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AHHOTAIUSA
padoueii nporpamMmbl yueoHoii gucuuminibl b1.0.09 « ®U3UKA»
1JI51 MOATOTOBKHU 0akanaBpa no HanpasjeHuio 06.03.01 buosorus,
HanpaBJeHHOCTH «300J0rusm», « Kunosorus», «OXoToBeaeHue»

[ear ocBoeHMsT AUCHUILIMHBI.  (QopMupoBaHuMe y  OOyJaroOnIuXcs
KOMITETCHIINM, OOECIICUYNBAIONINX BJIAJCHUEC HaBBIKAMHU JIA0OPATOPHOW pPaOOTHI,
METOJaMH MAaTE€MaTUYeCKOro MOJETUPOBaHUS U (GU3NKU, HEOOXOAUMBIMH B
npoecCHOHANBbHON  JEATENBHOCTH, a TaKXE 3HAHME OCHOBHBIX (U3MUECKUX
KOHLIETIIUNA U 3aKOHOMEPHOCTEH, MPUMEHSIEMBIX B OMOJIOTUYECKUX UCCIEAOBAHUSIX.

MecTo AMCOMIVIMHBI B Y4e0HOM IUIaHe. JHCIUIUIMHA  BKJIIOYEHA
B 00s3aTeNbHYI0 YacTh y4eOHOTO IIaHa 1o HampaBieHnto moarotoBku 06.03.01
buonorus, HanpaBiIeHHOCTH: «300J0TUsD», «KuHoIOrHU ), «OXOTOBEICHUE.

TpeOoBanusi K pe3yJbTaraM OCBOCHUS [IUCHMILUIMHBI. B PE3yJbTaTe
OCBOCHUS IUCIUIUIMHBI (OPMUPYIOTCA CIECAYIOIMINE KOMIETEHIMU (UHIUKATOPHI):
OIIK-6 (OIIK-6.1, OIIK-6.2).

KpaTtkoe coaepskanue TUCHMIIMHBI: MEXaHUKA, MOJICKYJsipHas (U3MKA U
TEPMOJUHAMHUKA, FTIEKTPOMArHETU3M, ONITUKA U 3JIEMEHTBhI KBAHTOBOW MEXAHUKH.

OO0mast Tpy10eMKOCTh TUCHUIJIMHBI: 3 3a4eTHBIX eAuHUITBI (108 gacoB).

IIpoMeKyTOYHBII KOHTPOJIb: 3 CEMECTP — 3a4eT.



1. lleab ocBOEHMS JUCHUIJIMHBI

[enbto ocBoeHust aucHUIIUHbL  «Dusznuka» saBisieTcs  (GopMHUpOBaHUE
y oOydamIuxcsi KOMIIETEHIIMM, oOecrneunBaoMMX BJIaJcHUE  HaBBIKAMHU
Ja00paTopHOl pabOThl, METOJAMU MaTEeMaTHYECKOTrO MOJEIUPOBaHUA M (PHU3UKH,
HEOOXOMMMBIMA B TIPO()ECCHOHATHLHON IEATEIRHOCTH, a TaKKE 3HAHUE OCHOBHBIX
GU3MYEeCKUX KOHIEMIIUA W 3aKOHOMEPHOCTEH, MPUMEHSIEMBIX B OMOJOTHYECKHX
HCCIICTIOBAHUSIX.

2. MecTo IMCHUIJIMHBI B Y4eOHOM Mpoliecce

Huctunnuaa «®u3nka» OTHOCHUTCS K 00s3aTeIbHOM 4YacTH IUCIUILINH
yaeObHoro rtiraHa. JucumrummHa —«®u3ukay peaqusyercss B COOTBETCTBUU
¢ tpeboBanusimu GI'OC BO, OIIOII BO u YyeOHOro miaHa Mo HalpaBJICHUIO
06.03.01 buonorus, HanpaBiIeHHOCTH «300J10THs», «KuHOomorus», «OxXoToBEeIEHUE).

[IpenmecTByomuM KypcoM, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs
THUCIUTIINHA «DU3UKay SIBISICTCS JUCIUILIMHA «MaTtemMaTukay.

JNucuuminHa «®u3uKay ABJISIETCS OCHOBOIOJIATAONICH JJIg  HU3YyUYCHHS
cnenyromux auciuiuini: «Hayku o 3emue (reosorusi, reorpacdusi, TOYBOBEACHUE),
«MaTtemMaTHYeCKHE METOIbI B OMOJIOTHI.

Oco0EHHOCThIO JTUCHMIUIMHBI SBISICTCS €€ HANpaBJICHHOCTh Ha peaii3allfio
CTyJICHTaMHU TMOJYYCHHBIX 3HAHUN B MPAKTUYECKOUN AesTeabHOCTH. OHa SIBIsSETCS
COCTaBHOM 4acThio 1ukJIa qucuuiuivH (b1) u 3aHuMaet oHO U3 BEIYyIIUX MECT CPEIU
byHIaMEHTAIBHBIX JUCHUTLUINH.

PaGouas mnporpamma muCHUIUIMHBI «®PuU3UKa» 171 WHBAIUIOB M JIMIL
C OTpaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBBbS pa3padaThIBacTCs WHIUBUIYATHHO
C y4eToM OCOOCHHOCTEH ICHUXO(DHU3NUECKOTO Pa3BUTHS, HHIAUBUIYATbHBIX
BO3MOYKHOCTEH M COCTOSIHUS 3I0POBBS TAKUX O0YJAIOIIUXCS.

3. [lepeyeHb MJIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHS
110 JUCHMILINHE, COOTHECEHHBIX € IVIAHMPYEMBIMH Pe3y/JIbTATAMHU 0CBOCHUSA
00pa30BaTeJIbHOM MPOrPpaMMBbI
N3yuyenune naHHOW y4eOHOW IUCIMIIMHBI HAMpaBlieHO Ha (GOPMHpPOBAHUE
y 00yJaronuxcsi KOMIETeHIIUH, TPeICTaBICHHbIX B Tabnuie 1.



Taomuma

TpeGoBanus K pe3yJbTaTaM OCBOCHHUS Y4eOHOH JUCHUIITIMHBI

B pe3ynbTare

No Kon Copnepxanue e M3y4eHUs y4eOHOH
KOMIIETEHIIUH . JUCIUTLIAHBI
/Tl | KOMIIETEHLIUN . KOMITETEHIIHH
(wmu e€ yacTh) oOyuaromuecs
JIOJIKHBIL:

1. OIIK-6 Crniocoben OIIK-6.1 3HaTh 3HATh METOJIUKY
HCIIOJIb30BATh B OCHOBHbBIE KOHLEIIUN | PEIICHUS
npodeccuoHaTbHON U METOJBI, du3nueckux 3amad,
JeSITeNIbHOCTH COBpEMEHHBIE OCHOBHBIE MTOHSATHS,
OCHOBHBIE 3aKOHBI HarpaBJICHUS 3aKOHBI M MOJICITN
(bU3MKYN, XUMUH, HAYK | MaTeMaTUKU, GU3UKH, | MEXaHUKH,

o 3emiie U OMOJIOTHH, | XUMHUU H HAYK O CTaTHCTUYECKOU
MIPUMEHSITh METO/IbI 3emJie, akTyalbHbIE busuku u
MaTeMaTU4eCcKOoro pOOIeMBI TEPMOIMHAMHUKH,
aHanusa u OHMOJIOTUYECKHUX HAyK | DJIEKTPUYECTBA U
MOJICTTUPOBAHUS, Y TICPCIICKTUBEI MarHeTu3Ma, TCOpUu
TEOPETUYECKUX U MEXIMCIUIUITMHAPHBIX | KOJIeOaHH U BOJIH,
IKCIIEPUMEHTAIBHBIX | HCCIIOBAHUI KBaHTOBOU (PU3UKH,
HCCIIEIOBAHUMH, aTOMHOM U SIAEPHOMN
npuoOpeTaTs HOBbIC bu3uKu

2. MaTeMaTHYeCKue U OIIK-6.2 YMmeTh YMETH BBIICIIATH B

€CTeCTBEHHOHAYYHBIC
3HaHUS, UCTIOJIb3YS
COBpPEMEHHBIC
o0Opa3oBaTenbHbIC U
nH(}OpMaLIMOHHBIE
TEXHOJIOTHH

UCIIOJIb30BaTh HABBIKU
nabopaTopHOI
paboTHl U METOIbI
XUMUH, (PU3HKH,
MaTeMaTHIeCKOTO
MOJICTTUPOBAHUS U
MaTeMaTU4eCKON
CTaTHCTUKHU B
npodecCuoHaTbHON
JIESITENIbHOCTH

po(hecCHOHATBHBIX
3aJjauax u3ydaeMble
dusnueckue
IPOLIECCHI U SIBIICHUS




4. CTpyKTYypAa U COAepKAHUE TUCIHUIIMHBI
4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT

Imo cemecTpam

OO6mast Tpyao€MKOCTbh AMCIUILIMHBI cocTaBisgeT 3 3ad. en. (108 yacos),
UX pachpeiesIeHHe o BUAaM paboT ceMecTpaM MpeACTaBiIeHO B Ta0auIe 2.

Tabnuma 2
PacnpeneﬂeHI/Ie pr[[OéMKOCTI/I JUCHHUIIJIMHBI 11O BU/JIaM paGOT 1o ceMeCcTpam
TpyaoéMkocTh
Buna yueOHo# padoThI qac. B T. 4. 110 ceMecTpam
Bcero/* No3
OO01mas TPy10EMKOCTDb 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
nabopamopHuvle pabomwi (JIP) 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
Mamepuana y4eOHUKos8, no020moeKa K 1a00pamopHbim u 38,75 38,75
NPAKMUYeCKuUM 3aHAMUIM m.o.)
Iloocomoska k 3auemy c oyeHKol (KOHMPOib) 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 | JIP | TIKP
Pasnen 1 «MexaHuka» 34 4 10 20
Paznen 2 «MonekynsipHas pusmnka 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
O6uodusnyeckux spieHui. PazButne Ononornu u GU3MKKM UX BIMAHUE Opyr Ha Apyra. KpaTkuit
HCTOPUYECKHM 04epK pa3BUTHUsI OMOIOrMUecKOr (PU3UKH U UX COBPEMEHHOE COCTOSIHHE.



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 COCTAaBIISIIOIINE YCKOPEHUSI.

JluHaMuKa MatepuaibHOM TOYKU. MHepuus, Macca, UMITyJbC, cuila. He3aBucuMoCTh Macchl
OT CKOPOCTH B KJIACCUYECKON MeXaHuKe. [ paHuIbI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. CHIbl
uHepiyn. [lonsaTre 06 SKBUBAIEHTHOCTH CUJI MHEPIIUH U TPABUTALMOHHBIX CHJL.

I"apmonnueckue koneGanus ux sHeprus. Cnoxenue konebaHuil. BeiHyk1eHHbIE KOJIeOaHuUs.
Pe3oHnanc, ero ncnosp3oBaHue.

Jlunamuka TBepAOro Tena. BpaleHue TBEpIOro Tejia BOKPYr HENOABUKHOW OCH. MOMEHT
UMITyJbca TBEpAOro tena. MoMeHT uHepunu. OCHOBHOE ypaBHEHHME BPAILATEIBHOTO IBH)KCHHUE.
MomeHnTsl nHepuuu npocthix Ten. Teopema lllTeliHepa. YpaBHEHMsI NPOU3BOJIBHOIO JIBHIKCHHS
TBepaoro Tena. CraTuka. Y ciioBUs paBHOBECHUS TBEPIOIO TEa.

Paznien 2. MonekynspHas Gu3nka ¥ TepMOIMHAMUKA

TepmoauHaMuka M OHO3HEPreTHKa NPUMEHHUTENIIBHO K OTKPBITBIM CHUCTEMaM IKHBBIX
OpraHU3MOB.

JlaBjieHEe B HENOJABMKHBIX JKHIKOCTSIX M rasax. 3akoH Apxumena M 3akoH Ilackais.
JlaBneHue B IBIKYIIMXCS KUAKOCTIX | ra3ax. CreneHu cBoOOAbI MOJIeKy. BHyTpeHHsIsI sHEpTrUs
UJCAIBHOrO rasa. TemioeMKocT ra3os.

PeanbHble ra3pl. OTCTyIIEHUE OT 3aKOHOB WJEAJIbHBIX ra3oB. PeasbHble ra3bl. YpaBHEHUE
Ban-nep-Baansca n ero ananus. Kputuueckoe cocTosiHUS.

VYpaBaenue bepnyiuu. BA3KocTh )KUAKOCTEN U ra30B.

