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1. IVIAHUPYEMBIE PE3YJIbTATBI OBYUEHUWSI 11O AUCHUANIVIMHE (MOAYJIIO), COOTHECEHHBIE C IIVIAHU-
PYEMBIMMU PE3YJIbTATAMHU OCBOEHUS OBPA30OBATEJIBHOU ITPOT'PAMMBI

1.1. leau ocBOEHUA AUCHUILIUHBI (MOTYJI51)

Coznanne y 00yJaronuxcsi OCHOB IIMPOKOW TEOPETHYECKON MOATOTOBKH B OOJIACTH (DHM3HKH, ITO3BOJISIONIEH OyIyIIMM CIICIHaH-
CTaM OpPHEHTHPOBATHCS B IIOTOKE HAYYHOI TeXHHYeCKOH MH(OpMalMy U 00eCIeunBaoIIeil UM BO3MOKHOCTh HUCIOJIB30BaHUS Pa3HO-
00pa3HBIX (PU3NYESCKUX IPUHLHUIIOB B TeX 00JIACTAX TEXHUKH, B KOTOPBIX OHHU CIELHATU3HPYIOTCS.

DopmupoBanne y 00yYaromUXCcsl HAYYHOTO MBINUICHUS, NPABWIBHOTO ITOHUMAHUS TPAHUI IIPUMEHHMOCTH PA3IMYHBIX (PH3NYECKUX
MOHATH, 3aKOHOB, TEOPUI U YMEHUS OLICHUBATH CTEINEHb JOCTOBEPHOCTH PE3YJILTATOB, TOJyYEHHBIX C IIOMOIIBIO SKCIEPHUMEHTAIb-

HBIX WJIX MAaTeMAaTHYECKHX METOIO0B MCCIICIOBAHUS.

YcBoeHNE OCHOBHBIX (DU3MUYECKHX SIBJICHUH M 3aKOHOB KJIACCUUECKOH U KBAHTOBOW (PM3MKH, METOI0B (PU3NUECKOTO MBIIIJICHUS.

BripaboTka y oOydarommxcsi IpHeMOB W HABBIKOB PEIICHUS KOHKPETHBIX 3a7ad M3 PasHBIX oOjacTeidl (M3MKH, OMOTAIOINX 00y-
JAIOMINMCS B TAJIbHEHIIIEM peniaTh NpoecCHOHaIbHBIC 3a/1a9H.

O3HaKkoMJIeHHE 00YYaloIUXCs C COBPEMEHHOM Hay4YHO! anmnapaTypoi U BBIpaOOTKa y 00y4aroInXcsl Ha4aJbHBIX HaBBIKOB IIPOBEJIe-
HUSI DKCIIEPUMEHTAJIbHBIX HCCIIEOBAHUN Pa3IMUHBIX (PM3MUYECKUX SBICHUN M OLEHKH IOTPELIHOCTH U3MEPEHUI.

1.2 Komnerennun ody4aromerocs, ppopMupyemMbie B pe3y/IbTaTe 0CBOCHHUS JUCHHUILIUHBI (MOXYJIsl)

OIIK-1: cioco0HOCTBIO NPUMEHSITh METOAbI MATEMATHYECKOI0 AHAJIN3a U MO/AeTUPOBAHUS, TEOPETUYECKOI0 U IKCIIePUMEeH-

TAJBHOI'0 UCCJICA0BAHUSA

3HaTh:
Yposens 1 OCHOBHEBIC 3aKOHBI (PU3UKH M HX MAaTEeMaTHIECKYIO (POPMYITHUPOBKY OCHOBHBIX 3aKOHOB (PU3UKHU,POITh MaTeMaTHIe-
(6a30Bb1ii) CKHUX MoJieJieil B (pM3HKe, POJIb SKCIICPUMEHTAIBHOTO HCCIIEIOBaHUS B (DH3HKE
OCHOBHBIE 3aKOHBI (PU3UKH U UX MaTEMaTHUECKYI0 (GOPMYIMPOBKY OCHOBHBIX 3aKOHOB (DM3HMKH, POJIb MaTeMaTHY e-
VpoBenn 2 [CKUX MOJIEICH B (H3UKE, POJIb SKCIICPUMEHTAIBHOTO HCCIIEIOBAHIS B (U3UKE, POIb MATEMATHKUB MOJICINPOBAHNS
(MPOXBHHYTHIf) (hU3UYECKUX SIBJICHHI, OCHOBHBIC METOBI H3MEPCHUS (HPU3NUESCKUX BEJIMYUH, ITAJIOHBI (PU3UUCCKUX BEITHIHH
OCHOBHBIE 3aKOHBI (PU3UKH U UX MaTeMaTHUECKYI0 (GOPMYIMPOBKY OCHOBHBIX 3aKOHOB (DM3HMKH, POJIb MaTeMaTHY e-
VYpoBenn 3 [CKUX MOJeIeH B pH3HKE, POIIb SKCIICPUMEHTAIBHOTO HCCIIEOBAHMS B (PH3UKE, OCHOBHBIC MATEMATHYECKHE METOIBI
(BbICOKHMii)  |MOACIMPOBAHMS HU3MYCCKHX SBICHNUI, OCHOBHBIC MCTOABI U3MEPCHHs. (PUBHICCKUX BEIMYNH, ITAIOHBI (pu3nye-
CKUX BEJIMYUH, OCHOBHBIE METOBI SKCIIEPUMEHTAIBHBIX UCCICIOBAHNAN B (PH3HKE.
Ymern:
Yposens 1 HCIIOJIE30BaTh OCHOBHBIC 3aKOHBI (DH3HUKH JJI1 MOJACIHPOBAaHUS OCHOBHBIX (DH3MUYECKUIX SBICHUH, TPOBOAUTHH3ME-
(0a30BbIii) peHust PU3NIECKUX BETUIHH
Yposens 2 (dhopMupoBaTh U aHAIM3UPOBATH MOJENN (U3NIECKUX SABJICHUH C UCIIOJIb30BAHUEM OCHOBHBIX (DU3MUECKUX 3aKO0-
(MpOABMHYTHII) [HOB U MaTeMaTHYECKIX METOJIOB, TPOBOIUTE AKCIIEPUMEHTAIBHBIC H3MEepeHHS (PU3NIECKUX BEIHMIUH, IPOBOIUTH
00paboTKy pe3yabTaToOB (PU3MUESCKIX H3MEPCHHUN
YpoBenb 3  |bopMHpOBaTh W aHATM3UPOBATH MOJENU (U3MUYECKUX SBICHHI C UCIIOIH30BAHHEM OCHOBHBIX (DU3UUECKHUX 3aKO-
(BbICOKMIi)  [HOB M MaTeMaTHYECKHX METOJIOB, TPOBOIHTEH TEOPETHUSCKOE UCCICIOBAHNE 3TUX MOJIENICH U OMYYaTh UX Ipe /-
CKa3aHusi, MPOBOJUTH IKCIIEPUMEHTANIbHBIE U3MEPEHUST PU3NUECKUX BEJIMYHH, IPOBOAUTH 00PaOOTKY pe3ysIbTaToB
(hM3MYIeCKUX U3MEPEHUH, OCYIIECTBILITH 0000IICHHE IKCIIEPIMEHTAIBHBIX PE3yIbTaTOB
Baaners:
y 1 MaTeMaTHYeCKMMHU METOIaMH PELICHHs] OCHOBHBIX (PM3MYECKHUX 3a/lad U METOJJaMU (PM3MYECKOTO IKCIIEPUMEHTA
6p03em’\, UCTIONB3YEMBIX MPH (PU3NICCKUX UCCIICAOBAHISX SBICHUI U TPOIECCOB, OMPEACIISIONINX MIPHHIUAIBI paOOTHI pas3-
(bazoBw1i) JIMYHBIX TEXHUYECKUX YCTPOUCTB
v ,  |MaTeMaTHUeCKUMH METOZIaMHt PELICHIS LHPOKOTO Kilacca (pM3MYeCKuX 3a/1a9 ¥ METOaMH (PU3UIECKOTO IKCTIEPH-
POBEHL 2 |y ieHTa HCoOIb3yeMbIX IpH (PH3HUYECKHX HCCIICOBAHMSX SBICHHIT H IPOLIECCOB, ONPE/IEISIONIAX IPHHIUIBI pado-
(MpONBHHYTLIH) | Pa3IMYHBIX TEXHHYECKUX YCTPONCTB
Yposenp 3 [METOAMH MaTEMAaTHIECKUMU METOJAMH PEIICHHS OCHOBHBIX (u3MYecKuX 3a7a9 ¥ METOaMH (PU3UIECKOTO IKCITe-
(BbICOKmii) |PHMEHTA HCIIONB3YEMBIX TPH (u3MUECKHX UCCIICIOBAHUAX PA3IMYHBIX SIBICHUN U POLIECCOB

OIIK-2: ciocoOHOCTHI0O HCNOJIB30BATH 3HAHMS 0 COBPeMeHHO# (M3HUecKoil KapTuHe MUpa u IBoJonun BeenenHoii, npo-
CTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHHH BeLeCTBA 11 IOHMMAHHUS OKPYKAK0LIEero MHPa U sIBJICHUI IPHPOABI

3HaThb:
YPOBeHI) 1 OCHOBHBIC (1)H3I/I‘IGCKI/IG SBJICHHUS U 3aKOHBI, OCHOBHBIC CIHMHUIIBI I/ISMepeHI/Iﬂ (bI/ISI/I‘-IeCKI/IX BCJINYUH, q)yH}laMeHTaIlL-
(6a30BbIif) HBIC TIOHATHS U TEOPUH KIIACCHUYCCKON M COBPEMEHHON (hHU3HUKH
YPOBeH]) 2 OCHOBHBIC METOIbI I/I3MepeHI/Iﬂ q)I/IBI/IquKI/IX BCIIMYHWH, OTAJIOHBI q)HSquCKI/IX BCJIMYHUH, B3AUMOCBA3b OCHOBHBIX (1)1/1-
(MpOXBHHYTBII) |3HYCCKHX MOHSATHUH KIIACCHYECKON M COBPEMEHHOM (DU3UKU
Yposenn 3 OCHOBHBIC (PU3MUYCCKHE 3aKOHBI, (PU3MICCKIE BEIMIMHBI U KOHCTAHTHI, UX OMPEICIICHUE, CMBICI M SAMHULBI UX H3-
(BBICOKHif) MepeHui, hyHIaMEeHTaIbHbIC (PHU3MYCCKUE TOHATHS M TCOPHH KJIaCCHUYCCKON U COBPEMEHHON (DH3UKH




YMmerhb:

WCTIOJIb30BaTh 3HAHUS O COBPEMEHHOHN (PU3NIECKON KapTUHE MHUpPa M dBOJIONMH BCelleHHOM, IPOCTPaHCTBEHHO-
Vpogens 1 BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUH BEILIECTBA AJIsl MOHUMAaHUS OKPYKAIOIIET0 MUPA U SBJICHUH PUPOIBL,
(6a30BbIif) TMPUMEHSTH GU3NIECKHE 3aKOHBI [T PEIICHNUS IPAKTUIECKUX 3a]ad, HCII0JIH30BATh OCHOBHEIC (DU3NYECKHUE 3aKOHBI
U QyHIaMEHTAJIbHBIC MOHATUS B MPO(HECCHOHATBHON NEATCIEHOCTH

UCIOJIB30BaTh 3HaHUA O COBPEMEHHOU (pru3nueckoif kapTUHE MUpPa U 3BOIOLUH BceneHHoM, IpocTpaHCTBEHHO-
YpoBens 2 [BPEMCHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEILECTBA [UIsi IOHMMAHHsl OKPYXKAIOLIEro MUPA H SIBICHHUIT IPHPOIBL,
(mpoaABHHYTHIiH) |TPUMEHATE (U3NKO-MaTEMAaTHIECKHE METO/IBI [T aHAIN3A M PEIICHNS NIPAKTHYECKHX 3374, HCIONB30BATH OCHOB-

Hble (U3MUeCcKUe 3aKOHBI U (PyHAaMEHTalIbHbIE IOHATUS B IPO(ECCUOHANBHO AeATEIbHOCTU

WCIIONIB30BaTh 3HAHUS O COBPEMEHHOH (QH3MUECKON KapTHHE MUAPA U SBONIOLNHN BCeleHHOM, TpOCTPaHCTBEHHO -
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUH BEIIECTBA IS TIOHUMAaHUs OKPY>KAIOILIETr0 MUPA U SBICHUIN IPUPOJIBL,
YpoBenp 3  |TPHMCHSATH H3MKO-MATEMaTHICCKUE METOIBI TS CO3IaHHs HOBBIX CPCIICTB M3MEPEHNS, MCTOI0B H3MEPEHIS 1
(BbIcOKHmii)  |MCTOIMK H3MEPCHHH, pa3pabaThIBaTh M Mpe/Iarath MIIaH MPOBEACHAS (PU3HIECKOr0 HCCIIC0BAHHS, HOPMYIHpPO-
BaTh BBIBOJIBI, OLICHUBATh COOTBETCTBUE BBIBO/IOB IOJIyUE€HHBIM JJaHHBIM, OLIEHUBATh HAYYHYIO U IPUKIIAJHYIO 3Ha-
YHUMOCTH CBOEH pa3paboTKH

Baagern:

YpoBenb 1  |MeTOmaMy (PU3NKO-MATEMATHUECKOTO OTMCAHUS OCHOBHBIX (DM3MUECKUX SBICHUH U MIPOIIECCOB, ONMPEACIIONINX
(0a30BbIii) MPUHIUIIBI Pa0OTHI Pa3INYHBIX TEXHUYECKHX YCTPOHCTB

YpoBenb 2 |MeTonamMu pU3MKO-MATEMAaTHYECKOTO OIMCAHUS LITUPOKOTO Kiacca PU3MIECKUX SIBICHUH U IIPOLIECCOB, ONpeie-
(MPOABUHYTHI) |JISMIONINX MPUHIMITE pAOOTHI PA3IHMYHBIX TEXHUYECKUX YCTPONUCTB

Yposens 3 METOoJlaMH (PU3UKO-MaTEMaTHIECKOTO OTMCAHUS ¥ MOJCIMPOBAHUS MINPOKOTO Kilacca (PU3NIecKuxX sBICHUI U po-
(BBICOKMI) L[ECCOB, OMNPEACIAIONNX IPUHIUIBI pabOThI pa3IUYHBIX TEXHUYECKUX YCTPOICTB

1.3. Pe3yabTaThl 00y4eHHs MO JUCHMILINHE (MOTYJIIO)

B pe3yjbTare 0CBOCHUSA IUCHUITIIMHBI 06yqaloumﬁcsl JOJIZKCH:

3HaThb:

(u3HUECKre OCHOBBI MEXaHHKH, 3JCKTPUIECTBA M MarHeTu3Ma, (PU3UKH KOoJIeOAaHWH M BOJIH, KBAHTOBOH (DM3HKH, 3JICKTPOIANHAMUKH,
CTaTHYECKOM (U3MKN U TEPMOJIUHAMHKH, aTOMHOU U siAepHON (DM3UKK; QyHIaMEHTaIbHbIC MOHITHS, 3aKOHBI U TEOPHH KJIACCUUECKOM
¥ COBPEMEHHOW (H3HUKH

YMmerThb:

HCIIO0JIb30BaTh OCHOBHBLIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCHUIIIIMH B HpO(i)eCCI/IOHaJ'H)HOI‘/II ACATCIIBHOCTU; NPUMCHATH (1)1/131/111e01<1/1e
3aKOHBI JI PCHICHUA MMPAKTUYCCKUX 3a/ia4, MPOBOANUTH UBMCPCHUS, O6pa6aTI)IBaTL 1 NPCACTABIIATL PE3YJIbTAThI

Baagernb:

METOJIaMH MaTeMaTHYECKOTO ONHMCaHMs (PU3MUECKHX SBICHUI M ITPOLECCOB, ONPEEIIAIOMNX NPUHIUIBI paOOThl Pa3INIHBIX TEXHUYE-
CKHX YCTPOMICTB

2. MECTO JUCHUILJIUHBI (MOY.JISI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBbI

zmculvfzinmﬂ HaumeHoBaHUe TUCHMIITTUHBI Koabt q)OPD:Z}l[JI}I’:lgMX Kome-

2.1 OcBanBaemasi JUCIHHUIJIMHA

B1.B.15 | Puznrca |OTK-1; OTK-2

2.2 IlpenniecTBYOIINE AUCIHUTLITMHBI
| 2.3 OcBanBaeMble NAPALTETbHO TUCHUTLIHHBI l

b1..07 WNudopmaruka OIIK-3; OIIK-4; OIIK-5

b1.b.13 Xumust OIIK-2; OIIK-3; OIIK-6

b1.B.11 Maremaruka OK-1; OK-7; OIIK-1; OIIK-3
2.4 Ilocaenyromme JUCHUIIUHBI

b1.B.03 |OCHOBBI HAy4YHBIX UcclieZioBanui ¢ anemeHTamu CAITIP |OK-2; OK-8; TIK-21; TIIK-23; IIK-24

3. OBBEM JJUCHUIIVIMHBI MOAYJIs) B 3BAYETHBIX EJMHUIIAX C YKASAHUEM KOJIMYECTBA AKAJEMHYE-
CKUX YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYUYAIOIIUXCH C HPENOJABATEJIEM (I1O BHU-
JIAM YYEBHBIX 3AHSAATUIT) U HA CAMOCTOSITEJIbHYIO PABOTY OBYYAIOIIAXCS

