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TUTAaHAPYEMBIMHA pe3yibTatamu ocBoerust OI1OIT BO

2. Mecto aucuutummHb (Moynisi) B cTpykrype OIIOIT BO
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1. Ilepeyens NJIAHUPYEMBIX Pe3yJbTATOB O0y4YeHUs] MO JUCHUILIHHE (MOAYJI0), COOTHECEHHBIX C
IUIAHMPYeMBIMH pe3yiabTaTamu ocBoenus OIIOII BO

OO0yy4aromuiicsi, OCBOMBIININ IUCITUIUINHY (MOIYJIb), TOKEH 00IaqaTh CIeIyIOIUMH KOMITIETEHITUSIMHE:

HIudp Pacuiudponka
KOMIEeTEeHIH U npuodpeTaemMoii KOMNETEeHIUH, HHAHKATOPHI
YK-1 Cnoco0eH ocylecTBAATh MOUCK, KPUTHYECKHIT aHAJN3 U CHHTe3 HH(popMAaNuu,

NMPUMEHATD CHCTEeMHBIH MOAXO0 IJIs1 peuieHus1 MoCTaBJICHHBIX 3a1a4

YK-1.1 3HATH MPUHIIUITEI TOMCKA HH(OPMAITUHU, KPUTHIECKOTO aHaJI3a M CHHTE3a
MH()OPMALINH, METOIUKH CHCTEMHOTO ITOIX0/1a JJISl PEIICHHS IIOCTABICHHBIX 33124

YK-1.2 [YMETh OCYIIECTBISTh TIOWCK, KPUTHYECKWH aHauM3 W CHHTEe3 WH(POpPMAIHH,
IIPUMCHATH CUCTEMHBIN oaAxoJ Ajid pClICHUA MMOCTAaBJICHHBIX 3aJla4

YK-1.3. BrnaneTh HaBbIKAMHM TOWCKA, KPUTHYECKOTO aHalM3a W CHHTe3a WHQOPMAIHH;
CIIOCOOHOCTBIO MPUMEHSATH CUCTEMHBIN TIOAXO/] ISl PEHICHUS TOCTABICHHBIX 33134

OIIK-1 Cnoco0eH NpPUMEHATH eCTeCTBeHHOHAay4YHble M OOIIeHH)KeHepHble 3HaHMS,
MeToIbl MaTeMATHYECKOr0 AHAJM3a M MOJAEJMPOBAHMS B NPO(ecCHOHATBLHON
e Te IbHOCTH

OIIK-1.1. 3HaTh CHOCOOBI NMPUMEHEHUS! €CTECTBEHHOHAYYHBIX M OOIIEHH)KEHEPHBIX 3HAHUM,
METOIOB MaTeMaTHYECKOTO aHalu3a W MOJEIUPOBaHUS B MPO(HEeCCHOHATBHON
e TeNbHOCTH

OIIK-1.2. [YMeTh TpPHUMEHSATh €CTECTBEHHOHAYyYHblE M OOIIEWH)XEHEpPHbIE 3HAHUSA, METObI
MaTeMaTHYECKOI0 aHAIM3a U MOJICJINPOBaHUS B MPO(ECCHOHATIBHON A TEIbHOCTH

OIIK-1.3. BnaneTrs CHOCOOHOCTBIO NPHUMEHSATh E€CTECTBEHHOHAYYHbIE M OOIIEHH)KEHEPHbIE
3HAaHUSI, METO/Ibl MAaTEMAaTHYECKOT0 aHAIN3a U MOJIEJIMPOBaHUS B MPO(HECCHOHATIBLHOM
e TeNIbHOCTH

OO6yuarommuiicsi, 0CBOMBIIHNI JUCIHUILIHHY (MOIYJb):

JlomxeH 3HaTh:

- METOJMKH CHCTEMHOTO TIOJIX0/1a JJIS PEIICHISI CTAHTAPTHBIX M HECTAHIAPTHRIX YIeOHBIX 3a/1a4 110
OCHOBHBIM pa3zienaM (pu3uKy;

- OCHOBBI (DH3MYECKOTO 3HAHMS U CIIOCOOBI PAIMOHAIBHOTO MX TIPUMEHEHHS B TTPO(ECCHOHATBHON
JIeSITENIbHOCTH;

JlomkeH yMeTs:

- OCYHIECTBJISITh TMOWCK, KPUTHYCCKMH aHAIN3 M CHHTE3 HWH(OpMAIMHM MO OCHOBHBIM pasjeiam
(U3UKHU; TPUMEHSITH CUCTEMHBIHN MOIXOJ JJTs PEIICHHUS CTAHIAPTHBIX U HECTAHJAPTHBIX YIEOHBIX (PU3NUICSCKUX
3a/1ay;

- PAIMOHAILHO MPUMEHSTH OCHOBBI (PU3NUECKOTO 3HAHHS B MPO(ECCHOHATBLHOMN IesITeIbHOCTH;

JlomxkeH BIaaeTh:

HaBbIKaMHW IIOUCKA, KPUTUYCCKOI'0 aHaJIM3a U CHUHTC3a I/IH(l)OpMaLII/II/I 0 OCHOBHBLIM pasjcjiaM
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¢$U3UKH; COCOOHOCTBIO MPUMEHATh CUCTEMHBIN MOAXOJ Ul PEeIlEeHHs CTaHAApPTHBIX W HECTaHAAPTHBIX
yueOHBIX PU3MYECKHX 3a]1ay;

- CITIOCOOHOCTHIO PAIMOHAIBHOTO MTPUMEHEHHUS OCHOB (PHM3MYIECKOTO 3HAHUS B MPOGECCHOHATLHOMN
JeSITeIbHOCTH;

2. MecTo aucuumiaunel (MoayJs) B ctpykrype OIIOII BO

Hannas aucuunnuaa (Moayns) BkmtoyeHa B brmok 1 "ducummmunasl (Mmoxynu)" B51.0.04.02 ocHoBHOMI
nmpodecCHOoHaNEHOM 00pazoBarenbHO# mporpammel 15.03.06 Mexatponnka U pobororexuuka (Dusmdeckue
OCHOBEI MEXaTPOHUKU u pOOOTOTEXHUKH)" " OTHOCHUTCS K 00s13aTeTbHOMN YaCTH.
OcpauBaetcs Ha 1, 2 kypcax B 1, 2, 3, 4 cemecTpax.

3. O6bem auCHMIUIMHBI (MOAYJSI) B 3a4YeTHBIX EAWHHMIAX C YyKa3aHHeM KOJH4YeCcTBa 4YacoB,
Bbl/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4arommXxcs ¢ npenojgasaresieM (10 BUAaM y4eOHbIX 3aHATHI) U
HA CAMOCTOATEJILHYI0 Pad0oTy 00y4aroIuXCs

O0mmas TpyI0eMKOCTh AUCIUIUTHHEI (MOIyIs) cocTaBiseT 18 3aueTHbIx(ble) equHUIl(bl) Ha 648 gaca(oB).
KonTtakTHast pabora — 136 gaca(oB), B TOM 4HCIe JIeKIUHU - 54 daca(oB), U3 HUX JIEKIIUU B 3JIEKTPOHHOMN
¢opme - _0 wdaca(oB), mpakTHUECKUE 3aHATUS — 52 4yaca(oB), U3 HUX MPAKTUYCCKUE 3aHATHSI B JICKTPOHHOU
¢dhopme - 24 vaca(oB), 1aboparopHbie padboThl - 30 yaca(oB), KOHTPOJIb CAMOCTOSTEILHOM PaboThl — () yaca(oB).
CamocTosiTenbHas padora - _232 daca(oB).
Kownrpons (3auét / sx3amen) — 108 gaca(os).
®dopma MpoMeKyTOYHOTO KOHTPOJIS AUCIUIUIMHBL: 3K3aMeH B 1 ceMecTpe; 3a4eT Bo 2 ceMecTpe; dK3aMeH B 3

ceMecTpe; 9K3aMeH B 4 cemecTpe

4. Conep:xanue TMCUMILVIMHBLI (MOYJIsl), CTPYKTYPUMPOBaHHOEe MO TeMaM (pa3aejiaM) ¢ YKa3zaHueM
OTBEJIEHHOI0 HA HUX KOJMYECTBA AaKAeMHUYECKHX YaCOB ¥ BUJI0OB Y4eOHBIX 3aHATHIA

4.1 CTpyKTypa W TeMAaTHYeCKHH IJIAH KOHTAKTHOH M CAMOCTOATEIbHOI PadoThl MO AMCHHILIHHE
(MonyJ110)
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1. [Tema 1. Mexanuka. Beenenune. Kunemaruka 112 0 2 0 2 4
2. |Tema 2. JInHaMuka. 3aKOHBI COXpaHEHUS 1|4 0 2 0 4
3. |Tema 3. MexaHuka TBEpJIOTO Tea 112 0 0 2 2
4. [Tema 4. Mexanudeckue KoieOaHHs U BOJTHBI 112 0 2 0 2 4
Utoro 1 cemectp 10 0 6 0 6 14
5 Tema 5. OcHOBHBIE IPEACTABIEHUS MOJIEKYJIAPHO- 5 4 0 4 2 4 30
" |KHHETHYECKOU TEeOpHUH Ta30B
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6. [Tema 6. OCHOBBI TEpMOJMHAMUKH 2 4 0 4 2 4 30
7. |Tema 7. PeanbHble ra3bl M )KUAKOCTH. TBepable Tela. 2 2 0 2 20
Hroro 2 cemectp 10 0 10 4 8 80

8. |Tema 8. DmekTpocraTnka. 3 4 0 6 2 2 36
9. |Tema 9. [locTOSHHBIN NMEKTPUUECKUI TOK 3 4 0 2 4 30
10. [Tema 10. Maruetusm. 3 4 0 4 2 32
11.|{Tema 11. SIBneHME AMEKTPOMATHUTHOW WHAYKIINH. 3 4 0 6 40
Hroro 3 cemectp 16 0 18 10 8 138
12.|Tema 12. OcHOBBI TEOMETPUIECKOI ONTHKH. 4 4 0 6 2 4 20
13.|Tema 13. BonHOBas onTHka. 4 4 0 4 2 2 20
14 Tema 14. KBanToBbIE CBOIicTBa H3Ty4YeHUs. BoinHOBBIE 4 5 0 5 2 2 20

" [cBOliCTBA BeecTRa.

15. [Tema 15. Ctpoenue atoma 4 4 0 2 2 20
16. |Tema 16. CTpoeHHe aTOMHOTO siapa 4 4 0 2 2 20
Htoro 4 cemectp 18 0 18 10 8 100
Ntoro: 648 vacos (u3 HuX 108 yacoB KOHTPOJIB) 54 0 52 24 30 | 404

4.2 Copeprxanne THCHUILIMHBI (MOAYJIsST)

Coneprkanue TUCHUIUTAHBI TpezcTaBicHo B LIOP B COOTBETCTBHHU C TEMAMH:
Tewmsr 1-7. «®usnka. Mexanuka. Monekyspras pusukay. https://edu.kpfu.ru/course/view.php?id=4736
Tempi8-11. «®Dusuka. DeKTpHUUeCTBO ¥ MarHeTu3my. https://edu.kpfu.ru/course/view.php?id=3410
Temsr 12-16. «du3uka. Ontuka. KBanrosas u aromuas pusukay: https://edu.kpfu.ru/course/view.php?id=836

Tema 1. Mexanuka. BBenenue. KuneMaTuka MaTepuajbHOil TOUKH.

KunemaTtnka MaTepraibHOM TOYKU M BPaIIaTeILHOTO IBIDKCHUS TBEPOTO TETa.

Mopenu B mexanmke. Cuctema orcdyera. MatepuanbHas TOdyka. TpaeKTopus, IJIMHA TIYTH, BEKTOP
nepemenienus. Kunemaruka MatepuanbHol Toukd. KuHemaTuka maTepuanbHOM TOYKH MPU MPSIMOJUHEHHOM
nBkeHud. KpuBonuHeiHoe ABMKEHUE MaTepruaabHON TOUKU. Bpalienue TBeporo Teja BOKPYT HEMOABHKHOM
ocu. CBsI3b MEXTy JINHCWHBIMU M YTJIOBEIMHU BETHYNHAMMU.

Tema 2. JIuHaMHUKa CHCTEMbI MATEPHAJILHBIX TOYEK. 3AKOHBI COXPAHEHHS

Macca u cuma - OCHOBHBIE TIOHSTHS IWHAMUKH. 3akoHbl HproToHa. MeXaHWYEeCKUH MPUHITAI
otHOcutenbHOCTH. [IpeobpazoBanus [anunes. Cuiel B ipupojie. Pabota u MmontHocTh. MexaHudeckas SHeprusl.
3aKOH COXpaHEHUs HUMITyJbca. 3aKOH COXPAHEHMsS] MEXaHWYECKON HHEprud B KOHCEPBATUBHOM CHCTEME.
JlnHaMuKa cucTeMbl MaTepUalbHBIX Touek. CoyaapeHne IByX Tedl.

Tema 3. MexaHuKa TBepPAOro Teja

Mowment cwmiel. [lnedo cmmel. MomenT wmHeprnu. OmpenerncHue MOMEHTOB HWHEPIIMH Tell. MOMEHT
WHEpLUN LWIMHIPA, AUCKA, I1apa, CTEP>KHS OTHOCHUTEIBLHO OCH BpALEHUS, MPOXOIAIIEd yepe3 IEHT Macc.
Teopema IlllTelinepayY paBHeHHE JUHAMUKHA BpallaTeIbHOTO JIBWXKEHUS TBepaoro tena. Kuneruueckas sHeprus
BpareHus Tena. Pabora BHENTHUX CHJT TIPU BPAIICHUH TBEPOTO Tela. 3aKOH COXpAaHEHUS MOMEHTA UMITYJIhCa.

Tema 4. MexaHnuyeckue KoJie0aHus M BOJIHbI
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Konebarensnoe nBmwxkenue. ['apmonnueckue konebanus. AuddepeHnuanbHoe ypaBHEHHE CBOOOJHBIX
konebanuii. IIpocreiimine KojeOaTEIbHBIE CHCTEMBbL. DHEPrus TapMOHHYECKHX KOJcOaHMU. 3aTyXarolue
koneOanms. BreiHyxneHHsle KoneOaHws. PezoHanc. BomHoBBIe mpomecchl. YpaBHEHHE Oeryiieil BOIHBL
®a3oBas U rpynnoBasi CKOpocTb. BoTHOBOE ypaBHEHHE.

Tema 5. OcHOBHBIE NIpeACTaABJICHAS MOJIEKYJIAPHO-KHHETHYECKOH TEOPHH ra30B

MonekynsapHO-KUHETHYECKass Teopus Ta3oB. Mogens uaeanpsHoro Tra3a. OCHOBHOE ypaBHEHHE
KHHETHYECKOW TEOpHH Ta30B. PacmpeneiieHne DdHEPTHH 110 CTENEHSAM CBOOOIBI. 3akoH Makcpema
pacmipeneneHnsl MOJIeKyn 1o ckopocTaM. Cpeassisi anuHa cBoOomHOTO mpobera Moiexkynsl u 3ddexTuBHOE
ceueHne cToikHOBeHMs. BpoyHoBckoe nBmwxkeHune. Onykryauun. SeneHus nepenoca: nuddysusi, BHyTpeHHEE
TPEHUE U TEIIONPOBOAHOCTD B ra3ax.

Tema 6. OcHOBBI TEPMOJAMHAMUKH

IToHsiTHE O COCTOSIHUM CHCTEMBI, TEPMOJAMHAMHYECKOM IPOLECCE U TEPMOAUHAMUYECKOM PaBHOBECHUU.
Buyrpennss sHeprusi. [lepBriii 3akOH TepMOAMHAMUKH. | eIIOEMKOCTh Ta30B. AnnabaTHYeCKHe IMPOIECCHI,
ypaBHenue Ilyaccona. OOpatumble U HeoOpatumbie mpouecchl. [{ukn Kapno, KIIJ] TemmoBeIX aBUTATENECH.
BTopoii 3ak0H TepMOAMHAMUKA. DHTPOIIHS.

Tema 7. PeasibHble ra3pl M ;kuaKocTd. TBepable Tea.

IToTeHuuanbHass KpuBasi B3aUMOACHCTBUS MOJIEKYJN, MOHITHE O MEKMOJIEKYJIAPHBIX CHJIaX. YpaBHECHUE
COCTOSIHMSI peajbHOro rasza Ban-nep-Baanbca. Kputnueckoe cocrosnHue. CxuxeHue raszop. KuakocTu.
JIBHKeHHE MOJEKYJ B KUIAKOCTAX. Mogenu crpoenust xkunkocreidl [IoBepXHOCTHOE HATSDKEHHME B KUIKOCTSIX.
Kamunnsipaeie siBnenns. TBepmoe teno. AMopdHBIE W KpUCTAJUIMYecKHe Tena. [IpuMephl KpHCTATHIeCKUX
CTPYKTYp Pa3IAYHBIX THITOB. V3MeHeHHsI arperaTHOTO COCTOsSHUS BemiectBa. [IpemcraBieHne o ¢a3oBBIX
nepexoiax.

Tema 8. DiekTpocraTuka.

3aKoH COXpaHEHUS AIEKTPUUECKOro 3apsaa. 3akoH Kynona. Dnekrpocratuyeckoe mose. HampsukeHHOCTh
aneKkTpocTatuueckoro noiia. Ilpunuun cynepnosuuuu nose. unonb. IIoTOK BeKTOpa 3JIEKTPUUYECKOTO
cmemienus. Teopema ["aycca. Pabora mepememieHus 3apsiga B 3JIeKTpOCTaTHUECKOM moie. [loTeHmman moms.
PazHocTts moteHnuanoB. CBs3b MEXAy HaNpsHKEHHOCTHIO M MOTEHIHaTOM. [IpOBOJHUKM WU NHANEKTPUKU B
3IEKTPUIECKOM ToJIe. DIeKTpoeMKocTh. KoHneHcaTopsl. DHeprust 3MeKTPOCTaTHIECKOT 0 MOJs.

Tema 9. IlocTOAHHBIN JTEKTPUYECKHI TOK

OneKTpUYecKuil TOK M €ro XapakTepucTuku. Hocurenu 3apsna B IKUAKOCTAX, MeTalaX, rasax.
[HocTosiHHBIN 3NeKTpUYecKUi TOK. 3akoH OMa ansa yuyactka uenu. CoequHEHUs NPOBOJAHUKOB. 3aBUCHMOCTh
COTIPOTHBIIEHHS OT TemmepaTypsl. Mcrounnku moctosHHOro Toka. 3akoH Oma ans uenw, coaepkamieit DJ(C.
PaboTa 1 MOIIHOCTH ANMEKTPHUUECKOTo ToKa. 3akoH J[xoymnsa-Jlenna.

Tema 10. MarneTusm.

MaruauTtHoe nose. MarHUTHOE IoJie TIOCTOSHHOTO TOKa. BekTop nHAykunn MarHUuTHOTO moiis. [IpuHimmn
cynepno3unuy. CUIIOBblE JMHUKM MarHuTHoro mnons. 3akoH buo-Capapa-Jlamnaca. MarHutHas WHIYKUUS
MIPOBOJIHHKA C TOKOM, PAMKH C TOKOM, KaTyIIKH HHIYKTUBHOCTH. 3aKOH ITOJIHOTO TOKa. 3akoH Amrepa. Pab6ota
B MarHUTHOM roJe. JleficTBue MarHWTHOTO TOJIS Ha ABIKYIIMECS 3apsiibl. MarHuTHoe mosie B Bemiectse. Jua-,
napa- v peppoMarHeTHKH.

Tema 11. SIB1eHMe JIEKTPOMATHUTHON UHAYKIIUM.

Onbitel @apazest. MarHUTHBIN MTOTOK M CITIOCOOBI €T0 M3MEHEHHsI. 3aKOH 3JIEKTPOMArHUTHON WHITYKITHH.
IlpaBumo Jlenma. CamMowmHAyKIMS. OHEPrus MAarHATHOTO TMOJSI.  DJIEKTPOMAarHWUTHBIC — KOJIeOaHWUS.
ONeKTpOMarHuTHBIE KOJieOaHus B KOJIeOaTeTbHOM KOHTYpe. AHANOTHS 3JEKTPOMArHUTHBIX M MEXaHHYECKHUX
kosiebanuii. [IpeBparienue sHeprum B KonebaTenbHOM KOHTYPE.

Tema 12. OcHOBBI reOMeTPHYECKOI ONITHKH.

Pa3Butne B3r1s110B Ha prpoy cBeTta. OCHOBBI TEOMETPUYECKON ONTHKH.

[Ipenmer paznena. OcHoOBHBIE 3akoHBI onTWKH. KopnyckynspHas m BonmHOBas Teopunm XVII Beka.
OnexTpoMarauTHas U kBaHToBasg Teopus cBeta XIX-XX BB. KopmnyckymnapHo-BonHOBOH ayanu3M. OTpakeHne
W TpejioMiicHHEe cBeta Ha cdepuueckoir moBepxHocTH. Chepuueckue 3epkana. ToHkue nuH3bl. Dopmysa
ToHKOH NH3EI. [locTpoenne n300pakeHuii B 3epKaiax 1 JINH3aX.

Tema 13. BostHoBas1 onTUKA.

BonnoBas npupona cBera. Murepdepenuust BonH. MHTEpdepeHnnss cBeta B TOHKUX CIIOSIX, ITOJIOCHI
paBHOW TOJIIMHBI U paBHOro HakyioHa. Konbia HetoroHa. qudpakius ceera. [puniun [Nolirenca-Openens.
Merton 30ou ®penens. [Ipocreitinue npumepsl audpakuun Openens. dudpakuus dpayHrodepa Ha IeiH.
Hudpakuuronnas pemetka. [lomapuzauus cera. 3akoH Mamoca. Ilonspuzauusi cBeta MpH OTPaKEHUH OT



MOBEPXHOCTH JUAJIEKTPUKA U NpesoMiieHuu. Yrona bprocrepa. ucnencus ceera. Buasl aucnepcun. Ilonarue
00 a7eKkTpoHHOM Teopuu nucriepcuu. Ilornomenue ceeta. PaccesHue cBeta

Tema 14. KBanToOBbBI€ cBOiicTBa n3Jy4yeHusi. BosHOBbIE CBOIiCTBa BellecTBAa.

AOCONIOTHO dYepHOE Teno. 3aKoHBl W3MydeHHs abcomoTHO depHoro Tema: Kupxroda, Credana-
Bonbimana, Buna. TpyaHocTH KiaccHYeCKOH TEOpWH AIEKTPOMArHUTHOTO H3Iy4eHUs. YIbTpaguoneToBas
karactpoda. ['mnortesa Ilnanka. KBaHT sHeprum »sneKTpoMarHUTHOro wu3nydeHus. DoToH. YpaBHEHHE
Ovnmretina g Gorodddekra. Jlapnenne cBera. dpdext Komrrona.

Tema 15. CTpoenne atoma

OTkpeITHE 27eKTpoHAa. Momenu crpoenus artoma: Y.Tomcona, JIx.Jk. Tomcona, OmneiTel ®panka u
I'epnia. Mopnens Pesepdopna. Iloctynarer bopa. Teopus aroma Bomopoaa mo bopy. KanToBhIe umcra.
MHoroanektponHHble atombl. [Ipunnun Ilaynmu. 3anonHeHue sneKTpoHHBIX oOonouek. lleproamyeckas
cuctema sreMeHToB MeneneeBa. PeHTreHOBCcKOEe m3mydenne. TopMO3HOE M XapaKTepPUCTUIECKOe M3ITyICeHNUE.
3axon Mo3znu.

Tema 16. CTpoeHure aTOMHOro0 siApa

CoctaB siapa. Hykmonsl. 3apsin 1 MaccoBoe uucno sapa. Monenu crpoenus snpa: KanensHas monens,
KOJJIGKTUBHAs DHEpTusl cBsA3M supa. M3otomsl. MckyccTBeHHBIE MpeBpaleHus saep. anbga- u 6era-pacnaibl,
ramMMa- u3nydenue. [IpaBuna cMmelieHus. 3aKoH paloOaKTUBHOIO pacnana. SnepHele peakuuu. Jlenenue saep.
lenHas peakmust AeneHus. Peaxiust TepmosigepHoro cuHTe3a. lIpoGiemsbl ympaBiseMOoro TEepMOSIEPHOTO
CUHTE3a.

5. IlepedyeHb y4eOHO-METOAUYECKOI0 O0eCIedYeHHs JJIsi CAMOCTOATEIbHOI padoThl 00y4aOIHXCsH
10 AUCHHUILINHE (MOAYJII0)

CamocrosTenpHast paboTa 00y4aromUXcsl BBIIONHAETCA 10 3aJaHHUI0 U IPU METOJUYECKOM PYKOBOJICTBE
npernojasarens, HO 0e3 ero HemocpeAcTBeHHoro yuactusi. CamocTosTenbHas paOora monpasiensercs Ha
CaMOCTOSITEIbHYIO paboOTy Ha ayAWTOPHBIX 3aHSATHAX M Ha BHEAYAMTOPHYIO CaMOCTOSITEIBHYIO DPadoTy.
CamocTosiTenpHass paboTa 00ydaromuxcs BKJIOYAET KaK ITOJHOCTBIO CAMOCTOSITEIbHOE OCBOCHHE OTAEIBHBIX
TeM (pa3eNioB) TUCIUILIHHEI, TaK U TPOPadOTKY TeM (pa3/IeoB), OCBAUBAEMBIX BO BpeMsl ayAUTOPHON pabOTEHI.
Bo Bpemsi camocTosTenbHOM pabOThl OOy4YalOUIMECs YWTAIOT U KOHCIEKTUPYIOT y4YeOHyI0, HAy4YHYIO U
CIPaBOYHYIO JINTEPATYPY, BHIIOIHSAIOT 33aJaHHsI, HAPaBJICHHbIC HA 3aKpeTieHHe 3HaHUI B OTPaOOTKY YMEHUH
1 HaBBIKOB, TOTOBSTCA K TEKYILIEMY M IIPOMEKYTOUHOMY KOHTPOJIIO MO AUCLUIIIIMHE.

