MHNHOBPHAYKH POCCHUH

denepanabHOe roCyIapCTBEHHOE ABTOHOMHOE 00pa3oBaTeJibHOe
yupeskaeHue Bpicuiero oopazosanus "'Ilepmckni
roCyIapCTBEHHbINH HAIIMOHAJIBHbIN MCCJIE10BATEIbCKHA
yHuBepcurer"

Kadenpa odueit pusuku

ABtopsl-coctaBurenu: badymkun Urops ApkaabeBuy
CuskoB Biaagumup I'puropreBuyu
Kosyanos HukoJuaii BukropoBu4
bypkosa Exarepuna HukojsiaeBHa
Konapamos Anexkcanap HukosnaeBuu
Pbi0kun KoHcTaHTMH AHATOJIbEBUY
CunopoB Anexcanap CepreeBu4
KosyanoBa ExaTepuHa AHapeeBHa

Pabouast mporpamMma AUCIUTIIIUHBI
OU3UKA
Kon YMK 62194

YTBEepKAECHO
[TpoTokon Ne9
oT «26» mas 2021 r.

ITepmb, 2021



1. HauMeHoBaHHe TUCIUNINHBI
duzuka

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrurinHa BXOJIUT B 00s13aTeIbHYI0 9acTh bioka « C.1 » oOpa3oBaTeIbHOM MPOrpaMMBbl TIO HAIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

CrnenunanbaocTh: 10.05.01 KommnbroTepHas 6€30macHOCTb

HaIpaBJIeHHOCTh Pa3paboTKa 3aluIIeHHOTO IPOrPaMMHOTO 00eCTIeYeHUs



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus tuCHUILTHHB @PU3MKa y 00yJaromerocs J0KHBI OBITh C(HOPMUPOBAHBI
CIIEYIOIIHAE KOMIIETCHIINHN:

10.05.01 KommbproTepHas 6€30macHOCTD (HaNpaBiIeHHOCTh : Pa3paboTka 3aluiieHHOro MporpaMMHOTO
obecrieueHus )

ITK.20 Cioco6HOCTh MPOBOANTH MPOBEPKY TEXHUYECKOTO COCTOSHUS, MPOPUITAKTUIECKUE OCMOTPHI,
TEKYIIHI PEMOHT U perjiaMeHTHbIE pa0OThl Ha 000PYJOBaHUH 10 3aIIUTE UHPOPMALUU

ITIK.21 CiocoOHOCTh IpUHUMATh y4acTHe B IPUEME, HACTPOMKE, pEryIMPOBKE, OCBOEHUH U
BOCCTaHOBJICHUHU Pab0OTOCTIOCOOHOCTH 000PYI0BaHMSI 3aIIUTHI HH(DOpMAIUN



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

10.05.01 KommbroTepHast 6e30nmacHOCTb (HanpaBiieHHOCTh: Pa3paboTka
3alUIEHHOTO POrPaMMHOI0 00ecreyeHus)

¢opma o0yuenus

O4YHast
NeNe TpumecTpoB, 7,8
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 9
O0beM JUCHUILIMHBI (AK.YaC.) 324
KonTakTHasi padora ¢ 140
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 56
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 28
3aHATHI, CECMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 56
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padora 184

(ak.4ac.)

®opMBbI TEeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTPOJIbHOE MEpOIIpUsITHE (2)
HTorosoe KOHTpoIbHOE MeponpusTue (2)
IIuceMeHHOE KOHTpOIbHOE MeponpusTue (4)

DopMbI IPOMEKYTOUHOM
arrecTauuu

3ayer (7 TpumecTp)
Ok3ameH (8 TpumecTp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

duszuka
PaCCManI/IBaIOTCSI OCHOBHBIC 3aKOHBI MEXAaHNYCCKOT'O IBUXKCHUA

Kunematuka
KI/IHCMaTI/ILIeCKI/IC XapaKTepI/ICTI/IKI/I JABUXXCHUA. BI/II[I)I ABUXXCHUA. KI/IHeMaTI/IKa BpaHlaTeJ'H)HOFO JOBUXCHUA.

KunemaTnyeckue XapaKTepUCTUKHU IBUKEHUSA
JiBumxeHue Tein. JIBmkeHrne TOUKHU o npsiMoil. CKOpoCcTh TOUKH MU ABMXKEHUH IO NPAMOiL. CBSA3b MEXKIY
CKOPOCTBIO U MPOMIEHHBIM PACCTOSHUEM. Y CKOPEHHE IIPH JBMKEHUU TOUYKH IO npsamoil. [IpoctpancTso,
BpeMs U CHUCTEMA OTCYETA.

Buasbl nBnkenns. KnnemaTnka BpamaTeJbHOIO IBHKCHUS.
JIBu>KeHHE TOUKU B IpocTpaHcTBe. OCHOBHBIE CBOMCTBA BEKTOPOB. CKOPOCTh TOUKH. Y COPEHUE TOUKH,
JBUOKYLIEHCs 1o miockocTu. LleHTpocTpeMuTenbHOe YCKOpeHHe. Y CKOpEeHHE MU ABMXKEHUN TOYKU B
IIPOCTPAHCTBE.

JAnHamMuka MaTepuaJbLHON TOYKH U MOCTYNATEIbHOI0 IBUKEHHSI TBEPAOTO TeJia
JIBHM>KEHME TEI 101 ACHCTBUEM CHUII

Kunaccnueckasi Mexanuka. 3akonbl MexaHuku Herorona. Macca, umMnyJibce Tesia. 3akoH
COXpaHeHHusI UMITYJIbCa.
Cuna. CiocoObl U3MEpEeHUs TOCTOSHHBIX CUJI. Y CIIOBUS PaBHOBECHSI CUJI, IEHCTBYIOIIKX HA ToukKy. Cuiia u
newkenue ([1epserit 3akon HeroToHa). BTopoit 3akon nuHamuku. Macca tena. O61mast popma BTOpOro 3akoHa
Herotona. Tpetuit 3akon HeroToHa. JIBukeHue Tena noj A1eMCTBUEM CUIIbI TATOTEHUSI. 3aKOH COXPAHEHUS
KOJIM4ecTBa ABMKEHUs. IMITyIbC cuiibl. 3aKOHBI IBMKEHUS TEJ C IEPEMEHHON Maccoil.

Cuibl. Cuiia rpaBuTAnMu, TskecTU. Bec Tena. Ynpyrue cuibl. CHiibl TpeHHS.
Cuna. CriocoObl M3MEPEHHS TOCTOSIHHBIX CHJI. 3aKOH BCEMHPHOTO TATroTeHMs. Bec Tena. Pa3znuanbie BUbI
Tpenus. Bsskoe tpenue. [lanenne maprika B Bsa3kou cpene. Cyxoe Tpenue. Cuia TpeHUsT CKOJIbKEHUS.

LlenTp Macc cucTeMbl MaTePHAJIBHBIX TOYEK, 00beMHOr0 Tesia. [IpMHIUI OTHOCHTEIbHOCTH
I'anunaes. IlpakTnyeckoe npuMeHenre 3akoHoB HeroToHa.
HGHTp MacCC CUCTEMBI MaTCpUAJIbHBIX TOYCK, 00BEMHOTO TENIA. HpI/IHIII/IH oTHOcHUTEeIbHOCTH I anmmiest.
HecBoboanble nBrkeHus Tena. 3Ha4eHHE 3aKOHOB JTUHAMUKH.

JJieMeHTbI TeOPUH OTHOCUTEJIbHOCTH. [IpeoOpa3zoBanus Jlopenna.
[TocTynatel ciennanbHON TEOPUH OTHOCUTENBHOCTH. DHEPTUs MOKOS YAaCTULbI. 3AaKOH B3aUMOCBS3U MacChl U
SHeprud. [[nuHa B ABMXKYyIIEHCA cucTeMe oTcuera. Bpems B IBrKyLieics cucreme orcyera. Mmmyisc B
JBHXKYILEHUCS CUCTEME OTCUETa. PEIATUBUCTCKUI 3aKOH CI0KEHUS CKOPOCTE. Macca B IBHXKYILEHCS CUCTEME
orcuera. [IpeobGpazoBanus Jlopenia.

PaGora u mexannuyeckasi JHeprus
[Tpumeps! pacuera paboThl B MEXaHUKE

Pa6ora. [lorenunanbublie cuiibl. [loTeHIUaNbHAS YHEPTUs BO BHEIIHEM MoJie ciil. Kuneruueckas
sHeprusi. [loaHas Mexanuueckasi JHeprusi. 3aKOH COXpaHEHMs JHEPI U M.
[Tonsitue 06 sneprun. Pabora u sueprus. Po6ota cuibl. [lorennnanbubie cuibl. [loTeHIIManbHas SHEPTUS BO
BHEIIHEM T1oJie cul. [TomHast MexaHnudeckast JHeprus. 3aKOH CoOXpaHeHUs dHeprun. KuHeTndeckas sHeprus
Tena.



AOCOJIIOTHO YNIPpYIruid ¥ a0COJIIOTHO He YNIPYTMid yaap.
[TorennuanbHast sHeprus aedopmanuu. [TonHOCTRIO HEYTIPYTHA yAap ABYX Tesl. YTIpyruid yaap. Y aap
HEYIPYTUX Tel.

Hennepuua.nbﬂble CHCTEMBbI 0TCUYETA

Cuiibl nHepunu. llenTpodexnas cuina nnepunu. Cuiaa Kopuosmnca.
HGI/IpIII/IaJIBHI)IC CHUCTEMBI OTCUCTA. I[BI/DKCHI/IG TCJa B HGHHCpHHaﬂbHOﬁ cucteme orcuera. Cuibl HWHCPLWH,
NeHCTBYIOIME HA MTOKOSIIIIEECs TeJIO BO BPAIAIOIIEHCS CICTEME OTCUETA.

I[I/[HaMI/IKa BpamiaTeJbHOro IBHKCHUSA
OcHoOBHOE YPaBHCHUC TUHAMHWKH BPAIlaTCIbHOTO JIBUKCHHA

Bpamenue Tes1a BOKpPYr HemoABH:KHOM 0cH. MOMEHT CHJIbI. Y pABHEHHE BPAIIaTEeJIbHOI0
ABH:KeHMS TBepaoro resaa. MomenT nunepuun. [lonsitue o Tenzope nHepuuu. MoMeHT UMITYJIbca. 3aKOH
COXpPaHEeHHUs] MOMEHTA UMIIYJIbCA.
3akoH BpaliCHusA TCia BOKPYT HGHOI[BH)KHOI;'I ocu. MOMEHT KOJIMUeCTBa JABUMIXXCHUA. Kunernueckas OHEPIUid
Bpaujarouerocs tena. LIeHTp TsykecTr U HEeHTp MHEPLIMU TBEPAOIO Tea. 3aKOH JBUKEHHUS LICHTPa NHEPLUU
Tela.

Kunernueckasi 3Heprusi Bpamaromierocs teja. 'upockon.
MOMEHT CHIJIBI OTHOCUTEIHHO TOYKH M MOMEHT KOJIMUECTBA JBM)KEHUS TBEPAOTO Tena. I mpockonsl. [IBrkeHne
OCH CBOOOJHOTO THpOCKoOMa. | mpockonuveckne CHibl. Bpamenne ocu HecBOOOHOTO THPOCKOTIA.

