MuHHUCTEPCTBO CeNbCKOro Xo3sucTBa Poccuniickon denepaunu
denepanbHOE TOCYIaPCTBEHHOE OFOIKETHOE 00pa30BaTEeIbHOE YUPEKICHUE
BbICIIero oOpa3zoBaHus «Bosorockas rocyaapcTBeHHas MOJIOYHOXO3MCTBEHHAs aKaJeMHUs
nMmenu H.B. Bepemarunay

DaKynbTET TEXHOJIOTUYECKUN

Kadenpa rexnomornueckoro o00py0BaHus

PABOYAS ITIPOTPAMMA YUYEBHOM JUCLIUITINHBI

PU3UKA

HanpagsJieHne NoaAroToBKu:

36.03.02 3o00TexHUS

IIpo¢uias NoATOTOBKM:
Cenexuus U pa3BefieHHE MPOAYKTUBHBIX )KMBOTHBIX

Kpanudpukanus (crenensb) BoinyckHuKa: bakanasp

Bosorna — Monoynoe
2024



[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBaHussMu @I'OC BO no HanmpaBieHHIO
noarotoBku 36.03.02 3oo0TexHus

Pa3paborunk:
CT. MpenojaBaTeb CnaBopocosa E.B.

[Iporpamma omoOpeHa Ha 3acemaHuu KadeIpbl TEXHOJOTHUYECKOTO OOOpYAOBAHHS OT
«25» stuBaps 2024 r., npotokon Ne 6.

3aB. kadeapoii,
K.T.H., JOIIEHT Ky3un A. A.

PaGouas nmporpamMma AMCHUILIMHBI COTJIACOBAaHA HA 3aCEIaHUHM METOJUYECKOW KOMHCCUU
TEXHOJIOTHYECKOro ¢akyapTeTa oT «15» deBpans 2024 r., mpotokosn Ne 6

[Ipencenarenb METOAUUYECKOW KOMUCCHH,
K.T.H., JOIIEHT Heponoga E. 1O.




1 Ileau ¥ 337244 JUCHUILIHHBI

Heablo npenonaBanus JUCHMIUIMHBL «@Pu3nka» ABiseTcd (GOpMHUPOBAHHUE IPEACTaBIIe-
HUH, TOHATHHA, 3HaHUN O (PyHAAMEHTAIBHBIX 3aKOHAX KJIACCUYECKOH M COBPEMEHHOW (U3UKU U
HaBBIKOB IIPUMEHEHUS B PO(ECCUOHAIBHON JIeATENbHOCTH (PU3NYECKUX METO0B U3MEPEHUN U
UCCIIEIOBaHHM, HEOOXOAMMBIX JUIS M3YYEHHS CMEKHBIX JUCLUIUINH, IS MPOJOJDKEHHUS 00pa3o-
BaHUS.

3aga4yu AUCHMILINHBI:

1. M3yueHue OCHOBHBIX 3aKOHOB MEXaHUKH, TEPMOAMHAMUKH, SJIEKTPOMAarHeTU3Ma, OITH-

K{, aTOMHOH (PM3HKH U OCBOCHHE METO/IOB PEIICHUS 3a/1ay;
Pa3ButHe NTOrnuecKkoro MpllIICHHUS;
OBnajieHre MeTo1aMu JIAOOPATOPHBIX UCCIIEIOBAHUM;
Pa3zButne ymeHuii 1 HaBBIKOB IO MPUMEHEHHIO 3aKOHOB (PM3HMKH [T PELICHUS IPUKJIIal-
HBIX 33]1a4 IPUMEHHUTEIBHO K BBIOPAHHOM CIIEIUATEHOCTH U TPAaMOTHOW MHTEPIPETALUU
IIOJIy4YEHHBIX PE3YJIbTaTOB.
5. IIpuoOpereHre HaBBIKOB CAaMOCTOSITEIBHOM PabOTHI ¢ y4eOHOM JUTEpaTypoil.

H~own

2 Mecrto aucuumiinubl B ctpykrype OINIOIT
Juctummaa «Pu3nkay OTHOCUTCS K 00s3aTENIbHOM 4YacTH  (eiepalibHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIapTa BHICIIETO 00pa3oBaHUs IO HampamieHHIo moaroroBku 36.03.02
3ootexuus. [Ipoduns moaroroBku Cemnekius U pa3BeleHUE MPOIYKTHBHBIX XUBOTHBIX. Koo
MKIIa o yueoHomy many: b1.0.06
Juctummaa «Pu3nKay u3ydaercs Co BTOPOro ceMecTpa MepBoro Kypcea, oHa 6azupyercs Ha
3HAHUAX U YMEHUSX, OJyYEHHBIX CTYACHTAMU MIPHU U3yYEHHUH IIKOJIBHOTO Kypca GU3UKH U Ma-
TEMaTHKHU, a TaK)Ke U3ydyaeMoi B nepBoM cemectpe , aucuumiuze b1.0.05 «Xumusy».
K uncny BXOAHBIX 3HaHMI, HABBIKOB U BIAJCHUN CTYJEHTA, MPUCTYHAIONIETO K U3YUYEHUIO JHC-
UUITUHBL «PU3HKa», TOJKHO OTHOCUTHCS CIIEAYIOIIEE:

- 3HaHUE OCHOBHBIX 3aKOHOB MEXaHUKH, MOJEKYISIPHONH (PU3UKU, TEPMOIUHAMUKH, HJIECK-
TPOMarHeTu3Ma, ONTHKU U aTOMHOU (PU3UKH;

- HaBBIKU B MOATOTOBKE, OpPTraHU3alliH, BBIOJIHEHUN (PU3UUECKOTO J1abopaTOPHOTO IKC-
MEPUMEHTA;

- YMEHHE aHAJIM3UPOBATh, 0000IIATh U JIeJIaTh BHIBOJIBI.

Tembl MO XUMUH :

- CtpoeHue BemecTBa (aToMm, nepuoanyeckuii 3akoH J[.M. Menneneesa, mepruoandeckas
TabJIMIIa XUMHYECKUX JIEMEHTOB, XUMHYECKAsl CBS3B).
- PacTBOpBI HEANEKTPOIUTOB U ANEKTPOIUTOB (IJICKTPOTUTUYECKAS JUCCOITUAITHS ).

Jucuunnuna «Du3ukay sBisiercs 0a30BOM Ui MOCIEAYIOEro U3y4eHus AUCLUILIUH: ,
b1.0.17 «Mexanuzanus 1 aBTOMaTU3alMs *KUBOTHOBOACTBa», b1.0.13 «Metoauka HaydHbBIX
UCCIIEIOBaHMI», a TaKkkKe SABIAIOTCA 0a3oi a7 3(h(PEeKTUBHOTO MPOXOXKACHUS MPOU3BOICTBEH-
HOM MPAKTUKU U IOATOTOBKU K HTOTOBOM aTTECTALlUH.

3 KomnereHuuu oﬁyqammerom, Q)opanyeMble B pe3yJjbTaTe OCBOCHMSA TUC-
UNNNNHDbI

Kon n HamMeHOBaHHE KOMIIETEHITHH Kon n HamMeHOBaHHE HHIWKATOPA IOCTHKEHHSI KOMIIETEHIIHH
OIIK-4 Cnocoben o6ocHoBath u | UJI-lonk.4 3HATH: OCHOBHBIC €CTECTBCHHBIC, OMOIIOTUYCCKUE U Mpodec-
peamu3oBath B NPO(ECCHOHANBHOW | CHOHANBHBIC MOHATUS M METOJBI MPHU PEIICHHH 00IenpodeccHoHalb-
JIESITeIIbHOCTH COBPEMCHHBIC | HBIX 3a]1a4, COBPEMEHHBIC TEXHOJOTHH C UCIIOJIb30BAHHEM MTPHUOOPHOUH-
TEXHOJIOTUH c UCIIOJIb30BAHUEM | CTPYMEHTAJIBHOMN 0a3bl
MpUOOPHO-UHCTpYMEHTabHOU 0a3bl U | UJI-20nk.4 YMETh: HCIIONB30BaTh OCHOBHBIC €CTCCTBEHHBIC, OMOIOTHYC-
HCTOJIb30BaTh OCHOBHBIC €CTECTBEHHBIC, | CKUE M MPO(ECCHOHANBHBIC TOHSATHS W METOABI IMPHU PEIICHUH O0IIe-
Oouomorndeckre M TPOo(ecCHOHANBHBIE | MPO(ecCHOHANBHBIX 3a/1a9
noHsiThss u  wmertoabl npu  pemenun | MJI-3omx.4 Bnagers: HaBbikaMu 000CHOBaHMS U peaiu3aiiu B npodec-
o0enpodeccnoHaNbHbIX 3a1a4 CHOHAJIbHOM JESTEIbHOCTH COBPEMEHHBIX TEXHOJOTHI C HCIIOIh30BaHH-
eM TIPHOOPHO-MHCTPYMEHTAIBHOH 0a3bl




4 CTpyKTypa U coiep:KaHue TUCUUIIIHHBI

OOmumii 00beM TUCHMILIMHEI COCTABIIICT 4 3a4eTHBIE €IUHHUIIEI.

4.1 CTpyKTypa gMCUMNANHDI

Bcero uacos Bcero uacos
Bun y4ueOHoI paboThI (ounas popma) (3aounas dopma)
1xypc 2 cemecTp 2 Kypc
AyIUTOPHBIE 3aHATHSA (BCEro) 48 12
B mom uucne:
Jlexuun 16 4
JlaboparopHbie pabOThI 32 8
CamocTrosiTeibHas padora 84 128
KOHTPOJIb 12 4
Bun npomexxyTouHoi aTTecTanuu 3K3aMEH 3K3aMEH
KOHTpOJIbHAs paboTa
Oo0mas Tpya10€MKOCTb, Yachl 144 144
3a4éTHbBIE €IUHNIIBI 4 4

4.2 Conep:kanue pa3iesioB AU CHUNINHbBI

Paszoen 1. Dusuueckue 0CHOEbL MEXAHUKU.

Ipeamer ¢usuku. MeTonbl (U3HUECKOTO HMCCIEAOBAHUS; OMBIT, TUIIOTE3a, DKCIIEPH-
MEHT, Teopus. JlnanekTudeckuii MarepuainsM u (usuka. Baxkneiimme Tansl uCTopun QpU3MKH.
Ponb ¢u3uky B pa3BUTUM TEXHUKH M arpoOIPOMBIIIJIEHHOTO MPOU3BO/ICTBA; BIUSHUE TEXHUKU Ha
pasButue Qusuku. Pusnka Kak KyJabTypa MoaeaupoBanus. KoMIboTepsl B COBpeMeHHOU (Pu3u-
ke. Ponb (M3MKKM B CTAaHOBIIEHWU MH)KEHEpA JIECHOTO U JIECOMAapKOBOTO XO3SHCTBA U arpOHOMA.
OOmast cTpykTypa u 3aaa4u Kypca ¢pusuku. Pazmeprocts ¢pusnueckux sennuuH B CU.

Kunemaruka, e€ 3amaun. JIBmxenue, kak ¢opma cymecTtBoBaHusl MaTepuu. CHCTEMBI
KOOpJMHAT M CTEMEeHU CBOOOIBI. MaTepuanbHasi TOYKA CIOKHBIE Tella. MHOTOMEpHOCTh OKpY-
J)Karolero Mupa. Knnemarnueckue ypaBHEHUs, IEPEMEILIEHUE, CKOPOCTh, yCKOpeHue. CKOpoCTh
U YCKOPEHHE MPU PaBHONIEPEMEHHOM JIBHXKCHHH.

JAunamMuka, e€¢ 3amaun. 3akoHbl quHaMuku (HeloToHA) 11 MarepuanbHOM TOYKH, MX
B3aUMOCBsI3b. VHepLHalibHbIE U HEMHEPIUAIbHbIE cUCTeMbl oTcuera. Cuiia u Macca. Y paBHEHUE
JBUKECHUSI MaTEpUAIIbHOM TOYKHM M MPUMEpPHI penieHus. VIMIynnbe Tena U UMITYJIbC CHJIbI, CBSI3b
MEXy HUMHU. 3aKOH COXpaHEHUS UMITYJIbCa B MEXAHMUYECKUX CUCTEMAaX U OMOJIIOTUYECKUX 00b-
extax. OOmMe NOHATHS CHIIBI KaK CKOPOCTH M3MEHEHHUs umnyiabca. Cuiibl B pupoje (cuia Ts-
JKECTH, CHJIa TPEHUS], YIPYTUe CHIIbI, CUJIBI TPEHUS U Jp.). 3HAYCHUE CHUJI ACUCTBYIONIUX B MPH-
poJie Il KU3HENEATEIbHOCTH OMOJIOTHYECKUX OOBEKTOB M UX MPAKTUYECKOE MCIOIb30BaHUE B
arpoTeXHUKE (CYIIUIIbHbIE, 36PHOOYUCTUTEIBHBIC, 36PHOPA3ACIUTENbHBIC U AP. MAIIIUHBI).

Mexannuyeckasi padboTa U MOIIHOCTh. DHEPrUs KaK o0IIas KOJIMYECTBEHHAs Mepa pas-
JUYHBIX (DOPM JBUKCHHS MAaTEPUH U BUIOB B3aMOJICHCTBUS. DHEPTUs MEXaHUUECKON CHCTEMBI.
Kunernyeckas u moreHuuanpHas sHeprus. I'paduueckoil mpeacTaBieHUE IHEPTHH, MOTEHIIH-
aJbHbIE€ KPUBBIE U TMOTCHIHAIbHBIC MOBEPXHOCTH JJISI CUCTEMBI B3aUMOJCUCTBYIOIIMX TOYEK.
3aKOH COXpaHEHUs U NPEBPALLCHUS SHEPIUU B MEXAHUKE.

KunemaTuka u 1mHamMuka TBepaoro tenaa. [loustue TBepaoro tena. Kunemartuka u 3a-
KOHBI JIMHAMUKH BPAIaTEIbHOTO ABUKEHUS. MOMEHT CHJI, MOMEHT UHEPIIMU, MOMEHT UMITYJIbCa
U UMITYJIbC MOMEHTA CUJIbl. Y paBHEHUE ABUKEHUS BpalIAOIIMXCs Tesl. MOMEHTHI MHEPLIMH He-
KoTopbix Ten. Teopema IllTeiiHepa. 3aKOHBI M3MEHEHHS U COXPAHEHUS MOMEHTa MMIYJbca U
SHEPTrUu ¢ yuyeToMm BpauieHus. [I[puMeHeHre OCHOBHBIX 3aKOHOB U IMOHSATUN MEXaHUKHU B CEllb-
CKOXO35ICTBEHHOW TEXHUKE.