3.1 O0beM qUCHMILIHHBI (MOXYJIS) I 9 3.e.

3.2 Pacnpenenenne akajeMM4eCKHX YaCOB 10 ceMecTpaM (11s oo)/kypcam( aust 3¢0) U BHAAM y4eOHbIX 3aHATHIA

Ne cemecTpa (1151 0¢o) / kypea ( s 3¢o)
Bup 3anaTuit 1 2 3 4 5 6 7 8 9 10 HTroro
yo e vio | egr| v |eoa| vion [engr| yo [pogr| vo [enn] v {eroa| yvion | et vo e v |ergr| vion | prgy
KonTakTHas padora: |16 |16 (12 |12 28 |28
Jlexyuu 8 8 |4 |4 12 |12
Jlabopamopnule 4 4 14 |4 8 |8




Ipaxmuueckue 4 (4 14 |4 8 |8
Koncynomayuu
Hno.paboma
KoHTpoab 9 19 [9 |9 18 |18
Cam.paboTa 155 [155 [123]123 2781278
HUTOI'o 180 [180 |144)144 324 1324
3.3. ®opMBbI KOHTPOJISA H BHABI CAMOCTOATEIbHOH PaboThI 00y4Yalouierocs
®opma KOHTPOJIS Cemectp HopMbI BpeMeHH Ha CaMOCTOSITETbHYIO PA60Ty 00y4aonierocs
(odo)/ By paboThl HopMbl BpeMeHH, Yac
Kypc(3do) IloaroroBka K €KUM 0,5 yaca Ha 1 yac ayIUTOPHBIX 3aHITUH
JK3aMeH 1,2 [oxroroBka k mpaktudecknM/ taboparop- | 1 gac Ha 1 ac ayTUTOPHBIX 3aHATHAN
HBIM 3aHSTHIM
3auer IloaroroBka Kk 3auery 9 4acos )
KypcoBoii npoexr BrinonHeHue KypcoBoro npoexkTa Her
KypcoBas padora BrinonHeHne KypcoBoit paboThI Her
Konrpoabnas pado- |1,1 BrInonHeHne KOHTPOIbHOM paboThl 9 yacoB
Ta 2,2
PI'P Beinonnenue PI'P Her
Pedepat/acce Brimnosaenue pedepara/scce Her
4. COJEPX)XAHUE AUCLHUTUIMHBI (MOAYJIS), CTPYKTYPUPOBAHHOE 110 TEMAM (PA3/IEJIAM)
C YKA3AHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAAEMMNYECKNX YACOB 1 BUIOB
YYEBHbBIX 3AHATUN
Yacsl B UHTEPAKTHB-
Kon 3a- HanmeHnoBanue pasenoB u TeM Bun ) Cemectp | K-so Komnerentmu | Jluteparypa Hoit hopme
HATUS 3auATHA |/ Kypc |ax.4acoB K-Bo Dopma
aK.4yacoB | 3aHATHS
Paznen 1. [IPEAMET U METO/IbI
OU3UKU
11 Ouznka kak Hayka. Merozasl ¢pusu-|  Cp. 1 20 OIIK-1, OTIK-2 | JI1.1 JI1.5
YECKOT'0 MCCJICAOBAHUS: OIBIT, THITO- JI1.6 J12.1
Te3a, KCIepUMeHT, Teopust. [TonsiTre J12.6
(usnveckux mopenei. BaxHelrme
STansl ucropun Gusuku. Poms Gusu-
KA B Pa3BUTHM LMBWIM3AIMA. B3au-
MOCBSI3b (PH3HKH M IPYTUX oOnacteit
HayKl W TexHUKH. KommbioTepHoe
MO/ICJIMPOBaHNE B COBPEMEHHOW (u-
3uke. OOmias CTpyKTypa W 3ajadu
Kypca obueit puszuku. Ponb u3mepe-
HUS B (u3uke. EMUHUIBI U3MepeHust
u cucrembl enuHul. OCHOBHBIC €IH-
Hutel CH.
Paznen 2. KUHEMATUKA MATE-
PUAJIBHOU TOUKU
2.1 TTousitne cucremel orcuera. Moge-| Jlek. 1 2 OIIK-1, OIIK-2 | JI1.1JI1.5
JIM MaTepHaTbHON TOYKH W TBEPIOTO JI1.6 J12.1
Tena. BexkTopHOoe M KOOpAMHATHOE J12.6
OIMCaHNEe JIBIDKCHHS MaTepHaIbHOMN
touku. IlpoiineHHsll myTe U mepe-
Meienue. Panmyc-extop. CpenHss
CKOPOCTb M CpEIHEEe YCKOpEHHE.
MrHOBeHHas1 CKOPOCTh 1 MTHOBEHHOE
yckopeHue. TaHreHnuaabHOE U HOP-
MaJlbHOE YCKOPEHHUSI MaTepHalibHON
TOYKH.
2.2 BpamaTensHoe n1BMKEeHHE MaTepu- Cp. 1 20 OIIK-1, OTIK-2 | JI1.1 JI1.5
aNbHOW TOYKH. BEeKTOpEHI yrita moso- JI1.6 J12.1
pOTa, YrIIOBO CKOPOCTH U YIIIOBOTO J12.6
yckoperusi. CBsI3b MEXIy YITIOBBIMHU
Y JIMHEHHBIMU BEJIMYHHAMH.
2.3 Kunemarrnka MaTepraabHON TOUKH. IIp. 1 2 OIIK-1, OTIK-2 | JI1.1JI1.4 1 Amnanus




JI1.5 JI1.6 KOHKDET -
JI2.1J12.2 HBIX CUTYya-
J2.3J12.4 Ui
J12.5J12.6

Paznen 3.0CHOBBI AINHAMUWKUA

IMOCTVYITATEJIBHOI'O ABM)KE-

HU TEJIA
3.1 IoctymatensHoe u BpamatenbHoe| Jlek. 2 OIIK-1, OIIK-2 | JI1.1JIL.5
nBrkeHust Tena. [lepBelif  3aKOH JI1.6 J12.1
Hetotona. Ilonstue maccel Tena. J12.6
Bropoii 3akoH Hbrorona. Ilonsarue
cunbl. Cnoxenue cui. Tperuil 3akoH
Hprorona. Cuna TpaBUTanuM, cHiia
TSKECTH U BeC.
3.2  |Ympyrue cunbl. Cunel Tpenus. 3akon| Cp. 20 OIIK-1, OIIK-2 | JI1.1 JIL.5
BCEMHUPHOI'O TArOTEHUs. JIBH>KEHUE B JI1.6 JI2.1
none taroteHus 3emiu. Kocmudge- JI2.6
ckue ckopocTd. 3akoHbl Kennepa.
3.2  |/lunammka mocrtynatenbHoro aBmxe-| Ilp. 2 OIIK-1, OIIK-2 | JI1.1J11.4 Amnanus
HUS Tena. JIL.5 JI1.6 KOHKpET -
JI2.1J12.2 HBIX CUTya-
J2.3J12.4 Uit
J12.5J12.6

Paznen 4. 3AKOHBI COXPAHE-

HU B MEXAHUKE

4.1 |MexaHnueckas cuctema. 3akoH u3-| Cp. 20 OIIK-1, OIIK-2 | JI1.1 JIL.5
MEHEHUS HUMIIyJIbCa MEXaHUYECKOH JI1.6 J12.1
CUCTEMBI. 3aKOH COXpaHEHUS HM- J12.6
Mynbca. 3aKOH MBIKEHHUS IICGHTpa
Macc. PeakTuBHOE aABMXeHue. [IBu-

JKEHHE TeJl C TEePEMEHHOM MacCoM.
YpaBaenne Memepckoro. Popmyna
[{nonkoBckoro.

4.2 Kunetnueckast »sHeprus. Pabota| Jlek. 2 OIIK-1, OTIK-2 | JI1.1 JI1.5
CHIIBl. 3aKOH M3MEHCHMS KHWHEeTHYe- JI1.6 J12.1
ckoil sHepruu. KoHcepBaTHBHBIE H J12.6
HEKOHCepBaTUBHBIE CHIBL. IloTeHIu-
aNbHas JHEeprus. 3aKOH COXPaHEHUS
SHEPTUH B MEXAHHKE.

4.3 |Yopyroe m Heympyroe coymapenus.| Cp. 20 OIIK-1, OIIK-2 | JI1.1 JIL.5
HentpaneHeiid  ymap. AOCONIOTHO JI1.6 J12.1
HEYIpyruil yaap. AOCONIOTHO yHpy- J12.6
ruil yaap.

4.3 W3ydenue 3akoHOB mocrynarenbHo-| Jlal. 4 OIIK-1, OTIK-2 | JIl1.1 JI1.5 AHanu3
IO IBWKEHHUA C IIOMOIIBIO MAaIIMHBI JI1.6 J12.1 KOHKpeET -
ATByJa. J12.6 M3 HBIX CUTYya-

W3ydeHne nuHaMUKH BpaIiaTeIbHO- i
rO JBIKEHHUS C HOMOIIBIO MasTHUKA
O06epOexa.

MasitHuk  MakcBemna.  Onpenene-
HHE MOMEHTa WHEpPIMU TelI W Ipo-
BEPKa 3aKOHAa COXPaHEHHS SJHEPTHH.

IIpoBepka 3aKkOHOB COXpaHEHUS
HMIyJbca M DHEPTUH TIPH COyAape-
HUH TeJ.

Omnpenenenne yCKOpPEHHs CBOOOI-
HOTO MajeHus NP NOMOIIN MaTeMa-
THYECKOT'O MasITHUKA.

Onpenenenne JUHAMHYECKOH BSI3-
KOCTH JKHUIKOCTH 10 MeToxy CTokca..

4.6 |MomeHnT cuibl U MOMeHT umnynbsca| Cp. 20 OIIK-1, OTIK-2 | JI1.1 JI1.5
OTHOCHTENIFHO HETO/BIXHOTO Hada- JI1.6 J12.1
7a. 3aKOH M3MEHEHUS MOMEHTa M- J12.6

myJbca. 3aKOH COXpaHEHHS MOMEHTa
uMmIyibsca. JIBrxkeHue B MOJE LIEH-
TPaJIbHBIX CHUIL

Pazpen 5. AMHAMUMKA BPAIIIA-




TEJILHOT'O JIBUKEHWS TBEP-
JIOT'O TEJIA

5.1

Crenenu cBobOoael. O000IIEHHEIE
KoopauHaThl. Yuciao creneHerd cBO-
Oompl TBepmoro Tema. Bpamenue
TBEPJIOTO Tella BOKPYT HEMOIBIKHOM
ocu. OCHOBHOH 3aKOH JIHMHAMHKH
BpAIaTeIbHOTO JBIKCHHS TBEPIOTO
tena. Teopema Illrelinepa. Ilnockoe
newkenue. KuneTwyeckas sHeprus
BpalaTeiIbHOTO IBIKEHUs. PaboTa u
MOIITHOCTh TIPU BPAalIaTeIbHOM JBH-
skennd. [1mockoe ABMKEHUE.

Cp.

15

OIIK-1, OIIK-2

JI1.1 JI1.5
J1.6 J12.1
J12.6

Pazgen 6. MEXAHUYECKHE KO-
JIEBAHM I U BOJIHBI

6.1

I'apMonunueckue KoneOanus. Bek-
TOpHasl AMarpamMma I'apMOHHUYECKOTO
konebanus. KommuekcHas — ¢opma
npezncTaBieHus KomeOannil. Cioxe-
HHEe KoieOaHmd. MaremaTndecKkuit
MasATHUK. [IpyXUHHBIA  MasTHUK.
CB0oOOIHBEIE 3aTyXaroUIMeKoIeOaHusl.
Brmyxnennele  konebanms. Peso-
HaHC.BomnHOBEIE mporiecchl. Yrpyrue
BOJIHBI B cpefax. [IpononbHbIe U mo-
NepeyHble BOJHBI. YpaBHEHUe Oery-
med  BosiHbl. DaszoBas  CKOPOCTb.
BonnoBoe ypaBnenue. I[Ipunuun cy-
nepno3uuuu. ['pynmnoBas CKOpPOCTb.
Crosturie  BOJHBL.  3BYKOBBIE  BOJI-
HBeL. O ekt Jommepa.

Cp.

10

OIIK-1, OIIK-2

JI1.1 JI1.5
JI1.6 JI2.1
JI2.6

Paszmen 7. CTATUCTHUYECKAA
OU3UKA 11 TEPMOJAMHAMUKA

7.1

OCHOBHBIC TIOHATHUSI TEPMOJMHAMHU-
KM ¥ cratucTudeckon ¢umsuku. [lep-
BOE HAYaJIO TEPMOJMHAMUKH U H30-
TIPOIIECCHI.

Jlek.

OIIK-1, OIIK-2

JI1.1 JI1.5
JI1.6 JI2.1
J12.6

7.2

BTOpoe HavaJlo TCpMOANHAMUKHU.
PeanpHble razer. ®a3oBbie NEpeXOabl.
DIJIeMEeHTHl CTaTUCTUYSCKOM (1)I/ISI/IKI/I.

Cp.

10

OIIK-1, OIIK-2

JI1.1 JI1.5
JI1.6 JI2.1
JI2.6

Paznen 8. OJIEKTPOCTATUKA

8.1

DNeKTpUYECKUi 3apsii. 3aKoH Ky-
noHa. HampsokeHHOCTh 3neKTpuye-
ckoro nois. [IpuHuun cyneprnosuuuu
anekTpuueckux nonei. INorok Bekro-
pa HanpsbxkeHHoctu. Teopema T'ayc-
ca.Pabora cui 31eKTpHUECcKOro moJs.
IloreHnman  3JIEKTPOCTATHUECKOTO
noyst. Lupkynsmus BekTopa Hamps-
KEHHOCTH. TeopemMa O IUPKYJISIUH.
CBs3p  MEXIYy  HaIpsHKCHHOCTBHIO
SNEKTPUUYECKOr0 TONsI U IMOTEHLUa-
JIOM.

Jlex.

OIIK-1, OIIK-2

JI1.2J11.5 JI1.6
J12.1 JI2.6

8.2

IIpoBOAHUK BO BHEIIHEM 3JEKTPO-
CTaTUYECKOM IIOJIe. DJICKTpUYECcKas
E€MKOCTh.  DHEprusi  3apsHKEHHOTO
MPOBOHIKA, CUCTEMBI TIPOBOTHUKOB
U KOHJCHCATOpa. DHEPTHUs JJICKTPH-
geckoro moiist. O0beMHas IIIOTHOCTD
3HepFI/II/I BHGKTpI/I‘IeCKOFO I0JIsI B OU-
DJIEKTPUKE U B BAKYyME.

Cp.

10

OIIK-1, OIIK-2

JI1.2J11.5 JI1.6
J12.1 JI2.6

8.3

DNEeKTPUUECKHUHA JUMOIb. DIEKTpHUe-
ckoe nosie aunois. IlonsipHele u He-
MOJSIpHBIE  AMAIeKTpuKH. [lomspuza-
UL TURJICKTPUKOB. BekTop mosipu-
30BaHHOCTH. HampsokeHHOCTH 3JeK-
TPUYECKOTO MONsl B AMINIEKTPHKE.

Cp.

OIIK-1, OIIK-2

JI1.2J11.5 JI1.6
J2.1J12.6




Jusnexktpudeckasi MPOHULAEMOCTb.
Teopema ['ayccamng momnst B AUDIIEK-
Tpuke. CBS3p BEKTOPOB AIIEKTpHUE-
CKOTO CMEIIEHHS, HANPSHKEHHOCTH U
MOJIIPU30BAHHOCTH. [ paHWYHBIE yC-
JIOBUSA U BEKTOPOB 3JIEKTPHYECKOTO
CMEIIEHHS 1 HAIPSDKEHHOCTH.

8.4

DneKkTpocTaTUYecKoe IMOoJie B BaKyy-
Me. 3akoH Kymona. Teopema I'aycca
U ee mpuMeHeHue. [loTeHnnan anek-
TPUYECKOT'O MOJIS.

Cp.

OIIK-1, OIIK-2

JI1.1J11.4
J1.5J11.6
J12.1 J12.2
J23J12.4
J12.5J12.6

Ananmms
KOHKpeET -
HBIX CUTYya-
nan

8.5

OmnpeneneHre OTHOIICHHS —3apsna
JMEKTpOHa K €ro Macce MEeTOJOM
MarHeTpoHa.

HccnenoBanue 3MeKTPOCTATUIECKUX
0JIEH.

Omnpenenenue  pabOTBI  BBIXOAA
AIEKTPOHOB W3 METaJIa.

CHsiTHE KpUBOW HAMAarHNYUBAHHUA U
MIETIIH THCTEpe3rca C MOMOIIBI0 OC-
nuiorpada.

M3yueHue sBiAeHUS B3aUMHON HH-
JYKIYH.

JIa0.

OIIK-1, OIIK-2

JI1.2J11.5 JI1.6
JI2.1 J12.6 M2

Amnanuz
KOHKDET -
HBIX CHTYa-
J1470%8

Paznen 9. [IOCTOSHHBIN DJIEK-
TPUYECKUU TOK

9.1

YcnoBus CyliecTBOBaHUSL MOCTOSH-
HOTO 3JeKTpuueckoro Ttoka. Cuma u
IJIOTHOCTh TOKAa. YpaBHEHHE Helpe-
peiBHOCTH. 3akoH OMa U1t OXHOPO/I-
HOTO y4acTKa LEeNmu. OIEKTPOABH-
KyIlash Cuila M HalpsDKeHHE. 3aKoH
Oma [l HEOJHOPOAHOTO yd4acTKa
nenn. [IpaBuna Kupxroda. [Ipumepst
pacdera pa3BETBIECHHBIX >JIEKTpHUE-
CKMX Iened C MOMOUIBIO IIPaBHII
Kupxroga. Pabora 1 MOIIHOCTH TOKA.
3axon [xoyns-Jlenna.

Cp.