OpraHuzanyst  CaMOCTOSITEIBHOM — paboThl  0Oydalomuxcs  perjJaMeHTHpYeTcs  HOPMAaTHBHBIMU
JNOKYMEHTaMH, y4eOHO-METOJIMYECKONW JIMTEpaTypoll ¥ 3JIEKTPOHHBIMH 00pa30BaTENBbHBIMH PECYPCaMH,
BKJIIOYAS:

[Mopsimok oOpraHW3allid W OCYIIECTBICHUS 0Opa30BaTEeIbHON JeATETBbHOCTH MO 00pa3oBaTeIbHBIM
IporpaMMam BBICILIEr0 00pa3oBaHMsA - MporpaMMam OakanaBpHuara, MporpaMMamM CHEelHaIuTeTa, IporpaMmmMam
MarucTparypsl (yTBEp»AeH mpukazoM MuHHUCTEpCTBa 0OpazoBaHus M Hayku Poccuiickoit denepanuu ot 5
anpens 2017 roga Ne301)

[Mopsiox opranu3aiiuy U OCYIIECTBICHHUs 00pa30BaTeIbHO JESITENEHOCTH 10 00pa30BaTeIbHBIM
IporpaMMam BbICILIEr0 00pa3oBaHMs — IporpaMMam OaxajnaBpuaTa, IporpaMMaM ClieHUaIuTeTa, IporpaMmMam
MarucTpaTypsbl (YTBepKIAEHHbIN prKa3oM MUHHCTEPCTBAa HAYKHU M BhICLIEro oOpa3zoBanus Poccuiickoit
®enepannu ot 6 ampens 2021 roma Ne 245)

[Mucemo MunuctepcTBa obpasoBanus Poccuiickoit @enepanyu Nel14-55-996un/15 ot 27 nostops 2002 r.
"O0 aKTUBHU3ALKU CAMOCTOATEIILHON paOOTHI CTYJEHTOB BBICIINX YUE€OHBIX 3aBeIeHUN"

YcraB (QenepasbHOIO TOCYyJapCTBEHHOTO aBTOHOMHOTO 00pa3oBaTelbHOTO yupexnenus "KazaHckuid
(ITpuBoIDKCKMIT) QenepanbHbId YHUBEPCHTET"

[IpaBuna BHyTpeHHEro pacropsiika (eiepalbHOr0 roCyAapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeNIbHOIO
yapexaeHus Beiciiero mnpodeccHoHadbHOr0 oOpaszoBanusi "Kaszanckwii (IIpuBomkckuil) denepanbHbIN
yHHMBEpcUTeT"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) ¢penepaibHOro yHUBEpCUTETA

6. ®oHJ OLIEHOYHBIX CPEICTB MO JUCUUILINHE (MOAYJII0)

®DoH/T OIEHOYHBIX CPECTB 0 AUCIHILTHHE (MOIYIII0) BKITIOYAET OIICHOYHBIC MaTePUAIbl, HAIIPABJICHHBIE
Ha MPOBEPKY OCBOCHUS KOMIIETCHIIMM, B TOM YHUCJE€ 3HAHUN, YMEHUH U HaBBIKOB. DOHJI OLECHOUHBIX CPEACTB
BKJIIOYAET OLEHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS U OLICHOYHBIE CPEACTBA MPOMEXKYTOUHON aTTECTALNH.



B doHe 011cHOUHBIX CPEICTB COACPIKUTCS ClIeAyIoNIast HHQOpMAaIUs:

- COOTBETCTBHE KOMIICTCHIIUN TUIAHUPYEMBIM PE3yJIbTaTaM OOyUYCHHS IO TUCIUILTUHE (MOJTYIIIO);

- KpUTEPUU OLICHUBAHUS C(DOPMHUPOBAHHOCTH KOMIICTCHIINH;

- MeXaHM3M (POPMHUPOBAHUS OIIEHKH IT0 TUCIUILTHHE (MOJTYITIO);

- ONMCAHUE MOPS/IKA MPUMEHEHHUS 1 MPOIICYPhl OLICHUBAHUS ISl KQXKJI0TO OIEHOYHOT'O CPEJICTRA;

- KPUTEPUHU OLCHUBAHUSI JUISI KAXKJIOTO OIEHOYHOTO CPECTBA;

- COJIep)KaHKE OIIEHOYHBIX CPEJICTB, BKIIOYAs TPEOOBAHMUS, IPEABABISIEMbIC K ICHCTBUSIM O0YYAIOIIHXCS,
JEMOHCTPHPYEMBIM pe3yiIbTaTaM, 3a/IaHusl Pa3INYHbIX THUIIOB.

®DoH/T OIEHOYHBIX CPEJICTB MO JUCIMIUIHHE HaxoauTcs B [lpunoxkenun 1 K mporpamme JUCIUIDTHHBI
(Moymto).

7. llepedyeHb auTEPATYPbI, HEOOXOAUMOI IS OCBOEHHS TUCIUTLIUHBI (MOIYJIfA)

OcBoeHHE NUCIUIUIMHBI (MOMAYJNS) TPEATIOoNaraeT M3y4deHHe OCHOBHOW W JOMOJHUTENHHOW ydeOHOM
nuTepaTypsl. Jlutepatypa MoxkeT OBITh JOCTYITHA OOYYarOIIMMCS B OJHOM M3 JBYX BapuaHTOB (InOO B 00omx
U3 HUX):

- B DJICKTPOHHOM BHJI€ - Yepe3 dJCKTPOHHBIE ONOIMOTEUHBIE CUCTEMbI HA OCHOBAaHHH 3aKIF0UeHHBIX KDY
JIOTOBOPOB C MPaBooOIaAaTeNsAMy;

- B meyaTHOM BHJe - B Hayunoit 6ubnmmotexe Enalyxckoro nacturyta KOVY. Obydaromuecs momydaroT
yueOHyI0 JIUTepaTypy Ha a0OHEMEHTE 10 YUTATEeIbCKUM OMJIETaM B COOTBETCTBHUHU C MPaBHJIAMH HOJIb30BAHUS
Hay4noit 6ubnmnoTekoii.

SHCKTpOHHBIC n3gaHrudg JOCTYIIHbI AUCTAHIIMOHHO U3 J'IIO6OI71 TOYKHU IIPU BBCACHUN O6y‘-IaIOHlI/IMC$I CBO€TO
JIOTHHA M Tapolii OT JIMYHOTO KaOWHeTa B cucteMe "DNeKTpoHHBIH yHuBepcuteT'. [lpm wmcmonb3oBaHuU
MEYaTHBIX W3AaHUKA OWONMMOTEYHBIH (OHJ MOIKEH OBITh YKOMIUIEKTOBAaH MMH M3 pacuera He MeHee 0,25
9K3EMIUIIPA HA KAXKIOro O0YyYaroUIerocss U3 Yuclia JIML, OJHOBPEMEHHO OCYIIECTBISIOIINX OCBOCHHE AaHHON
JUCIMITIINHBI (MOYJISA)

IlepeueHr OCHOBHOW ® JOTOJHWTENHEHOW YYeOHOW JHTEpaTypbl, HEOOXOOMMOW MJIsi OCBOCHUS
JUCLUIUTMHBL (Moaynsi), HaxoauTcst B llpunoxkennn 2 x paboueit mporpamMme AMCUUIUIMHBL OH MOIUICKHUT
OOHOBJICHHUIO MPH U3MEHEHUH YCIOBH 10roBOpoB KDY ¢ mpaBoobmagarensMu 2IEKTPOHHBIX H3IAHUH U TIPU
M3MEHEHUHU KOMILIeKTOBaHus (oH10B Enadysxckoro uncruryra KOV,

8. Ilepeyenr pecypcoB HH(POPMANHOHHO-TEJEKOMMYHUKANUOHHOH cetn  "HHTtepHer",
He00XO0AMMBIX /IJISl OCBOCHMS I CUMILINHBI (MOIYJISA)

EcrecTBo3Hanue: cpaBovHUK - hitp://www.naturalscience.ru
Poccuiickoe obpasoBanue - enepanpHbIii mopTan - hitp://www.edu.ru
Cerenas sanukiaoneans "Kpyrocser" - http://www.krugosvet.ru
®usuka B anumanusx - http:/physics03.narod.ru/

®usuka B OTKpBITOM KoJuteKe - http://www.physics.ru

DnemenTh 6oJbITON HayKH - http://www.elementy.ru

9. MeToau4yecKue yKazaHus 1Jis 00y4alomMXCs 10 OCBOEHUIO TN CHUILIUHBI (MOZYJIS)

Bua pa6ot MeToanueckue peKoMeHaaIun

JEKIUU Jlex1IMOHHBIE 3aHATHS POBOJATCS C UCMOIb30BaHUEM MHTEPAKTUBHBIX TEXHOJIOTHH U
MIPEOJIaraloT aKTUBHOE yYacTHE CTYIEHTOB. J[J1s MOATOTOBKH K 3aHATUSAM PEKOMEHAYETCS
BBIJIETISITH B MaTepuase MpoOieMHbIE BOIPOCHI, 3aTparnBaeMble MPEToaBaTeNeM B JIEKIHH, U
TpyNIMpoBaTh HH(POPMAIHIO BOKPYT HUX. JKenaTenbHO BBIIENATh B HCIOIb3YeMOM
JUTEpaType MOCTAaHOBKU BOIPOCOB, HA KOTOPBIE Pa3HBIMHU aBTOPAM MOTYT OBIThH JTaHbBI
pasiuygHbIe 0TBETHL. Ha OCHOBaHMM MOCTAHOBKH TaKHUX BOIIPOCOB CIIeIyeT coOnpaTh
apryMeHTHI B MOJIb3Y Pa3IUYHBIX BAPUAHTOB PEIIEHUS MMOCTABIEHHBIX MPOOIIEM.

MMPAKTUYCCKHUE Hepejl IMMPAKTUYCCKUM 3aHATUEM CICAYCT U3YYUTh KOHCIECKT JICKIIUN U PEKOMCHIOBAHHYIO



http://www.naturalscience.ru/
http://www.edu.ru/
http://www.krugosvet.ru/
http://physics03.narod.ru/
http://www.physics.ru/
http://www.elementy.ru/

3aHATHS | IperojiaBaTesieM JINTepaTypy, oOpalias BHUIMaHHe Ha MPAKTUIeCKOe MPUMEHEHUE TEOPHHU U
Ha METOJIMKY PEIICHHS TUTIOBBIX 3a/a4. Ha nmpakTH4eckoM 3aHSITHU TJIABHOE - YACHUTH CBSI3b
pelIaeMBbIX 33/1a4 ¢ TCOPETHUSCKUMU MONIOKCHUIMH. [Ipy pereHnn mpeuioKeHHOM 3a1aun
HY»HO CTPEMHUThCS HE TOJMBKO MOJTYYUTh MPABUIIBHBIA OTBET, HO U YCBOUTH OOIINH METOT
pereHus moM00HBIX 3a/1ad.

naboparopHasi| JJabopaTopHbIe 3aHATHS - 3TO OJTHA U3 PA3HOBUIIHOCTEH MPAKTHUECKOTO 3aHSTHS, SBIISIFOILASCS

pabota 3¢ dexkTuBHOIN PopMOIi YyUEOHBIX 3aHATHI B OPraHU3AIMY BBICIIETO 00pa30BaHusl.
JlaGoparopHbie 3aHATUS UIMEIOT BBIPAXKCHHYIO CIICIU(UKY B 3aBUCIMOCTH OT Y4€OHOM
JUCIIUTUIMHBI, YTITYOJSIOT U 3aKPEIUISIOT TeOpeTHYeCKHe 3HaHus. Ha 3THX 3aHATHAX CTYIACHTHI
OCBaMBAIOT KOHKPETHBIEC METO/IbI H3YUYCHHS JUCIUILINHBI, 00YYar0TCS SKCIIEPUMEHTATEHBIM
crioco0aM aHanu3a, yMEHHIO paboTaTh ¢ MPHOOpaMH U COBPEMEHHBIM 000PYAOBaHUEM.
JlabopatopHblie 3aHATHS TAIOT HATIISIHOE TPEICTABICHUE 00 NU3yYaeMbIX SBICHUSIX U
MpoIieccax, CTYJCHThI OCBAUBAIOT MOCTAHOBKY U BEJICHHUE KCIICPUMEHTA, YIaTCs YMEHHIO
HaOJI01aTh, OIICHUBATH TIOYYCHHBIC PE3YJIbTAThI, JIEaTh BHIBOBI U 0000IICHUS.

camocTosi- | CamocrosiTenbHas paboTa CTyIEHTOB 10 TUAAKTUUECKON CYTH MPEACTABISIET COO0M KOMITIIEKC
TeNbHAs | YCIIOBHIA 0O0YYEHHSs, OpTaHU3yEeMBbIX MPEMoAaBaTeNieM U HallPaBJICHHBIX HA CAMOIIOT OTOBKY
pabora yyamuxcs. Y4yeOHast JesTeIbHOCTh MPOTeKaeT 0e3 HEMOCPEACTBEHHOTO y4acTus
NpEnoaBaTeNs U 3aKIII0YaeTcs B popaboTKe JIEKIMOHHOTO MaTepuaa, MmoJAroToBKe K
YCTHOMY OTIPOCY ¥ TECTHPOBAHHIO, K JTA0OPATOPHBIM 3aHSATHAM; U3yUCHUH YICOHOM
JUTEPaTypsl U3 OCHOBHOTO U IOTIOJTHUTENBHOTO CIIHACKA

9K3aMeH | DK3aMeH sBIseTcsl JOpMON UTOTOBOM OIEHKH Ka4eCTBA OCBOSHUS CTYIEHTOM
00pa3oBaTeIbHOM MPOTrpaMMBbl IO AUCLMILIMHE B LIEJIOM WK 10 pa3feny AUCHMIUIMHEL [1o
pe3ynbTaTaM 3K3aMeHa CTY/ICHTY BBICTABIISETCS OICHKA "oTiIH4HO", ""XoporIo",

"'y IOBJIETBOPUTENHHO" WK "HEYAOBIECTBOPUTENBHO" . DK3aMEH MOKET IPOBOAUTHCS B hopMe
YCTHOTO OIpoca 1o bueram (BorpocaM) Witk 0e3 OMIIETOB, C MPEABAPUTENHLHON MTOITOTOBKOM
win 6e3 OJAr0TOBKH, TI0 YCMOTPEHUIO Kadeapsl. DK3aMeHaTOp MOXKET MTPOCTaBUTH IK3aMeH
0e3 omnpoca uiK codeceJOBaHMS TEM CTYACHTaM, KOTOpbIE aKTUBHO y4acTBOBAJIH Ha
NPaKTUYECKUX 3aHATHAX.

3a4er 3ayer siBiseTcs popMoii OLIEHKH KadecTBa OCBOEHHS CTYAEHTOM 00pa3oBaTeIbHON
IporpamMMsl 1o auctuiuinHe. [1o pesynpraTtaM 3aueTa CTYACHTY BBICTaBISIETCS OLIEHKA
"3ayTeH0" WM "He 3auTeHO". 3a4eT MOKET MPOBOJUTHCS B JopMe YCTHOTO Ompoca 1o
ouneram (Bormpocam) Wik 0e3 OMIIETOB, C MPEABAPUTENBHOM OJATOTOBKON MITH Oe3
HOATOTOBKH, 10 YCMOTpeHHI0 Kadeapsl. [IpenogaBaTens MOXET MPOCTaBUTH 3a4eT Oe3 orpoca
WM coOeceI0BaHUs TEM CTYJIEHTaM, KOTOPbIE aKTUBHO YYaCTBOBAJIH Ha MPAKTUYECKUX
3aHATHAX.

10. Ilepeyenr WHGPOPMALMOHHBIX TEXHOJOTMH, HCHOJb3yeMbIX NPH  OCYHIeCTBJICHHH
o0pa3oBaTeJbHOIO TMpomecca MO JUCHMILIMHE (MOAYJII0), BKJIKYAA Heped4eHb INPOrpaMMHOIO
ob0ecrieyeHnss M1 HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM (NMPH HE00X0AMMOCTH)

[lepeyeHbr WHPOPMAIMOHHBIX TEXHOJOTHH, HWCIONL3yeMbIX NpPH OCYIIECTBICHUU 00pa30BaTEIBHOTO
mpolecca No JTUCHUIUIMHE (MOAYJIIO), BKJIIOYAsl MepeueHb NPOrpaMMHOTO obecriedueHusl 1 UHPOPMAIMOHHBIX
CIPaBOYHBIX CHCTEM, IpeacTasiieH B [Ipunoxxennu 3 k pabouelt mporpaMme AUCHUIIHHBL (MOZYIIA).

11. Onucanue MaTepHaJIbHO-TEXHHYECKOl  0a3bl, HeOOXOAUMOH JJf  OCYLIeCTBJEHHS
00pa3oBaTeJbHOr0 MpPoLecca N0 JUCHUNTIHHE (MOIYJIIO0)
MarepuanbHO-TEXHHUUYECKOE obecreueHne oOpa3oBaTeNbHOrO Ipolecca Mo AUCHHUILIMHE (MOIYIIO)
BKJTIOYAET B ce0sl CIeAyIoIe KOMIOHEHTHI:
YueOHass ayauTopusi Il TMPOBEACHUS YUCOHBIX 3aHATHA JEKIIMOHHOTO THIIA, CEMHUHAPCKOTO THIIA,
IPYNIOBBIX U MHAUBUAYAIBHBIX KOHCYJIBTALMM, TEKYIIEr0 KOHTPOJIS ¥ MPOMEXYTOUHON aTTectanuu Ne 69
Kommnext mebenn ansi mpemonpaBaTenst — | MT., mocagovyHble MecTa Juid oOydwarommxcs — 40 mr.,



WHTEpaKTUBHAs TpUOYHA (¢ MUKPO(OHOM Ha T'yCHHOW IIee U MOHUTOpPOM) — | mT. mpoekTop — 1 mIT., 3KpaH
MYJIBTHMEIUMHBIA — 1 IIT., KOJJOHKH — 5 IIT., TOCKAa MEJIOBas HACTeHHass — 1 mT., KapTUHBI — 16 mIT., BeO-
Kamepa — | IOT., BBIXOJ B HHTECPHET, BHYTPUBY30BCKAas KOMITBIOTEPHAs CETh, JOCTYI B 3JEKTPOHHYIO
“H(OPMAITMOHHO-00Pa30BaTEIBHYIO CPELY.

«Jlaboparopust MEXaHUKH U MOJEKYJISIpHOU (pr3ukm» Ne 55

KommiekT mebenu ans npenonasaTens — 1 mwT., mocanoyHble MecTa AJis o0y4datommxcst — 30 1wT., TpeHora
— 1 wt., Tpubyna - 1 wr., mkad BCTpOEHHBIH — 2 MmMT., AOCKA MeJioBas - | WIT., CTeHA - 4 IIT., yCTAHOBKA JUIS
onpeaeneHust kKodgdurpenrta ps3kocta Bo3ayxa OIIT1-11. — 1 mT., ycTaHOBKA I ONIpEeNeNeHns OTHOIIECHHS
TEIUIOEMKOCTEH BO3lyXa MPU MOCTOSHHOM JIaBJIeHHH U TOCTOSIHHOM 00beMe PIIT1-6H. — 1 wT., ycTaHoBKa 1s
ONpe/ICTICHHs] yYHHUBEPCAIbHOW Ta30BoM moctosHHoW DIIT1-12. — 1 mr.,, ycraHOBKa Ui ONpEACIICHUS
temoeMkocT TBepaoro Teaa PIIT1-8. — 1 mT., [ToapCKuil KOMIUIEKT AJIs1 BHIIIOJHCHHS J1a00paTOPHBIX PadoT
10 MEeXaHMKe — | miT.

«Jlaboparopust ONTHKH 1 KBAaHTOBOH (hm3uKm» Ne 64
Kommurekr mebenu mns mpenojaBaTenss — | mT., mocaodyHble MecTa ais oOydaromuxcss — 23 miT.,
KaOMHKA JUIs BBIIOJMHEHHUS J1TA0OPaTOPHBIX paboT Mo onTuke - 4 IT., mapra - 9 mr., MapkepHas JI0ocKa
HacTeHHast — | IIT., MeJIoBas AOCKa HACTEHHast — 3 mMT., NpuOoOp «ApHOH» JUIsl U3MEPEHHS PaJHOAKTHBHBIX
M3Iy4YeHui — | 1IT., yHUBepcanbHas onTudeckas madboparopus — 1 1mr.

«Jlaboparopus 3JIEKTPUUECTBA U FIHEPTETUKI» No 65

Kommurekr mebenu mns mpemojaBaTenss — | mT., mocaodyHple MecTa ais oOydJaromuxcs — 24 miT.,
MeJoBas JIocKa - 1 mT., mapTa - 4 WIT., Cephle CTOIBI C YYeOHBIM 000PYAOBaHUEM - 6 MIT. KOMITBIOTEP - 2 MIT.,
KOMIIBIOTEPHBINA CTON — 3 MIT., CTEH] — 7 IIT. KOMIUIEKT THIIOBOTO J1a00paTopHOro obopyaoBanus «M3mepenne
anektpudeckux Bexmuna» UOB1-H-P- 1 — 1 mT., TMIoBoi KoMIUIeKT y4eOHOTO 0OopynoBanusi «KauecTBo
NIEKTPUYECKOIl 3HEpPruM B cHUCTeMax 3JekTpocHaOxeHuss — OpHodaszHas cerb» CTEHIOBOEHCIOIHEHHE,
KoMmnbloTepuzoBanHass  Bepcusi KOOCDCOI1-C-K. - — 1 1mT., KOMIUIGKT THIOBOro JabopaTopHOro
o0opymoBaHus  «DJEKTPOMOHTaX B XWIbIX U O(pUCHBIX momereHusx» DMXKII1-C-P. — 1 mr., KOMIUIEKT
yueOHo-1abopaTopHoro obopymoBanus «Teopermueckue OCHOBBI anekTporexHukm» TOD1-C-K. - 2 mT.,
KOMIUIGKT THIIOBOTO J1abOpaToOpHOro 00OpYyIOBaHUS «MOHTa&X H Halagka »3IEKTPOOOOPYIOBaHUS
OpeanpusITUi U Tpakaanckux coopyxenuity MHIIII'C2-C-P. — 1 mT., KOMIUIEKT THIIOBOTO Ja0OpaTopHOTro
obopynoBanus «CunoBasi 3IeKTpoHHKa — Begomble ceThio 1 aBTOHOMHBIE TnpeoOpaszoBatenun»y CO1-BA-C-K. —
1 mT., KOMIUIEKT THUIIOBOIO JIaOOpaTOPHOTO 00OPYIOBaHUS «JHeprocOepekeHHe B CHCTEMax
aNeKTpocHaOkeHuss U anekrponoTpedneHusy DCCOCII-C-P. — 1 1mr., KOMIUIEKT j1ab0opaTOPHOIO
obopymoBanus "Teopus 3JEKTPUUYSCKUX LETICH M OCHOBBI 3JICKTPOHUKHU" / CTEHOBbIN, KOMITLIOTEPHBIN, MUHU-
MoaynbHEI/ TOIOI-CKM. — 3 mT.

[Tomemenue qiist camocrositenbHON paboThel Ne 10

Ilocamounsie MecTa IS MONb30BaTeNneld — 28 mIT., MeTaJNIMYeCKue ABYCTOPOHHUE CTEIUIAXKH I KHUT —
11 mT., KHWKHBIA MKaQ OTKPBITHIA — 5 IIT., MPOEKTOp — | mIT., HOYTOYKM JuIs TTosib3oBarteneid — 11 mr., mkad
KaTaJOXHbIA — 8 1IT., mKad s oAk asl — 1 mT., Kcepokc — 1 1mT., pabouuit cTosn Oubauorekaps — 1 mr.,
KOMITBIOTEp OMOIMoTeKapst — 1 miT., Bemanka i OAeXKAsl — | mT., Xamo3u pyioHHble «Omera» ¢
(doTonevarsio — 4 mIT., CTEH] HACTEHHBIN (OpOHMPOBAHHOE CTEKJIO) — 4 TIT., MKad-BUTPUHA BCTPOSHHBIN B
apky — 2 mrT., mKad-BUTPUHA CTCKJISSHHBIN — 2 IIT., CTE/UIAX TPyOYaThiii ¢ JIEPEBSIHHBIMH MOJKAMHU — 2 IIT.,
pabounit cTon myst wHBAMHIOB U Uil ¢ OB3 — 2 mt., cton CU-1 pabounit 1 MHBAINIOB-KOISICOYHUKOB — 1
IIT., KOMITBIOTEP— 2 IIT., HAYIIHUKA — 2 IIT., YCTpOHCTBO «['oBopsinas kHura» (TUdIOIUIeEp) — 2 MT.,
BUJICOYBEINYUTENH — 2 TIT., PAJAHOKIAcC — | IIT., MOPTaTUBHBIA TAKTHIBHBIA AUCIUICH - | TIT., CKAHUPYIOMIAS
gyTaromas MamuHa - 1 1mT., ckanmep — 1 mT., Beb-kamepa — 1 mT., BRIXOA B HMHTEPHET, BHYTPHUBY30BCKas
KOMIIBIOTEPHAS CETh, JOCTYI B JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO CPEY.

