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1. Ileau u 3a7a4Yu OCBOEHHUSA TUCHHUILINHDBI

Llenb OCBOGHHMS MUCHMILIMHBI - CO3JaHHE Y OOYYalOUIMXCS OCHOB JIOCTATOYHO IITHUPOKOU
TEOPETUYECKOMN MOJTOTOBKH B 00J1aCTH (DU3UKHU, IO3BOJISIIOIEH OPUEHTUPOBAThCS B IIOTOKE HAYYHOM
U TEXHUYECKOHM uHpOpManuu U oOecreynBaromeii WM BO3MOXKHOCTh HCIIOJNIB30BaHUS HOBBIX
(GuU3M4YeCKUX NPUHLUIIOB B TEX O0JIACTAX TEXHUKHU, B KOTOPBIX OHU CHELIUATU3UPYIOTCS.
3aza4yu TUCHUILIMHBI
- ¢opmupoBanue y  oOydaromuxcs HAy4HOTO MBIIIJICHUH u COBPEMEHHOTO
€CTECTBEHHOHAy4YHOI0O MHPOBO33PEHHs, B YAaCTHOCTH, IIPABUJIBHOIO IIOHMMAaHUS TIPaHULL
IPUMEHUMOCTH DPA3JIMYHBIX (U3UYECKUX IMOHATUM, 3aKOHOB, TEOPUH M YMEHHUS OLIEHUBATh
CTEIIEHb JOCTOBEPHOCTH PE3YyJbTATOB, IOJYYEHHBIX C IIOMOIIBIO JKCIEPUMEHTAIBHBIX WIH
MaTEMaTHYECKUX METOJOB UCCIIEIOBaHUS;

- YCBOEHHME OCHOBHBIX (PM3MUYECKHUX SIBICHHHA M 3aKOHOB KJIACCUYECKON U COBPEMEHHOHN (DU3UKH,
METO0B (PU3NYECKOTO UCCIIEJOBAHUS;

- BbIpabOTKa y OOY4YarolIMXCs MPUEMOB M HABBIKOB PEIICHUS KOHKPETHBIX 3a/1a4 M3 Pa3HbIX

obnacTeil (prU3MKH, IOMOTAIOIIUX CTYJEHTaM B JJaIbHEHIIIEM PeIIaTh HHKEHEPHbIE 3a/1a4H;

- BbIpabOTKa y 00yYaromuXCsi HAYaIbHBIX HABBIKOB IPOBEICHHS IKCIIEPUMEHTAIBHBIX HAYYHBIX

HCCIIeI0BaHU M Ppa3INIHbIX (I)I/ISI/I‘ICCKI/IX SIBIICHUH U OLICHKHU HOFpGHIHOCTeﬁ HSMCpCHHﬁ.

TEXHOJIOTHH,

1. Mecto nucuuniuabl B crpykrype OIIOII BO

JucuuriauHa OTHOCUTCSA K JUCHUILIMHAM oO0s3aTesibHOM 4yacTu bioka 1 ydeOHoOro miana mo
HarnpasieHuto 12.03.01 ITpubopoctpoeHue.

Heo0xomuMbIME YCITIOBUSIMU JIJTSE OCBOSHUS TUCIATIIMHBI SBIISIOTCS:

3HaHUE OCHOBHBIX 3aKOHOB MAaTE€MaTUYECKOW JIOTMKH, HAIpPaBJICHUS Pa3BUTHS TEXHUKU U

YMeHHEe HCIIONIb30BaTh COBPEMEHHBIC HW3MEPUTEIIbHBICE M MPOTPAMMHBIC CpPEACTBA B CBOCH
npodecCHOHATLHOM IS TEIILHOCTH,
Bnanenune MeToamMu 1 pueMaMu PEIICHUs] COBPEMEHHBIX MPO(EeCCHOHANBHBIX 3a/1a4.

Jucuunnmza

CIYy’)KHUT OCHOBOM A

OCBOEHHUS JAMCLUMILIMH: TEOpUs (PU3NYECKUX IOJIEH,

U3MEPUTEIIbHAS TEXHUKA, aKYCTUYECKUNA KOHTPOJIb U JUArHOCTHUKA, ONITHYECKUE METOBI AUArHOCTUKHU
Y BU3YaJIbHBIN KOHTPOJIb, PaJUallMOHHBIA KOHTPOJIb, (PU3HKa TBEPAOTO TENa.

2. Pe3yabtarbl 00y4eHHs MO AMCHUIINHE

[Ipouecc wu3ydeHMs] AMCUMIIMHBI/MOAYNS HampaBlieH Ha (QOPMHUPOBAHUE CIEIYIOIINUX

KOMIIETEHIINN:

Tabmuma 3.1

Kox n nanmenoBanue
KOMIIETCHIINH

Kox v HauMeHoBaHuE
WMHMKATOpa
JIOCTHOKEHUS

komnerernmmu (MAK)

KOI[ 1 HAaUMCHOBAHUE pE3YyJibTaTa O6y‘IEHI/I$I 0 AUCLIMIIIIMHC

VK-1. Cnocoben
OCYIIECTBIIATH TIOUCK,
KPUTHYCCKHI aHATTN3
W CUHTE3
nHdopmanny,
[IPUMEHS T
CHUCTEMHBIN MOJIXO0T
JUTSL PELICHUS
[TOCTABJIEHHBIX 3a7a4

YK-1.1.
OcymiecTBisieT BBIOOD
aKTyaJIbHBIX
poccuiickux u
3apyOCIKHBIX
HCTOYHHKOB, @ TaK K€
TIOUCK, cbop u
006paboTKy
nHpOpManny,
HE00X0 MO
pewenus
[IOCTABJICHHOM 3aJ1a4u

JJIA

3Hath (31): BBIOOp AaKTyalbHBIX POCCHHCKUX U  3apyOeKHBIX
HUCTOYHHMKOB, a TaK >e€ NOHCK, cOop M 00paboTky wnHpopMmauuy,
HEoOXOAMMOH JUIsl pEIICHHUs! TIOCTaBJICHHON 331241

Ymers (Y1): ocymecTBisTh BBIOOp aKTyaJbHBIX POCCHHCKHX U
3apyOeXHBIX MCTOYHHKOB, a TaK J>€ IIOMCK, cOop M 00paboTkKy
nH}opManny, He0o0X0IMMOI1 JUIsl pellIeHus] TOCTaBJICHHOH 3a/1aui

Brnagers (Bl): HaBBIKAMH Kak OCYIIECTBIATh BEIOOpP aKTyaIbHBIX
POCCHICKMX M 3apyO€KHBIX HMCTOYHHKOB, a TaK )K€ TOUCK, cOOp H
00paboTky uHpOpMAIUU, HEOOXOAMMOHN IS PEHICHHUsS TOCTaBICHHON
3a1a9n




YK-1.2.
Cucrematusupyer u

KPUTHIECKH
AHAITM3UPYET
nHPOPMALHIO,

MOy YEHHYTO u3
Pa3HBIX HCTOYHUKOB, B
COOTBETCTBUH c
TpeOOBAHUSAMHU u

YCJIOBUAMMU 3aJa4n

3Hath (32): KaK CHUCTEMAaTU3UpPOBaTb M KPUTUUECKU aHAJIU3UPOBATh
nH(pOpManuIo, MOIyYSHHYIO U3 Pa3HbIX HCTOYHUKOB, B COOTBETCTBHH C
TpeOOBaHMAMH U YCIOBHUSIMU 3aJ1a91

Ymers (Y2): cucTeMaTH3WpoBaTh W KPUTHYECKH aHAIW3UPOBATh
nH(popManuio, MOIyYEHHYIO U3 Pa3HbIX HCTOYHUKOB, B COOTBETCTBHH C
TpeOOBaHMSIMH U YCIOBUSIMU 3aJ1a91

Brnagers (B2): HaBBIKAMH CHCTEMAaTH3HpPOBATh W  KPUTHUCCKU
AQHAIM3UPOBATh MH(POPMAIHIO, TTOJYYEHHYIO M3 PAa3HBIX UCTOYHHKOB, B
COOTBETCTBHH C TPEOOBAHUSIMU U YCIOBHSAMH 3371241

VK-1.3. Hcnons3yer
METOJIMKH CHCTEMHOT'O
MOJIX0/1a TIPU PEIICHUU
MOCTABJICHHBIX 32144

3uatp (33): MeTOAMKY
MIOCTaBJIEHHBIX 3aJa4

CUCTEMHOTO IOoAXO0Aa TIpU  PCIICHUU

Ymetb (Y3) HCIOJb30BaTh METOAWKKA CHCTEMHOI'0 IOAXOJa IIpUu
PCUICHUY MMOCTABJICHHBIX 3aJa4

Bnanets (B3) HaBbIKaMHM HUCIIOJIB30BaTh MCTOJHUKH CHUCTCMHOTO
T10aX0Ja IpHu pEHICHUH ITOCTABJICHHBIX 3a1a4

YK-2. Cnocoben
OTIPENIEIATh KPYT
3amad B paMKax
MTOCTaBJICHHOH TIETH U
BEIOMpATh
ONTHUMAIIEHBIE
crocoOBI UX
peLeHus, UCXOAS U3
JEUCTBYIOIIUX
MIPABOBBIX HOPM,
HUMEIOIINXCS
pecypcoB u
OrpaHUYCHUN

VK-2.1. IlpoBoaut
aHaJIN3 [TOCTaBJIEHHOM
ey u GopMyIupyeT
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX
3a/1a4, KOTOphIe
HE00XOIUMO PELINTh
JIJISL €€ TOCTHOKEHUS

3Hats (34): aHANN3 TOCTABJICHHON HeNd U (OPMYIHPYET COBOKYITHOCTD
B3aMMOCBS3aHHBIX 33/1a4, KOTOpbIE HEOOXOIUMO peIHTh I e
JOCTIDKCHUS

Ymets (Y4): IpoBOAWT aHAN3 MMOCTABICHHOW LENH W (HOpMyIHpyeT
COBOKYITHOCTb B3aMMOCBSI3aHHBIX 33/1a4, KOTOpbIE HEOOX0IMMO PEIIUTh
JUISL €€ TOCTHKCHUS

Bnanetr (B4): HaBblkaMu MPOBOJUTH aHAIM3 MOCTABICHHON ILIENU U
(GhopMyIHpYeT COBOKYNMHOCTh B3aMMOCBSI3aHHBIX 3a7[ad, KOTOPBIC
HEO0OXOIUMO PEIINUTH JJIS €€ TOCTHKEHUS

YK-2.2.

Bribupaer
ONTHUMAIILHBINA CTIOCOO
pereHus 3aaad,
HCXOMA U3
HUMEIOIINXCS PECYypPCOB
1 OTpaHUYEHU

3Hate (35): kKak BHIOMpaTh ONTHMAJBHBIA CIOCcO0 peIIeHus 3ajaad,
HCXO/ISl U3 UMEIOIUXCS PECYPCOB M OTpPaHUYEHHN

Ywmets (Y5): BEIOMpaTh ONTHMANBHBIA CIIOCO0 pPEIICHHS 3a1ad, UCXOIs
U3 UMEIOIUXCS PECYPCOB U OTPaHUYEHHIMA

Bnaners (BS5): HaBBIKaMu BBIOHMpPATh ONTHUMANBHBINA CHOCOO pelICHUS
3a[a4, HCXOAS U3 UMEIOIIUXCS PECYPCOB M OTPAaHUICHUH

OIIK-1. Crocoben
MIPUMEHSTh
€CTeCTBCHHOHAYYHBIC
1 O0IIeHHKeHEPHEIE
3HaHUS, METOBI
MaTeMaTHIECKOTO
aHau3a u
MOJICIIUPOBAHHUSI B
HWHXXEHEPHOU
JeSITEIPHOCTH,
CBSI3aHHOM C
MIPOEKTHPOBAHUEM U
KOHCTPYHPOBAHHEM,
TEXHOJIOTUSIMH
MIPOU3BOJICTBA
pubopoB u
KOMILIICKCOB
IIHPOKOTO
Ha3HAYCHUS

OIIK-1.2. TTpumensier
3HAHUS €CTECTBEHHBIX
HayK B UH)XCHEPHOU
MIPAaKTHKE

3uath: (36) OCHOBHBbIE (hU3MUECKHE SBIECHHUS U MPOLECCHI, HX MECTO B
WHKEHEPHOMN NPaKTUKe, (PyHIaMEHTANLHLIE TOHATHUS, 3aKOHBI U TEOPUU
KJIACCMYECKOW M COBPEMEHHOH (DU3MKH, METOABI M  CPEICTBA
TEXHMYECKUX U3MEPEHHUH

Ymers: (V6) omnpenensth XapaKTEPUCTUKU (DU3UUECKHUX SIBICHHHA |
MIPOLIECCOB Ha OCHOBE TEOPETHUYECKOTO  (3KCIEPUMEHTAIBHOTO)
HCCIIeIOBaHMs, 00padaThiBaTh W NPEJCTABIATH IOJIYYECHHbIC JaHHbBIC
9KCIIEPUMEHTA C YYETOM CHEeUN(HUKH METOJIOB M CPEACTB TEXHHYECKHUX

U3MEpPeHUH B  TPUOOPOCTPOCHHH, TNPUMEHATH MAaTEMAaTHYECKOE
onucaHne (GU3NYECKUX SBJICHWH W  BBIMOJNHATh HEOOXOIUMbIE
npeoOpa3oBaHus ISl ONMHUCAHUS  MPOCTEHIIMX  MEXaHUYECKHUX,

OJICKTPOMArHMTHBIX U ONTHYCCKUX yCTpOﬁCTB U CUCTEM

Bnaners: (B6) npakTH4eCKUMK HABBIKAMH M CPEICTBAMH OIPEIEIIEHHS
XapaKTePUCTHKH (PU3MUYCCKUX SIBICHHA W TMPOIECCOB HA OCHOBE
TEOPETUIECKOTO (IKCIIEPUMEHTAIBHOTO) HCCICOBaHUS W 00pabOTKH
Ppe3yJIbTaTOB 3KCIEPUMEHTA




3. O0beM IUCHUIIINHDI

OOmmii 00beM OUCLHMIIIMHBI COCTABIIAET 9 3aUeTHRIX equHHIL, 324 Jaca.