I'apmonnueckue konebaHuss ¥ BOJHBL. OCHOBBI  JTUCHEPTUPOBAHUS  KUIKOCTH:
TUAPABIMYECKOE pACHBUICHHE, ITHEBMAaTUYECKOE pACHBUICHHE, YJIbTPa3BYKOBOE paCIbUICHUE,
LEHTPOOEIKHOE PACHBIIICHUE, JEKTPOCTATHUECKOE PACIIbIICHHUE.

ArperatHple  cocTossHUS ¥ (a3oBbie  mepexoipl.  TeruioBele  BO3ACHCTBUS B
CENbCKOXO3SAMCTBEHHBIX TEXHOJIOTUAX, OCHOBHBIE IIPUEMBI PALIMOHAJIBHOTO HArpeBa, TEILIOBBIC
npoiiecchl mpu (Pa3HbIX IEpexogax, MPUEMbl PAIIMOHAILHOTO HAarpeBa u ooorpeBanus, 3¢ HeKTUBHAS
CyIIKa, SHeprocoepexeHue Temia.

BHyTpeHHss osHeprusi cucteMbl Kak (QyHKOus cocTostHMS. KommdecTBo  TEmIOTHI.
OKBHUBaAJICHTHOCTb TEIUIOTHI U paboThl. OTKpBITasi TEPMOAMHAMUKA, €€ CBOMCTBA.

Paznien 3. DnekTpoMarseTuzm

DNEeKTpOMarHeTu3M C BIUSHUEM OJIEKTPOMAarHUTHBIX TMoOJiell Ha OHMOOpraHU3MBI,
MOJIECIINPOBAHUE NIEKTPOra30JUHAMUYECKHX IIPOLIECCOB B IIPUPOJIE.

Onexrpudeckue nossd. Pabora cun mosist no nepeMerieHuto 3apsaoB. Llupkynsauus BekTopa
HanpspkeHHOCTH. [lorennman. J{usnexkTpuku B anekTpuyeckoMm moisie. CBOOOJHBIE M CBSI3aHHBIE
3aps el DHEPIUsl AIEKTPUUYECKOT0 1oIsl. KOpoHHBIN pa3psa U €ro NCHoIb30BaHuE.

DnexTpo3apsaka, B yCIOBUSAX 00BbEMHOro 3apsja. IIpuemMbl 371€KTpOOYMCTKH, ceraparus,
AIIEKTPOOKpaAcKa, 00paboTKa OMONIOTMYECKHX MAaTEPHAJIOB B JEKTPUUYECKHX U MArHUTHBIX MOJISX,
MOJTy4YeHHUE 030HA U 030HHAsi 00pabOTKa MaTepHaioB, 3alIUTAa JKUBBIX OPIaHU3MOB OT AJIEKTPUUECKIX
Y MarHUTHBIX MOJEH.

MaruutHoe mnoje. 3akOH TOJHOrO TOKa (TeopemMa O IUPKYJISIUU BEKTOpa WHIYKIIHH
MarHuTHOro noss). Pabora nepemenienns KOHTypa ¢ TOKOM B MarHUTHOM II0JIE.

MarnuTtHble cBoOWcTBa BemecTB. HanpspkeHHOCTh MarHuTHoro nois.  Lupkymsaous
HaIPSHKEHHOCTH MAarHUTHOIO 10JiA. MarHeTtusm IPOHHUIIAEMOCTb, MArHETU3M BOCIPUUMYUBOCTD.
JunamarneTusm, napamarieTusm, peppomarserusm. Touka Kropu.

I'mcrepesuc.  ®eppursl.  M3MeHeHHE  CBOMCTB  MaTepUaJioB B MarHUTHOM,
ANEKTPOCTATUYECKOM ITOJIE.

DJNeKTpOMarHuTHbIE BOJHBL.  YpaBHEHHUss MakcBeula B HMHTErpasibHOM  (hopme.
PacnipocTpanenue u oTpakeHHe dJIEKTPOMAarHUTHBIX BOJIH.

BnustHue 35eKTpoMarHuTHBIX 10JIei Ha OMOJIOTHYECKHEe OOBEKTHI.




3ammra OT CHJIBHBIX JIEKTPUYECKHUX IOJIEH KUBBIX OPraHU3MOB U uenoBeka. [loBbimeHue
3¢ (HEeKTUBHOCTH MPUMEHEHHE YICKTPUUECKUX CETEH, almapaToB U MEXaHU3MOB.
Paszpnen 4. OnTuka 1 31€eMEHTbI KBAHTOBON MEXAHUKHU

3aKOHBl TE€OMETPUYECKOW ONTUKH. [IprMMeHeHHe 3aKOHOB TIE€OMETPUYECKONW OITHKH.
Hcnonp3oBaHue IIIOCKUX U cepuyeckux 3epkail. [Ipemomiienue Ha chepuyecKkux MOBEPXHOCTSIX.
[TorpemHocTu ontuyeckux cucteM. OnTUYecKrue NpudOpHI.

[TonspuzoBannbiii cBeT. llosmsipu3anuss mpu  OTpakKeHUMU U TIperomiieHuu. JlBoiiHoe

Jy4YenpeIoMIICHHE.
TennoBoe u3yuenue. PaBHoBecHOe u3nydeHue. JlydencmyckarenbHas U MOTJoLIATeNbHAs
criocoOHocTH. AOcomoTHO 4epHoe Teno. 3akoH Kupxroda. 3akon Credana — bosbrimana.

Pacnpenenenne sHepruu B CHEKTpe aOCONIOTHO yepHoro Tena. KBaHToBas rumore3a u Qopmyna
[Inanka. OnTuyeckas TUPOMETPUS

[Tonatne 06 >MEeKTPOHHON TeopuM aucrnepcuu cBera. CBSA3b AUCHEPCHUH C TOTJIOUICHUEM.
3akoH byrepa. LIBeTa Ten U CrieKTpbl NOTJIOIICHUS.

DnemMeHTHl poToMeTpuu. 3akoH ocBemeHHOCTU. DoTomerpusi. 3perue. POoTOCHHTE3.

DNEeKTPOOCBEIleHNE U CBETOBOE OOIYYeHHE B TEIUIMIAX: MPUMEHEHUE JIaMIl HaKalluBaHUs,
IIPUMEHEHUE Ta30pa3psAHbIX IPUOOPOB, IPUMEHEHUE CBETOMUOI0B, IPUMEHEHHE JIa3€POB.

®orosnektpuueckuii  3pdekT U crnocoObl  ero HaOmoaeHus. OCHOBHBIE 3aKOHBI
dororddekra. YpaBaenne DiHImTEeHHA. DOTOIEMEHTHI, JOTOYMHOKHUTETH B UX IIPUMEHEHHE

OnTuko-31eKTpoHHBIe TPUOOPLI. [IpubOPHI U3MEpeHHsI mapaMeTpoB adpPo30Jeii.

Wutepdepennus, mudpaknus cBera. [IpupomHbie pe3oHAaHCHBIE SBICHHUS B aTMocdepe.
PaccesiHue cBeTa Ha Karuisx U a3po30Jix, Teopust Mu.

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

Pe3onancHoe moromeHue cBeTa, CHeKTporpadpl, ONpeNeIeHHe HATU4Us OTACIbHBIX
AJIEMEHTOB, MOJIEKYJI, BEIIECTB.

JudpakiMoHHble pemeTkn U UX npuMeHeHue. [ludpakius Ha OPOCTPAHCTBOBAHHON
pemetke. @opmyna Bynbda-bparra. Pazpemaroias crnocoOHOCTh ONTHYECKUX UHCTPYMEHTOB.
3akaroueHue

Kpartkuit 0630p u3ydenHoro marepuana. Bo3MOXHOCTh M HEOOXOAMMOCTh MCIIOJIb30BAHUS
MarepHaia Kypca OMoJIornyeckoi (PU3UKU MPH U3YYEHUU IPYTUX TUCIMITIHH.

O¢ddexTuBHBIE TpHEMBbl pealu3ali  SKOJIOTMYECKUX IMPUHIUIOB  pallOHAIbHOIO
HPUPOJIONOIB30BAHUS, PALIMOHAIBHOE UCIOJIBb30BaHNE BOJHBIX PECYPCOB, (PM3UYECKHE SBICHHS B
¢unbTpanuu BoAbl B pOopMUpOBaHUE crienU(UIECKUX CBOMCTB MOYB, OpraHU3aIMsl PallMOHAIBHOTIO
BBIpAIlMBaHM MOJIE3HBIX PACTEHUH C MEHBILIUM YHEPTONOTPEOICHUEM C MEHBILINM BO3/IeHICTBHEM Ha
IPUPOJIHYIO OKPYKAIOILYIO CPELY.

[IpobnemHbIe U HEpelIeHHbIE BOMPOCHI COBPEMEHHON (U3MKU. BakHOCTH pelieHus 3THX
npo0sieM Ui pa3BUTHS €CTECTBEHHBIX HAyK, (QUIOCOPUU M MPOU3BOAUTENBHBIX CHUJ HAPOJHOTO
X03s1HcTBaA.

4.3 Jlekuum / 1aGopaTopHbIe 3aHATHS

Tabmnuma 4
Conep:xkanue JieKiuii / J1a60paTOPHBIX 3aHITHI W KOHTPOJIbHbIE MEPOTIPUSITHS
Koa-
dopmupyembie Bun BO
No Ne u Ha3BaHue JIEKIMii/ KOMIIETEHIHH | KOHTPOJIb ‘Iz/lco
I /;[ Ne paznena J1a00paATOPHBIX/ 5 (MHAUKATOPBI HOT0 BH";“
NPaKTHYECKUX 3aHATHI JIOCTHKEHUSI | MEPONPHS | ypagern
KOMIIeTEHIUM) THA qecKas
moaAroTo
BKa
1 Pa3pnen 1. «Mexanuka» 14/0
Tema 1. Jlexmust Ne 1.1 OIIK-6 2
«Kunemartukay» «Kunemarukay (¢ (OIIK-6.1,
PUMEHCHHUEM OI1K-6.2)




Koa-

dopmupyembie Bun BO
No Ne u Ha3BaHHUe JIEKIMii/ KOMIIETEHIIMH | KOHTPOJIb ‘Iz/lco
o Ne paznena J1200paTOPHBIX/ ) (MHIMKATOPBI HOTO Bﬂm'(“
NPAKTHYECKUX 3aHATHI JIOCTHIKEHUS | MEPONIPHS | ypasern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
MYJIbTUMEIUNHOIO
000pyT0BaHUS )
Tema 2 «/lunamuka Jlexums Ne 1.2 OIIK-6 2
Tema 3 «/Iluramuka «/Ilunamukay (¢ (OIIK-6.1,
BpaIlaTeJIbHOTO MIPUMEHEHUEM OIIK-6.2)
JIBUKCHUS MYJIBTUMEAUIHOTO
000pyTI0BaHUs )
Tema 1 JlaboparopHas pabota Ne OIIK-6 3aIuTa 6
«Kunemaruka 1.1 «M3mepenue nmuueinbpix | (OIMK-6.1, naboparo
Tema 2 «/I[unamuka pa3sMepoB U MACCHI TEJI U OIIK-6.2) PHBIX
Tema 3 «/lunamuka OIpEIEIICHUE UX pabot
BpallaTeIbHOro mwioTHOCTUY «M3ydueHue
JIBUKCHUS JIBUKCHHSI TeJIa 110
HAKJIOHHOM IJIOCKOCTH»
nnu «M3yueHne 3aKk0HOB
IPSIMOJTMHEIHOTO
IBIDKEHUSA U CBOOOIHOIO
MaJieHHs Ha MalInHEe
AtByna» win «3yuenue
KMHEMAaTUKU U JUHAMUKH
MOCTYMATELHOTO
JIBHKCHUS
JlaboparopHas pabota Ne OIIK-6 3aImTa 4
1.2 «M3y4eHue 3akoHa (OIIK-6.1, naboparo
COXpaHEHHsI SHEPTHH C OIIK-6.2) PHBIX
MOMOIIbIO MasiTHUKA pabot
Makcsemia» wim
«3y4eHne 0CHOBHOIO
3aKOHA JUHAMHKHU
BpAaIllaTeIbHOTO ABMKECHUS
C TIOMOIIIBIO MAsITHAKA
O6epbOekar
2 | Pasmen 2. «MosexynsapHas GU3MKA ¥ TEPMOANHAMUKA 12/0
Tema 1 Jleximsa Ne 2.1 OIIK-6 2
«MonekynspHo- «MonekynsipHas GU3NKa» (OIIK-6.1,
KUHEeTH4ecKasi Teopust | (C MpUMEHEHHEM OIIK-6.2)
(MKT)» MYJIBTUMEIUNHOTO
000pyTOBaHUS )
Tema 2 Jlexuus Ne 2.2 OIIK-6 2
«TepmoarHaMuka» «TepmonnHamuka» (OIIK-6.1,
(c mpuMeHeHneM OIIK-6.2)
MYJIbTUMEAUINHOTO
000pynoBaHus)
Tema 1 JlaboparopHas pabota Ne OIIK-6 3aImTa 4
«MonekynspHo- 3.1 (OIIK-6.1, nabopaTo
OIIK-6.2)
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Ne
n/n