12. CpeacTBa aganTanum NpenoJaBaHus JMCUUILUIMHBI K MOTPEOHOCTSM 00Yy4aIOIINXCA HHBAJIUI0B
U JINI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI

HpI/I HCO6XO,Z[I/IMOCTI/I B O6p8,30BaTeJ'IBHOM nmponecce MpuMCEHATCA CICAYHOINE METOAbI U TCXHOJIOTHUH,
06J'ICF‘IaIOH_II/Ie BOCIIpUATUC I/IH(i)OpMaI_II/II/I O6yLIaIOH_[I/IMI/ICH HWHBAJIMJaMHU HW JHULOAaMHU C OI'paHUYCHHBIMU
BO3MOXXHOCTAMHU 310POBbSI:



- CO3[JaHMe TEKCTOBOW BEPCHH JIIOOOT0 HETEKCTOBOTO KOHTEHTA JUISl €r0 BO3MOXKHOTO MPeoOpa30oBaHus B
aJIbTepHAaTUBHBIEC (POPMBI, YIOOHBIE IS Pa3IMYHbBIX IIOIb30BaTENCH;

- CO3JaHME KOHTEHTAa, KOTOPBHIH MOKHO NPEACTaBUTh B PA3IMYHBIX BHIaX Oe€3 MOTEpH AAHHBIX HIU
CTPYKTYpPBI, IPEIYyCMOTPETh BO3MOKHOCTh MAacIITAOMPOBAaHUSI TEKCTa M M300pakeHUi 0e3 MOTepH KadecTsa,
MPEeIyCMOTPETh JOCTYIMHOCTD yNPaBICHUS KOHTEHTOM C KJIaBUATYPBI;

- CO37aHuE BO3MOXKHOCTEH AJis1 00YyYarolMXcsl BOCIPUHUMATE OJHY U Ty K€ MHPOPMAILUIO U3 Pa3HbBIX
HUCTOYHUKOB - HalpUMep, TaK, YTOOBI JHUIA C HapyLICHWSMH CIyXa IMOJydaad MH()OPMAIMIO BU3YaJlbHO, C
HapyLICHUAMH 3PEHUS - ayIUAIBHO;

- IPUMEHEHHE IPOTrPaMMHBIX CPEACTB, 00ECIIEYHNBAIOIINX BO3MOKHOCTh OCBOEHHS HABBIKOB U YMCHMH,
(hopMHpYEMBIX TUCIMIUIMHON, 33 CYET aNbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYaJIbHBIX JJabopaTopuil U
CUMYJISIIIOHHBIX TEXHOJIOTUH;

- I[pUMEHEHHE JAWCTAHLUOHHBIX OOpa30BaTeNbHBIX TEXHOJOIMH Ml 1mepenadd HH(popMaiuy,
OpraHU3ally Pa3InYHbIX (JOPM HHTEPAKTUBHOW KOHTAKTHOH paboThl 00yUaroIerocs ¢ npenoaaBaresieM, B TOM
yrciae BEOMHApPOB, KOTOpPbIE MOTYT OBITh HCIONB30BaHbI IS TPOBEACHUS BHUPTYAIBHBIX JIEKIUHA C
BO3MOXXHOCTBIO B3aUMOJAEHCTBUSA BCEX YYAaCTHHUKOB IUCTAaHIMOHHOIO OOYYEHHs, IPOBEICHHUS CEMUHApOB,
BBICTYIUICHUSI C JAOKJIaJaMd M 3aIUUTHl BBIIOJIHEHHBIX pa0OT, NPOBENCHHS TPEHUHIOB, OPTaHU3aLUU
KOJIJICKTUBHOU paboThI;

- TIPUMCHEHHE JWUCTAHIUOHHBIX 00pa30BaTENLHBIX TEXHOJOTUH Ui OpraHu3ainud (OpM TEKYILIEro U
MPOMEKYTOYHOTO KOHTPOJIS;

- YBEJIMYEHHE MPOAOJDKUTEIBHOCTH CHAYM OOYYaroUIMMCS MHBAJIMIOM WIH JIMLOM C OrPaHHMYCHHBIMU
BO3MOXHOCTSMHU 310pOBbsS (OpPM TIPOMEXKYTOUHOW aTTeCTallMd [0 OTHOLICHUWIO K YCTaHOBJIEHHOH
MPOIOJLKUTEIILHOCTH UX CIAYH:

- IPOJOJKUTENILHOCTH CAAa4M 3auéTa WM 9K3aMeHa, IPOBOJMMOTr0 B MMCbMEHHOMH (hopMme, - He Gosiee ueM
Ha 90 MUHYT;

- MPOJOJDKUTEIBHOCTH TOATOTOBKH O0YYAaIOLIETOCss K OTBETY Ha 3a4éTe WM SK3aMeHe, MPOBOJUMOM B
yCTHOH (opme, - He Ooree yeMm Ha 20 MUHYT;

- IPOIOJKUTENILHOCTH BBICTYIUIEHHUSI 00y4aroIlerocsi Npy 3aluTe KypcoBOi padoThl - He Ooiee yeM Ha
15 MuHYyT.

[MporpamMma coctaBieHa B cooTBercTBUH ¢ TpeboBanusimu OIOC BO u y4eOHBIM IJIaHOM TIO
HarnpaBneHuto 15.03.06 MexaTpoHuka W poOOTOTEXHHWKA W MPOQII0 MOArOTOBKH " DH3WuecKkne OCHOBHI
MEXaTPOHUKH U pOOOTOTEXHUKH .
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1. CooTBeTCTBHE KOMIIETEHIINIT IIAHMPYEMBIM pe3yJbTaTaM 00y4eHHs Mo TUCHUILIHHE (MOTYJII0)

Koa n HaumeHoBaHue
KOMIICTCHIINHU

HNuaukaTopbl 10CTHKEHHS
KOMIIeTeHIIU I

OneHoyHble CpeACTBAa TEKYyLIero
KOHTPOJII M TNPOMEKYTOYHOMH
aTTecTanuu

VK-1 Ciocoben
OCYIIECTBIISITh TIOUCK,
KPUTHYCCKUN aHATTU3 U
CUHTE3 MH(OpPMAIIUH,
MIPUMEHSATh CUCTEMHBII
MOAXOJI ISl PEIICHHUS
IIOCTAaBJIEHHBIX 3a1a4

3HATh METOJMKH CHCTEMHOTrO ITOAX0a
IUTSL pETIISHUS CTAaHAAPTHBIX U
HECTaHJIapPTHBIX YYEOHBIX 3a7a4 10
OCHOBHBIM pazjenaM (pu3uku

YMeTh OCYIIECTBIISATE TIOUCK,
KPUTUYECKUM aHATIU3 U CUHTE3
nH(pOPMAITIH TI0 OCHOBHBIM pa3fieiaM
(hU3UKH; IPUMEHSATH CHCTEMHBIH ITOIXO.
JUISL peIICHUS] CTAaHAAPTHBIX U
HECTaHJIapPTHBIX YYEOHBIX (PU3NICCKUX
3a1a4

BrnaneTs HaBBEIKAMU ITOMCKA,
KPUTHYECKOTO aHAJIN3a U CUHTE3a
nHGOPMALIUH [T0 OCHOBHBIM pa3ziesiaM
(U3UKK; OCHOBHBIMH METOAaMU
[IOCTaHOBKH, HCCIICAOBAHMS U PELICHHUS
Y4eOHBIX (PU3NYECKHX 3a/1a4.

Tekymuii KOHTPOJIb:
KOHTpPOJIbHAS paboTa 1o TeMaM
PIIA 1-17,

TectupoBanue no temam PIIJ 1-
17, naboparopHas padoTa 1o
temam PITJ] 8-11

IIpoMe:kyTOUHAs aTTECTALIUS:
3a4eT, 9K3aMeH

OIIK-1 Cnocoben
MIPpUMCHATH
€CTECTBCHHOHAYYHBIC U
oOIIenmKeHepHbIC 3HAHUS,
METOAbI MATEMATHUYCCKOI'O

aHaJin3a U MOACJIMPOBaHUs B

npodeccuoHaIbHON
JEeSTebHOCTH

3HaTh OCHOBBI (PU3MUYECKOTO 3HAHUS U
CIOCOOBI PAIMOHANIBHOTO MX MPUMEHCHHS
B IPO(eCCUOHATLHON e TETbHOCTH

YMeTh palroOHAJIbHO MPUMCHATH OCHOBBI
(hm3nueckoro 3HAHUA B
npodeccroHANBHOI IeSTeTbHOCTH

BuasieTs criocoOHOCTBIO PAllMOHATIBHOTO
HNPUMEHEHHUS] OCHOB (PU3MUYECKOro 3HAHHS
B ipoecCHOHATLHOH JIESITeIbHOCTH;

Texkylmuii KOHTPOJIb:
KOHTPOJIbHAs paboTa 1o Temam 1-
17,

TEeCTHUpOBaHHE Mo TeMam 1-17,
smaboparopHas pabora o Temam 8-
11

HpOMe)KyTO‘[HaH aTreCranms:
3a4€T, OK3aMCH

2. Kputepun oueHnBaHusi cGOpMHPOBAHHOCTH KOMIIETEHIUH

Komn 3auTeHo He 3auTeHo
eTeHI Brbicokuii ypoBeHb Cpennuii ypoBeHb Hu3zkuii ypoBeHs Hwu:xe nmoporosoro
usi (oTMYHO) (xopo1o) (Y10BJI€ETBOPUTEIBHO YPOBHSH
(86-100 6ansoB) (71-85 6annoB) ) (Hey10BJIETBOPHUTED
(56-70 6an10B) HO)
(0-55 6ansoB)
VYK-1 | 3naer MeTOOUKH 3HaeT METOAUKHI 3naer gparmentapao | He 3HaeT mpuHIUIBI

CHCTEMHOTO IT0JIX0/1a
JUISL peLICHUS
CTaHJIAPTHBIX U
HECTaHIapTHBIX
y4eOHBIX 3a/1a4 110
OCHOBHBIM pazJiesiaM
¢buznKn

CHUCTEMHOTO MOIX0/a JJIs
peLIeHUsI CTaHIAPTHBIX U
HECTaHAAPTHBIX YUEeOHBIX
3aj1a4 110 OCHOBHBIM
paszaenaM (pU3UKH.
JonyckaeT nmpobesl B
3HAHWH OTAEIHHBIX

METOIUKH
CHCTEMHOT'0 MOJIX0/a
JUISL peLLICHUST
CTaHIapPTHBIX
¢duzndeckux 3aaay.,
HCTONB3YeT HauboJee
MIPOCTBIE METOANKHU UX

MOUCKa, KPUTHYECKOTO
aHaJM3a U CHHTE3a
UHPOPMALIUH 11O
OCHOBHBIM pasjienamM
(bU3UKH, METOTUKH
CHUCTEMHOTO M0JIX0/1a
JUTSL PeleHust

METOOAUK peIICHUA CTaHAAPTHBIX U
HECTaHJAPTHBIX
(u3nyecKux 3agad
YMeeT oCyIeCTBIATh Ymeer OCYIIECTBIATh | YMeeT ocymiecTBisATh | He yMeEeT




MOUCK, KPUTHUYECKHUHA
aHalN3 ¥ CUHTE3
WHPOPMALIUH IO
OCHOBHBIM pazJiesiaM
(hM3UKH; TPUMEHSATE
CHCTEMHBIH MOJIXOJT IS
pelIeHHs CTAaHAAPTHBIX U
HECTaHAAPTHBIX YUCOHBIX
(bm3uvecKux 3amad

TIOUCK, KPUTHYECKUI
aHAIN3 " CHHTE3
HHpOpMaIH o
OCHOBHBIM paszenam
bu3uKy; MIPUMEHSTh
CHCTeMHBII TOAXOA JUIA
pelieHus  CTaHIapTHBIX
yueOHBIX ¢duznveckux
3ama4

MOUCK, KPUTHUYECKUH
aHaJIN3 ¥ CHHTE3
nHpOpMaLIUH;
3aTpyAHsETCS B
PUMEHEHUH
MPUMEHSTH
CHCTEMHOT0 MOAX0Aa
JUISL peLICHUSI
CTaH/IaPTHBIX
yueOHBIX PU3HIECKUX
3ajad, IOMycKas
OIIMOKHU B METOMAX UX
U pacderax

OCYILECTBISATh IIOUCK,
KPUTUYECKUN aHAIU3 U
CUHTE3 HWH(OPMAIIHH;
MIPUMECHSITh
CHCTEMHBII OAXO0J
JUTST penieHus
CTaHJAPTHBIX u
HECTaHJaPTHBIX
Y4eOHBIX (PU3HMIECKUX
3aj1a4

Brnaneet HaBbIKaMu
MONCKa, KPUTHYECKOTO
aHaNM3a U CHHTE3a
WHPOPMALIUH IO
OCHOBHBIM pazjenam
(hM3HKH; CITOCOOHOCTHIO
MPUMEHSTH CHCTEMHBIH
MOJIXO/1 ITISl pEILICHHS
CTaQH/IAPTHBIX U
HEeCTaHJapPTHBIX
yueOHBIX PU3HUYECKUX
3amaq

Brnaneer HaBbIKamMu
MIOWCKA, KPUTHYECKOTO
aHaJIM3a M CHHTE3a
UHPOPMAIUH 10
OCHOBHBIM pazjieiaM
(hU3KKH; CTOCOOHOCTHIO
HNPUMEHSTH CHCTEMHBIH
MOJXOM JJIsl pELICHUS
CTaH/IapTHBIX YU4eOHBIX
(u3nYecKuX 3a1ad,
HUCIIBIThIBACT
3aTPyAHEHUS B PELICHUN
HECTaHJApPTHBIX 33/1a4.

Brnaneet yacTuuHO
HaBBIKAMH TTOHMCKA,
KPUTHYECKOTO
aHalM3a U CUHTE3a
UHQOPMAIHH;
JIOITYCKAET OMIMOKA B
BBIOOpE METOTUK
peieHus
CTaH/IaPTHBIX
(hm3nueckux 3amad.

He BnaneeT HaBBIKaMu
MONCKa, KPUTHYECKOTO
aHaJM3a U CUHTE3a
HHPOPMALUH TT0
OCHOBHBIM pasjienaM
¢uzuKwm;
CHOCOOHOCTBIO
MPUMEHSTh
CHUCTEMHBIN MOAXO.
JUTS PELICHUS
CTaHJApTHBIX U
HECTaHAapPTHBIX
Y4IeOHBIX (PU3NIECKUX
3a7a4

OIlIK-

3HaEeT OCHOBBI
(bm3uyecKoro 3HAHUA U
CII0COOBI
PaIMOHATIBHOTO MX
HpI/IMeHeHI/IH B
npodecCHOHATEHON
JEATENHHOCTH

3HaEeT OCHOBBI
(hU3UYECKOTO 3HAHUS;
JIOTTyCKaeT
HE3HAYMTEIIbHbBIC ONIHMOKH
B BbIOOpE CIIOCOOOB MX
MPUMEHEHUS B
poheCCHOHATBHOMN
JICATSIILHOCTH;

3Haer (parMeHTapHO
OCHOBHI (DH3HYECKOTO
3HAHWUS, 3aTPyHACTCS
B BBIOOpE CIIOCOO0OB
UX IMMPUMCHCHUA B
npodeccroHabHOM
JIeSTeIILHOCTH;

He 3HaeT 0cHOBEI
(u3nyecKoro u
MaTEMaTHYECKOIO
3HAHUA U CIIOCOOBI UX
MPUMEHEHUS B
npoecCuoHaIbHON
TESITENHHOCTH;

YMeer pairoHaabHO
MPUMEHSTh OCHOBBI
(pM3UYECKOro 3HAHUS B
npodeccuoHaIbHON
JIeSTeIILHOCTH;

YMeer paroHaaIbHO
MPUMEHSTh OCHOBBI
(hU3UYECKOro 3HAHUS B
poheCcCHOHATBHOMN
JeSITeJIbHOCTH, JIOMYCKaeT
HE3HAYMTEIIbHBIC ONIHMOKH
B BbIOOpE CIIOCOOOB MX
MPUMEHEHHUS B
npohecCUOHANBHON
JIESATETBHOCTH,

YMeeT NpUMEHSTh
OCHOBBI (PH3HIECKOTO
3HAHUA B
poheCCUOHAIBHOMN
JIeSITeIIbHOCTH,
3aTPyIAHSAETCS B
BbIOOpE CIIOCOOOB MX
MPUMEHCHUS B
npodeccnoHanbHON
JESTETBHOCTH,

He ymeer npumMeHsTH
OCHOBBI (PH3HUYECKOT0
¥ MaTeMaTU9YEeCKOro
3HaHUA B
npodeccuoHanbHON
JIeSATEIbHOCTH;

Birageer criocoOHOCTEIO
PaIMOHATBLHOTO
MIPUMCHCHHSA OCHOB
(hu3uIecKoro 3HAHUS B
npodeccuoHaIbHON
JCSITEITBHOCTH

Bnaneer HaBBIKaMu
MIPUMEHEHUS] OCHOB
(U3UYECKOro 3HAHUS B
poheCCHOHATBHON
JIeSATEIIbHOCTH

Bnaneer HaBeIKaMu
MIPUMEHEHUS] OCHOB
(hU3MYECKOro 3HAHUS
B po(heCCHOHATBHON
JIESITEILHOCTH,
3aTPYAHSACTCS B
BBIOOpE CIIOCOOOB MX
MPUMEHEHNUS B
npodeccuoHanbHON
JIESITCIIbHOCTH;

He Biageet HaBBEIKAaMU
MPUMEHEHHUS] OCHOB
(hu3ugecKoro u
MaTEeMaTHYECKOT0
3HAHUS B
npoecCuoHaIbHON
JIESATSIIbHOCTH;




3. PacnipenesieHue oneHok 3a (opMbI TEKYIIEro KOHTPOJISI U MPOMEKYTOUHYI0 ATTECTAIUI0

1 cemecmp

Tekynuii KOHTPOIb:
1. KontponbHas pabora; Temsr o PITJ] NeNel,2,4 — 15 6amios
2. TectupoBanue; Temsl o PII/] NeNel-4 — 20 6annos
3. JlabopartopHas pabota; Temsl o PITJI NoNel-4 — 15 GammoB

Uroro: 15+20+15=50

Tema 1. Mexanuka. Beedenue. Kunemamuxa mamepuanvHol mouxu.

Tema 2. Jfunamuxa cucmemvpl MamepuaibHovlx moyek. 3aKoHbl COXPAHeHUs]
Tema 3. Mexanuxa meepoozo meia

Tema 4. Mexanuueckue konebanus u 60JHbl

[IpomesxyTouHas aTTecTauus — 3K3aMeH

2 cemecmp,

Tekyuuii KOHTPOIb:
1. Konrtponbnas padora; Temsr o PITJ] NeNe5-7 — 15 6amnos
2. Tectuposanue; Temsl o PTI/] NeNe 5-7 — 20 Gaios.

®opma koHTpons peamusyercas B ¢opmare [IOP ®usmka. Mexanuka. MonekyispHas (¢u3MKa.
http:https://edu.kpfu.ru/course/view.php?id=4736
3. Jlabopatopnas pabota; Temsl o PI1J] NeNe5-7 — 15 Gannos

Hroro: 15+20+15=50
Tema 5. OcHnogHuvle npedcmasienus MOAEKYIAPHO-KUHEMUYECKOU Meopuu 2a306
Tema 6. OcHogvl mepmoOUHAMUKY

Tema 7. Peanvuvie eazvl u scuokocmu. Teepdvle mena.

HpOMe)KyTO‘IHaSI aTTeCTanusAa — 3a4€T

3 cemecmp,

Tekyuuii KOHTPOIb:
1. Konrtponbnas padota; Temsl mo PITJ] NeNe8-11 — 15 Gansos
2. Tectuposanue; Tembl o PITJ] NeNe§-11 — 20 6amios.

@dopma koHTpoist peanmsyercss B dopmare LOP  «®usmka. DIeKTpUUECTBO U MarHeTH3M».
https://edu.kpfu.ru/course/view.php?id=3410

3. JlaboparopHast pabora: Tembl o PTI/] NeNe§-11— 15 6amioB
Hroro: 15+20+15=50

Tema 8. Dnexkmpocmamuxa.

Tema 9. Ilocmosinnblil S1eKMpUYecKull MoK

Tema 10. Maenemusm.

Tema 11. Aenenue snexkmpomacnumHol uHOYKYuu.

HpOMe)KYTO‘-IHaH aTTeCTanuAa — 3K3aMCH

4 cemecmp

Texkynuii KOHTPOIIb:
1. Kontponbnas padora; Temsl o PITJ] NeNel12-17 — 15 6annos
2. TectupoBanmne; Tems! o PITJ[ NeNel12-17 — 20 6amioB

®opma koHTpoJis peanmmzyercs B ¢opmare [[OP ®msuka. Onrtuka. KBanTtoBas u aromHas ¢u3mka
https://edu.kpfu.ru/course/view.php?id=836

3. JlaGopatopnas padota: Temsl o PI1J] NeNel12-14— 15 6amnos
Wroro: 15+20+15=50



https://edu.kpfu.ru/course/view.php?id=4736
https://edu.kpfu.ru/course/view.php?id=3410
https://edu.kpfu.ru/course/view.php?id=836

Tema 12. Ochogovl ceomempuieckoli ONMuKU.

Tema 13. Bonnogas onmuxka.

Tema 14. Keanmosvie ceoticmea usnyuenus. Bonnoswvie ceoticmea sewjecmaa.
Tema 15. Cmpoenue amoma

Tema 16. Cmpoenue amomnozo sopa

HpOMe)X(yTO‘IHaSI arTecranusa — 9K3aMCH

Bujgpl o1ieHoK:

Has 3a4era:
56-100 — 3aurenHo
0-55 — He 3auTeHo

Jlnst 3x3aMena:
86-100 — oTmuuHO
71-85 — xopo1io
56-70 — ynoBIeTBOPUTEITHHO
0-55 — HEYTOBIIETBOPUTENHHO

4. OueHoYHbIE CPEICTBA, MOPSIAOK UX MPUMEHEHHUsI 1 KPUTEPHH OLleHUBAHUSA
4.1. OueHo4HbIe cpecTBA TEKYLIEro KOHTPOJIA

4.1.1. KoutpoabHasi padoTa
4.1.1.1 Ilopsnok npoBeaeHus: U NPOLEAYPA OLEHUBAHUSA
Brmmonnsiercs B aynutopuu. Kaxaplii CTyAeHT Moiy4aeT 3aJaHWe 10 BapuaHTam. PaboTa BBIOJHSETCS
MUCBMEHHO U caaéres mpenoaaBatennto. OLeHNBAIOTCS BIJACHUE MaTEPUATIOM IO TeMe PadOThI, aHATUTHUECKHIE
CIOCOOHOCTH, BIIaICHUE METOIaMH, YMEHUSI U HABBIKH, HEOOXOJUMBbIE 1151 BBIIOJIHEHUS 3aJaHUH.
4.1.1.2 Kputepun oueHMBaHUs

14-15 6aay10B cTaBATCSH, €CJIH 00YUYAIOUIUMCS:

[IpaBunbHO pemeHsl Bce 3amaud. [IpomeMOHCTpHpOBaH BBICOKHMH YPOBEHb BIAJCHUS MaTEpHUAJIOM.
[IposiBiieHBI TPEBOCXOAHBIE CIIOCOOHOCTH NIPUMEHSTH 3HAHUS M YMEHUS K BBIIIOJTHEHHIO KOHKPETHBIX 3aaHuil

11-13 6a/yi0B cTaBATCH, €CJIU 00YUYAKOUIUMCS:
[IpaBunbHO  BBIIONMIHEHAa  OoJbinasi  4acTh  3afgad.  [IpUCYTCTBYIOT ~ HE3HAUMTEIbHbIE  OLIMOKH.
[IponeMoHCTpUpPOBaH XOpOLIMH ypPOBEHb BiaAeHUs MaTepuaioM. IIposiBieHBl cpeaHue CrocoOHOCTH
MIPUMCHATDb 3HAHUA U YMCHHA K pCHICHHUIO KOHKPETHBIX 3a/1a4.

8-10 6a/1J10B 0T MAKCHMAJIBLHBIX CTABATCS, €CJIU 00YYAIOIIUMCS:
3amaun pemieHsl Oojee YeM HamNoNoOBUHY. lIpucyTcTByoT cepbhé3nble ommOku. IlponemoHcTpupoBan
y,[[OBJ'IeTBOpPITeHBHBIﬁ YPOBE€Hb BJIaACHUA MAaTCPUATIOM. HpOS[BJ]eHLI HHU3KHE CITOCOOHOCTH MIPUMCHSATHL 3HAHUA U
YMEHUS K K PEIICHUI0 KOHKPETHBIX 3a/1a4.

0-7 6an10B cTaBATCH, €CJIH 00YYAIOIIMMCS:
3amaun peleHsl MeHee 4eM HarojoBHHY. IIponeMOHCTpHpOBaH HEYNOBIETBOPUTEIBHBIM yPOBEHb BIIaJICHUS
MaTepuaioM. HpOS[BJ'IeHBI HEAOCTAaTOYHBIC CIIOCOOHOCTH NPUMCHATh 3HAHUA U YMCHUS K PCHICHUIO KOHKPETHBIX
3aj1a4

4.1.1.3 OueHouHbIe cpeacTBA
1 kypc I cemecmp
Tewmsr 1-4
Tema 1. Mexanuxa. Beeoenue. Kunemamuxa mamepuansHoti mouxu.
Tema 2. JJunamura cucmemsl MamepuaibHblx moiex. 3aKoHbl COXPAHEHUs]

Tema 4. Mexanuueckue xonebanus u 60aHbl

Bapmuanr 1.



1. IToe3n, Tporascek ¢ Mecta, yepe3 t;=10 ¢ mpuodpeTaer ckopocth vi=0,6 M/c. 3a kakoe BpeMs OT Hadaja
JIBIDKEHHS CKOPOCTh MOE3/1a CTAaHEeT PaBHOU V=5 M/c. J[BMIKeHUe moe3Jia CYNTATh PABHOYCKOPEHHBIM.

2. C Oanram BbICOTOM 20 M TOPH30HTAIBHO OPOIIICH KaMEHb CO CKOPOCThIO 15 M/c. HaliTh ckoJibKO BpeMeHU
KaMEHb OyJeT B ABMKeHMU. Ha KakoM pacCTOSIHUM OT OCHOBaHHS OalllHU OH YIMAJeT Ha 3€MIIIO.

3. CkopocTb aBTOMOOHIS wM3MeHsercss mo 3akony Vi =05 Haifth pe3ynbTHPYIONIyI0 —CHIY,
JeHCTBYIOLIETO Ha HETo, €CIIM ero Macca | TOHHa.

4. OmpenenuTh MakCHMalbHOE 3HAUYCHHE CKOPOCTH, C KOTOPOH aBTOMOOWIb MOKET MABHIAaThCS IO
3aKpyTIACHUIO ac(albTUPOBAaHHOTO Imocce paamycoMm 100 M, ecnm kodhUIMEHT TpeHUS MEXAy IIHHAMHU
aBToMoOmis u acanpra 0,6.

