEHUs
MeXaHW4yecKoil sHepruu. Juccumnanusi sHepruu. 3aKOH COXpaHEHHsS M MpPEBpAIleHHs] SHEPTUU Kak
MPOSIBIIECHNE HEYHUUYTOXKUMOCTH MaTepuu U e€ nBwkeHus. [IpuMeHeHHe 3aKOHOB COXpaHEHMs K
CTOJIKHOBEHUIO YIIPYTUX U HEYNPYTUX TEJ.

1.3.PensTuBrCTCKAas MEXaHUKA.

[Ipunnun otHocutenbHocT [Manunes. [IpeoGpaszoBanus [Manunes. HemneprmanbHble cUCTEMBI
orcuéra. Cunel mHepuuu. Cunma Kopuommca. 3akoHBI COXpaHEHUS B HEMHEPLUHMAIBHBIX CUCTEMAaxX
OTCY€Ta.

[IpuHIIMTT OTHOCUTEIBLHOCTH B PEIIITUBUCTCKOM MexaHuke. l[locTynmarel cnenualibHON TEOpUU
oTHocutenbHOCTH. [IpeoOpazoBanue Jlopenma. [lonstre ogHoBpeMeHHOCTH. OTHOCHTENBLHOCTD JUTMH
U MPOMEXYTKOB BpeMeHHU. VIHTepBan Mexay COOBITHUSAMU M €r0 MHBAPHMAHTHOCTH MO OTHOLICHMIO K
BbIOOPY MHEPIHAIBHON CUCTEMbI OTCYETA KaK NPOSBICHHUE B3aMMOCBSI3U MPOCTPAHCTBA U BPEMEHHU.
PensTUBUCTCKUIT 3aKOH CJIOXKEHHS CKopocTe. PenmaruBuctckuii umiynbC. (OCHOBHOW 3aKOH
PEIATUBUCTCKON AMHAMHUKM MaTE€PUAIBHOW TOUYKU. PENATHBHCTCKOE BBIPAKEHUE JUISI KUHETHYECKOMN
SHepruu. B3auMoCBA3b Macchl U 3HEPTUU. DHEPrus CBs3U cucTeMbl. COOTHOIEHHE MEKIY IOJHOU
SHEprUued W UMIIYJbCOM 4YacTULbl. ['paHMIBI NPUMEHUMOCTH KJIACCUYECKOH (HBIOTOHOBCKON)
MEXaHUKH.

1.4. DneMeHTBl MEXaHUKH CIUIOIIHBIX CpEJl.

OOmre cBOMCTBAa KHJIKOCTM M Tra3a. YpaBHEHHE paBHOBECUS M JIBUKEHUS >KMIKOCTH.
WneanpHas xuaxocTs. ['uapocratuka HecxumMaeMon xKuakocTd. CTallMOHApHOE TEYEHHUE UICaNbHON
KUJIKOCTH. YpaBHEeHUE bepHyiuin.

Bsskas sxunkocts. Cunbl BHYTpeHHEro TpeHMs. CTallMOHapHOE TEUYEHHUE BA3KOM JKHMIKOCTH.
@opmyna Ilyazeiina. dopmyna Crokca. ['mapoauHamuueckas HeycToWuuBocTh. I[loHsiTHe O
TypOyJIeHTHOCTH. [IBHKEHHE TeJl B )KUJKOCTAX U rasax.

WneanbHo ympyroe Teno. Ynpyrue nedopmanuu U HanpsbkeHus. 3akoH ['yka. [lnactuueckue
nedopmanuu. [Ipenen npouynoctu.

1.5. 'apmoHMueckue KoneGaH!us U BOJHBI.

Konebanusa. Mexanuueckue kosebanus. KuHemaTnueckue XapakTepUCTUKH TapMOHMYECKHX
kosnebanuil. JnddepennuanbHoe ypaBHeHUE TrapMOHMUYECKUX Kosiebanui. [IpyXxuHHBIN, pu3ndeckuit
U MaTeMaTU4eCKUH MasTHUKH. ODHEprus rapMOHHYECKUX KoyiebaHui. CioxeHHe rapMOHUYECKHUX
KojeOaHUH OJIHOTO HalpaBlIeHUs U OJWHAKOBOM dacToThl. buenus. CrnoxeHus B3auMHO
NEepIeHANKYISApHbIX KojeOanuil. JuddepennmanbHoe ypaBHEHHE 3aTyXaloIIUX KoOJIEOaHUH U €ero
pemenue. uddepenmansHoe ypaBHEHNE BBIHYXICHHBIX Kojiebanuil. [lonsTre o pe3oHaHce.

Mexanu3m 00pa3oBaHMsI MEXaHWYECKUX BOJH B yHpyroil cpene. IlpononbHble U nonepedHsie
BoJIHBL. CHHYycOMJIaJIbHBIE (TapMOHUYECKUE) BOJIHBL. YpaBHeHHe Oeryiieil BoJHBI. J[nMHA BOJIHBI U
BOJIHOBOE 4HClI0. BosHOBoe ypaBHeHue. Pa3oBas CKOpOCTb. ODHEprus BOJIHBL. Bekrtop VYwmosa.
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BosHoBoM# naker. I'pynmnoBas ckopocts. KorepeHTHOCTb.
Wutepdepentus BoiaH. OOpa3oBaHUe CTOSIYUX BOJH. Y PaBHEHUE CTOSUYEH BOJIHBI U €TO aHAIU3.

Pa3nen 2. MogekyJsipHasi puznka 1 TepMOIMHAMHUKA

Lesn - nproOpeTeHne TEOPETUYECKUX U MPAKTUYECKUX HABBIKOB (PU3MUECKOTO UCCIIETOBAHMS,
Ha OCHOBE 3HAaHWH (pyHIaMEHTAIBHBIX 3aKOHOB MOJEKYIAPHON (PU3UKH U TEPMOAUHAMHUKH.

3agauM — HAYYUTH CTYJICHTA BJIAJIETh METOIAMH PEIICHHS 3a/1a4 110 JAHHOMY pa3zieny (GU3HKH.

Ilepeuenb yueOHBIX 3J1eMEHTOB pa3jieJia:

2.1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

TepMoMHAMUYECKUI M CTAaTUCTUYECKUI METO/IbI UCCIeI0BaHMsl. MaKpOCKOIIMYECKOE COCTOSHUE.
Makpockonryeckue napamerpbl Kak CpeJHAE 3HAYECHHUSI.

W3omponeccel M 3aKOHOMEPHOCTH HMX MpoTekaHus. AOCOINIIOTHas TeMIrepaTypHas IlKala.
VYpaBuenue Knanelipona-Menpeneesa.

Mopnens wuneanbHoro rasa. BbIBOJ ypaBHEHHMS MOJEKYISIPHO-KHHETUYECKOW TEOopuu
UJeanbHbIX Ta30B JJIs JIaBJICHUS U €ro cpaBHeHUe ¢ ypaBHeHHeM Knaneiipona-Menneneesa. Cpennss
KMHETUYeCKasi 3HEprusi MojeKkyil. MOoJeKyIsIpHO-KMHETUYECKOE TOJIKOBaHHWE TEPMOJAMHAMUYECKOM
TEeMIIEpaTyphbl.

3akoH MakcBeuia Al pacrpesieleHus MOJIEKYNl UACaTbHOTO ra3a Mo CKOPOCTSM M SHEPrusM
TEIUIOBOrO JIBMKeHUs. bapomerpuueckas ¢opmyna. 3akoH bosbliMana 1l pacipeeneHus 4acTul] BO
BHEIIHEM MOTEHI[HALHOM MoJie. Cpe/lHee YUCIIO CTOJIKHOBEHUN U CpelHss JJTMHa CBOOOJHOTO Ipobera
MOJIEKYJI.

SBnenns nepenoca. Auddysusa. Kosdpdbuuuent nudpdysun. Audpdy3us B razax, KUIKOCTIX U
TBEPABIX Tenax. TemnonpoBoaHocTh. KoadduumeHnt TermonpoBoaHoCcTH. TeMnepaTyponpoBOIHOCTb.
Bszkocth. KoadduiineHTs1 BA3KOCTH ra30B U KUIKOCTEH.

Uucno cremeHnedd cBOOOIBI MOJIEKYJBI. 3aKOH PaBHOMEPHOTO PACIPEICICHHUS SHEPTUHU T10
CTETEHsIM CBOOOJbI MOJIEKYJ. BHYyTpeHHsIs1 sHeprusi uaeanbHOro rasa. Pabora rasza npu u3MeHEHHH
ero oobéma. KommuectBo temmoTel. Temnoémkocts. [lepBoe Havamo tepmoauHamMuku. [IpuMeneHne
MEepBOro Hayaja TEPMOJMHAMHUKM K H30IpolieccaM M aauadaTHOMY MpPOLECCY HJIEalbHOrO Tasa.
3aBUCHMOCTD TEIJIOEMKOCTH MJI€AJIbHOTO T'a3a OT BUAA MpoIecca.

