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1. eaun u 3a7a4M OCBOEHHSI TUCHUILIHHBI

Ilenp oCBOCHMSI ITUCIUIUIMHBI - CO3JaHHE Y OOYYAIOIIMXCS OCHOB JIOCTATOYHO IIHUPOKOU
TEOPETUYCCKON IMOATOTOBKH B 00JIACTH (DU3HMKH, TTO3BOJIAIONICH OPUEHTHPOBATHCS B TIOTOKE HAYYHOM
U TexHWYeckod wuHpopMmamuu M 00eCrevMBarONIeii MM BO3MOXKHOCTh HCIIOJIb30BAHUS HOBBIX
(U3HYECKUX MPUHITUIIOB B T€X 00JIACTAX TEXHUKHU, B KOTOPBIX OHU CICIIHATU3UPYIOTCA.

3amauy JUCIUILIMHEI

dopmupoBaHue y  oOyyarommxcs HAy4YHOTO MBILLICHUH U COBPEMEHHOTO
€CTECTBEHHOHAy4YHOI0O MHPOBO33PEHHMs, B YAaCTHOCTH, IIPABUJIBHOIO IIOHMMAaHUS TIPaHULL
OPUMEHUMOCTH PA3JIMYHBIX (U3UUYECKUX IMOHATHUM, 3aKOHOB, TEOPUH M YMEHHUs OLIEHUBATh
CTEIIEHb JOCTOBEPHOCTH PE3YyJbTATOB, IOJYYEHHBIX C IOMOIIBIO JKCIEPUMEHTAIBHBIX WU
MaTEMaTHYECKUX METOJIOB UCCIIEI0OBaHUS;

YCBOCHHE OCHOBHBIX (PU3MYECKHX SBJICHHUN M 3aKOHOB KJIACCUYECKON U COBPEMEHHOH (hM3UKH,
METO0B (PU3NYECKOTO UCCIIEJOBAHUS;

BbIpa0OTKa y 0OYdYarOUIMXCs MPUEMOB M HABHIKOB PEIICHUS KOHKPETHBIX 3a/1a4 M3 Pa3HBIX
obnacTeil (pr3MKH, IOMOTAIOIIKX CTYJCHTaM B JlajlbHENIIIEM pelaTh HHXEHEPHBIE 3aj1auy;
BbIpa0OTKa y 00yJaroImuXcs Ha4aJIbHBIX HABBIKOB IPOBEJCHUS SKCIIEPHUMEHTABHBIX HAYYHBIX
UCCIIEIOBAaHUM Pa3InYHbIX (PU3NUYECKUX SIBICHUH U OLIEHKHU MOrpeIHOCTeN H3MEPEHUH.

2. Mecto aucuuminnsl B crpykrype OIIOII BO

JlMcIMIUIMHA OTHOCUTCS K JMCHIUIUIMHAM 00s13aTenbHOM yacTu bioka 1 yueOHOTO 1aHa.

HCO6XO[[I/IMI)IMI/I YCIIOBUAMHU IJIL OCBOCHUA JUCHUIIIIMHBI ABJIAKOTCA:

3HaHHE OCHOBHBIX 3aKOHOB MAaTE€MaTHYeCKOW JIOTUKU, HANpPAaBICHUS PAa3BUTUS TEXHUKU U
TE€XHOJIOTHH,

YMeHusi HCNOIb30BaTh COBPEMEHHBIE HM3MEPUTENbHBIE M IPOTPAMMHBIE CpEICTBa B CBOEH
po¢eCCHOHAIIBHON e TEHHOCTH,

Brnagenue MeTonaMu U mpueMamMu pelieHusi COBPEMEHHBIX MPOPECCHOHANBHBIX 3a/1a4.
I[I/ICIII/IHJ'H/IHa CIIYKHUT OCHOBOH IJ1s1 OCBOCHUSA OUCIIUILIINH. TCOpCTI/I‘IeCKaﬂ MEXaHHKa, COHpOTI/IBJ'ICHI/Ie
MaTepUasoB U Jp.

3. Pe3y.]'ll)TaTl)I Oﬁy‘leﬂl/lﬂ Mo JTMCUHMIIJIMHE

[Ipouecc n3yueHus: AMCUUIIMHBI HAIIPaBJIeH Ha (OPMHUPOBAHUE CIAEAYIOLUIUX KOMITETEHIIHI:

Tabnuua 3.1
Kon v HanMeHOBaHMe
Kon u HaumeHoBaHuE
WHJUKATOpa JOCTVIKEHHUS Kon v HauMeHOBaHHe pe3ysibTaTa 00ydeHUs O TUCLHUILITHE
KOMIETESHITIH

komneteHuu (MIK)
VK-1.1. OcymecrBiser 3natb (31): BEIOOP aKTyaTbHBIX POCCHICKUX M 3apyOEKHBIX HCTOYHHKOB, a TaK
BEIOOD aKTyabHBIX ke TIOUCK, cO0p U 00paboTKy MH(OpMaIu, HEOOXOIUMOM ISl PEIICHUS
poccuiickux u TIOCTABJICHHOH 3a1a4n
3apyOeKHBIX Ymets (Y1): oCymecTBIATS BBIOOP aKTYaJIbHBIX POCCUICKUX U 3apyOeKHBIX
HCTOYHHKOB, a TaK XKe HCTOYHHUKOB, a TaK ke IMOKCK, cOop 1 00paboTKy HHpOpMALIUH, HEOOX0TUMON
HIOMCK, cOOp 1 00pabOTKY | JuIst pelleHHs TOCTABIEHHOMN 3a1aun
uHbOpMaIuH,

VK-1. Cnocoben
OCYILIECTBIIATh MOKCK,
KPUTUUYECKUH aHAINU3 U
CHHTE3 HH(DOpMAIUH,
MIPUMEHATH CUCTEMHBII
MOJXOJ IS PELICHUS
MIOCTABJICHHBIX 3a7a4

Brnagers (B1): HaBBIKaM1 Kak OCYIIECTBIISITH BBIOOP aKTYaJIbHBIX POCCHHCKHX U
3apy0OeKHBIX HCTOYHUKOB, a TaK e MOKCK, cOop 1 00paboTKy MH(pOpMAaIUH,
HEoOX0AMMOH /ISl peLIeH s TOCTaBICHHON 3a1a4n

HEOOXOIMMOM J1JIs
PpelIeH s TIOCTaBIeHHOM

3ama4n
YK-1.2. 3HaTb (32): KaK CHCTeMaTHU3UPOBATh M KPUTUIECKN aHATIM3HPOBATDH
CucremMaTu3upyer u UH(OPMAIINIO, TIONYICHHYIO M3 Pa3HBIX HCTOYHHKOB, B COOTBETCTBUH C
KPUTHYECKH TpeOOBaHHUSIMH U YCIOBUSIMHU 33241

AHAIM3UPYET VYumets (Y2): cucTeMaTH3upoBaTh U KPUTHUECKU aHATM3UPOBATh HH(OPMAIIHIO,
UH(DOPMAIIHIO, HOJIyYEHHYIO U3 Pa3HBIX HCTOYHHKOB, B COOTBETCTBHH C TPEOOBAHHUIMH U