5. Ummynbce Tena 8 kr.M/c, a Kunetnueckas sneprus 16 . Haiitu ckopocTh 1 Maccy Tena.

6. Marematndecknii masatHuk mauHON 0,16 M coBepmaer konmebanus Ha JlyHe ¢ wacrotort 0,5 I'm Ha
nosepxHocTH JlyHbl. OnpeaenuT yckopeHre CBOOOAHOro naaeHus Ha JIyHe 11 naHHON MECTHOCTH.

Bapmuanr 2.

1. Camormert [utst B3neTa MO0HKeH uMeTh ckopocth 100 m/c. Ompenennuts BpeMs pa3dera u yCKOpeHHUeE, eCiH
mHa pazdera 600 M; TBIKEHNE CaMOJIeTa CUUTATh IIPH STOM PaBHOYCKOPEHHBIM.

2. Manp4uk OpOoCHI TOPU3OHTAILHO MSTY M3 OKHA, PacIoJIOKEHHOro Ha BbicoTe 15 M. CKOIBKO BpeMeHH
JieTes M9 JI0 3eMJIM M ¢ KaKO CKOPOCTBIO OH ObIJT OpOIlieH, eClTi MsTY yIall Ha PacCTOSHUM 5,3 M OT OCHOBaHHS
aoma?

3. ABToMoOmMITE Maccoit m=1 T nBUkeTcs co ckopocThio v=20 m/c. Hlodep Beikmounn apurarens. C KakKum
yCKOpeHueM OyAeT ABUTaThCsl aBTOMOOMIIb, eciu cuia Tpenus 2000 H?

4. AxpobaT Ha MOTOIIMKIJIE OIMCBIBAET «MEPTBYIO METIO» pamuycoM r=4 M. C Kkakoil HamMeHbIIeH
CKOPOCTBIO Vpin ZOJDKEH MPOE3KATh aKPOOAT BEPXHIOK TOUKY METJIH, YTOOBI HE COPBATHCS?

5. Kakyro CKOpOCTh OTHOCHTEIBHO PaKETHHIIBI IpHOOpeTaeT pakera Maccoi 600 T, eciu ra3sl Maccoi 15 T
BBUIETAIOT U3 Hee co cKopocThio 800 m/c?

6. MakcumanbHasi CKOPOCTh TOYKH, COBEpIIAMOINIeH, TapMoHWYeckoe KoiebaHue, paBHa 10 cm/c,
MaKCUMAIBHOE YCKOPEHHE Ay, =100 em/c?. Haitru IUKJIMYECKYIO0 YacTOTy  Kojebanuii, ux nepuon T u
aMIuIUTY Iy A

1 kypc 2 cemecmp

Temnr 5-7
Tema 5. OCHOBHBIE NPEACTABICHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU Ta30B
Tema 6. OCHOBBI TEPMOIMHAMHUKHU
Tema 7. PeasibHble ra3bl U )KUJIKOCTH. TBEpAbIE TENA.

Bapmuanr 1

Macca m=10 r kuciopoma Haxomurcs npu gasiaenuu p=304 klla m Temnepatype t;=10°C. ITocine
pacipeHys BCJICACTBUE HArPEBaHMS IPU IIOCTOSTHHOM KHCI0poA 3aHs1 o0beM V=10 1. Haiitu o0beM V; raza
710 PacIIMpPEHUs], TEMIIEPaTypy rasa t, nocie paclrupeHus, INIOTHOCTH P; U P, Ta3a 0 U Mocie paciupenus.(2,4
1; 1170 K; 4,14 xr/v®; 1 ko/vd).

O6cepBaropust pacronoxeHa Ha BeicoTe 3250 M Hag ypoBHeM Mops. HaiiTu naBieHue Bo3ayxa Ha 3TOH
BeicoTe. Temmeparypy BO3[yXa CUMTaTh MOCTOSIHHON 1 paBHO#M 5°C. Mousipaast macca Bo3ayxa 0,029 kr/molb.
JaBnenue Bo3ayxa Ha ypoHe Mops 101,3 xI1a. (67,2 kIla).

KaxoBa BHYTpEHHSSI SHEPTUS 5 MOJIb 0THOATOMHOTO ra3a mpu 10°C?

Bozayminelii my3pipek AMaMeTpoM 2 MKM HaxOJWTCS B BOJIE Y caMOil ee moBepXHOCTH. OnpenenuTsb
IUITHOCTH BO3[yXa B ITy3bIPHKE.E€CIIA BO3AYX HaJ| IOBEPXHOCTHIO BOJBI

Bapwuanr 2.

B 0annone naxommiacs Macca m;=10 kr raza npu aasienuu p;=10 Mlla. Kakyto maccy Am B3sm u3
0aJuIoHa, eCly AaBJICHUE CTall0 PaBHBIM p,=2,5 MIla? Temneparypy raza cuntath HOCTOSHHOM.(7,5 KT).

Haiitin motHOCTH BO3AyXa: a) y MOBEpXHOCTH 3emun; 6) Ha BbICOTE 4 KM OT IMOBEPXHOCTH 3€MIIH.
TeMmmepatypy BO3yXa CUMTATh IOCTOAHHO# 1 paBHoii 0°C. (1,28 kr/m%; 0,78 kr/m’)

[Ipn wu30TEpMHUECKOM pACIIMPEHMH KHCIOpPOJA, COAEpXKAIIero KOJIWYECTBO BEIIlecTBa | MOIb,
nmeromiero temmeparypy 300 K, rasy Oputo mepemano konmdecTBO TerioTel 2 kJ[x. Bo ckombko pas
yYBEIMYHUTCS 00beM Taza?

Kakyto paboty Hamo coBepLIUTbh, YTOOBI BBIIYBas MBUIbHBINA Ty3bIPh YBEIMYUTH €r0 JHaMeTp OT 1 cM 1o
11 cm? CautaTh NPOLECC H30TEPMHUYECKUM.



2 kypc I cemecmp

Tewmsr 8-11
Tema 8. Dnexkmpocmamuxa.
Tema 9. Ilocmosinnblll 21eKMpUtecKuli mox
Tema 10. Macnemusm.
Tema 11. Henenue s1ekmpomacHUmMHOU UHOYKYUL.

Bapuanr 1.
1. Tpu 3apsna mo / wmxKakaXIbplii pacloyio)K€Hbl B BEPUIMHAX PAaBHOCTOPOHHEIO TPEYrOJbHUKA CO
ctopoHamu =20 cM. Haiitu cuny, neHCTBYIOIIYI0O Ha OJWH U3 3THX 3apsi0oB CO CTOPOHBI JIBYX APYTUX B
Ci Fz BO3JyXE€.

H 2. OnpenenuTh eMKOCTh O0aTapen KoHIeHcaTopoB, eciiu C;=6 Mx®; C;=4 mMx®d; C;=6

—| |—°B MK®D; C4=2 Mx®D; Cs=4 MxD.
H 4| Cs 3. JIBa pesmcropa c comporuBieHusMu R;=16 Om m R, =24 Owm, coennHEHHBIE
MOCJEI0BAaTENbHO JPYr C APYroM, MOAKIIOYEHbl K HCTOouHUKY ¢ DJC 12 B u

BHYTPEHHHUM compoTuBieHueM I = 2 Om. Ha mepBom compotuBnenun R; Beensercs mouHoCcTh Py, Ha
conportuieranu R, momuocTh P,. Uemy paBHO oTHOMmEHHE Py/P,?
4. DEKTPOH JIBIKETCA B OXHOPOJHOM MAarHMTHOM II0J1€ ¢ MHAYKuMer 4 w1 Halitn mepron oOpamenus
snekTpoHa. (me=9,1 10~ kr)
5. KakoBa MHAYKIIMS MarHMTHOTO IOJISI, B KOTOPOM Ha MpsIMOM MpoBoJ AnuHON 10 cM, pacmoioxeHHbII
oJ yrjioM 30° k TuHEMAM UHOyKUuy, aercteyet cuina 0,2 H, korna no Hemy OpoxoauT TOK 8 A?

3

Bapmuanr 2.
1. IBa 3apspa o [ mxKau ogud —! mxKapacnosio:KeHbl B BEpUIMHAX PABHOCTOPOHHETO TPEYTOJIbHUKA CO
cropoHamu =20 cm. HaliTu cuiy, IEHCTBYIOLIYIO HAa OQUH U3 MOJOKHUTEIbHBIX 3apsiIOB CO CTOPOHBI ABYX
JpYTUuX B BO3IYyXE.

2. Onpenenutsb SIEKTPUYECKYIO €MKOCTh 0aTraped KOHJIEHCATOPOB, €CIM OHH MUMET (¢, G, G
OJIMHAKOBYI0 €MKOCTb, paBHYO 0,8 MKD. H

3. [Ba pesuctopa ¢ comporuBineHusmMu R;=6 Om um R, =18 Owm, coemuHeHHBIE A B
MapajuieIbHO JIPYT C APYroM, MOAKIIoUeHbl K ucTouHuky ¢ 3JC 9 B u BHyTpeHHUM j
conpotuBiaeHueM ¢ = 2 Owm. Kakasg Bbpaensercds MOIIHOCTh HA BHYTPEHHEM

COIPOTUBJIEHNH I ncTouHnka J[C?

4. TlpoBogHuk [nmMHON 8§ cM, MO KOTOpoMy TedeT Tok cuiod 50 A, mepemectmncs Ha 10 cm
NEPIEHANKYISIPHO CHUJIOBBIM JIMHHUSIM OJHOPOAHOrO MarHuTHoro mousst ¢ uaaykuuwei 0,6 Tin. Haittu
COBEPLICHHYIO IIPH 3TOM PaboTy.

5. Ilporon B mMarHuTHOM mone ¢ mHAykuued 0,0/ Tn ommcan OKpyX HOCTh paguycoMm [0 cm. Haiigure
CKOpOCTb NpoToHa. (my=1,67 10" kr, g=+e)

2 kypc, 2 cemecmp

Tewmsr 12-14
Tema 12. Ocrosbl 2eomempuyeckoti ORMuKU.
Tema 13. Boanoeas onmuxka.
Tema 14. Keanmoevie ceolicmea usnyueHus

Bapwuanr 1.

1. KakoB npenensHBIN YTOM IpY MaJleHUH Jdyda Ha TPaHHUIly CTEKJIO-BOJIA, €CIIHM MOKa3aTellb MPEIOMIICHHUS
Boaml 1,33, crekna 1,557

2. Paccrosinue ot mpenmera o 3kpaHa 90 cM. ['le Hajo MOMECTHTh MEXIy HHMH JIMH3Y C (JOKYCHBIM
paccrostaueM 20 cM, 9TOOBI MTOJTyYUTh Ha SKPaHEe OTUYETIMBOE U300paxkeHue rnpeamera?

3. Beruncnute paguyc 5-i 30HbI OpeHens, eciau paccTOSIHUE OT UCTOYHHMKA 10 30HHOW IUIACTUHKU PaBHO
10 M, a paccTosIHUE OT IUIACTUHKY 10 MecTa HaOmoaenus pasHo 10 m. J{nmnna ol A=450 HM.

4. Ha nudpakiimoHHy0 penieTky HOpMallbHO MajaeT MOHOXPOMATHYEeCKUH CBET ¢ JUIMHOW BOJNHBI A = 0,5
MKM. Ha skpaH, Haxoasmmics OT pemeTKHd Ha paccTossHMA L = 1 M, ¢ OMOIIBIO JIMH3BI, PACIIONOKEHHON
BOJIN3M PELIETKU, TPOSHUPYETCs TUPPaKLMOHHAsI KApTHHA, IPHYEM TIEPBbIi ITaBHBIA MaKCUMYM HaOII0AaeTCs
Ha paccrosauu | = 15 cmor nenTpansuoro. Onpenenure nepuo d qTuGPaKIIHOHHON PENIETKH.



5. Ha moBepXHOCTh JUTHS TagaeT MOHOXpoMatudeckuid cBeT (A=310 am). UTOoOBI TIPEKpPaTHTh IMHUCCHIO
AJIEKTPOHOB, HY)KHO TPWIOKHUTH 33JepKUBAIONIYI0 pa3HOCTh moteHmanoB U He meHee 1,7 B. Ompenenuts
paboTy BeIxonaa A.

Bapuanr 2.

1. Haiitn mokaszateib MpeloMIICHHsS PyOWHA, €CITU MPeJeNbHBIA Yol MOJHOTO OTPaXKEHUs JUis pyOuHa
paBeH 34°.

2. ®okycHOe pacCTOSHHE TOHKOW CepruuecKord CUMMETPHUYHON JBOSKOBBIMYKIION JHH3BI PaBHO pagnycy
ee cepruecKrx MoBepxXHOCTe. ONpenenuTh MoKa3aTellb MPEJIOMIICHHUS N CTEKJIA, U3 KOTOPOro M3TOTOBJICHA
JIUH3A.

3. PazHocTh X012 IBYX BOJIH, HCIYIICHHBIX KOT€PEHTHBIMH UCTOYHUKAMH C OAMHAKOBOI Ha4aIbHOU (hazoit
0 JaHHOM TOYKM paBHa A/2. AMmnTyna KoineOaHusi B KaXAOW BOJMHE paBHA g. Torja aMmIuMTyna
Pe3yIBTUPYIONIETO KOJIeOaHUsl B 3TOM TOUKE BCIICACTBUE HHTEPPEPEHIINN BOJIH paBHA. . .

4. Mudpakunonnas pemérka umeeT 50 mrpuxoB Ha 1 mmanusel. [lox KakuMm yriiom BUAEH MaKCUMyM
BTOPOTO MOPsIIKa cBeTa ¢ AAUHON BOJIHBI 400 1m?

5. Byner i uMeTh MecTo GOTOIPQEKT y JHUTHUS, €CIH OH OCBENIACTCS MOHOXPOMATHUYECKUM CBETOM C
TUTHHOH BOTHBI 589 HM? (ABBIX=2,4 5B).

2 kypc, 2 cemecmp

Temsr 15-17
Tema 15. Boanosvle ceoticmsa eewjecmaa. dnemenmul K8AHMOBOU MEXAHUKU
Tema 16. Cmpoenue amoma
Tema 17. Cmpoenue amomHozo a0pa

Bapuanm 1
1. DneKTpoH IBIWXKETCS IO BTOPOil opOuTe atoma Bogopoaa. Haiitu mmHy BoHEI e bpoiins.
2. llpenmonaras, 4YTO HEONPENEIECHHOCTb KOOPAMHATBHI JBIXKyIIeWcsa yactuuel paBHa 0,1 MkM, HaidTh
HEOIpeAETICHHOCTh B ONPE/IEJIEHUH €€ UMITYJIbCa.
3. IIpu nepexoe 3IeKTpOHA BOJIOPOJHOTO aToOMa ¢ OJHOW M3 BO3MOXKHBIX OpOUT Ha JIPyTyro, Oojiee OJIM3KYIO K
SIAPY, SHEPrus aroma yMeHblaercs Ha 1,892 3B. OnpenenuTs AIMHY BOJIHBI U3IIy4YECHHUS.
4. HaliTm HanpsbKeHUeE, IPH KOTOPOM JIOJDKHA paboTaTh PEHTIeHOBCKas TpyOka, 4ToObl MUHMMAJbHAs BOJTHA
W3JTy4eHUs OblIa paBHA 2 HM.
5. OnpenenuThb Ae(EKT MACCHI, SHEPTHIO CBSI3U M YJCIBbHYIO DHEPTHIO CBS3HU sipa & .
6. SAnpo Topus Th33? npespaTuiock B AApo paaus Ra“: | Kakylo 4acTHILy HCITYCTHIIO HPHU 3TOM SPO TOpHs?
Bapuanm 2.
1. Ha¥itu nuHy BOJIHBI e Bpo#ist uist MOJNEKYIbI Telns, IBIDKYIIEHCS CO CpeTHEeH KBaJAPaTUIHONW CKOPOCTHIO
npu temneparype 40°C.
2. llpenmomarasi, 4TO HEONPENEICHHOCTh KOOPAMHATHI JABWXKYyLIeHcs dvactuubl paBHa 50 HM, HalTu
HEOIPEAEICHHOCTh B OIIPEEIICHUH €€ UMITYJIbCa.
3. OnpenenuTs ATUHY BOJHBI, COOTBETCTBYIOIIYIO TPEThEH CIIEKTpaIbHOM JTUHUU B cepru banbmepa.
4. Onpenenuts 3HEpruio (OTOHA, COOTBETCTBYIOLIETO IUHUH K, B XapaKTepUCTHYECKOM CIEKTPE TraJuIHs.
5. Onpenenuts JedeKT MACChl, FHEPIUIO CBA3U M Y/IEIbHYIO SHEPTHIO CBS3H sapa ;Mg
6. 3anuiumre SJACPHYI0 PEAKIUI0, NPOUCXOMAAIIYI0 Tpu OOMOapIUpOBKE AalOMUHHUS  (-4aCTHLAMHU U
COIPOBOXK/IAIONIYIOCS] BHIOWBAaHHEM HEM3BECTHBIX YACTHII, €CIIH B pe3yJIbTaTe MOMydaeTcs siIpo KpeMHHUs (CM.
MIEPHOANYECKYFO TaOJIHILY).

4.1.2 TectupoBanue
4.1.2.1. Ilopsaiook nposedenus u npoyedypa oueHueaHus

TectupoBaHre TMPOXOJAUT B THCHMEHHOW (GOpME WIM C HCHOJIb30BAHHEM KOMITBIOTEPHBIX CPEJICTB.
OOyuaromuiicss Mody4aeT ONpeneNéHHOe KOJIMYECTBO TECTOBBIX 3ajaHuil. Ha BbIlonHEHWE BhIgENsAeTCA
(uKCUpOBaHHOE BpeMsi B 3aBHCHUMOCTH OT KojJM4ecTBa 3aiaHuil. OLEHKa BBICTABISETCS B 3aBUCUMOCTH OT
MpOLIEHTa TMPaBHJIbHO BBHITIOJHEHHBIX 3afaHuid. Hmke mnpuBeneHsl npumepHbsie 3anaHus. [lomHbiii OaHK
TECTOBBIX ?,a)laHI/Iﬁ COACPKUTCA HA BJICKTPOHHBIX OGpaSOBaTeHBHHX pecypcax mo AUCHUILIMHE, PAaSMCIICHHBIX
Ha IJIOMIAJIKEe JUCTAaHIIMOHHOTO 00y4yenuss KOV:
https://edu.kpfu.ru/course/view.php?id=987; https://edu.kpfu.ru/course/view.php?id=1258;
https://edu.kpfu.ru/course/view.php?id=561; https://edu.kpfu.ru/course/view.php?id=3410,
https://edu.kpfu.ru/course/view.php?id=793.



4.1.2.2. Kpumepuu ouenueanus

18-20 6a/sI0B CTABUTCS, €CJIM Y 00yYAKOIIErOCs:
86% MpaBUIBHBIX OTBETOB U OoIIee.

14-17 6aa10B cTaBUTCH, €CJIM Y 00y4Yal0OIerocs:
Ot 71% 1o 85 % mpaBHIBHBIX OTBETOB.

11-13 6a/JI0B CTABUTCS, €CJIM Y 00yYAKOIIETrOCs:
Ot 56% 1o 70% mpaBUIIbHBIX OTBETOB.

0-10 6a/710B CTABHUTCS, €CJIM Y 00YYAIOIIErOCs
55% mpaBUIBHBIX OTBETOB U MEHEE.

1 xypc, 1 cemectp, Temsr 1-4.
Tema 1. Mexanuka. Beedenue. Kunemamuxa mamepuanvHol mouxu.
Tema 2. Jlunamuxa cucmemvbl MamepuaibHovlx moyex. 3aKkoHbl COXPAHeHUs.
Tema 3. Mexanuxa meepooco mena
Tema 4. Mexanuueckue Konebanus u 60aHbuL

Tema 1. Mexanuka. Beenenue. Kunemaruka MaTepruaibHON TOUKU.

1. Ha pucyHke n300paxeHbl rpadpuKki KOOpAUHATH IBYX Tell. CKOpOCTh
HEepBOro Tela OoJbIIe CKOPOCTH BTOPOTO Tella

1)B 1,5 pasza 2) B 2 pa3za
3)B 2,5 paza 4) B 3 paza

2. YpaBHeHue ABwkeHus tena x = 8 + t. CkopocTh Tena paBHa
1)0,5 m/c 2) Im/c  3)4wm/c 4) 8 m/c

4. Konery cTpenku 4acoB, JUIMHA KOTOpoi paBHa 1 cM, nepemectusics ¢ 12 yacoB Ha 6 yacoB. [Ipu 3Tom nyTs 1
MOJIyJIb TIEPEMEIICHNS KOHIIA CTPEITKH COOTBETCTBEHHO PaBHBI

1)6,28 cMmu 2 cM 2)3,14cmu4d cMm
3)6,28 cMu 4 cM 4)3.14cmu2cMm

5. KoopanHara MatepragbHONW TOYKH X MEHAETCS C TEYEHNEM BPEMEHH ICOrIacHO ypaBHEHHUIO
x = 6-2t(cm). Yepes 4 ckoopauHATa TOYKH CTAHET PaBHA

1) 2cMm 2) 8 cm 3)-4cm 4)-2 cm
6. U3 ypaBHerwmii: a) X = 4-2t°  6) x =t-8, B) v=4tr) v =2+ t*
OIMCHIBAIOT PABHOMEPHOE JIBM)KCHUE YPABHEHUS
1) 6) u B) 2)a)u 0) 3) Tombko B)  4) TONBKO O

7. Ha pucyHnke n3o0paxeH rpad)uk CKOPOCTH PaBHO3aMEJIEHHOrO ABMKeHUsA. CKOPOCTh U BpeMsl U3MEPEHBI B
eqununax CH.

[1yTs, npoiineHHBIN TEIOM 3a 4 ¢, paBeH
1) 45m 2)40 m 3)90 m 4)21m



9. YpaBHEHHeE IBIKCHIS Tela HMeeT BHI X = 3 - 2t + t3(m). HauanbHast CKOPOCTb M YCKOPEHHE Telia
COOTBeTCTBEHHO paBHE! 1) 2 M/c u 1m/c? 2) 3 m/c u -2 m/c’
3) -2 m/c u 1 m/c®4) -2 m/c u 2 m/c’

10.YpaBHEHHE ABIKCHHS IMEeT BUI x = 67 - 2t°(M). CKOPOCTB Teja CTaHeT paBHA HYITIO Yepe3
1)0,5¢ 2)1.5¢ 3)2c¢ 4$H3¢

11.Ha pucyHnke npeacTaBiieH rpaduk KOOPIUHATHI IBUKYIICHCS TOYKH.
B kaxoif MOMEHT BpeMeHH CKOPOCTh TeJla paBHA HYJIO?
1) t,2)t Atz M

XA

12.Yepe3 5 ¢ paBHOYCKOPEHHOTO ABMXKEHUS ¢ yckopeHueM 0,4 M/CZCKOPOCTI:
MaTepHaIbHOM TOUKH cTasa paBHa 6 M/c. HauanbpHas CKOPOCTh TOUKH ObLia paBHA
D1 m/c 2) 2,4 m/c 3)3,5 m/c 4) 4 m/c

13. Ilpu paBHOYCKOPEHHOM JBMXKCHHUU 0€3 Ha4allbHOW CKOPOCTH C YCKOpEeHHeM | M/c? Teno MPOLLIO NyTh 4,5
M. Ero ckopocts B KOHIIE ITyTH cTajla paBHA

1)2,25m/c 2)3m/c

3)5wm/c 4) 9 M/c

14.Ha pucynke n3o0pakeH rpaduK CKOPOCTH IEPEMEHHOTO ABIKEHUSI.
Monyne yCKOpeHHsI MaKCHMAaJIeH Ha POMEXYTKE BPEMEHU
1)0-t, 2)t-ts )itz-ty 4)ty-ts

b - -

\ 4

-
o
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o
o

15. Teno Opo1eHo ¢ 3eMIH 1O YITIOM K TOpu30HTY. CONpOTHBIIEHNE
JBIDKEHHUIO HE YUUTBIBaTh. ETro yCKOpeHHe B KaXJ0H TOUKE TPAeKTOPHUU HAIPABJICHO
1) mo KacaTenbHOI K TPaeKTOPHH
2) BHU3
3) TOpHU3OHTAIBHO
4) 10 paanycy K IEHTPY KPUBH3HBI TPACKTOPHU

16. Teno OGpomeHo ¢ 3emiu BBepX. Ha pucynke n3o0paxeH rpadux

HN3MEHEHUS MPOEKLUH €r0 CKOPOCTH Ha BEPTUKAIBHYIO ock OV B

3aBHCHUMOCTH OT BpeMeHHM ABHXKeHUsA. CONPOTHUBICHNUEM JBIKEHHIO

npeHeOpeus. CunTas OT MOMEHTa OpOCKa, TEJIO YIAAeT Ha 3eMIII0 4epes
1)2c¢ 2)3c¢3)6¢c 4)8c

17.Teno ynano c BEICOTBI 5 M 0e3 HauaIbHOM ckopocTH. CONpOTHBICHHEM
IBWKEHHIO MTpeHeOpeys. Ero ckopocts y 3eMiu Oblia paBHA
1)5 m/c 2) 10 m/c 3)20 m/c 4)25m/c

18. [iBa Tena IBMKYTCS CO CKOPOCTSIMU 4 M/C 1 3 M/C TIO B3aUMHO NEPIICHANKYIISPHBIM TpaeKTopusiM. Moaynb
WX CKOPOCTH OTHOCHTENIFHO JPYT APyra paBeH
D1 m/c 2) Swm/c 3)7 m/c 4) 25 m/c

19.YTo0BI IEPETUIBITE PEKY 3a KpaTdaiflliee BpeMs C OJHOM U TOH e CKOPOCTHIO, HAJl0 TPECTH
1) moa TYIBIM YIJIOM K TEYEHUIO 2) MepIeHANKYIISIPHO TEICHUIO
3) moJT OCTPHIM YTJIOM K TEYCHHUIO 4) HEeT BEpHOTO OTBETA




20. IBa moe3aa mIuHOM 110 50 M KaXAbIH ABMKYTCS 110 IMapajuIeTLHBIM pehcaM HaBCTPEUy IPYT APYTY CO
ckopocTssMu 36 kM/4 1 54 kM/4. OHU TIPOEITYT MUMO APYT APYyra 3a BpeMs
1)4c¢2)10c 3)16¢ 4)20c

21. Tloe3n muHOM 60 M, IBIKYIIUICS CO CKOPOCTHIO 36 KM/4, Bhexall Ha MocT juinHoi 540 M. OH chesier ¢
3TOr0 MOCTa Yepe3

1)6c 2)54c¢ 3) 1 mun 4) 4 mun
22. llepnon MUHYTHOH CTPEJIKH paBeH
1)30 ¢ 2)1 mMuH 3)30 Mun 4)1u
23. Ilepnon oOpamieHust CITUIBI Koyieca yBeandmics B 3 pa3. YactoTa BpamieHus Koieca
1) yBenuuunace B 3 paza 2) ymeHbIIiIack B 3 pasa
3) yBenmuumiach B 9 pa3 4) ymenpmmiace B 9 pas.