MexaHHKa XKHAKOCTH U ra3a

HNneanbHas U peajibHasl sKUAKOCTH. JIMHNM U TPYOKa TOKa. 3aKOH HEPa3PbLIBHOCTH CTPYH.
YpasHenue bepnyiiu.
Cuiibl BsizkocTU. CTallMOHApHOE T€UEHHE XKUAKOCTU. OCHOBHOM 3aKOH TMHAMUKH JJISl YACTHUILIBI U€aTbHOU
KUIKOCTU. YpaBHEHUE bepHyIu i cTallMOHAPHOTO TEUEHUS HEC)KUMAEMOU KuakocTu. Mcreuenue
KHUJIKOCTH U3 cocyza. FI3MeHeHue naBieHue monepek Tpyook Toka.

Cuiibl BHYTpPeHHero TpeHus. JlamunapHoe u TypOy/ieHTHOe TeueHus1. TeueHue sKMIKOCTH B
KpyrJoii Tpyoe. JIBU:KeHHe TeJl B JKMIKOCTSIX U razax.
Peanbnas xxunkocts. Teuenus: Kyarra u [lyaseinss. Koadduruent BHyTpeHHero tpenus. JlamuHapHoe u
TypOynenTHoe TeueHue. Yucno Pelinonbaca. Kunemaruueckas Bsa3kocTh. [lorpanuunsie cnon. O0TeKkaHue Ted.
Jlo6oBoe conporuBnenue Ten. 3akon Crokca. [logpemuas cuna.

Kosneb0anus u BOJIHBI
JuddepenunanbHOe ypaBHEHHUE KOJIEOATENIbHOTO IBUKEHUS

OO0urue cBegenns o koedanusix. FapMonuyeckue kosiedanus. MassTHUK. 3aTyxamoimne
KoJie0aHusA. ABTOKOJIeOaHus. BoiHykaeHHbIe KoJieOanus. [lapamerpuyecknii pe3oHaHC.
Bunet konebanuii. AMIUTyAa, mepuoi, 4actora, ¢asa, HauaiabHas ¢a3a konebanuil. 'apmMoHnueckue
Kosiebanus. 'apMoHnueckue konebanus ¢ 3aTyxanueM. [lapamerpuueckue konebanus. Y paBHeHUs KoJleOaHUA.
OHeprus rapMOHUYECKOI0 Kosie0aHusl.

Bouanbl. Pacnpocrpanenue BosiH B ynpyrou cpeae. Iliiockue u cpepudeckue BosiHbl. BosiHoBOE
ypaBHeHue. CTosiuMe BOJIHBI.
Jlnuna BonHel. [Tonepeunsie u mpoaonbHbie BoNHBL [Tnockue u chepuueckue BoHbl. PazoBas cKOpocTh. PpoH
BOJIHBL. BonmHoBas moBepxHocTh. BonnoBoe uncno. BOnHoBoM BekTop. BonHOBOE ypBHEHUE. DHEPTHsl YIIPYTOi



BoiHBI. CTOSYME BOJIHEI.

Kousebanus cTpynbl. 3Byk. CKOpocTh 3ByKa B pa3iuuHbIX cpeaax. g dexr Jonaepa.
CoOcTBeHHbIE YacTOTHI KoJieOaHust cTpyHbl. CKOPOCTh 3ByKa B Pa3UYHBIX cpeaax. YubTpa3Byk. MHppa3ByK.
Axycrudeckuii criektp. D¢ ekt Jommepa.

ATOMHO-MOJ’I(—!KyJ'IHpHOC CTPOCHHUE BCIIICCTBA

ATOMHO-MOJIeKyJIﬂpHaH TeOpUd CTPOCHUSA BeIECTBA. OTHoOCHTEIbLHbIE aTOMHAS U MOJICKYJIsIpHas
Macchbl. MoJib BelllecTBa.
BpOYHOBCKOe JABVIKCHUC, TCIVIOBOC ABMIXKCHUC, OTHOCUTCIIbHAA aTOMHAs MacCa, OTHOCUTCIIbHAA MOJICKYJIsIpHAs
Macca, Yyucjiio ABoraz[po, MOJISIpHaA Macca, JIMHEHHBIE PasMCpPbI MOJICKYJI, CTaTUCTUYECKUH 1
TepMOI[I/IHaMI/ILIeCKI/Iﬁ CIIOCOOBI OIKMCAHUS IMponeccoB B MAaKpOTECIIaXx.

MoJiekyJIsIpHO-KMHETHYECKAS Teopust

OcHoBbl TepmoMeTpuu. CocTosinue cucrembl. U3onponeccol. YpaBHeHne COCTOSTHUS UA€AJTbHOTO
raza. OCHOBBI MOJICKY/IIPHO-KMHETHYECKOH TeOPHUH rasa.
napamMeTpbl COCTOSIHUS, TEMIIEpaTypa, aOCOMIOTHBINA HOJIb, TEPMOAMHAMUYECKUN MPOIIECC, PABHOBECHOE U
HCPaBHOBCCHOC COCTOAHUC CUCTEMEI, O6paTI/IMI)Ie n H606paTI/IMBI€ IponecCohl, HUKIIbI, I/II[eaJ'H)HI:Jﬁ ras, ra3oBas
MOCTOsIHHAS, TTOCTOsTHHAsE bonbIiMaHa, ypaBHEHHE COCTOSIHUSI MI€AIbHOTO Ta3a, JaBJICHHUE, CPEIHSS SHEPIUs
MOJIEKYJI, U30TEPMHUYECKHI Mpolecc, n300apuyecKuii mporecc, N30X0pHUUECKUil mporecc

BHyTpeHHssI JHEPIrUs U TEILIOEMKOCTb H1€AJILHOI0 ra3a. AinadaTu4ecKuii ¥ MoJUTPONHYeCKHii
npoueccol. PaGora, copepiiaemas njeajbHbIM Ia30M NPU Pa3JIN4YHBIX NpoLeccax.
BryTpenHss sHeprusi TepMOAMHAMUYECKON CUCTEMBI, IIEPBOE HAYAJIO TEPMOIMHAMUKHY, yIeTbHAS
TEII0EMKOCTh, MOJISIpHAS TEIUIOEMKOCTh, TEIJIOEMKOCTh IPU MOCTOSSHHOM 00beMe, TeIIIOEMKOCTh MPH
MOCTOSIHHOM JIaBJICHHH, aquabaTH4yecKuil mpoiiecce, moka3aTenb aguadartel, ypaBHenue [lyaccona,
MOJINTPOIIMYECKHH TpOIECC, TOKA3aTeNb MOJIUTPOIIbI, padoTa, COBEpIIaeMas UACAIbHBIM ra30M MPHU PA3INYHBIX
nporeccax.

Cratucruyeckasi puszuka

Pacnpenenenne Makcgea no ckopoctsaiMm. Pacnpenesienne boabumana.
CTaTI/ICTI/I‘IeCKaﬂ (1)I/I3I/IK21j BGpOSITHOCTI), CTaTUCTHUYCCKHN HC3aBUCUMbIC BEINYNHBI, (1)YHKIII/I$I pacnpeneneHHﬂ
BEPOSITHOCTEH, MPOCTPAHCTBO CKOPOCTEH, GyHKIIUA pacnpenenenne Makcsemia, onbIT LlTepHa,
O6apomerpuueckas Gopmyna, pacnpeaenenue bonpivana,

SBJjieHMs mepeHoca B ra3ax

JAnddy3us B razax. Baskocrs razos. TemionpoBoaHOCTh ra3os.
JnuHHa cBoOOIHOTO ITpodera MoJieKyJ1, 3 (HEeKTUBHBIN AUaMETP MOJIEKY, 3(pPEeKTUBHOE cedeHne MOJIEKYII,
ABIICHUA nepeHoca, upysus, kodpduuueHt nudpysun, 3akoH Puka, TEIIONPOBOTHOCTh, BHyTPEHHEE
TpEHue,

TepMoauHaAaMuKAa
[TepBoe HavasI0 TEPMOAUHAMUKH. 3aKOH BO3PACTAHUS SHTPOITHHI

OcHoBHbI€e 3ak0HbI TepMoanHAMHUKH. Llnkiabl. Huka Kapuo. Koddpduuuenr mose3noro aeicreusi.
[TepBoe u BTOpOE Havana TepMOJIMHAMUKHU, TeopeMa Hepucta, TeroBas MalinHa, X0JI0dMIbHAsS MalllHa,
TEIUIOBOM pe3epByap, MUKIIbI, UK KapHo, U33HTpONUYECKU# mporecc, KodQPHUIIMEHT MoJIe3HOTO AeHCTBHSI,



teopeMa Kapno.

JuTponusi. HekoTopble npuMeHeHUsI SJHTPONMH.
3HTp0HI/IH HUICAJIbHOI'O Ira3a, SHTPOIINA BOAbI, UBMCHCHHUC SHTPOIIUU IIPHU IIJIABJICHUU, HCKOTOPBIC IIPUMCHCHU A
DHTPOIIUU

PeanbHble ra3zsl. ®@a3oBble PABHOBECHUSA U NIPEBPaALICHUSA

I'a3 Ban-nep-Baaanca. U3oTrepmsl raza Ban-nep-Baanbca u peajibHoro raza. Kpurnueckoe
COCTOsIHHME BellecTBa.
VYpaBHeHne Ban-nep-Baanbca, IOoCTOssHHBIE BaH-ep-Baasibeca, pagnyc MOJIEKYJISIPHOTO IEHCTBHS, Ia3
Ban-gep-Baanbca, n3orepMmel Ban-aep-Baanbca, KpUTHYECKOE COCTOSIHUE, KpPUTHUECKAs TOUKA, KPUTHUYECKUE
BEJIMYMHBI, SKCIIEPUMEHTAIILHBIE U30TEPMBI.

HUcnapenue, niapjenue, cyoaumanus. TpoiiHasa Touka. /lmarpamma cocTosiHusl BelecTBa.
DKCIepUMEHTAITbHBIC H30TEPMBI, (ha30BBIC MTEPEXOJIBI IIEPBOTO M BTOPOTO POJIa, TEIIOTA MPEBPAIICHHUS,
WCIIapeHue, TUIaBJICHHUE, CyOIMMaIlis, HACBIIIICHHBIN MMap, yIPyrocTh HACKIIIIEHHOTO TTapa, PAaBHOBECHOE
COCTOSIHHE, IIEPECHIIICHHBIN Nap, eperpeTast )KUIKOCTb, TPOMHAS TOUYKA, JUarpaMma COCTOSHUS BEIlleCTBa

CBoiicTBa KHIAKOCTEH M TBEPABIX TeJl

Ctpoenue xuakoctu. [loBepxHocTHoe HaTszkeHHe. KanuiasipHuble siBieHus.
brvoxHMiA 1 qanbHUN MOPAIKU NEHCTBUS, KBA3UKPUCTAILTUYECKAs CTPYKTYpa, )KUJIKHE KPUCTAILIBI, aMOp(HbIe
Tena, panyc MOJICKYJISIPHOTO JIEHCTBUS, CHIIBI IOBEPXHOCTHOTO HATSDKEHUA, KO (UIIUEHT TOBEPXHOCTHOTO
HATSDKEHUS, SBJICHHS Ha TPAHUIIE KUIKOCTH U TBEPAOTO Tea, MCHUCKU, KaWISIPHBIE SIBJICHUS

OT1iiM4yuTeIbHBbIE YePThl KPUCTAJINYECKOro cocTossHus. Kpucraaimueckasi peuierka.
Teny0eMKOCTh KPUCTAJLIIOB.
AHH30TPONIHBIE U U30TPOITHBIE TEJIA, MOHOKPUCTAILIBI, JIEMEHTApHAs KpUCTAJUIMUECKas STUeiika, BUIbI
KpUCTAIIIOrpauecKux CUCTEM, MOHHBIE, aTOMHbBIC, METAJUTMYECKHE U MOJICKYIIPHBIC KPUCTATUINYECKUE
pemerku, 3aKkoH [rononra u [Itu.

duszuka
DJIeKTpUYECKoe 10JIe B BAKyyMe.