Mexanu4yeckue Koed0anus U BoJHbL. O01mue cBeneHus o konebanusx. KunemaTtnka u
JUHAMHKa TapMOHMYECKOTO KoyiebaTenbHOro nBmkeHus. KBasuympyrue cuibl. OuU3ndecKkui,
MaTeMATHYECKUN U TIPYKUHHBIA MasSTHUKU. JHEPTUsi TApMOHUYECKUX Koliebanuii. CBOOOTHBIC U
BBIHYX/ICHHbIE KoeOaHusl. MexaHnuueckuil pezoHaHc. Pe3oHaHc 1 aBTOKoIeOaHMsI B )KUBBIX Op-



raHn3max u texuuke. Crnoxenue konebanuii. BonnoBoi nporuecc. Tunsl BoiH. YpaBHEHUE BOJI-
HBI, BOJTHOBOU (pOHT, nHTEpEpeHITUs BOIH, npuHIuI [ tolirenca-Openerns.

JJIeMEeHTbl MeXaHUKH U CIUIOIIHBIX cpea. OOme cBOiCTBa XKUAKOCTEH M Tra3oB.
YpaBHEHHE paBHOBECHS U JBUKEHHUS )KUAKOCTH. MieanpHas u BsA3Kas )uUIKOCTH. ['uapocraTuka
HeCKUMaeMo# xkuakoctu. CTalMOHapHOE JBUXKEHUE MJI€aTbHOM XKUAKOCTH. YpaBHeHue bep-
vy, Koaddumuent Bsaskoctu. Teuenue mo tpyoe. @opmyna Ilyaseitns. @opmyna Crokca.
TypOyneHTHOCTb.

Pazoen 2. Monexynapnasa gpusuka u mepmoounHamuka

Moaexyasippo — Kunernueckasi Teopusi. MneanpHpli raz. OMOUpUYECKUE 3aKOHBI
UJCANBHOIO ra3a, YpaBHEHHE COCTOSHMS, MpEAesbl NMPUMEHUMOCTH. CBS3b MEXAYy MHUKpPO- U
MaKpOCKOITMYECKUMHU MapaMmeTpamu ra3a. OCHOBHOE ypaBHEHUE KMHETHYECKOW TEOpPHUM ra3oB
(st maBieHwus, Juist Temneparypbl). CpenHsisi KHHETUYeCKasi SHEPTHsl MOCTYNATEIbHOTO JBIKE-
HUSL MOJIEKyJl. MOJIeKyIsipHO-KMHETHYECKOe TOJKOBaHUE TeMmepaTypsl. HepocTmwxkumocTs abd-
COJIFOTHOTO HYJII U HEYHHUYTOXXAeMOCTh JBMKEHUS. CKOPOCTH MOJIEKYJI raza. 3aKOH paclpene-
JIEHUS MOJIEKYJI IO cKOopocTAM MakcBeilia, ero SKclepuMeHTallbHas IpoBepka. 1'a3 B nmose tsro-
TeHust, 0apomeTpuueckas popmyna. ATMocdepa miaHeT. 3aKoH pacnpeeneHus boasiiMana, ero
YHUBEPCAJIbHBINA XapakTep.

SIBiieHue mepeHoca B rasax: IudQysus, TEIIONPOBOJHOCTh, BHYTPEHHEE TpEHHUE.
OOLIHOCTh MOJIEKYJIIPHO-KUHETUYECKOTO MEXaHHM3Ma SIBJICHUH IepeHoca, KOA(PPUIMEHTHI Ie-
peHoca, 3aBUCUMOCTh BX OT Temneparypsl. Juddys3us, nuddysus yepes memOpaHbl, 0OCMOC, OC-
MOTHUYECKOE JaBJICHHUE U €T0 POJb B KU3HEIEATEIBHOCTH PACTEHUM. ATPOHOMUYECKHUE MTPUEMBI
peryaupoBaHusi BOJHOTO peXUMa B TIouBe (MpUKaTka, 0opoHoBaHue). Temnonepenada. [lonstue
HaIpPaBJIEHHBIX IPOLECCOB.

PeanbHble razpl. OTKIIOHEHUE CBOMCTB Ta30B OT UCATbHOCTH. MEXKMOJIEKYIIpHOE B3a-
UMOJICICTBUE, SJHEPIUs B3aMMOJIEHUCTBUS MOJIEKYN. Y paBHeHHe Ban-nep-Baanbsca u ero anamnus.
N3otepmbl Ban-nep-Baanbsca, kpuTuyeckoe cOCTOSIHUE BelllecTBAa. BHYTpeHHSsI SHEPTUsl peab-
HOTO rasa.

Kunkoe cocrosiHue. XapakTEpUCTHUKA KUAKOTO COCTOSIHUA, CTPYKTypa >KUIKOCTH,
OommxHui nopsok. [ToBepxHocTHOE HaTshkeHUe. HayuHoe M mpakTHuecKoe 3HaYeHHE MOBEpX-
HOCTHBIX SIBJI€HUH, UX YHUBEPCAIbHOCTb. JlaBlIeHUE MO NCKPUBIEHHONW MOBEPXHOCTBIO KHUIKO-
ctu. SlBieHne KanwuiapHOCTH. Mcnapenue, kumnsyeHue XKuakocted. TepMoperysnus KuBbIX
OpraHM3MOB. BimsiHue MOBEPXHOCTHBIX U KAIWJUISIPHBIX SIBJIEHUH HA CTPYKTYpPY IOYB, UX POJb B
npoleccax )KM3HEAEATEIbHOCTU YEI0BEKa, )KMBOTHBIX M pacTeHui. [locTynnenne nuraTeabHbIX
BEILECTB B PACTEHUS U PETYIMPOBAHNE BOJHOIO PEXUMA.

Kpucraaandeckoe cocrosinue. Kpucraumdeckue 1 amopgHsbie Tea, UX orianuue. Tu-
bl KPUCTAJUIMYECKUX PEUIeTOK. TerioBoe ABMKEHNUE B pealbHbIX KpucTaiuiax. JlepekTrl B KpH-
crajiax. TemioBoe paclIupeHUe TBEPABIX Tell. TennoeMKoCcTh TBEPABIX TEN, 3aK0H JltoaoHra 1
[Itu. [InaBnenue TBepAbIX Tel. MexaHUUECKHE CBOWMCTBA TBEPABIX TEJ, YIPYrHe M IUIacTHYe-
ckue nepopmanuu, 3akoH ['yka. [IpounocTs TBepabIx Tem, onbIT Modde.

OcHoOBBI TepMOAUHAMUKH. [IepBbIii 3aKOH TEPMOJUHAMUKU. BHYTpEeHHSsI SHEprus uie-
anpHOTO Taza. Uncno creneHeit cBoboabl. M3omporecchl. AnuabatnyecKuil mpoIece, ero ypas-
Henue. Koaddumment I[lyaccona. KommdectBo Temnorsl. Knaccuueckass Teopus TEIIOMPOBOI-
HocTH. YpaBHeHue Maifepa. Pabora mpeanbHOro rasa B pa3iMYHBIX H30Ipoleccax. Bropoe
Hayajo TepMoauHaMuku. OOpaTuMble U HeoOpaTuMble mpouecchl. CaMOperymsiuus U yclIoBuUs
CYILIECTBOBAHMS KUBBIX OpraHu3MoB. Terosble 3HTponuu. [IpyMeHMMOCTh IEPBOTO U BTOPOTO
HayvajJl TEPMOJMHAMUKH K KUBBIM opranusmam. [loHsrue o TepmonHaMuKke HEOOPATUMBIX MPO-
LIECCOB M OTKPBITBIX CHUCTEM. DHTPONMS B CUCTEME OpraHM3M-OKpysKarolas cpena. Teopema
[Tpuroxuna. Pons cnencrBuii u3 Teopemsl [Ipuroknna B axosiorun. [Ipeodbpa3oBanue sHEPTUN U
pOoIib PUBUKO-XUMUUYECKUX TPOIECCOB B OMOJIOTMUECKUX 00BEKTax. Bompockl OHOIHEPreTHKH,
OMOMEXaHHUKH, OMO0AKyCTUKU U OMOHUKH JJIsI arPOUHKEHEPHUH.

Pa3zoen 3. dnekmpuuecmeo u maznemusm.



DJIEeKTPOCTATUKA. DJIEKTPHU3aLUs TeJl U €€ MPOSABICHUE B MPUPOJE U TexHUKe. Toueu-
HbIM 3apsa. 3akoH KynoHa, rpaHuIlbl €ro MPUMEHUMOCTH. JJeKTpuueckoe mose. Hampsoken-
HOCTb M MOTEHIMAJ 3JEKTPOCTaTH4YecKoro nojs. CBsi3b Mexay HUMU. CUIIOBbIE TMHUU U HKBH-
MOTEHIMaIbHbIE TTOBepXHOCTHU. [lone aumons m monekynsl. Teopema Octporpaackoro-I'aycca
(mepBoe ypaBHenue Makcsemna). [Ipumenenue teopemsl Octporpanckoro-I'aycca. Pabora B
3JIEKTPUYECKOM TMOJie, TMOTeHuuand. Bropoe ypaBHeHne MakcBemna i AJIEKTPOCTATHUKHU.
DNEeKTPOEMKOCTh, KOHJEHCATOPhl. DHEPrus 3JeKTpocraTuieckoro nois. Ilone B cpene, nuaiek-
TpUYECKask IPOHUL[AEMOCTh. JJIEKTPOCTATHYECKAs 3aIUTA.

IHonspuszanus AU3JIeKTPUKOB. [IpOBOIHUKY U AUBIIEKTPUKU. J[UIIOJIb B DJIEKTPUYECKOM
noJsie. Bunpl nonsipuzanuu AUSIEKTPUKOB (JIEKTPOHHAS, HOHHOTO CMEIIeHUs, qunoiabsHas). [1o-
JSIPU3YEMOCTh aTOMOB M MOJIEKYJ. DJIEKTPUUECKOE MOJe B AMAIEKTpUkKe. Juanekrpuyeckas
IIPOHMIIAEMOCTh, €€ 3aBUCUMOCTbh OT TEMIEPATYyphl. DNEKTpocTaTuueckass HHAyKuus. Cernero-
ANIEKTpUKH. DNeKTpeThl. [Ibe3031exTpuueckuii 3P eKT.

IMocTosiHHBIN j1eKTpUYecKril TOK. [[0OCTOSIHHBIN 3JIEKTPUUYECKUI TOK. Y CIOBUS CyIIle-
CTBOBAHMS U XapPAKTEPUCTUKH MOCTOSHHOTO TOKA. BHOANEKTpUYECKUI MOTEHIMAT U OMOTOKHU.
Tox npoBogumoctu. opmynupoBka 3akoHa OMa il 3aMKHYTOW LIETH, €€ OJJHOPOJHOrO U He-
OJIHOPOJIHOTO YYacTKOB. TepMOMETPHI COPOTUBIICHUSI U AJIEKTPUUECKUE TeH30MeTphl. Huzko- u
BBICOKOTEMIIEpaTypHasi cBepxnpoBoauMocTs. [IpaBmina Kupxroda um npuHIUMNBI pacyera 3JeK-
TPUYECKHUH Ienei. DIEeKTPHUUECKUE MPOLECChl B OMOIOTMYECKHX O0BEKTaxX. DJIEKTPOIPOBOIU-
MOCTb PACTUTENBHBIX U JKUBBIX OPraHU3MOB, €€ IPUPOJA U METOJIbI PETUCTPALIUH.

MarnuTHoe nmoJsie. JJIeKTPOMarHuTHasi MHAYKIMA. MarautHoe nose 3emnu. [Ipupona
MarHUuTHOTO MOJiA. BekTop MarHUTHOM WHAYKUMU. MarHuTHbii moTOK. 3akoH buo-Casapa-
Jlanmaca 1 mpuUMephl pacyeTa MarHUTHOT'O IOJIS NPOCTEHIIMX KOHTYPOB C TOKOM. MarHutHoe
nosie JnBwxkyierocsa 3apsiaa. Cuna Amnepa u cwia Jlopenna. BzaumopencTeue napajuieabHbIX
TOKOB. MarHuTHbIE CBOMCTBA BEIIECTBA.

SIBjieHMe JIEKTPOMATHUTHOM MHAYKIMHU. DJIECKTPOJIBUKYILAS CHJIA UHIYKIMHU. DJEK-
TPOHHBIA MeXaHU3M BO3HUKHOBEeHMS DJ|C mHayKuuu. SIBjIeHne CaMOMHIYKIIUUA U B3aUMHOM WH-
nykuuu. MHaQykTUBHOCTE cosieHonaa. Toku Dyko. DHepruss MarHuTHOro nosisi. Buxpesoe aiiek-
Tpuyeckoe none. Tok cMmemieHus. DiekTpoMaruuTHoe nose. [Ipoucxoxaeane OMOTOKOB. DJeK-
TPOMAarHUTHBIE TOJIS )KUBBIX OPraHU3MOB. DKCHEPUMEHTAIbHBIE MPOSIBICHUS 3JIEKTPOJIUHAMMU-
YECKUX SIBJICHUM, 3JIEKTPOMArHUTHBIE CENapaToOpbl B arPOUHKEHEPHUU.

JJIeKTPUYECKUIl TOK B Pa3jIMYHBIX cpeaax. JJEeKTpuueckuid Tok B raze. [Ipoueccsl
WOHM3AINN U PEKOMOWHAIIUU. DIIEKTPOIPOBOTHOCTh CI1a00MOHM3UPOBAHHBIX razoB. [loHsaTue o
masMe. DJIEKTPUUYECKUN TOK B KMAKOCTU. DJEKTPOJIU3. XUMHUYECKHE UCTOYHUKHU ToKa. [TpuH-
LUI JeUCTBUS aKKyMmyJsTopa. dusnueckoe IEHCTBUE DJIEKTPUUECKOIO TOKA. DJIEKTPOIPOBOA-
HOCTb METAJJIOB U MOJYNPOBOAHUKOB. OCHOBBI 30HHON T€OPHH TBEPAOTO Teja. 3arOJHEHHBIE U
HE 3aI0JIHEHHbIE 30HbI. [IpOBOIHUKY, MOTYIIPOBOAHUKN U U30ISATOPHI. 3aMOJIHEHUE SHEPIreTH-
yeckux ypoBHeH. [Ipunamun [Taymu. CoOcTBeHHas U TpUMECHas TPOBOIUMOCTD TOJTYIPOBOTHH-
KOB. DoToconporusicHUE. TemI0BU30pPHI.