Tabnuma 4.1.
AynuTOpHBIE 3aHATHSI/KOHTAaKTHas padora,
®dopmMma
dopma Kypc/ Jac. CamocrositensHas .
MPOMEXXYTOYHOM
o0y4eHust ceMecTp [Mpaktnueckue | JlaboparopHble paboTa, Jac.
Jlexkuuu aTTecTaluu
3aHATHS 3aHATHS
1/2 18 18 18 54 3ayer
OuHas 2/3 18 18 18 54 3ayer
2/4 16 16 16 60 Ox3aMeH

4. CTpyKTYypa M coiep:KaHHe JMCIHIIIHHbI

5.1. CTpyKTypa IUCHUIIITUHBI
ouHas ¢popma o0ydenusi (OPO)

Tabmuma 5.1.1

Ne CTpyKTypa HCUHIHHEL iﬁﬂfii CcPC Bcero Kon
n/n | Homep HaumenoBanue Hac. Jac. NIK Ouenoumbie cpesicTsa
J. | TIp | JIa6
pas3zena pazzena
2 cemecTp
YK-1.1.
VKI1.2. KommexT Bommpocos k
1 1 ®u3nvecKrue 0CHOBbI 9 9 9 27 54 VK1.3. KOJUIOKBUYMY IO pazlieny
MEXaHUKHU YK-2.1. «DuU3nuecKre OCHOBBI
YK-2.2. MEXaHUKI
OIlK-1.2
VK-1.1.
VK1.2. KommnexT BonpocoB k
MounekynsipHas VK13
2 2 (pusua 9 9 9 27 54 3. KOJUIOKBHYMY TIO pa3aeny
TepMOIHAMHKa YK-2.1. «MonekyisipHast GU3UKa U
YK-2.2. TEPMOANHAMHUKAY»
OIIK-1.2.
Hroro 3a 2 cemecTp: 18 | 18 | 18 54 108
3 cemecTp
YK-1.1. KommnekT BonmpocoB k
YK1.2. KOJUIOKBUYMY TIO pazzeny
3 3 DNEeKTPUUECTBO U 18| 18 | 18 54 108 YKI1.3. «DNEKTPUIECTBO U
MarHeTH3M YK-2.1. MarHETH3M
YK-2.2.
OIIK-1.2.
Hroro 3a 3 cemectp: 18 | 18 | 18 54 108
4 cemecTp
YK-1.1. KommnekT BonpocoB k
YKI1.2. KOJUIOKBHYMY II0 pa3leiy
VK1.3. «BoJiHOBas onTuKa»
4 4 BonHoBas ontuka 8 8 8 12 36
YK-2.1.
YK-2.2.
OIIK-1.2.
VK-1.1. KommuiexT BompocoB k
YK1.2. KOJUIOKBAYMY II0 pa3Aeiny
5 5 KnanTosas dusika 8 8 8 12 36 YKI1.3. «KBanroBas ¢uzuka»
YK-2.1.
YK-2.2.
OIIK-1.2.




6 SK3aMeH ) ) ) 36 36 Komriekt Bonpocos K
9K3aMEeHY
Hroro 3a 4 cemectp: 16 | 16 | 16 60 108
Hroro: 52 | 52 | 52 | 168 324

5.2. Conepxanue JUCIUTIIMHBI

5.2.1. Coneprkanue pa3aeiaoB AUCIUTUIMHBI (TUIAKTUYECKHUE CIMHUILIBI ).

Paznen 1. Pusnueckue 0CHOBbI MEXAaHUKH.

Tema 1: Begenne.

[Ipenver wu3yueHuss ¢uszuku. MeToapl (U3MUECKOTO MCCIEAOBAHUSA: OIBIT, TUIOTE3a,
HaOmonenue, (GyHIaMEHTaJbHAs TeOopHs, JKcrepuMeHT. DOpMbI CyIIECTBOBAHUS MaTEepUU:
MIPOCTPAHCTBO, BPEMS, ABUKEHUE U B3aUMOJICUCTBHE.

IIpeamer KIacCM4ECKOM MEXAHMKHM — OIMCAHME MEXAHMYECKOIO0 COCTOSHHUS MaKpoTed,
MepeMENIatOIMXCsl CO CKOPOCTBE0 MHOTI'O MEHbIIEH CKOpocTU cBeTa. DyHIaMeHTaIbHbIE MOJIEIbHbIE
O0OBEKTHI KIIACCHUECKOW MEXaHUKHU — MaTepHaIbHas TOUKa, a0COIIOTHO TBEPIOE TEIIO.

Tema 2: KuneMmaTuka MaTepuaJbHOH TOYKHM U A0COJTIOTHO TBEPAOI0 TeJa.

KunemaTndeckue XxapakTepUCTUKA MEXaHUYECKOTO JBHKCHUS, MPE/ICTABIICHHBIE B BEKTOPHOM
U KOOPAMHATHOM popmax: paanyc-BeKTOpP M KOOPAUHATHI; IEpEMEIICHHE U IpUpalleHne KOOPAUHAT;
CKOpOCTb, YCKOPEHME M MX HpPOEKIHH Ha OCH KoopauHar. EcrecTBeHHblE (TpaeKTOPHBIE)
KMHEMaTUYECKUE  XapaKTepUCTUKHU: JyroBas KOOpAWHATa, IyTh, CKOPOCTh, HOPMAaJIbHOE,
TaHI€HLIHUAIBHOE U IOJIHOE YCKOPEHUS.

CpenHsist CKOpoCTh, MOJ1YJIb CPEHEN CKOPOCTH.

Kunematuka JBMXKEHHST MaTEpPHAIbHOW TOYKA B TIOJI€ CHJBI  TsDKECTH (ypaBHEHUSA
PaBHOYCKOPEHHOTO JIBIKEHUS).

KunemaTuka OTHOCUTEIBHOTO JIBHXKCHHS.

AOCOTIOTHO TBEpIOE TENO KaK MOJENbHBIM OOBEKT MEXaHUKU. YTJOBbIE KHHEMATHYECKHE
BEJIMYUHBI: BEKTOP 2JIEMEHTAPHOI'O YIVIOBOI'O NEPEMEUICHUs, YII0Basi CKOPOCTh, YIIOBOE YCKOPEHUE.
CBs13b YITIOBBIX U IMHEWHBIX KHHEMAaTUYECKUX BETUYMH.

Tema 3: OcHOBHBbIE 3AKOHBI JUHAMUKH MATePHAJIbHOI TOYKH.

3akoHbl HblOTOHA — TeopeTuyeckas MOJENb CYIIHOCTHBIX OTHOIIEHWW U CBS3ed B
MexaHuueckoil cucreme. Cuila Kak BEKTOpPHas Mepa B3aMMOJCHCTBHS; MHEpPTHas Macca Kak mepa
WHEPTHOTO cBOMCTBa Tena. [[puHIMI HE3aBUCUMOCTH B3aUMOICHCTBUI.

Cwibl B MeXaHUKE Kak (DYHKIIMM OTHOCHUTEIHHOTO TOJIOKEHHUSI U OTHOCUTEITBHON CKOPOCTH:
IpaBUTAIlMOHHAS] CHJIA U CUJIA TSHKECTH, BEC, CHJIa yNPYrocTu (3akoH ['yka), cuia cyXxoro W BSI3KOTO
TpEHUS.

JuHaMuueckoe ypaBHEHHE JBUKEHHUS - COBOKYITHOCTh BTOPOro 3akoHa HproTOHA M mpuHIIMIA
HE3aBUCUMOCTH JBUXEHHUS. [loHSATHE O COCTOSHMM MEXaHHYECKOW CHCTEMbI: IapaMeTphl,
JTUHAMUYECKHE IEPEMEHHbBIE U IEPEMEHHBIE COCTOSIHUS MeXaHn4YecKol cuctemsl. [IpenckasarenbHas u
o0BsicHUTENbHAs (YHKIIUU MEXAHUKU.

[IpeoOpazoBanust  lanunes,  wHBapuaHThl  npeoOpaszoBanuit  lamunes.  [IpuHuumn
OTHOCHUTENBHOCTH [ anmuies.

Tema 4. 3aK0HBI COXpaHEeHHUS UMITYJIbCA U MEXaHUYECKOH SJHEePTrUu

NMnynsCc MaTepuaabHOM TOYKH M CHUCTEMBl MaTEepHAIbHBIX TOUeK. TeopeMa 00 M3MEHEHHH
HMITYJIbCA. 3aKOH COXPAaHEHMs MMIyJabca. L[eHTp mMacc M LEeHTp TsSKeCTH. [[BH)KEHHE LIEHTpa Macc.
Yipyroe v HEYIpyroe CTOJIKHOBEHUS.

PaGota cunpl u wmomHOCTh. KuHeTHUeckass SHEprusi MaTEePHAIBHOW TOYKA M CHCTEMBI
MaTepUuaIbHBIX TOYeK. TeopeMa 00 M3MEHEHUN KHHETHIECKON DHEPTHH.



[ToTeHnmanbHOE 1OJIe, KOHCEPBATUBHbBIC M JUCCUIIATUBHBIC CHIIbL. [loTeHIIMaNbHas SHEPTUS U
KOHCEpPBATUBHBIE CHIIBl. 3aKOH COXPAHEHMS MEXAaHWYECKOM 3Hepruu. KoHcepBaTMBHBIE CHCTEMBI U
3aKOH COXPaHEHMsI SHEPIUu.

Tema 5. JluHaMUKA BPalIaTeJIbHOI'0 JBUKEHUS U 3AKOH COXPAHEHUS MOMEHTAa MMILYJIbCA.

MoMeHT uMmynbca M MOMEHT CHUJIbl MAaT€PUAJIbHOM TOYKM OTHOCHUTEIBHO IIOJIOCA U OCH
BpauieHus. MOMEHT mnapbl CHjl. YpPaBHEHHUE MOMEHTOB. 3aKOH COXPaHEHUS MOMEHTa HMITyJIbCa
MaTepUaIbHOU TOUKU. TAroTeHne. DIeMEHTBI TEOPUH MOJISL.

JluHaMuKa BpamaTeNbHOrO JBHUYKEHHS TBEPAOrO TEJla OTHOCHUTEIBHO HEMOABUKHOM OCH.
MowmenT uHepuuu TBepaoro rtena. Teopema Illrelinepa.

Kunernueckass sHeprusi Bpammaromerocss teepaoro tena. Kunermueckas sHeprust tena mnpu
IIJIOCKOM JBH>KEHUU.

Tema 6. Di1eMeHTbI MEXaHUKHU KHIKOCTEIA.

JlaBiieHME B )KUJIKOCTH U ra3e. Y paBHEHUE HEPAZPBIBHOCTU. Y paBHEHUE bepHyIu u cineacrteue
n3 Hero. BsaskocTe. MeToibl onpeenenys BA3KOCTH. J{BH>KEHHE Tell B KUIKOCTSX.

Tema 7. Mexann4yeckue KoJ1e0aHUsSI M BOJHBI.

[lepnonnueckoe Kose0aTenbHOe JBUYKEHUE. Kunemarnueckue XapaKTEPUCTUKU
rapMOHUYECKOTO KOJIe0aTeTbHOTO ABMKEHHS.

Juddepenunansubpie ypaBHEHUSI CBOOOIHBIX, 3aTYXAIOIMIUX U BBIHYKJICHHBIX KOJEOAHUN U UX
pereHre. XapakTepUCTHUKU KOJIEOATEIBHBIX CHCTEM: COOCTBEHHAs YacTOTa, KOA(M(MHUIIMEHT 3aTyXaHus,
JIEKPEeMEHT 3aTyXaHus, JOOPOTHOCTh Koyie0aTeNbHOI cucteMbl. Pe3onanc. ABTOKosIe0aHus.

BonHbl, UX OCHOBHBIE THUIIBI U XapaKTepUCTUKU. BoiHOBoe ypaBHeHue. ['pynmoBasi CKOPOCTb.
Cas3b TpymnnoBoii u pa3oBoit ckopocTeit. Dueprust BoiaHbl. OOpa3oBaHUE CTOSYUX BOJIH.

Pa3nen 2. MosiekyasipHasi pu3MKa 1 TEPMOJAMHAMUKA

Tema 1. OcnoBnblie noao:xenuss MKT.

JluHaMu4eckuif, CTaTUCTUUECKUI UM TepMOJMHAMMUYECKUI MeToabl uccienoBaHus. OCHOBHbIE
MOHATHSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUU: aTOM, MOJIEKYJla, KOJIMYECTBO BEIIECTBA, ITOCTOSHHAsS
ABorazipo, MOJIsIpHasi Macca, MOJISIpHbIN 00beM. O1ieHKa pa3MepoB U Macc MOJIEKYJ.

TepMoaMHAMHUYECKUE CHUCTEMBI, MapaMeTpbl, MPOLECChl. TepMOJUHAMHUYECKOE PaBHOBECHE.
HyneBoe Hauano TepMoauHaMHMKH. AOCONIOTHas TemIieparypa. YpaBHEHHME COCTOSIHUS HIEaTbHOTO
raza (ypaBHenue Knaneiipona - MengeneeBa). ['azoBbie 3akonbl (boins-Mapuotra, ['eit-Jlroccaka,
ABorazpo, JlansToHa).

Tema 2. MoJieKkyJsIpHO-KHHETHYECKAasi TeOpHs MIeaJbHOIr0 Tra3a M 3JIeMEeHThI
CTATUCTHYECKON (PUHKH.

OcHOBHOE ypaBHEHHE KHHETHYECKOM TeopuHM wujeanbHoro rasza. IloctosHHas bonbimana.
MonekynspHO-KUHETUUECKOE HCTOJKOBAHUE [JABJIEHHUS U TEMIIEPATypbl; METOABl H3MEpPEHUs
TEMIIEPATypHI.

W3mepeHne CKOpOCTH MOJIEKYJ METOIOM  MOJEKYJSpHBIX Iy4koB, onblT Illrepna.
Pacnpenenenne Maxkcgenna. bapomerpuueckas popmyna. Pacnpenenenue bonbiimana.

Tema 3. IlepBoe Ha4aJI0 TEPMOIHHAMHKH.

[lepemMeHHbIE COCTOSIHMSI TEPMOJIMHAMUYECKOW CHUCTEMBI, MapaMeTpbl CUCTEeMbl. BHYTpeHHss
SHEPTrUs TEPMOJANHAMUYECKON CUCTEMBI.

B3aumopeiictBue TepMoAMHAMHUECKUX cucTeM. Teruiota W pabora Kak crocoObl oOMeHa
sHeprueil Mexay (u3nyeckMMH cucteMamu. IlepBoe Havajao TepMOAMHAMHUKH. BeuHblll ABHraTens
MEepBOTo poja.

IIpuMeHeHne nepBOro Hayaja TEPMOJUHAMHUKHU K HM30IpoleccaM. TemmoeMKocTh. Y paBHEHHE
Maiiepa. AnnaGaTHBIN U MOJIUTPOIHBIN MPOIECCHI.

Tema 4. Bropoe u TpeTbe HaYa1a TEPMOANHAMHKH.

OOpatumbple U HEOOpaTUMBbIE MPOLECCHl. ODHTPONUS, TEPMOJUHAMHYECKOE OIpe/eeHHe

sHTponuu. HepaBencrBo Kiaysumyca. M3menenue sHrponuu. Temnossle mammubl. I{ukn KapHo.



Tepmuueckuit KIIJI nukna Kapno. Teopema Kaphno. Beunslii nsuratens Broporo pona. Teopema
Hepucra-I1nanka.

Tema 5. SIBeHus1 nepenoca.

Cpeanee 4YuCIO CTOJKHOBEHHWH W CpelHsAs JUIMHA CBOOOJHOTO Impobera MOJIEKYI.
TemnonpoBonHocTs. Juddysus. BHyrpennee Tpenue (BI3KOCTb)

Tema 6. PeasibHble ra3pl, ;KUAKOCTH U TBepP/AbIe TeJla.

VYpaBHenue Ban-nep-Baanbca.OkcniepuMeHTanbHble H30TEpMbl.  KpuTHueckue mnapameTpsl.
Ananu3 uzotepm Ban-nep-Baanbca. BHyTpeHHss S3HEPTHs peaibHOTO rasa.
Paznen 3. DiiekTpruecTBO M MArHETH3M

Tema 1.9J1eKTpOCTATHYECKOE T10JI€ U €r0 HANPAKEHHOCTb.

3akoH Kynona. DnekrpocraTuieckasi OCTOSIHHAS.

HanpspkeHHOCTh 3JEKTPOCTaTHUECKOro moiis. JIMHUM HaNpsKeHHOCTH 3JIEKTPOCTATHYECKOTrO
nosist (cusioBble TUHUM). [IpuHIMn cynepno3unuu snekTpocratnyeckux nomnei. [lome aunomns. [ToTok
BEKTOpa HampsbkeHHOCTH; Teopema Octporpajckoro - l'aycca ans  37€KTpPOCTaTHMYECKOTO IO B
BaKyyMe.