JileKTpUYeCKUil 3apsia. 3aKOH coxpaHeHus 3apsaa. 3akoH Kynona. HanpsizkeHHOCTD
3jeKTpuYecKkoro nojs. Ilpmanun cynepnosunuu. IIoTok BeKTOpa HANPSIZKEHHOCTH YJICKTPHYECKOI0
noJs. Teopema I'aycca.

[IpoGHbIii 3apsa. NHBpUAHT 3JEKTPUYECKOTO 3apsjia. 3aKOH COXPAaHEHUs JIEKCTPUUECKOTro 3aps/a.
HanpsioxkenHocTs anekTpudeckoro noiist. 3akoH Kynona. KoHcTanTa mponopliOHAIbHOCTH U €IMHUIA
U3MEpEHUS 3aps/ia B pa3HbIX CUCTeMax eAuHUL. TodeuHslil 3apsan. [IpuHnun cynepno3unmii
anekTpoctaruueckux nojieil. Cunossie nuHu. [lonsiTue nmotoka Bekropa. Tenecusrit yroiu. T. ['aycca. mpumep T.
l"ayca nuist IByX citydaeB: 3apsij JIE)KUT BHYTPU IPOCTPAHCTBA, OKPY>KEHHOTO MIOBEPXHOCTBIO S, 3apsil JIEKUT
BHE IPOCTPAHCTBA, OKPYKEHHOr'0 MOBEPXHOCTHIO S. [IpuMenenue 1. ['aycca: ayekTpocTaTHdeckoe nosie
0EeCKOHEeYHOW PaBHOMEPHO 3apsKEHHOM MOJIOCTH, T0JI€ PABHOMEPHO 3apsKEHHON OECKOHEUHOU
TUIOCKOTIApAJUICHIIBHOM MJIACTUHKY, TI0JIE Iapa, PABHOMEPHO 3apsKEHHOTO 110 TIOBEPXHOCTH M 00BEMY, MoJIe
OEeCKOHEYHOU MPSIMON JTMHUU U OECKOHEUHO JUIMHHOTO InHapa. uddepenunansuas popma 1. [aycca.
®opwmyina [Maycca-OcTporpaickoro.

IoTeHUaT JIEKTPOCTATHYECKOTO 1M0JIsl. PAa3HOCTH MOTEHIIMAT0OB. JKBUINIOTEHIIHAIbHbIE



noBepxHoCcTU. CBSA3b HANPAKEHHOCTH JIEKTPUYECKOT0 MOoJIs ¢ moTeHunagoM. [lupkyassuus Bekropa
HANPSKEHHOCTH JJIEKTPUIECKOIr0 MOJIs.

[ToTreHImManbHOCTh 3JIEKTpOoCTaTHYECKOr0 Touis. [TonsaTre nupkynsauus Bekropa. Llupkynsuus Bekropa
HaNpsHKEHHOCTH AJIEKTPUYECKOT0 MoJId. DieKTpuuecknuid noreHnuan. [lonsarue norenuunana. Hynesoit
notennuai. Paznocts norennuanos. [ToBepxHocTu paBHoro noteHmnuana. [louarue rpaguenta. Beranciene
NOTCHIMAJIa MO0 HAIPAKCHHOCTU ITOJIS: MOTCHIHAI MOJIAA TOYCYHOTO 3apsd, MOTCHIUAII ITOJII CUCTCMBIL
TOYCUHBIX 3apdaa0B B OJHOPOJHOM JUIBJICKTPUKE, MOTCHI WA HETIPECPLIBHO PACIIPCACIICHHBIX 3JICKTPUICCKUX
3aps0B, MOTEHIIMA] OECKOHEYHO PABHOMEPHO 3apsKEHHOM MIIOCKOCTU B OTHOPOAHOM JUAJIEKTPHKE.

DJIeKTPUYECKoe MoJjie B AUIJIEeKTPUKAX

DJIeKTPUYECKHUI TUNO0JIb. JIunmoabHbIA MOMeHT MoJiekyJl. [loJsipu3anus Au3J1eKTPHUKOB.
JAmdjiekTpuyeckasi NPOHUIIAeMOCTh M BOCIPMUMYHUBOCTDH BellecTB. BeKTOp 3/1eKTPUYeCKOro cMeleHus.
DJIEKCTPUYECKUHN TUTIOIb. TOYEUHBIN AUMOJIb. J{UMOJBbHBIM MOMEHT HEUTPAIBHOW CUCTEMBI 3apsI0B.
JIMNOIbHBIA MOMEHT MOJIEKYJI. DJIEKCTPUUECKOE 1oJie B BewecTse. [lomsipuzanusa quanekTpukoB. Mexanusm
MOJISIPU3AIUY TIOJISIPHBIX U HEMOJIPHBIX THUAIEKTPUKOB. Bektop nmonspuzanuu. T [Naycca st TuaIeKTPUKOB.
[Tonsspu3ymMoCTh ¥ AMAIEKTPUYECKAsk MPOHUIIAEMOCTb.

IIpoBOAHUKH B JIEKTPHUECKOM MO0J€. JHEPTHs NIEKTPUIECKOT0 MOJIs

PaBHoBecue 3apsinoB Ha npoBoHuKe. MHAyHUPOBaHHbIE 3apsiibl. JJIEKTPOEMKOCTb.
KonaeHncaropsl. JHeprus 3apsi’keHHOr0 POBOAHUKA, KOHIECHCATOPA. JHEPIrHUsl 31eKTPOCTATHYECKOI 0
noJIsl.

ITpoBoiHUKY B 31eKTpruuecKoM nosie. O0beMHas INIOTHOCTh JIEKTPUYECTBA B HYTPU OJJHOPOAHOTO NMPOBOAA.
WuayunpoBanHble 3apaapl. EMKOCTh yeAMHEHHOTO poBoiHMKa. EMKOCTh KOHeHCcaTopa. KonaeHcaropsl.
Enununel uamepenust eMkoctu. EMKocCTh 1apoBoro konjeHcaropa. EMKOCTb M10cKoro KoHaeHcaTopa.
EMKoCTh HMJUTMHAPUYECKOT0 KOHJeHcaTopa. batapen KkoHeHcaTOpOB. DIeKTpuuecKas SHeprusi. JHeprus
3apsHKEHHOIO IIPOBOJAHMKA, KOHJIEHCATOPA. DHEPIHs 3JIEKTPOCTATHUYECKOIO MOJIS.

IHoCTOSIHHBIN 3IEKTPUYCCKUI TOK.

dueKTpUYecKuii TOK. CHJIa ¥ IVIOTHOCTD 3JIEKTPUUYECKOT0 TOKA. JJIeKTPOABIKYIIAS CHJIA.
Conporusiienne npoBoAHNKOB. 3akoH OMa B 1uddepeHunanbLHOi popme.
Onexrpuueckuil ToK. Cuiia U IIIOTHOCTh ANEKTPUYECKOT0 TOKA. 3aKOH COXPAHHUHES 3JIEKTPUUYECKOTO0 3apsia.
OnektpoaBukyias cuina. ConmpoTUBIECHUE TTPOBOIHUKOB. IJIEKTPOIPOBOANMOCTD. DIEKTPUIECKOE
conpotusnenue. [TomHoe conporuBnenue Beei nenu. Cuna Toka. 3akoH OMa B muddepeHnuaibaon Gopme.

3akon OMa 11 HEOJHOPOJAHOT0 Y4acTKa nenu. PazserBiiennbie nenu. [llpasuiaa Kupxrodga aas
Pa3BeTBJIEHHBIX LieNell MOCTOSTHHOTO Toka. PaboTa m MmomHOCTh TOKA. 3akoH koyias -Jlenuna B
auppepenuunaabHoit popme.
VY nenpHas mpoBoauMOCTh. BeiBog 3akoHoB OMa u [[xoyna-Jlenna. Ctoponnue cuibl. Pa3BeTBIIeHHBIC TIETTH.
[TpaBuna Kupxroda 1j1s pa3BeTBICHHBIX IIENIEH TOCTOSHHOTO TOKA. [I[puMepsl MpuMeHeHUs 3aKOHOB
Kupxroda nns pa3ierBieHHBIX 1eneid. PaboTa u MOLTHOCTH TOKA.

BJICKTpI/I‘IeCKI/Iﬁ TOK B Me€TaJ/lJ1aX, MOJYIIPOBOJHUKAX, Ira3ax

Kiaccnueckasi Teopusi 3JIEKTPONPOBOJHOCTH METAIOB. TepM031eKTPOHHAS
smuccus. Monnszanus razos. CaMoCcToATeIbHBIH Pa3psil B razax
Wueprus 31ekTpoHoB B MeTauiax. D¢ dext Xoma. MeTamisl U NoxynpoBoJHUKH. [IpoBOIMMOCT B METaIIIAX.
CB0OOHBIE ANEKTPOHBI. BaneHTHbIe 371eKTpOHBL. DHepreTndeckue ypoBHU. CBOOOAHAS U 3alpelleHHAs 30HBI.



TCPMOIJICKTPOHHAA OMUCCHUSI. Pa6orta BBIXO/Ja. BaKYYMHLIﬁ AUOon. Tok HacBHIIIEHHUS. 9HeKTp0HHH€ JJaMIIbI 1 UX
MPUMCHCHUA.

IHosynpoBoauuku. 30HHAs1 TeopHs NMOJTYNPOBOJHUKOB.
DOHeprust HOHU3ALKU. PEeKOMOWHAIHS IEKTPOHOB. BaneHTHbIe 35eKTpoHbl. HeBOKOYKICHHBIN 1
BO30Y KJIECHHBIN dHepreTndeckue ypoBHU. CBOOOHAS U 3aMpeleHHAast 30Hbl. DJEKTPOHHAs U JAbIPOYHAS
npoBoANMOCTh. COOCTBEHHAs! U IPUMECHAs AJIEKTPOIPOBOIUMOCTD MOIYITPOBOHHUKOB.