Ne paznena

Ne n HazBanme Jexnmii/
J1a00paTOPHBIX/
NPAKTHYECKHUX 3aHATHH

Dopmupyemblie
KOMIIeTeHIINH
(MHAUKATOPBI

JOCTHKEHHSA

KOMIIETEHINH)

Bup
KOHTPOJIb
HOTO
Meponpus
THSA

Koa-
BO
Yaco

B / n3
HUX
NPaKTH
qeckast
TMOATOTO
BKAa

KHMHETHUYCCKas
TEOpUs»

«OmnpeneneHre OTHOLICHUS
TEIJIOEMKOCTEH BO3/1yXa
MIPU TIOCTOSIHHOM JIaBJICHUU
U TIOCTOSTHHOM 00BeEME

pHOHI
paboThl

Tema 2
«TepMoguHaMuKay

JlaboparopHuas pabota Ne
3.2 «Onpenenenue
YHUBEPCAIbHOU ra30BOU
ITOCTOSIHHOMY WJIN
«HccnenoBanue
H30ITPOIIECCOB)

OITK-6
(OTIK-6.1,
OITK-6.2)

3amnmra
nmabopato
pHOMI
paboThI

Pa3nen 3. «DnexkTpoMarHeTusm»

12/0

Tema 1 «OcHOBBI
AIEKTPOCTATUKIY
Tema 2 «ITocToTHHBIN
ANEKTPUYECKUN TOK

Jlexrus Ne 3.1 «OcHOBBI
AIIEKTPOCTATUKH.
ITocrossHHBIM
ANEKTPUUECKUN TOK» (C
MIPUMEHEHUEM
MYJIbTUMEAUNHOTO
000pyoBaHUs)

OIIK-6
(OIIK-6.1,
OI1K-6.2)

Tema 3
«IIEKTPOMArHETHU3M»

Jlexmus Ne 3.2
«INEKTPOMATrHETU3M
(c npuMeHeHneM
MYJIbTUMEIUHHOTO
000pyaOBaHN)

OIIK-6
(OTIK-6.1,
OI1K-6.2)

Tema 1 «OcHOBEI
ANEKTPOCTATUKI

JlaGopaTtopnast pabota No
3.1 «3yuenue Tonorpaduu
AIIEKTPHUYECKOTO TOJIS HITH
«OrnpeneneHue eMKOCTU
KOHJIEHCATOpa C IIOMOIIIBIO
0aITUCTUYECKOTO
raJIbBAaHOMETPa»

OIIK-6
(OTIK-6.1,
OITK-6.2)

3ammTa

naboparo
PHBIX
pabot

Tema 2 «[locTosTHHBIN
AIEKTPUYECKUN TOK

JlaGopatopHas pabota Ne
3.2 «M3mepenue
COTPOTHUBIICHUS METOJIOM
MOCTOBOW CXEMbD» UJTN
«HccnenoBanue Noae3HOM
MOIITHOCTH U
Kod(UIIMEeHTa TOJIE3HOTO
NEUCTBUS UCTOYHUKOB
MOCTOSTHHOTO TOKa» WU
«HccenoBanye BOJIBLT-
aMIIEPHON XapaKTEePUCTUKU
MTOJTYIIPOBOTHUKOBOTO
JTUOJIa»

OIIK-6
(OTIK-6.1,
OI1K-6.2)

3aImTa

nmabopato
PHBIX
pabot

Pa3gen 4. «Onrrrka v 3J1eMEHTHI KBAHTOBOM

MECXAaHUKU»

12/0
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Koa-

dopmupyembie Bun BO
No Ne u Ha3BaHHUe JIEKIMii/ KOMIIETEHIIMH | KOHTPOJIb ‘Iz/lco
o Ne paznena J1200paTOPHBIX/ ) (MHIMKATOPBI HOTO Bﬂm'(”
NPAKTHYECKUX 3aHATHI JIOCTHIKEHUS | MEPONIPHS | ypasern
KOMIIeTeHIN 1) THS ueckast
moaroTo
BKa
Tema 1 Jlexuus Ne 4.1 OIIK-6 2
«I"eomeTpuueckas «'eomerpuueckas ontuka. | (OITK-6.1,
ONTHKA WuTepdepeHtiys BOIH» OIIK-6.2)
(c mpuMeHEeHNEM
MYJIbTUMEAUNHOTO
000pyT0BaHUS )
Tema 2 «BonHoBas Jlexuus Ne 4.2 OIIK-6 2
onTHKa U KBaHTOBbIE | «/ludpaxius BosH. (OIIK-6.1,
CBOIiCTBa cBETa» [Tonspu3zanus BOJIH. OIIK-6.2)
KBanrtoBbIe cBOlCTBa
CBETa»
(c mpuMEeHEHNEM
MYJIbTUMEAUINHOTO
000pyOBaHNs)
Tema 1 JlaboparopHas pabota Ne OIIK-6 3aImTa 4
«I"eomeTrpuueckas 4.1 «Onpenenenue (OIIK-6.1, naboparo
OTITHKA) nokazareJeii npeaomienus | OITK-6.2) pHO#I
Tema 2 «BonHoOBas JKUJIKOCTEN C IIOMOIIBIO paboThI
OIITHKA M KBAaHTOBBIE | peppakromeTpay uiu
CBOIICTBa CBETa» «Omnpenenenue paguyca
KPUBU3HBI JINH3BI C
MOMOIIIBIO KOJIeIl
Hprorona» nnu
«OnpeneneHue IIUHBI
CBETOBOH BOJIHBI C
MOMOIIIBI0 AUPPAKITMOHHOM
PEIICTKI
JlaboparopHas pabota Ne OIIK-6 3aluTa 4
4.2 «Oxcnepumentanpaoe | (OITK-6.1, naboparo
M3y4YEHUE 3aKOHOB OIIK-6.2) pHOI
TETIOBOTO U3TYUCHHUSI WITH paboThI

«HccnenoBanue
BaKyyMHOT'O
dboTorIeMeHTa» UiIn
«MccnegoBanne U3NMydeHUs
a0COTFOTHO TBEPJIOTO TEIa
i «ccienosanue
BHeIHero Gorodpdexray
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Tabmuma 5
IlepedyeHb BONMPOCOB JIJIs1 CAMOCTOATEILHOT0 M3YUEeHHUsI TUCITHTIJIMHBI

e Ne Ilepeuennb paccMaTpuBaeMbIX BOIIPOCOB IS CAMOCTOSAITEJILHOIO H3yYeHHUS U
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
kosiebanus. Pe3onanc, ero ucnosb3zoBanue OITK-6 (OITK-6.1, OITK-6.2)
Paznea 2
1. | Tema?2 Peanbuble ra3pl. OTCTyIIeHHE OT 3aKOHOB HJCAJIbHBIX Ta3oB. PeanbHble rasbl.
YpaBuenue Ban-nep-Baanbsca u ero ananus. Kpurnueckoe cocrossHue. Y paBHEHUE
Bepuymin. Bsaskocts sxkuakocteit u razoB. OITK-6 (OITK-6.1)
Pa3nea 3
1. | Tema3 DnekTpuuecTBO B atMocdepe, rpo3bl. [llapoBas MoaHUSA. DIEKTpHUYECKOE T0JIe B
OJIHOPOJHOM THRJIEKTPHKE. DJICKTpHuecKkue mpeodpazosarenu 3ueprun. OITK-6
(OITK-6.2)
Pa3nen 4
1. | Tema4 OnTHyeckre CUCTEMBbI, BOOPYKAIOIIKE I71a3 yenoBeKka. KopmyckynspHO-BOTHOBOM
nyanu3M ceeta. CoBpeMeHHbIe (PU3MYeCKHE IPUHITUIIBI M TEXHOJIOTHUH B CEIBCKOM
xo3siictBe OITK-6 (OITK-6.1, OITK-6.2)
5. O0pa3oBaTejibHbIe TEXHOJOTUH
Tabnuma 6
ITpumeHeHHe AKTUBHBIX H HHTCPAKTUBHBLIX Oﬁpa3OBaTe.ﬂbeIX TEXHOJIOTUH
Ne HanmMeHoBaHMe HCI0/Ib3YeMbIX AKTUBHBIX H
Tema u popma 3ansaTHSA .
n/n HHTEPAKTHUBHBIX 00Pa30BaTeIbHbIX TEXHOJOTHI
1 Kunemarnka JIP | PabGoTa B MaJIbIX rpyImimmax
2 JlnHamuka JI DBpHUCTHYECKAs JICKIUS
3 TepmonnHamuka JI | KommbroTepHas cumyssiiust (MOJIENb HI€ATLHOTO Ta3a)
4. | DnexrpuuectBo ¥ MarHetusm | JI | Jlekuus-nuanor
5 OnektpuuectBo u MarHeTu3Mm | JIP | PaGora B ManbIx rpynmax
6 OnTuka JIP | KoMnbroTepHas CUMYJIALINS

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUYHASI ATTECTAIUS 110
UTOraM OCBOCHUS AMCUUIIIMHBI

6.1. TunoBble KOHTPOJIbHBbIE 32aAHUS UJIH HHbIE MATEPHUAJIbI, HEO0OX0AUMbIe IS
OLICHKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONbITA AeATEJIbHOCTH

TunoBsle 3a1aun AJis 3aUTUTHI JTa0OPATOPHBIX paboT, AJIs 3aueTa
[Ipumep TUMOBBIX 3a7a4 JUIsl TEKYIIETO KOHTPOJISI 3HAHUN 00y4aronInuxcs

Tunossble 3axa4u o pasapeny 1
1. MarepuanbHast TOUKa ABHXKETCS B MPOCTPAHCTBE COTJIACHO YPABHEHHSIM: X(t) =5t (M)

y(t)=4-2t* (M), z(t)=3t—4t>(m). HaiiTu MOLy/IH CKOPOCTH M yCKOPEHHS TOYKH B MOMEHT

BpeMeHH t=1c.
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2. Kakoil yroym cocraBiseT BEKTOp IIOJIHOTO YCKOpPEHHWsS TOYKH, JIeXkKalledl Ha o00o1e
MaxoOBHKa, C paAMyCOM MaxoBHKa 4epe3 t=1,5c¢ mocie Hauana ABWKeHUsA? YTIOBOE YCKOpEHUE
maxoBuka ¢ =0,77 pa):L/c2 )

3. Haiitm u3MeHeHue wumiyibca Imapuka maccel M=100r mnpu ymape o 3eMiI0 U
KOJIMYECTBO BBIICIUBIICHCS TEIUIOTHI, eciu oH magaeT ¢ Beicothl N =200cM, a mocne ymapa
nogHuMaetcst Ha Boicoty h, =180 cMm.

4. ToHKoCTeHHBIM wWIMHAP auamerpoM D =30cm wu Maccoii m =12 kr Bpamaercs
cormacHo ypashemmio ¢(t)=A+Bt+Ct’, rme A=4pax, B=-2pan/c,C=02pan/c’.
Onpenenuts JEHCTBYIOUN HA LIUIMHAP MOMEHT cuil M B MOMeHT BpemeHH t =3 c.

5. JlaBneHue BOJbBI, TEKYIIEH 110 TOPU3OHTAIBHOM TpyOe, TPH N3MEHEHNH TUIOINAAN CEYCHUS
yBemuumiock Ha 350 [Ta . Onpenenuts U3MEHEHHUE CKOPOCTH TEUYCHUS, €CIIM HadallbHask CKOPOCTh

cocrasisiia 1,5 m/c.
6. Du3MYECKUii MASTHUK B BUJEC TOHKOTrO CTepHs mimHON | =120 cM KoebieTcst 0KoJo

TOPU30HTAIIBHOM OCH, IEPIECHIUKYISIPHOW CTEPXKHIO, M HAXOMSIIECHCS Ha pPACCTOSHUM d OT
cepenuHbl cTepkHs. [Ipu kakoMm 3HaueHuu a nepuoj konebaHuid T MMeeT HauMeHbllee 3HaueHue?
Haiiu ero.