2.2. TepMoTMHAMHUKA.

Oo6patumbie 1 HeoOpaTtumble mponecchl. Kpyrooit mponecc (k). TerioBble ABUTaTead U
xosionuibHble MamuHbl. [{ukin Kapao u ero KIIZI. Bropoe Havasnio Tepmoaunamuku. HezaBucumMocTh
KITJI nukna KapHo ot mpupoabl pabodero Tema. DHTPOMUA. DHTPOIUS HICATHHOTO TOJIKOBAHHE
BTOPOTr0 Hayajia TEPMOIUHAMUKHU.

Peanbubie raspl. Cuiabl U NMOTEHUUAIbHAS SHEPrUsl MEXKMOJIEKYJISIPHOIO B3aUMOJICHCTBHSL.
VYpasuenue Ban-nep-Baanbca. M3otepmsl Ban-nep-Baasnbca.

TepmoanHaMKKa MOBEPXHOCTU paszeinia AByX cpeld. [loBepXHOCTHas 3HEprusi U HaTSHKEHUE B
xuakoctsax. CMauuBanue. [[aBiaeHue no1 MCKPUBIEHHON MOBEPXHOCTHIO KUJAKOCTU. KanuispHOCTS.

®dazoBble npeBpaieHus. @a3oBbie quarpaMmbl. Kputuueckoe cOCTOSHUE.

Kunkue kpucTaibl.

Paznen 3. DuekTpuvecTBo

Ilesm - nproOpeTeHne TEOPETUYECKUX U MPAKTUYECKUX HABBIKOB (PU3MUECKOTO UCCIIE0BAHMS,
Ha OCHOBE 3HAaHUH (QyHJaMEHTAIbHBIX 3aKOHOB 3JIEKTPOCTATUKU U MOCTOSITHHOTO TOKA.

3agauM — HAy4UTh CTYJICHTA BJIaJIeTh METOIaMH pELIeHHs 3a/1a4 110 JAHHOMY pa3zeny (PU3HKH.

IlepeyeHb y4eOHBIX 371eMEHTOB pa3jeJa:

3.1.DnekTpocratuka.

3aKOH  COXpaHEHHUS  JIIEKTPUYECKOro  3apsaa.  Onekrpuyeckoe rmosie.  OCHOBHBIE
XapaKTEPUCTUKU DIIEKTPOCTATUYECKOTO TOJIA — HANpPsDKEHHOCTh M MOTeHIMal. Hanpspk€HHOCTh Kak
IpaJueHT noTeHuuana. Pacyér snexTpocTaTuuyeckux nojeil MeroaoM cynepno3unuu. [IoTok BekTopa
HanpspkéHHOCcTH. Teopema Octporpajackoro-I'aycca uis 31€KTpOCTATMYECKOTO TOJS B BaKyyMe.
[Tpumenenne teopemsl Octporpaackoro-I'aycca k pacuéry mosisi. DJIEKTPUUECKOE T0JI€ B BEILIECTBE.
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CBoOosHBIE M CBSI3aHHBIC 3apsiibl B JAMAIEKTPUKAX. THIBI JAMANEKTPUKOB. ODIJIEKTPOHHAS U
OpHeHTalMoHHas nosspusanus. [lonspusoBaHHocTs. u3neKkTpuueckas BOCIPUUMYHMBOCTD BEILIECTBA.
DnexTpuueckoe cMmelleHue. JuaneKkTpuueckas IpoOHUIaeMOCTh cpeibl. BriunciieHne HanpsXEHHOCTH
110JIs1 B JU3JIeKTpUKe. CEerHeTOIEKTPUKHU. DIEKTPETHI.

[IpoBogHuku B anekTpudyeckoM noJie. [lose BHyTpM HpPOBOJHUKA M y €ro IOBEPXHOCTH.
Pacnipenienenue 3apsaoB B NPOBOJHHUKE. DJIEKTPOEMKOCTb YEIMHEHHOTO INPOBOJHUKA. B3anmHas
€MKOCTh JIByX IpoBOJHHKOB. KoHaeHcaTtopbl. DHEprus 3apspKeHHBIX MPOBOJHKKA, KOHAEHCATOpa U
CUCTEMBbI IPOBOIHUKOB. DHEPIHUA MEKTPOCTATUYECKOTO 1oJIsl. O0bEMHAs IUNIOTHOCTh SHEPTUH.

3.2.IToCTOSTHHBI NEKTPHUECKHII TOK.

ITOoCTOSHHBIM AJIEKTPUYECKUM TOK, €ro XapaKTEepPUCTHKM M YCIOBUA CYLIECTBOBAHMSL.
Knaccuueckast 35eKTpoHHAsE TEOPHs JIEKTPOIPOBOJIHOCTH METAUIOB U €€ ONBITHbIE OOOCHOBAHUS.
BeiBog 3akona Oma B auddepeHuuanbHo ¢GopMe M3 3IEKTPOHHBIX IPEACTaBICHUM. 3aKoH
Bunemana-®panna. 3akon Oma B uHTErpainbHoi popme. Pa3HOCTh MOTEHITMAIOB, JIEKTPOIBUKYIIAS
cuna, HanpspkeHue. 3akoHbl Kupxroda. 3axon [xoyns-Jlenna. DNeKTpUYeCKU TOK B BaKyyMe.
PabGoTta BpIXOHa SIEKTPOHOB W3 MeTaia. TepMOAIEKTpPOHHAas »Muccusa. Tok B razax. [lma3zma.
DONEeKTPONPOBOIHOCTh  DJIEKTPOIUTOB. 3akoHbl Dapazaes. DJNEKTPOIU3 W €ro MNpUMEHEHHE.
Tepmonnexktpuueckue sBieHus. KoHTakTHast pa3HOCTh MOTEHIMAJIOB.

Paznen 4. MarveTusm

esn - mproOpeTeHne TEOPETHUECKUX U MPAKTUUECKUX HABBIKOB (PU3MUECKOTO MCCIICIOBAHNUS,
Ha OCHOBE 3HaHUH (PyHIaMEHTATBHBIX 3aKOHOB JIEKTPOMAarHeTU3Ma.

3agaum — HAYYUTh CTYJEHTA BIAJACTh METOJAMH PEIICHUS 3a/1a4 110 TaHHOMY pa3zieny (pu3uku.

Ilepeyenb yueOHBIX 3J1eMEHTOB pa3jena:

4.1.9neKTpoMarueTusMm.

MaruuTHO€e noJjie. MaruutHasi MHAYKIUA. 3akoH AMniepa. MarHUTHOE moJie Toka. 3akoH buo-
Cagapa-Jlannaca 1 ero npuMEHEHHUE K pacy€Ty MarHUTHOTO T0Jisl. MarHUTHOE MOJIE MPSIMOJTMHEHHOTO
MIPOBOJIHMKA C TOKOM. MarHurHoe nojie KpyroBOoro TOKa. MarHWTHbIH MOMEHT BHUTKAa C TOKOM.
BuxpeBoii xapakTtep MarHMUTHOTO IOJIs. 3aKOH ITOJHOTO TOKa (IUPKYJALMS BEKTOpPa MarHUTHOM
WHIYKIWW) AJI1 MAarHUTHOTO TOJIsE B BAKYyM€ U €ro MPUMEHEHHE K pacuéTy MarHUTHOTO T0JI TOPOUIa
U JJMHHOTO cojeHouaa. JlelicTBME MarHUTHOrO Mojs Ha ABWXKymuica 3apsan. Cuna Jlopenia.
JIBUKEHHE 3apsyKEHHBIX YAaCTULl B MarHUTHOM noJje. [IpuHumn 1eicTBUS HUKINYECKUX YCKOpPUTEIeH
3apsokeHHBIX dacTtuil. Oddext Xomra. MI'Jl-renepatop. KoHTyp ¢ TOKOM B MarHMTHOM TIOJIE.
Marnuthbii notok. Teopema Octporpaackoro-I'aycca. Pabora nmepemenienust mpoBOJHUKA U KOHTYpa
C TOKOM B MarHUTHOM I10JI€.

MarnutHOoe TmOJ€ B BemleCTBE. MAarHWTHbIE MOMEHTBI aTOMOB. THIIBI MAarHETUKOB.
HamarunueHHocts. MHKpPO M Makpo TOKH. ODJIEMEHTapHas TEOpUs JAua- MU IapaMarHeTu3Mma.
MarnuTHas BOCIPUMMYHMBOCTh BELIECTBA U €€ 3aBUCUMOCTH OT TEMIEPATYypbl. 3aKOH IOJIHOTO TOKa
JUIsl MAarHUTHOTO T0JIs B BeuiecTBe. HanpsykeHHOCTh MarHUTHOTO 10Jis. MarHuTHas NpoOHULAEMOCTh
cpenbl. @eppomarHeTuku. OnbiTel CtonetoBa. KpuBas HamarHuuMBaHUs. MarHUTHBIM THCTEpPE3UC.
Touka Kropu. Jlomensl. CrinHOBas mpupoaa GpeppoMarHeTusma.

