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1. INTAHUPYEMBIE PE3YJIbTATBI ObYYEHUSI IO JUCHUIVIMHE (MOAYJI110), COOTHECEHHBIE C
INJIAHUPYEMBIMU PE3VJIbTATAMU OCBOEHUSA OBPA3OBATEJIbBHOU ITPOI'PAMMBI

1.1. lesn ocBOEHNST TUCHUILTAHBI (MOXYJIS)

Co3manne y OOydYarommMxcs OCHOB IHPOKOH TEOPETHYECKOW TIOATOTOBKHM B 00NAcCTH (U3UKH, IIO3BOJSIONICH OymayIuM
CIICIIMATICTaM OPUEHTUPOBATHCS B MTOTOKE HAYIHON TEXHHUYCCKOH HH(OOPMAIH U 00ECIICUNBAIONICH UM BO3MOXKHOCTh HCITOTh30BAHUS

paSHOO6pa3HLIX (I)I/I3PI"I€CKI/IX IIPUHIIAIIOB B TEX o0macTax TCXHUKH, B KOTOPbIX OHU CIICHUAIUZUPYIOTCH.

q)OpMI/IpOBaHI/Ie y O6y‘-IaIOI_[II/IXCSI HAay4YHOr'o0 MbINUICHUSA, NPABUJIBHOIO0 IMOHUMAaHUA T'paHUIl IIPUMEHUMOCTH Pa3JINYHbIX (1)I/I3I/I‘IeCKI/IX
IIOMOIIBIO

[TOHSTUH,

3aKOHOB,

TeOpI/Iﬁ H yYMCHHUA OLOCHUBATHL CTCIICHb JOCTOBCPHOCTHU PEC3YJIbTAaTOB, IIOJYYCHHBIX C

OKCIICPUMCHTAJIbHBIX WJIKM MATEMATUYCCKUX METOJ0B UCCIICIOBAHUS.
VcBoeHre OCHOBHBIX (1)I/I3I/I‘IGCKI/IX SIBJICHMM 1 3aKOHOB KJIACCHUECKOM M KBAaHTOBOM (l)I/ISI/IKI/I, METOO0B (1)I/I3I/I‘IeCKOFO MBIINJICHUS.

BripaboTka y oOywarommxcs NpUEMOB W HABBIKOB peEIIEHHS KOHKPETHBIX 3alad M3 Pa3HBIX oOjacTeld (PM3HMKH, MOMOTAIOIINX

O6y‘IaIOIJ_II/IMC$I B JaJIbHEHIIIEM pemarb HpO(i)eCCI/IOHaJ'ILHLIC 3aJa4u.

OsHakomiieHHEe OOydJalolmMXcss C COBPEMEHHOH Hay4dHOH ammapaTypoil W BbIpabOTKa y OOyYaroIIMXCsl HavyajbHBIX HABBHIKOB

MIPOBECACHUA SKCIICPUMCEHTAJIbHBIX I/ICCJ'IGI[OBaHI/Iﬁ Pa3INYHbIX (bHSquCKI/IX SIBJICHHH U OLCHKHU NOrpC€HIHOCTH H3MepeHPII>i.

1.2 KomnereHnuun odyuarouerocsi, popmupyembie B pe3yjibTaTe 0CBOEHUSI TUCIUIUIMHBI (MOYJIs1)

OIIK-1: cmoco0HOCTHIO NPUMEHATH METOIbI MATEMATHYECCKOI'0 aHA/IU3a U MOAC/ITUPOBAHUSA, TCOPETUYECCKOI0 U

IKCNECPUMECHTAJIBHOI'0 MCCJICIOBAHUSA

3HaTh:
Yposens 1 OCHOBHBIC 3aKOHBI (PU3UKU U UX MATEMAaTUICCKYIO (DOPMYIUPOBKY OCHOBHBIX 3aKOHOB (DU3HKH,POJIH
(6a30BBbIii) MaTeMaTHYECKUX MoJieneil B GU3MKe, POJIb SKCIEPUMEHTAILHOI0 UCCIeN0BaHus B (pu3KKe
OCHOBHBIE 3aKOHBI (DU3UKH U UX MATEeMaTHYECKyIO (GOPMYIHPOBKY OCHOBHBIX 3aKOHOB (DU3UKH, POJIb
Yposens 2 MaTeMaTHYeCKUX Mojienel B pHU3MKe, POJib SKCIIEPUMEHTAILHOTO UCCIEOBAaHHS B (PH3HKE, POJIb MATEMAaTHUKHB
(IpoXBUHYTHI) [MOAETUPOBAHUA (u3MYECKUX SIBIECHUN, OCHOBHBIE METObI H3MEPEHHs (PH3MUECKUX BETUUUH, TAIOHBI
(bU3NIECKUX BETHUUH
OCHOBHBIE 3aKOHBI (DU3UKH U UX MAaTEMaTH4ECKYIO (POpMYIHPOBKY OCHOBHBIX 3aKOHOB (DM3HMKH, POJIb
Yposens 3 MaTeMaTHYeCKUX Mojienel B pU3nKe, poib IKCIEPHUMEHTAILHOTO UCCIEOBaHNS B (JU3HKE, OCHOBHBIE
(BBICOKHIA) MaTeMaTUYeCKUe METO/Ibl MOACIUPOBAHNUS (PU3NIECKUX SIBICHUIH, OCHOBHBIE METO/IbI U3MEPEHUS (PU3NUECKIX
BEJIMYUH, TAIOHBI (PU3MUYECKUX BETUYUH, OCHOBHBIE METOIbI IKCIIEPHUMEHTAIILHBIX HCCIIEI0BaHUI B (DU3HKE.
YMmeTb:
Yposens 1 UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI (DU3UKH IS MOJICJIMPOBAHUSI OCHOBHBIX (DU3NYECKHX SIBIICHUM,
(6a30BbIii) NPOBOJIUTHEU3MEPEHNUST PU3NUECKUX BEIMUMH
MHUPOBaTh W aHAJHU3UPOBATH MOAEIH (HHM3UUECKHUX SBJIEHUI C HCIIOJb30BAHUEM OCHOBHBIX (DU3MUECKUX
Yposenn 2 0 OBa’ aHaJIU3UPOBA o€ 3UYECK e C HUCIIOJIb30BAHHUEM OCHO! 3UYECK
(IpOaBUHYTHIN) [3aKOHOB M MAaTEMAaTHYECKUX METOJIOB, IIPOBOJIUTH SKCIIEPUMEHTANIbHBIE U3MEPEeHUs (PU3NUECKUX BEJIHUIHH,
MIPOBOJIUTH 00Pa0OTKY PE3YNIbTATOB (DU3UUECKUX U3MEPEHUI
Yposens 3 (OpMHUPOBATh U AHAIN3UPOBATH MOJENU (DU3UUECKUX SIBJICHUIA C UCIIONB30BAHMEM OCHOBHBIX (PM3MYECKHX
(BBICOKHIT) 3aKOHOB U MAaTEMATHYECKUX METOMIOB, MPOBOJUTH TEOPETUUECKOE UCCIIENOBAHUE ITUX MOZEINEH U MONY4aTh UX
MPEe/ICKa3aHus, MMPOBOIUTDH IKCIIEPUMEHTAIbHbIC H3MEPEHHsI (PU3NUECKUX BEJIMYHH, TPOBOAUTH 00pabOTKyY
pe3ynbTaToB (PU3UUECKUX U3MEPEHUH, OCYIIECTBISTh 0000IICHUE IKCIIEPUMEHTAIBHBIX PE3YJIbTATOB
Baanern:
v 1 MaTeMaTU4YECKUMHU METOIaMU PELICHHs OCHOBHBIX (DM3MUYECKUX 3a7a4 U METOIaMH (PU3UUECKOTO IKCIIEPUMEHTA
6POBC*"’V HCTIONB3yeMBIX MPH (PU3UIECKUX UCCIICAOBAHISX SBICHUI U MPOIIECCOB, OMPENEIISIONINX TPUHIUIBI PaOOTHI
(6azoBbril) Pa3ITUYHBIX TEXHUYECKUX YCTPOICTB
VDoBeHE 2 MaTeMaTU4YEeCKUMHU METOIaMU PelIeHHs [IMPOKOro Kiacca (PU3nYecKux 3a1ad 1 METoaMu (PU3MIECKOro
( p i) SKCIEPUMEHTA UCIIONB3YEMbIX IPH (PU3NIECKUX UCCIEIOBAHMUAX SBICHUN M MPOIIECCOB, OMPEIEIISIOIIIX
NMPOIABUHYTHIKH .
poa Y TIPUHITATIEI paOOTHI Pa3TUYHBIX TEXHUIECKUX YCTPOHCTB
Yposens 3 METOAaMH MaTEeMAaTHUECKIMH METOIaMHU PEIICHHsI OCHOBHBIX (PH3MUECKUX 3a7ad K METOIAMHU (PH3UIECKOT0
(BbICOKHIA) SKCIEPUMEHTA UCIIONB3YEMbIX TIPH (PHU3NIECKUX UCCIECIOBAHMUSAX PA3IMYHBIX SBJICHUHA U IPOIECCOB

OIIK-2: crioco0HOCTBIO MCIIOIB30BATH 3HAHUS 0 COBPeMeHHOi Gpu3nuecKoii KapTuHe MUpa u BoJTnun BeeenHoii,
NMPOCTPAHCTBEHHO-BPeMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BelllecTBa /ISl IOHUMAHUS OKPY/KAI0Lero Mupa u siBJeHui

TPUPOABI
3HaTh:

Yposens 1 OCHOBHBIC (DU3WYECKHE SBICHUS M 3aKOHBI, OCHOBHBIC €UHUIIBI M3MEpEHHS (PN3NICCKUX BEITHUINH,

(6a30Bbtif) (b yHIaMEHTaNBHBIC TIOHSITHS U TEOPUH KIIACCHISCKON M COBPEMEHHON (DM3UKH

Yposens 2 OCHOBHBIC METOJBI H3MEPEHUS (PU3NICCKUX BEITHYUH, ITAJIOHB! (PU3NICCKUX BEITHUIH, B3aMMOCBS3b OCHOBHBIX
(MPOXBHHYTHIiH) (hM3MIECKUX MMOHATHH KIIACCHYECKOU ¥ COBPEMEHHOH (PH3HKH

Yposens 3 OCHOBHBIC (PU3MYECKHE 3aKOHBI, (PU3MUECKHE BETMINHBI 1 KOHCTAHTHI, MX OMPEeIICHIE, CMBICI U STUHUIBI UX

(BbICOKHI) n3MepeHuil, pyHmaMeHTanbHbIe GU3NICCKUE TOHITHS M TSOPUH KIIACCHISCKON M COBPEMEHHON (DM3UKH

YMmeTh:




HCIIOJIB30BAaTh 3HAHUA O COBpeMeHHOﬁ (bH3H‘I€CKOI71 KapTHHE MUPpa U 53BOJIIOIUN BCGJ’IGHHOfI, IPOCTPAHCTBCHHO-
ypOBeHL 1 BPEMCHHBIX 3dKOHOMECPHOCTAX, CTPOCHUU BCHICCTBA IJISA IOHUMAHUA OKPYKAOMIET0 MUpa U SIBIICHHUI OpUupoasbl,
(6330]3])"‘;1) MNPUMCHATH (l)I/I3I/I"IGCKI/Ie 3aKOHBI JI pECIICHUA MPAKTUYCCKUX 3a/la4, UCII0JIb30BATh OCHOBHBIC (1)I/I3I/I"I€CKI/I€ 3aKOHBI
u (l)yHI[aMeHTaJ'IBHBIe TIOHATHUSA B HpO(beCCI/IOHaHBHOﬁ JACATCIIbHOCTH

HCIIOJIB30BAaTh 3HAHUA O COBpCMCHHOﬁ (1)1/13I/II{CCKOf/'I KapTHHE MUPpa U 3BOJIIOIUN BCGHGHHOﬁ, OPOCTPAHCTBECHHO-

ypOBeHL 2 BPEMCHHBIX 3aKOHOMEPHOCTAX, CTPOCHUU BCHICCTBA IJIA MIOHUMAHUA OKPYXKAOMIEro Mrupa 1 SIBIICHHUI OpUupoasbl,
(HpO)IBI/IHyTLIi;I) MNPUMCHATH (l)I/I3I/IKO-MaTCMaTI/I"IGCKI/IG MCTOAbBI UIA aHaJIN3a U PCIICHUS NPAKTUYCCKUX 3a/iav, UCIIO0JIb30BaTh
OCHOBHBIC (1)I/ISI/I‘IGCKI/I€ 3aKOHBI U (byHI[aMeHTaIII;HLIe IIOHATHA B HpO(i)eCCHOHaJ'ILHOfI JCATCIBHOCTH

HCTIOJIB30BaTh 3HAHUS O COBPEMEHHOMN (DM3UUCCKOM KapTHHE MEPA U YBOIIOIMY BCeIeHHOM, IPOCTPaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BEIIECTBA JIJIsl IOHUMAaHUsI OKPYXAIOUIEro MUpa U SIBJICHUN TTPUPO/IBL,
VpoBenn 3 |IPUMEHATH (hU3UKO-MaTEMAaTHIECKUE METOIBI JUIS CO3JJaHUSI HOBBIX CPEICTB U3MEPEHHS, METOIOB H3MEPEHHUS U
(BbICOKHMii)  |MCTOMMK M3MEPCHHUIA, pa3pabaTbIBaTh U MpeiaraTh ITaH MPOBEACHUS (PU3NICSCKOT0 UCCIICIOBAHMUS,
(hopMyITHPOBATH BHIBOJIEI, OIICHIUBATE COOTBETCTBHE BHIBOIOB MOTYYCHHBIM JaHHBIM, OIICHUBATh HAYIHYIO U
MIPUKIIATHYIO 3HAYUMOCTh CBOEH pa3padoTKu

Baagern:

Yposens 1 MeToJaMu (U3UKO-MaTEMaTHIECKOr0 OMMCAHUSI OCHOBHBIX (DU3NUECKUX SBJICHUH U MPOILIECCOB, OMPEAEISIONINX
(0a30BbIii) NPUHLHITEI PabOTHI Pa3IMYHBIX TEXHUYECKHX YCTPOMCTB

YpoBeHb 2 |MeToaMu (U3MKO-MATEMAaTHYECKOT0 ONMMCAHUS IIMPOKOT0 Kilacca (PM3MUYECKUX SIBICHUH 1 TIPOIIECCOB,
(IpOaBHHYTHIN) |oNpenessIFONINX MPUHIMIBI paOOTHl PA3IMYHBIX TEXHHYECKUX YCTPOWCTB

YpoBenb 3  |MerogaMu HU3MKO-MATEMaTHYECKOTO OMMCAHUS U MOJEIUPOBAHUS IIMPOKOTO Kilacca PU3NYECKUX SBICHUH 1
(BBICOKMIT)  |mporieccoB, onpenensonux NPUHIMITBI pA0OThI PA3TUYHBIX TEXHHYECKHX YCTPOUCTB

1.3. Pe3yabTaTnl 00y4eHHsI 110 JHCIHUILIMHE (MOXYJIIO)

B pe3yJibTaTe 0cBOeHHS TUCIUIIIHHBI 00YYAIOIIMIACS /I0JIZKEH:
3HaTh:

(u3nUecKre OCHOBBI MEXaHUKH, dJICKTPUYECTBA M MarHeTH3Ma, (PM3MKH KOJIeOaHUN W BOJH, KBAHTOBOH (DU3UKH, 3JICKTPOIMHAMUKH,
CTaTUYECKOM (M3MKU W TEPMOIUHAMUKH, aTOMHOW M SNepHON Ppu3nKky; (QyHIaMEHTAIbHbIC MOHSITHS, 3aKOHBI U TEOPUH KJIACCUYECKON
U COBPEMEHHOH (PU3UKH

YMmeTb:

UCIIONIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLHUIUIMH B NMPO(eccCHOHaIbHON AESITENbHOCTH; MPUMEHSATh (HU3MYCCKUEC
3aKOHBI JJIS1 PEIICHHS IPAKTUYECKUX 3a/1a4; IPOBOIUTH U3MEPEHHs, 00padaThIBaTh U MPEACTABIIATh PE3YIbTATHI
Baanern:

METOAAMH MAaTEMaTHYEeCKOr0 ONUCAHMSA (HM3MYECKHX SBICHMH M IPOLECCOB, ONPECIAIOIMX HPUHIMOBL PAabOTHl Pa3IH4YHBIX
TEXHUUYECKUX YCTPONCTB

2. MECTO JUCIHUANIAHBI (MOAYJIS) B CTPYKTYPE OGPA3OBATEJIbLHOI ITPOI'PAMMBI

Kox HaumenoBanue JMCUHILIHHBI Koz (l)Ole/lpyeiVl bIX
JUCIHUILTHHBI KOMITeTeH M i
2.1 OcBanBaemMasi AUCIUILINHA
b1.B.15 |(I)n3mca |OHK-1; OIIK-2

2.2 IlpeamecTByOmMe TUCHUILTHHBI

2.3 OcBanBaeMble MapaJLIeJIbHO TUCHHUIITUHBI

b1.5.07 WNudopmartnka OIIK-3; OIIK-4; OIIK-5

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

B1.B.11 MaremaTtuka OK-1; OK-7; OIIK-1; OIIK-3
2.4 Tlocaeayronme TUCIHUTLIHHDI

B1.B.03 |OCHOBLI HAYYHBIX uccienoBanuii ¢ anemenramu CAIIP |OK-2; OK-8; TIK-21; TIK-23; TIK-24