OIIK-1, OTIK-2

JI1.2J11.5 JI1.6
J12.1J12.6

Pazgen 10. TIOCTOSHHOE MAT -
HUTHOE IIOJIE

10.1

MarHuTHbIiI MOMEHT KOHTypa C TO-
KOM. MarHuTHasg WHAYKIUS. 3aKoH
Awmmepa. 3akoH buo-Casapa — Jlan-
naca. ITone npsamoro Toka. ITone kpy-
roBOro Toka. Teopema 0 HUPKYJIALUU
BEKTOpa MarHUTHOM mHAYKuuH. [lome
cosenouna. [lone Topouna. Maruur-
HBIH OTOK. Teopema ["aycca. Pabora
MepeMeIleHrs MPOBOIHUKA U PaMKHU
C TOKOM B MarHUTHOM mnoJje. Jleict-
BHE€ MAarHUTHOTO TOJII Ha JBUXKY-
muiicst 3apsn. Cuna JlopeHna.

Jlek.

OIIK-1, OIIK-2

JI1.2J11.5 JI1.6
J2.1J12.6

10.2

MarnutHoe mnoJie B BemlecTBe. Mar-
HUTHBIE MOMEHTHI aToMOB. Hamarum-
YEHHOCTh W HANPSHKEHHOCTh MarHHT-
Horo mnoisi. TeopeMa O LUPKYJISALUU
BEKTOpa HAIMPSHKEHHOCTH MarHUTHO-
ro nosst. Bunel maruerukoB. deppo-
marHetuku. Ilpupoma deppomarne-
THU3MA.

Cp.

OIIK-1, OIIK-2

JI1.2J11.5 JI1.6
J2.1J12.6

10.3

ITocrostHHOE MarHuUTHOE HOJE B Ba-
kyyMme. 3akoHsl bruo-Casapa-Jlannaca
u Amnepa. Teopema 0 IUPKYJISIMA U
ee PUMEHEHNSI.

IIp.

OIIK-1, OIIK-2

J1.1J11.4
JI1.5 J11.6
J2.1J12.2
23 J12.4
J12.5J12.6

Ananms
KOHKpeET -
HBIX CHTYa-
U

Pazgen 11. OJIEKTPOAMHAMUKA

111

SIBneHre 3MeKTpOMarHUTHOM WHIYK-
uuy. fIBieHne CaMOMHIYKIHUHU. TOKH

Cp.

OIIK-1, OIIK-2

JI1.2J11.5 JI1.6
J12.1J12.6




opu pasMbikanuu nenu. Toku mpu
3aMBIKaHUX LenH. DHEePrus MarHuT-
Horo noJs.llepBoe ypaBHenne Mak-
ceema. Tok cmemenus. Btopoe
ypaBHeHne MakcBemta. Tpetse u
YeTBepToe ypaBHEHUS MakcBema.
Ilonnas cucrema ypaBHeHM Mak-
cBeuia B auddepeHnmanbHoi dop-
Me.

Pazgen 12. OJIEKTPOMATI'HUT-
HBIE KOJIEBAHUW S 11 BOJIHBI

12.1 [Dnekrpuueckuii koseOaTeNbHBIN Cp. 6 OIIK-1, OIIK-2 [JI1.2J11.5 JI1.6
koHTYp. ®opmyna Tomcona. CBo- JI2.1 JI2.6
601HBIE 3aTyXaroIue KojaeOaHus.

Jlo6poTHOCTB KONIEOaTENHHOTO KOH-
Typa. BelHyXIeHHBIE dJIeKTpHUECKHE
koneOanns1. MeTo BEKTOPHBIX Ha-
rpamMM. Pe3oHaHCHBIE SIBICHHUS B KO-
nebaTeTbHOM KOHTYpe. Pezonanc
HAaIpsOKEHUH 1 PE30HAHC TOKOB.

12.2 ITonmy4yeHune 31eKTPOMarHUTHBIX Cp. 7 OIIK-1, OTIK-2 [JI1.2J11.5 JI1.6
BouiH. [lIkasa aneKTpoMarHUTHBIX JI2.1 J12.6
BOJIH. U3myuenue nunois. Ilpumene-

HHE 3JIEKTPOMAarHUTHBIX BOJH. {nd-
(epeHIManbHOE ypaBHEHHE JJICK-
TPOMAarHUTHOW BOJIHBI. DHEPIHs
3JIEKTPOMAarHUTHBIX BOJH. Bekrop
‘Ymoga — [loiiHTHHra.

Paznen 13. [IOJJI'OTOBKA K 3A-
HATUAM

13.1 IToaroroBka K JIEKIIHOHHBIM 3aHI- Cp. 4 OIIK-1, OIIK-2 [JI1.1 JI1.2J11.5
TUSIMU. JI1.6 J12.1

JI2.6

13.2 |[loxgroToBka K JJaOOpaTOPHBIM pado- Cp. 8 OIIK-1, OIIK-2 |JI1.1 JI1.2J11.5

Tam. JI1.6 J12.1
J12.6 M2
13.3 |[loarotoBka K MPaKTHYECKUM 3aHSI- Cp. 4 OIIK-1, OTIK-2 | JI1.1JI1.4
THUSIM. JI1.5 J11.6
J2.1J12.2
J2.3J12.4
JI12.5J12.6
13.4 |[loaroToBKa ¥ BEITIOJTHEHHUE BYX Cp. 15 OIIK-1, OIIK-2 | JI1.1JI1.4
KOHTPOJBHBIX padoT JI1.5 J11.6
J2.1J12.2
J2.3J12.4
JI2.5 J12.6
Paznen 14. OIITUKA

141 |[Cser kak snekrpomaruuTHas BojHa.| Cp. 3 OIIK-1, OTIK-2 [JI1.3J11.5 JI1.6
OTpaxkeHHE W TIPEIOMIICHHE JJIEK- JI2.1 J12.6
TPOMAarHUTHBIX BOJIH Ha TpaHHLE
paszena aByxX cpen. I'eomerpudeckas
onrtuka. [loHsATHE CcBeTOBOrO Iydya.
3aKOHBl TEOMETPUYECKOW ONTUKH.

LleHTpUpOBaHHBIE ONTHYECKUE CHC-
Tembl. JIuH3pl. @Dopmyna TOHKOU
JIMH3BL.

14.2 Wnrepdepenuns cera. Korepenr-| Jlek. 1 OIIK-1, OTIK-2 [JI1.3J11.5 JI1.6 [IpoGnem-
HocTb. OnbiT FOHTa. UHTephepernus J12.1 JI2.6 Hasl JIEKIHs
B TOHKHX TUICHKAX M ITJIACTHHKAX.

14.3 Hudpaknust ceera. [Ipunanun I'oi-|  Cp. 3 OIIK-1, OIIK-2 [JI1.3J11.5 JI1.6
rerca-Openens. Meron 300 PpeHe- J12.1 JI2.6
ns. Indpaxius Operenst Ha KPyrioM
otBepcTHH W Jucke. Judpaxuus
®paynrodepa Ha menn 1 audpakim-

OHHOM penIeTKe.

14.4 |llonspu3amusi cBetra. Anamu3 mois-| Cp. 3 OIIK-1, OTIK-2 |JI1.3J11.5 JI1.6

pPU30BAaHHOTO CBETa. BHIBI TOJSApH- JI2.1 J12.6




3anun. EcrectBennslii cet. [lomyue-
HHE TOJISIPU30BAaHHOTO CBETA. 3aKOH
Bprocrepa. 3akon Maimoca.
145 Bsaumogeiicteue ceeta c¢ Bewect-| Cp. 2 2 OIIK-1, OTIK-2 [JI1.3J11.5 JI1.6
BOM. [lucnepcua cBeTa. INeKTPOHHaA J2.1J12.6
Teopua gucnepcun.
14.6 |Unarepdepermus ceera. Korepent-[ Ilp. 2 1 OIIK-1, OIIK-2 |JI1.3JI1.4 JI1.5 2 Amnanmms
HOocTh. OmpiT FOHTa. UHTepdepennms J1.6 J12.1 KOHKDET -
B TOHKHUX IIJICHKaX U IUIACTUHKAX. J12.4 J12.5 HBIX CUTya-
JI2.6 avii7|
Paznen. 15.9JIEMEHTBHI CIIELIU-
AJIBHOU TEOPUM OTHOCH-
TEJIbBHOCTHU
15.1 [[Ipeo6pazoBanus ['amunes. [Mpuanun| Cp. 2 3 OIIK-1, OIIK-2 [JI1.3J11.5 JI1.6
otHocutenbHocTH [anmunes. Ilocry- JI2.1J12.6
JaTl  TEOPUM  OTHOCHUTEJIBHOCTH.
[IpeoOpazoBanust JlopeHia. 3akoH
CJIOKEHUSI CKOPOCTEH B PEISTUBUCT-
CKOM MexaHuKe. Macca B HBIOTOHOB-
CKOM M PENSTUBUCTCKON MEXaHHKE.
OHeprusi, MMIYNbC B PEISTUBUCT-
ckoil MexaHuke. OCHOBHOE ypaBHe-
HUE PEISATUBUCTCKON nuHamuku. Ku-
HETHUYECKast YHEPTHS PEIATUBUCTCKOM
YACTHIIBI.
Paznen 16. OJIEMEHTHI KBAHTO-
BOH ®U3UKU
16.1 |KBaHTOBas OITHKA. Jlek. 2 1 OIIK-1, OIIK-2 |JI1.3J11.5 JI1.6 2 [Ipobnem-
JI2.1 JI2.6 Hasl JICKIUs
16.2 |OneMeHTH KBAaHTOBOW MEXaHUKH. Cp. 2 2 OIIK-1, OIIK-2 |JI1.3J11.5 JI1.6
J12.1 J12.6
16.3 |3axons! TemioBoro n3nydenus. do- Ip. 2 2 OIIK-1, OIIK-2 |JI1.3J11.4 JI1.5 2 Amnanmus
to3ddexr. Dpdext Komnrona. JI1.6 J12.1 KOHKDET -
J12.4J12.5 HBIX CUTYya-
JI2.6 007071
Pazzen 17. 9JIEMEHTHI SIIEPHOM
OU3NKU N ®U3NKU DJIEMEH-
TAPHBIX YACTUL]
17.1 |OnemeHTH! QU3UKH AaTOMHOTO A1pa U Cp. 2 2 OIIK-1, OTIK-2 [JI1.3J11.5 JI1.6
(DU3MKY 3JIEMEHTapHBIX YaCTHIL. JI2.1 JI12.6
Pazpnen 18. [IOJITOTOBKA K 3A-
HATUAM
18.1 [[ToaroroBka K JIESKIIMOHHBIM 3aHsi- Cp. 2 2 OIIK-1, OTIK-2 [JI1.3J11.5 JI1.6
THSMU. JI2.1 J12.6
18.2 [[ToaroroBka K MPakTUYECKUM 3aHsI- Cp. 2 2 OIIK-1, OTIK-2 [JI1.3J11.4 JI1.5
THSIM. JI1.6 J12.1
J12.4J12.5
JI2.6
18.3 TIoaroTOBKa M BEITIOJHEHHE OHOM Cp. 2 19 OIIK-1, OTIK-2 (J11.3J11.5 JI1.6
KOHTPOJILHOM pPabOTHI JI2.1 JI2.6

5. ®OHJ] OLIEHOYHBIX CPEJICTB JUJISI IIPOBEJIEHNSI [IPOMEXYTOYHOI ATTECTALIMH OBYUYAROLIMXCS 1O JJUC-
LUIUIMHE (MOJYJIIO)

5.1. ITepeveHp KOMIIETSHIINI C YKa3aHUEM JTaroB X (OPMHUPOBAHUS B TIPOIIECCE OCBOCHHS 00pa30BaTEIbHON MPOTPaAMMBI

OCHOBHBIMHU 3TanaMu (OPMHUPOBAHUS KOMIETEHIMH B paMKaxX IUCLUILIMHBI BBICTYIIAET MOCIIEAOBATEIFHOE U3YUYEHHE CoJiepiKa-
TEJIBHO CBS3aHHBIX MEXITy cO00M pa3iesioB (TeM yueOHBIX 3aHATHI), KOTOPBIE OTPaKEHBI B paszene 4.

Manuua OILICHKHU pe3yabTaToB oﬁyqemm mo {MCUHMIIJINHE

OueHouHnble cpencTBa/po

PMBI KOHTPOJIS

Ko KoMIte InaHupyemble pe3yJibTaThbl 00yYeHHust o - PasGop 1
- tuer 1o | [Toaroros- aHanm3
(moxasareu OUEHMBAHUA KOMIETEH- | Onpoc o | Tectooe A Kontposns- Dk3amen/
TEeHIUH o nabopaTop-| ka Jrokia- KOHKpeT-
i) TEOPUH 3a7aHNE . Has paboTta 3a4eT
HoOM paboTte JI0B HBIX CH-
Tyaluu
OIIK-1 [3maer n ; "




YMmeer + + + +
Baaneer + +
3naer + + +
OIIK-2 |YmMeer + + + +
Baageer + +

5.2 Onucanue noxkasaresieii 1 KpuTepyeB OLCHUBAHUA KOMIIETEHUMI HA Pa3/IMYHbIX 3TANaX UX ()OPMHUPOBaHUS, ONIUCAHUE
IIKAJ OLlCHUBAHMSA

KPUTEPUU ®OPMUPOBAHUSA ONEHOK 110 TEKYIEMY KOHTPOJIIO (OITPOC I1O TEOPUN)

«O1iam4HOo» (5 6a/UIOB) — MONYYAI0T 00YYArOLIMECs ¢ PABUIIBHBIM KOJMYECTBOM OTBETOB HA 33a7aBacMbIe BOMPOCHI — HE MEHEe
95% ot obmiero 00bEMa 3alaHHBIX BOTIPOCOB.

«Xopomo» (4 6amna) — MOMYYar0T 00YJAOIIHECs C MPABUIBHBIM KOJUYECTBOM OTBETOB HA 3a1aBacMbIC BOMPOCH — HE MEHEe
75% ot obmero 00bEMa 3a1aHHBIX BOTIPOCOB.

«YnoBJeTBOPHUTEIBbHOY (3 6asia) — MoaydaroT 00yJaroInecs ¢ MPaBUIbHBIM KOJUYECTBOM OTBETOB HA 337aBacMbIC BOTIPOCHI
— "e meHee 50% oT 00miero 00bEMa 3aJJaHHBIX BOIIPOCOB.

«HeynoBiieTBopuTelIbHO» (0 6AIIOB) - MOTYYAOT 00YYAOIIHECS C MPABHIBHBIM KOJHIECTBOM OTBETOB Ha 3a1aBacMbIC BO-
npocsl — MeHee 50% oT obmiero 00pEMa 3aJaHHBIX BOIIPOCOB.

KPUTEPUUA ®OPMUPOBAHMSI OILIEHOK 110 BBIIOJTHEHUIO TECTOBBIX 3AJTAHUI

«OTanyHo» (5 6ayIIOB) — MOMYYar0T 00OYYAIOMINecs C IPABIIBHBIM KOJIHISCTBOM OTBETOB Ha TecToBEIe Bompockl — 100 — 90%
0T 001ero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«Xopouio» (4 bata) — MOTy4ar0T 0OyYArOLIHecs C MPaBUIBHBIM KOJMYECTBOM OTBETOB Ha TecTOBbIe Bompockl — 89 — 70% ot
o01rero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«YI0OBJIETBOPUTEILHO» (3 0aia) — MmoyiydaroT 00yJaroIuecs ¢ IPaBUIbHBIM KOJTHMYSCTBOM OTBETOB Ha TECTOBBIC BOMPOCHI —
69 — 40% ot ob1ero 06bEMa 3a1aHHBIX TECTOBBIX BOIPOCOB.

«HeynosiersoputeabHo» (0 6ayUI0B) - MOTy4ar0T 00ydJaroUIUecs ¢ NPaBIIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBHIE BOMPO-
cbl — MeHee 39% ot 001ero 006EMa 3aJaHHBIX TECTOBBIX BOMIPOCOB.

KPUTEPUU ®OPMHUPOBAHUS OLHEHOK 11O 3ALINUTE JIABOPATOPHOM PABOTbBI

«3a4TeH0» MOIYyYaT 00yYaroNIMecs, BHIIOJHUBINNE BCe (DH3NYCCKHE U3MEPEHHUS B COOTBETCTBHE C TPEeOOBAaHMUAMH JabOpaTOPHON
paboThl, IPaBUIIBHO BHITIOJIHUBIINE BCE HEOOXOAMMBIE pacyeThl 0 00paboTKe pe3ylbTaTOB U3MEPEHHUIT B COOTBETCTBHE C TPEOOBAHU sI-
MH JIa0OpaTOpHOI paboThl, OYOPMHUBILINE OTYET O BHITOJIHEHUH JTAOOPATOPHOIl pabOTHl B COOTBETCTBUH C MPENbBSBIAEMBIMH TPeOOBa-
HUSIMH, B KOTOPOM IIPEJCTaBJICHBI BCE Pe3yJIbTaThl U3MEPEHUH, CAeNaHbl Bce HE00XOIUMBbIE pacueThl 0e3 apu(METHUECKHX OIIHOOK,
cenaHbl 0000IIaroIUe BBIBOIBI, & TAKXKE I'PaMOTHO OTBeTUBIINE Ha 60% U Gojiee TEOPETHYECKUX BOIPOCOB MPENOAABATENs 110 TEMe
JTAaHHOI 1Ta00paTOPHOM PabOTHL.