TIOJIYYCHHYIO U3 PA3HbIX YCJIOBUSAMMU 3aJ1a49U

HCTOYHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSIMU 1
YCIIOBHSIMU 33724l

Bnaners (B2): HaBBIKaMH CHCTEMAaTU3UPOBATh U KPUTUYECKH aHATIM3UPOBATh
nH(POPMAILMIO, TTOJIYYCHHYIO U3 Pa3HBIX HCTOYHHUKOB, B COOTBETCTBUH C
TpeOOBaHMAMH U YCIOBUSIMH 331241

YK-1.3. Ucnonesyer 3Hath (33): METOIUKY CUCTEMHOTO TIOAX0a IPH PELICHNH ITOCTaBICHHBIX
METO/IMKU CHCTEMHOTO 3aj1a4
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MOJX0/1a TIPH PEIICHUH
MOCTaBJICHHBIX 3a7a4

Ymets (Y3): ucnonb30BaTh METOAUKH CHCTEMHOTO MOAX0/1a IIPU PeIeHUN
IIOCTaBJICHHBIX 33/1a4

Bnaners (B3) HaBbIKaMHU HUCIIOJIb30BaTh METOJAUKN CUCTEMHOIO IMOAXO0/J1a IIpu
PCHICHUH ITOCTABJICHHLIX 3a1a4

VYK-2. Ciocoben
OTIPENeNATh KpyT 3a1ad
B paMKax IOCTaBJIEHHOU

VYK-2.1. IIpoBogur
aHaJIM3 [10CTaBJICHHOM
ey 1 GopMyIupyeT
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a]1a4,
KOTOpBIe HEOOXOINMO
PEUINTb IS ee

3HaTh (34): aHAIH3 NOCTaBICHHOH LeNH ¥ (OPMYIIHPYET COBOKYITHOCTD
B3aMMOCBSI3aHHBIX 3a/1a4, KOTOPHIE HEOOXOANMO PEIINTD JUIS €€ TOCTIKEHUS

Ymets (Y4): npoBOIHUT aHAIH3 HOCTABICHHON IeIN H (OPMYIIHpYeT
COBOKYITHOCTB B3aUMOCBSI3aHHBIX 33/1a4, KOTOPBIe HEOOXOANMO PEIINTh JUIS €€
JOCTHKCHUS

LIENTH ¥ BEIOWPATh AOCTIKCHAS Bnaners (B4): HaBbIKaMM MPOBOIWTH aHAIIM3 TOCTABIEHHOM LIETH 1
ONTHMAJIbHBIE CIIOCOOBI (opMyIpyeT COBOKYITHOCTh B3aUMOCBSI3aHHBIX 3aJ1a4, KOTOPbIe HE0OX0ANMO
UX peUIeHHs, HCXOI U3 PELINTH IS €€ JOCTIDKESHUS
JIEHCTBYIOIINX
IIPABOBBIX HOPM,
HMEIOIIIXCS PECYPCOB 1 3Hath (35): Kak BEIOMPATh ONTUMAIIBHBIN CLIOCOO PELIeHHUs 3a/1a4, HCXOIS 13
OTpaHUYCHUI HMEIOIIUXCS PECYPCOB U OTpaHUICHHUN
YK-2.2.
Bribupaer Yumetb (Y5): BBIONpATh ONTHMANBHBIHA CIIOCO0 pelIeHHns 3a1ad, HCXOII U3
ONTHMAJIBHBIHN CII0CO0 HMEIOIIUXCS PECYPCOB U OTpaHUICHHUN
peuIeHus 3a1a4, HCXOas
13 IMEIOMINXCS PECYPCOB
Y OTpaHHYCHUI Bnaners (B5): HaBbIKaM# BEIOHpATh ONTUMAIBHBIN CIIOCO0 pelIeHHs 3a1ad,
HCXOMS U3 UMEIOIIXCS PECYPCOB U OTPaHUIEHUI
3uatb (36): OcHOBHEIE (pH3HUECKUE SBICHHUS U MPOIIECCH
OIIK-1.1.
[IpumeHsieT OCHOBHbIE
3aKOHBI VYmetb (Y6): BBISBISTE M KITacCUGHUIMPOBATh (pU3NUECKUE SBICHUS U TIPOLIECCHI
€CTEeCTBEHHOHAYTHBIX
OIIK-1. JIMCLUIUINH B

CrnocoOeH pemarb
3a/1a4u
npodecCHOHATBHOM
JeATEIILHOCTH,
MPUMEHSIS METO/IbI
MOJICTUPOBAHUS,
MaTeMaTH4ecKOro
aHaIN3a,
€CTECTBEHHOHAYYHbIE U
00IeHH)KEHEPHBIE
3HaHHUA

TIPUIOKECHUHA K

npodeccnoHatbHOM Brnagets (B6): HaBbIKaMu npoBeneHus Kiaccu(ukanuy GU3HIECKHX SBICHHUH 1
NIeSITebHOCTH MIPOLIECCOB
OIIK-1.2.

Hcnonb3yer 6a3oBble
3HAHUS MAaTEMaTHIECKHX
U €CTECTBCHHBIX HAayK B
pogecCHOHATBHOM
JIeATENBHOCTH; METO/IBI
MaTeMaTH4ecKOro
aHaIM3a n
MO/ICITUPOBAHUS,
TEOPETHYECKOTO U
IKCTIEPUMEHTAILHOTO
HCCIICIOBAHHUS

3HaTb (37): OCHOBHBIE METO/IbI H3MEPEHHUH U HCIBITAHU JJIs peIIeHHs
MIPAaKTUYECKHX 337124

Ymets (Y7): IpOBOIUTE 3KCIIEPUMEHTAIBHBIC UCCIICI0BaHHS 00pabaThIBaTh
pe3yNbTaThl UCCIEI0BaHMS U JeNaTh BHIBOJIBI HA OCHOBE PE3yJIbTaTOB
HCCIIeI0BAHUS

Brnaners (B7): HaBbIKaMu NPOBEAEHUS SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUN U
criocobamMu 00pabOTKH 1 MPEACTABICHUS Pe3yJIbTaTOB NCCICAOBAHUS

4., O0beM IUCHUILINHBI

OOt 00BeM IUCIUIIMHEBI COCTABIAET 9 3a4eTHRIX eIUHUIL, 324 4acoB.

