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1 HICXO/HBIE JTAHHBIE U KOHEUHBIN PE3YJIBTAT U3YUYEHUS JUC-
IUIIJINHbI

1.1 lHenab u3yuyeHust AUCHUNINHBI

Lenpto wu3ydeHuss AuCHUIUIMHBI «Du3uka» sBiIseTcs (QOpMUpPOBaHUE Y
oOydJarommxcsi ~ KOMIETEeHIIMI,  CBSI3aHHBIX CO  3HAHMUEM W  TOHMMaHUEM
(GyHIaMEHTAIbHBIX 3aKOHOB IMPUPOJIBI: CTPOSHUEM, CBOMCTBAMU U B3aWMOJCHCTBHUEM
MaTepHaIbHBIX Tell W ToJiel; (popMupoBaHHE HAYYHOU KapTUHBI MHUpPA; MPUBUTHUE
HABBIKOB CAMOCTOSITETIFHOTO U3Y4YeHHs Y4eOHOM U CrIeIUaNbHOMN TUTEPATyphl; pa3BUTHE
JIOTUYECKOTO MBIIUIEHUS W HABBIKOB HKCIIEPUMEHTAIBHON JEATENbHOCTH IS
MOCJIEIYIOUIEr0 MPUMEHEHUsI IMOJYYEHHBbIX 3HAHMA M HAaBBIKOB IPU OCBOCHUU
CJIEIYIOIUX CIELHAIBHBIX TUCHUIUIMH U MIPU BBINOJIHEHUHU Pa3IMYHBIX BUIOB padoOT B
npoecCHOHAIBHON  cepe ACSATENbHOCTH, BKJIOYas HAyYHO-HCCIIEIOBATEIbCKUE,
IIPOEKTHBIE U .

1.2 3agaun IMCHHUILITHHBI

3agauM AUCHUIUIMHBI PACKPBITh POJb M 3HAUYCHHE TEOPETHYCCKUX M IKCIIEPH-
MEHTAJIbHBIX UCCIICIOBAHUM B (DU3UKE, Pa3BUTh UCCIICAOBATEILCKYIO 3THKY U KYJIbTYPY,
BOCITUTAaTh BBICOKYIO KYJIBTYPY BEICHHS YHCICHHBIX pacdeToB. OOyuHUTh HaBBIKaM
IIPOBEICHUS IKCIIEPUMEHTOB U 00paOOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX, BIaJICHUS Me-
TOJAaMU pelleHUs] KOHKPETHBIX 3a7a4 U METoIaMu (PU3NYECKUX MCCIEOBAHUM, a TaKKe
H3YYUTh OCHOBHBIC (PM3MYECKHUE 3aKOHBI, OMUCHIBAIOIINE MTOBEICHUE MUKPO- U MaKpoO-
00BEKTOB

1.3 Mecto aucuumiudbl B cTpyktype OIl BO

JlucuuriinHa BXOAUT B COCTaB oOs3arenbHOM udacth biioka 1 oOpazoBarenbHOM
MporpamMmsbl OakaiaBpa.

1.4 O0beM QMCHUNJIMHBI M BUIBI Y4eOHOH padoThI

O0BbeM TUCHUIUTMHBI (MOJIYIS) B 3a4ETHBIX €AMHHUIIAX C YKa3aHHEM KOJIMUeCTBa
aKaJIeMUYECKUX YacOB, BBIJCICHHBIX HA KOHTAKTHYIO PabO0Ty OOYydYaroIIUXCs C IPEro-
naBaresnieM (10 BUJaM YYeOHBIX 3aHSTHI) U HA CAMOCTOSITENIbHYIO0 pa00Ty 00ydarommX-
cs1 TIpeJicTaBlIeHBI B Tabmuiie 1.1



Tabnuma 1.1 — O0bemM IUCHUTUIMHBI (MOAYJIS) JUIsl OYHOM (hOPMBI 00YUEHHUS
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1.5 IlepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB 00y4eHHS M0 JUCHUILIAHE

[Iporecc mM3ydeHHs AUCIUIIIMHBI HallpaBlieH Ha (OPMHPOBAHUE KOMITCTCHITUM,
peACTaBISHHBIX B TabmuIe 1.2.

Tabnuua 1.2 — dopmupyembie KOMIETEHITUN

HaunmenoBanme KOMIICTCHII I/IHI[I/IKaTOpBI JOCTHIXXCHUS KOMIIC-

Ko xomnereHumm

TEHIUHI
OIIK-1 Crnocoben npumensats ecte-|MJ{-lonk-1. 3HaeT OCHOBBI MaTema-
CTBEHHOHAYYHbIC W OOIICHH-|THKH, (U3UKH, BBIYUCIUTEIHHON

JKEHEpHbIC 3HAHUS, METOMbI
MaTeMaTHUECKOTO aHallhu3a Hu
MOJICTIMPOBAaHMS, TEOpETHYE-
CKOTO M 3KCIEPUMEHTATBHOIO
UCCIIeIOBaHUsT B TPOdeccro-
HaJILHOH NIeATEIILHOCTH

TCXHUKH U IPOTrPaAMMHPOBAHUS

NJI-20mk-1 YMeeT perrats CTaHaapT-
HbIE PO ECCHOHATBLHBIC 33[a4YH C
IPUMEHEHHEM €CTECTBEHHOHAYYHBIX
1 001IIe-UH)KCHEPHBIX 3HAHHIMA, Me-
TOJIOB MaTEMaTHYECKOTO aHAIN3a 1
MOJICITHPOBAHHUSL.