24 JIuHeltHast CKOPOCTh TOYKHM Ha 000€ Koneca pammycom 50 cm paBHa 10 M/c, a TUHEHHAs CKOPOCTh TOYKH,
JieKaleil Ha TOM ke pajauyce, 4To U nepsas, Ho Ha 10 cM Oimke K HeHTpy KoJjeca, paBHa

1)1 m/c 2) 5 m/c 3)6 m/c 4) 8 M/c
25.CKOpOCTh TIOCTYTATENBHOTO IBUKEHHS KATAIIETOCS 0€3 TIPOCKATb3bIBaHUS
KoJjeca paBHa V=1 m/c. Torna MrHOBEHHast CKOPOCTH VyTOUKHM, Jexalieid Ha KOHIIe M
TOPU30HTAIBHOTO pajuyca Kojieca (CM. pHC.), paBHA

1)0 2) 1 m/c 3) 1,4 m/c 4) 2 m/c

26. MatepuasibHas TOYKa, IBUrasich IO OKPYKHOCTH paauycoM 50 cm 3a Bpems 6,28
¢, copepurmiia 10 o6oporos. Ee nuHeitHast ckopocTh paBHa
1) 5m/c 2) 10 m/c 3)2m/c 4) 4 m/c

1
27.Teno paBHOMEPHO ABMKETCSI IO OKPY>KHOCTH B HANPABJICHUU YaCOBOM CTpeKku. B Touke A
€r0 UMITYJIbC COBMAAET 110 HAMIPABJIEHHUIO C HAIIPABIEHUEM. ..
HN1 2)2 3)3 44

28. Teno paBHOMEPHO IBMKETCS 110 OKPYKHOCTH B HaIlpaBJICHUH YacOBOU cTpenku. B Touke A

€0 YCKOPEHUE COBIAJAET 110 HAIIPABJICHUIO C HAIIPaBJICHUEM. . . ;
N1 2)2 3)3 4)4 ,

30.Teno paBHOMEPHO BUXKETCS 110 OKPYKHOCTH. Eciii ero ckopocTs yBEeIUYUTh B 2 pasa, a

IaMeTp OKPYKHOCTH — B 4 pa3a, TO BEIMYMHA YCKOPEHUS

1) yBenuuutcs B 2 pasza

2) yBenuuurcs B § pa3

3) ymeHbImHTCA B 2 pasa

4) ocranercs 63 M3MEHEHHS

(]

Tema 2. lnHaMHKa CHCTEeMbI MaTePHATBHBIX TOYeK. 3aKOHbI coxpaHeHus. Tema 3. MexaHuka TBepAOro
TeJIa

1. uepTHBIEC CBOKCTBA TEJIa XapaKTEPHU3yeT

1) macca 2)cuna  3) pabora 4) MOLIHOCTb *A
2. Ha pucynke nzo0paxeH rpaduk koopauHatel. PaBHOnEicTBYOmAs Beex
MIPIJIOKEHHBIX K Ty CHJI OyZeT paBHA HYJIIO HA IIPOMEXYTKE BPEMEHH & . :
0
1)0-t, 2t i
3Lty Htz-1 o : .' §ocd >

t B ta by t



3. Ha Teno noaeiicTBOBasIa HECKOMIIEHCUPOBAHHAS CHJIA. JTa CUJIa MOXKET
1) TOIBEKO M3MEHHUTH CKOPOCTH TEITa
2) TOJBKO JIepOPMHUPOBATH TEJIO
3) He MOXET HH U3MEHHUTh CKOPOCTh, HH JAe()OPMHUPOBATH TEJIO
4) MOX€ET U M3MEHUTH CKOPOCTh Tela, U 1e(hOPMHUPOBATH €I0

-
i
4. Kyma OyneT HalpaBIIeHO YCKOPEHHE Tela, ECIIM Ha Hero OyAyT IeHCTBOBATH CHIIBI,
M300paKCHHBIC HA PUCYHKE?
1)BieBO 2)BIIpaBoO 3)BBepx 4)BHU3
o~
5. Ha pucyHke n3o00paxeH rpaduk CKOPOCTH PaBHOYCKOPEHHOTO ABIKeHU Tena Maccoit 100 r. E

Ha teno peiictByer cuna

v,M/CAP e
‘8
i
g 1
4 --1—-r-—-|—--:
t ( 1 i
2-d--t-4-
1 1 1 1
—
0 1 2 3 4 ;¢
1)0,05H 2).0.1H 3)0,15H 4)0,2H

6. TTox AeicTBHEM CHIIBI Teno Maccoii 600 T mprobpeno yckoperne 2 M/c’. Kakoe ycKopeHie mprHodpeTeT Temo
Maccol 3 Kr moj ACHCTBUEM TaKOH ke CHibl?
1) 0, 2 M/c?2) 0.4 M/c?3)0,8 m/c®  4) 1,2 m/c?

7. 3a cKOJIBKO BpeMeHH NoA AeiicTBrueM cuiibl 1,2 H umnynbe Tena moxeT uaMeHnThest Ha 0,6 Kr © M/c?

1)0.5¢ 2)2¢ 3) 1,2 mun 4) 1 Mun
v, M/C 1;
8. Ha pucynke nzobpaxkeH rpaduk ckopocty Tena maccoit 500 r, nBmKymerocs 5
BHU3. Bec aToro Tena paseH
1)5,5H 2)7,5H L
3)8,4H 4)2,5H 10
st

0 2 4 6 ¢,
9.B npouecce ABMKXCHHUS aBTOMAIIMHbI IO IIOCCE CHJIa COMPOTUBIICHUS JIBM)KCHHUIO ’

cTajia paBHa CUIie TSrH ABUrartess. [Ipu 3ToM aBTOMOOHITH
1) cTan ABUraThCs ¢ yCKOpEHUEM
2) cTaJl IBUTaThCsl PABHOMEPHO
3) crai ABUraThCs C 3aMe/IICHUEM
4) ocraHOBHIICA

10. XKectrocts npyskunbl 50 H/m. Tog nefictBueM rpy3a Maccoid 1 Kr 9Ta npyXruHa yIUIMHATCS Ha
)5S cm 2) 10 cm 3)20 cm 4) 40 cm

11. Teno Maccoii 5 Kr IBUKETCS 110 TOPU30HTAIBHOM MoBepXHOCTH. K03 duimeHT TpeHus Tesa o HOBEpXHOCTh

0,8. Cuna TpeHus: MeXay TEJIOM U IIOBEPXHOCTBIO pPaBHA
1)4H 2)32H 3)40H 4)80H

12. Bpycok maccoit 400 ropuxkat kK BeptukaibHoi creHe cuitoit 4 H. Koadduuuent tpenns @ :

CKOJIBKeHUsI Opycka o cteHe paBeH 0,5. UToObI Opycok mepeMerniancs BBEpX paBHOMEPHO, K
HEMY HY>XHO NPHJIOKUTH HAIIPABIEHHYIO BBEPX CUILY

1)2H 2)4H 3)6H 4)3H >

13. Cuna Tsiru nBUraTens mno ropu3oHTaIbHOM qopore 50 kH, ero ckopocth 72 Km/4.



MoIIHOCTh JIBUTATEINS paBHA
1)100 kBt 2) 500 kBt 3) 1 MBt 4) 50 MBT

14.Ha pucynke n300pakeHbl rpaduKy 3aBUCHMOCTH PaBHOACHCTBYIOIICH CHII, ACHCTBYIOIINX HA TEJO, OT
BPEMEHH €T0 JABIKEHUS.

F Fa F F

a) b) <) d)

I'pacdrkom, COOTBETCTBYIOIINM PaBHOMEPHOMY H MPSIMOJIMHEWHOMY JBIDKEHUIO TeTa, SBIseTCs rpadux

a 2)b 3)c 4)d

15.C xakuM 1O MOZYINIO YCKOPEHHUEM TOPMO3HUT aBTOMOOMIIb IPH KO3 (hUIIEHTE TPEHUS O TOPU3OHTATIBHYIO

MOBEPXHOCTH 1occe, paBHoM 0,57
1)2,5 m/c? 2) 10 m/c? 3)8,5 m/c? 4) 5 m/c?

16.YpaBHEeHUE IBUKCHHS TeJIa MacCoi 2 KT uMeeT BUA: x = 2 + 3t. Bce BennuuHbl BeipaskeHsl B eauaunax CH.
Nmnynbc Tena paBeH
1) 2 xr * M/c 2) 4 xr * m/c 3) 6 kxr e M/c 4) 10 kr * M/c

17.Teno maccoii 800 r, nBUTasACh paBHOMEPHO, MPOILIO 3a 2 MUH IyTh 60 M. Ero kuneTnueckas sHeprus paBHa
1)0,1/x 2)1,21x 3)160/1x 3)16001x

18. Teno 6pomeHo BBepX. COMPOTHBIIEHNE HE YUUTHIBATh. 3aBUCHMOCTh KaKOM
BEJIMYMHBI OT BpeMEHH N300pakeHa Ha pUCyHKe?

1) cunel TsDKECTH

2) NOTEHIUAIBHON YHEPTUH

3) ummyibca Tena
4) KHHETUYECKOH SHEPTUU

E, 1}
19.3aBUCHMOCTE MOTEHMATIBHON SHEPTUH TENA OT BHICOTHI HA PUCYHKE TIOKA3bIBAET / .
rpaduk 3
1)1 2)2_3)3 4)4 2
20.CranbpHoilt mapuk maccoii 100 raOCoII0THO ynpyro yAapuics 0 METaJUIMYECKYIO 4
MOBEPXHOCTh, MAacca KOTOPOI Hen3MepuMo Oosbliie Macchl mapuka. CKopocTb 0 B

miapuka B MOMeHT ynapa 10 m/c, yron Mex/ 1y BEKTOPOM CKOPOCTH IApUKa 1
MEePIEeHANKYIISIPOM K 3TOH noBepxHOCTH 60°. MI3MeHeHne nMITysibca aprKa B pe3yJsibTare yjaapa paBHO
1)0,5krem/c  2)1xkrewm/c 3)2krem/c  4)4krewm/c

21. Kunetnueckas 3Heprus Tena Maccoi 2 kr paBHa 9 J[x. MMmynbc 3T0TO TEna paBeH
1)3 xrewm/c 2) 2 kr * m/c 3)4xrewm/c 4) 6 kr * M/C

22.Teno mMaccol 4 Kr ynano ¢ BEICOTHI 2 M C Ha4albHOW CKOPOCTHIO 4 M/c. CONPOTUBIIEHUE HE YUUTHIBaTh. Ero
KHHETHYECKast SHEPTHS MPU MPU3EMIICHUN paBHA

1)24]5x 2)48]Tx 3) 96 Jlx NH112[0x

23. Ha BepIinHe HaKJIOHHOW TIOCKOCTH JUTMHOH |moTeHIanbpHas sHeprus Opycka, COCKOJIB3HYBILETO C Hee,
Obuia £, a y OCHOBaHMsI HAKJIOHHOM IUIOCKOCTH OHa cTala paBHa E,. [Ipu cockanb3biBaHUM HA OpYCOK
JeiicTBOBaa CHiIa TPEHUs, paBHas

1) 1'E,/E, D(E,-EM  3)(E,-Egl  4) (E, +EQ)/

~Y



24. Ecnu paccTosiHAE MEXIy ABYMs MaTepHaTbHBIMU TOYKAaMH YMEHBIIUTH B 3 pasa, TO IPH 3TOM CHJIa
TATOTEHHS UX JPYT K APYTY

1) ymenpmmtes B 3 pasa

2) yBenuuurcs B 9 pa3

3) yBenmmuurtcs B 3 paza

4) ymensmuTes B 9 pas

25. Ha teno nozaeiicTBoBasa napa CKOMIIEHCUPOBAHHBIX CHUJ. DTH CHIIBI MOTYT
1) TOJBKO MU3MEHHUTH CKOPOCTH Telia
2) TOIBKO JIeOPMUPOBATH TEIO
3) He MOXET HU M3MEHHUTh CKOPOCTh, HU Ie(OpPMHUPOBATH TEJIO
4) MOXeT M U3MEHHUTh CKOPOCTh Tella, U 1e(hOPMHUPOBATH ET0

v, M/C 1;
26. Ha pucynke nzobpaxkeH rpaduk ckopoctu Tena maccoit 500 r, npmxymerocss 20
BBEpX. Bec aToro tena paseH 15
1)5,5H 2)7.5H "
3)8,4H 4)2,5H
st
27. 3aK0H COXPaHECHHSI MEXaHUYECKON YHEPTUH BBHIOIHICTCS IPU o3 4+ 5 .,

1) aBGCONOTHO YIIPYTOM yape

2) abCONIOTHO HEYIPYTOM yaape

3) MrOOBIX CTOJIKHOBEHUSAX

4) 11000M MEXaHUYECKOM JIBUKCHUH

28. 3aKOH COXpaHEHHs HUMITYJIbCa HE BBIMOIHIETCS
1) mpu aOCONIOTHO YIIPYTrOM yaape

2) mipu a0COTIOTHO HEYIIPYTOM yAape

3) ipu TFOOBIX CTOJIKHOBEHUSX

4) B He 3aMKHYTBIX CHCTEMax

Tema 4. Mexannyeckue KoueOaHust ¥ BOJHBI

72 -
1. CKOpOCThb Tela, COBEPINAIONIEro rapMOHHYeCcK e Konebanus, MeHsercs 1o 3akony U =3-1077sin 27t | rpe
Bce BenMuuHbI BeipakeHsl B CU. KakoBa ammnTyzaa konebanuii ckopoctu?

1) 3em/c 2) 3m/c 3)2cm/c  4)2mm/c
2. Tepuos KoneGanuit IpyXUHHOro MasTHuKaA lc. Kakum 6yzer > ™ 4
nepuoA KojeOaHuil, eciy Maccy Tpy3a MasiTHUKA U dKECTKOCTh 4
.
NpY>KUHBI YBEIMYUTH B 3 pa3a? AlEEN /
<
1) lc 2)3c¢ 3) 6¢ 4) 9c. \ /
0 o[z o[a] e
3. Ucnonp3ys rpadyk 3aBUCUMOCTH KOOPIUHATHI KOJEOTromecs 2 /
TOUYKHU OT BPEMEHH, OINpPEIEeTUTE ePHO] KOIeOaHni A\ ,/
-4 1
1)0,1c 2)0,2c 3)0,3c 4) 0.4c
\ A4, cm
4. Ha pucyHKe npeAcTaBieHa 3aBUCUMOCTb aMIUTUTY/IbI 10
YCTAaHOBUBIINXCA KOJICOAHUH MasiTHUKA OT YaCTOTEI
BBIHYKJaromei cuitbl. OTHOIIEHHE aMIUTUTY/IbI KOle0aHui Ha :
PE30HAHCHOM yacToTe K aMIunTyae Ha yactote 0,5 ' paBHO
1) 10 2)2,5 3)5.5 4) 4,5 4 N
2 B
0—95 Y e B )




4. C BepToseTa, HAXOASAIIETOCS Ha BEICOTE 165M, onpexaensercs riryonHa o3epa. CKOpOCTh pacipoCcTpaHEHUs
30HAMPYIOIIEro CUrHana B Bo3ayxe 330m/c, a B Boge 1500m/c. CurHai Bo3BpaliaeTcs Ha OOpT BEpToJIeTa yepes
1,1c. 'myOuna o3epa paBHa

1) 200m 2)150m 3) 125m 4) 75m

5. Ilo moBEpXHOCTH BOJIbI BJIOJIb OCH X PACIPOCTPAHSIETCS BOJHA. A
OnpenenuTh CKOPOCTh BOJIHBI, €CJIA IEPUO]T KOJICOaHUN TOYKH,
HaxOIAIIEHCs Ha TTIOBEPXHOCTH BOJBI, paBeH 1,5 c.

1) 4wm/c 2) 6m/c 3) 8 m/c4) 10m/c 0 2l 5

6. [1o mOBEpXHOCTHU BOJIBI BAOIH OCH X PAaCIPOCTPAHSICTCS y BOJTHA.
OnpenenuTh CKOPOCTh BOJIHBI, €CJIM YaCTOTa KOJICOaHUH TOYKH, r

HaxOIAIIEHCs Ha TTIOBEPXHOCTH BOJBI, paBHa 21 11. /\ / \

1) dw/c 2) 6m/c 3)24mlc  4) 10m/c 7 5\]2 lv v L

7.'apMoHHMUecKue KoJeOaHusl MaTepHalibHOM TOYKU OMUCHIBAIOTCS ypaBHeHUEM X = 0,02 cos(6 ©t + 7/3) (M).
Onpeenure 4acToTy KojeOaHuii.
1) 1/6 Ty 2) 0,02 T'a 3)6nTu 4)3 T

8. KonebarenpHoe IBMKECHUE MAaTEPUATBHON TOYKH OMMCHIBACTCS YPAaBHEHUEM
X =10 cos (20 nt + n/4) (m). Halinure KoopanHATY TOYKH B HAYAIBHBIII MOMEHT BPEMEHH.

9. Maremarudeckuii MasTHUK Kosiebnercs ¢ yactoroi 0,1 k['1. 3a kakoe BpeMst MasiTHHK coBepIIUT 10 TONHBIX
KoseOaHui.
)10c  2)lc 3)0,1c 4)0,01c

10. 3a Kakyro 4acTh IepruoJa MaTeMaTHUECKUH MasITHUK MTPOXOUT ITyTh OT MOJIOKEHUS pABHOBECHS /IO BBICIIEH
TOYKHU TPAEKTOPHUHU.
1) 1/4 2) 1/8 3)1/6 4)1/2

11. MarepuanbHasi TOUYKa COBEpIIIAET TAPMOHUYECKHE KOJIEOaHHsI 110 3aKOHY
X =0,02 cos(nt + 1/3) (M). Onpeaenute HANOOIBITYIO CKOPOCTh TOUKH
1) 0,02z m/c  2)0,2 m/c 3) 0,2/ m/c
12.Kak u3MeHuTCs nepuo1 Kojaebanuii MaTeMaTHIeCKOr0 MasTHUKA, €CJIM €T0 ITMHY YMEHBIIUTS B 4 pa3a, a
MaccCy Tpy3a YBEIHYUTh B J[Ba pasa.
1) yMEHBITIUTCS B 2 pa3a 2) yBenuuHTCs B 2 pasza
3) ymenpmmTea B 4 pasza 4) yBenuunred B 4 pasza

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. | 11. | 12.
1 1 4 4 3 3 4 70 |3 1 1 1

1 xypc, 2 cemecTp.
Temer 5-7 .

Tema 5. OcnosHble npedcmagnenus MONEKYIAPHO-KUHEMUYeCKoU meopuu 2a3oe
Tema 6. Ocrosbl mepmMoOUHaAMUKY
Tema 7. Peanvhuvie cazvl u scuoxocmu. Teepovie mena.

1. ITousTHE «HMICATHHBIN Ta3» MPUMEHUMO TOTAa, KOTa MOXHO IMMPEeHEOpEYb:
a) MOTEHIIMAITBHOMN SHEPTUeH YacTHI
0) KHHETUYCCKOH dHEpTUeH YacTHIl



B) MTOTCHIIMAIILHON YHEPTUEH YACTHUIT M MIX pa3MepamMu

T') Maccoi JacTHII.
2. Kakas u3 mpuBEACHHBIX HWXKE (DOPMYIN SIBJIIETCS OCHOBHBIM YPaBHEHHUEM MOJICKYJISIPHO-KUHETHUCECKOM
TEeOopUH ra3op?

1 o2 \ = m
a) v=N/N, 6) 4 =myNy B)p 3anU r) P H
3. OmuH MOJTb BEIIIECTBA PABEH...
a) KOJIMYECTBY BellecTBa Maccoi 12 rpaMMoB;
0) KOJIMYECTBY BEIIECTBA CHCTEMBI, KOTOPAs COACPIKUT CTOJIBKO K€ CTPYKTYPHBIX 3JICMEHTOB, CKOJIBKO

COZIEPKUTCS B U30TOIIE yriepoaa Ci2 maccoii 12 TPaMMOB;
B) KOJIMYECTBY aTOMOB U MOJIEKYJI, KOTOPOE COIEPKUTCS B IFOOOM BelecTBe Maccor 12 rpaMMoB;

C

RT

T') KOJIMYECTBY CTPYKTYPHBIX 3JIEMEHTOB B H30TOIIE yIiIepoaa
4. 30X0pHBII MpoLIecC ONMUCHIBAETCS YPaBHEHUEM:

12 Maccoil 12 rpaMMoB.

p
v
)44 P 4
—— =const — = const — =const _
a) T 6) T B) T 1a)pV = const
8. Ilpomecc, mpeacTaBICHHBINH Ha rpaduKe CIpaga, ...
a) n300apHBIH 0) M30XOPHBIH B) U30TEPMHUUYECKUI
6. YpaBHEHHE COCTOSHUS ISl IPOU3BOJIHLHOTO KOJIMYECTBA H/SATEHOTO ra3a;
m pV
pvV =—RT —— =const
a) u 6) PV =RT g) T r) P=nkT

8. bapomerpuueckast ¢popMmylia ycTaHaBIMBAaET 3aBUCUMOCTh JaBJI€HHUS aTMOC(epbl OT BBICOTHI HaJl YPOBHEM
Mopsi:

a) IpU HEM3MEHHOW TemIepaType

0) nipu yObIBaroIIEH TemMImepaType

B) NP BO3PACTAOLIEH TeMIlepaType

T) JUIA TIPOM3BOJIBHOM TeMIIEpaTyphl
8. Ecin Mostexyia obnazaer i crerneHsMu CBOOOBI, TO CPEIHSS SHEPT U MOJICKYJIBI:

kT g3

; r) 2

1
a) & =kT 0) 2 B) 2
9. Muddysus — 3To mporiecc
a) MPOHUKHOBEHHs OJJHOTO Ta3a B O0BEM, 3aHSATBHIH JIPYruM Ia3oM ABHXEHHS MOJICKYJ M3 OJHOIO CJIOS B
JIpyrou
0) nmepeHoca UMITyJIbCa yIopsI0YEHHOTO
B) BBIPaBHUBAHMS KOHLIEHTPALIUY ra3a BO BCEX TOUKAX MPOCTPAHCTBA
I') BBITECHEHUSI OJIHOTO Ta3a JIPYTHM U3 JIAHHOTO 00beMa IPOCTpaHCTBa
10. TepBbIii 3aKOH TEPMOJMHAMHUKH YCTAHABIUBACT CBSI3b MEXKILY:
a) TEIUIOTOU U paOOTOM.
0) BHyTpeHHEel 3Hepruel CuCTEMBI H padoTON
B) BHYTpPEHHEN 3HEPTHUEN CHCTEMBI U TETIOTOM
') BHYTpPEHHEW SHEpPrueil CHCTEMBI, TEIUIOTON U paboToii;

ikT

11. JIxst kaxoro mporiecca nepBblii 3aK0H TEPMOAMHAMUKH 3aITMCHIBAETCS KaK dQ=d4,
a) M30XOPHOTO 0) M30TEPMUUYECKOTO  B) M300apHOTO T) aauabaTHOTO

12. BwiGepute ¢pa3zy, B KOTOpOil NpaBWIBHO OOOCHOBaH OTBET Ha Bompoc: «Bo3MoxkeH 5u mporecc
TEII000MEHa, €JMHCTBEHHBIM Pe3yIbTaTOM KOTOPOro ObUIa OBl Iepejadya dSHEPTUU OT XOJOJHOTO Tella K
ropsraemMy?»

a) HeBo3morkeH, Tak Kak HapylaeTcsi 3aKOH COXpaHEeHHs SHEPTUH.

0) HeBo3MoKeH, Tak Kak HapyLIaeTcs MEepBbIH 3aKOH TEPMOIMHAMUKH.

