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1. O0man xapakTepucTuka padoyeii nporpaMmsel 001 e00pa3oBaTEeILHOM
AUCHUNTHHBI

1. Mecto imcummmnu B ctpykTrype OOII CIIO

Jucnummmaa «®DPu3nka» OTHOCHTCS K 00S3aTelbHBIM YYEOHBIM IIpeaMeTaM
o01eo0pa3oBaTeIbHON IOATOTOBKM [UIS HW3yYeHHs Ha YIIyOJEHHOM YPOBHE B
cootBerctBuU ¢ PI"OC COO.

2. leap u 32724 AUCUHNJIHHBI

3axayamMu AUCUMIIHHBI SBISIOTCS:

- IpuUOOpeTeHHe CUCTeMBl 3HaHWH 00 o0mmX (U3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUsX, BKIIIOYass ~ MEXaHWKy,  MOJEKYJISIpHYI  (HU3HKY,
3JIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPODH3UKY;

- (GopMHpOBaHHE YMEHUN NPUMEHITH TEOPETHYECKWe 3HAHUSA IS OOBSICHEHUS
¢u3puecKuX SBJICHUH B MPHUPOJE W U NPUHITUS NPAKTHYECKUX PpEIICHHH B
IIOBCETHEBHOM YKU3HU;

- OCBOEHHE CIIOCOOOB pEIIeHWs Pa3NUYHbIX 3afad C SBHO 3aJaHHOW (GU3MUECKOM
MOJIENb0, 3a1ad, ITOAPa3yMeBAIOIIUX CaMOCTOSATEIBHOE CO3MaHue (QU3NIECKOM
MOJEINH, afeKBaTHOW YCIOBUAM 3a1a4H;

- TOHMMaHUe (PU3UYECKUX OCHOB U NMPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX IIPOIIECCOB, MX BIMSHUS HA OKPY)KAIOIIYIO CPENY;

- OBJAQJEHHE METONaMH CaMOCTOSTENBHOrO IUTAHUPOBAaHWS U IPOBENECHUS
¢u3MYecCKNX  OKCIEpUMEHTOB, aHaIW3a § HHTEpIpeTaluu  HHQOpMalUY,
OIIpe/ieTIeHNs TOCTOBEPHOCTH MTOIyYEHHOTO pe3yIbTaTa,

- CO3JaHUe YCIOBUM MM pa3BUTHS YMEHHH MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU e TEITHHOCTH.

OCHOBHBIMH HeJSIMH U3YYEeHUS QU3UKU B 001IeM 00pa30BaHUU SBISIOTCSL:

- (QopMHpOoBaHUE HHTEpECca U CTPEMJICHUS OOYYaroIIUXCsl K HAyYHOMY H3Y4YESHHIO
IIPUPOJIBI, Pa3BUTHE UX UHTEIIEKTYTBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BUTHE IIPEICTaBICHHH O HAy4YHOM MeTOAe IO3HaHWsS U (OPMHPOBaHUE
HCCIIeI0BATEIBCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSM;

- ¢opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ynbTaTa H3Yy4YeHHUS OCHOB
CTPOEHUS MaTepHy U GyHIAMEHTAIbHBIX 3aKOHOB (QU3UKY;

- QopmupoBaHHE yMEHUU OOBSICHATH SBIEHUS C MCIIONB30BaHUEM (QU3NIECKUX
3HAHUU U HAyIHBIX T0Ka3aTebCTB,;

— (QopMUpOBaHHE TIPEACTABICHUHA O pOTM (QU3UKK [ PasBUTHUA [PYTUX
€CTEeCTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

3. Ilnanupyempble pe3yJibTaThl 0CBOCHHUS 0011e00pa3oBaTe/IbHOM
aacuunauHbl B coorBeTcTBHE ¢ ®T'OC CIIO 1 Ha ocnoBe ®I'OC COO.

3.1. Komnerenuuu, 3akpenieHabie 3a nucuunaunoi B YII:



OK-1. Beibupats croco6h! pelreHus 3ama4q IPOPECCHOHATBHON NeITeTbHOCTH
IIPAMEHUTEIILHO K Pa3IUYHEIM KOHTEKCTAM

Ioka3zaTenn HHINKATOPOB HOCTH:KEHHS KOMIIeTeHIHiA

3nanms:

31.1. aKTyambHEI IpO(EeCcCHOHATBHBIN M COMHATbHEI KOHTEKCT, B KOTOPOM
IPUXOAUTCS paboTaTh U KUTH;

31.2. cTpyKTypa IUTaHa [ pelleHus 3ajad, aJITOPUTMbI BEIIIONHEHUS paboT B
NPOMECCHOHANTBHON M CMEXHBIX 00IACTAX;

31.3. 0OCHOBHBIE UCTOYHUKY HHOOPMALIHHU U PECYPCHI 71 peIIeHus 3a1a4 U/ Uiy
npobieM B NpodeCCHOHATEHOM U/WIIH COLAATEHOM KOHTEKCTe;

31.4. MeTOxBI PabOTHI B IPOhECCHOHATBHON U CMEKHDIX chepax;

31.5. HOpAMOK OIEHKM pe3yTbTaTOB pELICHHS 3312y podecCHOHANLHOM
JeATeNbHOCTH.

Ymenus:

Y1.1. pacnosnasaTh 3anady W/uim IpobleMmy B IpodEeCCHOHATIBHOM  U/HITH
COLMAIEHOM KOHTEKCTE, aHAIM3UPOBATh U BBLIETIATH €€ COCTABHBIE YACTH,

Y1.2. ompemenats OTamel pemIeHMs 3aiadd, COCTABISATH IUIAH nelcTBus,
PCATH30BRIBATE COCTABIICHHBIN ILIaH, ONPENEIATh HEOOXOMUMEBIE PECYPCHI;

Y1.3. BEIBIATE U 3()GEKTUBHO WHCKATh HUHGPOPMAIMIO, HEOOXOMUMYIO IS
PeILIeHUs 3aa4H U/UITH POOIEMBI;

V1.4, Bnamets axTyaabHBIMH METONAMH paboTel B HpO(MECCHOHATBHON U
CMEXHBIX cepax;

Y1.5. oueHUBATH pe3ybTaT U IIOCIENCTBHS CBOMX JEACTBUM (CaMOCTOSTEILHO
UJIY C TIOMOILBIO HACTABHUKA).

Komnerenuus, 3aKpenJieHHas 3a fucuuninuoi B YII:

OK-2.  Hcmons3oBaTs  COBpeMeHHBIE —CpefCTBA IIOMCKA, aHalW3a W
MHTEPIIPETAlMY MHGOPMALMK, X HHGOPMAIMOHHBIE TEXHONOTMM IS BBIIOMHEHUS
3a/1a4 IPOpEeCCHOHATBHOM AeATeIFHOCTH

IToxazaTenn HHAHKATOPOB JOCTHIKEHHsI KOMIETeHIHii

3HaHusn:

32.1. HOMeHKTaTypa HMH(OPMAIMOHHEIX HCTOYHHKOB, IPUMEHAEMBIX B
IPOGECCHOHANBHOMN NeSTENLHOCTH IPHEMbI CTPYKTYpPHUPOBaHUS UH(DOPMAIUH;

32.2. popmat 0opMITeHHs pe3yIbTaTOB MOMCKA HHMOPMALIHHY;

32.3. coBpeMeHHEIE CpeINCTBa U YCTpOMCTBA MH(POPMATH3aALUH, MOPANOK HX
TPUMEHCHHS U NPOTpaMMHOe ObecIedeHne B NpO(heCCHOHATBHON NEeATENbHOCTH, B
TOM YK CJIe IM(DPOBLIE CPENCTBA.

Ymenns:

Y2.1. onpenenaTs 3amadd MIs MoMcKa HH(OpMALIHH, IUIAHAPOBATH IIPOLIECC
TOHCKa, BEIOMPATH HEOOXOMMMBIE HCTOYHUKY HH(DOPMALIHK;

Y2.2. BBmenaTe  Hambolee  3HAUMMOE B nepeyde  uHbOpMAaLHH,
CTPYKTYPHUPOBATH IOJTy9aeMyr0 HH(YOPMAIHIO, ODOPMIATS PE3yIbTaThl IIOHCKA;

Y2.3. olLleHUBATh MPAKTHIECKYIO 3HAYMMOCT PE3YIIBTATOB MOKCKA,

Y2.4. UpUMEHATH CpeincTBa MHQOPMALMOHHBIX TEXHOJOTHH IS peLeHus
PO ECCUOHANBHEIX 33a4;



V2.5, uKcrnoms3oBaTh  COBpPEMEHHOE  IIPOrpaMMHOE  o0ecIedeHHe B
IpO(ECCHOHANBHON AeSTETBHOCTH;

Y2.6. wucnons3oBaTh pa3IMYHble LHGPOBBIE CpPENCTBA U pPelleHHs
po¢eCCHOHANBHEBIX 38/1a4.

3.2. Texnogoruu, obecnieynBawue GopMUpPOBAHME KOMIIETEHIH I
IIpoBenieHne NEKIMOHHBIX 3aHATHH, Tab0PATOPHBIX 3aHATH.

4. TpynoeMKoCTh JHCUMILTHHBI B BHALI y4eOHOM padoThI
Tabmuua 1. Pactpenenesue Tpy10eMKOCTH AUCUMIUIAHEI 10 BUAAM y4e6HOM paboThI

Bun yueoH0# padoThl AKkageMHYecKHuX 9YacoB
OO1mas TpyI0eMKOCTb AUCIMIUIAHEL 175
AyauTOopHBIe 3aHATHS (BCEro) 85
B Tom uncrne:
Jlexun 35
ITpaxtuyeckue 3ansatus (I13) 35
JIaboparopHsrit mpaktakym (JIP) 50
CamocrosiTensHas paboTa (Bcero) 23
B ToMm uncre:
Kypcoaast pabota HE IIPeayCMOTPEHA
Jlpyrue BHIBI CAMOCTOSATEIBHOU pabOTHI:
- IOArOTOBKA K TaOOpATOPHBIM U 43
IPaKTUYECKUM 3aHATHIM
KoHTpons Texyrnei u mpoMexKyTOYHOM 12
yCIIEBaeMOCTH (9K3aMeEH, d9K3aMeH )
IIpakTnyeckasi NOAroTOBKA (HABBIKH) NPH 0
CAJTM3ANHHA JHCHHUIIJTHHbI (BCCI‘O)