NJ-3ornk-1. Brageer HaBpIkamu T€0-
PETUYECKOT0 U SKCIIEPUMEHTAIIbHO-

r'0 UCClIeJ0BaHMs 00bEKTOB Mpodec-
CHOHAJIBHOW JESTEIbHOCTH




2 COAEPKAHUE JUCIHHUIIJINHBI

2.1 CTpyKTypa IMCHUILUIMHBI (MOILYJIA)

Copeprkanve TUCUUIUIMHBI (MOAYJIs ), CTPYKTYPHUPOBAHHOE IO TeMaM (pasjesiam),
C YKa3aHHMEM OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaIeMHUUYECKUX YaCOB U BUJOB YUCOHBIX

3aHSATUN NMpUBEACHBI B Tabmie 2.1.

Taomuma 2.1 — Pa3nensl JUCHUIUIMHEBI ¥ BUIBI 3aHIATUN
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3 cemecTp
OnTuka 76 20 14 - 42
KBanToBas ¢uznka 32 12 2 - 18
108 32 16 - 60
Hroro mo nucuunimHe (0e3 mpoMexxKyTod- 288 80 48 32 128
HOI aTTeCTAlMHN)

2.2 Conep:kaHue pa3aesioB IMCHUILIMHBI (MOTYJIA)

1 ®dusuyeckre 0OCHOBBI MEXaHUKHU
[IpocTpancTBEeHHO-BpeMEHHBIE OTHOIIEHH. CrucTteMa oTyera. CKaJsIpHbIE U BEK-
TOpHBIC PU3NUECKHE BeIUUYUHbI. OCHOBHBIC KHHEMATUYECKUE XapAKTEPUCTUKU JIBHKE-
HUs yacTull. O cMbICIIe MPOU3BOJHON U UHTETpaja B MPWIOKEHUH K PU3MUYECKUM 3a]1a-
yaM. CKOpOCTh U YCKOPEHHME YACTHUIIBI IPU KPUBOJUHEHHOM JBHXKEHUH. [[BHKEeHME ya-
CTULBI [0 OKPY>KHOCTH. YTJIOBAasi CKOPOCTh U YIJIOBOe yckopeHue. [loctynarensHoe n
BpalaTeIbHOE JBMKEHUS a0COIIOTHO TBEPAOTO Tea.
[ToHATHE COCTOSHMS YAacTUIBI B Kilaccuueckoil mexanuke. OCHOBHas 3ajaya J1u-
Hamuku. [lepBoiii 3akoH HeroTroHa. [loHsTHE MHEpIIManbHON cucTeMBbl OoTcueTa. Macca.




VYpaBHeHnue nBukeHus. Tpetuil 3akoH Hprotona. CoBpeMeHHasi TPaKTOBKA 3aKOHOB
Hetorona. I'paHuiel IpMMEHUMOCTH KJIACCUYECKOTO CIIOCO0a ONMMCaHMsI JBUKEHUS Ya-
CTHL.

YpaBHEHUs ABIMKEHUS M paBHOBECHs TBepAoro tena. [loHATne craTMdecku He-
onpeneneHHbIx cucreM. KuHeTndeckass 3HEprus TBEPAOrO TeNla, COBEPLIAOLIETO II0-
CTYIIaTEJIbHOE U BPAIATEJIbHOE IBH)KCHHS. Y paBHEHUE JIB)KCHMS TBEPAOrO Teja, Bpa-
IIAFOLIETOCS BOKPYT HEMOABM)KHONW OCH. MOMEHT MHEPLUU TBEPAOTO TENA OTHOCUTENb-
HO ocu. BpamarenbHblil MOMEHT.

3aKoH coxpaHeHUsl uMIlysbca. LleHTp nHepumu. 3aKoH ABMKEHHUS LEHTpa UHEP-
uuu. PeaktuBHOE NBHK€HHE. MOMEHT MMIyJbca. MOMEHT CHIIbI. 3aKOH COXpPaHEHUs
MOMEHTa UMITyJIbCca. Y paBHEHHE MOMEHTOB. JIBMKEHUE B LIEHTpaIbHOM Moje. Padora.
Momnocte. Kunernueckas sHeprus. KoHcepBaTHBHBIE M HEKOHCEPBATHBHBIE CHIIBL.
[loTeHnManbHas SHEPTUS U SHEPIUS B3aUMOJACUCTBUA. BHYTpEHHss SHEPTUs. 3aKOH CO-
XpaHeHus S3Hepruu B Mexanuke. O0nepu3ndeckuil 3aK0H COXpaHEHUS SHEPTUU.

2. MonekyJapHO-KUHETUYECKash TEOPHUsl MJICATbHOIO Ta3a; 3JIEMEHTbl TEPMOIH-
HaMHUKU U CTATUCTUYECKON (DU3UKHU

Makpockomnuyeckoe cocTosiHue. OU3nUecKre BEIMYMHBI U COCTOSIHUS (pu3nde-
CKMX cUCTEM. MaKpOCKOIIMYECKHUE ITapaMeTphl KaK CpeqHue 3HayeHus. TeruioBoe pas-
HOBecHs. Mozernp HaealbHOro ra3a. Y paBHEHUE COCTOSHUS UealbHOro rasa. Ilonsarue
0 TemIueparype.

Asnenus nepenoca. Auddysua. TemmonpoogHocts. Koapduuuent nuddysun.
Koaddpunment temnonpoBognoctu. TemmnepatyporpoBogHocTh. JAuddys3us B razax,
KUAKOCTAX W TBEpHAbIX Tenax. BsskocTs. KoadduumeHTsl BI3KOCTH ra3oB U KUIKO-
CTEH. DJIEKTPUYECKHI TOK B BAaKyyme. Te€pMOIJIEKTPOHHAs AMUCCHUS. DJIEKTPUUECKUN
TOK B raze. [Ipoleccbl HOHM3aMU U peKOMOWHALIMH.