Ta6muma 4.1.
AynuTOpHEIC 3aHATHUSI/KOHTAaKTHAsI paboTa,
dopma
®opma Kypc/ Jac. CamocTrosTtenbHast N
MIPOMEKYTOYHOU
00yueHus ceMecTp [paktrueckue | JlabopaTtopHbie pabota, vac.
Jlexruu aTTecTaluu
3aHATHS 3aHATHS
OYHast 12 18 18 18 54 3a4er
OYHAas 2/3 18 18 18 54 3aueT




OYHas

2/4 16 16

16

60

OK3aMCH

5. CTpyKTypa M coJep:KaHue TUCHHIINHBI

5.1. CtpykTypa JUCUUIUIMHBI.
o4Has ¢opma odyuenus (OPO)

Tabmuma 5.1.1

CrpyKTypa QMCIHHILTHHSI AyZnUTOpHBIE 3aHATHS,
qac. CPC, Bcero, Kox MJIK OlLICHOUHbBIC
Homep HammenoBanue pasnena JI. Ip. JIa6. Hac. ac. cpencrsa
paszena
1 Kypc 2 cemecr]
VK-1.1. | BompocoB k
VK1.2. KOJUJIOKBUYMY
YK1.3. no  paszaeny
1 1 duznyecKkue OCHOBBI MEXaHUKH 9 9 9 27 54 YK-2.1. | «Pusnueckue
YK-2.2. | oCHOBBI
OIIK-1.1. | MexaHUKH»
OIIK-1.2.
VK-1.1. Kommexr
VK12, BOIIPOCOB K
KOJDIOKBHYMY
MonexynspHas ¢pu3uka u YKI.3. o  pasaeny
2 2 9 9 9 27 54 YK-2.1.
TepPMOJNHAMUKA «Monexymsp
YK-2.2.
OIK-1.1. | #4 ¢uznka u
OINK-1 2. | TepMOMHaMH
Ka»
HWroro 3a 2 cemectp 18 18 18 54 108
2 kypc 3 cemectp
VYK-1.1. | Kommiekr
YKI1.2. BOIIPOCOB K
YKI1.3. KOJIJIOKBUYMY
3 3 DICKTPUYECTBO U MarHETHU3M 18 18 18 54 108 VYK-2.1. | mo pa3sgeny
YK-2.2. | «Dnexrpuyec
OIIK-1.1. | tBO u
OIIK-1.2. | marHeTH3M»
HUroro 3a 3 cemectp 18 18 18 54 108
2 kypc 4 cemecTp
VYK-1.1. | Kommiekr
VKI1.2. BOIIPOCOB K
VKI1.3. KOJUIOKBUYMY
VK-2.1. | no pa3zmeny
4 4 BosnnoBast onTuka 8 8 8 12 36 VK-22 | «BonHosas
OIIK-1.1. | onTHka
OIIK-1.2.
OIIK-1.3.
YK-1.1. | Kommiekr
YKI1.2. BOIIPOCOB K
YKI1.3. KOJJIOKBHUYMY
5 5 KsanroBas ¢usnka 8 8 8 12 36 VK-2.1. | mo pa3sgeny
VYK-2.2. | «KBanToBas
OIIK-1.1. | ¢uzuka»
OIIK-1.2.
Kommnekr
6 Ok3aMeH - - - 36 36 BOIIPOCOB K
JK3aMECHY
Uroro 3a 4 cemectp 16 16 16 60 108
Hroro: 52 52 52 168 324




5.2. Coneprxanue TUCHIUTUITHHEIL.
5.2.1. Coneprkanue pa3aenoB JUCHUIUIUHBI (IUJAKTUUECKUE SIUHUIIBI).

Pazpnen 1. Pusuyeckue 0CHOBbI MEXaHUKH.

Tema 1: Beenenue.

[Ipenmer wu3ydenus ¢usukd. MeToapl (QU3MYECKOTO HCCIEIOBAHUSA: OIBIT, TUIOTE3a,
HaOmozeHne, (GyHIAMEHTalbHAs TeOopHs, SKcrepuMeHT. DopMbl CyIIEeCTBOBAHUS MaTEepUU:
IIPOCTPAHCTBO, BpEMS, ABUKEHUE U B3aUMOJICHCTBHUE.

[IpenMeT KIacCCHYECKOM MEXaHMKM — OINMCAHWE MEXAaHWYECKOIO COCTOSHUSA MAakKpoTel,
[IepEMELIAIOIIUXCS CO CKOPOCTBI0 MHOT'O MEHBIIEH CKOPOCTH cBeTa. DyHIaMEHTalIbHbIE MOJEIbHBIC
00BEKTHI KJIIACCUUECKOW MEXaHUKU — MaTepHajibHas TOUKa, a0COIIOTHO TBEPOE TEJIO.

Tema 2: KunemaTnka MaTepuajbHOi TOYKH M a0COJIIOTHO TBEPAOro TeJa.

KuHeMaTndeckue XapakTepUCTUKU MEXAHUYECKOTO JIBMXKCHMSI, IIPEICTABICHHBIE B BEKTOPHOU
¥ KOOPIMHATHOW (hopMax: paryCc-BEKTOp M KOOPJMHATHI, IEpEMEIICHIE U MPUPAIICHNE KOOPHHAT;
CKOpOCTb, YCKOpEHME M UX IMpOeKUUHM Ha ocu KoopauHaT. EcrecTBeHHblEe (TpaeKTOpPHBIE)
KMHEMaTUYECKAE  XapaKTepUCTUKM: JAYyroBas KOOpPAMHATAa, IyTh, CKOPOCTb, HOPMAJIBHOE,
TaHI'C€HIIMAJIBHOE U TIOJIHOE YCKOPEHUS.

CpenHsisi CKOpOCTb, MOJ1YJIb CPEIHEN CKOPOCTH.

Kunematvka JBMXXKEHHMs MaTepUaJbHOW TOYKM B I0JI€ CHJIBI  TsKECTH (ypaBHEHUs
PaBHOYCKOPEHHOTI'O ABMKEHUS).

KnHeMaTnka OTHOCUTENIBHOTO IBUKEHUS.

AOCOIIOTHO TBEPIOE TEJIO KaK MOICIBHBIM OOBEKT MEXaHUKH. YTJIOBBIE KHHEMATHYCCKHE
BEJIMYMHBI: BEKTOP 3JIEMEHTAPHOI'O YIJIOBOIO IIEPEMEILEHUS, YIIIOBasi CKOPOCTh, YIJIOBOE YCKOPEHHE.
CBs13b YIJIOBBIX U JIMHEWHBIX KHHEMAaTUYECKUX BEIHYMH.

Tema 3: OcHOBHBIC 3AKOHBI JUHAMUKH MATePHAJIBbHON TOYKH.

3akonbl HploTOHa — Teoperuyeckass MOJENb CYIIHOCTHBIX OTHOILIEHUM U CBA3€H B
MexaHuueckol cucreme. Cuila Kak BEKTOpHas Mepa B3aMMOJACWUCTBHS;, MHEPTHAas Macca Kak Mepa
MHEPTHOTO CBOMCTBA Tena. [IprHIMn HE3aBUCUMOCTH B3aUMOJEHCTBUMN.

Cunbl B MeXaHHMKE KakK (DYHKIIMM OTHOCHUTEJIBHOTO MOJIOKEHHS M OTHOCHUTEIBHOM CKOPOCTH:
IpaBUTALMOHHASI CUJIA U CUJIA TSXKECTH, BEC, CHJIa YIPYyrocTu (3akoH ['yka), cuia cyxoro U BSI3KOTO
TPEHHUS.

JluHamuueckoe ypaBHEHME JBM)KEHHUS - COBOKYITHOCTh BTOPOro 3akoHa HploTOHa M mpuHIMIA
HE3aBUCUMOCTH JBWXKEHMs. [loHSATHE O COCTOSSHUM MEXaHMYECKOHM CHUCTEMBL: IapaMeTphl,
JUHAMHAYECKHE IIEPEMEHHBIE U IEPEMEHHBIE COCTOSIHUS MEXaHNYeCKON cucTeMsl. [IpenckasarenbHas u
00BSICHUTENIbHAS (PYHKIIUN MEXAHUKH.