[Torenuuan snekTpocTaTuyeckoro mousg. Paborta cunm anekrpocratmyeckoro mofsi. CBs3b
MEX/1y HalPSDKEHHOCTBIO U IMOTEHLIMAJIOM. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTU. L{upKynsauusa BekTopa
HaAMPSKEHHOCTH AJIEKTPOCTATUYECKOTO TTOJSL.

Tema 2. [IpoBOAHMKH M JUIJIEKTPUKH B 3JIEKTPOCTATHYECKOM I0JIe.

Pacnipenenenuie 3apsioB B IPOBOJHUKAX. DKBUIIOTEHIMAIBHOCTh MOBEPXHOCTU IPOBOJIHUKA.
DnexTpocTaTuuecKas HHAYKIHS.

OJIEKTPOEMKOCTb.  DJIEKTPOEMKOCTh  YEAMHEHHOTO  NPOBOJHUKA.  DJIEKTPOEMKOCTb
yenuHeHHoro 1mapa. KonjeHcaToppl. OIEKTPOEMKOCTh PAa3jMYHBIX THUIOB KOHJIEHCATOPOB.
CoenuHeHne KOHJIEHCATOPOB. DJIEKTPOEMKOCTh YEAMHEHHOTO 3apsIAKEHHOTO KOHAEHCATOpa.

Tunel AUAAEKTPUKOB. JIMANEKTPUKH C TOJSIPHBIMM M C HEMNOJSIPHBIMM  MOJIEKYJIaMH.
[lonapuzanus AUAIEKTPUKOB M €€ BUAbl. KonnuecTBEeHHOE OMHCaHME MONsApU3anuu. Bekrtop
noyispuzoBaHHocTH  P.  JludnexkTpuyeckas — BOCHPUMMYHMBOCTH  BellecTBa. JluanexTpuueckas
IIPOHULIAEMOCTD CPEJIBI.

Bexkrop snexrpuyeckoro cmenieHuss D. CerHeTodIeKTpHUKHY.

['pannunble ycnoBus [yl BekTopoB £ 1 D Ha rpanuiie paszaena IByX TUAIEKTPUUYECKUX CPE.

Tema 3. JHeprus 3J1eKTPOCTATHYECKOTO 1OJIS.

OHeprus CHCTEMbl 3apsZ0OB M YEIAWHEHHOIO IIPOBOJAHMKA. OHEPrus 3apsyKEHHOIO
KOHJIEHCATOopa.

OHeprust 3apspKEHHOTO KOHJEHcAaTopa. ODHEeprus 3JeKTpocTaTHueckoro mons. OObemHas
IJIOTHOCTh SHEPTUU.

Tema 4. IIocTOSTHHBIN 3JIEKTPUYECKHUI TOK.

DNEKTPUYECKUH TOK M €ro XapaKTepUCTHKU: IJIOTHOCTh TOKAa U CUJla TOKAa. 3aMKHYTas LIeMb —
HE00X0/IMMOE YCIOBUE CYILIECTBOBAHUS MOCTOSHHOIO TOKA.

CropoHHUE CHIIBI. DNEKTPOJABIKYILAsA cujia M HamnpsbkeHue. ConpoTHUBIIEHHE MPOBOJHUKOB.
3akoH Oma B uHTerpaibHOM U auddepeHunansHoil Gopmax. Pabora m MourHOCTh TOKa. 3aKOH
Jlxoyns - Jlenna. [Ipasuna Kupxroda amnst pa3BeTBIEHHBIX Lenei.

OnexkTpuyeckue TOKM B  MeTalylaX, Bakyymeé W rasax. Kiaccuueckas Teopus
AJIEKTPONPOBOAHOCTH MeTaILTOB (onbIThl Manaenbmtama u [lamanekcu, Ctroapra u Tonmena). 3akoH
Bunemana — ®@panna. TpynHoctu kitaccuueckon teopui. [loHsATHE O CBEPXIIPOBOAMMOCTH.

Pabora BbIXOJa AJEKTPOHOB U3 MeETajula. DMHUCCHOHHBIE siBJIeHMs. KOHTakTHBIE SIBIECHUS U
TEPMOIEKTPOHHAsI SMUCCHUs. KOHTaKTHas pa3HOCTh MOTEHIIUAJIOB.

ONIeKTpUYECKUI TOK B Tra3ax. BosbrammepHas XapakTepUCTHKAa TIa30BOTO  paspsaa.
CaMocTosTenbHbIN Ta30BbIN pa3psd. THUIIBI caMOCTOATENBHOIO paspsiaa. Ilnasma u ee cBolicTaa.

Tema 5. MaruutHoe mo.ie.



MarautHoe 1nojie U €ro XapakTepucTUKH. OmnbIThl DpcTena U onblTel Ammepa. JMmosbHbIN
MarHuTHBIH MOMEHT KOHTypa C TOKOM, OpOMTaJIbHBI MarHUTHBII MOMEHT JJIEKTPOHa B aTOME.
Hanpasnenue BekTopa MHAYKIIMM MarHUTHOTO 1ouist B. JIuHuM MarHuTHOM MHAYyKIUKU B.

[IpuHIMn cynepno3uuuy MarHUTHEIX nojied. 3akoH buo-Casapa - Jlanaca. MarautHoe nose
IPSIMOTO TOKa. MarHUTHOE MOJI€ B LIEHTPE KPYTOBOI'O IPOBOIHUKA C TOKOM.

3akon Awmmnepa. HampaBnenue cwibsl Awmnepa. B3aumoneiicTBue mnapauielibHBIX TOKOB.
MarsuTHas NOCTOsIHHAS.

JBrokynyecs 3apsabl M MarHuTHeIe Nosid. MarHutHoe mose ABwKylerocs 3apspa. Cuia
Jlopenma. Dddext Xomna.

[Mupkynsanus BEeKTOpa MHIYKUUU MarHuTHOro nomns B. Teopema o nmupkynsuuu Bekropa B.
BuxpeBoii (HemoTeHIMaJIbHBII) XapaKTep MAarHUTHOTO 110J11. MarHuTHBIE NOJIsl COJIEHOU 1A U TOPOUA.

ITotox BekTOpa MarHuTHOM MHAYKIMH. Teopema 'aycca [uist BEeKTOpa MHIYKIIMM MarHUTHOTO
ot B.

Tema 6. DIeKTPOMArHUTHASI MHAYKIMS.

SBnenune osnexTpoMarHuTHOM wuHAyKuuu. Omnbitel @apanes. 3akoH @Papanes (3aKoH
3JIeKTpOMarHuTHOM uHAyKuun). [IpaBuno Jlenna. Liupkynsanus BUXpEBOTro 3JIEKTPUUYECKOTO MOJIS.

SABnenust camomnaykuuu. WuaykruBHocTs mpoBoanuka. OJIC camounaykuuu. Toku npu
pa3MbIKaHUU U 3aMbIKaHUU 1ieny. B3aumuast nnaykuus. TpanchopmaTopsl.

OHeprust MarHuTHOro mois. PabGora cuimsl Ammepa. DHepruss W IUIOTHOCTh OSHEPTHH
MarHMTHOI'O IOJIS.

Tema 7. MarHuTHbIe CBOMCTBA BelECTBA.

Marneruku. Bektop HamarnmdenHoctd J. Teopema o nupkyssiuu Bektopa J. Teopema o
HUPKYJSIIIUM  BEKTOpa HampsbkeHHOCTH MarHuTHoro mnoiss H. Cesase B uw H. MarautHas
BOCIIPUMMYHUBOCTb U IPOHULIAEMOCTh U30TPOIHBIX MarHETUKOB.

VYenosus st BektopoB B u H Ha rpanune pasaena 1Byx MarHeTHUKOB.

Hua-, mapa- u ¢peppomarnetusm. Touka Kropr. MarHUTHBIN THCTEpPE3HC.

Tema 8. YpaBHenuss MakcBeJ1a 17151 371eKTPOMATHUTHOIO 1OJIS.

VYpaBHeHnuss MakcBeiia B MHTErpasibHOM Gopme. YpaBHeHHsT MakcBesuia Ui CTal[MOHAPHBIX
nosiell. YpaBHeHus Makcpemna B auddepenunansHoi Gopme. YpaBHeHUs: MakcBensia U HEKOTOphIE
CIIEJICTBUS U3 HUX.

Paznen 4. BoiHoBasi onTuka

Tema 1. UnTepdepennuns ceera.

SBnenue uHTepepeHun CBeTa, uHTepPepeHus IJI0CKO-TIOJISIPU30BaHHBIX
MOHOXPOMAaTHYECKUX CBETOBBIX BOJH. KOrepeHTHOCTb MCTOYHMKOB CBETa, IPOCTPAHCTBEHHAas U
BpEMEHHasi KOTepeHTHOCTh. MeToapl HaOmoAeHus HMHTepPEpEeHLUH B ONTUKE (MHTEp(epeHIus B
TOHKHMX IIJICHKaX, KoJbla HetoToHa, naTepdepomerpsl). [Ipumenenne nuteppepeHIny B TEXHUKE.

Tema 2. ludpakuus csera.

SBnenue nudpakunu BoiH. ITpunnun [oirenca-®penens. Meton 30 @penens. 30HHBIE
IJTACTUHKH.

Hudpakuus Ppaynrodepa Ha menu u 1udpakuroHHON pemerke. JnppakiMOHHBIN CHEKTp.
[Ipumenenne nUQPakKIMOHHONW PEUIETKH KaK CIEeKTpalbHOro mnpubdopa. Judpakuus peHTTeHOBCKOIO
uznydyenus. opmyna Bynsda-bperra.

Tema 3. Ji1eMeHTBI reOMEeTPHYECKOH ONITHKH.

OcHoBHbl€ 3aK0HBI ONTHKH. [lonHOE OoTpakeHue.

3epkana U UX OCHOBHBIE XapaKTepUCTHKHU. JIMH3bI U MX OCHOBHbIE XapaKTepUCTUKU. [Ipu3Mmsl,
npuMeHeHne npusM. LleHTpupoBaHHbIE ONTHYECKUE cucTeMbl. Jlynma, MUKpPOCKOM, 3pUTeIbHas TpyOa,
dotoanmapar. ['ma3 kak omrmueckuit mpubdbop. Paspemaromas cmocoOHOCTh ONMTUYECKUX MPUOOPOB.
Abepparun (OrPeIHOCTH) JIMH3 U CITOCOObI UX YMEHbIICHHUS.

Tema 4. PacnpocTpaneHue cBera B BelllecTBe.



HopmansHas W aHOMaibHas JUCHEPCUU CBETA. OJIEKTPOHHAs TEOpUsA JUCIEPCHUH H
rorJyionieHus ceera. @a3oBas U rpymnIoBas CKOPOCTh CBETA.

[Tormomenune cBera, 3akoH byrepa- JlambOepra. CrekTpbl HMCHYCKaHUST M MOTJIOLICHHUS.
CnexTpoMeTpsbl, CEKTpabHbIi aHanu3. PaccesHue cBera, 3akoH Panes. Ilonspusanus paccesHHOro
cera. Dddext Jlomnepa A 37EeKTPOMArHUTHBIX BOJIH B BaKyyMe.

[Tonsipuzanus cBeta. EcCTeCTBEHHBI M TOJISPU30BaHHBIA CBeT. 3akoH Mamoca. 3akoH
Bbprocrepa. [lonsipusaTopsl.

Pa3nen 5. KpanroBasi pusuka

Tema 1. PaBHOBecHOe TeNJIOBOE U3JIyUeHHE.

Mopnenp yepnoro tena. 3akon Kupxroda. 3akonsl Credana-bonbnmana u cMmemenus Buna.
®opmyinsl Penes-/xunca u Buna. Ontrudeckue nupoMeTpsl.

Tema 2. KBaHTOBbBIE CBOICTBA U3JIyYeHUS.

@otonbl. DoTosrnekTpudeckuii dPQPeKxT: BUAb U 3aKoHBI. JlaBneHwe wuzmydeHus. Dddekr
Komnrona. /laBnenue cBera.

Tema 3. CTpoeHue aTOMOB M MOJIEKY.I.

Monens atoma Pesepdopna-bopa. [Toctynarel bopa. CriekTpanabHble cepud aToMa BOAOPOJA.
[Ipunnun coorsercTBusa bopa.

KBanrtoBeie uncna. ['maBHoe kBaHTOBOE unciao. OpOuTanbHOE KBAaHTOBOE YHCIIO. MarHuTHOE
KBaHTOBOE uncio. IlpaBuna or6opa. CrivH 1 COOCTBEHHBI MarHUTHBIH MOMEHT JJIEKTPOHA.

ITpuauun Ilaynu. [lepuonnueckas cucrema snemeHtoB .M. MenneneeBa. PeHtreHoBckue
CIIEKTpBI.

[lorsio npHKe, CIIOHTAHHOE U BbHY IeHHOe BJydeHUe. OnTuUYecKre KBAaHTOBBLE I'eHepaTopbl
(/1a3eph).

Tema 4. ®u3uKa aTOMHOIO SIAPA M 3JIEMEHTAPHBIX YACTHII.

DOyHIaMEHTAIbHBIE B3aUMOJCHUCTBUA B NpUPOJE. THUIMBI B3aMMOJCHUCTBHI 3JIEMEHTAPHBIX
YacTHII.

DKcrepuMeHTabHbIE METObI B siiepHOi (usnke. CoctaB aToMHOTO sapa. Hykimonsl. 3apsia u
MaccoBoe yucio. M30Tomsl.

SAnepusbie cuibl. Mogenu siapa: o0osioueyHasi ¥ KarejlbHasl.

PagnoaktuBHOCTE. Buabl paguoakTHUBHOIO WU3Iy4YeHHUs. 3aKOH paJAMOAKTHBHOIO paclaia.
[IpaBuna cmewmenus. fAnepHele peakuuu. Peakiuu neneHus W CUHTE3a saep. SaepHas sHepreTuka.
DKOJI0THS U sIIepHas SJHEPreTHKA.

Metonpl HaOMIONEHUS pPAJUOAKTHUBHBIX M3JIydeHUH U vacTul. OOmue cBeAeHUus o
HaOII0AaeMBIX DJIEMEHTApHBIX YacTUIAX M MX Kiaccupukanus. AHTHYACTHIBL. Pojb 3aKOHOB
COXPAaHEHHUS B M3yYEHUH (PU3UKU dJEMEHTAapHBIX yacTul. HapylieHue 3akoHa COXpaHEHUs YETHOCTH
npu B-pacnaje (cnabom B3aumoseiictsun). [lonarue o kBapkax.

[IpoGnema cuctemMaTuky 3JeMeHTapHbIX YacTull. COBpeMEHHbIE IPE/ICTABICHUS O
3aKOHOMEPHOCTSX dBONIIOLMY Beenennoi

5.2.2. ConeprkaHre AUCIUATLIMHBI IO BHJIaM YYEOHBIX 3aHSATHA.

JlekLIMOHHBIE 3aHATHA
Tabmurma 5.2.1

Ne Howmep paznena O6BeMm, gac.
n/ma JMCIUTIIAHBI (01010 | 300 | 0O3d0

Tema nexunun

1 kypc 2 cemecTp

- - Bsenenue.

- - Kunemarnka MaTepragbHON TOUYKH M aOCOTIOTHO TBEPJOTO Tela.

OCHOBHBIE 3aKOHBI JVMHAMHKH MaTepHaJ'IBHOﬁ TOYKH.

- - 3aK0OHBI COXpaHCHWA UMITyJIbCa U MEXaHUIECKOH OHECPIrun

g |w|N| -
H
NI e
1
1

- - JII/IHaMI/IKa BpalaTCJIbHOTO ABW)XCHHUA MW 3aKOH COXPaHCHHUA




MOMCHTA UMITYJIbCA.