KonTakTHbIE M TepMoOdIeKTpUUYecKHe siBJeHusi. [loTeHimanpHas siMa, YpoBenb Dep-
MU U paboTa BeIxojaa. TepMORIEKTPOHHAS SMUCCHUS. DIEKTPOHHBIEC JIAMITbI. JIaMIIOBBIE BBITIPSI-
MUTENN U YCUIIUTENIN IEPEMEHHOr0 TOKa. DJIEKTPOHHO-TTyyeBasi TpyOKa U ee MpUMEHEHUe B CO-
BpeMeHHOM TexHuKe. KOHTakTHasi pa3HOCTh MOTEHLUHMAJIOB. TepMO3JIEKTPUUECKHUE SIBIICHHUS.
Tepmomapa u TepMOAIEMEHT. Y CTPOHUCTBO U MPUHIMIN pabOThl P-N-iepexona. [lomynpoBoaHu-
KOBBIEC MPUOOPHI U MX UCTIOJIB30BAHUE B arpPOTEXHUUECKUX HCCIEIOBAHUSIX.

DJIeKTPOMArHUTHbIE KOJe0aHUsI U BOJHBbI. DJEKTPOMArHUTHOE TOJIE M DJIEKTpOMar-
HUTHBIE BOJHBI. M3iiydueHue, reHepaius, nepeaada u nprueM 3JIeKTPOMarHuTHhIX BOJH. [Ipoiec-
Chl lepeiayul 3JEKTPOMAarHUTHHIMU BOJIHAMU B OMOOOBEKTAaX M MX INPUMEHEHUE B aBTOMATU3H-
POBAHHBIX TEXHOJOTHS MPOU3BOJCTBA, MEPEPAOOTKU M XPAHEHUS CEITbCKOXO3IHCTBEHHOW TPO-
nyKiud. Ou3ndeckoe U OMOJIOTMYECKOe JIEHCTBHE ONTUYECKUX M3IIYYCHHH Ha PACTUTEIbHBIN U
JKUBOTHBIN MUD.

Pazoen 4. Onmuxa u amomnasn gu3uxa.



BoaHoBasi m reomerpuueckass ontuka. KopnyckysnspHas U BOJHOBas TEOPUU CBETA.
DJIeKTpoMarHuTHas Teopus cera. [loHsiTHEe 0 KBAaHTOBOU TEOPUM CBETA.

OCHOBBI reOMeTpUYeCKOi ONTHKH. 3aKOHBI OTPAKEHUS U MPEJIOMIIEHHSI CBETA, MIOJIHOE
BHyTpeHHee oTpakeHue. [Ipubopsl reoMeTpruuecKkol ONTHUKH: JIMH3bI, JIYMbI, 3€pKana, MUKPO-
ckon u T.1. ®oromerpus. Cuna cBeTa, CBETOBOM IMOTOK, OCBEIIEHHOCTh. [lormomenue cpera.
[TonsiTre 0 GU3HOTOTUYECKOM JCHCTBUU CBETA.

BoanoBas ontuka. VlHTepdepeHIys cBera, yCciaoBUs MOSIBICHUS CTaTUYECKON HHTEpde-
penumonHoi kaptusbl. [IpocBeTnenue ontuku. MHTEpdepoMerprl, mx ucnosb3oBaHue. [(u-
bpakuus, qudpaxius ot menu, TudpakuuoHHas pemerka. [lonstue o ronorpaduu. PenTreHoB-
ckas nudpakuusi, peHTTeHOCTPYKTYPHBIM aHalu3 U €ro NpUMEHEHHe K OMOJIOrMYecKUM OObeK-
tam. IlpoctpancrBennas crpykrypa JAHK n PHK. Pa3pemaromias cnocoOHOCT ONTHUECKUX
npuOopoB. CBET M BEIIECTBO. DJIEMEHTHl ONTHKUA aHW30TPOMHBIX cpela. EcTecTBeHHBINH W TOJIS-
pu3oBaHHbI cBeT. [lomsipu3anus cBera Npu OTPaKEHWH M NPEIOMIIEHMM. 3aKOHbI Mamtoca U
Bbprocrepa. JIBoitHoe nyuenpenomiieHue B Kpuctamiax. [lomspouasl. Onrudeckas aKTUBHOCTD,
caxapoMeTpusi, UCIIOIb30BaHUE SIBJICHUS BPAILLECHUS TUIOCKOCTU MOJSPU3ALUMA B MOJEKYJISIPHOU
ouonorun. Jlucnepcus ceera. CriocoObl HAOMIOACHUS JUCTIEPCHH CBETA. Teopus TUCTIEPCHUU CBe-
ta. HopmanbHas u anomaneHas gucnepcuu. [lornomenue cera, 3akoH byrepa. Crnektpsl mo-
TJIOIEHUS, MOJIEKYJISIPHBIN CIIEKTpaibHbIM aHan3. Paccessinue cBera. PaccesiHne cBera B aTMO-
cdepe. buopusnyeckue sBICHNS IPU B3aUMOJICHCTBUHU CBETA C BELIECTBOM.

KBanTtoBasi onrtuka. V3nydeHrne W MOrJIONEHHE TEIUIOBOM SHEPruu. AOCOIIOTHO Yep-
Hoe Teno. 3akoHbl Kupxroda, Credana-bonsimana, Bura. HeBo3MOXKHOCTE OOBSICHEHHS 3aK0-
HOB TEIJIOBOTO M3Jy4€HUsI BOJIHOBOM Teopuel cBera. KBaHTOBBIN xapakTep u3inydeHus. KBaHTbI
(oTonsl) M MX XapakTepucTHKH. | 'ennosnepreruka. [IppuMeHeHHE COTHEYHOTO M3IIyYCHHS B
AIIK.

Buemnuii, BHyTpeHHUI U BeHTHIBHBINA (hoToaddext. UccnenoBanus CtoneroBa. Ypas-
HeHue DWHImTelHHa 1y BHEIHero Gorodddexra. @oTosmeMeHTh U GOTOYMHOXKHUTENH, UX TIPH-
MEHEHHE B aBTOMAaTHUKE U (OTOMETPHU. XEMORJIEKTPOMarHuTHas OMO’HEpreTHKa U OHOMH(Op-
matuka. Mcnons3oBanue CBY-, UK- u Y ®-uznydyenuit B rexnonorusx AIIK mis nmepepaboTku u
XpaHEeHUs! TUIIEBON MPOAYKIINH.

Ctpoenue atoma. Mogens aroma Tomcona. OnbiThl Pe3epdopna mo paccessHuto anbda-
yacTull. SlnepHas Mozenb aToMa, €€ TpPYJHOCTU. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Ilocty-
natel bopa. OnbiT ®panka u ['epria. bopoBckas Teopust aToma BOI0pO/ia ¥ BOJOPOAHOIIOIOOHBIX
MOHOB, €€ HefocTaTKu. KBaHTOBbIE unciaa. MHOI0O31€KTPOHHBIE aTOMBI U IEPUOINYECKUI 3aKOH
MengneneeBa. OTKpbITUE PEHTIEHOBCKUX Jy4el W €CTECTBEHHOW paguoakTUBHOCTU. Buaswl pa-
JMOAKTUBHOTO paclajia U U3JIy4eHUH. 3aKOH paauoakTuBHOro pacnazna. Ctpoenue aroma. Cra-
OWJIbHBIE U PaANOAaKTUBHbBIE U30TOMNbI. COBpEMEHHBIE METOMAbI PAJUOXUMUU U PATUOOHOJIOTHH.
[Ipobnemsl paanoskosnoruu. [Ipupona Bo3neHCTBUS PaguOaKTUBHOTO M3JIy4YEHUS HA JKUBBIE Op-
rauu3Mbl. Kocmuueckuii ¢oH u mytannu. CIOHTaHHOE W MHAYLIUPOBAHHOE U3TyYeHHE aTOMOB,
KBAaHTOBBIC T€HEPATOPbI (Ja3ephl), UX HCIOJIb30BaHHE, NEPCHEKTHUBBl MPUMEHEHUs (CeMUHap).
buonornyeckoe eiicTBUE 1a3€pHOTO U3ITYyUEHHUS.

AToMHoe siipo. O6mue cBepenust 06 aroMHbIX spax. Hyknonsl. CTpoenue saep, npu-
poaa SAEpHBIX CHJI, YCTOMYMBBIE M HEYCTOMYMBBIE siapa. VcKyccTBeHHash paJuOaKTUBHOCTD.
DHeprus CcBs3U U 1e(HEKT Macchl aTOMHOTO spa. MexaHu3M sIIepHBIX peakiuii. Peakun nene-
HUs U cuHTte3a. Llenmnbie saepHbie peakuuu. TepmosiaepHbie peakiuu. JHeprus CoJiHIa U 3BE31.
KocMmuueckue myun. DnemeHTapHble yacTulibl. IIpuMeHeHne paauoakTUBHBIX M30TONOB. buo-
JIOTUYECKOE JACHCTBUE HOHUBUPYIOMIMX U3TyUYCHUH M 3amuTa OoT HUX. Mcnosib30BaHue siaepHoOi
SHEpPruu. ATOMHAas 3HEPTUs U OKpY)Karollas cpea.



4.3 Pa3geanl TMCHUILINHLI U BUJ 3aHATHH

Ne Paspen aucuumninzel Jlexnun JlaGopatop. CPC Konrpos Bcero
/11 3aHATHUS
1 | ®usnyeckne OCHOBBI MCXAHHKH. 4 10 22 3 39
2 | MonekymsipHas (hU3UKa ¥ TSPMOINHAMUKA. 4 8 20 3 35
3 | DIeKTPHYECTBO M MATHETH3M. 4 8 22 3 37
4 | Onruka u aToMHast PU3NKa 4 6 20 3 33
Hroro: 16 32 84 12 144
5 MaTpuua GopMnpoBaHMA KOMMNETEHLMIA NO ANCLUNNNHE
O6mienpodeccnoHaTbHBIE KOMIIETSHIIUN OO01ee Koanue-
No Pasgensl, TeMBl TUCIIATIINHEI OITK-4 CTBO KOMPQTCH-
LU
1 DusznyecKrne 0CHOBBI MEXaHUKHU + 1
2 Craructudeckas GU3nKa U TEPMOJAMHAMUKA + 1
3 DNEKTPUYECTBO U MAarHETH3M + 1
4 Onrtrka 1 aTOMHas HU3HKa + 1

6 OoOpa3oBarejibHbIE TEXHOJIOTHH
O0beM ayaUTOPHBIX 3aHATHI Bcero 48 4acoB, B T.4. Jekuuu 16 yac, mabopaTopHbIe pa-
60tel 32 yac. 10 4. (21 %) — 3aHATHS B UHTEPAKTUBHBIX (hOopMax OT oObeMa ayAUTOPHBIX 3aHs-
TUH.

Cemectp | Bupszans- | lcnosnb3yemble HHTEpaKTHBHBIC 00pa30oBaTesIbHbIE TEXHOIOTHUH U TEMa 3a- Kon-Bo
st (J1, HATUSA 4acoB
JI3, I13)
2 J [Ipobnemuas nexims no reme «Bropoe Havano TepMOAMHAMUKU. JDHTPO- 2
UL »

2 JI3 BupryanpHas 1abopatopHas pabora no Teme «TerioBoi ABUraTelb» 2

2 JI [Tpobnemuast Jiekys 1o TeMe «DJISKTPOMAarHuTHasE MHIYKIHS. 2

2 JI [TpoGnemuas nexiys 1o Teme «PaanoakTHBHOCTHY. 2

2 JI3 BupryanbHas nabopaTopHast padoTa no reme «PanoakTUBHBII pacnaiy. 2

HUroro: 10

7 Y4eOHO-MeTOAMYECKOE 0O0eceUyeHre CAaMOCTOSTeIbHOI padoThI CTYACHTOB.
OueHoYHBIE CPeICTBA AJISl TEKYIIEr0 KOHTPOJIA YCIeBAeMOCTH, IIPOMeEKY-
TOYHOH aTTeCTALMY N0 HTOraM OCBOECHMSA TUCIHUIIIUHBI

71 Buabl CaMOoCTOATENbHOM p360TbI, nopA4O0K UX BbIMOJITHEHNA N KOHTPOA

Ne Pasnen (rema) Buanr CPC Hopsaok Bpinonanenuss CPC Merox konTpo.n

n/n JTHCHUIIINHBI

1 duznyeckue oc- Iloaroroska k JIP, Pabora ¢ JNEKIMOHHBIM MaTepHAIOM, | YCTHBIH ompoc,
HOBBI MEXaHUKH MOJIrOTOBKa pedepa- OCHOBHOHM W JOMOJIHUTEIBHON JIUTEpa- | MUCBMEHHBIH  OT-

TOB. TypOW, HWHTEPHET-PECypCaMH, TMOATO- | 9YeT,  TeCTHpOBa-
TOBKa otueta 1o JIP HHE, OOCYXIeHHUE
TeM pedeparos.

2 MonekynspHas IToxaroroska x JIP, Pabota Cc JEKIMOHHBIM MaTepHaioM, | Y CTHBIH ormpoc,
(u3uKa ¥ TepMO- | MMOATOTOBKA pedepa- OCHOBHOU W JIOTIOJIHUTENIbHOW JIUTEpa- | MUCbMEHHBIH  OT-
JMHAMAKA TOB. TypOW, WHTEPHET-pECypCaMH, TMOATO- | 9eT,  TeCTHpOBa-

TOBKa otyeta mno JIP HHUE, OOCYXICHUEC
TeM pedepaTos.
3 OnextpuuectBo U | IToaroroska x JIP, PaboTta c JEKIMOHHBIM MaTepualioM, | YCTHBIN onpoc,
MarHeTu3m MOJIrOTOBKa pedepa- OCHOBHOHM W JOMOJIHUTEIbHON JIUTEpa- | MUCBMEHHBIH  OT-
TOB.. Typol, HWHTEpHET-pecypcaMu, TMOAro- | YeT,  TEeCTHUPOBa-
TOBKa otyeTa 1o JIP HHUE, OOCYXICHUE
TeM pedepaTos.
4 OnTuka u aToM- IloaroroBka k JIP, Pabora ¢ JEKIMOHHBIM MaTepHaioM, | YCTHBIH onpoc,




Has pusuka MOJIrOTOBKa pedepa- OCHOBHOHM W JOMOJIHUTENIbHON JIUTEpa- | MUCBMEHHBIH  OT-
TOB.. TypoOH, WHTEpHET-pecypcaMH, TOATO- | YeT, TEeCTHUPOBa-
TOBKa otueta 1o JIP HHE, OOCYXIeHHUE
TeM pedeparTos.