[IpeoOpazoBanusa  l'anunes,  uHBapuaHThl  npeoOpazoBanuil  lammies.  [lpuHumn
OTHOCUTENBHOCTH ["annes.

Tema 4. 3ak0HBI COXpaHEHHS UMITYJIbCA U MEXaHUYECKOM JHEPIUHU

Hmnynbe MaTepualbHOM TOYKM M CHUCTEMBI MaTepUalbHBIX To4yeK. Teopema 00 M3MEHEHUH
HMITYJIbCa. 3aKOH COXpPaHEHHsI UMIyibca. LIeHTp Macc M HeHTp TsbkecTH. [[BHKeHHME LIeHTpa Macc.
Yipyroe v HEYIpyroe CTOJIKHOBEHUS.

PabGora cunbl u MomHOcTh. KuHeTnueckas »Heprusi MaTepuaibHOW TOYKHM M CHUCTEMBI
MaTepHalbHBIX ToueK. Teopema 00 N3MEHEHUN KHHETUYECKON SHEPTHUH.

[ToreHunanbHOE MOJ€e, KOHCEPBATUBHBIE U TUCCUMATUBHBIE CUJIbl. [loTeHIMaNbHAS SHEPTHUS U
KOHCEPBATUBHBIE CUJIbl. 3AKOH COXPAaHEHHUS MEXaHMYeCKOM sHepruu. KoHcepBaTHMBHBIE CHUCTEMBI U
3aKOH COXPaHCHMSI DHEPIUU.

Tema 5. /luHaMUKa BPAlIaTeIbHOI0 IBHKCHHUS U 3aKOH COXPAHEHUSI MOMEHTAa HMITYJIbCA.

MoOMEHT uMIynbca M MOMEHT CHJIbl MAaT€PUAJIbHOM TOUYKM OTHOCHTEIBHO IIOJIOCA U OCH
BpalleHuA. MOMEHT mapbl CWJI. YpaBHEHHE MOMEHTOB. 3aKOH COXPAaHEHUsS MOMEHTA HMITyJbCa
MaTepUaIbHOU TOUKU. TAroTeHHE. DIEMEHTHI TEOPUH MOJISL.
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JluHamKKa BpallaTeIbHOrO JBHKEHUS TBEPAOrO Tejda OTHOCUTEIBHO HEMOJBUKHOM OCH.
MowmenT uHepuuu TBepaoro rena. Teopema Ilrelinepa.

Kunerndeckass 3Heprus Bpallarollerocs TeepAoro tena. KuHernueckas sHeprus Tejia IpU
IIJIOCKOM JBH)KEHUU.

Tema 6. Di1eMeHTHI MEXaHUKHU KHIKOCTEIA.

JlaBneHue B JKHIKOCTH M rasze. YpaBHEHUE HEPa3pbIBHOCTH. YpaBHEHHE bepHymmm u
CIIEACTBUE U3 HETO. BsazkocTs. MeToab! onpenencHus BA3KOCTHU. JIBHKEHUE Tel B JKUIAKOCTSX.

Tema 7. Mexanu4eckue KoJie0aHUsSI H BOJHBI.

ITepuognueckoe KosiebarenbHOe JBUKCHHE. Kunemarnueckue XapaKTEpUCTUKU
rapMOHUYECKOTO KOJIe0aTeTbHOTO ABHKEHHS.

Juddepenunanbabie ypaBHEHU CBOOOJHBIX, 3aTYXAIOIUX U BBIHY)KJCHHbBIX KOJCOaHUN U UX
perieHre. XapakTepUCTHUKU KOJICOATENbHBIX CHCTEM: COOCTBEHHAs YacTOTa, KOA(P(PUIIHEHT 3aTyXaHUs,
JEKPEMEHT 3aTyXaHMsl, JOOPOTHOCTh KoJiebaTesibHOM cucteMbl. Pe3zoHanc. ABTOKoIeOaHus.

BonHbl, UX OCHOBHBIE THUIBI U XapaKTEpUCTUKU. BomHoBoe ypaBHeHMe. ['pynmoBas CKOPOCTb.
Cas3b TpymnnoBoii u pa3oBoit ckopocTeit. Dueprust BoiaHbl. OOpa3oBaHUE CTOSYUX BOJIH.

Pa3nen 2. MosiekyasipHasi pu3MKa 1 TEPMOJAMHAMUKA

Tema 1. OcnoBHble noaoxennss MKT.

JluHamMy4ecKuid, CTaTUCTUYECKUM M TEPMOJUHAMUYECKUHA METOAblI uccienoBanus. OCHOBHbIE
MOHATHSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU: aTOM, MOJIEKYJla, KOJIMYECTBO BELIECTBA, ITOCTOSHHAs
ABorazipo, MOJIsIpHasi Macca, MOJISIpHbIN 00beM. O1ieHKa pa3MepoB U Macc MOJIEKYJ.

TepMoaMHAMUYECKUE CHUCTEMBI, MapaMETpbl, MpOLECcChl. TepMOAMHAMHYECKOE PaBHOBECHE.
HyneBoe Hauano TepMoauHaMHMKH. AOCONIOTHAs TeMmIlepaTrypa. YpaBHEHHE COCTOSIHUS HIEaJbHOIO
raza (ypaBHenue Knaneiipona - MenneneeBa). ['azoBbie 3akonsl (boing-Mapuorra, ['eii-Jltoccaka,
ABorazpo, JlansToHa).

Tema 2. MoJieKkyJsIpHO-KHHETHYECKAasi TeOpHs MIeaJbHOr0 Tra3a M 3JIeMEHThI
CTATUCTHYECKOH (PUHKH.

OcHOBHOE ypaBHEHUE KHWHETHYECKOW Teopuu wuuaeanbHoro rasza. IloctosHHas bosibimana.
MonekynsipHO-KUHETUUECKOE HCTOJKOBAaHUE [JABJIEHHUS U TEMIIEPATypbl; METOABl H3MEpPEHUs
TEMIIEPATypHI.

W3mepeHne CKOpOCTM MOJIEKYJ METOIOM MOJEKYJISApHBIX IydykoB, onbiT [lltepHa.
Pacnpenenenne Maxkcenna. bapomerpuueckast popmyna. Pacnpenenenue bonbiimana.

Tema 3. IlepBoe Ha4aJI0 TEPMOAHHAMHKH.

[lepemMeHHbIE COCTOSIHMSI TEPMOJIMHAMUYECKOW CHUCTEMBI, MapaMeTpbl CUCTEMBbl. BHyTpeHHss
JHEPTrUs TEPMOJANHAMUYECKON CUCTEMBI.

B3aumopeiicTBue TepMOAMHAMHUECKUX cucTeM. Teruiota W pabora Kak crocoObl oOMeHa
sHeprueil Mexay (uznyeckMMH cucteMamu. llepBoe Havano TepMoJWHAMHMKH. BeuHblit aBHraTens
MEepPBOTo poja.