4.2. DneKTpOMarHuTHasi UHAYKIUS U IEPEMEHHBIH TOK.

SIBnenune oaexkTpoMarHuTHON uWHAYKIUU (ombiThl Dapanges). I[lpaBwno Jlenma. 3akon
ANIEKTPOMarHUTHOW MHAYKUMM M €ro BBIBOJ M3 3aKOHA COXpPAaHEHUs JHHepruu. SBiueHue
caMOMHAYKIMH. MHAYKTUBHOCTh. TOKM MpHU 3aMbIKAaHUU W Pa3MbIKAaHUM Lenu. SIBlIeHHE B3aUMHOU
WHAYKIUWA. B3auMHas HWHIYKTUBHOCTb. ODHEPrHsi CUCTEMBbl MPOBOJHUKOB ¢ TOKOM. OOBEMHas
IJIOTHOCTh SHEPTUHM MAarHUTHOTO 1oJisl. Llenn nepeMeHHoro Toka.

OcHoBbI Teopur MakcBesuia Ajs 2IeKTPOMarHUTHOTO ToJisl. BuxpeBoe anekrpuueckoe nose. Tok
cMerteHus. YpaBHeHus: MakcBeria s SIeKTPOMAarHUTHOTO TIOJISl B MHTETPaIbHOM (hopMme.

I'apMoHMUeckre >MEeKTPOMAarHUTHBIE KoJIeOaHMs W MX XapakTepuctuku. JuddepeHimanpaoe
ypaBHEHHE DJJICKTPOMArHUTHBIX KOJIeOaHWA. ONEKTPUYECKH KOJeOaTeNbHBIH KOHTYp. OJHEprus
AIIEKTPOMArHUTHBIX Kojebanuil. JuddepeHinanbHoe ypaBHEHHE SIEKTPOMATHUTHBIX KOJIEOaHUH U
ero pemenne. JuddepeHnumanbHoe ypaBHEHHE BBIHYKJIEHHBIX KOJIEOAHWH U €ro perieHue.
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Amnutyzna u ¢das3a BIHYKIEHHBIX KojeOanuii. PesonaHc.
DOneKkTpoMarHUTHbIE BOJIHBL. (OCHOBHBIE CBOMCTBAa 3JIEKTPOMAarHUTHbIX BOJH. BosiHoBoe
ypaBHEHHUE. DHEPrus JIeKTpOMaruuTHbIX BOJH. [loTok sHeprun. Bexkrop Ymosa-IloitnTunra.

Pa3nea 5. OnTuka. KBantoBas ¢pusuka

Ienu - nproOpeTeHNE TEOPETUICCKHUX U MPAKTUYCCKIX HABBIKOB (PU3UYECKOTO MCCIICIOBAHUS,
Ha OCHOBE 3HaHUM (PyHIaMEHTAIBHBIX 3aKOHOB ONTUKH ¥ KBAHTOBOM (DU3UKH.

3aga4m — HAYIUTH CTYJCHTA BJIAJICTh METOJAMH PEIIICHUS 3a]1a4 110 JJAHHOMY pa3/ieny (HU3HKH.

Ilepeuenb yueOHBIX 3J1eMEHTOB pa3jeJia:

5.1.BonHoBas onTuka.

WuTepdepentms ceera. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. Pacuér
UHTEeP(DEPEHIITMOHHON KapTHHBI OT JIBYX KOT€PEHTHBIX HCTOYHUKOB. ONTHYecKast IJIMHA MTyTH.
HNutepdepenius cBeTa B TOHKUX MIeHKaxX. UTHTEpdepoMeTphl.

Hudpakuus csera. [Ipunuun I'toitrenca-®penens. Meton 3080 @penens. [psmonuneitnoe
pacnipoctpanenue cBeta. [{udpakuus Openens Ha KpyrioMm oTBepcTuu U aucke. Judpakuus
®paynrodepa Ha 0HOM menu U udpakinoHHOM peméTke. Paspemaromas crmocobHOCTh
OTNITHYECKUX MPUOOPOB.

Judpakuus Ha npocTpaHcTBeHHOH pemérke. @opmyna Bynbeda-bparra. [punnun
rojorpaduu. MccnenoBanue CTpykTypbl KpUCTAJUIOB.

OnTruecku HeoAHOPOHAs cpena. Jlucnepcus cBeTa

PacnpocTtpanenue cBeta B Bemiectse. ONTHYECKU HEOAHOPOIHAA cpena. ucnepcust ceera.
O6sracTi HOpMATBHOW M AHOMAJTLHOM TUCTIEPCUU. DJIEKTPOHHAS TEOPHUS TUCTIEPCUU CBETA.

[Tornomenue ceera. dpdexr Homepa. Mznyuenne BaBunosa-UYepenkona.

[Tongpuzanus cBera. EcrecTBeHHBIN 1 NOJISIpU30BaHHbIN cBET. [lonsipusanus ceeta npu
oTpaxeHuu. 3akoH bprocrepa. [[BoitHoe nydenpenomienue. OaqHoocHsie Kpuctaiuibl. [lomsiponiel u
MOJIApU3alMOHHbIE TPU3MBI. 3aK0H Mastoca.

5.2.KanToBas ¢usuka.

TennoBoe wu3nmyuenue. U€pnoe temo. 3akoH Kupxroda. 3akon Credana-boabpimana.
Pacnipenenenne sHepruu B crieKTpe aOCOMIOTHO Y€pHOTrOo Teia. 3akoH cMemieHus Buna. KBanToBas
runore3a u ¢opmyna I[lnanka. Ontudeckas nupomerpus. Buemnuii Gotosddekt u ero 3aKoHsI.
®dotoHbl. YpaBHeHHe OWHIITEHHA s BHemHero ¢otodddexra. Macca u umiynbc ¢GoTOHA.
JHaBnenue cBera. OnbiThl JIeOeneBa. KBaHTOBOE M BOTHOBOE OOBSICHEHUE AaBJICHUS cBeTa. DPdeKT
KomnToHa. /[nanekrnueckoe eqUHCTBO KOPITYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO
W3IIy4EHHUS.

OnpiTHOE 00OCHOBaHME KOPIYCKYJISIPHO-BOJIHOBOTO  Jyallu3Ma CBOWCTB  BEIIECTBA.
@®opmyna ge bpoitng. CooTHOLIEHHE HEONPENeAEHHOCTEN Kak IMPOSIBJICHUE KOPITYCKYJISPHO-
BOJIHOBOT'O JyaJM3Ma CBOMCTB MaTEPHH.

BonHoBast ¢yHkuus u e€ craTHCTUYeCKUW CMbIcH. OrpaHHYeHHOCTh MEXaHHYECKOTO
nerepMuHu3Ma. lIpUHIMO DPUYMHHOCTM B KBAaHTOBOM MexaHuKe. CTalMOHApHBIE COCTOSIHHMSL.
VYpasuenne Illpénunrepa ans cranumoHapHbIX cocrosiHMi. CBoOoaHas dactuina. TyHHETbHBIH
b dexT.

Yactuna B OAHOMEPHON MPSMOYTOJBHOM «IOTEHUUATBHOU siMe». KBaHTOBaHHE 3HEPruu U
HMITYJIbCA YaCTULBI. ["apMOHUYECKUI OCIIUILIIATOP.

Pazgen 6. ®u3nka aromMa, aTOMHOI'0 S/Ipa M 3JIEMEHTAPHBIX YaCTHI]

Ilesm - nproOpeTeHne TEOPETUYECKUX U MTPAKTUYECKUX HABBIKOB (PU3MUECKOTO UCCIIE0BAHMS,
Ha OCHOBE 3HaHUH (QyHJaMEHTAJIbHBIX 3aKOHOB (PU3UKHU aTOMa U aTOMHOTO sI/Ipa.

3agauM — HAyYUTh CTYJICHTA BJIaJIeTh METOIaMH PELIeHHs 3a/1a4 110 JAHHOMY pa3zieny (GU3HKH.

Ilepeyenb y4eOHBIX 3/1eMEHTOB pa3jeJia:

6.1.ATom.

Crpoenne aroma. OnbiTel Pesepdopna. Jluneituarsie cnektpsl atomoB. Iloctymatsl bopa.
Bonopoaonono6usie arombl. OnbiT @panka u ['epua.
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Oneir lrepna u I'epnaxa. Cnun snexktpona. CnuHOBoe KBaHTOBOE uucio. dDepMHUOHBI U
603onbl. [Ipuanun Ilaynu. Pacnpenenenue »neKTpoHOB B atoMe Mo cocTosHUAM. [lonstue 00
SHEPreTUYECKUX YPOBHSX MoJeKyd. CoekTpbl aroMoB M MoJjekyid. lloryomieHue, crioHTaHHOE U
BBIHY)KJICHHOE n3itydeHus. [lonsatue o nasepe.