MarnuTHoOe noJjie B BAaKyyme.
Pacuerbl MarHuTHbBIX TOJIEH OT MPOBOAHUKOB C TOKOM

B3aumoneiicrBue TokoB. UHAyKIMA MarHuTHOrO noJisi. 3akon buo-Casapa-Jlanniaca.3akon
Amnepa. Cuia Jlopenua. MaruutHoe noJie npsimoro Toka. Llupkyjiasauus BekTopa MarHuTHOM
HHIAYKIHH.

Marnutnoe none. Mctounuku MarHuTHOTO ToJisi. Cuitbl, IEWCTBYIOIINE Ha ABIKYIIHUECS 3apsiibl HTOKU.
MarnuTHO€e noJjie paBHOMEPHO ABMXKYIIerocs 3apsiaa. 3akoH buo-Capapa-Jlamiaca. XapakTepucTuku
MAar"guTHOTIO I10JIA. 3JICKTpOMaI‘HI/ITHaSI HUHAYKIUSL. HI/IpKy.]ISIIII/ISI BCKTOpa MarHUTHOU HHAYKIUU.

MarbuuTHoe noJie B IeHTPe KPYroBoro npoBoaHuKa. IloTok BekTopa MArHUTHOM MHAYKITUU.
KoHTYyp ¢ TOKOM B MATHUTHOM NoJjie. MAarHMTHBIA MOMEHT.
NuaykTuBHOCTH. THIYKTUBHOCTD MPOBOJOB. AABJIEHUS MPHU 3aMyKaHUH U pa3MbIKAaHUU TOKA.

MarsuTHoe moJie B BelecrBe.

HamarauuyuBaHue BelllecTBa. Hal'[pﬂ)KCHHOCTb MAardMTHOIO 1moJis. BeKTOp HaMaroHuimBaHH4.
MarnuTHas MNPOHUIAEMOCTb U BOCIPUMMYHNBOCTDH BCIIIECTB.
HamaranyupaHue BeIeCTBa. HaHpH)KCHHOCTB MAar"auTHOI'O I1OJIA. BGKTOp HaMarom4uBaHU. MOHCKy.HHpHLIC
TOKH. TokMn IMpOBOANMOCTH. MarxautHas MPOHUIACMOCTb U BOCIIPUUMUYNBOCTL BCIICCTB. TeopeMa (o)
HUPKYJIAOUU MAaroHuTHOTO ITOJISI B BEIICCTBE.

MaruuTtHblii MOMeHT aToMa. /{luamMarneTusm, napamarnetusm. @eppoMarHeTuK U UX CBOICTBA.
MarsuTHbI€ CBOMCTBA aTOMOB. MarHuTHbIM MOMEHT atoMa. OObsICHEHUE JUa-, Mapa- U peppoMarHeTu3Ma.
DeppOMarHeTUKU U UX CBOKCTBA.

DJIeKTPOMATHUTANA WHIAYKIHS.

3akoH yiekTpoMaruuTHoi uHAYKUMU. [IpaBuio Jlenna. Camonnaykuusi. UHAyKTHBHOCTD.
OmnbiTel Dapanes. DIEKTPOABIKYIASL CHIa MHAYKIMHA. OCHOBHOMN 3aKOH 3JIEKTPOMAarHUTHOW MHTyKIUH.
Marunutsslii notok. Munykiuonnstit Tox. [Ipasuio Jlenna. Camounaykius. KoadduuneHT HHIyKTUBHOCTH.

MarsnuTHoe moJjie coJieHoMaA. 3Hepl"l/lﬂ MAarHMTHOI'O 1IMOJis.
MarxautHas SHEPTrHsd TOKOB. nﬂoxanmaunﬁ MarHUTHOM SHEPTrHUU B IPOCTPAHCTBC. 3HepFI/I$I MAar"duTHOI'O ITIOJIA.

Ypasuenns Makcsesia.

Buxpesoe d1ekrpuuyeckoe moJsie. Toxk cMemenusi. YpasHenus Makcseoia.
Tok cmemnieHust, TOJTHBIN TOK, TOK HOJSIPU3AIlNK, CUCTEMa YpaBHEHNH MakcBeiia B UHTETpajbHOM dopme,
cucteMa ypaBHeHHI MakcBemia B nuddepeHimanbHoi hopMe, TpaHHYHbBIE YCIIOBHUS, CBOMCTBA ypaBHEHUI
Makcgemia

DJIeKTPOMArHUMTHAasi IPUPOJA U CBOHCTBA CBETA.



3JIeKTp0MaFHI/ITHLIe BOJIHBI.
BOJIHa, MOIMNCPCUHBIC U MMPOAOJBbHBIC BOJIHBI, BUAUMbBIC CBECTOBBIC BOJIHBI, IIYT BOJIHBI, BOJTHOBOC YPABHCHUC IJIA
SJICKTPOMArHUTHOI'O ITOJIA, TIJIOCKA 3JICKTPOMArHuTHas BOJIHA, SOHECPT U SJICKTPOMArHMTHBIX BOJIH.

IIpupona ceera. BosiHoBbIe cBOlicTBa cBeTA.
Teopus ucreuennss Herorona, npunnun depma, KOpIyCKyIsIpHO-BOJIHOBOM yanu3M, CKOPOCTh CBETA,
OTpakeHUE U TpeJIOMJICHUE CBeTa, MHTep(hepeHIIHsl CBeTa, AUPPAKIHs CBETA, AUCTIEPCHUS CBETA,
HMHTCHCUBHOCTH CBCTa

HNuTepdepenuus cera.

Nurepdepennusi cBeTOBLIX BOJIH. BpeMeHHAs 1 MPOCTPAHCTBEHHAS] KOT€PEHTHOCTD.
Onrtuyeckasi pa3HOCTH X0/1a JIy4eid.
[Tpunmun Iroitrenca, ontuyeckas JUIMHHA IyTH, ONTUYECKask Pa3HOCTh X0/1a JIy4YeH, YCIIOBHE
uHTEeP(HEPEHITMOHHOTO MAaKCUMYyMa, yCIIOBUE HHTEP(PEPEHIITMOHHOTO MUHUMYMa, MOHOXPOMATHYECKUE BOJHBI,
peanbHble UICTOYHUKH, JJIMHHA KOT€PEHTHOCTH, BPEMEHHAs U MPOCTPAHCTBEHHAs! KOT€PEHTHOCTh

Cnoco0b1 HaOm0aeHust uHTeppepeHunu cBeta. UHTepdepeHuns B MJIeHKAX M MJIACTHUHKAX.
ITosochl paBHOro HakJoHA. [1oJ10CHI paBHOI TOJINMHBI.
Meton FOnra, 3epkana ®penens, ounpuzma Openens, 3epkano Jlnoiina, konsiia HeroToHa, nHTEpPEpOMETPHI U
UX MPUMEHEHHE, IUPUHA HHTEP(PEPEHIIMOHHOM TOJI0ChI, UHTEPPEPEHIUs B IUIEHKAX U IUIACTUHKAX, IIOJIOCHI
PaBHOI'O HAKJIOHA, ITOJIOCHI PABHOW TOJIILIMHBI.

JAundpaxuus ceera.
PaccmaTpuBaroTcs ciocoObI MOTy4eHUs AUPPAKITHOHHON KAPTUHBI

Ju¢ppakous. lIpunnnn 'oiirenca ®penens. 30ab1 @penesis. 30HHasA wiacTuHka. udpakuus Ha
KPYIJIOM OTBEPCTHH, KPYIJIOM JHCKe, IPAMOYI0J1bHOM Kpae JKpaHa.
Hudpaxuust, [Ipunnun Ioiirenca-®penens, 30061 Openens, nudpaxuus Openens, Iudpakuus Ha KpyTriioMm
OTBEPCTHH, KPYTJIOM AMCKE, IPSMOYTOJIBHOM Kpae dKpaHa

JAundpakuusa @paynrodepa na menan. ndpakuuonnas pemerka. J{ucnepcusi u papemaroias
cuJia TM(PPAKIMOHHON pPelIeTKH
mudpaxius Opaynrodepa, onHOMepHAs JUPPAKIUOHHAS PEUIETKA, TOCTOSHHAS TU(PPAKIIMOHHON peIIeTKH,
TJIAaBHBIC M JIOTIOJTHUTEIIHHBIE MAKCUMYMBI I MUHUMYMBI, ”HTEHCUBHOCTH TJIABHOTO MaKCHMYyMa, pa3penIaroas
CIIOCOOHOCTH AU(PPAKIIMOHHON PEIICTKH, TUCTICPCUS

Hoasipusauus cBera.

EcrecTBeHHBbIH M N0Jsipu3oBaHHbIi cBeT. [loisipu3anusi npu oTpaKeHUU U NMPeTOMIIEHHH.
CBeTOBOM BEKTOP, €CTECTBEHHBIN U MOJISPU30BAHHBINA CBET, YACTUYHO MOJISIPU30BAHHBIN CBET,
IJIOCKOTOJISIPU30BAHHBIN CBET, INIOCKOCTh MOJIIPU3AIUH, CTENEHb MOJISIpU3aUH, OJISIPU3aTOPhI, 3aKOH
Mairoca, 4aCTU4HO NOJIIPU30BAHHBIC JIy4H

Hoasipu3anusi Npu ABOMHOM Jiy4denpejgomiaeHnu./{luxpousm. Bpamenue niocKoCT noJispu3anuu.
JIBOI{HOE JTy4enpuIOMIICHHE, OITUYECKHA aKTUBHBIE BEIIECTBA, BPALICHHUE TUIOCKOCTH MOJIIPU3AINHU, YPPEKT
®dapajesi, MICKyCCTBEHHAsl ONTUYECKash aHU30TPOIIHS, TUHEUHBIA TUXPOU3M, SJUIMITUYECKUN TUXPOU3M,
KpyTrOBOW AUXPOU3M, IPUMEHEHHE TUXPOU3MA.

B3aumoneiicTBue cBeTa ¢ BeeCTBOM.



JAucnepcusi cBeTa. JJIeKTPOHHAS TeOPUS JUCTIEPCUU. AHOMAJIBLHAS U HOPMAJIbHAS JUCTIEPCHS
cBerTa.
HI/ICHepCI/IH CBCTa, AUCIICPCUA CBCTA B IIPU3MC, paayra, aHOMaJIbHAad U HOpMaJibHasA JUCIICPCHUA CBCTA,
AJIEKTPOHHASI TEOPUSI TUCTIEPCUU, OTITUYECKUI AIIEKTPOH

ITorinomenue ceera. Paccesinue cBera.
3akoH byrepa, BUBI CIIEKTPOB MOTJIOIICHUS

I'eomeTpuueckasi onTuka
OCHOBHBIE 3aKOHBI TEOMETPUYECKON ONTUKHU

JIun3sl. 3epkana. [locTpoenne n300pa:keHus B JIHH3e, 3epKaJie.
OCHOBHBIE 3aKOHBI FGOMeTpI/I‘{eCKOfI OIITUKH, TOKA3aTCJIb NPCIIOMIICHHA, ABJICHUC ITIOJIHOTO BHYTPCHHETO
OTpa)kKeHHUs, JIUH3bI, BUJbI JIMH3, XapaKTEPUCTUKU JIMH3bI, POpMyJIa TOHKOM JIMH3bI, a0eppaliui ONTHYECKUX
CHCTEM, 3epKaJja, IOCTPOCHHE N300paKeHUs B JIMH3E, 3epKajie

OnTuyeckue npuoOOPHI.
MPUHIINI paOOTHI MUKPOCKOTIA U TEJIECKOIIA.

