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1. Heau n 3a1a4u yueOHOM TMCUMILINHBI

Heuablo n3yyeHusi IMCHMIIMHBI «@HU3HuKa» ABiIgeTCS (HOPMUPOBAHHE NPEJCTABICHUM,
NOHATUH, 3HAHUH O (YHIAMEHTAIBHBIX 3aKOHAX KIACCHMYECKOW W COBPEMEHHOH (U3MKU H
HaBBIKOB ITPUMEHEHMsI B IPO(PECCUOHATIBHON JEeITEIbHOCTH (U3NUECKUX METOI0B U3MEPEHUN U
UCCIIEIOBAaHUM, HEOOXOAMMBIX [UIsI M3YyYEHHUS] CMEXKHBIX JUCLMIUIMH, JJIS IPOAODKEHUS

00paszoBaHUs.

3amauu THCHMILIMHBI:

1. N3yyeHne  OCHOBHBIX 3aKOHOB ~ MEXAaHUKH,  TEPMOJIMHAMUKH,
IIEKTPOMArHeTU3Ma, ONITUKHU, AaTOMHOM (DU3UKU M OCBOCHUE METOJIOB PELICHUS 3ajad.

2. Pa3BuTHE TOrMYECKOTO MBIIICHUSI.

3. OgnageHre MeTo1aMu JIaAOOPATOPHBIX UCCIIEIOBAHUI.

4. BripaboTka yMeHMH W HaBBIKOB 10 TNPHUMEHEHHIO 3aKOHOB  (HM3UKH,

HEOOXOJAUMBIX JJIsi BBIOPAHHOM CIEUMATbHOCTH W I IPUMEHEHHS TOJYyYEHHBIX 3HAHUU B
WH)XCHEPHOM MpPaKTUKE.

o. JleMoHCTpanys CBSI3U pa3ieioB PU3UKH C MPAKTUYSCKUMH 3aa9aMHu.

6. Pa3BuTHe yMeHHsI WMCIIOJIL30BaTh 3aKOHBI (DM3UKU JUISL PEHICHUS TMPHKIAJIHBIX
3a71a4 ¥ TPaMOTHO MHTEPIIPETHPOBATD MX PE3YIIbTATHI.

2. MecTto aucuumimnbl B ctpykrype OOII

Huctunnuna «®uszuka» otHocurcs k uukiny EH. Maremaruueckuit u  oOuuit
€CTeCTBEHHOHAYYHBIH y4eOHbIM 1uKkin DenepalbHOTO TOCYIAapCTBEHHOI'O 00pa30BaTEIbHOTO
CTaHaapTa cpeaHero mnpodeccHoHAIBHOTO oOpa3oBanus 1o cnermansHoctn  23.02.07
TexHuueckoe 0OCIyKMUBaHUE U PEMOHT JBUTATEJICH, CUCTEM U arperatoB aBTomoomel. Muuekc
JTUCHUIIIMHEI 10 yueOHomy iany: EH.04

Jucuunnuua «®Pu3znka» HU3ydaercs € NEPBOTO CEMECTpa BTOPOro Kypca, MO3TOMY
Oa3upyeTcsl Ha 3HAHUSAX U YMEHUAX, OJYyYEHHBIX CTYJEHTaMH MPU U3YYEHHUH ILIKOJIBHOIO Kypca
bu3MKY, XUMUH W MaTeMaTUKH, U3y4aeMoi napamiensHo, aucuumiuael EH.01 «Matematukay.

K uncny BXOAHBIX 3HAHMH, HABBIKOB M KOMIIETEHIUH CTYyJI€HTa, IPUCTYHAIOIIETO K
W3YYEHUIO TUCUUIUTMHBI «DU3HKa», TOJKHO OTHOCUTHCS CIIEAYIOIIEE:!

1) dusuka.

- OCHOBHBIE 3aKOHbI MEXaHUKH,

- OCHOBHBIE 3aKOHBI MOJIEKYJISIPHON (DU3HKH,

- OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH,

- OCHOBHBIE 3aKOHBI AJIEKTPOMArHeTu3Ma,

- OCHOBHBIE 3aKOHBI OIITHUKHU
- OCHOBHBIE 3aKOHBI aTOMHOM (PU3UKH.

2) Maremaruka.

TeMsr:

1. IlepemeHHble BeTMUUHBI M (PYHKIIMOHAIBbHAS 3aBUCUMOCTb.

2.Teopus npenenos, noHstue o nuddepeHiraie u NPOU3BOAHOMN, UX MPUTIOKEHUS.

3.ITonsATHE 06 MHTETpaje U ero MpUIOKEHHE.

4. InddepeHnnanbHble ypaBHEHUST TEPBOrO U BTOPOTO MOPSIKOB.

6.BexTopHbIii aHanu3.

3) Xumwusi.

Tewmbl:

1. Crpoenue BemiectBa (aTtoM, mnepuoauueckuid 3akoH .M. Menneneesa,
nepuoiMyeckas TabInia XuMHYECKUX HJIEMEHTOB, XUMHUYECKast CBA3b).

2. PacTBOpbI HEINEKTPOIUTOB U BIEKTPOIUTOB (JEKTPOIUTHUECKAS TUCCOLIUALINSA).

3HaHMS, YMEHUS M HaBbIKM, (opmHupyeMble JTaHHOW y4eOHON JUCIUILIMHOM,
HEOOXOAUMBI sl u3ydeHus mnocieayromux aucuumumH — OILO03  «DOnekTpoTrexHuka
AIEKTPOHUKAY, OI1.04 «MarepuanoBeeHUE, MJIK.01.02 «ABTOMOOUITLHBIE
JKCIUTyaTtanonHbsle MaTtepuansl», MJIK.01.05 «Texnuyeckoe oOCITy)KHBaHHE M PEMOHT
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AIIEKTPOOOOPYIOBAHUS U IJIEKTPOHHBIX CHUCTEM aBTOMOOWIICH», a TaKkKe SBISIOTCA 0a30d st
3G (GEKTUBHOTO TPOXOXKACHUS TPOM3BOJICTBCHHOW MPAKTHKH W TOATOTOBKH K HTOTOBOU
aTTecTanuu (eciu AUCHIUIUIMHA 3aBepIIacT YIeOHBIH MPOIIECC).

3. KoMnerennun obGy4yawinerocsi, ¢gopMmupyemble B pe3yJbTaTe OCBOCHHS
AUCHHUILINHBI

[Ipouiecc n3ydeHus qUCHHUILTUHBI «DH3UKa» HAMpaBiIeH Ha (HOPMHUPOBAHHUE CIIETYIONINX
KOMIIETCHIINH:

a) oomme (OK):

OK 01: BpiOuparp crocoObl pemeHus 3aaad  MpodhecCHOHATBHON JeATEIHbHOCTH
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02: Hcnosnb3oBaTh COBPEMEHHBIE CpEIICTBA IOMCKA, aHAIM3a M HMHTEpIpETaliU
uH(popManui ¥ MHOOPMAIIMOHHBIC TEXHOJIOTHU MJI BBIMOJTHEHHS 3a1ad MpodeccHoHaIbHON
JeSITEIIbHOCTH;

0) npogeccuonannubie (1K)

I[IK 2.3: IIpoBoauTh PEMOHT JJICKTPOOOOPYAOBAHUS M OJIEKTPOHHBIX CHCTEM
ABTOMOOMJIEN B COOTBETCTBUU C TEXHOJOTUYECKON JOKYMEHTAIUEH.

IIK 6.4: OmnpenensiTh OCTAaTOYHBINA peCypc MPOU3BOJICTBEHHOTO 000PYAOBAHHS.

[Tocne n3ydeHus JUCIHUILTUHBI «PU3NKa» CTYACHT JOJKCH:

3HATh:

31 - CMBICJI MOHATUN: (PU3UYECKOE SBJIEHUE, TMIIOTE3a, 3aKOH, TEOpHUs, BELIECTBO,
B3aMMOJICICTBHE, DJIEKTPOMAarHUTHOE Iojie, BOJHAa, (OTOH, AaTOM, aTOMHOE  SJIpo,
VMOHM3UPYIOLINE U3JIyueHus, IIaHeTa, 3B€3/1a, rajlakThKa, Beenennas;

32 - cMbICH (DU3MYECKUX BEIUYHMH: CKOPOCTh, YCKOpPEHHE, Macca, CHJa, UMITYIbC,
paborta, MexaHWYecKas HSHEPrus, BHYTPCHHsS JHEprusi, aOCONIOTHAs TeMIlepaTypa, CpeaHss
KMHETUYeCKasl JHEPIHsl YaCTHI] BEIIECTBA, KOJIMUYECTBO TEIJIOTHI, 3JIEMEHTAPHBIN ANEKTPUUIECKUI
3apsiz;

33 — CMBICT (PU3UYECKUX 3aKOHOB KJIACCUYECKOW MEXaHUKH, BCEMUPHOTO TATOTEHUS,
COXpAaHEHUsSI  DHEPruM, HMIOyJbca W  DBJCKTPUYECKOTO  3apsiga,  TEPMOJUHAMHKH,
3IEKTPOMArHUTHOW UHAYKINH, poTodddekTa;

34 — BKJIQJ] POCCUUCKUX M 3apyOEKHBIX yUEHBIX, OKa3aBIIUX HaWOOJIbIIIEE BIMSTHUE
Ha pa3BUTHE (PU3UKHU.

YMETb:
V1 - onuchIBaTh U OOBACHSITH (PU3NYECKHE SIBIICHUS M CBOMCTBA TEJI: IBUXKEHUE HEOECHBIX TEl

U HCKYCCTBEHHBIX CIIyTHMKOB 3€MJIM; CBOMICTBAa TIa30B, MKHIKOCTEHW M TBEPABIX TEI;
ANIEKTPOMAarHUTHYIO MHJIYKIIMIO, PaclipOCTpaHEHUE 3JIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA
CBETa; U3ITy4EeHHE U MOIIOLIEHHE CBeTa aToMOM; (OTOIPPEKT;

V3 - nenath BBIBOJBI HA OCHOBE SKCIEPUMEHTAIbHBIX JaHHBIX;

VY 3- IpUBOIUTH NPUMEPHI MPAKTUUYECKOTO UCIOIb30BaHUS (PU3MUECKUX 3HAHMI: 3aKOHOB
MEXAaHUKH, TEPMOJMHAMMKU M JJEKTPOAMHAMUKH B OHEPreTHKEe; pa3IndHbIX BHJIOB
AJIEKTPOMArHUTHBIX M3IyYEHUH [T pa3BUTHUS PAJUO U TEIEKOMMYHHMKAIIMN, KBAHTOBON (DU3MKU
B CO3/IaHUHU JIEPHOI SHEPTE€TUKHU, J1a3€POB;

VY 4- IpUMEHSTh NOTYYEHHbIE 3HAHUS JUIS pellieHus (PU3NYEeCKHX 3a/1a4;

V5 - u3MepATh pal GU3NYECKUX BETUUYHMH, TPEJCTABIISIS pe3yIbTaThl U3MEPEHUN C YIETOM
UX IOTPEIIHOCTEN;

VY6 - UCOIBb30BaTh NMPUOOPETEHHBIE 3HAHNUSA U YMEHUS B MPAKTUYECKON JNESATENbHOCTH U
MOBCEHEBHOM JKM3HM i oOecrieyeHHs O€30MacCHOCTH KHU3HEIEATEIbHOCTH B Mpoliecce
HCIIOJIb30BAaHUSl TPAHCIOPTHBIX CPEACTB, OBITOBBIX 3JEKTPONPHOOPOB, CPEICTB paauo- u
TEJIEKOMMYHUKAIIMOHHOMN CBSI3M; OLIEHKU BJIMSHUS Ha OPraHU3M Y€JIOBEKA U JIPYrHe OpraHu3Mbl
3arps3HEHUsT  OKpY)XKalolled Cpelbl; palUMOHaIbHOTO IMPHUPOAOIOJB30BAHUS W 3alUTHI
OKpYXKaroIien cpebl



BJIaACTh:
B1 - MeTonmamu nccnenoBaHusl Ha COBPEMEHHOM MPUOOPHON TEXHHKE.
B, - B1ageTh KynbTypoil MBIIIUIEHHS, CIOCOOHOCTHIO K 0000IICHUIO, aHATH3Y,

Bs; -HaBbIKaMu UCIIOJIb30BaHUSI MH(GOPMALMOHHBIX TEXHOJOTUH A peleHus
¢du3nUecKux 3a1a4, TOCTAHOBKE IIETTH U BEIOOPY MyTEH €€ JOCTHKEHHS
4. CTpyKTypa U coaep:kaHue TUCHUTIIHHBI

O6mmit 006peM qucnuIuMHbL cocTasirsieT 100 akageMUYeCcKUX 4acoB.
4.1  Crpykrypa y4eOHOMH TUCHUIINHBI

N Cemectp
Bun yuebnoit paboTbl Beero 3
AyIuTOpHBIE 3aHATHUS (BCETO) 100 100
B ToM uncne
Jlexuunu (JI) 32 32
[Tpaktuueckue 3ansatus (I113) He npenycmorpeno
Cemunapsi (C) He npenycmorpeno
JlabopaTopHbie padoTsI (JIP) 64 64
CamocTosTenbHas pabota He npenycmotpeno
(Bcero)
B ToM uncne
KypcoBoii npoekT (pabota)
PacuérHo-rpaduueckre paboThI
Pedepar
Bun IIPOMEXYTOUHOMN OK3aMeH DK3aMeH
arrecTalnuu 4 4

4.2  Coaep:xanue pa3iejoB Y4eOHO# AU CHUTLINHBI

Pa3znen 1. ®usnueckne 0CHOBBI MEXAHUKH.

[Ipenmer duszuku. MeToas! pU3nUecKoro Uccae10BaHus; ONBIT, TUIIOTE3a, IKCIIEPUMEHT,
Teopus. JlManekTuueckuii MaTepuanusM U (pusuka. Baxueiimume stansl ucropun ¢usuku. Poss
GU3MKK B pa3BUTUM TEXHUKH MU arpoONpPOMBIIUIEHHOTO MPOW3BOJCTBA; BIUSHUE TEXHUKU Ha
pasBuTtHe ¢u3znku. PusznMka Kak KynbTypa MojenupoBaHus. KommbroTepsl B COBpeMEHHOU
¢uzuke. Ponb (QU3MKM B CTAaHOBJIEHMM HH)KEHEpa JIECHOTO M JIECONApKOBOTO XO3SHMCTBA U
arpoHoma. OOImas cTpykTypa M 3aiayd Kypca (Qu3uku. PazMepHOCTh (U3MYECKUX BEIUYHH B
CH.