6 1 - - OneMeHTHl MEXaHHUKH KUIKOCTEH.
7 2 - - MexaHuuecKHe KojeOaHus ¥ BOJIHBL
8 1 - - OcHosuble nostoxkenust MKT.
9 2 - - MonekyIsIpHO-KMHETHYECKasi TEOPHsl UJICalIbHOTO T'a3a M AJIEMEHTHI
CTaTUCTHYECKON (PU3UKH.
10 2 2 - - IlepBoe Ha4anO TEPMOJUHAMUKH.
11 1 - - Bropoe u TpeThe Hagaia TepMOIMHAMUKH.
12 1 - - SIBneHus mepeHoca
13 2 - - PeanpHBIC. TA3bl, )KUIKOCTH U TBEPIBIC TETIA.
HToro 3a 2 cemectp 18 - -
2 kype 3 cemecTp
14 3 - - DIEeKTPOCTATHIECKOE TI0JIE M €70 HANPSIKEHHOCTb.
15 2 - - [IpOBOTHIKY U AWANEKTPHUKH B AIEKTPOCTATHIECKOM IIOJIE.
16 2 - - DHeprus NEeKTPOCTATHIESCKOTO OIS,
17 2 - - [ToCTOSIHHBIN 3NIEKTPUIECKUN TOK.
3
18 3 - - MaruuTHOE moJe.
19 2 - - DJeKTpOMarHuTHast HHAYKITUS.
20 2 - - MarauTHbIE CBOMCTBA BEIECTBA.
21 2 - - YpaBaenust MaxcBenia st 3JIEKTPOMarHUTHOTO MOJISL.
HTtoro 3a 3 cemectp 18 -
2 Kypc 4 cemecTp
22 2 - - WnTepdepennus crera.
23 4 2 - - Hdudpaxmus ceera.
24 2 - - DJIeMEHTHI TeOMETPUICCKON ONTHKH.
25 2 - - PacnpocTpaHeHne cBeTa B BELIECTBE.
26 2 - - PaBHOBECHOE TEIIOBOE M3ITyUCHHE.
27 5 2 - - KBaHTOBBIE CBOHCTBA M3ITyUCHUS
28 2 - - CtpoeHne aTOMOB 1 MOJICKYIL.
29 2 - - @du3nka aTOMHOTO A7pa U 3IEMEHTapHbBIX YaCTHUIL.
Hroro 3a 4 cemectp 16 - -
Hroro: 52 - -
IIpakTHyeckue 3aHATUSA
Tabmmua 5.2.2
Ne Howmep paznena O0bew, gac. T
n/n JUCIUTIIUHBI (01]0) | 300 | 0390 CMa NPAKTHHICCKOTO SAHATHA
1 kypc 2 cemectp
1 1 - - KunnemaTnka MaTepraabHON TOUKM M aOCOTIOTHO TBEPJOTO TeJa.
2 1 - - OCHOBHBIE 3aKOHBI JUHAMHUKH MaTepHaIbHONH TOUKH.
3 2 - - 3aKoHbI COXpaHEHHs UMITYJIbca M MEXaHWIECKOH SHEPTuH
4 1 2 - - JluHaMuka BpamaTeNbHOTO JABM)KEHHS M 3aKOH COXPaHEHUS
MOMEHTA HMITYJIbCA.
5 1 - - DeMEHTHI MEXAHUKH KUIKOCTEMN.
6 2 - - MexaHn4ecKre KojeOaHus 1 BOJIHBL
7 2 - - OcnoBHble nonoxxenust MKT.
8 1 - MornekynsIpHO-KMHETHYECKas ~ TEOpHsl  MIEalbHOro Tasa |
9JIEMEHTHI CTATUCTUYECKON PH3HKH.
9 2 2 - - IlepBoe Ha4YanO TEPMOJUHAMUKH.
10 2 - - Bropoe u TpeTbe Hauasna TEPMOAMHAMUKU.
11 1 - - SIBneHus nepeHoca.
12 1 - PeanpHble ra3pl, 5KUJIKOCTH U TBEPABIE TEJA.
Hroro 3a 2 cemecTp 18 - -
2 kypc 3 cemecTp
13 3 3 - - OHEKTPOCTATHYECKOE MOJIE M €0 HANPSKEHHOCTb.
14 2 - - [TpOoBOAHUKY M TUIJIEKTPUKH B DJICKTPOCTATHYECKOM MOJIE.




15 2 - - OHeprus MEeKTPOCTATUIECKOr0 MOJIs.
16 2 - - ITocTOSIHHBIN 3JIEKTPUYECKUHN TOK.
17 3 - - MarHuTHoe 1noie.
18 2 - - OneKTpoMarHuTHasi HHAYKIUSL.
19 2 - - MarHuTHbIe CBOMCTBA BELIECTBA.
20 2 - - YpaBHenust MakcBenia Ajist 3JIEKTPOMarHUTHOTO TOJIsI.
Hroro 3a 3 cemecTp 18 -
2 kypc 4 cemecTp
21 2 - - WuTepdepenims crera.
22 4 2 - - Hdudpaxmus ceera.
23 2 - - DJIeMeHTHI TeOMEeTPUIECKON ONTHKH.
24 2 - - PacnpocTpaHeHue cBeTa B BEMIECTBE.
25 2 - - PaBHOBECHOE TEIIOBOE H3ITyUCHHE.
26 5 2 - - KBaHTOBBIE CBOIICTBA M3IyUEHUS
27 2 - - CTtpoeHre aTOMOB U MOJICKYIL
28 2 - - ®du3nKa aTOMHOTO SA[pa W AJIEMEHTAPHBIX YaCTHII.
Hroro 3a 4 cemecTp 16 - -
Hroro: 52 - -
JlaGopaTopHbie paboThI
Tab6muua 5.2.3
Ne Howmep pa3nena O6meMm, gac. .
i HCIHTLTHHEL 000 | 300 | 0390 HaumenoBanue 1abopaTtopHOii pabOThI
1 kypc 2 cemecTp
1 5 - - W3yyeHne 3aKOHOB BpAaIATENLHOTO IBHXKEHHUS C IOMOIBIO
1 MasiTHHKa O0epOexa
2 4 - - W3ydenne 3aTyxaromux KoieOaHnil PI3HIecKoro MasTHAKA
3 2 4 - - Omnpenenenne MOCTOSTHAOHN agmabatsl o Kiremany-/lezopmy
4 5 - - Omnpenenenne K03 UIIEHTA BI3KOCTH KAIKOCTH
Hroro 3a 2 cemectTp 18 - -
2 kypc 3 cemectp
5 4 - - OmnpeneneHne IEKTPOABHKYIIEH CHIIBI METOJIOM KOMITEHCAINH
6 5 - - Omnpenenenne yIeJIbHOTO 3apsiia NEKTPOHA METOJIOM MAarHEeTpOHa
7 3 5 - - Omnpenenenne Toukn Kropu heppoMarHeTHKOB
8 4 - - OmnpeneneHne HEU3BECTHOTO CONPOTHBIIEHUS ¢ OMOIIBIO MOCTHKA
YutcToHa
Hroro 3a 3 cemecTp 18 - -
2 kypc 4 cemectp
9 4 - - Wzydenue qudpakium cBeTa
10 4 4 - - IMpoBepka 3akoHa Mamoca. M3ydyenue sBIeHHS BpameHUs
TUIOCKOCTH TOJISIPU3auH
11 5 4 - - HUccrenoBanne dporodrddexra
12 4 -2 - M3ydeHue 3aKOHOB TETIOBOTO H3ITyUCHHS
Hroro 3a 4 cemecTp 16 - -
Hroro: 52 - - -
CamocrosiTesibHast padoTa CTy/AeHTa
Tabnuua 5.2.4
Ne Howmep paznena Obmwewm, gac. Tema Buxt CPC
n/ma JTUCLMIITAHBI 0D0O I 300 I 0D0O
1 kypc 2 cemecTp
Kunemaruka marepuanbHoii Touku | IToaroroska K
1 1 4 - - 1 aOCOJIIOTHO TBEPAOTO Tela. MPAKTUYECKUM  3aHSATHUAM,
J1a00paTopHBIM  pabotam,




opopMIICHHE  OTYETOB K
71a00paTOPHEIM paboTam

OcHoBHBIe  3aKkoHBI  guHamMuKH | [loaroroBka K
MaTepHaIbHOH TOUKH. MIPAaKTHYECKUM  3aHSITHAM,
2 4 nabopaTopHEIM  paboTam,
opopMmIeHHE  OTYETOB K
71a00paTOpPHBIM paboTam
3aKkoHbl coxpaHeHHs ummyiabca u | [logroroska K
MEXaHWIECKOH SHEPTHU MIPAaKTHYECKUM  3aHSITHAM,
3 5 JTabopaTopHBIM  pabotam,
opopMIICHHE  OTYETOB K
J1a00paTopHBIM paboTam
Junamuka BpamartenbHoro | IloaroroBka K
JBIDKCHUSI M 3aKOH COXPAHEHUs | NMPAaKTHYECKUM  3aHSITHSM,
4 6 MOMEHTa UMITyJbCa. 7abopaTopHBIM  pabotam,
opopMIeHHE  OTYETOB K
71a00paTOpHBIM paboTam
5 4 DNEeMEHTBl MEXaHUKH KUAKOCTEH. IToaroroBka K
MIPAKTHYECKUM 3aHATHAM
6 4 Mexannueckne  koneGanms ¥ | [logroroska K
BOJIHBI. MIPAaKTHYECKUM 3aHATHAM
OcHoBueble nonoxennst MKT. ITonroroska K
MIPAaKTHYECKUM  3aHSITHAM,
7 4 nabopaTopHEIM  paboTam,
opopmicHHE  OTYETOB K
71a00paTOpHBIM paboTam
MonekynsipHO-KUHETHYECKast Iloaroroska K
TEOpUsT  WJEANbHOTO  ra3a M | MPAaKTHYECKUM  3aHSATHUSM,
8 4 JJIEMEHTHI CTaTHUCTUYECKOH | Ja0OpaTopHBIM  paboTtam,
¢bu3uKH. odpopmiieHne  OT4ETOB K
nabopaTOpHBIM paboTam
[epBoe Ha4aI0 TEPMOIUMHAMHUKY. INoaroroska K
MIPAaKTHYECKUM  3aHSATHSAM,
9 6 nabopaTopHEIM  paboTam,
2 odpopmiieHHe  OTY4ETOB K
nabopaTopHBIM paboTam
Bropoe u  Tperpe  Hawana | [logroroska K
TEepMOANHAMUKH. MIPAaKTHYECKUM  3aHSTHSM,
10 5 Ja0opaTopHBIM  paboTtam,
opopmicHHE  OTYETOB K
1a00paTOpHBIM paboTam
SIBneHus nepeHoca. Ioaroropka K
NPaKTHYECKUM  3aHSTHSIM,
11 4 nabopaTopHbIM  paboTam,
opopmicHHE  OTYETOB K
nmabopaTopHBIM paboTam
12 4 Peampubie  ra3pl, okuakoctn W | [logroroska K
TBEpAbIE TeJa. MIPAaKTHYECKUM 3aHATHIM
13 1,2 - IToaroToBka k 3a4ety
Hroro 3a 2 cemectp: 54
2 kypc 3 cemecTp
Onekrtpocrarnueckoe mnone u ero | IloaroroBka K
HAaIpspKEHHOCTb. MIPAaKTHYECKUM  3aHSTHSM,
14 8 JTabopaTopHeIM  pabotam,
3 odpopmiieHne  OTY4ETOB K
71a00paTOPHBIM paboTam
IIpoBoguuku wu audnexTpuku B | Ilogroroska K
15 6 3EKTPOCTATUIECKOM IIOJIE. NPaKTUYECKUM  3aHITHAM,

71260paTOPHBIM pabotawm,




opopMIICHHE  OTYETOB K
71a00paTOPHEIM paboTam

OHeprus 3NIEKTPOCTATHIECKOTO
TIOJIA.

ITonroroska K
MPAKTHICCKUM  3aHSATHAM,

16 6 nabopaTopHEIM  paboTam,
opopMmIeHHE  OTYETOB K
71a00paTOpPHBIM paboTam

IloCTOSAHHBIN 3NEKTPUIECKUH TOK. ITonroroska K
MIPAaKTHYECKUM  3aHSITHAM,

17 6 JTabopaTopHBIM  pabotam,
opopMIICHHE  OTYETOB K
J1a00paTopHBIM paboTam

MaruuTtHoOe nosne. IToaroroBka K
NPaKTHYECKUM  3aHATHUSIM,

18 8 7abopaTopHBIM  pabotam,
opopMIeHHE  OTYETOB K
nabopaTopHEIM paboTam

OneKTpoOMarHuTHast HHIYKIHUS. INoaroroska K
MIPAaKTHYECKUM  3aHSITHAM,

19 8 nabopaTopHBIM  paboTam,
opopmiieHHe  OTYETOB K
n1abopaTopHBIM paboTam

MaruuTtHble CBOMCTBA BEIIECTBA. IToaroroBka K
NPaKTHYECKUM  3aHSATHSIM,

20 6 JTa00paTopHBIM  pabotam,
opopmicHHE  OTYETOB K
71a00paTOpHBIM paboTam

21 6 YpaBuenus Makcsenna nas | Iloarotoska K

AJIEKTPOMArHUTHOTO MOJISL. NPaKTHYECKUM 3aHITUSAM
22 3 - IToaroroBka k 3auery
Hroro 3a 3 cemectp 54
2 kypc 4 cemecTp
WnTepdepenmnus crera. IToaroroBka K
MIPAaKTHYECKUM  3aHSTHSM,

23 3 nabopaTopHEIM  paboTam,
odpopmiieHne  OTY4ETOB K
nabopaTopHEIM paboTam

Hdudpaxkmus ceera. TToaroroska K
MIPAaKTHYECKUM  3aHSTHSM,

24 3 nabopaTopHEIM  paboTam,

opopmicHHE  OTYETOB K

4 71a00paTOpHBIM paboTam
O1eMeHTHI reoMerpuueckoil | Iloaroroska K
OIITHKHU. NPaKTHYECKUM  3aHSTHSIM,

25 3 Ja0opaTopHBIM  paboTtam,
opopmicHHE  OTYETOB K
71a00paTOPHBIM paboTam

Pacnpoctpanenue cBeTa B | Iloaroroska K
BEILIECTBE. MIPAaKTHYECKUM  3aHSTHSM,

26 3 JTabopaTopHeIM  pabotam,
odpopmiieHne  OTY4ETOB K
J1a00paTopHBIM paboTam

PaBHOBecHOe TeruoBoe n3nyuenue. | [loaroroska K

MIPAaKTHYECKUM  3aHSTHSM,

27 3 1a060paTOPHEIM pabotawm,

5 opopMIICHHE  OTYETOB K
71a00paTOPHBIM paboTam

8 3 KBaHTOBBIE CBOWCTBA U3ITyUYEHUS IToaroroBka K

MPaKTUICCKUM 3aHATHAM,




JabopaTopHeIM  paboTam,
opopMIICHHE  OTYETOB K
71a00paTOpHBIM paboTam
29 3 ) ) CrpoeHre aTOMOB U MOJICKYIL. [onroroBka K
MIPAKTHICCKAM 3aHATHIM
30 3 ) ) dusuka aTOMHOTO sanpa u | ITogroroska K
2JIEMEHTAPHBIX YaCTHII. MIPAKTHICCKUM 3aHATHIM
31 4.5 36 - - [ToaroToBKa K SK3aMEHY
HTtoro 3a 4 cemectp 60 - -
Hroro: 168 - -

5.2.3.