DJieMeHThI KBAHTOBOH (PM3HKH.

KBanToBas npupona ndiaydenusi. Moaeau atomoB. @otoddppexr.
KBaHTOBas onTHKa, TEMI0BOE U3yYCHHE, IIOMUHECLIEHIIHS, MOJIEIM aTOMOB, KBaHTOBas runorte3a [lnanka,
BHYTPEHHUH, BEHTWIbHBINA U BHEIIHUH PoTOdDPeKT

dddext KomnTona. 'mnoresa ne-bpoiisa. BoanoBasi pynkuus. Ypasuenue lllpegunrepa.
Oddextr KomnTona, KOMOTOHOBCKAs JUTMHA BOJIHBI, TUIIOTE3a JIe-bpoiisisi, BOTHOBBIE CBOMCTBA BEIIECTRA,
HEOOBIYHBIE CBOMCTBAa MUKPOYACTHII, TPUHITUIT HEOTIPEACICHHOCTH, ypaBHeHHe [lIpenunrepa



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
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ISBN 978-5-8114-6796-9. — TekcT : anekTpoHHbIH // JIaHb : 31IeKTPOHHO-OUOIMOTEYUHAs CUCTEMA.
https://elis.psu.ru/node/580912

5. Uponos U. E. 3amauun no obmeit pusuke : yueoHoe mocodue mist By30B / U. E. UponoB. — 8-e m31. — M. :
BUHOM. Jla6opatopus 3uanwmii, 2010. — 431 c. : un. — ISBN 978-5-9963-0280-2. — TekcT : 2IeKTpOHHBIH //
DnekTpoHHO-OnOMMoTeuHas cucrema bubnuoTex : [caiiT]. https://bibliotech.psu.ru/Reader/Book/8678

6. Tpodumona, T. . PykoBoACTBO K pelIeHuto 3aaa4 1no Gusmke : yuebHoe nocoodbue ais sy3os / T. U.
Tpodumosa. — 3-e uzn., ucnp. u gon. — Mocksa : U3garensctBo FOpaiit, 2020. — 265 c. — (Bsiciee
obpazoBanmne). — ISBN 978-5-9916-3429-8. — Tekct : anekrponusiii / OBC HOpaiit [caiiT].
https://urait.ru/bcode/467024

7. CaBenbes, 1.B. Kypc ¢usuku : yae6HOe mocobue : B 3 Tomax / U.B. CaBenbeB. — 7-¢ u3f., ctep. — CaHKT-
[TetepOypr : Jlans, [6. r.]. — Tom 3 : KBantoBas ontuka. AtomHas gusuka. ®usuka TBepaoro rena. Ousnka
aTOMHOTO si/ipa 1 31eMeHTapHbIX yacTul — 2019. — 308 c. — ISBN 978-5-8114-4254-6. — Tekcr :
3JIEKTPOHHBIH // DNeKTpOHHO-OnbmuoTeunas cucrema «Jlauby : [caiit]. — URL:
https://e.lanbook.com/book/117716 https://elis.psu.ru/node/580913

8. TamueikoBa-bymkesuy, W. M. ®usnka. Yacts 2. OnTrka. KBanToBas gusuka. Ctpoenue u pusndeckre
cBoiicTBa BemecTBa : yueOHuk / M. Y. TamuisikoBa-bymkesny. — MuHck : Bpimiimas mkona, 2014, — 232 c.
— ISBN 978-985-06-2506-9. — TekcT : anexktponHsli / Lngpposoii oOpasoBarensubiii pecypc IPR SMART :
[caiiT]. http://www.iprbookshop.ru/35563

JdomosHuTeIbHAS:

1. CoopHHK BOnpOCOB | 3a1a4 1o obmiet ¢pusuke. Pasnen 3. Ontuka. Paznen 4. KBantosas ¢usuka / H. B.
Couna, A. b. Kazanuesa, U. A. Bacunbesa, I'. H. ['onbuman. — Mocksa : [Ipomereit, 2013. — 194 ¢. — ISBN
978-5-7042-2414-3. — Texct : anekrponHsii // Lndpooit obpazosarenshslii pecypc IPR SMART : [caiir].
http://www.iprbookshop.ru/24021

2. bopnosckuit, I'. A. OOmiast usuka B 2 1. Tom 1 : yue6HOe nocobue uist cpeiHero npodeccuoHaaIbHOro
obOpazoBanms / I'. A. bopnosckuii, 3. B. bypcuan. — 2-e uzn., ucnp. u gomn. — Mocksa : M3narenscTBo
HOpaiit, 2018. — 242 ¢. — (Ilpodeccuonanproe oopazoanne). — ISBN 978-5-534-05455-2. — Texcr :



anextponnbli // DBC IOpaiit [caiit]. https://urait.ru/bcode/421606

3. Kazanmnesa, A. b. COopHUK BOTIPOCOB U 3aa4 1o oo0tmei ¢pusuke. Pazmen 5. MonekynspHas Gu3uka :
yueOHoe mocobue / A. b. Kazannesa, H. B. Couna, I'. H. l'omsitman. — Mocksa : [Ipomereit, 2012. — 144 c.
— ISBN 978-5-7042-2340-5. — TeKcT : 21eKTpoHHBIH // DnekTpoHHo-O0nbauoreunas cucrema [IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/18616.html

4. Muxaiinos, B. K. ®u3zuka : yue6Hoe nocodue / B. K. MuxaiinoB. — MockBa : MockoBcKkuHi
rocy/1apCTBEHHbIN CTpouTenbHbIi yHUBepcuteT, ObC ACB, 2013. — 120 c. — ISBN 978-5-7264-0679-4. —
Texcrt : anexTpoHHSIH // DnekTpoHHO-0nOIMoTeuHast cuctema [PR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/23753 . html http://www.iprbookshop.ru/23753

5. bopnosckuit, I'. A. O6mias ¢usuka B 2 1. Tom 2 : yueOHOE TocoOue It cpeHero MpodecCHOHATBHOTO
obpazoBanms / I'. A. bopnosckuii, 3. B. bypcuan. — 2-e uzn., ucnp. u gomn. — Mocksa : M3naTenscTBo
IOpaiir, 2018. — 299 ¢. — (IIpodeccuonanbroe odbpazoBanue). — ISBN 978-5-534-05456-9. — Tekcr :
anextponnbii // DBC KOpaitt [caiit]. https://urait.ru/bcode/421607



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

www.iprbookshop.ru ®uszuka. Yacts 2. Ontuka. KBanrosas ¢pusuka. CTpoeHne u pusndeckne cBOWCTBa
BemecTBa/ TameikoBa-bymkesna Y. U

https://www.biblio-online.ru O6pa3oBatenpHas rardgopma FOpaiit

https://elis.psu.ru Dnexkrponnas 6ubmmoreynas cucrtema ELiS

https://fizidka.ru/ ®usuka c HyJIs

https://openedu.ru/course/mephi/mephi_008 fvol/ ®uszuka B onbiTax. Yacts 1. Mexanuka

elis.psu.ru Dnexrponnas Oubnanoreunas cucrema ELIS

www.biblio-online.ru OGpa3soBarensHas miatdopma FOpaiit

https://elis.psu.ru Dnexkrponnas 6ubiuoreynas cucrtema ELiS

https://www.biblio-online.ru O6pa3oBarensHas miatdopma FOpaiit

https://openedu.ru/course/mephi/mephi_011_fvo2/ ®u3zuka B onbitax. Yacts 2. MonekysipHast pu3nka

https://elis.psu.ru Dnekrponnas oubmuoreynas cucrema ELiS

https://www.biblio-online.ru O6pa3oBarensHas miatdpopma FOpaiit

www.iprbookshop.ru ®usuka. Yacts 2. Ontuka. KBantoBas ¢usuka. Crpoenue u pu3nveckrue CBONCTBA
BemiectBa/ TanuibikoBa-bymkesny U. 1

https://openedu.ru/course/mephi/mephi_012_fvo3/ ®usuka B onsiTax. Yacts 3. DIEKTpUUECTBO U
MarHeTu3m

https://openedu.ru/course/mipt/ELEC/ DnexTpruuecTBo U MarHeTU3M

https://www.youtube.com/results?search_query=nekuun+mno-+iaekrpuuecTBy+u+mMarnerusmy Jlekuun
IO 3JIEKTPUYECTBY U MarHETU3MY

elis.psu.ru DnekTponHast Oubiaroreunas cucrema ELiIS

www.biblio-online.ru O6pa3oBarensnas miatdopma FOpait

10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCHUIINHE

OO6pazoBaTenbHbIHN Mpoliece Mo TuciuIuinHe MU3nKa npeArnoaaracT UCIoIb30BAHUE CIEIYIOIIETO
MPOTPAMMHOTO 00ecrieueHHs] 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IPE3CHTAI[IOHHBIC MaTEPHUATBI (CITAl Bl TI0 TEMaM JICKIIMOHHBIX M MPAKTUICCKHUX 3aHITHN);
- IOCTYT B pexxuMe on-line B DiekTpoHHyto 6nbimortednyro cuctemy (ObC);
- IOCTYTI B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeIbHYIO CPEly YHUBEPCUTETA,
- HHTEPHET-CEPBUCHI M 3JICKTPOHHBIC PECYPCHI (IIOMCKOBBIC CHCTEMBI, JJICKTPOHHAS 110YTa, IPOPECCHOHATBHBIE
TEMaTUYECKHE YaThbl U (OPYMBI, CHCTEMBI ayIM0 U BUI€0 KOH(EpPEHIN, OHJIaliH SHIMKIONEANU U T.1I.).

IIporpamMMHoOe obecrieueHue:

- otkpbiTas cucrema "ALT Linux"

- oucHbI nakeT npunoxxenuii "Libre office";

- IPUJIOKEHHE TIO3BOJISIIONIEE TPOCMATPUBATh U BOCIIPOM3BOANUTE Meaua kKoHTeHT PDF-@daiinos "Adobe Acrobat
Reader DC";

- IPOrpaMMbl, IEMOHCTpAIMK BUAECO MaTEPUAIOB,;

- IporpaMma MpocMoTpa UHTepHET KoHTeHTa (Opay3ep) "Google Chrome".

HpI/I OCBOCHHU MaTCpHraia U BbIITIOJTHCHHUA SaZ[aHI/Iﬁ Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIBb30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).



[Ipu opranuzanuu TUCTaHIMOHHON paOOTHI M TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
MCTIOJIh30BAThCS:

cucteMa BuieoKoH(pepeHcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>kuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe3€HTaHHﬁ, ayJIuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHus JJ11 COBMECTHOI paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM VIl OCYLIECTBJICHUS
00pa3oBaTeJIbHOI0 Npouecca 1no AMCuMIINHe

1. JIekiimoHHBIE 3aHATHS.

AyauTopusi, OCHAIIEHHAs TIPE3EHTAIIMOHHON TEXHUKON (TIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK) C
COOTBETCTBYIOILIMM IIPOrPaMMHBIM 00€CIIeYeHHEM, MEIOBOH (1) MJIM MapKEPHOI TOCKOM.