«He3auyTeHno» mnonyyaroT o0ydarouiuecs, He BBIIOJIHUBILINE BCe (U3MUYECKHUE M3MEPEHHsI B COOTBETCTBUE C TpeOOBaHMAMHU J1abopa-
TOPHOHM paboTHI, TMOO HE BHINOIHMBIINE IPABUIILHO BCe HEOOXOAMMBIE pacyeThl 10 00paboTKe pe3yIbTaTOB U3MEPEHHUIT B COOTBETCTBHE
¢ TpeboBaHUsIMH JTa0OPATOPHOI paboTHI, JIMOO HE O(QOPMHUBIIKE OTYET O BBIMOJHCHHUU JTa00OPATOPHOH pabOTH B COOTBETCTBHH C MPEIb-
SBJIICMBIMH TPpeOOBaHHAMH, JTHO0 He oTBeTHBIIME Ha 60% 1 Ooiee TEOPETHYECKUX BOIPOCOB MPENoAaBaTelis Mo TeMe JaHHOH Jabopa-
TOPHOU PabOTHL

KPUTEPUU ®OPMUPOBAHUS OLIEHOK IO NOAIOTOBKE JOKJIAIOB

«OT1anyHo» (5 6aytoB) — 0OydarOIMICS MOKa3an IiTy0oKHe 3HaHHWSA MaTepHaja Mo MOCTaBIECHHBIM BOIPOCaM, IPaMOTHO, JIO-
THYHO €0 W3JIaraeT, CTPYKTYpPUPOBAJ U ACTaIn3UpoBai nHdopMaiuio, HHGopManus IpecTapieHa B nepepaboTaHHOM BHIE.

«Xopomo» (4 6amia) — 00y4alOLIUICs TBEPAO 3HACT MaTepPHall, FPAMOTHO €ro M3JiaraeT, He AOMYyCKaeT CYIECTBEHHBIX HETOY-
HOCTEH B OTBET Ha BOIIPOCHI, MPEACTABIIACT HaFJ’IHZ[HLIfI Mmartepual, HOMOFaIOHII/Iﬁ CIymaTejsiM 3allOMHUTh OCHOBHBIC ITYHKTBI BBICTYII-
JICHUSL.

«YoBJeTBOpUTEIbHO» (3 Oanna) — o0yJaronuiics IMeeT 3HaHUsI OCHOBHOTO MaTepHualia 1o MoCTaBIeHHBIM BOIIPOCaM, HO HE
YCBOMJI €r0 JieTalleii, 10MmyCKaeT OT/eIbHbIE HETOYHOCTH.

«HeynosaerBoputeabHo» (0 0annoB) — o0yJaromuiics 10mycKkaeT rpyobie OIMMOKH B OTBETE Ha MOCTABJICHHBIE BOTIPOCHI, Jie-
MOHCTPHPYET OTCYTCTBHE HEOOXOANMON HHPOPMALINH B IIPE3CHTAIIHH.

KPUTEPUU ®OPMUPOBAHUS OLNEHOK I10 BBIITIOJJTHEHUIO CAMOCTOSATEJBHBIX KOHTPOJIbHBIX PABOT

«O1augaHo» (5 6annoB) — cTaBUTCS 32 pabOTY, BHIMOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOO0K U HEA0YETOB.

«Xopomo» (4 6amra) — cTaBUTCA 3a PabOTY, BHIITOJHEHHYIO TIOJHOCTBIO, HO TIPW HAJIMYWMU B HEW He Ooiiee OgHOHM HerpyOon
OImMOKY M OTHOTO HEZO0YEeTa, He Ooiee TpeX HeJOUETOB.

«Y10BJIETBOPUTENBHO» (3 Oaiia) — cTaBUTCA 3a padoTy, eciny 00yJaroImuiics MPaBIIIFHO BHITOJIHIII HE MeHee 2/3 Bceil pabo-
TBI WJINM JOIYCTHJI He OoJiee 0JJHOM rpy0oi ommOKH M IByX HEJOYETOB, He OoJiee 0IHOM Ipy0oi M o1HOM HerpyOoii ommOKH, He Oolee
Tpex HerpyOBIX OIIMOOK, OTHON HEerpy0Ooi OIIMOKH U IBYX HEJIOYETOB.

«HeynosiersopureabHo» (0 6amIoB) — cTaBUTCS 32 paboOTy, €CIIM YHCIO OUIMOOK M HEJJOYETOB MTPEBBICHIIO HOPMY ISl OLICH-
KM 3 WM IPaBUIIBHO BBITIOJIHEHO MeHee 2/3 Bcel paboThl.

Bunpt ommbok:

- rpyObIe OIMOKY: He3HAHNE OCHOBHBIX MOHATHI, MTPaBUi, (GOpMyJ; HE3HAHHE IPHUEMOB PEIIeHuUs (PH3MUECKUX 3a7ad; OUTHOKH,
MIOKa3bIBAIOIINE HETPaBWILHOE TIOHUMAHUE YCIOBUS MPEATI0KEHHOTO 3aaHusl.

- HerpyOble OIMOKN: HETOYHOCTH (POPMYIHPOBOK, ONPEAEICHHH; HEpallMOHAIIBHBIA BEIOOP X0/1a PELICHHS.

- HEJIOYETHI: HepallMoHAaJIbHBIE TIPUEMBI PEIIeHNs 3a1a4; apu(hMETHUECKIE ONIMOKH B BHIYUCICHHUSX, €CIIN 3TH OIIHOKH rpy0o He
HCKaXXalOT PeajibHOCTh MOJY4EHHOTO Pe3yJIbTaTa; OTJeIbHbIE OTPEUIHOCTH B ()OPMYJIMPOBKE BHIBOAOB 110 PE3YJIbTaTaM PEIICHHS; He-
Ope’KHOE BBITTOJTHEHHUE 3a/1aHMUS.

KPUTEPUU ®OPMHUPOBAHUWSA OIIEHOK IO PA3BOPY KOHKPETHBIX CUTY AU




«OtraugnHo» (5 OamioB) — oOydaroOmIWiiCsS paccMaTpUBaeT CHTYAIlMI0 HAa OCHOBE IICIOCTHOTO TIOAXOAa W TPUIMHHO-
CJICICTBEHHBIX CBsI3ei. DPPEeKTHBHO pacro3HaET KIIIOUEBBIE MPOOIEMBI U ONIPEAEISIET BO3ZMOXKHBIC IPUYMHBI X BOSHUKHOBEHHSL.

«Xopomo» (4 6amna) — oOy4aromMiAcs IEMOHCTPUPYET BBICOKYIO MOTPEOHOCTh B JIOCTIKEHUH ycrnexa. OnpesienseT IIaBHyo
LeITb U TIO/LEIIH, HO HE YMEET PacCTaBiIsATh IPHOPUTETHI.

«YnoBiaerBopuTeabHO» (3 Oayia) — 00ydYarOIUIC HAXOMUT CBSI3M MEKAY AaHHBIMH, HO HE criocobeH 0000mars pasHopoa-
HyI0 MH(OPMAIMIO U Ha e€0CHOBE MpeJIaraTh PeIIeHNs TOCTABJICHHBIX 3a1ad.

«HeynosiersopureabHo» (0 6auioB) — o0yJaromuiics HE MOXKET YCTAHOBHUTH /IS ceOsl M JPYTHX HalpaBJICHHE M MOPSIOK
JIeCTBUN, HEOOXOAUMBIE JUISl TOCTHXKCHUS LISITH.

KPUTEPUU ®OPMHUPOBAHUS OILIEHOK IO HTOIOBOMY KOHTPOJIIO B PAMKAX ITIPOMEXYTOUYHOM
ATTECTAIIMA B ®OPME 3K3AMEHA

K HTOroBOMY KOHTPOJIIO IOIYCKAIOTCS 00y4YaroIuecs, BBIIOJIHUBIINE U 3allIUTHBIINE JIAOOpaTopHbIe paboThI, IPEyCMOTPEH-
HbIE y4eOHBIM IUIAaHOM HampasieHus noarotoBku 23.05.03; a taxke BeimonaHMBIIKE Oonee 60% 3agaHU IO CaMOCTOSITENBHON paboTe
Ha 1 u 2 Kypcax.

«OTanyHo» (5 6anoB) — 0OyJAIOUIHIICS NEMOHCTPUPYET 3HAHUE BCEX Pa3/IeioB N3ydaeMOW MUCHIUILUINHEL: colepanue 6a3o-
BBIX TIOHATHHA M (yHZaMEHTAJIBHBIX MPOOJIEM; YMEHHE HM3JIaraTb MPOTPaMMHBIA MaTepHal C JIEMOHCTpanuell KOHKPETHBIX HPUMEPOB.
CBoOoHOE BlIaIcHHE MaTEPHUAJIOM JIOJDKHO XapaKTepHU30BaTHCS JIOTHYECKOH SICHOCTBIO M YETKMM BHACHHEM IyTeH NMpUMEHEHHs I0JTy-
YEHHBIX 3HAHUH B IIPAKTUYECKOHN JIESITENIbHOCTH, YMEHHEM CBS3aTh MaT€pHal C IPYrUMH 00JI1aCTsIMU 3HAHHS.

«Xopomo» (4 6ana) — o0ydaromuiics 1EMOHCTPUPYET 3HAHUS BCEX Pa3/IeioB M3y4aeMOi JUCIUIIMHBL: COJiepiKaHne 0a30BbIX
HMOHATHH U (QyHAAMEHTAIBHBIX HPOoOIeM; MpruoOpes HeoOXOANMbIE YMEHHS W HaBBIKH, OCBOWJI BOIIPOCHI NMPAKTHYECKOTO NMPUMEHEHHS
MOJYYSHHBIX 3HAHUH, HEe JOMYCTWI (PaKTUUECKUX OLUIMOOK IPH OTBETE, JOCTATOYHO IIOCIIEIOBATEIBHO U JIOTHYHO W3J1araeT TeopeThd e-
CKHI MaTepHaJ, JOMycKas JIUIIb HE3HAYNTEIbHbBIC HApYIICHHS ITOCIECI0BATEIbHOCTH H3JI0KEHHSI 1 HEKOTOPbIE HETOYHOCTH. TakuM 00-
pa3oM JTaHHasI OLICHKA BBICTABILIETCS 33 IIPABHUIIbHBIN, HO HEJOCTATOYHO MOIHBIN OTBET.

«YnoBiaerBopuTeabHO» (3 Gaua) — oOyJaromuiics AEMOHCTPHPYET 3HAHWE OCHOBHBIX Pa3/iesIOB MPOTPaMMBI H3ydaeMOro
Kypca: ero 0a30BBIX MOHATHH M (QyHIAMEHTaIBHBIX MpobieM. OJHAKO 3HaHME OCHOBHBIX MPOOJIEM Kypca HE HOAKPETIISIOTCS KOHKPET-
HBIMH [TPaKTHYECKUMH [TPUMEPaMH, He TIOJTHOCTBIO PACKPBITA CYLTHOCTh BOIPOCOB, OTBET HEJIOCTATOYHO JIOTHYEH M HE BCErJa MOCIIe10-
BaTCJICH, JOIMYHICHBL OH_II/I6KI/I U HCTOYHOCTH.

«HeynoByersopureabHo» (0 6ayutoB) — BBICTAaBISIETCS B TOM Cllydae, Korja oOy4arouuicsi AeMOHCTPUPYET (parMeHTapHbIe
3HaHMSI OCHOBHBIX Pa3JeJIOB NMPOTPAMMBI H3y4aeMOro Kypca: ero 0a30BbIX MOHATHH W (QyHIAMEHTAIBHBIX MPOOIEeM. Y 3K3aMEHyeMOTro
c1abo BBIpaKEHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJMTUYECKOMY MBIIUICHHIO, UMEIOTCS 3aTPYAHEHHS] B M3JIOKEHUH Marepuaa,
OTCYTCTBYIOT HEOOXOJMMBIC YMEHHS M HaBBIKH, JOMYIICHBI TpyOble OMMOKH M HE3HAHHE TEPMHUHOJIOTHH, OTKa3 OTBEYaTh HA OMOIHH-
TeJIbHBIE BOTIPOCHI, 3HAHNE KOTOPBIX HEOOXOANMO ISl HOTYUSHHUS TTOJIOKHUTEILHOM OLEHKH.

KPUTEPUUA ®OPMHUPOBAHUSA OIIEHOK IO UTOTOBOMY KOHTPOJIIO B PAMKAX ITPOMEXYTOYHOM
ATTECTAIIUM B ®OPME 3AYETA

«3a4yTeHo» - o0yJaromuiicss JeMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/eloB NMPOrpaMMBbl U3y4aeMOro Kypca: ero 6a30BBIX MOHS-
TUI ¥ QyHIaMEHTAIbHBIX IPo0JieM; PHoOpen He0OXOJMMbIe YMEHUSI M HABBIKH, OCBOMJI BOIIPOCHI IPAKTHYECKOTO MPUMEHEHHUS 0T Y-
YEeHHBIX 3HAHUH, HE OMYCTHI (HaKTHIECKUX OMIMOOK MPU OTBETE, JOCTATOYHO MOCIEJOBATEIbHO U JOTUYHO H3JIaraeT TeOPETUUECKHMA
MaTepHall, JOITycKasl JTHUIIb He3HAUUTENIbHbIe HAPYIICHNS IOCIE0BATEIbHOCTH H3JI0KEHHS 1 HEKOTOPBIE HETOYHOCTH.

«He3auTeHo» - BBICTABIISIETCSI B TOM Clly4ae, Korja 00y4arouiics 1eMOHCTPUpYeET GpparMeHTapHble 3HaHHs OCHOBHBIX pasjie-
JIOB TIPOTpaMMBI W3y4aeMOro Kypca: ero 0a30BbIX HOHATHH M (yHAaMEHTAIBHBIX HpoOJeM. Y 3K3aMEHYeMOro ciado BBIpaKeHa CIIO-
COOHOCTB K CaMOCTOSITEIbHOMY aHAJIMTHYECKOMY MBIIIJICHUIO, UIMEIOTCS 3aTPyIHEHHS B U3JI0KEHUH MaTepHaja, OTCYTCTBYIOT HE00XO0-
JUMBIC YMEHHS U HaBBIKH, JOIMYIIEHBI TpyObIe OIHOKK U He3HaHHE TEPMUHOJIOTHH, OTKa3 OTBEYATh HA JIOMOJHUTEIbHBIE BOIPOCHI, 3HA-
HHUE KOTOPBIX HEOOXOIUMO /TS MOJTyUEHHS TOJIOKHUTEIBHOM OIICHKH.

5.3 TunoBble KOHTPOJILHbIE 32/IaHHUS WJIM MHbIe MATEPUAIBI, He00X0IUMBIE /15l OLICHKH 3HAHUIi, yMeHHUIi, HABBIKOB M (UJIH)
OMBITA IEATETbHOCTH, XaPAKTEPU3YIOLIUX 3Tanbl GOPMHUPOBAHHUS KOMIETEH U

IEPEYEHD BOITPOCOB K 3K3AMEHYHAIKYPCE

1. Cucrema orcuera. IIpoiineHHBIN IyTh U IepeMeleHne. Paguyc BeKTop, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHS U CBSA3b MEXy HU-
Mu. CpenHss CKOPOCTh U CpeiHee yCKopeHHe. TaHTeHIInaIbHOe M HOPMaIbHOE YCKOPEHHS U MX CBA3b CO CKOPOCTHIO.

2.  JIBWKEHHE YaCTHIbl IO OKPYXKHOCTH. BEKTOpHI yriia MoBOPOTa, YIIIOBOI CKOPOCTH U YIIIOBOrO ycKopeHwus. CBS3b MEXKIy YIiio-
BBIMH ¥ TMHEHHBIMH BEITMIUHAMU.

3. Tlepssliii 3axon HetotoHa. [Tonstue maccel. Bropoii 3akon Hbtorona. ITonsitue cuinbl. Ciioxxenue cuit. Tperuit 3axon HeroToHa.

I'paHuIBI TPUMEHUMOCTH KJIACCHYIECKOTO CII0C00a OTMMCAHNS ABIDKCHHS YaCTHII.

OCHOBHBIE CHUJIBI B MEXAHUKE: CHJIBI BCEMUPHOIO TSTOTEHUsI, CHJIbI TPEHUSI CKOJIBKEHHUS, CUJIbI CONPOTUBIIEHHUS, YIPYTUE CUIBL.

3aKOH U3MEHEHHS U COXPAHEHUS MMITYJIbCAa MEXAHNYECKON CUCTEMBI.

Lentp macc. OCHOBHOI 3aKOH MOCTYNATENBHOTO ABMKEHHSI LIEHTPa Macc.

YpaBHEHUE NBIDKEHUS Tela IEPEMEHHOM MacChI.

3aKOH U3MEHEHHUSI KHHETHYEeCKOW 3HEpTUu cucteMbl. PaboTa 1 MOIIHOCTS.

KoncepBaTuBHEIE (TOTEHIINANBHBIE) M HEKOHCEPBATUBHBIE CHIbL. [loTeHnmanbHas sHeprud. CBsA3b MEXIY MOTEHIIHATLHON YHep-|

TUEH U CUJION.

10. 3axoH U3MEHEHHMs U COXPAHEHHsI TIOJIHON MEXaHUYECKOW SHEPIHU CUCTEMBI.

11. MowmeHT UMIyJIbca MaTepPHAIBHOW TOYKH. MOMEHT MMITyJIbCa MEXaHMYECKOW CHCTeMBl. MOMEHT CHJIB. MOMEHT MMITyJibca U
MOMEHT CUJIbI OTHOCUTEIBHO OCH.

12. 3axoH M3MEHEHHs M COXPAHEHHS MOMEHTA UMITYJIbCa MEXaHUUECKOIl CUCTEMBI.

13. LeHnTpanbHOE CTOJKHOBEHHE JIBYX YacTUIl. AGCOIIOTHO yNpyroe U abCOJIOTHO HEYNpyroe CToJIKHOBeHHE. CKOPOCTH YacTHIL MO~
CJI€ CTOJIKHOBEHUSL.