[IperonaBanrie  ITUCHMILIMHBI ~ BEAETCS C  IPUMEHCHHEM  CIEAYIOIIMX  BUJIOB
00pa3oBaTENbHBIX TEXHOJIOTHIL:
— BH3yanm3anus ydyeOHoro wmarepuana B PowerPoint B guamoroBom pexume (JIGKIIMOHHBIC
3aHATHS);
— paboTa B MallbIX rpyimax (J1abopaTopHbic paboThI);
— pa300p MPaKTHYECKHUX 33134 (IPAKTUYCCKUE 3aHSATHS).

6. TemaTnka KypcoBbIX paGoT/IPOEKTOB

KypcoBbie paboThl/IpOeKTH y4eOHBIM TJIAHOM HE MTPETyCMOTPEHBI

KoHnTponbHble paboThl y4eOHBIM IJIAHOM HE IIPETYCMOTPEHBI

7. KoHTpoJibHBIE paboTHI

8. OueHka pe3yJIbTATOB OCBOECHHS TMCIHHIJIUHDI

8.1. Kpurepuu oneHuBaHUS CTENEHU IIOJIHOTHI M KauyecTBAa OCBOEHHUS KOMIIETEHIMI B
COOTBETCTBHH C IIJIAHUPYEMBIMU pe3yibTaTaMu oOyueHus npuseneHsl B [Ipunoxenun 1.

8.2. PeliTuHroBas cucremMa OLIEHUBAHUS CTEIIEHU MOJHOTHI M Ka4eCTBa OCBOCHUSI KOMITETEHIIUI
o0yyaromuxcs ouHOU (opMbl 00yUeHHUs IpeacTaBieHa B Tabuuue 8.1.

Tab6muna 8.1

Ne i/t

Bunbl MeponpusTuil B paMKax TEKyILEro KOHTPOJIs

| KonngecTso 6asios

1 kypc 2 cemecTp

1 Texymas aTTectanus

Pabora Ha maGopaTopHBIX 3aHATHIX (2 TabopaTOpHEIC PabOTHI) 0-20
HNTOI'O 3a nepByIo TEKYIIYIO aTTECTAIHIO 0-20
2 TeKymas aTTecTaIus
Pabora Ha maboparopHbIx 3aHsATHX (1 mabopaTopHas paboTa) 0-10
KosutokBuyM 110 paszzienam: (U3HUECKHe OCHOBBI MEXaHUKH 0-30
HTOT'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40
3 TeKyIIasi aTTeCTaIus
Pabora Ha 1aboparopHbix 3auaTisX (1 saboparopHas padbora) 0-10
KommokBuym 1o  pasgenam:  MOJIEKyJsipHas — (u3uka U 0-30
TEpPMOJIMHAMHUKA
NTOT'O 3a TpeThIO TEKYIIYIO aTTECTAIHIO 0-40
BCEI'O 100
2 kypc 3 cemecTp
1 Texymas arTecTaus
Pabota Ha 1abopatopHbIX 3aHATHAX (2 1abopaTopHbIe pPaboThI) 0-20
NTOI'O 3a nepByro TEKYIYIO aTTECTALIIO 0-20
2 TeKymasi aTTecTaIus
Pabota Ha 1aboparopHbix 3aHaTHsX (1 nadoparopHas padora) | 0-10




KosutokBryM 110 pasiesnam: 3JeKTPUYECTBO M MarHeTH3M 0-30
HNTOT'O 3a BTopyI0 TEKYLIYIO aTTECTALHIO 0-40
3 Tekymas aTTecTays
Pabota Ha naboparopHbix 3anatusx (1 nadoparopHas padbota) 0-10
KotokBryM 1o pa3zaenam: 3J1eKTPUYeCTBO U MarHETH3M 0-30
HTOT'O 3a TpeThIO TEKYIIYIO aTTECTAIIUIO 0-40
BCEI'O 100

2 xypc 4 cemecTp

1 TCKYyIIas aTTeCTaluus

Pabora Ha mabopaTopHBIX 3aHATHX (2 TabopaTopHBIE PabOTHI) 0-20
HNTOT'O 3a nepByr0 TEKYIIYIO aTTECTAIHIO 0-20

2 TeKylas aTTecTaIys
Pabora Ha mabopaTtopHbIx 3aHATHIX (1 MabopaTtopHas paboTa) 0-10
KomnokBuym 1o pa3zmenaM: BOIHOBasI ONITHKA 0-30
NTOI'O 3a BTOpyro TEKYIIYIO aTTECTALHIO 0-40

3 Tekyas aTTecTalus
Pabora Ha mabopaTtopHbIx 3aHATHsIX (1 MabopaTtopHas paboTa) 0-10
Komnoksuym 1o pa3genaM: KBaHTOBasI (GU3NKa 0-30
HNTOI'O 3a TpeThIO TEKYIIYIO aTTECTALUIO 0-40
BCEI'O 100

9. YueOHO-MeTOAUYeCKOe U MHPOPMAIMOHHOE o0ecTiedeHHe U CIUTIIHHBI

9.1. IlepeueHb pekOMEH1yeMOil InTepaTypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpemeHHbIe MTpodhecCHoHaATbHBIE 0a3bl TaHHBIX U HH(POPMAITMOHHBIE CIIPABOYHBIE CHCTEMBI
1. 9BC U3aTeNbCTBA «JIanb» [37eKTpoHHBIM  pecypc]. Pexxum  pocryna:
http://e.lanbook.com.;
2. DOBC «Opaiit» [snexTpoHHbIN pecypc]. Pexxum gocryma: http://www.biblio-online.ru;
3. DBC BOOK.RU [anexTponHbIii pecypc]. Pexxum noctyma: http://www.book.ru;
4. CobctBennas monHotekcroBas 6a3a (1) BUK TUY [snextponHBIN pecypc]. Pexum
noctyna: http://elib.tyuiu.ru/;
5. bubmuoreka «E-library» (OOO «PYHDOb») [snekTpoHHBI pecypc]. Pexum pocryma:
http://elibrary.ruf/;
6. DBC «IPRbooks» [anekTpoHHsIi pecype]. Pexxim moctyma: http://www.iprbookshop.ru/;
7. DOnexkTtpoHHbIl kartanor Oubmuorexku PI'Y nedtn u raza umenu W.M. ['yOkuna
[anekTponHbIi pecypc]. Pexxum nocryma: http://elib.gubkin.ru/;
8. Dmekrponnsii karamor YI'HTY (r. Yda) [snekrpoHHBIH pecypc]. Pexxum moctyma:
http://bibl.rusoil.net.;
9. DOnextponHblii Katajor OuOmumorekn YITY (r. Yxrta) [smekrponHbId pecypc]. Pexum
nocryma: http://lib.ugtu.net/books.;
10. OBC «[Ipocnexkt»  BOOKS [PnexTpoHHBIM  pecypc]. Pexxum  gocrtymna:
http://ebs.prospekt.org.;
11. 5bC  «KoHcymbTaHT  CTyIEHT»  [dMeKTpoHHBIM  pecypc]. Pexum  mocryna:
http://www.studentlibrary.ru/;
9.3. JlumeH3noHHOE © CBOOOJHO pacHpOCTpaHsIeMOe MPOrpaMMHOE oOOecredeHne, B T. 4.
OTEYECTBEHHOT'O MPOU3BOCTBA!
1. Microsoft Office Professional Plus;
2. Windows.

10. MarepuajibHO-TEXHHYECKOE o0ecnedeHHe TUCHUTITHHBI




[Tomemienust ns1 TPOBEACHUS BCEX BHUJIOB palbOTHI, MPEIYCMOTPEHHBIX YYEOHBIM IIJIAHOM,

YKOMIUIEKTOBaHbI HEOOXOIUMBIM 000PYJOBaHUEM U TEXHUUYECKUMU CPECTBAMHU 00yUYESHHUSI.

Tabauua 10.1

Ilepeuenp 000pyI0BaHUS, HEOOXOAUMOTO IS

[TepeueHb TEXHUUECKHUX CPEACTB 00YUCHHUS, HEOOXOJUMBIX
JUI OCBOCHMS AUCLUIUIUHBI (JEeMOHCTPALIMOHHOE

n/n OCBOEHHS AHUCIMIUINHBI
000pyI0BaHUE)
YueOHas ayAuTOpHs U IPOBEACHUS 3aHITHI JEKIIMOHHOTO U CEMHHAPCKOTO TUIA (TPaKTHYECKHE
3aHSTHSA); TPYIIIOBBIX U MHAWBUYaIbHBIX KOHCYJIBTAIMH; TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTecTalin
r. Tromenb, yi. 50 ger Okrs6p4, a. 38, aya. 332
Kommbrorep B  KkoMIulekTe-1mT., 93KpaH, HpPOEKTOD,
aKyCTHYECKasi CHCTEMA.
YCcTaHOBKY [UIsl AEMOHCTPAINH 110 (hU3HKE:
- DNeKTPONPOBOAHOCTh HOHU3UPOBAHHOTO T'a3a,
- TepmomapHsIit 3P pexT,
-TennoBoe Bo3A€iicTBIE BUXPEBBIX TOKOB,
- BpoyHoBCcKoO€E nBUKEHUE,
- emoHcTpanus mbe3oddpdexTa,
1 - ®a30BbIif epexox - Touka Kropu,
YyebHast MeOelb: CTOJbI, CTYJbS, TOCKa MEJIOBas - Kanunmsipuele sBnenus,
- JleMOHCTpaIyst TEIJIOBOTO M3JIy4eHHS,
- AquabaTHoe c)kaTue rasa,
- OmeIT Dpcrena,
- Koneco ®pankiuna,
- 'eneparop DC,
- SIBjIeHNe MEXaHUYECKOTO PE30HAHCa,
- JIazep JITH-109,
- ®eppo30oHI,
- Habop o anekrpocraTuke,
- Tpancdopmarop.
VYueOHast ayJuTOpHs 1JIsl IPOBECHUS 3aHATUH CEMUHAPCKOTO TUMA (JJaOOpaTOPHBIX 3aHATHH).
VYuebOHast 1a00paTopusi MEXaHUKH, MOJIEKYJIIPHOH (U3HKH, TepMogrHamMuku NO2.
r. TromMeHb, yi. 50 jget Oxra0p, 1. 38, aya. 305
VYuebHas MebeTb: CTOJIBI yUEHHUYECKHE,
J1a00paTOpHbIE CTOJBI, CTYibs -30 mIT., MenoBas
JIOCKa.
Ob6opynoBanue, npubdopsl: reHeparop THUIT I'3-1;
nmabopatopubnii  komruieke  JIKT-2;  ycraHoBka
YKIJIO -2B -2mrt. ycranoBka FPM -10; ycranoBka
FPM -02; ycranoBka FPM-10, ynapHast yctaHOBKa -
210IT. ., aBTOTpaHCPOPMATOP; pudop
MarHUTOJIEKTPUYECKOH  CHUCTEMBI,  HCTOYHHK
NUTAaHU ~ ManoraOapuTHBIH; MEH3ypka -2mIT.,
MasTHUK ObepOeka -2mT.; IPYKUHHBIN MasTHUK -
2 2mt., Oapomerp bP-52; Tepmomerp OBITOBOIA,

mraHreHipkyns  -10 mT.,.  JlaGopaTtopHsie
YCTaHOBKHM 10 MEXaHHKE, MOJEKYJSIpHOW (u3uke,
TEPMOJUHAMMKE.

O6opynoBanue, npudopsl: Caxapumerp CVY-4 -

4mr.; IIupomerp "IIpomuap" - 2mT.;
MonoxpomaTop MVM; OcBeruTtenb
MOHOXpomaTopa; Jlamma KkBapueBas - 2IIT.;

Cnexrporpadp CIMC; H3mepurensHble NpuOOpHI

MarHuUTORNIEKTpU4Yeckol  cuctembl -  10mrT,;
AstoTtpancpopmarop; Peocrar - 2mr.; biok
mUTaHus ~ MayorabaputHeld -  SmT., Jlamma
HaKaJIMBaHUS B KOKyxe - 2mrt.; Jlasep ra3ossrii JII'-
75-1 - 2w, Pedpaktromerp RL2 - 4mr.;
OcBerurens  OVY-1 - 5mr., JlaGoparopHbie

KommbroTep B KOMILIEKTE.




YCTaHOBKH [0 BOJIHOBOH M KBAaHTOBOH OINTHKE,
ATOMHOH (U3MKeE.

Y4eOHas ayquTopus AJs MPOBEICHUS 3aHATHI CEMUHAPCKOTO THTA (JIAOOPATOPHBIX 3aHITHH).
YueOHas nabopaTopus >nekTprdecTBa u MaraeTmsmMa Nol
r. Tiomensp, yi. 50 ger OkTao6ps, a. 38, aya. 523

YueOHast MeOeTIb: CTOJIBI CTYINbs, METIOBAs JOCKA.
JlabopaTopHbIe CTOJIBI-CTEHIB,
aBTOMATH3MPOBAaHHOE ydeOHOe pabodee MecTo C
KommboTepoM - 10 mT., OGopynoBaHue, IPUOOPHL:
3 Kommexr THUIIOBOTO J1a00paTOPHOTO
obopynoBanust "OnekTpudecTBo M MarHetusMm'"; B | KommbloTep B koMiuiekte -1 mT

cbope ¢ pabouum mectoMm omepatopa [IK , DMD1- | KomneroTep B KOMILIEKTe CTEHAOB -10 mT.
C-K -10 mr.; Hcrounuk nuranus AKWII-1125;
Uctoynmk  muramms PS150200 - 3 mT.
Agstotpancpopmarop TDGC2-2-A; I'eneparop I'3-
112. JIabopaTtopHBIE YCTAHOBKH B COCTaBE CTCHIIOB
OM®1-C-K 1o 371eKTpruecTBY H MarHETH3MY.

VYueOHast ayuTOpHs sl IPOBEICHUS 3aHATHH CEMHHAPCKOTO TUMa (J1aOOpaTOPHBIX 3aHATHH).
YueOHast 1abopaTopusi BOTHOBOM U KBAHTOBOW ONTHUKH, aTOMHOU (DU3UKU.
r. TroMeHsb, yJ. 50 ger Okra0ps, A. 38, aya. 520

Y4eOHast MeOeNnb: CTONBL, CTYIBbs, yaeOHOE pabouee
MECTO ¢ KOMITBIOTEpOM-1 IIT., MapKepHasi JOCKa.
Ob6opynoBanne, npubopsr: Caxapumerp CY-4 -

4mr.; [upometp "[Ipomunp" - 2mT.;
Mounoxpomarop MVM; OcBeTurens
4 MOHOXpomaropa; Jlamma kBapueBas - 2mrT.;
Cnexrporpadp CIMC; H3mepurensHble NpuOOpHI
MarHUTOJIeKTpuueckoit  cucrembl -  10mrt.; | Komnbrotep B komiutekre -1 mT.
AstoTpancpopmarop; Peocrar - 2mr.; biok
NUTaHKUS ~ MajorabapuTHelii -  Swt., Jlamma

HaKaJMBaHUs B KOXKyXe - 21T.; Jlazep razossiii JII'-
75-1 - 2mr.,, Pedpakromerp RL2 - 4mr,;
OcBerurens  OVY-1 - 5Smr., JlaboparopHbie
YCTAaHOBKM MO0 BOJIHOBOM M KBAaHTOBOM OITHKE,
ATOMHOU (pU3UKE.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. Meroanyeckue yka3zaHHs IO MOATOTOBKE K MPAKTUYECKUM, J1a00paTOPHBIM 3aHATHUSM.