3. OFBbEM JUCIUMIIJIMHBI (MOAYJISI) B SAYETHBIX EJMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHNYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYHYAIOHIUXCA C
MPENOJABATEJIEM (IO BUJIAM YYEBHBIX 3AHATUI) 1 HA CAMOCTOSTEJBHYIO PABOTY
OBYYAIOHINXCA
3.1 O0beM TUCHUILIHHBI (MORYJIs1) | 9 3.e.
3.2 PacnpesnejieHue aKkageMHYeCKHX YacoB 110 ceMecTpaM (11s odo)/kypcam( 1ist 3¢po) M BHIaM Y4eOHbIX 3aHATHI
No cemectpa (1151 0o) / kypea ( aist 3¢o)

. 1 2 3 4 5 6 7 8 9 10 Hroro
Buna 3ansatuii -
VO |POT| VI |POIA| o (PIT VI (POUY) VI | PIUL| VIT |POUT| VIT |PIT| VIT |PT| VIT (PT VIT (PT| VIT (PTIT
KonTakTHas padora: |19,15 [19,15[15,15[15,15 28 |28
Jlexyuu 8 8 4 4 12 |12

Jlabopamopnule 4 4 (4 |4 8 |8




Ipaxmuueckue 4 4 |4 |4 8 |8

Koncynomayuu 3,15 3,15 [3,15 [3,15

Hno.paboma

KonTtpoanb 6,65 [6,65 [6,65 [6,65 18 |18
Cam.pabora 154,2 |154,2|122,2|122,2 278 |278
HUTOI'O 180 |180 [144 |[144 324 (324

3.3. ®opMBbI KOHTPOJISI H BHIbI CAMOCTOSITEJILHOI PadoThl 00y4alomerocs

®opma KOHTPOJIS Cemectp

HopMbl BpeMeHH Ha CAMOCTOSITEJILHYI0 PadoTy 00y4alomerocs

(oo)/

Bun pabotsr

Hopwms!l BpemeHnn, yac

Kypc(3do) IToaroroBka K JEeKIHSIM

0,5 yaca Ha | yac ayJUTOPHBIX 3aHATUH

IK3aMeH

2 ITonroToBKa K MpakTUYECKUM/
71a00pATOPHBIM 3aHATUIM

1 yac Ha 1 yac ayTUTOPHBIX 3aHATHH

3auer

IToaroToBka Kk 3auery

9 4acoB )

Kypcosoii npoexT

Brmonnenue KYPCOBOI'O IIPOCKTa

Het

Kypcosast padora

BeinonHenune KypcoBoii paboTh

Het

pabora

KonTtpoabHas 2,2

BeinonHeHne KOHTPOIBHON paboThI

9 yacoB

PI'P

Brimmonnenne PI'P

Het

Pedepat/acce

Brimonuenue pedepara/scce

Het

4. COAEP’)XKAHUE ANCHUIUIMHBI (MOAVYJIA), CTPYKTYPUPOBAHHOE 110 TEMAM (PA3AEJIAM)
C YKA3BAHMEM OTBEJIEHHOT'O HA HUX KOJIMYECTBA AKAJJEMUYECKUX YACOB 1 BU/JIOB
YYEBHBIX 3AHATHUN

Kong
3aHATHUA

HaumenoBanue pa3zienos u TeM

Bun
3aHATHSA

Cemectp
/ Kypc

K-Bo
aK.4acoB

Kommerenunu

Jluteparypa

Yacel B
UHTEPAKTUBHOM

bopme

K-Bo dopma
aK.yacoB | 3amaTHs

Paznen 1. IPEAMET U METO/IbI
OU3NKHU

11

Odusuka Kak Hayka. Mertonanl
(M3MYECKOT0 HCCIEAOBAHUA: OIIBIT,
TUIIOTE3d, 3KCHEPHMEHT, TCOpHsL.
[ousiTue  QusMYecKUx  Moeei.
Bakneiinme stansl KICTOpUH (PU3KKH.
Poib buznku B pa3BUTHU
LUBUIIN3aLUK. B3anMocBsA3p (Gu3MKH
U Jpyrux oOmacted Haykd U
TEXHHUKU. Komnsrorepaoe
MOAETUPOBAHUE B  COBPEMEHHOMU
¢usnke. OOmas CTPyKTypa W 3a1adu
Kypca  obmeit  ¢usuku.  Ponb
usMepeHuss B (usuke. EnnHums
W3MEPEHNs] M CHCTEMBI EAMHHIL
Ocuosuble equaninr CH.

Cp.

20

OIIK-1, OIIK-2

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

Pazznen 2. KUHEMATHUKA
MATEPHNAJIBHOU TOYKN

2.1

Ilonstue CHUCTEMBI orcyera.
Monenn MaTepuanbHOM TOYKH U
TBEpAOro  Tena. BekropHoe u
KOOPJIMHATHOE OMNHCAHWE BIDKECHUS
MarepuaibHOM Touku. IIpoiaeHHbII
nyrs MW nepemeunieHue. Panwmyc-
BekTOp. CpemHsist CKOpOCTb U CpeaHee
yckopeHrne. MrHoBeHHast CKOPOCTb H
MTHOBEHHOE YCKOpEHHE.
TanreHuuanbHOE H  HOPMAaJBHOE
YCKOPEHHUSI MaTepHaIbHON TOUKH.

Jlek.

OIIK-1, OIK-2

JI1.1 JIL.S
JI.6 J12.1
J12.6

2.2

BpamiarensHoe ABIKeHHE
MaTepHaIbHON TOYKH. BekTops! yria
MIOBOPOTA, YIIIOBOM CKOPOCTH U
YII0BOro yCKopeHus. CBsI3b MEXKOY

20

OIIK-1, OTIK-2

JI1.1 JIL.S
JI1.6 J12.1
J12.6




YTJIOBBIMU U JIMHCHHBEIMH
BCIIMYMHAMMU.

2.3 KunemaTnka MaTepuaabHOM TOUYKH. IIp. 2 OIIK-1, OIIK-2 | JI1.1JI1.4 Amnanus

JI1.5 JI1.6 KOHKDET -
JI2.1J12.2 HBIX
JI2.3 J12.4 CUTyalun
JI2.5 J12.6

Paznen 3.0CHOBBI IMHAMUKUA

[OCTYITATEJIbHOT'O

JBIKEHU TEJIA
3.1 INocrynatensHoe M BpamaTtenbHoe| Jlek. 2 OIIK-1, OIIK-2 | JI1.1 JI1.5
nBrKeHUsT Tena. llepBblii  3aKOH JI1.6 J12.1
Herotona. Ilonatue Maccel Tena. J12.6
Bropoit 3akon HeroTona. Ilonsitue
cuibl. Cnoxenue cui. Tperuil 3aKoH
Hoprorona. Cuna rpaBHTanmu, cuia
TSDKECTU U BEC.
3.2 |Yopyrue cunbl. Cunbl Tpenusi. 3akon|  Cp. 20 OIIK-1, OTIK-2 | JI1.1 JI1.5
BCEMHPHOI'0 TATOTeHMs. [[BIKEHHE B JI1.6 J12.1
nosue TATOTEHHUS 3emuu. J12.6
Kocmuueckue ckopoctu.  3aKoHBI
Kennepa.
3.2 |[dunamuka nocrynarensHoro| Ilp. 2 OIIK-1, OIIK-2| JI1.1JI1.4 Amnanus
NIBIDKEHUS TETa. JI1.5 JI1.6 KOHKpET -
JI2.1J12.2 HBIX
J12.3J12.4 CUTYaIi
JI2.5 J12.6

Paznen 4. 3AKOHBI

COXPAHEHUMS B MEXAHUKE

4.1 |Mexanuueckas cucrema. 3akoH| Cp. 20 OIlIK-1, OIIK-2 | JI1.1 JI1.5
M3MEHEHUSI UMITYNIbCa MEXaHUYECKOU JI1.6 J12.1
CHCTEMBI. 3aKkoH COXpaHECHHS J12.6
UMITyJIbCa. 3aKOH [JBIDKCHHUS LIEGHTpa
Macc. PeaxtuBHOE JIBUOKEHHE.

[BwxeHue Ten ¢ NEPEMEHHOU
Maccol. YpaBHeHue Meniepckoro.
Dopmyna [{noakoBckoro.

4.2 Kunernueckass oueprus. PaGora| Jlek. 2 OIIK-1, OIIK-2 | JI1.1 JI1.5
CHJIBL. 3aKkoH U3MEHEHHMs JI1.6 J12.1
KHHETHYECKON SHEPTUH. J12.6
KoncepBaTuBHbIe u
HEKOHCEPBAaTUBHBIE CHJIBL.

IloreHnuanbHas  dHEprusa.  3akoH
COXPaHECHHUS SHEPTUHU B MEXAHUKE.

4.3 |Ymopyroe u Heympyroe coymapenus.| Cp. 20 OIIK-1, OTIK-2 | JI1.1 JI1.5
Hentpaneupiii  ymap. AOCOTIOTHO JI1.6 J12.1
HEYTIpyTuit ymap. AGcomoTHO J12.6
YNPYTHid ynap.

4.3 Wzyuenne 3aKk0HOB| JIab. 4 OIIK-1, OIIK-2| JIl1.1 JI1.5 Amnanmus
MOCTYIIATEIIFHOT'O JBYKCHHUS c JI1.6 JI2.1 KOHKDET -
MIOMOIIBIO MANIMHBI ATBY/A. JI2.6 M3 HBIX

N3yuenue JTUHAMUKU CHTYaIWit
BpaIaTeNsHOro JIBYDKCHUS c
roMoIIsi0 MasiTHrka ObepOexka.

MastHuk Makcsenna.

OmnpeneneHrne MOMEHTa UHEPIIUU TEJ
W TIpPOBEpKa 3aKOHA COXpaHEHUS

SHEPTHH.

IIpoBepka 3aKOHOB COXpaHEHHMS
HMITYJIbCa u SHEPrUA pu
COYIapeHUH Tedl.

Omnpenemnenne YCKOpeHHs

CBOOOIHOTO TANCHUS IIPH ITOMOIIU
MaTEMAaTHYECKOrO MasITHHUKA.
Omnpenenenne JMHAMHAYECKOM
BSI3KOCTH  JKHAKOCTH TIO METOIY
Crokca..




4.6

MOMEHT CHIBI M1 MOMEHT HUMITYyJIbCa
OTHOCHUTCJIIBHO HCIIOABHIXXHOI'O
Hadaja. 3aKOH HM3MEHCHUS MOMEHTAa
HUMITYyJIbCA. 3aKkoH COXpaHCHUA
MOMCHTAa HWMITYyJIbCA. J:[BI/I)KGHI/IG B
T10JIC ICHTPAJIbHBIX CHJI.

Cp.

20

OIIK-1, OTIK-2

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

Paznen 5. ITMUHAMUKA
BPAIIATEJIBHOT'O JIBKEHU A
TBEPIOI'O TEJIA

5.1

Crenenn cBoOoabl. OO000IIEHHEBIE
KOOPJIUHATEI. Yucno cTereHen
CBOOOJIBI TBEpIOro Tena. BpareHue
TBEPJIOrO Tella BOKPYT HEIOIBIKHOM
ocu. OCHOBHOH 3aKOH JUHAMHKH
BpAIaTEILHOTO JIBHXKCHUS TBEPIOTO
tena. Teopema lteitnepa. Ilmockoe
nBwkeHue. KuHeTnueckas dHeprus
BpalaTeaIbHOrO ABIKEHUS. PaboTa u
MOITHOCTh ~ MPH  BPAIIaTEIEHOM
nerkennd. Ilmockoe ABMKEHNE.

Cp.

15

OIIK-1, OIIK-2

JI1.1 JIL.5
JI1.6 J12.1
J12.6

Pazngen 6. MEXAHUYECKHUE
KOJIEBAHU A U BOJIHbI

6.1

Fapmonnyeckue KoJie0aHusl.
BekropHas JuarpaMmma
rapMOHHYECKOT0 KOJICOaHUsL.
KommnekcHas ¢opma peacTaBacHUs
kosnebanuii. Cnoxenue KoneOaHUI.
MatemaTrueckuit MAasITHUK.
[pyxunnbiii MasTHUK. CBOOOIHBIE
3aTyXaroIUEKOICOaHus.
BoinyxneHHbIE
Pe3onanc.BonHoBbie IIPOLIECCHI.
VYupyrue BOJIHBI B cpenax.
IIpoxonbHBIE M TONEPEYHBIE BOJHBIL.
YpaBHeHue Oeryuueit BOJTHBI.
dazoBas CKOpOCTb. Bonnosoe
YpaBHEHHUE. [Ipunnun
CyIepHo3ULIUH. [ pymmoBas ckopocTb.
Crosune BOJIHBL. 3BYKOBBIE
BouHbL. Dddext Jomepa.

KoJIeOaHus.

Cp.

10

OIIK-1, OTIK-2

JI1.1 JIL.5
JI1.6 J12.1
J12.6

Paznen 7. CTATHUCTHUYECKASA
OU3NKA 1 TEPMOJMHAMUKA

7.1

OCHOBHEBIE TIOHATHS
TEPMOJMHAMHUKA M CTaTUCTUYECKOMN
¢u3nKN. [lepBoe HAYaJo
TEPMOJMHAMHKU M U30MPOLECCHL

Jlek.

OIIK-1, OIIK-2

JI1.1 JIL.S
JI1.6 J12.1
J12.6

7.2

Bropoe Hauano TepMOAMHAMHUKH.
PeanbHbie ra3pl. @a3zoBble NEPEXOBL.
DJIeMEHTBI CTATUCTUYECKOW (DH3HUKH.

Cp.

10

OIIK-1, OIIK-2

JI1.1 JIL.S
JI1.6 J12.1
JI2.6

Pazzmen 8. DJIEKTPOCTATUKA

8.1

DNeKTpUYECKUA  3aps. 3aKkoH
KYJIOHa. Hanpsbxennoctb
aseKkTpudeckoro  monst.  [IpuHImn
CYNEpIIO3UINHT IEKTPHUUECKUX
ToJeH. ITotok BEKTOpa
HaIpPsHKEHHOCTH. Teopema
laycca.Pabota cun 37eKTpHUECKOTrO
TOJIA. TTorenmuan
ANEKTPOCTATUIECKOTO OJISL.
Mupkymsams BEKTOpa
HaANPSHKEHHOCTH. Teopema o
LUPKYITSIAH. CBs13b MEXTY
HANpsOHKEHHOCTBIO  3IEKTPHUYECKOTO
IOJIs1 ¥ MOTEHIMATIOM.

Jlek.

OIIK-1, OIIK-2

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

8.2

[IpoBoaHuK BO BHEIITHEM
3JIEKTPOCTATUYECKOM ToJe.
DJIEKTPUUYECKasi €MKOCTb. DHEprHsl

Cp.

10

OIIK-1, OTIK-2

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




3apsDKEHHOrO0 TPOBOJHMKA, CHUCTEMBbI
NPOBOAHUKOB UM KOHJEHCATOpa.
DOHeprust  DJIEKTPUUECKOro  MOJsl.
OOwvemMHast  IDIOTHOCTH ~ SHEPTUU
SJIEKTPUYECKOTO MOJISl B TUIJIEKTPUKE
U B BAKyyMe.

8.3

DNEeKTPUUECKUIA JTATIOND.
DNEeKTPUIECKOe noine JTUTIOJNSL.
[NonspHeie u HETOJISPHBIE
JIMDIICKTPUKH. [onspuzamus
JIIBJIEKTPUKOB. Bexrop
TIOJSIPU30BAaHHOCTH. HanpsiokeHHOCTh
AIIEKTPUYECKOTO 0TSt B
JIMDJIEKTPHKE. JuanexTprdeckas
npoHutaeMocts. Teopema ["ayccamms
nons B audJieKTpuke. CBsi3b BEKTOPOB
AIIEKTPHUYECKOTO CMEIICHUS,
HATPSHKCHHOCTH u
TIOJISIPU30BAHHOCTH. I'pannuHbIe
YCIIOBUS JUTst BEKTOpPOB
ANEKTPUYECKOTO CMEIICHUS u
HATPSHKCHHOCTH.

Cp.

OIIK-1, OTIK-2

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

8.4

ONeKTpOoCTaTUIECKOE nojie B
Bakyyme. 3akoH Kymnona. Teopema
I'aycca u ee IIPUMEHEHHUE.
[ToTeHnman 3J1eKTpUYECKOro MoJsl.

Cp.

OIIK-1, OTIK-2

JI1.1J11.4
JI1.5 JI1.6
JI2.1J12.2
J12.3J12.4
JI2.5 J12.6

Amnanus
KOHKpET -
HBIX
CcUTyaluin

8.5

OmnpeneneHue OTHOIIEHUS 3apsna
JIEKTPOHA K €ro Macce METOAOM
MarHeTpoHa.

HccnenoBanue 3eKTpOCTATHIECKUX
TIOJIEH.

Ompenenenne  pa®oTbl  BBIXOZA
3JIEKTPOHOB U3 METaJlIa.

CHsiTue KpUBOM HaMarHW4MBaHUA U
NETIM THCTEpe3nca C  IIOMOLIBIO
ocuuiuiorpada.

MN3yueHue  sABiIEHUS  B3aUMHOM
WH]TyKIUH.

JIa0.