7. OmnpenenuTh NepuoJ KoJeOaHMH W MaKCUMaJbHYIO CKOPOCTb JIBXKEHMS TIpy3a

. T
MaTeMaTUYeCKOro MasiTHUKA, COBEPIIAIOIIETO Koiaebanus 1o 3akoHy X =0, 2sin (27& - —j (M) .

8. Uemy paBHa mpuBefeHHas IMHA (DPU3UUYECKOTO MAasSTHUKA, COCTOSILIEr0 U3 TOHKOTO
crepkHst Maccoit 1kr amuno#t 80 cM , KOTOpPBIH MOABEIICH HA OCH, OTCTOSIICH Ha OJHY YETBEPTYIO

JUTHHEI OT OQHOTO U3 €r0 KOHI[OB?
9. Ompenenuth uHY BosiHbl yactoToit S50 I'mr, ecnm 3a 10 ¢ oHa mpeojoseBaeT 3 KM .

Tunosble 3a1a4u N0 pasaeny 2

1. KonnuectBo BemiectBa renusi v =1,5monb, temneparypa T =120K. Omnpenenutsb
CYMMapHYIO KHHETHYECKYI0 SHepruto E, mocrynarenbHOro ABMKEHUS BCEX MOJIEKYJI 3TOTO rasa.

2. OnpenenuTh CpeJHION JUIMHY CBOOOJHOro mpobera A MOJEKYNbl a30Ta B COCYye
BMecTHMOCTBIO V =5 1. Maccaraza m= 0,51 . Dddextunusiii muamerp monexynst 0,3-107° m.

3. Yemy paBHo m3meHenue 3uTpornuu 10 T BO3ayxa mpu M30TEPMUYECKOM PACIIMPEHUH OT
3 no 8 nmutpoB?

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

IIOKa3aTcjib a,[[I/Ia6aTBI.

Tunossble 3aga4uu no pasaeiay 3
1. Tpu ToveuHbIX 3apsina ¢, 20, —( HAXOIATCS HAa OJHOW MPSMOU, PACCTOSIHUS MEKIY

COCeIHUMH 3apsaaamMu paBHO O . HaliTu HanpsKeHHOCTh AJIEKTPUYECKOTO MOJIsl B TOUKE Ha 3TOM XKe
npsIMOil Ha paccTosSTHUKM d OT OTPULIATENILHOTO 3apsizia
2. B BepimHax TpeyrojbHUKaA CO CTOPOHAMH 110 2 CM HaXOJSATCs paBHBIE 3apsibl 1o 2 HKIIL

Haiitn pe3ynpTHpyIONIyI0 CHITy, NEHCTBYIONIYI0 Ha deTBepThid 3apsa 1HKi, momemeHHBIH
B CEPEIUHE CTOPOHBI TPEYTOJIbHUKA.
3. Tpu ranpBanuveckux nemMenta & =3B, ¢, =5B, ¢, =2 B coenunens napamuieibHO 1

3aMKHYTBl Ha BHelIHee compotuBieHne R=2Owm. Ux BHyrpeHHme compotuBieHus I =10m,

r,=20M u I; =0,5O0m. HaiiTu Tok BO BHEIIHEH LENU U HAMIPSHKEHUS HAa KaXKJJOM 3JIEMEHTE.
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4.1lo AByM KpYroBBIM BUTKaM, UMEIOUIMM OOIIMA IIEHTP, TEKYT TOKH cuiod S A u 4 A.
Paguycbl BUTKOB COOTBETCTBEHHO PaBHBI 4cM M 3cM. YTOid MEXAy WX Iutockoctsmu 30°.
OmnpenenuTb UHIYKIUIO U HAIPSDKCHHOCTh B IICHTPE BUTKOB. PaccMOTpeTh BOZMOXKHBIE CITy4YaH.

5.KonebarenpHblit KOHTYp uMeeT MHAYKTUBHOCTH L =16TH, émkocth C=40HD wu
MakcuMalibHOE HanpspkeHue Ha 3axumax U = 200 B. Yemy paBHa B HeM MakCUMajlbHas CUJla TOKa?

Tunossble 3a1a4u no pasaeny 4
1. Ha nudpakunoHHyro peneTky HOpMaJbHO MaJaeT MOHOXPOMATUYECKUH CBET C NJTMHOU
BosiHbl 600 HM. Ompenenure HaUOONBIIUK MOPSAAOK CIIEKTPA, MOJIYYCHHBIH C MOMOIIBIO AITOH

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

2. EcrecTBeHHBI CBET MPOXOAMUT Yepe3 MOJIIPU3ATOP M aHAIU3ATOpP, MOCTABJICHHBIC TaK,
YTO YTOJI MEX]y MX TJIaBHBIMU IIOcKocTsMU @ = 45° . Tlonspuzarop otpaxkaeT u npenomisieT 5%
MaJIaloIlero Ha Hero ceTa. [loTepsMu B aHanm3aTope MOXXHO0 peHeOpeds. KakoBa HHTEHCHBHOCTh
Jy4a, BBIIICIICTO U3 aHATN3aTOPa, 10 OTHOUICHHMH K MHTEHCUBHOCTH €CTECTBEHHOT'O CBETa?

3. ®@orton npu 3pdexkre Komnrona Ha cBOOOAHOM 3JIEKTpOHE OBUT paccessH Ha yroa 90°.
Omnpenenurs HMMITYJIbC, NPUOOPETCHHBIH AIEKTPOHOM, €CIM JHEprus (OTOHA O pacCesHHS
1,02 MaB.

4. Omnpenenutpb, KaKk U3MEHUTCA JJIMHA BOJIHBI Jie bpoiins anexkTpoHa aToMa BOJOpoa Npu
MIePEXOJIE €ro ¢ YeTBEPTOI OOPOBCKON OPOUTHI Ha BTOPYIO.

5. Omnpenenute, Ha CKOJBKO M3MEHHJIACH DHEPrHs JJICKTPOHA B aroMe BOJIOPOAA MpHU
U3y4eHUU aToMOM (oToHa ¢ JuinHOoM BosiHBI 0,486 MKM .

Bomnpocs! asis 3a1uThl 1abopaTOpHBIX paboT

Bonpocs! no pazgeny 1

=

3akonsl HeroToHA
OCHOBHOM 3aKOH JMHAMUKH BpallareasHoro aBmwkeHus. Ero dhopmynuposku

[TapameTpsl (S, v, a) PaBHOMEPHOT'O W PABHONEPEMEHHOIO JBHXeHUs. Kunematuueckue

(bopMyIibL

KuneTtnueckas sHeprus BpaaTeabHOrO ABHXKEHHS

[Tpupona v BUABI CUI TPEHUS

Cuna TpeHus KaueHHsl, CKOJIbKEHHUs, TTOKOs

[TapameTpsl U GOpMYJIbI, ONUCHIBAIOIINE BpALIaTEIbHOE IBUKEHUE

MOMEHT MHEepLUHU MaTepUaIbHOI TOUKH U Tea

OCHOBHOM 3aKOH AMHAMUKH BpPaIaTeIbHOTO JIBUKECHUS

0. Teopema Illteiinepa

1. [luarpamma pactsxenus. [lpenen npodHOCTH, yIPYTOCTH, TEKY4eCTH

12. 3akon I'yka B nuddepennuanbHoi 1 MHTErpanbsHoi popme. OTHOCUTENBHOE U a0COIIOTHOE
ymmHenue. Hanpsbxenne

13. 3akoH coxpaHEHUsI MEXaHUYECKON YHEPTUU

14. 3akoH coxpaHeHHsI MOMEHTa UMITYJIbca MPH BpallaTeIbHOM JIBUKEHUU

15. Onucanue NBUXKEHHUS Tela B MOJI€ CUJI TSHXKECTH (1101 YIIIOM K TOPHU3OHTY)

16. YpaBHeHHE HEPa3PBIBHOCTH

17. YpaBuenue bepnymiu

18. Bsizkocts. Koaddumment Bsi3kocTH (AMHaAMUYECKOW M KuHematudeckoil). [lapamerpsr,
OIIPEACIAIONINE BA3KOCTb CPEIBI

19. Pexxumbl Teuenns xxuakoct. Yucio PeitHonbaca

20. ®uznveckuit, Ipy>KUHHBIN U MaTeMaTHYeCKU MasTHUK. [IpuBeieHHas AMHa PU3NUIECKOTOo
MasiTHHKA

21. XapakTepuCTUKU KonebaHuil (mepro, 4acToTa, aMILTUTYAa, ¢a3a)

22. Bonna. Buasl BoaH. XapakTepUCTUKA BOJTH

w N

RB©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 MOJIEKYISIPHO-KUHETUYECKON TEOpUHU
Wneanbubiii ras
VYpaBHeHHE COCTOSIHUS UCATBHOTO Tra3a
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. Koaddumment [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 T'paaucHTa
Teopema 'aycca ass 311€KTPOCTaTHUECKOTO MOJISl B BAKYYME U BELIECTBE
Emxocts. [TapaMeTpsl, onpenensomme eMKOCTh IIJIOCKOTO KOHACHCATOPa
CBsI3b HAIIPSKEHMSI U HANIPSDKEHHOCTH B 3JIEKTPOCTATUYECKOM I10J1€
CoennHeHH KOH/IEHCATOPOB
Turel AMAIIEKTPUKOB U BUBI oJsipu3anui. [lonspuzoBanHoCTb. JudnekTpryeckas
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

[TorynpoBOIHUKH, UX OTJIMYME OT METAJUIOB U IUAJIEKTPUKOB

OJeKTpOHHAs U JbIPOYHAs IPOBOUMOCTD B MOJIYTIPOBOAHUKAX

CoOcTBeHHAs U TIPUMECHAs TIPOBOAMMOCTD B TIOTYITPOBOTHUKAX

[TonynpoBOMTHUKK P - U N -TUMA, UX TOJTYYECHUE

MaruautHoe moje, ero xapaktepuctuku. Cunossle nuHuu. Cuna JlopeHua u cuina Ammepa.
3akoH buo-Casappa-Jlannaca. MarautHoe nose 3emin

OcHOBHBIE MOJIOKEHUS TEOPUHU AIIEKTPOMArHUTHOTO NoJisi MakcBensa. YpaBHeHus Makcsena.

Teopema o mupkyssinuu Bekropa B . Teopema ["aycca aist MarHUTHOTO OIS B BAKyyMe
®eppo-, mapa- U TMaMarHeTUK, UX OTIUYUTEIbHbIE 0COOCHHOCTH. MexaHu3m popMupoBaHus
OCTaTOYHOI HaMarHW4eHHOCTH Y GpeppomarHeTukoB. Touka Kropu. Iletsns rucrepesuca

Marnutnoe mone. Ilotok Bekropa B. fIBmeHue dieKTpOMarHMUTHOW WHIYKIMH U
camounaykuuu. IIpasuno Jlenna

OCHOBHBIE TIOJIO)KEHUS TEOPUU AIEKTPOMATHUTHOTO oIl MakcBesuia. Y paBHEHUS
Makcgemna. Teopema o nupkyssinuu Bekropa B . Teopema ["aycca aist MarHUTHOrO MoJIst B
BaKyyMe

Bonpocsl no pasneany 4
3aKOHBI OTPAXKEHUS U MPETIOMIICHHS] CBETOBBIX BOJIH
OTHOCUTENBHBIA M a0COIOTHBIM TMOKA3aTeNu MPETOMIICHU. SIBIeHHE TOJIHOTO BHYTPEHHETO
OTpaXKeHUs
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[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 riIaBHBIX MAaKCUMYMOB U MUHUMYMOB I TUGPAKIIMOHHOMN pelieTKu

0. AudpakuroHHas KapTuHa B MOHOXpOMaTHYECKOM U Oestom cBete. Paspemaromas criocoOHOCTh

TU(PPaKINOHHON PEIIETKH

11. SIBnenue horodrddekra. Buas hotodddexra

12. Ypasuenue DitHmreitna. Kpacuas rpanuna goroaddexra

13. ITapameTpsl, XapaKTepU3YIOIIUE CIIOCOOHOCTh TeJI MOTJIOMIATh U U3JIy4aTh AJIEKTPOMArHUTHBIE
BOJTHBI

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

15. AbcomntotHo uepHoe Teno. Cepoe Temo

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

17. Ilocrynatel bopa. OOpa3oBaHue crieKTpa U3IYYCHHUsI aTOMa BOAOPO/Ia

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.

MexaHuuyeckoe IBIKEHHE Kak mpocTeimas ¢opma nBukeHuss matepuu. Kiaccuueckas
MexaHuka. [IpocTpaHCcTBO 1 BpeMs B KIIaCCUYECKOW MeXaHHuKe. DUu3nyeckue MOJEIIH.
Kunematnueckoe onvcanue ABHKEHUS TOUKH. CKOPOCTh U YCKOPEHUE ITPU KPUBOJIMHEHHOM
nBrkeHnr. HopManbHOe U KacaTenbHOe (TaHT€HLMAIbHOE) YCKOPEHHUS.

