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1. Ilepeyensb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHUsI MO JUCHUILTIHHE (MOTY-
JII0), COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJibTATAMHU 0CBOeHHs 00pa30oBa-
TEJIbHOU NMPOTrPAMMBI.

1.1. Ileau u 3agaum JTUCHUIJINHBI

Ilenb: M3MOKUTH B KpaTKOM opMe Kype KiacCHUeCKoi oOmiel (hu3uKH,
npuaaBasi eMy COOTBETCTBYIolIee Oyayliell CrenuanbHOCTH MPOoQecCHOHATBHOE
HaIpaBJICHUE.

3anauu:

* Pacmiiputh cBefeHNS, BXOISIIME B IPOTPAMMYy CPEIHEH IIKOJIBI KaK 10
Kypcy o01e pu3nku, Tak ¥ B PUKJIATHOM HaIIPaBICHUH.

* [lokazaTh PUMEHUMOCTh TU(DPEPEHIIMATEHOTO W WHTETPATHLHOTO HC-
YUCJICHUS U JIp. CBEJACHUHN W3 Kypca BBICIICH MaTEMaTHUKH (COTJIACHO MPpOTpamMMe
Kypca JJI CTYJSHTOB JaHHOW CHEIUATBHOCTH) MPH U3JIOKCHUSIX OCHOBHOTO MaTe-
puana no pusuke.

* [To3HakOMUTDH U JaTh OCHOBHBIC HABBIKHU: a) pa0OTHl C U3MEPUTEIbHBIMU
WHCTPYMEHTaMH U mpudopamu; 0) 0OpabOTKK pe3yibTaTOB JIAOOPATOPHBIX PabOT
U UX aHalin3a; B) PEIICHUS MPUKIAAHBIX 3a/1ay; I') IPUMEHEHUsI PU3NYECKUX 3aKO-
HOB JUIsl OOBSCHEHHM NPUPOJHBIX MPOLIECCOB, SBICHHUM, pabOThl TEXHUYECKUX
YCTPONCTB U TEXHOJOTUYECKUX MPOLIECCOB.

du3uka UrpaeT HCKIIOYUTEIIBHO BAXHYIO pOJIb B TEOPETUYECKOU
MOITOTOBKE CICIHAIMCTOB PA3IMYHBIX CHeIuaabHOCTeH. Permenue (u3nyeckux
3a/lay COCOOCTBYET (POPMUPOBAHUIO Y CTYACHTOB MH)XEHEPHOI'O MBIILIEHUS, 0€3
KOTOPOTO HEBO3MOXKHA YycCIlelTHas paboTa Ha KeJIEe3HOJOPOKHOM TPAHCIOPTE,
MIPOMBITIUICHHBIX MPEANPUATHSAX U B IPYTUX OTPACIISIX HAPOTHOTO XO3SHCTBA.

1.2. KomnereHuum odyuyawiuerocs, (popMmupyembie B pe3yJbTaTe
OCBOEHHUS TUCHMIIJIMHBI (MOTYJIS)

HNuaukartop Pe3yabTaThl 0CBOEHHSI Y4€OHOM U CIUNIMHBI

OIIK-1: CnocobeH pemath HHKEHEPHBIE 337aul B TPO(HECCUOHATILHOM AEATEIbHOCTU C MCIOIb30-
BaHUEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMaTHUECKOT0O aHAJIN3a U MOJIEITMPOBAHUS

OIIK-1.2. Ilpumensier
OCHOBHBIC TIOHSTHUS U
3aKOHBI €CTECTBEHHBIX
HaYK JUTSI peIIeHUs
peIMETHO-
npoUIBHBIX 33724

3HaTh:

- OCHOBHbIE (PU3NYECKUE SABJICHUS, €TUHHUIIBI U3MEPEHUS (PU3NUECKHUX Be-
JINYYH;

- ¢pyHAaMEHTaIbHbIE TIOHATHS, 3aKOHBI U TEOPUU KIIACCUYECKOW U COBpE-
MEHHOU (pU3uKu;

- OTIBITHBIE 0OOCHOBAHMSI OCHOBHBIX (PU3MUYECKUX 3aKOHOB.

YMmern:

- IPUMEHSTH METO/Ibl TEOPETUYECKOTO HCCIENOBaHMUs (PU3UUECKUX SBIIC-
HUMH, TPOIIECCOB U OOBEKTOB;

- HpI/IMCHHTB METOAbI 3KCHepI/IMCHTaHLHOFO HCCICOO0OBAHUS (bHBI/I‘IeCKI/IX
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SBJIGHUH, MPOLIECCOB 1 OOBEKTOB;
- aHAJIM3UPOBATH PE3YJIbTAThl UCCIEIOBAHUSI.

Baanern:

- METOJaMH TEOPETHUYECKOTO HCCIICIOBaHUS (DPU3MUECKUX SBICHUM, MPO-
LIECCOB M 00BEKTOB

- METOJaMH IKCIIEPUMEHTAIHHOTO MCCIEAOBAHUS (PUINICCKUX SBICHHIA,
MIPOLIECCOB B 00BEKTOB

- MaTeMaTUYECKHMH METOJIaMHU PEIICHUS THITOBBIX 33a4

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYUHbIE
METOBbl TEOPETUYECKOIO
Y 3KCIEPUMEHTAIILHOTO
UCCIIeIOBaHUS 00bEK-
TOB, IPOLIECCOB, fABJIE-
HUI1; TPOBOAUT HKCIIE-
PUMEHTBI 110 33JJaHHON
METOAMKE U aHAIU3UPY-
€T pe3yJbTaThl

3HaTh:

- MGTOI[I/IKy HpOBGI[eHI/ISI BKCHepI/IMCHTOB

- OCHOBHOE 000pYyZ0BaHUE JJIs MPOBEJACHUS IKCIIEPUMEHTOB
- MAaTEMAaTUYCCKUEC MCTOAbI O6pa6OTKI/I JAHHBIX

YMmeTh:

- IPOBOJIUTH (PU3HUECKUE U3MEPEHUS

- 00pabaTbIBaTh pe3ynbTaThl PUINUECKUX U3MEPEHUN;
- HpCIICTaBJISITI) pe3yanaTbl BKCHCpI/IMeHTa

Baanern:

- METOAMKON MOCTAaHOBKU (PU3NYECKOTO SKCIIEPUMEHTA

- METOJIAMH pacyeTa MOTPEIIHOCTEeH U3MEPEHUH MPpH MPOBEACHUU (PH3H-
4ECKOIr0 IKCIIEPUMEHTA.

- HABbIKaMM aHAJIN3a DKCIIEPUMEHTAIbHBIX JaHHBIX

2.MecTo TUCHMILUIMHBI (MOYJis) B CTPYKTYpe 00pa3oBaTeIbHOIi MPOrpaMMbl

VyeOnas nucnuiuimaa Pu3mMka OTHOCUTCSA K JUCHHUIUIMHAM 00A3aTeIbHON
yact bioka b1. Jluciunnunet (Mogynn).

Kon HaumenoBanue 1UCHUILTHHBI Koasl popmupyembix
AUCHHUIINHBI KOMIIETEeHIINH,
HHIMKATOPA
OcBanBaeMasi JUCIUIIJINHA

OIIK-1 (OIIK-1.2,

b1.0.10 dusnka OIK-1.3)

IpeniecTBy0mMe THCIHNIUHBI
\ JlucuunivHa mKoJIbHOTO Kypca « Du3nkay \
JIMCIMIIINHBI 0CBAMBaeMble MAPAJLIEIbHO

OIIK-1 (OIIK-1.2,

b1.0.08 Xumus OIIK-1.3)

ocaenywuue TUCUMIIIHHBI

OIIK-1 (OIIK-1.2,

b1.0.17 Temrorexuuka OIK-1.3)
53.01 BrimonHenue u 3amuTa BeimyckHOU kBanmudu- | OIIK-1 (OIIK-1.2,

’ KaIlMOHHOM PabOTHI OIIK-1.3)




3. O0beM TMCUMILTUHBI (MOYJIs1) B 3aU€THBIX eIMHUIAX C YKA3aHUEM KOJIH-
YecTBA aKaJeMHU4YEeCKUX YACOB, BbIIeJsIeMbIX HA KOHTAKTHYIO pa0doTy 00y4a-
OIIUXCA € penogaBareseM (1Mo BUAAM YU4eOHbIX 3aHATHH) U HA CAMOCTOSI-

TeJbHYI0 padoTy 00y4arommxcst
3.1. Pacnpenesienne o0beMa yueOHOM TUCHUIIMHBI HA KOHTAKTHYI0 padoTy ¢
NnpenogaBaTejieM U CAMOCTOSATEIbHYI0 padoTy 00y4ar0uXCs

Bun yueOGHoit paboTsl Bcero gacos o Kypcer
y4eOHOMY TUIaHy 1

OO6m1ast TpyA0EMKOCTb AUCIUTUIMHBL:
- 4acoB 288 288
- 3aYETHBIX €IUHMUII 8 8
KonrakTHas padora 00y4arommxcs 314 314
¢ nmpenojaasareJjieM (Bcero), 4acoB ’ ’
U3 Hee ayoOumopHbvle 3aHAMuUs, 8Ce20 31,4 31,4
B T.U..

JIEKITHI 12 12

MIPAKTUYECKUE 3aHITHS 8 8

nabopaTtopHbie pabOThHI 8 8

KA 0,8 0,8

KD 2,6 2,6
CaMocTOfITeIbHASI MOATOTOBKA K IK3aMeHaM 10.4 10.4
B NEPHUOJI IK3aMeHANIMOHHOI cecCUM (KOHTPOJIb) ’ ’
CamocrosiTeIbHas padoTa (Bcero), 4acoB 246,2 246,2
B T.4. Ha BBINIOJIHEHUE!

KOHTPOJILHOH paboThI 18 18

pacyeTHO-rpaduuecKoil paboThl

pedepara

KypCOBOH paboThl

KYpPCOBOTO MPOEKTa
Buibl npoMexyTOYHOr0 KOHTPOJIS OKk3, 3a JKk3, 3a
Texymuit KOHTPOIIb (BU, KOJTHYECTBO) K(2) K(2)




4. Conepskanue TMCUMILTUHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE N0 TeEMaM
(pa3nesiaMm) ¢ yka3aHueM OTBEIE€HHOI0 HA HUX KOJIUYECTBA aKaJeMHUYeCKUX
YacoB U BUI0OB Y4eOHbIX 3aHATHII
4.1. Tembl U KpaTKoe cojiepKaHue Kypca

Tema 1. MEXAHUKA
1. OcHoBHBIC NOHATHA MeXaHMKH. KnHeMaTHKa MocTynaTrejbHOro U Bpama-
TeJbHOI0 ABHKECHUS
Pasmepnoctu. Cucrema ennnnn CH. Cucrema orcuéra. MarepuainbHas TO4-
ka. Paguyc Bektop. CkopocTthb, yckopenue, [lepemenienue. YpaBHeHUs JBHKCHUS

2. JlunamMuka TBepaoro rejaa. 3akonbl HoroTOHA M BpameHus.

Nuepumnaneabie cuctembl oTcuéra. [lepBbiii, BTOpOM, TpeTUil 3aKOHbl HbrOTOHA.
JlnHaMuka BpamaTenapbHOro ABWKEHUs. MomeHT cuibl. MoMeHT umityiabca. Mo-
MeHT uHepuuu. Teopema IlITeiinepa. OCHOBHOM 3aKOH AMHAMUKHU BpallaTEIbHOTO
JBH>KCHUS B CIIy4ae CUCTEMBI TOUEK U B cIydae TBEPAOro Tena. Cuibl yIpyrocTtu,
TPEHUsI, CONPOTUBIICHUSI U TATOTEHHUS. 3aKOH CYXOrO TpPEHHUA. 3aKOH AMOHTOHA.
Cuia conporuBieHus. 3akoH Ctokca. JInHelHbIi 3akoH ['yka. 3aKOH BCEMUPHOTO
TATOTEHHUs. Bprarcienne BTopo KOCMAYECKON CKOPOCTH.

3. Pabora u 3Heprusi. MOIHOCTD. 3aKOH COXPAHCHUA JHEPrUM B MEXaHUKe.
[Tone cun. KoncepBaTUBHBIE 1 HEKOHCEPBATHUBHBIE CUIIBI, TpUMeEpHI. [loTeHnanb-
Has SHeprus. [loTeHuumanbHash HEPrUs B IOJIE CUJ TSKECTH, MOTEHUUATbHas
3HEprus ynpyro nedopMUpoBaHHOTO Tena. KuHeTnyeckas sHeprus Teia Mmpu Io-
CTYIIaTEJIbHOM M BPAILATEIbHOM JIBH)KCHHH.

4. 3aKOHBI COXpaHeHHsI MMIIYJIbCA, MOMEHTA HMIYJibca. OCHOBBI peJsTH-
BHCTCKON MEXaHUKH.

Nmnynece. IlocTymarsl DWHIITENHA B CHEUUAIBHOW TEOPHUM OTHOCUTEIBHOCTH.
[IpeobpazoBanus ["anmies B kinaccudyeckoid Mmexanuke. [IpeoOpazoBanus Jlopenia.
Cnenctust u3 npeodOpazoBanuii Jlopenua. CinoxkeHrue CKOpocTed B crelualibHON
TEOpPUH OTHOCUTENBbHOCTU. PenmsatuBucTCKas nuHamuka. [lonHas sHeprus tena B
CHEeUaIbHOW TEOPUU OTHOCUTEIBHOCTH. DHEPTHUs MOKOs, KUHETHYECKasi SHEPIus
Tena. CBA3b PENATUBUCTCKON SHEPTUU U UMITYJIbCA.

Tema 2. SJJIEKTPUYECTBO U MATHETU3M
5. DJIEKTPOCTATHKA. DJIEKTPUYECKOe MmoJIe.
3aKOH COXpaHEHUs >JEeKTpUyecKoro 3apsjaa. 3akoH Kynona. HanpsokéHHOCTB
AIIEKTPUYECKOro MoJjs. [I[puHIHN Cynepno3uIMu 3JIEKTpUIECKOro noisd. CHiIoBbIe
JUHUU. DJIEKTPUUECKOE MOJIE B IPOBOJHUKAX U AMdJeKTpuKkax. Teopema ["aycca.
[IpuMepbl MPUMEHEHUS TEOPEMBI. DIIEKTPUUECKHUIN IUTIOIb. BEKTOp MOJISIpU30BaH-
HOCTH. BEKTOp 2JIEKTPUUECKOTO CMEILICHUS.

6. Kongencaropbl. JHeprusi ¥ NOTEHUHMAJ JJIEKTPUIECKOT0 MOJIst
CBs13b NOTEHIMANIA U HANPSHKEHHOCTH. [IpuHIMN cynepno3uuuu ajis NoTeHIUana.
OKBUIIOTEHIUAIBHBIE JIMHUHU. JJEKTPOEMKOCTh IPOBOJHHMKA M KOHAEHCATOpA.