Kunemaruka, e€ 3amaun. J[BuwkeHue, kak ¢opma cymiecTBoBaHUs MaTepuu. CUCTEMBI
KOOpJMHAT U CTeneHu cBOOOAbl. MarepuanbHas TOYKa CIOXKHbIE Tena. MHOTOMEpHOCTh
OKpyXkaromero Mupa. KuHemarnueckne ypaBHEHHUs, NEPEMELICHHE, CKOPOCTb, YCKOPEHHE.
CKopoCTb U YyCKOpPEHHE MPU PaBHOIIEPEMEHHOM JIBUKEHHUH.

Ilokoil M paBHOMEpPHOE MPSAMOJIMHENHOE MBW)KEHHE. IIpHMHLIMII OTHOCUTENBHOCTH,
MOCTOSTHCTBO CKOpPOCTH cBeTa (mocTynaTel ODiHIITeHa). O0mui ciydail mpocTpaHCTBEHHO-
BpeMEHHBIX cooTHoIeHuH. [IpeobpazoBanus Jlopenua. I'paHuIpl IpUMEHUMOCTH KIIAaCCUYECKOM
MEXaHUKH.

Junamuka, e€ 3amaun. 3akoHbl AuHaMUKU (HbroTOHA) A7 MaTepualbHOW TOYKH, MX
B3aMMOCBs3b. MHepluanbHble U HemHepLuaibHble cucTeMbl oTcueTa. Cuia u Macca. YpaBHEHHE
JBUKEHHSI MaT€PUAJIbHOM TOYKH M NMPUMEPHI perieHus. VIMIynasc Tena U UMITYJIbC CHIIBI, CBSI3b
MEX1y HUMH. 3aKOH COXpaHEHHS HMMIYJbCa B MEXaHMYECKMX CHCTEMax M OMOJIOrMYECKHUX
o0bekTax. OOIue MOHATUS CUJIBI KaK CKOPOCTH M3MEHeHMs umirysibca. CUiibl B pupojie (cuiia
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TSKECTH, CUJIa TPEHMsI, YIIPYTUE€ CHUJIbI, CHJIBI TPEHUS U Ap.). 3HAUEHUE CHUJI JECHCTBYIOIIMX B
OpUPOAE U JKU3HEAEATENBHOCTH OHOJIOTHUECKMX OOBEKTOB M HUX  HPAKTUYECKOE
UCIIOJIb30BaHUE B arpOTEXHUKE (CYIIUJIbHBIE, 36PHOOUYMCTUTEIbHBIE, 3€PHOPA3ACIUTENbHBIE U
JIp. MAIIIWHBI).

Mexanuueckass paboTa M MOIIHOCTh. JDHEPrusi Kak oO0Inas KOJUYECTBEHHAs Mepa
pasinyHbIX (OPM IBMKEHHS MaTepud W BHJOB B3aUMOJEHCTBHA. DHEpPrus MeXaHUYECKOU
cucteMbl. KuneTnueckasi ¥ MOTEHUMANbHAs dHEprus. ['paduueckoil mpeacTaBieHHE SHEPTHH,
NOTCHLMAIbHBIE KPUBBIE M NOTCHLUUAIbHBIE IOBEPXHOCTH U CUCTEMBI B3aUMOJEHCTBYIOIIUX
TOUYEK. 3aKOH COXPAHEHMSI U IIPEBPALLEHUS SHEPTUU B MEXAHUKE.

Kunematnka u guHamuka tBepporo tena. Ilomstue TtBepmoro tema. Kunemartuka n
3aKOHbl JIMHAMUKU BpAlLlaTEIIbHOIO JBMKEHUSA. MOMEHT CHJ, MOMEHT HWHEPLHU, MOMEHT
UMITyJIbCa U UMITyJbC MOMEHTA CHJIBL. YPAaBHCHHME JIBMIKEHHUS BpaLIAOIIMXCSA Tel. MOMEHTBI
uHepuuu HekoTopbix Ten. Teopema llITeiitHepa. 3akOoHBI M3MEHEHHS M COXPAHEHHS MOMEHTA
UMIyJbCa M DHEPTHMHM C Y4YE€TOM BpameHus. [IpuMeHeHue OCHOBHBIX 3aKOHOB M IIOHATUHI
MEXaHUKH B CEJIbCKOXO3SMCTBEHHON TEXHHUKE.

Mexannueckue kojeGaHus U BoiHbl. OOmiue cBeaeHus o konebanusx. Kunemartuka u
JMHAMUKA TapMOHHYECKOTO Koyie0aTenpbHOTo IBMKEHUs. KBasmynpyrue cuibl. Dusnyeckwuid,
MaTeMaTHYECKUH U MPY>KUHHBIA MasiTHUKUA. DHEprus rapMOHUYecKuX Kojebanuii. CBoOOIHbIE U
BBIHYX/ICHHbIE KojeOaHus. MexaHuueckuil pe3oHaHc. Pe3oHaHc M aBTOKos€0aHUS B KUBBIX
opranusMax u Textuke. CioxeHue KojnedaHuil.

BounnoBoii npouiecc. Turbl BosiH. YpaBHEHHE BOJHBI, BOJIHOBOW (POHT, HHTEpDepeHIns
BOJIH, TpuHLMM [ tolireHca-dpenerns.

DneMeHTbl MEXaHUKHM M CIUIOUIHBIX cpea. OOimue CcBONCTBA JKUIAKOCTEW U Tra3oB.
VYpaBHEHHE paBHOBECHSI U IBHKEHUS KUAKOCTU. MneanpHas u BsA3Kas xKUAKoCTU. [ 'mapocraTuka
HeCkKUMaeMoil xuakoctu. CTalMOHapHOE JBM)KEHHE MJICATbHOM JKUIKOCTH. YpaBHEHUE
bepnymu. Koaddunuent Bsazkoctu. Teuenue no tpyde. @opmyna Ilyazeitns. @opmyna Crokca.
TypOyneHTHOCTb.

Paznen 2. MonekynsapHas pu3uka u TepMOJUHAMUKA

Monekynsipuo — Kunernueckas Teopusa. MaeanpHblii ra3z. OMIOUpUYECKHE 3aKOHBI
UJCAIBHOTO ra3a, YPaBHEHUE COCTOSHHUSA, NMpEAeibl NPUMEHUMOCTH. CBA3b MEXAY MHUKpPO- U
MaKpOCKOITUYECKUMHU MapaMmerpamu raza. OCHOBHOE ypaBHEHHE KHHETUYECKOW TEOPHUM Ta3oB
(s naBneHus, i Temmeparypbl). CpenHss KHHETHUYECKash SHEPrusl IOCTYMATelIbHOTO
JIBUKECHHUS MOJIEKYJL. MounekysapHO-KHHETHYECKOE TOJIKOBAHUE TEMIIEPaTypBl.
HenoctnxumMocTh abCONIOTHOTO HYNS M HEYHUUTOXKAeMOCTh JIBUKEHHUsA. CKOPOCTH MOJIEKYJ
raza. 3akOH pacHpeleseHHsT MOJIEKYJI IO CKopocTsM MakcBesuia, ero 3KclepuMeHTallbHas
npoBepka. ['a3 B mose TAroreHusi, O0apomerpuueckas ¢opmyna. ATMmocdepa IUlaHeT. 3aKOH
pactpeneneHns boibliMana, €ro yHUBEpCaIbHBIN XapakTep.

VYnpyroe M Heymnpyroe CTOJKHOBEHME YacTHIl (Mosiekyn). DQQeKTUBHOE CeyeHHE.
Cpennee unciIO CTOJIKHOBEHUN U CpeAHsis JJIMHA cBOOOHOTO mpobera Mosiekyin. [IpakTuueckoe
MIOHSTHE BaKyyMa.

SIBnenue mnepeHoca B razax: OudQys3us, TEMIONPOBOJHOCTb, BHYTPEHHEE TpPEHHE.
OOLIHOCTh MOJIEKYJSIPHO-KMHETUYECKOTO MEXaHHW3Ma SIBIEHUH mepeHoca, KO3(pQPHUIMEHTHI
nepeHoca, 3aBUCUMOCTh MX OT TemrepaTypsl. Juddysus, muddys3us gyepes meMOpaHbl, 0CMOC,
OCMOTHYECKOE JAaBJIEHUE U €ro poJIb B IKU3HEICATEIBHOCTH pPACTEHUH. ATpPOHOMUYECKHE
IIpUEMBI PETYIMPOBaHMs BOJHOIO peKuMa B MouBe (MpukaTka, bopoHoBanue). Temnonepenaya.
[TonsiTHe HaITPaBJIEHHBIX IPOLIECCOB.

Peanbubie ra3pl. OTKJIOHEHHWE CBOWCTB Tra30B OT HICATBHOCTH. MEXKMOJEKYIIPHOE
B3aUMOJICUCTBUE, DHEPrUs B3aUMOJICHCTBUA MOJEKYNI. YpaBHeHHe BaH-nep-Baansca u ero
aHanu3. M3otepmbl Ban-nep-Baanbca, KpuTHdeckoe COCTOSIHAE BellecTBa. BHYTpeHHsIs Heprus
peanbHOro rasa.

Kunkoe cocrosiHre. XapaKTEpHUCTHKA JKUIKOIO COCTOSIHUSA, CTPYKTypa KHUAKOCTH,
OmwkHui  mopsiok. [loBepxHOCTHOe HaTspkeHue. HaydHoe M mpakTHuYecKoe 3HavyeHue
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MIOBEPXHOCTHBIX SIBJIEHUH, UX YHUBEPCAIBHOCTH. JaBIeHUE 1MOJ UCKPUBIEHHON IMOBEPXHOCTHIO
KUJIKOCTH. fIBieHuEe KanwuisipHocTu. McmapeHue, KunsueHwe >KuAkocTeu. Tepmoperyisius
JKUBBIX OPraHU3MOB. BiusiHuE NMOBEPXHOCTHBIX U KAaNWUISPHBIX SIBJIEHUH HAa CTPYKTYpy IOYB,
UX POJIb B Ipoleccax >KU3HEAEATEIbHOCTH 4YeJIOBEKa, XKUBOTHBIX M pacTteHuil. IlocTynnenue
IIUTATENIbHBIX BEIIECTB B PACTEHUSI U PETYJIMPOBAHUE BOJAHOIO PEKUMA.

Kpucrannuueckoe cocrosiuue. Kpucramiueckue U aMmopHble Tena, UX OTJInyue. TUmbl
KPUCTANTMYECKUX pEIIeTOK. TemnoBoe JABMKEHHE B peajbHbIX Kpuctamiax. Jledexrsr B
Kpuctauiax. TenioBoe paclIMpeHne TBEpAbIX Ted. TernnoeMKOCTb TBEPABIX T, 3aKOH J[tonoHra
n IItu. IlnaBnenue TBepabIX TeEN. MEXaHUYECKHE CBOMCTBA TBEPABIX TEIN, YOPYTMe U
iactuyeckue nedopmannu, 3ako I'yka. [Ipounocts TBepabix Ten, onbiT Modde.

OcHoBbl TepMoauHaMuKU. llepBblil 3aKkoH TepMOAMHAMMKU. BHYTpEHHSAsS »HEprus
uaeanpHOro rasa. Yucio creneHed cBoOozwl. M3ompormecchl. AnnabaTUUecKHil MpoIecc, €ro
ypaBaenue. Koaddumment Ilyaccona. KommuectBo TerutoTel. Kitaccuueckas —Teopust
TEIUIONPOBOAHOCTH. Y paBHeHHe Maiiepa. PaboTa uaeanbHOro raza B pa3inyHbIX H30MpOIIeccax.

Bropoe Hawano TepmomumHamuku. OOpaTumble ©  HeEOOpaTUMbIe  IPOIECCHI.
Camoperynsiiiss M YCJIOBHUSl CYIIECTBOBAHMS JKMBBIX OPraHu3MOB. TemIOBbIE SHTPOIUU.
[TpMEHUMOCTH NEPBOTO U BTOPOI0 Hayal TEPMOJUHAMHUKHU K >KMBBIM opranusmam. Ilonsrue o
TEPMOJMHAMHUKE HEOOPAaTUMBIX NPOIECCOB U OTKPBITHIX CHUCTEM. ODHTPOMNHS B CHUCTEME
Opranu3M- OKpyxkawomas cpena. Teopema Ilpuroxkuna. Ponp cieacTBuii U3  TEOpPEMBbI
[Tpuroxkuna B skojoruu. [IpeoOpazoBanue 3HepTUU U Poiib (HU3UKO-XUMUUYECKHX MPOLIECCOB B
Ounonornyecknx o0ObEKTax. Bompockl OMO’HEpPreTHKH, OMOMEXaHUKH, OMOAKyCTUKUA U OMOHUKH
JUIS1 arpOMHIKEHEPHH.

Pazgen 3. DnexkTpu4ecTBO U MarHeTU3M.

DNEKTPUUYECKOE I10JI€ HEMOABMKHBIX 3apsAfoB. OCHOBBI JIEKTPOCTATUKU. DIEKTPU3ALUS
TE1 U €€ NPOsBIEHUE B NMPHUpPOAE U TexHUKe. ToueuHsldl 3apsia. 3akoH KyiioHa, rpaHuIbl €ro
MIPUMEHUMOCTH.

OnexTpuueckoe nosie. HampspkeHHOCTh M MOTEHIMAI 3JIEKTpocTaTHIecKoro noist. Cesi3b
Mexay HuMU. CHIIOBbIE JIMHUM W S3KBUIIOTEHUUANbHbIE MOBepxHOCcTH. [lome munons wu
mouiekyibl. Teopema Octporpanckoro-I'aycca (mepBoe ypaBHenne Maxkceinna). [Ipumenenue
teopeMbl Octporpaackoro-I'aycca. PaGota B anekTpuyeckoMm Tmonie, MOTeHIHMan. Bropoe
ypaBHeHHE MakcBema s 3JIEKTPOCTAaTHKU. OJIEKTPOEMKOCTb, KOHJEHCATOpBl. OHEeprus
anekTpocrarnyeckoro  mons. llome B cpeme,  IuaseKTpudeckas — IPOHULAEMOCTb.
DIIeKTpOoCTaTUYECKas 3allHTa.