[lepBoe Hayasio TepMoauHaMHUKU. BHyTpeHHss1 3Heprusi. O0parumbie U HeoOpa-
TUMBbIE Mpouecchl. DHTponud. Bropoe Hauano tepmonunamuku. [{ukin Kapro. Makcu-
MaJIbHBINA K.11.J1. TETUI0BOM MaiuHbl.Da3el U ycroBus paBHOBecus (a3. TepMmoauHaMuka
MOBEPXHOCTH pazjena AByxX (da3.. U3orepmbr Ban-nep-Baanbca.

Mukpockonudeckue napamerpbl. BepositHocth u uiyktyaruu. Pacnipenenenue
Makcgema. CpenHsis KMHETUYECKasi 3Heprus yactuubl. Pacnipenenenue bonbiMana.
TermnoeMKocTh MHOTOAaTOMHBIX T'a30B. OrpaHHMYEHHOCTh KJIACCUYECKOM TEOPHH TEIUIO-
€MKOCTH.

3 ®usnka kojaebaHnui U BOJTH

OmnpeneneHre TapMOHUYECKUX KOJIeOaHUW. AMIUIUTYIa, MEPUOJ KPYTroBasi 4acTOTa
u ¢aza. YpaBHeHUE CBOOOIHBIX KOJICOAHHM MOJ AeCTBUEM ynpyroi cuibl. CioxxeHue
CKAJISIPHBIX M BEKTOpPHBIX KosieOanuil. buenusa. Ourypsl Jluccaxy. BekTopHbie nua-
rpammbl. KoMiekcHast popMa mpeacTaBieHusi TapMOHHUYECKUX KOJIeOaHU .

[IpuMepsl rapMOHMUYECKMX OCHMJUIATOPOB: MAasTHUK, T'Py3 Ha MpYy>KUWHE, KojeOa-
TeNbHBIN KOHTYp. CBOOOIHBIE 3aTyxatouue konebanus. Koapounument 3atyxanus. Jlo-
rapuMUYECKUN JEKPEMEHT. DHEPrusi TapMOHUYECKOTo ocuuuisTopa. JJoOpoTHOCTS.
[ToHsiTvie O CBSI3aHHBIX FAPMOHHYECKUX ocHuuIsITOpax. HopmaneHbie konebanus (Mo-
TTBI).

BoinyxaeHnble Koie6aHusi TapMOHUYECKOTO OCIMILISATOpA MOJ 1eHCTBUEM CHHYCO-
uAaNbHOM cuiibl. Peonanc. AMIIMTYAa U (ha3a BHIHYKIEHHBIX KOJICOAHUI.



4. DNeKTpUYeCTBO U MAarHeTU3M

3akoH Kymona. HanpsbkeHHOCTB 3nekTpudeckoro mnotid. [IpuHIun cynepro3uiuu.
DnekTpudeckuii 1unoJib. OCHOBHBIE YPaBHEHUS AJIEKTPOCTATUKU B BakyyMme. 11oTok u
UPKYJIALMS 3JIeKTpocTaTuyeckoro nojsi. Pabora snexrpocrarnyeckoro nojst. [loTeH-
Uajl JIEKTPOCTATUYECKOrO MOJI U €ro CBS3b C HAIPSIKEHHOCThIO. MaeanbHbI mpo-
BOJHUK B DJIEKTPOCTATUYECKOM noJie. [IoBepXHOCTHBIE 3apsAibl. | paHUYHbBIE YCIOBUS Ha
MOBEPXHOCTH paszzena "WAeabHbld MPOBOAHUK — BaKyyM'. DJIEKTPOCTATUUECKOE MOJIE
B TOJIOCTU HJICATHHOTO MPOBOJHUKA. DNEKTpocTathyeckas 3ammura. KosadduimeHnts
€MKOCTH M B3aUMHOW €MKOCTH MPOBOJHHUKOB. KoHaeHcaTopbel. EMKOCT KOHAEHCATO-
pPOB. DHEPrusi B3aUMOJICUCTBUS IJICKTPUUYECKUX 3aPSAI0B. DHEPIUsl CUCTEMBI 3apsKEeH-
HBIX MPOBOJHUKOB. DHEPrusl 3apssKeHHOro KoHAeHcaropa. [TOTHOCTh 3HEpruu dJek-
TPOCTATUYECKOTO TOJIA.

VYcnoBus cymectBoBanus Toka. [IpoBogHUKN 1 n30asTOpHI. Paspsiaka KoHAEHCATO-
pa. 3akonsl Oma u J[xoyns-Jlenna B nokanbHou dopme. Ctoponnue cuisl. I3.J1.C. Uc-
tounuku J.J1.C. 3akon Oma 11l 3aMKHYTOM L€ U y4acTKa LEMH, COAEPHKAIIErO HUC-
tounuk J.J1.C. 3aKkoH coXpaHeHUsI SHEPTHUH JIJ1s 3aMKHyTOoH 1ienu. [Ipasuna Kupxroda.

Cuina Jlopenna. Cuna Amnepa. MarautHas uHAyKuus. [[BrkeHue 3apsyKeHHBIX 4Ya-
CTHUIl B DJICKTPUYECKOM U MAarHUTHOM NOJIsIX. OCHOBHBIE YPABHEHUSI MATHETOCTATUKU B
BakyyMme. [IoTok u nupKynsiuust MarHuTHOro nojs. [IpuHnmn cynepno3uuuu s Mar-
HUTHOTO MOJiA. MarHUTHOE MOJISI IPSIMOJIMHENHOTO MPOBOJHUKA C TOKOM. 3aKoH buo-
Casapa. BUTOK ¢ TOKOM B MarHUTHOM 1oJie. MOMEHT CHUJI, IEMCTBYIOIIHNI HAa BUTOK C
TOKOM B MarHATHOM M0Jie. MarHUTHBIA MOMEHT. DHEPIrysl BUTKA C TOKOM BO BHEIIHEM
MAarHUTHOM MOJIE.