[Tnockuii koHAeHcatop. DHeprusi KoHaeHcatopa. OObEMHAS MJIOTHOCTh SHEPTUU
NIeKTprYecKoro nois. CoeaMHEHUsT KOHAEHCATOPOB

7. IIOCTOSSHHBIN JJIEKTPUYECKUH TOK.

3akoH Oma 1711 OJHOPOJIHOTO yYacTKa Ienu. DIEKTPUUECKOe COMTPOTUBIICHUE. 3a-
koH Oma B nuddepennmanbaon Gopme. D.1.c. 3akon Oma 1151 HEOTHOPOHOTO
y4dacTka 1enu. 3akoH Oma 115 mosiHoi nenu. CoeIMHEeHHs pe3UCTOPOB. 3aKOHBI
Kupxroda. 3axon [[xoynsa — Jlenna.

8. MarHuTHoOe 1oJie 4 €ero XapaKTepuCTUKH

BekTop MHIYKIIMM MarHUTHOTO 10Jsl. JIMHUM MHIYKIMS MarHUTHOTO 1oJst. [Ipun-
UMl cynepno3uuuu. 3akoH Ammepa. 3akoH buo — Caapa — Jlamnaca, npumepsl
€ro NpuMeHeHHus. MarHuTHBII MOMEHT BUTKA C TOKOM. TeopeMa O HUPKYJISIUU
BEKTOpa MarHUTHOW MHAYKIMUA. MarauTHOE 1oJje B BellecTBe. BeKTop HanpskEH-
HOCTU MarHUTHOTO TIOJISL.

9. DiekTpoMarHuTHast MHAYKIUA. CaMOUHAYKUMS
MaruautHbiii notok. [IpaBuno Jlenna. MaayktuBHOCTS. UHAYKTUBHOCTH TOpOHIA.
DHeprusi MarHuTHOTO TOJA. JleCTBUE MAarHUTHOTO TOJI HA JIBUXKYIIUNCS 3apsig U
toku. Cunbel Amrniepa u Jlopenua. Pabota no nepemMenieHuo NpoBOAHUKA C TOKOM
B MarHuTHOM noJie. Cucrema ypaBHeHU Makcseia.

Tema 3. PU3UKA KOJEBAHUIN U BOJITH
10. MexaHn4ecKne U 3JIEKTPOMATHUTHBIE KOJIEOAHNS M BOJIHBI.
["apMonunyeckue konebanusi. YpaBHEHHE U MPUMEPHI TAPMOHUYECKHUX OCITHILISATO-
POB (MasITHUKHU U AJIEKTPUUECKHUI KOJeOaTeIbHbIN KOHTYD). DHEpTusi KOJcOaHmil.
CBoOoHbBIE 3aTyXarolre KoJieOaHus OCIMILIATOPA C MOTEPSIMU. BBIHYKIeHHBIE
KoJjebanus. AMIuMTyaa u pa3a BEIHYKIIEHHBIX KosieOanuit. Pesonanc. CrnoxxeHue
koJiebanuii. buenus. Buael BosiH. [lnockast rapMoHrdecKkasi BOJIHA (JIJTMHA BOJIHBI,
BOJTHOBOE YKCJIO U BOJTHOBOM BEKTOP, pa30Basi CKOPOCTh, YPAaBHEHUE BOJIHBI).
BosHOBOE ypaBHEHHE B TPOCTPAHCTRE.

11. Ontuka. UnTepdepenuns u 1udpakuus cBera.
HNuTepdepeHIIMOHHOE MoJIe OT JBYX TOUYE€UYHBIX UCTOYHUKOB. OnbiT FOHra. MHTEp-
dbepomerp Maiikenbcona. UutepdepeHiius B TOHKUX TUleHKax. JudpaxiumonHas
pemérka. [lomsapusanus BonH. Ilonspuzanus cBeTa Npu OTPaXKEHUH W MPEIOMIIE-
HUM Ha TPaHULE ABYX JUAIEKTPUKOB. 3aKOH Maitoca.

Tema 4. KBAHTOBAS ®PU3UKA
12. KBanTroBas npupoaa csera. ®orodrpdexr.
OcHOBHBIE 3aKOHBI TemoBoro usnydenus. orordpdexkr u sdpdexr Komnrona.
KBaHTOBO-BOJTHOBOM Myasin3m cBeTa. OCHOBHBIE 3aKOHBI TETNIOBOTO U3ITyUEHHUS.

Tema 5. CTATUCTHYECKASA ®U3NKA U TEPMO/IMHAMHUKA
OcHOBHbIE MOHATHS TEpMOANHAMUKU. [IlepBoe Hauano TepMOJIUHAMUKH.
Nneanbubliii ra3. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KMHETUYECKOW TEOPUU Ta-
30B. YpaBHEHHE COCTOSIHUS UACAIIBHOTrO ra3za. Pacnpenenenue sHeprum no crere-
HSIM CBOOOIBI MOJIEKYJ1. Pactipenenenne MoJIeKys HACATBbHOTO ra3a Mo CKOPOCTIM
7



u ’HeprusiM. PaboTa, TernoTa, BHYTpeHHSSI PHEPTUA ra3a. |-e Hayajao TepMoIuHA-
MUKHU. CTaTUCTUYECKOE TOJIKOBAHUE 2-TO HaYala TEPMOJIUHAMUKHA. DHTPOIHUS U
uHpopmarusi. PeanbHbie razel. YpasHenue Ban-gep-Baanbca.

4.2.Conep:kanue JMCUMIIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE N0 TEMaM

Paspnensl u Tembl Bcero yga- Bupl yaeOHBIX 3aHATHI
COB 10 KonrakTHas pabora CPC
yuaeOHOMY (Aynutopnas pabota)

IUIaHy JK | J5 | 113

1 xypc
Tema 1. Mexanuka 96 4 4 3 85
Tema 2. DIeKTpUUECTBO U MarHETU3M 97 5 4 3 85
Tema 3. ®usuka koneOaHuii U BOJIH 33 2 1 30
Tewma 4. KBanToBas husuka 32 1 1 30
Tema 5. Craructuueckas pusuka u tep- 16,2 16,2
MOJIMHAMHUKa
KA 0,8
K9 2,6
KoHnTpoib 10,4
Utoro 288 12 8 8 246,2

4.3. TemaTHKa NPAKTUYeCKHUX 3AHATHI

KosmyecTBo yacos
Tema mpakTU4ECKOTO 3aHATHUS
BCETO
Tema 1. Mexanuka 3
Tema 2. D51eKTpU4ECTBO U MarHETU3M 3
Tema 3. ®usuka xkosedaHUil U BOJIH 1
Tema 4. KanToBast pusuka 1
Bcero mo kypcy 8
4.4. TemaTnka 1a00paTOpHBIX padoT
Tema mabopaTopHOil paboTHI KomnuecTBo yacos
BCETO
H3mepeHre MOMEHTa MHEPIIMH MaxOBOTO KOJeca M CHJIBI TPEHHS B OIO-
pax 4
Ompenenenne KodpPHUINEHTA BHYTPEHHETO TPEHHS )KUAKOCTH TI0 METOTY
CTOKCa
OmnpeneneHrie MOMEHTa UHEPIIUHU TeJIa METOIOM KPYTHIILHBIX KOJICOaHUt
Ompenenenne eMKOCTH KOHICHCATOPa C IOMOIIBIO 0aNTUCTUYECKOTO 4
raJbBaHOMETpa
Bcero 8
4.5. TemaTKka KOHTPOJILHBIX PadoT
TemaTuka KOHTPOJIbHOM padoThl Nel

1. KunHemaTuka mocTynaTeIbHOTO U BpaIlllaTeILHOIO JIBH)KCHUH;

2. JluHaMMKa MOCTYNAaTeIbHOTO JIB)KEHUS, 3aKOH COXPAHEHUS UMITYJIbCA;

3. Mexanuueckas padota, MoiHocTh, KIT/I;

4. DJeMEeHTHI ClIeUAIbHON TEOPHUU OTHOCUTEIHLHOCTH;

5. JluHamuka BpaliaTeabHOTO ABUKEHHUS;

6. MexaHnka KUAKOCTEH U ra30B; MEXaHUUYECKOE HAIPsHKEHUE, 3aKoH [ yKa;
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TemaTnka KOHTPOJIBbHOM padoThI Ne2

DJIEKTpOCTaTHUKA
ITocTOsIHHBIN TOK
Marsetusm
KoseGanus u BOJIHBI

ol o\

5.Y4eOHO-MeTOoAMYecKOE 00ecniedeHne Al CAMOCTOSITeIbHOM PadoThI
00y4arouuxcs no JMCHUIJINHE (MOIYJII0)
5.1. PacnipeiesieHre 4acoB 0 TeMaM W BHIAM CaAMOCTOSATEJIbHOH padoThI

Paznensl U TeMBI

Bcero vacos no
y4eOHOMY IUIaHY

Bun paboter

Tema 1. Mexanuka

85

CaMocCTOsITENIbHOE HW3Y4YEHHE  OTAEIbHBIX
TeM Yy4eOHOH JmuTeparypbl. Beinosnnenue
KOHTpOJIbHOM paboTtsl. IloaroroBka k mpo-
MEXXYTOYHOM aTTecTaluy U TEKYLIEMY KOH-
TPOJIXO 3HAHUH.

Tema 2. DneKTpU4ECTBO U
MarHeTu3m

85

CaMocTosATENbHOE U3YUYEHUE OTIEIBHBIX
TeM y4eOHOH iuTeparypsl. Beinonnenue
KOHTPOJIbHOM paboTsl. [loaroroska k npo-
MEXYTOYHOM aTTECTALIMU U TEKYIEMY KOH-
TPOJIIO 3HAHUM.

Tema 3. ®usuka KoieOaHUi
U BOJIH

30

CaMocTosATENbHOE U3YUYEHUE OTIEIBHBIX
TeM y4eOHOH nuTeparypsl. BeinonHenue
KOHTPOJIbHBIX paboT. Ilogroroska k npo-
MEXYTOYHOM aTTECTALIMU U TEKYIEMY KOH-
TPOJIO 3HAHU.

Tewma 4. KBantoBas usuka

30

CaMocTosiTeNnbHOE N3YUYE€HUE OTIEIbHBIX
TeM y4eOHOM uTepaTypbl. BoinoiaHenue
KOHTpPOJIbHBIX padoT. [loaroroska k mpo-
MEXYTOYHOM aTTECTALMU U TEKYILEMY KOH-
TPOJIXO 3HAHUH.

Tema 5. Cratuctudeckas
¢u3nKa U TepMOJUHAMHKA

16,2

CaMocCTOsATENBHOE U3YUYEHUE OTIENBHBIX
TeM y4eOHOH uTeparypsl. Beinonnenue
KOHTpOJIbHBIX padoT. Ilogroroska k npo-
MEXYTOYHOM aTTECTALIMU U TEKYIEMY KOH-
TPOJIIO 3HAHUM.

Bcero

246,2

5.2. IlepeyeHnb yueOHO-METOANYECKOT0 0O0eceYeHus 1JIsl CAMOCTOSITe/ILHOI
PadoThI CTYIEHTOB € YKA3aHUE MEeCTA UX HAXOMKICHU:
- yueOHas nuTepatypa — oubnauorexa Qumana
- METOJIUYCCKHE PEKOMEHIAITUH TI0 BBIMTOIHECHUIO KOHTPOJBLHON PabOThI —
(bOoHJ OIICHOYHBIX CPECTB;
- METOJIMYECKUE PEKOMEHAIIMU TI0 CAMOCTOSTEIbHON paboTe — callT Qpuiu-

aja.




6.D0oH/1 O1IEHOYHBIX CPEACTB /IS MPOBeAeHHs MPOMEeKYTOUYHOI aTTecTAlU
00y4aImuxcs no JUCUUIINHE (MOXYJIIO)
CocraB ¢oHIa OLIECHOYHBIX CPEICTB

By orieHOYHBIX CpencTB \

KonnuectBo

Texyuuii KOHT

0J1b

KonTponbnas pabota

2

KypcoBas pabota (KypcoBO# ITPOEKT)

Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

IIpoMe:KyTOYHBII KOHTPOJIb

DK3aMeH

1

3auer

1

@DOH/T OIICHOYHBIX CPEJICTB MPECTABIEH B MPUIOKEHUHU K paboyeil mporpamMme

/.IlepevyeHb OCHOBHOM M IONIOJHUTEJIBHOM JUTEPATYPHI

7.1. OcHoBHAasi IUTEpPaTypa

ABTOpBI, CO- 3arnaBue H3paTenscTBO, IO Komnu-
CTaBUTENN BO
JI1.1 | I'pabGoBckuii | Kypc ¢usuku: yued. mocodue Cankr-IlerepOypr : U3narenn- [Omn.
P.N. ctBo Jlans, 608 c. 2012 r. Pe- pecypc]
JKUM JIOCTYTIA!
https://e.lanbook.com/book/3178
JI1.2 | CaBenbeB Kypc obmeit puzuku. B 3 1. Cankr-IlerepOypr.: Jlans, 2019. | [Dnek-
N.B. Towm 1. Mexanuka. Monekynsp- | 436, 500, 320 c. Pexxum nocty- | Tpos-
Has ¢pusuka Tom 2. DnexTpuue- | ma: HBIN
ctBO ¥ MarHetusM. Bosubl. On- | https://e.lanbook.com/book/1139 | pecypc]
tuka ToMm 3. KBanToBas ontuka. | 44
AtomHas pusuka. Pusuka https://e.lanbook.com/book/1139
TBeporo tena. Pusnka aToMHO- | 45
TO sSIIpa M JIEMEHTAPHBIX Ya- https://e.lanbook.com/book/1234
CTHII 63
J1.3 | bonynos E. bazoBeii kypc ¢usuku: mexanu- | Cankt-IlerepOypr: IIT'VIIC, [Om.
H. Ka, MOJIEKYJIsipHast pusuka, 2020. — 319 c. — Pexwum no- pecypc]
AJIEKTPOCTATHKA, TOCTOSHHBIN cTyna:
AJIEKTPUUECKHUT TOK, MarHeTusM, | https://e.lanbook.com/book/1560
BOJIHOBAsl ONTHKA, dJIEMEHTHI 26
KBaHTOBOM MEXaHUKHU, aTOMHOM
U SIAepHON PU3UKH : yUEOHHK
7.2. lonoJHUTEIbHAS JUTEpaTypa
JI2.1 | KpaBueHKoO ®dusnka : yueOHUK U pakTUKyM | MockBa: M3narensctBo KOpaiit, | [Dn.pec
H. 10. JUTSL BYy30B 2020. — 300 c. — Pexwum n10- ypc]
CTyma:
https://urait.ru/bcode/450821
JI2.2 | Aiizennon A. | ®u3uka : yueOHUK U npakTUKyM | MockBa: M3narensctBo HOpaiit, | [D:1.
E. JUTSL BYy30B 2020. — 335 c. — Pexwum j1o0- pecypc]
CTyma:
https://urait.ru/bcode/450504
JI2.3 | HukepoB B. | ®usuka : yueOHuk u npaktukyM | Mocksa: U3natensctBo FOpaiit, | [Dmn.pec
A. JUISL BY30B 2020. — 415 c. — Pexwum no- ypel]

cryma:
https://urait.ru/bcode/450293
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https://e.lanbook.com/book/3178
https://e.lanbook.com/book/113944
https://e.lanbook.com/book/113944
https://e.lanbook.com/book/113945
https://e.lanbook.com/book/113945
https://e.lanbook.com/book/123463
https://e.lanbook.com/book/123463
https://e.lanbook.com/book/156026
https://e.lanbook.com/book/156026
https://urait.ru/bcode/450821
https://urait.ru/bcode/450504
https://urait.ru/bcode/450293

2.4

SAckensun ®dusnka: MexaHnuka, DJIeKTpu- Mocksa : MUNT.- 2009.- 64 c. | 234

A.B. 4yecTBO. MardeTusm.