[lonapuzanusa nuaaeKTpUKOB. IIpOBONHUKYM M NHANEKTPUKH. IUIIONB B 3JIEKTPUUYECKOM
nosie. Bunapl monsipuzanuy AMAIEKTPUKOB (JIEKTPOHHAS, MOHHOTO CMEIICHMS, AMIOJIbHAS).
[Tonsspu3yeMOCTh aTOMOB U MOJIEKYJ. DJIEKTPUYECKOE I0JIE B IUANIEKTpUKE. [{udniekTpudeckas
INPOHUIAEMOCTh, €€ 3aBUCHUMOCTh OT TEeMIEepaTypbl. DJEKTpocTaTUYecKass HWHIYKIUS.
CerneroanexkTpuku. DnekTpersl. [Ibe30anexkrpuueckuii a3 dekr.

[TocTostHHBIM  dyeKTpUYeCKH TOK. IIOCTOSHHBIA DJIEKTPUYECKUH TOK. Y CIIOBHS
CYLIECTBOBAaHMSI M XapaKTEPUCTHKM IIOCTOSIHHOTO TOKa. bBHOANEKTpuYeckuil moTeHIuan u
ouoroku. Tok mpoBogumoctu. dopmynupoBka 3akoHa OMa a8 3aMKHYTOM Lienu, ee
OJIHOPOJAHOTO M HEOAHOPOJHOTO YYacTKOB. TepMOMETpBI CONPOTUBIEHHS U AIEKTPUUYECKUE
TeH3oMeTpbl. Hu3ko- M BbICOKOTEMMepaTypHas cBepxmpoBogumocthb. IlpaBuna Kupxroda u
OPUHIUIB pacueTa 3JIEKTPUYECKUi Iened. DIeKTpUYecKHe MpoIecchl B OMOJIOTMYECKUX
00BeKTax. DJIEKTPOIPOBOAUMOCTh PACTUTEIBHBIX U KUBBIX OPraHU3MOB, €€ MPUPOa U METOJIbI
pErucTpanyH.

MarnuTtHoe mnone. DJIeKTpOMarHuTHas MHAYKIUSA. MarantHoe mone 3emiuu. IIpupona
MarHMUTHOTO NoJis. BEeKTOp MarHMTHOM MHIAYKIMH. MarHuTHBIA NOTOK. 3akoH buo-Casapa-
Jlanaca ¥ mpuMepsl pacueTa MarHUTHOTO TOJISI IPOCTEHIINX KOHTYPOB C TOKOM. MarHuTHoe
noJsie ABMXKyulierocs 3apsana. Cuna Ammnepa u cuna JlopeHna. B3aumonencTsue napauieabHbIX
TOKOB. MarduTHEIE CBOMCTBA BEIIECTBA.



SIBneHME DIEKTPOMAarHUTHOM MHAYKLUUHU. OJEKTPOABMXKYIIAs CHJIA  HMHIYKIHH.
OJIEKTPOHHBIA MexaHu3M BO3HUKHOBeHUs OJJIC wuHAykKuuu. SBIeHHe CaMOMHAYKUUH U
B3aMMHOM MHIyKIUU. MHAYKTUBHOCTH cosieHouzaa. Toku Dyko. DHeprus MarHuTHOroO MOJIS.
BuxpeBoe anextpuueckoe nosie. Tok cMmemeHus. DiaeKTpoMarHuTHoe noiie. IIpoucxoxaeHue
OMOTOKOB. DJIEKTPOMAarHUTHbBIE I0JISI )KUBBIX OPraHU3MOB. DKCIEPUMEHTAJIbHbBIE IPOSIBICHUS
3JIEKTPOIMHAMMUYECKUX SIBICHUH, 3JIEKTPOMAarHUTHBIE CENapaToOphl B arpOMHKEHEPUH.

DNEeKTPUUECKUH TOK B razax M pacTBOpax 3JIEKTPOJIUTOB. DJIEKTPUUYECKUH TOK B rase.
[Tpoueccyl HOHU3ALMU U PEKOMOUHAIIMU. DJIEKTPOIPOBOJAHOCTH CIIa00MOHU3UPOBAHHBIX T'a30B.
[TonsTHe O mIa3me.

DNEKTPUYECKHUM TOK B JKUJIKOCTU. DIIEKTPOIN3. XUMUYECKUE NCTOUHUKHU ToKa. [IpuHnmn
JIEHCTBUS aKKyMyJrsiTopa. u3nueckoe AEMCTBUE MIEKTPUUECKOr0 TOKa.

DIEeKTpONPOBOJHOCTh METAIIOB U MOJYIPOBOAHUKOB. OCHOBBI 30HHON TEOPUU TBEPAOTO
Tena. 3aloJHEHHBIE U HE 3aIl0JIHEHHBbIE 30HBI. [IpOBOAHMKM, MOIYIPOBOJAHUKH U HU30JSATOPHI.
3anonHenue sSHepreTudeckux ypoBHed. [Ipunnum Ilaynu. CoOcTBeHHass W TpUMeEcCHas
IIPOBOAMMOCTH NOJIYIPOBOAHUKOB. DoToconpoTuBieHne. TenaoBu30psI.

KoHnrtakTHble 1 TepMO3neKkTpuyeckue siBineHus. [lorennuansHas siMa, Yposenb depmu 1
pabora BbIxoJa. TepMOAIEKTpOHHAs SMUCCHUS. DJIEKTPOHHBIE JaMIIbl. JIaMIIOBbIE BBIIPSAMUTENIN
U YCWINTEIM I[EPEeMEHHOr0 TOKa. OJEKTPOHHO-Ty4yeBas TpyOka U ee NpHUMEHEHHE B
COBPEMEHHOM TEXHUKE.

KoHTakTHass pa3HOCTh MOTEHUMATIOB. TepMO3JIEKTpUUECKHE sABJIECHHS. Tepmomnapa u
TEPMOAJIEMEHT. Y CTPONCTBO U MPUHLIMII paboThl p-N-niepexoza. IloaynpoBogHUKOBEIE TPUOOPHI
Y UX UCIOJb30BAHUE B arPOTEXHUUYECKUX UCCIEAOBAHUAX.

DONeKTpOMarHuTHbIE  KoOJieOaHUsT W BOJHBL. ~ ODJEKTPOMAarHUTHOE  MOJE |
3JIEKTPOMAarHUTHbIE BOJHBL. M3nydeHue, reHepanus, nepenada M IOPUEM 3JIEKTPOMArHUTHBIX
BoJH. [Iporecchl nepeaayn MeKTPOMarHUTHBIMU BOJIHAMH B OMO00OBEKTaX M UX MPUMEHEHHE B
ABTOMAaTU3UPOBAHHBIX TEXHOJIOTHS MIPOU3BOCTBA, nepepaboTku u XpaHEeHUs
CENIbCKOXO3SUCTBEHHOW MpoAyKuuu. dusnyeckoe W OHOIIOTHYECKOE ACWCTBUE ONTHYECKUX
W3JIy4€HHUI Ha paCTUTEIbHBIN U )KUBOTHBIA MUD.

Pa3nen 4. Onruxka.

BonnoBass u reomerpuueckas onrtuka. KopryckynspHas U BOJHOBas TEOPUU CBETA.
DneKkTpoMarHuTHas Teopus cBeta. [IoHsATHE 0 KBaHTOBOW TEOPUU CBETA.

OCHOBBI I€OMETPUYECKON ONTHUKH. 3aKOHBI OTPAKEHUS M IPEJIOMIICHUS CBETA, MOJIHOE
BHyTpeHHee oTpaxeHue. I[Ipubopsl reomMeTpuuyeckol ONTUKW: JIMH3bI, JIYyIbl, 3€pKala,
Mukpockon u T.1. @oromerpus. Cuna cBeTa, CBETOBOM NOTOK, OCBEIIEHHOCTh. [lormomenue
cBeta. [loHsiTHe 0 PU3MOTOTHYECKOM JACHCTBUU CBETA.

SIBeHus, onuchIBaeMble BOJHOBOM Teopuell cBera. MHTepdepeHIus cBeTa, yCIOBUS
NOSIBJIGHUS ~ CTaTMYECKOM  MHTep(QEepeHLMOHHOW  KapTHHBL.  [IpocBeTiieHMe  ONTHUKH.
Hutepdepomerprl, ux ucnonpzoBanue. udpakuus, nudpakius OT IIETH, AUPpaKIHMOHHAS
pemierka. [lonsitue o ronorpaguu. PeHTrenoBckas AU pakius, peHTT€HOCTPYKTYPHBIN aHAJIN3 U
ero nmpuMeHeHue K OuonormdeckuM oOwbekTam. IIpoctpancTtBenHas ctpykrypa JHK u PHK.
Pazpemraroniast cnocoOHOCTh ONITUYECKUX TPUOOPOB.

Ceer m BewiecTBO. OJEMEHTHl ONTUKH aHU30TPONHBIX cpeA. EcTecTBeHHBIN U
noJIIpU30BaHHbIN cBeT. [lonspusanus cBera Npu OTpaXEHUH U MPeIOMIIEHHUH. 3aKoHbl Maitoca
u bprocrepa. /IBoitHoe nydyenpenomueHue B kpuctamax. [lonsgponnpsl. OnTuueckas akTUBHOCTD,
caxapoMeTpHsl, UCIOJIb30BaHUE SIBJICHHS BPALEHUS IJIOCKOCTH MOJSPU3ALUN B MOJIEKYIISIPHOI
6uonoruu.

Hucnepcus cBera. CriocoObl HAOIIOACHUS JUCTIEPCHH CBETA. Teopus NUCTIEPCUM CBETA.
Hopmanenas u aHomanpHas aucnepcuu. llormomenue cBera, 3akoH byrepa. Cnekrtpsl
MIOTJIOIIECHMS, MOJIEKYJISIPHBIN CHEKTpaibHbI aHanu3. PaccesHue cBera. PaccesHue cBera B
atMocdepe. buopusndeckue sBICHUS IpU B3aUMOICHCTBUN CBETA C BELIECTBOM.

KBanroBas ontuka. M3nyueHue U norioiieHrue TemIoBoi sHEpruu. AOCOIIOTHO YepHOE
teno. 3akoHel Kupxroga, Crepana-bonasiumana, Buna. HeBo3MOKHOCTE O0O0BSICHEHHS 3aKOHOB
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TEIUIOBOTO M3JIy4YE€HHs BOJIHOBOM Teopuel cBera. KBaHTOBBIM Xapakrep u3imydeHHs. KBaHTBHI
(poronsl) U ux xapakTepucTuku. [emnosnepreruxa. [IpuMeHeHHEe COTHEYHOTO H3Ty4YEHUS B
AIIK.

Buemnnii, BHyTpeHHMH W BeHTWIbHBIM (oTodddexr. HccnemoBanus CromneTona.
VYpaBuenue DiHIITeiHA 17151 BHEmHETO hoTodddexTa. DoTorneMeHTH U (HOTOYMHOKHUTETH, UX
NpUMEHEHHEe B aBTOMAaTHKe M (OTOMETpUHU. XEMODJIEKTPOMAarHUTHas OHOPHEpreTHKa |
ouounnpopmaruka. McnonszoBanue CBY-, UK- u Y®-usznyuenuit B texnonorusx AIIK mms
nepepaboTKU U XpaHEHHsI MUIIEBOM MPOTYKIUH.

Paznen 5. Atomuas pusuka

Crpoenue atoma. DJIeMEHThl KBAaHTOBOM MexaHMKU. Mopenb atoma TomcoHa. OnbITbI
Peseppopna mo paccesHuro anbda-yactur. SnepHas Mojenb aroma, €€ TPYTHOCTH.
3akoHOMEpHOCTH B aTroMHbIX crnektpax. [loctynatel bopa. Onbir ®@panka u ['epia. bopoBckas
TEOpHUsi aToMa BOJOPOJa U BOJOPOAHONOJOOHBIX MOHOB, €€ HenocTaTku. KBaHTOBBIE uucia.
MHOro31€eKTpOHHBIE ATOMBI U IEPUOIUYECKUI 3aKOH MeHeneeBa.

OTKpbITHE PpPEHTICHOBCKMX JIyded UM €CTECTBEHHOM paJuOaKTHUBHOCTH. Bubl
PaAMOAKTUBHOIO pacnaza W M3JIyYEeHUW. 3aKOH paguoaKTUBHOro pacmnana. CtpoeHue aroma.
CrabunbHble W paguoakTHBHBIE H30TONBL. COBpEMEHHBIE METOIBl  PATUOXMMHUU U
paguo6uonorun. IIpobGremsl pamumoskonoruu. Ilpupoma Bo3AEHCTBHS — paguOaKTHUBHOIO
U3JTY4CHHUS Ha KHUBBIE OpraHu3Mbl. KocmMudeckuit poH 1 MyTaIum.

CroHTaHHOE M MHIYLIMPOBAaHHOE U3IyYeHHE aTOMOB, KBAHTOBBIE T€HEPATOPHI (J1a3epsl),
UX HMCII0JIb30BaHME, IEPCIIEKTUBbI IPUMEHEHMs (ceMuHap). buonoruueckoe nelcTBre ga3epHOro
U3IIy4EHHUS.

AtomHOe sapo. OOmume ceaeHust 00 aTOMHBIX siapax. Hykimonel. CTpoeHme sep,
MPUPOJA SIIEPHBIX CUJI, YCTOWYUBBIE U HEYCTOWUUBBIE sipa. MICKycCTBEHHAs! paguOAKTUBHOCTb.
OHeprus cBsi3U M Je(PEeKT Macchl aTOMHOro sijapa. MexaHus3Mm siaepHBIX peakuuil. Peakuuun
neneHus u cunresa. LlenHble siaepHble peakuuu. TepmosiaepHble peakiuu. JDHeprus CojHUa U
3Be3]. Kocmuueckue nydu. DieMeHTapHble yacTulpl. [IpuMeHeHne painoakTUBHBIX W30TOIOB.
buonornueckoe AENCTBHE HMOHU3HMPYIOLIMX HM3IYyYEHUW M 3ammTa oT HuUX. Mcnonb3oBaHue
SAIEPHOU dHEPrur. ATOMHAsI SHEPTUS U OKpYXKaroIas cpea.

