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AHHOTANMSA
padoueii nporpammbl yaeOHoi aucuunianabl b1.0.11«bUOPU3UKA»
JJIS IOATOTOBKHM 0akasiaBppa no HanpasJjienuio 35.03.04 Arponomusi,
HANPaBJEHHOCTAM «ArpoousHec»; «I'eHeTHKA pacTeHuD»; «3amuTa pacTeHul
U QUTOCAHUTAPHBIN KOHTPOJIbY; «CelleKuns ceJbCKOX03AHCTBEHHBIX
KYJbTYp»; «TouHoe 3emiienesiney

LHear ocBoeHMsi AUCHUILIMHBL.  (QopMupoBaHue y  oOydaroniuxcs
KOMITETEHILIUM, OOECIeYnBaIOIIMX BJIAJCHUE HaBbIKAMHU JIaDOpaTOpHOU pabOTHI,
METOJaMH  MaTeMaTHUYeCKOro MOJCIUPOBaHUS M (PU3MKH, HEOOXOAUMBIMU
B MPO(PECCHOHAIIBHON JEATEIBHOCTH, a TaKKe 3HAHUE OCHOBHBIX (DU3HUECKUX
KOHLEMLIUNA U 3aKOHOMEPHOCTEH, MPUMEHSIEMBbIX B OMOJIOTMYECKUX UCCIEAOBAHUSIX.

Mecro aMCUMIVIMHBI B Y4YeOHOM IUJIaHe. [HCLUMIUIMHA BKJIIOYEHA
B 0053aTeNbHYI0 YacTh y4eOHOTO IIaHa 10 HampaBlieHWIO moarotoBku 35.03.04
ArpoHOMUS, HaAIpaBICHHOCTIM «ArpoOu3Hec»; «l'eHeThKa pacTeHui»; «3aumra
pacTeHMid M (PUTOCAHUTAPHBIA KOHTPOJIb»; «CeNneKuusi CelbCKOXO035ICTBEHHbBIX
KyJlbTyp»; « TouHOE 3emiieienue».

TpeGoBanuss K pe3yabTaTaM OCBOCHHMSl [AMCHMIUIMHBI. B DPE3yJIbTATE
OCBOCHHMSI JHUCLMIUIUHBI (POPMHUPYIOTCA CIEAYIONIME KOMIIETEHUUU (MHIUKATOPHI):
VK-1 (YK-1.1; YK-1.2; VK-1.3; VK-1.4).

KpaTtkoe coaep:kanue NTUCHMIIMHBI: MEXaHUKA, MOJIEKYJsipHas (U3HMKA U
TEPMOJIMHAMMKA, DJIEKTPOMArHeTH3M, ONTHKA U JIEMEHThl KBAHTOBOW MEXaHUKH.

OO0masi Tpy10eMKOCTh TUCHUIIMHBI: 3 3a4eTHBIX eAuHUIIBI (108 yacoB).

IIpoMeKyTOYHBII KOHTPOJIb: 3 CEMECTp — 3aUeT.



1. Iles1b 0CBOCHMS JMCIUAIIIHHBI

[enbto ocBoeHus aucuuinHbel «buodusukay sBasercs ¢(opMmupoBaHHe
y oOyyarommxcs KOMIETEHLMH, OOECHEUYMBAIOIIMX  BJIAJEHUE  HABBIKAMU
71a00paTopHOl pabOThI, METOJAMU MAaTEMATHUYECKOTO MOJEIMPOBAHUS U (DU3HKH,
HEOOXOJUMBIMUA B NMPO(PECCHOHANBHON NEATENBHOCTH, a TAaK)Ke 3HAHUE OCHOBHBIX
bu3nyecKux KOHIEMIMA M 3aKOHOMEPHOCTEH, MPUMEHSEMBIX B OHOJOTHYECKHX
WCCIICIOBAHUSIX.

2. MecTo IMcUMIVIMHBI B Y4eOHOM npouecce

HucuunnuHa «buogusnka» OTHOCUTCS K 00sA3aTE€IbHOW YacTH JUCLUIUINH
yueOHoro 1utaHa. JlucuumnmHa «buodusmuka» peanuszyeTcss B COOTBETCTBUM
¢ tpeboBanusimu GI'OC BO, OIIOII BO u YyeOHOro miaHa Mo HalpaBJICHUIO
35.03.04 Arponomusi, HampaBi€HHOCTEH «ArpoOusHecy; «l'eHeTuKa pacTeHHi»;
«3amura pacTeHui u (uTOCAaHUTAPHBII KOHTPOJIbY; «Ceneknus
CEIBCKOXO3SMCTBEHHBIX KYJIbTYp»; « TOUHOE 3eMiteieiue.

[IpeamecTByOmKUM KypcOM, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcs
muciumnHa «buodusnkay asnsercs aucuunianHa «MaTemaTukay.

Hucuunnuna «buodusmuka» sBiIsieTcs OCHOBOIOJNATAlOUIEH s U3y4eHUs
CJIEAYIOIINX JVCLIAIIINAH: «be3omacHocTb KU3HEIAEATEIBHOCTIY,
«I"'eonnpopmanrionnsie cuctembl B AIIK», « TeXHUUEeCKui CEpBUC MAIIHH.

OCOOEHHOCTBIO JUCLUIUIMHBI SBJSIETCS €€ HAlpaBICHHOCTh Ha pPeau3alfio
CTYyICHTaMHU IOJYYEHHBIX 3HAaHUM B IMPAKTUYECKOM AeATENbHOCTU. OHa SBISETCS
COCTaBHOM 4acThio 1ukJIa qucuuiuivi (b1) u 3aauMaet oHO U3 BEYIIUX MECT CPEIU
(GyHIaMEHTaIbHBIX JUCIUILIUH.

PabGouass mporpamma guctumiinHel «buodpusuka» Ans MHBAIWIOB U JIHILL
C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/0pOBbsl pa3palaThiBaeTcss WHIUBUAYATbHO
C YYETOM OCOOEHHOCTE TCUXO(PU3NYECKOTO PpPa3BUTHSA, HHAMBUAYAIbHBIX
BO3MOYKHOCTEHN M COCTOSTHUS 3/I0POBbSI TAKUX 00YUYaIOIIHUXCS.

3. [lepeveHb MJIaHUPYEMBbIX Pe3yJIbLTATOB 00y4YeHHS
10 JUCHMILINHE, COOTHECEHHBIX € IVIAHMPYEMBIMH Pe3yJIbTaTAMU 0CBOCHUA
00pa3oBaTeIbHOI MPOrpaMMBblI
N3yuyenne naHHOW y4eOHOW IUCIMIIMHBI HAMpaBlieHO Ha (OPMHUPOBAHUE
y 00yJaronuxcsi KOMIETeHIIUH, TPEICTaBICHHbIX B Tabnuie 1.



Taomuna 1

TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Coneprxanue o
No Kon . B pesynbpTate nuzydeHus: yueOHON AUCIUIUTMHBI
KOMIIETEHIINH WNHuaukaTopsl KOMIETEHIMH
/1 | KOMIETEHINH . 00yJaromuecst JOKHBL:
(wm e€ yacTh)
1. YK-1 Cnocoben ocymectBisath | YK-1.1 Ananusupyer 3agauy, 3HATh METOJIUKY peleHus (PU3NYECKHX 33124, OCHOBHBIE
MIOUCK, KPUTUYECKUN BblJIeJIsAs €€ 0a30BbIE COCTABIIAIOUINE, | IOHATHS, 3aKOHBI U MOJEIN MEXaHUKH, CTATUCTUYECKOM
aHaJIU3 U CUHTE3 OCYIIECTBIISIET AEKOMIIO3ULINIO ($U3HUKN U TEPMOJUHAMUKH, SJIEKTPUUECTBA U
uHpoOpMalUH, IPUMEHATh | 3374 MarHeTu3Ma, TEOpuH KosieOaHui 1 BOJIH, KBAHTOBOM
CUCTEMHBIN IOAXOJ IS ($U3MKK, ATOMHOM U SIIEPHOHN (PU3HKH
2. peleHus! TOCTaBIEHHbIX YK-1.2 Haxoaut u KpUTHUYECKU YMETh aHAJIM3UPOBATh U MPUMEHSTh HUZUKO-
3amau YK aHATM3UpyeT HHPOPMAIIHIO, TEXHUUYECKYI0 UH(POPMALIUIO B MATEMAaTUUECKUX MOJIEISIX
HE00XO0IUMYIO ISl peLIeHUs SBJICHUH, IIPOLIECCOB U OOBEKTOB B arpOHOMUU
IIOCTABJICHHOU 3a/1a4H
3. VK-1.3 PaccmarpuBaeT BO3MOXKHbBIE | 3HaTh METOJIUKY MTPOBEACHUS (PU3NUECKUX
BapHaHThI PELICHUS 3a/1a4H, HKCIIEPUMEHTOB U aHaJIn3a, TEOPHUIO OTPEIIHOCTU
OLICHMBAs UX JOCTOMHCTBA U WU3MEpPEHU, OCHOBHBIE METO/BI SKCIIEPUMEHTATIbHON
HEJIOCTaTKHA busuKu
4. VK-1.4 'paMOTHO, JIOTUYHO, METOJAaMHU aHajau3a U 00pabOTKU JaHHBIX, TPHEMaMHU

apryMeHTHPOBaHHO (hopMuUpyeT
COOCTBEHHBIE CYX/IEHUS U OLICHKH.
Otnnuaet GpakTel OT MHEHUH,
MHTEpHpeTaluii, OLEHOK U T.1. B
PACCYKICHHUSX IPYTUX YIaCTHHKOB
JeSITeTIbHOCTH

paboThI ¢ mpubOOpamMu, B TOM YUCIIE IUPPOBBIMU




4. CTpyKTypAa U coJep:KaHue JUCUUIINHBI
4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT

Imo cemecTpam

OO6mast Tpyao€MKOCTbh AMCIUILIMHBI cocTaBisgeT 3 3ad. en. (108 yacos),

HUX pacCIIipCacJICHUC 110 BUAaM pa60T CEMCCTpaM IIPCACTABJIICHO B Ta6JII/IH€ 2.

Tabnuma 2
PacnpeneﬂeHI/Ie prHOéMKOCTH JUCHHUIIJIMHBI 110 BU/1aM paGOT 1o ceMeCcTpam
TpyaoéMkocTh
Buna yueOHo# padoThI qac. B T. 4. 110 ceMecTpam
Bcero/* No3
OO01mas TPy10€MKOCTDb TUCIUIUIHHEI 0 y4eOHOMY TIJIaHY 108/0 108
1. KonrakTHas pa6ora: 50,25 50,25
AynuTopHasi paboTa 50,25 50,25
8 MoM uucne:
nexyuu (J1) 16 16
npaxmuyeckue 3anamus (113) 34 34
KOHmaxkmuas paboma Ha npomexcymounom konmpone (KPA) | 0,25 0,25
2. CamocrositesqibHasi pa6ora (CPC) 97,75 57,75
KOHMPOAbHASL paboma 10 10
camocmosmenvHoe uzyuenue pazo0enos, Camono020mosKa
(npopabomka u noemopeHue 1eKYUOHHO20 MAmepuaid u
mMamepuana y4eOHuUKos8, no020mosKa K NPaKmuyeckum 38,75 38,75
3AHAMUAM U M.O.)
Iloozomoska k 3auemy (KOHMpO.v) 9 9
Bu npoMexxyTOYHOTO KOHTPOJIS: 3ayer
* B TOM YHCIIE PAKTHYECKAs MOATOTOBKA.
4.2 Conep:xaHue TUCIHUNINHBI
Tabmuma 3
TemaTnyeckuii NUIaH y4eOHOM M CIUTIIHMHBI
HanmeHoBaHMe pa3jeioB U TeM AyautopHas Bueayauropnas
JUCUMILINH (YKPYITHEHHO) Rl padota padora CP
J | I3 | IIKP
Pasnen 1 «MexaHuka» 34 4 10 20
Paznen 2 «MonekynsipHas pusmka u 22 4 8 10
TEPMOIMHAMHKA
Paznen 3 «DekTpomMaraeTuzM» 32 4 8 20
Pasnen 4 «Onrruka v 2j1eMEHTHI KBAaHTOBOM 19,75 4 8 7,75
MEXaHUKN)
KonTtakTHas paboTa Ha IPOMEKYTOUHOM 0,25 0,25
koHTpose (KPA)
Bcero 3a 2 cemecTp 108 34 34 0,25 57,75
HToro mo gucuumninme 108 34 34 0,25 57,75
Beenenue

[Ipenmer ¢u3uKu M ee CBs3b CO CMEXKHBIMM HayKamMu. OOImue MeTOoJbl HMCCeI0BaHUs
O6uodusnueckux spieHui. PazButne O6uonoruu M GU3MKK MX BIMSHUE ApYr Ha Apyra. Kparkuii
UCTOPUYECKHM OUepK pa3BUTHUSI OMOIOTHUECKON (DPU3UKHU U UX COBPEMEHHOE COCTOSIHUE.



Paznen 1. Mexanuka

MexaHuKa OKpYKalOIed cpenbl O KPYrooOOpoTe HEOPraHMYECKMX M OMOJIOTHYECKHUX
3JIEMEHTOB U KOMILIEKCOB.

Kunematnka Ttouku wu TBepmoro Ttena. IlepemelnieHue, CKOPOCTb U YCKOPEHHE,
TaHICHIMAJIbHAs U HOPMaJibHasl COCTaBJIAIOLINE YCKOPEHUS.

JluHaMuKa MatepuaibHOM TOYKU. MHepuus, Macca, UMITyJbC, cuila. He3aBucuMoCTh Macchl
OT CKOPOCTH B KJIACCUYECKON MeXaHUKe. [ paHUIbI IPUMEHUMOCTH KJIACCUYECKOU MeXxaHUKU. CHIlbl
uHepiyn. [lonsaTre 06 SKBUBAIEHTHOCTH CUJI MHEPIIUH U TPABUTALMOHHBIX CHJL.

I"apmonnueckue koneGanus ux sHeprus. Cnoxenue konebaHuil. BeiHykaeHHbIE KOJIeOaHuUs.
Pe3oHnanc, ero ncnosp3oBaHue.