8. [lepeuenb pecypcoB HH(POPMAITUOHHO - TEJIEKOMMYHHKAIIMOHHOMH CeTH
"UuTepHeT'", HEOOXOAUMBIX IJIsl 0CBOCHMS JUCHUIJINHBI
1.OdunmanbHbiii caliT punuana
2. DNeKTpoHHAasi OMOIMOTEYHAs cUCTeMa

9.MeToau4eckne yKasaHHUA I 00y4al0IMXCH M0 OCBOCHUI0 AMCHMILIMHBI

B nponecce 0cBOEHUS AUCHUILIMHBI CTYAEHTHI TOJLKHBI IIOCETUTH JIEKIIUOH-
HbIE, 1a00paTOPHBbIE U MPAKTUYECKUE 3aHATHUS, TPOBOJUTH CAMOCTOSITEIBHYIO pa-
00Ty, BBIIOJIHUTH U 3aLIUTUTh KOHTPOJIbHBIE pa0OTHI, CIATH 3a4€T U SK3aMEH.

JIeKUMOHHBIE 3aHATHS COCTaBIIAIOT OCHOBY TEOPETHYECKOro OOy4YeHHs,
BKJIFOYAIOT B ce0s CUCTEMAaTU3MPOBAHHBIE OCHOBBI 3HAHUM MO JUCUUIUIMHE, KOH-
LHEHTPUPYIOT BHUMaHUE OOYyYarOIIMUXCsl Ha HauOoJiee CI0XKHBIX U Y3JIOBBIX BOIIPO-
cax ¢u3uku. B xozme nekuuil mpenogaBaTeNb U3J1aracT U pa3bsCHSAET OCHOBHBIE,
HauboJsiee CIOKHbIE TOHATHSA TEMBI, @ TAKXKE CBA3aHHbIC C HEW TEOPETUUYECKUE U
IPAaKTHYECKHUE MPOOIEMBbI, JaET PEKOMEHIAIMH Ha BBIIIOJIHEHNE CAMOCTOSATEIbHON
paboTHI.

B xone nexumii CTyiIeHTaM peKOMEHyETC:

- BECTH KOHCIIEKTUPOBAHUE Y4EOHOr0 MaTepHana;

- oOpanjaTh BHUMAHUE Ha KaTErOPHUH, MOJIOKEHUS M 3aKOHBI, PACKPBIBAIO-
1IMe COAEP)KaHUE TEX WM MHBIX SBJICHUN U MPOLIECCOB, HAYYHBIE BBIBOJBI U MPAK-
TAYECKUE PEKOMEHIAIMH IO UX PUMEHEHUIO;

- 3371aBaTh MPENOJABATEN0 YTOUYHAIOIIME BOIIPOCHI C LEIBIO YACHEHUS TEO-
PETUYECKUX MOJIOKEHUU.

JUis yCHemHoro oBJaJeHUsi KypcoM HEOOXOJMMO MOCELaTh BCE JIEKLHHU,
TaK KaK TEMaTUYECKUI MaTepuas B3auMOCBSI3aH MEXTy COOOM.

[IpakTryeckue 3aHATHS - 3TO aKTUBHAsI Gopma ydeOHOTro mpoiiecca. SABis-
IOTCSL JIONOJIHEHUEM JIEKLIIMOHHBIX KYPCOB M CaMOCTOSITENIbHOM paboThl o0Oyuaro-
LIUXCS, @ TAK)KE CPEACTBOM IPOBEPKU YCBOCHUS MMM 3HAHUM, JABAEMBIX Ha JICK-
LIMA U B IIPOLECCE U3YUYECHUS PEKOMEHAYEMOU aurepaTypshl. IIpaktuueckue 3aHs-
THS BKJIIOYAIOT B Ce0s pelleHre 3a/1ay.

JlaGopatopHble pabOThI - yueOHOE 3aHATHE, B paMKaX KOTOPOTO OCYIIECTB-
J€TCA TOT WIM UHOM HAy4HBIM DKCIIEPMMEHT, HAIPABJICHHBIM Ha IOJIyYEHUE pe-
3yJbTAaTOB, UMEIOIIUX 3HAYEHUE C TOYKH 3PEHUS YCIIEIHOTO OCBOCHUS CTYJICHTA-
MU y4eOHOI MpOorpaMMmbl.

ITo pe3ynbraTaM mpoBeACHHOMN J1abopaTOPpHON pabOTHI CTYJEHTOM BBITIOJ-
HSIETCS OTYET, /i€ MPUBOJSATCA BCE HEOOXOAMMBIEC BBIUMCIEHUS, 3a0JHsAETCA Ta0-
JUIa Pe3yJIbTaTOB UM JTa€TCsl OMMCAHUE OMBITAa C 00S3aTEIbHON 3aMUCHI0 XUMHU-
YeCKUX ypaBHEHUU M BbIBOJAOB. Ka)1yi0 BBINOJIHEHHYIO JIaOOpATOPHYIO paboTy
CTYACHT 00s13aH 3alIUTHUTh; HA 3aIUTE CTYJEHT JOJDKEH MOKa3aTh 3HAaHUE TEOPUHU
U METOJOB M3MEPEHHs, NCIIOJIb3YEMBIX B JIaHHOHM paboTe; ymMeTh POopMyIupoBaTh
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¥ TIOHMMAaTh BCTPEYAIOIIMECS B JaHHOW paboTe 3aKOHOMEPHOCTH; 3HATH OMpee-
JICHUSI BCEX BCTPEYAIONIMXCS B pa00OTE MOHITUI U BEJIMYUH; YMETh aHAJIM3UPOBAThH
U OOBSCHATDH MOJTYYEHHBIE pe3yIbTaThl U (HOPMYIUPOBATH BHIBOIBI.

BakHO# 4yacThiO CaMOCTOSITEIBLHON paOOThI SBISICTCS YTCHUE YUEOHOU H
Hay4YHOM JUTEparyphl. B pamkax caMOCTOSITEIbHON pabOThI CTYACHT JAOJKEH pac-
CMOTPETh TEOPETHUYECKUA MaTepHuall, KOTOPbIA HE BBIHOCHUTCS Ha JICKIMOHHBIN
Kypc. HacTblo caMOCTOSITENIbHONM PaOOThl SBISIETCS] BBIMOJHEHUE KOHTPOJIBHBIX
pabot. IIpexae uem BBINONHATH 3aJaHUSI KOHTPOJIBHBIX paboT, HEOOXOAUMO HU3Y-
YUTh TEOPETUUECKUN MaTEPUAN, O3HAKOMUTBHCA C METOJANYECKUMHU YKA3aHUSMH 110
BBITIOJTHEHUIO KOHTPOJIbHOM paboThl. KOHTpoNbHBIE pabOThl BKIIOYAIOT TEOPETH-
YECKYI0 M NPAKTUYECKYK) 4YacTb. B paMKax NpakTUYECKOW YacTH CTYyAEHTaM
HEO0OXOAMMO PEIINUTh 3a/1a4, CTPYIIUPOBAHHBIE IO pa3ieaM.

BrlnonHeHye 1 3a1uTa KOHTPOJIBHBIX padOT SIBISETCS HEPEMEHHBIM YCIIO-
BHUEM JUIA JOIYCKa K DK3aMEHYy M 3a4eTy. Bo BpeMs BBINOJHEHUS KOHTPOJIBHBIX
paboT MOKHO MOJTYYUTh I'PYNIOBBIE WM MHAUBUAYAIbHBIE KOHCYJIbTAlUU Y MIpe-
nonxasates. [IoAroToBka K 3K3aMeHy U 3a4eTy MPeaIoJIaraer:

- U3y4YCHUE PEKOMEH1YEMOU JIMTEPaTypBhl;

- U3y4YECHHUE KOHCIIEKTOB JICKIUH;

- BBIIIOJIHEHHUE U 3alllUTa KOHTPOJBHBIX padoT.

10.ITepeyens nHGPOPMALUOHHBIX TEXHOJIOTHil, IPOrPAMMHOI0 O0ecneYeHns: U
HH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM, UCIIOJIb3YyeMbIX
MPH OCYLECTBJIEHHMH 00Pa30BATEJIbHOI0 MPOLIECCA MO JUCUMILJINHE
[IporpammHuoe obecrniedeHue sl MPOBEICHUS JEKIHUM, JEMOHCTpAIUU Mpe-
3eHtaumii: Microsoft Office 2003 u BbI1IE.

IIpodeccuonanbubie 60a3bl JAHHBIX,
HCI0JIb3yeMble /ISl H3yUeHusl JUCUUIINHBI (CBOOOTHBIN J0CTYIN)

Nudopmanmonnas cucrema «EamHoe OKHO JOCTyna K MH()OPMAMOHHBIM
pecypcamy - http://window.edu.ru/catalog/resources?p_rubr=2.2.74.6

11.0nucanne MaTepuaJbHO - TEXHUYECKOH 0a3bl, HEOOXO0AMMOM 1151
OCYILIIeCTBJICHHS 00Pa30BaTEJIbHOI0 MPOLECCa M0 AMCHUILIMHE

11.1. TpeOoBaHus K ayAUTOPUAM (IIOMELIEHUSAM, KAOUHETaAM) J1JI1

NPOBeCHNUSI 3aHATHI ¢ YKa3aHUEM COOTBETCTBYIOLIEr0 OCHAILICHHSA

VYyeOHast ayTuTOpus AJisl IPOBEACHUS YU€OHBIX 3aHATUH, MPEAYCMOTPEHHBIX
MporpaMMoi crenrainteTa (MPOBEICHUE 3aHSATUN JICKIIMOHHOTO THWIIA, 3aHSTUN
CEMHUHAPCKOTO THMA, TPYIIOBBIX U WHAWBUIYAIbHBIX KOHCYJbTAlMi, TEKYIIErO
KOHTPOJS M TPOMEXKYTOYHOW  artecrtamuu) - ayautopus Ne 401,
Crenuanu3upoBaHHas MeOedb: CTOJNBI  Y4eHMYeckue - 32  IT., CTyJbs
ydeHuueckue - 64 1mr., Jocka HacTeHHas - 1 mT., cTON mpenojasarens - 1 mr.,
cTyn mnpenopaBatenss - 1 mr. TexHuueckue cperncrBa oOydeHHS: MEPEHOCHOM
DKpaH, TMEPEHOCHOM MPOEKTOp, HOYTOYK. Yd4eOHO-HaIAHBIE TOCOoOus,
o0OecleynBaIIie TeMaTUYECKUE WIUIIOCTpAIlii, COOTBETCTBYIOIIME paboyeit
nporpamMme AUCLMIUIMHBI - KOMIUIEKT Mpe3eHTaluil (XpaHuTcs Ha Kadenpe).
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11.2. IlepeyeHnb 1a00paATOPHOTO 000PYIOBAHMS

VYyebHas ayquTopus sl IPOBEICHUS YU€OHbIX 3aHATUM, TIPETyCMOTPEHHBIX
porpamMMoi crienuaiuTeTa (MIPOBEJACHNE 3aHATHI ceMUHApCKoro Tuma) - Jlabopa-
Topust «DPusukay, ayauropus Ne 312. Crneunanu3upoBaHHasi MeOe€lb: CTOJBI yde-
HU4YECKHE - 11 mWT., CTyabd ydeHHUuUeckue - 27 mT., JOCKa HACTEHHas - 1 IIT., CTOJ
npenojasarens - 1 mwrT., cTya npenojasarens - 1 mwt. JlaboparopHoe 06opynoBa-
Hue: cymuiabHbli mkap CHOJI - 1 mit., amnepmerp AeMOHCTpaMOHHBIN - 1 IT.,
BEChl HACTOJbHBIE - | IIT., BeCbl TEXHUYECKHE C pa3HOBecaMu - | IIT., YHUBEpP-
canbHbIA ucTouHUK rutanust Y UII-2 - 1 mt., Hacoc Komosckoro, anmapat Kiem-
Ma-Jlezopma, TEpMOMETpP AEMOHCTpAaUMOHHBIA - 1 mT. JlabopaTopHble CTEHBI:
«M3ydeHne cOOCTBEHHBIX KOJEOAHWH MPYXKHHHOTO MasTHUKa», «CHSATHE BOJBT-
aMIIEPHBIX XapaKTePUCTHUK DJICKTPOHHOU Jammbl», «OmnpeaeieHue ropu3oHTab-
HOM COCTaBJISIONICH BEKTOpa HAMPSHKEHHOCTH MarHUTHOTO TOJIA 3eMiany, «3yue-
HUE€ 3aKOHOB BpAIATEIIBHOTO ABMKEHHUS», «OIpeneaeHne OTHOMIEHUS TEIUIOEM-
KocTel Bo3ayxa meroaoM Kiiemmua-/lezopmay, «3HAKOMCTBO ¢ pabOTOM 3Iiek-
TpOHHOTO ocuuuiorpada», «zMepenne MoMeHTa MHEPIIMM MaxoOBOTO Kojieca U
CWIbl TpeHHs B omopax», «OmnpeneneHue kodPpEGUIMEHTa BHYTPEHHETO TpPEHUS
KUJKOCTH TIO METOAY CTOKCay», «OmnpeaeeHne MOMEHTa UHEPIUHU TeJla METOJIOM
KPYTWIBbHBIX KoJieOaHui», «CHATHE BOJIbT-AMIIEPHBIX XapAKTEPUCTUK CEIIEHOBOTO
U TEPMAHUEBOrO BbIIpsIMUTENEH», «ONpeneIeHne eMKOCTH KOHAEHCATOpa C IOo-
MOIIBI0 OaJUTMCTUYECKOTO TrajdbBaHOMETpa», «M3MepeHue yaenbHON HHTErpalib-
HOM YyBCTBUTEIBLHOCTH U CHSITHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU (POTOIIEMEH-
Ta ¢ BHyTpeHHeM (otordpdexkTom doToconpoTuBieHUs», «ONpeneieHue AJIUHbI
CBETOBOM BOJIHBI», «ONpeiesieHe KOHIEHTPAIMK BOJHOTO pacTBOpa caxapa Io
CPEACTBOM MoJsipuMeTpay, «OnpeaeneHue paauyca KpUBU3HBI JIMH3bI C TOMOIIBIO
koJiel; HproToHa, MOJTy4eHHBIX B MOHOXPOMAaTHYECKOM CBETe», «OnpeeneHue mno-
Ka3aTesisd MPEJOMIICHHS CTEKJIa C MMOMOIIBI0 MUKPOCKOMay, «OnpeieieHne 3aKoHa
Mamtocay. YueOHo-HarIsAHbIe TOCOOUS - KOMIUIEKT TIJIaKaTOB.
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IIpuioxkenue k padoyeit nporpamme

®OHJI
OIIEHOYHBIX CPEJICTB

10 Y4eOHO! AMCHMILIIMHE

OU3NUKA
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1. IlepeyeHb KOMIIETEHUMI C YKa3aHUEM 3TANOB UX (POPMHUPOBaHUS B
npouecce 0CBOCHUs Y4eOHOM TUCHUILIMHBI

1.1. IlepeyeHb KOMNIETEHIIMA ¥ MHANKATOPOB

OIIK-1: CriocoGeH pemath MHXEHEpHBIE 337auu B IPOPECCUOHANIBHOM Jie-
ATEJIBHOCTH C HCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAayK, MaT€MaTHYECKOIO
aHaJIM3a U MOJIECIMPOBAHMUS.
OIIK-1.2. [IpumeHsieT OCHOBHBIE MOHSATHUS U 3aKOHBI €CTECTBEHHBIX HAYK
JUIS pEeIIeHUs TPEIMETHO-TPO(DUIBHBIX 3a7a4
OIIK-1.3. TlpuMmeHsieT eCTeCTBEHHOHAYYHBIE METOJbl TEOPETHYECKOTO M
AKCIIEPUMEHTAIBHOTO MCCIEAOBaHUS OOBEKTOB, MPOLIECCOB, SBICHUM; MPOBOAUT

DKCIEPUMEHTHI 110 3aJaHHOM METOJAMKE U aHATU3ZUPYET PE3YIbTATHI

1.2.