OIIK-1, OTIK-2

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

Amnanus
KOHKpeT -
HBIX
cuTyanun

Paszien 9. [IOCTOSIHHBIN
DJEKTPUYECKUI TOK

9.1

VYcnous CYLLECTBOBaHUS
TIOCTOSIHHOTO JIEKTPUYECKOI'0 TOKa.
Cuila ¥ MIOTHOCTh TOKA. Y paBHEHHUE
HempepeIBHOCTH. 3akoH Owma mis
OJHOPOJHOTO yJacTka LETIH.
DNeKTPOBIDKYIIAs cuna u
HanpspkeHune. 3akoH Owma  mus
HEOJIHOPOAHOTO  y4JacTKa  LEMH.
IMpaBuna  Kupxroda.  IIpumeps
pacuera Pa3BETBIECHHBIX
UIEKTPUUECKUX IEeMeld C IOMOIIBI0
mpasun  Kupxrodpa. PaGora m
MOIIHOCTh TOKa. 3akoH Jxoyis-
JleHna.

Cp.

OIIK-1, OIIK-2

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

Pasnen 10. TIOCTOSIHHOE
MATHUTHOE IIOJIE

10.1

MarHuTHbII MOMEHT KOHTypa ¢
TOKOM. MaranTHast HHAYKOus. 3aKOH
Awmmnepa. 3akon buo-CaBapa
Jlanmaca. ITone mpsimoro Toka. Ione
KpyroBoro  Toka. Teopema 0
LIUPKYTANAN  BEKTOpa  MarHUTHOMN
naaykiuuy. Ilone conenompa. Ilone
TOpOHUIA. MarHuTHBIH IIOTOK.
Teopema I'aycca. Pa6ora
NepeMelleHNs NMPOBOJHUKA U PAMKH
C TOKOM B MAarHUTHOM TOJE.

Jlek.

OIIK-1, OITK-2

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




JletictBe MarHWUTHOrO TIOJNSI  Ha
JBIKymmiics 3apsia. Cuia JlopeHna.

10.2 |MarautHoe mone B BemectBe.| Cp. 4 OIIK-1, OTIK-2 [JI1.2J11.5 JI1.6
MarHuTHble ~ MOMEHTBI ~ aTOMOB. JI2.1 J12.6
HaMarHu4eHHOCTh M HANPSHKEHHOCTD
MarLHutHoro momsi. Teopema o
LUPKYJIS UK BEKTOpa
HaNpsDKEHHOCTH MAarHUTHOTO  ITOJISL.

Bunst MarHeTHKOB.
DeppoMarHeTUKU. IIpupona
(eppoMarseTusma.

10.3 [IlocrosnHoe MarHutHOe 1mone B| IIp. 1 OIIK-1, OIIK-2 | JI1.1JI1.4 Amnanus
Bakyyme. 3akoHsl  buo-Capapa- JI1.5 JI1.6 KOHKpET -
Jlanmmaca u  Awmmepa. Teopema o JI2.1J12.2 HBIX
LUPKYJIALUHA U €€ IPUMEHEHHUS. J2.3J12.4 CHTYaIHit

JI2.5 J12.6
Paznen 11. DJIEKTPOAMHAMUKA

11.1 |sIBnenue anexktpomaruutHoi|  Cp. 6 OIIK-1, OTIK-2 [JI1.2J11.5 JI1.6
WHAYKIUY. SIBJIEHHE CaMOMHAYKIHH. JI2.1 J12.6
Toxu mpu pasmblkaHuM Iemu. Toku
NpU  3aMBIKAHUM LENH. ODHEprHs
MarautHoro nosst.IlepBoe ypaBHeHnE
Makcsemna. Tok cMmemenusi. Bropoe
ypaBHeHue Makcsema. Tperbe u
4YeTBepTOe ypaBHEHHs1 MakcBesia.

[Tonnas cucrema YpaBHEHUI
Makceemia B auddepeHianbHon
dopme.

Paznen 12.
OJIEKTPOMATHUTHBIE
KOJIEBAHNA U BOJIHBI

12.1 |Dnexrpudeckuii KoneOaTeNnbHbIN Cp. 6 OIIK-1, OTIK-2 [JI1.2J11.5 JI1.6
koHTYp. @opmyna Tomcona. JI2.1J12.6
CB0OO/IHBIE 3aTyXalOIIHe KOIeOaHusl.

J1oOpoTHOCTH KOJIEOATEIBHOIO
KOHTYpa. BeIHyXIeHHbIE
aNeKTpuueckue koaebanusa. Meron
BEKTOPHBIX JHarpamMm. Pe3oHaHCHBIE
SBJICHHS B KOJI€OATENEHOM KOHTYPE.
Pe3oHaHc HanpsKeHUi U pe30HaHC
TOKOB.

12.2 [Nony4yeHue MEKTPOMArHUTHBIX Cp. 7 OIIK-1, OTIK-2 [JI1.2J11.5 JI1.6
BoiH. [1Ikana 37eKTpOMarHUTHBIX JI2.1J12.6
BOJH. U3nyuenue numnois.

[MpumMeHeHue MEKTPOMArHUTHBIX
BonH. {uddepenipanpaoe
ypaBHEHHUE HIIEKTPOMAarHUTHON
BOJIHBI. DHEPTUs dJIEKTPOMATrHUTHBIX
BOoJH. Bekrop YmoBa — IloliHTHHra.
Pazgen 13. TIOJJTOTOBKA K
SAHATUAM

13.1 IToaroroBka K JIEKIIMOHHBIM Cp. 4 OIIK-1, OTIK-2 |J11.1 JI1.2J11.5
3aHATHSIMH. JI1.6 J12.1

JI12.6

13.2 |IloaroroBka K 1a0OpPaTOPHBIM Cp. 8 OIIK-1, OTIK-2 [JI1.1 JI1.2J11.5

paboram. JI1.6 J12.1
JI2.6 M2
13.3 |[loaroroBka K MpaKTUIECKIM Cp. 4 OIIK-1, OIIK-2| JIl1.1 JI1.4
3aHATHSIM. JI1.5 J11.6
J12.1J12.2
J12.3712.4
JI2.5 J12.6

13.4 |IloAroToBKa U BEINOITHEHHE IBYX Cp. 15 OIIK-1, OIIK-2 | JI1.1 JI1.4

KOHTPOJIBHBIX padoT JI1.5 JI1.6
JI2.1J12.2
J12.3712.4

JI2.5 J12.6




Paznen 14. OIITUKA

141

CBer Kak 3JIEKTpOMAarHUTHas BOJHA.
OtpaxxkeHue u MIPEJIOMIICHUE
3JIEKTPOMArHUTHBIX BOJIH Ha TPAHUILIE
paszzaena nByx cpen. ['eomerpuueckas
ontuka. I[loHsTHE CBETOBOro iyda.
3aKOHBl TE€OMETPUUECKON OMNTHKHU.
HenTpupoBanHbie ONTHUYECKUE
cucremsl. JIunH3sl. dopmyna TOHKOMH
JIUH3BI.

Cp.

OIIK-1, OTIK-2

JI1.3J11.5 J11.6
JI2.1 J12.6

14.2

Wnrepdepenms CBeTa.
KorepeHntHOCTB. OnsIT IOmnra.
WnrtepdepeHnns B TOHKHUX IJIEHKAX U
IUTACTHUHKAX.

JIek.

OIIK-1, OIIK-2

JI1.3J11.5 J11.6
J12.1 J12.6

[Ipobnem-
Hast JIEKITHUsI

14.3

Hudpaxums CBETA. [punin
I'oifrenca-®penens. Meron  30H
@penens. Judpaknus Dpenens Ha
KpyIJIOM  OTBEPCTUM U JIUCKE.
Hudpakius dpaynrodepa Ha mienn
1 TUQPaKIMOHHON pelieTKe.

Cp.

OIIK-1, OIIK-2

JI1.3J11.5 J11.6
J12.1J12.6

144

[onspuzanus CBeTa. Amnanus
MOJSIPU30BAHHOTO  cBeTa.  Bumsl
nojspusauuu. ECTECTBEHHBIM CBET.
[ony4yeHne MoNsIpU30BaHHOIO CBETA.
3axoH bprocrepa. 3akon Maitoca.

Cp.

OIIK-1, OTIK-2

JI1.3J11.5 J11.6
J12.1J12.6

14.5

Bsaumogeliicteme cBeTa C
BewectsoMm.  [lucnepcus  ceeTa.
DNEeKTPOHHaA Teopua AUCNepcun.

Cp.

OIIK-1, OTIK-2

JI1.3JI1.5 J11.6
JI2.1J12.6

14.6

Wnrepdepenust CBeTa.
KorepentHocTs. OnsIT IOwnra.
Wnrepdepeniiys B TOHKUX IJICHKaX U
IUIACTHHKAX.

IIp.

OIIK-1, OTIK-2

JI1.3J11.4 JI1.5
JI1.6 J12.1
J12.4 J12.5

JI2.6

Amnanus
KOHKpET -
HBIX
CUTyallun

Pazzen. 15.3JIEMEHTBI
CIIEIMAJIBHOM TEOPHU
OTHOCHUTEJIbHOCTU

151

[peo6pazoBanus ["anmnes. [punimn
OTHOCHUTEIIBHOCTU Tamues.
IToctynatet TEOpUHU
oTrHOocuTenbHOCTH. [IpeoOpasoBanHus
Jlopenmna. 3aKkoH CIIO’KEHUS
CKOpOCTeH B PESITUBUCTCKOM
MexaHuke. Macca B HBIOTOHOBCKOHU H
PEISATUBUCTCKOMN MeXaHHKE.
OHeprus, HMITYIIBC B
PENSATUBUCTCKOMN MEXaHHKE.
OcHoBHOE ypaBHEHHE
PENSATUBUCTCKOMN JMHAMUKH.
Kunernueckas SHEPTUs
PENSTUBUCTCKON YaCTHIIBL.

Cp.

OIIK-1, OIIK-2

JI1.3JI1.5 JI1.6
JI2.1J12.6

Pazpen 16. SJIEMEHTBI
KBAHTOBOUW ®U3NKN

16.1

KBanToBas onruka.

Jlek.

OIIK-1, OITK-2

JI1.3J11.5 J11.6
JI2.1 J12.6

[Ipobnem-
Hasl JICKIHSI

16.2

DIIeMEHTHI KBAHTOBOM MEXaHHUKH.

Cp.

OIIK-1, OITK-2

JI1.3J11.5 J11.6
JI2.1 J12.6

16.3

3aKOHBI TEIUIOBOI'0 H3TTYYCHHSL.
dotorddext. Dpdexr Komnrona.

IIp.

OIIK-1, OITK-2

JI1.3J11.4 JI11.5
JI.6 J12.1
J12.4 J12.5

JI2.6

Amnanus
KOHKPET -
HBIX
CUTYaIHMI

Pazzen 19. SJIEMEHTBI SJIEPHOM
OU3NKU 1 PU3NKN
SJIEMEHTAPHBIX YACTUILL

19.1

DIJIeMEHTHI (1)I/IBI/IKI/I ATOMHOTI'O sgapa 1
(1)I/IBI/IKI/I OJICMCHTAPHBIX YaCTHIL.

OIIK-1, OTIK-2

JI1.3J11.5 J11.6
JI2.1 J12.6

Pazpmen 20. IOATOTOBKA K
SAHATUAM




20.1 [IToaroroBka K JEKIIHOHHBIM Cp. 2 2 OIIK-1, OIIK-2 (J11.3J11.5 J11.6
3AHITUSIMU. JI2.1 J12.6

20.2 |IloaroroBka K MPaKTHYECKHM Cp. 2 2 OIIK-1, OIIK-2 [JI1.3J11.4 JI1.5
3AHITUSIM. JI1.6 J12.1
J2.4 J12.5

J12.6

20.3 IloaroroBka ¥ BBEIIOJIHEHHUE OTHOHU Cp. 2 19 OIIK-1, OIIK-2 (J11.3J11.5 J11.6

KOHTPOJILHOH PabOTHI JI2.1 J12.6
5. ®OHI OUEHOYHBIX CPEACTB AJIA ITPOBEJAEHM A [TPOMEXXYTOYHOI ATTECTALIMN OBYYAIOIINXCS T10
JUCHUITJIMHE (MOAYJIIO)

5.1. HepequL KOMHeTeHHI/Iﬁ C YKa3zaHUEM OTAIIOB UX (I)OpMI/IPOBaHI/IH B IpoHecce OCBOCHUA O6pa30BaTeJ’ILHOﬁ IporpaMmbl

OCHOBHBIMH 3TamaMd (OPMHUPOBAHHS KOMIIETCHIIMII B paMKaxX JHMCHUIUIMHBI BBICTYIIAeT MOCIENOBATEIIbHOS H3y4YCHHE
COZIepYKaTENbHO CBS3aHHBIX MEXY COOO0M pa3nesioB (TeM y4eOHbBIX 3aHATHIl), KOTOpbIe OTPaXXEHbI B pasjene 4.

Mannua OIICHKH pe3yJ/ibTaTOB Oﬁy‘IEHI/lH o JMCHMIIJIMHE

OneHouHbIe cpeacTBa/¢opMbI KOHTPOJIS
Kon Ilnanupyemble pe3yabTaThl 00y4eHUs o N Pasbop u
tuet 1o | [Toaroros- aHaJm3
KOMIIETCHII (mokaszaTeju OUEHUBAHUSA Omnpoc no | Tecrosoe Ha6opato HKa Kontposns- KOHKDCT Ok3amen/
7871 KOMIIeTeHIHii) TEOpHUU 3aJlaHnE . paTop Has pabora p 3a4eT
HOH paboTe| IoKIaI0B HBEIX

CUTYyauui
3naer + + +
OIIK-1 [|YMmeer + + + +
Buageer + +
3naer + + n
OIIK-2 |Ymeer + + + +
Baaneer + +

5.2 Onucanue nokasareJiei u KPpUTEPpUEB OLHCHUBAHUS KOMIIeTEHIM HA Pa3/IMYHBIX JTallax ux (l)OpMPlpOBaHl/lﬂ, OIMUCaHHuE
IIKaJl OHCHUBAHUA

KPUTEPUH ®OPMHUPOBAHMUSA OLIEHOK I10 TEKYIHEMY KOHTPOJIIO (OITPOC I1O TEOPUN)

«OTan4Ho» (5 6aJIOB) — MONYYAIOT O0YJYarOLIKeEcs ¢ IPABUIIBHBIM KOINYECTBOM OTBETOB HA 3aaBacMble BOIIPOCH! — HE MEHEe
95% ot ob1iero 00bEMa 3aJaHHBIX BOIPOCOB.

«Xopowuo» (4 6ana) — Nony4aroT 00yJaroecs ¢ NPaBUIbLHBIM KOJMYECTBOM OTBETOB Ha 3a/laBaeéMble BOIPOCHI — HE MEHee
75% ot obuiero o0bEMa 3aJaHHBIX BOIPOCOB.

«Y10BJI€eTBOPUTENBHO» (3 6ajia) — MOIy4aroT 00yJaroIecs ¢ MPaBUIHHBIM KOJHMYECTBOM OTBETOB Ha 3a7[aBaeMbI€ BOTIPOCHI
— He MeHee 50% ot o01ero o0bEMa 3aJaHHBIX BOIPOCOB.

«HeynosaerBopurebHo» (0 6ayII0B) - MOMy4ar0T 00yYArOIIKECs ¢ MPAaBUIHHBIM KOJINYECTBOM OTBETOB Ha 3a/1aBaeMble
Bompocs! — MeHee 50% oT obuiero o0bréMa 3afaHHBIX BOIIPOCOB.

KPUTEPUU ®OPMUPOBAHHUA OIIEHOK IO BHIITOJHEHUIO TECTOBBIX 3AJIAHUA

«OT1auuHoy» (5 6aJII0B) — MONYYalOT 00YYAIOIIUeCs C MPABUIBHBIM KOJHMUYECTBOM OTBETOB Ha TecTOBbIe Bompockl — 100 — 90%
oT obmIero oobEMa 3aJaHHBIX TECTOBBIX BOIPOCOB.

«Xopouio» (4 6aia) — MOIy4aroT 00yYArOUIHECs C PABUIBHBIM KOJIHYECTBOM OTBETOB Ha TeCTOBbIE Bompockl — 89 — 70% ot
obmrero 00b€Ma 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«Y10BJIEeTBOPUTENBHO» (3 6alura) — MOIydaroT 00yJaromuecs ¢ IPaBUIBHBIM KOJHMYECTBOM OTBETOB HA TECTOBBIC BOIPOCHI —
69 — 40% ot obmero 0ObEMa 3aJaHHBIX TECTOBBIX BOIPOCOB.

«HeynosiaerBopureasno» (0 6amioB) - momydaroT oOydYaromIpiecss ¢ MPaBHIHHBIM KOJIMYECTBOM OTBETOB HA TECTOBEIC
BoIpockl — MeHee 39% ot o01mero 00bEémMa 3aJlaHHBIX TECTOBBIX BOIIPOCOB.

KPUTEPAUU ®OPMUPOBAHUSA OIIEHOK ITO 3AIIIATE JIABOPATOPHOM PABOTBI

«3a4YTeHo» MOITYJaloT 00YJaIOIIHecs, BRITIONHUBIINE Bce QPI3UUECKUEC U3MEPEHHUS B COOTBETCTBHE C TPEOOBAHHMSAMH JIaOOPATOPHOM
paboThl, TPaBWIFHO BHIIOJHHUBIIME BCe HEOOXOOMMBIC pacdyeTbl Mo 00paboTKe pe3yNbTaTOB H3MEPEHHH B COOTBETCTBHE C
TpeOOBAHUSAME JTA0OOPATOPHOI pabOTHI, 0O OPMHUBIIKE OTUET O BHITOTHEHUH JTA00PAaTOPHOIM pabOTHl B COOTBETCTBHUH C MPEIBSIBIIEMBIMU
TpeOOBaHMAMHU, B KOTOPOM MPEICTAaBICHBI BCE PE3yIbTaThl H3MEPEHHH, CAeNaHbl Bce HEOOXOAMMBIE pacueThl 0e3 apu(METHICCKHX
ommbOoK, caenaHpl 0000IIAroIIe BEIBOAKI, 4 TAK)KE TpaMOTHO oTBeTHBIIHe Ha 60% 1 Oolee TEOpEeTHIECKHUX BOIIPOCOB IMpPEmogaBaTess
I10 TeM€ JaHHOW J1abopaToOpHOH pabOTHI.