S. CTpykTypa H coaep:kaHHe THCUHUIIAHDI
5.1. CTpykTypa AMCHUNIHHBI
Tabnuua 2. Moxyny IUCIUIUIAHEL, TPYIOEMKOCTE B Yacax U BUILI YIeOHOM

paboThI
Ne | HammenoBanue Tpyn-te |Jlexnun | IIpaxTuy. JIao. Cam.
pazgeJioB 4achl 3aHATHA | padoThI pabora
1 cemecTp
] | Pusuxa u METOIBI 7 1 B 4 5
HAYYHOT'O IIO3HAHUI
2 | Mexanrmka 34 5 7 14 6+2 (9K3)
MoznekynspHas Gpuzuka u 29 6 5 10 6+2 (oK3)
TEPMOIMHAMHUKA
4 | DnexTpoaHAMHUKA 15 3 3 2 5+2 (3K3)
Tema 1. DnexTpocraTuka
Bceero Ha 1 cemectp 85 15 15 30 19+ 6 (3x3)
2 ceMecTp
4 | DnexTpoauHaMuKa
Tema 2 [locTosHHBII 18 3 5 4 >+1 (oxs)




QJIEKTPUYECKUH TOK
4 | DnexTpoauHaMuKa
Tewma 3. MargutHoe
moJie u 18 5 5 2 5+1 (3K3)
AIIEKTPOMArHUTHAsI
VHTYKIIHS
5 | Konebanus u BONHEI 11 3 2 2 3+1 (3Kx3)
6 | OnrTuxa 24 5 5 8 5+1 (3x3)
7 | AToMHas U saepHas 13 3 3 4 2+1 (3x3)
buzuka
8 | DneMeHTH aCTpOHOMUHU 6 1 B B 4+1 (5k3)
U acTPOPU3UKH
Bcero va 2 cemectp 90 20 20 20 24+6 (9K3)
Bcero Ha TUCHUILTHHY 175 35 35 50 43+12 (3K3)

5.2. Conep:xanue Q¥ CHUNIMHBI
Paznen 1. Pu3zuka 1 MeTOABI HAYYHOI'0 NO3HAHUA

dwusrka — Hayka o mpupone. HaydHsle METONBI IIO3HAHUSA OKPYIKAIOLIETO MHUpa.
Ponb SKCIEpHMEHTa W TEOPUH B Mpolecce ITO3HAHHUS IPUPOABI. OKCIEPUMEHT B
busuke.

Bxknanm poccuiiCKUX W 3apyOeKHBIX YUYEHBIX-(QU3UKOB B DAa3sBUTHE HAyKH;
IOHMMaHue (PU3MYECKON CYNTHOCTH HaOIIONaeMBbIX SBICHUNA MUKPOMMpPA, MaKpOMHUpa
u Merammpa. IlpencTaBmeHrne o BceoOmmeM XapakTepe QU3MYECKUX 3aKOHOB;
IpPEACTaBIECHHE O CTPYKType IIOCTPOEHHS (QU3MYECKOW TEOPHH, YTO IIO3BOJIMT
0CO3HATh pPOJb (GYHIAMEHTAJIBHBIX 3aKOHOB M IPUHUMIIOB B COBPEMEHHBIX
IPENCTAaBICHUSIX O IPUPOJIE, NOHATh I'PAHMUIIBI IPUMEHUMOCTH TEOPUH, BOZMOXKHOCTH
MX TPAMEHEHUS IJIS ONUCAHNsI €CTECTBEHHOHAYYHBIX ABJIEHHUH U MPOLIECCOB

Ponb 1 MecTo (DU3MKK U aCTPOHOMUH B (POPMHPOBAHUH COBPEMEHHOM HAy4HOU
KapTUHBl MUpa, B IPAaKTUYECKON HEATENbHOCTU JIOJEH, B Pa3sBUTHH €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOIUH.

Pasgen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBrokeHHe. OTHOCHTEIBHOCTP MEXAaHUYECKOTO IBHIKEHUS.
[Mpunnun otHocuTenbHOCTH [anmiues, mpeobGpazoBaHus l'anuies Uit CKOPOCTH H
nepemenienus. Cucrema orcuéra. TpaexkTopus.

ITepemelriedrie, CKOPOCTh (CpegHSsI CKOpPOCTb, MTHOBEHHas CKODOCTb) |
YCKOpEeHHE MaTepHalbHON TOYKHU, UX IIPOEKIUU Ha OCH CHCTEMBI KOOpIUHAT.

PaBHOMEpHOE U paBHOYCKOpPEHHOe IpsMOJMHeHHoe apmkeHne. DOpMyIIsl
KMHEMATHUKH paBHOYCKOPEHHOIO JBYDKEHHS.

Cobouoe mameHue. Y CKopeHue CBOOOJHOIO MafeHMs.

JIBM)KeHEe MaTepHaIbHOW TOYKH 110 OKPY)KHOCTH C IIOCTOSHHOH IO MOJIYIIFO
CKOPOCTBIO. YTIIOBas CKOPOCTD, JIMHEHHas CKOPOCTh. Ilepros 1 yacToTa 0OpaIieHus.



IlentpocTpemMuTenbHOE ycKopeHue. HampaBlneHue CKOPOCTH MPU IBMXKEHHH IO
OKPY>XKHOCTH.

Tema 2. lunamuxa

Ilepssrii 3axoH Hertorona. Mueprus. MHepriuaabHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akon HeloTona mis
MaTepHalbHON TOYKM. Bsaumopelicteue Tten. Tpertuit 3axon HrrooToHa ms
MaTEepUAIBHBIX TOYEK.

3aKoH BCeMHpPHOTo TAroteHus. Cuiia TsSHKECTH.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Cuna peakiuu Omnopel.

Tpenue. Buner Tpenus (mokos, ckoibxenws, kadenus). Cuiaa tpenus. Cyxoe
Tpenre. Cuia TpeHUs CKONIBXKEHHUS U Ccuia TpeHus mokos. KoaddurweHr TpeHus.
Cuia COpOTHUBIIEHNUS TP IBIKEHHUH Tejla B )KUIKOCTHU WJIH rase.

YcoBus paBHOBECHUS TBEPAOTO Tela.

Tema 3. 3akonbl coxpanenusn ¢ mexanHuke

Mmmynec MaTepuadbHONH TOYKHM (Tela), CHUCTEMBbl MAaTEPHUANBHBIX TOYEK.
WMiynsc cunbl U KM3MEHEHHWE UMITyJbCca Tela. 3aKOH COXpaHEHHs HMIIYIIbCA.
PeaktuBHOE IBHXEHHE.

Pabora criiel. MOIHOCTH CHJIBL.

Kuneruueckas sHeprus MaTepuanpHOM Toukn. Teopema 00 wW3MEHEHHH
KWHETUYECKOM 3HEPTUU.

IlorennuaneHas sHeprus. IloTeHnuanpHas SHEPrus yOopyro nehOopMUPOBAHHOMN
npyxuHel. [loTeHnuanbHas sHeprus Tena BOIU3H MOBEPXHOCTU 3EMITH.

3aKOH COXpaHEHUs MexaHu4decKod sHepruu. CBA3b paObOTHl CHIIBI C M3MEHEHHEM
MEXaHMYECKON SHEPTUH.

AbcomoTHO yupyras pedopMmarys, aOCONIOTHO yHOpyroe u abCONOTHO
HEYIIPyroe CTOJIKHOBEHUS.

Paznen 3. MosekyasapHas GH3HKA H TePMOIMHAMHKA

Tema 1. Ocroébl MOIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE IOJOXEHUS MOJEKYIIPHO-KAHETUIECKOW TEOPUH M HUX OIBITHOE
obocHoBanue. bpoynoBckoe mBmwkenue. Juddysus. XapakTep OBIKEHHS U
B3aMMOJENCTBUS YaCTHULl BellecTBa. Monenu CTpOeHUs ra30B, KUAKOCTEN U TBEPIBIX
Tell U OOBACHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mopeieil. V3mMeHeHue obbeMa
TeJl IIpY HarpeBaHuu (oxJaxieHuu). Macca u pasmepbl Mojiekyid. KommduectBo
BeniectBa. [loctossHHas ABoraspo.

TemnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. llkama Temmeparyp
Llenscus.

Mognens uneanpHoro rasza. OCHOBHOE ypaBHEHUE MOJEKYJISPHO-KMHETHYECKON
TEOpUM HJealbHOro Trasa. AOcomOTHas Temreparypa Kak Mepa cpenHei
KAHETUYECKON 3HEpruy TeIUIOBOro IBIKeHMs dvacTull rasa. lllkama Ttemmepatyp
KensBuna. CBsi3p OaBieHUS HIEANTBHOIO Tra3a C KOHIEHTpalMed MOJIEKYylTl U ero
TemiiepaTypod. l'a3oBeie 3akoHBI. YpaBHeHHMe MenneneeBa—Knaneliposa. 3akoH
HaneroHa. I30mponeccsl B UAealbHOM ra3e C MOCTOSHHBIM KOMUYECTBOM BEIIECTBA.
['parueckoe npeacTaBiIeHe U30IPOLIECCOB: U30TepMa, U30X0pa, u30bapa.

Tema 2. Ocroévt mepmoouHamuxku



Tepmonuuamuyeckas cucrema. BHYTpeHH:A OHEPIHs TEPMOAUHAMUYECKOHN
CHCTEMBI M CIOCOOBI €€ m3MeHeHHs. KoimdecTBo TemmoTs! u paGota. BryTpennss
SHEPIHA OHOATOMHOI'O MAEATBHOIO ra3a. Buiel Tennonepenayu: TEmIONPOBOIHOCTS,
KOHBEKIMA, U3TyYeHUE. YIelnbHas TEIUIOEMKOCTH BelllecTBa. KOJIMYECTBO TEIlIOTHI
IIpH TeIUIONEepeaaye.

IlepBBIi 3aK0H TepMoauHaMuky. [IpuMeHeH e IepBOro 3aKoHa TEPMOIUHAMUKH
K msomponeccaM. I'paduyeckas uHTepmperanus paGoTel rasa. HampasieHHOCTS
TEIUIONepeIayn.

Tema 3. Azpezamnvie cocmoanusa eewecmea. Dazoevie nepexoout

IlapooGpasoBanne u koHmeHcanus. Mcmapenue u kumenne. YieTpHas TEIOTa
napooOpasoBaHus. 3aBHCUMOCTh TEMIIEPATYPHI KUMEHHUS OT NaBIeHus. AGCOTIOTHAS U
OTHOCHTENbHAS BIAXKHOCTE BO3MyXa. Hackimennsii nap.

IInaBnenve u KpucTam3anys. Y nenpHas TeIioTa IaBIeHHts.

YpaBHeHue TemoBoro 6anaHca.

Pasgen 4. dnexTpoaunamuxa

Tema 1. dnexkmpocmamuxa

OnexTpu3anus Tell. DIeKTpudecKuit 3apsn. JBa Buna SIIEKTPUYECKUX 3apsIOB.
3aKOH COXpaHeHHs JJIEKTPUYECKOro 3apsiia. BsammoseifcTBie 3apsaoB. 3aKoH
Kynona. Toyeunsrit QIIEKTPUYECKUM 3apsi.