2. 3aHATHI CEMUHAPCKOro TUNA (CEMUHAPHI, IPAKTUYECKUE 3aHATHS).

Aynautopusi, OCHAIIIEHHAs MPE3CHTAIMOHHON TEXHUKOH (IIPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK) C
COOTBETCTBYIOIIUM IIPOrPAMMHBIM 00€CIIeUeHUEM, MEJIOBOM (1) HITM MaPKEPHOU JOCKO.

3. JJabopaTopHbIe 3aHATHA.

JlaGopaTtopun «MexaHuKu U MOJIEKYJIIpHOH pusukm», "InekrpudectBa u Mmaruetusma", "Ontuku",
OCHAIllEHHbIE CTIeUAIN3UPOBaHHBIM 000pyaoBanueM. CoctaB ob6opyaoBanus onpezaeseH B [lacnopre
nabopaTOpHid.

4. I'pynnoBble (MHOUBUAYaIbHbIE) KOHCYIbTAILINU.

Aynuropus, OCHallleHHasl MPE3EHTAI[MOHHON TEXHUKOU (ITPOEKTOp, IKPaH, KOMIBIOTEP/HOYTOYK) C
COOTBETCTBYIOIINM MPOTPAMMHBIM 00ECTICYCHHEM, MEJIOBOH (M) MITH MAapKEPHOU TIOCKOM.

5. Texyuiuit KOHTPOJIb.

AyauTopusi, OCHAIIEHHAs TIPE3EHTAIMOHHON TEXHUKON (TIPOEKTOP, IKpaH, KOMIIBIOTEP/HOYTOYK) C
COOTBETCTBYIOILIMM IIPOrPaMMHBIM 00€CIIeYeHHEM, MEJIOBOH (1) MJIM MapKEPHOI TOCKOM.

6. CamocTosTenbHas padboTa.

Ayautopust JUisl CaMOCTOSATENbHON pabOThI, OCHAIIEHHAs! KOMIIBIOTEPHON TEXHUKOMN C BO3MOXHOCTBIO
MOJKITIOUEHUs K ceTu «MHTepHeT», o0ecrieueHHass JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-
oOpa3zoBarenbHyI0 cpeny yauBepcuteTa. [lomemenus Hayunoit 6ubnuorexu [ITHUY.

[Tomemenust nayunoi 6ubmuorexku [ITHUY mist oGecriedenust caMoCTOSITEIbHON PaboThl 00yYarOIINXCS:

1. Hayuno-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C

JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBIN 3aJ1 TYMaHUTApHOM JUTEPATyphl, KOpI. 2, ayad. 418. O6opynoBaH 7 nepcoHaTIbHBIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIHN 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opynoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. UnuranbHbli 3a1 reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTAaHOBIIEHHBIE B IOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducnerii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantliroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE

dusuka

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IIK.21

Cnoco0HOCTh NIPUHUMATH YYACTHE B IPUEMe, HACTPOIKe, peryJIMpoOBKe, 0CBOCHUH H
BOCCTAHOBJICHUHM PadOTOCIIOCOOHOCTH 000PYI0BAHUSA 3aAIIUTHI MH(POPMALMH

CrocoO6HOCTh TPUHUMATD
y4acThe B IpUEME,
HAaCTpPOWKE, pEryJIMPOBKE,
OCBOCHUH U
BOCCTaHOBJICHUU
paboTtocrnocoOHOCTH
000pyIOBaHUS 3aLTUTHI
uHpopMaun

METOJaMH HaCTPOMKH,
PEeryJIMpOBKH U PabOTHI C
pa3MYHBIMU (PU3HUECKUMH, B
TOM YUCJIE U U3MEPUTEITbHBIMU
npudopamu.

KomMmnerennus IlnannpyemMble pe3yJabTaThl Kputepumn oniennBanusi pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.21 O6namaeT 3HaHUSIMH U BJIAJIECT HeynosierBopure

- He IGMOHCTPHUPYET 3HAHHE OCHOBHOTO
coJiep>KaHusl pa3iesioB ooe Gu3nKy;

- HE BJIa/Ie€T OCHOBHBIMH MOHATHIMH,
3aKOHAaMU U T€OpHEH, HEOOXOUMBIMU AJIsI
00BSCHEHHUS SIBJICHUH, 3aKOHOMEPHOCTEH.

Y10BJI€ETBOPUTENBH
- IGMOHCTPHUPYET HE TOJIHOE 3HAHHE OCHOBHOTO
coJiepKaHus pa3eoB o0me Pu3nku B
COOTBETCTBUH C IIPOCIIYIIaHHBIM KYpPCOM;
- BJIaICHUEC OCHOBHBIMU ITIOHATUAMU, 3aKOHaAMH
U TEOpHEH, HEOOXOUMBIMHU TSI OO BSICHEHUS
SIBJIEHW, 3aKOHOMEPHOCTE;
- IOTYCKAaeT CYIIECTBEHHBIC OMIUOKHU TpU
W3II0)KEHUHU MaTepuana.

Xopouo
- OTBET I10 BONPOCY WM 33JIaHUIO
apryMEHTUPOBAHHBIN, 1EMOHCTPUPYIOLIUN
3HaHHUE OCHOBHOT'O COZEPKaHUsI pa3JesioB
o01eit GU3UKU U UX HJIEMEHTOB B
COOTBETCTBHHM C IIPOCIYLIaHHBIM KypCOM U C
y4eOHOU JTUTEPATYPO;
- IEMOHCTpUPYET NOHUMaHUE MaTepHaa,
MIPUBOAUT PUMEPHI;
- BJIaJIEET OCHOBHBIMM MOHATHUSIMH, 3aKOHAMHU U
TeOpHeil, HEOOXOIUMBIMU JJISI OOBSICHEHUS
SIBJIEHU, 3aKOHOMEPHOCTEH.

OTtin4yHo
- OTBET I10 BOIIPOCY WIH 3aJaHUIO
apryMEeHTHPOBAHHBIN, TIOTHYECKU
BBICTPOCHHBIH, IIOJIHBIN, IEMOHCTPUPYIOIIHN
3HaHUE OCHOBHOI'O COZAEPIKAaHUs pa3/IeIoB
o0mieit GU3MKK B COOTBETCTBHUH C




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
MPOCIyIIAaHHBIM KYpPCOM U C y4eOHOM
JIUTEPaTypoi;
- IEMOHCTPUPYET MOJHOE [IOHUMaHUE
Marepuaa, BbIBOJbI I0Ka3aTeJIbHbI, TPUBOIUT
MIPUMEPBL;
- cBOOOJIHOE BJIa/IEHHE OCHOBHBIMH MOHATHSIMH,
3aKOHAMU U TEOpHEH, HEOOXOUMBIMU AJIsI
O0OBSCHEHHMS SIBJICHUH, 3aKOHOMEPHOCTEH.

ITK.20

Cnoco0HOCTh NPOBOAUTH NMPOBEPKY TEXHHUYECKOT0 COCTOSIHUSA, MPOPUIAKTHYIECKHE 0CMOTPbI,
TeKYIINI PEMOHT M perjiaMeHTHbIe pa00Thl HA 000PY/A0BaHUM 0 3anuTe HHGOPMAIUHU

Komnerennus IInanupyembie pe3y/bTaThl Kpurepun oneHuBaHus pe3yibTaToB
(uHaHMKaTOP) o0y4eHus o0y4eHus
K.20 Braneer 6a30BbIMU 3HAHUSIMU B HeynosiaerBopure

CrniocoOHOCTH IPOBOJHTH
MPOBEPKY TEXHHUYECKOTO
COCTOSIHUS,
npopHIaKTHIECKUE
OCMOTpBI, TEKYILLUN
PEMOHT U perjlaMeHTHBIE
paboTHI HA
000pyOBaHMY TIO
3amuTe nHpopmauu

obnactu (PU3WKHU U CIIOCOOEH
UCIIOJIb30BaTh UX MPHU paboTe ¢
pa3IUYHBIMH YCTPOHCTBAMHU U
npubopamu.

- HEe IEMOHCTPHUPYET 3HAHUE OCHOBHOTO
coJiepKaHus Pa3eioB 00IIeH PU3NKH;

- HC BJIaJICE€T OCHOBHBIMHU IIOHATUAMU,
3aKOHaMU U Te€opuen, HEOOXOAUMBIMHU JIJIS
OOBSICHEHHSI SIBJICHUH, 3aKOHOMEPHOCTEH.

YnoBaerBopuTeabH
- IEMOHCTPHUPYET HE MOJIHOE 3HAaHHE OCHOBHOTO
COJIEp>KaHUs pa3/IeNioB o0mel GU3NKN B
COOTBETCTBHUH C MPOCTYIIAaHHBIM KypPCOM;
- BIIQJICHHE OCHOBHBIMU TMOHSATUSAMU, 3aKOHAMU
U TeOpHeH, HEOOXOTUMBIMHU IS OOBSICHEHUS
SIBIICHUH, 3aKOHOMEPHOCTEN;
- IOTYCKAaeT CYIIECTBEHHBIE OIUOKHU MpHU
W3JI0KCHUU MaTepHala.

Xopomuro
- OTBET IO BOMPOCY WM 33JIaHUIO
apryMEHTHPOBAHHBIH, IEMOHCTPUPYIOIIHIA
3HaHHE OCHOBHOTO COJEPKaHUsI pa3/IeioB
oOmeit (PU3UKH U UX DJIEMEHTOB B
COOTBETCTBHUH C MPOCIYLIIAHHBIM KYpPCOM U C
y4eOHOMU JTUTEPATYPO;
- IEMOHCTPHUPYET IIOHUMaHUE MaTepHaa,
MIPUBOTUT MPUMEPHI;
- BIIaJICET OCHOBHBIMHU TTOHSTUSIMU, 3aKOHAMH U
Teopueil, HEOOXOIUMBIMU JJIsI OOBSICHEHUS
SIBJIEHW, 3aKOHOMEPHOCTEM.