6.2. DneMeHThI (PU3MKU TBEPIOTO Teja

dazoBoe MPOCTPAHCTBO. DieMeHTapHas sueiika. [InotHocts coctosumii. [lonsaTre o KBaHTOBOM
cratuctuke boze — OiHmreiina. @oToHHBIH W (OHOHHBIM ra3el. Pacmpenenenue (HOHOHOB IO
sHeprusM. TemnoémkocTh Kpucramuinyeckoil pemérku. CBepxrekydecTb. [loHsATHE O KBaHTOBOM
craructuke depmu-/lupaxa. Pacipenenenue 31eKTpoOHOB MPOBOIUMOCTH B METAJLIE 110 SHEPTUAM NPU
aOCoOJIOTHOM Hyse Ttemmeparypbl. JHepruss Pepmu. BnmsHue Temmeparypsl Ha pacmpeeiicHHe
NEKTPOHOB. YpoBeHb Depmu. BHYTpeHHS 3HEprus U TEIUIOEMKOCTh AIEKTPOHHOIO ra3a B METaJLIE.
DNeKTPONPOBOJHOCTh MeTAIIOB. CBEPXNPOBOAUMOCTb. MarHUTHbIE CBOMCTBA CBEPXIPOBOAHUKA.

DHepreTuyeckue 30Hbl B KpUCTa/u1ax. Pacnpenenenre 371eKTpOHOB MO 3HEPTeTUYECKUM 30HaM.
BanenTnast 30Ha U 30Ha IPOBOAUMOCTH. MeTanbl, IUAIEKTPUKHA U MOTYHPOBOAHUKH. CoOCTBEHHAs
MIPOBOJMMOCTh  MOJYIPOBOJHUKOB. KBa3suuacTHIbl — 53JEKTPOHBI MPOBOJUMOCTH U JABIPKH.
O¢ddexTuBHas Macca dieKkTpoHa B Kpucrtamie. IIpumecHas NpoBOJMMOCTb MOJIYIIPOBOJHUKOB.
DONEeKTPOHHBIM M JBIPOYHBIA MOMYNPOBOAHUKH. KOHTakTHBIE sBIeHUS. KOHTaKT 31€KTpPOHHOTO H
JBIPOYHOTO  TMOJYNpOBOJHUMKA  (p-N-Tiepexoll) W €ro  BOJbT-aMIIEpHAs  XapaKTEPUCTHKA.
®DoTO3NEKTPUYECKHE SABJIEHUS B IOTYNPOBOJHUKAX. JIFOMUHECIIEHIINS TBEPABIX TEl.

6.3. ATromMHOE SIpO.

3apsia, pa3Mep M mMacca aTOMHOro sijpa. MaccoBoe M 3apsiioBoe yuciaa. MOMEHT umnyibca
spa U ero MarHuTHeId MoMeHT. CocrtaB sapa. Hyknonsl. B3anmonelicTBue HyKJIOHOB U MOHSTHE O
CBOMCTBaxX M NpUpoJe sAepHBIX cuil. JleheKT Macchl 1 SHEpTrus CBSA3U sApa.

3aKOHOMEPHOCTH M MpPOUCXOXKIEHHE anb(da-, Oera- M ramMma-u3IydeHUH aTOMHBIX sIIEp.
SnepHble peaknMM M 3aKOHBI COXpaHeHus. Peaknus nenenus spep. llennas peaknums neneHus.
[lTonatue o smepHOU »SHepretwke. Peakmust cuHTe3a aroMHBIX szaep. [IpoGmema ympaBiasieMbIx
TEPMOSIIEPHBIX PEAKIUM.

6.4.O5meMeHTapHbIe YacTUIIBI M (U3HUecKasi KapTHHA MUpa.

BemectBo u nosie. Mepapxust cTpyktyp marepuu. YacTUIbl U aHTUYACTHUIBI. DJIEMEHTApPHBIE
yactulpl. KBapku, nentonsl U kBaHThl. UeTblpe THNA (QyHAAMEHTAIbHBIX B3aUMOICHCTBUIN: CUIIbHBIE,
3JIEKTPOMAarHuTHBIE, Clla0ble W TpaBUTALMOHHBIE. AJpOHBI. Sapa aToMoB. ATOMBI. MOJEKYIbI.
MaxkpOoCKOIIMYECKHE COCTOSHHS BEIECTBA: Tasbl, XUAKOCTH, ILIa3Ma, TBEpAble Tena. [lmaHeTsl.
3BE37b1. BelecTBo B 3KCTpEeMaNbHBIX YCIOBUAX: O€lIble KapJIUKH, HEHTPOHHBIE 3BE3/1bl, YEPHBIE JIBIPHI.
lNanmakTuku.

5. OneHoYHbIE MATEPHAJIBI TIO UCIHUTLIIHHE
OreHOYHBIC MaTepUaIbl 110 JUCIUIUIMHE MPEACTABICHBI B BUAC (OHIA OIIEHOYHBIX CPE/CTB.

6. MaTepuaabHO-TeXHHYECKOEe U YUeOHO-MeToIH4YecKoe obecneyeHue TUCHUILINHBI

6.1 [lepeyeHb y4€6HO-METOAUYECKOr0 0O6ecnedyeH s M0 JUCIHUIIMHE

Ne | ABrop, Ha3BaHME, MECTO U3JaHUS, U3/1aTENILCTBO, TO U3JAHUS, KOJMYECTBO CTPAHUL, PEKUM
/1 JI0CTyTIa

dusuka: MCTOI[I/I‘ICCKI/IC YKa3aHUs MO U3YUCHUIO JUCHUIIIMHBI U 3a/IaHUS JIS HpOBequHOﬁ
1 |pa6oter / PT’A3Y; Coct.K.T.H., noneHT ['.I'. PamazanoBa —M., 2022. 34 c.
http://portfolio.rgazu.ru/pluginfile.php/86068/mod_resource/content

®dusuka. M3yuyenne cBoOoaHBIX KosnebaHuil npyxxuHHoro mastHuka. / PUA3Y; Cocr. K.T.H.,
2 | mouent I'.I". PamazanoBa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316412/mod_resource/content
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dusuka. I/I3yqu1/Ie BpallaTCIIbHOI'0 ABUIKCHUSA TBCPAOI'O TCIa M OIMPCACICHUEC MOMCHTA MHEPUIUHN
maxosuka / PTA3Y; Cocrt. k.T.H., goneHt I'.I'. Pamazanosa — M, 2022. 20 c.
http://portfolio.rgazu.ru/pluginfile.php/316410/mod_resource/content

®dusuka. Omnpenenenue oTHomeHUs Teroemkoctn Cp/Cv meronom  anmabaTuveckoro
pacmmpenus. /Poc. roc. arpap. 3ao4d. yH-T; CocT. k.T.H., moueHt I['.I. PamazanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316422/mod_resource/content

®usuka. M3mepenue temmneparypsl Tepmonapoit /PTA3Y; Coct. K.T.H., goueHt [.I'. PamazanoBa—
M., 2022.http://portfolio.rgazu.ru/pluginfile.php/316458/mod_resource/content

®wusuka. M3ydenue nenu nepemennoro toka. / PCA3Y; Cocr. x.1.H., nonient I'.I'. Pamazanosa
— M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316430/mod_resource/content

®uszuka. Onpenenenve UHAYKTUBHOCTH Karymiku. / PI'A3Y; Cocr. k.T.H., nouent [.I.
PamazanoBa— M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316438/mod_resource/content

®usznka. OmnpenencHUe KOHICHTPAIMU PacTBOpa caxapa IO YIJy BpalleHUS TUIOCKOCTH
nossipusanuu ceeta. / PITA3Y; Cocr. k.1.H., gonient I'.I'. Pamazanosa — M., 2022.
http://portfolio.rgazu.ru/pluginfile.php/316447/mod_resource/content

®usuka. OnpeneneHue TOPU3OHTAIBHOW COCTABISIFONIEH BEKTOpAa MArHUTHOM HWHAYKLIHH
marguTHoro 1ot e, / PIA3Y; Cocr. k.rT.H., gomentr I.I'. Pama3zanoBa —
M.,2022.http://portfolio.rgazu.ru/pluginfile.php/316439/mod_resource/content
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dusnka. OnpezleneHI/Ie OCBCHICHHOCTH MMOBEPXHOCTU C MIOMOMIIBIO CEJICHOBOTO Q)OTOBHCMCHTa.
[ PT'A3Y; Cocr. k.1.H., fotienr I'.I'. Pamazanosa — M.,
2022.http://portfolio.rgazu.ru/pluginfile.php/316448/mod_resource/content

11

®dusuka. ['pagynpoBka MOHOXpOMATOpa U OTpEIEICHUE ITMH BOJIH criekTpa raza. / PI'A3Y;,
Cocr. k.1.H., moueHt I'.I'. Pama3anosa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316453/mod_resource/content

12

Ousuka. OnpeneneHue kKodpduimenTa BA3KOCTH KUAKOCTH MeTomoMm Ctokca. /Poc.roc.
arpap. 3a04. yH-T; CocT. K.T.H., norieHT ['.I". PamazanoBa — M.,2022.
http://portfolio.rgazu.ru/pluginfile.php/316411/mod_resource/content

6.2 IlepeyeHb yueOHbIX U3IaHU, HEOOXOAUMBbIX /IJIsl OCBOCHUS TUCIUIIUHBI
DNEeKTPOHHBIC Y4eOHBIC U3/IaHUsI B JIEKTPOHHO-O0MOIMoTeuHbIX cructemax (OBC):

/a

ABTOp, Ha3BaHHUEC, MECTO U3JaHUs, 'O

Ccbuika Ha yuebHoe uznanue B ObC
W31aHKS, KOJIMYECTBO CTPAHHI]

OcHoBHasA

I'padosckuii, P.M. Kypc ¢usuku: ydeGHOE
noco6ue s By3oB / P.U. I'paboBckuii. — 13-¢
u3n., crep. —Cankr-IlerepOypr: Jlanp, 2022. —
608 c. —ISBN 978-5-8114-9073-8. — TekcrT:
ANIEKTPOHHBIH //J]aHb: JJIEKTPOHHO-
O6ubnIMoTeYHas cucreMa.