[TpuMmeHeHre nepBOro Hayajla TEPMOJMHAMMKHU K M3ompoueccaM. TenmoeMkocTu. YpaBHEHHE
Maiiepa. AnraGaTHBINA U TOTUTPOIHBIN POIECCHI.

Tema 4. Bropoe u TpeTbe HaYa1a TEPMOANHAMHKH.

OOpatumble U HEOOpaTUMBbIE MPOLECCHl. DHTPONUS, TEPMOJUHAMHYECKOE OIpe/eeHHe
sHTponuu. HepaBencrBo Kiaysumyca. M3menenue sHrponuu. Temnossle mammubl. I{ukn KapHo.
Tepmuueckuit KIIJ[ nmkia Kapuao. Teopema Kapno. Beunslii asuratens BTOoporo pozaa. Teopema
Hepncra-I1nanka.

Tema 5. SIBs1eHust nepeHoca.

CpenHee 4YHCIIO CTOJNKHOBEHMH U CpelHAs JUIMHA CBOOOAHOTrO MmpoOera MOJeKydl.
Tennonposoanocts. Auddysus. Bayrpennee TpeHue (BSI3KOCTh)

Tema 6. PeanibHble ra3pl, JKMAKOCTH ¥ TBep/bIe TeJa.

VYpaBHenue Ban-nep-Baanbca.OkcniepuMeHTalbHbIE H30TEpMbl. KpuTHueckue mapameTpsl.
Ananu3 uzotepm Ban-nep-Baanbca. BHyTpeHHSs S3HEPTHs peaibHOTO rasa.
Paznen 3. DileKTprn4ecTBO U MarHeTH3M



Tema 1.9J1eKTpOCTATHYECKOE T10JI€ U €r0 HANPSAKEHHOCTb.

3akoH Kynona. DnekrpocraTudeckasi OCTOSIHHAS.

HarpsiKeHHOCTh 3JIEKTPOCTaTUYECKOro Mojs. JIMHUM HampsKEHHOCTH 3JIEKTPOCTATUYECKOTO
nosist (cusioBble TuHUM). [IpuHIMI cyneprno3uiuu iekTpoctaTudeckux nosen. [lone qumnosns. [Totox
BEKTOpa HampspKeHHOCTH; Teopema Octporpaiackoro - l'aycca s 3J€KTPOCTATHYECKOrO IMOJS B
BaKyyMe.

[Torenuuan snexkTpocraruyeckoro mnoisia. PaGorta cunm anekrpocratmyeckoro mnois. CBsi3b
MEX/1y HalIPSDKEHHOCTBIO M ITOTEHLIMAJIOM. DKBUIIOTEHIIMAIbHBIE TOBEpXHOCTU. L{UpKysLus BeKTopa
HaIPsKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIA.

Tema 2. IIpoBOAHMKH M IHIEKTPHUKH B JIEKTPOCTATHYECKOM I10JI€.

Pacnipenenenue 3aps10B B IPOBOJHUKAX. JKBUIIOTEHIUAIBHOCTh IMOBEPXHOCTH IPOBOJHUKA.
OnexTpocTaTuuecKas HHAYKIHS.

OJIEKTPOEMKOCTb.  DJIEKTPOEMKOCTh  YEAMHEHHOTO  MPOBOJHUKA.  DJIEKTPOEMKOCTh
yenuHeHHoro 1mapa. KonzeHcaToppl. OJIEKTPOEMKOCTh PAa3iMYHBIX THUIOB KOHJIEHCATOPOB.
CoenuHeHne KOHJIEHCATOPOB. DJIEKTPOEMKOCTh YEAMHEHHOTO 3apsKEHHOTO KOHAEHCATOpa.

Tunel AUAAEKTPUKOB. JIMANEKTPUKH C TOJSIPHBIMM M C HEMNOJSPHBIMH  MOJIEKYJIaMH.
[lonspuzauus [OUAIEKTPUKOB U ee BuAbl. KonumyecTBeHHOE omucaHue noJisgpu3anuu. BekTtop
noyispuzoBaHHocTH  P.  JludnexkTpuyeckas — BOCHPUMMYHMBOCTH — BellecTBa. JluanexTpuueckas
MIPOHUIIAEMOCTb CPE/IbI.

Bexkrop snexrpuyeckoro cmenienus D. CerHeTorneKTpuKy.

['panuunblie ycnoBus Ui BeKTOpoB £ u D Ha rpanuiie pasziena IByX JUIIEKTPUUYECKUX CPe/l.

Tema 3. JHeprus 31eKTPOCTATHYECKOTO MOJIA.

OHeprusi CUCTEMBbl 3apsJ0B M YEAMHEHHOTO IPOBOJHHMKA. OHEPrus 3apsyKEHHOIO
KOHJIEHCATOopa.

OHeprust 3apsHKEHHOTO KOHJIEHcaTopa. OHeprust 3JekTpocraThueckoro mnousisd. OObeMmHas
IJIOTHOCTH SHEPTUU.

Tema 4. IlocTOSIHHBIH 31eKTPUYECKUI TOK.

DNEKTPUUECKUN TOK M €ro XapaKTepUCTHKU: MJIOTHOCTh TOKA U CHJIA TOKA. 3aMKHYTas LElb —
HE00X0/IMMOE YCIOBUE CYIIECTBOBAHUS MOCTOSHHOIO TOKA.

CropoHHHUE CHIIBL. DJNEKTPOJABIIKYILAs cuia U HanpsokeHue. ConmpoTHBIIEHHE MPOBOIHHUKOB.
3akoH Oma B uHTerpaibHOM U auddepeHunansHoil Gopmax. Pabora m MoUIHOCTH TOKa. 3aKOH
Jxoyns - Jlenna. [Ipasuna Kupxroda ans pa3BeTBICHHBIX Lenei.

OnexkTpuyeckue TOKM B  MeTalylaX, BaKkyymMeé U rasax. Kiaccuueckas  Teopus
3IEKTPONPOBOAHOCTU MeTAIOB (onbIThl Manaenbimtama u [lamanekcu, Ctrioapta u Tonmena). 3akoH
Bunemana — ®@panna. TpynHoctu kitaccuueckon teopu. [loHsATHE O CBEPXIIPOBOAMMOCTH.

Pabora BbIXOJa AJMEKTPOHOB M3 MeTajula. DMHCCUOHHBIE siBlIeHUA. KOHTaKTHbIE SIBIIEHUS U
TEPMOAIEKTPOHHAsI SMUccUsl. KOHTaKTHAsI pa3HOCTH TOTEHIIUAJIOB.

OJIEeKTpUYECKUI TOK B Ta3ax. DBoubrammepHas XapakTEpUCTHMKAa Ta30BOTO  pas3psja.
CaMocTosTenbHbIN Ta30BbIN pa3psa. TUIbI caMoCTOATENBHOIO paspsiaa. Ilnasma u ee cBolicTsa.

Tema 5. MaruuTHoe noJie.

MarautHoe 1oje M €ro XapakTepucTUKH. OmNbIThl DpcTena U omnbIThl Amriepa. JunosbHbIM
MarHUTHBIE MOMEHT KOHTYpa C TOKOM, OpOMTaJbHBI MarHUTHBI MOMEHT 3JIEKTPOHAa B aTOME.
Hanpasnenue BekTopa MHAYKIIMM MarHUTHOTO ntouist B. JIuHMM MarHuTHOM MHAYKIUU B.