Jlunamuka TBepAOro Tesa. BpaleHue TBEpIOro Tena BOKPYI HEMOABM)KHOW OCU. MOMEHT
UMITyJIbca TBEpAOro Tena. MoMeHT mHepunu. OCHOBHOE ypaBHEHHE BPAILATEIBHOIO JBHYKEHHE.
MomeHnTsl nHepuuu npocthix Ten. Teopema lllTeliHepa. YpaBHEHMsI NPOU3BOJIBHOIO JIBHIKCHHS
TBepaoro tena. CtaTuka. Y clioBUs paBHOBECHUS TBEPIOTO Tea.

Paznien 2. MonekynspHas Gu3nka U TepMOJMHAMUKA

TepmonuHaMuka W OMO3HEpPreTMKA HPUMEHUTENBHO K OTKPBITBIM CHUCTEMaM >KUBBIX
OpraHU3MOB.

JlaBiieHrEe B HEMOJBMKHBIX JKHUJKOCTSX M ra3ax. 3akoH Apxumena U 3akoH Ilackais.
JlaBneHue B IBMXKYIIMXCS KUAKOCTAX M ra3ax. CreneHu cBoOObl MoJieKy. BHyTpeHHsIs1 sHeprus
UJICAIBHOIO ra3a. TernoeMKOCTH Ia30B.

Peanbnble raspl. OTCTyIUIEHHE OT 3aKOHOB MJICANIbHBIX ra30B. PeanbHble ra3pl. YpaBHEHHE
Ban-nep-Baanbca u ero ananus. Kpurnueckoe cocTossHUS.

VYpaBuenue bepuymiu. BsA3kocTh )KUIKOCTEN U Ta30B.

'apmonnueckue koneOaHus U BOJAHBL. OCHOBBI  JUCHEPIUPOBAHUS  KUAKOCTU!
TUIPABIMYECKOE PACIBUICHUE, ITHEBMAaTHYECKOE pACIbUICHHE, YJIbTPA3BYKOBOE pacCIbLICHUE,
LEHTPOOEIKHOE pacHblIICHHUE, HIEKTPOCTATUYECKOE PACIIbUICHHUE.

ArperaTHple  CcOCTOSHUS M (a3oBble  mepexoibl. TerioBble  BO3JCHCTBUS B
CEJIbCKOXO3SMCTBEHHBIX TEXHOJOTHUSX, OCHOBHBIE NPHEMBI PAIMOHAJIBLHOTO HAarpeBa, TEIJIOBBIE
npoliecchl Ipu Ga3HbIX Mepexoaax, MPUEMbl pallMOHAIBHOTO HarpeBa u oborpeBanus, 3pexTuBHas
CYIIKa, SJHeprocoepexeHune Teria.

BHyTpeHHsAs 5SHeprusi cucTeMbl Kak (QyHKIUS cocTosiHMA. KoiauuecTBO — TEmJoTHI.
OKBUBaJIEHTHOCTH TEIJIOTHI U paboThl. OTKpbITasi TEPMOJIMHAMUKA, €€ CBONCTBA.

Paznien 3. DnekTpoMarneTusm

ONEeKTpOMarHeTu3M C BIUSHUEM OJIEKTPOMAarHUTHBIX TMoJiell Ha OHMOOpraHU3MBI,
MOJIECJINPOBAHUE MIEKTPOra30JMHAMUYECKHX IIPOLIECCOB B IIPUPOJIE.

Onexrpudeckue nossd. Pabora cun mons no nepeMerieHuto 3apsaoB. Llupkynsauus BekTopa
HanpspkeHHOCTH. [lorennman. J{ManexkTpuku B anekTpuyeckoMm mosie. CBOOOJHBIE M CBSI3aHHbBIE
3aps el DHEPIUsl AIEKTPUUECKOro 1oJist. KopoHHBIHM pa3psa v ero Cnoib30BaHuUE.

DneKkTpo3apsiKa, B yCIOBUSAX O00BEMHOro 3apsna. [Ipuembl 3J€KTpOOUHCTKH, Cceraparus,
AIIEKTPOOKpaAcKa, 00paboTKa OMONIOTMYECKHX MAaTEPHAJIOB B JEKTPUUYECKHX U MArHUTHBIX MOJISX,
MOJTy4YeHHUE 030HA U 030HHAsi 00pabOTKa MaTepHaioB, 3alIUTAa JKUBBIX OPTaHU3MOB OT AIEKTPUUECKUX
Y MarHUTHBIX MOJEH.

MaruutHoe mnoje. 3aKOH TMOJHOTO TOKa (TeopemMa O IUPKYJISIUU BEKTOpa WHIYKIIHH
MarHuTHOro noss). Pabora nepemenienns KOHTypa ¢ TOKOM B MarHUTHOM T10JI€.

MarnuTtHble cBoOWcTBa BemecTB. HanpspkeHHOCTh MarHutHoro noisd.  upkymsaous
HaIPSHKEHHOCTH MAarHUTHOrO 10JiA. MarHeTtusm IIPOHHUIIAEMOCTb, MATHETU3M BOCIPUUMYHUBOCTD.
JuamarneTusm, napamarieTusm, peppomarserusm. Touka Kropu.

I'mcrepesuc.  ®eppursl.  M3MeHeHHME  CBOMCTB ~ MaTepuaJloB B MarHUTHOM,
ANEKTPOCTATUYECKOM IT0JIE.

DONEeKTPOMarHWTHBIE  BOJHBL.  YpaBHeHHS MakcBeimsia B HHTerpainbHOU  (hopme.
PacnipocTpaHeHne U OTpaskeHUE SJIEKTPOMAarHUTHBIX BOJIH.




Bausaue OJICKTPOMAardiuTHBIX MOJIeH Ha OMOJOrHYeCKHUe OOBEKTHI.
3aH_[I/ITa OT CHUJIBHBIX 3JICKTPUYCCKUX nojeH KUBBIX OpTraHu3MOB U YCJIOBCKA. IloBbImieHNE
B(b(l)eKTI/IBHOCTI/I IMIPUMCHCHHUEC SJICKTPUICCKUX ceTeﬁ, arrmapaToB 1 MCXaHU3MOB.

Paszpnen 4. OnTuka 1 31€MEHTbI KBAHTOBON MEXAHUKHU

3aKkOHBl TE€OMETPUYECKOW oONTUKHU. [IprMMeHeHHe 3aKOHOB TIE€OMETPUYECKONW OITHUKH.
Hcnonp3oBaHue IIIOCKUX U cepuyeckux 3epkail. [Ipemomienue Ha chepuyecKux MOBEPXHOCTSIX.
[Torpemnoctu ontudeckux cucteM. OnTuyeckre npudopHI.

[TonspuzoBannbiii  cBetT. llomsipu3anmss npu  OTpaKeHUMU U TIpenomiieHuu. JIBoiiHoe
JTy4yenpeaoMIIeHHE.

TermnoBoe u3ydeHue. PaBHOBeCHOe M3inydeHHe. JlydeuncryckaTenbHas W IOIJIOLIATEIbHas
criocoOHocTH. AOcomoTHO 4epHoe Teno. 3akoH Kwupxroda. 3akon Credana — bosbimana.
Pacnpenenenne sHepruu B CHEKTpe aOCOIMIOTHO yepHOro Tena. KBanroBas rumote3a u Qgopmyna
[Inanka. OnTuyeckas TUPOMETPUS

[Tonatue 06 37MeKTPOHHON Teopuu aucrnepcur cBera. CBs3b JAUCHEPCHH C TOTJIOUICHUEM.
3akon byrepa. LlBeTa Ten v ClIeKTPHI MOTTIOLIECHUS.

DnemMeHTHl poTomMeTpuu. 3akoH ocBemeHHocTH. DoTomerpusi. 3perne. POTOCHHTE3.

DNEeKTPOOCBEIlIeHNE U CBETOBOE OOIYyYeHHE B TEIUIMIAX: MPUMEHEHUE JIaMIl HaKalluBaHUs,
IIPUMEHEHUE Ta30pa3psAaHbIX IPUOOPOB, IPUMEHEHUE CBETOUO0/I0B, IPUMEHEHHE JIa3€POB.

@dorosnexktpuueckuii  3pdekr U crmocoObl  ero HaOmoaeHus. OCHOBHBIE 3aKOHBI
dororddekra. YpaBHeHne DiHImTEeHA. DOTO3IEMEHTHI, JOTOYMHOKHUTEIH H UX IPUMEHEHHE

OnTuko-31eKTpoHHBIe TPUOOPLI. [IpubOPHI U3MEpeHHs MapaMeTPOB a3PO30JeH.

Wutepdepennus, mudpaknus cBera. [IpupoaHbie pe3oHAHCHBIE SBICHUS B aTMocdepe.
PaccesiHue cBeTa Ha KaIuisx U a3po30Jiix, Teopust Mu.

Wutepdepennmonnsie nmpudopsl (Matepdepomerpsr), romorpadus. [lpocBeriaeHne onTHKY.

Pe3onancHoe moromeHue cBeTa, CrIeKTporpadpl, OMpeIeiIeHHe HATIUYHs OTACIbHBIX
AJIEMEHTOB, MOJIEKYJI, BEILIECTB.

JudpakimoHHble pemeTkn U UX NpuMeHeHue. [ludpakius Ha MTPOCTPAHCTBOBAHHON
pemetke. @opmyna Bynbda-bparra. Pazpematoias crnocoOHOCTh ONTHYECKUX UHCTPYMEHTOB.

3aKJII0YEeHUE

Kpartkuii 0630p u3yyeHHoro marepuaia. Bo3aMOKHOCTh U HEOOXOAUMOCTh UCIOIb30BAHUS
MaTepuaia Kypca OMoJIOrnuecKoil GU3nKu Mpyu U3Y4eHUU JPYTUX AUCLHUILINH.

O¢¢dexkTuBHBIE NpPHEMbl peaau3alMd  SKOJOIMYECKMX IPHHLMUIOB  PAlMOHAIBHOTO
IPUPOIONIOIB30BaHUS, PALIMOHAIBHOE MCIOJb30BaHUE BOJHBIX PECYPCOB, (PU3NYECKHE SBICHUS B
¢GuIbTpanuy BoJibl B GOPMHUPOBAHNE CHENM(PUUECKUX CBOMCTB MOYB, OPraHM3aIUs PALMOHATIBHOTO
BBIpAIIBaHU MTOJIE3HBIX PACTEHUH C MEHBIINM YHEPrONOTPEOIEHNEM C MEHBIIIUM BO3/IEHCTBUEM Ha
IIPUPOJIHYIO OKPYKAIOILYIO CPENY.

[IpoGneMHbIE M HEpEIIEHHbIE BOMPOCHl COBPEMEHHON (Qu3uku. BakHOCTh pelieHus 3THX
npobaeM Ui pa3BUTHUS €CTECTBEHHBIX HayK, (MIOCO(UU M MPOU3BOAUTEIBHBIX CHUJ HAPOIHOTO
X035IHCTBA.



4.3 Jleknuu / mpakTHYECKHE 3aHATHS

Tabmnura 4
Conep:xkanue JeKIii / IPAKTHYECKUX 3aHATHI H KOHTPOJIbHbIE MEPONPHUSITHS
Kour-
®Dopmupyembie Bup e
. KOMITEHIMH | KOHTpoJL | 120
Ne Ne n Ha3zBaHue JeKui/ B s
n/n N pasnena NPaKTHYECKUX 3aHATHI (MHAHKATOPbI Horo Hux
JIOCTHKEHHSI | MEPOIPHS | ypayery
KOMIIEeTeHIIHH) THS Heckas
nmoaroTo
BKa
1 | Pasmen 1. «Mexanuka» 14/0
Tema 1. Jlexums Ne 1.1 VK-1 2
«Kunematukay» «Kunemarukay (¢ (YK-1.1,
IIPUMEHEHUEM YK-1.2,
MYJIbTUMEIUIHOTO VYK-1.3,
000pyIOBaHNs) YK-1.4)
Tema 2 «/Ilunamuka Jlexmums Ne 1.2 YK-1 2
Tema 3 «J/lunamuka «lunamukay (c (YK-1.1,
BpaIiaTeJIbHOTO MIPUMEHECHHUEM YK-1.2,
JBYKCHHUS) MYJIbTUMEIUHHOTO YK-1.3,
000py/I0BaHuS) VK-1.4)
Tema 1 [TpakTuaeckast padorta Ne YK-1 3aImTa 6
«Kunemartuka» 1.1 «M3mepenune nunennbix | (YK-1.1, [IPaKTH4e
Tema 2 «J/lunamuka pa3MepoB U Macchl Tel U YK-1.2, CKOH
Tema 3 «/Ilunamuka ompeieTICHUE X VYK-1.3, paboThI
BpaLIaTeJIbHOTO m1oTHOCTY «M3ydeHne YK-1.4)
JIBUKEHUS JBUKEHHS TeJia 10
HAKJIOHHOM TUIOCKOCTH»
win «/3ydenne 3akoHOB
MIPSAMOJIMHEMHOTO
NIBAYKEHHUS U CBOOOIHOTO
MaJCHHS Ha MaITHHE
ATByna» mnu «M3yuenue
KHHEMATUKH U JITHHAMUAKH
MOCTYNaTebHOTO
JIBVKCHUS)
[TpakTudeckas padora Ne YK-1 3amuTa 4
1.2 «/3yuenne 3akoHa (YK-1.1, paKkTHye
COXpAHEHHUSI SHEPTHUH C YK-1.2, CKOIt
ITOMOIIIBIO MasiTHUKA YK-1.3, paboThI
Makcgenia» win YK-1.4)
«M3yyeHne 0OCHOBHOTO
3aKOHA JUHAMHUKHU
BpaIaTeIbHOTO JBMKCHHUS
C TIOMOIIIbIO MAsITHUKA
O6epbexay
2 Paznen 2. «MonexyssipHas pU3UKa U TEPMOIMHAMUKAY 12/0
Tema 1 Jlexmsa Ne 2.1 YK-1 2
«MonekynspHo- «MonekynsipHas GU3NKa» (YK-1.1,
KUHETH4ecKas Teopust | (C MpUMEHEHHEM YK-1.2,
(MKT)» MYJIbTUMEAUIHOTO YK-1.3,
000pyI0BaHN) YK-1.4)
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Koa-