«He3auteHo» mnomy4aroT oOydJaromyecs, He BBIIOJHHUBIINE Bce (GHU3MUYECKHE H3MEPEHHS B COOTBETCTBHE C TpPEOOBAaHHMAMH
nmabopaTtopHOW paboTHI, MO0 HE BBHIOIHUBIINE NPABWIBHO BCE HEOOXOOMMBIE pacdeThl 1O 0OpabOTKe pe3ynbTaToB M3MEpEHHH B
COOTBETCTBHE C TpeOOBaHMSAMH JIaOOpaTOpHOH paboThl, 1MO0 HEe O(GOPMUBIINE OTYET O BBHINOJHEHWH JaOOpPaTOpHOW paboThHl B
COOTBETCTBHH C MPEABSIBIIEMBIMH TPEOOBAHUSIMH, JTHOO He oTBeTHBIINE Ha 60% 1 OoJee TeOpeTHIECKUX BOIPOCOB MIPENOAABATENs MO
TeMe JaHHOW J1abopaTopHOI paboTHI.

KPUTEPUU ®OPMUPOBAHUA OIIEHOK 11O MIOAT OTOBKE JOKJIAOB
«OT1auyHo» (5 6annoB) — OOydJAIOIIMICS ITOKa3as IMTyOOKHE 3HAHWS MaTepHasia 10 TOCTaBJICHHBIM BOIPOCAaM, IPaMOTHO,
JIOTUYHO €r0 M3J1araeT, CTPYKTYPHUPOBAJ U ACTAIM3UPOBa HH(pOpMaIHio, HHGOpMAaIHs IpecTaBiIeHa B IepepadOTaHHOM BHJIE.
«Xopomo» (4 Gayuta) — o0ydJalOmMIiCs TBEPJO 3HAET MaTepuall, TPaMOTHO €ro M3JIaraeT, He JOMYCKAaeT CyHNIECTBEHHBIX




HETOYHOCTEH B OTBET HA BONPOCHI, NPEACTaBISAECT HAMIAJHBIA MaTepHal, IOMOTAOMUNA CIyIIATeNsIM 3allOMHUTh OCHOBHBIE ITyHKTHI
BBICTYIIICHHUS.

«YnoBiaeTBopuTeabHO» (3 O6ata) — oOydaroumiics UMeeT 3HaHUSI OCHOBHOTO MaTepHaja 110 IOCTaBIEHHBIM BOIIPOCaM, HO He
YCBOWJI €T0 eTaJeH, JOIMYCKaeT OTAEIbHbIE HETOUHOCTH.

«HeynoBaersopureasHo» (0 0auioB) — oOydaromuiicsi JomycKaeT rpyOble OmMOKH B OTBETE HA ITOCTAaBJICHHBIE BOIIPOCHI,
JIEMOHCTPHUPYET OTCYTCTBUE HEOOXOMMON HH(OPMAIINH B TIPE3CHTALIUH.

KPUTEPUU ®OPMUPOBAHUS OHEHOK 1O BBITOJHEHUIO CAMOCTOSATEJBHBIX KOHTPOJIBHBIX PABOT

«OT1auaHo» (5 6ayuIoB) — cTaBUTCS 32 PabOTY, BHIIOIIHEHHYIO MOJIHOCTHIO 0€3 OIMIMOOK M HEJTOYETOB.

«Xopomo» (4 G6amna) — craBuUTCs 3a paboTy, BBHIIOJIHEHHYIO IMOJHOCTHIO, HO NIPH HAIMYWH B HEH He Ooiee OIHON Herpyooi
OLIMOKHK U OTHOTO HeJloueTa, He Ooree TpeX HeJJ0UETOB.

«YnoBiaerBopuTeabHo» (3 Oamra) — craBuTCs 32 paboTy, ecny OOYdJalOIIUICS NMPaBWIBHO BBIIONHWI HE MeHee 2/3 Bceit
paboTHI WM OMYCTHIT He Oojiee OMHOM TpyOOi OMIMOKW M JBYX HEJAOYETOB, He Oojiee OMHON TpyOOil M OTHOW HErpyOoil OmuOKH, HE
Ooree Tpex HErpyObIX OMHUOOK, OJHOM HErpyOOi OMIMOKM U BYX HEZOYETOB.

«HeynosiierBoputesibHO» (0 0amioB) — CTaBUTCS 3a pabOTy, €CIIM YUCIO OMIMOOK W HEAOYECTOB MPEBBICHIO HOPMY JUIS
OLIEHKH 3 WIIM NPAaBHIBHO BBINIOJIHEHO MeHee 2/3 Bcel paboThI.

Buaer ommbok:

- rpyOble OMMOKK: He3HAHNE OCHOBHBIX TIOHATHH, paBmil, GOPMYIT; He3HAHHE MPUEMOB PEIleHHs (HU3UUECKUX 3a71a4; OIIHOKH,
MOKa3bIBAOIINE HEMPABUILHOE TIOHUMAaHKE YCIOBHUS MPEITOKEHHOTO 3aIaHHUSL.

- HerpyObIe OMIMOKK: HETOYHOCTH (HOPMYITHPOBOK, OMPEICICHHUIT; HEPAIIMOHABHBIN BEIOOP X0/1a PELIICHHSI.

- HEJIOUETHI: HepallMOHAJIbHBIC TIPUEMBI PEIICHUS 3a1a4; aprupMETHICCKHE OMMOKK B BHIYMCIICHHUSX, €CITH 3TH OIIHOKK Ipy0o HEe
HCKa)KAIOT PEabHOCTh MOMYYSHHOrO Pe3yNbTaTa; OTACIbHBIC MOrPEIIHOCTH B (DOPMYIHPOBKE BBIBOIOB IO PE3YAbTATAM PEIICHUS;
HEOPEKHOE BHIMOTHEHUE 33 aHHs.

KPUTEPUU ®OPMHUPOBAHUSI OLIEHOK I1O PABEOPY KOHKPETHBIX CUTYAIIAM

«OT1auuHo» (5 OawioB) — OOydalOIIMKCS PAacCMAaTPUBACT CHTYallMI0 Ha OCHOBE IIEJIOCTHOTO TIO/IXO/a M IMPUYHHHO-
CJIE/ICTBEHHBIX CBsi3el. DPQPEKTHBHO PaclO3HAET KIIFOUEBbIE MPOOIEMBI 1 ONPEENIeT BO3MOXKHbIC IIPHYUHBI X BOZHUKHOBEHUSL.

«Xopomo» (4 6amna) — oOyJaroNIMics AEMOHCTPUPYET BBICOKYIO MOTPEOHOCTh B JOCTHXEHUH ycniexa. OrnpezenseT TiIaBHyo
1eJIb U MOJIIEIH, HO HE YMEET PAaCCTaBIISATh IPUOPUTETHI.

«YnoBiaerBopuTedabHo» (3 0Oamuia) — oOOydaroIIMiiCs HAaXOMUT CBSI3M MEKAY MAaHHBIMH, HO He crocobeH o000marh
Ppa3HOpoHYIO HH(OPMAIIHIO M Ha €E0CHOBE Npe/IaraTh PelIeHus! MOCTABICHHBIX 3a1a4.

«HeynoBiersopuresbHo» (0 0auioB) — o0y4daromuyiics HE MOXXET YCTAHOBUTH JUIsi CeOsl M JPYrHX HANpaBlICHHE M MOPSIOK
NeCTBU, HEOOXOIUMBIE JUIS JOCTIKEHHUS LIETIH.

KPUTEPUU ®OPMUPOBAHHUA OIIEHOK 1O UTOI'OBOMY KOHTPOJIIO B PAMKAX ITPOMEXKY TOYHOM
ATTECTAIIUU B ®POPME 3K3AMEHA

K wuroroBoMy KOHTPONIO MAONMYyCKAalOTCA OOy4aroliuecs, BBHINONHMBIIMEG U 3alUTHBIIME J1a0opaTopHBIE pPadoTHI,
NpeNyCMOTPEHHbIE Y4eOHBIM IUIAHOM HampasieHus moaroropku 23.05.03; a Tawoke BbImoiHUBLIME Oonee 60% 3amaHuil 1o
caMoCTOsTeNbHOM paboTe Ha 1 u 2 Kypcax.

«OTam4yHo» (5 6amwioB) — OOydaroOmMiACS NEMOHCTPHPYET 3HAHHE BCEX pa3leNioB HM3ydaeMOl TUCHUIUIMHBL COJEpIKaHHE
0a30BBIX MOHATHH M (YHOAMEHTAJBHBIX MNPOOJIEM; YMEHHE H3JIaraTb NPOTrpaMMHBIA MaTepual C AEMOHCTpaledl KOHKpPETHBIX
npuMepoB. CBOOOTHOE BIIQJCHHE MAaTepHANIOM MOJDKHO XapaKTepPH30BaThCS JIOTHUYECKOH SCHOCTBIO M UYSTKUM BHIEGHHEM ITyTeH
NPUMEHEHHUS MTOTYYESHHbIX 3HAHHUH B IPAKTHYECKOI IesSTeIbHOCTH, YMEHHEM CBS3aTh MaTepHall C APYTUMH 00IacCTAMH 3HAHUSL.

«Xopowo» (4 6ana) — oOyJaronuiics JeMOHCTPUPYET 3HAHHUS BCEX Pa3/IeNIOB M3ydaeMOi AUCIUIUIMHEI: COIepKaHHe 6a30BhIX
HOHATHH M (yHIaMEHTaJIBHBIX MPoOJeM; IPHOOpeNT HEOOXOIUMBIE YMEHUS W HAaBBIKH, OCBOMJI BOIPOCHI MPAKTHYECKOIO NPUMEHEHHS
NOJTyYeHHBIX 3HAHUM, HE IOMyCTWI (DaKTHYeCKHX OIIMOOK IPHU OTBETe, AOCTaTOYHO IIOCAENOBATEIFHO M JIOTHYHO H3Jaraer
TEOPETUYECKUI MaTepHal, JOIyCcKast JIMIIb He3HAUUTENIbHbIC HAPYIIEHHS II0CIEA0BATENEHOCTH U3JIOXKEHH U HEKOTOpble HETOYHOCTH.
Taxum 00pa3oM JaHHAast OLIEHKA BBICTABIIETCS 32 MPaBHJIBHBINA, HO HEOCTATOYHO MOIHBII OTBET.

«Y10BJIETBOPUTEJIBHO» (3 Oamra) — oOydarommiics AEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3eNIOB MPOrPaMMBbl H3Y4aeMOro
Kypca: ero 0a30BBIX MOHATHH W (YHOAMEHTAIBHBIX mpobieM. OOHAaKO 3HAHWE OCHOBHBIX IIPOOJeM Kypca HE MOAKPEIUIIIOTCS
KOHKPETHBIMH MPAKTHYECKUMH IIPUMEPaMHU, He TIOJTHOCTBIO PACKPHITa CYIIHOCTH BOIIPOCOB, OTBET HEIOCTATOYHO JIOTHYCH U HE BCeraa
NOCTIeZIOBATENIeH, AOIYIIEHbl OIIMOKH M HETOYHOCTH.

«HeynoBiaeTBopuTebH0» (0 6ayIOB) — BBICTABISIETCS B TOM CIIydae, KOrJa OOyJalomuics TEMOHCTPUPYET (hparMeHTapHbIE
3HaHUS OCHOBHBIX Pa3JeJIOB MPOrpaMMBl H3y4aeMoro Kypca: ero 0a3oBBIX MOHATHH M (yHAAMEHTAIBHBIX Npo0ieM. Y 5K3aMEeHyeMOro
crabo BBIpa)keHa CIIOCOOHOCTH K CAMOCTOSITENEHOMY aHAJHTHYECKOMY MBIIUICHUIO, UMEIOTCS 3aTPYIHEHUS B M3JIOKCHUH MaTepHaa,
OTCYTCTBYIOT HEOOXOOMMBIC YMEHWS W HABBIKH, JONYIIEHBI IpyOble OIIMOKM W HE3HaHHE TEPMUHOJIOTMH, OTKa3 OTBeYaTh Ha
JIOITOJIHUTENNBHBIE BOIPOCHI, 3HAHHE KOTOPBIX HEOOXOIMMO JIJIsl IONTyIEHHUS MTOOKHUTETBHON OLISHKH.

KPUTEPUU ®OPMUPOBAHHUSA OIIEHOK IO HTOIOBOMY KOHTPOJIIO B PAMKAX ITPOMEKYTOYHOM
ATTECTAIIMU B ®OPME 3AYETA

«3auTeHo» - OOydaroOmuiics AEMOHCTPHPYET 3HAHHE OCHOBHBIX pa3JeloB MPOrpaMMbl M3Y4aeMOro Kypca: ero 0a3oBbIX
MOHATHI U (PyHIAMEHTAIBHBIX MPOOJIEM; MPHOOpEN HEOOXOIMMbIE YMEHHS W HABBIKH, OCBOMJI BOIIPOCHI NMPAKTUYECKOTO NMPUMEHEHHS
MONYYEHHBIX 3HAHWH, HE JIOMYyCTWI (PaKTHYECKHMX OMMOOK MpPH OTBETE, JOCTATOYHO IIOCIEJOBATEIbHO M JIOTMYHO H3JIaraer
TEOPETHIECKNI MaTepHal, A0ITyCcKasl JINIIb He3HAYUTEeIbHbIE HAPYIICHNS 1TOCIIEe0BATEIHbHOCTH U3JIOKEHNS U HEKOTOpPBIE HETOYHOCTH.

«He3auTeHo» - BBICTaBISCTCS B TOM Ciydae, KOrja OOydaroIIuicsi AEMOHCTPUpPYET (parMeHTapHbIe 3HAHUS OCHOBHBIX
pa3zaenoB MporpaMMbl H3y4aeMoro Kypca: ero 0a30BbIX HOHITHH M (QyHIaMEHTAIbHBIX MpolieM. Y 3K3aMeHyeMoro ciabo BRIpa’keHa
CHOCOOHOCTh K CaMOCTOSITENEHOMY AHAIUTHYECKOMY MBIIUICHUIO, UMEIOTCSl 3aTPyIHEHHUs B HM3JIOKEHHHM Marephaia, OTCYTCTBYIOT
HEoOXOANMBIE YMEHHS W HABBIKH, JOMYLICHBI TpyOble OMMOKKM M HE3HAaHWE TEPMHMHOIOTHM, OTKa3 OTBEYaTh Ha JIOMOJHHUTEIbHBIE
BOIIPOCHI, 3HAHWE KOTOPHIX HEOOXOANMO /TSI OTYUCHHMS TTOJIOKHUTEIEHOM OLIEHKH.