[IpuHIMI Cyneprno3uuuy MarHUTHBIX nosen. 3akoH buo-Cagapa - Jlamaca. MarautHoe nosie
MPSIMOTO TOKa. MarHUTHOE MOJI€ B LIEHTPE KPYTOBOT'O MPOBOIHUKA C TOKOM.

3akoH Awmmepa. Hanpasnenwe cuibl Amnepa. BzammopnelicTBue IapasulelIbHBIX TOKOB.
MaruuTHas OCTOSIHHASL.

JIBuokymiuecst 3apsiibl M MarHUTHBIE MOJsl. MarHuTHOE moJe ABMKYylueroca 3apsana. Cuna
Jlopenna. D¢ dext Xomna.

[Mupkymnsanuss BEKTOpa MHAYKIMM MarHuTHOro mnois B. Teopema o mupkynsnuu BekTopa B.
BuxpeBoii (HemoTeHIIMAIBHBIN) XapaKTep MarHUTHOTO T0JIsT. MarHUTHBIE MOJIS COJICHOUIA i TOPOU/IA.
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ITotox BekTOpa MarHuTHOW MHIAYKIMHU. Teopema ["aycca s BEKTOpa MHIYKIMM MarHUTHOTO
ot B.

Tema 6. DJIeKTPOMATHUTHAST HHIYKIIHSA.

SBnenue anekTpoMarHuTHOM wMHAYKIUH. Onbitel @Papanes. 3akoH Papaznes (3aKoH
JIeKTpOMarHuTHOM uHAykuun). [pasuno Jlenna. Llupkynanus BUXpeBOro 3J€KTPUYECKOTO MOJIS.

SBnenus camounnykuuu. MuaykruBHocTh mpoBognHuka. IJC camounaykuuu. Toku mpu
pa3sMbIKaHUU U 3aMbIKaHUU 1ieny. B3aumuast nuaaykuus. TpanchopmaTopsl.

OHeprust MarHuTHOro mons. PabGora cumel Ammepa. DHeprusi M IJIOTHOCTh JHEPTUH
MarHMTHOI'O IOJIS.

Tema 7. MarHuTHbBIC CBONMCTBA BeleCTBA.

Marneruku. Bektop HamarnmdeHHoctu J. Teopema o nmpkyssuuu Bektopa J. Teopema o
LUPKYJSLUU BeKTOpa HamnpsbkeHHocth MarHutHoro mnonst H. Cesse B uw H. MaraurtHas
BOCIPUMMYHUBOCTb U IPOHULIIAEMOCTh U30TPOIHBIX MarHETUKOB.

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

Hua-, mapa- u peppomarnetusm. Touka Kropr. MarHuTHBIN rUCTEpE3HC.

Tema 8. YpaBuenuss MakcBeJjia 1Js 3JIEKTPOMATHUTHOTO TOJISI.

VYpaBHeHus: MakcBesuia B UHTerpajibHOU (hopme. YpaBHeHHs MakcBemia AJisi CTallMOHAPHBIX
noJieil. YpaBHenuss Makcpemia B auddepeHnnanpaoi popme. YpaBHeHHss MakcBemia 1 HEKOTOPBIE
CIIECTBUS U3 HUX.

Paznen 4. BotHoBasi onTuka

Tema 1. UuTepdepenuusi cBera.

SBnenue UHTEpEpEeHITNH CBeTa, uHTephepeHIus IJIOCKO-TIOJISIPU30BAHHBIX
MOHOXPOMAaTHYECKUX CBETOBBIX BOJH. KOrepeHTHOCTb MCTOYHMKOB CBETa, IPOCTPAHCTBEHHAs WU
BpEMEHHasi KOT€peHTHOCTh. MeToabl HaOmoAeHus HMHTEpPEpeHLUH B ONTUKE (MHTepdepeHIus B
TOHKHMX IIJICHKaX, KoJblia HetoToHa, nuTepdepomerpsl). [Ipumenenne nuteppepeHIy B TEXHUKE.

Tema 2. ludpakuus cBera.

SBnenue mudpakunu BoaH. ITpunnun [roifreHca-@penens. Meron 30H @peHens. 30HHbIE
IUTACTUHKH.

Hudpakuus Ppaynrodepa Ha menu U 1udpakuroHHON pemerke. JnppakiMOHHBIN CHEKTp.
[Ipumenenne nUQPakIMOHHON PEUIETKH KakK CIEeKTpanbHOro npubdopa. Judpakuus peHTTeHOBCKOIO
nuznydyenus. Gopmyna Bynsda-bperra.

Tema 3. D1eMeHTHI reOMeTPHYECKOH ONTHKH.

OcHoBHbI€ 3ak0HBI ONTHKU. [IonHOE OTpakeHne.

3epkana U UX OCHOBHBIE XapaKTePUCTUKHU. JIMH3bI U UX OCHOBHBIE XapaKTePUCTUKH. [Ipu3msl,
npUMeHeHHe Tpu3M. LleHTpupoBaHHbIE ONTHYECKUE cUCTeMbl. JIyma, MUKPOCKOI, 3puTeibHas Tpyoa,
dbortoanmapar. ['ma3 kak omrmueckuii mpubop. Paspemaronias crmocoOHOCTh ONTHYECKUX MPHOOPOB.
Abepparun (MOrperIHoCTH) JIMH3 U CIIOCOObI UX YMEHbIICHHUS.

Tema 4. PacnpocTpaHeHue cBeTa B BelllecTBe.

HopmaneHas u aHOMaibHasg JUCHEPCHU CBETA. OJEKTPOHHAs TEOpUsA JHUCIEPCHH U
rorJionieHus ceera. @a3oBas U rpymnIoBas CKOPOCTh CBETA.

[Tornomenune cBera, 3akoH byrepa- JlamOepra. CHEeKTphl MCIYCKaHHUS U TOTJIOIICHUS.
CnekTpoMeTpsbl, CIEKTpalbHbIN aHanu3. PaccesHue cBera, 3akoH Panes. Ilomsipusanus paccesHHOro
cera. Dddext Jomnepa a1 37eKTPOMArHUTHBIX BOJIH B BaKyyMe.

[Tonspusanusa cBera. EcTecTBeHHBI M MOJSIPU30BAaHHBIM cBeT. 3akoH Mamtoca. 3akoH
Bprocrepa. [lonsgpuzaropsl.

Pa3gen S. KBanroBasi pusuka

Tema 1. PaBHOBecHOe TeNJIOBOE U3JIyUeHHE.

Mogenp uepHoro tena. 3akoH Kupxroga. 3akonsl Credana-bonbimMana u cMerienus Buna.
®opwmyibl Penes-/>xunca u Buna. Ontudeckue mMpoMeTpbI.

Tema 2. KBaHTOBBIE CBOICTBA U3JIy4YeHUSI.



®otonbl. doroanekTpuueckuii 3P dekt: BuUABI W 3akoHbl. JlaBieHue wuznmydeHus. Dddext
Kommnrona. /laBiienue ceera.