Jtanbl GopMHUPOBAHNSA KOMIIETEHIUI B MpoLecce

OCBOCHHUS YUeOHOM IMCIUTIIHUHBI

HaunmeHnoBanue 3Tama

Conep:xanue 3Tana
(BuabI yueOHOM padoThI)

Koabl popmupyembix Ha
Tane KOMIETEeHIIMd, UH-

AUKATOPOB
Oran 1. ®opmupoanue | Jlekuuu, camocroarensHas pabdora | OIIK-1 (OIIK-1.2, OIIK-
TeopeTudeckor 0a3bl 3HA- | CTYIGHTOB C TEOpeTHYecKol 0a3oM, 1.3)

HUU

IMPAKTUYCCKHUC 3aHATHA

Oran 2. ®opmuposanue | [Ipaktuueckue 3anatus u Bbimonse- | OIIK-1 (OIIK-1.2, OIIK-
YMEHUHI HUe J1a00opaTOPHBIX paboT 1.3)

Oran 3. ®opmupoBaHue | BolloiHeHnEe KOHTPOJIBHBIX padOT OIIK-1 (OIIK-1.2, OIIK-
HaBBIKOB IIPAKTHYECKOT O 1.3)
WCIIOJIb30BAaHNsl 3HAHUM U

yMEHUHI

Oran 4. IlpoBepka ycBOEH-
HOr'0 Marepuaia

3ammTa KOHTPOJBHBIX paboT, 3adyer,
9K3aMeH

OITK-1 (OITK-1.2, OITK-
1.3)

2. Onucanue noka3artejeil U KpUTepPUEB OLlEHUBAHUS KOMIIETEHIIUI Ha
Pa3IM4YHbIX 3Tanax ux GopMHUPOBAHMS, ONMMCAHME KA OLlCHUBAHHUS

2.1. Iloka3aTean U KpUTEPUU OLICHUBAHUS KOMIIETEHIUI
HA Pa3JIMYHbIX ITanax ux popmupoBanus

Oran popmupo- | Kon xomme- | Ilokazatenu ore- Kpurepun CriocoObl o11eH-
BaHUs KOMIIETEH- | TEHIUH, UH- | HUBaHUA KOMIIe- KH

97071 JMKaTopa TEHIUI
Oran 1. ®Popmu- OIlK-1 - IIOCELIECHUE JIEK-| - HAJIMYME KOHCIIEKTA | y4acTHE B JIHC-
poBanue Tteope- | (OIIK-1.2, | HMOHHBIX M IIpakK-| JIEKUMHA O BCEM Te- | KyCCUU
tuueckod  Gasel | OIIK-1.3) | TMyeckux 3aHATHH; | MaM, BBIHECEHHBIM Ha
3HaHUU - BEJEHUE KOH-| JIGKIIMOHHOE O0CYX-

CIEKTa JICKITHIA; JIeHUE;
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Otan 2. ®opmu- OIIK-1 - BBIIOJIHEHHWE JIa- | - 3aJadyd  PEIICHBHI | - HaMucaHue
poBanue ymenwmii | (OIIK-1.2, | GopaTopHBIX pa- | BEpHO oT4yera IO Ja-
(pemenne 3amaun | OIIK-1.3) | Gor; - 3a7aHus J1aboparop- | GOpaTOPHBIM
o oopasiry) - pemieHHWe 3a1ad | HIX PalOoT BBINOJIHE- | paboTaM U pe-
MPAKTUYECKOTO HBI B [I0JIHOM 00bEME | IIEHHE TUIIOBBIX
3aHATUS 3a7a4 Ha Ipak-
TUYECKUX 3aHs-
TUSX
Otan 3. ®opmu- OIIK-1 - HaJIW4Yue Tpa- | - KOHTPOJbHBIE pab0- | KOHTPOJIbHBIE
poBanue HaBbikOB | (OIIK-1.2, | BuiIbHO BBHITIOJ- | THI UMEIOT TMOJIOXKH- | pabOThI
MPAKTUYECKOTO OIIK-1.3) | HEHHBIX KOH- | TEJIbHYIO PELIECH3UI0 U
UCIIOJIb30BaHUs TPOJIBHBIX pabOT JIOMYIIEHBI K 3aIUTe
3HAHUU U YMEHUH
Oran 4. [IpoBepka OIIK-1 - YCIIEIIHAs 3allli- | - OTBETHI HA BCE BO- YCTHBIN OTBET
ycBoenHoro Ma- | (OIIK-1.2, | Ta KOHTPOJBHBIX MIPOCHI 110 KOHTPOJIIb-
Tepuana OIIK-1.3) | pabor; HBIM paboTam;
-9K3aMeH; - OTBETHI Ha BOIIPOCHI
- 3a4eT HK3aMEHALIMOHHOIO
ounera, Ha BOMPOCHI
3ayeTa U Ha JI0IOJIHU-
TeJIbHBIE BOMPOCHI
2.2. Kpurtepuu oneHUBAHUsI KOMIIETEeHIHIi

10 YPOBHIO UX C()OPMHPOBAHHOCTH

Kox kommeren-

YpoBHU cHOPMUPOBAHHOCTH KOMITETEHIIUIN

U, THAUKATOP 0a30BBbIil CpeaHuii BEICOKHH
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.2) - OCHOBHbIE ()U3MYECKHE | - OCHOBHBIE (pu3Hye- | - OCHOBHbIE (pu3mue-
ABJICHUS, €IUHUIBI W3- | CKUE SIBIICHUS, €IAWHU- | CKUE SIBJICHMS, €IUHU-
MepeHHUs  (U3NYECKUX | IIbl U3MepeHus pusmue- | bl U3MepeHust (usn-
BEJIMYMH. CKHX BEJINYUH; YECKUX BEJINYMH;
Ymern: - OMNbITHbIE OOOCHOBa- | -  (yHIaMEHTaJIbHbIE
- IPUMEHATh METOABI HUSl OCHOBHBIX (DHU3HU- | IOHATUSA, 3aKOHBI MU

TEOPETUUECKOTO HCCIIe-
TOBaHUS (PU3UIECKHIX
SIBJIEHU, MIPOLIECCOB U
00BEKTOB.

Baagern:

- MaTeMaTHYECKUMH Me-
TOgAaMU peH_IeHI/Iﬂ THUIIO-
BBIX 3aj1a4.

YECKUX 3aKOHOB.
Ymern:

- IPAMEHSTh METOJIBI
TEOPETUYECKOIO UCCIIE-
JOBaHMS (PU3NIECKUX
SIBJICHUH, IIPOLIECCOB U
00BEKTOB;

- IPUMEHATH METO/IbI
AKCIIEPUMEHTAILHOTO
uccrenoBaHus pusznye-
CKHX SIBJICHH, MpoILIeC-
COB U OOBEKTOB.
Baaners:

- METOJaMHU DJKCIEpHU-
MEHTAJIBHOTO HCCIIEJ0-
BaHUS (PU3MUYECKUX SIB-

TEOPUH  KJIACCUYECKOMN
U COBPEMEHHOW (u3u-
KU,

- ONBITHBIE O0OOCHOBa-
HUSL OCHOBHBIX (U3HU-
YECKUX 3aKOHOB.
Ymersn:

- IPUMEHSTH METOIbI
TEOPETUYECKOTO HC-
cienoBaHus Gpu3nye-
CKMX SIBJICHHM, ITpOLIeC-
COB M O0BEKTOB;

- IPUMEHSTH METOIBI
AKCIIEPUMEHTATILHOTO
uccaeaoBaHus hu3nde-
CKUX SIBJICHUH, IPOLIEC-
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JICHW#, TPOLECCOB H
00BEKTOB

- MaTeMaTUYEeCKUMU
MeTOAaMU pemeHI/m
THMIIOBBIX 3a7a4.

COB U OOBEKTOB;

- aHAJIM3UPOBaTh pe-
3yJIbTaThl  HCCIIEI0Ba-
HUSL.

Baagern:

- METO/IaMHU TEOpeTHYe-
CKOTO  WCCIICIOBaHHS
(GU3HYECKUX  SBJICHHIA,
MPOIIECCOB U 0OBHEKTOB
- METOJaMH 3KCIIepH-
MEHTaJbHOTO HCCIIENIO-
BaHUS (PU3UYECKUX SIB-

JICHUW, TIPOLIECCOB H
00BEKTOB
- MaTeMaTHYECKUMU
METOJIaMU  pPeUICHUS
THUIIOBBIX 3a1ad.
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.3) - METOAMKY TMPOBENCHUS | - METOJIUKY IIpOBeJe- | - METOIUKY IpoBe/e-
IKCIIEPUMEHTOB. HUS DKCIIEPUMEHTOB HUS DKCIICPUMEHTOB
Ymernb: -OCHOBHOE 000pyZOBa- | ~-OCHOBHOE 00OpYI0Ba-
- TpOBOAWTH (uU3MYe- | HUC [UIS TPOBEICHHS | HUC JUISl IPOBEICHUS
CKHE U3MEPECHHUSI. AKCIICPUMEHTOB. AKCIIEPUMEHTOB
Baagern: YMmerh: - MaTeMaTHYEeCKHE Me-
-METOJIMKOM IOCTAHOBKH | - MPOBOAUTH (HU3U4Ye- | TOABI 00pabOTKH JaH-
(UBHYECKOTO  DKCIIEPH- | CKHE H3MEPEHUS HBIX.
MEHTA. - o0OpabarbiBaTh pe- | YMeTh:

3yNbTaThl  (PU3NYECKUX
U3MEPEHUM.
Baanern:
-METOAMKON ITIOCTaHOB-
KM (U3NYECKOTO 3KC-

NIEPUMEHTA
-METOJJaMH pacyeTa Io-
IPELIHOCTEN  U3MeEpe-

HUU TpU TPOBEIECHUU
(U3MYECKOTO JKCIEepHU-
MEHTA.

- TPOBOAUTH (u3nYe-
CKHE€ U3MEPEHUS

- oOpaOaTeiBaTh pe-
3yNnbTaThl  (PU3MUECKUX
U3MEPEHHUI;

- IpPEICTaBIATH  pe-
3yJNbTaThl JKCIIEPUMEH-
Ta.

Baagern:

-  METOAMKOW IMOCTa-
HOBKM  (PU3MUYECKOTO
IKCTIEpUMEHTA
-MeTO/IaMU pacuera
MOTPEIIHOCTEN  U3Me-

peHUI IPU POBEIEHUH
(bu3NYECKOT0 AKCIEpH-
MEHTA.

- HaBBIKaMU aHaJIu3a
HKCIEPUMEHTABHBIX
JaHHBIX.
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2.3. Ixaabl oueHnBaHus (POPMUPOBAHUS MHINKATOPOB 10CTHKEHUS

KOMIIeTEeHI M

a) llIkaja oueHMBAHUSA KOHTPOJbHBIX padoT

Ikama oneHUBaHUA

Kpurepuu onienuBanus

3aureHo

NuaukaTtopbl TOCTHXKEHUH KOMIIETEHIIMU CQOPMHUPOBAHBI Ha
yYpOBHE HE HUXKe 0a30BOrO.

JlaHBl OTBETBHI HAa BCE TEOPETUYECKHUE BOIPOCHL. Bce pacuersl
BBITIOJTHEHBI BEPHO U UMEIOT HEOOXOIUMBIE MOSICHEHUS

He3aureno

WH1uKaTopel JOCTHXKEHHH KOMIETEHIUH C(HOPMUPOBAHBI Ha
YPOBHE HMKE 0a30BOrO.

B pacuerax momymieHsl OIIMOKH, HEOOXOAMMBIC MOSCHEHUS OT-
CYTCTBYIOT, HMCIOTCS OIINOKHY B TCOPCTUYICCKUX BOIIPOCAX.

0) IlIkana oneHUBAHUS IK3aMeHAa

[IIxana onteHnBa"nus

Kpurepuu onienuBanus

OLICHKA «OTJIHIHO»

NHnukaTopbl JOCTHKEHUN KOMIIETEHIIMM C(OpPMUPOBAHBI Ha
BBICOKOM YPOBHE W CTYJICHT OTBEYAeT Ha BCE JOMOJHHUTEIbHBIC
BOTIPOCHI.

Teoperuueckoe coaep)aHue AUCIHUILTUHBI OCBOCHO TOJHOCTHIO,
6e3 npobenoB. CTyAEHT IEMOHCTPUPYET IMOJHOE COOTBETCTBHUE
3HaHUI, YMCHUN Y HABBIKOB IOKA3aTENIIM U KPUTEPHSIM OIICHU-
BaHHS MHAMKATOPOB JOCTIKEHUSI KOMIIETCHIIMU Ha QopMupye-
MOM JHUCHMIUTMHOW ypoBHe. OmnepupyeT NpruoOpPEeTeHHBIMH 3Ha-
HUAMH, YMCHUSMH U HaBbIKaMH, B TOM YUCJIC B CUTyallUdX IIO-
BBHIIIEHHOH ciokHOocTU. OTBeUaeT Ha Bce BOMPOCH Ouiera Oe3
HaBOJISIIIIUX BOIIPOCOB CO CTOPOHKI IIperoaaBarels. He HCIBIThI-
BaeT 3aTPyJHEHUN MPHU OTBETE€ HA JOMOJHUTEIbHBIE BOMPOCHI.
3ajady pemmsi IpaBuIbHO.