MOIIIHOCTH B
Kod(duIIMeHTa M0JIE3HOTO
JEUCTBUS UCTOUYHHUKOB
IMOCTOSTHHOTO TOKa» WU

dopmupyembie Bun BO
. KOMIIETEHIMH | KOHTpOIb | 12€0
Ne Ne Ne u Ha3BaHuUe JeKIui/ B [l
n/n ® pasieda NPAKTHYECKUX 3aHATHH LR OE] Horo HUX
JIOCTHIKEHUS | MEPONIPHS | ypasern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
Tema 2 Jlexuus Ne 2.2 VK-1 2
«TepmoanHaMuka «TepmoanHaMuka» (YK-1.1,
(c mpuMeHEeHnEM YK-1.2,
MYJIbTUMEAUIHHOTO YK-1.3,
000py10BaHNU) YK-1.4)
Tema 1 [TpakTuueckas paborta No VYK-1 3aIuTa 4
«MonekynsipHO- 3.1 (YK-1.1, MIPaKTHYe
KUHETHUYecKast «Omnpenenenue otHomenus: | YK-1.2, CKOM
TEOpUs» TEIIOEMKOCTEN BO3/1yXa YK-1.3, paboThI
npu noctosuHoM fgasiennn | YK-1.4)
Y TIOCTOSTHHOM 00beMe»
Tema 2 [TpakTuueckas pabota No YK-1 3aIuTa 4
«TepmoguHamMuKa» 3.2 «Ompenenenne (YK-1.1, IIpaKTH4e
YHHUBEpPCaIbHOU ra30BoH VYK-1.2, CKOMl
MIOCTOSIHHOW» WJIN YK-1.3, paboThI
«Uccnenosanue VK-1.4)
M30TPOLIECCOBY
3 Pa3zgen 3. «DiexkTpoMarHeTuzmy» 12/0
Tema 1 «OcHOBEI Jleximst Ne 3.1 «OcHOBBI YK-1 2
AJEKTPOCTATUKMN AIEKTPOCTATHKH. (YK-1.1,
Tema 2 «[TocTtosgunubnii | ITocTosSHHBII YK-1.2,
AIIEKTPUYECKUI TOK» | DIIEKTPUUYECKHI TOK» (C YK-1.3,
NpUMEHEHHEM VK-1.4)
MYJIbTUMEAUNHOTO
000pyaOBaHU)
Tema 3 Jlextms Ne 3.2 VK-1 2
«DNEeKTpOMAarHeTu3M» | «IEKTPOMArHETU3M) (YK-1.1,
(c mpuMeHeHneM YK-1.2,
MYJIbTUMEAUIHOTO YK-1.3,
000py10BaHN) YK-1.4)
Tema 1 «OcHOBBI [TpakTudeckas padora Ne YK-1 3amuTa 4
AIIEKTPOCTATUKI 3.1 «M3yuenue tonorpaduu | (YK-1.1, MpaKkTuye
anekTpudeckoro moys» wim | YK-1.2, CKOM
«OnpeneneHne eMKOCTH YVK-1.3, paboTsl
KOHJeHcaTopa ¢ nomotplo | YK-1.4)
0aJTMCTUYECKOTO
raJIbBAHOMETPA»
Tema 2 «[locrostaubrii | [IpakTndeckas padora Ne YK-1 3aIunTa 4
aNeKTpuueckuii Tok» | 3.2 «M3mepeHue (YK-1.1, IIPaKTH4e
COIPOTHUBIICHUS METOJIOM VK-1.2, CKOM
MOCTOBOH CXEMBI» HUIIN YK-1.3, paboThI
«Uccnenosanue monesnoin | YK-1.4)
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Koa-

dboToreMeHTa» UiIn
«MccnegoBanne U3NMydeHUs
a0COFOTHO TBEPJIOTO TeIa
i «ccienosanue
BHeIHero Goroadppexray

dopmupyembie Bun BO
. KOMIIETEHIIMH | KOHTPOJIb Haco
Ne Ne n Ha3zBaHue JeKui/ B s
n/n N pasnena NPAKTHYECKUX 3aHATHH LR OE] Horo HUX
JIOCTHIKEHUS | MEPONIPHS | ypasern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
«Uccnenosanue BOJIBT-
aMIEPHOIN XapaKTEePUCTUKU
MOJIYITPOBOTHUKOBOTO
JMOJ1a»
4 Pasznea 4. «OnrTuka U dJIEMEHTEI KBAHTOBOK 12/0
MEXaHUKI
Tema 1 Jlexuus Ne 4.1 VK-1 2
«l'eoMeTpuyeckas «['eomerpuueckas ontuka. | (YK-1.1,
ONTHKA» WuTepdepenus BOIH» YK-1.2,
(c mpuMeHEHNEM YK-1.3,
MYJIbTUMEIHIHHOTO YK-1.4)
000pyOBaHNs)
Tema 2 «BonHoBas Jlexuus Ne 4.2 YK-1 2
onTHKa U KBaHTOBbIE | «/ludpaxius BoH. (YK-1.1,
CBOMCTBA CBETA» [Tonstpusanus BOJIH. YK-1.2,
KBanToBEIE CBOCTBA VYK-1.3,
CBETa» YK-1.4)
(c mpuMeHEHNEM
MYJIbTUMEAUNHOTO
000pyOBaHNs)
Tema 1 [Tpaktuueckas padota No VK-1 3ammTa 4
«I"eomerpuueckas 4.1 «Onpenenenune (YK-1.1, [IpaKkTH4e
OIITHKA» nokasarenei npenomienns | YK-1.2, CKOH
Tema 2 «BonnoBas SKUIKOCTEN C IIOMOIIBIO YK-1.3, paboThl
ONTHKA U KBAHTOBBIE | peppakToMeTpay» Uiu YK-1.4)
CBOIICTBa CBETa» «Omnpenenenue paguyca
KPUBU3HBI JIMH3BI C
IIOMOUIBIO KOJIEIL
Hprorona» nnu
«OmnpeneneHue IIUHBI
CBETOBOH BOJIHBI C
MOMOIIIBI0 AUPPAKITMOHHOM
PEIIETKNY
[TpakTtudeckas padora Ne YK-1 3amuTa 4
4.2 «Okcnepumentanpioe | (YK-1.1, paKkTHye
U3Y4YEHHE 3aKOHOB YK-1.2, CKOM
TETUTOBOTO M3mydeHus» wm | YK-1.3, paboThI
«Uccnenosanue VYK-1.4)
BaKyyMHOT'O
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Tabmuma 5

Hepequb BOIIPOCOB JIJISI CAMOCTOATEC/ILHOI'O N3YYCHHUSA TUCITUIIINHBI

e Ne Ilepeuennb paccMaTpuBaeMbIX BOIIPOCOB JISI CAMOCTOSAITEJILHOTO U3Yy4Y€eHUS H
I /;1 pasjena nepeyeHb KOMIeTeHIUH (MHAUKATOPOB JO0CTHKEHUs KOMIIeTeHIIUi),
U TeMbl | OCBaMBAaeMbIX IPH UX U3YYeHHH (MOKET 0CBAUBATHCS YACTh KOMIIETEHIIUH)
Pasznea 1
1. |[Temal ["apmonnueckue konebanus ux 3Heprus. CiokeHue koyieOanuii. BelHyX1IeHHBIS
kojeOanus. Pe3onanc, ero ucnons3oBanue. YK-1 (VK-1.1, YK-1.2, YK-1.3,
VK-1.4)
Paznea 2
1. | Tema2 Peanbhuble raspl. OTCTyIUIEHHE OT 3aKOHOB HJCAJIbHBIX Ia30B. PeanbHble rasbl.
VYpaBuenue Ban-nep-Baanbca u ero ananusz. Kputuueckoe coctosinue. Y paBHEHUE
Bepuymmm. Bsizkocts kmakocteir m razoB. YK-1 (YK-1.1, YK-1.2, VK-1.3,
VK-1.4)
Pa3nea 3
1. | Tema3 OnekTpuuecTBO B atMocdepe, rpo3bl. LllapoBas MonHus. DIeKTprUUecKoe moye B
OJTHOPOJTHOM JIMAJIEKTPHUKE. DJEKTpHUEcKue mpeodpazoBarenu sHepruu. YK-1
(YK-1.1, YK-1.2, YK-1.3, YK-1.4)
Pa3nea 4
1. | Tema4 OnTHyeckre CHCTEMBbI, BOOPYKAIOIIKE r11a3 yenoBeka. KopmyckynsipHO-BOTHOBOM
nyanu3m cBeta. COBpeMEHHBIE (PU3UYECKUE TPUHIIUIIBI U TEXHOJIOTHUHU B CEITECKOM
xossiictBe YK-1 (YK-1.1, VK-1.2, VK-1.3, YK-1.4)
5. O0pa3oBaTejibHbIe TEXHOJOTUH
Tabmuma 6
ITpumeHeHHe AKTUBHBIX H HHTCPAKTUBHBLIX Oﬁpa3OBaTeﬂbeIX TEXHOJIOTUH
Ne HanmeHoBaHMe HCO/Ib3YeMbIX AKTUBHBIX H
Tema u popma 3anaTus o
n/n HHTEPAKTHBHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHH
1. | KunemaTtuka I13 | PabGoTa B MaJibIX rpymnmax
2. JlnHamuka JI DBpHUCTHYECKAs JICKIUS
3. | TepmonnHamMuka JI | KommnbroTepHas cumyssinust (MOJeIb HACAIbHOTO ra3a)
4. | DnexrpuuectBo ¥ MarHeTusm | JI | Jlekuus-nuanor
5. | DnexrpuuectBo 1 Mmaruetusm | [13 | PaboTa B ManbIx rpymmax
6. | OnTuka I13 | KomnbroTepHas CUMYJISIHS

6. Tekymuii KOHTPOJIb yCIIEBAEMOCTH U MPOMEKYTOUYHASI ATTECTAIUS 110

HTOTraM 0CBOCHUA NTUCIHUIIJINHBI

6.1. TunoBble KOHTPOJIbHBbIE 32aAHUS UJIH HHbIE MATEPHUAJIbI, HEO0OX0AUMbIe ISl
OLICHKH 3HAHWI, YMEHUI U HABBIKOB M (WJIH) ONbITA eATEJIbHOCTH

Tumnossie 3aa4¥ AJI 3al0UThI IIPAKTUICCKUX pa60T, JJIA 3a4€Ta

[Tpumep TUMOBBIX 3a7a4 JUIsl TEKYIIETO KOHTPOJISI 3HAHUN 00y4aronInuxcs

Tunossble 3a1a4n no pasaery 1

1. MarepuanbHast TOUKa JABHXKETCS B MPOCTPAHCTBE COTJIACHO YPABHEHMSIM: X(t) =5t (M)

y(t)=4-2t* (m), z(t)=3t—4t’>(m). Haiitu MOIyIH CKOPOCTH M yCKOPCHHS TOYKH B MOMECHT

BpemeHu t=1c.
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2. Kakoi#l yroym cocraBiseT BEKTOp ITOJHOTO YCKOPEHHUsS TOYKH, JIeXkKalleidl Ha o00oje
MaxoBHKa, C paJuycoM MaxoBHKa yepe3 t=1,5c¢ mocne Hadana ABUKEHUA? YTJIOBOE YCKOpPEHHUE
maxoBuka & =0,77 paz[/c2 )

3. Haiitu wm3meHeHume wummysnbca mapuka Maccel mM=100r mnpu ymape o 3eMI0 U
KOJIMYECTBO BBIJEIUBLICHCS TEIUIOTHI, €Cii OH maxaer ¢ Beicothl N, =200cM, a mocne ymapa
nogauMaetcs Ha Boicoty h, =180 cm.

4. TonkocTeHHBbIM mMaMHAP auamerpoM D =30cm wm Maccoii m =12 kr Bpamaercs
cormacHO ypaBHeHmio ¢ (t)= A+ Bt +Ct°, rme A=4panx, B=-2pan/c,C=0,2 pan/c’.
Onpenenuts EHCTBYIOMI Ha LIUIMHAP MOMEHT cuil M B MOMEHT BpemMeHu t =3 c.

5. JlaBneHue BOJbBI, TEKYIICH 110 TOPU3OHTAIBHOM TpyOe, TPH N3MEHEHNH TUIOINAAN CEYCHUS
yBenuumiock Ha 350 I1a . Onpenennts M3MEHEHNE CKOPOCTH TEUECHHUS, €CIIM HadallbHAsi CKOPOCTh

cocraBisiia 1,5 m/c.
6. ®dusnyeckuil MasTHUK B BHJE TOHKOTO CTEpxHs JUmHOW | =120 cm KosebieTcss 0KoJIo

TOPU30HTAIILHOM OCH, TEPIEHIUKYISIPHOU CTEPKHIO, U HAXOJSIIEHCS Ha pacCTOSHUU A OT
cepenunbl cTepkHa. [Ipu kakoM 3HaueHnn a mepuoj kojiebanuidi T MMeeT HauMeHbIllee 3HaueHue?
Haiitu ero.

7. OmpenenuTh mEpUOa KoJeOaHUM W MaKCUMAJIbHYIO CKOPOCTb JBHIXKEHHUS Tpy3a

. V4
MaTeMaTHYeCKOro MasiTHUKA, COBEPILAOIIETo KoedaHus o 3akoHy X =0, 2sin (272’1: — —j (m).

8. Uemy paBHa mpuBEICHHAs IIMHA (DU3MYECKOTO MAATHUKA, COCTOSILIEr0 M3 TOHKOTO
crepxHs Maccoit 1kr mmHON 80 CM , KOTOPBIN MOBEIICH HA OCH, OTCTOSIICH HA OJTHY YETBEPTYIO
JUTHHEI OT OQHOTO U3 €r0 KOHI[OB?

9. Ompenenuts Ay BostHBI yactoTtoil 50 ', ecnu 3a 10 ¢ oHa npeomoneBaer 3 kM .

Tunossble 3a7a4u Mo pasaenay 2

1. KonmnyectBo BemectBa renust v =1,5wmons, temneparypa T =120K. Omnpenenuts
CYMMapHYIO KHHETHUECKYIO JHEprui0 E, mocrymarenbHOro JBHKEHHS BCEX MOJISKYIT 3TOrO rasa.