5.3 TunoBbie KOHTPOJIbHBIE 33aJaHUSI MJIU HHbIe MATePUAJIbl, HEO0XOAUMbIE [JIsl OleHKU 3HAHUI, YMEeHHU I, HABBIKOB M (MJIH)
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HNEPEYEHBb BOITPOCOB K DK3AMEHYHAIKYPCE
CucreMma otcuera. [IpolineHHbIN TyTh U NepeMelieHue. Pannyc BEKTOp, BEKTOp CKOPOCTH, BEKTOP YCKOPEHHUS U CBS3b MEXIY|
HuMH. CpeHss CKOPOCTh U Cpe/lHee YCKOpeHre. TaHreHIMaIbHOE 1 HOPMAIbHOE YCKOPEHHS U UX CBS3b CO CKOPOCTBIO.
JIBI>KeHHE 4YacTHLBI 110 OKPYKHOCTH. BEKTOpsl yria NMoBOpOTa, YIVIOBOW CKOPOCTH M YINIOBOrO ycKopeHHs. CBs3b MeXny|
YIJIOBBIMH W IMHEHHBIMU BENMYNHAMU.
Ilepserit 3akoH Herotona. ITonsitue maccel. Bropoit 3akon HetotoHa. Ilonsrue cunsl. Cnoxxenue cun. Tperuit 3akoH HerotoHa.
I'paHuUIIBI MPUMEHNMOCTH KIIACCHYECKOT'0 CIIOC00a OMUCAHMS JIBYKCHUSI YaCTHII.
OCHOBHBIE CUJIBI B MEXAHUKE: CHUJIBI BCEMUPHOTO TSATOTEHUSI, CHJIbI TPEHUS CKOJIBKEHHUS, CUJIbl CONIPOTUBIICHNUS, YIPYTUE CHUIIBL.
3aKOH U3MEHEHUsI U COXPAHEHUS UMITYJIbCa MEXaHUYECKON CHUCTEMBI.
Hentp macc. OCHOBHOM 3aKOH MOCTYNATENBHOIO ABMYKEHHS LIEHTpa Macc.
YpaBHeHUE ABIKEHUS Tejla IEPEMEHHON MacChl.
3aKoH U3MEHEHMS] KHHETHYECKOM YHEPTHU CUCTEMBL. PaboTa 1 MOLITHOCTb.
KoHcepBaTuBHBIE (TTOTEHIMATBHBIE) W HEKOHCEpPBATUBHBIE Cwibl. lloreHnmanbHas SHeprus. CBsi3b MEXIy HOTCHIIUAJIHHOU
SHEpPTUel U CUJIoH.
3aKOH U3MEHEHUs U COXPAHEHHUS MOTHOM MEXaHN4eCKOM SHEPrUH CHCTEMBI.
MoMeHT uMITyJbca MaTepHaJbHONM TOYKH. MOMEHT MMITyJbCa MEXaHMYECKOH cucTeMbl. MOMEHT cuibl. MOMEHT MMITyJbca U
MOMEHT CUJIBI OTHOCHUTEIBHO OCH.
3aKOH U3MEHEHHS U COXPAaHEHUS MOMEHTA UMITYJIbCa MEXaHUYECKOH CHCTEMBI.
LleHTpanbHOE CTOJIKHOBEHHE NBYX 4acTUIl. AOCONIOTHO yNMpyroe W aOCOJIOTHO HEYNPYroe CTONKHOBeHHE. CKOPOCTH YacTHIL
MocJI€ CTOIKHOBEHUS.
OCHOBHO# 3aKOH BpalllaTeIbHOr 0 JBM)KEHHUS TBEPAOro Tella BOKPYT HETIOABUKHOM OCH.
Omnpenenenue MmomeHT uHepuuu. Teopema Illteitnepa.
MowmeHT HHEPILHHU TOHKOI'O CTCPKHA OTHOCUTEIILHO OCH, HepHeH}IHKy_]’[HpHOﬁ CTCPIKHIO.
MoMeHT MHepIH OIHOPOJHOIO AWCKA, OTHOCHTENBHO OCH, NMEPIEHIUKYISPHOI IIOCKOCTH AWCKA U MPOXOISIIEH depe3 ero
LEHTP.
MoMeHT HHepIMK OTHOPOAHOTO IIapa, OTHOCUTENBHO OCH, IPOXOSIEH uepes ero HeHTp.
Kunerndeckas sHeprus BpamaTeabHOro JBIKEHHUS TBEPIOro Tefa.
WneanvHas sxunkoctb. CTallMOHApHOE TEUEHUE WJCATbHOM J>KUAKOCTU. YpaBHeHue bepHymiu. Bsiskas sxuakocTs. CHIibl
BHYTPEHHETO TPEHHUSI.
[punuun orHocutenbHocty [amunes. [IpeoOpasoBanus [Nanmes. [IpMHIMIT OTHOCHTENBHOCTH B PENSATHBHCTCKOM MEXaHHKE.
INpeobpa3zoBanus JlopeHua i KOOPAUHAT U BPEMEHHU U UX CICICTBHS.
PenstuBucrckuit umnyinsce. [Tonnas sHeprust yacTuipl. JJuHaMUYeCKUe U CTAaTUCTUYECKUE 3aKOHOMEPHOCTH B (DH3HKeE.
Hedopmarust npoponabHOro pactspkeHust (cxarusi) TBepnoro Tena. Hampsbkenue. OtHocutenbHoe yuiuHenue. Koagduumenr
yrpyrocti. Momynb FOnra. 3akon ['yka ans pactsokenus (cxatus). ledopmaiust ciBura TBepIoro tema.
Omnpenesnenue KonebaHUil B MEXaHUUECKOH cucreme. ['apMoHMueckue KoneOaHus. YpaBHEHHE FAPMOHUYECKUX KOJEOaHUI U ero
pemrenue. ['eomerprueckas HHTEpIPETALNSA TAPMOHIYECKUX KOJICOaHUH.
dopmyrna crokeHHs BYX TAPMOHHUUECKHUX KOlleOaHHH.
[IpyxuHHBIN 1 MATEMATHYECKUI MASITHUKH.
Du3nyecKuil MasTHUK.
VYpaBHEeHHe 3aTyXaloluX TapMOHMYECKUX KOJeOaHWH M ero pelieHde. YCIIOBHE CYIIECTBOBAHHS 3aTyXaloIIMX KOJeOaHHH.
XapaKkTepUCTUKH 3aTyXaloIMX KojeOaHWil: dYacTtoTa, NEepuofm, KOdQQHUIMEHT 3aTyXaHUs, JOrapuGMUYECKHH ITEeKpeMEHT
3aTyXxaHus, JOOPOTHOCTb.
YpaBHeHHe BBIHYK/ICHHBIX KOJIEOaHUH MMOJ] IEHCTBHEM TapMOHUYECKH N3MEHSIOIICHCS BHEIITHEH CUIIBI U €T0 PellIeHHe.
SBnenue pesonanca. PesonaHncHas 4acrora.
Bonnossle nBmwkenus. [Inockas cuHyconganbHas BonHa. berymue u crosuue BonHbl. YacToTa, AIMHA BOIHBI, BOTHOBOW BEKTOD,
(hazoBasi CKOpOCTb.
[Ipenmer TepmoanHaMuku. OCHOBHBIE MOHSTHUS M ONPEICICHUS] TEPMOANHAMHUKN (MaKpPOCKONMYECKasl CUCTEMa, BHYTPEHHHUE U
BHEIIHWE IIapaMeTphl, COCTOSHHE, DPABHOBECHE, PABHOBECHBIE M HEPABHOBECHBIC COCTOSHHS, IIPOLECC, PABHOBECHBIE U
HEpaBHOBECHBIE TPOIIECCHI).
OOmmee Hauano TepMonuHaMuKy. [ToHATHE SMITUPHYECKOI TeMIepaTyphl.
OCHOBHBIE MOJIOKEHHS KWHETHYECKON TEOPUH NACANBHOrO ra3a. Y paBHEHNE KHHETHYECKON TEOPHH Tra30B IS JABICHUSL.
Pacnipenenenue sHEpPruy MOJIEKYII IO CTENIEHSIM CBOOOIBI.
3axkoH MakcBeta o pacnpeieIeHHl MOJIEKYI HASaTbHOrO Ta3a M0 CKOPOCTAM M SHEPTHSAM TEIUIOBOTO ABHIKCHHS.
Bapomerpudeckas ¢popmyna. Pactipenenerne bonpimana.
BHayTpeHHss 5HEpPrust TEpMOIMHAMIYECKOH cuctemsl. [lepBoe Hagano tepmoanHaMuku. @opmyrna s paboThl HAEaTBHOTO Ta3a.
I'paduaeckoe npencraBieHue paboTHI raza.
TenmoeMKoCTs TEPMOAMHAMHYECKONM CUCTEMBL. YJENbHAas M MOJSpHAs TEIUIOEMKOCTH. TEMIOEMKOCTh B H30XOPHUYECKOM H
n300aprUIeCcKOM MPOLIECCaX U CBA3b MEX/Ty HUIMHU. BHYTpeHHSIs1 3HEpIus HIeanbHOro rasa.
AnnabaTrdecKkuii mporuece U ero ypaBHeHue. Pabora raza npu agmnabaTndeckoM mporecce.
Ionutponuueckuii MpoLECC U €ETO YpaBHEHUE.
WneanbHblil 1 peanbHbIi rassl. Y paBHeHuss Menneneesa-Knaneiipona u Ban-nep-Baansca. BHyTpeHH:s sHEprus peanbHOro rasa.
Bropoe Hauano TepMOAMHAMHUKH B PA3IHMYHBIX (OPMYITUPOBKAX.
OOparnmble U HeoOpartumble mpouecchl. [loHstne sHTponmu. CBoiictBa 3HTponmu. @DOpMyIHMpOBKa BTOPOro Havaja
TEPMOANHAMUKH C UCTIOIb30BAHMEM NOHATHS dHTponuu. Teopema HepHcra.
OHTpONHs UASaTHHOIO Ta3a.
Temnoeie Mamnubl. KI1/] TernyoBoit MalivHeL
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Hukn Kapuo. KT/ nuukna Kapno. Teopema Kapho.
CraTucTUYeCKU CMBICT SHTPOIIUH.

HNEPEYEHBb BOITPOCOB K DK3AMEHY HA IKYPCE
OnexTpudecKue 3apsaasl U UxX cBokcTBa. 3akoH Kymona. HampspkeHHOCTH anekTpocTtatudeckoro noms. IlpuHnun cynepno3uiuy
AIEKTPOCTATUUECKUX MOJIEH.
Teopema 'aycca 1Sl 971€KTPOCTaTUUECKOTO MOJIS B BAKyyMe.
IIpumenenne Teopemsl 'aycca k pacdeTy HEKOTOPBIX JEKTPOCTATUYECKUX MOJIEH B BaKyyMe.
Hupkynanus BeKTopa HaNPSHKEHHOCTH MIEKTPOCTATUYECKOro nmojis. TeopeMa o mupKynauuu. IloTeHnuan 3meKTpocTaTHIecKoro
nosst. CBsi3b MOTEHIMAIA U HANPSHKEHHOCTH.
DnekTpudeckuit qunois. [lone qumnons.
Huanextpuxu. [onsgpuzanus nusnextpukoB. Bekrop nondpusamuu. HanpsokeHHOCTB NONS B JUIJIEKTPHKE.
OnexTpudeckoe cMelenre. Teopema ["aycca At BEKTOpa 3JEKTPUIECKOrO CMEILCHHUS.
VYcnoBust Ha rpaHHLE pa3ziena ABYX JUAIEKTPHYECKUX CpPE.
[IpOBOJHUKY B 2JIEKTPOCTATUUECKOM IIOJIE.
OnexTpuuecKkas eMKOCTh YEJUHEHHOr 0 MPOoBOJHUKA. KoHIeHcaTophl. DIIEKTPOEMKOCTh KOHJEHCaTopa.
OHeprus CUCTEMBI 3apAA0B, YEAUHEHHOIO IPOBOAHMKA U KOHJEHCATOPa. DHEPTHs ANEKTPOCTaTHYECKOTO MOJIs.
OneKTpUUeCcKU TOK, CHJIa U IJIOTHOCTh TOKA.
3akon Oma. ConporHBieHue MpoBoAHUKOB. PaboTa n MomuocTh. 3akoH Jxxoyns-JleHna.
CropoHHME CHIIBL. DJIEKTPOJBIDKYIAs CUila U HanpspkeHue. 3akoH OMa Ji1sl HeOJHOPOAHOTO yJacTKa LEHH.
[paBuna Kupxroda amst pa3BeTBICHHBIX LETIEH.
DJeKTpoIpoBOAHOCTh MeTasIoB. Hocutenn Toka B MeTamax. HemocTaTouHOCTh KIacCHYECKOH 2JIEKTPOHHOM TEOpUH.
OneKkTpuuecKuil Tok B Bakyyme. TepMOdJIeKTPOHHAS 3MUCCHSL.
Ypoerbp depMu. DIeMEHTH 30HHOW TEOPHM KPUCTAJUIOB. 30HHASI CTPYKTypa SHEPreTHMYECKOTrO CHEKTpa 3JIEKTPOHOB TBEPIOTO
Tena.
MaruutHoe moje U ero xapakrepucTuku. MaruutHas uHAyknus. 3akoH bruo-Casapa-Jlamnaca. MarautHoe mosie ABHXKYIIErocs
3apsina. 3akon Ammnepa. Cuna Jlopenma.
Teopema 0 LIUPKYIALUU BEKTOPA MArHUTHOM MHIYKIIUH.
Ilorok BekTOpa MarHuTHOM MHAYKLIuU. Teopema ["aycca miis BekTopa MarHUTHOM UHIYKLMU.
MarsauTHOe 1oJie CoJIeHOUAa U TOPOHa.
PaboTa 1o nepemMereHuIONPOBOAHNKA ¥ KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJIE.
OHeprust MarHUTHOT'O MOJIS.
MarHuTHOe nojie B BEeLeCTBE. SIBIeHne HaMarHu4YuBaHus. Bekrop HaMarHU4eHHOCTH.
BexTop MarHuTHOM MHAYKLIMY B BELLECTBE.
HanpsbkeHHOCTh MarHUTHOTO MOJsl. MarHutHasi BOCIPUUMYKBOCTD M MarHUTHas MPOHUIAEMOCTb. TeopeMa O UPKYISALUH JUIs
BEKTOpa HAIPS)KEHHOCTH MarHUTHOT'O TOJIS.
VYcnoBust Uit MArHUTHOTO T10JIST HA TPAHULIE pa3fiena AByX MarHETHKOB.
JuamarHeryku u napamarseruku. deppomarneTrku u ux cpoiictsa. [Ipupona peppomarnernzma.
SIBrieHne 3MEeKTpOMarHUTHON MHAYKIMU. 3akoH Dapasiest U ero BHIBOJ U3 3aKOHA COXPAHEHUS SHEPTUH.
WNHOyKTUBHOCTE KOHTYpA. SIBIEHNE CAMOUHIYKIIMH.
Toku npu pa3sMbIKaHUM ¥ 3aMbIKaHUU LieNH. B3auMHuas nunaykius. Teopema B3aUMHOCTH.
BuxpeBoe anexrpuueckoe mnose. TOK CMELEHMs.
VYpaBHeHust MakcBeia Ais 3JIEKTPOMAarHUTHOTO TOJISL.
KonebarenbHblit KOHTYp. YpaBHEHHE KOJIeOaHHI B KOJIEOATETLHOM KOHTYPE M €ro pelieHHe.
BriHyXA€HHBIE dIIEKTpUUECKHe KoJeOaHus B KoeOaTeIbHOM KOHTYpe. SIBeHne pe3oHaHca.
IlepemenHbIi 31€KTpUYECKU TOK. MOIIHOCTB, BblAENseMas B LENM NEPEMEHHOrO TOKa. J[eHCTByrolue 3HAYEHUs TOKa WU
HaNpsDKEHNUS.
OrexkrtpoMaruutHbie BosHbI. [uddepeniinanbHoe ypaBHEHNE 3JIEKTPOMATHUTHON BOJIHBI M ero petieHue. Bekrop [loliTunra.

NEPEYEHBb BOITPOCOB K DK3AMEHY HA 2KYPCE
Caer Kak dlieKTpoMarduTHas BotHa. OTpakeHue U peIoMIICHHE SIEKTPOMAarHUTHBIX BOJIH Ha TPaHMIIe pa3zielna JBYX Cpell.
CaeroBble Ty4n. 3aKOHBI reoMeTprudeckor ontuku. [lpuammn depma.
LentpupoBanHsie ontuaeckue cucteMbl. Jimaszel. @opmyna ToHKOM THH3EL. [locTpoeHne n300pakeHui B IMH3AX.
KorepeHTHOCT 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BONH. VHTepdepeHus cBera. Y CIoBHE MAaKCUMyMOB U MHHHUMYMOB. MeTOmbI
HaOoAeHU HHTEP(EPEHITUN CBETA.
WnrepdepeHius cBeTa B TOHKHX IUICHKaX M IIACTHHKAX.
Komnsna Herorona.
Judpakius cBeToBbIX BoaH. Meton 300 @peHens.
Hudpakuus Operens Ha KPYrIIoM oTBepcTud U mucke. Crimpans Opererns.
Hudpaxuaust Ppaynrodepa Ha OTHON IIEIH.
Hudpaxnus @paynropepa Ha AuppaKIMOHHON penieTKe.
Hucnepcus cBeTa. DIEeKTPOHHAS TEOPHS AUCIIEPCHHL.
EcrectBenHsIi 1 monsgpu3oBaHHbIi cBeT. [lonspu3amnis cBeTa Mpy OTpaXEHHH U MPEIIOMIIEHHN Ha TPAHUIIE ABYX JTUAJIEKTPUKOB.
[Monspuzanust cBeTa NpH MPOXMKICHUH Yepe3 aHM30TPOITHbIE KPUCTAIIIBL.
TemnoBoe n3MydeHne U €ro XapaKTePUCTUKH.
3aKoHbI TerIoBoro n3nydeHus (3akonsl Kupxroda, Credana — bonsumana, Buna, hopmyisr Penes-/xunca u [Tnanka).
Dotoapdext. 3akoHbl hoToddhdhexTa 1 uxX 00BSICHEHNE C TOUKU 3PEHHST KBAHTOBOW TEOPHH CBETA.
D¢ ¢exr KomnTona u ero sneMeHTapHast TEOpHsI.




18. Pa3ButHe npencTaBieHHii O CTPOCHUH aToMa. bopoBckast TeopHst BOAOPOI0IIOJ00HOI0 aToMa.

19. KopmyckynsspHO-BOJHOBOH Iyan3M CBOKMCTB BemiecTBa. Bomusl ne Bpoiins u nx cpoiicTBa.

20. CoorHommenue HeonpeneneHHocrei ['elizenoepra.

21. BomnHoBas (GYHKIUS U €€ CTaTHCTHYECKUI CMBICIT.

22. O6mee ypaBuenue lpenunrepa. Ypasuenue llpeanHrepa [uist CTaliMOHAPHBIX COCTOSTHUH.

23. Yacruua B OTHOMEPHOH OTEHIMATBHON SIME.

24. TIpoxoKIeHHE YacTHIICH MTOTCHIMAIEHOTO Oaphepa.

25. BonopomomnonoOHbie aToMBl. DHepreTuueckre ypoBHH. [ToTeHnmansl Bo30yxaeHus 1 noHn3anuu. CIIeKTpBI BOZOPOI0MOA00HBIX
aTOMOB.

26. Hepa3mMunMMOCTb ONMHAKOBBIX YacTHIl B KBaHTOBOM Mexanuke. [IpuHmun I[laymm. CrTpykTypa SHEpreTH4ecKHX YpOBHEH B
MHOT'O3JIEKTPOHHBIX aTOMaXx.