B) HeBo3moxeH, Tak kak HapylaeTcst BTOPOH 3aKOH TEPMOAMHAMUKH.



r) BosmoxkeH, Tak KaK BBIIOJIHSETCS 3aKOH COXPAHEHUs SHEPTUH.
13. TonmuHa MOBEPXHOCTHOTO CJIOS paBHA
a) paguycy MOJIEKYJIIPHOTO JeHCTBUS
0) a3pdexTuBHOMY AHAMETPY MOJIEKYIIBI KHUIKOCTH
B) CpeHEMY pajinyCy MOJIEKYJ KUAKOCTH
I') MEKMOJIEKYJISIPHOMY PACCTOSIHHIO
14 KanunnspHble SBIEHUS - 3TO
a) POLIECC OTPhIBA KAIUIM OT [IOBEPXHOCTH TBEPIOIO TEIa
0) sIBJIEHUS CAMOIPOM3BOJIBHOTO OJHSTHUS MIIH OIyCKaHUS KUAKOCTH IO Y3KUM KaHajlaM U TpyOKam
B) IBM)KEHHUE KHUJIKOCTU BHYTPH KallWIIISIpa
T') IPOIIECC CaMOIPOM3BOIBHOTO MEPEX0/1a U3 KUIKOTO COCTOSHUS B Ta3000pazHoOe
18. MomspHas KoHIIeHTpanus B 3akoHe BauT-I"odda — 310 oTHOIICHME
a) Macchl PaCTBOPEHHOTO BEIIECTBA K 00bEMY
0) Macchl PacCTBOPEHHOTO BEIIECTBA K MACCE PACTBOPHUTEIS
B) YHCJIa MOJIEH pacTBOPEHHOTO BEMIECTBA K OOIIEMY YHCITYy MOJIEH B 00beMe
T') KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA K 00bEMY
16. Paznuiumne pu3nvecknx CBOWCTB B Pa3MUHBIX HANPABICHUIX — 3TO
a) U30TPOITHS
0) U3PHTpOIHSA
B) aHU30TPOIIHUS
18. YeM 00yCIOBIICHBI CHIIBI IPUTSHKEHUS] B MOHHBIX KpHCTaax?
a) HaJIMYIHUEeM CBOOOHBIX JIEKTPOHOB, 00Pa3YIOIINX dIEKTPOHHBIN Ta3
0) PNEKTPOCTATUYECKUM MPUTSHKCHUEM Pa3HOMMEHHBIX 3apsi/IOB
B) JICKTPOCTATUYCCKUM MPHUTSHKEHUEM OJTHOMMEHHBIX 3apsiI0B
I') HE3HAYUTEIbHBIM CMELICHUEM JIEKTPOHOB B 3JIEKTPOHHBIX 000JI0YKaX aTOMOB
18. PaBHOBecue nByx (ha3z n3obpaxkaercs Ha (pa3oBoil muarpamme
a) OKpY>KHOCTbIO  0) TOUuKOU B) OTPE3KOM MpSIMOM T JTMHHUEH
OTBeTHI K TeCTy 2

1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 (16 |17 |18

2 B b 0 8 a a 0 a 2 0 8 a 9] 2 8 9] 2

2 kype, 1 cemectp
Temur 8-11
Tema 8. Dnekmpocmamuxa.
Tema 9. IlocmosanHwlll 21eKMpuUdecKuti mox
Tema 10. Mazuemusm.
Tema 11. HAenenue snekmpomacHUmMHoOU UHOYKYUU.

Tema 8. JurekTpocraruka.
1. IIpu aneKkTpu3aliuy Te BHIOTHAETCS:
a) 3akoH KyioHa; 0) 3aKOH COXpPaHEHUS IICKTPUIECKOTO 3aps/ia;
B) 3aKOH M3MEHEHHUS MAcChl TeJl, BRI3BAHHOTO IepepacipeielieHus 3aps/ia MeXIy TellaMu;
T') 3aKOH IepepacnpeieieHus] BCETro 3apsijia B CTOPOHY OOJIBIIETo Tela.

2. ®opmyna 3akoHa KynoHna, onpenenstonero cuiy B3auMOIeHCTBUS 3apsJI0B B BaKyyme?
F = 1 q1q2 IE _ 1 0.9, E F= 1 4,9, IE — 1 0.9, E
2) Are, e’ 6 4w, e’ r' g AE, T ’ n  Am, 1 r'

3. Kakoe u3 mpuBeICHHBIX HIKE BEIPAKEHUN OMPEIEISIET HAIPSKEHHOCTD JICKTPHIECKOro mosi? Beibepute
MPaBUWIbHOE YTBEPKICHHUE.
a) Ou3ndeckas BeJTMYNHA, PaBHAS CHIIE, JCHCTBYIOIICH Ha S UHUIHBIN MTOJIOKUTEIBHBIN TOYCUHBII
3apsii.
0) ®usnveckasi BeIMYNHA, XapaKTEPU3YIOMIasi CIIOCOOHOCTh TeJla K JEKTPHYSCKUM B3aUMOICHCTBHSIM.
B) du3nyeckas BeIMYMHA, XapaKTEPHU3YIOIas CIIOCOOHOCTh OISl COBEPINATh paboTy 10 IepeHoCy
3JIeKTpUIecKoro 3apsiaa B 1 Kir u3 oHO# TOUKH OIS B IPYTYIO.




4. CuoBbIe JIMHUH JIEKTPOCTATHICCKOTO TIOJIS:
a) 3aMbIKAIOTCs APYT Ha ApYTa; 0) nmepeceKarTCs MPU 0COOBIX YCIIOBUSIX;
B) HUKOT/Ia HE MEPECEKAIOTCH; T') BCET/Ia IePeCeKaroTCsl.

5. DIEKTPUUYECKUN TUTIONH — 3TO:
a) CUCTeMa, COCTOSINAs U3 OJJUHAKOBBIX 110 BEIMYMHE U 3HAKY TOUCUYHBIX 3apsI0B
0) crcrema, COCTOSINAS U3 OJIMHAKOBBIX 110 BEJIMYMHE ¥ MTPOTHBOIIOJIOKHBIX MO 3HAKY TOYCUHBIX
3apsIIoB
B) CHCTEMa, COCTOSIIAs U3 IBYX OJJMHAKOBBIX IT0 BEJIMUMHE M 3HAKY TOUYCUHBIX 3apPSJIOB
') CUCTEMa, COCTOSIIIAs U3 IBYX OJMHAKOBBIX 110 BEJIMYMHE U IPOTHBOIOJIOKHBIX 110 3HAKY TOUYCYHBIX
3apsIIoB

6. TeopeMa Faycca JJIs1 CUCTEMBI N 3apsA 0B 3alIMChIBACTCA. . .

_ _ DndS = qi Ends = qi
a)§Dno|s_qn 6)@_§Dnds B)§ Zl r)§ 21 |
7. IloTeHuman nosms, co3aBaeMoro TOUSYHBIM 3apsiIoM ( Ha paccTosHUH R
2 W
p=— : p=— p=—

a) _47ZE‘OR 6) 47225‘0R B) 47ZE‘OR2 F) g

8. ®opmyna, cBA3BIBAIOIIAs] HAPSYKEHHOCTh U MMOTEHLMAN JIEKTPOCTaTHUECKOTO MOJIA. . .
" g_do g-_do _
a) E=grad ¢ 6) dn B) dt r) E=-grad ¢
9. HampspkeHHOCTh pe3ybTHPYIOLIErO OISl BHYTPH HOJIOTO IPOBOJHHUKA, IOMEILIEHHOTO B
3JIEKTPOCTATHUYECKOM I10JI1€
a) HarpaBJieHa IPOTUBOIOJIOKHO HANPSKEHHOCTH BHEIITHETO OIS
0) HampaBJicHa TaK e, KaK HAIPsDKCHHOCTh BHEIIHETO OIS
B) paBHA HYJIIO
T') 3aBHCUT OT BEJIMYUHBI BHEIIHETO MO
10. B HOHHBIX KpUCTaIJIaX MOJSAPU3aLNs 00eCeunBaeTCs:
a) HAUINYMEM CBOOOIHBIX HOCUTENEH 3apsia;
0) CIIBUTOM TIOJIOKHUTEIBHBIX U OTPULATEIbHBIX TOAPEIIETOK;
B) BO3HUKHOBEHHEM MHIYIIMPOBAHHBIX AUIIONEH;
') OpHEHTAIMEN TUTIONEH BIOJIb 3JEKTPHUECKOTO IOJIS.
11. AusnexkTpuieckoi MpOHULIAEMOCTH CPEIb
a) TMOKa3bIBAET, BO CKOJIBLKO pa3 BO3PACTAET CHJjla B3aUMOCHCTBUSA ABYX TOUEUHBIX 3apsA0B B Cpejie
OTHOCHTEJIFHO BaKyyMa
0) moKa3bIBaET, BO CKOJIBKO pa3 HANPSDKEHHOCTH TOJIS B BaKyyMe OOJIbIIe, YeM B AMIJIEKTPHUKE
B) OTpaKaeT CTENEeHb PEaKIy Cpe/ibl Ha BHEIIHEE BO3IEHCTBUE IJIEKTPUUECKOTO TOJIS
T') XapaKTepU3yeT CTeNeHb MOISIPU3AUH TUAIEKTPUKA
12. DHeprust yeAUHEHHOTO 3apsHKEHHOI0 IPOBOAHUKA onpeaessieTcs no Gopmyse

2 2 2
W:mu =mgh W:Ci:q_ql):q_
a) 2 B) 2 2 2C
CU 2 U 2 1 n
6) 2 2 2C r) 253
13. IIeutMHKA, UMEBIIIAS TTOJIOKUTENBHBIN 3apsi +e, oTepsiIa OAUH IEKTPoH. KakuM cTair 3aps1 MBUTHHKH?
a) —2e 0)—¢ B) 0 r) +2e

14. Kak u3MeHUTCSI MOAYJIb HAPSYKEHHOCTH JIEKTPUIECKOT0 MO, CO3JAHHOTO TOUEUHBIM 3apsIioM, IIPH
YBEIMYEHHUH PACCTOSHHS OT 3TOTO 3apsia 10 Touku HaOmroaenus B N paz?
a) yBenmmuutces B N pa3 B) yBemmuntces B N2 pa3
0) ymeHbmuThes B N pas r) yMeHpmuTECS B N° pa3
15. Ilorennman B Touke A anekrpudeckoro nois pased 100 B, morenunan B Touke B pasen 200 B. Kakyro
paboTy COBEPIIAIOT CHIIBI SJIEKTPUYECKOTO TOJIS IpU TiepemeIeHuu 3apaaa 5 MKir u3 toukn A B Touky B?
a) 0,5 JIx 0) —0,5 JIx B) 0,05 JIx r) —0,05 JIx



| J
I I I—'_
16. DNEeKTPOEMKOCTh CUCTEMBI KOHJCHCATOPOB, N300paKEHHOW Ha PHCYHKE, paBHa 6 MKD. DIeKTpoeMKoCcTH

BCEX KOHJICHCATOPOB PaBHBI MEXTy COOO U paBHBI
a) 2 Mk® 0) 3 Mx® B) 4,5 Mx® r) 9 Mk®

OTBeTEI
13. | 14. | 15. | 16. | 17. | 18. | 19. | 20. [21. [22. [23. [24. | 25. |26. |27. | 28.
b r a B r B 0 r B §) §) B r r §) r

Tema 9. IlocTOAHHBIN JTEKTPHYECKUI TOK.
1. 3a HanpaBIIeHUE TOKA IPUHUMAETCS Ipeiid
a) OTPHULIATENFHO 3aPSHKEHHBIX YaCTHUI]
0) He3apPsHKCHHBIX YaCTHI]
B) TIOJIOXUTEIBHO 3apsKEHHBIX YaCTHUI]
T') KaK TOJOXHUTEIHHO, TaK U OTPUIATEIHHO 3apsKEHHBIX YaCTHII.

2. OTHOMIeHNE 3apsiaa dq , IEPEHOCHMOTO Yepe3 MONepeYHOe CEUeHHE MTPOBOIHMKA 32 MHTEPBAI BPEMEHHU dt
K TOMY HHTEPBaITy BpEMEHH, HA3bIBAIOT
a) TNIOTHOCTBHIO TOKA 0) compoTHUBICHHEM B) CHJIOH TOKa T) IIOCTOSTHHBIM TOKOM

3. Kakoe u3 mpHBENEHHBIX HMXKE BBIPAKEHUH MOXKET CIYXKHUTb ONpEAENICHHEM IOHATHS 3IIEKTPHUUECKOE
comnpoTuBieHre? Beibepute npaBuiIbHOE YTBEPKACHHUE.

a) CBOICTBO MPOBOJHIKA OrPAaHIUYNBATH CHITYy TOKA B IICTTH.

0) dusnueckas BeJIMYMHA, XapaKTEPU3YIOIIasl ISHCTBUE TOKA.

B) ®usnueckass BEIUYNHA, SBISIOMIAACS SHEPreTUYCCKON XapaKTEPUCTUKOM DIEKTPUUECKOU IEIH.

r) Ousnveckas BeIWUYWHA, SBISIOIMIASACS CHJIOBON XapaKTEPUCTUKON DIEKTPHUECKON ETH.
4. 3axon Oma B muddhepeHnnanbHON popMe UMEEeT BHI:

U
| =— - = )
a R o) j=nque) J=1E  pd=)E
5. B cxeme, nzo0paxenHoit Ha pucynke, 9JIC uctounuka paBHa £ 1 r
it
—+Ir
a)E:IR+Ir 6)E=IR—Ir B)E:Ir—IR rE=R I R
6. PaboTa 21eKTpUIecKoro ToKa Ha y4acTKe IETH ONPEACIIICTCS CISAYIONINM BhIPAXKEHUEM. —

Bri6epuTe npaBUIIbHBIA OTBET.
a) A=1U 6) A=IUt g A=IR ) A=I°R
7. CoracHo 3JIEKTPOHHOM TEOpHUEi TIPOBOMMOCTH METAILIOB, BEJIMUYHHA j/€N MPeICTaBIsIeT CO00i
a) y/IeTbHOE COMTPOTUBIICHUE
0) CpeHIOI0 JIMHY CBOOOIHOTO mpodera
B) CPEIHIOIO0 CKOPOCTh HAIPABJICHHOI'O JIBHXKEHUS SJICKTPOHOB
T') CHJIy TOKa Ha Y9aCTKE IETIH.
8. DHepreTrdecKue 30Hp BOHUKAIOT B PE3yJIbTATE:
a) pacIIeIUICHHs TUCKPETHBIX YPAaBHEHWM SHEPTHUU DJIEKTPOHA B aTOMAaxX IMOJ BIUSHUEM B3aMMOJICHCTBHS
aTOMOB B peEIIeTKE.
0) pacuieruieHUs TUCKPETHBIX YPAaBHEHWH DHEPTUU D3JCKTPOHA B aTOMax IMOJ BIHMSHUEM BHEIIHETO
3JIEKTPUIECKOTO TIOJIS.
B) pacCHICIJICHHS IVCKPETHBIX YPaBHEHWH SHEPTrUU AJIEKTPOHA B aroMax IOj BIUSHUEM MEXaHWYECKHX
BO3JICUCTBUM.
T') pacIIeIuIeHus] IUCKPETHBIX yPaBHEHUI SHEPTHH JIEKTPOHA B aTOMax MPHU HarPEeBaHWU KPHUCTAIIIOB.
9. Kaknumy 0CHOBHBIMH HOCUTEISIMHU QJICKTPUYCCKOI'O 3apsaa MOXET CO31aBaThbCA TOK B n-HOHprOBO)IHI/IKaX?

a) MpOoTOHaMHu  0) MOHAMU B) JIBIPKaMHU T') SJIEKTPOHAMU
10. ITomynpoBOAHUKOBBIN TUOA — 3TO YCTPOUCTBO, colepKaliee
a) J1Ba p-N — repexo B) TpH p-N — Nepexojia;

0) onuH p-N — epexon T') 4eThIpe p-N — mepexoa.



11. Eciu yBenWYUTh IJIMHY TPOBOJHUKA BABOE, HE M3MEHSS MPUIOKEHHONW K HEMY Pa3HOCTH MOTEHIMAJIOB U
MIOTIEPEYHOTO CEUEHHSI TPOBOIHMKA, TO TUIOTHOCTH TOKA B TIPOBOTHUKE

a) YMEHBIIUTCS B 2 paza B) YBEJUUUTCA B 2 pa3a

0) He U3MEHHTCS r) yBenu4urcs B 4 pasza
12. T'anpBarnueckuii anement ¢ DJ(C 1,68u BHyTpeHHUM comnpoTtuBieHneM 0,3 Om 3aMKHYT MPOBOJHHUKOM

conpotusiacHueM 3,7 Om. Cuita ToKa B 1IN paBHA
a) 0,34, ©6)044;, B)254;, 1)644
13. Tlpu yBemu4YeHWH HANpPsDKEHWS HA HEKOTOPOM ydyacTKe IIemd B 3 pasa BbIienseMas Ha 3TOM y4acTKe

MOIITHOCTH TOKa
a) He U3MEHUTCS B) YBEJIMUUTCSA B 3 paza

0) yBemTUInTCS B V3 pas T) yBenn4uuTcs B 9 pas
14. PasmepHOCTBIO BEIpakeHust (j2pS)/], Tie j — IIIOTHOCTD TOKA, p— yIeIbHOE CONPOTHBICHUE IPOBOIHKKA, | 1
S — IMHA ¥ TIoNepeYHOoe CeueHUe MPOBOAHKKA, B cucteMe CU sBnseTcs
a) Bt 0) dx B) OM r) B
Kom |1 |2 |3 |4 |5 |6.|7 |8 |9 |10. |11 |12. |13
bl
B1 B B a B B |a|B |a |r |0 a 0 r

Temwt 10-11. Macnemusm. HAenenue r1eKMmpoOMazHUMHOU UHOYKUUU

Bapuanr 1
1. Equanneit marautHoro rmoroka B CU sBisieTcst
1)Iu 2) A/m 3) B6 4) Tn

2. JIpa mapaienbHbIX IPOBOJHUKA, TI0O KOTOPHIM TEYET TOK B OJTHOM HAIPABJICHUH, IIPUTITUBAIOTCS. ITO
O0OBSACHSETCS TEM, YTO...

1) TOKM HEMmoCpPeACTBEHHO B3aMMOAECHCTBYIOT JIPYT C APYTOM

2) SAEKTPUIECKHUE OIS 3apsA0B B MPOBOJIHUKAX HEIIOCPEICTBEHHO B3aUMOICHCTBYIOT APYT C APYTOM

3) MarHUTHBIE IO TOKOB HEMTOCPEACTBEHHO B3aMMOACHCTBYIOT IPYT C APYTOM

4) MAarHuTHOC II0JIC€ OJHOI'0 IPOBOJHHKA C TOKOM HeﬁCTByeT Ha JABWIKYHIUCECA 3apsabl BO BTOPOM

MIPOBOTHHKE
3. Ilo nByM TOHKMM HOpPAMBIM MPOBOJHHMKAM, HapajuIeIbHBIM IPYr APYTY, TEKYT .
oauHakoBele TOKH | (cM. pucyHok). Kak HampaBieHO co3naBaeMOe UMM MarHUTHOE - _I__C_,_
nioie B Touke C?

1) x Ham 2) ot Hac 3) BBepx 4) BHU3 —
4. Cuna, neficTByromasi Ha MPOBOJHUK C TOKOM B MarHUTHOM a
oJie, UMEeT HalpaBJIeHUE "

1)a 2)6 3) B 4r vO) s

5. HpI/I YBCJIMYCHUHN CUJIBI TOKA B OTHOM HpHMOHHHCﬁHOM MIPOBOJHUKE B 3 pasa, a B Ipyrom B 2 pasa, cujia
BSaI/IMOJIeI\/'ICTBI/IH MCXKAY HUMU ...

1) yBenmuuntcs B 3 paza 2) ymenpmmtes B 1,5 paza
3) yBenuumrcs B 1,5 pasza 4) yBenuuurcs B 6 pa3
6. BOmu3u IIMHHOTO NPOBOAHMKA C TOKOM (TOK HAmpaBiIeH K HaM) MpOJETaeT RY
31eKTpoH co ckopocThio V . Cuma JlopeHna ... o
1) HanpaBieHa BBEpPX 2) HampaBJlieHa BHU3 ~ 3) HalpaBiieHa OT
Hac 4) HarpaBiieHa K HAM ~ 5) paBHa HYJIIO

7. Ecnu 3eKTpoH, BISTEBIIHA B 00J1aCTh OJTHOPOJHOTO MAarHUTHOTO TTOJISI, TBHYKETCS 10
JyTe OKPY>KHOCTH, TO BEKTOP WHIYKITMU MarHUTHOTO TIOJISI HAIIPaBJIEH. ..
1) nmeprneHauKyISIPHO TIOCKOCTH YePTexka, «OT HACH» 0
2) NepIEeHANKYISPHO TUIOCKOCTHU YepTexka, «K HaM»

oy



3) BHH3 B IUIOCKOCTH YepTexKa
4) BBEpX B INTOCKOCTH YEPTEKA

8. Ha PUCYHKE I/I306pa)KCH 3aMKHyTBIﬁ KOHTYD, HOMCHICHHI)II‘/'I B MarHuTHOC I10JI€ C

BO3pAaCTAIOLIEH CO BpEMEHEM MHAYKIUEH B (exrop B nampasien

MIEPIICHINKYIISPHO TUIOCKOCTH PUCYHKaA OT Hac). [lpu atom...
1) MHAYKUIMOHHBIN TOK, BO3HUKAIOIIKK B KOHTYpE HalpaBJIeH 10 YaCOBOI CTpelke
2) UHAYKUMOHHBIN TOK HE BOZHUKAET

3) MHAYKINOHHBIN TOK, BOSHUKAIOIIUI B KOHTYPE, HAIIPaBIIEH IIPOTHUB YacOBOM
CTpENKHU

9. Ha pucyHke faHa KBajipaTHYHas 3aBUCIMOCTb OT BpEMEHHU

MarHMTHOTO MTOTOKA, IPOHU3BIBAIOIIETO MPOBOASIINAN KOHTYp. [Ipn aToM
3apucuMoctr Moyt O/1C MHIYKINH, BOZHUKAIOIIEH B KOHTYpE, OT

BpPEMEHH, COOTBETCTBYET IpaduK. ..

2) )
10. ITocne 3ambikanus kirova K B 1ienu, npecTaBieHHON Ha pUCYHKE, L
3arOpUTCs MO3KE APYTHX JAMIIOUKA. .. . P
A 2)b 3)B 4HT F L
A
|
iy K
11. Ha pucyHke npeacraBieHbl Tpag Ky, OTpaXKatolie XapakTep I 1

3aBUICHMOCTH BEJTMYMHBI HAMarHW4eHHOCTH | BemecTBa (110 MOAYI0) OT
HaMPsHKEHHOCTH MarHuTHOro noJist H.

VYkaxure 3aBUCUMOCTD, COOTBCTCTBYIOLIYIO THAMArHETUKAM.
1)1 2)2 3)3 4) 4

12. Ha pucynke npuBesena netisa rucrepesuca (B — unaykuus, H —
HaIpPsHKEHHOCTh MAarHUTHOT'O TIOJIS).
KospuurusHo#i cuie Ha rpad ke COOTBETCTBYET OTPE3OK. . .

1)OB 2)0A 3)0C 4) OD

13. Cnenyromas cucteMa ypaBHEHUI
fEdT =-[Las fridi = [2aS
L LA &

§DdS = [ pdv {BdS =0
() ) ()
CIpaBeINBa I IEPEMEHHOTO AIEKTPOMArHUTHOTO TTOJIA. . .
1) npy HaIMYKMK 3aPSHKEHHBIX TEJ U B OTCYTCTBHE TOKOB IPOBOJAUMOCTH
2) Ipu HAJTMYHUH 3aPSHKEHHBIX TEJ U TOKOB MPOBOAMMOCTH
3) pu HAJTHYMH TOKOB IPOBOJJUMOCTH M B OTCYTCTBHE 3aPSKEHHBIX TEI
4) B OTCYTCTBHE 3apsHKCHHBIX TEJI M TOKOB IIPOBOANMOCTH
fEdl = B s
14. ®usnueckuii cMpicn ypaBHenus (L) (5) 3aKJIFOYAETCS B TOM, YTO OHO OIIMCBHIBAET. ..
1) oTcyTCcTBHE MarHUTHBIX 3apsI0B
2) siBJIEHUE HIIEKTPOMArHUTHON HHAYKIHH
3) OTCyTCTBHE TOKA CMEILICHUS
4) OTCYTCTBHE DIEKTPUIECKOTO OIS
15. CornacHo Teoprun MakcBeiia 3JIeKTPOMAarHUTHBIE BOJIHBI U3ITyYa0TCS
1) TONBKO PH PAaBHOMEPHOM JBHKEHHH HJICKTPOHOB TI0 MPSIMOM



2) TOJNBKO MPY TAPMOHUIECKUX KOJICOAHMIX 3apsia
3) TOJNBKO MPH PABHOMEPHOM JIBMDKEHHH 3apsijia Mo OKPYKHOCTH
4) npu 1r000M HEPAaBHOMEPHOM JBM)KCHUU 3apsijia.