2. OnpenenuTh CpeJHIO JUIMHY CBOOOJHOrO mpobera A MOJIeKyNbl a30Ta B COCYHE
BMecTHMOCTBI0 V =5 1. Macca raza m= 0,51 . DddexTupnsiii quamerp monexyist 0,3-107° M.

3. Uemy paBHO m3meHeHue sHTponud 10 r Bo3ayxa Mpu M30TEPMHYECKOM PACIIHPEHUH OT
3 no 8 nmutpoB?

4. TIpu BBICOKOH TeMmepaType MOJIOBHHA MOJIEKYIT a30Ta JUCCOIIMUPOBaIa Ha aTOMBI. UeMy
paBHa yjenbHAs TEIUIOEMKOCTh C, MpU MOCTOSHHOM [ABIE€HWH B OTHX YyclnoBusx? Haitu

OKa3areib aanadaTel.

Tunossble 3aga4uu no pasaeiay 3
1. Tpu ToYeuHBIX 3apsaa (, 20, —Q HaAXOIATCS HA OJHON MPSIMOM, PACCTOSHUS MEKIY

coceqHUMHU 3apsiaamu paBHo d . HaiiTn HanmpsHKEHHOCTD AJIEKTPUYECKOTO OIS B TOUKE Ha ATOH kKe
IpsIMOY Ha PacCTOSTHUU 0 OT OTPUIATENBEHOTO 3apsiia
2. B BepimHax TpeyrojibHHUKa CO CTOPOHAMH IO 2 CM HaxXOSTCs paBHbIE 3apsabl o 2 HKL

Haiitn pe3yapTHpYIOIIYI0 CHITy, JISHCTBYIOIIYI0 Ha dYerBepThid 3apsm 1uHKi, momemeHHBIN
B CE€pEIMHE CTOPOHBI TPEYTOJIbHUKA.
3. Tpu ranpBannveckux 3emMenTa & =3B, €, =5B, & =2 B coeaunens! napamiensHo u

3aMKHYTBl Ha BHelIHee compotuBieHne R =2 Owm. Ux BHyTpenHue compotuicHus I =10M,

r,=20M u I, =0,50M. Haiiti TOK BO BHEIIHEH LIENTN ¥ HANPSHKEHUS HA KAXKJIOM 3JIEMEHTE.
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4.11o AByM KpYrOBBIM BHUTKaM, UMEIOUIMM OOIIHMH LEHTP, TEKYT TOKU cujod SA u 4 A.
Pannycel BUTKOB COOTBETCTBEHHO paBHBI 4cM M 3cM. Yrom Mexny ux miockoctsmu 30°.
OmnpenenuTs UHIYKIUIO U HAMIPSDKEHHOCTH B IIEHTPE BUTKOB. PaccMOTpeTh BOZMOXKHEIE CITy4aH.

5.KonebatenbHpIii KOHTYp MMeeT WHAYKTHBHOCTh L =16TH, &évxocth C=40HD wu
MaKkcuMalibHOe HamnpspkeHue Ha 3axumax U = 200 B. Yemy paBHa B HeM MakcUMalbHas CUIa TOKa?

Tunosble 3a1aun Mo pasaeny 4
1. Ha mudpakuuoHHy0 pemeTky HOpMajabHO MagaeT MOHOXPOMATHYECKUH CBET C AITUHON
BosiHbl 600 HM. Ompenenute HauOONBIINA MOPSAOK CIEKTPA, MOJTYYEHHBIH C MOMOILIBIO 3TOM

PEIICTKHU, €CIIN €€ IIOCTOSIHHAA d=2mKm.

2. EcrecTBeHHBIN CBET MPOXOAMUT uUepe3 IMOJIAPU3ATOpP U aHAIU3aTOp, MOCTABICHHBIEC TaK,
YTO YToJI MEXY MX IJIaBHBIMU IUIOCKOCcTAMU ¢ = 45° . [lonspuzaTop oTpaxaet u npeaomisieT 5%
najaroiiero Ha Hero cBeta. [lotepsimu B anannzatope MoXxHO0 npeHedpeyb. KakoBa HHTEHCUBHOCTD
Jy4a, BBIICANIETO W3 aHAIN3aTOPa, IO OTHOIICHUH K MHTEHCUBHOCTH €CTECTBEHHOTO CBETA?

3. ®oron npu pdexkre Komnrona Ha cBOOOTHOM 3JIeKTpoHE OBLT paccesH Ha yron 90°.
Onpenenutb UMIYIbC, MPUOOPETEHHBIM AIEKTPOHOM, €clu dSHeprus ¢GOoToHa [0 pacCesHUS
1,02 MaB.

4. Omnpenenuthb, KaKk U3MEHHUTCA JJIUHA BOJIHBI 1 Bpoiins s1exkTpoHa aToMa BOJOpOa Mpu
MepeXo/Ie €ro ¢ YeTBEpTOi OOPOBCKON OPOUTHI HA BTOPYIO.

5. Omnpenenure, Ha CKOJBKO H3MEHWJIACh SHEPrUsl 3JIEKTPOHA B aTOME BOJOpPOJAA IpHU
U3IYYCHUU aTOMOM (OoTOHA C JuinHOM BOJIHBI 0,486 MKM .

Bormpocs! [u1st 3a1MThl TPaAKTUYECKUX padOT

Bonpocs! no pazaeny 1

=

3axonbsl HeroTOHA
OCHOBHO¥ 3aKOH TMHAMUKH BpaliaTelbHOro aBmwkeHus. Ero popmynupoBku

w N

[TapameTpsl (S, v, a) PaBHOMEPHOTO M PABHOINEPEMEHHOIO JBHKeHUA. KuHemarnueckue

(bopMyIibL

Kunernueckas 3Heprus BpaaTeabHOrO JBUKEHUS

[Ipupona u BUAbI CUII TPEHUS

Cuna TpeHus Ka4eHHUsl, CKOJIbKEHHUS, TIOKOS

[TapameTps! U GOpMyJIbI, ONUCHIBAIOLINE BPALLIATEILHOE IBUKEHUE

MoOMEHT nHepIUU MaTEPUAIBHON TOYKH U Tella

OCHOBHOH 3aKOH JMHAMUKH BPalaTeIbHOTO JIBUKCHUS

0. Teopema Illreitnepa

1. Inarpamma pactspxenus. [Ipenen npouyHocTH, yIpyrocTH, TEKy4ecTH

12. 3akon ['yka B muddepeHnmanbHOl 1 HHTErpabHON popme. OTHOCHTENBHOE U a0COIOTHOE
yanuHenue. Hanpspkenne

13. 3akoH coXpaHEHHUsT MEXaHHYECKOW YHEPTUH

14. 3akoH coxpaHEeHHs1 MOMEHTa UMITYJIbCa MPU BPaIlaTeIbHOM JIBUKEHUU

15. Onucanue ABMKEHUS Tela B MOJIE CHII TSKECTH (TI0J] YIJIOM K TOPU30HTY)

16. YpaBHeHHEe HEPa3pBIBHOCTH

17. YpaBuenue bepuymnnu

18. Bsizkocts. Koadduument BszkocTH (AMHaMUYECKOM M KuHematuueckoil). Ilapamerpsl,
OTIpEETISIONINE BA3KOCTh CPEIbI

19. Pexxumsbl TeueHus xxuakoct. Yucno Peiinonpaca

20. ®usnvecknit, Npy>KUHHBIN U MaTeMaTHIECKUH MasTHUK. [[puBeneHHast ITHA PU3NIECKOTO
MasiTHUKa

21. XapakTepucTuku Kojiebanui (Iepuo, 4acToTa, aMIinTyaa, asza)

22. Bonna. Bunsl BosiH. XapakTepUCTUKU BOJTH

RR©Ooo~N O~
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CoNoO~wWNE

22.

23.

24,

25.

=

23. ®opMya pacyeTa nepuojia NPy KUHHOTO, (GU3UIECKOTO M MATEMATHICCKOTO MasTHUKA

Bonpocsl o pasaeny 2
OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
Wneanbubiii ras
VYpaBHeHHE COCTOSIHUS UACAIBHOTO raza
IlIxana KenpBuna u Llenbcus
['a30BbIE 3aKOHBI
N3onporiecchl
[lepBoe HauasI0 TEPMOJAMHAMUKHI
KII/ TermoBoro aBurarens u uaeaibHOW MalHbl KapHo
Peanbnbiii ra3. YpaBuenue Ban-J/lep-Baanbca
10 Anuabatuerii mpouecc. Koaddurment [lyaccona

CoNoOk~wWNE

Bonpocsl no pazaeny 3
HarnpspkeHHOCTB M IOTEHIHAT AJIEKTPOCTATHYECKOTO TOJISL, CBSI3b MEXIY HUMH
[Tpunuun cynepno3unuu nosuei. Pabora nomus
Teopema o UPKYJISIINUU BEKTOpA HAIPSHKEHHOCTH
CHII0BBIE JIMHUU U OKBHIIOTCHIHNAJIBHBIC IOBEPXHOCTHU, UX B3aAUMOCBA3b. BCKTOP rpajucHra
Teopema 'aycca 115 371€KTPOCTaTHUECKOTO TOJISl B BAKYYME U BELIIECTBE
Emxocts. [TapaMeTpsl, onpenensomme eMKOCTh IIJIOCKOTO KOHACHCATOPa
CBsI3b HAIIPSKEHMSI U HANIPSDKEHHOCTH B 3JIEKTPOCTATUYECKOM I10J1€
CoennHeHH KOH/IEHCATOPOB
Turel AMAIIEKTPUKOB U BUBI Tossipu3anun. [lonspuzoBanHocTh. JuanexTpuaeckas
POHHUIIAEMOCTh. DIIEKTPUIECKOE CMEIICHNE

. DHeprus 3apsHKeHHOr0 NPOBOJHMKA, KOHAeHcaTopa. O0beMHas INIOTHOCTh SHEPTUN
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

ConpoTuBieHue MPOBOJIOYHOIO TPOBOJHUKA

CoenuHeHNs TPOBOIHUKOB

Cuna 1 JI0THOCTH TOKa

3akonsl Oma

3akon JIxoyns — Jlenna

[TpaBuna Kupxroga

[TomynpoBOTHUKY, UX OTJIMYHE OT METAJLIOB U JIUAJICKTPHKOB

OJeKTpOHHAs U JbIPOYHAs IPOBOUMOCTD B MOJIYTIPOBOAHUKAX

CoOcTBeHHAs U TIPUMECHAs TIPOBOAMMOCTD B TIOTYITPOBOTHUKAX

[TomynpoBOTHUKK P - U N -TUIIA, UX MTOTyYCHHE

MaruautHoe none, ero xapaktepuctuku. Cunossle nuHuu. Cuna JlopeHua u cuina Ammepa.
3akoH buo-Casappa-Jlannaca. MarautHoe nose 3emin

OcHOBHBIE MOJIOKEHUS TEOPUHU AIIEKTPOMArHUTHOTO NoJisi MakcBena. YpaBHeHus Makcsena.

Teopema o 1upkynsiuu Bekropa B . Teopema ["aycca s MarHUTHOTO 1OJISL B BAKYyMe
®deppo-, napa- U JMaMarHeTUKU, UX OTIMYUTEIbHbIE OCOOCHHOCTH. MeXaHu3M (opMHUpPOBAHHUS
OCTaTOYHOI HaMarHM4eHHOCTH y peppomarneTukoB. Touka Kropu. [leTns ructepesuca

Marautnoe mone. Ilotok Bektopa B. fIBreHne »sieKTpOMarHMUTHOW WHAYKIIUU U
camounaykuuu. IIpasuno Jlenna
OCHOBHBIE TOJIOKEHHSI TEOPUU JIEKTPOMAarHUTHOrO noJisi MakcBesuia. Y paBHEHUs

Makcgeinna. Teopema o nupkyisituu Bektopa B . Teopema ["aycca ans MarHuTHOTO 1oJis B
BaKyyMe

Bonpocs! no paszgeny 4
3aKOHBI OTpaXCHUA U NIPEITOMIICHHA CBETOBBIX BOJIH
OTHOCUTETHHBIA U a0CONIOTHBIN MOKa3aTeNn MPEIOMIICHU. SIBIEHHE TOTHOTO BHYTPEHHETO
OTpaKeHUs
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ROONOOGOA~W®

[Tonsipuzanus ceera. Yron bprocrepa. 3akon Mamtoca

WNutepdepentys u audpaxius cBeTa

OmnebiT FOHra. aTepdepeHius B TOHKUX TUICHKAX

Kosbiia Hpr0TOHA B OTpaXEHHOM U MPOXOISIIEM CBETE

YcnoBue uHTep(hepeHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB

[Tpunuun [Noiirenca-@penens. 3oubl Openens

YcioBue rIaBHBIX MAaKCUMYMOB U MUHUMYMOB U1 TUGPAKIIMOHHOMN pelieTKu

0. AudpakuroHHas KapTuHa B MOHOXPOMAaTHUECKOM U 0esioM cBeTe. Pa3pemaromas cnocooHOCTh

TU(PPaKINOHHON PEIIETKH

11. SIBnenue horodrddekra. Buas hotodddexra

12. Ypasuenue DitHmreitna. Kpacuas rpanuna goroaddexra

13. ITapameTpsl, XapaKTepU3yIOIIUE CIIOCOOHOCTh TEJI MOTJIONIATh U U3Iy4aTh JICKTPOMarHUTHBIC
BOJTHBI

14. 3akon Kupxroda. 3akon Ctedana — bonpimana. 3akon Buna

15. AbcomntotHo uepHoe Teno. Cepoe Temo

16. Cniextp. Bunsl criektpoB. CrieKTpbl HCITyCKaHUs U MOTJonieHus. CeKTpalibHbIM aHaIHU3 U €ro
IPUMCHCHUE

17. Tlocrynatel bopa. OOpa3oBaHue crieKTpa U3ITy4eHUs aTOMa BOJAOPOa

HepequL BOIIPOCOB, BBIHOCHUMBIX Ha ITPOMCIKYTOUYHYIO aTTCCTAllUIO (3aqu)
Paszgea 1 «MexaHukay

1.

2.

10.
11.
12.
13.

14.
15.

16.

17.
18.

19.
20.

[Tpenmet ¢puzuku. MeTtoasl pusndeckoro uccienoBanus. Ponb Gu3nku B pa3BUTHH TEXHUKH
U BJIIMSIHME TEXHUKHU HA pa3BUTUE QUBHKHU.