14. OcHOBHO¥ 3aKOH BpalllaTEIbHOTO JBM)KECHHSI TBEPIOTO TEJIa BOKPYT HEMOBH)KHOM OCH.

15. Onpenenenne moment nnepuunn. Teopema Illteiinepa.
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16.
17.
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24.

25.
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45,
46.
47.
48.

MOMEHT HHEpLUHU TOHKOTO CTE€PKHSI OTHOCUTEIBHO OCH, NEPHIEHIUKYIAPHON CTEPAKHIO.

MOMEHT MHEPLHH OZHOPOJHOIO OUCKA, OTHOCHUTENIBHO OCH, NMEPHEHIUKYISAPHON IUIOCKOCTH IUCKAa M MPOXOMSALIEH depe3 ero
LEHTP.

MOMEHT HHEPLIUHU OJHOPOIHOTO IIapa, OTHOCUTEIBHO OCH, MPOXOIAIIECH Yepe3 ero LEeHTp.

Kunernueckas sHeprus BpalaTeIbHOIO IBUKEHUS TBEPAOTO TENa.

WneanpHas xunkocts. CTallioHaApHOE TeUEHHE UACaIbHOM XuaKocTH. Y paBHeHue bepHymn. Bsskas skuakocts. CHIIBI BHYTPEH-|
HETO TPEHUSI.

[puHnun otHocutenbHocTH [amunest. [IpeoOpasoBanus ['anmnes. IIpHHIMI OTHOCUTENBEHOCTH B PEISTUBHCTCKONH MEXaHUKE.
[IpeobpazoBanus JlopeHa 11t KOOPAUHAT M BPEMEHH U MX CIEICTBUSL.

PenstuBuctckuit umnyiisc. [lonHast sHeprust yacTHLbl. ITMHAMUYEeCKUE U CTATUCTUYECKHE 3aKOHOMEPHOCTH B (DH3HKE.
Jedopmanust mpomossHOTO pacTspkeHus (cxatusi) TBepAoro Tena. Hampsbkenue. OTHocuTenbsHoe ynHenue. Koaddummenr yn-
pyroctu. Moayins FOnra. 3akoH ['yka muist pactspkenus (cxatus). ledopmarus cisura TBEpIOro Tena.

Omnpenenenne KoeOaHN B MEXaHUIECKOH cucteMe. ['apMoHHMYeckne KoneOanus. YpaBHEHHE TapMOHNYECKUAX KOJIeOaHUi U ero
penienue. ['eomerprudeckast HHTEPIPETANUs TAPMOHNIECKUX KOTEOaHUH.

dopmyra CIOKEHHUS IBYX TApMOHUIECKHUX KOJIeOaHHH.

IIpyXuHHBIA U MaTEMATUYECKUN MasiTHUKY.

®u3nvyecKuil MasiTHUK.

YpaBHEHHE 3aTyXalOMINX TAPMOHMYECKUX KOJICOAHWH W €Tr0 pelIeHHe. YCIOBHE CYIIECTBOBAHHUS 3aTyXaloONmINX KoieOaHuil. Xa-
PaKTEpPUCTHKH 3aTyXaloUIMX KoJIeOaHWi: 4acToTa, nepuo], Kod(QGHUIUEHT 3aTyXaHusl, JIOTapUPMUUECKIH TEKPEMEHT 3aTyXaHUs,
JIOOPOTHOCTb.

YpaBHEHUE BBIHYXKIICHHBIX KOJICOAHHUH 1MOJ] IeHICTBUEM TapMOHHYECKU M3MEHSIOLICHCS BHEITHEW CHIIBI U €r0 pelleHHeE.

SIBnenue pezonanca. Pe3oHaHcHas yacTora.

Bonnossle aBuxenus. Ilnockas cuHycongansHas BoaHa. berymue u crosuue BoiaHbl. YacToTa, AJIMHA BOJIHBI, BOJTHOBOM BEKTOD,
(a3oBasi CKOpOCTb.

[Ipeamer TepmoauHamuku. OCHOBHBIE MOHATHS M ONPEICICHUS TEPMOJHMHAMHUKN (MaKpOCKOIMYECKasl CUCTeMa, BHYTPEHHUE U
BHEIIIHUE MAapaMeTPhl, COCTOSHUE, PABHOBECHE, PABHOBECHBIE Y HEPABHOBECHBIE COCTOSHMS, MPOLECC, PABHOBECHBIE U HEPABHO-
BECHBIE IIPOLIECCHI).

O61mee Hauano TepMoanHaMuKH. [ToHSATHE SMIMPHUYECKON TeMIEepaTyphl.

OCHOBHBIE NONOKEHUS KHHETUIECKON TEOPHH UACAIBHOIO ra3a. Y paBHEHHE KHHETHYECKON TEOPUH I'a30B AN JaBJICHUS.
Pacnpenenenne sHEPriuy MOJIEKYJI ITO CTEMIEHSM CBOOOIBI.

3axkoH MakcBeia 0 pacrpeielIeHUH MOJIEKYJI HI€aJIbHOTO T'a3a M0 CKOPOCTSIM U SHEPIHAM TEIJIOBOTO JBH)KECHUSL.
Bapomerpuueckas ¢popmyna. Pacripenenenue boipimana.

BHyTpeHHss sHeprus TepMoArMHaMuUeckoi cucteMsl. IlepBoe Havano TepmoauHaMuku. @opmMysa s paboThl UEaNbHOTO rasa.
I'padmueckoe npeacrabieHne paboThHI ras3a.

TemmoeMKoCTh TEpMOIUHAMUYECKOI CUCTEMBI. Y ieTIbHAS ¥ MOJISIPHAs TEIUIOEMKOCTH. TeII0eMKOCTh B H30XOPHIECKOM H H300a-
PHUYECKOM Ipolieccax U CBA3b MEX1y HUMH. BHYyTpeHHss 3Heprus HAeanbHOro rasa.

Annabatudeckuii mpouecc U ero ypaBHenue. Pabora raza npu axpabaTnieckoM mporiecce.

[omuTponnyeckuii NpoLEecc U €ro ypaBHEHHE.

WneanbHblil ¥ peanbHblil ra3pl. YpaBHeHuss MenaeneeBa-Knanelipona u Ban-nep-Baanbca. BHyTpeHHsst sHeprust peanbHOro rasa.
Bropoe Havano TepMOAMHAMUKY B PA3IHYHBIX (POPMYIUPOBKAX.

O6parumele 1 HeoOpaTtumble nporieccsl. [lonstue suTponmu. CrolicTBa sHTponMU. DOpMyIMpPOBKa BTOPOro Hadasla TepMOANHA-
MHKH C UCTIOJIb30BAaHUEM MOHATUS dHTponuu. Teopema HepHcra.

OHTpoNHA UACANBHOTO rasa.

Termnosbie Mamuabl. KITJ[ TenioBoi MamuHseI.

Huxn Kapuo. KIT/] muxna Kapro. Teopema Kapwo.

CraTHCTHYECKUI CMBICIT SHTPOIIHH.

HEPEYEHDB BOITPOCOB K 9K3AMEHY HA IKYPCE
DnexTpuueckue 3apsapl U ux cBoicTBa. 3akoH Kynona. HampspkeHHOCTH anekTpoctatndyeckoro nodst. [IpuHiun cynepnosunuu
SNEKTPOCTATUYECKUX MOJEH.
Teopema 'aycca Ui 2I€KTPOCTaTUUECKOTO MOJIS B BAKYyMeE.
IIpumenenue Teopemsl ['aycca k pacdeTy HEKOTOPBIX 3IEKTPOCTATUYECKHX MOJIEH B BAKyyMe.
Hupxynsinus BEeKTOpa HaOPSKEHHOCTU 3JIEKTPOCTATUYECKOro nojs. Teopema o nupkynauuu. IloTeHnuan 3neKTpocTaTHYeCKOro
nosst. CBS3b MOTEHIMANA U HANIPSDKEHHOCTH.
DnexTpudeckuid Junob. [lore qumoss.
Husnexrpuku. [onspusanus 1uaiekTpukoB. Bekrop nonspusanuu. HanpsykeHHOCTB 10JIS B AUDJIEKTPUKE.
OnexTpuueckoe cmemenne. Teopema ["aycca s BEKTOpa IEKTPUIECKOTO CMEIIECHHUS.
YcnoBus Ha TpaHUIlE pa3zena ABYX JUAICKTPHIECKUX CPel.
IIpoBOHUKY B 31EKTPOCTATUYECKOM IIOJIE.
OneKkTpuuecKasl eMKOCTb YEAUHEHHOr0 MpoBoaHNKAa. KoHaeHcaTOpsl. DIEKTPOEMKOCTh KOHIEHCATOpA.
OHeprust CUCTEMBI 3apsI0B, YEAUHEHHOTO MPOBOJHHUKA U KOHJEHCATOPa. DHEPIrHs MIEKTPOCTATUIECKOrO MOJIs.
OneKkTpuuecKuil TOK, CUla U MIOTHOCTh TOKA.
3akon Oma. ConpoTHBieHHE TPOBOAHUKOB. PaboTa 1 MomHoCcTh. 3akoH [[xoyis-Jlenna.
CropoHHUE CUIIBL. DIEKTPOABIKYILAS CHIA U HanpsbkeHue. 3akoH OMa JUId HEOJHOPOAHOTO y4acTKa LEMH.
IIpaBuna Kupxroda ams pa3BeTBICHHBIX LETEH.
DIEKTPONPOBOIHOCTL MeTalI0B. Hocutenun Toka B MeTayax. HemocTaTouHOCTh KIIACCHYECKON DJIEKTPOHHON TEOPHH.
DNEeKTPUYECKHIA TOK B BaKyyMe. TepMOdJIEKTPOHHAS YMUCCHSL.
YpoBenr @epmu. IneMeHTH 30HHOW TEOPHH KPUCTAJUIOB. 30HHAS CTPYKTYpa IHEPTETHYECKOTO CIEKTpPa AIIEKTPOHOB TBEPIOTO
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Tena.
MarautHoe ToJie W e€ro XapaKTepUCTHKH. MarHutHas uHIyKIusA. 3akoH bruo-Casapa-Jlammaca. MarHuTHOE TIOJIE IBYDKYIIETOCS
3apsana. 3akon Ammnepa. Cuna Jlopenma.

TeopeMa 0 HUPKYJISALUUHA BEKTOpAa MATHUTHOW MHYKIIHH.

TloTrok BekTOpa MarHuTHOM MHAYKUUK. Teopema ["aycca aist BeKTOpa MarHUTHOW MHIYKLIHH.

MarHuTHO€ TOJIE COJIEHOUA U TOPOUIA.

PaboTa o nepemMenieHHIONPOBOAHNKA X KOHTYpPa C TOKOM B MarHUTHOM IIOJIE.

OHeprust MarHUTHOT'O TOJIA.

MarsuTHOe 1oJie B BellecTBe. SIBneHue HaMarHuuruBaHusl. BeKTop HAMarHH4EeHHOCTH.

BexTop MarHUTHOI HHAYKIUH B BEIIECTBE.

HanpsxeHHOCTh MarHUTHOTO MOMs. MarHuTHas BOCOIPUUMYHBOCTh U MarHUTHAs NIPOHHUIIAEMOCTh. TeopeMa 0 HUPKYISIIUU JUIs
BEKTOpa HANPSXKEHHOCTU MarHUTHOTO MOJIS.

Ycnosust 11 MarHUTHOTO T0JISL Ha TPaHUIIE Pa3/elia IByX MarHETHKOB.

JumaMaraeTnku u napamarsetukn. @eppomMarHeTHky u ux cBoiictra. [Ipupona heppomarnernsma.

SIBreHNE 3IEKTPOMAarHUTHON HHAYKIMHU. 3akoH Dapanes 1 ero BEIBOA U3 3aKOHA COXPAHCHHUS SHEPTUH.

HNHAyKTUBHOCTB KOHTYpA. SIBJI€HNE CAMOMHIYKIIUH.

Toku npu pa3MbIKaHWU ¥ 3aMBIKaHHU 1iend. B3auMuas naayknus. Teopema B3aMMHOCTH.

Buxpesoe anektpuueckoe nose. Tok cMeLeHUs.

YpasHeHust MakcBenma i 3JIeKTPOMAarHUTHOTO MOJIS.

KonebarenbHblii KOHTYp. YpaBHEHHE KOJIEOaHH B KOJIEOATEILHOM KOHTYPE M €ro PeLIeHHe.

BeIHYXIeHHBIE 3JIeKTpUUecKUe KojiebaHus B KojieOaTeIbHOM KOHTYpe. SIBJIeHUe pe3oHaHca.

IlepemeHHBIH 3M1eKTpUYECKUM TOK. MOIIHOCTS, BbIAEIIAEMas B LIENU NIEPEMEHHOI0 TOKa. [lelCcTByIoIUE 3HaueHUsl TOKA U Halpsi-
JKCHHUA.

OnektpoMarHuTHele BosHbL. [luddepennnanbHoe ypaBHEHHE 3J€KTPOMAarHUTHOW BOJIHBI U ero penienue. Bekrop [loiitunra.

IEPEYEHD BOITPOCOB K 3K3AMEHY HA 2KYPCE
CBer Kak 2JeKTpoMarHuTHas BoiHa. OTpakeHHE U IPEJIOMIICHUE 3JIEKTPOMAarHUTHBIX BOJIH Ha TPaHULE paszelia IBYX CpeN.
CaetoBble JTyyd. 3aKOHBI reoMeTpuueckoil ontuku. [lpunnun depma.
LentpupoBanHble onTHdeckne cucteMsl. JInu3sl. @opmyina ToHkoi nuH3EL. [locTpoeHne n300paxkeHni B JIMH3aX.
KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BONH. VIHTepdepeHnus cBera. YciaoBre MaKCUMyMOB 1 MUHIMYMOB. MeTo b1
HaOoeHus nHTep(EepeHIINH CBeTa.
WurepdepeHnus cBeTa B TOHKUX IUICHKAX U IJIaCTHHKAX.
Komnbua HetoToHa.
Judpakuust cBeToBbIX BOJIH. Metoj 30H OpeHers.
Judpakuust Openens Ha KpyrioMm oTBepcTHHU U aucke. Crupanb Openens.
Hudpaxkius Opayrrodepa Ha 0HOI mIenH.
Hudpakius Opayrrodepa Ha TUPPaKIIOHHON pemIeTKe.
Jucnepcus cBera. DIEKTPOHHAS TEOPUS JUCIEPCUH.
EcTecTBeHHbIH 1 ONspu30BaHHbIN cBET. [lospu3anus cBeTa Npu OTPaKEHUH U NPEIOMIICHHH Ha TPAaHULIE ABYX JUIEKTPUKOB.
[Monspu3anus cBeTa Npu NPOXOKIAECHUH Y€PE3 AHU30TPOIIHBIE KPUCTAILIBL.
TennoBoe U3IydeHNE U €r0 XapaKTEePUCTHKH.
3aKoHBI TEIUIOBOTO M3Ty4eHus (3akoHbl Kupxroda, Credana — bonbumana, Buna, popmyssl Penes-/Ixunca u [1naunka).
dortord¢ext. 3akonsr HoTodPderra u UX 00BICHEHNE ¢ TOYKH 3PEHHUsI KBAHTOBON TEOPUH CBETA.
D¢ dexr KoMnToHa 1 ero sjieMeHTapHasi TEOPHSI.
PasButune npencTaBieHu 0 CTPOCHNH aToMa. bopoBckas Teopus BOJOPOIONOJ00HOTO aToMa.
KopmyckymsipHO-BOTHOBOH Tyannu3M CBOMCTB BemiecTBa. Bonusl ne bpoiins u ux ceoiictaa.
CooTHouleHue HeonpeeneHHocTel [eiizenodepra.
BoustHOBas hyHKIMS 1 ee CTaTUCTHYECKUIT CMBICIT.
Oo6mee ypaBuernue llpeaunarepa. Ypasraenue llpenuarepa it cTallHOHAPHBIX COCTOSHUH.
YacTHua B 0JHOMEPHON OTEHLIUAIBHON SIME.
[IpoxoxneHne yacTuiei MOTeHIMAIBHOTO Oapbepa.
Bonopoznonono6Hbie aTomMbl. DHepreTHueckue ypoBHH. [loTeHMansl Bo30yskaeHus 1 HoHu3auu. CIeKTpbl BOAOPOJONOA00HBIX
aTOMOB.
HepaznmuaumocTs OJMHAKOBBIX YacTHIl B KBaHTOBON MexaHuKe. [Ipuanun [Taymu. CTpykTypa SHEpreTHIecKuX ypoBHEH B MHOTO-
3JIEKTPOHHBIX aTOMaX.
Tunel cBA3€H 31IEKTPOHOB B aTOMax.
Monexkyna Bogopoaa. dusndeckas Ipupoaa XUMHUIECKOH CBs3U. VIOHHAs M KOBaJICHTHAs! CBSI3H.
ONeKTpOHHBIE, KoJeOaTeIbHBIC U BpallaTeIbHbIE COCTOSHUS MHOTOATOMHBIX MOJIEKYI. MOJIEKYISIpHBIE CIIEKTPHI.
DJeMeHTH KBAaHTOBOHM TEOPHH M3ITydeHHs. BeIHYXKJIEHHOE M CIIOHTaHHOE u3iTydeHue GpoToHoB. [IpuHIMI paboThl KBAHTOBOTO I'e-
HepaTopa.
Crpoenue aToMHOro sapa. Mozaenu siapa. SnepHele peakuuu. 3aKOHbI COXPAHEHHUS B SIIEPHBIX PEaKIUX.
PannoaktuBHble npespaieHus aaep. Peakuus saepHoro nenenus. LlenHas peakuus aeneHus. SnepHslil peakrop.
OneMeHTapHbIe YaCTHULbI U UX B3aUMOAEHUCTBHUSL.