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

Cagenbes, 1. B. CO0pHHK BOMPOCOB U 33/]1a4 T10
oOmieil ¢usuke: yuebHOE mocoOue A BY30B /
N. B. CapenbeB. — 10-e u3g., crep. — CaHKT-
[TetepOypr: Jlanp, 2022. — 292 c. —ISBN 978-5-
8114-9199-5. — Tekcrt : snexTpoHHBIH // JlaHb :
AIIEKTPOHHO-OMOINOTEeYHAs cHCTeMa

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

JlonosHUTENbHAS
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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. MexaHnuka (riaBbl
Kypca): yue6H. mocob. [ DIeKTpoHHbIN pecypc] /
E.H. Akcenosa. — 2-e u3za., ucnp. — CaHKT-
[erepOypr: Jlanp, 2018. — 128 c.

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

AxcenoBa, E.H. O6mas ¢pusuka. Konedbanus n
BOJTHBI(TJIaBHI Kypca): y4eOH. moco0.
[DnexTponnsiit pecypc] / E.H. AkcenoBa. — 2-¢

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

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

MoJIeKyJIsipHas (pu3uka(TiaaBsl Kypca): yueOH.
noco6. [ DnekTpoHHbIi pecype] / E.H. Akcernosa.
— 2-¢ u3n., ucnp. — Cankr-IlerepOypr: Jlans, 2018.
—72c.

AxcenoBa, E.H. O6mas ¢pusuka. TepmonnHamuka u

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

AxcenoBa, E.H. O6mas ¢pusrka. J1eKTpuyecTBO U

C.

MarterusM (TJiaBbl Kypca): y4eOH. 1moco0.
[DnexTponnsiit pecypc] / E.H. AkcenoBa. — 2-¢
u3n., uctp. — Cankr-IlerepOypr: Jlans, 2018, — 112

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

[erepOypr: Jlans, 2018. —76 c.

AxcenoBa, E.H. O6mas ¢pusuka. Onruka(riiaBbl
Kypca): yue6H. moco0. [ DIeKTpoHHBIN pecypc] /
E.H. Akcenosa. — 2-e u3j., ucnp. — CaHKT-

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

6.3 IlepeyeHb 3/1eKTPOHHBIX 00pa30BaTeIbHBIX PECypcoOB

Ne
n/
n

J1eKTPOHHBII 00pa3oBaTeIbHBIIH
pecypc

Hoctyn B JOP (ceth UHTEPHET, JIOKAJIbHASA CETh,
aBTOPHU30BAHHBII/CBOOOAHBII A0CTYN

Iuxor Bugeonekmuii mo Gpusnke

1 | ®usnyeckas kapTUHA MUpa https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html
2 | Ilpumenenne  mepBoro  Hadana | https://videouroki.net/blog/vidieourok-po-fizikie-
TEPMOIMHAMHUKH K H30IIPOIECCaM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PagnoaktuBHOCTE. MoOnieanu atomoB | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov
4 | Nocrwkenus Poccum B moxopenuu | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KocMoOca kosmosa
S | OcHOBHBIE dopmyser | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
1 METOTNYECKHE peKoMeHIaluH metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-
110 PeLICHUIO  3a7au  Ha ocHospl | termodinamiki
TEPMOTUHAMUKH
6 | Ctpoenne atomHoro siapa. SAnepusie | https://videouroki.net/blog/stroenie-atomnogo-yadra-
CHJIBI yadernye-sily.html
7 | Ckopocth mpHu mpsMmosuHeiHoM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PaBHOYCKOPEHHOM IBW)XEHUU TeEJIa ravnouskorennom-dvizhenii-tela
8 | ®usnueckue BenuuuHbl. M3mepenwue | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
dusmuecknx BemmumH. Tounocts | fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
Y MOTPEUTHOCTh U3MEPEHUN
9 | CBoGoaHbIe u BeIHYKIeHHbIe | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
KoJIeOaHMs kolebaniya
10 | Kunerrka v qHaMUKa MaTepUaIbHOM http://botaniks.ru/videourokfizikal.

TOYKAU
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11 | OcHoBHoe  ypaBHenwe  jwmHamuiku | http://botaniks.ru/videourokfizikall
BPAIATETIHHOTO JIBIKCHHST

12 | I'mppocTaryika U a3poCcTaTuKa http://botaniks.ru/videourokfizikal?7

13 | Crermanbras Teopust otHocuTenbHocT | hitp://botaniks.ru/videourokfizikal4

14 | Nmmymee u smeprust B pestruBrctekoid | http://botaniks.ru/videourokfizikal6
MEXaHUKe

6.4 CoBpemenHble pogeccHOHAIbHbIE 0a3bl JAHHBIX, HH(POPMaLlMOHHbIE CIIPABOYHBIE CHCTEMbI
U JINIIEH3UOHHOE POrpaMMHoOe odecrieyeHne

CoBpeMeHHbIe npodeccHoHATbHBbIE 63l TAHHBIX

https://rosstat.gov.ru/— ®enepanbHas ciryk0a rocy1apCTBEHHOR CTATHCTHKH.

https://cyberleninka.ru/— mayunas snekrponHast OnbIHOTEKa OTKpEITOrO Moctymna (Open Access).

http://link.springer.com/— monHoTeKcTOBas  Kowiekuusi (0a3a  JaHHBIX) OJCKTPOHHBIX  KHHUT
n3natenbeTBa Springer Nature.

http://fcior.edu.ru/— ®enepaapHbIA HIEHTP HHPOPMAIIHOHHO-00Pa30BATEIBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do—  MexayHaponHas  HHGOpPMAIMOHHAs  CHCTeMa MO
CENbCKOXO035IMCTBEHHBIM HayKaM U TEXHOJIOTUSAM.

http://window.edu.ru/~ WudopmannonHas cucrema «EmuHOE OKHO gocTynma K 00pa3oBaTElbHBIM
pecypcam»

HHdopManmoHHbIe CIPABOYHbIE CHCTEMbI

1.NMudopmarronno-cripaBounas cucrema «I'apant». — URL: https://www.garant.ru/

2 .Nudopmarmonno-crpaBouHas cuctema «Koncysprant [Tmroc». — URL: http://www.consultant.ru/

JIuueH3nOHHOE MPOrpaMMHoOe obecredeHmne

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

OpenOffice, Jlrornke (becrmaTHOE IPOrpaMMHOE 00ECIIEUeHIE IMUPOKOT0 KiTacca),

cHcTeMa JUCTaHIHOHHOro 00yuenus Moodle (www.edu.rgazu.ru),

Bebunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupamnouc), mporpaMMHOe 00ecTIeIeHIe
SIIEKTPOHHOTO pecypca caiita, Bxmodas ObC AgriLib u Bugeokanan PI" A3V (http://www.youtube.com/rgazu),

aHTUBHpYyCcHOE mporpamMMmuoe obecnieaenne Dr. WEB Desktop Security Suite.

6.5 IlepeyeHb yueOHBIX ayTUTOPHIL, 000PYI0BAHUS U TEXHHYECKHX CPeICTB 00yUYeHust

HaumMeHoBaHue

IIpexnazHayenue Ilepeuennb
Kopmyca,
noMeLIeHus o0opynoBaHus (B T.4. BUPTYaJdbHbIe AHAJIOTH) U
(aynuTopun) T nomenmenn TeXHUYECKHX CPeCTB 00yYeHHs
¥ P (aynutopum) P Y
Jus 3anaTuit YueOHsIit Hocka menoBast,mpoekrop SANYOPLC-XW250, sxpan

JIEKIIHOHHOTO THMa | 1a00paTOPHBI KOPIYC | gacTenHsIit pynonasii SINSCREEN
Ne 203, 205, 401,403

Jns nabopatopubix | YdaeOHBII JlabopaTopHbie YCTaHOBKH: «3yuenne — menu

3aHITHN 11a00OpaTOPHEL KOPIYC | mepeMeHHOTO TOKay; «ONpeneneHne TOPH30HTANBHOM
Ne 208, Ne210 COCTAaBIISAIONICH BEKTOpAa WHIYKIIMM MAarHUTHOTO TIOJIS
3emun»; «OmpenerneHre OTHOIIEHHSA TEIIOEMKOCTER
Cp/Cv Bo31yxa MeToa.aanadaTH4ecKoro paciupeHns»;
«M3y4eHne BpamaTenbHOro IBHKEHUS TBEPOro Tella 1
ompeneNieHne ~ MOMEHTa  WMHEpPUUH  MaxOBHKay;
«M3ydeHne CBOOOOHBIX  KONEOAHWH  NPYKUHHOTO
MasTHUKaY; «/3MepeHne Temmeparypbl TepMOIapon»;
«Omnpexnenenue WHAYKTHBHOCTH KaTyILIKH»;
«OnpezneneHue KOHLEHTpaMM caxapa IO YLy