4.3 Pa3znennl AMCHUNIMHBLI 1 BUJ 3aHITHH

[Ipaktuueckue | Jlabopatopusie | CPC | Beero
Ne m.o. | HammenoBanue D) (5911717 QU ERN— SAHSTHS
pazzenoB yueOHOM
JTUCIUTLTAHBI
1 | ®usnueckue  OCHOBBI 3 20
MEXaHHUKHU
2 | Cratuctuyeckas 12
¢duzuka u 8
TEPMOIUHAMUKA
3 | DiekTpudecTBO " 3 16
MarHeTu3M
4 | Ontuka W aTOMHas 3 16
¢duzuka
Bcero 32 64
O0béM
Ne Tema 1abopaTopHOro MpaKTUKyMa B
paboThI gyacax




Paznens [ u II. ®usnyeckue OCHOBBI MEXaHUKH M MOJIEKYISIPHON (DHU3HUKH.

1. | Benaenuwe. U3mepeHue (Pu3NUECKHMX BEIMYMH ©  KJIacCHUpUKAIUSI 2
IIOTPEUTHOCTEM.

2. | Onpenenenue koddduumeHTa TpPeHHs CKOJBXKEHUS C  [OMOILBIO 4
TpruOoMeTpa.

3. | UccnenoBanue 3aKOHOMEPHOCTEH AMHAMHMKH BpAlATEIbHOTO IBUKCHUS 4
TBEPIOTO TeJla ¢ MoMoIbio MasiTHUKa ObepOeka.

4. | V3ydeHue 3aKOHOB COYJapEHUS TE. 4

5. | U3ydenue xosnebanmii PuU3NIECKOro U MaTEMAaTUYECKOTO MAITHUKOB. 4

6. | W3ydenue 3aryxaroumx KojaebaHuil NpyKMHHOTO MasiTHUKA. 2

8. | Ompenenenue OTHOIICHHUS TEIUIOEMKOCTEH Tra3za MeroaoM Kiiemana- 4
Je3opma.

9. | Onpenenenue ko3pduUEHTa BI3KOCTH KUAKOCTH MeTo1IoM CTOKCa. 4

10. | Onpenenenue KOIPPUIMEHTa MMOBEPXHOCTHOTO HATSHKEHUS METOJOM 4
OTpbIBA KOJIbIIA

Paznen I11. DyekTpuyecTBO U MarHeTU3M

11. | Ilpumenenue 3akoHoB Oma u Kupxroda ans pacdyéra sieKTpUYECKUX 2
LEIEH.

12. | Onpenenenue TOPU3OHTAIBHOM COCTABISAIONICH WHAYKIWA MarHUTHOTO 2
1oJist 3eMJIu

13. | I3yueHue 3aBUCUMOCTH CONPOTUBIICHUSI METAIIJIOB U MOJIYIIPOBOIHUKOB OT 2
temneparypsl (YUPC).

14. | I3yuenue paboThl TPEXINEKTPOAHOMN JIAMITBI M CHATHE €€ XapaKTEPUCTHK. 2

15. | I'pagyupoBka Tepmonapsl 1 onpeaenenue ee tepmo-2C . 2

16. | U3yuenue aJIeKTPUUECKUX CBOMCTB p-n mepexoa. 2

17. | CHATHE XapaKTEPUCTUK MTOJIYTIPOBOIHUKOBOIO TPUOAA . 2

18. | Custue XapaKTePUCTHUK BEHTUJILHOTO dorornemenTa u 2
¢doroconporusienus (YUPC)

19. | Onpenenennie ko3¢ ¢UIMEHTa CaMOMHAYKIMHM, EMKOCTM M IpPOBEpKa 2
3akoHa OMa ISl I TIEPEMEHHOT0 TOKA.

Pasnenst IV . OnTuka u aromuas ¢pusnka

20. | Onpenenenne TOKa3aTels NPETOMIICHUS W JIUCIIEPCUU JKUIKOCTH C 2
MOMOIIIBIO peppakTomeTpa

21. | Onpenenenne paguyca KpUBU3HBI JUH3BI C TOMOIIBIO KoJiell HproToHa. 2

22. | Onpenenenre NOIUHBI CBETOBOM BOJHBI C TOMOIIBI0 AU(PPAKIIHOHHOM 2
PpELIETKU.

23. | Onpenenenrue KOHIGHTpAllMd caxapa B pPacTBOpe C  IMOMOIIBIO 2
MOJISIPUMETPA

24. | Onpenenenue nocrosinHol Credana-bonbiiMana ¢ TOMOIIBIO MHPOMETPA. 2

25. | CHATHE CBETOBOM M BOJBTAMIIEPHOUN XapaKTEPUCTHK (OTOAIEMEHTA. 2

26. | UccnenoBanue paboThl GOTOIIEMEHTOB, IPUMEHSEMBIX B IPOMBIIUIEHHON 2
DIIEKTPOHUKE.

27. | UccnenoBaHue crieKTpa BOJOPO/Ia U OIpeielieHne MocTossHHOM Pundepra. 2

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
O0beM ayauTOpHBIX 3aHATUH Bcero 96 vacoB, B T.4. JIeKUMHU 32 4acoB, JJaOOpaTOpHBIE
paboThI 64 yaca, MPAKTHUECKHUE 3aHATUS YacoB.

30 % (28 yacoB) — 3aHATHS B UHTEPAKTUBHBIX (hopMax OT 00beMa ayJAUTOPHBIX 3aHATHH.
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Cemectp | Bun Hcnons3yeMble  HMHTEpakTHBHBIE  oOpa3oBaTenbHbIe | Koi-BO

3aHATHUS | TEXHOJIOTUU U TeMa 3aHSITUS 9acoB
(J1, JI3,
I13)
1 JI [IpobGnemHuas JIEKLIUS 10 TEME «MexaHuka | 2
BpAIIATEIHHOTO JIBUKCHIS.
1 JI3 Bupryansnas nabopatopHas padota no teme «/|Bmwkenue | 2
B T10JIC CHJTBI TSDKECTH
1 JI3 BupryanpHas nmaboparopHas pabora mo Teme «3aKoH | 2
COXPAHEHUS YHEPTUHU U UMITYIIHCA
1 JI [Ipobnemuas nexkumst 1o Teme «Btopoe Hawano | 2
TEPMOJMHAMUKHU. JHTPOIIHSL.)
1 JI3 BupryansHas nmaboparopHas pabora nmo teme «Terora. | 2
Buytpennss sneprus. Padora.»
1 J3 Bupryanpnas naboparopsast pabota mo teme «TeruioBoii | 2
JIBUTATEITh)
1 JI3 Bupryanenas ~ maboparopHas  pabora 1o Teme | 2
«Mcnapenune. Konnencanus. PeanbHblil raz»
1 JI [Ipobnemuas nekuus no teme «lIpumeHeHue Teopemsl | 2

l'aycca K pacueTy HEKOTOpBIX 3JIEKTPOCTATUYECKUX
IIOJIEW B BAKYyME»

1 J [IpoGnemuas nekuus 1o Teme «DIEKTpOMarHuTHas | 2
WHIYKITHS.

1 JI [IpoGnemHuas nexius no teme «PagnoakTUBHOCTDY. 2

1 J Jlexuusi-BU3yanu3amus 1mo TeMe «Y CTpOoiCcTBO U MPUHLUI | 2
paboThI Ta3epar.

1 J3 BupryanpHas ~ nmaboparopras ~ pabora 1o  Teme | 2
«Dotorddekr. Dpdext Komnronay.

1 3 Bupryanpnas =~ naGoparopnas  pabora 1o  Teme | 2
«M3myuenne aToma BOJOpOIay.

1 I3 Bupryanenas ~ nmaboparopHas — pabota mo  Teme | 2
«PannoakTUBHBIN pacnamgy.

Wroro: 28

6. YdyeOHO-MeToaHYecKoe oOecnedeHHe CAMOCTOSITEIbHONH PadOThI CTYJAEHTOB.
OneHouyHble CcpeACTBA IS TEKyLIero KOHTPOJISI YCIIeBAEMOCTH, IPOMEKYTOYHOM
aTTecTAlMHU 110 UTOraM OCBOCHMS M CUUILIHHBI.

KoHTpobHBIE BONIPOCH! 17151 CAMOIIPOBEPKU

1. Mexannueckoe nBuxeHue. [loHsTue warepuanpHOil Touku. Cuctema oTueTa.
Tpaektopust. Ilepememenne. CpenHss M MIHOBEHHas CKOpPOCTH. PaBHOmMepHOoe U
HEPaBHOMEPHOE JBWXKEHUA. YCKOpeHHe. HopMmambHOE M TaHI€HIMAIbHOE COCTABIISIOLINE
yckopenus. IIpsMonuHenHoe ABMKEHUE MaTepruaibHON TOYKU. POPMYIIbI IIyTH U CKOPOCTH IIPH
PaBHOYCKOPEHHOM JIBH>)KECHHH.

2. Kunematuka BpalaTeiabHOTO JBUKEHUS. YTIIOBOE MEpeMElIeHNe, YIIoBas CKOPOCTh,
yrioBoe yckopenue. Ilepuon oOpamienus, dactora BpamieHus. CBsS3b YIJIOBBIX M JIMHEHHBIX
XapakTepucTHK. opMyIbl IyTH U CKOPOCTH IIPH BPAIATEIbHOM JBUKECHHH.

3. Jlunamuika. 3aKOHBI TUHAMUKH, TPAHUIIBI WX MPUMEHEHUs. VIMIynbe Tena, UMITyIIbC
CUJIBL. 3aMKHYTasi MEXaHUYeCKasi CHCTEMA. 3aKOH COXPAHEHHUS UMITYJIbCa.

4. Cuiibl ympyroctd, mpUuMHa UX BO3HUKHOBeHUS. Jledopmanus, BUAbI aepopMariii.
3axoH ['yka. Moayne ynpyrocru.

5. Cuna tpenus. [Ipuunnsl ee Bo3HUKHOBeHUs. Bunbl Tpenus. Koadduunent tpenus.
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6. 3akoH BCEeMHPHOTO TATOTEHHs. PU3NYECKUNA CMBICT TPABUTALMOHHOM MOCTOSHHOM.
VYckopenue cBoboHOTO Nagenus. Cuia Tsokectu. Bec Tena.

7. Paborta, MOUIHOCTb, €IWHHULIBI U3MepeHus. OHeprus. Kunernueckas u
NOTEHLIMAIbHAs DHEPIUs Tella. 3aKOH COXPAHECHUS U IIPEBPAILCHHs SHEPTUU.

8. BpamarensHoe nBmkeHue TBEPAOro Tena. MOMEHT Bpalfaromei cuiabl. MOMEHT
WHEPLHUHA MAaTEPUAIbLHOM TOYKH, Tesla. OCHOBHOM 3aKOH JIMHAMUKH BPalaTEIbHOIO JBMKCHUS.
Kunernyeckas 3Heprust BpaaTeabHOro IBUKEHUS.

9. T'apmonumueckue kojeOaHus. YpaBHEHHE IapMOHUYECKUX KojleOaHMH. AMIUIMTYJA,
nepuo, dactora, (aza. CMerieHne, CKOpocTb, YCKOPEHUE TPH KOJIeOATSIIbHOM JIBUKCHHUU, UX
rpadgudeckoe n300pakeHue.

10. 3aryxaromue konebaHus. YpaBHEHHE 3aTyxaoommx kosnebanuil. Koaddurment
3atyxaHus. Jlorapudmuueckuil feKpeMeHT 3aTyxaHus. BelHyKaeHHble Kosiebanus. Pe3onaHc.

11. Bonna. [lonepeunsie ¥ MpoI0JIbHBIE BOJHBL. Y paBHEHHUE BOJIHBI, YIMHA BOJIHBI.

12. Axyctuka. 3BykoBbie BoJiHBIL. [lopor cibimmmocts, 6oseBoit mopor. CyObeKTUBHBIC
XapaKTEPUCTHKH 3BYKa: BBICOTA, TEMOP, TPOMKOCTb. YIIBTPa3BYK, ero npuMmeneHue. Mudpaspyk.

13. Tlonstue wuneanpHOro rasza. [a3zoBeIii mpomecc. M3oTepmuveckuii, M300apHBINH,
M30XOPHBIH, ainabaTHbIi npouecchl. ['a30Bbie 3aKOHBI.

14. VYpasuenue MenpeneeBa — Knanelipona. OcaoBnoe ypasuenne MKT.

15. Yucno creneneil cBobobl. BHyTpeHHss sHEprus uaeanbHoro rasa. CpenHsas AjauHa
CcBOOOIHOTO TIpo0Oera.

16. SlBnenms mepenoca B razax. duddysus. Puzmueckuit cmpicn KodpdummeHTa
mupdy3un. TernonpoBogHOCTb. Pu3nuecKuil cMblca Kod(p@UIMEHTa TEIIONPOBOJHOCTH.
Buytpenne tpenue. @usnueckuii cMbIch K03 puiimenTa BHyTpeHHETO TPEHHUS.

17. Kpucramnmueckoe crpoeHue TBEpaoro Ttena. Kpucrammueckas —pemérka.
AHnzorponusi. MoHo- u nonukpuctauibl. M3otponus. Buasl kpucramnos. TemnoBoe ABMKEHNE
4acTUL B KpucTa/liax. TemnnoBoe pacliMpeHne TBEPIBIX TEIL.

18. XapakTepucTHKa XHIKOTO COCTOSHHUSA. TemioBoe IBM)KEHHE YacTHIl. BS3KOCTbH
#uaKkocTH. 3akoH Ctokca. BoiBon ¢popmyisl BszkocTu MetogoM CTokca.

19. IloBepxHOCTHOE HATsKCHHE. JIOMONHUTENBHOE [ABJICHUE IO WCKPUBJIICHHOM
noBepxHocTei0. Popmyna Jlamnaca. KanusuispHele sBIeHUS.

20. dazosble mpeBparieHus. Juarpamma paBHoBecus (a3. PeanbHbiii ra3. YpaBHeHHE
Ban-nep-Baanbca. Kputnueckoe cocTosIHME BELECTBA.

21. OcHoBbI TepMoauHaMuku. OOpaTuMbIe W HeoOpaTUMBbIe Tporiecchl. [lepBoe Havaio
TepMoAuHaMUKu. [lepBoe Hayalo TEpMOIMHAMUKH JUI U30IIPOLIECCOB.