Bomnpocsl Tekyiero onpoca

Bompock! Tekytiero ompoca BEIOUPAIOTCS W3 BOMPOCOB K dK3aMEHY B COOTBETCTBHUE C TEKYIIEH MPOUICHHON TEMOH.

I[OKJ'IELHI)I HNIIN COO6III€HI/I$I MOT'YT 3aCJIYHINBATHLCSI BO BPEMSA NPAKTUUCCKUX 3aHATUH.




TeMbl T0K1270B U cO00LIEHHIT
JlBmxeHue B rpaBUTAMOHHOM ToJie. 3akoHbl Keruiepa.
T'upockomnsr.
Hewunepuuanbhbie cucremMsl otcyera. CHIlbl HHEPLUH
Mertoibl OnpeieNieHHs BI3KOCTH.
O ekt Jxoyns — Tomncona.
KanmuisipHsle siBneHns.
OMHCCHOHHBIE SIBJICHHS M UX IPUMEHEHHE.
IIna3ma u ee cBOMCTBA.
YckopuTenu 3apsKEHHBIX YaCTHUI.
0. TpaucdopmaTopsl.
1. YnpTpa3Byk U €ro NpuMeHEHHE.
12. DnexTpoHHas OINTHKA.
13. Tonorpadus.
14. KsapkoBasi MO/ieNb U KJIacCHU(UKAIMS JIEMEHTAPHBIX YacTHII.

BN R~wNE

IIpumepbl NPaKTHYECKUX 3124

[TucTonerHas myis NpoOWna ABa BEPTHKAIBGHO 3aKPEIUICHHBIX JHCTa Oymaru, paccrosuel mexnay xotopsimu paBHO 30 M.
[TpoGouna Bo BTOpoM sncTe okazanach Ha h=10cMm Huxe, yeM B nepBoM. OIpeAenuTh CKOPOCTHV MyJH, €CIM K MEpBOMY JIHCTY OHa
MIOJIJIETENA, IBUTasiCh TOPU30HTAIBEHO. COMPOTHBICHUEM BO3/lyXa MPEeHEOpEUb.

o o 1 o
BunT aspocaneii Bpamiaercs ¢ yacroroid N=360 mun". CKOPOCTH V IIOCTYNATEIbHOTO ABMKEHHS adpocaHeit paBHa 54km/4. C ka-
KOW CKOPOCTBIO U ABMXKETCS] OJJMH U3 KOHLIOB BUHTA, €CIIH paxuyc R BuHTA paBeH 1 M?

Bpycok Maccoit My=5 KI MOXET CBOOOIHO CKOJIB3UTh MO0 FOPU3OHTAIBHON MOBepXHOCTH Oe3 TpeHus. Ha Hem Haxomutcs apy-
roii 6pycok maccoit m;=1 kr. Koadpumuenr tpenus compukacarommxcs nosepxunocreir 6pyckosf=0,3. Onpenenurs MakcuMaibHOE
3HAYEHHE CUITBI Fpn,, PUI0KEHHOM K HIDKHEMY OPYCKY, IPU KOTOPOI HAYHETCs COCKAIb3bIBAHHE BEPXHETO OpycCKa.

Karep maccoit m=2 T Tporaercsi ¢ MecTa U B TeueHHe BpeMeHHu 1=10 ¢ pa3BuBaeT NpH IBUKECHUU IO CIIOKOMHON BOJIe CKOPOCTh
v=4 m/c. OnpenennTs cuity TArMF MoTOpa, cunTas ee MOCTOSIHHOM. [IpHHATH CUTy conpoTHBIEeHUS F¢ IBIKEHHIO TPONOPLIHOHATIBHON
ckopocty; ko3 dunuent conpotusnenust k=100 kr/c.

Kameniek CKoJb3UT C HAMBBICIICH TOYKH KyIoJia, uMmeroriero gopmy nonycdepsl. Kakyro qyry 0L OnuineT Kameulek, Ipexie
YeM OTOPBETCS OT MOBEPXHOCTH Kymona? TpeHueM mpenedpeus.

Ha pesbcax crout miardopma, Ha KOTOPOI 3aKpeIICHO opy/aue 6e3 MPOTHBOOTKATHOIO YCTPOMCTBA TaK, YTO CTBOJI €r0 PacIo-
JIO)KEH B TOPH30HTAILHOM TOJIOKEHUH. VI3 Opyaust IpOM3BOIAT BBICTPEI BIOJIb XKEIE3HOJOPOKHOrO myTu. Macca M, cHapsiaa pasHa 10
K[, W ero ckopoctb U;=1 xm/c. Ha xakoe paccrosaueloTkaturcs r1uiatgopma TOCHe BBICTpeNa, eCid  KO3((GHIUEHT
comnportusienusf=0,002? M, = 20 .

[ap maccoit m=200 r, nBrXKyIIHUiics co ckopocThio V1=10 Mm/c, yaapsieT HemoABMXHbII map Maccoid M,=800 r. Y ap npsmoii,
abcomroTHO ynpyruid. KakoBsl OyayT cKOpocTH Vi M V, IapoB rocie yaapa?

Ha mmHaap HamoTtaHa ToOHKast THOKAst HepacTshKIMAst JICHTA, MacCoi KOTOPOU TI0 CPABHEHHUFO C MACcCOH IIFUTHHIpa MOYKHO TpeHeOpeds. CBo-
0OJTHBII KOHEIT JIEHTHI TIPUKPETIIIM K KPOHIITEHHY 1 TIPEIOCTABUIIN ITUITMHJIPY OIMYCKAThCs MO ASHCTBUEM CUITBI TshKecTH. ONpenenuTh JIMHEH-
HOE YCKOpPEHHEea OCH IUIIUH/PA, €CTIH MWIMHAP: 1) CIJIONIHOI; 2) MO TOHKOCTEHHBIH.

[Tnardopma B BUE CKa pajiycoM R=1M BpalaeTcst o HHEpIHH ¢ 4acToToii N=6MuH . Ha Kpato m1aTd)opMbI CTOUT 4esToBeK, Macca
m xotoporo paBHa 80 kr. C Kakoii 4acToTOM 70y/IeT BpaIaThest Iiatdopma, ecitk Ye/IOBeK HepeieT B ee neHTp? MoMeHT uHepiy JiardhopMbl
paseH 120 KrM°. MoMeHT MHEPLMHY YeII0BEKA PACCUUTBIBATE KaK JJIsl MATEpUAIbHOU TOUKH.

Kapanpam qnmsoit =15 cM, nocTaBeHHbIH BepTHKAIBHO, MagaeT Ha cTol. Kakyro yrioByko co 1 JIMHEHHYIO VCKOPOCTH OyAeT HMeTh
B KOHIIE nasieHust: 1) cepemyna kapanpama? 2) BepXHui ero koHer? CuuTaTh, 4TO TPEHHE HACTOJIBKO BEJIMKO, YTO HIDKHMI KOHEIl KapaHzara
HE MPOCKAIb3bIBACT.

I'enmit maccoit m=100 r O6p11 H300apHO HArPET TaK, 9TO 0OBEM €ro YBEIHIIIICS B N=3 pa3a, 3aTeM BOJAOPOA OBLT H30XOPHO OX-
JaX/IEH TaK, 4TO JAaBJIEHUE ero yMEHBUINIOCH B N=3 pa3a. Haiitn n3menenue A4S sHTponuy B X01€ YKa3aHHBIX ITPOLIECCOB.

Kucnopox maccoit m=2 Kr yBeandui CBOi 00beM B N=5 pa3 OauH pa3 H30TePMHUUECKH, IPyTroi — aguadbaTao. HaiiTu n3MeHeHus
SHTPOIUH B KAXKAOM U3 YKa3aHHBIX IIPOLIECCOB.

WneanpHbIA TByXaTOMHBIHN ra3 copepinaeT nukia Kapro. O0beMbl ra3a B KOHIIE H30TEPMHUYCCKOTO PACIIMPECHUS U B HAYaJe H30-
TEPMHUYECKOT0 CXKATHs paBHBI cooTBeTCcTBEeHHO V=12 1 11 V,=16 1. Haittu KI1J] iukna.

B munmuHApe mox mopurHeM HaxoauTcest Bogopo Maccoir m=0,02 kr nmpu temnepatype T;=300 K. Bogopon cHawana pacmmpui-
csaauabaTHO, YBEIHMYUB CBOW 00BEM B IATH Pas3, a 3aTeM ObLI CXKAT U30TCPMHUUYCCKH, IPHYEM 00BbEM Ir'a3a YMEHBIIUIICS B AT pa3. Haii-
TH TEMIIEPaTypy T, B KOHIIE aIHa0aTHOTO PACITUPEHUS U TIOTHYIO pad0TyA, COBEPIICHHYIO Ta30M.




DIJIEKTPUYECKOE TI0JIE CO3IaHO0 ABYMs ToueunbiMu 3apsaamu Q=10 HKi u Q,= —20 uKu, Haxomsamumucs Ha paccrosiaun d=20
cM Apyr oT apyra. OnpenenuTh HanpsoKeHHOCTh E Tosist B Touke, yaneHHo#H OT iepBoro 3apsiaa Ha =30 ¢cM u oT BTOporo Ha =50 cM.

JIBe KOHIICHTPUYECKUE METAIUTMICCKHE 3apshKeHHBIC cepbl paauycamu R;=6CM u R,=10 cM HeCcyT COOTBETCTBCHHO 3apsibl
Q=1 uKi u Q,=—0,5 uKn. Haiitn HanpsukeHHOCTH E TI0JIs1 B TOYKAX.OTCTOSIIMX OT IEHTpa chep Ha pacCTOSHHUIX =5 cM, =9 cM,
r=15 cm.

Tonkoe nonykonbio paguycom R=10 cM HeceT paBHOMEPHO paclipeAeIeHHbIH 3apsi) ¢ TUHEHHOH mioTHOCThIO T=1 MKKI/M. B
LEHTPEe KPUBH3HBI TTOJTyKobla HaxoanuTes 3apsaa Q=20 uKn. Onpenenuts cuity F B3auMoaeicTBUSL TOUEUHOTO 3apsijia U 3apsHKEHHOTO
MOJTYKOJbLIA.

[To mpoBoxHUKY compotuBieHneM R=30M TedeT TOK, criia KOTOPOTO paBHOMEPHO Bo3pactaeT. KommyecTBo TemtoTsl Q, BIge-
JIMBIIEECs B MPOBOAHUKE 32, BpeMsi 7=8 ¢, paBHO 200 k. OnpenesnTb KOJMYECTBO NIEKTPUUECTBA (], TPOTEKIIIEE 3a 3TO BPEMsI 10 Mpo-
BOJHUK. B MOMEHT BpeMeHH, IPUHATHIH 32 HaYaJ bHbIH, CHiIa TOKA B IPOBOAHHUKE paBHA HYIIIO.

HcTovHKK TOKa 3aMKHYJIH Ha KaTyIiKy ¢ conpoTuienneM R=10 OM u unayktrBHOCThIO L=| ['H. HaiiT 3aK0H M3MeHEeHHUs TO-
Ka B [IETIM C TEYCHUEM BPEMEHHU.

3JIC bartapen akkymymsaTopoB ¢=12 B, cuma Toka IkopoTkoro 3ambikanus paBHa 5 A. Kakyro HaHOOJBIIYI0O MOIIHOCTE Ppay
MOYKHO TMOJYYUTh BO BHELIHEH LIETH, COSMHEHHOM C Takoil Oatapeei?

Karymka, HaMoTaHHas Ha HEMAarHUTHBIN MIHHAPHYECKUi kKapkac, numeeT N;=750 BUTKOB U MHAYKTHBHOCTH Ly=25 mMI'H. YTo-
OBl yBEJIMYHUTh WHIYKTUBHOCTD KaTyIku 10 L,=36 MI'H, 0OMOTKY C KaTylIKH CHSJIM ¥ 3aMEHMUIM OOMOTKOM 13 00JIee TOHKOM MPOBOJIOKH
C TAaKUM PacdeToM, YTOOBI JUIMHA KaTYIIKH ocTanach npexxHe. Onpeaennuts 9ucio N, BUTKOB KaTYIIKH HOCIE IEPEMOTKH.

WunykruBHOCTH L katymku paBHa 2 M H. Tok wactoroit v=50 I'1, mpoTekarommuii Mo KaTyIIKe, M3MEHICTCS MO0 CHHYCOHNIATb-
HOMY 3akoHy. Onpenenuts cpeanioro JC caMOMHIAYKIINH <g(>, BO3HUKAIOIIYIO 3a HHTEPBAI BPeMEHHU At, B Te€4eHHE KOTOPOTO TOK B
KaTyIIKe U3MEHAETCS OT MUHHMAJIBHOTO 10 MaKCUMAaJIbHOIO 3HaUCHUA. AMIIIUTYAHOE 3Ha4eHue cuibl Toka lg=10 A.

Kongencarop snekrpoemMkocthio C=500 nd coeauHeH mapamieibHO ¢ KaTyIIKOH JnHON =40 cM u 1uiomanapio S ceyeHus,
paBHOI1 5 eM?. Karymka cogepsxut N=1000 ButkoB. CepaedHuk HeMarHUTHBIA. Haliti meproxa koneOaHui.

o . 2

Karymika (6e3 cepaeunuka) mumuoit [=50 cM u mioniaapto S; cedenus, paproit 3 cm”, umeeT N=1000 BUTKOB U COCTUHEHA T1a-
paLIebHO ¢ KOHIEHCaTOpoM. KOHIeHCaTOp COCTONT U3 IBYX IIACTHH IUIOMambio S,=75 cv’ kaxmas. Paccrosuue d MexIy miacTuHa-
MU paBHO SMM. J{m3nekTpuk — Bo3ayx. OnpenenuTs nepuonl koynebaHuil KOHTypa.

[ToBepx BBIMYKJIOTro chepuyeckoro 3epkaia paguycom KpuBu3Hbl R=20 cM Hanwim TOHKHUI ciol Bojbl. OnpenenuTh TiIaBHOE
doxycHoe paccrosHue f TaKO# CHCTEMBL.

Ha crosne nexut auct Oymaru. JIyu cBerta, majaroniuii Ha Oymary moj yriom €=30°, naeT Ha Hell cBemioe mATHO. Hackoibko
CMECTHTCSI 3TO MATHO, €CIIM HA OyMary MoJIOXHTh IIOCKONAPAILIEIbHYIO CTEKIITHHYO [UIACTUHY TOJIIUHON d=5 cMm?

Ha Tonkuit crexnsHHbIH KnH (N=1,55) magaeT HOpMATFHO MOHOXPOMATHICCKHNA CBET. J[ByrpaHHBIN yToJl 0 MEXKIY OBEPXHO-
cTaMH KiTiHA paBeH 2'. OmpeennTs [UIHHY CBETOBOM BOJIHBI A, €CJIM paccTosiHue D MEeX Iy CMEXKHBIMU HHTEP(HEPEHIIMOHHBIMHI MAKCH-
MyMaMH B OTpakeHHOM cBeTe paBHO 0,3 MM.

Ha nuadparmy ¢ KpyribIM OTBEpCTHEM auaMeTpoM 0=4 MM MajaeT HOPMAIbHO MAPAIUICIIBHBIN ITyYOK JIydeil MOHOXpOMAaTHIe-
ckoro ceeta (A=0,5 mkm). Touka HAOMFOCHUS HAXOAUTCS Ha OCH OTBEpCTHsl Ha paccTosHuK b=1 M oT Hero. Ckonbko 30H PpeHens yk-
JajpIBaeTcsl B 0TBepcTUU? TeMHOE MM CBETIIOE IISITHO MOJIyYUTCS B LIGHTPE TUPPaKIIMOHHON KapTHHBI, €CJIH B MECTe HaOJIOACHHH T10-
MECTHUTb 3KpaH?

Omnpenenuts noTeHIMaNbHy0 [1, kuHeTnueckyo 7' ¥ NONHYI0 £ SHEPrur 3JIeKTPOHA, HaXOSIIEerocsl Ha NepBoi opOuTe aToma
BOJIOPOJA.

IIpumepsI TeCTOBBIX 3aJaHU

1. TIpu BpalaTenbHOM JIBH)KEHUH HOPMaJIbHOE YCKOPEHUE PABHO
2 2

d do .,V

=ID)—E)—.

dt dt R

2. 3aKoH COXpaHEHHS UMITYJIbCa BBIITOIHIACTCS, €CIH

A) cymma BceX BHYTPEHHHX CHJI paBHA HYJIIO

B) cymma Bcex cKopoCTell paHa HYJIIO

C)cymma gcex gHewHux cun pasua Hyawo

D) cymMa Bcex MOMEHTOB BHELIHUX CHJI paHa HYJTIO
E)rpu neiicTBHUM KOHCEPBATHBHBIX CHIL.

A plec
dt dt

3. PaboTa B MexaHHKe paBHa
A) I(E . dS_) B) I(F -ds)C) I(§ . d\7)D) Im -V - dt E) HeT npaBUILHOTO OTBETA.

4. ITonstue TOCTYHNATCJIbHOT'O JABUKCHUS:




A) amo osudicenue, npu KOMOpoMm 100as NPAMASL, HCECHKO C8A3AHHAS C O8UNCYWUMCS METOM, OCMAETCA NAPATLIETbHOU C80-
emy NepeoHAUATLHOMY NONONHCEHUIO.