OnexTpuyeckoe mone. HampsxEHHOCTSH BNIEKTPUYECKOro monsd. [IpuHimn
CYNCPIO3UIHH STEKTPUIECKUX ToNel. JIMHUY HaNpsHKEHHOCTH SIIEKTPUIECKOTO ITOJISL.
OxHOpOIHOE 3IEKTPUYECKOe TIOTIE.

Pabora cun amexTpocrarmueckoro mons. IloTennuan. PasHOCTb MOTEHIHAIOB.
IIoTeHIMaNBHOCTE  3IMEKTPOCTATHIECKOTO TIONA. IIpOBONHUKA H IOUBIIEKTPUKUA B
BIIEKTPOCTATHYECKOM TI0JI€e. JMaIeKTpudeckas NpoHULIAaeMOCTh. DKBUIIOTEHIIAATLHEIE
IIOBEPXHOCTH 3apPsKEHHOTO MTPOBOIHIKA.

Onextpoémkocts. KoHnencarop. DieKTpo8MKOCT ILIOCKOTO KOHJIEHCaTOopa.
OHeprus 3apsKeHHOI0 KOHIEHCaTOPA.

Tema 2. IlocmoannsLii 31eKkmpuyecKuii Mmox.

ONEeKTpUYEeCKUH TOK. VYCIOBHA  CyINECTBOBAHHUS JJIEKTPUYECKOTO  TOKA.
Hcrounuku Toka. Cuna Toka. IIocTOSHHEIH TOK.

OIeKTPHYECKOE  CONPOTUBIEHHE. YIENbHOE  CONpOTHBICHHE  BEIECTBA.
IlocnenoBarensHOe, MapanensHOe, CMELIAHHOE COeNUMHEHHE IPOBOIHUKOB.

Hanpspxernue. 3akon OMa U1 y4acTKa IelH.

Pabora  onexrpmueckoro Toka. 3akoH  JDhxoyms—Jlenma.  MoIIHOCTE
3JIEKTPUYECKOTO TOKA.

OIEXTPOABHIKYIIAsl CHJIa U BHYTPEHHEE CONMPOTHBIICHHE MCTOYHUKA TOKA. 3aKOH
Oma 11t monHo# (3aMKHYTO) anekTprdeckoii mermm. Kopotkoe 3aMbikanwe.

ONEKTPUYECKUH TOK B IPOBOIHUKAX M HOTYIPOBOIHIKAX.

Tema 3. Maznumnoe none. dnekmpomaznumnas uHOyKyus
IlocTossHHBIE MarHuThl. B3auMonelCTBHE MOCTOSHHBIX MArHHUTOB. MArHHTHOE
nojie. Bextop MarHUTHON HHIYKIWH. IIpuHIMN CymeprIo3uMy MAarHUTHBIX ITOJIEH.



Jluany  MarmuTHOW MHAyKumM. KapTisa nvHMM MAarHMTHONM WMHIYKIHHM [IOJS
IIOCTOSAHHBIX MAarHUTOB, [UIMHHOIO IPSMOIO IIPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOTO
IIPOBOJTHUKA, KATYIIKK ¢ TOKOM. OTHOPOIHOE MarHUTHOE II0JIE.

Cuna Amnepa, €€ MOZYJIb ¥ HalpaBleHHe.

Cuna Jlopenia, e MomyIs U Hanpasienve. [[BIKeHHe 3apsSKEHHOM JaCTHUIBI B
OJHOPOJZHOM MAarHHUTHOM IIOJIE.

fIBneHne >1eKTPOMArHUTHON MHAYKIMH. [I0TOK BEKTOpa MAaTHUTHON MHIYKIAH.
ONEKTPOIBIIKYIIAS CHITA HEIYKIMA. 3aKOH 9JIeKTPOMArHUTHON HEAyKIua Dapajes.
IIpasuno Jlenna.

WHRyKTUBHOCTE.  SIBIE€HHE  CAMOMHIYKUMH.  ONEKTPONBIDKYLIAsS  CHIIA
CaMOMHIYKIIMU. DHEPIUS MArHUTHOTO T0JIS KATYIIKH C TOKOM.

Paszpen S. Konebauus u BOIHBI

Tema 1. Mexanuueckue u sneKmpomazHummsle Koaebanus

KonebarenpHas cUCcTeMa. CBoOomHble  MexXaHWYecKue  KOJeOaHHMs.
I'apmonnyeckne komebamms. Ilepmox, wactora, aMmiuTyda # dasza KoleGaHwuil.
IIpyXUHHBIA MasATHUK. MareMaTH4ecKuil MAasATHUK. YpaBHeHHE TI'apMOHHYECKHX
Konebanuid. IIpeBparnenue sHeprum npy rapMOHMYECKIX KOJIeOaHMSIX.

Konebarenererd koHTYp. CBOOGOAHBIE 3SNEKTPOMAarHUTHEIE KOTeOaHUS B
UJCATBHOM KONEOAaTEeNbHOM KOHTYpe. AHAIOTHMS MEXIy MEXaHHUSCKHMH U
37I€KTPOMAarHUTHBIME KonieOanusaMu. Popmyna ToMcoHa. 3aKOH COXpaHEeHHS SHEpPrHU
B H€AIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyXaromuX KoleOaHUsAX. BBIHYXIeHHBIE MeXaHUYECKHe
KoneOanus. Pesonanc. BeIHY K IeHHBIE 7TeKTPOMArHUTHBIE KOJIeOaHus.

Tema 2. Mexanuueckue u 3/1eKmMpoMazHUMHbLE 60JIHbI

Mexanuveckue BOJNHBI, YCIOBHS pacmpocTpadenus. Ilepmon. CkopocTs
pacnpoCTpaHeHuss ¥ JJIMHA BOJHEL IlomepeuHsle W MPOXONLHBEIE  BOJIHEL.
WutepdepeHnns u mudpakius MeXaHudecKIX BOJH.

ONEKTPOMAarHUTHBIE BOJHBL YCIIOBUS W3JTyYeHHs 3JIE€KTPOMATHHTHBIX BOIIH.
Bzanmuast opuentanus BekTopoB E, B, V B anexrpomarsutHON BomHe. CKOpOCTH
3JIEKTPOMAarHUTHEIX BOJIH.

Pazgen 6. OnTuka

Tema 1. I'eomempuueckas onmuka

[IpsmonuHeliHOe pacIpoCTpaHeHHWe CBeTa B OIHOPOXHON cpene. JIyd cBera.
ToueuHsIll HICTOYHUK CBETA.

OtpaxeHne cBera. 3aKOHBI OTPaKEHHS CBETA. Iloctpoenue wuzo0paxeHUd B
IUIOCKOM 3epKajie.

IIpenomnenue cBeTa. 3aKOHBI MPENOMIEHHS CBeTa. AOCONIOTHBIN IOKa3aTellh
npenomienus. IlomHoe BHyTpeHHee oTpaxkenue. I[IpemeNbHBIM Yroa MOJNHOTO
BHYTPEHHETO OTPaKEHUS.

Cobuparorue U paccenBaroliye TUH3bL. TOHKAs THH3A. QOKyCHOE PacCTOSIHUE U
ONTHYECKas CUIa TOHKOW JuH3BL. IlocTpoeHue wu300paXkeHU# B COOMpPAOIMX H
paccenBaroIuX JuH3aX. PopMyia TOHKOM THH3EL. YBeIMYEeHNe, JaBaeMOe JIUH3O0MH.

Tema 2. Bonnoeasa onmuka



Bonuosas onrtuka. MHTepdepenius cBera. KorepeHTHbIe HCTOYHUKH. VY CIOBHS
HAOJIIO/ICHUST MAKCHMyMOB ¥ MHUHHMYMOB B UHTeP(EPEHIHOHHON KapTHHE OT IBYX
CHH(]A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpaxims cBeta. Jubpakunonsas pemérka. YcIoBue HAGTIOIEHUS TTaBHBIX
MaKCUMyMOB IIpDH IaJEHUM MOHOXPOMAaTHYECKOTO CBeTa Ha IU(PPAKIMOHHYIO
PELIETKY.

Ilongpuzamnus ceera.

Hucnepcus ceta. CoxHslit coctas 6emoro ceta. L[Bert.

Tema 3. dnemenmol K6aHMOGOU ONMUKU

Dotorbr. Popmyna [Inanka cBa3M sHEprHK (OTOHA C €r0 YacTOTOMH. DHEPrus U
UMITy/6C poTOHA. COBpEMEHHBIE [IPECTABIIEH S O IPUPOJIE CBETA.

OtkpbitHe 1 mccnenoBanue porosddexra. OmpiTel A. I'. CroneroBa. 3aKOHEI
doroodekra. YpaBHenue Difriureiina 11 GoTosddexra.

Hasnenue ceeta. Onprte! I1. H. Jle6enesa.

Tema 4. dnemenmor meopuu omrocumensuocmu JiHwmeiina
IlocTynarsl crnenManbHON TEOPHH OTHOCUTENBHOCTH DHHIITelHA. llpuMeHeHwMe
KBAaHTOBOH (M3UKH JUIA aHATU3a U OOBICHEHNUs SBIEHUNA MHUKPOMEDA, MaKpOMHpa
Meramupa, ¥ cioBus (rpaHMIIb], 00IACTH) IPUMEHUMOCTH (U3MIECKUX 3aKOHOB.

Paznen 7. ATomHas u simepHasn pusnka

Tema 1. Cmpoenue amoma

IInanerapras mozmenb aTtoma. [loctynarel Bopa. MamydeHuwe ¥ HOMJIOMIeHHe
(hOTOHOB IIPU IIEPEXOIE ATOMA C OJHOTO YPOBHS SHEPTHH HA APYTroi. BHIBI CIIEKTPOB.
CrexTp ypoBHel sHEpruu aToMa BOIOpOJa.

QuzpyecKye IPUHIUIIE CIIEKTPAILHOTO aHATN3a U paboTH Ta3epa

Tema 2. Cmpoenue amomnozo adpa

Hyxnounas mozens snpa I'eiisen6epra—Banenxo. 3apsn sapa. Maccosoe ucio
aapa. Fsoromnsl. 3aKOHBI COXpaHEHHS 3apsifa, MaCCOBOTO YHCIIA U SHEPrHH B SISPHBIX
pEeaKIMIX.

OtkpeIiTHE PaguOaKTUBHOCTH. EcrectBeHHas u YICKYCCTBEHHAs
pamuoakTuBHOCTE.  CBolicTBa  anbda-, Oera-, ramma-u3nydeHus. BiusHue
PanrOaKTUBHOCTH Ha JXUBBIE OPraHU3MEL.