JIBr>KeHHE TOYKHM O OKPY>KHOCTH. BEKTOpBI yIiIOBOW CKOPOCTH W YIJIOBOTO YCKOPEHHS.
CBs13b TMHEWHBIX CKOPOCTEN U YCKOPEHUH C YTTIOBBIMU CKOPOCTSIMHU M YCKOPEHUSMH.
Junamuka. Mexanuueckast cucreMa. Cuna. Macca u umnysnbsc. CoBpeMeHHasi TPaKTOBKa
3ak0HOB HproToHa. CHIIBI B MEXAHUKE.

HMnynbc cucTeMbl MaTepUaibHbIX 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 CHUIIbI. MOLTHOCTE.

Kunernueckast sHEpPIrUst MEXaHUYECKOU cucTeMbl. lloTeHmanbpHas sHeprus.

3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE. Y AapHl.

MowmenT nnepuuu. Teopema Illtelinepa.

MowmeHT cunbl. OCHOBHOE YpaBHEHHE JUHAMMKH BPAILATEIBHOTO IBHKEHUS TBEPIOTO TeENa.
Kunerndeckass sHeprusi BpalllalolIerocss W Katsmerocs Teepaoro tena. 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 1Bepaom Tene. 3akoH ['yka. Koadoumment Ilyaccona. Juarpamma
PaCTSIKEHUS.

['mapocraTika HecxxnMaeMol >xuaKoctu. JlaBnenue cronbda sxuakoctu. Cuna Apxumena.
CranMoHapHOE TEYEHHE WICAIBHOW XUIAKOCTH. YPAaBHEHHE HEPa3pbIBHOCTH. YPaBHEHHE
bepuymn.

Bsskocth xxuakoctu. Pexxumel Teuenusa. Yucio PeliHonbaca.

Knaccugukanus konebanuil. YpaBHeHHE T'apMOHMYECKHUX KojebaHuil. MexaHudeckue
KoneOanusi. OHeprus konebanuid. [uddepennmanbHoe ypaBHEHHE TapMOHHYECKHX
KOJICOaHUH.
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21.
22.
23.

MasTHHKH.

CBoboaHble 3aTyxaromue kojnebanus. BeiHyxneHnsie konedanus. Pesonanc.

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 W TEPMOJAMHAMUYECKUN METOJbl HcciienoBanus. OCHOBHOE YypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU HICANIbHBIX ra30B. TemneparypHas mkana Llenscus u
KenbBuHna.

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

Pacnpenenenune MakcBeia MOJIEKYJT HICATIBHOTO Ta3a.

Pacnpenenenne bonbimana u 6apomerpuueckas popmyna. CpegHee YUCIO CTOIKHOBEHHM U
CpenHsis JJInHA CBOOOHOTO TIpodera.

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

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

[TpumeHeHue epBOro Havyajia TEPMOJIMHAMUKH K U30IpolieccaM. AnabaTHbIN mpoliecc.
Termoemkoctb. YpaBaHerune Maiiepa. Koapdurnument Ilyaccona. [TomutpomnHslii mporecc.
Huxael. Tepmuueckuii KITJI nurkia. TeninoBeie ABUTaTeNn, X0JI0AUIbHbIE MallluHbL. Teopema
Kapno. Iuxi KapHo u ero k.11.4. Bropoe Ha4ano TepMOAMHAMUKH.

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

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

SAnenne neperoca. {uddysus, TEIIIONPOBOTHOCTH, BHYTPEHHEE TPEHUE.

Paznen 3 «IIEKTPOMATHETU3M)

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

DNeKTpUUYeCKHe 3apsiabl. 3aKOH COXpaHEHHUsl 3apsaoB. BzaummoneiicTBue 3apsjoB. 3aKOH
Kynona.

DNEKTPOCTaTUUECKOE II0JIE, €r0 XapaKTePUCTHKU. ODKBUIOTEHIUAIbHBIE MOBEPXHOCTU U
CUJIOBBIE JIMHUU 3JIEKTPOCTATUUECKOT0 NoJs. [IpuHiun cyneprno3uunu nosuei.

[ToTok BekTOpa HANpPSHKEHHOCTH 3JeKTpocTaThuyeckoro mnoinsd. Teopema I'aycca (Juist
BaKyyMa).

[ToTeHumanbHpI XapakTep 3JeKTpocTaTHdeckoro mnoss. Ilonstue mnoreHuumana. Pacuer

paboThI MpH MEpPEeMEIICHUH 3apsaa B AIeKTpocTarndeckoM nose. [upkynsuus Bektopa E
ANEKTPOCTATHYECKOTO IOJIS.

Ornpeznenenne pa3HOCTH NOTEHIIMAIOB B AJIEKTPOCTATUUECKOM MoJie. CBsA3b HAPSKEHHOCTH
Y MOTeHIana. ['pagueHT norexHuana.

[IpOBOJHMKM B DIEKTPOCTATHYECKOM Ioyie. PaBHOBecHe 3apsA0B B MPOBOAHMKE. EMKOCTH
MIPOBOJHUKOB.

Emkocte  kongeHcaTopoB. CoelIMHEHHMS  KOHJIEHCATOPOB. DHEPrus  3apsKEHHOTO
KOHJIEHCATOpA.

DHeprus AMEeKTPOCTaTUUECKOro 1mosisi. O0beMHast IIOTHOCTh SHEPTUU OIS

Tunsl nudnektpukoB. [lomspuzanuss QuUANEKTpUKOB M €€ BUIbL. [loJsSpU30BaHHOCTH
JIADJIEKTPUKOB.  [[udnekTpuueckas BOCHPUMMYMBOCT M NPOHMIAEMOCTh.  Bekrtop
3JIEKTPUYECKOTO CMELIEHUS.

CBoOonmHble ¥ CBsi3aHHBIEe 3apsabl. Teopema [aycca nanst monst B UDIIEKTPHUKE.
CerHeTorNeKTPUKU. DIIEKTPUUYECKOE TTOJIE B OJHOPOJAHOM JTUIJIEKTPUKE.

IIOCTOSIHHBIM ~ DNEKTPUYECKUN TOK, VYCIOBUS €ro CYIIECTBOBAHMS ©  OCHOBHBIE
xapakrepuctuku. Cropornue cwibl. [lorstae SJC u HanpsKEHUSI.

CormnpoTuBieHHE MPOBOJIOYHOrO MpoBOAHUKA. CoeAMHEHUsI MPOBOJAHUKOB. TeMiiepaTypHas
3aBHCUMOCTH COITPOTUBIICHUS U €€ Ka4eCTBEHHOE 00bsicHeHHEe. CBepXIPOBOIUMOCTbD.
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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 OJHOPOTHOTO M HEOJHOPOTHOTO YIACTKOB IIETIH, IS
MTOJHOM LEIH.

ITpaBuna Kupxroda.

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

3akon Oma u JIxxoyns - Jlenna B quddepennmansHoi popme.

OnekTpuueckuid TOK B Meramuiax. Kilaccuueckass Teopus 3JIEKTpONpPOBOAHOCTH. TOK B
BaKyyMe. DMHCCHUSA IEKTPOHOB. ['a30BbIe pa3psiibl.

[TonynpoBonuuku. 30HHass Teopus TBepaoro Ttema. CoOCTBEHHass M IPUMECHas
IIPOBOAMMOCTH TOJIYIPOBOAHUKOB. [{uo.

MarnuTtHoe noJie ¥ ero XapakTepucTUKH. Makpo- U MUKpOTOKH. Bo3neiicTBie MarHUTHOTO
MOJISI HA PaMKy C TOKOM U Ha NPSIMOJIMHEHHBIN TPOBOTHUK C TOKOM.

CunoBble JWMHUUM MarHUTHOM uHAyKOuM. CuiaoBas KapTUHA MarHUTHOTO  TOJIS
NPSIMOJIMHEMHOTO TMPOBOJHMKA C TOKOM W KPYyroBoro BuTka. [IpuHiuumn cynepno3unuu
MarHUTHBIX MOJIEH.

3akon buo — CaBapa — Jlamaca.

BoszneiicTBue MarHUTHOTO MOJIS HA ABMOKYyIIuiics 3apsia. Cuna Jlopenna. JIBimkeHue 3apsijia B
MarHuTHOM Toje. Dddekt Xoia.

BuxpeBoii xapaktep MarHuTHOTO ToJis. Teopema ['aycca u Teopema 0 HUPKYIALUNA BEKTOpa
MarHuTHOM MHAYKIHUH (B BAKyyMe).

HamarnuuuBanue MarHeTukoB. HanpspkeHHOCTH  MarHUTHOro  moinid.  MarHurtHas
MIPOHUIIAEMOCTh U MATHUTHASI BOCTIPUUMYHUBOCTb.

JnamarneTuku, napaMarHeTuku U (peppoMarHeTUKH.

CBs13b BEKTOPOB B u H . 3aKoH ONHOro TOKa [isi MATHHTHOTO TIOJIS B BELIECTBE. Teopema
0 HUpKyJsiuuu Bekropa H.

OnexktpoMarHuTHass MHAYKUMs. OJIC MHAYKOUMUM B TMOABMXKHBIX W HEMOJABHIKHBIX
poBOJIHUKaX. Bpaienne pamku B MarHutHoM mosie. Toku Dyko.

Camounaykuusg. WHIYyKTUBHOCTH MpoBOJAHMKA. 3akoH Jlenna. Bsaumuas wuHaykuus.
Tpancpopmaropsl.

Pabota no nmepemeneHuo0 NpOBOAHUKA C TOKOM B MarHUTHOM I10JI€. DHEPIUsi MarHUTHOTO
1oJis B cosieHouie. INOTHOCTh 3HEPTMH MarHUTHOTO TOJIS.

BuxpeBoe anektpuueckoe mnoie. Tok cmemenus. Cucrema ypaBHeHM MakcBemia B
UHTErpaibHOM popme.

KoneGatenbubiii koHTYyp. I[IpeoOpa3oBaHue sHepruuM Ha pazIUYHBIX 3Tanax KosjeOaHus.
Juddepennunanbable ypaBHEHUS] CBOOOHBIX HE3aTYXAIOUIUX U 3aTyXarolluX KojeOaHWi B
HEM U UX pEeLICHUS.

JuddepenunanbHoe ypaBHEHHE 3JIEKTPOMArHUTHOM BOJIHBI M ero pemieHue. CKOpocTb
pactipoctpaneHnusi BoiHbL. Bektop Ymosa-IloliHTHHra. DHEpPreTuuecKkne XapaKTEePUCTHKU
AJIEKTPOMAarHUTHBIX BOJH. [IIKkana 371eKTpOMarHuTHBIX BOJIH.

Pa3gea 4 «OrrTrka U DJIIEMEHTHI KBAHTOBOW MEXAHUKH

68.
69.

70.
71.
72.
73.
74.

75.
76.

77.

OnTuka. 3akoHbI reoMeTpruueckoi ontuky. [lonHoe BHyTpeHHEee oTpakeHue. JINH3bI.
WNuTtepdepeniius cBeta. YCIOBHS BO3HUKHOBEHUsS HWHTepdepeHIMu. MeToa BEeKTOPHOM
JUarpaMMmBsl JUIsl CJIOKEHUS ABYX U HECKOJIBKHUX BOJIH.

[TpuHuMn nonxydeHust HTEPHEPEIMOHHON KapTUHBI. Y CIIOBUS MAKCUMYMOB U MUHUMYMOB.
Pasnocts (a3 u pazHocTh X0/a.

WnTepdepenmus B Tonkoi mienke. Konbua Helotona.

Hudpakuus csera. [Ipunuun I'olirenca-dpenens. 3ous1 Openens.

Hudpaxus Ha KpyriaoM oTBepcTuu. Judpakiys Ha ATUHHON LIeNH.

Judpakuuonnas pemerka. [naBHble MakcuMyMmbl. [TaBHbIe MHUHHMYMBI. Paspemarommas
CIOCOOHOCTB.

[MTonsipuzoBanHbI cBeT. Buabl nonspusannu. CriocoOs! MosydyeHus HOIspU30BaHHOTO CBETA.
[IpoxoxkeHre eCTECTBEHHOTO CBETA Yepe3 MOJIApU3aTop U aHanu3atop. [IoBopoT miuockocTu
HOJISIPU3ALUH.