OIICHKA «XOpPOI1lI0»

NHaukaTopel TOCTHXKEHHN KOMMETEHIMU CHOPMHPOBAaHBI Ha
CpeHEM YpOBHE, HO CTYACHT apryMEHTHPOBAaHHO OTBEYaeT Ha
BCE JIOTIOJIHUTETHHBIE BOIIPOCHI;

- WHAMKATOPHI JOCTWKEHUU KOMIIETCHIIMH C(OPMUPOBAHBI Ha
CpeIHEM YpOBHE, WM Ha 0a30BOM YPOBHE, HO CTYJIEHT YBEPEHHO
OTBCYACT HAa BCC NOMMOJIHUTCIIBHBIC BOIIPOCHI.

TeopeTtrueckoe coaepkaHue AUCIHUILTUHBI OCBOEHO MOIHOCTHIO,
6e3 npobenoB. CTyAEHT NEMOHCTPUPYET IMOJHOE COOTBETCTBHE
3HAHWUW, YMEHUI U HABBIKOB MOKA3aTEIsIM M KPUTEPHUSIM OILICHU-
BaHUS MHAMKATOPOB JOCTHKEHHUSI KOMIIETEHIIMU Ha (opMupye-
MOM JHUCHHIUIMHOW ypoBHe. OmnepupyeT NMpruOoOpPETeHHBIMH 3HA-
HUAMH, YMCHUSAMU W HaBBIKAaMH; €TI0 OTBET MNPEACTABIIACT I'pa-
MOTHOE€ M3JIOKEHHE y4eOHOro marepualia Mo CYIIECTBY; OTCYT-
CTBYIOT CYILIECTBEHHBbIE HETOYHOCTU B (POPMYIHPOBAHUU TOHS-
TUH; TPABWJILHO MPUMEHEHBI TEOPETHUYECKHE IMOJIOKEHUS, TMOJ-
TBEp)KJICHHBIC TpuMepamu. Ha 1Ba TeopeTHUecKHWX BoIpoca
CTYIEHT Jajl TIOJHBIE OTBETHI, HA TPETHU - MPU HABOMAAIIUX BO-
nmpocax mpernonasatens. Ilpu oTBeTe Ha JAONOJHHUTEIBHBIE BO-
IIPOCHI TOMYCKAeT HETOYHOCTHU. 3a7jauy penimil.
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OIICHKA «y/10BJIETBOPH-
TeJbHO»

- MnaukaTopsl DOCTHKEHUN KOMIIETEHIMH C(OPMHUPOBAHBI Ha
0a30BOM ypOBHE;

- UHJIUKATOPbI TOCTHXKEHUSI KOMIETeHIIUH chOpMUPOBaH Ha Oa-
30BOM YPOBHE, JIpyI'M€ Ha CPEAHEM YPOBHE, HO CTYJEHT 3aTpy.-
HSIETCSl OTBETUTH HA JIOMOJHUTENIbHBIE BOIIPOCHI.

TeopeTnueckoe copepkKaHUe IUCLMILUIMHBI OCBOEHO YacTUYHO,
HO MpoOJeMbl HE HOCAT MPUHIUIHAIBHOTO XapakTepa. CTyaeHT
JEMOHCTPUPYET HEIMOJIHOE COOTBETCTBHE 3HAHUN, YMEHUU U
HABBIKOB IMOKA3aTeIsIM U KPUTEPUSIM OLIEHUBAHUSI WUHIUKATOPOB
JOCTHKCHHSI KOMIIETCHIIMM Ha (OPMUPYEMOM TUCIUTUTMHON
YPOBHE: JIOMYCKAIOTCSI 3HAYUTENbHbBIE OIIUOKHU, MPOSIBISIETCS OT-
CYTCTBHME 3HAHUH IO psy BOIPOCOB. 3aTPYyIHSAETCS OTBEYATh Ha
JIOTIOJIHUTEIbHBIE BONIPOCHL. 3aiaudy pemma Ha 50%.

OLICHKA «KHEYAOBJIETBOPU-
TECJIbHO»

WuaukaTopel JOCTHXKEHUS KOMIIETEHLUMU CGHOPMUPOBAHBI Ha
YpOBHE HUXKe 0a30BOTO U CTYAEHT 3aTPYIHSAETCS OTBETHUTHh Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

TeopeTnyeckoe coaepKaHUe IUCLUIUIMHBI OCBOEHO YaCTUYHO.
CTyzneHT JeMOHCTPUPYET SIBHYIO HEJAOCTATOYHOCTh WJIM IOJIHOE
OTCYTCTBHE 3HAHUW, YMEHHI UM HABBIKOB Ha 3a/IaHHOM YpPOBHE
c(OPMHPOBAHHOCTH MHIMKATOPOB JOCTHKEHHUSI KOM-TIOTCHIINH.

B) IlIkaJjia oneHnBaHusi 3a49eTa

[IIxana onteHnBanus

Kpurepuu onienuBanus

3auTreHo

WHaukaTopbl JOCTHKEHU KOMIIETEHIUMH CQOPMHPOBAHbBI Ha
YPOBHE HE HMKE 0a30BOr0 W CTYJIEHT OTBEYAET Ha JIOMOJIHU-
TEJIbHBIE BOIPOCHI

- IPOYHO YCBOWJI IIPELyCMOTPEHHBIN IIPOrPaMMOU MaTepual;

- IPaBWJIBHO, apPT'YMEHTUPOBAHO OTBETUJI HA BCE BOIIPOCHI;

- TOKa3aJl IIyOOKHME CHUCTeMaTH3MPOBAaHHBIE 3HAHUS, BiaJeeT
IIPUEMaMHU PACCYXKIEHUS U COINOCTABISET MaTEpHA U3 Pa3HbIX
HMCTOYHHUKOB: TEOPHUIO CBA3BIBACT C IIPAKTUKOM, APYTUMHU TEMaMU
JAHHOTO Kypca, IPYyTruX U3y4aeMbIX IIPEIMETOB;

- 6e3 o1MOOK BBHINOJIHUII MPAKTHUECKOE 3aJJaHNe

Hezauteno

WHaukaTtopbl JOCTH)KEHHM KOMIIETEHIIMM C(POPMHUPOBAaHBI Ha
YpOBHE HHXKe 0a30BOr0 U CTYIEHT 3aTpPyAHSETCS OTBETUTh Ha
JIOTIOTHUTEIbHBIE BOIPOCHI.

BeicTaBnsiercs cTyneHTy, KOTOpbsli He cipasuiics ¢ 50% Bompo-
COB M 3aJjaHUil OuiieTa, B OTBETaX Ha JPYrue BOINPOCHI TOMYCTHII
cyliecTBeHHbIe omHnOku. He MOoXkeT OTBETUTh Ha JOTOJIHUTENb-
HbI€ BOITPOCHI, PEJIJIOKEHHBIE TPENoAaBaTeeM.
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3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI U HHbIE MATEePHAJIbI, HE00X0IUMbIe
JJIS1 OLICHKH 3HAHMI, YMEHNH, HABBIKOB, XapaKTEePHU3YyOUIUX ITANbI
(bopmupoBaHusi KOMIETEHIMA

Kon Oranbl GOPMUPOBAHHS KOM- TunoBsie 3aaHUs
Komnerenmum, MeTEHITNH (oLIEHOUHBIE CpENICTBA)
WHIUKATOP
OIIK-1 (OIIK-1.2, | Dtam 1. ®opmupoBaHUE TEO- | - AUCKYCCHUS: BOMPOCHI AT 00CYXKIe-
OIIK-1.3) peTudeckoi 6a3bl 3HaHUN HUs (METOIMYECKUE PEKOMEHIAIIH

JUTSI TIPOBEICHUSI IPAKTHUECKUX 3aHs-
TH)

Oran 2. @opMHUpPOBAaHUE yMe-
HUM (peleHre 3a1adu 1mo oo-

pasity)

- HalMcaHue oT4eTa mo Jaboparop-
HBIM paboTaM U PEIICHUE TUIIOBBIX
3aJa4 Ha MPAKTHYECKUX 3aHATHIX C
UCIIOJIb30BAHMEM ITAKETOB TIPUKIIA-
HBIX [IPOTPaMM U OHJIAWH KaJIbKYJIs-
TOPOB MPH paboTe ¢ pa3MEPHBIMH Be-
JIMYNHaAMU

Oran 3.  ®opmupoBaHue
HaBBIKOB IPAKTUYECKOTO HC-
M0JIb30BaHUSI 3HAHUM U yMe-
HUH

- KOHTPOJIbHBIE Pa0OTHI: IEpPEUCHb
BOIIPOCOB I10 BapUaHTaM (MeToauye-
ckue pexomenaanuu no CPC)

Otan 4. IIpoBepka yCBOEHHO-
ro MaTepuaia

- 3aIIMTa KOHTPOJIbHBIX PadoT
- BOIIPOCHI K 3K3aMEHY U 3a4eTy

(npunoxenue 1)

4. MeTtoanueckne MaTepuaJibl, ONpeaessiionye npoueaypbl OleHUBAHUS 3HA-
HHMH, YMEHUI U HABBIKOB

JK3aMeH

[TpoBoauTCS B 3a7aHHBIN CPOK, corjacHo rpaduKy yueOHOro mpoiiecca. JK-
3aMeH NpoxoauT B GopMme cobOeceloBaHUs MO OwieTaMm, B KOTOPbIE BKIIOYAOTCS
TEOpeTHYECKHe BOMPOCHL. [Ipy BBHICTABICHUN OIICHOK YYWTHIBAETCS YPOBEHH MPH-
OOpETEHHBIX KOMIETEHITUH CTYJeHTa. AyJUTOPHOE BpeMsl, OTBEACHHOE CTYJICHTY,
Ha MOArOTOBKY — 30 MUH.

KonTpoabnas padora

DT0 BHEAyIUTOPHBIN BUJ CAMOCTOSTEIBHON paboThl CTyAeHTOB. KOHTpOIIb-
Has pa0oTa BKJIIOYAET B ceOsl 3a/1auu, OXBATHIBAIOIINX U3ydaeMble pa3zeiibl (Ppu3u-
k. PaboTa BBITIONHSIETCS MO BapuaHTaM, COTJIACHO TochefaHel mudpe mudpa u
C/IaeTcsl Ha MMPOBEPKY.

[Tocne mpoBepkr KOHTpOJbHAS paboTa BO3BpAIACTCs CTYJICHTaM JJisl MOJ-
TOTOBKH €€ 3aIlIUTE.

3amuTa KOHTPOJIBHOW PabOTHI MPOBOJUTCS HA SK3aMEHAIIMOHHOW CECCHU U
SIBIISIETCS OCHOBAHUEM JIJIS IOTyCKa CTyJIEHTa K dK3aMeHy | 3adery. [Ipu 3amure
KOHTPOJIBHON pabOThl CTYIEHTHI JOJKHBI OTBETUTh Ha TEOPETUUCCKUE BOIPOCHI
M0 TEMAaTHKE KOHTPOJIbHON pabOTHI.
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TemaTnka KOHTPOJIBLHOI padoThl Nel

. KnHemaTnka noctynaTenbHOro 1 BpalaTeabHOTO IBH)KCHHMIM;

. JIMHAMHUKa [TOCTYIIATEIBHOIO ABUKEHUS, 3aKOH COXPaHECHHs UMITYJIbCa,;

. Mexanuueckas padbota, MmomHocTb, KIT/I;

. DIIEMEHTBHI CIEUAIBHON TEOPUHA OTHOCUTEIIBHOCTH;

. JluHaMUKa BpalaTeIbHOTO IBUKEHHS,

. MexaHuka XKUAKOCTEN U ra30B; MEXaHNYECKOE HANPSDKEHUE, 3aK0H 1'yKa;
TemaTuka KOHTPOJIBLHOM PadoThI Ne2

OOk wWDNERE

. DIIEKTPOCTaTUKA

. IlocTOSIHHBIIN TOK

. Maraetusm

. Konebanus v BOJIHEI

H~ WOWDN -

IIpakTHyeckue 3aHATHS

[IpakTHueckue 3aHATUS — METOJ PENPOTyKTUBHOrO oOyueHus, odbecreyu-
BAIOLUI CBSI3b TEOPUU M TPAKTHKH, COJACHCTBYIOIIMN BBIPAOOTKE Yy CTYAEHTOB
YMEHHMM 1 HaBBIKOB IIPUMEHEHUS 3HAHWUM, [TOJIyYEHHBIX Ha JIEKLIUU U B XOJ€ CaMo-
CTOSATEIbHON pabOTHI.

[Ipy mpoBeneHMH MPAKTUYECKUX 3aHSATUN CTyJIEHTaM MpejiararoTcs JBa
BUJIA 33Ja4 110 TeMaM, OTBEJICHHBIM Ha MPAaKTUUYECKOE 3aHsATUE (COrIacHo padouei
nporpamMme y4eOHOUW JUCHUIIINHBI):

- TUMOBBIE 33/1a4d, 0Opa3lbl, PEIICHUS KOTOPHIX OBLIM PAaCCMOTPEHBI Ha
JIEKLIMH, TIPU UX PEIICHUH MPUMEHSETCS] OJHO MpaBuiio (popmyiia, 3aKOH);

- 3ama4ym, TpeOyrolue s pelIeHUs MPUMEHEHUS HECKOIbKUX TMpPaBUIl
(bopmyn, 3akoHOB), mocTpoeHus rpadukos. Kak mpaBuiio, 00pa3iibl TakKuX 3aj1a4y
Ha JISKIIUSIX HE pacCMaTpPUBAIOTCS.

Jduckyceust

[Ipu mpoBeAeHUN TUCKYCCUU CTYACHTaM JUIsl OOCYXIACHHUS MPEIaratoTcs
BOITPOCHI 110 TeME, OTBEJICHHON Ha MPAaKTUYECKOE WM JabopaTopHOe 3aHsATHE (CO-
rJIacHO paboueil mporpamme yuyeOHoW auciuruinHbl). [Ipu oTBeTe Ha BOmpocC CTy-
JIEHT JOJKEH PACKpPBITh TEMY, YKa3aTh Pa3MEPHOCTH MCIOJIb3YEeMbIX (PU3HUECKHX
BEJIMYUH U UX CMBICII.