Aubda-pacnian. DNeKTpOHHEIA U IO3UTPOHHbIN GeTa-pacnaf. [ aMMa-H3TydeHwe.
3aKOH paIlOaKTUBHOIO Paclaa.

Paspmen 8. JnemenTrI acTponomuu U acTpopH3NKH

Otambl pasBUTHS acTpoHOMHUH. lIpuKiIamHOe U MHUpPOBO33pEHYECKOE 3HAYEHHE
ACTPOHOMHUH.

Bun 3e€sgmoro HeOa. CosBesnus, spkue 3BE3NBI, IUIAHETHl, WX BHIUMOE
nexenre. CorHeyHas cucrema.

Connne. CoHeYHass aKTUBHOCTE. MICTOUHMK sHeprun ComHIia U 3BE37. 3BE3EL,
UX OCHOBHBIC XapaKTepUCTUKH. COBpEMEHHBIE NPEICTABIEHHSA O IPOUCXOXKICHUU U
sBorony ConHIA ¥ 3BE3/1. DTalbl )KU3HU 3BE3.



5.3. JTaGopaTopHbie paboThI

Tabnuua 3.TemaTuka 1a60paTOPHEIX 3aHATHNA U MX TPYIOEMKOCTb

IlopsiaxoBbIii HOMeP TemaTuka 1a60paTOPHOro 3aHATHSA Tpynoem-
paszena. KOCTb B
gacax

1. ®uzuka u MeTOIEBI 1) UsyueHme u pacyeT NOTPEIIHOCTEH H3MEPEHHS.

HAy4HOT0 IIO3HAHHSI O6paboTka 9KCIIEPUMEHTATHHEIX TaHHBIX. 4
Odopmierne otyera o 1abOpaTOpHOM paboTe

2. Mexanuka 1) Mismepenune ycKOpeHus Tela PH paBHOYCKOPEHHOM
JBHXCHUN 2
2) Wsydenwe IBIDKEHHs Tena IO OKPY)KHOCTH IIOX
JNEUCTBUEM CHII TSDKECTH M YIIPYTOCTH 2
3) Onpenenenue eCTKOCTH IPY>KHHEI 2
4) Onpenenenue k03 dHHUIMEHTA TPEHUS CKOTBKEHHUS 2
5) CpaBHeHme paboThl CHIBI C  H3MEHEHUHe
MEXaHUYECKOH SHEPTUu 2
6) MsydeHnme 3aKkoHAa COXPaHEHHS MEXAHHYECKOM
OHEPrUH IpPH JNEHCTBUH Ha TENO CHJI TDKECTH U
YIPYLOCTH 2
7) zydenne NBIKCHHS [IAPHKA B BA3KOH KUIKOCTH. 2

3. MonexymnsipHast 1) MsMepeHue ynemsHOM TEMIOTHI IUIABTIEHUS JIba 2

¢dusuka u 2) W3amepeHne OTHOCHTEIIBHOM BIAKHOCTH BO3IyXa 2

TEPMOIUHAMUKA 3) OnelTHas npoBepka 3akoHa bois-Maprorra 2
4) Onpenenenne Maccel BO3IyXa B KIACCHOM KOMHATeE 2
5) M3mepenue yaenbHoi TenIoéMKOCTH 2

4. DneKTpoAuHAMUKA .

Tema 1. Drextpocrarika 1) Msmepenue aneKTpoEMKOCTH KOHIEHCATOPA 2

4. DneKTpoTuHAMUKA 1) Onpenenenne 3JIC ¥ BHYTPEHHETO CONPOTHBICHHUS

Tewma 2 ITocrostHEBIH HCTOYHUKA TOKA 2

NIEKTPUIECKUH TOK 2) IIpoBepxa 3axora OMma 118 yyacTKa Helu P

4. DnexTponuHAMHKA 1) HaGmomenwe neHCTBUS MATHHTHOTO IIONS Ha

Tema 3. MarauTHOE IO |[IPOBOAHKK C TOKOM 2

U 9JI€KTPOMarHuTHas

HHIYKIUSL

5. Konebanus u Bomusl  |1) Onpenenenne ycKOpeHHs CBOOOIHOTO MANEHHUS C )
IIOMOIBIO MAaTEMAaTHYECKOTO MasITHHAKA

6. Ontuka 1) Onpenenenue noxasares IpeaoOMIIEHHS CTEKIA 2
2) OmnpeneneHue ONTHYECKOH CHIBI M (DOKYCHOTO
PacCTOsIHUS COOMPArOIEH THH3EI 2
3) Ompenenenue INUHBI BOJIHBI Ja3epa C HOMOLIBIO
IU(DPaKITMOHHON PEIIETKH 2
4) HabmroeHve qucIepcuy cBera 2

7. AromHas v snepras  |1) HaGnronenue nuneiigaroro cnexTpa 2

busuka 2) Uccnenopanue Tpexos gactuil (o Gpororpadusim) 2




5.4. IlpakTHyeckue 3aHATHS

Tabnuna 4. TemaTrKa IPaKTUYECKUX 3aHATAN U MX TPYIOEMKOCTb

IlopsinkoBeiii HOMep TemaTnka J1a60paTOPHOTO 3aHATHS Tpynoem-
pa3aena. KOCTh B
gacax

1. ®uzuka u MeTOBI

HAyYHOIO MO3HAHUS B B

2. Mexanuka 1) Onpenenenue XapakTepUCTHK IBHXKEHHS (YT,
CKOPOCTh,  YCKOpDEHHE) TIIpH  pPaBHOMEPHOM U
PaBHOIIEDEMEHHOM  IPSIMOJMHEMHOM  JBHIKEHHH,
JBHOKEHUS TeJla [0 OKPYKHOCTH 2
2) Pemenwe 3amay OUHAMHKHM C HCIIOIB30BaHHUEM
3aKOHOB Herotona npu TOPH30HTAIEHOM,
BEPTUKAILHOM IBIIKCHUH, NBM)KCHUM I10 HAKJIOHHOMN
IUIOCKOCTH, IBMIKEHUH II0 OKPYXXKHOCTH, IBHIKEHHHU
CBS3aHHBIX TEJl. 3
3) Pemenue 3ana4 TUHAMUKHA C IPHAMEHEHHEM 3aKOHOB
COXPaHEHHs UMIIYNIbCA M DHEPTHH. 2

3. Monexynapuas 1) Pacuer mapameTpoB HMIEANBHOIO ra3a ¢ IIOMOIIBIO

¢bu3uka u ypaBHeHus MenneneeBa-Knaneiipora #  ra3oBbIX

TEPMOJUHAMUKA 3aKOHOB 2
2) IIpuMeHeHye NIEPBOTO HaYaa TEPMOIMHAMUKH IS
pacyera mapaMeTpoB rasa B H30IpoIieccax. 2
3). IlpumeneHye ypaBHEHUS TEIUIOBOrO OaIaHca. 1

4. DnexTpoarHAMHUKA 1) Pacuer XapaKTepUCTHK SIEKTPHYECKOTO OIS,

Tema 1. OnexTpocTaTuKa |IpUMEHEHHE IPUHIUIIA CYIEPIIO3HITMH MO 2
2) Pacuer XapakTepHCTHK IIOCKOTO KOHIEHCATOpa 1

4. DnexTpoauHAMEKA 1) Pacyer mapamMeTpoB ONEKTPUYECKOM IIEMH C

Tewma 2 IlocTostHHBIM IIOCIIEIOBATENbHBI, IapAJUICNBHBIM M CMEIIaHHLIM

IEKTPUUECKUN TOK COEIMHEHHUE IIPOBOTHUKOB 5

4. DrexTponuHAMUKA 1) Pacuer XapaKkTepWCTHK  MarHUTHOIO  IIOJI,

Tema 3. MarauTHOE HOJIEIPUMEHEHUE TIPUHITAIIA CYIIEPIIO3ULUHN TTOJIeH 3

U 3JIEKTpOMarHuTHAs 2) Pacger OJJIC wWHAYKIMM H CAMOMHIYKIUAHM,

HHIYKIHS HHIYKIHOHHOTO TOKA. 2

5. KoneGanys v Bomasl (1) Pacuer xapakrepuctuk KojeGaHmii IPY>KUHHOTO H
MaTeMaTU4YEeCKOTO MasITHHKOB 1
2) Pacuer xapakrepucTk KoneGaHu# KonebaTenpHOro
KOHTypa 1

6. Ontuka 1) Omnpenenenue yrioB OTpaKeHHsS M NPEIOMIIEHHUI,
IIPEJEILHOTO YIIla II0JHOTO BHYTPEHHETO OTPaKEHHS. 1
2) [IlpumeneHuwe GOPMyYNBI TOHKOM JIMH3BI UL
ONpEIENCHHs IIOJIOKEHUS H300paXKeHUs IpeaMEeTOB.
ITocTpoeHue u300paXKeHuii B TOHKHUX JIHH3AX. 2
3) Pacuer wuHTepdepeHIMOHHOW W AUPPAKIHOHHON
KApTUHBI. 1
4) IlpumeHeHue ypaBHeHHS OWHIOTEWHA I
dotoaddexra 1

7. Aomias & AnepEas 1) IlpuMmeHeHHE 3aKOHOB COXPaHEHHMS sapsia

fimsen MacCOBOI0O YKCIIa IIPU 3AITUCH SACPHBIX PEaKITHii 1
2) IlpumeHeHue 3aK0Ha paTHOAKTHBHOIO paciaia. 2




6. CamocrosiTenbHas paGoTa 00y4arOMUXCs M TEKY Ml KOHTPOJIb HX
ycneBaeMoCTH
6.1. Ilenu camocTOATENBLHOM PaGoOThI

D®OpMHpPOBaHKE CIIOCOOHOCTEH K CAMOCTOSTENBHOMY HO3HAHMIO U 00y4YeHHUIO,
IIONCKY JIMTEPATypsl, OOOOIIEHUIO, OGOPMICHUIO W MPENCTABICHUIO HNOMYYeHHBIX
PE3yNBTATOB, UX KPUTUIECKOMY aHAJIM3y, IIOMCKY HOBBIX U HEOPIUHAPHBIX PEIICHHI,
apryMEHTHUPOBaHHOMY OTCTaMBAHMIO CBOMX MPEIJNOXKEHUH, YMEHHH IIOATOTOBKU
BBICTYIIEHUH U BEEHUSI TUCKYCCHIA.

6.2. Opranuzanus 4 cofep:kaHue CAMOCTOATENLHOH paboThI

CamocrosTenbHas padoTa 3aKII0YaeTCs B M3YYeHUH OTAENBHBEIX TeM Kypéa Io
3a[JaHUIO MIpenojaBaTessd II0 PEKOMEHIYeMON UM yueOHOH JuTepaType, IOArOTOBKE K
BBITIIOJTHEHHUIO ¥ 3alllUTe J1a00paTOpHEIX paboT, K TEKyLIEMY KOHTPOIIIO YCIIEBAEMOCTH,
K 3a4eTy U OK3aMeHY.