MexaHnuuyeckoe NBIKEHHE Kak mpocTeiimas (opma nBmwkeHuss matepuu. Kiaccudeckas
MexaHuka. [IpocTpaHCcTBO 1 BpeMs B KIIaCCUYECKOW MeXaHHuKe. DUu3nyeckue MOJEIIH.
Kunematnueckoe onvcanue ABHKEHUS TOUKH. CKOPOCTh U YCKOPEHUE ITPU KPUBOJIMHEHHOM
nBrxeHnr. HopManbHOe U KacaTelbHOE (TaHT€HIIUAIbHOE) YCKOPEHHUSI.

JIBr>KeHHE TOYKHM O OKPY>KHOCTH. BEKTOpBI yriioBOM CKOPOCTH M YIJIOBOTO YCKOPEHUS.
CBs13b TMHEWHBIX CKOPOCTEN U YCKOPEHUH C YTTIOBBIMU CKOPOCTSIMHU M YCKOPEHUSMH.
Junamuka. Mexanuueckast cucreMa. Cuna. Macca u umnysnbsc. CoBpeMeHHasi TPaKTOBKa
3ak0HOB HproTOHa. CHUIIbI B MEXAHUKE.

HMnynbc cucTeMbl MaTepUallbHbIX TOUYEK. 3aKOH COXPAaHEHUS UMITYJIbCA.

O6o06menHas popmynuposka |l 3akona HeroToHa. 3aKOH BCEMUPHOTO TATOTEHHUS.

OHeprus Kak yHUBEpcalbHasi Mepa pa3InyHbIX GOpM ABHKEHUS U B3aumoeiicTsus. Pabora
cuibl. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CUIIBL. MOIIHOCTB.

Kunernueckast sHEpPrus MEXaHUYECKON cucTeMbl. lloTeHnanbHas sHeprusi.

3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE. Y AapHl.

MowmenT nnepuuu. Teopema Illtelinepa.

MowmeHT cunbl. OCHOBHOE YpaBHEHHE JUHAMMKH BPAILATEIBHOTO IBHKEHUS TBEPIOTO TeENa.
Kunernyeckass sHeprusi BpalllaloLIerocss W Kartderocs TBepaoro Ttena. PabGorta mnpu
BpalllaTeIbHOM JBH)KEHUU.

MoMEHT UMITyJIbCa MaTepUaIbHON TOYKH, MEXaHUYECKON CUCTEMBI U TENA.

OcHOBHOE ypaBHEHHE TMHAMHUKH BPAIIAaTEIbHOTO JIBUKEHUS TBEPJOTO Tela B 0000IEHHOM
BHJIE. 3AKOH COXPaHEHUSI MOMEHTA UMITYJIbCA.

Hedopmarnuss B 1Bepnom Ttene. 3akoH ['yka. Koadpoumment Ilyaccona. Juarpamma
PaCTSIKEHUS.

['mapocraTika HecxxnMaeMol >xuaKoctu. JlaBnenue cronbda sxuakoctu. Cuna Apxumena.
CranuoHapHOE TE€YEHHE WICAIBHOW XUAKOCTH. YPaBHEHHE HEPa3pbIBHOCTH. YpaBHEHHE
bepuymn.

Bsskocth xxuakoct. PexxuMel Teuenust. Huciao Pelitnonnaca.

Knaccugukanus konebanuil. YpaBHeHHE T'apMOHMYECKHUX KojebaHuil. MexaHudeckue
KoneOanusi. OHeprus konebanuid. [uddepennmanbHoe ypaBHEHHE TapMOHHYECKHX
KOJICOaHUH.

17



21.
22.
23.

MasTHHKH.

CBoboaHble 3aTyxaromue kojnebanus. Beinyxnennsie konedanus. Pe3onanc.

BonnoBoe mBmwxenue. [lnockas rapmoHudeckas BosiHa. JlJTMHA BOJHBI, BOJHOBOE YHCIIO,
¢dazoBast CKOPOCTh. Y paBHEHHUE BOJTHBI.

Pa3znen 2 «MoJIekyIIsipHas d)I/ISI/IKa U TCPMOJAHMHAMUKA)

24.

25.

26.
217.

28.
29.
30.
31.
32.

33.

34.

35.

CratucTHUecKuil U TEPMOJAMHAMUYECKUU METOAbl HccieqoBaHus. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU HICANIbHBIX ra30B. TemneparypHas mkana Llenscus u
KenbBuHna.

CpenHsiss KUHETUYECKas SHEpPrus MoJeKyld. MOoJeKyasipHO-KUHETUYECKOE TOJIKOBAHHE
a0COIOTHON TeMIEPaTypHI.

Pacnpenenenune MakcBeia MOJIEKYJT HICATIBHOTO Ta3a.

Pacnipenenenne bonbimana u 6apomerpuueckas popmyna. CpeaHee 4MCIO CTOIKHOBEHUN U
CpenHsis JJInHA CBOOOHOTO TIpodera.

TepmoanHamuueckue napamerpsl. TepMoauHAMUYECKOE pABHOBECHE U MPOLIECC. Y paBHEHHE
COCTOSIHMS UiealIbHOTO ra3a. M3omporeccsl.

[lepBoe nHauano TtepmonuHamuku. PabGoTta raza. TemnooOMeH, KOJIMYECTBO TEIUIOTHI.
BuyTpenHss sHeprus uaeanbHoro rasza. Yucio creneneit cB00OObI.

[TpumeHeHue epBOro Havyajia TEPMOJIMHAMUKH K U30IpolieccaM. AnabaTHbIN mpoliecc.
Temmoemkoctb. Ypasaenue Maiiepa. Koagdurment [lyaccona. [TomurpomnHblit mporiecc.
Huxnel. Tepmuueckuii KITJI nukna. TernoBsie qBUrarenin, XoJoauibHble MaliuHbl. Teopema
Kapno. Iuxi KapHo u ero k.11.4. Bropoe Ha4ano TepMOAMHAMUKH.

OO6patumsbie U HeoOpaTUMBbIe Tporiecchl. DHTponus. HepaBenctBo Kiaysuyca. Onpenenenue
SHTPOIUU PABHOBECHON CHUCTEMBI YEPE3 TEPMOIUHAMUYECKYIO BEPOSATHOCTH MAKPOCUCTEMBI.
Teopema Hepucra-IInanka.

Cwibl ¥ MOTEHIMAJIbHASI YHEPTUS MEXMOJIEKYISIPHOTO B3aUMOJCHCTBUA. YpaBHeHHEe Ban-
nep-Baansca. M3otepmbl Ban-nep-Baanbsca u s3xcriepuMeHTaNbHbBIE H30TEPMBI.

SAnenne nepenoca. uddysus, TEIIonpoBoIHOCTh, BHYTPEHHEE TPEHUE.

Paznen 3 «IIEKTPOMATHETU3M)

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

DOnexTpuueckue 3apsibl. 3aKOH COXpaHEHHs 3apsaoB. BiaumopeiictBue 3apsnoB. 3akoH
Kynona.

DNEKTPOCTaTUUECKOE II0JIE, €r0 XapaKTePUCTHKU. ODKBUIOTEHIUAIbHBIE MOBEPXHOCTU U
CUJIOBBIE JIMHUU 3JIEKTPOCTATUUECKOTO NOJs. [IpuHInI cynepno3uuuy nosen.

[Torox BekTOpa HamNpsHKEHHOCTH AJeKTpocTarndeckoro mnois. Teopema Iaycca (mis
BaKyyMa).

[ToTeHumanbHpI XapakTep 3JeKTpocTaTHdeckoro mnoss. Ilonstue mnoreHuumana. Pacuer

paboThI MIpH MEepEeMEIICHUH 3apsaa B dJeKTpocTaTHueckoM mone. [lupkymnsaius Bekropa E
ANEKTPOCTATUYECKOTO MOJIS.

Omnpenenenne pa3HOCTH MOTEHIIUAIOB B 3JIEKTPOCTATHUECKOM ToJie. CBs3b HaNPSHKEHHOCTH
U noTeHuana. ['paquent noteHuuana.

[TpOBOHUKK B HIEKTPOCTATHYECKOM Moje. PaBHOBecHe 3apsA10B B MPOBOJHMKE. EMKOCT
MIPOBOJIHUKOB.

EMkocte  koHzmeHcaTopoB. CoenMHEHHs] KOHAEHCATOPOB. ODHEPrus  3apsyKEHHOro
KOHJIEHCATOpA.

DHeprus MeKTpocTaTnueckoro moisi. O6beMHast INTOTHOCTh SHEPTHH TOJIS.

Tunel ausnexktpukoB. [lonspuzauust OUPAEKTPUKOB U ee Buabl. llonsgpu3oBaHHOCTH
JTUAJICKTPUKOB.  JMdnekTpuyeckas BOCHPUUMYHBOCT W TPOHUIIAEMOCTh.  BekTop
ANEKTPUUYECKOTO CMEIICHUSI.

CBoOonHble U cBsi3aHHble 3apsabl. Teopema [aycca nans monst B UDJIEKTPUKE.
CerHerosneKTpuKU. DIEKTPUUYECKOE M0JI€ B OJHOPOJAHOM JTUAIEKTPHUKE.

IToCTOSAHHBIN  DNEKTPUYECKUH TOK, YCIOBHS €ro CYIIECTBOBAHHS W  OCHOBHBIE
xapakrepuctuku. Croponnue cuibl. [lonstue 3/1C u HanpsxeHusl.

ConpoTuBjiieHUE MTPOBOJIOYHOTO MpoBoAHUKA. CoeMHEHUsT MPOBOAHUKOB. TeMmrieparypHas
3aBUCHUMOCTH CONIPOTUBIICHUS U €€ KaueCTBEHHOE 00bsicHeHue. CBEPXITPOBOAUMOCTD.
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48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.

62.

63.

64.

65.

66.

67.

3akon Oma B MHTETpaIbHOM (hopMe MJIs1 OJTHOPOTHOTO U HEOTHOPOTHOTO YIACTKOB IIETIH, TSI
MTOJHOM LEIH.

ITpaBuna Kupxroda.

3akon /xoyns — Jlenna B uHTErpanbHoi popme. MOIHOCTh TOKA.

3akon Oma u JIxxoyns - Jlenna B quddepennmansHoi popme.

OnekTpuueckuid TOKk B Meramuiax. Kilaccuueckass Teopust 371€KTponpoBoAHOCTH. Tok B
BaKyyMe. DMHCCHS 3JIEKTPOHOB. ['a30BbIe pa3psibl.

[TomynpoBonuuku. 30HHAs Teopuss TBepaoro Ttena. CoOcTBeHHas W MpUMECHas
IIPOBOJIMMOCTD MOJYIIPOBOJIHUKOB. Jnoz.

MarsnuTHoe 1oJIe ¥ €ro XapakTepUCTUKU. Makpo- 1 MUKpOTOKU. Bo3aeiicTBue MarHUTHOTO
MOJIsI HA paMKy C TOKOM U Ha IPSIMOJIMHEWHBIN TPOBOIHUK C TOKOM.

CwioBble JIMHMM MarHuTHOM uHAYKUMM. CuiioBas KapTMHa MArHUTHOIO — IOJIA
NPSIMOJIMHEMHOTO TMPOBOJHMKA C TOKOM W KPYyroBoro BuTka. [IpuHiuumn cynepno3unuu
MarHUTHBIX MTOJIEH.

3akon buo — CaBapa — Jlamaca.

Bo3zaeiictBue MarHuTHOrO MoJist Ha ABMXKYIuiica 3apsaa. Cuna Jlopenua. J[Buxenue 3apsiga B
MarHuTHOM Toje. Dddekt Xoia.

Buxpesoii xapaktep marautHoro nosis. Teopema ["aycca u TeopeMa o LMPKYJISLUUA BEKTOpA
MarHuTHOM MHAYKIHUH (B BAKyyMe).

HamarnnumBanue MmarHeTukoB. HampskeHHOCTH  MarHMTHOro mnoss. MarautHas
MIPOHUIIAEMOCTh U MATHUTHASI BOCTIPUUMYHUBOCTb.

JnamarneTuku, napaMarHeTuku U (peppoMarHeTUKH.

CBs13b BEKTOPOB B u H . 3aKOH IOJHOrO TOKA JUIsi MATHUTHOTO IOJIs B BELIECTRE. Teopema
0 IMpKyJsinuy Bexkropa H.

OnextpoMarHuTHass uMHAYKuMs. OJIC HMHAYKIUMM B TOABMXKHBIX W HEMOJABMIKHBIX
IIPOBOJIHUKAX. Bpalenne pamku B MarHuTHoM nosie. Toku Pyko.

Camounaykuusa. VHIYKTMBHOCTH IpOBOAHMKA. 3akoH Jlenna. Bsaumuas uHAyKOus.
Tpanchopmaropsl.

PaboTa nmo nmepemenieH1io MPOBOJHMUKA C TOKOM B MarHUTHOM M0Jie. DHEPrusi MAarHUTHOTO
noJisi B cosieHou ie. [NIOTHOCTh SHEPTUHU MarHUTHOTO MOJIS.

BuxpeBoe snextpuueckoe mnone. Tok cmemennsa. Cuctema ypaBHeHuH Makcsemna B
WHTErpaJibHON (hopme.

Konebarenbublii koHTYyp. IlpeoOpazoBaHue SHEpruM Ha pas3iMyHBIX 3Tamax KosieOaHMs.
JuddepenumanpHple ypaBHEHHUs CBOOOJHBIX HE3aTyXalOUIMX U 3aTyXaloIIUX KoyieOaHWil B
HEM U UX PELICHUS.

HuddepenunansHoe ypaBHEHHE 3JIEKTPOMAarHUTHOM BOJIHBI U ero pemieHue. CKOpOCTh
pacnpocTpaHeHus: BONHbI. Bektop YmoBa-IloliHTHHra. OHepreTuuecKkne XapaKTepUCTUKU
AIIEKTPOMAarHUTHBIX BOJH. [1Ikana 3nekTpoMarHuTHBIX BOJIH.

Paznen 4 «OnTHKa ¥ 3JIEMEHTHI KBAHTOBOM MEXaHUKH)

68.
69.

70.
71.
72.
73.
74.

75.
76.

77.