22. Bropoe Hauano tepmoanHamuku. Lukin Kapro. Cxema paboThl TETUIOBOW MalWHBL.
Ourponus. CpoiicTBa 3HTponuH. IIpuHINI BO3pacTaHus SHTPOIHH.

23. DnexTpocTaTHueckoe moie. HanpsokeHHOCTh AneKTpocTaTudeckoro moisi. CHiIoBbIie
auHUM, UX cBoiictBa. [loTok BekTtopa HampsbkeHHocTH. Teopema Octporpanckoro-I'aycca.
[Tpumepsl ee npumMeHeHHUs (paBHOMEPHO 3apsDKeHHas OECKOHEYHasl MJIOCKOCTh, MOBEPXHOCTHO
3apspkeHHas cdepa).

24. Pabota mpu TmepeMelIeHWuH 3apsga B AJEKTpocTaTudeckoM mode. lloTenmman
IIEKTPOCTATUYECKOTO MOJIsI. DKBUIIOTEHLINAIbHBIE TIOBEPXHOCTH.

25. [lpoBoHUKM B DJEKTPUYECKOM  TIOJ€.  DIEKTPOCTaTUYeCKas  HMHIYKIIHWS.
DNEeKTPOEMKOCTh IPOBOIHUKA.

26. Dnexrtpudeckuid Tok. Crna Toka. Hampspkenue. 3akon Oma [uist ydacTKa IeTH, JUTs
nosiHoM nenu. ConpotusiieHue. SIBieHne cBEpXNpoBOAUMOCTHU. 3akoH J[koyis-JIenna.

27. Tox B wMmeramax. Kiaccndeckas Teopusi NPOBOAMMOCTH MeTauioB. Hammuawme
COIPOTHBIIEHUS B METaJIJIaX, €r0 3aBUCUMOCTb OT TEMIIEPATYPBHI.

28. Tox B momymnpoBogHUKax. CoOCTBEeHHass W  TpPHUMECHas  IPOBOJUMOCTD
HOJYIIPOBOIHUKOB. P-N mepexoz.

29. ToK B AJIEKTPOIHUTAX. DJICKTPOIUTHYECKAS JUCCOIManysl. 3akoHbl Dapases.
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30. Tok B razax. HecamocTOATENbHBI M CaMOCTOSITEIbHBIN Ta30BbIe pa3psibl. THIIbI
CaMOCTOSITENILHOTO Ta30BOT0 pa3psia.

31. KontakTHas pa3HOCTh moTeHIMaI0B. PaboTa Beixona. TepMomnapa u ee mpuMeHEHHE.

32. MarnutHoe mojne. CuioBble JIMHUM MAarHUTHOro 1mosis. Bektop MarHutHoOi
uHaykuuu. IloTok BekTopa MarHuTHOM uHAYKUMH. 3akoH buo-Casapa-Jlamnaca, ero
pUMEHEHHUE AJI pacuéTa MarHUTHBIX MOJIeH (KPyroBOro ToKa, MpsiMOro TOKa, COJICHOUA).

33. Cuma Ammepa. BzaumopeiictBue napamiensHbix TokoB. Cuna Jlopenna. JBmkeHue
3apsKEHHBIX YACTHIL B 3JIEKTPUYECKOM U MarHUTHOM TOJISIX.

34. DnextpomarHutHass uwHAyKnus. [IpaBuno Jlenma. 3akoH  3IEKTPOMAarHUTHOM
UHAYKIINU.

35. Camomnnykuus. MHIyKTUBHOCTb. DHEPTHSI MATHUTHOTO TOJISL.

36. Ilpupona ceera. KopmycKynsspHO-BOJIHOBOH Ayalnu3M.

37. OtpakeHHE W TPEIOMIICHHE CBeTa. AOCONIOTHBIA M OTHOCHUTENBHBIN IMOKa3aTelIn
npenomiieHus cpensl. [lonnoe orpakenue. Tonkas auH3a. OCHOBHBIE MOHATHUS (ONTHYECKAs! OCh,
ONTUYECKUH IIEHTP JHUH3BI, (POKyC, onTHueckoe n3odpaxenue). @opMmyna TOHKOH JTHH3HI.

38. Unrepdepennus cera. HeoOxomumoe ycioBue HabOmoaeHUsS WHTEp(EepeHINH
cBeTa. YcCIOBUE HAOJIOJEHUS MAaKCUMyMOB UM MHUHUMYMOB MHTEHCUBHOCTH cBeTa. Pacuer
untepdepenmonnoit kaprunsl. Konbia Hetotona. [lpumenenue nurepdepeHmu.

39. Mudpakuus cera. OOBsICHEHHE SBICHUS IUPPAKIUKM HA OCHOBE IPHUHIIMIIA
['toiirenca-®penens. dudpakuus Ha omHod menu. Judpaknuonnas pemerka. Paspemaromas
CHOCOOHOCTH MU(PAKIIMOHHON PEIIETKH.

40. EcrecTBeHHBIM W moispu3oBaHHbIM cBeT. [lonydyeHue MOISPU30BAHHOTO CBETA.
3akon Maioca. JIBoitHoe mydenpenomieHue. CBoHCTBa OOBIKHOBEHHOTO M HEOOBIKHOBCHHOTO
nyyeil. [lonspuzanus cBeTa Mpu OTpaXeHUH OT JUANIEKTpUKa. 3akoH bprocrepa. SIBienue
BpallleHUs IUIOCKOCTH MOJISIpU3aLUHU.

41. TemnoBoe wuziydeHue. AOCONIOTHO YEpPHOE TENO. 3aKOHBI TEIMJIOBOTO H3IIyYEHUs
(Credana-bonpimana u Buna).

42. ®otodddexT, ero Bunabl. 3akoHsl potorddekra. YpaBHeHHE DUHIITEHHA.

43. Crpoenue atoma. llmanerapuas moxmens atoma Pesepdopnma. KBantoBas teopus
crpoenus aroma. [locrynarsr bopa.

[TpumMepb! KOHTPOJIBHBIX pabOT

Bapuanr 1.

1. ABTOMOOMIL Macco M=I1T, JBWXKYyIHUHCA cO ckopocThlo V=54 KMm/4,
OCTaHaBIUBaeTcs 3a t=6c¢. BoIuncauTh TOPMO3HOM MYTh U CUITY TOPMOYKEHHUSL.

2. CchopmynupyiiTe OCHOBHBIE 3aKOHBl MEXAaHHKHM W TPUBEAUTE TMPUMEPHI HX
MIPOSIBIICHUSI.

3. YeMm 00ycioBI€HA IPOBOUMOCTH PACTBOPOB AJIEKTPOJIIUTOB U KaK OHA 3aBUCUT OT
TeMIepaTypbl?

Bapuanr 2.

1. Jns mogabema 3epHa Ha BhICOTY h=10 M yCTaHOBWJIM TPAHCIIOPTEP MOIIHOCTHIO

N=4 kBt. Omnpenenutb Maccy 3epHa, MOJHATOro 3a Bpemsa t=8 u paboTsl TpaHcHopTepa.
Koad¢uimenT nonesHoro neicTBUs yCTaHOBKU NMPUHATH paBHBIM 1= 13,6%.

2. KakoBo 3Hau€HME CUJIBI TPEHUS B IPUPOJIE U TEXHUKE?

3. [TosicHUTE CYTh 3JIEKTPOHHOM U IBIPOYHOM MPOBOAMMOCTH IOIYIPOBOJIHHUKOB.
Bapmuanr 3.

1. MaxoBuk ¢ MOMEHTOM nHepuuu =45 KrM” HaUHHAET BpaIniaThCs 1 3a Bpems =5 C

€ro yrioBasi CKOpOCTb Bo3pacTaer 10 ®=62,8 pan/c. OnpeaeanuTb MOMEHT CHIIbI, IEHCTBYIOIIEH
Ha MaXxOBHK.
2. JlaiiTe CpaBHMUTEIBHYIO XapaKTEPUCTHKY BEIUYMH, ONPEIEISIIONINX MOCTYNaTENbHOE

BpamaTeJIbHOC IBUKCHUC.
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3. Kak 00BSACHUTH CONMPOTUBIICHUE MPOBOIHUKOB HIIEKTPUYECKOMY TOKY M OT KaKUX
MapaMeTpOB OHO 3aBUCHUT?

Bapuanr 4.
1. MosnoTuiapHbI OapabaH Bpamaercss ¢ 4acTOTOH v=20c*. Mowmenr WHEPLHN
Oapabana

1=30 krm?. OIpeseTnTh MOMEHT CHIIBI, TIOJ ASHCTBHEM KOTOPOro GapabaH OCTaHOBHTCS
3a Bpems t=200 c.

2. JlaliTe ompejelieHHe MEXaHWYeCKOW paOOThl W 3HEpruu. B yem cocTouT
pa3iauyune 3TUX MOHATUI?

3.Kak 0OOBSICHUTH CONPOTUBICHHE MPOBOAHUKOB JJIEKTPUYECKOMY TOKY U OT KaKUX
napamMeTpoB OHO 3aBUCHUT?

Bapwuanr 5.

1. ns cBapku ObLT MPUMEHEH Ta3, HAXOMALIMICS B OamioHe eMKocThio V=25 1 mpu
TeMreparype ,=27°C u naBnenun P1=20,2 MIla. Onpenenuth Maccy U3pacxo/I0BaHHOIO Tasa,
eCIM JaBIICHHE ra3a B Gamione crano P;=4,04 MIla, a Temmeparypa t,=23°C. OtHocurenbHas
MOJIEKYJIsipHas macca raza M=26.

2. Onumure XapakTep U3MEHEHHUS MEXaHUYECKON SHEPTUU CBOOOIHO MAJJAf0IIETo Tea ¢
BBICOTHI H.

3. B yem cocToMT pa3nuuue 3aBUCHUMOCTH CONPOTHUBJICHUS IOJYINPOBOJHUKOB U
METaJIJIOB OT TeMIIepaTypbl?

Bapuanr 6.

1. Onpenenuth TONIIMHY CIOSI CYTJIMHUCTOM MOYBBI, €CM 3a Bpems {=5 u uyepes
mwomans S=1 m° noBepxHocTH mpoxoaut Tertora Q=250 k/[x. Temmeparypa Ha MOBEPXHOCTH
[IOYBBI t1:250C, B HUKHEM CJIOE IT0YBBI t2:150C.

2. 3anuiuuTe OCHOBHOM 3aKOH JIMHAMHUKU BpALIATENIbHOTO JIBWKEHUS M JaiiTe
XapaKTEPUCTUKY BXOJSAIIUX B HETO BEJTHMYHH.

3. [Touemy pOBOAMMOCTH MOJYIPOBOJHUKOB YBEJIMYUBAECTCSI IIPU OCBELIEHUU €TO
MMOBEPXHOCTU?

Bapuanr 7.

1. Onpenenutb TrpaJUeHT IUIOTHOCTU YIJIEKUCIOTO ra3a B II0YBE, €CIM 4epes

momans S=1 M? ee moBepxHOCTH 3a Bpems t=1c¢ B arMoc(epy mpomen ras maccoii m=8107 kr.
Koadpduuuent mudpdyzun D=0,04 em?/c.

2. [TpuBeauTe MpUMEpH MPOSBICHUS 3aKOHOB COXPAaHEHUS UMITYJIbCa U MOMEHTa
UMITYJIbCA.

3. B d4em cocToMT CXOACTBO M pa3ivuue COOCTBEHHOM IPOBOJUMOCTH Yy TIO-
JTYIPOBOJHUKOB U PACTBOPOB JIEKTPOIUTOB?

Bapuanr 8.

1. Omnpenenuth Maccy rasa, npoaudyHaupoBasuiero 3a Bpems t=12 4 uepe3 mo-
BEPXHOCTh TOYBHI TJIOMIA]IHIO S=10 cM?, ecim koduruent nuddyzun D=0,05¢cm%/c.
[TnotHocTh ra3a Ha riyoune h=0,5 m paBHa p1:1,2'10'2 r/em’, a y NOBEPXHOCTH
p2:1,0'10'2 r/em®,

2. [TpuBeauTe mpUMepsl MPOSBIEHUS 3aKOHOB COXPAHEHUS UMITYJIbCa U MOMEHTa
UMITYJIbCA.

3. B yem cocTouT siBiieHHE TEPMOAJIEKTPOHHONH AMHMCCHUHM M TA€ OHO HAIIO MpHU-
MeHeHune?

Bapuant 9.

1. CKOJIBKO TEIUTOTHI MMPOUET Yepe3 miomanp S=1 M TIOBEPXHOCTH TIECKA 32 BPEMS

t=1 4, eciiu Temmneparypa Ha €ro MOBEPXHOCTH t1:200C, a Ha rmyoune h=0,5 m Temmneparypa
t,=10°C.

2. YTo MOXXKHO CKa3aThb O Bece JIETYMKA, COBEpIIAtoIIero Gurypy “mepraas netis’,
KOI'Ja OH HAaXOJUTCS B HIDKHEN U BerHeﬁ TOYKax d)HprI)I? OtBer NOATBEPAUTH pacdYeTaMHU.
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3. Yro Takoe 3MEKTPOMArHWTHasE MHIYKIHUA M KaK MCIOIB3YETCS ITO SBICHHUE IS
HOJTy4eHHS IePEeMEHHOTO TOKa?

Bapuanrt 10.

1. Omnpeznenuth BbICOTY h MOTHATHS BOIBI B CTEOJSIX PACTCHU C BHYTPCHHHUM
muamerpom 0=0,4 MM mox JneiicTBUEM KamwuIipHbIX cwil. CMadyMBaHHE CTCHOK CUUTATh
HIOJTHBIM.

2. Kak cBs3aHbl Mex1y cOOOH aMIUTUTY/Aa, CMELIEHHE, CKOPOCTh U YCKOPEHHE IpU
rapMOHHYECKOM KosieOaHUH?

3. Onummmre siBneHue snekrponusa. Chopmynupyiite nepseiii 3akoH Dapaaes u
ONUIINTE, KaK €r0 MOXHO MPOBEPUTH HA ONbITE?

Bapuanr 11.

1. CoBepmias muki Kapno, raz momyuusn ot HarpeBareins temioTy Q=1 kJ/Ix. Ckonbko
TEIUIOTHI ObLIO OTAaHO oxjaauTento, ecnu KII/[ naeansHol TemioBoit MamuHbl 25%.