7. YuebHo-MeTOqHYECKOe H HHPOPMAUHOHHOE o0ecnedenne JHCIHIITHbI
7.1. OcHOBHAs IUTEPATYpPa 0 JUCHHUILIHHE

1. Imutpuesa, B.®@. ®usuka : yueGHuK s cpel. mpod. obpasosanus / B.®D.
Hmutpuesa. - 14-e u3g. - Mocksa : Akagemust, 2011. - 462 c. - (Cpennee
npogeccuonanbHoe obpasoBanue. ObIe00pa3oBaTeNbHble JUCIUILIUEEL). - TEKCT :
HEeTIOCPEACTBEHHBIHA. - ISBN 978-5-7695-8122-9 : 400 p. - (ID=112587-1)

2. CxuspoBa, E. A. ®usuka. Mexanuka : ydeOHOe Iocobue Uil CpemHero
npogeccuonanbHoro obpasosanus / E. A. Cxmsposa, C. WM. Kysmenos, E. C.
Kymrokuna. — 3-e u31., nepepab. u morn. — Mocksa : Uzparensctso FOpaiit, 2025. —
222 ¢. — (IIpodeccruonansHoe obpazosanue). — ISBN 978-5-534-20484-1. — Tekct
: OHmeKTpOHHEIM // OOpaszoBarenpHas miardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/558225 (nmata obparuenwus: 30.03.2026). - (ID=190501-0)

7.2 IonoJHATEIbHAS JJHTEPATYypPa 0 JHCHHILIHHE

1. Jleryra, C. H. ®usnka : yuebnoe nocobue / C. H. Jleryra, A. A. Yaxax.
— Openbypr : Openbyprekuii rocynapcrsernbiit yuusepcurer, O5C ACB, 2016. —
307 ¢. — ISBN 978-5-7410-1575-9. — Texcr : osiexrpouusiit // Lludposoi
obpazoBarebHbIA pecypc [PR SMART ; [caliT]. — URL:
https://www.iprbookshop.ru/78852.html (mara o6pamenns: 30.03.2026). — Pexum
AoCTyna: IJist aBTOpU3Up. mons3oBareneil. - (ID=190498-0)

2. Bacunrses, A. A. Qusuxa : y4eOHHUK IS CpeqHEro IpodhecCHOHAIBHOIO
obpasosanus / A. A. Bacunses, B. E. ®enopos, JI. JI. XpamoB. — 2-e u31., HCIIp. 1
morn. — Mocksa : MspatensctBo IOpaiit, 2026. — 221 ¢. — (IIpodeccronansHoe
obpazoBanme). — ISBN 978-5-534-05702-7. — TekcT : SNeKTpOHHEIH //
Ob6pasosatensHas miatdopma Opaitr [caiit]. — URL: https://urait.ru/bcode/585287
(mata obpamenus: 30.03.2026). - (ID=190500-0)

3, Yaxak, A. A. ®@usuxa s 10-11 KIaccoB YHHBEPCHTETCKOW (GHU3NKO-
MaTeMaTHYeCcKOM IKOoJbI : ydeOHoe mocobue / A. A. Yakak, H. A. Manaxos, B. JI.
bepnunckuii. — Openbypr : Openbyprekuit rocyaapcTBensbiii yuusepeurer, O5C




ACB, 2013. — 329 c¢. — Texcr : anekrponssiii // Lupposoit obpazosBarenbHbIH
pecypc IPR SMART : [ca#it]. — URL: https://www.iprbookshop.ru/30136.html -
(ID+190429-0)

4. KysemuueBa, B. A. ®usuxa : cOOpHHK 3amad IO KypCy CpEIHEro
IpoQecCHOHaNbHOro o0pa3zoBaHus : ydeGHO-MeTomuueckoe mocobue : [12+] /
B. A. Kysbmuyesa ; PenepalbHOE areHTCTBO MOPCKOTO M PEYHOTO TPAHCIIOPTA,
MockoBcKas rocynapcTBeHHAs aKaJeMus BOIHOTO TpaHCIopTa. — MOCKBa : AJBTaup :
MI'ABT, 2016. — 59 c¢. : wi - PexuMm gocryma: IO IOANUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=483848 (nara oOparlreHus:
22.09.2025). — Tekcer : anextponHsit. — (ID=190438-0)

7.3. MeTonm4yeckne MaTepuaJibl

Y4eOHO-MeTOANYIEeCKUH KOMIUIEKC NUCIMIUIAHBI 00IIe00pasoBaTelbHOM IOArOTOBKH
"®usuka" (yroyOneHHBIM ypOBEHB) OISl BCEX HANpaBlIeHWHA ¥ CIENHAIbHOCTEN
cpenHero npodeccruonansHoro odpazosanus : ®I'OC 3++ / Kadenpa Obmeit husuku
; coct. C.P. Mcnmpsn . - 2026. - (YMK). - Tekcr : anextponnsiii. - Cepsep. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/190499 . - (ID=190499-0)

7.4. IIporpammHoe o0ecneyeHne No JUCHHUIIHHE

- OC "Anpt ObpazoBanue" 8

- YueOHBIN KOMIUTEKT mporpammuoro obecmeuenns KOMIIAC-3D v18 mux
IperoaaBaTelIs

IIporpammHuoe ob6ecneuenne KOMITAC-3D v18

- MoiiOduc CranmapTHBIH

- WPS Office

- Libre Office

- Lotus Notes!Domino,

- LMS Moodle

- Marc-SQL

- MeralIpo,

- Office mmsa noma u yue6sr 2013

- 7zip,

- «KoncynpranT I Imrocy

- «["apanT»

-OCPEI OC

- 1C:IIpennpusitue 8.

- 10 PIX.

7.5. Cienuanu3upoBaHHbIe 6a3bl JaHHBIX, CIIPABOYHbIE CHCTEMbI,
3JIEKTPOHHO-0M0IMOTeYHbIe CHCTEeMBI, NPogecCHOHATbHbIE IOPTAJbI B
HNuTepuer
OBbC u munensuonnsle pecypebl TBI' TY pasMerieHs:

1. Pecypcsr: https://lib.tstu.tver.ru/header/obr-res




OK TeI'TV: https://elib.tstu.tver.ru/MegaPro/Web

OBC "Jlanp": https://e.lanbook.com/

OBbC "VruBepcuterckas 6ubnuoreka onnaitH": https://www.biblioclub.ru/
OBC «IPRBooksy: https://www.iprbookshop.ru/

OneKTpoHHas obpazoBarenbHas miatdhopma "FOpaitt" (OBC
«IOpaiit»): https://urait.ru/

7. Hay4unas snexktponHas 6ubnuoreka eLIBRARY:: https:/elibrary.ru/

P A g% W b

YMK pasmemen: https:/elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/190499

8. MartepuajibHO-TeXHHYeCKOe 0ObecnedeHue

Ipu u3ydernn muctuminesl « DU3UKa» UCTIONB3YIOTCS COBPEMEHHbIE CPEICTBA
OOYYeHHs: HArNAAHBIE IIOCOOHS, NMATPaMMBI, CXeMbl, NPE3CHTALUH, ydeOHbIe
GbIIBMEL.

BosMOXXHa ~ NMEMOHCTpamusi — JIEKUMOHHOTO — MaTephaga ¢  IOMOIIBIO
IPOEKLUOHHOTO 000py TOBAHMS.

JlabopaTopHele paGoTsI IPOBOASTCS B MabopaTopuy Kabeapsl obmeit 1)76370 978
KOTOpas OCHaIlleHa BCeM HEOOXOIUMBIM 000pYJOBAHHEM U IPHOOPAMH:

AEMOHCTPALMOHHbIA CTOJI; HArVIAAHbIE NOCOOMS (KOMIUIEKTHI YYeOHBIX TabmuiL,
TaKarhl); TEMOHCTPAI[MOHHOE 000pynoBanue (0OIEro Ha3HAYEHUS ¥ TeMaTHIeCKue
HabopsbI); nMabopaTopHoe o0GopynoBaHHe (OOIIEro HASHAYEHWS M TEMATHUECKHE
HAOOPBI); CTATHYECKHE, MHAMUICCKIE, TeMOHCTPAIIMOHHBIE ¥ PA3IaTOYHBIE MOJIENTI,
aMIEePMETpP NE€MOHCTPALUOHHBIA LU(QPOBOM; aMIepMeTp 1abopaTopHbIN; BOILTMETD
1abopaTOPHBIH; BOJBTMETD HEMOHCTPALMOHHEIM LMUAPOBON; WCTOYHHK MHTAHHS
AEMOHCTPAlMOHHBIN;  WCTOYHUK  IHUTaHUsS  J1abOpaTOpHBIA;  KOMILIEKT  Jis
ACMOHCTPAlMK TPeBPAlleHH: CBETOBOM >HEPrHH; KOMIUIEKT JabopaTopHbIi MO
SNIEKTPONUHAMHUKE; KOMIUIEKT IIPOBOAOB coemvHUTENbHBIX KIIC-6; xoMIuexkT mis
U3YYEHUs IOTYIIPOBOIHMKOB (IHOMIbI).

Ha xadenpe obmrelt (u3uxy mMeeTcss KOMIIBIOTEPHBIH KIAcC ¢ HEOOXOMMUMBIM
IIPOrPaMMHEIM OOeCreueHreM, BKITIOYas BUPTYAaIbHBIN 1ab0paTOpPHBIH TPAKTHKYM II0
busuxe.

9. OueHounble cpescTBA AJIs NPOBENEHHs POMEKYTOYHOM aTTeCTaAMH

9.1. Oueno4nble cpencTBa AJIs MPOBEIEHHUs POMEKYTOYHOM aTTECTANMY B
(popme 3x3amMeHa

1. @omzpr onenounsrx cpencts (manee — POC) mpenHa3HAYEHB! JTS KOHTPOJIS
M OIEHKH OOpasoBaTEeNBHBIX MOCTIDKEHHI CTYJEHTOB, OCBOMBIIUX IIPOrPaMMy
yuebHoM nucnuruHet «MHGOpMaThKay.

®opMOH aTTecTalMy IO AWCIUUILIMHE sABISeTCS SK3aMeH. MToroM sk3ameHa
ABJIETCS OLICHKA 3HAHWK M YMEHHUM 00yJaroImerocs o NaTHOaIbHOM IIKae.

HQucro Guneros ans sx3amena — 20. Yucio Bompocos (3amaHuil) B Guitere — 3 (2
BOIIPOCa JUI KaTErOPUH «3HATH» U 1 BOIPOC IJISI KATETOPHH «YMETEY).

IIpono/KUTENFHOCTE 9K3aMeHa — 45 MUHYT.