Hroroseiii  kon- | [loaroroska k 3auery PaboTa Cc JEKIMOHHBIM MaTepHaJIOM,
TPOJIb OCHOBHOHM M JOTIOJIHUTEBHON JIMTEpa- | 3adeT C ONEHKON
TYpOMH, HHTEPHET-PECypcaMu

7.2 KoHTpPOJIbHBIE BONPOCHI JISl CAMONPOBEPKH

IIpumepsI BONPOCOB JIs1 TEKYLIEr0 KOHTPOJIS 3HAHMUI Y CTY/ICHTOB.

Bapuanr 1.
1. CdopmynupyiiTe OCHOBHBIE 3aKOHBI MEXaHUKU U IPUBEINUTE MPUMEPHI UX MPOSBIICHUS.
2. Yem oOycnoBieHa NPOBOAMMOCTb PACTBOPOB 3JIEKTPOJIUTOB W KAaK OHA 3aBUCUT OT
TeMnepaTrypbl?

Bapuanr 2.
1. KakoBo 3Hau€HHE CHJIbI TPEHUS B MPUPOJIC U TEXHUKE?
2. TlosicHuTe CyTh AJIEKTPOHHON M IBIPOYHOM MPOBOJAUMOCTHU MOTYIPOBOJHHKOB.

Bapuant 3.
1. JlaliTe CpaBHUTEIbHYIO XapaKTEPUCTUKY BEJIUYUH, OMNPEICIAIONIMX MOCTYMATEIbHOE U
BpallaTesbHOE JBUKEHUE.
2. Kak OOBSICHUTH CONPOTUBJICHHWE IPOBOJHUKOB OJIIEKTPUUYECKOMY TOKY M OT KaKHX
MapaMeTpOB OHO 3aBUCHUT?

Bapuanr 4.
1. JlaWite ompenercHUE MEXaHHUYECKOW pabOTHl M SHEPrUU. B WeM COCTOMUT pasiaudue STHUX
MOHATUIA?
2. Kak OOBSCHUTH CONPOTHBIIEHHWE TMPOBOJHUKOB DSJIEKTPUUYECKOMY TOKY M OT KaKHUX
[IapaMeTpoB OHO 3aBUCHUT?

Bapwuanr 5.
1. Onwumure XapakTep HM3MEHEHHs MEXaHWYECKOH HSHepruy CBOOOJHO MAJAroIIero Tena C
BBICOTHI H.
2. B yem cocTouT paznuyune 3aBUCUMOCTH CONPOTHUBIICHUS IOJIYIPOBOJAHUKOB U METAJIOB OT
TeMnepaTrypbl?

Bapuanr 6.
1. 3anuIIUTe OCHOBHOM 3aKOH JWHAMHUKH BpallaTeJIbHOIO JIBMKEHUS M JaiTe
XapaKTEPUCTUKY BXOJAIIUX B HETO BEJIUYHUH.
2. [Toyuemy mnpoBOAMMOCTh MOJYIPOBOJHUKOB YBEJIUYUBAETCS MPU OCBEIICHUU €T0
MMOBEPXHOCTH?

Bapuanr 7.

1. TlpuBeaute mpuMepsl MPOSBICHUS 3aKOHOB COXPAHEHHUS UMITYJIbCa U MOMEHTA UMITYJIbCA.
2. B 4eM coCTOHUT CXOJNICTBO M pa3inyve COOCTBEHHOW MPOBOJUMOCTH Y TOTYIPOBOJHUKOB U
pacTBOPOB 3JIEKTPOJUTOB?

Bapuanr 8.
1. TlpuBeaute mpuMepsl MPOSBICHUS 3aKOHOB COXPAaHEHHUS UMITYJIbCa U MOMEHTA UMITYJIbCA.
2. B uem coCTOWT SABICHUE TEPMODIEKTPOHHON SMUCCHH | TJI€ OHO HALILIO IIPUMEHEHHE?

Bapuant 9.
1. Yto MOXXHO CKaszaTh O Bece JIeTUYMKa, COBepIIarIero Gurypy “meprBas metris’, Koraa OH
HAXOJHUTCS B HIDKHEH U BepXHEH Toukax Gurypbl? OTBET MOATBEPIUTH pacUeTaMHU.
2. Urto Takoe 3JeKTpOMarHuTHas WHAYKLIMS U KaK MCIOJIb3YETCA ATO SBIECHUE JJIS TOTy4eHUS
MEePEMEHHOTO TOKa?

Bapuant 10.
1. Kak cBsi3anbl Mexay cOOOM amIUIUTy[a, CMEIICHHE, CKOPOCTh M YCKOpPEHHE MpH
rapMOHHYECKOM KoJieOaHuu?



2. Onumute siBaeHue snektponusa. Chopmynupyite mnepBblii 3akoH QDapanes u
OIMILNUTE, KaK €r0 MOXKHO ITPOBEPUTH Ha OIbITE?

BapuanTt 11.
1. Kakue mpeoOpa3oBaHus DSHEPTHH TPOUCXOAAT MPU KOJEOAHWHM MaTeMaTHYeCKOTrO
MasiTHUKa?
2. Chopmynupyiite 3akon OMa ansi MOJTHOW IENW M TMOSICHUTE €ro, MCXOJs W3 3aKOHa
COXpaHEHHUS U IPEBPAILCHUS SHEPTUU.

Bapuant 12.
1. Yro Takoe pezonanc? Kakoe 3HaueHHE UMEET PE30HAHC B TEXHUKE U B OMOJIOTMYECKUX
npoiieccax?
2. Kak OynyTt Bectm cebsi ABa MapauieTbHBIX MPOBOJHUKA, MO KOTOPHIM T€YET TOK B
onHoM HarnpasieHuu? [louemy?

Bapwuant 13.
1. B uyeM coCTOST OCHOBHBIE MOJOKEHHUS MOJEKYJISIPHO-KMHETHUYECKOU Teopun?
Kaxkue siBeHHs JOKa3bIBAIOT CIPABEIJIUBOCTh 3TOM TEOpUH?
2. B 4em cOCTOMT CYIIHOCTH SIBICHUS CAMOUWHIYKIIUM U KaK OHO TPOSBISETCS B
AIEKTPUYECKHUX LIETsX?

Bapuanrt 14.

1. Yem oTiMyaeTcsi B3aMMHOE PACHOJIOKEHUE U JBUKEHHE MOJIEKYJ KHJKOCTH OT B3aUMHOTO
pPaCTONIOKEHUS U IBFKEHUSI MOJICKYI TBEPJIOTO Tella U ra3oB?
2. B ugewm 3axmovaetcs cymHocTh GoToddderra u kak GopMyIUPYIOTCS €ro 3aKOHBI?

Bapmuanr 15.
1. CdopmynupyiiTe nepBoe Ha4anI0 TEPMOJAUHAMUKH U 3aMULIUTE €r0 IS H30MPOLECCOB.
2. Chopmynupyiite 3akoHbl (oTodpdexta U 0OBICHUTE UX C TOYKUA 3PEHHUS KBAHTOBOM
IPUPOJIBI CBETA.

Bapuanr 16.
1. Kak Ha ocHOBaHMM MOJEKYJISPHO-KHHETUYECKOW TEOPUU OOBSICHUTH MPUPOAY BA3KOCTH B
SKUIKOCTSIX U rasax?
2. CodopMynupyiTe 3aKOHBI OTPaXKEHHS U MPEIIOMIICHUS CBETa, a TAK)KE MOKAKUTE Ha YepTexe
DJIEMEHTBI, O KOTOPHIX B HUX UJET PEYb.

Bapwuant 17.
1. OnumuTe 0IMH U3 METOJIOB ONpeeieHUs KO3 PULIneHTa BI3KOCTH.
2. Uro W Kak TMPOUCXOJUT C TMYYKOM OCJIOro CBETa, NPOXOJAIICTO Yepes3
TPEXTPAaHHYIO CTEKJISIHHYIO IpU3MYy?
Bapuant 18.
1. CdhopmynupyiiTe OCHOBHBIE 3aKOHBI MEXAHHUKHU M MPUBEIAUTE IPUMEPHI UX MPOSBICHHSL.
2. Uro Ttakoe porocuuTe3? Kakoe 3HaueHne OH UMEET B )KU3HEICATCTLHOCTH PACTCHUA?
Bapmuanrt 19.

1. B yem 3aKkiroyaeTcsl CyIIHOCTH SIBJICHHS IMOJHOTO BHYTPEHHEIO OTPAKCHHS M KAaKOBO €Tro
NpaKkTUYeCKOoe MpUMeHeHne?
2. Pacckaxure o padote TeruioBoi MamuHbl 1 ee KIT/I.
Bapmuanrt 20.
1. OObsacHHUTE BO3HUKHOBEHHE TIOBEPXHOCTHOTO HATSDKEHHUS Y )KUIKOCTEH.
2. KakoBbl ocobeHHOCTH H3iTyueHus Ja3epa? Ilepedncnuts ero npakTuyeckrue NpUMEHEeHHUS.
Bapuant 21.
1. Tloyemy s peanbHBIX T'a30B HAJO BBOJAUTH MOMPABKU B 3aKOHBI, KOTOPHIM IMOJYMHSAETCS
AoeaIbHBINA Ta3?
2. Kak yctpoeHsl 1 paboTaroT (hOTORIEMEHTHI U TJI€ OHU HAIUTH IPUMEHeHHe?
Bapuant 22.
1. SBnenue nuddy3uu u ero poias B paCTUTEIHHOM U )KUBOTHOM MHUpE.
2. CoBpeMeHHbIE IPEACTABICHHS O IPUPOJIE CBETA U UX ONBITHOE 0OOCHOBaHHE.
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Bapuant 23.

1. [lepeuncnure MEHCTBHS ANEKTPUYECKOTO TOKA W OIMUIINTE MX MPAKTHUECKOE
IPUMEHEHUE.

2. B d4em cocTosT OCHOBHBIE MOJIOKEHUS Teopun bopa o cTpoeHHH aroma
BOZOpoaa’?

Bapuant 24.

1. Kak 0OBSCHUTH BO3HMKHOBEHHE TEPMOAIEKTPO-ABHKYIIEH CHIIBI U TEPMODIICKTPUUECKOTO
TOKa B IIE€MH, COCTOSIIECH U3 ABYX MPOBOIHHUKOB, €CIIM TEMIIEpaTypa CraeB pa3andHa?

2. Yro mpencraBnsieT co0oil panmoakTHBHOEe wu3nydeHue? KakuM wmeTromoM OHO OBLIO
pa3aeneHo Ha yacTu?

IIpumepsbI TECTOB AJIs1 NPTEKYLIEr0 KOHTPOJISI 3HAHUIA:
OmnpenesieHne MOMEHTA HHEPLIHUU MAaX0BOI0 K0JIeCa H CHJIbI TPEHHSI B OmIOpe.
Bapuanrt 4.

1. Kakue Bubl MEXaHUYECKOM SHEPTUU BbI 3HaeTE?

a) KHHEeTWYeCKass  0) MOTEHIIMaJbHAS B) KUHETHYECKAs U MOTCHIIMATbHAS

1. Ha 4ro pacxomayercss MOTEHIMAIbHAS JYHEPTUS THPH, KOTOPOW OHA 00JIajaeT B BEPXHEM
MOJIOKEHUHU TIPU JBUKEHUH TUPU BHU3?
a) Ha KHHETUYECKYIO SHEPIHIO TUPU
0) Ha KHHETUYECKYIO YPHEPTUIO TUPHU U KOJIeca U Ha paboTy MPOTHUB CHJI CONTPOTHUBIICHUS
B) Ha pabOTy MPOTUB CUJI COIIPOTUBIICHHUS
2. B kakux eguHUIIAX U3MEPSETCS MOMEHT WHEPITUN?
a) Hwm 6) Kkr'M? B)H
3. Kak gBuxkercst TUpsi B yCTaHOBKe?
a) paBHOYCKOpPEHHO  0) paBHO3aMEUICHHO B) paBHOMEPHO
4. UYewmy paBHAa KHHETHYECKAst SHEPTHS BpallaroIIerocs tena?
W = mo? W = lo®
W =mg! 6) 2 B 2
5. UYemy paBHa moTeHIIMaIbHAS YHEPTUS TeJa, HAXOAIIerocs Ha 3emiie?
a) W=0 0) W>0 B) W<0
Onpenesnenne ko3¢GUUMEHTAa TMOBEPXHOCTHOIO HATSIKEHUSI METOJOM OTpPbIBA
KOJIbIIA.

Bapwuanr 1.