2. Kakue npeoOpa3zoBaHUSI PHEPTUU MPOUCXOIAT IMPHU KOJIEOAHHMH MaTeMaTHYeCKOTro
MasiTHUKA?

3. Chopmymupyiite 3akoH OMa I TTOJTHOW 1€MW M MOSCHUTE €ro, UCXOsS M3 3aKOHA
COXpaHEHUS U MPEBPAIICHUS YHEPTUH.

BapuanT 12.

1. DNeKTpUYecKoe MoJie CO37aHo IByMs TOUeYHBIMU 3apsaamu (1=50 K u (=100
HKn. Paccrosnue mexnay 3apsgamu paBHo 10 cMm. ['me u Ha KakoM pacCTOSHUU OT TEPBOTO
3apsiia HAXOAUTCS TOUYKA, B KOTOPOW HAIPSKEHHOCTH TOJIs paBHA HYJIIO?

2. Uro Takoe pe3onanc? Kakoe 3HaueHHEe HMEET pPE30HAHC B TEXHHKE U B
OMoJIOrMYecKuX nporeccax?

3. Kak O6yayr Bectu ce0si qBa mapajieNibHbIX MPOBOJHUKA, 10 KOTOPHIM T€UYET TOK B
oaHoM HarpasieHuu? [louemy?

BapuanT 13.

1. Kakyto pa3HOCTh MOTEHIHMATIOB JIOJDKEH MPOWTH JJIEKTPOH, YTOOBI MPUOOPECTH
ckopocth V=20 Mm/c?

2. B deM cOCTOST OCHOBHBIC TOJIOKEHUS MOJICKYJISIPHO-KMHETHUYECKOM TEOpHUH?
Kakwue siBieHus q0Ka3bpIBalOT CIIPaBEAJIMBOCTh 3TOM Teopun?

3. B yem cocToWT CYyIIHOCTH SIBICHHS CAMOWHIYKIIMU M KaK OHO TPOSIBISETCS B
AIIEKTPUYECKUX LIETISAX?

Bapuant 14.

1. Kakoli 1rHbI HY)KHO B3STh HUKEJIIMHOBYIO MPOBOJIOKY ceueHueM S=0,05 MM st

YCTPOMCTBA KHUIATWIBHUKA, B KOTOPOM 3a BpeMs t=15 MUH MOXHO BCKHIIATUTBH BOZY 00BEMOM
V=1 1, B34TyI0 IIpU TeMIIepaType t=10°C? Hanpsokenue B cetn U=110 B, KII/ kunarunbHuka
N=60%, ynenpHas TEMI0eMKOCTh BoAbI ¢=4,2 kJ[x/(kr'K).

2. YeM oTiaM4aeTcss B3aMMHOE PACIOJIOXKEHHE U JIBIKEHHE MOJEKYJN >KUIKOCTH OT
B3aMMHOTO PACIIOJIOKEHHS U IBHYKEHUS MOJIEKYJI TBEPJIOTO TEla U ra30B?

3. B dyem 3akmiowaercs cymHOCTh (oToddpdexta u kak (HOPMYIUPYIOTCS €ro
3aKOHBI?

Bapmuanr 15.

1. Onpenenutb MOIIHOCTh W CHIY TOKa, MOTPEOISIEMYIO SJIEKTPOJBUTATEIEM,

OPUBOJASALIMM B JIEHCTBHE HACOCHYIO YCTaHOBKY, CHA0’KaIOIIYI0 BOJOH >KMBOTHOBOIYECKYIO
dbepMy ¢ CyTOYHBIM pacxojioM Bojabl oobeMoMm V=30 v°. Boja mojaercs Ha BbicOTy h=20 M.
KIIJ ycranoBku n=80%, Hanpsikenue B cetu 220 B, nBuratens padoraer t=6 4 B CyTKH.

2. ChopmynupyiiTe mnepBoe Hadajlo TEPMOJMHAMUKMA U 3allUIIMTE €ro s
M30IPOLIECCOB.

3. Chopmymnupyiite 3akoHbl GoTOodPdekTa M OOBICHUTE HX C TOYKH 3pPEHUS
KBaHTOBOU MPUPO/IbI CBETA.

Bapwanr 16.
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1. TepMmonapa Meab-KOHCTaHTaH conpoTuBieHneM Ri=12 Owm mnpucoennHeHa K
ragpbBaHOMETpY compoTtuBieHneM R,=108 Om. OnmuH cmaii TepMomapbl HaXOIUTCS TPH
temneparype t,=22°C, npyroii momemen B cror cema. Cmna Toka B memn 1=6,25 MKA.
[TocrosinHas TepMoniapbl €,=43 MxB/°C. UeMy paBHa TemmepaTypa B CTOI€ CEHa.

2. Kak Ha OCHOBaHMHM MOJIEKYJISIPHO-KUHETUYECKON TEOPUU OOBSICHUTH HPHUPOIY
BA3KOCTH B KUAKOCTAX U razax?

3. ChopmynupyiiTe 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, & TAK)KE IMOKAKUTE
Ha YepTeKe DJIEMEHThI, O KOTOPHIX B HUX UJET PEUb.

Bapuant 17.

1. PactBop r1imoko3bel ¢ koHueHTpanuen C=0,28 r/cM®, HanuTBI B CTEKJISTHHYIO

TpyOKy mmuHO# |=15 cM, moBopaynMBaeT MIOCKOCTh MOJISIPU3ALMH MOHOXPOMATHYECKOTO CBETA,
TPOXOJISIIEro depes dTOT pactBop, Ha yron @=32°. UeMmy paBHa  yxenbHas  BpAIICHHS
TJIFOKO3bI?

2. OnumuTe OAMH U3 METOJIOB ONpeAeaeHNus Kod(ppuineHTa BA3KOCTH.

3. Uro M Kak MPOMCXOIMT C IyYKOM OENoro CBeTa, MPOXOASAIIET0 4epe3 TPEeXTPaHHYIO
CTEKJIIHHYIO ITPU3MY?

Bapuanr 18.

1. Yron mnoBopoTa IUIOCKOCTH IMOJISIPU3ALMU TPU IPOXOXKAECHUM uepe3 TPyOKy cC
pacTBOpoM caxapa (p=400. Humuna tpyoku =15 cm. YaensHoe BpamieHue caxapa [0]=66,5
rpaz/mu Ha 1 r/em® konuentpaun. YeMy paBHa  KOHIGHTpALMS Caxapa B PacTBope?

2. CdopmynupyiiTe OCHOBHBIE 3aKOHBI MEXaHWKA U MPUBEIUTE MPHUMEPHl UX
HPOSIBJICHUS.

3. Uto Takoe porocunTe3? Kakoe 3HaueHHE OH UMEET B KHU3HEEATSILHOCTH PAaCTEHUI?

BapuanT 19.

1. [Tpu mpoxoxxaenun ceeta yepes ciaoi 10%-Horo caxapHOro pacTBopa TOJNIIMHOM
l;=15 cM MIOCKOCTH MONAPH3AIIK CBETa MOBepHyIach Ha yron ¢1=12,9°. B xpyrom pacsope, B
ciioe TommrHo# 1;=12 cM, IIOCKOCTB TOMSPH3ALKY TOBEPHYIIack Ha yron ¢2=7,2°. Uemy paBHa
KOHIIGHTpaLusi BTOPOTO pacTBopa?

2. B dyem 3akimiodaercsi CyIIHOCTH SIBJICHHUS TOJIHOTO BHYTPEHHETO OTPaXEHHUS WU
KaKOBO €ro MpakTU4eCKoe MpUMeHeHHne?

3. Pacckaxute 0 pabore TeruioBoit mamuHel 1 ee KITJI.

Bapmuanrt 20.

1. Ha kakyto JUIMHY BOJHBI IPUXOUTCS MAKCHMYM CIIEKTPATHHON TNIOTHOCTH M3ITYIEHUS
(9HEepreTHYecKoi CBETUMOCTH) YepHO3EMa IIpU TeMIIepaType t=37°C?

2. OObsICHUTE BOBHUKHOBEHHE TTIOBEPXHOCTHOTO HATSKEHUS Y )KUJKOCTEH.

3. KakoBel ocoOeHHOCTH Wu3MydyeHus Jnazepa? IlepeduciuTh ero mnpakTHYECKUe
PUMEHEHHSI.

Bapmuant 21.

1. Temneparypa Bogsl B mpyay pasua 13°C, a mopocirero Tpasoit 6epera 23°C.
Kakue AiHbI BOJIH COOTBETCTBYIOT MAaKCUMAJIbHOW SHEPTUHU U3IIy4EHUS NpyJaa U TPaBbl?

2. [Toyuemy I peanbHBIX Ta30B HAJO BBOJUTH IONPAaBKH B 3aKOHBI, KOTOPHIM
HOUUHSCTCS UJeaabHbIN ra3?

3. Kak ycTpoens! u paboTatoT (pOTO37I€MEHTHI U II€ OHU HALIUIA IPUMEHEHHE?

Bapuanr 22.

1. Ha sdanpa >KMBOTHBIX M PACTUTENBHBIX KIETOK MOXHO BO3JIEMCTBOBATH
YIbTPaHOIETOBBIM U3JIYICHUEM JUTMHOW BOTHBI A=254 HM. OTnIpeieTuuTh 9acTOTy W YHEPTHUIO
ATOTO W3JIy4YEHHS.

2. SABnenne nuddy3un u ero poib B PACTUTEIHHOM U )KUBOTHOM MUDE.
3. CoBpeMeHHbIE MPeJICTaBIEHHs O PUPOJIE CBETA U UX OMBITHOE 00OCHOBAHHUE.
Bapwuanr 23.
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1. CKOJIBKO 3HEpruM M3iaydaercss B mpocTpaHcTBO 3a 10u ¢ mimomanun S=1 ra
MaxOTHOW 3eMJIH, UMEIOIIIEH TeMITepaTypy t=27°C? Cuurarb MOYBY a0COJIFOTHO YEPHBIM TEJIOM.

2. [lepeuncnure NEHCTBUS SJIEKTPUUYECKOTO TOKA M OMHUIIMTE UX MPAKTUUYECKOE
MPUMEHEHHUE.

3. B d4em cocToSIT OCHOBHBIE MOJOXKEHHS Teopun bopa o cTpoeHun aroma
BOJIOpOIa?

Bapuant 24.

1. PaboTa BbIXO1a AJIEKTPOHOB ¢ moBepxHOCTH Iie3us A=1,89 »B. Onpenenuts Ku-

HETUYECKYIO SHEPTUIO ()OTOIEKTPOHOB, €CITM METAJUT OCBEIICH KENThIM CBETOM JJTUHOW BOJHBI
2A=589 MKM.

2. Kak 0OBSICHUTH BO3HMKHOBEHHE TEPMORJICKTPOABIDKYLICH CHIIBI U TEPMODJICK-
TPUYECKOTO TOKa B IICMH, COCTOSIIEH W3 JBYX IPOBOJHUKOB, €CJIM TeMIlepaTypa CIacB
paznuyHa?

3. Yro mpencrapisieT co00i paanoakTHBHOE M3ydeHre? KakuM MeTogoM oHO ObLIO

pazzieJIeHo Ha yacTu?

[TpumepHBIC TECTOBBIC 3aaHUS
«Onpenenenue k03P PUIHEHTA TPEHUS CKOIbKEHHUS C TIOMOIIBIO TPHOOMETPay»
Bapuanrt 1
1. Ot 4ero 3aBUCHUT KOA(D(ULIUEHT TPEHUS CKOJIbKEHUS?
a) OT MaccChl Tela;
0) OT TUIOIIAAN CONMPUKOCHOBEHHS,
B) OT CKOPOCTH JBUKCHUS;
') OT MaTepHala U KauecTBa 00pabOTKH TPYIIUXCS MOBEPXHOCTEH.
2. Uemy paBHA cujia TPEHUS TPU ABUKCHUU Tea?
a) MPOU3BEACHUIO KO3(PPUIIMEHTa TPEHUS HA CHITY HOPMAJIbHOTO JIABJICHUS;
0) MPOM3BEJICHHUIO MACCHI T€JIa HA €r0 CKOPOCTh;
B) MPOU3BEICHUIO MAacChl Tella Ha YCKOPEHHE CBOIHOTO Ma/ICHUS;
') OTHOIICHUIO KO3 PHUIMCHTA TPSHUS K CUJIC HOPMAIILHOTO JIABJICHHUS;
3. Kak 3aBucuT cuia TpeHHsS CKOJBXKEHHUS OT IUIOUIAJAU CONPUKOCHOBEHUS IIO-
BEPXHOCTEN?
a) YMEHBIIIAeTCs C YBETMYCHUEM TUIOMIA/IN;
0) He 3aBUCHUT OT IUIOIA/IU COIPUKOCHOBEHHS;
B) YBETTMUMBAETCS C YMEHbBIICHUEM TLIOIIAH;
T') YMCHBIIIAETCS C YMEHBIIICHHEM TUTOIIAIH.
4. Kak nanpaBiena cuia TpeHHs CKOJbKEHUS?
a) MePICHIUKYIISIPHO TPYIIIUMCS TTOBEPXHOCTSIM;
0) B HampaBJIEHUU YCKOPEHHSI CBOOOTHOTO MaJICHHS;
B) B HAIPABJICHUH JIBHKCHUS TEJIa;
T') [0 KacaTeIbHOU K TPYIIUMCS TIOBEPXHOCTSIM.
5. Kaxoit u3 koapuiiueHToB TpeHus 00IbIINE: CKOJIBKEHUS WA TTOKOs?
a) CKOJIb)KCHHS;
0) moxos;
B) OJIMHAKOBBHI;
') COOTHOILIEHUE 3aBUCUT OT CBOMCTB MOBEPXHOCTEH.
6. Yemy paBHa cuiia TPEHHSI IPU OTCYTCTBUU JIBUKCHHUS?
a) CHJIC TSKECTH;
0) cuiie HOpMaIbHOTO JIABJICHHS;
B) CHJIE YIIPYTOCTH;
T') CUJIe TPEHUS MOKOSI.
7. Uro sBIIIeTCS NMPUIMHONH BO3HHKHOBEHHSI TPEHUS TIPU OYCHH OJIM3KOM COIPH-
KOCHOBEHHH TPYIINXCS TOBEPXHOCTEH?