[Tossspu3anus cBeTa NpU OTPAKEHUM W NPEIOMIICHHHM HA I'DAHULE AUDJICKTPUKOB. 3aKOH
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Bbprocrepa. JIBoliHOE TydenpeioMIICHHE.

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

79. CeeroBoe 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 Pesepdopna-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. BonHoBbIe cBoOlcTBa MUKpodactuil. J[mmHa BomHBI e bpoins u ee cBoiictBa. BomHoBas

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

6.2. Onucanmne noka3areje 1 KpUTepUeB KOHTPOJISI yCII€eBAeMOCTH,

OICaHue IKAJ ONCHUBAaHUA

Kputepun oneHku pemieHus 3aadqd TPU TMPOBEIACHUU IMPOMEKYTOTHOTO
KOHTPOJISl 3HAHUH, TIPU 3aIUTE Ta00paTOPHOIl pabOTHI:

S 0asJi0B BBICTABISAETCS CTYACHTY, €CJIM B JIOTHYECKH BBICTPOCHHOM
pEeIICHUH TPaBUIBHO YKa3aHbl (hOPMYJIbl BCEX HEOOXOMUMBIX (DHU3UUECKUX
3aKOHOB C TOSCHEHMSIMH, CJEIaHbl BCE HEOOXOMMBIE MaTeMaTHUYECKHE
npeoOpa3oBaHusl, PUCYHKH (IIPU HEOOXOJAMMOCTH), TMOJYYEH MPaBUILHBIN
orBeT. KommereHuuu, 3akperui€HHbIC 3a JAaHHBIM BHUJIOM JESTEIBHOCTH,
chopMHUPOBaHbBI HA YPOBHE — BHICOKHIA;

4 DasJ1a BBICTABIISIETCS CTYJICHTY, €CJIM B OTBETE YKa3aHbl BCE HEOOXOIUMBbIE
dbu3uyeckre  3aKOHBl  C  TOSCHEHUSMHM,  TPUBEACHBI  PUCYHKHU
(mpu HEOOXOIUMOCTH), HO B TMOSCHEHUAX K (U3UYECKUM 3aKOHAM WA B
PHUCYHKE COZIepKaTCsi HETOUHOCTH, WJIH JOMYIIIEHa MaTeMaTHYECKHUE OITMOKA
npu pemieHud. KommeTeHimu, 3akperui€HHbIE 3a JAaHHBIM — BHJIOM
NesTeIbHOCTH, C(POPMUPOBAHBI HA YPOBHE — XOPOIIUH (CpeHui);

3 0Oanja BBICTaBISETCS CTYJEHTY, €CIM B OTBETE YKa3aHbl TOJBKO
HeoOxonuMble (HU3UYECKUE 3aKOHBI WM PUCYHKH (TIPU HEOOXOIMMOCTH),
WIM B 3aKOHAX M PHUCYHKE JomyileHbl omubku. KommereHiuu,
3aKperyIEHHbIC 32 JJaHHBIM BUJIOM JESTEILHOCTH, C(OOPMUPOBAHEI HA YPOBHE
— JOCTAaTOYHBIMN;

2 0aJs1a — pelIeHue HE COAEPKUT OCHOBHOM MOHATUWHBIN anmapar 1o TemMe
3a/1a4H.

Jlyist morycka K 3a4eTy CTYJEHT 00s13aH BBIMOJTHUTH 3aIIUTHI (BKITIOYAsT YCTHBIN
OTBET W MHUCHMEHHBIA OTYET C MPEACTABICHUEM PE3yJbTAaTOB IKCIIEPUMEHTATHHBIX
WCCJICIOBAHMI ) TIOJTHOTO ITUKJIa Ta00OPaTOPHBIX PabOT, OIYYUTh «3a4TEHOY.

Kputepuu o1ieHKH BOTIPOCOB JIJIS 3aIUTHI JIAOOPATOPHBIX padoT:

«3aYTEHO» BBICTABJIACTCA CTYACHTY, €CJIIM B OTBETC Ha BOIIPOC ITPABHUIILHO
YKa3aHbl BC€ HCO6XOJII/IMBI€ (1)I/ISI/I‘ICCKI/IC 3aKOHbBI M  OIIPCACICHUIA
C MOACHCHUAMM, IMPABUIBbHO OIIMCAHBI SBJICHHS MW B OTBCTC COACPIKATCA
HC3HAYUTCIIbHBIC HCTOYHOCTH,
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® «HE 3a4YTEHO» — OTBCT HC COICPIKHT OCHOBHOM MOHSTHUWHBIN ariaiapar
I10 TEME BOIIpOCa

Wrtoroass oreHka 110 3amUTe JAa0OpaTOpHON pabOThl «3a4YTEHO» WIH
«He 32aYTEeHO0» OIPECIISIETCA MO CpeIHEMY OaILTy pelieHus 3-X 3a7a4 110 TeMe pabOThI:
2,5 — 5 6ajmnoB — «3aurenoy; 0 - 2,4 0anj1a — «He 3aYTEHO» W OTBETAM C OILICHKOM
«3a4TEeH0» Ha BOIPOCH Ui 3aIIWTHl JJabopaTopHON paboThl. MToroBas oreHka
10 3aluTe JJaA00PaTOPHOUN pabOTHI «3a4eT) COOTBETCTBYET PEIICHHIO 33/1a4 U OTBETY
Ha BOIPOCHI JIJIs 3aIIUTHI JIA0OPATOPHOM pabOTHI C OIIEHKAMU «3a4TEHOY.

JIisi BBITIOTHEHHSI W 3alTUTHI JaOOpaTOPHBIX PabOT CTYACHTHI Pa30oMBAIOTCS
Ha Majble Tpynmbl 1Mo 3 - 5 denoBek. Kakmas rpymnma BBIMOJHSET Ha 3aHITHH
WHJUBUAYAJIBbHYIO TJabopaTopHyto padoty. [Ipu 3ammTe mabopatopHoit paboThl Majoi
IPYNION OTBETHI KAXKJIOTO CTYACHTA OLICHUBAIOTCS 110 KPUTEPHUIM UHIUBUIYATBHO.

B ciyuyae ecim CTyI€HTOM OCBOCHBI KOMIIETEHIIMM HA YpPOBHE HE «HUXKE
JIOCTaTOYHOT0», OH IIOJIy4aeT «3a4Te€H0», B MPOTUBHOM CJIydyae BBICTABIISICTCS
«HEe 32aY4TEHO.

Ha 3auere cTyJIeHT OTBEYaeT Ha OJUH TEOPETUUECKUM BOMPOC M PEIIAET OJHY
3amady. Borpoc u 3aauy CTyJeHT BBIOMpAET CIydyaitHO U3 KOMILUIEKTA IpeajiaraeéMbIxX
€My COOTBETCTBYIOIIUX MaTepHuayioB. ITOroBas olieHKa «3a4TeHO0» BBICTABISETCS IIPU
pelieHny 3anadd Ha 3-5 0a/yioB U OTBETE HAa TECOPETUUECKUU BOMPOC C OLICHKOM
«3aYTEHOY.

7. Y4ueOHO-MeTOAMYECKOEe U MH(OPMAIINOHHOE o0ecnevyeHre TUCIUTIINHbI

7.1 OcHoBHAas JUTEpaTypa

1. Tpopumona T.U. Kypc dusuku: ydeOH. mocoOue st CTYH. YUPEKICHHMA
BoIicHl. oopaszoBanus / T.U. Tpopumona. — 23-e uza., crep. — M.: M3naTenbckuii IeHTp
«Axagemus», 2017. — 560 c.

2. Tpodpumona T.N. CoopHUK 3amad 1o Kypcy ¢usmku. YueOHoe moc. / T.H.
Tpodumosa. — 3-¢ u3n. — M.: OOO "Uznatensckuii gom "Onuke 21 Bek", 2003. — 384
C.

7.2 JlonoJIHUTEJIbHASI JIUTEPATypa

1. CasenneB, U.B. Kypc ¢pusuku: yaebHOe mocobue st By30B: B 3 Tomax / U.B.
CaBenbeB. — 8-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. 1.]. — Tom 1: Mexanuka.
Monexynspuas pusuka — 2021. — 356 ¢. — ISBN 978-5-8114-6796-9. — TekcT:
AJIEKTPOHHBIH // JlaHb: AJIEKTPOHHO-OUOIMOTeUHAS cucTema. —
URL: https://e.lanbook.com/book/152453

2. Casenbes, 1.B. Kypc ¢pusuku: yuebnoe nocobue: B 3 Tomax / 1.B. Capenbes.

— 6-¢ uzn., crep. — Cankr-IlerepOypr : Jlanb, [0. 1.]. — Tom 2: DnekTpuuecTBO.
Konebanust u BoiHbl. BomHoBas ontuka — 2019. — 468 ¢. — ISBN 978-5-8114-
4253-9. — TekcT: anexkTpoHHbIN // JIaHb: 37IEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —

URL.: https://e.lanbook.com/book/117715
3. Xycaunos, IILI. Kypc ¢usuku: teopus, 3agaud U BOIPOCHL: ydyeOHOE
noco6wue / III.I". XycanHnoB; Poccuiickuii rocy/1apCTBEHHBIN arpapHbIii YHUBEPCUTET -
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https://e.lanbook.com/book/152453
https://e.lanbook.com/book/117715

MCXA umenu K.A. TumupszeBa (MockBa). — DJIEKTPOH. TEKCTOBbIE JaH. —
Mocksa: PI'AY-MCXA um. K.A. TumupsizeBa, 2021 — 464 ¢. — Pexum gocrtyna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4, KonoruiuH, H.A. ®uszuka. MaTtepuanbl KOHTPOJIBHON padOTHI JJIsl CTYACHTOB
arpapHbIx HanpasiaeHui moarotoBku. / H.A. Konomnun, 1.B. Jleskun, B.JI. [Ipumerr;
Poccuiicknii rocynapctBeHHbIN arpapHblii  yHuBepcuteT - MCXA wumenn KA.
Tumupszea (MockBa). — DJEKTpOH. TeKCTOBbIE 1aH. — MockBa: PITAY-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 umenn K. A.
Tumupszea (MockBa). — DJEKTpOH. TeKCTOBbIE 1aH. — MockBa: PITAY-MCXA um.
K.A. Tumupszena, 2020 — 148 C. —  Pexum JNOCTyTIA:
http://elib.timacad.ru/dl/local/s17122020.pdf.

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

7. Xycaunos, LI.I'. DnexkTpomaruetusm U BOJHBL: yueOHOe mocoodue / I
XycanHoB; Pocculickuii TocyJapCTBEHHBIA arpapHslid yHuBepcuteT - MCXA nmenun
K.A. TumupszeBa (MockBa). — DJIEKTpOH. 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. ®u3uka. MaTtepuaibl 1j1sl peIieHUs] KOHTPOJIBHON paOOTHI.
Yacte 1: yuebHO-MeTommueckoe mnocobue / H. A. Konommmn; Poccuiickuit
rocyJapcTBeHHbI arpapHbiii yHuBepcuter - MCXA umenu K. A. TumwupsizeBa
(MockBa). — DmnektpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupssena, 2018 — 215 C. — Pexum JoCTymna:
http://elib.timacad.ru/dl/local/umo315.pdf.

9. Konornn, H.A. ®usuka. Matepuansl 1y pelieHnss KOHTPOJIbHON pabOTHI.
Yacte 2: yueOHO-MeTommueckoe mocobme / H.A. Konommn; Poccuiickuii
rocyapcTBeHHbl arpapHbiii yHuBepcuteT - MCXA wmmenun K. A. Tumupszesa
(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
rocyaapctBeHHbli arpapHbiii yHuBepcutrer - MCXA wumenun K.A. Tumupszesa
(MockBa). — OnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. KA.
Tumupssesa, 2018 — 61 C. — Pexum JOCTyTa:
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
Jist  mpoBeneHuss 71a0OpaTOPHBIX pabOT PEKOMEHJIYeTCs HUCIOJIb30BaTh

METOJANYECKUE YKa3aHUS:
1. Meronuueckue ykazaHus Kk JaboparopabiM padotam. M3a. BY3A. 1987-2018 r.

8. IlepeueHn pecypcoB HH(POPMALNMOHHO-TEIEKOMMYHHKAIIMOHHO ceTH
«AHTEpHET», HEOOXOAMMBIX JIUIAA OCBOEHHUSI TUCIIUTLIHHBI
http://fizik.bos.ru/ - Caiitr nocBsmieH kypcy (uszuku 001c00pa3oBaTEILHON
IIIKOJTBI.
[lenb: 00JerYnuTh MOATOTOBKY yUaIUXCs K 9K3aMeHaM 1Mo (hU3HUKeE.