11.1.1. MeTronnueckue ykazaHus 110 IOATOTOBKE K MPAKTHYECKUM 3aHATHIM

Jns aynuropHoil pa®OThl Ha MPAKTUYECKUX 3aHATHAX M CaMOCTOATENBbHON paboThl MpHu
MO/ITOTOBKE K MPAKTUYECKUM 3aHATHUSAM HCIOIb3YIOTCS CleaAyIoue COOPHUKY 3a/1aHu:

1. Mexanuka. COopHUK 3agaHuil o ¢usuke : yyeObHoe mocobue /9. I'. Herzopora, [[. @.
Hepanosckuii, B. ®. HosukoB, H. U. Bepnan; noxg o6m. pen. B. ®. HoBuxoBa. — TromeHsb:
TroMHI'Y, 2014. — 128 c.

2. HoBukoB, B.®.CoopHuk 3agaHuii mno ¢uszuke. DIJIEKTPOCTATUKA, MOCTOSHHBIN
JIEKTPUUYECKUIl TOK, MarHetusMm: ydeOHoe mocobue /B.®. Hosuxos, 3.I'. Hes3oposa, [[.®.
Hepanosckuii. — Tromens: TromI HI'Y, 2011. — 128 c.

3. ®usnueckuii npakTukyM. BonHoBast ontuka. KBantoBas gusuka : yuedbHoe nocodue / cocr.
I'. H. ®entoxuna, H. I1. McakoBa / mox o6mr. pen. B.®. HoBukosa. — Tromens: Trom['HI'Y, 2010. — 96
C.

11.1.2. Meroauueckue yKka3aHus MO MOJATOTOBKE K JIAOOPATOPHBIM 3aHATHIM

1. MexaHuka: METOIUYECKUE YKa3aHUS MO BHIMOJHEHUIO JIA0OPATOPHBIX PabOT MO JUCIIUTUINHE
«Du3uKa» Ui 00y4arolMXcsl BCeX CIEUATIbHOCTeH U HaIpaBlIeHUH MOJTOTOBKM OYHOM M 3a0YHOM




¢opm obOyuenus. Yacte 1,2 /coct. C.M. Kymak, P.X. KazakoB; TromMeHCKuii HHIyCTpUaIbHBIHI
yHuBepcutet. — Tromens: M3narensckuii nentp bUK, TUY, 2018. —c.43, 42.

2. MonekynspHas pU3UKa: METOINYECKHUE YKa3aHUsI 110 BHIOJHEHUIO Ja00paTOpHBIX padoT 1o
muctuminHe «Du3ukay 17 00ydaromuxcsl BceX ClelUaaIbHOCTEe! U HallpaBlIeHUH MOATOTOBKH OYHOU
u 3aoyHori opm oOyuenus. Yactp 1, 2 / cocr. C.M. Kymak, P.X. Kazako; TromeHCKuit
WHIyCTpUaJIbHBIN yHUBEpcHUTET. — TtoMenb: M3natensckuii nentp bBUK, TV, 2018. — ¢ 48, 47.

3. DnexTtpuuecTBo: MeTOAMUECKHE YKa3aHUS 1O BBIMOJHEHHUIO JIAOOpAaTOPHBIX paboT 1o
muctuminHe «Du3ukay 17 00ydaromuxcsl BceX ClelnaaibHOCTEe! U HallpaBlIeHUH MOATOTOBKH OYHOU
u 3a04HOi popm oOyuenus /coct. b.d. denopos; TroMeHCKHIT UHAYCTPUATBHBIA YHUBEPCUTET. —
Tromenb: U3narensckuit nentp bUK, TNV, 2018. — 29 c.

4. Mardetusm: MeToauuecKkue YKa3aHUs IO BBINOJHEHUIO Ja0OpaTOpHBIX pabdoT 1o
muctuminHe «@u3ukay 17 00ydaromuxcsi BceX CleluaaibHOCTEe! U HallpaBlIeHUH MOATOTOBKH OYHOU
u 3a04HON (hopm oOydenwms /coct. b.B. @EnopoB, A.M. UexyHoBa; TroMEeHCKUN WHAYCTPUATHHBINA
yHuBepcutet. — Tromens: M3narensckuii nentp bUK, TUY, 2018. — 54 c.

5. Jlabopatopuble paboTbl 1O ONTHKE: MeToAuYecKrue yKa3aHWs IO BBITOJHEHUIO
nabopatopHbix paboT mo guciumuinHe «®Pusukay, pasgen «Ontuka» s 00y4arommxcs BCeX
CTMEIMANIBHOCTEH M HAIpaBICHUH MOATOTOBKM OYHOW M 3a04HOW (opmbl 00ydenus. Yacts 1, 2, 3
/coct. H.IL. UcakoBa, A.C. ITapaxun, C.1. Tomunna; TroOMEHCKHI UHIYCTPHAIbHBIA YHUBEPCUTET. —
Tromens: U3narensckuii nentp BUK, TUY, 2018. — 47, 29, 29 c.

6. JlaGopatopHbie pabOTBl 1O KBAaHTOBOM MexaHUKe. MeToAMuYecKHe yKa3aHus IIo
BBIIIOJTHEHUIO JIA0OpaTOpHBIX padboT mo aucuuiuinHe "®dusuka" pasgen "KsantoBas mexaHuka" amus
oOyyarolmuxcsi BCeX CHEIUAIBHOCTE M HampaBIeHUH MOATOTOBKM OYHOM M 3a04HOM (POpMBI
obyuenus JlaboparopHeie padboTs 1o ontuke: /coct. O.C. Areea, T.H. Ctporonosa, I'. H. ®emokuna,
H.II. UcakoBa, A.C. Ilapaxun, C.M. Tomuuna; TroMeHCKHI HHIAYCTPUAIBHBIA YHUBEPCUTET. —
Tromens: U3znatensckuit uentp bUK, TNV, 2018. — 54 c.

11.2. MeToauueckue yKa3aHus 110 OPraHU3aIluy CaMOCTOSTETbHON paOOTHI.

1. dusuka: Meroauueckue yka3aHus M0 OpraHU3aluu CaMOCTOSTEIbHON paboThl 00yUYarOIUXCs
BCEX HAIlpaBJICHUH NOATOTOBKM M CHEUUAIBHOCTEH OYHOM (opMbl OOYYEHHS IO IUCHUIUINHE
«Puzuka» /coct. C.A. Ilomoga; TIOMEHCKMH HMHAYCTPUAIbHBIA YHUBEPCUTET. — TIOMEHb:
Wznarensckuit nentp BUK, TNY, 2019. — 20 c.

[Ipunoxenue 1
IInanupyemble pe3yJbTaThl 00yueHHs 1J1s1 GOPMUPOBAHMSA KOMIIETEHUMH U KPUTEPHHU HX
OLICHUBAHMS

Jucuuminna Ouzuka
Kon, nanpasnenue noarorosku 12.03.01 Ilpudopocrpoenne

Kox u HauMeHOBaHHE

Ko, Kpurepuu orieHUBaHHUS PE3yIHTATOB O0yUEHUS
& pe3ynbTata 00y4eHus purep pesy Y
KOMIIETEHIIIH
10 TUCIHILIHHE 12 3 2 5
1 3 4 5 6 7
JlemoHCcTpHpYeT
E€MOHCTPUPYET €MOHCT] er
3nats (YK-1.1. 31): A pHpy A pHpy HCYEPIBIBAIOIINE
He 3HaeT akTyaabHBIX OT/IeNbHBIC 3HAHUS O JOCTaTOYHBIC 3HAHUS O
BEIOOp aKTyaJIbHBIX . 3HAHU O BEIOOpE
N POCCUHCKHX U BBIOOpE aKTyaJIbHBIX BBIOOpE aKTYaIbHBIX
poccHiicKuX 1 . N aKTyaJbHBIX
3apyOeKHBIX POCCHICKUX U POCCHIICKUX 1 o
3apyOeKHBIX POCCHHCKHX 1
HCTOYHHKOB, a TaK Xke 3apyOeKHBIX 3apyOeKHBIX
HCTOYHHKOB, a TaK Xke 3apyOeKHBIX
VK-1 TIOUCK, cOOp U HMCTOYHHMKOB, a TaK K€ HCTOYHHKOB, a TaK K€
HOKCK, cO0p 1 HCTOYHHKOB, @ TaK XKe
00paboTKy TIOUCK, cOOp U TOUCK, cO0p U
00paboTky TIOWCK, cOOp U
nHdopManyy, 00paboTky 00paboTky
nHdopmanyy, . 00paboTKy
o HEOOXOIUMOH IJIst nHdopmanyy, uHpopManuu,
HEOOXOIUMOMN st uHpopManuH,

penreHns
ITOCTaBJICHHOM 3329

PpelIeHus TOCTaBICHHOM
3371241

HEOOXOIUMOM st
PpElICHNUS TIOCTABICHHOM
3a1a4mn

HEOOXOIUMOM JIJIst
peLIeHHUs HOCTaBICHHOH
3a1aun

HEOOXO0AUMONM JIJIst
PpELLICHHUS TI0CTaBICHHON
331491




KOI[ 1 HANMCHOBAHUEC

Koxn Kputepuu oneHUBaHUS Pe3yIbTaTOB 00yIECHUS
pe3ynbTaTa 00ydeHust putep pesy v
KOMIICTCHIIU
10 JUCLIUIIJIMHE 1-2 3 4 5
1 3 4 5 6 7
‘YMeeT ocymecTBIsATh RV ——
Ymers (YK-1.1. V1): He ymeer BBIOOP aKTyaslbHBIX BB1GO al}(}?aﬂbﬂblx B cosepiiencte ymeer
OCYLIECTBIIATH BHIOOP OCYLIECTBIIATH BBIOOP POCCUHCKUX U Of cnﬁc);nx " OCYLIECTBIATH BHIOOD
aKTyaIbHBIX AKTyaIbHBIX 3apyOeKHBIX p3a GeRHbIX aKTyaJIbHBIX
POCCHHCKHX U POCCUHCKUX U HUCTOYHMKOB, a TaK ke Py POCCHHCKUX U
HCTOYHHKOB, a TaK XKe
3apyOeKHBIX 3apyOeKHBIX TIOKCK, cOOp U 3apyOeKHBIX

HCTOYHHKOB, a TaK XKe
MIOUCK, cO0p U
00paboTKy
nHbopManyy,
HEeoOXOAUMOi Jutst
peleHus
[IOCTABJICHHOI 3a1a4K

HCTOYHHUKOB, a TaK XKe
MIOKCK, COOp 1
00paboTky
nHbopManyy,
HEOOXOIUMOM I
peLIeHus HOCTaBICHHON
3a/1a4n

00paboTky
nHdopmanmy,
HEOOXOIUMOM I
PpeLIEHHMS ITIOCTABICHHON
3a/1a4H, JOIyCKast
3HAYHTEIbHBIC
HETOYHOCTH U
HOIPELIHOCTH

TOUCK, cOOp U
00paboTKy
uHbopMmamu,
HEOOXOAUMOI 1J1st
PEIIEHUsI TIOCTABICHHOM
3a/1a4M, JOIyCKas
HE3HAYHMTETbHbBIE
HETOYHOCTH

HCTOYHHKOB, a TaK Xe
MOUCK, cO0p U
00paboTKy
nHpopManmy,
HEOOXOIMMOM 1151
peLLeHuUs OCTaBIEHHON
3a1a9u

He BJIaACCT HABBIKAMU

Bna}:{eer HaBbIKAMHU

‘YBepeHHO BiajeeT

B cosepmiencrse

Brmagmers (YK-1.1. B1): OCYIIECTBIATH BBIOOD OCYIIECTBIATH BBIOOD HaBBIKaMH BJIAJICET HaBBIKAMHU
HaBbIKAMH KaK AKTyalbHbIX AKTyaJlbHbIX OCYIIECTBIIATH BBIOOD OCYILECTBIIATH BBIOOD
OCYIIECTBIATH BBIOOD POCCHHCKHX H POCCHHCKHX H aKTyaJIbHBIX aKTyaJIbHBIX
aKTyaIbHbBIX 3apyOeKHBIX 3apyOeKHBIX POCCHHCKHX 1 POCCHHCKHX 1
POCCHHCKHX U HCTOYHHKOB, a TaK ke HMCTOYHHKOB, a TaK Xe 3apyOeXHBIX 3apyOeKHBIX
3apyOeKHBIX TIOHCK, cOOp 1 TIOHCK, cOOp 1 HCTOYHHKOB, a TaK e HCTOYHHKOB, a TaK e
HUCTOYHHKOB, & TaK ke 00paboTKy 00paboTKy TOUCK, cO0p U TOUCK, cOOp U
MOKCK, cOOp U urdopmanmy, uHdopmanuy, 00paboTky 00paboTky
00paboTKy HEOOXOIUMOM ISt HEOOXOIUMOM ISt urbopMaLmu, urdopManyu,
nHbopManyy, PEILICHNUs IIOCTABICHHOH | pelIeHHs IOCTaBIEHHOI HEoOXOAUMOH JUIs HEoOXOAUMOH UL
HEOOXOUMOI 11t 3aJauu 3aJ1a4yu, JIOIyCKast s peLIEeHNUS MOCTABICHHOW | pelIeHHs MOCTaBICHHON
pelieHus OLINOOK 3aa4y, JOIyCKast 3a1auu
MIOCTaBJICHHOHN 33124y HEe3HAUHUTEIbHbIE

OIOKH
3nats (YK-1.2. 32): JleMoHCTpUpYyeT JleMoHCTpUpYyET JleMoHCTpUpPYyET

KaK
CHCTEeMaTH3HPOBaTh U
KPUTHYECKH
AHAJIM3UPOBATH
nHdopManyIo,
OJIyYCHHYIO 3
Ppa3HBIX HCTOYHHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSIMH U
YCIIOBHSIMH 3a/1a4H

He 3Haer xak
CHCTEMaTH3HPOBaTh U
KPUTHYECKH
QHAJIM3HPOBATh
uHdopManuo,
IOJIYYCHHYIO U3 Pa3HbIX
HCTOYHHKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBHSIMH 3a/1a4H

OTZEJbHBIE 3HAHHUS KaK
CHCTEMaTH3HPOBaTh 1
KPUTHYECKU
AHAIM3UPOBATH
nH(OpManIo,
IOJIYYCHHYIO U3 Pa3HbIX
HCTOYHHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUSIMU U
YCIOBHSIMH 3a/1a4H

JIOCTaTOYHbIE KaK
CHCTEeMAaTH3HPOBATh U
KPUTHYIECKH
aHAIIM3UPOBATh
nHbOpMaLHIO,
MOJIYYEHHYIO M3 Pa3HbIX
HCTOYHHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSIMH U
YCIIOBHSIMH 3aJ1auH

MCYEPIBIBAIOLINE KAK
CHCTEeMAaTH3HPOBATh
KPUTHYECKH
AHAM3HPOBATH
nHdoOpManuIo,
OJIyYECHHYIO U3 Pa3HbIX
HCTOYHHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSIMH U
YCIOBHSIMH 33/1a4H

Ymers (YK-1.2. ¥2):
CHCTEeMaTH3HPOBATh 1
KPUTHYECKU
aHAJIM3MPOBATh
nH(POPMAIHIO,
HOJIYCHHYIO 3
Pa3HBIX HCTOYHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUAMHU U
YCIIOBHAMH 331241

He ymeer
CHCTEMaTH3HPOBATh 1
KPUTHYECKU
aHAJIM3MPOBATh
nH(pOPMAIHIO,
MOJTy4EHHYIO U3 Pa3HbIX
HCTOYHHKOB, B
COOTBETCTBHUH C
TpeOOBaHUSAMU U
YCIIOBHSAMH 3a1a9H