B) ecnut npu qBMKEHNU Tenla Kakne-JI0O0 BE TOYKH OCTAIOTCSl HEMOABHKHBIMHU

C) xorga Bce TOYKH Tela NepeMeIaoTcs B apalieIbHbIX IIIOCKOCTSIX

D) Bpaienue tena BOKpYyr OcH

E) pesympTHpyIolee IBIKEHUE TN

5. HacroTa kosnebaHuil MaTeMaTHUYECKOro MasiTHUKA PaBHA

A)MB)\/ZC)WD)\/WE)\/%.

6. IepBsrii 3akoH HpioTOHA:!

A) Cuna paBHa IPOU3BEICHHUIO MacChl TeJa HA YCKOpPEHHE

B) Cuutbl, ¢ KOTOPBIMH B3aUMOJACHCTBYIOT [IBa TEJA, YUCICHHO PaBHBI M IIPOTHBOIOJIOXKHEI 110 HAIIPABIICHHIO

C) Bcesikoe Teno mpeObIBaeT B COCTOSHHUM MTOKOS, €CIIM CyMMa CHJI, AEHCTBYIOIIMX Ha HErO paBHa HYJIIO

D) Cywecmeytom maxue cucmemvi omcuema, OMHOCUMENbHO KOMOPBIX 6CAKOE Melo npedbleaent 8 COCTOAHUY NOKOS Ul PAg-
HOMEPHO20 U NPAMONUHEIIHO20 OBUNCCHIUS, NOKA B030€liCMEUe CO CHOPOHbL OPY2UX Mell He USMEHUNT IMO020 COCMOSHUSL

E) F=ma.

7. KoHcepBaTHBHBIE CHIIBL:

A) cunvl, pabomsi KOMmopwIx He 3a8ucsam om opmsl nymu
B) cuibl, paboOTHI KOTOPBIX 3aBUCAT OT (GOPMBI TyTH

C) cuibl TpeHUs

D) cunbl TaTOTCHHS

E) anexktpocTtaTnieckue CHIIbI

8. IIH(b(bePeHuHanbﬁoe YpaBHCHHE 3aTYXAIOMIUX KOJCOaHUH:
A) X+awyx=0

B) X+2pX+w}x= f cosmt

C) Xx+kx=0

D) X =a.e” cos(awt + @)

5.4 Metoanyeckue MaTepuabl, ONpeAeIsioniie NpoueIypbl OLeHNBAHUS 3HAHMI, yMEHHIi, HABBIKOB M (WJIM) ONBITA
JesITeJIbHOCTH, XAPAKTePH3YIOIHX 3TaNbl (POPMHUPOBAHUS KOMIIETEHIMI

Onucanue npoueaypsbl OLleHUBAHMS M0 TeKylLIeMYy KOHTPOJII0 «Onpoc no teopuu / TecTupoBaHue».

KoHTpob BBITIOTHEHHOH CaMOCTOSITENBHON pabOThl OCYIIECTBISACTCS MHANBUAYAIbHO, Ha 3aHATUAX, IPH TECTHPOBAHHH; TIPH
9TOM OLICHUBAETCSI YPOBEHb OCBOCHHS 00y4arolerocsi y4eOHbIM MaTepHalOM, YMEHHE O0y4aromerocsi MCIoJIb30BaTh TEOPETHUECKHE
3HAHMS NIPH BBIIIOJHEHUHU MPAKTUUECKHUX 33]ja4, 000CHOBAHHOCTh U YETKOCTh M3JIOXKEHHSI OTBETA.

TecTupoBaHue MO TUCHUIUIMHE MPOBOJUTCS C HCIOJB30BAHUEM PECYpPCOB DJIEKTPOHHOHN oOpaszoBaTenbHON cpeanl «Moodlex»
(pexxum nmoctyma: http://do.samgups.ru/moodle/). KomudecTBo TecTOBBIX 3aaHUi M BpeMs 3a7aeTcsl cucTteMoil. Bo Bpems mpoBeneHus
TECTUPOBAHUsI 00yJaIOIINECS MOTYT HOJIb30BATHCSI MPOTPAMMOM AUCIHUIUIMHEI, CIIPABOYHOHN JINTEPATYPOH, KaJIbKYJIATOPOM.

Pe3ynbraT Ka)ka0r0 00ydJaroIerocs OeHNBAeTCs B COOTBETCTBUY C YHUBEPCAJIBHOH IIKAJIOH, IPUBECHHON B yHKTE 5.2.

Onucanue npoueaypsl olleHUBaHUA «3alIUTa J1a00PaTOPHOIi padoThD.

OrnieHUBaHUE UTOTOB J1a00PaTOPHOI pabOThI MPOBOIUTCS MPENOJaBaATENEM, BEAYIIUM J1a00paTOpHbBIE pabOTHI.

ITo pe3ynpTaTaM MpOBEPKH OTYETA MO JIAOOpaTOPHOU paboTe 0O0yHarOIMIUNCs AOMYCKAeTCs K €ro 3alliuTe MpH YCIOBUHU COOIIO-
JCHUA IEPEYNCIICHHBIX yCJ'IOBI/If/'IZ

— BBITIOJTHEHKI BCE 3a/IaHUS;

— OTCYTCTBYIOT OIINOKH;

— 0(popMIIEHO B COOTBETCTBHUH C TPEOOBAHHUAMHU.

B oM ciydae, eciu comepikaHUe OTYeTa HE OTBEYACT IMPEABABISIEMBIM TPEOOBAaHHUAM, TO OH BO3BPAIIAETCS aBTOPY Ha JopaboT-
Ky. OOy4aromuiics 10HKEH mepeiesaTh OTYET C yUYSTOM 3aMeuaHuil. Eciiu COMHEHUS BBI3BIBAIOT OTAC/IBHBIC ACIICKTHI OTYETa, TO B 3TOM
cllyyae OHU PacCMaTPUBAIOTCS BO BPEMsI YCTHOM 3all[UTHL.

3amuTa oT4eTa Mo J1abopaTopHO paboTe MpeacTaBiIseT cOOON YCTHBIM MyOIMYHBIN OTYET 00yUaroIerocs 0 pe3yinbTaTax BbI-
TIOJTHEHU, OTBETHI HA BOIIPOCHI IPETIOAaBaATEIA.

OTBeT 00yYaroIIerocs OICHUBACTCS MPEIoJaBaTeNIeM B COOTBETCTBUY C KPUTSPUSMHU, OIMCAHHBIMY B IIYHKTE 5.2.

Onucanne npouexaypbl OIeHUBAHUS «3aUTA KOHTPOJIbHOM PadoThl». OLeHHBAHNE MPOBOAUTCS BEIYIIMM IPEIOaBaTe-
JIeM TI0 JaHHOW y4eOHo# aucrumuiue. [1o pe3ynbraTaM MpoBEepKH KOHTPOJIBHOW paboThl 00YJarONIUiicsS TOMYCKACTCS K €€ 3alUTe MPU
YCIIOBUH COOJIIO/ICHHS TIEPEYHCIICHHBIX YCIOBUH:

— BBIIIOJIHCHBI BCC 3alaHU,

— ClIeJIaHbl BBIBOJIEI,

— OTCYTCTBYIOT OIIINOKU;

— o(hopMIIEHO B COOTBETCTBHH C TPEOOBAHUSIMHU.

B toMm ciydae, ecnu paboTa He OTBEYaeT MPEABIBISIEMbIM TPEOOBAHUSAM, TO OHA BO3BpAIACTCS aBTOPY Ha J0paboTKy. O0y-
YaIOUIMICS JIOJDKEH TMepeliesaTh paboTy ¢ ydeToM 3aMedaHMid M MpeJoCTaBHTh ISl NPOBEPKH BApHAHT C pe3yjbTaTaMu paboThl Ha
omuOkaMu. Eciii COMHEHHS BBI3BIBAIOT OT/IENBHBIC aCIICKTHI KOHTPOJIBHOM pabOTHI, TO B 3TOM Clydae OHHM PAaCCMAaTPHUBAIOTCS BO BpeMs
YCTHOM 3aITuThl PabOTHI.

3amuTra KOHTPOJIBHOH pabOThI MpeacTaBiseT co00 YCTHBIM MyONMYHBIA OTYET 00YJaromerocsi O pe3ysibTaTaX BBIMTOJTHEHHUS,
OTBETHI Ha BOIPOCHI mpenoaaBaTelisi. OTBET 00yYaromerocs OlNECHUBACTCS MPENOIaBaTeIeM B COOTBETCTBUH C KPUTCPHUSIMH, ONMCAHHBI-
MU B ITyHKTE 5.2.




Onucanue npoueaypbl ONEHUBaAHUS «IK3aMeH». DK3aMeH NPUHUMAETCS BEIyLIMM MpPEenojaBaTeseM M0 AaHHOH y4eOHOI
JUCLUIUIHHE. DK3aMeH MOXKET MPOBOAUTHCS KakK B (JopMe OTBETa Ha BOMPOCHI OuiieTa, Tak U B popme TectupoBanus. Dopma onpeesnsi-
eTcst nmpernoaBarenieM. Mcxos u3 BbIOpaHHOW (POPMBI, OMMCHIBAETCS METOAMKA TPOLEYPhI OLICHHUBAHHSL.

IIpu mpoBeneHNM YCTHOTO 3K3aMeHa oOydaromeMycs: mpenoctasisiercss 30 MUHYT Ha moarotoBky. Ompoc oOydaromerocs mo
OmieTy Ha YCTHOM 3K3aMeHe He JoJDKeH npesblimaTth 0,35 waca. OTBeT 00ydaromerocs OLEHUBAECTCS B COOTBETCTBHU C KPUTEP USIMH,
ONHUCAHHBIMH B IyHKTE 5.2.

IIpu npoBeneHnn 3x3amMeHa B popme TecTrpoBanus B cucreme «Moodle» (pexum moctyna: http://do.samgups.ru/moodle/) ko-
JIMYECTBO TECTOBBIX 33/IaHUN M BpeMsl 3a7aeTcsi cucteMoil. Bo BpeMst mpoBelieHUsT dK3aMeHa 00ydaroluecss MOTYT MOJIb30BaThCs MPO-
rpamMMOii IMCUHUILTHHBI, CIIPABOYHO JTUTEPATypOi, KaIbKyISATOPOM. Pe3ynbTaT Kamoro o0ydaronerocs: OleHUBAETCS B COOTBETCTBHH C
YHUBEPCAJIBHON LIKAJIOW, IPUBEJCHHON B IyHKTE 5.2.

6. IEPEYEHb YYEBHO-METOJUYECKOT O OBECHEUYEHUS A/151 CAMOCTOSITEJILHOM PABOTBI OBYYAIO-
AXCS MO JUCHUILIMHE (MOIY.JTIO)

6.1 IlepeyeHb OCHOBHO¥ 1 TOMOJHUTEJIbHOI Y4eOHOH JUTePATYPhl, He0OX0TUMO JJIs1 0CBOEHUS TUCHHMILINHBI (Moayna)

6.1.1. OcHOBHas JuTEpaTypa

ABTOpBI, COCTABH- 3arnaBue M3narenscTBo, rog | Koa-Bo
TeJan
JI1.1 |Casenses U.B. Kypc obeii ¢pusuka [Inekrponnoe usnanue]: Yuedbunuk. B 3-x . |CII6.: M3patensctBo | DU DBC
T.1. Mexannka. MonekymnsipHas pusuka. — 12 — e m3n., ctep. «JIanby, 2016. "Jlanp"
http://e.lan
book.com/
book/7176
0
JI1.2 |Casenses U.B. Kypc obmeit puznka [DnexrponHoe uzganue]: Yueouuk. B 3-x . [CII6.: UznarensctBo | OU OBC
T.2. DnekTpu4ecTBO U MarHeTusm. — 12 — e usm., crep. «JIanby, 2016. «JIaHb»
http://e.lan
book.com/
book/7176
1
JI1.3 |Casenses U.B. Kypc o6meit pusuka [DnekrponHoe u3nanue]: Yuebnuk. B 3-x . |CII6.: U3natensctBo | DU DBC
T.3. KBanroBas ontuka. ATromHas pusuka. Ousuka tBepaoro tena. |«Jlaaby, 2016. «JIanp»
Ddu3NKa aTOMHOTO sIIpa U JIEMEHTAPHBIX YACTHIL. — 4 — € U3, CTep. http://e.lan
book.com/
book/7176
3
J1.4 |llonpen. llanka- [O6mmas ¢pusuka. CoopHuk 3amau [Dnexkrponnoe uznanue] / [lanka- [Mocksa :KaoPyc, OBC
puna W.IT. pur W.I1., Kupesaos A.I1., Ky6apes C.U., Pazunosa C.M. 2015. BOOK.RU
https://ww
w.pook.ru/
book/9159
61
JI1.5 | Tpodumona T.U. Kypc ¢usuku : yueb. [Tocobue mis By3os / T. U. Tpodumosa ; pex. |M. : Akagemus, 28
M-BomM ob6pazoBanus PO. — 14-e u3f., cTepeoTHIL. 2007. — (Beicuiee
podeccuoHaIbHOE
obpazoBaHue)
JI1.6 | Tpodumona T.U. Odusuka B Tabaumax u popmyiax : yued. [Tocodue mis By3os / T. . M. : Akagemusi, 27
Tpodumora ; pex. M-BoMm obpazoBanus P®. — 3-e u3., ucmp. 2006. — (Beicmiee
npogeccCHOHATBHOE
00pazoBaHme)
6.1.2 lonoJiHUTEIbHASA JIUTEPATYypa
ABTOpBI, COCTABH- 3aruaBue MspareancrBo, rog | Kou-Bo
TeJH!
J2.1 | Tpodumona T.U. ®usnka. B Tabnunax u popmynax: yauedHoe mocoodme / Mocksa :KnoPyc, 9BC
T.U. Tpodumosa. 5- € m3a. [DneKTpoHHBIH pecypc] 2017 BOOK.RU
https://ww
w.pbook.ru/
book/9202
90
J2.2 | Tpodumona T.U. Kypc ¢usukn ¢ mpumepamu permeHus 3a1a4q B 2-X Tomax. Tom 1: Mocksa: KnoPyc, 9BC
yuebHoe nocobue / T.U. Tpodumona, A.B. ®upcos. [DnexrponHsiit (2017 BOOK.RU
pecype] https://ww
w.book.ru/
book/9195
61
J2.3 | Tpodumona T.U. Kypc dusuku ¢ npumepamu perrenus 3agad. B 2 1. T. 1 : yue6. s (M. :KuoPyc, 2010 9bC
By30B / T. U. Tpodumosa, A. B. ®upcos. [IneKTpoHHbIH pecypc] BOOK.RU
https://ww



http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71761
http://e.lanbook.com/book/71761
http://e.lanbook.com/book/71761
http://e.lanbook.com/book/71761
http://e.lanbook.com/book/71763
http://e.lanbook.com/book/71763
http://e.lanbook.com/book/71763
http://e.lanbook.com/book/71763
https://www.book.ru/book/915961
https://www.book.ru/book/915961
https://www.book.ru/book/915961
https://www.book.ru/book/915961
https://www.book.ru/book/920290
https://www.book.ru/book/920290
https://www.book.ru/book/920290
https://www.book.ru/book/920290
https://www.book.ru/book/919561
https://www.book.ru/book/919561
https://www.book.ru/book/919561
https://www.book.ru/book/919561
https://www.book.ru/book/263324

w.book.ru/b

00k/263324

J2.4

Bonbskenmreiin B.C

CO6opHuK 3a1a4 1o obwwemy Kypcy ¢usuku : s crya. Tex. Byzos /
B. C. BonpkeHmreiiH. — 3-€ U31., HCIIP. U JOIL.

CIIG. : KumxHblit
mup, 2008

31

JI2.5

Bomnbkenmreiin B.C.

Bounbkenmreitn, B. C. CoopHuk 3a1au 1o oduiemy Kypcy GU3UKH
s ctya. Tex. Byzos /Bonskenmreiin B.C.. — 3-e u3z., ucmp. u o1

CIIO. : KumxHbli
mup, 2007

85

JI2.6

Tpodumona T.1.

Kpartkuit kypc ¢uzuku : yue6. [Tocooue ms Byzos / T. U. Tpodu-
MoBa. — 5-e m311., crep.

M. :Boicm. k.,
2006

82

6.2 MeToauieckue pa3padboTKku

ABTOpBI, COCTABH-
TeJu

3ariiaBue

H3paTrenbcTBO, 1O

Koa-Bo

M1

Boios B.T., Bonos
J.b., Bmrsikunaa
E.B., 3ybapes A.IL.,
Jlamaxaros X./I.,
3aitunkoBa T.B.