Onrtuka. 3aKkOHBI reOMeTpUYeCcKol onTUKH. [TonHOe BHyTpeHHee oTpakeHue. JIMH3bI.
Wutepdepeniys cBera. YClIOBUS BO3HUKHOBEHUS HHTepdepeHIMH. MeTox BEeKTOpHOM
JIMarpaMMBbl JUIsl CIIOKEHUS JBYX MJIM HECKOJIBKHUX BOJIH.

[TpuHIMN NoTy4YeHus: HHTEPPEPEIMOHHON KapTHHBI. Y CJIOBUS MaKCUMYMOB U MUHHUMYMOB.
Paznocth a3 1 pazHoCcTh X07a.

Wutepdepentus B Tonkoit miuenke. Konpua Herotona.

Hudpaxus csera. [punuun ['toiirenca-®penens. 3ous Openens.

Judpakius Ha KpyriioM oTBepcTu. Judpakuus Ha JUIMHHON MIEIH.

JudpaknuonHas pemerka. ['naBHble MakcuMyMmbl. ['aBHble MUHUMYMBI. Paszpemaromias
CIIOCOOHOCTB.

[TonspuzoBanHblii cBeT. Buapl nonspuszanuu. CriocoObl HoMydeHus MOIsPU30BaHHOTO CBETA.
[IpoxoxkneHre eCTECTBEHHOIO CBETA Yepes MOoJIApu3aTop U aHanusarop. [IoBopor miockocTu
MOJIIPU3ALUN.

[Tonsipu3anust cBeTa NpU OTPAKEHUM M NPEIOMIEHMHM Ha I'PAaHULE AUDIEKTPUKOB. 3aKOH
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Bbprocrepa. JIBoliHOE TydenpeioMIICHHE.

78. KopryckymnsipHO-BOJTHOBOM Jyanu3Mm cBera. KBaHT cBera. DHeprus U UMIyJbC (DOTOHA.
Buemnuii pororddexr.

79. CseroBoe nasienue. OnbiTol Jlebenera. ekt Komnrona.

80. TerutoBoe m3nmyuyenue. 3akoH Kupxroda. AbcomorHo uyepHoe Teno. 3akoH Credana —
Bonbimana. 3akon Buna.

81. TernoBoe uznyuyenue. @opmyna [Inanka. Pacnpenenenue snepruu B CrieKTpe U3MyYSHUs 110
9acTOTE U JJIMHE BOJIHBI.

82. Monens aroma Tomcona u Pesepdopaa-bopa. Onwitel Pesepdopaa mo paccesHuto anbda-
YacTUll. DMIIUPUYECKHIE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa.

83. YpoHu 3Hepruu atoMa Bojopoaa. KBaHTOBEIC yncIia: TIIaBHOE, OpOUTATBHOE, MATHUTHOE.

84. BonHoBBIC cBOlcTBa MUKpouacTuil. J[muHa BoiHBI ne Bpoitns u ee cBoiictBa. BomHoBas

byHKIHS.
85. CooTHomenue HeonpeneneHHocTel [ elizenoepra. Ypasaenue [lIpenunrepa.

6.2. Onucanmne noka3areje 1 KpUTepUeB KOHTPOJISI yCII€eBAeMOCTH,

OICaHue IKAJ ONCHUBAaHUA

Kpurepun oneHku pemieHus 3aJadd OpU OPOBEACHUU NPOMEKYTOYHOIO
KOHTPOJISI 3HAHW, MPHU 3a1UTE TPAKTUYECKON pabOThI:

S 0asJi0B BBICTABISAETCS CTYACHTY, €CJIM B JIOTHYECKH BBICTPOCHHOM
pEelIeHN TPaBUIBHO YKa3aHbl (JOPMYJIbl BCEX HEOOXOAUMBIX (DU3UUECKUX
3aKOHOB C TOSICHEHUSIMH, CHEJIaHbl BCE HEOOXOJMMBbIE MaTEeMAaTUUYECKUE
npeoOpazoBaHusl, PUCYHKU (P HEOOXOAUMOCTH), MOJIyYE€H MPaBUIbHBIN
orBeT. KoMmmereHuny, 3akperui€HHbIE 3a JAHHBIM BHIOM JESATEIBHOCTH,
c(OpMHUPOBAHBI HA YPOBHE — BBHICOKHIA;

4 6aJj1s1a BBICTABIISIETCS CTYJICHTY, €CJIM B OTBETE YKa3aHbl BCE HEOOXOMMbIE
¢u3nueckue  3aKOHbl ~C  TOSICHEHUSIMH,  TPUBEACHBI  PUCYHKHU
(mpu HEOOXOIUMOCTH), HO B TMOSCHEHUAX K (U3UYECKUM 3aKOHAM WA B
PUCYHKE COJEPKATCS HETOUHOCTH, WM JOIYyIIeHAa MaTeMAaTHYEeCKUE OIHOKa
npu pewmeHuu. KomneTeHuu, 3akperi€HHblE 3a JaHHBIM  BHUJIOM
IESITeTbHOCTH, COPMHUPOBAHBI HA YPOBHE — XOPOIINH (CPeIHUI);

3 0ajula BBICTABIICTCSA CTYACHTY, €CITM B OTBETE YKa3aHbl TOJBKO
HeoOxonuMble (HU3UYECKUE 3aKOHBI WM PUCYHKHU (TIpU HEOOXOIMMOCTH),
WIM B 3aKOHaX M pUCYHKe JomymieHsl omuOku. KommereHuuwu,
3aKpeIyIEHHBIE 32 JaHHBIM BUIOM JESITEIbHOCTH, C(POPMHUPOBAHBI HA YPOBHE
— JOCTAaTOYHBIN;

2 0aJs1a — pelIeHue HE COAEPKUT OCHOBHOM MOHATUWHBIN anmapar 1o TemMe
3a/1ayu.

Jlnst momycka K 3a4eTy CTYJICHT 00s3aH BBITIOJHUTH 3aIUTHI (BKIIOYAs YCTHBIN
OTBET W NMHUCBMEHHBIN OTYET C MPEACTABICHUEM PE3YJIbTATOB IKCIEPUMEHTAITBHBIX
WCCJICIOBAHMI ) TIOJTHOTO ITUKJIA MPAKTUYECKUX PAbOT, MOMYyUUTDH «32aUTEHOY.

Kputepuu o1ieHKH BOTIPOCOB JJIS 3aIIUTHI TPAKTUIECKUX PabOT:

«3aYTEHO» BBICTABJIACTCA CTYACHTY, €CJIIM B OTBETC Ha BOIIPOC IIPABHUIIBHO
YKa3aHbl BCC HGO6XOI[I/IMBIG (I)I/ISI/I‘-IGCKI/IG 3dKOHbBI M  OIIPCACIICHUA
C MOACHCHUAMM, IMPABUIBbHO OIIMCAHbI SBJICHHS MW B OTBCTC COACPIKATCA
HC3HAYUTCIIbHBIC HCTOYHOCTH,

«HE€ 3a4YTE€HO0» — OTBCT HC COACPIKUT OCHOBHOM MOHSTHUWHBIN ariaiapar
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0 TEME BOIpoca

Hroroass oleHka MO 3allUTe MPAKTUYECKOM paldOThl «3a4YTEHO» WIH
«He 3aYTeHO0» OIPECIIETCS M0 CPeAHEMY OaIlTy perieHus 3-X 3a1a4 110 TeMe padoThI:
2,5 — 5 6amnoB — «3aurenoy; 0 - 2,4 0anyia — «He 3aYTEHO» M OTBETaM C OIICHKOM
«3a4Te€HO0» Ha BOMNPOCHI JUIA 3alUThl TpakTH4YecKod paboTel. MToromas oreHka
IO 3aIlUTE MPAKTHYECKON pabOThI «3a4eT» COOTBETCTBYET PEIICHUIO 3a7a4 U OTBETY
Ha BOMPOCHI JIJIS 3aIIUTHI MPAKTUIECKON pabOTHI C OIICHKAMU «3aYTEHOY.

JIisi BBITIOJTHEHUST W 3alIUTHI MPAKTHYECKUX PadOT CTYACHTHI Pa30MBAIOTCS
Ha MaJjiple Tpymmbl 1o 3 - 5 d4enmoBek. Kaxpas rpynma BBIIOJHSET HA 3aHSATHU
WHIMBUTyJIbHYIO TIpaKTUUYECKyIo padoty. [Ipu 3ammTe npaktrudeckoi paboThl MajIoi
TPYIIION OTBETHI KAKIOTO CTYICHTA OIICHUBAIOTCS 110 KPUTEPHUSIM UHINBUYJTBHO.

B ciywae ecnmu CTyIEHTOM OCBOEHBI KOMIIETCHIIMM Ha YPOBHE HE «HIDKE
JOCTaTOYHOTO», OH TIOJIYYaeT «3aYTe€HO0», B TPOTHUBHOM CIIy4ae BBICTABIISICTCS
«HE 32aY4TEHOY.

Ha 3adere cTyneHT oTBeYaeT Ha OJMH TEOPETHUYECCKHUM BOMPOC M peIIaeT OJHY
3a1aqy. Borpoc u 3a1auy cTyJeHT BRIOMpaeT CIydaifHO U3 KOMILIEKTA IIpe1jIaraeéMbIX
€My COOTBETCTBYIOIIUX MaTepHasioB. FITOroBas olieHKa «3a4TEHO0» BBICTABJISACTCS IIPU
peleHnn 3aaadd Ha 3-5 0a/uloB M OTBETE HA TEOPETHYECKUM BOIPOC C OIEHKOM
«3aYTEHOY.

7. Y4ueOHO-MeTOAMYECKOEe U MH(OPMALIMOHHOE o0ecnevyeHre TUCIUTIINHbI

7.1 OcHoBHAas JUTEpPaTypa

1. Tpopumona T.U. Kypc ¢usuku: ydueOH. mocoOue sl CTYH. YUPEKICHHM
BbIcHl. oopaszoBanus / T.1. Tpopumona. — 23-e uzn., crep. — M.: M3naTenbckuii IeHTp
«Axagemus», 2017. — 560 c.

2. Tpodumonra T.U. CoopHuk 3amad no kypcy ¢usuku. Yuednoe moc. / T.U.
Tpodumona. — 3-e uzn. — M.: OOO "Uznatensckuii gom "Onuke 21 Bek", 2003. — 384
C.

7.2 JlonoJIHUTEJIbHASI JIUTEPATypa

1. Casennbes, U.B. Kypc ¢pusuku: yuebHoe nocobue ais By30B: B 3 Tomax / 1.B.
CasenbeB. — 8-¢ uzn., crep. — Cankr-IlerepOypr: Jlans, [0.1.]. — Tom 1: Mexanuka.
Monekynsipnas ¢pusuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — Tekcr:
AIIEKTPOHHBIH // JlaHb: AIIEKTPOHHO-OUOIMOTEYHAS cucrema. —
URL: https://e.lanbook.com/book/152453

2. Casenbes, U.B. Kypc ¢pusuku: yuebnoe nocobue: B 3 Tomax / .B. CaBenbes.

— 6-e u3n., crep. — Cankr-IletepOypr : Jlansp, [0. r.]. — Tom 2: DnexTpudecTBO.
Kone6anus u Bomubl. BomnoBas ontuka — 2019. — 468 c. — ISBN 978-5-8114-
4253-9. — TekcT: snexTpoHHbIN // JIaHb: 3JIEKTPOHHO-OMOIMOTEYHAS] CUCTEMa. —

URL.: https://e.lanbook.com/book/117715

3. Xycaunos, ILI. Kypc ¢usuku: teopws, 3agauvi ¥ BOIPOCHL: ydeOHOE
nocobue / IIL.T". XycaunnoB; Poccuiickuii rocygapcTBEHHBIN arpapHblii yHUBEPCUTET -
MCXA umenu K.A. TumupszeBa (MockBa). — DJIEKTPOH. TEKCTOBbIE JaH. —
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Mocksa: PI'AY-MCXA um. K.A. TumupsizeBa, 2021 — 464 ¢. — Pexum gocrtyna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4, KonoruuH, H.A. ®uszuka. MaTtepuanbl KOHTPOJIBHON padOTHI JJIs1 CTYACHTOB
arpapHbIx HanpasiaeHui moaroroBku. / H.A. Konomnmun, 1.B. Jlekun, B.JI. [Ipumerr;
Poccuiicknii rocynapcTBeHHbIN arpapHblii yHuUBepcuteT - MCXA wumenn KA.
Tumupszea (MockBa). — DJeKTpOH. TeKCTOBbIE 1aH. — MockBa: PTAY-MCXA um.
K.A. Tumupszena, 2021 — 154 C. —  Pexum JOCTyTA:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, III.I'. KBanToBas ¢usuka: yuebnoe nocooue / II.I'. XycanHos;
Poccuiickuii rocynapctBeHHbl arpapHbiii yHuBepcutrer - MCXA wumenn K. A.
Tumupszea (MockBa). — DIEKTpOH. TeKCTOBbIE 1aH. — MockBa: PITAY-MCXA um.
K.A. Tumupssena, 2020 — 148 C. —  Pexum JOCTyTA:
http://elib.timacad.ru/dl/local/s17122020.pdf.

6. XycaunoB, II.I'. OcHOBBI MeXaHUKU U MOJEKYJsSpHas (Pu3uka: ydyeOHOe
nocobue / lII.T". XycannoB; Poccuiickuii rocyJapcTBEHHBIN arpapHblii yHUBEPCUTET -
MCXA umenun K.A. TumupsizeBa (MockBa). — DIJIEKTpPOH. TEKCTOBBIE IaH. —
MockBa: PITAY-MCXA um. K.A. Tumupszesa, 2020 — 146 ¢c. — Pexum gocrymna:
http://elib.timacad.ru/dl/local/umo456.pdf.

7. Xycaunos, II.I'. Dnexkrpomarnetusm M BOJHBI: yueOHoe mocoOue / LILT.
XycanHoB; Pocculickuii TocyJapCTBEHHBIA arpapHslid yHuBepcuteT - MCXA nmenu
K.A. TumupszeBa (MockBa). — DIJIEKTpOH. TeKCTOBble JaH. — MockBa: PI'AY-
MCXA wuMm. K.A. TumwupszeBa, 2020 — 168 c¢. — Pexum pgocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

8. Konormua, H.A. ®usuka. MaTtepuainsl 1yl pelieHrsi KOHTPOJIBbHON paOOTHI.
Yacte 1: yuebHO-mMeTommueckoe mnocobue / H. A. Konommmn; Poccuiickuit
rocylapcTBeHHbI arpapHbiii yHuBepcuteT - MCXA wmmenun K. A. Tumwupszesa
(MockBa). — DmnektpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupssesa, 2018 — 215 C. — Pexum JIOCTyIIA:
http://elib.timacad.ru/dl/local/umo315.pdf.