17



a) IEHCTBUE MOJICKYISPHBIX CHIT;
0) nericTBHE TPaBUTAIIMOHHBIX CHUJ;
B) IEHiCTBUE YIIPYTUX CUJI;
T') ICUCTBUE SIACPHBIX CHIL.
8. Uemy paBHO MaKCUMaIbHOE 3HAYCHHUE CUJIBI TPCHUS TTOKOS?
a) IBWOKYIIEH CuiIe;
0) cuJie TAKECTH;
B) HAMMEHBIIIEMY 3HAaUYCHUIO BHEITHEH CHIIBI, IPUBOIAIICH TE B IBUKEHUE;
I') MAKCUMaJTbHOMY 3HAYCHHIO BHEIIHEH CHIIBI, IPUBOISAIICH TEJ B IBUKEHUE.

«OrnpeeneHne MOMEHTa MHEPLIMK MaX0BOT'0 KOJIECa U CUJIbl TPEHUS B OIIOPE»
Bapwuanrt 5
1. Kaxkue BUIbI MEXaHUYECKOU SHEPTUH BbI 3HAETE?
a) KUHETHYEeCKasi ¥ OTEHIMaIbHas;
0) KMHETUYECKasi U BHYTPEHHSIS;
B) IOTEHLMAJIbHAS U siJIepHas;
') BHYTPEHHSS U SJEpHasl.

2. YeMy paBHa KMHETUYECKAsl DHEPTHsl IPU BpaIllaTEIbHOM JIBI)KEHUU Tena?
02 k- 2
a)Wzmzv; 6)W=Tx;
L-1? ‘w?
B) W = T, F) W = ]Tw
3. Uemy paBHa pabota Tena?
8) A =W, + W, 6) A=W
B)A:Vl/n, r)A:W1_W2.
4. Kakyto BenmuunHy Ha3pIBalOT MOMEHTOM WHEPIHH Tena?
. AN
a) M=F-r, 6)] = Z?=1(mi Ty )’
B)] =m-r? N M=]-e.
5. Kakumu enununiamu usmepsercss MOMEHT HHEPLIUHU Tesa?
a) KT M; 0) kI M B) Kr/M; T) KI/M.
6. Kak nBuxxercs rupst B yctaHOBKe?'

a) paBHOYCKOPEHHO;
0) ¢ IepeMeHHBIM YCKOPEHUEM;
B) PaBHO3aMeE/IJICHHO;
I') paBHOMEPHO.
7. Yemy paBHa paboTa THPH IPOTUB CUJI TPEHHS?
a) U3MCHEHHIO MTOTEHIIMAILHON SHEPTUU THPH;
0) NOTEeHIMaIbHON SHEPTHH THPH;
B) KUHETUYECKOW SHEPTHU TUPH;
B) KHHETHYECKOW YHEPTHH KoJieca.

8. Kak 3anuiiercst 3aKoH COXpaHEHUs SHEPTUH JUIsl Halllel yCTaHOBKU?
mv? | Jw? . Jw?,
aym-g-hy =——+—+F"hy; o)ym-g-hy = —,
mu? w? m-v?
Bym-g-hy =5+ 25 m-g-h ==

«['panynpoBKa TepMONIIaphl ¥ ONPEIECICHAE €€ yIENbHOU TEPMODICH.
Bapmuanr 1.
1. B ueM 3akinroyaeTcs TEpMOIIEKTPUIECKNE SIBICHUS !
a) BO3HUKHOBeHMe Tepmo-O/[C B 3aMKHYTOM L€mHu, COCTOALIEH M3 [BYX pasHO
POJHBIX METAJIOB, MECTA UX CIIOEB NOAJAEPKNUBATh IIPHU PA3HOUN TeMIEepaType;
0) BOBHMKHOBEHHE TEPMOCONPOTUBIIEHUSI B MPOBOJIHUKE;
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B) BBIICJICHUE HEKOTOPOTO KOJMYECTBA TEIUIa B CBAsX NPHU MPOXOXKICHUU TOKA TI0 IIEIH,
COCTOSIIIEH U3 IBYX Pa3HOPOIHBIX METAJLJIOB.
2 PaGota BbIX0/1a 271€KTpOHA - ITO:
a) paboTa, KOTOPYIO COBEPIIAIOT HJIEKTPOHBI IIPH MIEPEX0/Ie U3 BAJICHTHOW 30HBI B 30HY
TPOBOIMMOCTY,
0) paboTa, KOTOPYIO COBEPILIAET IEKTPOH MPH MEPEXOE C OAHOTO SHEPTETUIECKOTO YPOBHS
Ha JIpyrou;
B) HaMMEHBINAst SHEPTHs1, HEOOXOAMMAs HIIEKTPOHY Ul €T0 YIAJICHHS U3 METAJUT B BaKyyM.
3  3aBucur 1M paboTa BBHIXOJA OT XHMHYECKOM TPHPOIBI METala M COCTOSHHUS €ro
MOBEPXHOCTH?
a) 3aBHCHUT OT 000MX (PaKTOpOB;
0) 3aBUCHUT TOJILKO OT XUMUYECKOH IPHPOJIBI METAILIA;
B) 3aBHCHT TOJBKO OT COCTOSTHHS TIOBEPXHOCTH.
4. Uro nipescrapisieT codoit Tepmonapa? Tepmormnapa - 310:
a) COCIMHEHHS Pa3HOPOHBIX MPOBOIHHKOB,
0) npubop It Mpeodpa30BaHUsI TEIUIOBON SHEPTUY;
B) 3aMKHYTas LIeMb U3 BYX Pa3HOPOIHBIX METAILIOB.
o Co3paer 11 KOHTaKTHas! pa3HOCTb IOTEHIIUATIOB 3JIEKTPUUECKUNA TOK?
a) CO3IacT ;
0) He co3maer, T.K. TOTCHIMAIBI TOYEK, B KOTOPBHIX HAXOAATCA  AJICKTPOHBI,
CIIOCOOHBI MEHSITh CBOE COCTOSIHUE, OJIMHAKOBBI,
B) CO3/IaCT JIMIIh BTOPUYHYIO 3JEKTPOHHYIO SMHCCHIO.
6. Uem 00ycitoByieHa BHEIIHSSI KOHTAKTHAS Pa3HOCTh IMOTEHITNATIOB?
a) pazIMureM padoT BBIXOJIa CBOOOIHBIX 3JIEKTPOHOB U3 METAILIA;
0) pa3HBIM 3HAYCHHEM BHYTPEHHEU SHEPTUM;
B) pevictBueM BHemmHei D/C.
1. Ot yero 3aBucutT BenuurHa Tepmo-IJIC Tepmonapsi?
a) OT TeMIIEPaTypbl ¥ Pa3MEpOB TEPMOIIAPHL;
0) OT pa3HOCTH TEMIIEpaTyp CJIOEB M OTHOIICHWS KOHIIEHTPAIMK SJICKTPOHOB B METAJIaX,
00pa3yIoKX TepMonapy;
B) OT CONPOTHBIICHUS U TEMIIEPATYPHI.
8. Uemy paBna Tepmo-D/IC B 3aMKHYTOH IIEMH, COCTOSIIEH U3 HECKOJILKUX METAIIIOB, B3STHIX TIPU
OJIMHAKOBOH Temmeparype?
@) CyMME KOHTaKTHBIX pa3HOCTEH MOTECHITNATIOB BCEX CIIACB;
0) Hymo;
B) OCCKOHEUHOCTH.

«Onpenenenne KOHIEHTPALUHU caxapa B BOAHOM PACTBOPE MPH MOMOLIY HOJISIPUMETPay
Bapuanr 1

1. Kakoe BEIIIECTBO Ha3bIBACTCS ONTUYCCKHU AKTUBHBIM?
a) CrocOOHOE MOBOPAYMBATH IIIOCKOCTh MOJISIPU3AIUY;
0) U30TPOITHOE BELIECTBO;
B) o0Jajaroliee CBOMCTBOM JIBOMHOTO Ty4enpeIOMIIECHUSI.
2. Ecim cBer monspu3oBaH 1O KPYry, TO KOHEIl BEKTOpa HaMpPsHKEHHOCTH
AIIEKTPUYECKOTO TTOJISI:
a) KoyIeOJIeTCsl B OJTHOU TIJIOCKOCTH;
0) ONKCHIBAET OKPYKHOCTH;
B) OMHCBIBACT DJUIMIIC.
3. Kaxkoe u3 cooTHONIeHN! COOTBETCTBYET yrity bptoctepa? Cymma yriios:
a) MaJIeHus U OTpaKeHUs 900;
0) mageHus U MpesoMIICHUs 80°;
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B) OTpaykeHUs U npenomiieHus 90°.
4. Kaxkue ¢akTopsl BIUAIOT HA BEIMYUHY YIEIbHOTO BPAIIEHHs JAHHOTO BelecTBa?
a) HUKaKue, 3TO BeJIMYMHA [TOCTOSHHAS;
0) KOHIIEHTpALIMs pacTBOpa U AJIMHA CTOJIOA KUAKOCTH;
B) BIUSIIOT TEMIIEpATypa U JAJIMHA BOJHBI CBETA.
5. IHTEeHCUBHOCTH CBETa, MPOXOMAIIETO Yepe3 MOJSAPU3aTOpP U aHAIU3aToOpP, OMPEIEISIIOT
o ¢opmyie: | = lp COSZ(p. Urto o3nauaer BenuuuHa lg?
a) MHTEHCHBHOCTH CBETa, IaJalOIEro Ha AaHajgu3aTop, paBHAs IOJIOBHHE
WHTEHCUBHOCTU €CTECTBEHHOT'O CBETA,
0) NHTEHCUBHOCTb €CTECTBEHHOI'O CBETA;
B) MHTEHCUBHOCTb CBETa, A/IAI0IIETO Ha MOJIIPU3ATOP.
6. B onTtruecku akTUBHBIX BELIECTBAX:
a) CKOPOCTH BOJIH, MOJISIPU30BAHHBIX I10 MPABOMY U JIEBOMY KPYTY, OAMHAKOBBI;
0) MOJIEKYJIbI CHMMETPHUYHBI;
B) MOJICKYJIbI aCHMMETPHYHBI.
1. I110CKO MOIAPU30BAHHBIN CBET MOXKHO ITOTYUYUTh:
a) MPOITYCTUB €CTECTBEHHBIN CBET Yepe3 HUKOJIb;
0) mpu OTpaXEHHMH CBETa OT TPAaHMIBI pasfena IBYX AMAJICKTPUKOBy €CIU
yroJi nafieHust 0oJbIIe MPEAETHLHOTO;
B) IIPU OTPaKCHUU CBETA, €CJIA YTOJI MaIeHUs paBeH yriry bprocrepa.
8. IlnmockocTu monsipu3anuu OOBIKHOBEHHOTO M HEOOBIKHOBEHHOT'O JIyU€H, BXOISIINX U3 OAHOTO
KpHCTaia:
a) MapaJijieNbHbI IPYT IPYTY;
0) MepneHIuKYISIPHBI IPYT IPYTY;
B) MEPIECHINKY/ISIPHBI TTIABHOMY CEYEHHUIO KPHCTAILIA.

7. YueOHO-MeTOAUYeCcKOe 1 MH(OPMAIIHOHHOE 00ecTiedeHue N CIUTIINHbI
a) OCHOBHAasl JiUTeparypa

1. PoraueB, H. M. ®wusuka. Y4eOHBII Kypc Ui cpeaHero mpodeccrnoHaIbHOTO
oOpaszoBanus / H. M. Poraues, O. A. JleBueHko. — 2-e u3n., crep. — Caunkr-IlerepOypr : Jlanb,
2023. — 312 c¢. — ISBN 978-5-507-45581-2. — TekcT : 37eKTpOHHBIH // JIaHb : 31€KTPOHHO-
o6ubmnoreunas cucrema. — URL: https://e.lanbook.com/book/276449

2. MMunckwmii, A. A. ®usuka : yueOnuk / A.A. IMunckwuii, I'.}0. I'pakoBckuii ; moa oo
pen. FO.U. luka, H.C. IlypeimeBoit. — 4-e uzn., ucnp. — MockBa : ®OPYM : UHOPA-M,
2023. — 560 c¢. — (Cpemnee npodeccronanpHoe obpazosanue). - ISBN 978-5-00091-739-8. -
Texcr : anexkrponnslid. - URL: https://znanium.com/catalog/product/1968777 (nara obpareHus:
28.04.2023). — Pexxum JOCTyMA: IO TOAIUCKE.