27. Tunsl cBsA3el IEKTPOHOB B aTOMaXx.

28. Monekyna Bogopoaa. @uzndeckas Npupoaa XMMUUECKOH CBsI3U. VIOHHAsI M KOBaJICHTHAs CBSI3H.

29. DneKTpOHHEIE, KOnebaTeNbHbIE U BpalllaTeNbHbIE COCTOSIHUSI MHOTOATOMHBIX MOJIEKYJ. MoJeKy sipHbIe CIEKTPHI.

30. DmemMeHTH KBaHTOBOH TEOpUM W3ITydeHHUs. BBIHYXIEHHOE M CIIOHTaHHOE M3ydeHHe (OTOHOB. [IpuHIMIT pabOTHI KBaHTOBOTO
reHeparopa.

31. Crpoenue aToMHoOro siapa. Monenu sapa. SlnepHeie peakiuu. 3aKOHbI COXPaHEHHs B SIIEPHBIX PeaKiusX.

32. PanunoakTuBHBIE peBparieHus suep. Peakims sinepHoro nenenus. Llennas peakuust nenenust. SnepHsiid peaktop.

33. DnemeHTapHbIEe YaCTUIIBI U UX B3aUMOACHCTBUSL.

Bomnpocs! Tekyiero onpoca
Bomnpock! Tekyiero onpoca BEIOUPAIOTCS U3 BOIPOCOB K 3K3aMEHY B COOTBETCTBHE C TEKYIIICH MPOUICHHON TEMOH.

Jloknazpl Wiy cOOOIIEHHUS MOTYT 3aCIyLIMBAThCSl BO BPEMsl TPAKTHYECKUX 3aHSITHH.

TeMbl 10KJI210B M cO00LICHHIT
JIBmxeHre B rpaBUTAlIMOHHOM TioJ1e. 3akoHbl Keriepa.
I'upockornsl.
HCI/IHepHI/IaﬂbHBIC cucreMbl orcueta. CHIbI HHEPIUHN
Merto/p! onpeeneHust BSI3KOCTH.
D¢ dexr Txoyns — Tomncona.
KanuuisipHele siBeHus.
OMUCCHOHHBIE SIBICHUS U UX IPUMEHEHHE.
[Ina3ma u ee cBOMCTBa.
Y cKopUTEIH 3apsKEHHBIX YaCTHIL.
Tpauchopmaropsl.
VapTpa3ByK U €ro NpUMEHEHUE.
ONeKTpOHHAs ONTHKA.
Tonorpadusi.
KBapkoBas Mozpens 1 kaccu(UKaIys JIeMEHTapHBIX YacTHIL.
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I[IpuMeps! NpaKTHYECKUX 32124

IMucronerHast mymst mpoOmiIa [Ba BEPTUKAIGHO 3aKPEIUICHHBIX JcTa Oymaru, paccrosauel mexmy xoropsiMu paBHo 30 M.
IIpoGouna Bo BTopoM yucte okazanack Ha h=10cMm Hmke, ueM B nepBoM. OmpenenuTh CKOPOCThY IMYJH, €CIH K MEPBOMY JIHCTY OHA
NOJUTeTeNa, IBUTasCh TOPU3OHTAIEHO. CONPOTHUBIICHHEM BO3yXa IPEHEOpEUb.

BuHT aspocaHeii Bpamaercs ¢ yactoToil N=360 mun'. CKopocTh V IOCTYNATENbHOro ABMKEHHs a’pocaHeil pasHa 54xm/u. C
KaKOl CKOpOCTBIO U IBIKETCS OAWH U3 KOHIIOB BUHTA, €ClK paauyc R BuHTa paBeH 1 m?

Bpycok maccoit my=5 Kr MoxeT CBOOOTHO CKONB3UTH IO TOPU3OHTAJIBHOW MOBEpXHOCTH Oe3 TpeHus. Ha HeM Haxomutcs
npyroii o6pycok maccoit mi=1 kr. KosddumumeHTt TpeHus conpuracaromumxcs mosepxuocreit 6pyckosf=0,3. Onpenenurs MakcHMaIbHOE
3HAYEHHUE CUIIBI Fmax IPHIIOKEHHON K HIDKHEMY OpYCKY, IIPH KOTOPOH HaYHETCS COCKaJIb3bIBAHNE BEPXHETO OpycKa.

Karep maccoit m=2 T Tporaercsi ¢ MecTa u B TeueHne BpeMeHu T=10 ¢ pa3BUBaeT IpH ABIKEHUH TI0 CIIOKOWHOW BO/IE CKOPOCTH
v=4 m/c. OnpenenuTs cuiy TruF mMoTopa, cunTast ee moCTOSHHOW. [IpUHATE CHTY CONpPOTHBICHUS F¢ MBIKEHUIO TIPOTIOPIIMOHAIEHON
cKopocTH; K03 umment conporusiennst k=100 kr/c.

Kamernrex ckoNb3UT ¢ HaWBBICHICH TOYKM KyIoja, MMeronero gpopmy mnorychepsl. Kakyro qyry 0L onummieT KaMemek, Ipexie
YeM OTOPBETCS OT MOBEPXHOCTH Kytona? TpeHueM npenedpeds.

Ha penbcax crout mmatdgopma, Ha KOTOpOW 3aKpemyieHO opyaue 0e3 MPOTHBOOTKATHOTO YCTPOMCTBA Tak, 4TO CTBOJI €ro
pAacIONOXeH B TOPU3OHTAIBHOM TOJIOKEHHH. M3 opyansi MpOM3BOIAT BBICTPEN BJOJNb XKEIE3HOJOPOXKHOrO myTH. Macca My cHapsiia
paBHa 10 xr, m ero ckopoctp Ui=1 km/c. Ha kakoe paccrosmuelorkarures miatdgopma mocne BbICTpena, eciud Kod((HIMEeHT
conporusienusf=0,002? My, = 20 .

[Map maccoit M;=200 r, gBIKymMiAcs co ckopocThio V1=10 M/c, ymapsieT HemoaBMKHBIHN map Maccoit M;=800 r. Y xap npsmoi,
abcommroTHO ynpyruid. KakoBe! Oy1yT cKOpocTH Vi 1 V2 IapoB Hocie yaapa?




Ha mpumnnp HamMoTana TOHKasi THOKasi HEpacTsDKUMasi JISHTA, MAccoll KOTOPOH 10 CPaBHEHMIO C MAcCOi IIMHIPA MOYKHO TIpEeHeOpeyb.
CBOOO/HBI KOHEI] JICHTHI TIPUKPENIA K KPOHIITEHHY W TIPEIOCTABIUIH IWIMHIPY OIyCKaThesl MO ASHCTBHEM CUilbl TshkecTH. OmnpenenuTsb
JIMHEHHOE YCKOpEHNed OCH LIMIIMHAPA, €CIY IMIMHAP: 1) CIUTONIHOM; 2) TIONbBIi TOHKOCTCHHBIH.

Inatdopma B B MCKa paanycoM R=1M Bparaercs o MHepLmy ¢ yacToToi Ni=6muH L. Ha Kparo miaTg)opMbI CTOMT YeJTOBEK, Macca
m xotoporo paBHa 80 kr. C Kakoif 4acToToi n0y/IeT Bpamarhes miathopMa, i 9eIoBeK mepeineT B ee neHTp? MoMeHT HHepIwH JimardhopMel
pasen 120 kT M2, MOMEHT MHEpIMH YeTTOBEKA PACCUMTHIBATH KAK JUTS MATEPHATBHOM TOUKH.

Kapanpan mmiHoii 1=15 cM, mocTaBiieHHbIN BEPTUKAIBHO, MafaeT Ha cToll. Kakyro yriioByio co U JIMHEHHYIO VCKOPOCTH OYIeT UMETh
B KOHIIE MaJIecHUs: 1) cepenpHa KapaHaanma? 2) BepXHuit ero koHen? CUnuTaTh, 9TO TPEHHUE HACTONBKO BEJIMKO, YTO HIDKHUI KOHEI] KapaHialia
HE MPOCKAJIB3bIBAET.

I'enuit maccoit M=100 r ObLT M300apHO HArpeT Tak, YTO 0OBEM €ro YBENHUIICS B N=3 pa3a, 3aTeM BOAOPO ObUT H30XOPHO
OXJIQXKJEH TaK, 4TO JIABJICHHE €r0 YMEHBIIMIOCH B N=3 paza. Halitn usmenenne A4S sHTpoNuH B X0JIe YKa3aHHBIX MPOLIECCOB.

Kucnopon maccoii m=2 kr yBenn4ui cBoi 00beM B N=5 pa3 oJMH pa3 U30TEPMHUIECKH, ApYyroi — agunadarHo. Haiiti n3amenenus
SHTPOIHUH B KaXKJIOM M3 yKa3aHHBIX IPOIIECCOB.

WneanvHblil AByxaTOMHBIN ra3 coBepiuaer nukn KapHo. OObeMmbl ra3a B KOHIIE U30TEPMHYECKOrO pacUIMpEeHHs M B Hadaie
N30TEPMHUYECKOr0 CXKaTHsl paBHBI cooTBeTcTBeHHO V1=12 11 1 V=16 5. Haiitu KI1/] 1ukoa.

B mwnuHape mom mopmiHeM HaxomuTcs Bomoponm Maccoit m=0,02 kr mpu temmepatype 1:1=300 K. Bomoponm chauana
paciupuicsagnadaTHO, YBEIHUUB CBOM 00BEM B IISATh Pa3, a 3aTeM ObUT CXKAT U30TEPMHUUYCCKH, TPUYEM O0BEM ra3a yMEHBIIUICS B IIATh
pa3. Haiiti Temmniepatypy T2 B KOHIIe ainabaTHOrO pacUIMPEHUs! U MOJHYIO paboTyA, COBEPLICHHYIO ra30M.

DJeKTpUUecKoe Mojie Co3AaHo AByMst ToueuHbiMu 3apsaamu Q=10 K u Q= —20 uKu1, Haxoasmumucs Ha paccrosaun d=20
cM Jpyr ot apyra. OnpenenuTh HapsHKeHHOCTh E monst B Touke, ynaneHHol oT mepBoro 3apsia Ha =30 c¢M u oT BToporo Ha =50 cM.

JIBe KOHIIEHTpUUECKHE METAIUTMYECKHE 3apsbKeHHble cepbl paanycamMu R1=6CM 1 R>=10 cM HecyT COOTBETCTBEHHO 3apsiJibl
Q:=1 K n Q2= —0,5 uKun. HaliTu HarpsbkeHHOCTH £ TOJISE B TOYKAX.OTCTOSIIUX OT HEHTpa cdep Ha pacCTOsIHUAX F1=5 cM, =9 cm,
rs=15 cm.

Tonkoe nmomykounbio paguycoM R=10 cM HeceT paBHOMEPHO pacIipe/ielieHHbIN 3apsi]l ¢ IMHEHHON ToTHOCThI0 =1 MKKn/m. B
LEHTPEe KPUBHU3HBI NONyKoybla HaxoauTes 3apsan Q=20 uKi. Onpenenuts cuity F B3auMozeiicTBUsSI TOUEUHOTO 3apsi/ia U 3apsSHDKEHHOTO
HOJTyKOJIbLIA.

[To mpoBoanuky comporuBienueM R=30OM TedeT TOK, cujia KOTOPOro paBHOMEpHO Bo3pacraer. KommuectBo TeruoTsl Q,
BBIJIENMBIIIEECS B IPOBOTHUKE 32, BpeMs 1=8 ¢, paBHO 200 Ix. OnpenenuTts KOJIMYECTBO JIEKTPUIECTBA (, MPOTEKIIIEE 3a 3TO BpeMsI 110
NPOBOJHUK. B MOMEHT BpeMeHH, IPUHATHIN 32 Ha4aJIbHBIH, CUIa TOKA B IPOBOAHHUKE PaBHA HYIIO.

McTouHuK TOKa 3aMKHYJIM Ha KaTymky ¢ conportuBieHrneM R=10 Om u wamyktuBHOCThIO L=| I'n. Haiitii 3aKoH W3MeHEHHUs
TOKa B LIETIH C TEYEHHEM BPEMEHH.

3JIC Garapen akkymyasiTopoB e=12 B, cuna Toka lkoporkoro 3ambikanusi paBHa 5 A. Kakyro HauOOMIbIIYI0 MOIIHOCTh Prax
MOJKHO TIOJTYYHTH BO BHEIIIHEH LIeMH, COeMHEHHOM ¢ Takoi Oatapeeii?

Karymka, HamMoTaHHasT Ha HEMAarHUTHBIA LWIMHAPHYECKHI kapkac, mmeeT Ni=750 BUTKOB M WHAYKTUBHOCTH L1=25 MmI'H.
Uro0bl yBETHMYUTh UHIYKTHBHOCTh KAaTyHmIKH A0 Lr;=36 MI'H, 0OOMOTKY C KaTYIIKH CHSUIM M 3aMEHWIM OOMOTKOH M3 0ojiee TOHKOW
MPOBOJIOKH C TAKHM PacueToM, YTOOBI JUTMHA KaTYyIIKH OcTajach npexkHeil. Onpenenuts ynciao N2 BUTKOB KaTyIIKH MTOCIE IEPEMOTKH.

WupykruBaocTh L katymkm paBHa 2 MIH. Tok wacroroir v=50 I'm, mporekarommii mO KaTymIke, H3MEHSETCS II0
cHHycongansHOMY 3akoHy. Ompenenuts cpenrioro D/IC camomHAYKIWU <gi>, BOSHHKAIOIIYIO 32 WHTEPBAJI BpeMeHHU At, B TeueHHe
KOTOPOT'O TOK B KaTYIIKE M3MEHIETCS] OT MHHUMAIIBHOTO 10 MAKCHMAIBHOTO 3HAYEHU. AMIUIHTYTHOE 3HaUYeHHE CIIIBI ToKa lo=10 A.

Konpencarop anexrpoemkoctbio C=500 nd coemuHeH mapauleibHO ¢ KaTYIIKOW AauHO# 1=40 cM u muiomanpio S cedeHws,
pasHoii 5 cM?. Karymka conepsxut N=1000 Butkos. CepaeuHuk HeMarautHbliA. Haittu nepuonT xonebaHuii.

Katymika (6e3 cepaeunuka) mmmHoi =50 cM u 1wiomanpio S1 ceveHusi, paBHOH 3 cM?, mmeer N=1000 BHUTKOB M COCOMHEHA
napajyieJbHO € KOHAeHcaTopoM. KOHIEHCATOp COCTOMT M3 JABYX IUIACTHH IUTOMIAJBI0 Sp»=75 cM? kaxnas. Paccrosaue d MEXIY
IUTACTUHAMU paBHO SMM. JmanekTpuk — Bo3ayX. OmnpenenuTs nepuonl KonebaHuil KOHTYpaA.

IoBepx BBIMYKIIOr0 ChepUIecKoro 3epkajia paanycoM KpuBU3HEI R=20 cM Hamwiu TOHKHH cioi Boxsl. ONpenenuTs riaBHOe
dbokycHoe paccrosiaue f Takoii cucTemsr.

Ha crone nexwur auer 6ymarn. Jlyd cera, mamaromuii Ha Oymary mox yriom €=30°, maer Ha Hel cBeriioe msITHO. Hackombko
CMECTHTCS 3TO IIATHO, €CITH Ha OyMary IOJI0KHTh IIOCKOIAPAIUICIbHYI0 CTEKITHHYIO [UIACTUHY TONIIUHON (=5 cMm?

Ha rtomknii crexmsnueiii xmH (N=1,55) magaer HOpMaJIbHO MOHOXPOMAaTHYECKMH CBeT. JIBYrpaHHBIH Yroil o MexXIy
MOBEPXHOCTSIMH KJIHHA paBeH 2'. OnpeIenuTh JIHHY CBETOBON BOJHBI A, €CIIH PacCTOsHKE D MEKIy CMEXHBIME HHTEP(EPEHIIMOHHBIME
MaKCHMyMaMH B OTPa>KeHHOM cBeTe paBHO 0,3 MM.

Ha jumadparmy c KpyrisiM OTBepcTHEM auamerpoM (=4 MM majaeT HOPMaibHO [APAUICNbHBIA ITy9OK Jydei
MOHOXpoMatuyeckoro csera (A=0,5 mkm). Touka HaOJIFOJCHUSI HAXOIUTCS HA OCH OTBEpCTHs Ha paccTostHuH b=1 M ot Hero. CKOJNBKO




30H ®DpeHens yKiaasBaeTcs B oTBepcTHr? TeMHOE TN CBETIIOE TISTHO MOMYYUTCS B IEHTPE MU(PPAKIIMOHHON KapTHHEI, €CIIH B MECTE
HAOIIOCHUH TOMECTUTD YKpaH?

Or[pe/:[em/rr}, NMOTCHIIUAJIbHYIO H, KI/IHCTI/ILIGCKYIOT " MOJIHYIO E OHEPIUU JJICKTPOHA, HAXOAAIICTOC Ha HepBOfI 0p6I/ITe aToMa
BOAOpPOAA.

IIpuMepsl TECTOBBIX 3aJaHUI

1. ITpu BpamaTeIb-HOM JABMKSHUN HOPMAaJIBHOE YCKOPSHUE PABHO
v 2
R

2. 3aKoH COXpaHEHHUs! IMITYJIbCa BBITIOIHIETCS, €CIN
A) cyMMa Bcex BHYTPEHHHX CHJI paBHA HYITIO

B) cymMa Bcex ckopocTeil paHa Hy/Ir0

C)cymma scex HewtHUX CUll paHA HYIO

D) cymma Bcex MOMEHTOB BHEIIIHHX CHJI paHa HYJIIO
E)npu neficTBHUM KOHCEPBATHBHBIX CHIT.

dv do ~ d?%p -\ do
A) =~ ...B)—2C)—2D)—E
)dt )dt)dtz )dt)

3. PabGoTa B MexaHuKe paBHa
A) j(lf . dS_) B) I(F -dS)C) .[(S_ . d\7)D) Jm -V - dt E) HeT mpaBMiIbHOrO OTBETA.

4. ToHsiTHE MOCTYNATENBHOTO ABUKECHUSL:

A) smo dsudicenue, npu KOMOPoOM 1106AsE NPAMASL, HCECMKO CEAIAHMHAS C OBUNCYUUMCSL TNETIOM, OCTAEMCsl RAPALLeNbHOU
c80€eMY NePEOHAUANLHOMY NOTONCEHUIO.