9. IlepeyeHb NMPOrPaMMHOI0 odecriedeHus1 U
UHGPOPMALNMOHHBIX CIPABOYHBIX CHCTEM

He npexycmotpeno
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10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOM ISt
OCYIIeCTBJICHHS 00Pa30BaTEJIbLHOTO0 MPOIecca MO TMCIUILINHE

Tabmuma 8
Crenennsi 00 00ecne4eHHOCTH CIIENMAJTIN3HPOBAHHBIMY AyIUTOPUSIMH,
KaOuHeTamMu, JJadopaTopusiMu

HanMeHnoBaHMe crieniuaJbHBIX
NoOMeleHu U MOMeIeHHH 1151
CaMOCTOSITe/ILHOI padoThI
(Ne yueOHOrO KOpmyca,

Ne aynuropun)

OCHAIIIEHHOCTH CHENHAJLHBIX IOMEICHUH 1
NOMelIeHUH V15l CAMOCTOATEIbHOI PadoThI

Yyebnas maboparopus, 1. Cromn 21 mT.
ayoumopust 01151 NPOGedeHUs. 2. Crynbs 39 mr.
2PYNNOBbLIX U UHOUBUOYAIbHBIX 3. Jlocka menoBas 1 mir.
KOHCYIbmMayutl, mexyuje2o 4. Ixkadsr 2 mr.
KOHMPOJISL U NPOMENCYMOYHOT 5. TumoBoil KOMILIEKT 000pyI0BaHUS JIaOOpaTOPUHU
ammecmayuu «MonexynsipHasi GU3nMKa ¥ TEPMOAUHAMHIKAY | TIT.
(Yuebubiit kopiryc Ne 28, (maB.Ne410124000603107)
ayn. 301a) 6. TumnoBoit KOMIUIEKT 000PYAOBaHUS TabOpaTOPHH
«Pu3nvecKre OCHOBBI MEXaHUKM» 1 1IT. (MHB.
Ne410124000603116)
YueOHast ayuTopus Ass 1. Tlapter 23 .
IIPOBE/ICHMS 3aHATHN 2. Crynps lmr.
CEeMHHAPCKOIr0 THUIIA, 2PYNNOBbIX U 3. Croxn 1 mr.
UHOUBUOYATILHBIX KOHCYIbMAYUll, 4. Jlocka menoBasi 1miT.
meKyujeco KOHmpoJis u 5. Ixkadwr 1 mT.
NPOMEICYMOUHOU ammecmayuu
(YueOnslit kopryc Ne 28,
ayn. 30106)
VYuebHast mabopaTtopus, 1. Cromnsbi 20 mT.
ayoumopust 01 NPOGeodeHUs. 2. Crynbs 29 mir.
2PYNNOBbIX U UHOUBUOYAILHBIX 3. Mocka menoBas 1 mrt.
KOHCYTbmMayuti, mexyue2o 4. Ilxadsr 1 mT.
KOHMPOJIA U RPOMENUCYMOUHOU 5. TunoBoil KOMIUIEKT 000pyAOBaHUS TabOpaTOPHH
ammecmayuu «Bomnnosble poniecch» 1 mt. (MHB.Ne
(YueOnslit kopryc Ne 28, 410124000603118)
ayn. 302) 6. TumnoBoit KOMIUIEKT 000PYAOBaHUS TabOPaTOPHH
«DNeKTpUYecTBO U MarHeTu3m» 1 mr. (uHB.No
410124000603235)
VYueOHast ayuTOpHs IS 1. Cron 1 mwr.
IIPOBE/ICHMS 3aHATHN 2. Tapter 70 mT.
JIEKIIMOHHOI'O TUIIA 3. Crynps lmr.
(YVaeGnsrit kopmyc Ne 28, 4. Jlocka menoBas | miT.
ayn. 304) 5. Kadenpa 1 mr.
6. Dxpan 1 mrT.
7. Tlpoektop 1 miT.
VYyeOnas nabopaTtopus, 1. Tapter 17 .
ayoumopust 01151 NPoGedeHUs. 2. Crynbs 35 mir.
2PYNNOBbIX U UHOUBUOYATILHBIX 3. Hocka menosast 1 mT.
KOHCYTbMayuil, mexyuye2o 4. Ilxadst 1 mr.
KOHMPOJISL U NPOMENCYMOUYHOU 5. TumnoBoil KoMIIIEKT 000pyI0BaHUS J1abOpaTOPUH

ammecmayuu

«KBanroBas ¢uzuka» 1 mr. (uHB.Ne

410124000603114)
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HanmeHoBaHMe crieluaJIbHbBIX
NoMeleHUuH U MOMeIeHUH 1151
CaMOCTOSITEJIbHOH PadoThI
(Ne yueOHOTO KOpIyCa,

Ne aynuropun)

OcHalIEeHHOCTD CHEeIHAJILHBIX OMEIEeHUH 1
MOMeIeHU VISl CAMOCTOSTE/IbHOI PadoThI

(Yuebnbiit kopiryc Ne 28, 6. VYcraHoBKa I SKCIIEpP. U3Y4Y. 3aKOHOB TEIUL. U3 1
ayn. 337) mT. (mHB.Ne 410134000000313)
VYuebHast mabopaTtopus, 1. Taptst 20 mT.
ayoumopust 01 NPOGeoeHUs. 2. Crynbs 34 mr.
2PYNNOBbIX U UHOUBUOYAIbHBIX 3. Jlocka memoBast 1 .
KOHCYIbmayutl, mexyuje2o 4, Ilxadsr 1 mr.
KOHMPOJISL U NPOMENCYMOYHOTU 5. TumoBo# KOMITJIEKT 000pYIOBaHUS ISt
ammecmayuu naboparopun «KBanroBas ¢pusuka» 1 mr. (MHB. No
(YueOubiii kopryc Ne 28, 410124000603113)
ayn. 336)
VYuebHast mabopaTtopus, 1. Tlaptst 16 mT.
ayoumopust 071 NPOGedeHUs. 2. Crynbs 34 wr.
2PYNNOBbIX U UHOUBUOYAILHBIX 3. Hocka menosast 1 mT.
KOHCYTbmMayuil, mexyuie2o 4. Illxadsr 1 mrT.
KOHMPOJIAL U NPOMEICYMOUYHOU 5. TunoBoii KOMIUIEKT 000PYAOBaHUS Ta0OPaTOPHH
ammecmayuu «BomHosbie iporiecch» 1 mt. (MHB.No
(YueOusrii koprryc Ne 28, 410124000603117)
ayn. 335) 6. TumnoBoil KOMILIEKT 000pPYyI0BaHUS JIaOOpaATOPUHI
«DJIeKTpUYECTBO U MarHeTu3m» 1 mr. (MHB.Ne
410124000603236)
Y4eOHnas mabopaTtopus, 1. Cronsl 9 mir.
ayoumopust 0Jis NPOGeodeHUs. 2. Crynbs 21 wir.
2PYNNOBbIX U UHOUBUOYATIbHBIX 3. TumnoBoit KOMIUIEKT 000PYAOBaHUS TabOpaTOPHH
KOHCYTbmMayuii, mexyue2o «PuU3NYeCKre OCHOBBI MEXAHUKN» | IUT. (MHB.
KOHMPOJISL U NPOMENCYMOYHOU Ne410124000603115)
ammecmayuu
(Yuebnniit kopriyc Ne 28,
ayn. 332)
VYuebnas madoparopus, 1. Cromn 11 mr.
ayoumopus 0Jist npo8eOeHUs. 2. Crynps 21 wrt.
2PYNNOBbIX U UHOUBUOYATILHBLX 3. TumnoBoit KOMIUIEKT 000PYAOBaHUS TabOpaTOPHH
KOHCYTbmMayuii, mexyuye2o «Pu3nYeCcKre OCHOBBI MEXAHUKN» | IIT. (MHB.
KOHMPOJISL U NPOMENCYMOYHOU Ne410124000603115)
ammecmayuu 4. TunoBo# KOMIUIEKT 000py/JOBaHUs J1JaOOPATOPUHN
(Yuebubiit kopryc Ne 28, «MonekynspHas Gu3uKa U TepMOIMHAMUKa» | IIT.
ayn. 333) (naB.Ne 410124000603106)
VYuebnas madoparopus, 1. JlaGoparopHbie cToJbI 18 mT.
ayoumopust 01151 NPoBedeHUs. 2. Cron 1 mr.
2PYNNOBbIX U UHOUBUOYATILHBIX 3. Crynbs 45 mrT.
KOHCYIbmayuil, mexkyuje2o 4. Jlocka menoBast 1 mrT.
KOHMPOJISL U NPOMENCYMOYHOU 5. HlIxadsr 3 mr.
ammecmayuu 6. TunoBoil KOMIUIEKT 000pYAOBaHUS TabOpaTOPHH
(YVaeGnsrit kopmyc Ne 28, «BonHoBBIE TIpotiecch» 1 miT. (MHB.No
aya. 306a) 410124000603117)
7. TunoBoil KOMIIJIEKT 000py10BaHUS J1abopaTOpUH

«DNeKTpu4ecTBO U MarHeTu3m» 1 mt. (uHB.No
410124000603236)
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HanmeHoBaHMe crieluaJIbHbBIX
NoMeleHUuH U MOMeIeHUH 1151
CaMOCTOSITEJIbHOH PadoThI
(Ne yueOHOTO KOpIyCa,

Ne aynuropun)

OcHalIEeHHOCTD CHEeIHAJILHBIX OMEIEeHUH 1
MOMeIeHU VISl CAMOCTOSTE/IbHOI PadoThI

8. TumnoBoil KOMIUIEKT 000pYAOBaHUS TabOpaTOPHH
«KBanrtoBas ¢usuka» 1 mr. (uHB.No

410124000603113)
Yyebnas maboparopus, 1. Tlapter 27 mir.
ayoumopust 01151 NPOGedeHUs. 2. Crynbs 57 mir.
2PYNNOBbLIX U UHOUBUOYAIbHBIX 3. Jlocka menoBas 1 mir.
KOHCYIbmMayutl, mexyuje2o 4. lxadsr 3 mr.
KOHMPOJISL U NPOMENCYMOUHOU 5. TunoBoit KOMIUIEKT 000PYAOBaHUS JTa00PaATOPHH
ammecmayuu «MonekynspHas Gpu3nKa ¥ TepMOIUHAMUKA» | IIT.
(Yuebubiit kopiryc Ne 28, (maB.Ne 410124000603106)
ayz. 3060) 6. TumnoBoit KOMIUIEKT 000PYAOBaHUS TA0OPATOPHH
«Du3nveckre OCHOBBI MEXaHHUKK» | 1mIT. (MHB. No
410124000603115)
YueOHast ayuTopus Ass 1. JlaGoparopnble cTOJBI 15 1T,
IIPOBE/ICHMS 3aHATHN 2. Croun ans npenogasarens 1 mrT.
CEMHUHAPCKOI0 TUIIA, AYOUMOPUsL 3. Crynbs 47 wir.
07151 NPOBEOeHUs 2PYNNOBBIX U 4. Jlocka menoBasi 2 IT.
UHOUBUOYATILHBIX KOHCYIbMAYUl, 5. Mxkadwer 1 mT.

meKyuje2o KOHmpoJis u
NPOMEICYMOYHOU ammecmayuu
(YueOnsrii koprryc Ne 28,
ayn. 307)
IlenTpanbHas Hay4Has
oubmmorexa umenu H.1.
Kene3snona, UnTaIbLHEIC 3aT5I
OMOINOTEKH
Oobmexutne. Komuara mis
CaMOITOJITOTOBKH

11. MeToauyeckue peKOMeHAalU CTYJAEHTAM 110 OCBOCHH IO U CHMILIMHBI
[Tocne kaxm0il DeKkK TpeOyeTCsl CaMOCTOATENbHAs MPOPab0TKa N3JI0KEHHOTO
Matepuana. llepen 3aHsTHEM MO BBINOIHEHUIO JJAOOPATOPHOU PabOTHI HEOOXOAMMO
MOJITOTOBUTH KOHCIIEKT PabOThl, BHUMATEIHHO U3YYMB COJAEP)KAHHE METOIUYECKHUX
yKa3aHUU, ¥ 3alIOMHUTH MOPSAIOK BBINOJIHEHUS, TOBTOPUTHh TEOPETUYECKUIN MaTepual
10 TEME.