Tema 3. CTpoeHHe aTOMOB M MOJIEKY.I.

Mopnens atoma Pesepdopna-bopa. [Toctynarer bopa. CriekTpanbHbie ceprud aToMa BOAOPOJA.
[Tpuniun cootBercTBusa bopa.

KBanToBble yncia. ' maBHOe kBaHTOBOE uuciio. OpOUTaIbHOE KBAaHTOBOE YHMCIO. MarHUTHOE
kBaHTOBOE uncio. [IpaBuia ot6opa. CiH U COOCTBEHHBI MAarHUTHBIM MOMEHT 3JIEKTPOHA.

ITpunuun Ilaymu. Ilepuomuueckas cucrema snemeHtoB [I.M. MenneneeBa. PentrenoBckue
CHEKTPBI.

[TornouieHue, CIOHTAHHOE U BBIHYKIAEHHOE U3MydeHHe. ONTUYECKUE KBAHTOBBIE FE€HEPATOPHI
(y1azepsr).

Tema 4. ®u3uKa aTOMHOIO S1/IPA U 3JIeMEHTAPHbBIX YaCTHII.

DyHIaMeHTalbHbIE B3aUMOJCHCTBUS B Mpupoae. THUmbl B3aUMOACHCTBUN 3IIEMEHTapHBIX
YacTHULL.

DKcrepuMEeHTaIbHBIE METOJIBI B sfiepHOl pu3uke. CoctaB aTOMHOTO sapa. Hyknonsl. 3apsan u
MaccoBo€ 4Kcio. M30TomnsL.

SAnepusie cuiibl. Mogenu siapa: 00os0ueyHas U KarelbHasl.

PaguoakTuBHOCTh. Buabl paguoakTHUBHOIO HU3Iy4YeHHUs. 3aKOH paJMOAaKTUBHOIO pacnaja.
[IpaBuna cmemenus. SlnepHsle peakuuu. Peakiuu aeneHus U CUHTE3a saep. SlnepHas SHepreTuka.
DKOJI0THS U siIepHasl SHEpPreTHKa.

Metoapl HaOMIOEHUS PATUOAKTHBHBIX M3JIydyeHHH U yacTui. OOmue CcBeAeHUs O
HAOJIOAaeMBIX DJIEMEHTAPHBIX YacTUIAaX M MX Kiaccuukanus. AHTHYACTHIBL. Pojb 3aKOHOB
COXpaHEHHUS B M3y4CHHH (PU3UKH SJIEMEHTAapHBIX 4YacTull. HapylieHue 3akoHa coXpaHEHHs] Y€THOCTHU
npu B-pacnajne (cnadbom Bzaumozeiicteun). Ilonarue o kBapkax.

[Ipo6nema cuctemMaTuku 37eMeHTapHbIX YacTUll. COBpeMEHHbIE IPEJICTABICHUS O
3aKOHOMEPHOCTSX IBOJIIOLMK Beenennon

5.2.2. CopeprkaHue MUCIUTUIMHBI 110 BUIaM YY€OHbBIX 3aHSTHI.
JlekninoHHbBIE 3aHATHSA
Tabmuma 5.2.1

Ne /it Howmep paznena O0beM, uac. Tena ek
JUCIHUTUINHEI (0100
Bsenenue.
KuHemaTnka MaTepraabHON TOYKH M a0CONFOTHO TBEPJOTO Tela.
OCHOBHBIE 3aKOHBI TUHAMUKH MaTepPHATBHON TOUKH.
1 1 9 3aKOHBI COXPAHEHUsI UMITYJIbCA U MEXaHUUECKON SHEPTUH

Z[I/IHEIMI/IKa BpalaTCeJIbHOI'O ABUKCHUSA U 3aKOH COXPAHCHUS MOMCEHTA
HMITYJIbCA.

DeMEHTHI MEXaHUKH JKHIKOCTEH.

MexaHnnueckue KoueOaHus ¥ BOJIHEI.

OcHoBuble nonoxeaus MKT.

MonexkynspHO-KHUHETHYECKasl TEOpHsl UAEaNbHOIO ra3a U 3IEMEHTHI
CTaTHUCTHYECKOH (DU3HKH.

2 2 9 IlepBoe Ha4yanO TEPMOJUHAMUKH.

BTOpOG 1 TPEThE HA4aJla TCPMOJANHAMUKH.

SIBnenust nepeHoca

PeanbHbIC. rassbl, JXUIKOCTHU U TBEPABIC TCJIA.

Hroro 3a 2 cemectp 18
DJEeKTPOCTATUUECKOE MT0JIE U €r0 HAINPSKEHHOCTb.
[TpoBOAHUKY M TUIJIEKTPUKH B DJICKTPOCTATHYECKOM MOJIE.
3 3 18 DHeprust HIEKTPOCTATUYECKOTO MOJISL.

IToCcTOSIHHBIN 3JIEKTPUYECKUHN TOK.

MarnuTHoOE 1oa€e.

BHCK’I’pOMaFHI/ITHaH WHAYKOHA.
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MarauTHEIE CBOMCTBA BEIIECTBA.

ypaBHeHI/Iﬂ MakcBenna ajs QJICKTPOMArHMuTHOIO IOJIs.

HUroro 3a 3 cemectp

18

Wnrepdepenuns ceera.

Judpakiys cera.

DJIeMEHTEI FeOMeTpH‘IeCKOﬁ OIITHKH.

PaCHpOCTpaHeHI/IC CBC€TAa B BCUICCTBC.

PaBHOBECHOE TemIOBOE N3JYy4YCHUC.

KBaHTOBBIE CBOWCTBA M3TyUYEHUS

CrpoeHne aTOMOB U MOJIEKYJL.

dusnka aTOMHOI'O AApa v 3JICMCHTAPHBIX YaCTHULI.

HUroro 3a 4 cemecTp

16

Hroro:

52

HpaKT HICCKUC 3AaHATUA

Tabmuma 5.2.2

n/n

Howmep paznena
JUCHUIIIINHBI

O06neM, gac.

00

Tema nexuun

Bsenenue.

Kunematuka MaTepragbHON TOUKH U aOCOTIOTHO TBEPOTO Tela.

OCHOBHEIE 3aKOHBI JWUHAMHKH MaTepHaJ'H:-HOﬁ TOYKH.

3aKOHBI COXpAaHEHUS UMITYJIbCA U MEXaHUUECKOH IHEPTUU

JluHaMuKa BpallaTeabHOIO JBUKCHUS M 3aKOH COXPaHEHHS MOMEHTa
HMIIYJIbCA.

DneMeHTHI MEXaHUKH KHUIKOCTEM.

Mexannueckue Kouebanus ¥ BOJIHEI.

Ocuosuble nonoxenus MKT.

MorekyIsIpHO-KMHETHYECKasi TEOpUsl HWICANBHOTO ra3a M DIIEMEHTHI
CTaTHCTHYECKOH (DU3HKH.

IlepBoe HayaJI0 TEPMOIUHAMUKH.

BTopoe u TpeThe Hauana TepMOIMHAMHKH.

SIBneHus nepeHoca

Peannnrle. rasbl, JKUJIKOCTU U TBEPABIC TCIA.