JlabopaTopHas padora

[IpoBenenue 1a0OpaTOpHBIX PabOT MO3BOJISET CTYIEHTaM YIIIyOUTh U 3a-
KPENUTh TEOPETUUIECCKUE 3HAHMSI, PA3BUTHUSI HABBIKOB CAMOCTOSITEILHOTO DKCIEepH-
MEHTHPOBaHUS. BKIIIOUaeT moAroTOBKY HEOOXOAUMBIX ISl OTBITA (IKCIIEPHUMEHTA)
npuOOpOB, 00OPYIOBAHUS, COCTABIICHHE CXEMBI-TJIaHa OIbITa, €r0 MPOBEACHUE U
ONMCaHue. Ydaluecs: NpuoOpeTaloT YMEHUSI U HaBBIKM, HEOOXOAUMBIE UM B IO-
cienyromiei mpodeccHoHambHON NEeITeTbHOCTH M CIIOCOOCTBYIOT (hOPMHUPOBAHUIO
IPUYUHHO-CJIEICTBEHHBIX CBSA3€H 3aKOHOB (PM3HKHU U UCCIIENYEMbIX SIBJICHUM.
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Ipuioxenue 1
Bonpocs! k 3a4éty mo gucuuniinae O@u3snka

Bonpocs 1151 npoBepku ypoBHsi 00yueHHOCTH «3HATD)»

[Ipeamer u 3apaun puzuku. OCHOBHBIE OHATHS MeXaHUKU. CucTeMa eUHUII.

Kunematuka. YpaBHeHus: ABMKeHUsE MTHOBEHHbIE CKOPOCTh M YCKOPEHUE.

3. Kunemartuka BpamatelbHOro ABWKEHUS. YTJOBBIE CKOPOCTh M YCKOpEHHE.

CBsi3b MEXKIy JUHEHHBIMU U YTJIOBBIMHU XapaKTepUCTUKaMH JBUKeHus. Hop-

MaJjbHOE, TAHT€HIMAIBHOE U MTOJIHOE YCKOPEHHE.

Jlunamuka tBepioro tena. [lonsaTus cuisl u Maccebl. 3akoHbl HbloTOHA.

5. /lunamuka BpameHusi TBEpAOro tena. MoMeHT cuiibl. MoMeHT uHepuuu. Oc-
HOBHOM 3aKOH BpaIlaTeJIbHOIO JBUKEHUS.

6. MoMmeHTHI MHEpIUH CTepKHS, 00pyya, mucka. Teopema IlITeiinepa.

7. Cwunsl ynpyroctu. Bunel nepopmanuu. 3akos I'yka.

8. Cuibl TpeHUs MOKOS, CKOJIbXKEHUA U KadueHus. Cuna conportuieHus. @opmyna
Crokca.

9. Cunbl nHEPIUHU

10.Craruka. YcioBus paBHOBECUS TeTl.

11.Bec Tena u ero uzmepeHue. Cunbl TATOTEHUS. 3aKOH BCEMHUPHOTO TSATOTEHMSL.
Kocmuueckue ckopoctu

12.MOMEHT KOJIMYeCTBa JIBUKEHHUS. 3aKOH COXpPAHEHHS MOMEHTa KOJUYECTBa
NBUKEHUA (MMItynbea). ['upockonuyeckuid 3 PexT.

13.3aKk0H COXpaHEHUs UMITYJIbCa

14. Pabota u sHeprus. MomHOCTb. DHEprusi KHHETUYECKasi U MOTEHLIUAIbHAas.

15.3aK0H COXpaHEHUs SHEPTUU B MEXaHUKE.

16.ITocTynaTel crenuanbHONH TEOPUH OTHOcUTENIbHOCTH. [IpeobpazoBanus ['amu-
nes u JlopeHna.

17.2neMeHTapHbBIi 3apsia. DIEKTPUUSCKHUN 3apsia Tell. 3aKOH COXPaHEHUs 3apsija.
Onektpocrarrka. 3akoH KyinoHa.

18. DnexTpuvecKkoe Mojie U ero XapakTePUCTHKU. 3aKOH cyrnepro3unuu. CUioBbie
JTUHUU

19.0nexkTpuyeckoe moJsie BHYTPH MPOBOAHUKOB U AUAJIEKTPUKOB. BekTop mosspu-
30BAHHOCTH.

20.Teopema I'aycca u mpuMepsI €€ NCITOTH30BAHUA.

21. [loTeH1Man MEeKTPUIECKOro nmosis. Pa3HOCTh MOTEHLIUANIOB. DKBUIOTEHIIUAIb-
Hasi TOBEPXHOCTh

22.9Heprus U 00bEMHAs IIIOTHOCTh YHEPTUU AJIEKTpUUecKoro noJisi. 3akoH [[xoy-
na-Jlenna

23. DnektpoéMkocTh. Konaencaropsl. [Imockuit koHaeHcatop.

24.CoequHeHust KOHIACHCATOPOB.

25.1TocTostHHBIN TOK: OCHOBHBIC MOHATHS. CHila TOKa.

26.25ekTpuueckoe conpoTuBieHne. 3akon OMa Jisi OJJHOPOAHOTO yYacTKa IeMH.
3akon Oma B auddepeHmanpHou Gopme.

217. DnexTpoABIKYyIIas cuia. 3akoH OMa Jist TOJTHOM LIETIH.

N =

&
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28.CoenrHeHus pe3uCTOPOB

29.BexTtop MHIYKIMM MAarHUTHOTO ToJig. JIMHUM WHAYKIUMS MarHUTHOTO MOJIS.
[IpuHIUI Cyneprno3UIIIH.

30. MarauTHoe 1osie B BeliecTBe. BekTop Hanps>kEHHOCTH MAarHUTHOTO TTOJISL.

31.3akon buo-Capapa-Jlamiaca. MarHuTHO€E 1oJjie NPSIMOIUHEHHOTO U KPYrOBOTO
TOKa.

32.Cuna JlopeHua.

33.Cuna Ammnepa. MarHuTHBIM MOMEHT BUTKa C TOKOM. [IpuHIIUIIBI pabOTHI 3JEK-
TPOABUTATEIEN.

34.9OnexktpomarautHas uHAyKus. Onbitel @apanes. [Ipasuno Jlenma. Tpancdop-
Marop.

35.5IBneHusi CaMOMHAYKIIMA M B3aMMHOW MHIYKIUU. VHIYKTUBHOCTH. DHEPIHS
MarHUTHOTO TOJIS.

36. [TomympoBoHUKH. P-N-niepexoasl

Bomnpocs! ajis1 npoBepkn ypoBHs o0yueHHocTH «Y METD»

1. Chopmynupyiite 3aKOH COXpaHEHHUs MEXaHWYEeCKOW sHepruu. Jljig Kakux cu-

CTEM TeJI CIIPABEUIMB 3aKOH COXPAHEHUS MEXaHUYECKOM PHEPTUun?

Kak n3MeHsieTcst sJHEpTHsl MEXaHUYECKOW CUCTEMBI IIPU HAJIMYHUH CUJIbI TPEHUSA?

CdhopmynupyiiTe 1 HAUIIKUTE, YTO TAKOE MOMEHT CHUJIbI?

JlaiiTe onpeneneHne JIMHEWHON U YTIIOBOM CKOPOCTH.

Kak cBA3aHbl TMHEHHBIE U YTIIOBBIE BEJIMYHUHBI IPU BPAILATEIbHOM JIBHXKCHUH?

Onpenenenne MomMeHTa HHEpLUUHA. PU3HUECKUI CMBICT MOMEHTA HHEPLIUU.

Kak BeluncnsieTcs KUHETHYECKasi SHEPrusl MPU MOCTYNATEIbHOM M BpallaTelb-

HOM JBWKECHUAX?

8. Hamummre nBe ¢hopMbl 3aIIMCH BTOPOTO 3aKOH TWHAMHUKU MOCTYNATEIbHOTO H
BpAILIATEIBLHOTO IBUKCHUH.

9. BbluMCHsATP MOMEHT HMHEPLMHM MaxoOBOI'O KOJeca U CUJIYy TPEHHS B OIOpE IO
AKCHEPUMEHTAIbHBIM JAHHBIM.

10.OcymiecTBIATh U3MEPEHUS IITAHTEHITUPKYJIEM.

11.Ha TexHMYECKHX Becax OMpeaeIsIiTh Maccy Ipysa.

12.HaBbikamu pabOThI C CEKYHOMEPOM JIJIsl OTIPEICTICHUSI BPEMEHH TIPOTEKAroIIIe-
ro Iporecca.

13.HaBbikamMu TI0 BBIUMCICHUIO KOA(P(GUIIMEHTa BHYTPEHHETO TPEHUS >KHIKOCTH
M0 3KCIEPUMEHTAIBHBIM JaHHBIM

14.HaBbikamu pabOThI ¢ MUKPOMETPOM ISl TOJIYYEHUS SKCIIEPUMEHTAIIbHBIX JaH-
HBIX.

15.HaBbikamu pa®oOThl ¢ MacITaOHOW JIMHEWKOW IJid ONpPEAENICHHUS] PACCTOSHUS
MEXIy MpeaMETaMu.

16.BbIYucisTh HANPSKEHHOCTh AJEKTPUYECKOTO TMOJIsI TOYEYHOTO 3apsijia, CUCTe-
MBI TOUEYHBIX 3apsJI0B, CPEpHI.

17.1TpumensTe TeopeMy ['aycca kK pacu€Ty HaNps>KEHHOCTH JJIEKTPUUYECKUX MOJIEH

18.BpIuucAsITh MOTEHIMAT SJIEKTPUUECKOT0 MOJIsl U pa3HOCTh NoTeHuanoB. Ctpo-
UTb SKBUIOTEHLIMAJIbHBIE TOBEPXHOCTH.

No ko
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19.PaccuuThIBaTh 3J€KTPOEMKOCTh YEAMHEHHOT'O IPOBOIHUKA, MJIOCKOTO KOH/ICH-
caTopa, COEIUHEHHS KOHJEHCATOPOB

20.BpruucisTe SHEPTUIO U PadbOTy DIEKTPUUYECKOTO OIS

21.ITpumensaTts 3akoH OMa J1si OJHOPOAHBIX IIETeH MOCTOSTHHOTO TOKA B UHTE-
rpaJibHOM U U depeHnnanIbHoOn Gpopme.

22.BpIuucasTh CONPOTUBICHUE MPOBOJHUKA

23.BpruncnsaTh pacnpeeneHue TOKOB U HaMPsHKEHUH TPU MOCIEA0BATEIbHOM U
napauyieIbHOM COEUHEHUU TPOBOJHUKOB.

24 TTpumensTh 3akoH OMa 11 HEOTHOPOAHBIX IEMNel MOCTOSTHHOTO TOKAa B UHTE-
rpanbHOU U auddepennmanbHol hopme

25.Bpruncnsate paboTy ¥ MOIIHOCTh TOKA.

26.ITpumensts 3akonbl Kupxroda st pacdera pa3BeTBICHHBIX IENEH.
27 Ilpumenenus 3axoH buo-Casapa-Jlamnaca 1151 HAX0XXIEHUSI MAarHUTHOTO TIOJIS
IPSIMOJINHEWHOTO U KPYTOBOT'O TOKA.
28.Boruncnsats cuibl Jlopenna u Ammepa.
29.1IpuMeHSTh 3aKOH JIEKTPOMArHUTHOM UHTYKIIUU.
30.Beruucisate napameTpsl TpanchopmaTopa.
Bomnpocs! ajst npoBepkn ypoBHs o0yueHHocTH « BJIAJIETDH»
Bnanenue HaBbIKaMu pEeIICHUS 3a]1a4, MPEACTaBICHHBIX B KOHTPOJIBHBIX paboTax.
[Tpumeps! 3a1au:

1. KunemaTnueckoe ypaBHEHHE JIBH)KEHHSI MATEPUATILHOM TOYKH O MPAMOK (OCh
x)umeer BUA X =A+Bt+Ct3tne A=4m B=2wm/c, C=-0,5m/c?> Jna
MOMEHTA BPEMEHHU t1 = 2 ¢ ONpelenauTh: 1) KOOpAUHATY X1 TOUYKHU; 2) MTHOBEH-
HYI0 CKOPOCTh V1; 3) MTHOBEHHOE YCKOPEHHUE a;.

2. Teno BpamiaeTcs BOKPYT HEMOJBMYKHOW OCH TIO 3aKOHY, BBIpakaeMoMmy (op-
mysoi @ = 10 + 20 t - 2 t? (puc. 1). HaiiauTe mo Benu4MHE M HANPaBICHUIO
MOJIHOE YCKOPEHWE TOYKHM, Haxojsuieics Ha pacctossHud R = 0,1 M oT ocu
BpAaIllEHHUS], 1711 MOMEHTa BPpEMEHH t1 = 4 C.

3. Ha ropuzonTanbHoii iaTdopMe MaXTHON KJIETH CTOUT YEJIOBEK Maccol m =
60 xr. Onpenenuth CUy JaBJICHUS YeloBeka Ha Mmnatdopmy: 1) mpu ee
IObEME C YCKOPEHHEM a1 = 3 M/c%; 2) IpH PaBHOMEPHOM MOIBEME U CITYCKE;
3) npu cIrycke ¢ ycKopeHneM az = 9,8 m/c?.

4. Kakum Obu1 661 mepuos obpamenus MC3 Ha kpyroBoil opOute, eciiu Obl OH
OBbLJT yJ1aJIeH OT MOBEPXHOCTU 3E€MJIM Ha paCcCTOSIHUE, PABHOE 3€MHOMY PaJInyCy
(R =6400 km).

5. CranpHas TIpOBOJIOKA CeUeHHEM S= 3 MM~ TOJ JACHCTBHEM pacTATMBarolen
cunel, pasHoii F = 4 - 10* H umeer mmny Ly = 2 m. Onpenenurs abcomoTHOE
YIJMHEHHE TIPOBOJIOKH TIPH YBEJIMYEHUH pacTsAruparomeil cuibsl Ha F; = 10* H.
Monyns FOnra cramu E =2 - 10 I1a.

6. MaxoBuK, Maccy KOTOpPOTO m = 5 KI' MOKHO CUUTAaTh PACIPEACIICHHON IO
oboxy paguyca r = 20 cM, CBOOOIHO BpaIaeTCcsi BOKPYT TOPU3OHTAILHON OCH,
IpOXOJALIEH Yepe3 ero LeHTp ¢ yactotoil n = 720 mun™. IIpu TopMoKeHHH

2
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MaxoOBHMK ocTaHaBinBaercs yepe3 At = 20 c. Haittu Topmo3ssiiumii MoMeHT M u
4yuciio 000poToB N, KOTOpOE clIeTaeT MaXOBUK JI0 TTOJIHOM OCTaHOBKH.

Ha ckambe JKyKOBCKOTO CHAMT YENOBEK U JACPKUT B BBITSIHYTBIX PYyKax THPH
Maccod m =10 kr kaxnad. PaccTrosiHue OT KaXJOW TMpU IO OCH BpallCHUs
ckambi |; = 50 cm. CkamMbs BpamaeTcs ¢ 4acToroi n; = 1,0 cl. Kak u3MeHuTCs
4acTOTa BpalleHUs] CKaMbH M Kakylo paboTy A MpOU3BENET YEJIOBEK, €ClI OH
COXMET PYKH TaK, YTO PACCTOSHUE OT KaXKIOH TMPH J0 OCH YMEHBIIUTCS J10 |7
= 20 cm. CymmapHblii MOMEHT MHEPLMH YEJOBEKA U CKaMbU OTHOCHUTEIBHO
ocu BpameHus J =2,5 kr-m%. Och BpalleHUs IPOXOJAUT Y€pPe3 LEHTP Mace ye-
JIOBEKA U CKaMbH.