MarnuTHoe nojie AauHHOTO cojieHouaa. KoagpuuueHTsl HHIYKTUBHOCTH U B3aUMHOMN
WHAYKTUBHOCTH. MarHuTHOE MOJI€ 1 MArHUTHBI MOMEHT KPYrOBOT'O TOKA.
OnekTtpoMmarauTHas uHAykuus. [IpaBuiio JleHna. fIBneHns caMOMHIYKIIMM NPU 3aMbl-
KaHUU U Pa3MBIKAHUM DJIEKTPUUYECKOM Lenu. MarHutHas sHeprus Toka. [ImoTHOCTH
SHEPrUU MAarHUTHOTO TMOJIS.

@apaneeBckass U1 MaKCBEIUIOBCKAsI TPAKTOBKHU SIBJICHUSI JJIEKTPOMATHUTHOW WH-
nykuuu. BuxpeBoe snexkrpuueckoe noiie. Tok cmenienusa. Cucrema ypaBHeHUd Makc-
BeJUIa B HMHTETpaIbHONW U nuddepeHnuanbHor GpopMax. 3aKOH COXpaHEHUS SHEPIHH
JUISL DJIEKTPOMArHUTHOTO 101, [MOTHOCTE 3HEPTUM 3JIeKTpOMarHuTHOTO mnosist. Ilnot-
HOCTb MOTOKA 3HEPTUHU JIEKTPOMArHUTHOTO MOJISl. DIEKTPOMArHuTHbIE BOJIHBL. BonHO-
BO€ ypaBHeHHE. CKOPOCTh PaCIIpOCTPAHEHUS IJIEKTPOMArHUTHBIX BOJIH.

5. OnTuka

JIunzel. [TocTpoenue nzo0paxeHust B TOHKUX JUH3aX. KapinHalbHbIE TOUKH.

[Tpunnmn cynepno3uniuu ajis BoJiH. MHTepdepeHus IOCKUX U cPepruuecKux Mo-
HOXpOMAaTUYECKUX BOJIH. OJIHOMEpHasl pelieTka U3 UCTOYHUKOB CHepUUECKUX WIH 11U-
JUHJIPUYECKUX, MOHOXpOMaTH4YecKuX BOJH. MHTepdepeHIius KBa3uMOHOXpOMaTH4e-
CKHMX BOJH. BnusiHue uictTounuka Ha uHTepdepeHiuio BoiaH. DyHKINS KOT€pEHTHOCTH.
BpemenHnoe u cniekTpaibHOE paccMOTpeHHe MHTEpPEPEeHIIMOHHBIX siBiieHu. uTepde-
pomeTpsl. [lonstre 06 naTephepomeTpun.

[Tpuntun [oitrenca-®penens. qudpakuus Openens.. Judpakuus dpaynrodepa.
Judpakuus Ha KPYrJIOM OTBEPCTUH, MPSIMOM IIETHM M HA MHOXKECTBE MapaJlICIbHBIX



meneit. udpaknuonnas pemierka. CrekTpanbHoe paszioxkeHue. Paspemiaromas cro-
COOHOCTh CIIEKTPAJIbHBIX IPUOOPOB.

[Tonspuzanus. Buasl nonspuzauuu. 3akoH Mantoca. 3akoH bprocrepa.

Mopens cpenbl ¢ aucnepcueid. Ilokazarens npenomienus. HopmanbHas n aHomanb-
Has aucrniepcuu. I'pynmosast ckopocts. [lornomenne BonH. [loBeaeHne BOJIH Ha TpaHU-
e pa3zena IByX cpell. AHU30TPOITHBIE CPEIbl. DIIEMEHTHI KPUCTALIOONTUKH. DIIEKTPO-
ONTUYECKHE U MArHUTOONITUYECKUE SIBJICHUS.

6. KBanToBas ¢usnka

Nznydenne yepHoro tena. Dotosnekrpudeckuii d3¢hdext. CTabMmIbHOCTh U pas-
MEHBI aTOMOB. [[pUHIUIT MUHUMAIBHOTO BO3JIEUCTBHS B pupoae. OTKPBITHE TTOCTOSIH-
Hou IlnaHka.

OHeprus U UMIYJIbC CBETOBBIX KBaHTOB. Dopmyra DWHIITEHHA A7 POTOdIIEK-
Tpuueckoro 3pdexra. Ipdext Komnrona. AHHUTUISUUS 3JIEKTPOH-TIO3UTPOHHOM I1a-
pBI.

Crpoenue aroMHoro siapa. Mogenu anapa. SAnepHeie peakuuu. PagnoakTrBHbIE Tpe-
BpauieHus sauep. Peakuus saepHoro nenenus. LlenHas peakuus neneHus. SAnepHblil pe-
aktop. [IpobGnema HCTOYHHMKOB »Hepruu. TepMmosinepHBIH CHUHTE3. DHEpPrusi 3Be3.
YpasisieMblil TEPMOSIEPHBIN CUHTES

2.3 KypcoBas padora
KypcoBas padota o ¢puszuke He IpeayCMOTpEHA.

3 OLIEHOYHBIE MATEPHUAJIBI MO OCBOEHMIO JIMCIUILJIMHBI
(MOJIYJIST)

Texymuii KOHTPOJb YCIEBAEMOCTH OOCCIICUMBACT OIICHMBAHUE XO0Jla OCBOCHUS
JTUCITUTUTHBI (MOTYIIS).

[TpomexxyTouHast aTTecTaius oOeclieYuBaeT OICHHMBAHUE MPOMEKYTOUHBIX pe-
3yJBTATOB OOYYECHUS 10 JUCITUIIINHE (MOIYJIIO).