®usuka. Yacte 1. dusnueckue 0OCHOBBI MEXaHUKU. MoJleKysipHas
(u3MKa ¥ TEPMOJAMHAMUKA: METOANIECKHE PEKOMEH/IAIINH K BBI-
MIOJTHEHHIO CAMOCTOSITENBHBIX PA0OT IJ1s1 00ydaromuxcs o Halpas-
JIeHnto oAroToBKY (crermanbaocTn): 09.03.01 - Madopmarnka u
BEIUUCTUTENbHAA TexHuKa; 09.03.02 - MadpopMamoHHbIe CHCTEMBI
u texaosioruy; 13.03.02 - DnekTporHEepreTHKa U IEKTPOTEXHUKA;
15.03.06 - Mexarponuka u podotorexuuka; 20.03.01 - TexHochep-
Has 6e3omacHOCTh; 27.03.01 - CTtarmapTH3anus U METPOJIOTHS;
27.03.03 - Cucremnsiii ananmm3 u ynpasienue; 23.05.01 — Hazemusie
TpaHCIOPTHO-TEXHOJornyeckue cpeactna; 23.05.03 — [NoxsuxHOM
COCTaB KeJe3HbIX 10por; 23.05.04 - DkcmryaTanus KeIe3HbIX 10-
por; 23.05.05 - Cucremsl o0ecTIedeHHS ABIKCHHS TTOC3]I0B;
23.05.06 - CTpouTenbCTBO JKENE3HBIX I0POT, MOCTOB M TPAHCIOPT-
HBIX TOHHEJICHOYHOH 1 3a09HON (hopM 00yUeHUs [ DNeKTPOHHBIN
pecype] (Ne4201)

Camapa : CamI'VIIC,
2016

€)1

M2

Bomos B.T, Bonos
J.b, Bunskuna E.B,
3ybapes A.I1, Mu-
xaitnoB B.A Jlama-
skanoB X. 1, XKmyp
JLE

Duznka. DIEKTPUIECTBO, MarHETU3M, OINITHKA : Ta00PaTOPHBIN
MPaKTHKYM N0 (GH3KKe, QU3NKe (TOMOTHUTENbHBIC Pa3Aebl) s
CTyJIeHTOB crienanbHocTei: 23.05.01 — HazeMHbIe TpaHCIIOPTHO-
TeXHOJIOTHUEeCcKue cpeacTBa, 23.05.03 — [ToaBmkHON cocTaB XKenes-
HBIX J0por, 23.05.04 — DkcrutyaTalus skeae3HbIx gopor, 23.05.05 —
CucteMbl oOecrieueHus IBIKeHuUs oe3noB, 23.05.06 — Ctpoutens-
CTBO JKE€JIE3HBIX 1I0pOT, MOCTOB U TPAHCHOPTHBIX ToHHENEH, 09.03.01
— NadopmaTika 1 BEIUCTUTENbHAS TexHuKa, 09.03.02 — MHpOpMa-
LIMOHHBIE cUCTEeMBI U TexHOIoruH, 13.03.02 — DnekTposHepreTuka u
hiekTpoTexHuKa, 15.03.06 — MexaTpoHuka U poOOTOTEXHHKA,
20.03.01 — Texuoctepnas 6ezonacHocTs, 27.03.01 — CrarmapTusa-
st 1 Metposiorus, 27.03.03 — CucteMHBbIi aHANIKU3 U yIPaBJIEHUE
OYHOH ¥ 3209HON (opM 00ydeHHs

Camapa : CamI'VIIC,
2015

43,
ecThb
JIEKTP.
Konus

M3

Boxnos B.T..Bonos
J.b, Bunskuna E.B,
3ybapes A.I1, Mu-
xaimoB B.A, Koib-
gyruH H.A.

Duznka. MexaHnka 1 MOJISKYJISIpHast pU3MKa : 1a00paTOPHBIN MpaK-
TUKYM JUIS CTyA€HTOB cnienuansHocteil: 23.05.06 — CtpoutenscTBO
PKEJIE3HBIX JIOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHENeH, 23.05.01 —
HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE cpesicTBa, 23.05.03 —
[ToBIXKHOM cOCTaB JKENE3HBIX 10poT, 23.05.04 — DkcruryaTarus
bKeste3HbIX 1opor, 23.05.05 — CucteMbl oOecnieueH st IBHKEHUS 110-
e3710B U HampaBieHuit moarotoBku: 09.03.01 — MudopmaTika 1 BeI-
uncnuTenbHas Texauka, 09.03.02 — MapopmManroHHbBIe CHCTEMBI U
rexHosoruu, 13.03.02 — DneKTpo3HepreTuka 1 3JeKTPOTEXHUKA,
15.03.06 — Mexarponuka u podotorexauka, 20.03.01 — Texnochep-
Hast Oe30macHOCTh, 27.03.01 — CrapmapTH3anus 1 METPOJIOTHS,
27.03.03 — CucteMHBIN aHAIN3 U yIIPABJIEHHE OYHON M 320YHOM
hopm 0OydeHus

Camapa : CamI'VIIC,
2014

100,
eCTh
3JEKTP.
KOTIHS

M4

CanpaukoB A.H

Duznueckuit npakTHKyM 4 (IIOCTaHOBKA, IPOBEAEHHE OIBITOB, 00-
paboTKa Pe3yabTaTOB U PACUET MOTPEITHOCTEHN) JIJIsl CTYACHTOB CIIe-
ransHoCcTel: 23.05.06 — CTpONTETHCTBO JKEIE3HBIX I0POT, MOCTOB
1 TPAHCIIOPTHBIX TOHHeNeH, 23.05.03 — [ToxBmkHOI cocTaB xenes-
HBIX g0por, 23.05.04 — DkcrutyaTarus skeae3HbIx gopor, 23.05.05 —
CucteMbl oOecrieyeHust JABHXXCHUSA ITOC310B.

Caparos: CI'TY,
2007

15,
€CTb JJIeK-
TPOHHbIE

KOTHHU
¢parmen-

TOB

6.3. Ilepeyennb pecypcoB HHGPOPMALMOHHO-TEJTeKOMMYHUKAIMOHHOM ceTH ""UHTepHer"

HaumeHoBaHMe pecypca | da.agpec
91
92 - OBC mznarensctBa "Jlanp" (TeMarnueckuit maker: MmxeHepHo-Texumdeckue|nttp://e.lanbook.com/
Hayky (kHMTH n3garenscrBa «YMI] XK T»)). Pecypc mocrynen c mo6bix ITK
[OCJIC PETHCTPAIMY C JII000Tr0 KOMITBIOTEpa By3a.
93 |- ®I'BOY «YueOHO-METOANYECKHI IIEHTP Ha KEIe3HOA0POKHOM Tparcmoptey.|http://library.miit.ru/miitb.php

JlocTyn K MOJHBIM BEPCUSIM KHUT HU3/1aTEIbCTBA BO3ZMOXKEH IMOCIIE PEerucTpalun
Ha calite MU Ta c moboro [1K Hamero yausepcurera.



http://e.lanbook.com/
http://library.miit.ru/miitb.php

94 |- Undopmanmonnas cucrema "Ennnoe okHo noctyna k oOpasosarensaeiM pe-  |http://window.edu.ru
cypcam" MpeaocTaBiIsieT CBOOOHBIN JOCTYII K KaTajaory 00pa3oBaTeIbHBIXHH-
TEPHET-PECYPCOB 1 TOTHOTEKCTOBOM JIEKTPOHHOM yU4eOHO-METOANIECKOH OnO-
JUOTEKE JUIsI 00IIEro U Mpo¢eCCHOHATBHOTO 00pa3oBaHMs.

7. METOIUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIUXCA ITO OCBOEHUIO JUCIUIIVIMHBI (MOAYJIS)

Jucnummna «®u3nka» B COOTBETCTBUH C YU4SOHBIM IUIAHOM crierinaibHoCcTh 23.05.03 u3ydaercst B TCUCHUE TPEX CEMECTPOB
Ha NEepPBOM M BTOPOM Kypcax.

[Tporpammoii mpeycMOTpEHbI TEOPETHYECKUE 3aHATHS (JEKLUH), TPAaKTHYECKHE 3aHATHS, JabopaTOpHbIE PabOTHI.

TeopeTndeckue 3aHATHS IPOBOAATCS B COCTABE IOTOKA, & MPAKTUYECKUE 3aHATHS, Ja0OpaTOPHBIE PadOTHl — B COCTaBE I'PYIIIIHI
(mosyrpynmsi).

[Tpn npoBeneHNH 3aHATHH UCIONB3YIOTCS Te4aTHbIe (y4eOHMKH, MOCOOMs, CIPaBOYHUKH M METOANYECKHE pa3paboTku), ne-
MOHCTpaLMOHHBIE (IUIaKaThl, JJabopaTopHOe 000pyAOBaHUE, TPHOOPHI) U MYJIbTUMEANNHHBIE (CIaia-QuiIbMBbl, Tpe3eHTAMOHHBIE MaTe-
pHaIbl Ha HIIEKTPOHHBIX HOCHUTENSX) CpeacTBa 00yUYEeHUs..

B xone nexumii npernonaBarens u3araeT U pa3bsCHIET OCHOBHbIE, HAaNOOJIee CI0XKHBIC MOHSATHS TEMBI, a TAK)KE CBSI3aHHBIE C
HEW TEOpEeTHYECKHE M MpPAKTHYECKHEe MPOOJIEMBbI, aeT PEKOMEHIAIMH HAa BBINOJHEHHE CaMOCTOSTENbHOH paboTel. ConepikaHue H
CTPYKTypa JEKINOHHOTO MaTepHaia JODKHEI OBITh HAIPaBICHBI HA (JOPMUPOBAHKE y 0OYUYAIOMIETOCS COOTBETCTBYIOINX KOMIIETEHIINI
U COOTHOCHUTBCS C BRIOPAHHBIMH IIPEIOAaBaTeIeM METOAaMHU KOHTPOJIS M OLIEHKOM NX YCBOCHHSI.

B xone nexunit 00y4JaronmMcsi peKOMEHAYETCS: - BECTH KOHCIIEKTHPOBaHNE y4eOHOrO MarepHaia; - oOpamaTh BHUMAaHHE Ha
KaTeropuu, GopMyIMpOBKH, PACKPHIBAIOIINE COAEPIKAHNE TEX WM UHBIX SIBJICHUH M IIPOLIECCOB, HAYYHbIE BBHIBOJABI U MPAKTHYECKUE pe-
KOMEHJIALMK 10 UX NMPUMEHEHHIO; - 331aBaTh MPENOJABATEII0 YTOUHSIONINE BONPOCH C LENBIO YACHEHHU TEOPETUUECKUX IOT0XKEHUM,
pa3pelieHus CIOPHBIX CUTyaluid. B pabo4ynx KOHCIEKTaX jKeJIaTelIbHO OCTABIATh 10, Ha KOTOPHIX BO BHEAYIUTOPHOE BPEMS MOXKHO
cenaTh MOMETKH M3 y4eOHO-METOINYECKOro 00ECHEeUYeHHUs sl CaMOCTOSTENBHONW paboThl 00ydYaroIUXCs, JOMOIHSIOMEr0 MaTepuai
MPOCTYIIAaHHOW JIEKIMH, & TAaKKe MOMETKH, TOAYEPKUBAIOIINE 0COOYI0 Ba)KHOCTD TE€X WJIM MHBIX TEOPETHUECKHUX MoJokeHHuH. st yc-
MENIHOTO OBJIAJICHUS KYypCOM HEOOXOAMMO IOCEIaTh BCE JIEKIMH, TaK KaK TEMaTHYeCKUH MaTepHal B3auMOCBs3aH MeXIy coboil. B
ClTy4asix TPOITyCKa 3aHATHS CTYyJEHTY HEOOXOANMO CaMOCTOSTENIFHO U3yYUTh MaTeprall 1 OTBETUTHh HA KOHTPOJBbHBIE BOIIPOCHI IO TPO-
ITyLIEHHOM TeMe BO BpeMs HHIUBUYaIbHBIX KOHCYJIbTalUH.

[TpakTryeckne 3aHATHA BKIIOYAIOT CAMOCTOSTENBHYIO IPOPAOOTKY TEOPETHUECKOTO MaTepHasa M U3ydIeHHE METOIUKH pelie-
HUSI TUIIMYHBIX 3alad. HekoTopsle 3amauu comeprKaT 3JIeMEHTHl HAyYHBIX MCCIICIOBAHUH, KOTOPBIE MOTYT IOTPeOOBaTh YriIyOJIeHHOMH
CaMOCTOSTENLHOM MPOPabOTKU TEOPETHYECKOTO MaTepuara.

JlabopaTopHsle pabOTHI HANPaBJICHBI Ha 3aKPEIUICHHE TEOPETHUECKOTO MaTepraiia U BEIPaOOTKH HABBIKOB IPOBEICHMS IKCIIE-
PUMEHTAJIBHBIX HAYYHBIX HCCIICAOBAHUM Pa3NUYHBIX TEIUIOTEXHUYECKHUX SBJICHUN M OLIGHKU MOTPEIIHOCTEN N3MEpEeHuil, a TakKe HaBbI-
KOB pabOTHI ¢ COBPEMEHHOH HAayYHO-HCCIIEI0BATEIbCKON anmapaTrypoi.

IIpu opranu3anuu BHEAyIUTOPHOM CaMOCTOSTENbHON pabOThl IO JAHHOM MUCLUIUIMHE MpENnojaBaTeli0 PeKOMEHAyeTcs HC-
MOJIb30BaTh cleaytolue ee GopMbl:

- pElIEHHE CTYICHTOM CaMOCTOSITENBHBIX 33124 OOBIYHON CIIOKHOCTH, HAIIPABJICHHBIX Ha 3aKpeIICHUE 3HAaHWH U YMCHUI;

- BBINOJIHEHHE MHAMBUYaJbHBIX 33laHUI MOBBIILICHHOW CIIOHOCTH, HANPABJICHHBIX HA Pa3BUTHE Y OOYYArOIIMXCsI HAYYHOTO
MBIIIUIEHUS] 1 HTHULIUATHUBBIL.

JlommyckoM K UTOrOBOMY KOHTPOJIIO B BHJIE 9K3aMEHA WIJIM 3aueTa SIBJISETCS BBIOJHEHUE U 3alUTa BceX JIAOOPaTOPHBIX padoT,
MPEeJyCMOTPEHHBIX I1.4; pellleHne NHIUBHIyalbHbIX 3a0aHUN.

IoxaroToBka k 3k3aMeHy M 3a4eTy MPENNOIAraeT:

- U3yYEHUE OCHOBHOMU U JIOIIOJHUTEIBLHOM JINTEPATYPhl, KOHCIIEKTOB JICKLIUIA;

- pellleHNe THIOBBIX 3a/1a4;

- y4acTHe B IPOBOJMMBIX KOHTPOJIBHBIX OMPOCAX;

- TECTUPOBAHUE 0 TEMAM;

- pelIeHNeM CaMOCTOSITETIbHBIX KOHTPOJIBHBIX padoT;

- yJacTHe B pa30opax KOHKPETHBIX CUTyalnH.

8. TH®GOPMALIMOHHBIE TEXHOJIOT MU, UCITOJIL3YEMBIE TP OCYLLIECTBJIEHNUA OBPA3OBATEJILHOI O
MPOLECCA MO JUCHMIIIMHE (MOJIY.JIIO)

Pasmenienne yueGHbIX MaTepHaioB B pasaene «Dusmka» cucrembl 06ydenust Moodle: http://do.samgups.ru/moodle/

8.1 Hepeqem) NMporpaMmmMHoOro o0ecneyeHust 1 PIH(l)OpMa[Il/IOHH])lX CIIPAaBOYHBLIX CUCTEM

8.1.1 IHCHOJ‘ILSOB&HI/IG CHEUAIM3UPOBAHHOTO IPOTPAMMHOT0 0OecIieueHre JaHHON IPOTrPaMMOi He ITPpeyCMaTpUBACTCS

9. OITIUCAHUE MATEPHAJIBHO-TEXHUYECKOMU BA3bI, HEOBXOJUMOMU AJ14 OCYIIECTBJIEHUSA OBPA30BA-
TEJIBHOT'O INTPOLHECCA 11O JUCIUIIJIMHE (MOAYJIIO)

JlexuuonHas ayautopus (60 mocamoyHBIX MECT) U ayIUTOPUH JUIS IPOBEICHHS IIPAKTUYECKUX M JTaOOpaTOPHBIX 3aHATHI (25 u
Oomnee MOCaZOYHBIX MECT) 00OPYAOBaHHBIE Yy4eOHOU MeOenbio; HeOTPaHUYCHHBIM JOCTYI K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM
(uepe3 pecypebl oudanorexkn CamI YIIC), x snexTpoHHOI MH(OpManMOHHO-00pa3oBarenbHOl cpeae moodle u K MHPpOPMAIMOHHO-
TENIEKOMMYHHKALIHOHHOM ceTH «HTepHeT» B paMKax CaMOCTOSTENIbHOM paboThl 00y4atoerocs.

JlekunoHHbIE, TPaKTHIECKHE U Ja00paTopHbIe pabOThl IPOBOJIATCS B COOTBETCTBUH C paciiicaHueM 3aHsaTuii.JlJaboparopHsie
[paboTHI IpOBOIATCS B TabopaTopusix Kaenpsl «VHxeHepHbIe T'yMaHUTApPHBIE €CTECTBEHHOHAYYHBIC HOOMIENpOoQecCHOHATbHBICANC-
uruHED Caparosckoro ¢mmuana Caml YIIC.

JlabopaTopuss MEXaHUKH M MOJEKYJIPHOH (DHM3MKH, BKIIIOYAIOIIAs Ja00OpaTOpHBIE YCTAHOBKH: OCHOBBI H3MEPEHUH U 00paboTkH

pe3yNIbTaToOB, VIPYTHHA yoap, MaTeMaTHYeCKUH MasTHUK, U3MEPCHUE Ta30BOIM MMOCTOSHHOM, BA3KOCTH XHIKOCTH, KOA(PQOUIMEHT I0-
BEPXHOCTHOT'O HATAXKCHUA U HEKOTOPBIC IPYTUC CTCH/BI.

JlabopaTopus 3NMeKTpUYecTBa U MarHETU3Ma, BKITIOYAONIas Ja0OpaTOpHbIC YCTAHOBKHU: JICKTPOU3MEPHUTENIbHEBIC TPHOOPHI, 3a-
KOHBI [IOCTOSIHHOTO M TIEPEMEHHOTO T OKa, 3JIEKTPOMArHUTHBIE BOJIHBI M HEKOTOPBIE JAPYTUE CTEH/IbI

JlabopaTopust ONTHKHU, BKJIFOYAIONIAS JTA0OPATOPHBIC YCTAHOBKH: OIpecsicHHe (POKYCHOTO PACCTOSHHUS JIMH3BI, TUPPAKIUI U
TOJIIPU3AIUs CBETA, BHEITHUH (GOTOIPPEKT, paTiaiMOHHBIA (POH U HEKOTOPHIE IPYTHE CTEHIBI
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