9. Konornn, H.A. ®usuka. Matepuansl i pelieHnss KOHTPOJIbHON pabOTHI.
Yacte 2: yueOHO-MeTommueckoe mocoobme / H.A. Konommn; Poccuiickuii
rocyJapcTBeHHbI arpapHbiii yHuBepcuteT - MCXA umenu K. A. TumwupsizeBa
(MockBa). — OnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. KA.
Tumupsizena, 2020 — 183 C. — Pexum JIoCTymna:
http://elib.timacad.ru/dl/local/umo449.pdf.

10. Mexanuka: metoauueckue ykazanus / B.JL. Ipumen [u ap.]; Poccuiickuii
rocyaapcTtBeHHbli arpapHbiii yHuBepcutrer - MCXA wumenun K.A. Tumupszesa
(MockBa). — OnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. KA.
Tumupsizena, 2018 — 61 C. — Pexum JOCTyMaA!
http://elib.timacad.ru/dl/local/umo214.pdf.

7.3 HopmaTuBHbBIE IPAaBOBbIE AKTHI
He npenycmorpeno.
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7.4 Metoanueckue yKa3aHusl, peKOMeHIAlMU U APyrue MaTepuajbl K 3aHATHAM
JUist  mpoBeneHMs] MPAKTUYECKHX padOT PEKOMEHAYETCS UCIOJIb30BaTh

METOJANYECKUE YKa3aHUS:
1. Mertonuueckue ykazaHus K JaboparopHbiM padotam. 3. BY3A. 1987-2018 r.

8. [lepeyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
«/HTEpHET», HEOOXOAUMBIX JIJISI 0CBOEHUS TUCIUILINHBI
He nmpexycmoTpeno

9. [lepeyeHb NPOrpPaMMHOro odecriedeHus1 1
HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM
He npexycmotpeno

10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCYyIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MpoIecca Mo AUCIUILIHHE
Tabmauia 8

CaeaeHust 00 00eCrIe4eHHOCTH CIIENMATM3MPOBAHHBIMY aYAUTOPUAMHU,
Ka0MHeTaMM, J1a00paTOPUAMH

HaumeHoBaHue cnenuaIbHbIX
NMOMEIeHU 1 MOMeIleHUH 1JIs1 .
. OcCHaleHHOCTDh CHelUATbHBIX IOMelleHH i U
CaMOCTOSITeIbHON PadoThl . N
NoMelleHHii 1JIsl CAMOCTOSATEIbHOI padoThI
(Ne yueOHOrO KOpmyCa,
Ne aynuropun)
VYuebHast mabopaTtopus, 1. Cron 21 mir.
ayoumopust 01 NPO8eodeHUs. 2. Crynbs 39 mr.
2PYNNOBbIX U UHOUBUOYAILHBIX 3. Mocka menoBas 1 mrT.
KOHCYTbmMayuti, mexyuje2o 4. Ilxadsr 2 mT.
KOHMPOJIA U RPOMENUCYMOUHOU 5. TunoBoil KOMIUIEKT 000pyAOBaHUs JTabOpaTOPHH
ammecmayuuy «MonekynspHas pu3uKa U TepMOIMHAMUKa» | IIT.
(Yuebnbiit kopryc Ne 28, (naB.Ne410124000603107)
ayn. 301a) 6. TumnoBoii KOMIUIEKT 000PYAOBaHUS Ta0OPATOPHH
«Pu3nvecKre OCHOBBI MEXaHUKM 1 1IT. (MHB.
Ne410124000603116)
VYueOHast ayuTOpus 1UIs 1. Tlaptst 23 mrT.
IIPOBE/ICHMS 3aHATHN 2. Crynbs lmr.
CEMHHAPCKOT0 THUIIA, 2PYNNOBHIX U 3. Cron 1 mir.
UHOUBUOYATILHBIX KOHCYIbMAayUll, 4. Jlocka menoBas 1miT.
meKyuwe2o KOHmpos u 5. Hlkadsr 1 mr.
NPOMENCYMOUHOU ammecmayuu
(YueOnsrit kopryc Ne 28,
ayn. 3016)
VYuebHast mabopaTopus, 1. Cronsi 20 mT.
ayoumopust 01 nPo8eodeHUs. 2. Crynbs 29 mr.
2PYNNOBbIX U UHOUBUOYATILHBIX 3. Mocka menosas 1 mrT.
KOHCYTbmMAayuti, mexyue2o 4. Ilxadsr 1 mT.
KOHMPOJISL U NPOMENCYMOUHOU 5. TunoBoil KOMIUIEKT 000pYAOBaHUS TabOpaTOPHH
ammecmayuu «BonHOBBIE TIpotiecch» 1 miT. (MHB.No
410124000603118)
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HanmeHoBaHMe crieliUaJIbHBIX
NoMeleHUuH U MOMeIeHUH 1151
CaMOCTOSITEJIbHOH PadoThI
(Ne yueOHOTO KOpIyCa,

Ne aynuropun)

OcHalIEeHHOCTD CHEeIHAJILHBIX OMEIEeHUH 1
MOMeIeHU VISl CAMOCTOSTE/IbHOI PadoThI

(YueOnsrii koprryc Ne 28, 6. TumnoBoil KOMIUIEKT 000PYAOBaHUS TabOpaTOPHH
ayn. 302) «INEKTPUIECTBO U MarHeTu3m» | mr. (MHB.Ne
410124000603235)
YyeOnas ayguTopust s 1. Crou 1 mrr.
IIPOBE/ICHUS 3aHATUN 2. Tapter 70 mrT.
JIEKIIMOHHOT'O THIIA 3. Crynbs lmr.
(YueOnsrii koprryc Ne 28, 4. Jlocka menoBas | wrT.
ayn. 304) 5. Kadenpa I mr.
6. Dxpan 1 mrT.
7. TIlpoexTop 1 miT.
VYuebHast mabopaTtopus, 1. Taptst 17 mt.
ayoumopust 071 NPOGedeHUs. 2. Crynbs 35 mr.
2PYNNOBbIX U UHOUBUOYAILHBIX 3. Hocka menosast 1 mrT.
KOHCYTbmMayuil, mexyuie2o 4. Illxadsr 1 mrT.
KOHMPOJIAL U NPOMEICYMOUYHOU 5. TumnoBoil koMIIEKT 000pYyI0BaHUS J1aOOpaTOPUHU
ammecmayuu «KBanroBas ¢usuka» 1 mr. (MHB.No
(YueOusrii koprryc Ne 28, 410124000603114)
ayn. 337) 6. VYcraHoBKa i SKCIIEp. U3YyY. 3aKOHOB TEIUL. U3M. 1
mt. (maB.Ne 4101340000003 13)
YyebOnas taboparopus, 1. Tlapter 20 .
ayoumopust 01 nPo8eodeHUs. 2. Crynbs 34 mr.
2PYNNOBbIX U UHOUBUOYATIbHBIX 3. Jocka menoBas 1 mr.
KOHCYTbmMAayuti, mekyue2o 4. Ilxadsr 1 mT.
KOHMPOJISL U NPOMENHCYMOUHOU 5. TunoBoil KOMIUIEKT 00OPYAOBAaHUS /IS
ammecmayuuy naboparopun «KBantoBast pusuka» 1 mwr. (MHB. Ne
(YueOnslit kopryc Ne 28, 410124000603113)
ayn. 336)
VYuebHast mabopaTopus, 1. Tlaptst 16 mT.
ayoumopust i NPOGedeHUs. 2. Crynbs 34 mr.
2PYNNoBbIX U UHOUBUOYAILHBIX 3. Mocka menoBas 1 mrT.
KOHCYTbmMayuti, mexyue2o 4. Ilxadsr 1 mT.
KOHMPOJIA U RPOMENUCYMOUHOU 5. TunoBoil KOMIUIEKT 000pYAOBaHUs T1ab0paTOPHH
ammecmayuu «Bomnosble poniecch» 1 mt. (MHB.Ne
(YueOnslit kopryc Ne 28, 410124000603117)
ayn. 335) 6. TumnoBoit KOMIUIEKT 00OPYAOBaHUS Ta0OPaATOPHH
«DNeKTpU4YecTBO U MarHeTu3m» 1 mr. (uHB.No
410124000603236)
VYuebHast mabopaTopus, 1. Cronbt 9 mir.
ayoumopust 01l nPo8eodeHUs. 2. Crynbs 21 mr.
2PYNNoBbIX U UHOUBUOYATLHBIX 3. TunoBoii KOMIUIEKT 000PYAOBaHUS T1a0OPATOPHH
KOHCYTbmMAayuti, mexyue2o «Du3nyecKre OCHOBBI MEXaHUKW» | TIT. (MHB.
KOHMPOJISL U NPOMENCYMOYHOTU Ne410124000603115)
ammecmayuu
(YueOnsrit kopryc Ne 28,
ayn. 332)
VYuebHast mabopaTopus, 1. Cron 11 mr.
ayoumopust 01 nNPo8eodeHUs. 2. Crynps 21 mr.

2PYNNOBbIX U UHOUBUOYATbHBIX
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HanmeHoBaHMe crieliUaJIbHBIX
NoMeleHUuH U MOMeIeHUH 1151
CaMOCTOSITEJIbHOH PadoThI
(Ne yueOHOTO KOpIyCa,

Ne aynuropun)

OcHalIEeHHOCTD CHEeIHAJILHBIX OMEIEeHUH 1
MOMeIeHU VISl CAMOCTOSTE/IbHOI PadoThI

KOHCYTbMAayuil, meKyuie2o 3. TumnoBoii KOMIUIEKT 000pYAOBaHUS TabopaTOPHH
KOHMPOJISL U NPOMENHCYMOUHOU «Du3nyuecKre OCHOBbI MEXaHUKW» | IIT. (MHB.
ammecmayuu Ne410124000603115)
(YVaeGnsrit koprmyc Ne 28, 4. TumnoBo# KOMIUIEKT 000pyI0BaHUs Ja00paTOPUN
ayn. 333) «MonexynsipHast GpU3nMKa U TEPMOAUHAMHKAY | MIT.
(naB.Ne 410124000603106)
VYuebHast mabopaTtopus, 1. Jlaboparopusie ctoubl 18 mr.
ayoumopust 071 NPOGedeHUs. 2. Cron 1 mr.
2PYNNOBLIX U UHOUBUOYATbHBIX 3. Crynbs 45 mr.
KOHCYIbmMayutil, mexyue2o 4. ]Jlocka menoBas 1 miT.
KOHMPOJISL U NPOMENCYMOYHOU 5. Hlkadsr 3 mr.
ammecmayuu 6. TumnoBoil KOMILJIEKT 000pYyI0BaHUS JIaOOpaTOPUHU
(Yuebnbiit kopiryc Ne 28, «BonHoBbIe Tiporiecch» 1 miT. (MHB.No
aya. 306a) 410124000603117)
7. TunoBoil KOMILIEKT 000py10BaHUS J1abOpaTOPUU
«DIeKTpUYeCcTBO U MarHeTu3m» 1 mt. (uHB.No
410124000603236)
8. TumoBoil KOMILJIEKT 000pyI0BaHUS JIaOOpaTOPUU
«KBanToBast pusuka» 1 mr. (MHB.Ne
410124000603113)
Y4eOHnast maboparopwusi, 1. Tlapter 27 mrT.
ayoumopust 0Jis NPOGeodeHUs. 2. Crynbs 57 wir.
2PYNNOBbIX U UHOUBUOYAILHBIX 3. Hocka memnoBast 1 mT.
KOHCYTbmMayuil, mexyuje2o 4. Hlkadsr 3 mr.
KOHMPOJISL U NPOMEICYMOUHOU 5. TumnoBoil koMIIIEKT 000pyI0BaHUS J1aOOpaTOPUH
ammecmayuu «MonekynsapHas pusuka u TepMoIMHAMUKA» | IIIT.
(Yuebubiit kopriyc Ne 28, (nuB.Ne 410124000603106)
ayz. 3060) 6. TunoBoil KOMIUIEKT 000pYAOBaHUS TabOpaTOPHH
«Pu3nyueckre OCHOBbI MeXaHUKW» 1 mT. (MHB. Ne
410124000603115)
VYyeOHnas aynutopus A 1. JlaGoparopHble cToibl 15 mrT.
NPOBE/ICHUS 3aHATUI 2. Croun ans npenogasarens 1 mrT.
CEMUHAPCKOT0 TUTIA, AYOUMOPUsL 3. Crynbs 47 mr.
0J15 npoGedenUs 2pYNnosuIX U 4. ]Jlocka menoBast 2 IIT.
UHOUBUOYATILHBIX KOHCYIbMAayUll, 5. [xadwr 1 mT.

meKyuje2o KOHmpoisa u
NPOMEHCYMOUHOU ammecmayuu
(YueOnsrit kopryc Ne 28,
ayn. 307)

LlenTpanpHas Hay4YHAS
ounbnmnorexka nmenu H.U.
JKene3noBa, YMTAIbHEIE 3aIIBI
OMOINOTEKH

Oobmexurne. Komuara s
CaMOIIOATOTOBKHA
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11. MeToauyeckue peKOMeHIAIHUN CTYAE€HTAM [0 OCBOEHUIO TN CHUILIHHBI

[Tocne kax 101 IeKIUKU TpeOyeTCs CaMOCTOSITeNIbHAS TPOPA00TKA U3JI0KEHHOTO
Matepuana. llepen 3aHATHEM MO BBIMOJHEHUIO MPAKTUYECKONH pabOThl HEOOXOIUMO
MOJATOTOBUTH KOHCHEKT paOOThl, BHUMATEIbHO M3YyUUB COJEP>KAaHUE METOJAMYECKUX
yKa3aHWH, ¥ 3alIOMHUTH TIOPSIOK BBITTOJTHEHHS, TOBTOPUTH TEOPETUUECKUA MaTepra
0 TEMeE.