KoMIIIeKT O1IeHOYHBIX MaTeprasIoB MPEACTaBISIET COO0N COBOKYITHOCThH OIEHOY-
HBIX CPEICTB (KOMIUIEKC 3aJIaHUM Pa3IMYHOrO THUIA C KIIOUYaMU MPaBUIILHBIX OTBETOB,
BKJIFOYAsl KPUTEPUU OLIEHKH), UCIOJIb3YEeMbIX MPHU MPOBEJICHUU OICHOYHBIX MPOIEIYP
(TexyI1ero KOHTPOJIS, MPOMEKYTOYHOM aTTeCTAIMK) C IIEJIbI0 OIICHUBAHUS TOCTHKECHHUS
00yJaroIMMuUCs Pe3yJIbTaTOB 00YYEHUS IO TUCIUILTAHE (MOIYIIIO).

KoMIIeKT OIEeHOYHBIX MaTepuaioB (TEKYIIETO M MPOMEKYTOYHOTO KOHTPOJIS),
HEOOXOUMBIX ISl OIICHUBAHUS PE3yJbTaTOB OCBOCHHS TUCIUTUIMHBI (MOIYJIS) MPE.I-
CTaBJICH B BUJC OTACIBHOIO JOKYMEHTA MO AUCIUIUTMHE (MOIYJII0) M XpaHUTCS Ha Ka-
dbenpe-pazpaboTurke B OyMaKHOM WJIH JICKTPOHHOM BHUJIC.

3.1 Ouenka ycneBaeMOCTH 00y4arOUIUXCS

Tekylmuil KOHTPOJIb YCIEBAEMOCTA M IPOMEXKYTOYHAS ATTECTALMA 110 IUCIHU-
iuHe (MOAYJII0) OCYIIECTBIISETCS B COOTBETCTBUU C OAJNTBHO-PEUTUHIOBOM CHCTEMOM



mo 100-6ammpHOM miKane. [lepecueT cymmbl OasioB B TPaAMIIMOHHYIO OIEHKY TIPE-

crasiieH B Ta0mure 3.1.
Ta6muma 3.1. [llkana oreHKH Ha MPOMEKYTOYHOM aTTeCTaIlluy

CrnoBecHoOe BhIpake-
HIHE
npu ¢popme rnpome-

CrnoBecHoOe BbIpaKeHUE

Bripaxenue B 6amiax
npu GopMe MPOMEKYTOYHOH aTTECTALUH - 3a4eT

ot 86 10 100 3a4TeHo O1In4YHO
ot 71 no 85 3auTeHo Xopomo
otr 51 10 70 3a4TeHo YaoBJeTBopu-
TeJbHO

o 51 He 3auteno He ynoBierBopu-
TeJILHO




4 OBECIIEYEHHUE JUCIUIIJINHBI

4.1 YueOHO-MeTOANYECKOE | uH(pOpMaALIMOHHOE o0ecrneuenue

TUCIHUANIMHBI

4.1.1 OcHoBHas JIUTEpPaTYypa

1. Hukepos, B. A. ®uzuka. CoBpeMeHHbIi Kypc : yueOoHuk / B. A. HukepoB. — 4-¢
u3a. — Mocksa : M3narenbcko-ToproBas koproparus «/lamkos u K°», 2019. - 452
c. - [ISBN 978-5-394-03392-6. - Tekct : onekrponnsii. - URL:
https://znanium.com/catalog/product/1093441 — Pexxum JtocTyna: o MOJIITUCKE.

2. SBopckuit, b. M. OcHoBbl pusuku : yuebnuk : B 2 T. Tom 1. Mexanuka. Moneky-
nsipHas ¢usuka. DnekrpoauHamuka / b. M. fABopckuii, A. A. [lunckuit ; mox pe.
10. U. uxa. - 6-e uzn., crep. - Mocksa : DUSMATIINUT, 2017. - 576 c. - ISBN 978-
5-9221-1754-8.-Tekct:anektpoHHbiid.-URL:
https://znanium.com/catalog/product/1223525 . — Peskum g0CTyma: 1Mo MOANUCKe.

3. Kompinosa, O. C. Kypc ob6mieit ¢usuku: Yuednoe nocodbue / KompsuioBa O.C. -
Mocksa :Ct['AY - "Arpyc", 2017. - 300 c.: ISBN 978-5-9596-1290-0. - Tekcr :
anektponHbiid. - URL; _https://znanium.com/catalog/product/975925 — Pexum m0-
CTYIIA: 110 OJIHCKE.

4. COopHUK BOIIPOCOB M 3a1a4 1o oOmel gusuke. Pasnen 3: Onruka. Pa3nen 4: Kean-
ToBas (usuka : yued.-meroanueckoe nocooue / H. B. Couna, A. b. Kazanuesa, U.
A. Bacunbesa [u 1p.]. - Mocksa : MIIT'Y, 2013. - 194 c. - ISBN 978-5-7042-2414-3.
- Tekcr : anexTponnsnii. - URL: https://znanium.com/catalog/product/758094. — Pe-
UM J0CTYyIa: MO MOIHUCKE..

4.1.2 JlonoiHUTEJbHAS JINTEPATYpa:

5. Cagennes, 1.B. Kypc obmieit ¢pusuku: yuebHoe nocodbue s Bry3os: B 3 1./ . B.
CagenbeB. — 7-¢ u31., crepeorun. — CII6. : Jlanp, 2006 — 352 c., 469 c., 303 c.

6. Uepros, A. I'. 3anaunuk o gusuke: YuebHoe nocodue ansg Bry30B / A. I'. UepTos,
A. A. BopoOseB. — 8-e u3n., mepepad. u gom. — M. : ®uzmatiur, 2007. — 640 c. : wi.,
TaoJI.

7. KanenkoB C.I'. Ilpaktukym no ¢usuke. Mexanuka: Yueb. mocoobue st CTyI€HTOB
By30B / C.I'. Kanenkos, I'.1. Comomaxo. — M.: Beicm. mik., 1990.- 111 c.un .

8. AxmaroB A.C. JlabopaTopHblil ipakTukyMm 1o ¢usuke: Yued. [locobue ans cTyneH-
ToB BTy30B/ AxmaToB A.C., AuapeeBckuii B.M., Kynakor A.W. u ap.; moa peaakiu-
et A.C. AxmaroBa— M.: Beicm. mk., 1980.- 360 c., ui.