3. TapacoB, O.M. ®u3uka [DnekTpoHHbIH pecypc] : yuebHoe nmocobue / O. M. Tapacos.
- OnexktpoH.1aH. - MockBa : @OPVYM, 2019. - 432 c. - (Cpeanee mnpodeccruoHanbHOE
obpasoBanue). - Bremnss cepiika: http://znanium.com/catalog/document?id=363555

0) 10MOJIHUTEIbHAA JIUTEpaTypa
1. I'punkpyr, M. C. JlabGopaTopHblii NPaKTUKyM N0 (QHU3UKE U1 CpeIHEro

npodecCHoHAIbHOTO 00pa3zoBaHus: ydeOHoe mocoome mns crmo / M. C. I'punkpyr, H. A.
Hosroponos, 0. U. TkaueBa. — Cankr-IlerepOypr: Jlanp, 2022. — 280 c. — ISBN 978-5-

8114-9306-7. — Texkct : >nekTpoHHEBIH // JlaHb: 2neKTpoHHO-0MOIMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/221219
2. AxkcenoBa, E. H. O6mas ¢usuka. Mexanuka (I1aBel Kypca) : yueOHOe mocoone

s cno / E. H. AkcenoBa. — Cankr-IlerepOypr: Jlanp, 2020. — 128 c¢. — ISBN 978-5-8114-
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http://znanium.com/catalog/document?id=363555
https://e.lanbook.com/book/221219

6539-2. — Tekct: snexTpoHHblii / JlaHp : 3nekTpoHHO-OMOnMMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/148484

3. AxcenoBa, E. H. O0mas ¢usuka. TepmonuHaMuka U MOJIEKYJIsIpHAs (U3HKa
(rmaBeI Kypca): yuebHoe nmocodbwue mis cro / E. H. AxcenoBa. — Cankr-IlerepOypr : JIans, 2020.
— 72 c¢. — ISBN 978-5-8114-6537-8. — Texkcr : anmekTpoHHBIN // JlaHb : 3IEKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/148482

4, AxcenoBa, E. H. O6mas ¢u3uka. DIeKTpuiecTBO U MarHeTusM (TIaBbl Kypca) :
yaeOHnoe nmocobue mis cro / E. H. AxcenoBa. — Cankr-IlerepOypr: Jlans, 2020. — 112 ¢. —
ISBN 978-5-8114-6536-1. — Tekct: dnekTpoHHBIN / JlaHb: 3IEKTPOHHO-OMONMHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/148481

o. AxcenoBa, E. H. O6mas ¢usuka. Konebanus u BoJHBI (T71aBBI Kypca) : yueOHOe
nocobue st cio / E. H. AxcenoBa. — Cankr-IlerepOypr : Jlanb, 2020. — 72 c¢. — ISBN 978-5-
8114-6540-8. — TekcT: anexTpoHHbI // JIaHb : 3MeKTpoHHO-OnbmuoTeunas cucrema. — URL:
https://e.lanbook.com/book/148485

6. AxcenoBa, E. H. O6mas ¢usuka. Ontuka (r1aBsl Kypea) : yaeOHoe mocodue st
cro / E. H. AkcenoBa. — Cankrt-IlerepOypr : Jlanp, 2020. — 76 ¢. — ISBN 978-5-8114-6538-
5.— Tekcr: osnexTtpoHnslii / Jlamp : snexkTpoHHO-OMOMMoTeunass cucrema. — URL:
https://e.lanbook.com/book/148483

7. Amuecann, C. C. Ilpuxnagnas ¢usuka. Teopus, 3amaunm u Ttectol / C. C.
Amnnecuun, JI. Y. Yepnpimona, I1. I1. MamkoB. — Caunkt-IletepOypr : Jlanb, 2022. — 464 c. —
ISBN 978-5-507-44423-6. — Tekct: anekTpoHHBIN // JlaHb: 3JIEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/224639

8. Buprokosa, O. B. ®usnka. DIeKTpUISCTBO U MATHETHU3M. 3a/1a4H C PEIICHUSIMHE /
O. B. bupwokosa, b. B. Epmakos, 1. B. Kopeukas. — 2-e uzn., crep. — Cankrt-IletepOypr :
Jlanp, 2022. — 180 c. — ISBN 978-5-507-44637-7. — Tekct : aneKkTpoHHBbIH // JlaHb :

snekTpoHHo-0ubmoreunas cucrema. — URL.: https://e.lanbook.com/book/231494
9. Kann, K. B. Kypc o6meii ¢pusukn: yuednoe nocodbue / K.b. Kann. — Mocksa :
KYPC: UHOPA-M, 2022. — 368 c. - ISBN 978-5-905554-47-6. - Tekcr : anektpoHHsIi. - URL:

https://znanium.com/catalog/product/1094750 (mara oOpamenns: 28.04.2023). — Pexum
JIOCTYTIA: TI0 TIOITHCKE.
10. Bboaynos, E. H. ba3oBbiii kypc ¢Gu3MKH: MEXaHHWKA, MOJICKYJSIpHas (U3MKa,

AJIEKTPOCTATHKA, TOCTOSHHBIN JJIEKTPUYECKUM TOK, MAarHETU3M, BOJIHOBAs ONTHKA, DJIEMEHTBI
KBAaHTOBOW MEXaHWKH, aTOMHOU W siiepHON pu3uku [DneKkTpoHHBIM pecypc]: yuebnuk / E. H.
bonynos, B. 1. Hukutuenko, A. M. Ileryxos. - Onekrpon.naH. - Cankr-IlerepOypr : [II'YIIC,
2020. - 319 c. - Buemmnss cepiika: https://e.lanbook.com/book/156026

11.  Ky3Heuon, Cepreii HBanoBuu. Bcs ¢usuka Ha nagonu. MHTEepakTHBHBIHN
CrpaBOYHMK [DnekTpoHHbI pecypc]: cnpaBounuk / C. U. Kysmenos, K. U. Porosun. -
OnexTpoH.faH. - MockBa: By3oBckuit yueonuk, 2021. - 252 c. - (Cpennee npogeccuoHalbHOe
obpasoBanue). - Buemnss cebuika: http://znanium.com/catalog/document?id=369275

B) NporpamMMHoe odecnieuenune u HTepHeT-pecypcsl

- Onepannonnas cucremMa Microsoft Windows

- Oducuerii maker Microsoft Office Professional, OpenOffice, LibreOffice

- Tabnmuunsiii pegakrop Microsoft Office Excel

- TexcroBelit penaktop Microsoft Office Word

- Penaxrop npesenraruit Microsoft Office Power Point

- Wurepuer-Opaysep Snnexc.bpaysep, Google Chrome, Mozilla Firefox, Internet
Explorer, Opera

- [ToutoBas nporpamma Mozilla Thunderbird
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- [Tporpammbr  anst TectupoBanuss SunRav  TestOfficePro 4.8, KontpoabsHo-
tectoBas cucrema KTC Net 3

— CpenctBa anTuBupycHoi 3amutel Kaspersky Endpoint Security

- Cuctema ynpasieHusi ooydennem MOODLE (O6pa3oBarenbHBI MOpTa) —
pexkum pocryma: https://moodle.molochnoe.ru/

- DneKTpoHHBbIN OuOimoTteunsli katagor Web HWPBUC — pexum moctyma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

- :‘)J'IGKTpOHHBIG OMOJINOTEUYHBIE CUCTEMBL:

o OBC JIAHb — pexxum nocrymna: https://e.lanbook.com/

¢ 3BC Znanium.com — pexxuM pocrymna: http://znanium.com/

o 9BC IOPAUT — pesxum noctyma: https://biblio-online.ru/

o ObC ®I'BOY BO  Bomoroackas IMXA  —  pexum  JocTyma:

https://molochnoe.ru/ebs/
- Hayunsie 6a3bl JaHHBIX:

o Web of Science kommanum Clarivate Analytics — pexum nocryna:
http://webofscience.com/

o Scopus — pexxum mocrtyma: https://www.scopus.com/home.uri

o Proquest Agricultural and Ecological Science database — pexum mocryma:

https://search.proquest.com/
- [TouckoBsle cuctemsl MHTEpHETA!
Sunexc — pexxum gocryna: https://yandex.ru/
Pam6iiep — pexum poctymna: https://www.rambler.ru/
[Mouck@mail.ru — pexxum gocrymna: https://mail.ru/
Google — pexum nocryna: https://www.google.ru/
- http://teachmen.ru (BuptyanbHas nadboparopHbie pabOThI IO HHU3KKE).
8. MarepuaibHO-TEXHUYECKOE O0ecnedeHne TN CHUUIIUHbI
Jlns mpoBesieHus 1abopaTOPHOro MPAaKTUKyMa M0 JUcHUIINHE «DPU3nKa» HEOOXOIUMbI
1abopaTopuy, OCHAIIEHHBIE COBPEMEHHBIM O0OpYIOBaHHEM M NPUOOpPaMH, KOMIIBIOTEpPHBIE
KJIacChl, MyJIbTUMEINIHOE 000pyI0BaHKE IS IEMOHCTPALIUH YU€OHBIX MaTepHAaJIOB.
1. JlexumoHHas ayIMTOpUs, OCHAIIEHA MYJIbTUMEUIHBIM 000pY/10BaHUEM.
. KomnprorepHslii knacc
. [lepeuens o0opy10oBaHus, UCIIOIB3YEMOT'0O JJIsl IEKIIMOHHBIX JIEMOHCTPALIUIA:
. Cxambs JKykoBckoro
. BomHoBas MamuHa
. IIpeoOGpa3oBatenb BBICOKOBONBTHBIN «Pazpsia-1»
. Cranox Amrmepa
. Masarauk @yko
9. YcranoBka Ji1st HAOIIOACHUS SBJIEHUSI CAMOUHIYKIIMU
10. I'eneparop YBU
11. M3ny4aroniuii AMIOIb U PE3OHUPYIOIIHANA KOHTYD
12. Ucrounuk nutanus [1PK-4
13. OnTruyeckuii KBaHTOBBIN T'€HEPATOP
14. Mynbstumetp udposoit ©-4800

@)
®)
®)
@)

0 3N L kAW

Jlabopamopus no mexanuke u MONEKYIAPHOU pu3suke
1.  VYcranoBka nms onpeneneHus K0o3QPUIMEHTa TPEHUS CKOJIbKEHUs (TpubomMeTp)

2. YcraHoBKa JUis W3y4YyeHHUS 3aKOHOB BpamiatenbHOro aprkeHus (MasTHHK
O6epOexka)
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https://moodle.molochnoe.ru/
https://molochnoe.ru/ebs/
http://webofscience.com/
https://www.scopus.com/home.uri
https://search.proquest.com/
https://yandex.ru/
https://www.google.ru/
http://teachmen.ru/

3.  YcraHoBka IS U3YYCHHS 3aKOHOB KOJIEOATEIBHOTO JBIKEHUS (TIPYKUHHBIN
MasITHUK )

4.  YcraHOBKa /Ui U3YYCHHSI 3aKOHOB KoJiebaTenpHOro aBrxkeHus (MarteMaTiHaeckuii u
000POTHBIN MAsTHUKH).

5. YcranoBka i onpeneneHus ko3dduuuenrta Ba3koctu no meroxy Crokca

6. VYcranoBka s ompeneneHus Kod(Q(UIMEHTa TOBEPXHOCTHOTO HATSDKECHUS
KUJKOCTA METOJIOM OTpPBIBA KOJIBIIA.

7. YcraHOBKa JUIsl ONPEICIICHHUS OTHOIICHHUS MOJISIPHBIX TEIUIOEMKOCTEH ra3a METOJI0OM
Knemana-Jlezopma.

8.  YcraHoBKa Ui UCCIIEAOBAHUS YIIPYTUX AeopMaIuii TBEpIbIX TeI.

9.  VYcraHoBKa [ U3y4EHUS 3aKOHOB COyJapeHHsl Tl

JlaGopaTopus 1o JIeKTPUYECTBY

YcraHoBKa JUIS U3y4EHUS 3aKOHOB IIOCTOSTHHOTO TOKA.

YcTaHoBKa 7151 ONPEeNICHHs YIeIbHOTO COMPOTUBIICHHUS IPOBOTHUKOB.

YcraHoBKa JUIs TPayupOBKH TEPMOIIAPHL.

VYcranoBka Crena OC-2 ansg u3ydeHus pabOThl TPEXDIEKTPOJHOW AIIEKTPOHHOU

el A

JIAMITBI
YcTaHOBKa /711 U3y4EHUS Pa0OTHI CEJICHOBOTO U TEPMAHUEBOTO BBITTPSIMUTEIICH
YcTaHOBKA JIJISl CHATHUS XapaKTEPUCTHK MOIYIIPOBOJHHUKOBOTO TPHOA
. YcraHOBKa Il ONPECIICHUS TOPU30HTAIBLHOW COCTABJISFONICH MarHUTHOTO TOJIS
3emiu (Tanrenc-0yccons).

8.  YcranoBka g mpoBepku 3akoHa OMa /115 IepeMEeHHOTO TOKA.

9.  Ocuumnorpadsl

No o,

JlaGoparopusi mo onTHKe U ATOMHON pu3NKe.

1. VYcranoBka miis u3ydeHus: paboTbl (POTOIIEMEHTOB PUMEHIEMBIX B IIPOMBIIIIJICHHOM
anextponuke (Crern DC-5).

2. YHuUBepcalbHBI MOHOXpoMaTop YM-2

3. VYcraHoBka A noiyueHus konen Hetotona

4. Cnexrpomerp CD-46

5. VYcraHoBKa JUIsl ONpeNieNIeHUs [UIMHBI CBETOBOW BOJHBI (TOHHOMETP, AU(PpPaKIIUOHHAS
penieTka).

6. YcTaHOBKa /7151 CHATUS XapaKTEPUCTHK (POTOITEMEHTa

1. OnTuueckuit nupomerp OIITINP-17.

8. Caxapumerp CY-4

9. Pedpaxromerp UPD-22

9. O6ecnieuenne odpaszoBanus Aas aun ¢ OB3

Jlia obGecniedyeHus: 0Opa30BaHKs MHBAIMUJOB U JIMI[ C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU
3/10pOBbsI peayin3alusl AUCLHUILIUNHBI MOYKET OCYIIECTBIATHCSA B aJallTHPOBAHHOM BHJE, UCXOAS
U3 MHJIUMBUIYaJbHBIX MCUXO(U3UUECKUX OCOOEHHOCTEM M 1O JIMYHOMY 3asiBJICHUIO
00yyYaroIerocsi, B 4aCTU CO3JIaHMsl CIIEIIMAIbHBIX YCIOBUH.

B crnenumanbHble YCIOBHS MOTYT BXOIUTh: IPEJOCTaBICHHE OTACIBbHON ayJuTOpHH,
HEOOXO/IMMBIX TEXHUYECKUX CPEJCTB, MPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIET0 HEOOXOANMMYIO
TEXHUYECKYIO TIOMOIIb, BEIOOP (POPMBI MpenoCcTaBIeHUsS WHCTPYKIIMU IO TTOPSAKY MPOBEIACHUS
TEKYIIEr0 KOHTPOJS M TPOMEXKYTOYHOH aTTeCTallMd, UCIOJb30BaHUE CIElHaTbHbIX
TEXHUUYECKUX CPECTB, IIPEIOCTaBICHNE NIEpEephIBa ISl IpUeMa MUY, JIEKapCTB U JIp.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pOBBSI MIPEJYCMOTPEHA OpraHU3alus
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOoIMYeCKHe MaTepHalbl Ui CaMOCTOSTEIbHONH pPabOThl OOydaIOMIMXCS M3
YHUCIIa MHBAIUIOB | JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npegocraBisroTcst
B hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIIH:

23



JList jin ¢ HapyIeHUsIMU 3pEHUS:

— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,
— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist I ¢ HApYIIEHHUSIMU CITyXa!

— B mieuaTHo hopme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jns muu ¢ HapyleHUs MU OTIOPHO-/IBUTATENBHOTO allapara:

— B IIeYaTHOM ¢opme,
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

HaHHBIfI MNEPCUCHb MOXKET OBITE KOHKPETU3UPOBAaH B 3aBHCHUMOCTH OT KOHTHHI'CHTa

o0yyJaroumxcs.
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