BpalICHUA IUIOCKOCTU TOJIAPpU3ALUAN; «Or[pe;[eneHI/Ie
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https://cyberleninka.ru/
http://link.springer.com/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do
http://window.edu.ru/
https://www.garant.ru/
http://www.consultant.ru/
http://www.edu.rgazu.ru/
http://www.youtube.com/rgazu

OCBEIIEHHOCTU IIOBEPXHOCTU C IIOMOILBIO CEINEHOBOIO
¢doroanementa»; «['pagynpoBka MOHOXpoMaTopa U
oIpeneNneHre AJTUH BOJH CIIEKTPa rasa

Hns 3anaruii

Y4eOHbIit
J1a00paTOPHBIN KOPITYC

I[ocxa MCJI0BasA, IEPCOHAJIbHBIC KOMITBIOTCPLL

TPYNIIOBBIX
KOHCYIbTALHI, Ne 201,203, 205,
IPOMEKYTOYHOU 217,401,403
aTTecTaluu
st YueOHbIi IIepcoHasIbHBIE KOMIIBIOTEPHI
caMocTosTeNb Ol | 100paTOpHEIii Kopiyc
paGoTEI Ne 217, 412, 508
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®ENEPAJIBHOE 'OCYAAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIbHOE YUPEXX/IEHUE BBICIIEI'O OBPA3OBAHSI
MUHUCTEPCTBA CEJIbCKOI'O XO31MCTBA POCCUNCKOU OEJEPAIINN

«POCCHMCKHI TOCYJAPCTBEHHBIY YHUBEPCUTET HAPOJJHOT'O XO3SIMCTBA
WMEHH B.A. BEPHAJICKOI' O»
(Yuusepcurer BepHajackoro)

D oHJ O1LIEHOYHBIX CpPpeaCTB AJisl MPOBECACHUSA TEKYIICT0 KOHTPOJIA U l'lpOMC)KyTO‘-[HOﬁ

arrecTauuy o0y4arommxcs Mo JMCHUIIINHE Pusuka

Hanpasnenue noaroroku: 35.03.04 Arponomus
HamnpasnenHocts (mpoduiib) MporpaMMbl: ATPOHOMUSI
Keamuduxanus: 6akanaBp

dopma 00ydeHHs: 3a09Has

banamwuxa 2023 r.
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1.0nucanue noka3arteseil  KpuTepreB OLCHUBAHUSA IVIAHMPYEMBbIX Pe3yJIbTAaTOB 00y4eHHs 10 YUeOHOH JMCIHIIJIMHE

Komnerenuus HaumeHnoBaHue
YpoBeHb 0CBOEHHS Ilnanupyemblie pe3yJibTaThbl 00yYeHH S OLIEHOYHOI'0
cpeacTBa
OIIK-1.  Cnocoben 3Haer: OCHOBHBIE 3aKOHBI MaTeMaTHyeckuX, | Oruer mo nab. pabore
pelarh TUIIOBBIE €CTECTBEHHOHAYYHBIX n | CobecenoBanue
3a/1a4un oOmrenpodeccnoHamTbHBIX JUCIMILIHH, | 1eCT
npo(eCcCHOHAIBHOM HEOOXOIMMBIX /ISl PELICHHS KontponbHas pabora
NS TETbHOCTH Ha THIOBBIX 3agad B obmacth B oGmactu | ebepaT
OCHOBE 3HaHUHI arpoOHOMUU
OCHOBHBIX  3aKOHOB . YMeeT:lIPUMEHSATh 3HAHUS OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX  H (ym]ggfgzgzl;g‘]wo) MaTeMaTUYECKHUX M €CTECTBEHHBIX
€CTECTBCHHBIX HayK C HayK JUIsl pENICHHs CTaHAAPTHBIX 3aJa4 B
MIPUMEHEHHEM 00J1aCTH arpOHOMHH.
nH(HOPMAITHOHHO- Baageer:nH(OOpPMAIIOHHO-
KOMMYHHUKAITHOHHBIX KOMMYHHKAITAOHHBIMH ~ TEXHOJIOTHSIMH B
TEXHOJIOTUH. peleHuu
THIOOBBIX 3amad B oOmacty B oOJactu
arpOHOMUM.
3Haer TBEpAO: OCHOBHBIC 3akoHbI | Otder mo 1ab. pabote
MaTeMaTH4YeCKHX, €CTeCTBeHHOHayuHblx u | CobecenoBanue
obmmenpodeccuoHaAIbHBIX JUCIUILINH, Tecr
HEOOXOJMMBIX ISl PEIIECHHS KouTtponbHas pabora
THNOBBIX 3aga4y B oOjlactTd B 00JIacTH Pegepar
arpOHOMHUH.
Ymeer YBEpPeHHO:TIPUMCHSTh 3HAHHUS
IpoaBHHYTHIH OCHOBHBIX 3aKOHOB MAaTEMaTHYCCKHX U
(xopouo) €CTECTBEHHBIX

HAyK JUIsl pEIIeHHs] CTaHIAPTHBIX 3a7a4d B
001acTH arpoOHOMUH.

Buaneer yBepeHHo:MTH(OPMAITHOHHO-
KOMMYHUKAIIHOHHBIMH ~ TEXHOJIOTUSIMU B
pelieHnn

TUTIOBBIX 3a7ad B o0macth B 00OnacTu
arpOHOMUU.
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HNmeer chopmupoBaBuieecss cCHCTEeMAaTHYECKHE
3HAHMA: OCHOBHBIE 3aKOHBI MaTEMAaTHUYECKUX,
€CTECTBEHHOHAYYHBIX U
o0mrenpodeccnoHamTbHBIX JUCIAILINH,
HEOOXOAUMBIX IS pEIICHUS

Otuer 1o 1ab. pabore
CobecenoBanue

Tect

KontponsHas padora
Pedepar

TUTIOBBIX 3a7a4 B oOjacth B o0OyiacTu

arpOHOMMUM.

HNmeer chopMupoBaBuieecsi cucTeMaTH4YeCKOe
BbIicokuii yYMeHMe:[IPUMEHATh 3HAHUA OCHOBHBIX
(oTAMYHO) 3aKOHOB MAaTEMAaTUUYECKUX U €CTECTBEHHBIX

HayK I pPCeIICHHA CTAaHAAPTHBIX 3aJa4d B
00J1aCTH arpOHOMMHU.

ITokasau copmupoBasuicecs
cHCTeMaTHYecKoe BiiageHue:MHPOPMAIIMOHHO-
KOMMYHUKAIlTHIOHHBIMA ~ TE€XHOJIOTHSIMA B
peueHnn
TUMOBBIX 3a7a4 B oOjactu B o0Oiactu
arpOHOMMUMU.

2. Onucanye MIKaJ ONeHNBaHuSA

2.1. lllkana oneHUBAHHUS HA ITaNe TEKYIero KOHTPOJIsI

dopma TEeKyIIEero
KOHTPOJIS

OTcyrcTBUE YCBOCHUS
*
(HMKE TOPOTOBOTO)

[ToporoBsiit
(YIOBIETBOPHUTEIIHHO)

[TpoaBUHYTHIH (XOPOIIIO)

Bricokwii (OTIHYHO)

Otuer mo mab. padore

HE BBIIIOJIHEHA HUJIN BCC
3alaHus pCIICHBI
HCTIPpAaBHUJIBHO

Ilens u 3amaun 1abopaTOPHOM
paboThI JOCTUTHYTHI YACTUYHO.

[ens 1 3a1a4n BHITIOTHEHHUS
nmabopaTopHOU PabOTHI
JOCTHTHYTHI.

Llenp BRIMOTHEHUS
JIOCTUTHYTA, 3a1a4H PEIICHBI.

BrImtonnHeHHE TeCTOB (HE
MeHee 15 BompocoB Ha
BapHaHT)

Menee 51%

51-79%

80-90%

91% u Ooiee

CobecenoBanue

HC BBIIIOJTHCHA

Lenpb n 3amaun Bopoca JOCTUTHYTHI
YaCTUYHO.

L[CJ'IB " 3a1a4M BBITIIOJTHCHUA
BOIpoca JOCTUTHYTHI.

Llenp HanmcaHus oTBETa HA
BOMPOC JJOCTUTHYTA, 3a/Ia4H
pEIIeHBI.

BrlnonHeHne KOHTPOIbHOU
paboTsI

HC BBIIIOJIHCHA WJIK BCE
3alaHrs PCIICHBI
HCIIPABUJIIBHO

Pemeno 6omnee 50% 3amanus, HO
Mmenee 70%

Pemmeno 6omnee 70% 3amanus,
HO €CTbH OIINOKHU

BCE 3aJIaHMsI PEIIeHbI 0e3
OIINOO0K
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Pedepar

HC BBIIIOJIHCHA

Lenb n 3amauu pedepara
JOCTHTHYTHI YaCTHYHO.