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OT1iu4HO

- OTBET I10 BOIIPOCY WIH 3aJaHUI0
apryMEeHTHPOBAHHBIN, JOTUYECKU
BBICTPOCHHBIH, IIOJIHBIN, IEMOHCTPUPYIOLLUN
3HaHHE OCHOBHOTO COZACPKaHMsI pa3JesioB
oOmieit (PU3UKH B COOTBETCTBUH C
IPOCITyIIaHHBIM KYyPCOM U C y4eOHOMH
JIUTEPATypOil;

- IEMOHCTPHUPYET MOJHOE IOHUMaHUE
Marepuana, BbIBOJbI TOKa3aTEeJIbHBbI, IPUBOIUT
MIPUMEPBHI;

- cBOOOJIHOE BJIaICHUE OCHOBHBIMU ITOHATHSIMM,
3aKOHAaMU U TEOpHEH, HEOOXOUMBIMU AJIs1
0OBSICHEHUS SBJICHH, 3aKOHOMEPHOCTEH.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxewma noctaBku : bBUO+XUM+ MM+T O+ JT

Bupa MeponpusiTusi NPOMeKYTOYHOM aTTeCTALMH : 3a4eT
Crnoco0 npoBeeHust MepONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAllUU OIIPEEIIETCS] Ha OCHOBE 0a/IOB, HAOpAHHBIX 00YYAIOIIUMCS Ha KOHTPOJIbHBIX
MEpOINPHUATUSAX, IPOBOJIUMBIX B TEUEHUE YUEOHOT0 MEPHOAA.
MaxkcumajibHOe KoIu4ecTBo 0asnos : 100

KonBeprauusi 6a/U10B B 0TMETKHU

«oTiInyHo» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«Y0BJIETBOPUTEJBbHO» - 0T 50 10 60
«HEeYA0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Kunemaruueckue
XapaKTEePUCTUKH JABUKECHUS
BxoagHoe TectupoBaHue

BekTopHbIii, MATEMaTUYECKHUI aHAIIN3;
3JIEMEHTBI MEXaHUKH, MOJIEKYJIIPHOU
(GU3UKN ¥ TEPMOJIMHAMUKH.

IK.20

CrniocoOHOCTh IPOBOJUTH
MPOBEPKY TEXHHUYECKOTO
COCTOSIHUSI, TPO(DUITAKTUIECCKHE
OCMOTPBI, TEKYIIUH PEMOHT H
periiaMeHTHbBIC PabOThI Ha
000pyTI0BaHUH TIO 3aITUTE
uH(popMalun

IK.21

CrnocoOHOCTh IPUHUMATD YYaCTHE
B IIpUEMe, HACTPONKeE,
PETYJIHPOBKE, OCBOCHUU H
BOCCTaHOBJIICHUN
paboTocrnocoOHOCTH
000pyI0BaHUS 3aLTUTHI
uHpopMalUu

Cuiibl BHyTPEHHETO TPEHUSL.
JlamrHapHOE 1
TypOyJIEeHTHOE TeUCHHUSI.
TeueHune )KUIKOCTHU B
Kpyriioi Tpyoe. JIBruxeHue
TEJ B KUAKOCTSIX U ra3ax.
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTHe

3HaHue TEOPETHYECKOro MaTepuara,
yMeHHe padoTaTth ¢ 1a00paTOPHBIM
000py1I0BaHHEM, 3HAHUE €JMHHUIL
U3MEpEHHUs], YMEHUE IIPaBUIIBHO
oopmIATh OTYET 1O JTAGOPATOPHBIM
paboTam.

Bounnbl. Pacnpoctpanenue
BOJIH B YIIPYIOH CpeJie.
[Tnockue u chepuueckue
BOJIHBL. BonHOBOE
ypaBHeHue. CTOsTYMe BOJIHBI.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTie

Kunemaruka, nMHaMuKa MaTepuaabHON
TOYKH, 3aKOHBI COXPaHEHUS,
HEMHEpLHaJIbHbIE CUCTEMBI OTCUETA,
MEXaHHUKa TBEPAOTo Teja, BCEMUPHOE
TATOTEHHE, KoJeOaTeIbHOE ABHKEHHE,
T'HJIPOMEXaHHKA.




Komnerenuus Meponpusitue

KonTposnpyemble 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
IK.20 I'a3 Ban-nep-Baannbca. YMeHue nenaTth MOCTaHOBKY 3aJ1auu,
CrocoOHOCTh MPOBOANTS H3orepmbl Taza 3HAHUE TEOPETUUCCKOTO MaTepHana,
IPOBCPKY TCXHUICCKOTO Ban-gep-Baansca u BJIaJICHUE MaTeEMaTHYECKUM almapaToM
COCTOSIHUS, POPUITAKTHICCKHE peanbHOro rasa. MIPU PEILICHUH 3a/1a4, CIOCOOHOCTh
OCMOTPBI, TEKYIIHII PEMOHT 1 Kputnueckoe cocrostHue MIPOBEACHUS aHAIN3a MTOJIyYEHHOTO
periiaMeHTHbBIC PabOThI Ha BEIIIECTBA. pesylbTara.
0bopysoBaHHH IO 3aIIHTE IncbMeHHOe KOHTPOJIbHOE
uHbopmaIuy MeponpHsTHe
IK.20 OTnMYUTENBHBIE YEPThI ATOMHO-MOJIEKYJISIPHOE CTPOEHUE
CrniocoOHOCTh IPOBOJUTH KPUCTAJTMYECKOTO COCTOSIHUS.| BEIIECTBA.3aKOHBI U MPOIIECCHI
IIPOBCPKY TEXHUICCKOI'O Kpucrannuueckas pemerka. | MaeanbHOro rasa. BHyTpeHHss sHeprus
COCTOSTHHSL, TPOGUIAKTHICCKUE TermnoeMKoCTh KPUCTAJUIOB. | CUCTEMBI. PeanbHble ra3pl. Y paBHEHUE
OCMOTPBI, TEKYILIHI PEMOHT 1 HroroBoe KOHTpPOJIbHOE Ban-nep-Baanbca. Pactipenenenust
periamMeHTHbIC pabOThI Ha MeponpusiTue Makcgemia u boiasimana. [{ukibr.
000pyIOBaHUU TIO 3aLTUTE Tepmonuaamuka. DHTPOTIHS.
uHpOpMaLIUN

Kpucrannnueckoe cocrosiaue. Xuakoe
cocrosinue. Pa3oBble PABHOBECHS U
IIpeBpallcHus. SIBieHns nepexoca.

Crnenudukanusi MeponpuATHI TEKyIIero KOHTPOJIA

KunemaTnueckue XapaKTCPUCTUKH ABUKCHUS

[IponoKUTENBHOCTH TPOBEICHHS MEPOTIPUATHS IPOMEXKYTOUHOM aTTecTaluu: .25 yaca

VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B Yachl ayAUTOPHOMH padoThI

MaxkcruManbHbIi 0aJu1, BEICTABIIIEMBbII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0

[Ipoxonnoii 6am: 0

IToxka3aTeiu oneHUBaHUS Baaasl
3HaHHE OCHOBHBIX JIEMEHTOB BEKTOPHOTO M MaTEMAaTHYECKOTO aHAJIM3a, YMEHHE 6
QG epeHIIMPOBaTh U HHTETPUPOBATH AIEMEHTApHBIE (PYHKIUU
[TokaspIBatoT yriyOJieHHbIE 3HAHHS B pa3Ziesiax MEXaHUKH, MOJIEKYJISIPHOH (U3UKH U 5
TEPMOJIUHAMUKHI
YMeHne UHTErpupoBaTh U Au(pPepeHINpPOBaTh BEKTOPHBIE (QYHKIHH 5
3HaHHe OCHOBHBIX 3aKOHOB (PM3HKH 4

Cuibl BHYTPCHHEI0O TPCHMUSI. JIaMl/IHapHOG Hu TypﬁyﬂeHTﬂoe TeueHus. Teyenue AKUIAKOCTH B

Kpyrioi Tpyoe. /[BuaxeHue Tes B :KUAKOCTAX U ra3ax.

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlMu: 2 Yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl CAMOCTOATEIbLHOM PadoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 20

IIpoxoanoii 6amn: 10

IToxa3zaTean oneHMBaHUA

Baaasl

Vmeer IpOoaHaAJIM3UPOBATh PE3YJIbTAThI U CACIATb BHIBObI.

6




YMeeT BBITOTHUTD (PU3HMUECKUI SKCIIEPUMEHT U ITPOBECTH HEOOXOAUMBIE PACUETHI. 5
KonTtponupyer npaBmiibHOCTb pacdeToB. Bianeer MeTogamu o0pabOTKH SKCIIEPUMEHTATBHBIX

JTAHHBIX.

YMeer crienarth BbIBOJA U O0BSICHUTH KOHEUHOE BBIPAXKEHUE, UCIIONIb3yeMoe B paboTe. 5

Ymeer 0hOpMUTH OTYET 10 BBHIIOTHEHUIO Ja00PAaTOPHBIX PadOT M 3HAET OCHOBHBIE (pU3HUYECKUE
3aKOHOMEPHOCTH MCIOJIb3yeMbIe B padore.

Bounbl. PacnpocTpanenue BoJIH B ynpyrou cpene. Iliiockue u cpepudeckue BosiHbl. BosinoBoe

YPaBHCHME. CTosiune BOJIHDI.

IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTABIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoanoii 6amm: 10

CANMHULBI USMECPCHHA.

IToxa3zaTesn oneHUBAHUSA Banabl
YMmeeT 00bSICHUTD 3aKOHBI (PU3HKH. 6
3HaeT MaTeMaTHYECKYIO 3alIMCh OCHOBHBIX 3aKOHOB 5
bu3MKH.
YMeeT BBIBOAUTH (PU3UUECKHE YPABHEHHUSL. 5
3Haet onpezeneHus: GU3MUECKUX BEIHUUH U3 Kypca GU3UKH U UX MATEMaTHYECKOE BBIPAKEHUE U 4

I'a3 Ban-nep-Baajnca. U3orepmbl raza Ban-gep-saajbca u peajbHoro raza. Kpurnueckoe

COCTOAHUEC BeieCTBa.

[Ipo10mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENEHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
[Ipoxoanoii 6ai: 10

IToxa3aTeu oneHUBaHUS Baaasl
YMeeT 00BSICHUTh MAaTEMAaTUUYECKHUE BBIKJIAJIKH TIPHU BBIBOJIC YPABHECHHUS. 7
YMeeT BBIBECTH KOHEUHYIO (hOpMYJTY /IS TPOBEACHUS PACUETOB. 5
YMeeT mpoBECTH pacueT WM HapuCcoBaTh rpaduk 3aBUCUMOCTH. BrageeT 3HaHusIMH 00 5
CANHUIIaAX I/ISMepeHI/ISI. 3Ha€T OCHOBHBIC I'a30BbIC 3aKOHBI. KOHTpOJII/IpyeT HpaBI/IJII)HOCTB
pacyeToB.
YMeer genaTth MOCTAaHOBKY 3a/1a4M, HAPUCOBATH €€ CXEMY, IEUCTBYIOIIHNE CHUIIBI. 3

OTin4uTe/IbHbIE YePThl KPUCTATHYECKOro cocTosinus. Kpucrainnyeckas pemerka.
TenmoeMKoOCTh KPUCTAIOB.

[TpoaomKUTEN HOCTD MIPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTEeCTAllNH: .5 yaca
Y coBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYINTOPHOMH PadoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 40
[Tpoxoanoii 6amt: 20




IToka3aTe/in ollecHUBAHUS Bbaniabl
YMeeT BBIBOAUTH (PU3UUECKUE YPABHEHUSI. 12
YMmeeT 00bSICHUTB 3aKOHBI M MPOIIecChl u3 pasznena «MomnekynspHas pusnka u TepMoauHaMUKay. 12
3HaeT MaTeMaTHYECKYIO 3aITUCh OCHOBHBIX 3aKOHOB U3 pa3zzaena «MonekymsipHas Gpusuka u 8
TepMoauHamMukay.
3HaeT onpezeneHus GU3NUECKUX BEIUYHH U3 pasaena « MosekynsapHas Gu3nka u 8
TepMmorHaMHKay», UX MATEMAaTUYECKOE BBIPAKEHUE U €AMHUIBI U3MEPEHUSI.