OObpazoBaTenbHBIN MPOIECC MO AUCHUIIIMHE OPraHW30BaH B (opMe y4eOHBIX
3aHATUNA (KOHTaKTHas paboTa (ayaIUTOPHOM M BHEAyJAUTOPHOM) OOyYarommuXcs
C TpernojaBaTeieM U CaMOCTOATeNbHAsg paboTa o0yyaromuxcs). YueOHble 3aHSATUA
(B TOM 4Yucie MO pealu3alyd MPAKTUYECKON TOJTOTOBKH) MPEIACTaBICHBI
CJIEIYIOUMMU BUJIAMU, BKJTIOUYasl yueOHBIE 3aHSTHS, HAIPABJICHHBIE HA TPAKTUYECKYIO
MOJITOTOBKY O0YYarONINXCs U MPOBEACHUE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH:

JIEKIUU (3aHATHUS JTEKIIMOHHOTO THUIIA);

TPYIIIOBBIC KOHCYIbTAIINN;

WHIUBUyaJIbHBICE  KOHCYJbTAIlAM W WHBIE  y4eOHBIE  3aHATHS,
peayCMaTpUBAIOIINE UHIMBUIYAIbHYIO pa0OTy MpernoiaBaresisi ¢ 00yJaronumcs;

n1abopaTOpHbIE MPAKTUKYMBI;

camocTosTeNbHasg paboTa 00yJaronmxcs.

Ha y4eOHBIX 3aHATHAX OOydYaromuecs BBITIONHIIOT —3alUTaHUPOBAHHBIE
HACTOSIICH TTPOTrPaMMON OTIEIbHBIC BUIABI YICOHBIX paOd0T, B TOM YHUCIIEC OTICIBHBIX
AJIEMEHTOB paboT, CBA3aHHBIX C Oyayliel mpodeccuoHaIbHON AesITeNbHOCTRIO. [Toce
KXXIO0N JIEKIIMU TpeOyeTcsl caMOCTOsITeNIbHAs MPOopaboTKa M3JI0KEHHOTO MaTepraia.
[Ipu moArOTOBKE K MPAKTUYECKOMY 3aHSATHIO HEOOXOIMMO MTOBTOPUTH TEOPETUUECKHIMA
Marepuan mo Teme. llepen 3aHATHEM IO BBIMOJHEHUIO MPAKTHYECKOW pPabOThI
HEOOXOJMMO TOJTOTOBUTH KOHCHIEKT pabOThl, BHUMATEIIbHO W3YYUB COJIEpP)KaHHE
METOJMYCCKUX YKa3aHUH, ¥ 3aTIOMHUTH TIOPSIOK BHITIOJTHEHUS.

Buabl u gopMbl 0TPA0OTKH NPONMYLIEHHBIX 3AHATHHI
CryneHT, TpOMYCTUBIIMNA JEKIMIO, JOJDKEH OTpaboTaTh TEOPETUYECKUI
MaTepUal 10 COOTBETCTBYIOLIEN TEME CAMOCTOATENBHO.
CtyneHT, NpOMyCTUBIIMKM MPAKTUYECKYIO pPaboTy, 00s3aH ee oTpaboTaTh

(BBIMIOJIHUTH), PACCUUTATH U 3aLUTUTb.

12. MeToauvecKkue peKOMEHAALMH MPENoIaBaTe/sIM 110 OPraHU3aAlun 00yUeHu st
10 IMCIHUTIIAHE
Jlns 6oJiee yCHenrHoro OCBOSHUs TUCIUIUIMHBI «brodusnka» pexomMeHyeTcs
CHauyaJia J1aBaTh CTYJEHTaM JICKIMOHHBIM MaTe€pHal, a 3aT€M 3aKpEIUIATh €ro BUJE
MIPAKTUYECKUX 3aHATHH.
N3ydyeHne Kypca CKIAJAbIBACTCA U3 JIEKUUW, MPAKTUYECKUX 3aHATHU U
CaMOCTOSATEILHOM pabOTHI CTYICHTOB.
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Ha nexumsx OCBEUIAIOTCS OCHOBOIOJIAraloIMe BOMPOCH MporpamMmel. YacTs
pa3zieNioB BEIHOCHUTCS HA CAMOCTOSITENIbHYIO MTPOpaboTKy.

[MpakTnueckne paboThl HArSAHO NEMOHCTPUPYIOT (hM3MYECKHEe 3aKOHBI U
ABJICHHS, GOPMHUPYIOT HABBIKH SKCIIEPUMEHTATBLHOM PaboThl.

IIporpammy pa3spaGorana:

Paspaborunk: Mapunosa C.A., k. ¢.-M. H %/
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PEINEH3UA

Ha padouyo nporpammy aucuuiuinabl b1.0.11«buopuszuka» OITOII BO
no HanpasJjeHuIo 35.03.04 ArpoHOMHUS, HATIPABJIEHHOCTH «ATPOOM3HEC»;
«'eHeTHKA pacTeHNl»; «3aMTA pacTeHUd M PUTOCAHNUTAPHBINA KOHTPOJIb);
«Cesleknus CeJIbCKOX035lCTBEHHBIX KYJAbTYP»; « TouHOe 3emiiegeue»
(kBasiu(puKanMs BLITYCKHUKA — 0aKaJaBp)

MouyHnoBoit Haranbeit AnekcanapoBHOM, TOIIEHTOM Kadeapbl TeXHOC(hHEepHOI 0€301MacHOCTH
OI'BOY BO «Poccuiickuil rocynapctBeHHbl arpaphblii yHuBepcureT — MCXA unmenun K.A.
TumupsizeBa», KaHIUAATOM TEXHUYECKHUX HAyK (Janee IO TEKCTy PELEH3EHT), IPOBEIECHO
pereH3upoBanre pabodeit mporpamMmel aucuuIUinHbl «brodusukay OITOII BO mo HampaBieHHIO
35.03.04 ArpoHomusi, HAITPaBICHHOCTH «ATpoOu3HeCY; «I eHeTHKa pacTeHH»; «3aluTa pacTCHUMA
U (UTOCAaHUTAPHBIA KOHTPOIbY; «CeNeKIHs CeIbCKOXO3SMCTBEHHBIX KYIbTyp»; «TouHoe
semienenue» (bakanaBpuar), paspaborannoii B ®I'BOY BO «Poccuiickuii rocymaapcTBEHHBIMH
arpapubiii yauepcutreT — MCXA umenn K.A. Tumupszesa», Ha xapeape ¢pusuku (pa3paboTyuk —
MapunoBa Co¢bss AHApeeBHA, TOLEHT Kadeapbl (GU3MKHM, KaHAUAAT (PU3MKO-MaTeMaTHUECKUX
HayK).

PaccmoTpeB npencraBieHHbIe Ha PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUILET K CIEAYIOIUM
BBIBOJIAM:

1. IIpenpsBnennas paboyas mporpaMma JUCUUILUIMHBL «brnodusuka» (nansee mo TekcTy
[Iporpamma) coomsemcmeyem tpeboBanusim GI'OC BO no nanpasnenuto 35.03.04 Arponomusi.
[Tporpamma codeporcum Bce OCHOBHBIE pa3fieiibl, coomseemcmeyem TPeOOBaHUSAM K HOPMAaTHBHO-
METOJUYECKUM JIOKYMEHTAM.

2. llpeacraBnennas B Ilporpamme akmyansnocmy y4eOHON NHUCUUIUIMHBI B PaMKax
peanuzauuu OIIOII BO ne nodnescum commnenuro — MUCIUIIIINHA OTHOCUTCS K 003aTEILHOM YacTH
yuebHoro nukia — b1.0.

3. IlpeacraBnennsle B [Iporpamme yenu AMCUUIUIMHBL coomeemcmeyiom TPeOOBaHUSIM
®I'OC BO nanpasnenus 35.03.04 ArpoHomus.

4. B cootBerctBuu ¢ [Iporpammoit 3a aucuuruinHoW «buodusuka» 3akperseHa
1 komnemenyus (4 unouxkamopa). lucuunnuna «buodusuka» u npencrasieHHas IIporpamma
cnocobdna peanuzoeams UX B 00bSBICHHBIX TPEOOBaAHMSX.

5. Pesynomamot o0yuenus, npeactaBieHHble B [Iporpamme B Kareropusix 3HaThb, YMETb,
BIAJIETh coomeemcmeyom CHeun(uKe M COJNEPKAHUIO JUCHMUIUIMHBI U OeMOHCHMpUpYIOm
B03MOHCHOCHb TIOTYUYEHUS 3asBJICHHBIX PE3YJIbTAaTOB.

6. OOmast Tpyo€MKOCTh JUCHMIUIMHBI «buodpusnka» cocraBiser 3 3au€THBIX €IUHUIIBI
(108 gacos).

7. VHdopmamuss o B3aMMOCBSI3M H3YYaeMbIX JUCLHUIUIMH M BOINPOCAaM HCKIIOYEHUS
nyOnupoBaHUS B COJEp’KaHUU AUCLMIUIUH coomeemcmeyem JeUCTBUTENbHOCTH. JlucuumiuHa
«buodpusnka» B3aumocBszaHa c¢ apyrumu  gucuuiimHamu  OITOII BO u YueOnoro mniana
no HarpasieHuto 35.03.04 ArpoHoMUS 1 BOBMOKHOCTh 1yOJUPOBaHHUS B COJIEPKaHUU OTCYTCTBYET.

8. IlpeacraBnennas  IIporpamma  mpenmojiaraeT  HCIOJB30BaHHE  COBPEMEHHBIX
00pa3oBaTeNbHbIX TEXHOJOTUH, HCHOJB3YEMBIX MPH peaJu3alld pa3jIHYHbIX BHIOB YyueOHOM
pabotbl. @opMbI 00pa3z0BaTEIbHBIX TEXHOJIOTHI coomeemcmayom ciennruke JUCHUTUINHBL.

9. Buapl, comepkaHue U TPYHAOEMKOCTh CaMOCTOSTEIEHOW pabOTHl  CTYICHTOB,
npezcTaBieHHble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSIM K TOATOTOBKE BBITYCKHUKOB,
coaepxammmcsa Bo ®I'OC BO nanpasnenus 35.03.04 ArpoHomusi.

10. IIpencraBnennsle u onucanHele B Ilporpamme Qopmbl mekyujeri OUEHKH 3HAHUUN
coomsemcmagyiom creupuKe TUCHUILUIUHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

dopma NpPOMEKYTOUHOTO KOHTPOJIS 3HAaHMH CTyIEHTOB, mpeaycMorpeHHas IIporpammotii,
OCYyIIECTBIIsIeTCS B (opMe 3aueTa ¢ OIEHKOM, UTO coomeemcmeyem CTaTyCy TUCIUIUIMHBI, Kak
JUCLHUIUIMHBL  00s3aTenbHOM wactu  ydyeOHoro mukna — bBb1.0. ®I'OC BO HampasineHus
35.03.04 ArpoHomus.




11. ®opmbl OlIeHKM 3HaHMH, TIpejcTaBieHHbIe B [IporpamMme, coomsememesyiom cnieuupuke
JUCUMIIIMHBI ¥ TPeOOBAHMUSIM K BBIITYCKHUKAM.

12. Yye6HO-MeTOAMueckoe  obecriedeHHe  AMCHUIUIMHBI  MPEACTaBICHO:  OCHOBHOM
nuTepatypoit — 2 uctouynuka (6a3oBblii yaeOHUK M COOPHUK 3a]a4), JOMOJIHUTENLHOM THTEpaTypoii
— 10 nauMmeHoBaHwit W  coomeemcmgyem TpeboBanuaM DPI'OC BO  wHanpasienus
35.03.04 Arponomus.

13. MarepnanpHO-TeXHHUYECKOE OOecreyeHne JUCHMIUIMHBI COOTBETCTBYET CleludHKe
JUcHUIIMHEEL «Bruodu3ukay u obecreynBaeT HCIOJNB30BaHUE COBPEMEHHBIX 00pa3oBaTeNIBHBIX,
B TOM YHCJIe HHTEPAKTHBHBIX METOIOB 00yYeHHUS.

14. Mertoauyeckue  peKOMEHJAIMH  CTYAE€HTAaM M METOJWYECKHE  PEeKOMEHJIaluH
MPEnoaBaTesIssM 110 OpraHM3aliu 00ydYeHHs 110 JUCHHUIUIMHE JAl0T NpejcTaBieHde o creuupuke
o0ydeHHs Mo quctuInHe « buodusuxar.

OBIIHME BBIBObI

Ha ocHoBaHWH IIPOBEJIEHHOTO PELEH3UPOBAHUS MOXKHO CJIENAaTh 3aKJII0YEHHE, YTO XapaKTep,
CTPYKTYpa H cojepXaHde pabodeif mnporpaMMsl aucuuimubl  «buogusuka» OIIOIT BO
no HanpasiaeHuro 35.03.04 ArpoHoMust HanpaBlIeHHOCTER «Arpobu3necy; «l'eHeTHKa pacTeHU»;
«3ammTa pacTeHuit U PUTOCAaHUTAPHBIH KOHTPOJEY; «CeNeKIHs CeNbCKOX03IMCTBEHHBIX KYJIBTYp»;
«Tognoe 3emmenenue» (KBaTM(pHKAIHsA BHITYCKHMKAa — Gakanasp), paspaGoTaHHas MapuHOBOH
Codneli AHAPEEBHOM, T0UeHTOM Kadeapsl GU3MKH, KaHIUAATOM (PU3NKO-MAaTEMATHYECKUX HayK,
cootseTcTBYeT TpeboBanusiM ®I'OC BO, coBpeMeHHBIM TpeOOBaHHSIM SKOHOMHKH, PbIHKA Tpyaa U
TI03BOJIHT IIPH €€ peal3alliy YCIEUHO 00ecneYnTs (POPMUPOBAHHE 3aSBICHHBIX KOMITETEHIIUH.

Penensent: MouyHosa Hartanes AsekcanipoBHa, JoueHT Kadeapsl TexHoCPepHOH Ge30macHoCTH
®I'BOY BO «Poccuiickuit rocy1apcTBEHHBIN arpapHbIi YHHBEPCUTET — ]\}CXA UMEHHU
K.A. TumupszeBa», KaHAUAT TEXHUYECKUX HAYK / /

fit,
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