1. Kak 3aBucut cpegnee Bpems "oceanoro"” cymecTBOBaHUS MOJIEKYJ (BpEeMsl pellakCcalliu) OT
Temrneparypbl? C MOBBIIIEHHEM TEMIIEPATYpPhbl 3TO BPEMSL:

a) He U3MEeHseTCs 0) MEIJICHHO PacTET B) YPE3BBIYAITHO YMEHBIIAETCS

2. B 4yéM npuurHa NOsBJICHHUS TOBEPXHOCTHOIO HATSIKEHUS?

a) obpazyeTcs MI€HKa, OrPaHUYNBAIONIAS KUKOCTh CHAPYKHU

0) 1U3-3a HAJTMYHS TTOBEPXHOCTHOM SHEPTHH JKUJIKOCTh OOHAPYKUBAET CTPEMIICHHE K CO-
KpaIIieHHIo

B) TaK KaK pacCTOSIHHE MEKIY MOJICKYIaMU B TIOBEPXHOCTHOM

CJIOC MCHBIIC, YCM BHYTPH KUIAKOCTHU

3. Cuna moBepXHOCTHOTO HATSYKEHHS HaIlpaBJICHA:

a) 10 KacaTeJIbHOM K OBEPXHOCTH JKUIKOCTH, NEPIIEHIUKYIIIPHO
K Y4aCTKy KOHTYpa, Ha KOTOPBI OHA JE€HCTBYET

0) 1o KacaTeIbHOM K MOBEPXHOCTH, O] YTIOM 45° K y4acTKy
KOHTYpa, Ha KOTOPbIN OHA JEHCTBYET

B) 11oj yriioM 90° K MOBEPXHOCTH XKHUAKOCTH
4. Koo puuueHT NoBepXHOCTHOTO HATSKEHUS YUCIIEHHO PABEH:

a) cuiie, JEMCTBYIONIEH Ha €IMHUIY JUIMHBI KOHTYPA, OTPaHUUYMBAIOIIEr0 IOBEPXHOCTh
KHUIKOCTU
0) cune, neiicTBYIOIIEH Ha BCIO AMHY KOHTYpa, OTPAaHUYHBAIOIETO
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HOBGpXHOCTb KUIKOCTU
B) CBOOOJTHOM YHEPTUU TMTOBEPXHOCTHOTO CJIOS KUIKOCTH
5. KoaddurueHT moBepXHOCTHOTO HATSHKCHUS KUAKOCTH 3aBUCHUT OT:
a) CHJI TIOBEPXHOCTHOT'O HATSHKEHUS
0) IpUpPOABI JKUAKOCTH, HATUYHS IPUMECEH, YCIOBUH, B KOTOPBIX KHUIKOCTh HAXOAUTCS
(B 4acCTHOCTH, OT TEMIIEPATYPHI)
B) OT (POPMBI U TUIOIIAAN TOBEPXHOCTH JKUIKOCTH
6. B xakux npenenax MOKET U3MEHATHCSA KPaeBOM yToJl JJIsl HE CMauUBAIOIINX KUIKOCTEN?

a) or 0° 1090°, 6) ot 0° zo 180°, B) ot 90° 10 180°.
I'panyupoBka TepMonapsl u onpeaesneHue eé yaeabHoit tepmol/IC.
Bapuanr 3.

1. B yem 3akiiro4aeTcss TEPMOICKTPUIECKHUE SIBICHUS?
a) B BO3HMKHOBeHUH TepMO-DJIC B 3aMKHYTOH LIeNH, COCTOSAIIEH U3 JBYX Pa3HOPO/I-
HBIX METaJIJIOB, MECTA UX CJIOEB MOJJIEPKUBATH NIPU pa3HON TeMIepaType;
0) B BOBHUKHOBEHUH TEPMOCOIPOTUBIICHUS B MPOBOJHUKE;
B) BBIJICJIETCS] HEKOTOPOE KOJMYECTBO TeIlIa B CBAsIX MPH MPOXOKIEHUH TOKa IO 11T, CO-
CTOSIIEN U3 IBYX PA3HOPOJHBIX METAJIIOB.
2.. 3aBHCHT JI1 paboTa BBIXOA OT XMMHUYECKOH MTPUPOJIBI METAJUIA U COCTOSIHUS €r0 TIOBEPXHOCTH?
a) 3aBHCHT OT 000uX (haKTOpOB;
0) 3aBHUCHUT TOJILKO OT XMMUYECKON NMPUPOAbI METAILIA;
B) 3aBHUCUT TOJIBKO OT COCTOSIHUS IOBEPXHOCTH.
3. Uto npexacrasisieT codoii Tepmonapa? Tepmorapa - 310:
) COETMHEHUS pa3HOPOIHBIX IPOBOJHUKOB;
0) mpurOop 171 TPeoOpa30BaHUS TETIOBOM SHEPTHH,
B) 3aMKHYTasl LIENb U3 ABYX PA3HOPOIHBIX METAJLIOB.
4. Yem 00yclioBNICHa BHEIIHSAS KOHTAKTHAsI Pa3HOCTh MOTEHIUATIOB?
a) pa3nureM padoT BBIX0/1a CBOOOIHBIX AJIEKTPOHOB U3 METAILIA;
0) pa3HbIM 3HAYCHUEM BHYTPEHHEH SHEPIHH;
B) neiictBuemM BHemHel D/1C.
5. Ot gero 3aBucuT BemmuuHa TepMo-2/[C Tepmomnaps1?
) OT TEeMIIEpaTyphbl U pa3MepPOB TEPMOIMAPHI,
0) OT pa3HOCTH TEMIEPATYp CIIOEB U OTHOIIEHHS KOHIEHTPAIMY 3JIEKTPOHOB B METaJUIaX,
00pa3yIolMX TepMoIiapys;
B) OT CONPOTUBIIEHUS U TEMIIEPATYPHIL.
6. Uemy paBHa TepM0o-3/1C B 3aMKHYTO# TIETTH, COCTOSIIICH U3 HECKOIBKIX METAIIOB, B3SITHIX TIPH
OJIMHAKOBOM TemrepaType?
a) paBHa CyMM€ KOHTAKTHBIX pa3HOCTEN MOTEHIIUAIOB BCEX CIIAECB;
0) paBHa HYJTIO,
B) paBHa OECKOHEYHOCTH.
Omnpenenenne KOHIEHTPALMKM caxapa B BOAHOM pacTBOpe NPH MOMOUIY NOJsipuMeTpa.
Bapuanr 2.
1. Kakoe BeniecTBo Ha3bIBAETCS ONITHYECKH aKTUBHBIM?
a) CrocoOHOE MOBOPAYMBATH IIOCKOCTh MOJISIPU3AIUY;
0) U30TPOITHOE BEIIECTBO;
B) 00J1a/1a10111e€ CBOMCTBOM JIBOMHOTO JTy4eTIPEIIOMIICHHS.
2. Kakoe u3 cooTHOIIEHU COOTBETCTBYET yriy bprocrepa? Cymma yrios:
a) MaJIeHusl ¥ OTPaKeHUs paBHA 900;
0) majieHus U MPEIOMIICHUS paBHA 180%;
B) OTpa)KE€HUs U IpesoMiieHus paBHa 90°.
3. Kakue (pakTopsl BIUSIOT HA BEJIMYUHY yI€IHHOTO BpAIIEHUs JaHHOTO BelecTBa?
a) HUKaKue, 9TO BEIMYMHA MTOCTOSHHAS;
0) KOHIICHTpAaIMsI pacTBOpa M IJIMHA CTOJIOA KUIKOCTH;
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B) BIUSIOT TEMIIEPATYpa U JIJTMHA BOJIHBI CBETA.
4. VIlHTEHCUBHOCTb CBETA, MPOXO/SILETro Yepe3 MOoIpU3aTop U aHaJIU3aTop, OMPENESIIOT 0
dopmyie: 1=lg cos’p. Uto o3Hauaer Bemmumna lo?
a) MHTEHCUBHOCTb CBETA, MaIalollero Ha aHaJIu3aTop, paBHas MOJIOBUHE MHTEHCUBHOCTH
€CTECTBEHHOI'O CBETA,
0) UHTEHCUBHOCTh €CTECTBEHHOTO CBETA;
B) HHTEHCUBHOCTH CBETA, MMAJIAI0IIETO Ha MOJISPU3ATOP.
5. Iocko noJisIpu30BaHHBIN CBET MOKHO MOJTYYHTh:
a) MPONYCTUB €CTECTBEHHBIN CBET Yepe3 HUKOJIb;
0) mpu OTpa)KEHUH CBETA OT IPAHULIBI pa3/iena ABYX JUIIEKTPUKOBg €CIIH
yToJI nafieHust O0JIbIIe MPEACILHOTO;
B) IIpU OTPaXEHHUH CBETA, €CIIM yroJl MajieHus paseH yriy bprocrepa.
6. Ilmockoctu monspu3anuy 0OLIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIyueil, BXOSIINX U3 OJTHOTO
KpHUCTaJlja:
a) napajulesbHbI IpYT IpYTy;
0) nepneHIuKYISIPHBI APYT IPYTY;
B) NEPHEHANKYIISIPHBI TJIABHOMY CEUEHHIO KpUCTAJIIA.
IIpuMepsbI TeCTOB /ISl NPOBEPKHU OCTATOYHBIX 3HAHU A
Bapuant Nel
1. TlpuunHOI BOSHUKHOBEHUS CUJIbI TPEHHUS SBIISAETCS:
a) B3aMMHOE 3alleIICHUEe HEPOBHOCTEN MOBEPXHOCTEN
D) cuitbl IPUTSDKEHUS MEXKTY MOJICKYJIaMH
C) HET BEpPHOI'O OTBETA
d) orBeTsI @) u b)
2. EnuHUIBI H3MEpPEHUS CHIIBI:

a)H b) Tx C) KT d) m/c

3. Kunernueckast sHeprus BpallaTelIbHOTO IBMKEHUS onpeenseTcs GopMyoi:
2 2 2
Wzk-Ax w oo W:I'w

) 2 b) 2 c) 2 dyW=mgl
4. MakcuMallbHOE CMEIEHHE TeJla OT MOJI0XKEHUSI PAaBHOBECHUS — ATO

a) aMIuIATya KosieOaHuit b) mepron

C) LMKJIMYECKAsl 4YacTOTa d) HauanpHas daza
5. TlepBoe Hauano TEPMOAMHAMHKH JJISl K3OTEPMUUECKOTO MPOLIecca UMEET BU/L:

a) Q=AU+A b) Q=AU c) Q=A d) Q=0

6. Enununs usmepenus ko3 UIMEeHTa MOBEPXHOCTHOTO HATSKECHUS:
a) kr-m® b) Ia ¢) H/m d) m/c?

7. Cuna, BO3HHMKAIOIIAs MEXIY CIOSIMU KMIKOCTH M JICHCTBYIOIIAs MO KacaTeIbHOW K HHM,
Ha3bIBACTCSl CUIION:
a) BHYTPEHHETO TpEeHUs D) compoTuBIieHUsS C) TSDKECTH d) Apxumena

8. 3axon Oma Juig yyacTKa LIETTd UMEEeT BHI:

| = E I —B | —ﬂ
a) | =hL+l, b) R+r c) R d
9. EnmnuIer usmeperus yaeabHoi tepmod/IC:
a) B b) B/K c)»B d) i

10. JIyu cBeTa majaet Ha CTEKJISTHHYIO TUIacTUHKY. [Ipu yrie nagenus, paBHoMy yriy bproctepa
a) MPEJIOMJIEHHBIH JIyd UcUe3aeT U OCTAETCS TOJIbKO OTPaKEHHBIN
0) MpeIOMIIEHHBIN T4 TOTHOCTBIO MOJISIPU30BAH
B) NPEIOMIIEHHBIN U OTPAKEHHBINA YUY MEPIEHANKYISAPHBI APYT APYTY
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11. HaiinmuTte oOmiee CONMPOTUBICHUE NPH IOCIEAOBATEILHOM COCAMHEHUH, €CIIM MPOBOTHUKH
uMeroT conpotuBiaeHuss R1=3 Om u Ry = 8 Om.
12. 3anumuTe onpeeneHrne TapMOHNYECKUX KOIeOaHUH.

7.3 Bompocsl 1J4 3a4eTa

1. Mexannueckoe naBmxenue. llonstue wmartepuanbHOW Touku. CucTemMa oOTueTa.
Tpaektopus. Ilepememenne. CpegHsass ©W  MIHOBEHHass CKOpocTH. PaBHomepHOE H
HEpPaBHOMEPHOE [BHXKEHHUSA. YcCKopeHue. HopManabHOE M TaHreHUMANIbHOE COCTABIISAIOIINE
yckopenus. [IpsiMonuHeitHOe NBUKEHHE MaTepUalbHOW TOYKH. DOPMYINBI MyTH U CKOPOCTH
IIPY PaBHOYCKOPEHHOM JIBH>KEHUU.

2. KunemaTuka BpalaTelIbHOTO JBH)KEHHUS. YTJIOBOE MEepeMEIleHHe, YriioBas CKOPOCTh,
yrioBoe yckopenue. Ilepuon oOpamienus, yactrora BpamieHHs. CBSi3b YITIOBBIX M JIMHEHHBIX
XapakTepucTuK. POpMyIbl IyTH U CKOPOCTU IIPU BPALATEIbHOM JIBUKECHHUH.

3. Jlunamuka. 3aKOHbBI AMHAMHKH, TPAHULBI UX MpUMEHEHHs. VMIynsc Tena, uMIymibe
CUJIbL. 3aAMKHYTasi MEXaHUYECKas CUCTEMA. 3aKOH COXPAaHEHHUs UMITYJIbCa.

4. Cwunbl ynpyroctu, Ipu4MHa UX BO3HUKHOBeHMA. Jledopmarus, BUIBI aedopManuu.
3akoH ['yka. Moaynb ynpyrocru.

5. Cuna tpenus. [lpuunnbl ee Bo3HUKHOBeHUs. Buapl Tpenus. Koagdunuent tpenus.

6. 3akoH BCEMHUPHOTO TATOTCHHS. DU3MYECKUN CMBICT TPABUTAIMOHHON IOCTOSTHHOM.
Yckopenue cBoboaHoro naaenus. Cuna Tspkectd. Bec tena.

7. Pabota, MOUTHOCTb, €AMHUIIBI U3MepeHus. DHeprus. Kunetnueckasi 1 moTeHLIUAIbHAs
DHEPrus Teja. 3aKOH COXPaHEHUs U NPEBpallleHUs YHEPTUH.

8. BpamarensHoe nBmkeHue TBEpAOro Tena. MOMEHT Bpamamomied cuibl. MOMEHT
MHEPLIUH MaTepUaIbHOM TOYKH, Tesna. OCHOBHOW 3aKOH JAMHAMUKH BpPALIaTEIbHOTO ABM)KECHHUS.
KuneTnueckast sHEpPrysi BpalaTeIbHOTO ABUKEHUSI.

9. T'apmonmueckue KoyieOaHus. YpaBHEHHE TapMOHUYECKHUX KoJeOaHWH. AMIUIUTYHA,
nepuo, yactora, (aza. CMenieHne, CKOpocTb, YCKOpPEHUE MPHU KoJaeOaTelbHOM JIBUKEHUH, UX
rpaduueckoe n300paxeHue.

10. 3aryxaromue kosieOaHus. YpaBHEHHE 3aTyxaromux Kosnebanwit. Koaddurment
3aryxanus. Jlorapudmudeckuil feKpeMeHT 3aTyxaHus. BeiHyxIeHHble Konebanus. Pe3onanc.