B) eciu npu n1BMKEHUH TeNa KaKUe-JIMOO IBE TOUKH OCTAIOTCS HEMOABMKHBIMU

C) xorza Bce TOYKH Tejla MEePEMEIIAIOTCS B MapPaJUICIbHBIX MJIOCKOCTAX

D) Bpaienue Tena BOKpyr ocu

E) pe3ynbrupytoliee ABHKESHUE Tela

5. YacroTra kosebaHuit MaTEMaTHYECKOrO MasiTHUKA paBHA

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

6. IlepBerit 3akon HeroToHa:

A) Curna paBHa IPOU3BEACHUIO MAacChl TeJIa HA YCKOPEHHE

B) Cuibl, ¢ KOTOPBIMH B3aMMOJEHCTBYIOT [Ba TEJIA, YUCICHHO PAaBHBI U MIPOTHBOIIOIOXKHEI IO HATIPABJICHUIO

C) Beskoe Teno npeObIBaeT B COCTOSHUHM ITOKOSI, €CIIN CyMMa CHJI, ISHCTBYIOIMX Ha HErO paBHa HYJIIO

D) Cywecmeyiom makue cucmemuvl omcuema, OMHOCUMENLHO KOTOPBIX 6CAKOe Meao npebvléaen 8 ¢OCMOAHUU NOKOSA UL
PaABHOMEPHO20 U NPSMONUHEUH020 O6UCEHUS, NOKA 6030€TiCMEUe CO CMOPOHbL OPY2UX MeJl He USMEHUM 91020 COCMOAHUL

E) F=ma.

7. KoHCepBaTUBHBIE CHJIBL:

A) cunvi, pabomvl KOMOPLIX He 3a8UCA OM POpMbL Rymu
B) cuibl, paboThI KOTOPBIX 3aBUCAT OT (DOPMBI ITyTH

C) cutbl TpeHust

D) cumpl TaTOTEHHS

E) snmexTpocTaTHyecKue CHITBI

8. I[I/I(b(be?eHLlI/IaJILHoe ypaBHEHHE 3aTyXaIOLIMX KOJICOaHHIA:
A) X+aw,x=0

B) X+ 2% +wix= f cosat

C) X+kx=0

D) X = a,e” cos(wt + @)

5.4 Metonnyeckue MaTepuabl, oNpeaesiiolie NPoueaypbl OLleHUBAHUS 3HAHMI, yMeHMii, HABBIKOB M (MJIM) ONBITA
AesITeJIbHOCTH, XapaKTePU3YIOIIHUX 3Tanbl (P OPMUPOBAHUS KOMIIeTeHIMIT

OnucaHue npoiueaypbl OLEHHBAHUS 110 TEKYHIEMY KOHTPoJII0 «Onpoc no Teopuu / TecrupoBanue».

KoHTposh BBIMONHEHHONH CaMOCTOSITENLHON PabOThI OCYIIECTBISICTCS HHAUBUIYAIBHO, HAa 3aHATUSAX, TIPH TECTUPOBAHHUU; MPU
9TOM OIICHUBAETCS YPOBEHb OCBOCHHS OOYy4aromIerocsi y4eOHbIM MaTepHaIoM, YMEHHE O0YyJarolierocsi UCHoib30BaTh TEOPETHICCKUE
3HAHUS TP BBIMOTHEHUH MPAKTUYECKUX 3a/1a4, 000CHOBAHHOCTh M YE€TKOCTh H3JI0KEHUS OTBETA.

TectupoBaHue N0 JUCIUIDIMHE MPOBOAUTCS C MCIIONB30BAaHIEM PECYpPCOB DJICKTPOHHON oOpa3oBarenbHON cpenbl «Moodle»
(pexxum poctyma: http://do.samgups.ru/moodle/). KonmndaecTBo TecTOBBIX 3amaHuid U BpeMs 3a/aeTcsl CHCTeMO. Bo BpeMs mpoBeneHuUs
TECTHPOBAHUS 00YUJAIOIIHECs MOTYT ITOJIE30BAThCS POTrPaMMOM JUCIIUTLTHHEL, CIIPABOYHON JTUTEPATYPOH, KATBKYIIATOPOM.

Pe3ynmpTaT Ka)KIoro oOy4aromerocs OIeHUBAETCS B COOTBETCTBUH C YHUBEPCAIBHON IIKAIOW, IPUBEACHHON B IIYHKTE 5.2.

OnucaHue npoueaypbl ONEHUBAHNUS «3aIIUTA JIAa00PATOPHOIl padoThI».

OueHnBaHME UTOTOB JIAOOPATOPHOM PaOOTHI MPOBOAMTCS MPEMOAABATENEM, BEAYILIM JIa00OpaTOPHBIE pabOTHI.

[lo pe3ympTaram mHpOBEpKHM OT4ETa IO J1AOOPATOPHO paboTe 00yJaIOMMIICS MOMyCKaeTcss K €ro 3allluTe TNPH YCIOBUH
COOJTIO/ICHHS TIEPEUHCIICHHBIX YCIOBHUIL:




— BBITIOJTHEHBI BCE 3aJIaHUS;

— OTCYTCTBYIOT OLIHOKH;

— 0(pOpMIIEHO B COOTBETCTBHH C TPEOOBAHUSIMH.

B Tom cmywae, ecnu cozmepkaHHE OT4YeTa HE OTBEYAeT NPENbSIBISIEMBIM TpeOOBaHMSM, TO OH BO3BpAaIlaeTcsi aBTOPY Ha
nopaboTKy. OOy4aronmiics: JOIKEH MepeienaTh OTYET ¢ YIeTOoM 3aMedaHuid. Ecii cOMHEHHs BBI3BIBAIOT OTAENBHBIE aCIEKThl OTUETa,
TO B 3TOM CIIy4ae OHH pacCMaTPHBAIOTCSI BO BPEMs YCTHOM 3aIlUTHI.

3ammra oryera 1o JabOpaTOpHON paboTe MpeacTaBisieT COOOH YCTHBIH ITyOJMYHBIM OTYET OO0YYaromIerocst O pe3ysbTaTax
BBINOJTHEHHSI, OTBETHI Ha BOIPOCHI MPEIoIaBaTels.

OtBeT 00y4JaromIerocs OLEHUBAETCS MPENOIaBATENIEeM B COOTBETCTBUH C KPUTEPHUSIMH, OITMCAHHBIMU B IIYHKTE 5.2.

Onucanue npoueaypsl OUEHMBAHUSI «3alMTa KOHTPOJbHOH padoTbDy. OIleHUBaHWE TPOBOAUTCA BEAYIIUM
IperoaBaTeieM 10 JaHHOW yueOHOoM muctmiminHe. [1o pe3yiapTaTaM mpoBepKH KOHTPOIBHON paOOTHI 00YJArOIIUIICS TOMYCKACTCS K €€
3aIUTE TIPU YCIIOBUU COOJTIOICHHS TICPEUHCIICHHBIX YCIIOBHIMA:

— BBINOJTHEHBI BCE 3aJ[aHUS;

— ClIeJIaHbl BEIBOJIEI;

— OTCYTCTBYIOT OIIIMOKH;

— 0(hopMIICHO B COOTBETCTBHH C TPEOOBAHUAMHU.

B ToM cnydae, ecnm paboTra HE OTBEYaeT MPEABSBISEMBIM TPEOOBAHMSIM, TO OHA BO3BpAIIACTCS aBTOPY Ha JOPAOOTKY.
OOyuaronuiics TOJDKEH Mepeenarh padoTy ¢ y4eTOM 3aMe4aHHid U MPEJA0CTaBUTh /ISl TIPOBEPKU BAPUAHT C pe3ysibTaTaMu paboThl Hall
omuOkamu. ECi COMHEHHMSI BBI3BIBAIOT OT/ICIBHBIC aCTICKThI KOHTPOJIbHON PadOoThI, TO B 3TOM ClIydac OHH PACCMATPUBAIOTCS BO BPEMsI
YCTHOU 3alUThI PaOOTHL

3amuTa KOHTPOJIBHON PabOTHI MPEJCTABISCT OO0 YCTHBIM MyOMMYHBIA OTYET OOYYAIOIIErocs O Pe3yabTaTaX BBITOJTHCHUS,
OTBETHl Ha BONPOCHI mpemnogaBareyiss. OTBET OOYYaKOUIETOCs OIICHUBACTCS IIPEMOAABAaTEIeM B COOTBETCTBHH C KPHUTEPUSIMHU,
OITMCAHHBIMH B IYHKTE 5.2.

OnucaHue mpoueaypbl OleHUBaHHS «IK3aMeH». DK3aMeH NPUHUMAETCS BeIyNIMM IpenojaBaTeieM 10 AaHHOH y4eOHOI
JIUCIUILIMHE. DK3aMEH MOXKET IPOBOIUTHCS Kak B (opme oTBera Ha BONpOCH Owiiera, Tak W B Qopme TectupoBanus. Dopma
orpeziensieTcs npenojaasaTeneM. Mcxons n3 BeIOpaHHO#H (opMBbI, OMUCHIBAETCS METOMKA MPOLIEYPhI OLICHUBAHUSL.

[Ipu mpoBeneHNH YCTHOTO 3K3aMeHa olydaromemycs npenoctasisercs 30 MUHYT Ha MOAroToBKy. Ompoc oOyuaromierocs mno
OuieTy Ha YCTHOM 3K3aMeHe He JIojbkeH mpesbinath 0,35 yaca. OTBeT 00ydarolierocs OleHUBAETCs B COOTBETCTBUU C KPUTEPUSMH,
OIMCAaHHBIMU B IyHKTE 5.2.

[Ipu nposenenun sk3amena B ¢opme TectupoBanusi B cucreme «Moodle» (pexxum mocryna: http://do.samgups.ru/moodle/)
KOJIMYECTBO TECTOBBIX 3aJaHUI M BpeMs 3ajaeTcsi cucTeMoil. Bo Bpems mpoBeneHHs K3aMeHa OOydaromiyecs MOTYT IOJIb30BaThCs
NPOrpaMMOi  TUCIMIUIMHBI, CIPABOYHOM JIUTEPATYPOH, KabKYIATOPOM. Pe3ynbTar KakJoro oOY4Yalolierocs OLEHUBACTCS B
COOTBETCTBUH C YHUBEPCAIHHON LIKAJION, IPUBEACHHON B IyHKTE 5.2.

6. IEPEYEHb YUEBHO-METOJMYECKOT'O OBECIEYEHMUS 1151 CAMOCTOSITEJILHOM PABOTHI
OBYYAIOIIHUXCSI O JUCHUTIIMHE (MOIY.JIIO)

6.1 IlepeyeHb OCHOBHOH M AOMOTHUTE/ILHOH Y4eOHOIl JUTEPATYPbI, HEOOXOAUMOH /15l OCBOEHHS IMCHUILIHHBI (Moayna)

6.1.1. OcHOBHAs JIUTEpaTypa

ABTOpBI, 3ariaBue H3pareancTBo, rox | Kou-Bo
COCTABUTEJIH

JI1.1 |CaBenbeB 1.B. Kypc o6meit pusuka [InexkrponHoe uznanue]: YueOnuk. B 3-x . |CII6.: U3natensctBo | DU DBC

T.1. Mexanuka. Monekynspnas ¢pusuka. — 12 — e usg., crep. «Jlanby, 2016. "Jlaup"

http://e.lan

book.com/

book/7176
0

JI1.2 |CaBenne 11.B. Kypc o6meit pusuka [InexkrponHoe uznanue]: YueOnuk. B 3-x . |CII6.: U3patensctBo | DU DBC

T.2. DnekrpuiecTBo u MarueTu3M. — 12 — e u3n., crep. «Jlamby, 2016. «JlauB»

http://e.lan

book.com/

book/7176
1

JI1.3 |CasenreB U.B. Kypc obmeit pusnka [DnexTponHoe u3ganue]: Yueonuk. B 3-x 1. [CII6.: MU3garenscrBo | DU OBC

T.3. KBanroBas ontuka. AtomHas ¢pusnka. dusnka TBepaoro tena. |«Jlaaey, 2016. «JlauB»

du3nKa aTOMHOTO sIIpa U 3JIEMEHTAPHBIX YacThIl. — 4 — € u3]1., CTep. http://e.lan

book.com/

book/7176
3

J1.4 |Iox pen. Ob6uras ¢usuka. CoopHHK 3ama4 [DnexTpoHHoe n3nanue] / Mocksa :KnoPyc, 9BC

IMankapuna W.IT. ankapun U.I1., KupesaoB A.I1., Kybapes C.U., Pazunosa C.M.  |2015. BOOK.RU

https://ww

w.book.ru/

book/9159
61

JI1.5 | Tpopumona T.1. Kypc ¢usukm : yue6. [Tocobue s Byzos / T. U. Tpodumosa ; pex. |M. : Akagemus, 28
M-Bom obpazoBanust PO. — 14-e uz ., crepeorwi. 2007. — (Bercmee
npoeccroHAIEHOE



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

00pa3oBaHIe)

JI1.6 | Tpodumona T.1. ®uzrka B Tabnumax u popmynax : yaed. [Tocodue mst By3os / T. U. (M. : Axagemus, 27
Tpodumona ; pek. M-Bom obpaszoBanust PD. — 3-e uz 1., ucrmp. 2006. — (Bercmee
npoeccroHaIbHOE
00pa3oBaHme)
6.1.2 JlononHuTeNbHAS JIUTEPATYpa
ABTOpBI, 3arnaBue HN3pareancTBO, rog | Koua-Bo
COCTABUTEJIH
J2.1 | Tpodpumona T.H. Odmsuka. B tabnunax u dhopmynax: yaeOHoe mocooue / Mocksa :KuoPyc, 9BC
T.1. Tpodumona. 5- e u3z. [DaeKTpoHHBIN pecypc] 2017 BOOK.RU
https://ww
w.book.ru/
book/9202
90
J2.2 | Tpodpumona T.H. Kypc dbusuku ¢ mpuMepaMu pernieHus 3a1a4 B 2-x ToMax. Tom 1: Mockaa: KnoPyc, 9bC
yuebHoe mocodue / T.U. Tpodpumora, A.B. ®upcos. [Inekrponnsrii (2017 BOOK.RU
pecypc] https://ww
w.book.ru/
book/9195
61
J2.3 | Tpodpumona T.H. Kypc dbusuku ¢ mpumepamu pernenus 3aaa4. B 2 1. T. 1 : yue6. J{nsa (M. :KuoPyc, 2010 9bC
By30B / T. . Tpodumora, A. B. Dupcos. [DneKTpoHHEIH pecypc] BOOK.RU
https://ww
w.book.ru/b
00k/263324
JI12.4 | Bonbkenmrreiin B.C [CoopHuk 3aaa4 o oduiemy kypey dusuku : s cryn. Tex. Byzos / [CII6. : KurokHbrid 31
B. C. BonbkeHireitH. — 3-¢ U3., UCIIpP. U JIOIL. mup, 2008
JI2.5 | Bonbkenmreiin B.C.|Bonbkenmreiin, B. C. CoopHuk 3ama4 o obmemy Kypey usuku : (CII6. : Kumxablit 85
st crya. Tex. Byzos /Bonbkenmreiin B.C.. — 3-e uzn., ucnp. u gor.|mup, 2007
JI2.6 | Tpodumosa T.M.  |Kpatkuii kypc ¢pusuku : yue6. [Tocobue mns By3os / T. I M. :Beicur. k., 82
Tpodumosa. — 5-e uzn., crep. 2006
6.2 MeTtonnueckue pa3padoTku
ABTOpEI, 3aruaeue Hszparenncrso, rox | Kou-Bo
COCTABHTEJIHU

M1 |Boznos B.T., Bonos |®usuka. Yacts 1. ®usudeckue ocHOBbI MeXaHUKH. MoinekynsapHas |Camapa : CamI'VIIC, €)1
J.b., Bunskuna (u3MKa U TEPMOJMHAMHKA: METOANYECKHE PEKOMEHIAIINU K 2016
E.B., 3y0apeB A.Il., |BBINONIHEHHIO CAMOCTOSTENIBLHBIX PAOOT AJIsl O0YYAIOIIHUXCS 110
Jlamaxanos X. /1., HaIpaBJICHUIO OATOTOBKH (cnenuanbHoctn): 09.03.01 -
3aityukosa T.B. WNudopmaruka u BeraucnuTenbHas texauka; 09.03.02 -

Wudopmanmonnsie cucremsl u Texnoioruu; 13.03.02 -
OnexTposHepreTuka u 3J1ekTporexHuka; 15.03.06 - MexaTpoHuka u
pobororexnuka; 20.03.01 - Texnocdepnas Oe3zonacHocTs; 27.03.01
- Crargapruzanus U Metpororust; 27.03.03 - CucteMHbIi aHATIH3 U
yrpasnenue; 23.05.01 — HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHIECKHE
cpeactsa; 23.05.03 — [TogBIKHOM COCTaB JKEJIE3HBIX IOPOT;
23.05.04 - DkcrutyaTtanust xene3Hsix gopor; 23.05.05 - Cucrembl
obecriedeHus ABmxeHus moe3nos; 23.05.06 - CTpouTensCTBO
JKEJEe3HBIX JIOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHENEHOYHOU H
3a049HOH (hopM 00yueHus [DaekTpoHHBIH pecype] (Ne4201)