AKTyallbHOCTh TeMBI pedepara
orpezeneHa HeyoeauTensHo. B
pedepare BhISBICHBI 3HAYUTEIBHBIC

OTKJIOHEHUs OT TpeOOBaHUH
METOJUYECKUX YKa3aHUM.

Llenb v 3a7aun BBINOIHEHUS
pedepaTa TOCTUTHYTHI.
AKTyalbHOCTb TEMBI
pedepaTta moaTBEpKICHA.
Pedepar BoimonHeH ¢
HE3HAYUTEIbHBIMH
OTKJIOHEHUSIMH OT
TpeOOBaHUI METOIMYCCKUX
YKa3aHUH.

Lens nanucanus pedepara
JOCTUTHYTA, 3a/1a4 PEIICHBI.
AXTYaJIbHOCTb TEMBI
UCCIICIOBAHUS KOPPEKTHO U
nmojiHo o6ocHoBaHa. Pedepar
BBITIOJIHEH COTJIACHO
TpeOOBaAHUSIM.

2.2 lllkayia olleHNBAHHMsI HA YTale POMEKYTOYHOI aTTecTaluu (3a4eT M IK3aMeH)

dopma
MIPOMEKYTOYHOU
aTTecTaluu

OTcyTCTBHE YCBOCHUS
(av>XE TTOPOTOBOTO)

[ToporoBsiii (YIOBIETBOPUTEIHHO)

IIponBuHYTHIH (XOpOI1I0)

Bricokuii (oTiM4yHO)

BrImostHeHNE UTOTOBBIX
TecToB (He MeHee 15
BOMNPOCOB Ha BapHUaHT)

Menee 51%

51-79%

80-90%

91% u boitee
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3. TunoBble KOHTPOJIbHBIE 32/1aHNS WM MHbIE MaTePHAJIbI, HeOOX0AMMBIE /ISl OCeHKH 3HAHUI,
YMeHHii, HABBIKOB U (MJIM) ONbITA /IeSITeJIbHOCTH, XapaKTEePU3YIOIIMX 3Tanbl GopMHUPOBAHUS
KOMIIeTeHIIHI1 B polecce 0CBOeHHUsI 00pa30BaTeIbHOI NPOrpaMMbl

®OH/J OHEHOYHbLIX CPEIACTB JJIAA TEKYIIEI'O KOHTPOJIA

KOMILIEKT 3AJAHUM IJ11 KOHTPOJIbBHOM PABOTHI no aucnuninne

CrymeHTy MpeiaraloTcss BapuaHThl KOHTPOJBHBIX pabOT, BKITIOYAIOIIME IINECTh 3aTaHMM.
Homep BapmanTa KOHTpOJIBHOW pabOTHI OMpeNenseTcss MpenojaBaTesieM. TeMaThka KOHTPOJIbHBIX
paboT chopMUpOBaHA TIO MPUHIIUITY COUYCTAHHS Pa3/ICIOB NUCIHUILUIMHBI. HammcaHuio KOHTPOJIBHOMN
paboTHI TOJDKHO MPEAIIECTBOBAaTh M3Y4EHHUE JICKIIMOHHOIO MaTepualla, BBIIIOJHEHHE J1a00paTOpHOM
paboThI M B MPOLIECCE CAMOCTOSITENIbHOM pabOThI. J{JIs1 yCIIENIHOTO BBIMOJIHEHNUS KOHTPOJIbHOW paboThI
HEO0OXO0IMMO O3HAKOMUTBLCS C JIMTEPATypoM, CIIMCOK KOTOpPOU NaH B pazzene 6 paboueill mporpaMmbl
«IIepeueHb OCHOBHOM U IONIOJIHUTEIBLHOM JINTEPATYPBI».

BAPUAHT

3anaua 1.Temno OpomieHo Mo yriIoM K TOPU30HTY TakK, YTO €r0 Paguyc BEKTOP U3MEHSETCS 10 3aKOHY:
=3t +(3t—2t?)] . OnpenenuTh NATHHOCTH TIOJIETA TEJA.

3anaua 2. ['a3 B 3akpbITom cocyne Harpenu oT t1 = 10 °C go t2 = 50 °C. Bo ckoabpko pa3 Bo3pocio
naBjeHue rasa’?

3amaua 3. Onpenenuts eMkocTh C KOHACHCATOPA, COCTOSIIECTO U3 ABYX IapukoB auamerpom d = 0,01
M, IIEHTPBI KOTOPBIX HAXOAATCS B BO3ayxe Ha pacctosauu | = 0,20 M apyr oT apyra, NpHHSB, Y4TO
3aps/bl HAa UX MOBEPXHOCTAX pacripeiesieHbl paBHOMEPHO.

3agaua 4. JIBa JIMHHBIX NMPSIMBIX MapajUIeNbHBIX IPOBOJHUKA C OJIMHAKOBO HANpPaBIEHHBIMU TOKaMH |1 =
2 A uly=4 A pacnonoxensl Ha paccrosaur d = 10 cmapyr ot apyra. OnpeaeanTh MarHUTHYIO
MHAYKLKIO B B Touke, nexaleil B cepeinHe OTpe3Ka MpsiMO, COETUHSIONIETO MPOBOIHUKH.

3apaua S.Ha mudpakmmonHyro pemierky, comepkamryio N= 250 mTpuxoB Ha MWUITUMETpP, TaaacT
HOpMAaJIbHO O€NbIii CBET, a 3aTeM MPOEHUPYEeTCs MOMEIIEHHONW BOJM3M pEIIeTKH JIMH30M Ha SKpaH.

Paccrostaue ot nmuH3BI 10 9kpaHa L= 1,2 m.I'paHuiibl BUIUMOTO CHEKTpa: ﬂKp = 0,780 MkM U Ay =

0,400 MxM. OnipenenuTh MIUPUHY CIIEKTpa NEPBOrO MOPsIKa Ha SKPAHE.
3agaya 6.CKOJBKO 3HEPrUU OCBOOOJIUTCS MPU COEIMHEHUU OJHOIO MPOTOHA U JABYX HEUTPOHOB B
aTOMHOE s11p0?

TEMbI PEOEPATOB
. ApTepHaTUBHAS SHEPIeTHKA.
. AtomHast pusuka. M3otomnsl. [IpuMenenne paiuoakTHBHBIX U30TOTIOB.
. beckoHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.
. Benuuaiimuye oTKpeITHS PU3HUKH.
. DIIeKTpUYECKHEe pa3psbl Ha CIyx0e yemoBeka.
. l'onorpadus u ee npumeHeHue.
. bectipoBoiHAas nepenaya IEKTPUYECTBA
. Audpakuus B HaIeH >KU3HU.
. Kuykue KpucTtauisl.
. 3HaueHue OTKpeITUi ["amues.
. Mcnionp30Banue 3I€KTPO3HEPTUU B TPAHCIIOPTE.
. Knaccudukaius u XxapakTepucTHKH dJIEMEHTapHBIX YaCTHII.
. BO3M0OKHOCTH COBPEMEHHBIX J1a3€POB.
. Jleonapo na BuHum — yueHslit 1 M300peTaTes.
. MukpoBoaHoBOe u3nydyenue. Ilonbs3a u Bpen.
. Hukona Tecna: »Ku3Hb U HEOOBIYATHBIE OTKPBITHS.
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17. Hunwsc Bop — oauH U3 co3naTeneil CoBpeMeHHON (PU3UKH.
18. OnTHueckue sSBJIEHUS B IPUPOIE.

19. OTKpbITHE U IPUMEHEHHUE BHICOKOTEMIIEPATYPHOI CBEPXIIPOBOIUMOCTH.
20. IlepeMeHHBIH 27EKTPUUECKUN TOK U €r0 IPUMEHEHUE.

21. IlomynpoBOIHUKOBBIE JATUUKU TEMIIEPATYPHI.

22. IIpuMeHeHne )XKUJIKUX KPUCTAJUIOB B IPOMBIIIIIEHHOCTH.
23. IIpe3oanekTpuueckuii 3pGEeKT ero MpuMeHeHHE.

24. CeHcopHbIe 3KpaHbl U (PU3NYECKUE TIPOLECCHI

25. CoBpeMeHHas CITyTHUKOBAs CBSI3b.

26. CoBpemeHHas pu3uvecKasi KapTuHa MUPA.

27. CoBpeMEHHbIE CPEJICTBA CBS3U.

28. ®OTORIEMEHTHI.