3. Kputepuu olLieHKH 3a SK3aMeH:

JUISL KAaTETOPUH «3HATDLY:

BEIIIIE 0a30BOIr0 — 2;

0a3oBbIii — 1;

Hxe 6a3oBoro — 0;

KPUTEPUH OLICHKHU U €€ 3HAYEHHUE IS KATETOPUH «YMETHY:
OTCyTCTBUE yMeHus — (0 6ai;

HaJIuyue ymeHus — 2 Oaia.

Kpurepuu nToroBoii ouenxu 3a 3x3amen:

«OTIIMIHOY» — IIPH CyMMe OaJlioB 5 win 6;

«XOPOIIOY» — MPU CyMMe 0alioB 4;
«yIOBJIETBOPUTENEHO» — IIPU CYMMe 0aJlIoB 3;
«HEYIOBJIIETBOPUTENILHO» — IIpH cymMe Gamios 0, 1 wiu 2.

4. Bun sx3aMeHa — MMCHEMEHHBIH.

5. baza sajanuit, mpenbsiBisieMas 06yJaroIIeMy Ha SK3aMeHe:

1 cemecmp

1. UYro Takoe wMmexaHmueckoe mewkenue? Uto NPEeNCTABIISIOT  COOOM
XapaKTCPUCTUKK  BWKEHHUA: TPAeKTOPUM, IE€PeMeIleHHe, CKOPOCTh (CpemHss
CKOPOCTB, MTHOBEHHAsI CKOPOCTh) U yCKOPEHHE MaTepHanbHOH TOUKU?

2. B dYeM 3aKmIOYaeTCs OTHOCHTENBHOCTH MEXAHHYECKOTO JIBHIKCHWSL.
CoopMynupyiTe MPUHUMI OTHOCHTEIBHOCTH | aymies. SaruimmuTe npeoOpa3oBanys
["anuyes A4 CKOPOCTH U IEepeMEILeHHs.

3. UeM OTNMYAIOTCA pAaBHOMEPHOE M DPABHOYCKOPEHHOE IIPSIMOJIMHEHHOE
npmwkeHue? Kak HaliTH IIyTh, CKOPOCTH M YCKOpPEHHE IIpH PaBHOMEPHOM H
PaBHOYCKOPEHHOM JBH)KEHUH MaTePUATLHOM TOYKU?

4. Kaxoe nBWXeHWE Ha3bIBaeTCS CBOOOIHBIM nagenreM? Kak HalTH myTh,
CKOPOCTb M YCKOPEHHE IIpU CBOOOJHOM I1a[IeHUU MaTepHUaIbHOM TOYKH?

5. [IBrxeHre MaTepHaTbHOM TOYKHA 110 OKPY’KHOCTH C IIOCTOSIHHOM MO MOJYJTIO
CKOPOCTBIO. YUTO TaKoe yrioBas CKOPOCTb, JHHEHHAs CKOPOCTH, IEPHOL W YacTOTA
OOpalleHrss MaTepUaNBHOM TOYKM IPH IBIIKEHUH 10 okpyxHocTu? Kak HaiiTi
[IEHTPOCTPEMHUTEIIPHOE YCKOPEHHE MaTepuaibHON Touku? Kak HampasieHs! CKOpOCTS
U yCKOpEHME Tella IIPY ABHKEHUH IT0 OKPYKHOCTH?

6. Coopmynupyiite mepsbiii 3akoH HploToHa. B uem 3akirouaercs sBeHHe
uHepuu? YTo Takoe HHepIUAIbHAS CUCTEMa OTCUETA?

7. Chopmynupyiite BTopoii 3akoH HpioToHa mys MaTepuansHOM Touku? B gem
3aKIIF0YACTCA NPUHIMIL CYTIEPIIO3UIUK CUI? UTO Takoe paBHOIEUCTBYIOIAS CHTa?

8. Cdopmynupyiite TpeTuit 3axkoH HpIOTOHA IV MaTepHAIbHBIX TOYEK.
IIpuBenuTe IpUMepsl B3aUMOIEHCTBUS TelL.

9. Chopmynupyiite 3aKOH BCEMUPHOTo TAroTeHus. UTo Takoe cuia TSKECTH, KaK
HalTH ee BeJTMYNHY U HalpaBieHue?

10.910 Taxoe cuma ympyroctd, KaKk HalTH ee BEIMYMHY U HanpasieHne? Yem
OTJIMYAIOTCS CUJIa PEaKLUH OIIOPHI U BeC Tea? '



11. Yro Takoe cuna TpeHWsd, KaK HAlTH ee BeIHIMHY H HanpasiieHue? Yem
OTIIMYAIOTCS CHJIa TPEHUS CKOIBXEHUS M Cuiia TpeHHs Hokos? OT 4Yero 3aBHCHT
KO3 duIMenT Tpenus? Uro Takoe CHIAa CONPOTHBICHHS NP IBIKEHHH Tela B
YKUIKOCTHU WM Taze?

12. Yro Ha3pIBarOT aOCOMIOTHO TBEPABIM TeIoM? 3allHIIUTe YCIOBUS paBHOBeCHs
TaKoTO TeJa.

13. Yro Takoe mMImynsc MaTepuanbHOM Touku (Tena)? Kax cBsizamsl UMITYJIbC
CHJIBI ¥ M3MEHEHHE UMITybca Tena. ChopMynupyiite 3aKOH COXpaHEH s UMITYIbCa.

14. 9ro Takoe paboTa CHIIBI U Kak ee HaiTu? Kax HaifiTi MOIIHOCTS CHITBI?

15. Yro Takoe sneprus Tema? Kakue BHIBI MeXaHUIECKOH SHEPIHE BB 3HaeTe?
Ilpusenure (opMmymbl ML KaKAOrO BHAA JHEPIHH. Chopmynupyiite 3aKoH
COXPaHEHHUS MEXaHUIECKOH SHEePTHH.

16. Yro Takoe abcomoTHO ympyras aedopManus? 3amdIIMTE 3aKOHEI
COXpaHCHUS HMIIYJIbCa M OSHEPIUH JjId aOCOJIOTHO YIPYroro # aOCOMIOTHO
HEYNPYToro CTOJIKHOBEHHS Tell.

17.  Cdopmynupy#iTe OCHOBHBIE IOJOXKEHUS MOJIEKYIAPHO-KUHETUIECKOMN
Teopur. KakoBo ux ombiTHOEe obocHOBaHHe? Uro Takoe GPOYHOBCKOE IBIKEHHE,
1 dysua? YeM OTIHYAIOTCS MOJENH CTPOSHHUS Fa30B, KUIKOCTEH I TBEPIBIX TEN?

18.  Ilepeuncnure  OCHOBHBIE  XapaKTEPUCTHKH  OTHENBHBIX  MOJEKYII
(MHKpOIIapaMeTphl) M BellecTBa B LeNOM (MaKpomapaMmerpsl). Kak CBs3aHBl 5TH
XapaKTepUCTUKKH ~ Mexny  cobod?  Chopmynupyiite OCHOBHOEe  ypaBHEHHE
MOJIEKYIAPHO-KUHETUIECKOM TEOpUU HIEaTbHOro rasa. KakoBa CBS3b JaBJeHHUs
HICABHOrO ra3a ¢ KOHLUEHTpale: MONEKyJl ¥ er0 TeMITEPaTypOii.

19. Uro Takoe wuneanbHBIM ra3z? SamUIInATe VYpaBHenue MeHngeneeBa—
Knaneipona. Cdopmynupyiite rasoBble 3aKOHBI IS M30MIPOLECCOB B UICATBHOM
rase. [300pasure rpauky H30TepMBL, H30XOPHI X H306apHL.

20. Yro Takoe BHYTPEHHSS SHEPIHs TEPMOIMHAMIYECKOH cucreMbl? Kakumu
crrocobamu MOXKHO M3MEHHTH BHYTPEHHIOI 3Hepruro Tena? Kax maiitu BHYTPEHHIOIO
SHEPI'HI0 OJHOATOMHOIO UIEATLHOro ra3a?

21. Kak HaliTH KOIMYECTBO TEILIOTHI IpH Temnonepenade? UTo Takoe yieisHas
TEMNIOEMKOCTs  BemectBa? Yro Takoe pabora rasa, paboTa BHEIIHHX CHII,
coBepmieHHas Hax razom? Kak onum cesasansl? Kak Haiiti paGoTy rasa Ha rpaduxe?

22. ChopmynupyiiTe NepBEIil 3aKOH TepPMOIMHAMHKH. KaK WM3MEHHTCS 3TOT
3aKOH IIpY NPUMEHEHUH K pasIM4yHBIM u3omporeccam? Urto Takoe aguabaTHdecKuii
mponecc?

23. HasoBure mepexomsl rasa M3 OIHOIO arperaTHOTO COCTOSHHSA B APYroe?
Kaxue nepexonsl MpOMCXOMIT C MOITIOMIEHHEM, a KaKhe C BbLienenueM Temna? Yro
TaKoe ynenpHas TeIUIOTa Mapoobpa3oBaHMsA, ILIaBieHKe? 3aluInTe ypaBHEHHE
TEIIOBOro OanaHca.

24. B yeM 3aKJIIOYaeTCs IPOLEcC UCTIapeHHsl XHUIKOCTH? Yem 3TOT mporecc
OTNUYAeTCs OT Iporecca kumeHusa? UYTo Takoe HachlmeHHbIH map? Yro Takoe
abCONIOTHAsA ¥ OTHOCHUTEIIbHAS BI&KHOCTE BO3TyXa?

25. 9ro Takoe aneKTpudeckuii 3apsn? Kakue BHIbI SMEKTPHUECKHX 3apSI0B BEI
sHaere?  Chopmynupyiite  3aKOH  COXpaHEHHS  BJIEKTPHIECKOrO 3apsia.



Copmymnpyiite 3akon Kynowa. [Jlis kakux 3apsfoB MOXKHO IPHMEHSTH 3aKOH
Kynona?

26. UYro Takoe osmekTpmueckoe moie? UYTo Takoe  HANPSKEHHOCTE
3JIEKTPHIECKOro 1ojisi? B 4eM 3aKiIroyaeTcs MPHUHIUII CYIEPIO3UIUM IeKTPUUECKIX
nosei? Yro Takoe IMHHMH HampsHKEHHOCTH BJeKTpuueckoro moinsa? Kakoe mose
Ha3bIBAETCS OTHOPOIHBIM?

27. Yro Taxkoe MOTEHIHAN JIEKTPUYECKOIO IIOJs, Pa3HOCTh HoTeHImuanos? Kak
HaWTH paboTy cHJI sneKTpocTarideckoro monsa? UTo Takoe SKBHUIIOTEHIHMATLHEBIE
JTUHUA?