M2 Bonos B.T, Bonos |®usuka. DneKTprIecTBO, MAarHETU3M, OIITHKA : JTJAOOPATOPHBIi Camapa : CamI'VIIC, 43,
b, Buisikuna E.B, |npaktukym no ¢usuke, Gpusmke (IOIMONTHATENBHEIE pasaeisl) ms |2015 €CTh
3ybapes A.11, cTyneHToB cnerpaitbHocTed: 23.05.01 — HazemHbIe TpaHCIIOPTHO- ANEKTP.
Muxaiinos B.A TEXHOJIOTHUeCKue cpenctsa, 23.05.03 — I[MoaBmkHOM cocTaB KOITHSI

Jlamaxxanos X.JI,
Kmyp JLE

KEeNe3HBIX topor, 23.05.04 — DkcmryaTanus sKelne3HbIX JopoT,
23.05.05 — Cucrembl obecrieyeHus ABKEHN 110e310B, 23.05.06 —
CTpOHTENHCTBO JKETE3HBIX IOPOT, MOCTOB M TPAHCIIOPTHBIX
Torneneit, 09.03.01 — udopmaTika v BEIYUCTUTENBHAS TEXHUKA,
09.03.02 — NMudopmanuonHsie cucTemsl ¥ TexHomoruu, 13.03.02 —
DneKTporHepreTHKa 1 dIeKTpoTexHuka, 15.03.06 — Mexarponnka u
pobotorexnuka, 20.03.01 — TexuocdepHnas 6e3omacHocTs, 27.03.01
— Cranpmaptusamus u Merponorus, 27.03.03 — CucteMHbIH aHAMH3 U
yrpaBiieHHE OYHOH 1 3a04HOH (popm 0OydeHns



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
https://www.book.ru/book/263324
https://www.book.ru/book/263324

M3 Bosnos B.T..BonoB  |®u3uka. MexaHnka 1 MOJIEKyIIpHas GU3HKa : 1abopaTOpHBINA Camapa : CamI'VIIC, 100,

J.b, Bunsixuna E.B, [mpaktukym mms ctyneHToB cnenmansHocreit: 23.05.06 — 2014 ecThb
3ybapes A.I1, CTpOUTENBCTBO JKEIE3HBIX A0POT, MOCTOB M TPAHCIIOPTHBIX JNEKTP.
Muxaiinos B.A, ToHHeneH, 23.05.01 — Ha3zeMHbIe TpaHCIOPTHO-TEXHOJIOTUYECKHE KOIUsA
Konbuyrun H.A. cpeactsa, 23.05.03 — ITogBuxkHOI cocTaB xkene3HsIx popor, 23.05.04

— OKcIuTyaTaius xKene3Hslx gopor, 23.05.05 — Cucremst
obecrieyeHns! IBI)KEHNUS TI0€3/10B ¥ HAIIPaBJICHHUH TTOJIrOTOBKH:
09.03.01 — Mudopmartuka u BeIUUCIUTENbHAS TeXHUKa, 09.03.02 —
HdopmanmoHHble cucTeMbl 1 TexHoiorum, 13.03.02 —
DIIEKTPOIHEPTETUKA U dIeKTpoTexHuKa, 15.03.06 — MexaTpoHuka u
pobororexnuka, 20.03.01 — Texnochepnast 6e3omacHocTb, 27.03.01
— Crannaptuzauus u metposorus, 27.03.03 — CucteMHbIi aHanu3 u
yIIpaBJIeHHE OYHOH U 3209HOH hopM oOydeHus

M4 CanbHukos A.H duznveckuii npakTHKyM 4 (IIOCTaHOBKA, IPOBEACHHE OIBITOB, Capatos: CI'TY, 15,
00paboTKa pe3yabTaToOB M pacu€T morpenHocteil) s crynearos 2007 eCTh
cneranbHoctei: 23.05.06 — CTpOUTENLCTBO JKENEe3HBIX JI0POT, SIEKTPOHH
MOCTOB U TpaHCHOPTHBIX TOHHeNEH, 23.05.03 — [TonBmkHOM cocTaB bI€ KOMUU
KeNe3HbIX opor, 23.05.04 — DkcmyaTanus sKene3HbIX Jopor, (dparmMeHTo
23.05.05 — Cucremb! obecrieueHus IBUKEHHS TIOE3/10B. B

6.3. IlepeueHnb pecypcoB HH(GPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHO# ceTn ""UHTepHeT"

HaunmeHoBaHHe pecypca [ da.aapec

91

92 |- 3BC usnmarenscrra "Jlans" (TeMaThueckuit maketr: Umkenepuo-texunueckue|nttp://e.lanbook.com/
Hayku (kHuru msgarenbcrBa «YMIL JXKIAT»)). Pecypc mocrymen ¢ moobix 1K
TI0CJIe PETHCTPAIIMH C JIO6Or0 KOMITBIOTEpA BY3a.

93 |- DI'BOY «YuebHO-METOANUECKUI LIEHTDP Ha KEIE3HOLOPOKHOM TpancnopTey.[http:/library.miit.ru/miith.php
JIOCTYI K MOJIHBIM BEPCUSIM KHUT M3JIATENILCTBA BOSMOKEH TI0CIIE PETHCTPAIINH
Ha caiite MI1MTa c mo6oro I1IK Hamero yausepcurera.

94 |- Undopmaunonnas cucrema "EJuHOE OKHO 0CTyNa K 00pa3oBaTelbHbIM http://window.edu.ru
pecypcam" mpesocTaBisieT CBOOOIHBIH JOCTYII K KaTajiory
00pa3oBaTeIbHBIXHHTEPHET-PECYPCOB H TOJTHOTEKCTOBOM 3JIEKTPOHHON
y4eOHO-MeTOANYeCKoN OuboTeKe Jyis 00UIero u npoheCCHOHAILHOTO
00pa3oBaHwUs.

7. METOIUYECKHUE YKAZAHUS JJIA OBYYAIOIUXCA 11O OCBOEHHMIO JUCHUIIJIMHBI (MOAYJIS)

Jucruruinna «Pu3rka» B COOTBETCTBHHU C Y4€OHBIM TUIaHOM crelpaibHocTH 23.05.03 n3ydaercs B TeUEHHE TPEX CEMECTPOB
Ha [IEPBOM ¥ BTOPOM Kypcax.

[TporpaMmoii IpeaycMOTPEHBI TEOPETUYECKUE 3aHATHUS (JIEKLUH), IPAKTHYECKHIE 3aHATHS, 1a00paTOpHbIe pabOTEI.

TeopeTnyeckue 3aHATHSI IPOBOIATCS B COCTaBE MOTOKA, a MPAKTHUYECKHE 3aHATHSA, JJaOOpaTOpHbIE PabOTHl — B COCTABE TPYIIIBI
(TToITyTpyMIIB).

[Ipu mpoBeaeHMHU 3aHATHH HCHOIB3YIOTCA MeuaTHbIE (Y4eOHHMKH, MMOCOOWs, CHPAaBOUYHUKH M METOAMYECKHE pa3paboTKh),
JIEMOHCTpAIMOHHbIE (IUTaKaThl, JabopaTopHoe Oo0OpyAOBaHME, MPUOOPHI) U MYIbTHMEAUIHbIC (CIalia-(QUIbMBbI, TpE3eHTAIIOHHBIC
MaTepHabl Ha 3JIEKTPOHHBIX HOCUTENSAX) CPECTBA O0YUCHUSL.

B xozme nexuuii npenogaBaTeb U3NaraeT U pa3biCHAET OCHOBHBIE, HaUOOJIee CIIOKHBIE TIOHATHS TEMBI, 4 TAKKe CBSI3aHHBIE C
Hell TeopeTHYeCKHe M IPAaKTHYECKUE MPOOJIEeMBI, JaeT PEKOMEHJAlMH Ha BBHIIOJHEHHE CaMOCTOATeNbHON paborhl. ComepxaHue U
CTPYKTYpa JIEKIIMOHHOI0 MaTepraia JOJDKHBI ObITh HalpaBJIeHbl Ha (JopMUpOBaHUE Y 00YYAIOIIEr0CsS COOTBETCTBYIOIINX KOMIETCHINI
U COOTHOCHUTBCS C BEIOpaHHBIMH IIPEIoJaBaTeeM METOAaMI KOHTPOIIS U OLICHKOM MX YCBOCHUSL.

B xozme nexnuii o0y4arommMes: peKOMEHIYETCs: - BECTH KOHCIIEKTHPOBaHHE y4eOHOro MaTepuaia; - odpamars BHIMaHHe Ha
KaTeropuu, (GOpMYIHPOBKH, PACKPBIBAIOLINE COIEP)KAHUE TeX WIM MHBIX SBJICHUH M MPOLECCOB, Hay4YHBIE BBHIBOIBI U NPAKTHYECKUE
PEKOMEHIAIHMH 110 MX IIPUMEHEHHIO; - 3a/1aBaTh MPENOAABATEII0 YTOYHSIIONINE BOIIPOCH C LENbI0 YSCHEHHUS TEOPETHYECKUX MON0KECHH,
paspenieHns CIIOPHBIX CUTyaluid. B paboumnx KOHCIEKTax KelnaTelnbHO OCTABIAThH HOJs, Ha KOTOPHIX BO BHEAYAUTOPHOE BPEMs MOXXHO
crenath MOMETKH U3 y4eOHO-METOIMYEeCKOro OOecIeYeHus Ul CaMOCTOSATENBFHOH padoThl 00yJaromMxcsi, JONONHSIOMIEr0 MaTepral
NPOCIYIIAaHHOM JIEKIMH, & TaKKe IOMETKH, MOAYEPKUBAIONINE OCOOYIO Ba)KHOCTh T€X HJIM MHBIX TEOPETHYECKUX ITOJOKeHWH. s
YCIEHIHOTO OBJAJCHHS KypcoM HEOOXOOMMO MOCENIaTh BCE JICKLHH, TaK KaK TEMAaTHYECKHI MaTepHal B3aMMOCBs3aH MEXay coboil. B
ClTydasix TPOITycKa 3aHATHS CTYICHTY HEOOXOIUMO CaMOCTOATENBHO M3YYUTh MAaTepHAl M OTBETHTh Ha KOHTPOJBHBIC BOIPOCHI IO
NPONYIIEHHOH TeMe BO BpeMsl HHIUBHAYAIBbHBIX KOHCYIIbTALIHH.

[pakTHueckue 3aHATHA BKIIOYAIOT CaMOCTOSTEIBHYIO NPOPabOTKY TEOPETHYECKOro Marephala W H3y4eHHe METOIUKH
pelIeHNs] THIMYHBIX 337ad. HekoTopwle 3a7add comepikaT 3JIEMEHTHl HaydHBIX HCCIIEIOBaHHI, KOTOpBIE MOTYT NOTpeOOBaTh
YIITyOJIEHHOH CaMOCTOSATENBHOM MPOPAaOOTKH TEOPETHYESCKOr0 MaTepHrala.

JlaGopatopHble pa0OTHl HANpPaBICHBl Ha 3aKPEIUICHHE TEOPETHYESCKOro MarepHuana M BBIPAOOTKH HABBIKOB IPOBEICHUS
9KCIIEPUMEHTAJIBHBIX HayJHBIX UCCIIENOBAHMI PA3IMYHBIX TEIUIOTEXHWYECKUX SIBJICHHH W OLICHKU MOTPENTHOCTEH N3MEPEHHHl, a Takxke
HaBBIKOB PA0OTHI C COBPEMEHHOW HaYJHO-HCCIIEA0BATEIECKON anmapaTypoi.

[Ipn opranm3anmy BHEAyAWTOPHOW CaMOCTOSITENBHOH pabOTHI MO JAaHHOW MUCHUIUIMHE IIPENOoAaBaTeN0 PEKOMEHIyeTcs
HCTIONB30BATh CIIEAYIONIHE €€ (POPMBI:

- pelIeHne CTyJeHTOM CaMOCTOSITEIIBHBIX 3a7[ad OOBIYHON CIIOKHOCTH, HAIIPABJIEHHBIX HA 3aKPEIJICHHE 3HAaHWH U YMECHUH;

- BBINTOJIHEHWE WHAWBUAYAIbHBIX 33JaHUH MOBBIIICHHONW CI0KHOCTH, HANpPaBICHHBIX HA pa3BUTHE y OOYUYAIOIIMXCSl HAY9HOTO
MBIIIJICHUS] 1 MHUIUATHBHI.

JlomycKOM K MTOrOBOMY KOHTPOJIIO B BHZE 9K3aMEHA WIIM 3a4eTa SIBJISETCS BHINIOJIHEHNE U 3aIINTa BeeX JabopaTopHBIX padorT,
MIPEAYCMOTPEHHBIX 11.4; pelIeHNe HHANBUIYTbHBIX 3aaHUMH.

IToaroToBka K 3K3aMEHY M 3a4eTy MpeAIonaraerT:



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

- U3y4€HHE OCHOBHOU M JOIOJTHUTEIBHON JINTEPATyphl, KOHCIIEKTOB JIEKLIUL;
- pellieHHe TUITOBBIX 3a/1a4;

- y4acTHe B IPOBOANUMBIX KOHTPOJIBHBIX ONPOCaX;

- TECTUPOBAHME IO TEMAM;

- pelIeHreM CaMOCTOATENFHBIX KOHTPOJIBHBIX PadoT;

- yqacTHe B pa30opax KOHKPETHBIX CHUTYaIIHH.

8. ”TH®OOPMAIIMOHHBIE TEXHOJIOI'NH, UCIIOJIb3YEMBIE ITPU OCYIIECTBJIEHUU OBPA3OBATEJIBHOI'O
INPOLECCA IO JUCIIMIIJIMHE (MOY JIIO)

Pasmenenue yaeOHbIX MaTepuaioB B pazjene «Dusnkay cucrembl odyuenus Moodle: http://do.samgups.ru/moodle/

8.1 IlepeyeHb NporpaMMHoOro odecneyeHusi 1 HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

8.1.1 |I/ICHOJ'II)3OBaHI/Ie CIICIUAJIU3UPOBAHHOI'O IIPOrpaMMHOI0 obecIieueHue Z[aHHOﬁ HpOI‘paMMOﬁ HE NIPpEAyCMAaTPpUBACTCA

9. OITIUCAHUE MATEPUAJIBHO-TEXHUYECKOMU BA3bl, HEOBXOANMOU JJIAA OCYINECTBJIEHUA
OBPA30BATEJIBHOI'O ITPOLHECCA IO JMCHUITJIMHE (MOYJIIO)

Jlexinonnas ayautopus (60 mocaJouHbIX MECT) U ayJAUTOPUHU /ISl IPOBEICHUS PAKTHIECKUX U JIAOOpaTOpHBIX 3aHsATuil (25 u
0oJlee TOCAIOUHBIX MECT) OOOpPYIOBaHHBIC YUEOHOW MEOEINbI0; HEOrPAaHMYCHHBIA JOCTYI K JJICKTPOHHO-OMOIMOTEYHBIM CHCTEMaM
(uepe3 pecypebl oubmmorekn CamI'YIIC), x anekTpoHHON HH(DOPMAIIMOHHO-00pa3oBaTeabHON cpeae moodle W kK MHGOPMAIMOHHO-
TEIEKOMM YHUKAITHOHHOM ceTH «IHTEpHET» B paMKaX CaMOCTOSTENIBLHON paboThl 00yJaroIerocs.

JlekunoHHbIe, TPaKTUYECKHE U J1Ta0OpaTOpHbIE pabOTh IPOBOJATCS B COOTBETCTBUHM C paciicaHieM 3aHsTuid.JlaboparopHbie
[paboTHI TPOBOSTCS B TabopaTopusix kadenps! «IHXeHepHbIe T'yMaHUTapHBIE €CTECTBEHHOHAYYHBIE
nobuiernpodeccHoHaIbHbIeANCIUTUINHE CapaToBckoro ¢unuana Caml YIIC.

JlaGopaTopusi MEXaHUKU U MOJIEKYJIpHOU (PM3UKH, BKIIOYAIOIIas 1a00paTOpHbIE YCTAHOBKU: OCHOBBI U3MEPEHUH U 00pabOTKH

pe3yNbTaToB, YNPYrHi ynap, MaTeMaTH4eCKHH MasTHHUK, M3MEPEHHE Ta30BOH MOCTOSHHOW, BSI3KOCTh JKUIKOCTH, KOI(PQUIMEHT
MIOBEPXHOCTHOT'O HATSHKEHHSI M HEKOTOPBIE APYTUE CTCHBI.

JlaGoparopust >IeKTpUYECTBAa M MAarHeTH3Ma, BKIIIOYAOLIAs J1a0OpaTOpHBIE YCTAHOBKHU: JJIEKTPOU3MEPHUTENbHbIE MPUOOPH,
3aKOHBI TTOCTOSIHHOT'O M IEPEMEHHOI'0 T OKa, 3JICKTPOMarHUTHBIE BOJIHBI M HEKOTOPBIE IPYTUE CTECH/IBI

JlaGopaTtopusi onTHKH, BKIIOYAKOLIAs Ja0OpaTOpHBIE YCTAaHOBKHU: omnpejielieHHe (POKYCHOrO PacCTOSHUS JIMH3bBI, TU(PAKIUI U
HOJISIpU3alys CBeTa, BHEHUH (oToaddexT, paanaliMoHHbIil POH U HEKOTOpPbIE APYTUE CTEHBI