Buja meponpusiTHs NPOMEKYTOYHOM aTTECTALMH ¢ DK3aMEH
Cnoco0 npoBeieHHs MEPONPHUATHS MPOMEKYTOUHOM aTrTecTannu : OLEHKa 0 JUCIHUIUIMHE B pAMKax
MIPOMEKYTOYHON aTTECTAIIUHU OMPEIEIISAETCS Ha OCHOBE 0aIOB, HAOPAHHBIX O0YYAFOIIIMMCS Ha KOHTPOJIbHBIX
MEPOTPHUSATHSIX, TPOBOJIMMBIX B TEUCHHE YIEOHOTO ITepHo/Ia.
MaxkcumMaJjibHoe KoJIH4ecTBo 0ayaoB : 100

KonBepranusi 6a/U10B B 0TMETKH

«OTJIHYIHO» - 0T 81 mo 100
«xopomo» - ot 61 1o 80

«YAOBJIETBOPHUTEJIBHO» - 0T 50 110 60
«HEYI0BJICTBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaa

Komnerennus
(MHaOMKATOP)

Meponpusitue
TEKYIero KOHTPoJIs

Kontposmpyemblie 3jieMeHTbI
pe3yJibTaTOB 00y4eHHs

IK.20

CrniocoOHOCTH IPOBOJHTH
MPOBEPKY TEXHHUUYECKOTO
COCTOSIHUS, TPO(DUITAKTUIECKHE
OCMOTpBI, TEKYIIUH PEMOHT U
periaMeHTHbIe paboThl Ha
000pYZIOBaHMY T10 3aIINTE
nHpopmanuu

Buxpesoe anexrpudeckoe
nosie. TOk cMeleHusl.
VYpaBHenusa Makcsenna.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTHe

DJIEKTPUUYECKOE TI0JI€ B BAKyyMe.
[IpoBOIHUKY B 3EKTPUUECKOM TOJIE.
DNEeKTPUYECKOE MOJIE B IUIIEKTPUKAX.
DHeprus 3IEKTPUUECKOTrO MOJIS.
IToCTOSIHHBIN 2IIEKTPUYECKUN TOK.
MaruutHoe noJie B Bakyyme. MarautHoe
TI0JI€ B BEMIECTBE. DIEKTPOMATHUTHAS
WHIOYKIMA. YpaBHeHUs1 MakcBeria.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MK.20

CriocoOHOCTB TIPOBOJIUTH
MPOBEPKY TEXHHUYECKOTO
COCTOSIHUS, TPO(MUITAKTUICCKHE
OCMOTPBI, TEKYIIUN PEMOHT H
periaamMeHTHbIE padoThl Ha
000pyTI0BaHUH TI0 3aITUTE
uHpOpMaLIUN

MK.21

CrniocoOHOCTh TPUHUMATH y4acTHe
B IIpUeMe, HaCTPOUKE,
peryIupoBKe, OCBOCHUH U
BOCCTAHOBJICHUU
paboTocrnocoOHOCTH
000py10BaHHUs 3AIUTHI
uHpopmanuu

[Tonspuzanus npu ABOTHOM
JTydyenpenomiieHuu. Jluxponsm
. Bpamenue mmockoctu
TTOJISIPU3AITUH.

3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaHME TEOPETUIECKOTO MaTepuaa,
yMeHHe padoTaTh ¢ 1a00paTOPHBIM
000pyOBaHNEM, 3HAHUE CAMHUIL
U3MEpEHHUs], YMEHUE IIPaBUIIBHO
oopmiATh OTYET 1O JTAGOPATOPHBIM
paboTam.

I1K.20

CriocoGHOCTH TPOBOAUTH
MIPOBEPKY TEXHUYECKOTO
COCTOSIHUS, TPOPHUITIAKTUYECKUE
OCMOTPBI, TEKYIIUN PEMOHT H
periaamMeHTHbIE padoThl Ha
000pyIOBaHUH TIO 3aITUTE
uHpOpMaLIUN

IK.21

CrniocoOHOCTh NPUHUMATh y4acTHe
B IIpUeMe, HaCTPOMKE,
peryaupoBKe, OCBOCHUH U
BOCCTAHOBJICHUU
paboTOCIIOCOOHOCTH
000pyAOBaHUS 3aLTUTHI
uHpopmaruu

JIunzel. 3epkana.
[TocTpoenne n300pa>keHus B
JUH3E, 3epKae.
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

VMeHue Jeath MOCTAHOBKY 3a/1auH,
3HaHUE TEOPETUYECKOTO MaTepHaa,
BJI3/ICHHE MATEMAaTHYECKUM aIapaToM
IIPY PEUICHUH 33/1a4, CIOCOOHOCTh
HPOBE/ICHHS aHAITN3a MOTyYCHHOTO
pe3yJibrara.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
IK.20 A¢ddext Komnrona. CgeroBas BosiHa. DOTOMETpUUECKUE
CrocoOGHOCTE ITPOBOJIUTH ['unoresa ne-bpoiins. BEJIMYUHBI U eUHUIBI. HTepdhepeHIms
HPOBEPKY TCXHUICCKOTO BomnoBas ¢yHKkmus. ceera. Jludpakius ceeta. [Tonspuzanus
COCTOSIHUS, POPUITAKTHICCKHE Vpasuenue lIpeaunrepa. ceera. Bzaumopencreue
OCMOTPBI, TeKYLIHH PEMOHT 1 HToroBoe KOHTPOJIBbHOE AIIEKTPOMATrHUTHBIX BOJIH C BEIIECTBOM.
perylaMeHTHbIC PAOOTHI Ha MeponpHusTHe ONEMEHTHI KBAHTOBOW TEOPHHU CBETA.
000pyTI0BaHUH TI0 3aITUTE
uHpOpMaLIUN
K.21

CriocoOHOCTh IPUHUMATD Y4acTHE
B IIpUEME, HACTPOMKE,
pEryJUPOBKE, OCBOCHUH U
BOCCTAaHOBJICHUU
paboTocrnocoOHOCTH
000pyI0BaHUs 3aLTUTHI
nHpopmanuu

Crnenudukanuss MeponpuATHI TeKylIero KOHTPOJIA

Buxpesoe siekrpudeckoe moJie. Tok cmemenus. Ypapaenusa Makcsesia.

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B HAChl ayIMTOPHOI padoThI

MakcumanbHBIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: 20
[Tpoxoanoii 6amt: 10

Iloka3aTey OLEHUBAHUA

Baaasl

YMmeer 00bSICHUTh MaTeMaTHYECKUE BBIKJIAJKU TIPU BHIBOJIE
YpPaBHEHUS.

7

VYMeeT BbIBECTH KOHEUHYIO (POpPMYJTy J1JIsl IPOBEACHUS Pacu€TOB.

YMeer mpoBeCTH pacueT WM HapucoBaTh rpaduk 3aBUCUMOCTU. BraneeT 3nanusmu o0
eAVMHUIAX U3MEpPEHUs. 3HAET OCHOBHBIE T'a30BbI€ 3aKOHbI. KOHTpOIMpyeT NpaBUiIbHOCTD
pacueros.

VMeeT nenathb IOCTAHOBKY 3a/la4u, HApUCOBATH €C CXEMY, ﬂeﬁCTBYIOLHHC CHIJIBI.

IHonsipu3zanus npu ABOMHOM JiydenpeaomiaeHun.Jluxpousm. Bpamenue miockocru
HOJIAPHU3ANMH.

[IponoIKUTENBHOCTE TPOBEICHUSI MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
[Ipoxoanoii 6ai: 10

IToxa3zaTean oneHMBaHUA

Baaasl

Vmeer MMpOaHAJIU3UPOBATL PE3YJIbTAThI U CACIATb BHIBObI.




YMeeT npoBecTH BBIBOJ U OOBSICHUTH KOHEUHOE BBIPAXKEHUE, UCIIOIb3yeMoe B paboTe. 6
YMeeT BBITOTHUTD (PU3MUECKUI SKCIIEPUMEHT U TPOBECTH HEOOXOAUMBIE PACUETHI. 4
KonTtponupyer npaBmibHOCTb pacdeToB. Bianeer Metogamu o0pabOTKH SKCIIEPUMEHTATBHBIX

JTAHHBIX.

Ymeer 0hOpMUTH OTYET 1O BBHIOTHEHUIO Ja0OPAaTOPHBIX PadOT U 3HAET OCHOBHBIE (pU3HUECKHe 4

3aKOHOMEPHOCTH HCII0JIb3yEMbIE B paboTe.

JIun3bl. 3epkana. [locTpoeHue n300paxeHus B JMH3e, 3epKaJe.
IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI
MaxkcumanbHbIH 0ai, BEICTABIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoanoii 6amm: 10
IToxa3aTesn oneHMBaHUsA Banasi

VYMmeeT 00bACHUTh MaTEMATHUECKHUE BbIKJIAIKH MIPU BBIBOJE YPAaBHEHHUS. 7

YMeeT BbIBECTH KOHEUHYIO POpMYJTy J1J1sl IPOBEACHUS pacu€TOB. 5

VYMmeeT npoBecTH pacueT Wi HapucoBaTh rpaduk 3aBUCUMOCTHU. BianeeT 3HaHUsAME 00 5

eaMHuLax usMepeHus. KoHTponupyer npaBuIbHOCTh pacyeToB.

VYMmeeT nenath IOCTaHOBKY 3aauy, HAPUCOBATh €€ CXEMY. 3
dppext Komnrona. 'mnoresa ne-bpoitis. Boinosas pynkuus. Ypasaenue lllpenunrepa.
ITpoaomKUTENEHOCTD IPOBEAEHUS MEPOIIPUATHS IPOMEXKYTOUHOM arTecTanuu: 1 yaca
VYcnoBus npoBeAEHUS MEPONIPUATHS: B 4AChl ayANTOPHOM PadoThI
MakcumanbHBIA 0ajul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
ITpoxonnoii 6amn: 20

Iloxka3atenu oueHMBaHUSA Banasbi

YMmeeT BBIBOAUTH (PU3NUYECKUE YPAaBHEHHUS. 12

YMmeeT 00bSICHUTD 3aKOHBI U SBJICHHUS ONITUKU U 3JIEMEHTHI KBAHTOBON MEXaHHKH. 12

3HaeT MaTeMaTUYECKYIO 3aMCh OCHOBHBIX 3aKOHOB Pa3feyiOB ONTUKU U 3JIEMEHTOB (PU3HKH 8

aTOMa M aTOMHOTO fAJ1pa.

3HaeT onpezencHus GU3NYECKUX BEIMYMH U3 Pa3/eoB ONTUKU U 3JIEMEHTOB (DU3MKH aToMa U 8

ATOMHOTO fgapa. 3HaeT X MaTeMaTUYECKOE BBIPAKCHUC U CAUHUILIBI U3MCPCHMUA.