28. Kax BenyT cebst MpOBOJHUKY 1 JIUJIEKTPUKHU B 3JIEKTPOCTaTHIECKOM ITojie? B
€M 3aKIH09ar0TCA ABICHUS STCKTPU3AIUY IPOBOJHUKA U IIONSPU3AINY JTUINEKTPUKA?

29. Yro Takoe xoHmeHcarop? Kak HalTH 5IeKTPOSEMKOCTH ILTIOCKOTrO
KoHzeHcaTopa? Kak HaliTH 9HepIHio 3apssKeHHOro KOHIeHcaTopa?

30. Kax paccunTarh 31€KTPOEMKOCTS U SHEPIHIO GaTaper KOHAeHCaTOpOB?

2 cemecmp

. Yro rakoe onexTpmueckuit TOk? IIpH KaKHX YCIOBHSX CYIIECTBYET
dNeKTpuyeckuid TOK? Uro Takoe cmma Toka? UTO TaKoe BIEKTPUUECKOE
CONIPOTHBIIEHUE U OT YErO OHO 3aBUCUT?

2. Chopmymupyiite 3akon Oma [jis yyacTKa IeNH. 3amumuTe 3akoH Oma i
NIOCJIEAOBATEILHOIO U MapaljIeIbHOIO COSAUHEHHUSI TPOBOIHUKOB.

3. Kax naiitu paboty anexrpudeckoro toka? Chopmynupyiite 3akoH J[Koymsi—
Jlenna. Kax HaliTH MOIIHOCTE 3JIEKTPHYECKOrO TOKA?

4. Kakue HCTOYHMKM IIOCTOSHHOIO TOKa Bbl 3Haere? Kakue XapaKTepUCTHKH
MCTOYHMKA TOKa BBI 3HaeTe? Cdopmynupyiite 3akoH OMa s TIOTHOM (3aMKHYTOH)
DIEKTPUYECKOM Iemd. B  KkakoM cioydae BO3HHKAET KOPOTKOE 3aMbIKaHHE
JIIEKTPUYECKOH 1ernu?

5. Kakumu HOcUTenAMHE 3apsifa 00pasyeTcst SeKTPUYECKHM TOK B IIPOBOIHHUKAX
U nomympoBoaHukax? — Kak  3aBHCHT  CONPOTHBIIEHWE  IPOBOJHHUKOB U
TIOJIyIPOBOAHUKOB OT TeMIIepaTyphI?

6. Uro Ttakoe MarHuTHOe none? Kakue UCTOYHUKM MOSBIEHHS MarHUTHOTO OIS
BBI 3HaeTe? UTO Takoe BEKTOp MAarHUTHOH MHIyKUmK? B yem 3akimroyaeTcs IpUHIHII
CYIEPIIO3ULIUN MarHUTHBIX IOJIEH?

7. Uro Takoe CHIIOBBIE JUHHU MarHuTHoro mois? Kak HalTH HampaBieHue
cunoBbIX JuHUA? Kak OyoeT BBIMTIINETh KAPTHHA CHIOBBIX JMHMNA MAarHUTHOTO ITOJIS
IIOCTOSHHBIX MarHWTOB, JIMHHOIO IIPSMOr0 IPOBOJHUKA W 3aMKHYTOIO KOJBIEBOIO
IIPOBOJIHUKA, KATYIIKH C TOKOM?

8. Kak mHaWitu Momyns u HaIlpaBlIeHWE CWJIBl AMIiepa, OeHCTBYIOIIEH Ha
IIPOBOJHHUK C TOKOM B MarHuTHO nose? Ilpu Kakux yCIOBHSX MAarHWTHOE IIOJE He
Oyzmer neidcTBoBaTH Ha MpoBOXHMK? Kak GymyT B3aMMoIeHCTBOBAaTH JBA NPSMbIX
IPOBOJA, II0 KOTOPBIM TOKH TEKYT B OJHOM HaIpaBICHUU U B Pa3HBIX HAIIPABIEHHAX?

9. Kax malitu Momynp M HampaBienwe cuibl Jlopesua, neifcTByromeil Ha
3apSUKEHHYIO YaCTHIly, ABMDKYILIYIOCS B MarHUTHOM Inone? ITo kakum TpaeKkTopusm
MOYKET JBUIaThCsA YacTUIIA B MATHUTHOM I10J1e?



10. Yro Taxoe mOTOK BEKTOpa MArHUTHOI UHOyKUuK? B dem 3axmouaercs
ABJICHUE OJJIEKTPOMarHuTHOM wHnykimu? Kak Haiitu 3IEKTPOABIIKYIIYIO CHITY
HHIYKUHH, OT 4ero oHa 3aBUCHUT? [ yero ciryut npasmio Jlenna?

1I. B dem 3akmrouaeTcs SABIeHUE caMoMHAykuuu? Kax Hafth
STCKTPONBIDKYINYXO CHIIy CaMOUHAYKLIHH, OT dYero oHa 3aBucut? UYTOo Takoe
HHIYKTUBHOCTH? Kak HaliTH SHEPIUIO MarHWTHOIO OIS KaTyIIKU C TOKOM?

12. Yro rakoe xonebarenpHas cucTeMa (masTHEK)? Ilpusenute IIPUMEPEI
MasTHUKOB. UTO Takoe mepuo, 4acToTa, aMIUTUTyAa 1 Gasza konebanuii? OT yero oHu
3aBUCAT? 3alMINUTe ypaBHEHHE TapMOHHYECKUX KoleGammil. Kakie IIPEBpaLCHHU
SHEPIH MPOHCXONAT NPH CBOOONHBIX TapMOHMYECKMX KOJIEOAHWAX MEeXaHHIECKOl
CUCTEMBI?

13. Yro Takoe komeGarenbHBIM KOHTYp? B 4eM 3akmo9aroTcss cBOGOIHEIE
SJICKTPOMAarHUTHBIE KOJIEOAHUS B HIEANTBHOM KOJIEOATETbHOM KoHType? Yrto Takoe
[CpUON, HacToTa, amIUMTyAa W (asa koneGammit? OT Yero OHH 3aBUCST B
KonebaTensHOM KoHType? Kaxwe IIPEBPALIEHUSA SHEPIUU MPOUCXOASIT B UIEAILHOM
KosebaTeTbHOM KOHTYpe?

14. Kakue xonebGaHus  Ha3BIBAIOTCS COOCTBEHHBIMH, 3aTyXarOUIIMH,
BBIHY>XICHHBIMU? B uem 3akmouaercs ssieHue pezonanca? Yro Takoe pe3oHaHCHas
gacToTa?

15. Yro Takoe mexammdeckue BoiHEI? KakoBs YCIIOBUS MX PaclpOCTPaHEHUs?
Kax cBasansl neprog, ckopocts PacIpoCTpaHeHUs U IIMHA BOJHBI? YeM oTIHyaroTcs
IIONIEPEYHBIE U IIPOJOIBHEIE BOTHEI?

16. Yro Takoe osnexTpoMarHuTHBIE BONHEI? KakOBEI YCIIOBHS H3ITyYeHHUs
SJEKTPOMArHUTHEIX BONH? Kak OpHEHTHPOBAHBI APYT OTHOCHTENHHO Ipyra BeKTopa
E, B, V B anexTpomaruutHO# BonHe? OT Yero 3aBHCHT CKOPOCTH 3JIEKTPOMArHUTHBIX
BONH? Kak cBA3aHEI 9acToTa, CKOpocTh PacIpoCTpaHeHNs U IJIMHA BOJIHBI?

17. Kakx pacmpoctpaHseTrcss csera B oxHopoxHoi cpene? Chopmynupyiite
SaKOHBI OTPaXXCHUS CBETA U IpeoMIeHHe cBeTa. UTo Takoe aGCoMOTHBIH OKa3aTeNh
IpeIoMIeHuss cpensl? B dyem 3akmouaercst sBIeHHE [OTHOLO BHYTPEHHETO
oTpaxkeHus? IIpu KakoM ycI0BHM OHO BO3HUKAET?

18. Yro Takoe nunza? Kakue BUIBI JMH3 BBI 3HAeTe W YeM OHHM OTJIMYArOTCS?
Yro Takoe poKycHOe pacCTOSHEE M ONTHYECKAS CHNA TOHKON MUH3E? OT Yero OHHU
3aBuCAT? Kakue Jydw HCHoOne3yloTcs s IIOCTPOEHMS M300paKEHUH B IUH3aX?
3aHUIIATE GOPMYITY TOHKOM JUH3EL, HOpMyYILy YBEJTHYEHHUsI, TaBaeMOI0 JTUH3OIL.

19. B d4em 3akmodgaercs sBieHHe uHTepdepernun csera? Yto Takoe
KOTepeHTHBIE UCTOYHUKK? [IpuBeUTE IPUMEPH] TAKHX HCTOYHUKOB. Cdopmynupyiire
YCTIOBHS HAOMIOIEHU MaKCHMYyMOB M MEHIMYMOE B HUHTEP()EPEHIMOHHOM KapTHHE OT
ABYX CHH()a3HBIX KOT€PEHTHBIX HCTOUHHUKOB.

20. B yeM 3aKirouaercs sBIICHHE mubpakiyg ceeta? Uto Takoe TUGpPaKIHOHHAS
pemeérka? Jlng 4ero oHa MCIONMB3YeTcs? 3amuImmTe yCJIOBHE HaOJFOIEHHUS TNIaBHBIX
MaKCUMyMOB IIpH IIaJeHHd MOHOXPOMATHYECKOTO CBETa Ha IA(QPaKIHOHHYIO
PEIIETKY.

21. B d4em 3akmoyaercs sBieHue noysipusanyu ceeta? I'me W mos dgero
UCHOJIBSYIOT TIONIAPU30BAHHEIH CBET? B YeM 3akmodaeTcs sBleHne TUCIIEPCHH CBeTa?
Jliid 9ero MoxeTt GBITH HCIIOIE30BaHA TUCIIEPCUOHHAS MPH3a?



22. B 4em sakmouaercs sBieHne (orosddexra? IlepednciuTe OCHOBHBIE
3aKOHOMEpHOCTH  ¢oTodddexTa. 3amuumTe ypaBHeHHe  DWHIITeHHA I
doroaddexra.

23. Yto mpencrapiger coboi CBET C TOYKH 3PEHUS COBPEMEHHOI teopuu? Yro
Taxkoe GoToHbI? YeMy paBHEI SHEPIUs W UMITYJIEC (POTOHA?

24. Cdopmynupy#Te IOCTYIaThl CHENMATBHOM TEOPHM OTHOCHTEIHHOCTH
OnHmTeiina. KakoBbl ycnoBust (IpaHMIBI, 06MAacTH) NPUMEHHMOCTH bu3nyeckux
3aKOHOB /51 00BEKTOB MUKPOMHPA, MAKPOMUPA U MEFAMHEA.