9. Tpodumona T.1. Ontuka u atTomMHas (hU3MKa: 3aKOHBI, MPOOJIEMBI, 3aa4u: Y 4eOHOe

nocobue A BTy30B. — M. Beicur.uik., 1999. — 288 c.: uin.
10.

4.1.3 MeTtoauveckast JUTEepaTypa K BbINOJTHEHUIO
NPAKTHYECKUX U/UJIH JIa00pPaTOPHBIX padoT

1. MeToauyeckue Marepuanbl K MPAKTHYECKUM 3aHATHSAM IO JUCIUIUINHE « Du-
3WKa» B 3JICKTPOHHOM BH/Ie (MeCTO XpaHeHus oudnmoreka YO KHUTY-KAN).
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2.Metoandeckue yKazaHWs IJIS BBIMOJHEHUS Ja0OPATOPHBIX padOT MO TUCITHU-
wHe «Dusnkay B aneKTpoHHOM BHje (OnommoTeka YO KHUTY-KAN).

3. Meroaudeckue yka3zaHusl 110 CaMOCTOSITEIFHON paboTe (MECTO XpaHeHus Ouo-
muoteka YO KHUTY-KAN).

1.4 IlepeyeHb MH(OPMAIUOHHBLIX TEXHOJOTHI U IJIEKTPOHHBIX PeCypcoB,
HCIOJIb3yeMBbIX IPHU OCYLIECTBJICHUN 00Pa30BaTeJbHOI0 MpoLecca mno AUCUMILIHHEe

(Moay.110)

Oprann3oBaHO B3aMMOCHCTBHE OOYUYaIOLIErocs M IMPernojaBaTelis C MCIOJIb30-
BaHHEM 3JICKTPOHHOU HHQPOpMaITMOHHO-00pa3oBaTenbHOU cpeapl KHUTY-KAU.

1. ITapdenora E.JI. «Dusuka» [DIEKTpOHHBIA pecypc]: Kypc TUCTAHIIMOHHOTO
oOyueHusi Mo HarpaBieHuto noarotoBku OakamaBpoB 09.03.01 «Mudopmaruka u BbI-
yuciautenbHas Texuukay /| KHUTY-KAUW, Kazanus, 2017 — JlocTyn 1o JOTMHY U TIapo-

J10. URL.:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&cont
ent_id=_ 246330 _1&course_id= 13387 1 Nnentudukatop Kypca

17_Chistopol_Parfenova_Fizik.

4.1. Tlepeuenb pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHUKALIMOHHOH CeTH
«/HTepHeT», NpodecCHOHAIBHBIX 023 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHBIX CH-
CTeM, MCIOJIb3yeMbIX MPH OCYILIECTBJIEHHMH 00pPa30BaTeJbHOIO Mpouecca mo JHuc-
HUIJInHe (MOIYJII0)

1. DnexTpoHHO-0MOIMOTEYHAs cucTeMa yuyeOHo u Hay4yHou jmuteparypsl. URL:
https://e.lanbook.com/.

2. DNeKTpOHHO-O0MOMMoTeyHas cucTeMa yueOHol u Hay4dHou jutepaTypsl. URL:
http://znanium.com/.

3. DneKTpoHHO-0MOIMOoTEeYHas: cucTeMa yuyeOHo u HayuyHou nutepaTypbl. URL:
https://urait.ru/.

4. HayuHo-TexHUYeCKas oubimoreka KHUTY-KAMN. URL:
https://kai.ru/web/naucno-tehniceskaa-biblioteka.

5. EnmuHoe okHO goctyna K uH(popmamumoHHbiM  pecypcam. URL:
http://window.edu.ru.

4.2 MarepuaJIbHO-TEXHUYECKOe o0ecneyeHue TUCUUILIMHBI (MOIYJIfAA) U Tpe-
O0yemoe MporpaMMHoe odecreyenmne

Onucanve MaTepUAIBHO-TEXHUYECKOW 0a3bl M MPOrPaMMHOTO OOCCIICUCHHS, HEe-
00X0MMOTO /ISl OCYILECTBICHUSI 00pPa30BaTEIHLHOTO Mpollecca Mo JUCHUTUIUHE (MOAY-
JI10) MPUBEACHO COOTBETCTBEHHO B Ta0numax 4.1 u 4.2.

Tabnuua 4.1 — MarepuaabHO-TEXHUYECKOE 00eCTIeYeHUE AUCIMILIUHBI (MOTYJIsA)

HaumenoBanue yueGHOM aynu-
TOpUH, CIELMATU3NPOBAHHON
naboparopuu

Haumenosanue Buga
yueOHBIX 3aHATUI

[Tepeyenr HEOOX0AMMOTO 00OPYIOBa-
HUS U TEXHUYECKHUX CPEJCTB O0yUeHUs
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https://e.lanbook.com/

JIeKIIMOHHEBIE 3aHATU

VYuebHas ayquTopus AJs IpoBe-
JICHUs 3aHATUH JIEKLIUOHHOTO
THUIIA, 3aHATUI CEMUHAPCKOTO
THUIIA, KOHCYJIBTALIUH, TEKYILErO
KOHTPOJIS

VYyeOnast mMeOeNb: CTOJNBI, CTYNbS IJIS
00y4aromuxcst; CTOJ, CTYJ U TPEro-
JlaBatesi, J0CKa.

Aynuropusi, OCHAIIIEHHAs KOMILIEKCOM
TEXHUYECKUX CPEJICTB 00yueHus (Ipo-
EKTOp WJIM UHTEPAKTHBHAS JIOCKA, KOM-
IBIOTEP, CUCTEMA 3BYKOBOT'O COITPOBOXK-
JIeHUsT 0TOOpakaeMbIX BHIEOMaTepHa-
JIOB).