Ymeer
CHCTEMAaTH3HPOBATH H
KPUTHYECKH
AQHAJIM3MPOBATh
HHpOpMALHIO,
OJIYYCHHYIO U3 Pa3HbIX
HCTOYHWKOB, B
COOTBETCTBHH C
TpeOOBaHUSIMU U
YCIIOBHSIMH 3a/1a49H,
JIOITyCKast
3HAYUTEIbHBIC
HETOYHOCTH U
HOrPEIIHOCTH

Ymeer
CHCTEMaTH3HPOBATh
KPUTHYIECKH
aHAIIM3UPOBATh
uHpopMaImo,
MOJIYYEHHYIO U3 Pa3HbIX
HCTOYHHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSIMH U
YCIIOBHSIMH 3a/1a4H,
JoTycKast
HE3HAYHTEIbHBIC
HETOYHOCTH

B cosepiencTBe ymeer
CHCTEMaTH3MPOBATh 1
KPUTHYECKH
aHAIM3UPOBATh
UHPOPMAIHIO,
MOJIyYCHHYIO U3 Pa3HBIX
HCTOYHHUKOB, B
COOTBETCTBHH C
TpeOOBaHUAMU 1
YCIIOBHSIMH 33]1a9H

Bnaners (VK-1.2. B2):
HaBBIKAMHI
CHCTEeMaTH3HPOBATh U
KPUTHYECKU
aQHAIIM3MPOBATh
nH(pOPMAIHIO,
MOJIYCHHYIO U3
PasHbIX NCTOYHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUAMHU U
YCIIOBHSIMH 321241

He Bnageer HaBbIkaMu
CHCTEMaTH3UPOBATh U
KPHTHIECKU
aHaIU3UPOBaTh
nH(pOPMAIHIO,
MOTYIEHHYIO U3 Pa3HBIX
HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBaHUSIMU U
YCIIOBUSIMH 33/1a4H

Bnaneer HaBbIkamMu
CHCTEMaTH3UPOBATh U
KPUTHYECKU
aHaNIN3UPOBaTh
nH(pOpMAIHIO,
MOJIyYCHHYIO U3 Pa3HbIX
HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBaHUSAIMU U
YCIIOBUSIMH 3a]1a4H,
JIOITyCKast PsiJ OMIMOOK

YBepeHHO Biajeer
HaBBIKAMHU
CHCTEMAaTH3HPOBATh U
KPUTHIECKH
aHaIIM3MUPOBATh
nHpopMaIHo,
MOJIYYEHHYIO U3 Pa3HbIX
HCTOYHHUKOB, B
COOTBETCTBHH C
TpeOOBaHUAMH U
YCIIOBHSIMH 3a]1a4H,
JoTycKast
HE3HAYHTEIbHBIC
OLIHOKU

B cosepienctse
BJIajieeT HaBbIKaMU
CHCTEMAaTH3HPOBATh U
KPHUTHYECKU
aHAIN3UPOBAThH
uHpOpMaLHIO,
TIOJTy9YEHHYIO U3 Pa3HBIX
HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBaHUSAMH U
YCIIOBUSIMH 33/1a4H




KOI[ 1 HANMCHOBAHUEC

Kon Kputepuu oneHUBaHUS Pe3yIbTaTOB 00yIECHUS
pe3ybTaTa 00y4eHust putep pesy v
KOMIIETEHLIUH
10 JUCLIUIIJIMHE 1-2 3 4 5
1 3 4 5 6 7
JleMoHCTpUpYyET
€MOHCTPHUPYET €MOHCTPUPYET
3nars (YK-1.3. 33): He 3naer meronuky A PHPY A TPHpY HCYEPIBIBAIOIINE
OT/Ie/IbHBIE 3HAHUS O JOCTaTOYHbIE 3HAHUS O
METOZIUKY CHCTEMHOTO CHCTEMHOT0 TI0X0/1a 3HAHUS O METOMUKE
METOIIKE CUCTEMHOTO METO/INKE CHCTEMHOTO
MIOAXO0/a IIPY PEIICHUH P peIIeHHN CHCTEMHOTO ITOX0/1a
HO/IX0/Ia TIPU PEIIEHUH M0AX0/1a IIPH PELICHUH
MIOCTaBJIEHHBIX 3a/a4 IIOCTaBJICHHBIX 3a]a4 IIPH PelIeHHI
IIOCTaBJICHHBIX 3a]a4 MIOCTaBJIEHHBIX 3a/1a4
MIOCTaBIICHHBIX 3a/[a4
YMeeT ucnosnb3oBaTh
METONHKH CHCTEMHONO ‘YMeeT ucnoib3oBaTh
Ymers (YK-1.3. ¥V3): A METOJMKH CUCTEMHOIO B cosepiiencte ymeer
He ymeer ucnonb3oBaTh | M0AX0Ja IPU PEIIEHUH
HCTIONB30BaTh MIOAXO0/1a IIPH PELICHUH HCIIONB30BaTh
METOIUKH CHUCTEMHOTO MIOCTaBJICHHBIX 3334,
METOIUKH CHCTEMHOTO MIOCTaBIICHHBIX 3a]a4, METO/IKH CHCTEMHOTO
HO/IX0/Ia TIPU PEIIEHUH JIOITyCKast
MOZX0/a IIPU PEIeHUH J0MycKast N0AX0/1a IIPH PELICHUH
IIOCTaBJICHHBIX 3a]a4 3HAUUTEIbHbIC
MIOCTaBIICHHBIX 324 HEe3HAYHUTEIbHbIE TIOCTaBIICHHBIX 3a/[a4
HETOYHOCTH U
HETOYHOCTH
MOTPEIIHOCTH
He Bnaneer HaBblKamMu Bnaneer HaBblkamMu ‘YBepeHHO BiajieeT B cosepieHcTe
UCIIONB30BATh UCIIONB30BaTh HaBbIKaMU BJIafIeeT HaBbIKaMU
Brmagmers (YK-1.3. B3)
HaBLIKAMI METOIUKH CHCTEMHOTO METOIUKH CHCTEMHOTO HCIIONB30BaTh HCIIONB30BaTh
I MOZIX0JIa TIPU PEIIECHUH MOZIX0JIa TIPU PEIIECHUH METOIUKH CUCTEMHOIO METOUKH CUCTEMHOIO
MIOCTaBJICHHBIX 3324 MIOCTaBJICHHBIX 3334, MOAXO0/a IPU PELICHUH NOAXO0/a IIPH PELICHUH
METOIUKH CHCTEMHOTO
JIOITyCKast PSIJ OMIHOOK IIOCTaBJICHHBIX 3a]1ad, TIOCTaBJICHHBIX 3a/[a4
MIOAXO0/a TIPH PEIICHUH
JOIycKast
MIOCTaBJICHHBIX 324
HE3HAUHUTEIbHbIC
OLIHOKU
JlemoHCTpHUpYeT JlemoHCTpHpYeT Aemonctpupyer
3uatb (YK-2.1. 34): He 3naer ananus PHPY! PHPY HCYEPIBIBAIOIINE
N o OTZIe/IbHBIC 3HAHHSA O JIOCTATOYHbIE 3HAHUS O
aHa/Iu3 HOCTABIEHHOMI [IOCTaBJICHHON LIETH U . o 3HAHUS O aHaJIu3e
aHan3e IIOCTABJICHHOH | aHalM3e OCTaBICHHOM .
LN U GOpMYITUpyeT ¢dopmympyer [IOCTaBJICHHOU LIETH U
e u GopMyipyer LeTH U GOpMyITUpyeT
COBOKYITHOCTb COBOKYITHOCTb dopmymupyer
COBOKYITHOCTb COBOKYITHOCTb
B3aHMOCBS3aHHBIX B3aHMOCBS3aHHBIX COBOKYITHOCTb
B3aHMOCBSI3aHHBIX B3aMMOCBSI3aHHBIX
3a/1a4, KOTOpBIE 3a/1a4, KOTOpBIE B3aHMOCBSI3aHHBIX
3a/1a4, KOTOpBIE 3a1a4, KOTOpBIE
HEOOXOUMO PELIUTh HEOOXOIUMO PELIUTh 3a7a4, KOTOpble
HEOOXOIUMO PELIUTh HEOOX0/IUMMO PELIUTh
JUISL €€ IOCTUDKCHHS UL e IOCTHKEHHS HE00XOAUMO PEeLINTh
UISL €€ NOCTYDKECHHS JUISL €€ JIOCTYDKECHHUS
JUISL €€ IOCTYDKECHHS
‘YMeeT npoBOAUTh
. YMeeT npoBoUTh
aHa/Iu3 MOCTaBICHHOM .
Ymers (YK-2.1. V4): aHaJIM3 OCTABJICHHON B cosepiencte ymeer
He ymeer npoBoguth e 1 GpopMyIpyer
MIPOBOJNTE aHAIN3 o LeTH U pOpMyITHpyeT IIPOBOINTE aHAIN3
. aHaJIN3 OCTaBIEHHOI COBOKYITHOCTB o
MIOCTaBJICHHOU LIETH U COBOKYITHOCTb MIOCTaBJICHHOU LeTH U
nenu u GopMynupyer B3aHMOCBSI3aHHBIX
topmymupyer B3aHMOCBS3aHHBIX dopmynupyer
COBOKYITHOCTB 3a/1a4, KOTOpBIE
COBOKYITHOCTB 3aj1a4, KOTOpBIE COBOKYITHOCTB
B3aHMOCBSI3aHHBIX HEOOXOIMMO PEIINTh
B3aHMOCBS3aHHBIX HE00XOAUMO PELIUTh B3aHMOCBSI3aHHBIX
3aa4, KOTOpbIE ULSL e IOCTYDKEeHHS,
3aj1a4, KOTOpbIE JUISL €€ IOCTHDKEHHS, 3aa4, KOTOpbIE
HEOOXOIMMO PEeIINTh JIOITyCKast
HEOOXONMO PEIIHTh JOITyCKast HE0OXOANMO PEeIIHTh
UISL €€ NOCTYDKEHHS 3HAYHTEIbHbIE
JUISL e TOCTUDKCHHS HEe3HAUHUTEIbHbIC JUISL €€ IOCTIDKECHUS
HETOYHOCTH U
HETOYHOCTH
VK-2 MO PEIIHOCTH

Bnaners (VK-2.1. B4):
HaBBIKAMH [IPOBOJIUTH
aHaJIu3 NOCTaBJICHHOM
e 1 GopMyITUpyeT
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3a/1a4, KOTOpbIe
HEoOXOAMMO PEeNTh

He Brageer HaBbIKaMu
MPOBOAUTD aHAIIU3
ITOCTABJICHHOM TIeJTH U
(dopmymupyer
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3a/1a4, KOTOpBIe
HEOOXOIUMO PELIUTh
JUTSL €€ IOCTHKECHHS

Bnaneer HaBsikamu
MPOBOAUTD aHAIIU3
ITOCTaBJICHHOM eI U
(dopmymmpyer
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3a/1a4, KOTOpBIe
HEOOXOIUMO PELIUTh
VTS €€ TOCTHKEHHS,

YBepeHHO Biajeer
HaBBIKaMU TIPOBOAUTH
aHaJIN3 TIOCTABJICHHOM
e ¥ popMyImpyer

COBOKYITHOCTh
B3aUMOCBSI3aHHBIX
3aj1a4, KOTOpBIE
HEOOXO0IUMMO PELINTh
VTS €€ TOCTHYKEHHS,

B cosepienctse
BJIAJICCT HABBIKAMHU
IIPOBOANTE aHAIU3

MOCTABJIEHHOM 1en 1
(hopmynupyer
COBOKYITHOCTh

B3aMMOCBSI3aHHBIX
3a/1a4, KOTOpbIE

HEOOXOANMO PEIIHTh

JIOTTYCKast PsiJi OLTHOOK JIOTyCKast VTS €€ TOCTHKCHHS
JUISL €€ TIOCTHXKEHUS y p Y
HE3HAYMTEIbHbIE
OIIHOKHU
JleMoHCTpHpYeET JleMoHCTpHpYeET
Buate (YK-2.2. 35): E€MOHCTPUPYET OCTAaTOYHbBIC 3HAHUS O HMCYEPIBIBAIOIINE
( ) He 3Haer xak BbIOMpaTh A pupy n p i
Kak BBIOHpATh . OT/ICTIbHBIE 3HAHHS O BEIOOpE ONTHUMAIIBHOTO 3HAHUS O BEIOOpE
. ONTUMAJTLHBIN CITOCO0
ONTHUMAJILHBIA  CIIOC00 BBIOOpE ONTHMAJIEHOTO croco0a perIeHust ONTHMAJILHOTO CIIOco0a
PpeleHus 3a/1a4, UCXOJIs
penreHus 3aj1ad, — criocoba penreHuns 3a1a4, UCXO/Is 13 PpelIeHus 3a/1a4, UCXO/Is
HCXOJS u3 - 3a71a4, HCXO/Is U3 HMEIOLINXCSI PECYPCOB 13 UMEIOTIUXCS
HUMEIOIINXCS PECYPCOB . HMEIOIIHXCS PECYPCOB W OrpaHUYCHUIT €CYpCOB 1
pecyp! orpatHIeHHit peeyp! p > pecyp