OTBeThI

1 |2 |3 |4 |5 |6 |7 |8 |9 |10]11 |12 |13 |14 |15

3 |3 |2 |1 |4 |3 |1 |83 |1 |3 |4 |2 |1 |2 |4

2 Kypc, 2 cemecTp

2 kypc 2 cemecmp
Temb1 12-16
Tema 12. Ocnogul ceomempuieckot
Tema 13. Bornosas onmuxa.
Tema 14. Keanmosgule ceoticmea usnyuenust. InemMeHmovl KBAHMOBOU MEXAHUKU.
Tema 15. Cmpoenue amoma
Tema 16. Cmpoenue amomnozo a0pa

Temsr 12-14
1. CBeT B po3payvHOi OJTHOPOIHOM cpelie pacpoCTPaHISTCS:
a) 1O MPSMBIM JJUHUSIM  0) 1O KPYTy B) TI0 IPOU3BOJILHOM TPACKTOPHUH

2. Ecnn npu nepexofe cBera U3 BO3yXa B Cpelly C IOKa3aTeiaeM MPeIoMICHHS N YIoJl IaJACHUS PaBeH 1, a yroi
IIPEJIOMJIEHHUS I, TO 3aKOH IPEIOMIICHHS CBETa AJIsl 3TOTO Cllydas:

sin i sinr sini sinr
— =N — =Ny —= —— =N
a) sini 6) sinr B) sinr r) sini
3. Ilpu mepexope cBeTa OT ONTHYECKH MEHEe TIOTHOH cpelibl B 6oJiee IUIOTHYIO YToJl MPEeTOMIICHUSI:
a) YBEITMYUBAETCS 0) yMeHbIIaeTcs

B) CHayaja yMEHbILACTCS, 3aTEM YBEIMUUBACTCS
T') CHayvaja yBeJIMYMBAETCS, 3aTEM YMEHbBIIIAETCS

4. Jlyuy mepexoauT U3 BOIHI B BO3AyX. Ha kakoM M3 pUCYHKOB MPaBIILHO N300paKeH X071 Tyda B BO3IyXe?
1) 2) f 3) / 4) \
B038yX /

a) 1 0)2 B) 3 r)4
8. M300pakeHHIo 00BEKTa S COOTBETCTBYET TOUKA
s* 4, T ‘1
2F F l' . F
2 °3
a)l 0) 2 B) 3 r)4

6. Korna moxeT Habm01aThCSl MHTEPPEPEHIINS IBYX ITYYIKOB CBETA C PA3HbIMU JJTMHAMH BOJTH?

a) IpY OMHAKOBOW aMIUIUTYZAE KOJIeOaHUi

0) Ipu OAMHAKOBBIX HaYaJIbHBIX (ha3ax KojeOaHuH

B) BCerna

T') HU [IPH KaKUX YCIOBUIX
8. YcnoBus, HEOOXOIUMBIE M AOCTATOYHBIE TSl HAOMIONCHUS MUHUMYMA UHTEPPEPEHIINN HIEKTPOMATHUTHBIX
BOJTH OT JIBYX UCTOYHUKOB

Al = +(2k +1)i

a) pa3HOCTb XOJa 2 , MICTOYHHKH BOJIH KOT€pEHTHBI

A
Al =2k - —
B) Pa3HOCTH X0JIa 2 , ICTOYHUKH MOTYT OBITh JTIOOBIE;



Al =+2k -
T') pa3HOCTh X0/1a

A
2 , MICTOYHUKH BOJIH KOI'CPECHTHBI;

Al = +(2x + 1)i

Il) pa3HOCTh X0J1a 2 , ICTOYHUKHU MOTYT OBITH OOKIE;
8. Cornacno npunuuny [roiirenca-dOpenens xkaxgas TO4Ka, 1O KOTOPOW JOIUIa BOJHA OT MCTOYHHKA CBETa,
CTaHOBHTCS ICHTPOM

a) BTOPUYIHBIX BOJIH

0) BTOPUYHBIX CPEPHUUECKUX BOJIH

B) BTOPUYHBIX KOTEPEHTHBIX BOJH

T') BTOPUIHBIX CHEPHIECKUX KOT€PEHTHBIX BOJH
9. Ha mens mupunoii b nagaet HOpMaJILHO MYyYOK MapajieNbHBIX JIydeid. Y cioBrue MEHUMyMa Au(pakiuy Ha
Y3KOM IIeH B HETIPO3payHOM dKpaHe

bsin £ = +2kA . bsin 2¢ =+ X bsin g = + 2%
a) 2 0) bsin ¢ =+k4 B) A r) A
10. Ionsipuzanus Ipy IPOIOIBHBIX KOJISOaAHHSIX
a) BO3MOJYKHO BCeT/Ia
0) BO3MOXKHA B 3aBUCUMOCTH OT BHJIA TOJISIPU3aTOpa U aHAIN3aTopa
B) HEBO3MOXHA HH IIPU KAKUX YCIOBHIX

11. 'HTeHCHBHOCTH CBETA, MPOILIEAIIETO Yepe3 MOTIIONIAIOIIEe BEHIECTBO, OMPEesIeTCs] 3aKOHOM
a) Mamtoca 6) bproctepa B) ['foiirenca r) byrepa

12. ®OTOH — 3TO YACTHUIIA, TBUKYIIASICS
a) ¢ 0OJIBIIION CKOPOCTHIO M 00JIa/Ia0IIasi MACCOH, 3aBUCAIICH OT CKOPOCTH
0) cO CKOPOCTBIO CBETA U 00JIaaroNIas MacCol MOKOs, OTIIMYHON OT HYJIS
B) CO CKOPOCTBIO CBETa, Macca IMOKOsI KOTOPOil paBHA HYITIO

13. Bremnuit poroaddext — aro
a) UCIYCKaHHE 3JIEKTPOHOB BEIIECTBOM B PE3yJIbTATE €r0 HarpEeBaHMS
0) BBIpbIBaHHE JIEKTPOHOB U3 BEILIECTBA IO JEHCTBHEM CBETa
B) YBEJIHUEHHUE JIEKTPUIECKON MIPOBOIMMOCTH TIO]] JISHICTBHEM CBETa

OTBETHI K TECTY

1 12 |3 |4 [5 |6 |7 (8 |9 |10]11]12 13

a 8 0 a B |2 a 2 0 8 a 8 0

Tema 15. BotHOBBIE CBOIICTBA BEIIECTBA.

1. B ueM cyTb runotessl ne-bpoitnsa?

a) 3JIeKTPOHY MPHUCYIIA IBONCTBEHHAs PUPOIA.

0) IEKTPOHY MPUCYIIH TOJIHKO BOJIHOBBIC CBOMCTBA.

B) 3JIEKTPOHY NPUCYIIN KOPIYCKYJISIpHBIE CBOMCTBA.

T) 3JIEKTPOH 00Ja1aeT ITHHOM BOJHBI, HO HE UMEET UMITYJIbCa.
2. JInmuHa BOJHEI 1e-Bpoiiiis JyTsl MEKPOYACTHI] IMEET IMOPSIIOK:

a) 10 m;6) 10™m; B) 10°m; r) 107 M.
3. Kaxkoe siBnenue nabmronaercs B onsite K. JaBuccona u JI. xxepmepa?
a) naTepdepeHus; 0) mudpakuns; B) MOIAPU3ALINS; T) paccesHre 4acTHIl.
4. Ilo xaKoMy YCIIOBHIO ompezesnseTcs TuppaKIHOHHBINH MaKCUMyM?
i kA
a) 2d sin 0=(2k+1) 2 6) 2dsinf= 2 B) dsinf=(2k+1) A r) 2dsinf=kA

5. CootHomeHue HeonpeaeneHHocTel [ eif3enOepra o3Havyaer, 4ro:
a) MHUKpPOYACTHIIa MOXET HMMETh OJHOBPEMEHHO M OIPEACICHHYI0 KOOPAWHATY U OIPEACICHHYIO
MTPOEKIINIO0 UMITYJIbCa,;



0) MHKpOYacTHIIa HE HMEET HH OIPEJCNICHHBIX KOOPJIWHAT B MPOCTPAHCTBE, HU OMPEICICHHOTO
HUMITYJIbCA;

B) MHKpPOYACTHI[Aa HE MOXET UMETh OJHOBPEMEHHO U OMPEICICHHYK KOOPJIHUHATY U OIPEICICHHYIO
MTPOCSKIINIO0 UMITYJIbCA,

T) pe3yJIbTaThl IIOOBIX (PU3NIECKUX H3MEPEHHUI HE OTpeIeIICHEI.

axy

OTBeTEI
1 2 3 4 5
a 0 o 2 8

Tema 15. CTpoenue aToma
1) CormacHo 9beit MOJIEIH aTOM IPEICTABIIAET COO0H paBHOMEPHO 3aIOTHEHHBIA MTOJIOKUTEITBHBIH
ANEKTPUIECKHIA I1ap, BHYTPH KOTOPOT'O HAXOAATCS AIIEKTPOHBI?
a) TomcoHa, 0) Pezepdopna, B) bopa, r) ®peHkens.

2) Maremarudeckas 3aIich BTOpOro mocryiaara bopa umeer Bun:

h/_g _
a)V:(En—Em)h B)%/—En Em 6) hV:Ezn—Ezm F) hV:En—Em

3) VuerpaduoneroBas od6IacTh CIIEKTpa aTOMa BOJOPO/Ia COOTBETCTBYET CEPHH:
a) banemepa 0) Jlaiimana B) [lamena  r) PunGepra

4) Yemy paBHO BOJIHOBOE YHCIIO BTOPO JTMHHUH ceprui banpmepa:
a)0,15-10'm™  6)0,2:10'm™ 8) 0,2-10" mr) 0,15-10"m

5) B 0606mennoit popmyse bampmepa mocTOSTHHOE 3HAYEHUE N OTIPEIEIISIET:
a) CepHro 0) CIIEKTpaJIbHYIO TEPMY
B) OTJENIbHBIE JTUHUN CEPUU T') TPaHUIBI cepuit

6) [IpaBuno kBaHTOBaHUS (TpeTHil MOCTynaT bopa) MMeeT CIIeAyIONyI0 MaTEMaTHIECKYFO 3aIHCh:

h n h

mor =n— mor =— mor =—

a) 2z 6yMur=h h 1 n
7) OpOuTaibHOE KBAHTOBOE YHCJIO ONPEACIISICT:

a) YPOBHU SHEPTHHU M PaJIUYChl CTAIMOHAPHBIX OPOUT
0) opOUTaNBHBIE MOMEHT MMITYJIECA SJIEKTPOHA
B) IIPOEKIUS OPOUTAIBHOIO MOMEHTA HMITYJIbCA HIIEKTPOHA Ha HEKOTOPOE IMPOU3BOIIEHOE
HanpaBJIeHUE
T') IPOEKIIMS CIIHA HA OCh Z

8) Kaxkue 3HaueHuss MOXET MPUHUMATH CIIMHOBOE KBAHTOBOE YHCIIO

1 1 1
T— +— +1+1—......
a) 1,2,3,4... 6) 2 B) 2 2 r) +1,+2,43,.....

9) MaKCI/IMaJIBHOG qUucJio BHGKTpOHOB, HaXOoOAIMINUXC B COCTOSAHHAX, OITMCBIBACMBIX ABYMs KBAHTOBBIMU
yucmamu N uf :
a) 2(2 ¢ +1) 6) 2n’ B) 2/+1 r)n-1

10) DrexTporHas KoHpHUrypamus 15°2S° COOTBETCTBYET ClIEAYIOMEMyY XMMAIECKOMY SIIEMEHTY:

a) OepHILTHIO 0) 6opy B) yIJIEpOaY ) JIUTHIO
OTBeTHI
1 3 4 6 7 8 9 10
a 2 o o 8 a o b a a

Tema 16. CTpoeHre aTOMHOTO sIApa
1. 3apsin simpa aToMa onpenensieTcss KOJMHYECTBOM. ..



a) 2JIEKTPOHOB 0) MpOTOHOB B) HEHTPOHOB T') HYKJIOHOB.
2. MI30TOMBI — 3TO 3JI€MEHTHI, KOTOPBIE. ..
a) UMEIOT OJJUHAKOBOE MAaCCOBOE YHCIIO A U MOPSAKOBBIA HOMEp Z;
0) UMEIOT OJJMHAKOBOE MAacCOBOE YHCIIO A U pa3NUYHbIA HOPSIKOBBIN HOMEp Z;
B) OTJIMYAIOTCS MACCOBBIM YHCIIOM A 1 UMEIOT OJMHAKOBBIA ITOPSIAKOBBIA HOMED Z;
I') OTIIMYAIOTCS. MACCOBBIM YHCIIOM A U IOPSIAKOBBIM HOMEPOM Z.
3. IIpoToH sBNsIETCS AAPOM aTOMA. ..
a) Kucaopoa 0) remms B) BOJOpOIa T) yrieposa
4. DHepruro, KOTOPYI HEOOXOMWMO 3aTpaTWTh MJII TOTO, YTOOBI DPACWIEHUTHh SIPO HA OTHEIbHBIC
COCTAaBIISIIOIINE €T'0 HYKJIOHBI Ha3bIBAIOT. . .
a) YACTIbHOU 3Heprueil cBs3u; ©) CBOOOJHOM »SHEprueil;  B) MOTEHIHMAJIbHOM 3HEPTHei; r)
SHEpruew CBs3HU.
5. Ha kakux pacCTOSHUSIX MPOSBIISIOTCS SIIEPHBIC CHJIIBI?
a) 107 m; 6) 107 u; B) 10™° u; r) 102 m.
6. Mozenb, OCHOBaHHAsl Ha aHAJIOTUU MEXIy IOBEICHUEM HYKJIOHA B siipe U MOBEJCHUEM MOJICKYJIbl B KaIlie
XKHUJIKOCTH, HA3bIBACTCH. . .
a) KareJbHOU 0) o0osoUeYHOM B) 00OOIIICHHOM T') OIITHUYECKOH.
7. llog paguoOaKkTHBHBIM pacliaioM IIOHUMAeTCsl €CTECTBEHHOE paJMOaKTUBHOE MpeBpalleHue saep,
MIPOUCXOJISIIICE. . .
a) MoJ1 BO3JICHCTBUEM DIIEMEHTAPHBIX YaCTHII, 0) caMONpPOU3BOIILHO;
B) TIpY TIOBBIIIEHUU TEMIIEPATYPHI; T) IIpU MOHWKEHUH TeMIIePaTyphl.
8. a-uzmydyenne obIamaer ...
a) BBICOKOW MOHU3UPYIOIIEH U BEICOKOH MPOHUKAIOUIEH CIIOCOOHOCTHIO
0) HM3KOM HMOHU3MPYIOLIEH U HU3KOH MPOHUKAOIIEH CIIOCOOHOCTH
B) HU3KOM HOHU3UPYIOMIEH U BHICOKOH MMPOHUKAIOIIEH CITOCOOHOCTHIO
T') BRICOKOW MOHU3UPYIOIIEH W HU3KOH MPOHUKAIOIIEH CIIOCOOHOCTHIO
9. CKOpOCTh B-4acTHUIlBI B CPEHEM paBHa. ..

C
~ ~ Vy~— ~
a)V,3~0,Olc 6)Vﬂ~0,lc; B) B 2. r)Vﬂ~C
N=N,e™"
10. NgB 3aK0HE paJIMOAKTUBHOIO pacraja 0 paBEH YHUCITY
a) Hepacmasmuxcs saep npu t=0; 0) pacmnaBIIMXCS Sep B MOMEHT BpEMEHH {;

B) HEpAcCHaBILUXCS siIEp B MOMEHT BpeMeHU t; 1) pacnaBmmxcs saaep npu t=0.
11. BriOpath cxeMy HpeBpalleHus apa Mpu o — pacrasie.

A 0 A A 0 4 A A 4 A-4

a) ZX—)716+ Z+1Y 6) ZX—>_1e+2He+Z+1Y B) ZX—>2He+YZ_2 F)
A 4 A-2
; X—,He +Y,

143Ba
12. Simpo Gapust 56 B pe3yJIbTaTe UCITYCKAHUSI HEUTPOHA IPEBPATUIIOCH B AJIPO
142 142 143 144
a) s Ba 6) 51 La B) Ba r) 5sCS

13. Ilpu B~ — pacnazme MaccoBO€ YHCIIO JOYEPHETO siapa:

a) He U3MEHSETCs, 3apSAA0BOE YUCIIO YBEINYNBAETCS HA €IUHUILY

0) 1 3apsIIOBOE YHCIIO HE M3MEHSIOTCS

B) YBEJIMUMBACTCS Ha €AMHUILY, 3apsIOBOE YUCIIO HE U3MEHSIETCS

T') YMEHBIIAETCS Ha €ANHUILY, 3aPSI0BOE YHCIIO YBETNINBAETCS HA €IUHUILY.
14. SlnepHble peakuuy — 3TO UCKYCCTBEHHOE MTPEBpAIIEHNE aTOMHBIX SJIep P WX B3aUMOJICHCTBHA ...

a) APYT C APYroM, IIpY 3TOM 00pa3yloTCsl HOBBIE sIPa M HOBBIE YaCTHUIIBI

0) ¢ sIIepHBIMH YaCTHIIAMH, B pE3YJIbTaTe YET0 00pa3yIoTCsl HOBBIE AIpa U HOBBIE YaCTHUIIBI

B) KakK JIPYT C JPYroM, TaK U C SJCPHBIMH YacTHIIAMH, B pe3yJIbTaTe 4ero oOpa3yroTcsl HOBBIE sipa U
HOBBIE YaCTHUIIBI

235

15. OguH w3 BO3MOXHBIX BapHAHTOB [EJIEHHA sapa ypaHa 92 BBITJISIANT  CIEAYIOMMM  00pa3oMm:
U+ N = GXe+ g Sr+7? . Kakwue gacTuupl 3aMeHeHbI 3HaKOM Borpoca?

a) 1Ba HEUTPOHA 0) 1Ba DJIEKTPOHA B) JIBa IIPOTOHA r) OIWH TIPOTOH M OJWH
ANEKTPOH.
16. Kakas mozens saapa JIe)KAT B OCHOBE TEOPHUU JIEIECHUs aTOMHBIX sifiep?



a) oboJsroueyHas 0) onTdeckas B) 00001IICHHAS T') KamneJIbHas
OTBeTHI

1. |2 |38 |4 |[5 |6. [7 [8 |9 [10. |11 ]12.]13.|14. |15 |16.

9] B 8 2 8 a b e 8 a 8 a a 8 a 2

4.1.3. JlaGopaTopHas padoTa
4.1.3.1. llopsaook nposedenusn u npouedypa oyenueanus
B aynuTtopun, ocHamEHHOW COOTBETCTBYIOUIMM OOOPYIOBaHHEM, OOYYArOLIHECs HMPOBOAAT ydeOHBIE
9KCIIEPUMEHThl U TPEHUPYIOTCS B NPHUMEHEHHM MPaKTUKO-OPUEHTHUPOBAHHBIX TeXHONOrni. OleHMBaOTCA
3HaHHE MaTepuajga U yMEHUE IIPUMEHITh €ro Ha MPAKTUKE, YMEHUS U HABBIKU 1O paboTe ¢ 00OpyAOBaHHUEM B
COOTBETCTBYIOIIEH MpeIMETHOH 00IacTy.

JlaboparopHble paboTel TO auciuiUinHE «DuU3MKa» TPOBOAATCS TMPEMOJABATEIEM COTJIACHO
pa3paboTaHHOMY M yTBEp>KACHHOMY Ha Kadenpe paboueid mporpamme. Kaxnpas mabopaTopHO-IIpakTHYecKas
paboTa BBIMOIHSIETCS 110 ONPENEICHHOM TeMe IIPOrpaMMBbl B COOTBETCTBUH € 33/1aHUEM.

[lepen BbIMONMHEHHEM Ka)kAOH padOTHI CTYACHTHI-O0aKanaBpbl JOJKHBI IPOPAOOTaTh COOTBETCTBYIOLIMN
Marepuall, UCIOJIb3ysd KOHCICKTbI TCOPCTUUCCKUX 33HHTHI7[, NEPpUOJNICCKHUEC U3JaHUA, y‘-IC6HO'MeTOI[I/I‘-ICCKI/Ie
OCOOWSI ¥ yUYeOHUKH

Ha xaxnoM 3aHATUM CTYIOEHTHl BBIIOJHAIOT pPAabOTy B COOTBETCTBUM C €€ COACPKAHHEM U
MCTOAUYCCKUMU YKa3aHUAMU.

[lo oxoH4YaHWW 3aHATUH CTYyAEHTH O(QOPMIIIOT OTYET MO Kaxaoi pabore, coOmrogas CIEAYIONIYO
hopmy:

HaumenoBanue Temsr;

Lenb paboTsr;

3anaHue u conepkaHue BHIIOTHEHHOMN paboTHI,
ITnceMenHBIe OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.
BriBoaEI 10 TIpOIETaHHOM paboTe.

CIHCOK HCITOJIb30BAHHBIX HCTOYHHUKOB.

4.1.3.2. Kpumepuu ouenueanus

14-15 6ay10B cTaBATCH, €CJIU 00YYAIOUIUMCS:

O6opynoBaHre ¥ METOABI UCIIOIB30BaHBI MPaBUILHO. [IposiBiIeHa mpeBocXoqHast TeopeTHdecKasl MOATOTOBKA.
HeoOxomumple HaBBIKM M YMEHHS MOJHOCTBIO OCBOEHBI. Pe3ynbrar 11abopaTopHO padOTHI MOIHOCTHIO
COOTBETCTBYET €€ LIEIISIM.

11-13 6a1/I0B OT MAKCHMAJIbHBIX CTABATCSH, €CJIH 00YYaIOIINMCS:

O6opynoBaHHe M METOIbI HCIIOJNBL30BaHBI B OCHOBHOM TMpaBmibHO. [IposiBiieHa xopormas TeopeTHdecKas
noJrotToBka. HeoOxoauMble HAaBBIKM M YMEHHSI B OCHOBHOM OCBOCHBIL. Pesynbrar nmabopatopHoii paboThl B
OCHOBHOM COOTBETCTBYET €€ IIeJISIM.

8-10 6a1710B 0T MAKCHMAJIBHBIX CTABATCSH, €CJIH 00yYAIOIUMCS:

OGopynoBaHHe W METOABl YACTHYHO WCIIONH30BAHBI MPaBMIIbHO. lIposiBIeHa YIOBIETBOPUTEIHHAS
TeopeTuieckas moAroroBka. HeoOXouMble HABBIKM M YMEHHUS YaCTUYHO OCBOCHBI. Pe3ysbTar j1abopaTopHOii
paboThl YACTUYHO COOTBETCTBYET €€ LEIISIM.

0-7 6a/110B CTABATCS, €CJIH 00YUAIOIIHIICS:

O6opynoBaHne © METOABI HCIIOJNB30BaHBI  HemMpaBWiIbHO. [IposBIeHa  HEYJOBIETBOPUTEIbHASL
TeopeTHueckas MoAroToBka. HeoOXomammbie HaBHIKM W yMEHHS HE OCBOCHBI. Pe3ymbTaT nmabopaTopHOM
paboThI HE COOTBETCTBYET €€ LesIM

4.1.3.3. Cooeporcanue ouenounozo cpeocmaea

Tunosble BONPOCHI IPHU 3alIUTe J1a00PATOPHBIX PadoT

1) ChopmynupoBath 11eJ1b BHIMOJHEHUS J1a00PaTOPHOH pabOThI

2) Kakue TeopeTnueckue CBEACHHUS MMPOBEPAIOTCS MPH BHINIOITHEHUS paOOTHI?
3) Omnucarb yCcTaHOBKY M X0J pabOThI

4) OnpenenuTth NOTPENTHOCTh U3MEPEHHH

5) O0cyauTh NOJyYSHHBIE PE3YJIbTAThI

6) Cnenath BBIBOJIBI



IlepeyeHnb J1a60paTOPHBIX PadoT

1 cemecTp

Tembr 1-4
Hccnenopanre NpssMOIMHEHHOTO PABHOMEPHOTO M PABHOMEPHO - YCKOPEHHOTO JIBHIKECHHM.
JluHaMmuKa CHUCTEMBI MaTEPUANIBHBIX TOYCK. 3aKOH COXPAHCHUS UMITYJIbCa. 3aKOH COXPaHCHUS

MEXaHUYECKOW SHEPTHH B KOHCEPBAaTUBHOM cucteMe. CoyapeHue IBYX Tel.

HUccnenoBanue BpaaTelIbHOTO IBUKECHUS TBEP/IBIX TEIl.
UzyueHne konedaTensHOr0 IBUKEHUSI MATEMATHUECKOTO, IPYKUHHOTO U (PU3UIECKOT0 MasITHUKOB.
OnpenesieHue JUTMHBI 3ByKOBOM BOITHBI.

2 cemecTp
Temsl 5-7
OnpenesneHne abCOMIOTHON H OTHOCUTEIHLHOMN BIQXKHOCTH BO3/IyXa.
Omnpenenenne ko3 punrenTa BHYTPEHHETO TPEHHS BO3TyXa.
OnpeesieHre BeTMYHHBI OTHOIICHHS TEIIIOEMKOCTEH Cp/CV BO3IyXa METOZIOM aiabaTHOro
pacimpeHus.
Onpenenenne ko3 uieHTa MOBEPXHOCTHOTO HATSDKEHUS JKUIKOCTH
Onpenenenne KO3QPHUINEHTA TETUIOBOTO PACIIUPEHHS TBEPABIX TeETl.
CHsATHE KPUBOH TUIABJICHMSI, KPUCTAIUIN3ALUN U IEPEOXIIAKICHUS TUIOCYIb(HUTA.
3 cemecTp
Temsbr 8-11
HccnenoBanue 31MeKTPOCTATHYECKOTO OIS
3akoH Oma.
DeKkTpruecKasi MOIHOCTh U padoTa.
UccnenoBanue xapaktepuctuk ucrounuka J1C.
Omnpenenenre k03 uIMeHTa MOJIE3HOTO NCHCTBUS ICKTPHUCCKOM TEITH.
OmnpeneneHne ropu30HTATBHON COCTABIISIONICH HANPSHKEHHOCTH 36MHOTO MarHUTHOTO TIOJISt
[TapamiensHOE COeIMHEHHE KOHICHCATOPa M KaTyIIKU HHIYKTHBHOCTH. [[OHSATHE O pe30HAHCE TOKOB.
M3ydeHue neT/iu rucTepesnca U u3MepeHne napamMmeTpoB peppoMarHeTrKa.

4 cemecTp

Tewmsr 12-14

Omnpenenenre Mokas3aress MPEJIOMIICHHUS CTeKJIa IPY TTOMOIIM MUKPOCKOTIa
OnpeesneHne UIMHBI CBETOBOM BOJIHBI TIPY MIOMOIIN AU PAKIIMOHHON PEIeTKH
I'pagyupoBka Kbl CIEKTPOCKOIA U U3YUYEHHUE CIIEKTPOB

4.2. OueHo4YHbIe CPeICTBA MPOMEKYTOYHOM aTTeCTALIUH
[lo mucumnnmae Ha 1 Kypce mpeaycMoTpeH 3adeT (Bo 2 cemectpe) u Tpu 3k3ameHa (B 1, 3 u 4
cemMecTpax).

4.2.1. 3auem

4.2.1.1. Ilopsinok npoBeaeHHS.

3auer HalelieH Ha KOMIUIEKCHYIO TPOBEPKY OCBOEHHS TUCIMIUIMHBL OOydYaromumics TOoIydaeT BOIPOC
(Bompockr) b0 3aanue (3aaHusi) U BpeMs Ha IOATOTOBKY.

3ader MPOBOIWUTCA B YCTHOW, NMHUCHMEHHON WM KOMIBIOTEpHON ¢opme. OreHUBaeTCsS BIaACHUC
MaTepHajoM, ero CUCTEMHOE OCBOCHHE, CIIOCOOHOCTh MPUMEHSTh HY)KHBIC 3HAHHS, HABBIKM W YMEHHS IPH
aHaJM3e MPOoOJIEMHBIX CUTYAlMH M PEIICHUN NPAKTHYECKUX 3aJaHHH.

4.2.1.2. Kputepuu oeHMBAHMSA.

(56-100 6a;1;10B) cTABHTCS, €CJIM O0YYAIOIIMIiCS:

OOHapyXuJl 3HAHHME OCHOBHOTO Y4Y€OHO-IPOTPaMMHOIO Marepuajia B oObeMe, HE0OXOIWMOM IS
JanpHeWeld y4eObl M MpeAcTosiel padoThl MO CIEUUATBbHOCTH, CIPABHJICS C BBIIOJIHEHHEM 3aJaHui,
MPEyCMOTPEHHBIX TPOTPaMMON JTUCIIUILTAHBIL.