[TnakaThl: MEXaHHUKA, MOJICKYJISIPHAS
(dbu3nKa 1 TEPMOJINHAMHUKA, DIICKTPHYE-
CTBO, MarHETHU3M, ONTHKA, PU3NICCKUE
MIOCTOSIHHBIE.

JlaboparopHble 3aHATHS

Crienranu3upoBaHHas 1adopa-
TOpHS

VYueOHast MeOesb: CTOIBI, CTYIIbS IS
00y4aroInXCsl; CTOMN, CTYJ AJIsl IPero-
JaBated, 10CKa, Mpudopkl, 000pyI0Ba-
HUE, TUIIOBBIE YCTAHOBKU U KOMILIEKTHI

no Mexanuke (MYK-M2), ontuke (koM-
wiekT tTuna OB1); nazep razossrii JII'-
72; uarepdepomerp MUUN-4; Gonpias
ontudeckas ckambss OCK-211/JI; Habo-
PBI ONITHYECKUX CKaMei, JTMH3, OCBETH-
Tesel, CBeTOPMIBTPOB, MOJIIPU3ATOPOB,

TU(PaKINOHHBIX IIENeH U PeIIeTOK,
npu3M, GOTOPErUCTPUPYIOLTUE YCTPOK-
CTBA, UCTOYHUKH MTUTAHUS, MUKPOCKOIT;
Tunosoe 00opynoBaHUE, YCTAHOBKH U

KOMIUJIEKTHI TIO DJIEKTPHUYECTBY M MarHe-
TU3MY, OJIOK MUTaHMsL, IUPPOBBIE MYJIb-
TUMETPBI; Y CTaHOBKA JUIsl ONIPEIEIECHUS
suTponuu PIIT 1-11. Tunosoit kom-
IUIEKT 000pya0oBaHus 1o Kypey «OnTu-
Kay.

[IpakTrueckue 3aHATHS

YueOHast ayiuTOpHs IS IPOBE-
JICHUS 3aHATUHN JTEKIUOHHOTO
THIIA, CEMUHAPCKOTO THUIA, KOH-
CyJIbTAILIMM, TEKYLIEro KOHTPOJI,
MIPOMEKYTOUYHOM aTTECTALNKU

VYyeOHass MeOenb: CTOJIbI, CTYJbs IS
0o0yy4aromuxcsi; CToJ, CTYJ JUIsl Mpero-
JlaBatesl, 10CKa.

AynuTopHsl, OCHAIllEHHAasi KOMIUIEKCOM
TEXHUUYECKUX CPEACTB 00ydeHus (IIpo-
eKTOp UJIM UHTEPaKTUBHASL JOCKA, KOM-
IBIOTEP, CUCTEMA 3BYKOBOT'O COIIPOBOX-
JIeHUs 0TOOpakaeMbIX BUEOMaTepHa-
JIOB)

CaMocrosTenbHas pa60Ta

AyauTopus JJisl CaMOCTOATENb-
HOM pabOTHI

bubnuoreunslit ponxa: neyaTHsle n3a-
Hust U ObC

pabouue mecta, o0opynoannsie [I3BM
¢ BeixosioM B uHTepHET (Wi-Fi), MDY,
IIPUHTED
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Tabnuma 4.2 — JlunieH3nOHHOE W CBOOOJIHO pachpoCTpaHsIeMOe MPOrpaMMHOE oOecrie-
YeHHE, B TOM YHCIIE OTEUECTBEHHOTO MPOM3BOJCTBA, UCIOJIb3yeMOE TPU OCYIIECTBIIC-
HUM 00pa30BaTEIHLHOIO MPOIIecca MO AUCIUTIITNHE

[IpousBoauTensb Crioco0 pacrpocTpaHeHus
(JIM1IEH3MOHHOE UJIU CBO-
00JTHO PacCIPOCTPAHIEMOC)

No HanmenoBanue nmporpaMmMHOIo
/1 obecrnieueHus

1 Microsoft Windows JlunensuonHoe
Microsoft Office
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5 OCOBEHHOCTH PEAJIM3ALIAU JUCLHUATUIMHBI (MOIYJIST) 1JIs1
JIMI] C OTPAHUYEHHBIMA BO3MOKHOCTSIMM 3/IOPOBbLSI 1 UHBA-
JUI0B

OO6ydeHue 1o AMCIUILIMHE (MOIYJI0) OOyYaloMUXCS C OTPAaHUYCHHBIMH BO3-
MOHOCTSIMU 3JIOPOBBSI M1 HHBAJIUIOB OCYIIIECTBIIACTCS C YU€TOM OCOOCHHOCTEH IICHUXO-
(bU3UYECKOr0 pa3BUTHUSI, UHIUBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSIHUS 3I0POBbS Ta-
KHX 00yYaroIuxcs.

OOyueHue Uil ¢ OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI U MHBAJIHUJIOB Op-
TraHU3YyeTCs KaK COBMECTHO C JIPYTUMU OOYyYaIOIUMUCS, TaK U B OT/ICJIbHBIX TPYyIIIaX.

Jnst U1y ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMM 3JI0POBbSl U WHBAJIHUJIOB TpEIY-
CMOTPEHBI JOTOTHUTEIIbHBIC OIICHOYHBIE MAaTEPHAIIBI, IEPEUCHb KOTOPBIX yKa3aH B Ta0-
quie 5.1.