25. OnuiuMTe ITaHETApPHYIO MOJENh CTPOEGHHS aTOMa. Chopmymnupyiite
nocrynatsl bopa. Uro mpencTaBnfioT cobGod aToOMHBIE CIIEKTPHl M I Yero OHU
HCIIOJIB3YIOTCSA?

26. I3 xakux 9acTHI] COCTOMT aToMHoe s1po? Kak HaiiTu 3apsn u Maccy anpa?
Yro Takoe U30TOmBI?

27. Yro mpexcraBnger coboit smepHas peaknua? Kakue 3aKOHBI MOIDKHEI
BBIIIOJIHATBCS IIPY IPOTEKAHUU SACPHBIX PeaKLuii?

28. B d4eM 3akimo4aroTcs SABIGHHS eCTECTBEHHON W VCKYCCTBEHHOI
panuoakTuBHOCTH? Kakue BUIBI paquOaKTUBHBEIX H3IyYSHHH BBl 3HAETE W KAKOBBI
CBOMCTBA 3TUX WU3MydeHHH? UTo mpencraBisior coboii ameda-, 6eTa- U ramma-
YaCTHIbI? 3alUIINTe 3aKOH PaIHOaKTUBHOIO Pacraa.

29. YeM OTIHYAIOTCS IIJIAHETHI, 3BE31EI, co3Be3nus? Kaxue ele HeOecHbIe Tena
BRI 3Haere? IlpuBenwTte NpEMephl KaXIOro Buma HeGeCHEIX Tel. Ilepedmcinte
maHeTsl COMTHEYHOM CUCTEMEL.

30. KakoB wucrounuk sHepruu ConHnma u 3BE31? [lepeuncaure OCHOBHBIE
XapaKTepuCTUKHM 3Be31. [lepeuncnure sTame! »u3HM 3BE3 .

9.2. OueHo4nple cpeacTBa JJsi NIPOBeAeH s POMEKYTOYHOM ATTECTANMH B
dopme 3auera

Y4eOHBIM IIIaHOM 3a4eT 110 AACHHUIITTHHE HE NIPEOYCMOTPEH.

9.3. Oueno4nrlie cpeacTBa JJIs POBEAEHHs IPOMEKYTOYHOM ATTECTAMH B
¢opme KypcoBoii paboThI U KYypPCOBOH MPOEKT

Y4ebHBIM mmaHOM KypcoBas paGora (IPOEKT) IO JUCLMIUIMHE He
IPeNyCMOTPEHEL.

10. MeToauyeckue peKoMeHAaLMH 10 OPraHU3aAMH H3yYeH s JHCIHILIAHbI
OOyuaromuecss Iepel HaYaloM M3YYeHHs JUCHUIUIAHBI O3HAKOMJIEHBI C
CHCTeMaMU OalbHO-PEHTHHIOBOM OLIEHKH, KOTOPHIE OMyOIMKOBAHEI M Pa3MEIIeHB! Ha
caiiTe By3a MU Kadeapsl.
B yuebHOM mpomecc pEKOMEHIYeTCs BHEIpeHHe CyOBeKT-CyOBeKTHOM
IIe[aroru4eCKO TEeXHOJIOIUH, IIPH KOTOPOH B PAaCIUCAHUM KaXIOTO MPErnofaBaTels



OIpeNeNIeTCs BpeMs KOHCYIbTallMi CTYyJIEHTOB IO 3aKPEIUICHHOMY 32 HHM MOYIIFO
IOUCLUUTUTHHEL.

OGyyaromuecs, U3ydaromue IUCLHUILIHHY, 0becledeHbl yueOHUKaMH, y9eOHo-
METOIMYECKUM KOMILIEKCOM II0 IUCLUILIMHE, BKJIIOYas METOMUYECKHE YKA3aHUs K
BBITIOJIHEHHIO BCEX BUJOB CAMOCTOSTENbHON paboTEL.

11. Buecenne usMeneHuil U JONOTHEHUH B paG0dyro NPOrpaMmy AMCIHILIAHBI
ComepxxaHue pabouux mporpaMM JUCUMIUIMH —€XerogHoO OOHOBISLETCS
NPOTOKONAMH 3acelaHuil Kadenpsl mo yTBepxaeHHOH «IlomoxeHueM o CTpPYKType,
conepxaHu ¥ 0QOPMIEHHH pabodYuMxX NpOrpaMM AUCIMILIMH II0 06pa3oBaTelbHBIM
nporpammamM, cootBercTByroumM @PI'OC CIIO ¢ yderoM mpodecCHOHATLHEIX
CTaHIapTOB» (opMme.



qDEI[epaJII:HOG ToCymapCTBCHHOE 6IO,£[7KCTHOC o6pa:3013aTeanoe yYapexaceHue
BBICLIETO o6pa3013aH1/m

«TBepckoii rocyrapcTBeHHbIi TeXHUYECKHIl yHHBEPCHTET

AJA IpOrpaMM IIOArOTOBKY CIELMATUCTOB CPEIHErO 3BeHa CPENHErO
NPO(ECCHOHATFHOTO 00pa3oBaHys Ha 6a3e OCHOBHOTO OOIIEro oOpazoBanws

Kadenpa «O6mas ¢usmkar
Hucnumnnsa «Puzuka» (yenybrenHviil YposeHs)

OK3AMEHAIIMOHHBIA BUJIET Ne 1
1. Bonpoc ons nposepku ypoens « 3HATh» — 0 v 1 win 2 6amia:
YTo0 Takoe mMIynEC MaTepHanbHOM Touku (Tena)? Kak cBasaHbl UMILYJIEC CHIIBI U
M3MEHEHIE UMITynbca Tena. ChopMmynupyiiTe 3aKOH COXpaHEeH s UMITyIbCa.

2. 3adanue ons nposepku ypoeus « YMETB» — 0 umu 2 6amia;
ABTOMOOHWTE JBMKETCSA MO NPSAMON VIHIe. Yo M/
Ha rpaduke mnpencrasnena 3aBucumocTs &4
CKOPOCTH aBTOMOOHIIL OT BpeMeHH. Uemy " ) pd
paBHa B uHTepBalie BpeMeHu ot 30 ¢ 1o 40 ¢

IIPOEKIIKS YCKOPEHHUS Ha OCh X ? "
0 10 20 30 40 tc

3. 3adanue ona nposepxu ypoens « VYMETh» — 0 wiu 2 6amia;

JIBa MaleHbKHX IapuKa HaXOIITCS B cpene C IUIIEKTPUYECKOM MPOHUIAEMOCTHIO
¢ = 2 Ha pacctosHuM r =10 cm. Kaxue oquHaxoBsie 3apsIbl HaZl0 COOOILIUTE IApHKaM,
4TOOBI OHU B3aUMOJEHCTBOBAIH C CHION F = 18 mrH?

KpuTepnn HTOroBo# 0leHKH 32 HK3aMeH:

«OMAUYHOY - TIPA CyMMe 0aJlIoB 5 wiy 6;

«Xopouioy - Ipu CyMMe OaJlIoB 4;
«y0061eME0PUMENLHOY - IPU CYMME OAILIOB 3;
«Hey0oenemEopUmenvHoy - Ipu cymme 6amtos 0, 1 wim 2.

\
CocraBuTens: /Ajg,\/ Wcnupsu C.P.

/1/

3aBemyromuii kadhenpoi: HBanuukoB A.O.




denepanbHOE rOCyIapCTBEHHOE OOIKETHOE 00Pa30BaTEIbHOE YUPEKIECHUE
BBICIIIET0 00pa30BaHUs

«TBepckoii rocyaapcTBeHHbIH TeXHHYECKHI YHHBEPCUTET»

IS TIPOTpaMM MOATOTOBKH CIIELIUATUCTOB CPEIHETr0 3BeHa CPEIHET0
npodeCcCHOHATBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOIO O0IIEero 00pa3oBaHus

Kadenpa «O0mas Qusnka
Jucnunnuna «Ousukay (yenybaenHvii yposeHy)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Bonpoc ona npoeepku ypoers « 3 HATH» — 0 unu 1 unu 2 6anna:
OnummTe IUTAHETApHYIO MOJeNnb cTpoeHus aroma. CopMynaHpyHTe IIOCTYNATHI
Bopa. Uro npencTaBisitoT co00M aTOMHBIE CIIEKTPhI U JJIS Yero OHU MCIOIb3YIOTCS?

2. 3aoanue ona nposepxu yposHsa « YMETby — 0 unu 2 6anna:

MarautHoe 1ONe€  CO3MaHO OBYMs  IapajuleIbHBIMU 7
NPOBOJHMKAMM, TOKM B KOTOpBIX [;>1, TeKyT B -~ —
MIPOTUBOIMOJIOKHBIX HampaBleHusX. Kak HampaBneHa cuia e v N
JlopeHla, AeWCTByIOLIas Ha ITOJIOKUTENBHO 3apsLKEHHYIO

YaCTHILY, TEPEMEIIAOIIYIOCS CO CKOPOCTEIO U, KaK [T0OKa3aHO Ha PUCYHKe?

3. 3adanue ona nposepxu yposusa « YMETby — 0 unu 2 6aina:
B HEKOTOpYIO TOUKY MPOCTPAHCTBA IPUXOIST KOTEPEHTHBIE TIy4YH C FEOMETPUIECKON
pasHoCTBIO x0fma /,2 mxm. JITMHA BOJHBI MX HM3Iy4eHUs B BaKyyMme paBHa 600 wm.
Omnpenenwure, 4To (MaKCUMYM HIIA MUHUMYM HHTepQepeHIrH) OyAeT HaOmoaaTeCs B
TaHHOW TOYKe, KOTJa JIydd HOyT a) B BO3Ayxe; O) B CTEKIe C IIOKa3areleM
npesnoMieHus 1,5.

Kputepnu HTOroBoii OeHKH 32 3K3aMEH:

«OmAu4HOY - IIPU CyMMe OaJITIOB 5 Ui 6;

«xopouioy - Ipu cyMMe 0asuIoB 4;
«y00671emeopuUmenbHOY - IpU cyMmme 6aioB 3;
«HeyOoenemeopumenvpHoy - pu cymme 6amios 0, 1 umu 2.

CocraBuTenb: Q{/ Ucnupsa C.P.
’ /-’

3aBenyromuii Kadenpoii: VBanHuKOB A.OD.




Jluer perucTpauuu u3smMeHeHui B paboyeii nporpaMme AMCIHNTHHBI

Ne Howmep nucra Ne nporokona u Hara
HU3MCH | HI3MEHEHH | HOBOI'O | M3BATOrO | JaTa 3acenaHus | BHecenus | D.J.O.
eHus oro Kadeaps U3MEHEHU | JIuIa,
g B PIIJl | oTrBeTcTB
€HHOT'O

3a

BHECEHUE
U3MEeHEeH
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