OO0pa3zoBaTeNbHBINA MPOIECC MO AUCITUIIMHE OpraHU30BaH B (opMe yIeOHBIX
3aHATHI (KOHTakTHas pabora (ayIUTOPHOM M BHEAYJIUTOPHOM) OOydYarOIIMXCA
C TpernojaBareyieM U CaMOCTOsITeNbHas paboTa oOydaromuxcs). YueOHble 3aHSATUS
(B TOM 4YHCIE 10 pean3alii TPAKTHYCCKOW TIOJTOTOBKH) IPEIACTaBICHBI
CJICTYIONTUMHY BUJAMH, BKJTIOUYasl y4eOHBIC 3aHATHS, HAIPABIICHHbIC Ha TPAKTUYCCKYIO
MOATOTOBKY O0YYaIOIINUXCS U TPOBEICHUE TEKYIET0 KOHTPOJIS yCTIEBAEMOCTH:

JEKIUU (3aHATUS JTEKIIMOHHOTO THUIIA);
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IPYIIIOBbIE KOHCYJIBTALIUH;

WHIUBUAYAJIbHBIE  KOHCYNbTAallMM ¥ MHble  y4eOHBIE  3aHATHS,
NpeNy CMaTPUBAIOLINE HHIMBUAYaNBHYIO paboTy npernoaaBaTess ¢ 00y4arommmcs;

nabopaTOpHBIE PAKTHKYMBI;

CaMOCTOsITeNIbHas paboTa 06yyYaromuxcs.

Ha y4eOHBIX 3aHATHSX o06yuyalomyecs BBIONHAIOT —3alIaHUPOBAHHbIE
HacTosILIel NPOrpaMMOM OTAeNbHbIE BUABI YUeOHBIX paboT, B TOM YHCIIE OTACTBHBIX
3JIEMEHTOB palboT, CBA3AHHBIX ¢ Oyayiied NpodecCHOHANBLHON AeSTeTbHOCTHIO.
ITocne xaxnol nekuuM TpeGyeTcsi camMocTOsATebHas MpOpaboTKa H3JI0KEHHOro
maTeprana. [Ipy MOAroToBKE K NMPakTHYECKOMY 3aHATHIO HEOOXOAMMO MOBTOPHUTH
TEOPETHYECKUM MaTepHall 110 TeMe. [lepes 3aHATHEM 11O BBIMOJHEHHUIO J1ab0paTOPHO
paboTel HEOOXOAMMO MOATOTOBUTH KOHCHEKT pabOoThl, BHUMATEIHLHO H3YUHB
CoaepKaHUE METOANYECKUX YKa3aHHiA, ¥ 3aTIOMHUTH MOPSAOK BBITOJIHEHHS.

Buael u popmbl 0TpaGoTKH nponyumeHHbIX 3aHITHI
CryneHT, NpONmyCTHBIIMM JEKUMIO, JOMKEH OTpaboTaTh TeopeTHYECKHil
MaTepuai Mo COOTBETCTBYIOLIEH TeMe CaMOCTOSATENBHO.
Crynment, npomycTuBiMii jnabGopaTopHyro paboTy, o6s3aH ee 0oTpaboTaTh
(BBIMOJIHUTE), PACCYMTATE U 3aIUUTUTb.

12. MeToanyeckne peKOMEHAANKH NPENoAABATE/SAM 110 OPraHu3auuu obyyeHus
no JUCHHUIIHHE

Jlns Gojee yCnEemIHOTO OCBOEHMS JUCLMIUIMHBI «DH3UKa» peKoMeHIyeTcs
CHaYaja 1aBaTh CTyJEHTaM JIEKIMOHHBIM MaTepHal, a 3aTeM 3aKpEIUISTh €ro BHIE
nabopaTOPHBIX 3aHATHH.

M3yyenve Kypca CKIaQbIBaeTCs M3 JIEKIMH, J1abopaTopHBIX 3aHATHH H
CaMOCTOSTENIFHOM pabOoThl CTYAEHTOB.

Ha nexuusax OCBEINAXOTCS OCHOBOIMOJAraroLIve BOMPOCH Mporpammel. YacTs
pa3zieNIoB BEIHOCUTCS Ha CaMOCTOSITENBHYIO TPOpaboTKy.

Jlaboparoprsie paboThl HarMSAHO NEMOHCTPUPYIOT (DM3HMUECKHE 3AKOHBI H
ABJIEHUs, GOPMUPYIOT HABBIKH 3KCIIEPUMEHTAIIEHOM paGoTHI.

IIporpammy paspaborana:

Pa3paboruuk: MapunoBa C.A., k. ¢.-M. H @‘/ﬁ\
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PEINEH3UA

Ha padouyo nporpammy aucuuiuinabl 51.0.09 «®u3uka» OIIOII BO no nanpasjieHuo
06.03.01 buoJiorus, HanpaBjaeHHOCTH «3000rus», «Knnosorus», «OxoroBeaeHue
(kBasmu(puKanMs BLITYCKHUKA — 0aKaJiaBp)

[lonnzoBkuHbIM  JIMuTpueM  AHIpeeBHYEM, JIOUEHTOM Kadenpel  TexHOChHEpHOM
oesonacHoctu PI'BOY BO «Poccuiickuii rocynapcTBeHHbIN arpapHbslii yHuBepcurer — MCXA
umenu K.A. TumupszeBay, KaHAMIATOM TEXHHUYECKHUX HAyK (llajee MO TEKCTy PELEeH3EHT),
MPOBEICHO pelEH3UpoBaHHEe paboueil mnporpammbl gucuuminabl  «®Puzukay OIIOII BO
no HampasieHuto 06.03.01 buosorus, HamnpaBieHHOCTH «3o00Jorusi», «KuHomorus»,
«OxoroBeneHue» (OakanaBpuat) paspadorannoit B PI'6OY BO «Poccuiickuii TocyaapcTBEHHBIH
arpapubiii yauBepcuteT — MCXA umenu K.A. TumupszeBay, Ha kadenpe usnku (pa3paboTunk —
MapunoBa Codbst AHapeeBHa, NOUEHT Kadeapbl (U3MKH, KaHAMAAT (PUIUKO-MATEMATHYECKUX
HayK).

PaccmoTpeB npescTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CIIEIYIOIIUM
BBIBOJIAM:

1. llpenbsaBnenHas pabouas mporpaMma JIUCHUIUIMHBL «®Pu3uka» (gajee Mo TEKCTY
[Tporpamma) coomeemcmsyem TtpeboBanusm OI'OC BO mno nanpasnenuto 06.03.01 buonorwus.
[TporpamMma codepowcum Bce OCHOBHBIE pa3lienbl, coomeemcnegyem TPeOOBAHUSIM K HOPMAaTHBHO-
METOJUYECKUM JIOKYMEHTaM.

2. llpeacraBnennas B llporpamme akmyansnHocms y9eOHON NUCHUIUIMHBI B PaMKax
peamu3anuu OIIOIT BO ne nodnescum commenuo — UCIUIUIMHA OTHOCUTCS K 00s13aTEIbHOM YacTH
yuebHoro nukia — b1.0.

3. Ilpencrasnennsie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPEeOOBAHUAM
®I'OC BO nanpasnenus 06.03.01 buonorus.

4. B cootBerctBuu ¢ [Iporpammoii 3a nucuunnuHon «Pu3nkay 3akpermieHa 1 komnemenyusn
(2 unouxamopa). Jucuninna «dusuka» U npeacrasiennas [Iporpamma cnocobna peanuzosams
UX B O0BSABIIEHHBIX TPEOOBAHUSIX.

5. Pezynomamul o0yuenus, npencTaBieHHble B [IporpaMme B KaTeropusx 3HaTh, YMETh,
BIAQJIETh coomeemcmeyom crneuudruKke W COAEPXKAHUIO TUCLHUIUIMHBI U JeMOHCmPUpylom
603MOUCHOCHb TIOTYYEHUS 3asBICHHBIX PE3YJIBTATOB.

6. O0mass TpyIOoEMKOCTh IUCHHUIUIMHBI «DU3WKa» COCTaBIsSeT 3 3a4€THBIX CJIMHUIIBI
(108 gacos).

7. WudopMaius O B3aMMOCBSA3M H3y4aeMbIX JUCHUIUIMH U BOIPOCAM HCKIIIOYEHHS
NyONupoBaHUs B COJEpKaHUM JUCLUIUIMH coomeemcmeyem JIEACTBUTENBHOCTH. JlMCIUIINHA
«®uzuka» B3aumocBszaHa ¢ gapyrumu  aucuumiauHamu  OINIOII BO wu  VYyeOHoro muiaHa
no HanpasieHuto 06.03.01 buosnorust 1 BO3MOXKHOCTb TyOJIMPOBAaHUS B CO/IEPKAaHUH OTCYTCTBYET.

8. IlpeacraBnennas  [Iporpamma  mpenmonaraeT  MCIOJNB30BAaHHE  COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJOIMH, HCHOJb3YyEMBIX HpPU peaau3allMyd pa3IU4yHbIX BHJIOB Y4eOHOMH
paboTsl. @opmbl 00pa30BaTENbHBIX TEXHOIOTHI coomeemcmayom crienu(puke TUCUUTUIUHBL.

9. Buapl, coaepkaHue U TPYHAOEMKOCTb CaMOCTOSATENBHOM paboOTHl  CTYIECHTOB,
npencraBieHHble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K TMOATOTOBKE BBIMYCKHHUKOB,
conepxamumest Bo @PI'OC BO nanpasnenus 06.03.01 buonorus.

10. IlpencraBnennsle W onucanHeie B [Iporpamme QoOpMBI mekyweil OUEHKA 3HAHUH
coomeemcmayiom crieupuKe TUCHUILTMHBI U TPeOOBAHUAM K BBIITYCKHUKAM.

dopMa MPOMEKYTOYHOTO KOHTPOJISI 3HAHUM CTYAEHTOB, NpeaycMorpeHHas [Iporpammoit,
ocylecTBisieTcss B (opMe 3adera C OLIEHKOM, YTO coomeemcmeyem CTATyCy TUCHMILUIMHBI, Kak
JUCIUIUIMHBL  00si3aTenbHOM 4vactu ywyeObHoro mukia — bl1.O. ®T'OC BO HampaBneHus
06.03.01 buomnorus.

11. ®opmbl OlIEHKHU 3HAHUH, TIpeIcTaBiIeHHBIC B [Iporpamme, coomeemcmeyiom cnenuduke
JUCLUTUTMHBI U TPEOOBAHUSM K BBIITYCKHUKAM.




— 10 HaumeHoBaHMH M coomeemcmgyem TtpeGosanusmM OI'OC BO HanpaBieHHs 06.03.01

Buonorus.
13. MarepuansHO-TeXHHYeCKOEe obecrieyeHue AUCLMIUIMHBI COOTBETCTBYET CrielH(pHKe

aucuMIIHHEel «@u3nka» ¥ obecneunBaeT MCNOAb30BaHHE COBPEMEHHbBIX 00pa3oBaTE/IbHBIX, B TOM
YHCIIC HHTEPAKTHBHBIX METOI0B 00y4eHHUS.

14. Metonuyeckne pekOMeHAaUMM  CTyAEHTaM U
NPENoJaBaTeNsM 10 OpraHM3auuu o6ydyeHHs N0 AUCLMILUIMHE JAIOT NMPEJCTABICHHE O Crieunpuke
o0y4eHus no aucuummbe «Ousnkay.

OBIIHUE BBIBOJBI

Ha ocHOBaHMM NPOBeICHHOTO peLieH3MPOBAHKSA MOXKHO CENaTh 3aKJIIOUEHHE, YTO XapakTep,
CTPYKTYypa M cojepxaHue paboueit nporpammbl aucuruiiiel  «@usuka»  OINIOIT BO
no HanpaeineHuto 06.03.01 bBuonorus HanpasieHHOCTH  «3oosorus», «KuHOMOrus»,
«OxoToBeneHne» (KBaTU(pHKalHs BbITyCKHHKA — Gakanasp), paspabotanHas MapunoBo#t Codbeit
AHzpeeBHOH, noneHToM Kadeapsl (H3MKH, KaHAMAATOM (PH3MKO-MATEMaTHYECKHX HayK,
cootBeTcTBYeT TpeGoBanusM PI'OC BO, coBpeMeHHbIM TpeOOBaHUAM IKOHOMHKH, pbIHKA Tpy/Jla U
TIO3BOJIMT IPH €€ peayiu3aluy yCIeUIHo obecneynTs GopMHPOBAHHE 3asBJICHHBIX KOMIETEHLHH.

METOAUYECKHE PEKOMEH Al

Penensent: Ilonn3oBkuH JIMutpuii AHapeeBud, NOLEHT Kadeapsl TeXHOCHEepHOH Ge30macHOCTH
@®I'bOY BO «Poccuiickuii rocy1apcTBEHHbIH arpapHblil YHUBEPCHTET —
K.A. TuMupsizeBa», KaHIUAAT TEXHUYECKUX HAYK
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