Tabnuua 5.1 — JlonosHUTENbHBIE MAaTEPUAIIbl OLIEHUBAHMS JJIS1 JIUL] C OFPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3J10POBbsI U HHBAJIWJIOB

Bupl 10N0AHUTENBHBIX OLEHOYHBIX Ma- | DOPMbI KOHTPOJIS U OLIEHKH
Kareropuu o6yuatomuxcs

TEPUAJIOB pe3yJIbTaTOB 00YUYEHUS
C napymenusiMu cityxa | TecTbl, KOHTPOJIbHBIE pabOThI, MUCbMEH- | [IperMyIeCTBEHHO MUCh-
HBIC CaMOCTOATCIbHBIC pa6OTI)I, BOIIPOCHL MCHHas IMPOBCpPKa

K 3aueTy (3K3aMeHy)

C HapyuieHMsIMM 3peHUs | Y CTHBIN Oonpoc 1o TepMuHam, codbeceno- | [IpenmymiecTBeHHO ycTHas
BaHUE MO BOMPOCAM K 3a4eTy (9K3aMeHy) | mpoBepKa (MHIUMBUIYaIbHO)

C HapyuieHusiMH onopHO- | PerieHue qUCTaHIMOHHBIX TECTOB, KOH- | IIpenMyliecTBeHHO nucTaH-

JIBUTATENILHOTO amnmapara |TpojbHbIE pabOThI, MMCHbMEHHBIE CAMOCTO- LIMOHHBIMHU METOAAMHU

STEeIbHBIE Pa0OTHI, BOIIPOCHI K 3a4eTy (3K-
3aMeHy)

st Uil ¢ OrpaHUYEeHHBIMHA BO3MOXKHOCTSIMU 37I0POBbSI U WHBAIWIOB TIPEIy-
CMaTpUBAETCs JOCTymHas QopMa MpeAOCTaBIICHUS 3aJaHUil OIIEHOYHBIX CPEJICTB,
HaIpumMep:

— B mieyaTHou opme;

— B IIe4aTHOU (hopme C YBETUUEHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTCHTOM 3a/IaHUsI BCIIYX;

— IpeJ0CTaBICHHE 3a/IaHNs C UCIIOIh30BAaHUEM CYpI0TIEPEBOIA.

Jlunam ¢ orpaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI M WHBAJIMAM yBEIMYNBa-
€TCSl BpeMs Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOMPOCHL. [ Takux oOydaro-
IUXCS TIPeTyCMaTPUBASTCS JTOCTyMHas opMa MmpeocTaBICHHS OTBETOB HA 3aJIaHUs, a
UMEHHO:

— MMMCbMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMITHIOTEPE;

— HabOp OTBETOB C MCIIOJIH30BAHUEM YCIIYT ACCUCTCHTA,

— TIPEJICTaBJICHUE OTBETOB YCTHO.
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[Tpyn HEOOXOAUMOCTH JIJISl JIUIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U
MHBAIIUOB MPOIIeypa OLEHUBAHUS PE3YJIHTATOB O0YUYEHUSI MOKET MIPOBOJUTHCS B HE-
CKOJIBKO 3TaroB.

Y4eOHO-MeToAMUeCKIE MaTEPUAIIBI Il CAMOCTOSTENIbHON U ay TMTOPHOM pabOThI
oOy4Jaronuxcsi U3 4ucia JMIl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI U MHBAJIU-
JIOB MPENOCTABISIIOTCA B (hopMax, aJanTHUPOBAHHBIX K OIPAaHUYEHUSM HUX 370pPOBbS U
BOCIPUATHS UHGOPMALIIH.

OcBoeHME NUCIUIUIUHBI (MOIYJsl) JIMIIAMUA C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU
3I0POBbSl ¥ WHBAIMJAMHU OCYIIIECTBIISIETCS C MCIIOIB30BAHUEM CPEICTB OOy4YeHHs 00-
1IEro U CHEIUaIbHOIO Ha3HAYCHUS.

[Ipu 3aHATHSX C OOYYAIOIIMMHCS € HAPYHIEHMSIMH CJIyXa MPEAyCMOTPEHO HC-
MOJIb30BaHKE 3BYKOYCHJIMBAIOIICH amnmapaTypbl, MYJIbTUMEAUNHBIX CPEICTB U JIPYTUX
TEXHUYECKUX CPEJACTB Ipuema/mepenaun yueOHoM HnHpopMaluu B JOCTYIHBIX (opMax,
MOOUJILHOW CUCTEMBI MPENOJaBaHus JIsi 0OYYarOIIMXCs C WHBAIMIHOCTBIO, MTOPTATUB-
HOM MHIYKITMOHHON CUCTEMbI. YueOHasi ayTMTOPHsi, B KOTOPOU 3aHUMAIOTCSI 00y4YaroIIn-
€csl C HapyIICHUEM Ciyxa, 000py/10BaHa KOMITBIOTEPHOM TEXHUKOM, ayTMOTEXHUKOU, BU-
JNEOTEXHUKOU, 3JIEKTPOHHON JOCKOW, MYyJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHSAX ¢ O0YYAIOMIUMHUCS ¢ HAPYIIEHHUSIMU 3PEHUSIMM TIPEIYCMOTPEHO
UCIIOJIb30BAHUE B JICKIIMOHHBIX U YUYEOHBIX ayJUTOPUAX BO3MOKHOCTH IMPOCMOTpA ya-
JICHHBIX OOBEKTOB (HampuMep, TeKCTa Ha JOCKE WIM cllaiijla Ha dSKpaHe) MpHU MOMOIIU
BHJICOYBEIIMUUTEIIEH 1711 KOMGOPTHOTO MIPOCMOTPA.

[Ipu 3aHATHSAX € OOYYAIOMIMMHCS € HAPYLIEHUAMH OIOPHO-ABHUIATEILHOIO
anmapara UCIOJIb3YIOTCSl allbTepHATUBHBIC YCTPOUCTBA BBOJAA MH(MOPMALIUU U APYTrUe
TEXHUYECKUE CPEJCTBA MpueMa/nepenadyn yuyeoHol mHdopManuu B OCTYHHBIX (op-
Max, MOOMJIBHOM CUCTEMBI 00YUYEHHUSI 1JIs JIFOJIeH C MHBAUHOCTHIO.
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