(0-55 6an;10B) CTAaBUTCSH, €CJIH O0YHAKOIIHIACS:



OOHapy)XWJl 3HAYUTENbHBIE TMPOOENbl B 3HAHWSAX OCHOBHOTO Y4eOHO-IPOTPAMMHOTO MaTepHuana,
JOITYCTHJI TIPUHLIMITHAIBHBIE OMTUOKH B BBHITTOJHEHUH TPEAYCMOTPEHHBIX IPOTpaMMO¥ 3aJJaHIi U HE CITIOCOOCH
MPOJIOJDKUTH O0yUYEHHUE WU MPUCTYIUTH [0 OKOHYAHUU YHUBEPCUTETA K MPOPECCHOHAILHOM JIeATeILHOCTH 03
JIOTIOTHUTENBHBIX 3aHSATUHN M0 COOTBETCTBYIOIICH JUCITUILINHE.

4.2.1.3. OueHo4Hble cpeacTBA

Bomnpocs! k 3a4ery

1 kypc, 2 cemecmp

1. OcHoBHbIE IpEACTABICHUS MOJIEKYIAPHO-KMHETHUECKOH TeOPUH I'a30B. MneanbHsblii ras.
2. OcHOBHOE YypaBHCHHE KHHETHYECKOW Teopun TazoB. CpenHsisi KWUHETHYECKash JHEPrHs
MOCTYNaTeIbHOrO ABMKEHUS MOJIEKy. 3akoH [lanbToHa.

I'a3oBBIC 3aKOHBI.

VYpasuenue Menneneesa-Knaneiipona.

Pacnpenenenne ckopoctei Mosekys1 1o Makcaesly.

Bbapomerpuueckas ¢popmyna. 3akoH pacnpeaenenust boinpimana.

Pacnpenenenue sHepruu MOJIEKyJI 11O CTEIEHSIM CBOOOIBL.

Cpennsist ;uinHa cBOOOTHOTO Mpodera MoJieKkydl. [loHsTHE O SBIEHUX MepeHoca B ra3ax.
Huddyswus.

0. BszkocTh (BHyTpeHHEE TpEeHHE).

1. TerionpoBOIHOCTS.

12. OcHoBHBIEC TEpMOAMHAMHYECKHE TIOHATHS. BHyTpeHnss sneprus. Temnora u padora.

13. IlepBoe Hauao TepMoaAnHAMUKU. [IpuMeHeHre epBOro Havyajga TEPMOJMHAMHUKH K H30MPOLIECCaM.
14. AnuabarHsbrii nponecc. Y pauenus [lyaccona.

15. Kpyrosoii npouecc. TemnoBas MamuHa.

16. Huxn Kapnro. KI1/I nukna Kapno.

17. Bropoe Ha4aio TEpMOAUHAMUKH.

18. Durponus. [IpuBenennas Terwiota. u3ndeckuil CMbICT SHTPOITUH.

19. PeanbHble Ta3sl. YpaBHeHnue Ban-nep-Baanbca. BHyTpeHHss SHEprusl peajibHOrO rasa.
20. CpolicTBa XHIKOTO COCTOSHUSI BEIIECTBA.

21. TloBepxHOCTHBIN cioil. [ToBepXHOCTHOE HATSHKEHUE.

22. SIByieHus Ha TPaHUIIE )KUJKOCTH U TBEPJIOTO Tea.

23. JlaBnenue Ha UCKPUBJIEHHOH MOBEPXHOCTHIO KUAKOCTU. KanuisipHOCTb.

24. Kpucrammueckue u amop¢Hsbie Tena. duzndeckue TUIBI KPUCTAIIIOB.

25. Cuiibl, IeHCTBYOIME MEX/Y YaCTHIIAMH B TBEPAOM Telie. TeIoBoe pacuIupeHre TBePIbIX Tel.
26. PaBHoBecue (haz. Da30BbIe MEPEXOIbI.

27. Imarpamma cocrosnusi. YpaBHenue Kianeiipona-Knaysuyca.

RB©ooNO O M~W

Hrorosas arrecranus Ha S5K3aMeHe — MakcuMyM S50 6aioB.

4.2.3. Ix3amen

4.2.3.1. Ilopsiaok npoBeaeHHs.

[Mo nucummuiiHEe MpeaycMOTpeH 9K3aMeH. DK3aMEeH MpPOXOJIUT Mo OwmneraM. B kaxjom Owunere nBa
BOIpOCa.

DK3aMeH HalelleH Ha KOMIUIEKCHYIO TPOBEPKY OCBOEHMS AUCUUILIMHBL. OOyUyaromuics moiy4yaeTr BOIpoc
(Bompockr) 160 3amanue (3a7aHus) U BpeMs Ha TTOATOTOBKY. DK3aMeH MPOBOJANUTCS B YCTHOM, MICHbMEHHOW WITH
KoMmInbloTepHOi (opme. OneHuMBaeTcs BIaJeHHE MaTepHalioM, €ro CHUCTEMHOE OCBOCHHE, CIOCOOHOCTH
OPUMEHSTh HYXHBIE 3HAHMS, HABBIKM M YMEHHUS IIpH aHajiu3e NpoOJIEeMHBIX CHUTyalUd W peILICHUH
MPAaKTUYECKUX 3aJaHUM.

4.2.3.2. Kputepuu oueHUBaHMA.

43-50 6an0B cTaBATCH, €CJIU 00yUAIOLIUTiCS:

MPOIEMOHCTPUPOBAl BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe M TIIIyOOKoe 3HaHHe Yy4eOHO-POrpaMMHOIO
MaTepuaia, yMeHHe CBOOOJIHO BBITIONHATH 3aJIaHHs, IPETyCMOTPEHHbIE NPOTrPaMMON, YCBOWIJI OCHOBHYIO
JUTEPATyPy U 3HAKOM C JIOTIOJHUTEIBHOU JUTEPATYPOil, pEeKOMEHJOBaHHON NPOrpaMMOI TUCIMIUIMHBI, YCBOWI
B3aMMOCBSI3b OCHOBHBIX IOHSATHH AWCUMIUIMHBI B MX 3HAY€HUM IJIsl MpHOOpeTaeMoi mMmpodeccuu, MpOsBUI
TBOpUYECKHE CIIOCOOHOCTH B IOHUMAHHH, U3I0KCHUH U MCIIOJIb30BaHUHU YI€OHO-TTPOrpaMMHOT0 MaTepraa.



36-42 6aJUIOB CTABATCS, €CJIM 00YYAIOIIMIiC:

MIPOJIEMOHCTPHUPOBAJ TIOJHOE 3HAaHWE YYEeOHO-TIPOTPAMMHOTO MaTepuana, YCIEUTHO BBIOTHIII
MpeayCMOTPEHHbIE TPOTrpaMMOl 3aJaHus, YCBOMJ OCHOBHYIO JHTEPaTypy, PEKOMEHIOBAaHHYIO MPOrPaMMOM
JUCLUUIUTMHBI, [OKa3aJl CHCTEMAaTHYeCKHH XapakTep 3HaHMH 1O JOUCHMIUIMHE M CHOCO0EH K HUX
CaMOCTOSITETTFHOMY TOTIOTHEHUIO M OOHOBJICHHIO B XO/€ AalibHEHIIeH y4eOHO!W paboThl U MpodecCHOHATEHON
JeSITeTFHOCTH.

28-35 6a/1510B 0T MaKCUMAJIBHBIX CTABSITCH, €CJIM 00y4aloLIuiics:

MIPOJIEMOHCTPHUPOBAJ 3HAHHUE OCHOBHOTO Y4eOHO-TIPOrpaMMHOTO Marepualia B 00beMe, HeOOXOTUMOM
JUIS JanmpHelmelR y4e0bl M mpencTosmieil paboTel mo mpodeccuu, CIpaBHWIICS C BBIOJHEHHEM 3aJaHHA,
MPeoyCMOTPEHHBIX TMPOrpaMMOl, 3HAaKOM C OCHOBHOW JIUTEPaTypod, PEKOMEHJOBaHHOW MPOrpamMMOM
JUCIMILTUHBI, JOMYCTHI MOTPEITHOCTH B OTBETE Ha 3K3aMEHE U MPH BBIMOJIHEHUM K3aMCHAI[MOHHBIX 33J[aHHIA,
HO 0051a1aeT HeOOXOANMBIMH 3HAHUSMH JIJISl KX YCTPAHEHUS T10J] PyKOBOACTBOM IIPEIO/IaBATEs.

0-27 6aaJ10B cTaBATCS, €cJIM 00y4yaloLuiics:

OOHAapyXHJl 3HAUYMTENbHBIE TPOOENBl B 3HAHUSAX OCHOBHOTO Yy4eOHO-TIPOTPaMMHOTO Marepuana,
JOITYCTHII TIPUHIUITHAIBHBIE OIMMMOKY B BBITIOTHEHUH TPEAYCMOTPEHHBIX MMPOTPaMMO 3aJjaHwii ¥ HE CITIOCOOCH
MIPOJIOIDKUTH 00yUYeHHUE W MPUCTYIUTH [0 OKOHYaHWU YHUBEPCHUTETA K MPOPECCHOHATEHON JesTeNbHOCTH 03
JOINOJTHUTCJIIBHBIX 3aHATHH 110 COOTBCTCTBYIOHIGI‘/'I JUCHUIIIINHE

4.2.3.3. OueHO4YHbIE CpPeICcTBA.

BomnpocsI k 3x3ameny

1 kypc, 1 cemecmp

28. OcHoBHBIE NOHATHA KHHEMAaTHKH CKOPOCTh U YCKOPEHUE TOUKU

29. KunemaTrka MaTepraIbHOW TOYKH MPH MPIMOTUHEHHOM M KPUBOJIMHEHHOM JIBUKEHUH MaTePHAIbHOMI
TOYKH.

30. BpamarenbHOe IBIKEHHE TBEPAOTO Tella BOKPYT HEMOABIKHOW ocH. CBS3b MEXIY JIMHEHHBIMU U
YIJIOBBIMU BETUYNHAMH.

31. OcHOBHBIE MOHATHS, 3aKOHBI M 3aaYl TUHAMUKHU.

32. Ipeobpazoranus ["anunes. MexaHU4eCKHiA TPUHIIAIT OTHOCUTEIIEHOCTH.

33. Cunsl B ipupo/e.

34. Pabora 1 MOIIIHOCTh. MexaHu4YecKas SJHePrusl.

35. 3aKoH COXpaHEHUs] HMITYJIbCa.

36. DHeprusi CUCTEMBI MaTepUABHBIX TOYEK. 3aKOH COXPAaHEHHS MEXaHHYECKOW SHEeprud B
KOHCEPBAaTHBHON CHCTEME.

37. MomeHT cuibl. MOMEHT UHEPIIHH.

38. BbluncieHne MOMEHTOB MHEPLUUHU CTAaHAAPTHBIX Tell.

39. YpaBHeHHe TUHAMHUKH BPaIaTeIbHOTO ABMXKEHUS TBEPAOTO Tela.

40. Kunerndeckas SHEprus BpalieHus Tena. Pabora BHENIHUX CHJI PH BPAIllEeHUH TBEPJIOTO Tela.

41. 3axoH COXpaHEHUs MOMEHTA UMITYJIbCa.

42. KonebarenbHoe qBMKEHHE. | apMOHIUECKHEe KOIeOaHMUsI.

43. TnddepennmanpHoe ypaBHEHHE CBOOOAHBIX Konebanmid. [Ipocreiiue Mmexannveckue KojaebaTeIbHbIC
CHCTEMBI.

44. DHeprus rapMOHHYECKUX KOJICOaHUI.

45. Cnoxenue kosnebanuii onHoro HarpasieHus. ClloKeHUe B3aUMHO MEPIIEHANKYIISIPHBIX KOJIeOaHu.

46. 3aryxaromnye Koyebanus. BeiHyKneHHbIe Konebanus. Pe3oHanc.

47. BonHOBBIE TIpoLiecCHl. Y paBHeHHE Oeryieii BoiHbl. BoiaHOBOe ypaBHEHME.

2 kype, 3 cemecmp

. 3aKOH COXpaHEHUs IEKTPUUECKOro 3apsaa. 3akoH Kyiona.

. DnexTpocraruyeckoe moje. HampspkeHHOCTh IIeKTPOCTAaTHYECKOTO TOJIS.

. DJNEKTPUIECKHUNA TUTIOI.

. [loTok BekTOpa anexkTpuueckoro cMmenieHud. Teopema ['aycca — Octporpaackoro

. [Ipumenenne Teopemsl ["aycca.

. Pabota nepememienns 3apsiia B 3JEKTPOCTATHYECKOM TIOJIE.

. [loTeHuman 3neKTpocTaTU4eCKOro Mosl.

. CBs3b MEXy HaNpPsDKEHHOCTBHIO U MMOTEHIMAJIOM. DKBUIIOTEHIMAIbHbIE TOBEPXHOCTH.
. IIpoBOJHUMKHM B 3JIEKTPUUECKOM IIOJIE.

O 0N LN Wi~



10. JIMdIEeKTPUKH B DICKTPHIECKOM ITOJIC.

11. DnextpoemkocTh. KoHIEHCATOPHI.

12. DHeprust 3NeKTPOCTaTUIECKOTO MOJISL.

13. DneKTpu4ecKuil TOK U €ro XapaKTepUCTUKH.

14. 3akon OmMa 111 OTHOPOTHOTO YYACTKA IIeTIH

15. 3akon Oma miis nenw, cogeprxaiieidt 3C (HeOTHOPOIHOTO YHIaCTKa HETH).

16. 3akon [xoyns-Jlenmna.

17. Kmaccudeckass Teopusi SIEKTPONPOBOAHOCTH. 3akoH Owma. TpyAHOCTH KIIACCHYECKOH TeopuHu
ANEKTPOTPOBOTHOCTH.

18. MarnutHoe nojie B BaKkyyme. MarHuTHBII MOMEHT KOHTYpa C TOKOM. MarHUTHas! HHAYKIHSI
19.3akon buo-Casapa-Jlamnaca. [lone npsiMoro u KpyroBoro Toka.

20.[Hupkymsmust BEKTOpa MarHUTHOW nHAyKIuU. [lone conenonna u Topornaa

21 3akon Amnepa. Pabora B MarHuTHOM T0J1e. MarHUTHBIN TTOTOK.

22 JleficTBHE MarHUTHOTO IOJISl HA ABHIKYIIIMECS 3apsiibl.

23 MarHuTHOE TIOJIe B BEII[ECTBE.

24 Buapl MaraeTUKOB.

25. SIBneHue dMeKTPOMarHuTHON HHAYKIUH. CaMOWHTyKIIHSI.

26. DHeprusi MAarHUTHOT'O MOJISL.

27. DAEKTpOMAarHUTHBIE KOJeOaHusI.

28. Ilepemennslit Tok. ConpoTHUBICHHE, EMKOCTh U HHIYKTUBHOCTH B IIENH NEPEMEHHOI0 TOKA.
29. YpaBHeHus: MakcBesia 3JIeKTPOMAarHUTHOTO TTOJIS.

30.BonaHOBBIE ypaBHEHHUS

2 kypc, 4 cemecmp
1. OcHOBHBIE 3aKOHBI ONTHKH.
2. IToctpoenne n300pakeHuil B 3epKagax
3. Tonkune nun3bl. DOpMYyIIa TOHKON JIMH3BL.
4. [MocTpoeHne n300pakeHN B TNH3AX.
5. Unrepdepennuus ceera. KorepeHTHOCT HCTOUHHUKOB. [loiryueHne KOrepeHTHBIX BOJIH B OITHKE.
6. MaTepdepeniins Ha TOHKUX TUICHKax ¥ ruiacTuHkax. Konbia HeroToHa.
7. Audpaxums ceera. [Ipunnun [oiirenca-®dpenens. 3ousr OpeHerns.
8. Iudpaxkunonnsle siBneHust @peHens Ha OTBEPCTHH U HA HEMIPO3PAYHOM JHCKE.
9. ludpakuus B napajuiedbHBIX Tydax (Ha MeTd ¥ JUPPaKIHOHHON peleTKe)
10. EcrecTBeHHBIN U MOJSAPU30BaHHBIN cBeT. [lonsipu3aTopsl 1 aHaMM3aTOphl. 3akoH Maitoca.
11. B3aumonelicTBUE CBETa C BEemIeCTBOM. Jlucnepcusi.
12. Tlornomenue ceera.
13. Paccesinue cBera.
14. Nznydenne abCOMIOTHO YEPHOTO Tea.
15. HexoctaTku BOJTHOBOM TEOPHH CBETa
16. KBanToBbIe cBOlcTBa cBeTa. DOTOADGEKT. .
17. JlaBnenue cBera. Dpdexr KommroHa.
18. I'unoresa ne-bpoiins. Bomxsl ne-bpoiins. Judpakuus 31eKTpOHOB.
19. Monenu crpoenns aroma. OnbiTel Pezepdopaa no paccessHuio -4acTuil. .
20. TToctynatst Bopa. Onbitel @panka u ['epua.
21. CrnextpajbHBIE CEpPUU aTOMa BOJOPOAA.
22. Teopust aroma Bogopoaa o bopy.
23. Ksanrossle uncna. [Tpuammn [Taymu. CTpoeHne 3JeKTPOHHBIX 000JI0YEeK aToMa.
24. Tlepuoandeckasi cuctemMa 3JieMeHTOB MeHJeneeBa.
25. OOwas KapTHHA BOSHUKHOBEHUS CIIEKTPOB. PEHTTeHOBCKOE M3ITyUeHHE.
26. CrioHTaHHOE ¥ WHAYIUPOBaHHOE W3My4eHus. ONTHiyeckre KBAaHTOBbIE TeHEPATOPHI (J1a3ephl).
27. Ctpoenue aToMHOro siipa. OCHOBHBIC XapaKTEPUCTHKH SIIIEP.
28. DHeprus cBs3M aaep u Aedext macc.
29. Snepubie cunbl. Monenu sapa.
30. PamnoakTHBHOE M3ITYYEHUE U €T0 CBOMCTBA.
31. 3aKoH paJroOaKTHBHOTO pachasa.
32. IlpaBuna cmemenus. Anbda- u 6eta-pacmapl.
33. SlnepHble peakiuy U UX OCHOBHBIC THIIBI.



34.
35.
36.
37.
38.
39.
40.

Peakmus nenenus snapa. llermnas peakmwst nejaeHUs saep ypaHa.

Peaxkrus cuHTe3a aTOMHBIX siiep. [IpoOiiemMa ypaBisieMbIX TEPMOSIACPHBIX PeaKInii
Kocmuueckoe uznyuenue.

DBOJIOLMS TOHATHUS ""PIIeMeHTapHas yactuia". MIOOHBI U ME30HBI.

Busl B3anMo1eCTBUSI 3JIEMEHTapHBIX YaCTHUIl. AHTUYACTHIIBI.

OcCHOBHBIE XapaKTePUCTUKH SJIEMEHTAPHBIX YaCTHIl. BHyTpeHHIE KBAaHTOBBIE YHICTA.
KBapkoBas Mmojiens agpoHOB.
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51.0.04.02 ®usuxa

IlepeueHnb TuTEpaTYphl, HEOOXOAUMOIi AJIsl OCBOECHHS TUCHHILIUHBI (MOILYJIs)

Hampasnenne monrorosku: 15.03.06 MexaTrpoHuka M poOOTOTEXHUKA
[podwie noaroroBky: OU3HYecKkre OCHOBBI MEXATPOHUKH W POOOTOTEXHHUKH
Kpanmugukanus BeITyCKHUKA: OakaaBp

®dopma 00yUYCHHUS: QUHO-330YHAS

SI3bIK OOyUYCHUS: PYCCKUIA

I'ox Hayana oOy4eHwust o odopa3zoBaTenbHOM porpamme: 2023

OcHoBHas JuTEpaTypa:

1. I'padosckuii, P. . Kypc ¢usuku : yuebnoe mocodbue mist By3oB / P. U. I'paboBckuit. — 13- usg.,
crep. — Cankr-IletepOypr : Jlanb, 2022. — 608 c. — ISBN 978-5-8114-9073-8. — TekcT : 31eKTpOHHBI //
Jlanb : anekTpoHHO-OMOIMOTeuHast cuctema. — URL: https://e.lanbook.com/book/184052 . — Pexxum noctyma:
JUISL aBTOPU3. TTOJIH30BATEINEH.

2. Usnues, A. J|. ®usuka : yueOHOe mocodue juist By30B / A. JI. BnueB. — 3-¢ u3j., UCHp. U JAOI. —
Cankr-IlerepOypr : Jlans, 2022. — 676 c. — ISBN 978-5-8114-5874-5. — Tekcr : anexTponHsiii // Jlans :
ANEKTPOHHO-OMOMMoTeyHass cucrema. — URL:  https://e.lanbook.com/book/200429 (mata oOpareHus:

04.04.2023). — PexwuM 0CTyma: st aBTOPH3. TOJI30BATEICH.
3. Cagenbe, U. B. Kypc obuieit ¢pusuku : yuedHoe mocooue : B 3 Tomax / M. B. CaBenbeB. — 16-¢ u3j.,
crep. — Cankr-llerepOypr: Jlans, 2020 — Tom 1: Mexanuka. Monekynspaas ¢puznka — 2020. — 436 c. —

ISBN 978-5-8114-5539-3. — Tekct: amekTpoHHBI // JlaHb : 31eKTpoHHO-OnOmmoreunas cucrema. — URL:
https://e.lanbook.com/book/142380. — Peskum mocTyIia: st aBTOPH3. TIOTB30BATEICH.

4. Cagenbes, U. B. Kypc o0mieit ¢pusuku: yueoHoe nocodue : B 3 tomax / M. B. CasenbeB. — 15-
e u3a., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Tom 2: DnexTpuuecTBo U MaraeTu3M. Bonnbl. OnTrka —

2019. — 500 c. — ISBN 978-5-8114-3989-8. — TekcT: anekTpoHHBIH // JlaHb : 3NEKTPOHHO-OMOINOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/1139. — Pexum noctyna: mis aropus. [lonb3oBareneit

5. Cagsenbes, 1. B. Kypc obmeit ¢pusuku: yueOHoe nocodue : B 3 Tomax / U. B. CaBenbeB. — 11-e
u3g., crep. — Cankrt-IlerepOypr : Jlans, [06. r.]. — Tom 3: KBanToBas ontuka. AtomuHas ¢usuka. Ousnka
TBepaoro tena. dusnka aroMHOro siapa U eMeHTapHbix dactui, — 2017. — 320 c¢. — ISBN 978-5-8114-
0632-6. — Tekct: onexTpoHHbIW// Jlamp :  2neKTpoHHO-OMONMoTeunas cucrema. —  URL:
https://e.lanbook.com/book/92652. — Pexxum noctymna: uis apropus. [lons3oBaTesei.

6. Uponos, U. E. 3agaun no obmielt ¢pusuke : yuednoe nmocodue / U. E. Uponos. — 14-e uzn.,

crep. — Cankr-IlerepOypr: Jlaub, 2016. — 416 ¢. — ISBN 978-5-8114-0319-6. — TekcT : 251eKTpOHHBbI //
Jlanb : anekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/71750. — Pexwum noctyma:
11 aBTopu3. [lonb3oBaTenei.

JlonoJIHUTeIbHASI JINTepaTypa:

1. Hemumuenko, B. . ®uzuka : yuebnuk / B.W. demumuenko, U.B. Jlemuauenko. — 6-e¢ u3j.,
nepepad. u jgon. — Mocksa : UHOPA-M, 2023. — 581 c¢. + Jlon. maTepuansl [DneKTpOHHBIH pecypc]. —
(Beicmiee ob0pasoBanue:bakanaspuar). - ISBN 978-5-16-010079-1. - Tekcr : oamexktponnsii. - URL:
https://znanium.com/catalog/product/1913243 (mara oOpamenus: 04.04.2023). — Pexwum gocTyma: 110
MOJIIIHCKE.

2. CabupoBa ®@.M. COopHHMK TecTOBBIX 3amaHuil o ¢usuke : B 3-x u.Y.l.Mexanuka.MonekynspHas
(Cratuctuyeckast pusmnka): YueOHO-MeTOANYEeCKOe mocodue Jutst cTyA.By30B. - Kazanb :I'BY'Pecniybnukanckuit
LIEHTP MOHUTOPHHIA KauecTBa oOpasopanus', 2013. - 140c. (15 3k3.)
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Ipunooicenue 3
K pabouell npocpamme OUCYUNIUHBL (MOOYIS)
51.0.04.02 ®@usuxa

IlepeyeHb NH(POPMALIMOHHBIX TEXHOJIOTMii, HCIOJIb3YEMBbIX JI1 OCBOEHMS JMCUMILIMHBI (MOAYJIA),
BKJIIOYAS MepevYeHb MPOrPaMMHOro odecrevyeHus U HH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Hampasnenne monrorosku: 15.03.06 MexaTrpoHuka M poOOTOTEXHUKA
[podwie noaroroBky: OU3HYecKkre OCHOBBI MEXATPOHUKH W POOOTOTEXHHUKH
Kpanmugukanus BeITyCKHUKA: OakaaBp

®dopma 00yUYCHHUS: QUHO-330YHAS

SI3bIK OOyUYCHUS: PYCCKUIA

I'ox Hayana oOy4eHwust o odopa3zoBaTenbHOM porpamme: 2023

OcBoeHME OUCLUUIUIMHBI (MOZIYJs) HPEAIONIaraeT HCIOJIb30BAaHUE CIEAYIOIIET0 IMPOrPaMMHOIO
obecniedeHus 1 TH(HOPMAITMOHHO-CITPABOYHBIX CUCTEM:

IIporpammMHoe obecrieuenue: oneparontas cucrema Windows, MicrosoftOffice, KasperskyFree mis

Windows

OnektpoHHas oubmuorednas cuctema «ZNANIUM.COM»

OnekTpoHHas OubmmoredHas cuctema MznatensctBa «JIaHb»