®OH]I OIIEHOYHBIX CPEJCTB JUISI TIPOMEKYTOUYHOMN ATTECTAIIUA

KOMIIJIEKT TECTOBa1s npoMe:KyTOYHOM aTTecTAlMH (IK3aMeH)
10 AUCHHUILIMHE
IIpuMepHBbIe 3aJaHUs UTOTOBOI'0 TECTA

1. Kaxkas u3 Gpopmyi1 onpenensier MTHOBEHHYHO CKOPOCTh?
Ar . . AFT df . S ds
A. <1)> =— ;B.v=Ilm — =—;B.v=—; T. v=—/; JI. Cpeau mpeaaokeHHBIX BAPHAHTOB HET BEPHOTO.
At At=0 At dt t dt
2. BBICTPOTY M3MEHEHHUS CKOPOCTH T10 HAIPABJICHHUIO XapaKTEPU3YeT:
A. TaHreHumasibHoe yckopeHue; b. HopMmanbHOe yckopenue; B. nmonHoe yckopenue; I'. nepemeinenue tena; /.
Cpenu MpenIoKEHHBIX BAPUAHTOB HET BEPHOTO.

3. Jluck Bpaiaercs BOKPYT CBOEH OCH. 3aBHCHMOCTH yIila MOBOPOTA AuCKa oT BpeMenu: ¢(t) = 3t + 5t3,
yIII0Basi CKOPOCTh J¥CKa Yepe3 3¢ OT MOMEHTAa Hadajia IBHKEHHS paBHA:
A. 3 pan/c; b. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; [. cpenu MpemiokKeHABIX BAPHAHTOB HET BEPHOTO.

4, Kakas u3 TpemIOKEHHBIX (OPMYI COOTBETCTBYeT Oosiee oOIel (HopMyIHpoOBKE BTOPOro 3aKoHA
HrroTona?
= dp 2 = ~
A.F=uN;B.F= d_Ft) 'B.F=m v ; I'.F=ma; 1. Cpenu ipemioxKeHHBIX BAPHAHTOB HET BEPHOTO.
r

5. TlpoBeaute cOOTBETCTBUS B (HOPMYIIaX CBS3H MEK/LY BETHYMHAMHE, OMUCHIBAIOIIMMH MTOCTYIIATEIHHOE U
BpallaTelnbHOE ABMKEHHUE 110 OKPYKHOCTH panuyca R:

A.AS1.wR
B.a,2.£R
B.2,3.ApR
r.a4.o’R

nus RVe’ + o

6. VHepuuOHHBIE CBOWCTBA TE B MOCTYIIATENLHOM JABHKEHHH XapaKTePH3yeT
A. Bec; b. cuna tpenus; B. macca; I'. MomeHnT unepuuu; . UMIysisC.

7. K JUCCHUIIAaTUBHBIM CUJIaM OTHOCATCA:
A. cuia TSKECTH, b. cuna TPCHUA, B. cuna YIIpYToCTH; I'. cuna BCEMUPHOI'O TATOTCHUA,

ﬂ. CHJia COIPOTHUBJICHHUA BO3AyXa.

8. Kunernueckas sHeprust onpeaensercs mno GopmyJie:
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2 2
A.EszT;B.Ezmgh;B.E:FS;F. E:mTD;I[. E = Nt.

9. MoMeHT UHEpLUK MATEPUATTBHOM TOYKHU OIPEIENAeTCs 10 GopMylie:

2
Al=mr2: Bi=1_+md2: BI=M. r=m-
c € 3

.t T
10. MarepuanbHas Touka Kojebaercs coraacHo ypasaennto x = 5sin( 5 + E) cM.

[lepuon konebanuii paen: A.6¢; Bb.4c; B.3c; T.12¢

11. MakcumanbHOe CMelIeHHe TOYKHU OT MOJIOKEHHUSI PABHOBECHS B KOJICOATEIBHOM MPOIIECCE — ITO ...
A. ammmutyaa;  b.uacrora; B. mepuoxm; I. daza.

12. Teepnoe Teno, coBepiaroiee IMOA JEHCTBUEM CHIIBI TSHKECTH KOJNEOAHHS BOKPYT HEMOIBUKHON
TOPU3OHTAIBHOM OCH, TPOXOAAILEH Yepe3 TOUKY, HE COBIIAJAOUIYIO C IIEHTPOM MAace Tella — 3TO0...
A. MaTeMaTHYecKuii MasTHUK; b. pusndecknii MasTHUK; B. Ipy>KUHHBIA MasTHUK;
I'. xonebaTenbHbIN KOHTYD.

13. T'apmonnueckoe konebanme 3amaHo ypaBHenuem X = ASIN(wt+ «). Kakas ¢dopmyna ompenenser
KHHETHYECKYIO SHEPTHIO 3aJaHHOr0 Konebanus £ =...7
252 2 22
A A
' B
2
14. PeanbHblil ra3 MOKHO CYMTATh UACATBHBIM IIPH. ..

A. HU3KOM naBiieHuH; b. BeIcOKOl Temmieparype; B. MagoMm ob6neme; I'. OObIToN MOJIEKYIIPHONM Macce;
JI. HU3KOM BIAXKHOCTH.

Mmaw Mo

A. (M2 A2 sin 2 (wt +a))/2:B.

cos2 (ot + ) ; T. Acos(at + )

15. B coorBercTBum ¢ ocHOBHBIM ypaBHenrneM MKT npoussenenue nasienus (p) u oobema (V) paBHo:

A. 3/2 kT; B.%(EQN ; B.xT/Na; I'.RT/M; J.VRT.
16. YcranoBuTe COOTBETCTBHE:
Buo ecazosoco npoyecca: Yenosue npomexanus npoyecca (0151 0annotl maccol eaza):
1) wu30TEpMHUUECKHUIA TIPOIIECC A.p=const
2) W30XOPHYECKHUI IPOIIECC B.Q=0
3) wu300apHUECKHIi IPOLIECC B.V=const
4) anuabaTHBIA TPOIECC I'.T=const

17. Cuna BHYTpeHHEr0 TpeHHs MexIy ciosmu xuakoctn F=2 H. Ipu yBennueHun B 2 pasa rpaadeHTta
CKOPOCTH U YMEHBIICHUH B 2 pa3a IUIOMAAN CJIOEB CHJIa BHYTPEHHErO TPEHHSI CTaHET PaBHOM:
A. 1H; b. 2H; B. 4H; . §H.

18. Benuunna, KOJIMYECTBEHHO XapaKTEPH3YHOIIas CIIOCOOHOCTh HAIEKTPU30BAHHBIX TEN OKAa3bIBATh
JJIEKTPUYECKOEe BO3JCHCTBHE Ha JApyrue Tela W MOABEpPraThCs CaMHUM HTOMY BO3JEHCTBHIO,

HAa3bIBACTCA. ..
19. ITonk3ysch  NPUHLKMIIOM  CYNEPIO3UIMU  TIOJIEH, Al
ONpPEACIIUTC HAIIPpABJICHUEC BCKTOpPAa HAINPSIXKCHHOCTHU @ @
PEYIBTUPYIOIICTO IMOJA B TOYKE C, €CJIIN II0JIE
CO31aHO paBHbIMHU 11O MOAYJIIO 3apsiAaMU. C
4 - > 2
A.2. Bb.4. B.1. T.3. 1.5
20. HampsokeHHOCTh  Yepe3  IOTCHIUMAN MOXKET ObITh v 3

BBIpaKEHa CIEeAYIOIUM obpa3om: £ =
21



A. Qo(p —9,) i B —9,); B.gny; T (-grade); 1. Cpenu npeayioxKeHHBIX BAPUAHTOB HET BEPHOTO.

21. Jlnst onpesiesieHus HAPSHKEHHOCTH SJIEKTPOCTATUYECKOTO TI0JIs PABHOMEPHO 3apsKEHHON OECKOHEYHOM
IUIOCKOCTH B BaKyyMe HCIIONIb3yeTCsl cieytonas Gopmyna:

AE=cle; BE=— 3. pe-—t 9p.re_ 1 Ziqe
Arey r dreg R 2mgy ¥ 2¢,

22. DEeKTPUYECKMM TOKOM HA3BIBAETCA. ..
A. XaOTHUYHOE JBIKEHUE 4YacTull; B. HamNpaBlIeHHOE BUKEHHE MOJEKYN; B. yIOpSIOYEHHOE JBHXKEHUE
3apSUKEHHBIX YACTHI, T) JII000€ TPOU3BOIBHOE JBHXKEHHE DIIEKTPOHOB; ) CPEIU NPEIJIOKEHHBIX BAPHAHTOB

OTBETOB HET BEPHOTO.

23. Pabora Toka onpenensiercs kak dA = ...

p
A.Udg; B.IUR;B.Tdt : T.1?R; JI. cpetu IpeyIosKeHHBIX BAPUAHTOB OTBETOB HET BEPHOTO.

24,
3ammmmte 1 nmpaBuio Kupxroda mist y3na A u 2 npasuio aist koutypa ABC/I.
& r
|y
I

A |

~d A WY =
2< |4 IN" Ié |—"C
/|6 ™M D Is R>
5

25. Tpu ONMHAKOBBIX CONPOTHBICHHS COCIMHEHBI IBYMs crocobamu. OmnpenennTb, B KAaKOM Ciydae

COTIPOTHBJICHHE 11N OombItie. Ha ckombko?
—
/’L" ‘Pﬂ 7 I:l vl
— T+
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