11. Bonna. [lonepeunsie 1 Mpoa0IbHBIE BOJHBL. Y PaBHEHHUE BOJIHBI, IJTMHA BOJIHBI.

12. Axycruka. 3BykoBble BonHBI. [lopor ciblmmmMoctd, 6oneBoit nopor. CyObeKTUBHBIC
XapaKkTEpUCTUKHA 3BYKa: BbICOTA, TEeMOp, TPOMKOCTh. VYIIbTpPa3ByK, €ro IpHUMEHEHUE.
Wnodpassyk.

13. TlonsTne wumeansHOTO Tra3a. [a3oBeli mporecc. M3orepmuueckuit, W300apHBIA,
M30XOPHBIN, aauadaTHBIH mporecchl. ['a30Bble 3aKOHBI.

14. Vpasaenue MenpeneeBa — Kianeiipona. OcaoBHoe ypaBHeHne MKT.

15. Yucno creneneit cBobonpl. BHyTpeHHss sHeprus uaeanbHoro rasza. CpenHss AIHHA
cBOOOTHOTO TIpodera.

16. SBnenuss mnepenoca B razax. [uddysus. Pusndeckuir cmpica KodddunueHta
muddy3uu. TernonpoBomgHOCTh. DPU3MYECKUH CMBICT KO3(PGUIMEHTa TEIUIONPOBOIHOCTH.
Buytpenne tpenue. @u3ndeckuii cMbIch K03 (PUIueHTa BHyTPEHHETO TPEHHUS.

17. Kpucrannmyeckoe cTpoeHue TBEpAoro Tena. Kpucrtamnmueckas — pemérka.
AHnzorponus. MoHo- u nonukpuctauibsl. M3orponus. Buasl kpucramios. TemioBoe ABHKEHNE
YacTHUI B KpUcTau1ax. TemioBoe paclinpeHne TBEPAbIX TEN.

18. XapakTepucTHKa XHIKOTO COCTOSHHA. TeIUIOBOE [BM)KEHHE dYacTull. Bs3KkocTh
)kuakoctd. 3akoH Ctokca. BeiBog ¢hopmMyisl Bsizkoctu MetogoM CTokca.

19. TloBepxHOoCcTHOE HaTshHKeHHE. JIOTIONHUTENBHOE MABJIICHHWE IO HCKPUBICHHOM
noBepxHocThio. Popmyna Jlannaca. KanunnsipHele siBIeHUS.

20. dazoBble mpeBpamieHus. Juarpamma paBHoBecus (a3. PeanpHblii Ta3. YpaBHeHHE
Ban-nep-Baanbca. Kputrnueckoe cocTosIHUE BEIIECTBA.
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21. OcHoBbl TepMmoanHamuku. OOpaTtumble U HeoOpaTtuMmble Tporecchl. IlepBoe Hauano
TepMoanHamMuKu. [lepBoe Hayano TepMOIMHAMUKH ISl U30IIPOLIECCOB.

22. Bropoe nauano tepmonuuHamuku. Llukn Kapno. Cxema pa®oThl TEIUIOBOW MAIIMHBIL.
OuTponus. CroicTBa 3HTpoNKH. [[puHIIUI BO3pacTaHus SHTPOIUH.

23. DnekTpoctaTuueckoe mose. HampsikeHHOCTh 3neKkTpocTaTuyeckoro mnoiisi. CuioBble
JUHUM, WX cBoiicTBa. IloTok BekTOopa HampspkeHHOCTH. Teopema Octporpanckoro-I'aycca.
[Ipumeps! ee npuMeHeHUs: (PaBHOMEPHO 3apsKeHHass OECKOHEYHas! IUIOCKOCTh, MOBEPXHOCTHO
3apspKeHHAs cdepa).

24. Pabora mpu TmepeMelleHUH 3apsga B ANEKTpocTathdeckoM moje. [loTeHuman
AIEKTPOCTATUYECKOTO MOJIsl. DKBUIIOTEHIIUAIbHbIE TOBEPXHOCTH.

25. TIpoBoHUKM B DJIGKTPHYECKOM  TOJ€.  DJIEKTPOCTaTW4ecKas  WHAYKIHS.
DNEeKTPOEMKOCTh IPOBOIHUKA.

26. Dnektpuyeckuit Tok. Cuma Toka. Hanpspokenue. 3akoH Oma aiis ydacTka LETH, IS
noiHoi nenu. ConpoTuBieHue. SBIeHne CBEPXITPOBOAUMOCTH. 3aKoH [>koyis-JIenia.

27. Tox B Merautax. Kiaccudeckas Teopusi MPOBOAMMOCTH MeTayuioB. Hanuuwme
COTIPOTUBIIEHUS B METalJIaX, €ro 3aBUCUMOCTb OT TEMIIEPATYPHI.

28. Tox B mnonynpoBogHukax. CoOCTBEHHas M  TpUMECHas  NPOBOAUMOCTb
MOJTYITPOBOJTHUKOB. P-N miepexo.

29. ToK B 3JIEKTPOIUTAX. DICKTPOTUTHYECKAs quccornanus. 3akoHsl dapanest.

30. Tox B razax. HecamocCTOATENbHBIH W CaMOCTOSITEIBHBIN Ta30BbIC pa3psiabl. THIIBI
CaMOCTOSITENIBHOTO Ta30BOT0 pa3psa.

31. KonrakTHas pa3HOCTh OTeHIMANIOB. PaboTa Beixoma. Tepmonapa u ee mpuMeHEHHe.

32. MaruutHoe nosie. CHIIOBBIE JINHUM MarHUTHOTO TOJIsL. BEeKTOp MarHUTHOW MHAYKIIUH.
[ToTok BexkTOpa MarHuTHOM HMHAYKIMU. 3akoH buo-Capapa-Jlamiaca, ero mpuMeHEHUE JIst
pacuéra MarHUTHBIX OJIEH (KPYrOBOrO TOKa, MPSIMOTO TOKA, COJICHOUA).

33. Cuma Ammnepa. BzaummonelicTBue mapamienbHbix TokoB. Cuma Jlopernma. JBrkeHue
3apsKEHHBIX YaCTHUI] B 3JIEKTPUUECKOM M MArHUTHOM IOJISIX.

34. DnexktpomarauTHas uHAyKnuA. [lpaBunmo JleHma. 3akoH  3JIeKTpOMAarHUTHOM
WHIYKIIHH.

35. Camomnayknus. UTHAYKTUBHOCTB. DHEPTHsl MATHUTHOTO TTOJIS.

36. IIpupona ceera. KopmycKkyasipHO-BOJIHOBON JAyalu3M.

37. OrpaxeHue W TpeJoMIIeHHE cBeTa. AOCOMIOTHBIA W OTHOCHUTEIBHBIM ITOKa3aTeTn
npenomiieHus cpenpl. [lonnoe orpakenue. Tonkas nuH3a. OCHOBHBIE IOHATHUS (ONITUYECKAs OCh,
ONTHUYECKUH IEHTP JIUH3BI, (POKYC, onTHYeckoe n3odpaxenue). Dopmyna TOHKON JTHUH3HIL.

38. Unrepdepennus ceera. Heobxomumoe ycnoBue HaOIOeHUS HHTEPHEPEHIIUN CBETA.
VYcnoBue HaOMOAEHUS MAaKCUMYMOB M MHMHMMYMOB WHTEHCHUBHOCTH CBETa. Pacuer
uHTepdepeHronHoi kaptuHbl. Konbiia Hetotona. [Ipumenenue nntepdepeHium.

39. Mudpakuus cBera. OObsACHEHHWE sIBICHUS AUPPAKIUA HAa OCHOBE TPHUHIIMIIA
Ioitrenca-®penens. Judpakuus Ha oguoi menu. dudpaxnuonHas pemerka. Paspermaromias
CIOCOOHOCTH AU(GPAKIIMOHHON PEIICTKH.

40. EcrecTBeHHBIH M MOJISPU30BaHHBIN cBeT. [lonmyueHne noasipu30BaHHOTO CBeTa. 3aKOH
Mamtoca. JIoitHoe mydenpenomiienne. CBONCTBa OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JIYYCH.
[longpuzanusa cBera nNpu OTPaXEHUHM OT IUAIEKTpUKA. 3akoH bprocrepa. fIBieHue BpalleHus
IJIOCKOCTH MOJSIPU3ALIHH.

41. TennoBoe wuznydeHue. AOCOIIOTHO HYEpPHOE TeJO. 3aKOHBI TEMJIOBOTO M3IIyYCHHS
(Credana-bonpuimana u Buna).

42. ®otorddexT, ero Buabl. 3akoHbI poTodPdexra. YpaBHeHne DHHIITEHHA.

43. Crtpoenne artoma. I[lnmanerapnas mozenb aroma Pesepdopma. KBantoBas Tteopwus
crpoenus aroMa. Iloctynarsr bopa.

8 YueOHO-MeToaMYecKoe U MHGOPMAIMOHHOE o0ecTiedeHne I CIUILTUHBI
(MoayJis)
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10.

11.

12.

13.

a) OCHOBHasI JJUTepaTypa

Wenues, A. JI. ®usuka : yaeoHoe mocooue / A. J. UBnueB. — 2-e uza., ucnp. — CaHKT-
[TerepOypr : Jlans, 2021. — 672 c. — ISBN 978-5-8114-0760-6. — TekcT : 21eKTPOH-
HBIi1 // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/167746

Tutos, ®@. B. ®usnka : yuednoe nocodue / ®. B. Turos, /. B. [Isarunes. — Kemeporo :
KemI'V, 2021. — 96 c. — ISBN 978-5-8353-2799-7. — Tekcr : anexkTpoHHbI# // JIansb :
anekTpoHHO-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/186355

0) 10MOJIHUTEJIbHAS JIUTEpaTypa
I'pabosckuii, Poctucnas MBanoBuu. Kypc ¢usuku : [yueb. nmoc.] / P. Y. I'paGoBckwii . -
N3n. 9-e, crepeotun. - CII6. [u ap.] : Jlansp, 2006. - 607, [1] c. - (YueOHUKH TSI BY30B)
(CneunanbHas uTepaTypa)
Tpodumona, Taucus lBaHnoBHa. Kypc ¢usuku : ydeb. moc. s WHKEHEPHO-TEXHUY.
crer. By3oB / T. W. Tpodumosa. - 10-e uzn., crep. - M. : Akagemus, 2005. - 557, [2] c. -
(Beicmiee nmpodeccnonanbHOE 00pa3oBaHue)
COopHuk 3ama4 1o ¢usuke : y4ed. mocoO. st CTy[. OYHOTO M 3a09HOTO OTACIICHUN BY-
30B mumieBoro u arpapHoro npodwuns / [mox pea. K. B. ITokazeesa]. - CII6. [u mp.] :
Jlanb, 2006. - 365, [2] c. - (YueOuuku 1y1st By30B) (CrieruanbHas TurepaTypa)
Coopnuk 3ama4d mo ¢usuke : yued. mocob. g By3oB / P. 1. be3pepxuss [u np.] ; mon
pen. P. 1. I'pabosckoro . - CII6. [u ap.] : Jlanb, 2007. - 126, [2] c. - (Y4eOHUKHU TSI BY-
30B) (CrieninasibHast JIMTepaTypa)
Cagenbes, Urops Bnagumuposuu. Kype obmeit pusuxu / U. B. CaBenbes. - (YueOHUKH
115 By3oB) (CnernanbHas nurepatypa). Tom 1 : Mexanuka. MonekymnsapHas ¢usmka. -
W3n. 5-e, crep. - CII6. [u ap.] : Jlans, 2006. - 432 c.
CagenbeB, Urops Bnagumuposud. Kypc o6mieit ¢pusuxu / W. B. CaBenbes. - (Y4ueOHUKH
st By30B) (CnenmanbHas nutepatypa). Tom 3 : KBantoBas omtuka. AToMHasi (pU3MKA.
®usuka TBEpaOro Tena. du3zrka aTOMHOIO Sipa M AJEMEHTApHBIX YacTull. - , U3a. 5-e,
ctep. - CII6. [u np.] : Jlans, 2006. - 317, [1] c.
CagenbeB, Urops Bnagumuposud. Kypc o6meit ¢pusuxu / W. B. CaBenbes. - (YueOHUKH
Juist By30B) (CrnienuanbpHas mureparypa).  Tom 2 : DIeKTpUYECTBO U MarHeTusMm. Boil-
Hbl. OnTuka. - , U3a. 5-e, crep. - CII6. [u ap.] : Jlaas, 2006. - 496 c.
Cagenbes, Urops Branumuposud. COOpHUK BOIPOCOB U 3a/1a4 110 00meit gpusnke : yued.
nocoOue it CTyA. By30B, 00yd. mo Hampasi. 510000 "EctecTBeHHbIE HAYKH M MaTeMa-
tuka", 540000 "Ilenarornueckue Hayku", 550000 "Texunyeckue nayku" / 1. B. CaBensb-
eB . - U3n. 3-e, crep. - CIIO6. : Jlanb, 2005. - 288 c. - (Knaccuyeckue 3ajlayHUKA U TIPaK-
TUKYMBI) (YueOHuku 1715 By30B. CriennaibHas JIUTepaTypa))
Tpodumona, Taucus sanosHa. COOpHUK 3a7a4 MO Kypcy HGU3UKH C PEHICHUSIMU : y4eo.
noco0. 1t crya. By3oB / T. . Tpodumosa, 3. I'. ITaBnosa. - M3a. 7-e, crepeorurr. - M. :
Bricmas mkoma, 2006. - 589, [3] c.
Uepros, Anekcannp ['eoprueBud. 3agaunuk no ¢usuke : [yuaed. moc. mis BTy30B] / A. T,
Yepros, A. A. BopoOnes. - 3. 8-e, mepepald. u gor. - M. : ®uzmatiut, 2009. - 640 c.
Kann, Koncrantun bopucosuy. Kype obmieit gpusuku [DnekTpoHHEIH pecype] : yaeOHoe
nocobue / K. b. Kann. - Dnekrpon.nan. - M. : KYPC : Uuadpa-M, 2018. - 360 c. -
Buemnss cepuika: http://znanium.com/go.php?id=956758
Kyspmuuena B. A . Kypc nekmuii mo o6mieit ¢puszuke. [DIEKTPOHHBIA pecypc] : Kype JieK-
it / B. A. Ky3pmuuesa. - Dnektpon.gan.U. 1 : Mexanuka u MoJeKkynspHas QusMka. -
MockBa : MocKOBCKasi TOCymapCcTBeHHas akajaemusi BogHoro tpancrmopta (MI'ABT),
2016. - 109 c.
KomeuioBa, Okcana CepreeBra. Kypce oOmieit ¢pusuku [DneKTpoHHBIN pecypce] : yaeOHoe
nocobue / O. C. Konbuiosa. - Onekrpon.aad. - CraBponons : U3narensctso "AI'PYC",
2017. - 300 c. - Buemmnssa cebuika: http://znanium.com/go.php?1d=975925
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B) MeTOJAUYeCKHe Pa3padoTKM:

1. OOmias ¢usuka : 7a0OpaTOPHBIM MPaKTUKYM MO Kypcy "®usmka" mans cTyn. mo
Harp. 111100 "3ootexnus", 110400 "Arponomus" u 250100 "Jlecnoe neno" / [E. B. CnaBopo-
cosa, 1. H. Cozonosckas] ; MCX PO, ®I'OY BIIO BIMXA, Kad. Bbiciielt MaTeMaTHKu U Gu-
3uKH. - Bomorna ; Monounoe : 1 BITMXA, 2011. - 86, [1] c. - bubauorp. B kon1e i1abd. padot

2. OOmas ¢usuka [DAEKTPOHHBIA pecypc] : 1abopaTOpHBIA MPAKTUKYM IO Kypcy
"®uszuka" g cryd. no Hamp. 111100 "3oorexuus", 110400 "Arponomusa" u 250100 "Jlecnoe
neno" / [E. B. CnaBopocoBa, 1. H. Co3onoBckasi] ; MCX P®, ®I'OY BIIO BI'MXA, Kad.
BBICIICH MaTeMaTUKU U (PU3HUKH. - DIEKTPOH. 1aH. - Bomoraa ; Momounoe : M1 BTMXA, 2011.
- 87 c. - Cucrem. TpeboBanus: Adobe Reader. - DiekTpoH. Bepcus ned. MyOIuKaluy . - Pexum
noctyma: http://molochnoe.ru/bookdl/?1d=158. - buGnumorp. B konme nad. pabor .BHemrHss
ccbuika: https://molochnoe.ru/ebs/notes/158

r) Ilepeyenb MHGOPMAIMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX MPU MPOBEIEHUU HAYYHO-
HCCJIeI0BATEIbCKOIM padoThl, BKJIKYAs NepeYyeHb MPOrpaMMHOro odecrneyeHuss 1 MHEOp-
MAaIHOHHBIX CIPABOYHBIX CHCTEM

JInneH3noHHoOe MporpaMMHoe odecreyeHune:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Profession-
al 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OTECYECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcumu 1.6.

1C:Ilpeanpustue 8. Kondurypanus, 1C: Byxrantepus 8 (yuebHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynbrantllntoc

Kaspersky Endpoint Security ais 6usneca CtaHnaapTHBIN

CBo0oaHO pacnpocTpaHsieMoe JMIEH3HOHHOE POrpaMMHOe ol0ecrievyeHune:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OT€YECCTBCHHOEC

Sunexc.bpaysep

NudopMannoHHbIe CIPABOYHbIE CHCTEMbI

— EnnHoe okHO nocTymna K 00pa3oBaTeNbHBIM pECypcaM — PeKUM JOCTYIIA:
http://window.edu.ru/

— UIIC «Koucynbrantllnroc» — pesxum gocryma: http://www.consultant.ru/

— UuTtepdakc - LleHTp packpbITHs KOPIOPATUBHOM HHPOpMaUK (CEpBEP PACKPHITUS WH-
dopmanun) — pexxum goctyna: https://www.e-disclosure.ru/

— Nndopmarnmonno-npasoBoii noprast [APAHT.RU — pexxum nocryna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs ClipaBouHas cuctema «Cenbxo3TexHuKay (Web-Bepcus) - pexxum
noctym: http://gtnexam.ru/

IIpodeccnonanbHbie 6a3bI JAHHBIX
— Hayunas snextponnas 6ubnmuoreka eELIBRARY.RU — pexxum moctyna: http://elibrary.ru
— Haykomerpuueckas 0a3za 1aHHBIX SCOPUS: 6a3a JaHHBIX pedepaToB U IIUTUPOBAHUS —
peskum pocryma: https://www.scopus.com/customer/profile/display.uri
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— O¢puumansHblii cailt PenepanbHOM CIyXO0bl TOCYAaPCTBEHHON CTaTHCTUKU — PEXKHUM J0-
cryna: https://rosstat.gov.ru/ (OTKpsITBIH JOCTYII)

— Poccuiickast Akanemus Hayk, OTKpBITBII TOCTYI K HAyYHBIM KYypHAJIaM — PEXHUM J10-
cryna: http://www.ras.ru (OTKpbITBIH JOCTYII)

— OdunmanbHeiii caiit MUHUCTEpPCTBA CelbcKOro Xo3siicTBa Poccutickoit deneparuu —
pekum pocryma: http://mex.ru/ (OTKpBITBIN TOCTYIT)

JJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:

O DOnexTpoHHbIM Oubmmuoreunsri katanmor Web UWPBUC - pexum pgocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

0 DBC JIAHb - pexxum moctyna: https://e.lanbook.com/

0 OBC Znanium.com — pexwum gocrymna: https://new.znanium.com/

0 DBC IOPAUT - pesxum pocryma: https://urait.ru/

0 OBC POLPRED.COM: http://www.polpred.com/

O DJneKTpoHHas ouobmmoreka N3aTEIBCKOTO LIEHTpa «AxageMus.
https://www.academia-moscow.ru/elibrary/ (komrekrus CITO)

0 DBC ®I'bOY BO Bomnoroackas I'MXA — pexxum pocryma: https://molochnoe.ru/ebs/

9. MarepuaJibHO-TEXHUYECKOE o0ecnevYeHne U CIUTITHHbI

VYuebnas ayauropus Ne 1237 Kabuner ¢usuku. Mexanuka u MojiekynspHas pusuka, 1is
MPOBEJCHUS MPAKTUYECKUX U JTAOOPATOPHBIX 3aHATUN, CaMOCTOATENbHOUW paboThl OcHalleH-
HOCTh: YueOHas Mebenb: cTonbl — 8, cTynba — 16, nocka yuebHass OCHOBHOE 000pyAOBaHHE U
HarJISIIHBIE TTocoOust: TpruboMeTp, MasTHUK O0epOeka, MaTeMaTHICCKUN B (PU3HUECCKUN MasTHH-
KW, TIPY)KHHHBIA MasSTHHUK, YCTAHOBKA ISl M3yYEHUS 3aKOHOB YIPYTOro W HEYNMPYroro yaapa
TeJ, YCTAaHOBKA JUIsI M3y4deHUs ynpyrux nedopmaruii, yctaHoBka st ompexaenenus CP/CV,
HACcOC, YCTAHOBKA JUIS OINPENEICHUs BS3KOCTH KHUIKOCTH MeTogoM CTOKca, BHCKO3HMETPH,
YCTaHOBKA JUIsl ompeneneHusi koddduimeHta MOBEpXHOCTHOTO HATSKEHHUSI METOJIOM OTpbIBa
KOJIbII, CEKYHIOMED, IITAHTCHITUPKYIIb, MUKPOMETP, JINHEHKH, TEPMOMETPHI.

VYuebnas ayauropus Ne 1115 mns npoBeneHus 3aHATHI JTEKIIMOHHOTO U CEMHUHAPCKOTO TH-
na (MpakTUYECKUE 3aHATHS); TPYNIOBBIX U WHIUBUAYATbHBIX KOHCYJIBTALUN; TEKYIIETO KOH-
TPOJIA U IPOMEKYTOUHOM arrectannu OCHAIEHHOCTh: Y4ueOHas MeOenb: cTosbl — 40, CTyabs —
70, nocka yuebHas, kadeapa. OcHOBHOE 000pYyIOBaHUE: KpaH JJIs MPOEKTOpa 1 MIT., MPOEKTOp
- 1 ., kommeroTep B Komiuiekte - 1 mr. IIporpammuoe obecrieuenune: Microsoft Windows XP
JInnensus 17997859 Microsoft Office Professional 2007 JIunensuun 42543554 Consultant Plus
JInnensus 426324, 511546.

VYuebnas aynutopust Ne 1235 JlaGoparopus oOmiedd ¢hu3uku, s mpoBeneHus JadbopaTop-
HBIX 3aHATHH OCHAIIEHHOCTh: YueOHas MeOenb: CTOJbI JabopaTopHbIe — 9, cTynbs — 28, mocka
yueOHas1, mkad ans xpaHeHUs ydyeOHoro marepuana — 4 mr. OcHOBHOe 00OpyIOBaHUE H
HarJsHble TT0COOUs: TPUOOMETp, MPYKUHHBIA M MaTeMaTHYEeCKU MasTHUKH, YCTaHOBKaA MJIs
onpezaeneHuss kodhduireHTa MOBEPXHOCTHOTO HATSKCHHSI )KHJIKOCTH, YCTAaHOBKA ISl OTpee-
JeHus BsI3KocTH MeTogoM CTOKca M BUCKO3UMETpa, ycTaHoBKa s onpeaeienus Cp\Cv, Hacoc,
YCTaHOBKA JUIS OMPEICNICHUs YIEIbHOTO COMPOTUBIEHUS MPOBOJIHUK, TEPMOIIapa, MUKpPOAM-
nepmerp TIIT-105, mara3uH CONpPOTUBIICHUH, SJEKTPOIUIMTKA, YCTAHOBKA JJII MCCIEAOBAHUS
3aBUCHUMOCTH COTPOTHBIICHUS METAJJIOB U MOJIYIIPOBOIHUKOB OT TEMIIEPATYPHI, SJICKTPOIUINTKA,
MyinbTUMETp BP-11, ycTaHOBKa 171 M3y4eHUs 3aKOHOB IMMOCTOSIHHOTO TOKA, MOJISIPUMETP € KIOBE-
TaMU pa3HOU JJIMHBI, CEKyHIOMED, JIMHEUKH, CEKYHIOMEPbI, IITAaHT€HIIUPKYIb, MUKPOMETD.

VYuebnas aygutopus Ne 1229 KabuneT pu3uku. DIeKTpUUECTBO U MAarHETH3M, JJIs TIPOBE-
JEHUS] TMPAKTUYECKUX U JTa0OpaTOPHBIX 3aHATHH, CaMOCTOATEIbHOW paboThl OCHAIIEHHOCTH:
YuebHas meOenb: cronsl — 13, ctynbs — 34, nocka ydeOHas. OcHOBHOE 00OpyIOBaHHUE M
HaTJIsIIHBIE TIOCOOMS: YCTaHOBKA Jis M3ydeHus 3akoHOB Kupxroda, (peocraT, aMImepMerpsl,
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BOJIBTMETPBI, COIPOTUBIIEHMS], BHIIPSIMUTEND), YCTAHOBKA JJI1 IPOBEPKU 3aKOHOB IIEPEMEHHOIO
TOKa (aMIepMeTp, BOJIBTMETP, PEOCTAThl, KATYIIKH WHAYKTUBHOCTH, KOHJICHCATOPHI, BHIPSMHU-
TeNb, IEPEMEHHOTO TOKA), TepMOMapa, MUKPOAMIIEPMETP, SICKTPOIUINTKA, TEPMOMETPHI, Mara-
3WH COINPOTHBIICHHUH, YCTAaHOBKA JUIS UCCIICJOBAHUS 3aBUCHMOCTH COIPOTHBIICHUS MMPOBOJIHUKA
U TIOJIYIPOBOJAHMKA OT TEMIEPATYPHI, MIEKTPOILUINTKA, MylIbTUMETp BP-11, ycranoBka ans usy-
YeHus p-N mepexoa (MALTHAMIIEPMETPBI, BOJIIBTMETP, PEOCTaT, BRIIPSIMUTENb B-4-12 ocrumio-
rpa¢ 3JIeKTPOHHBIN y4eOHBIH), yCTaHOBKA I CHATHS XapaKTEPUCTHK TPAH3MCTOpA, YCTaHOBKA
JUTSL CHATHUS XapaKTEPUCTHK TPEXDIIEKTPOIHOM JIaMIIbl, OCIUILIOrpad, YCTaHOBKA IS OIpe/erie-
HUSl TOPH3OHTAJIBHOW COCTaBISIONICH WHAYKIIMA MArHUTHOTO MOJS 3eMiiH (TaHTe€H-OYCCOIb,
peocTar, Kirod, BeinpsiMutesib B C-4-12. 9 , ammepmerp).

Oobecneuenue oopazoBanus 1 jaul ¢ OB3

Jliis obecniedeHrs: 00pa30BaHUS WHBAIHMJIOB M JIUIl ¢ OTPAHHYCHHBIMHA BO3MOXKHOCTSIMH
3JIOPOBBSI pealIU3alHsl JUCIUTUITMHBI MOXKET OCYIICCTBIISATHCSA B aJIAITUPOBAHHOM BUJE, HCXOJS
U3 MHIUBUIYATbHBIX TICHXO(PU3NMYECKUX OCOOCHHOCTEH M IO JIMYHOMY 3asBIICHUIO 00YJaroIe-
ToCs, B YaCTH CO3/IaHHS CIICITUATBHBIX YCIIOBUH.

B CIICOHaJIbHBIC yCJ'IOBI/IH MOI‘YT BXOOUTHb: HpGI[OCTaBJICHI/Ie OT,Z[GJIBHOﬁ aYI[I/ITOpI/II/I, HEC-
O6XOI[I/IMI>IX TEXHHUYCCKUX Cpe,Z[CTB, HpI/IcyTCTBI/Ie dCCUCTCHTA, OKa3bIBAKOIICTO HCOGXO,Z[I/IMYIO
TEXHUYECKYIO0 TIOMOIIb, BBIOOP (POPMBI MPETOCTABICHUS UHCTPYKIMH 10 TOPSJIKY POBEICHHS
TGKYH_IGFO KOHTpO.HSI 148 HpOMC)KyTO‘IHOﬁ aTTeCTallud, HUCIIOJBb30BaHHUC CIICHUAJIBHBIX TCXHHNYC-
CKHX CPEJICTB, IIPEIOCTABICHHUE TIepephIBa JUIsI PUEMa ITHIIH, JISKAPCTB U JIp.