U OTrpaHHYeHUN

U OTpaHUYCHUH

pecypest n
OrpaHUYCHHSI

OTrpaHUYCHUH, pecypchl
U OrPaHUYEHUS




KOI[ 1 HANMCHOBAHUEC

Kon Kpurepun oLeHUBaHUs PE3yIbTATOB 00ydCHHS
pe3ynbTaTa 00ydeHust putep pesy v
KOMIICTCHIIU
10 JUCLIUIIJIMHE 1-2 3 4 5
1 3 4 5 6 7
yweer sriGupats YMmeer BEIOUpaTh B cosepiienctse ymeer
Ymers (YK-2.2. VY5): ONTHUMAJIBHBIN CI10CO0 HP P m
He ymeer BbiOupath ONTUMAJIBHBIH C110c00 BbIOMpATh
BBIOMPATh . PpeLIeHHUS 3a]1a4, HCXOJIs .
. OIITUMAJIBHEI CII0C00 peIIeHus 3a1a4, HCXOMsS ONTHMAIBHBIN CII0CO0
ONTHMAJIBHBI CII0CO6 13 UMEIOIHXCS
pelieHus 3a/1a4, HCXOAs U3 UMEIOIIHXCS pelIeHus 3a/1a4, HCXOAs
pereHus 3a1a4, pecypcoB u
U3 UMEIOIUXCS N pecypcoB u U3 UMEIOIIMXCS
ucxonus u3 OrpaHUYCHNIA, ToIycKas M
pecypcoB u OrpaHUYEHHIL, TOIMyCcKas pecypcoB u
HMEIOIINXCST PEecypcoB N 3HAYHUTEIbHbIE o
< OrpaHHYeHHi HEe3HAYHUTEIbHbIE OrpaHHYEHHIl, pecypchl
U OrpaHUYCHHUH HETOYHOCTH U
HETOYHOCTH U OrpaHUYCHUS
HOTPEILIHOCTH
He Brazeer HaBbIKaMU Brianeer HaBEIKaMu ‘VBepeHHO Biajeer B coBepencTse
BBIOHpATh BBIOHpATh HaBbIKaMHU BBIOUpATH BJIaJIeeT HABbIKAMU
Brmapmers (YK-2.2. BS): OIITHMAJIBHEIN CII0C00 OIITUMAJIBHEI CII0C00 ONTHMANBHBIN CII0CO0 BBIOHpATh
HaBBIKAMH  BBIOMPATh CLICHUS 33124, UCXOs eIIEeHHs 337124, UCXOIT CIIECHHS 3314, HCXOJIS ONTHMAIBHBIN CII0CO0
>
OINTHMAJIBHBIA CII0COO U3 UMEIOIUXCS 13 UMEIOIHXCS U3 UMEIOIIMXCS peleHus 33524, UCXOASA
penreHns 3aj1ad, pecypcoB u pecypcoB u pecypcoB u 13 UMEIOIIHXCS
HCXOS u3 orpaHHYeHHit OTpaHUYEHHIL, pECYpChl | OrpaHHUYCHHH, pecypchl pecypcoB u
UMEIOIHUXCS PECYpPCOB U OrpaHHYEHUS, U OrpaHUYCHHS, OrpaHUYCHHUI, pecypChl
1 OrpaHHYeHHIT JIOITyCKast PSL OMIHOOK JOITyCKast 1 OTpaHUYEHHS
HEe3HAUHUTEIbHbIE
OIIMOKH
3uate (OIIK-1.2. 36) JleMoHcTpHpYeT OOHapyxuBaeT
OCHOBHBIC (hH3UUECKUE PHPY! JIOCTaTOYHOE 3HAHHE
pa3po3HEHHBIE OOHapyxuBaeT
SIBJICHUSI M IIPOLIECCHI, W3naraet cymHocTs CYLIHOCTH (pU3HUECKUX
OeccucTeMHbIE 3HAHUS . . ri1yboKoe, MOJIHOE
ux MecTo B N (U3NYECKUX SBICHUN U SIBJICHUH U TIPOLIECCOB,
o (U3NYECKUX SBICHUN U 3HaHHe
HHXEHEePHOH IIPOIIECCOB, HO 3HAeT METObI U
HPOLIECCOB, HE 3HACT (yHAaMEHTaJIBHBIX
HPaKTHKE, JIOMYCKaeT HETOYHOCTH; | CPEICTBA TEXHUYECKUX o
METO/IbI M CPEeICTBA o (u3HYecKuX ABICHUH 1
(yHIIaMeHTaNbHEIE HE MOXKET IPUBECTH H3MEpeHUH
TEXHUYECKUX MIPOLECCOB, METOIOB 1
MOHATHS, 3aKOHBI H . MIPUMEPBI, YaCTUIHO JIEMOHCTPHpPYeT
. U3MEPeHU CPEICTB TEXHUYECKHX
TEOPUH KJIACCHYECKOH 3HAET METO/bI 1 YBEPEHHYIO N
. 6Gecnops04HO, HU3MEpEHUi, 1aeT
u COBPEMEHHOU CpelCTBA TEXHUIECKUX OPHEHTAIHIO B
HEYBEPEHHO H3JIaraeT o TOYHOE OIpEJIeNeHUe 1
¢$u3uky, MeTompl WM H3MEpeHuH N3Y4eHHOM MaTepHaie..
MaTepHall, WIx BooOLie HPHUBOIHUT HPUMEPBI
CPE/ICTBA TEXHUYECKUX | o 0 o oTBeTa I1pu oTBeTe nomyckaer
H3MEpeHUH OT/IeNIbHBIE HETOYHOCTH
Ymers (OIIK-1.2. V6):
Onpenenstsb
XapaAKTCPHCTHIH YMeer 9aCTUUHO.
(u3HUecknx  SIBICHUH i
W npomeccos  ma JIOMyCKast psiji OIIMOOK, YMeeT npUMeHsITh YMeeT NpaBuiIbHO
oCHOBE HIPUMEHSATH MaTeMaTHYecKoe BBISIBIIST  [IPUMEHSATH
TeOpeTHIECKOTO MaTeMaTHIeCKoe OITHCaHue (PU3MIECKHX MAaTeMAaTHYECKOe
orucaHne GpU3NIECKUX SIBJICHH U BBIITIOJIHATh onucanue (PU3NIECKUX
9KCIIEPHUMEHTAIBHOTO . o
;CCHCI[I:)BaHHH ) He ymeer npumeHsTh SIBIICHUI! M BBIIOJIHSATH HeoOXOoMMbIe SBJICHHI U BBIIOIHSITE
o6 aGaTBIBaTI:’ u MaTeMaTHIeCKoe HeoOXONMEBIe npeoOpa3oBaHus IS HeoOXOoMbIe
. E)JCTaBnﬂTL OnHUcaHue PU3HIECKHX npeoOpa3oBaHus st ONUCAHUS POCTEUILINX npeoOpa3zoBaHus IS
ngn CHEBIC  JaHHbIC SIBIICHUII M BBIOJHSATH OMMCAHUS TPOCTEHIINX MEXaHHYECKUX, OIHCAHUs TPOCTEHIINX
OIIK-1 3KCI¥: IMEHTA A c HEOOXOIUMEIE MEXaHUYECKUX, 3JICKTPOMArHUuTHHIX U MCXaHUYCCKHUX,
CTOf\)/I cnermurs npeoOpa3oBaHus st DJIEKTPOMArHUTHBIX K ONTHUYECKUX YCTPOICTB SJICKTPOMAarHUTHBIX U
e OINUCAHUS TPOCTEHIINX ONTHYECKUX YCTPOMCTB | M CHCTEM, HO jomyckaer | OHNTHYCCKUX YCTPOUCTB
MCTOIOB M CpEICTB MEXaHNYECKUX M CHUCTEM. YMeeT ST HE3HAYUTENBHBIX M CHCTEM.
TEXHUYECKHX ’ : P v
. 3JIeKTPOMATrHUTHBIX H YACTHYHO, JIOIyCKast omuboK. Ymeer, MECT IPpaBHIILHO
H3MEPEHUM B . 6 BBITIOJIHATE OLICHKY
ONTHYECKUX YCTPOHCTB psia ommooK, YaCTHYHO, BHITOJIHSTh
IPUOOPOCTPOCHUNL .
PHOOPOCTD! > H # MOrpeNIHOCTEN
DHMCHSTE u cucteM. He ymeer BEITIOJIHATD OLIEHKY OLICHKY ITOTPEeIIHOCTeN T
P BBIMOJHAT (hHU3HUECKUE MOTPENIHOCTER M3MEpEHUH, H3MEpEHNH,
MaTeMaTH4YecKoe N rpadudeckn
9KCIIEPUMEHTHI 1 H3MEPEHHH, rpapuuecKu
oIicaHue (QPU3MIECKHUX o6paGaTEBaTS cro rpadweckH TpE/ICTABIIATE HPEACTaBIAT
SIBJICHUI W BBINOJNHATH
HEOGXOTIMbI Ppe3yIIbTaTHI NPEJICTABIIATH PE3yJIbTaTHI PpE3yJIbTaThl
Ppe3yIbTaThI IKCIIEPUMEHTOB H SKCTICPUMEHTOB U

npeoOpa3oBaHus IS
OIIMCaHUsI
TIPOCTEHUIINX
MEXaHHYECKHX,
9JIEKTPOMATHUTHBIX 1
OITHYECKUX
YCTPOWCTB M CHCTEM

SKCIEPUMEHTOB 1
ANMPOKCHMHPOBATH HX
TEOPETHIECKUMHU
3aBUCUMOCTSAMH

ANMpOKCUMHUPOBATDL UX
TECOPETUICCKUMHU
3aBUCHUMOCTIMHA

aIMpPOKCHMHPOBATh HX
TEOPETHIECKUMHU
3aBUCHUMOCTSMH

Bnaners (OITK-1.2.

He Brajgeer HaBbIKaMu

YacTUYHO BIIaJICET,

Xopo1o Briajieer,

B cosepieHcTe

B6): mpakTHueckuMu MIOCTAHOBKH U JIOITyCKasl PsiZi OLIMOOK, JOITyCKast BIajieeT HAaBBIKAMU
HaBbIKaMHU U BBINOJHEHUS HaBBIKAMU TTOCTAHOBKHU HE3HAYMUTEIbHbIE TOCTAHOBKH 1
cpeAcTBaMU ¢u3nueckoro 1 BBINOJHEHUS OLINOKY, HABBIKAMH BBITIOJTHEHHUS
oIpeieTIeHUs 9KCIIEpUMEHTA [0 ¢bu3ugeckoro MIOCTAHOBKU U ¢usnueckoro
XapaKTEPUCTHKH OIPEIETEHUIO SKCIEPUMEHTA 110 BBITTOJTHEHHS 9KCIIEPUMEHTA 110
(hU3HYECKUX SIBICHUH XapaKTEPUCTUK OIPEIETEHUIO (u3HUecKoro OlpeeNeHnI0




KOI[ 1 HANMCHOBAHUEC

Kon pesyibTaTa obydCHN Kpurepun oLeHUBaHUs PE3yIbTATOB 00ydCHHS
KOMIICTCHIIU
10 JUCLIUIIJIMHE 1-2 3 4 5

1 3 4 5 6 7
1 [IPOLIECCOB Ha (bu3HYecKuX SBICHUN 1 XapaKTePUCTUK 9KCHEPUMEHTA 110 XapaKTEePUCTHK
OCHOBE MPOLIECCOB M 00pabOTKH | (U3MYECKUX SBICHUH 1 oIpeesICHHI0 (hu3UYeCKUX SBICHUIH U
TEOPETHYECKOr0 €ro pe3yJbTaToB. IPOLIECCOB M 00PabOTKH XapaKTEePUCTUK POLIECCOB U 00pabOTKN
(9KCIIEPUMEHTAIBEHOT0) €ro pe3yJIbTaToB. (hH3MYECKUX SBICHUH 1 €ro pe3yJbTaToB.
HCCIICIOBAHUS U HPOLIECCOB M 00pabOTKN
00paboTku €ro pe3yJbTaToB.
pe3ysbTaToB
9KCIIEPHMEHTA
npoeccHoHaIbHOM

JCATCIIBHOCTH




>

Tpwioxenue 2

KAPTA

ofeciedeHHOCTH AUCIMILTHHBL (MOXY/Is) yueOHol 1 y4e6HO-MeTOIHIeCKOH JIUTEPATY PO
JucnuuHa Ousnka

Koz, Hanpasieye DOAroToskn12.03.01 TIpubopocTpoeH¥e

HATIPABJIEHHOCTH (TPOGHIB): Tpr6opBI 1 METOMIBI KOHTPOJIS Ka4eCTBa i NMArHOCTHKI

KOHTHHIEHT Hanwaue
Hassanue yqeGHOro, yae6Ho- ObecredeHHOCTh
Ne Kon-Bo 00yJaroNuXcs, 9JIEKTPOHHOT
- METOAMIECKOTO U3IAHNUs, 00ydaromuxcsa
aBTOp, M3JATEILCTBO, BIJ U3aHUSA, TOT SKIEMIULIPOB. | ECDOMBSYIOTHA JIATEPATYPOHL. i BapHARELE
s ’ i ’ B BUK X YKa3aHHY0 o ’ 9BC
M3IaHAST %
JIATEPATYPY (+/-)
1 Tpogpumosa, Taucus WBaHoBHa.
Kypc dusuxu [Texer] : yae6uoe
nocobue WHKEHEPHO-TEXHUIECKUX
060GHE JIL ARERCPROTEHREOCR 100 30 100 -
crewmansHocTedi By3os / T. H.
Tpogumosa. - 18- U3, CTEp. - Mocksa
- Axamemus, 2010. - 558 c.
2 sIBopexuii, Bopuc Muxaiinosud.

CrpaBOYHHUK 110 GU3HKE I
HHKEHEPOB U CTYASHTOB BY30B [Texet]
: cipaBousoe m3. /B. M. sIBopexkui, A. 58 30 100 -
A. Tletnad, A. K. Jlebenes. - 8-¢ u3x.,
nepepa6. u uemp. - M. : OHHUKC Mup
u Obpasoanne, 2006. - 1056 ¢.

3 Tpodumosa, Taucust UBaHoBHa.
Kypc usukn. 3afaqu i PeIICHIL
[Texcr] : yaeGHOe mocodue s )
CTY/[IEHTOB BBICIIMX TEXHIICCKHUX 292 30 100 -
yuaeGHbIx 3aBenenuii / T. V.
Tpodwmosa, A. B. dupcos. - Mockaa :
Axanemus, 2004. - 592 ¢. _
4 Tpodumosa, Taucus sanosHa.
COOpHFK 3a1ad 110 Kypey QU3HKH ¢
pemenusv [Texer] : yuyebHoe
roco6wue s cTynentos By3os / T. K.
Tpogymosa. - 8-¢ W31, nepepab. - M.
Beicmas mxomna, 2007. - 592 c.

5 Yemesona, Kcennsi CepreesHa.
Dusuxa [Texet : DNeKTpOHHbIH pecypc]
: yuebHOE nocobue. Y. 1. Mexanuka,
xoneGanys ¥ BOJTHBL. MoJeKyIapHas
Qusnka u Tepmonuuamuka / K. C.
UYemesona ; TroM[HI'Y. - TroMeHS :
TrioM[HT'Y, 2012. - 124 ¢.
DrexTponnas 6uommorexa TUY.

6 Yemesopa, Kcennsi CepreesHa.
Dusuxa [TekcT : DIeKTPOHHBIN pecype]
: yae6Hoe mocobue. . 2.
DJieKTpOCTAaTHKA. IIOCTOSHHBLH TOK.
nexrpomarnetusm / K. C. Uemesosa, 15+35P* 30 100 +
C. A. Tlonosa, T. E. IlleBuuHa ;
TroMHI'Y. - Tiomens : TroMI'HI'Y,
2015. - 176 c.

DiexrponHas 6ubuorexa TUY.

7 Mexanuika, COOpHIK 3aaHui 110
(uspke : yueGHOE MOCOOTE /

3. T. Hepsopoga, J1. @. Hepanosckui,
B. ®. Hosukos, H. Y. BepnaH ; mox

| o6m.pex. B. ©. Hosukosa. — TroMeHb :
| TioMTHIY,2014. — 128 ¢.

473 30 100 -

36+0P* 30 100 +

39+0P* 30 100 +




E OunextporHas 6ubmuorexa THY.

8 Hosuxos, B.®. C60pauk 3amamuii o
(usuke. DekTpocTaTHKE, IOCTOSHEBII
SNEKTPHIECKHI TOK, MATHETH3M
yaebHoe nocobue / B.D. Hogwukos, D.T. 36+DP* 30 100 +
Hessoposa, /.. Hepanosckuit. —
Tromens: TroMHI'Y, 2011. — 122 c.
OnekTpoHHas Gubnuotexa TUY.

9 @usuyeckuii npaktukym. Boanosas
ontuka. Keanrosasi pusnxa [Texer] :
y4ebHoe nocobue / cocr. I'. H.
Demoxuna, H. I1. caxosa / mox 14+5P* 30 100 +
obmelt penaxumeii B. ®. Hosuxoga. —
Tromens: TroMHI'Y, 2010. — 96 ¢.
OnekTponHas 6ubmmuorexa THY.

10 | ®enopos, B.B. BnextpuyecTso:
y4ebHoe nocobue / B.B. Denopos, C.A.

[omoga, A.M. Yexynosa. — TroMeHb: 20+35P* 30 100 %
THY, 2021. - 93 ¢. Dnextponnas
6ubmuorexa TUY

11 | ®usuka. DnexTpoMarseTHsm.
JlaGoparopusIii npakTukyM : yae6Hoe
nocotue / K.C. Yemesosa, JI.®. %
Hepanosckmit, C.M. Kynak u Ip. — HER 30 100 *
Tromens. TroM[HI'Y, 2011. — 84 c.

L OnextponHas 6ubnuoreka TUY.

OP*- onexTpoHHEIf pecypc s aBTOp. TONME30BATENEH JOCTYNeH depes DJeKTPOHHBIH
Karanor/NeKTpOHHYIO 6ubmmorexy TUY http://webirbis.tsoou.ru/

W.o. 3aB. xadenpoit ®M K.P. Myparos
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