ABTOMOOMITH Maccoit m = 2000 Kr IBMKETCS BBEPX MO HAKIOHHOM IIOCKOCTH
¢ ykionoM o = 0,1, pazBuBas Ha niytu S = 100 M ckopocTh v = 36 km/4. Ko-
s punment tperus p = 0,05. HaliTu cpenHiO0 U MaKCUMalbHYI0 MOIIHOCTb
JIBUTATEJIS] aBTOMOOWIISI IPU Pa3roHE.

JlepeBsiHHbIN cTepxkeHb Maccoit M=6,0 kr u jymmHo# 1=2,0 M MoKeT BpamiaThCs
B BEPTUKAJIIBHOW MIIOCKOCTH OTHOCHUTEIBHO TOPU30HTAIILHON OCH, MPOXOIAILIEH
gyepe3 Touky O (puc. 4). B xoHel crepkHs 1orajaaer myias Maccod m = 10 T,
neTamas co ckopocteio Vo =1,0-10° M/c, HampaBIeHHOM IEPIEHIUKYIAPHO
CTEP>KHIO U 3acTpeBacT B HEM. OmnpenennuTh KHHETUYECKYIO SHEPTUIO CTEPIKHS
mocJe yapa.

10.Onpenenuth peasITUBUCTCKUN UMITYJIBC P U KHHETUYECKYIO SHEPTHUIO DJIEKTPO-

11.

12.

13.

14,

Ha, JBXKYyHIErocs co ckopoctbio V=0,9 ¢ (T11e ¢ — CKOPOCTh CBETa B BAKyyME).

B BepumHax kBajapaTa HaXOJATCS OJAMHAKOBBIE MO BEJIMYMHE OJHOMMEHHBIE
3apsanel (puc. 2). OnpenenuTs BEIMYUHY 3apsiaa do, KOTOPBIM HAJ0 MOMECTUTh
B IIEHTP KBajpara, yToObl CUCTEMA 3apsA0B HAXOAMWJIaCh B paBHOBeCHH. byaer
JIM 5TO PaBHOBECHUE YCTOMYUBBIM?

DNEKTPOH BJETAaET B IUIOCKHI BO3AYIIHBIA KOHAEHCATOP MapasuiesIbHO IUIa-
CTMHAM CO CKOpocThio vo = 1,0-10° m/c. Jlnmna xonpmencatopa L=1,0 cwm,
HAIPSHKEHHOCTD 3JIEKTpUIecKoro noust B HeMm E =5,0-10° B/m. Haiitu ckopocTs
V 3JIEKTPOHA MPH BBUIETE U3 KOHIEHCATOPa, €r0 CMEUIEHUE Y, OTKIOHEHHUE OT
MEPBOHAYAJILHOTO HAMPABJIECHUSI.

OnpenenuTs yCKOPSIIOUIYI0 PA3HOCTh MOTEHHHAIOB A@, KOTOPYHO JOJDKEH
IPOMTH B 3JIEKTPUUECKOM TOJIE AJIEKTPOH, YTOOBI €r0 CKOPOCTh BO3pPOCIIa OT V),
=1,0 Mm/c 1o v,= 5,0 Mwm/c.

K nmiactuHam miockoro BO3AYyIIHOTO KOHAEHCAaTopa MPUII0KEHA Pa3HOCTh MO0-
Tennuanos Ag; = 1,5 xB. [Tnomazas muactun S =150 cM? U paccTosHUE MEKITY
HuMu d = 5,0 mm. [locre oTKIIIOUEHUsT KOHAEHCAaTOpa OT UCTOUYHMKA HaIpsiKe-
HUS B IPOCTPAHCTBO MEXAY IUJIACTUHAMU BHECIH CTEKJIO (€ = 7). Onpenenurh:
1) pa3HOCTh MOTEHLIMAIOB MEX/y MUIACTUHAMHU IOCJIE BHECEHHS TUAJICKTPUKA;
2) emxocTh KoHJeHcaTtopa Cq1 u Cy 10 U TIOCJIE BHECEHUS TUAIIEKTPUKA; 3) TO-
BEPXHOCTHYIO IUIOTHOCTH 3apsifa G Ha IUIACTMHAX JI0 U IOCJIE BHECEHHS -
AIIEKTPHKA.
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15.

16.

17.

18.

19.

20.

N

o

10.

11.
12.

Haiitu conporuBnenue R sxene3noro crepxHs auamerpom d = 1 Cm, eciiu mac-
ca CTepkHs M = 1 KT.
Tox | =20 A, mpoTekas 1Mo KoJIbIy U3 MEIHOM ITPOBOJIOKHU ceueHrueM S = 1 MM,
co3JaeT B LIEHTpe Koublla HanpsskeHHocTs H = 178 A/m. Kakas pasHocts mo-
TeHuuanoB U npuiiokeHa K KOHIIaM IPOBOJIOKH, 00pa3yromieil Koibio?
3apsKeHHas 4acTULA JBHXKETCS B MATHUTHOM T10JIE IO OKPY’KHOCTH CO CKOPO-
cteio v = 10° m/c. Unaykuus marautaoro nonst B =0,3 T Paguyc okpykHO-
cti R =4 cm. Haiitu 3apsin ( yactuibl, eciid u3BectHo ee sueprus W=12 x3B.
B ogHOpOAHOM MarHUTHOM MoJie UHAYKIUSA KoToporo B = 0.8 Ti. paBHOMEpHO
BpaIaeTcs paMKa C YrJIOBOM CKOpOCcThio @ = 15 pan/c. [lmomane pamku S =
150 cm2. Ochb BpanieHusl HaXOAUTCS B IIIOCKOCTH PAMKH M COCTAaBJISAET yrOll o
=30° ¢ mampaBieHMEM MArHUTHOrO mojd. HaliTm MakcUMalbHOE 3HAYECHHE
OJIC naaykumnu Eg BO Bpalaromencs: paMke.
ConeHoup ¢ CEpICUHUKOM M3 MAarHUTHOTO MaTtepuana cofaepxut N=1200 But-
KOB TIPOBOJIa, MIPWJIETAIOIMIUX ApYT K apyry. [lpu cune toka =4 A marHUTHBIN
notok @ = 6 MxB6. OnpenennTs UHAIYKTUBHOCTH L conenonna.
ConeHoup ¢ CEpICUHUKOM M3 MAarHUTHOTO MaTepuana cogepkut N=1200 But-
KOB TIPOBOJIa, MIPWJIETAIOIMIUX JIpYT K apyry. [lpu cune toka =4 A marHUTHBIN
notok @ = 6 MxB6. Onpenenuts 3Hepruto W MarHuTHOTO TMOJISI COJICHOUIA.
Bonpocsl k 3k3aMeHy 0 JUCUMILIMHE «DPU3HKa»
Bomnpocs! ajist npoBepku ypoBHs o0yueHHocTH « 3 HATD»
. Mexannueckue koiebaHust U Ux napamerpsl (4actota, nepuon). Konebdarens-
Hble cucTeMbl. CBOOOIHBIE KOJIEOAHUS.
dU3nYeCKU MasITHUK, MATEMAaTUYCCKUI MasTHUK.
["apmonnyeckue konedanus. JuddepeHnpraibHoe ypaBHEHUE U PUMEPHI rap-
MOHUYECKUX OCHWIUIATOPOB (MasATHUKA U DJIECKTPUUECKUN KoJieOaTeIbHbIN
KOHTYp). AMIUIUTYa U daza. DHeprus KoJeOaHmii.
Konebarenbupiii  koHTyp. CBOOOAHBIE TapMOHHUYECKHE KOJieOaHUS B
ANEKTPUUECKOM KOHTYpE.
CrnoxxeHre TapMOHUYECKUX KOJICOAHWW OJTHOTO HAMPAaBIICHUS W OJUHAKOBOMN
4acToThl. bueHus.
CBoOoHbIE 3aTyXaronue KoieOaHus U UX XapaKTePUCTUKH.
Breinyxnennbpie konebanusi, pe3oHaHc. AMIUHTYa U (a3a BBIHYKIEHHBIX KO-
ne6anuid. [IpuHIMIBI paTUOCBSI3U U TEJIEBEIIAHMUS.
Bomnnossie nponeccel. Bonubl B yripyrou cpene. [IpononbHbie U monepeyHbIe
BOJIHBI. 3BYK. YJIbTpa3BYKoBas J1e(PEKTOCKOMHS.
[Inockast rapMOHUYECKasi BOJHA U €€ XapaKTEePUCTUKH (JJIMHA BOJIHBI, BOJIHO-
BOE YKCJIO M BOJIHOBOM BEKTOp, (a3oBas CKOPOCTh, ypaBHEHUE BOJHBI). YpaB-
HEHHE BOJIHBI.
Cnextp curHana. HopmanbHasi U aHOMaibHas Aucnepcusa. ['pynmoBas CKO-
pOCTb.
DHeprus BOJIHBI, TOTOK SHEPTHUH, INIOTHOCTh SHEPTHUU.

Dddext Hommepa
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13.CBoiicTBa »neKTpoMarHuTHBIX BodH. [loTok »sHeprun. Bektop VYmoBa-
ITovinTHHrA. [IelicTBUE NEPEMEHHBIX JJIEKTPOMATHUTHBIX NIOJIEN HA YEJIOBEKA.

14.T'eomerpuyeckas ontuka. [lokazartens npegomiieHus. 3aKOHbI NPSIMOJIUHEHHO-
ro pacrnpocTpaHeHus cBeTa. [loHoe BHyTpeHHEE OTPAKEHUE.

15.UnTepdepenius ceera. YClIoBUS MaKCUMyMa U MUHUMyMa MpU UHTEpEpeH-
nuu. Pacuer unrepdepeHIIMOHHON KapTUHBI OT JIBYX UCTOUYHUKOB. OnTuyeckas
nnuHa mytu. Koneua HeroToHa.

16.Vcnonp3oBanue uHTEpepenHnnu cBeta B Texauke. ['omorpadus. Matepdepen-
LIHOHHBIE METObI KOHTPOJIS MOBEPXHOCTH. [IpocBeTiieHHas onruka.

17. Judpakuus csera. [Ipunmun I'oitrenca-Openens. Ycnous HaOMOIEHUS TH-
bpaximm.

18.Audpakunonnas pemetka. Mcmnonb3oBannue nudpakiimOHHBIX PEIIETOK B CIIEK-
TpaJIbHBIX Npubopax. Pazpemaronias cnocoOOHOCTh ONTUYECKUX TPHUOOPOB.

19.lupakuus 37€KTPOMarHUTHOTO U3IYUYEHHUS Ha TPEXMEPHON AUPPAKIIMOHHON
pemetke. @opmyna Bynwsda-bparra. M3yuenue cTpyKTyphl MartepuajoB Jd-
bpakMOHHBIMU METOIAMHU.

20.TeruioBoe u3iMydeHHe. AOCOIIOTHO YEPHOE TEJIO0. 3aKOHBI M3IYyUYEHUS! YEPHOTO
tena. TermnoBu3opsl. Mcnonp30BaHue TEINIOBU30POB JIsI KOHTPOJIS TIOE3IHOIO
COCTaBa, B 1€(PEKTOCKOIIUU COOPYKEHUH.

21.KBanrtoBas npupoja ceeta Kpantopas runoresa u popmyna [lnanka.

22 Tlonsapu3zanus cBeta. EcTecTBEHHBIN U MOJSPU30BaHHBIN cBeT. J[BoliHOE TTyue-
npenomiieHue. [lonspuszanns cBeTa mpu OTpaxxeHUu. 3akoH bprocrepa.

23.Ilonspousl ¥ MOMSPHU3AIMOHHBIE TIPU3MBL. 3akoH Maimoca. Bpamenue mioc-
KOCTH Tossipu3annu. CaxapoMeTpusi.

24 . ®otoaddext. 3akonbl GoTtordderra. YpaBHeHHne DUHINTEHHA ISl BHEUTHETO
botoaddexra. DoTOIIEKTPUUECKHUE TPEOOPaA30BATENH B TEXHUKE.

25.Macca u umiynbe GoroHa. OTpakeHHe U MOTIIOIICHUE CBETA.

26.Ctpoenue aroma. ['unoresa bopa. 3akoHbI U3Ty4eHHs M TOTJIOUICHUS] KBAHTOB.
dusnueckre oCHOBBI paboThI Jlazepa. OCHOBHBIE XapaKTEPUCTHKHU JIa3€pHOTO
u3itydeHus. [IpuMeHeHne na3epoB B TEXHUKE U TEXHOJIOTUHU.

27.CTpoeHue U CBOMCTBAa aTOMHBIX snep. MaccoBoe u 3apsinoBoe uncia. Jledekr
MaccChl U DHEPrus CBA3M spa. PagnoakTuBHOCTh. POpMYIIbl CMELIEHUS. 3aKOH
pPaAMOaKTUBHOTO pacnaja.

28.YmpaBinsieMble U HEyIpaBIsieMbIe siiepHble peakiuu. Llennas peakuus AeneHus
anep. Ilonsatue o saepHoy 3HepreTuke. Peakuus cuHTe3a aToMHbIX saep. Ipo-
OJieMa yIpaBiIsIeMbIX SIAEPHBIX PEaKIUi.

29.VneanpHplii Ta3. YpaBHEHHE MOJICKYJISIPHO-KUHETUYECKOM TEOpUM Ta30B.
CpenHsst KWHETUYECKast SHEPTUSl MOJIEKYJI. Y PAaBHEHUE COCTOSIHUS UAECATBHOTO
rasza. M3onporeccsl.

30.Tepmonunamuka. TepMogmHaMU4ecKne mapameTpbl. BHYyTpeHHssI SHeprus u
paboTa rasa.

31.IlepBoe Hauamo TEPMOIMHAMHUKH. AnnabaTUYECKUil Tpolecc. YpaBHEHHE
Ilyaccona.
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32.Btopoe Hawamo TepMoauHAMUKH. OJHTporus. CTaTUCTUYECKOE TOJKOBAHHE
BTOPOTO Hayaja TEPMOJIUHAMUKH.

33.Peanbublie rasbl. [Ipenenbl mpUMEHUMOCTH 3aKOHOB MJEaIbHOTO rasza. Y paBHe-
Hue Ban-nep-Baanbca. Oxuxenne ra3on. Mcnonp30BaHuE COKMKEHHBIX Ta30B B
TEXHUKE, OBITY, MEIUIIMHE.