JIJIs JTMIT ¢ OTPaHWYCHHBIMU BO3MOXHOCTSMH 3J0POBbSI MPEIyCMOTPEHA OpraHU3aIHs
KOHCYJIbTAIMH C MCIOJIb30BAHUEM DJICKTPOHHOW TOYTHI.

Y4yeOHO-METOANYECKUE MaTepuajbl I CAMOCTOATEILHON pabOThl O0YYalOIUXCS W3
YHCJIa HHBAJIKJIOB U JIUI] C OTPAHWUYCHHBIMU BO3MOXKHOCTSMH 3710poBbs (OB3) npenocraBistorces
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37J0POBbS M BOCHPUATHS HH(DOPMAITIH:

Jlist AL ¢ HapyIeHUsAMU 3pEHUS:

* — IperocTaBleHUue 00Pa30BaTEILHOTO KOHTEHTA B TEKCTOBOM JIEKTPOHHOM (hopMaTe, 1o3Bo-
JISIFOIIEM TTEPEBOJUTH TUIOCKONEYaTHYIO HH(OPMAIIHIO B ayIHANIbHYIO (hopmy;

* BO3MOXXHOCTB HCIIOJIB30BATh MHINBHyaJIbHbIE YCTPONCTBA U CPEACTBA, MO3BOJIAIOIIUE aar-
TUPOBATh MaTe€pHajbl, OCYIIECTBIATh MPUEM U Nepeaady HHPOPMALUU ¢ YI€TOM MHIUBHUIYaJIb-
HBIX OCOOEHHOCTEH M COCTOSIHUS 3/I0POBbs CTYACHTA;

* IIPEJOCTAaBICHUE BO3MOXXHOCTH MPEIKYPCOBOTO O3HAKOMIICHUSI C COJCp)KaHUEM Yd4eOHOM
JTUCLUUTUTMHBL U MaTE€pPHUajIoM 1O KypCy 3a CU€T pa3MelleHuss HHPOPMalMi Ha KOPIOPATUBHOM
o0pa3oBaTebHOM NOPTAJIE;

* HCIOJIb30BaHHE YETKOTO M YBEIMYEHHOIO MO pa3mepy Ipudra u rpadpuyeckux oObEKTOB B
MYJIbTUMEAUMHBIX MTPE3EHTAIHIX;

* 03BYYMBaHHE BU3yaJbHON MH(OpMAINK, IPEICTaBICHHON 00yUJaloMMCs B X0/1€ 3aHATHIA;

* ofecrieyeHrne pa3gaTOYHBIM MaTepUaNoM, AYOIUPYIOIUM HHGOPMAINIO, BBHIBOJUMYIO Ha
JKpaH;

* o0ecreyeHrne 0coO0ro peueBoro pexxuMa MpernojaBaHus: JEKIUU YUTAI0TCA TPOMKO, pazdoop-

YHBO, OTYETIIUBO, C MAay3aMHU MEXIYy CMBICIOBBIMU OJOKaMU MHPOpMAaLKU, 00eCcTIeYMBaeTCs NH-
TOHHPOBaHUE, IOBTOPEHHE, aKLIEHTUPOBAaHUE, MPOPHIAKTUKA PACCEUBAHUS BHUMAHUS;

*  MHHUMU3AIKS BHENTHETO IITyMa U 00ECTICUCHHE CIIOKOMHON ayInalbHOW 00CTaHOBKH;

* BO3MOKHOCTBH BECTH 3alUCh y4eOHON MHPOPMAIMKU CTYACHTaAMHU B YIO0OHOW 11 HUX GopMme
(aynuanbHO, ayTMOBU3YaJIbHO, B BUJIE TIOMETOK B 3apaHee MOJATrOTOBICHHOM TEKCTE).
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Jlis 1 ¢ HapyIIeHUsIMU CITyXa!

* TIpeAOCTaBlICHHE 00pPa30BaTEIHLHOTO KOHTEHTAa B TEKCTOBOM 3JICKTPOHHOM (hopMmarte, 1Mo3BO-
JISIFOIIEM TEPEBOJUTH ayIHAIbHYIO (DOPMY JIEKIIMH B IUIOCKOIIEYATHYIO HH(OpPMAIIHIO;

* HaJUYKMe BO3MOYKHOCTH HCIIOJIb30BaTh WHIWBUAYAIbHBIC 3BYKOYCHIIMBAIOIINE YCTPOWCTBA U
CYpPIOTEXHHUYECKUE CPEACTBA, MMO3BOJISIOUINE OCYIIECTBIATh NPUEM U Tepenady MHOpMaluu;
OCYIIECTBIISITh B3aMMOOOPATHBIN MEPEBOJI TEKCTOBBIX M ayanodanaoB (OJOKHOT I peYeBOTO
BBOJIa), 2 TAKXKE 3aIMCh U BOCITPOU3BEICHHUE 3PUTEIBHON WH(POpPMALINH.

* HaJMYUE€ HArJsHOTO COMPOBOXKIEHUSA HU3Yy4aeMOro marepuana (CTPYKTYPHO-JIOTHYECKHE
CXEMBI, TaOJIHIIBI, TpaUKH, KOHIIEHTPUPYIOIIHE U 00001Iaronue nHGOPMAIIHIO, OTIOPHBIE KOH-
CTIEKTHI, pa3AaTOYHBIA MaTepua);

e o0ecrneueHue MPAKTUKU OIICPCIKAIOMICTO UTCHUSA, KOrJa CTYACHTHI 3apaHCC 3HAKOMSITCA C Ma-
TCPHUAJTIOM U BBIACIAOT HC3HAKOMBIC U HCIIOHATHBIC CJIOBA U (bpaI‘MeHTBI;

* COueTaHWE Ha 3aHATHUSIX BCEX BUIOB PEUEBOU JEATEILHOCTH (TOBOPEHUS, CIYIIAHUS, YTCHUS,
MUChbMa, 3pUTEIHHOTO BOCIPUATHS C JIULIA TOBOPSILETO)

Jlis 1 ¢ HapyIIeHUsIMU ONOPHO-BUTATENILHOTO allapara:

* BO3MOJYKHOCTbH HCIIOJIB30BaTh CIICIMAIBHOE MPOTrpaMMHOE O0ecIieueHHe U ClenHanbHoe 000-
pynoBanue, npenocrasisiemoe 1o JuHu @CC 1 N03BOIISIONIEe KOMIIEHCHPOBATH JABUTaTEIbHBIN
nedexT (KOJISICKU, XOYHKH, TPOCTU U JIp.);

* TPeIOCTaBICHHE BO3MOXKHOCTH NPEAKYPCOBOTO O3HAKOMIJICHHS C COAEp)KaHHEM y4eOHOMH
JMCIUILTMHBL ¥ MAaTEPHAJIOM IO KypCy 3a CY€T pa3MelleHHus MH(popMaluu Ha KOpPIOPaTUBHOM
o0pa3oBaTebHOM NOPTAJIE;

* o0OecrniedyeHre OeCTPEnITCTBEHHOTO IOCTYIa B MIOMEIIECHHUS, a TAK)Ke MPEOBIBAHMS HUX;

¢ HCIIOJB30BaHUEC OOIIOJIHUTCIBHOI'O I/IH(bOpM&HHOHHO-MGTOHH‘-I@CKOFO obecrieueHus:

http://lumcvpo.ru/about-project - deaepanbHbIi MOPTaA BHICIIET0 00pPa30BaHUSA CTY/ICH-

TOB ¢ HHBaTUIHOCTHIO U OB3

http://nvda.ru/ - TIporpamma skpannoro moctyma «NVDA (Non Visual Desktop

Access)» («CuHTE3aTOp peun») IS MepeBoia MUChbMEHHON peur B YCTHYIO

JIaHHBIN TIepeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-
YAFOIIUXCA.
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10 Ilepeyens KoMIeTEeHUM, ITANBI, IOKA3aTeJH U KPUTEPUN OLleHUBAHUS

®dusznka (36.03.02 300TexHMA.)

Ilens qucouInHbBL

dopMupoBaHHE MPEICTABICHUH, MOHATHH, 3HAHUH 0 PYHIAMEHTALHBIX 3aKOHAX KIIACCUYECKOH W COBPEMEHHOH (M3MKHU M HABBIKOB IIPUMEHEHUS B IPO-
(heccHOHANBHON IEATETHPHOCTH (PU3NIECKUX METOAOB M3MEPEHHUN M MCCIICAOBAaHUN, HEOOXOOMMBIX I U3YYCHUS CMEKHBIX AUCIUIUINH, IS POJOIDKE-
HUs1 00pa30BaHUSI.

33,[[3.‘{1/1 JUCITUTIIIMHBI

Aad;

1. I/I3y11eHI/1e OCHOBHBIX 3aKOHOB MCXAaHUKH, TCPMOANHAMUHKH,

2. Pa3BHTHE JIOTHYECKOTO MBIIIJICHHS;
3. OsnajeHne MeTo1aMu J1ab0paTOPHBIX HCCIIEI0BaHNUI;
4. Pa3BuTne yMEHHH ¥ HABBIKOB IO IPUMEHEHHIO 3aKOHOB (DM3UKH TSI PELICHHs IPUKIAHBIX 3a/1a4 IPUMEHHUTENLHO K BEIOPAHHOM CIIeIIMaibHOCTH U
IpaMOTHOU MHTEPIIPETALUH NTOJIyYEeHHBIX pPe3yIbTaToB.
5. IIpuoOpereHne HABBIKOB CAMOCTOSITEILHOM paboThI ¢ yUeOHO IMTEpaTypoil.

QJICKTPOMArH€Tu3ma, OITHuKH, aTOMHOM (I)I/ISI/IKI/I N OCBOCHHC METOOOB PCIICHUA 3a-

B nmponecce OCBOCHU LlaHHOfI JUCHUTIUIAHBL CTYACHT (l)OpMI/IpyeT U AEMOHCTPUPYET CICAYIOLINEC

Komnereniyu [Tnanupyembie pe3yabTaThl 00yUCHHS
Texunonorun Gpopmu- ®dopma OLIEHOYHO- .
(MHIMKATOPHI JOCTHXKEHHSI KOMIICTCH- CryneHu ypoBHEil 0CBOCHUS KOMIIETCHIIN
Wnpekc dopMmynupoBKa 1) poBaHusA r'o CpencTBa
O6menpodeccnoHaIbHbIE KOMITIETSHITNN
OIIK-4 Criocoben WNA-1onxk-4 3HaTh: OCHOBHBIE €CTECTBEH- Huzke moporoBoro (HeylI0BJIeTBOPUTEIbHBIN)
000CHOBAaTh W pean3o- | Hble, OWoyormueckne W Tpodeccro- TpeOyemble 3HaAHUS, YMEHUS U BIaJCHUS HE CHOpMHE-
BaTh B MpPO(ECCHOHATb- | HAJbHBIC MOHATHSI U METOABI MIPU pelle- POBaHBL
HOW JESTEeIbHOCTH CO- | HUM OO0IenpodeccCHoHaIbHBIX 3a/ad, IToporoBblii (y10BJIETBOPUTEIbHBIN)
BPEMEHHBIE TEXHOJIOTHH | COBPEMEHHBIE TEXHOJIOTHH C HCIIONB30- 3HaeT OCHOBHBIC (H3MUECKUE SBICHUS; (QyHIAMEH-
C HUCIOJIB30BAaHUEM IPH- | BaHHEM MNPHOOPHO-UHCTPYMEHTAIBHOM CoGeceopanme TaJIbHBIC MMOHATHUS, 3aKOHBI U TCOPHH KJIACCHYCCKOU U
6opHO- 6a3bl Jlexkuuu COBPEMCHHOW ()U3UKH; NUMEET HABBIKU B MOJIOTOBKE,

HHCTPYMEHTAIBLHON 0a3bl
U HUCIOJIb30BaTh OCHOB-
HBIC €CTECTBEHHbIE, OUO-
joruyeckue u npodeccu-
OHAJIbHBIC TIOHATHS U
METOIbl MNpPU  PEIICHUU
obmenpogeccuoHaIbHBIX
3a1a4

NO-20nk.s YMETh: HCIOJB30BAaTh OC-
HOBHBIC €CTECTBCHHBIC, OHOJOTHYCCKHE
U npo(heCCHOHAIIbHBIC MMOHATUS U METO-
bl Tpu  pemeHnd oOmenpodeccno-
HAIIbHBIX 331144

MN-30mk.2 Bragers: HaBbIKaMu 060CHO-
BaHUS W peanusanuu B Mmpodeccro-
HAJILHOW JESTEIbHOCTH COBPEMEHHBIX
TEXHOJIOTHH C HCIIOJIb30BAHHEM IIPHU-
OOpHO-WHCTPYMEHTAIBHOH 0a3bl

JlabopaTopHsie pabo-
TBI

Pemenne 3agau

TectupoBanue

Otyer mo xabopa-
TOpHO# paboTte
Tect

Pedepar

Pemenne 3a7a4
KOHTPOJIbHOW  pa-
0OOTEI

OpPTraHU3aIliH, BBITIOJHCHUN (U3UYECKOro Jabopa-
TOPHOTO MPaKTUKYyMa.

IIpoaBuHYTHI (XOpOILO)
YMeeT BBIIENATh KOHKPETHOE (PU3HYECKOE COMIEpIKa-
HUE B MPUKIAJHBIX 3a7a4aX OyIyIien NesiTeIbHOCTH;
MIPOBOJUTH JKCIIEPHMEHTHI O 3alaHHOH METOJHKE;
COCTaBIIATh OTYET W, aHATTU3UPYS Pe3yIbTATHl HCCIIe-
JIOBaHUS, IENIaTh BEIBOIBI M1 000OIICHHSI.

Bbicokuii (0TJIMYHO)

Baageer MeronaMy MCCIENOBAHMSI Ha COBPEMEHHOM
OpUOOPHOI TEXHUKE;, METOIaMU CTATUCTHYCCKON
00pabOTKU PE3yJILTATOB 3KCIEPHMEHTA; CHOCOOHO-
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CTBIO K 00OOIIEHUIO, aHaJM3y, NOCTAaHOBKE LEIU
BBIOOpPY IyTeil ee JOCTMKEHHsI BBIOOpY MyTeH ee J10-
CTHKEHUS
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