34. Ternossie nurarenu u ux KIIJ. Iukn Kapro u ero KIIJI uneansHoro rasa.

Bonpocs 17151 npoBepku ypoBHsi 00yueHHOCTH «Y METb»

1. YMmeTs moiy4yaTh ypaBHEHHE TaPMOHHUYECKHX KOJICOAHWUN pazIudHBbIX (pu3nde-
CKHX IMPOIECCOB

2. YMeTh 3amuchiBaTh (POPMYITy TAPMOHUYECKOTO KOJICOAHUS W OMPEIEISITh €ro
napaMeTpbl

3. YmeTh 3anmchIBaTh (POpMyITy CBOOOJHOTO 3aTyXaroIIero KoueOaHus 1 orpeie-

JISITh €70 TTapaMeTpPhI

YMeTb uccneaoBaTh KoseOaHus (PU3NYECKOTr0 U MPYKUHHOTO MasiTHUKA

YMeTb 3anuchiBaTh (GOPMYITY TIIIOCKOM BOJHBI M OMIPEACIIATh €T0 MapaMeTphl

YMeTh NPUMEHATH 3aKOHBI TEOMETPUUYECKON ONTUKHU

YMeTb paccUuThIBaTh UHTEPHEPEHIIMOHHYIO KapTUHY ISl IBYX UCTOYHUKOB U

TOHKOM IJIEHKU

8. YMeTpb uCnonb3oBaTh AUPPAKIMOHHYIO PEHIETKY ISl OMPENCICHUS JJTUHBI
BOJIHBI CBETA

9. YMeTh npuMeHATh PU3NIECKUE OCHOBBI PaOOTHI Ja3epa, OCHOBHBIC XapaKTepH-
CTHUKH JIA3€PHOTO U3JIYUYCHUS.

10.YmMeTh ompenensaTh MacCOBOE M 3apsIOBOE YMCIIA, COCTaB spa. 3aps, pa3me-
pBI M Macca aTOMHOTO sifipa.

11.YMeTh NpUMEHSTh 3aKOH PaJMOAKTUBHOTO pacnana. OnpenensTs siaepHbIe pe-
aKIIMU ¥ 3aKOHBI COXPaHEHUS.

12.YMeTh NpUMEHSTh OCHOBHOE YPaBHEHUU MOJICKYJISIPHO- KHHETUYECKON TEOPHUH
UJeaabHbIX ra30B. OnpeaensTh CPEAHIO KBAAPATUUHYIO CKOPOCTh MOJIEKYII.

13.YMeTh mpUMEHSTh ypaBHEHHUE COCTOSHUSA HcanbHOro ra3za KianedpoHna —
MenpeneeBa U U30IPOLIECCOB

14 TlpumeHeHue 3aKOHA PAaBHOMEPHOTO pacHpeleNIiCHUs] SHEPTHH MO CTENEHSIM
cBoOOMBI. OmpeneneHne CpeIHer KHMHETHYCCKOW SHEPTruu JIBYOKCHHUS OJIHOMN
MOJIEKYJIBI.

15.YMeTh NpUMEHSTh TEPMOAMHAMUYECKUN METOJI UCCIIeIOBaHMs, IEPBOE HAYAJIO
TEPMOJMHAMUKU. Y METh ONpeesiTh padoTy raza Ipu U3MEHEHHH ero o0béma,
KOJIMYECTBO TETUIOTHI.

16.HaxoquTh paboTy MIeaqbHOrO Ta3a MpHu pa3IMyHbIX H3ompoieccax. ['paduue-
CKoe u3o0pakeHue padoTel. [IpuMeHeHHe MepBOro 3aKOHA TEPMOAUHAMUKHU K
H30IPOIeCCaM.

17.1TpuMeHsITh BTOPOE HAYAIO0 TEPMOJTUHAMUKH.

18.0Ompenenars 4uCIO CTeneHell cBOOOABl MOJIEKYJbl. [IpuMeHsATh 3aKOH paBHO-
MEPHOTO pacIpeAesICHUs SHEPTHH 110 CTENEHSIM CBOOOIBI MOJIEKYI.

19.0mpenenars CHIIBI U MOTEHITMATBHAS SHEPTHS MEKMOJICKYJIIPHOTO B3aUMOJICH-

No ok
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ctBusl. [Ipumensars ypaBuenue Ban-nep-Baansca.
20.ITpumensts ypaBHenue llyaccona, 3amuch (GopMyibl IEepBOro Hadajga TepMO-
JTUHAMUKU JJIS1 pa3IMYHBIX BUJIOB IPOLIECCOB.
21.0Onpenensats oOpaTuMble U HeoOpaTumble Tpoueccel. [TpumensaTs nukn Kapno
u ero KIIJI qys uaeanbHOTO rasa.
Bonpocs aj1s1 npoBepku ypoBHsi 00yueHHOCTH «BJIA/IETD)
Brnanenue HaBbIKaMH peLICHUs 3a/1a4, IPEACTAaBICHHBIX B KOHTPOJIbHBIX padoTax.
[Ipumeps! 3a1au:
1. Pa3HocTh MOTEHIIMATIOB MEXAY OOKIaAKaMHU KOHIeHcaTopa eMKocThio 0,5
MK®D B KoyieOaTeNIbHOM KOHType H3MEHsieTcsl co BpemeHeM 1o 3akony U = 100
sin1000zt [B]. Onpenenuth mepuoa COOCTBEHHBIX KOJCOAHWN, WHIYKTUBHOCTD,
MOJIHYIO SHEPTUI0 KOHTYpa M MaKCUMAaJbHYIO CHJIy TOKa, TEKYILEro MO KaTyIIKe
UHAYKTUBHOCTH. AKTUBHBIM COIPOTHUBIIEHUEM KOHTYpa MpeHeOpeyb.
2. JInvHa >7€KTPOMAarHUTHOM BOJHBI B BaKyyMme, Ha KOTOPYIO HacTpoeH Kosela-
TEeJbHBIN KOHTYD, paBHa 12 m. [Ipenedperast akTUBHBIM CONPOTUBIIEHUEM KOHTYPA,
OTIPEIETUTh MAaKCUMAJIBHBIN 3aps Q,, Ha IUTAaCTHHAX KOHACHCATOpA, €CIIM MaKCH-

MaJjbHas cuia TOKa B KOHType |, =1A

3. PaccTostHre Mexay IByMsi KOT€pEHTHBIMU UCTOYHUKaMH paBHO 0,9 mm. McTou-
HUKH, UCITyCKAIOIIME MOHOXPOMAaTHYECKUN CBET C JIIMHOM BOJIHBI 640 1y, pacmo-
JIO’KEHBI HA PacCTOSHUM 3,5 m OT 3KkpaHa. ONpenenuTh YHCIIO CBETIBIX IIOJIOC,
pacnosiaraBImxcs Ha 1 ¢y AJIMHBI 3KpaHa.

4. Jlna ycTpaHeHUs! OTPAKEHUS CBETa OT MOBEPXHOCTH JIMH3bI HA HEE HAHOCUTCS
TOHKas IJIEHKAa BEIIECTBA C IOKa3aTeseM IpeaomieHus 1,26, MEHbIIUM, YeM Y
cTekia (MpocBeTIeHne oNTUKK). [Tpu kakoil HaMMeHbIlIel TOJIIIMHE TJIEHKU OTpa-
YKEHUe cBeTa ¢ NauHou BoiHbBI 0,55 mxm He Oynet HaOII0AaThCs, €CIIM yroJl maje-
Hus ayqeit 30%?

5. Paguyc BTOporo temHoro koisblla HpioToHa B oTpaxkeHHoMm cBete 0,4 mm.
OnpenenuTs paauyc KpUBU3HBI INIOCKOBBIMYKIJIOW JIMH3bI, B3STON JJIs1 ONBITA, €CIIH
OHa OCBEUIAETCA MOHOXPOMATHYECKUM CBETOM C JUIMHOU BOJIHBI 0,64 M.

6. Ha nmudpakumonnyro pemerky mmuHod 10 mm, umeromyro 400 mrTpuxoB Ha 1
MM, TIaJlaeT HOPMAJIBHO CBET OT pa3psaHoi TpyOku. [lomemniennas BOM3u perer-
KM JIMH3a Mpoenupyer AUPPAKIUMOHHYIO KapTUHY (PUC.) HA IUIOCKUWA 3KpaH O,
yAAJIEHHBIN OT JMH3bI Ha paccTosinue 1M. OnpenenuTs: MUPUHY CIEKTpa MepBOro
MOPsAKA, €CIM TPaHUIlbl BUAMMOTO CHEKTpa cocTaBisitoT 780 nwm (KpacHbI Kpai
criektpa) u 400 #m (HrOIETOBBIN Kpail CIIEKTpa).

7. Ha nudpakuronnyo pemetky aauHod 10 mwm, umeromryro 400 mrtpuxoB Ha 1
MM, TIalaeT HOPMAJILHO CBET OT pa3psiaHOoN TpyOku. [loMelenHas BOIM3U peleT-
KM JIMH3a TpoenupyeT AUPPAKIIMOHHYIO KapTUHY (PUC.) HA TUIOCKUN JIKpaH O,
yAQJIEHHBIN OT JUH3bI HA paccTosiHue IM. OnpenennuTs: YUCIO CIEKTPATbHBIX JIH-
HUIl KPAacHOTO IIBETa, KOTOPHIE TEOPETHUECKH MOXKHO HAOJI0AAaTh C MOMOIIBIO
JAHHOU TU(PPAKIIMOHHON PEIICTKH.

8. Ha mudpaknuonnyro pemerky ammHod 10 mm, umeronryro 400 mrpuxoB Ha 1
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MM, TIaZlaeT HOPMAJIBHO CBET OT pa3psaHoi TpyOku. [lomemniennast BOIM3MU perer-
KU JIMH3a Tpoenupyer AUPPAKIUOHHYIO KapTUHY (PUC.) HA IUIOCKUNA 3KpaH O,
YAQJIEHHBIN OT JIMH3bI HA paccTosiHue 1M. OnpeaenuTh: B CIEKTPE KAKOTO MOPSIKA
ATa PEUIETKA MOXKET Pa3pelinuTh JIBE JIUHUU C IJIMHOW BOJIHBI, paBHOM 500 nv u
500,1 mm.

9. BO CKOJBKO pa3 yMEHBIIUTCS UMHTEHCUBHOCTh €CTECTBEHHOI'O CBETA, IMPOILIE/-
IIero 4epe3 JaBe Mpu3Mbl HUKOIA, TTIaBHBIE OCH KOTOPBIX COCTAaBISIFOT yroi 60°
[ToTepu cBeta B kaxaoi npuszMe coctaistor 10% (puc.).

10. JIyu cBeTa, naOymui B CTEKISHHOM COCYJE C IIIMUEPUHOM, OTPaXaeTcs OT JHA
cocyzna. [Ipu kakoMm yriie najieHusi OTPaKEHHBIN Jyd CBETa MAaKCUMaJIbHO HOJISPH-
30BaH?

11. JlnnHa BOJIHBI, HA KOTOPYIO MPUXOAUTCS MAKCUMYM DHEPTUU B CIIEKTPE HU3ITY-
yeHus: yepHoro tena 0,58 mxm. Onpenenuts 3HEPreTUYECKYI0 CBETHUMOCTH I10-
BEPXHOCTH Tena.

12. Onpenenuts CKOPOCTh (POTOIIEKTPOHOB, BHIPHIBAEMBIX C IIOBEPXHOCTH ceped-
pa: ynbTpaduoIeTOBBIM U3ITyYEHHUEM C JITMHOM BOJHBI 0,155 mrom.

13. Onpenenutp MakKCUMaJIbHYIO CKOPOCTb (POTORJIEKTPOHOB, BBIPHIBAEMBIX C IIO-
BEPXHOCTH cepeOpa: raMMa-u3IydeHHeM C JUIMHOM BOJHBI 1 nm.

14. ®oton ¢ sHeprueit ¢ = 0,75M»sB paccesicst Ha cBOOOTHOM AJIEKTPOHE MO YT-
aoMm 6 = 60°. [IpuHuMas, 4TO KHHETHYECKAast SHEPTUS U UMITYJIbC JIEKTPOHA 10 CO-
yaapeHusi ¢ GOTOHOM ObUIM MPEHEOPEKUMO Mallbl, ONPEICTUTL: SHEPTUIO & pac-
cessHHOTo ()OTOHA.

15. ITyyok MOHOXPOMAaTHYECKOI0 CBETa C JJIMHOW BOJHBI 663 M magaer Hop-
MaJbHO Ha 3€pKAbHYIO IUIOCKYIO MOBEpXHOCTh. [loTok sHepruum pasen 0,6 Bm.
Onpenenuth cwiy F naBneHus, UCHBITHIBAEMYIO 3TOM MOBEPXHOCTHIO, & TAKXKE
yucao N ¢oToHOB, Maaox Ha HEE 32 BpeMsi, paBHOE S c.

16. ®oton ¢ sHeprueit ¢ = 0,75M»sB paccesicst Ha cBOOOTHOM AJIEKTPOHE MO YT-
jom @ = 60°. [IpuHrUMast, 4TO KUHETUYECKAsI DHEPTHUS U UMITYJIbC IJIEKTPOHA JIO CO-
ynapeHus ¢ pOoTOHOM ObUIM MPEHEOPEKUMO Mallbl, ONMPEACIUTh: KHHETHYECKYIO
SHEpruro 7 3JIEKTPOHA OTHAYMU.

17. ®oton ¢ sHeprueit ¢ = 0,75M»sB paccesicst Ha cBOOOTHOM AJIEKTPOHE MO YT-
jgom 6 = 60°. TlpuHuMasi, KHHETUYECKasi SHEPTUS U UMITYJIbC JIEKTPOHA JI0 COy/ia-
peHust ¢ GOTOHOM MPEHEOPEKUMO MaJlbl, ONPEIEIUTh: HAallpaBJICHNUE ABM)KCHUS.
18. Onpenenuth Ha Kakoi 4acToTe paboTaeT reHepaTop JIEKTPOMArHUTHBIX BOJIH,
€CJIM KpaTyaillliee pacCTOssHUE MEXIYy TOYKAMHU BOJIHBI, KOJEOIIOMUMHUCS B MPO-
tuBo(aze, pasuo 0,25 m.

19. 3mMeHeHue cuiibl TOKa B 3aBUCUMOCTH OT BPEMEHHM 33J]aHO YPABHEHUEM

i =20c0s10074 . HaiiTu yacToTy 1 nepuo KojaebaHui, aMIIUTYAy CUJIbI TOKa, a

T
TaK)Ke 3HaUeHHE CUJIbI TOKA MpH (aze i

20. Iudpakmonnas pemeérka coaepxut 120 mrpuxoB Ha 1 MM. Halitu myuny
BOJIHBI MOHOXPOMATHUYECKOT0 CBETA, MMA/IAI0IIEr0 HA PELIETKY, €CIIU YTOJ MEXKITY
JIBYMs TJIaBHBIMH MaKCHMyMaMH TIEPBOTO MOpsIKa paBeH 8°.
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