Hroro 3a 2 cemecTp

18

18

3J’ICKTPOCT3TI/I‘ICCKOC IMOJIC U €ro HAIPAKCHHOCTb.

HpOBO)IHI/IKI/I 1 JUDJICKTPUKHU B DJICKTPOCTATUICCKOM IT0JIC.

DHeprus MEeKTPOCTATHYESCKOrO MOJIS.

IToCTOSIHHBI NEKTPUYECKUH TOK.

MarnuTHoe mnoue.

9HeKTpOMaFHI/ITHaH WHIAYKOWA.

MarsuTHbIE CBOMCTBA BEIIECTBA.

YpaBuenus Makcpeuia [iist 3JIEKTPOMAarHUTHOTO TOJISL.

HWroro 3a 3 cemectp

18

WnTepdepenmnus crera.

Judpaxmus ceera.

OeMeHTHl TeOMEeTPUIECKO ONTHKH.

PacrnpocrpaHeHne CBETa B BELIECTBE.

PaBHOBECHOE TEIIOBOE N3JY4YCHHUE.

KBaHTOBBIE CBOWCTBA U3IyUYEHUS

CrpoeHne aTOMOB M MOJIEKYIL.

dusnka aTOMHOTO AApa ¥ JIEMCHTAPHBIX YaCTHII.

Hroro 3a 4 cemecTp

16

Hroro:

52

JlabopaTopHbie padoThI

Tabmuua 5.2.3

| Nen/n | Homep pazaena

| O6mem, uac.

HanmenoBanne 1a60paTopHOil paboThI

11



JTHUCUHIIIAHBI OdO
Ompenenenne  Kod(pQUIUEHTa  BOCCTAHOBICHHS W DHEPrHU
OCTaTOYHOM MH(OPMALIMH IIPH y1ape Tell
W3yyeHne 3aKOHOB BpaIlaTeIbHOTO JBI)KCHHS C TIOMOIIBIO MasTHUKA
1 1 9 ObepOeka
Monens konpa
OmpeneneHne MOMEHTa HMHEpLUMM M IpoBepka Teopemsbl lllteitnepa
METOJIOM TPU(UIIIPHOTO TO/IBECa
Onpenenenne k03 OUIMEHTAa TEIUIONPOBOIHOCTH METaIIA.
Omnpenenenue nocTosiHHOM anuabarsl no Kemany-Jlezopmy
2 ) 9 Omnpenenenrue KO3 GUIMEHTA BS3KOCTH BO3AyXa KaNMUIAPHBIM
METOJIOM
W3mepenne kor(pUIMEHTa TOBEPXHOCTHOTO HATSDKEHHS KHIKOCTEH
METOJIOM OTpEIBA Kareib
HUroro 3a 2 cemecTp 18
OmnpeneneHne SICKTPOIBIDKYIICH CHIIBI METOIOM KOMICHCAINH
OmnpepeneHne yIeTpHOTO 3apsaa AIEKTPOHa METOIOM MarHeTpoHa
3 3 18 Omnpenenenne Toukn Kropu 4¢heppoMaraeTHKOB
OmnpeneneHre HEW3BECTHOTO COIPOTUBICHHS C TOMOIIBIO MOCTHKA
YutcToHa
HUroro 3a 3 cemectp 18
Wzydenne qudpakimm cBeta
4 4 8 IIpoBepka 3akoHa Majroca. M3ydeHue siBICHUS BPALICHHUS TUIOCKOCTH
TTOJISIPU3AIIIHI
5 5 8 HUccrenoBanne porodrddekra
M3ydeHne 3aKOHOB TETJIOBOTO H3ITyUCHHS
HUroro 3a 4 cemectp 16
HUroro: 52 -

CamocrosiTesibHast padoTa CTyIeHTA

Tabmuma 5.2.4

O6mweMm, gac
Howmep paznena ’ )
Ne i/t e I;IEHH[I[{H Tema Bug CPC
et 00
Kunemaruka
o IToaroroBka K NPaKTUYECKUM 3aHSATHAM,
MaTepHaIbHON TOUYKH U
nmabopaTopHbIM ~ pabortaMm, odopmieHHE
abCOJIOTHO ~ TBEPAOTO
OTYETOB K JJabOpaTopHBIM paboTam
Tena.
OcHOBHBIE 3akoHbI | [IoATOTOBKA K TPAKTUYECKHM 3aHSTHSIM,
JTUHAMUKA nmabopaTopHbIM ~ pabortaMm, odopmMIeHHE
MaTepHaJIbHOM TOYKH. OTYETOB K JJabOpaTopHBIM padoTaM
3aKOHBI  COXpaHEHHUs
[ToaroroBka K NPaKTUYECKUM 3aHATHAM,
HMITyJTbCa 1
N nmabopatopHbpIM  pabotaM, odopMIIeHHE
MeXaHUYeCKON
1 1 27 OTYETOB K JTJabOpaTOpPHBIM paboTam
SHEpruu
Jvnnamuka
BpaLIaTeILHOTO IToAroroBka K TMPAKTUYECKUM 3aHSITHM,
JIBIKEHWsT W 3aKOH | JabopaTopHbIM  paboraMm, odopmiieHue
COXpaHEHHsi MOMEHTa | OTYETOB K JabOpaTOpPHBIM paboTam
HMITyJIbCa.
DJIeMEHTBl  MEXaHUKH
. [ToaroroBka K MPaKTUYECKUM 3aHITHIM
XKHJKOCTEH.
Mexannueckue
[ToaroroBka K MPaKTUYECKUM 3aHITHIM
KoJIcOaHMs ¥ BOJIHBI.
OcHoBHble TIos1okeHUs | [TonroroBka K MNpPaKTHYECKUM 3aHATHAM,
MKT. nabopaTopHeIM  paboTam,  o(hopMIICHHUE
2 5 97 OTYETOB K J1aD0opaTopHBIM padoTaM
MornekysipHO- [ToaroroBka K NPaKTUYECKUM 3aHATHSM,

KUHETHYEeCKass Teopus | JabopaTropHbIM  paboraMm, odopmiieHue
HJCUTHHOTO Ta3a U | OTYETOB K JIAOOpAaTOPHBIM paboTam
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9JICMCHTBI

CTAaTUCTUYECKOH

¢bu3uKy.

IepBoe Hayano | IToaroroBka K NPaKTUYECKUM 3aHATHAM,
TEPMOIUHAMUKH. n1abopaTopHbIM  paboTaM, — odopmieHue

OTYETOB K JJADOpaTOPHEIM paboTaM

Bropoe u  Tpertbe
Hadasa
TEPMOJMHAMHUKH.

[ToaroroBka K MPaKTUYECKUM 3aHATHAM,
nmabopaTopHbBIM ~ paboraMm, odopmieHHE
OTYETOB K JIJA0OpaTOPHBIM paboTam

SIBnenus nepeHoca.

[ToaroroBka K MPaKTUYECKUM 3aHATHAM,
nmabopaTopHbEIM ~ paboram, odopmieHHE
OTYETOB K JJA0OpaTOPHBIM paboTam

Peanbublie raspl,
KHUIKOCTH W TBEpIbIe
Tena.

HO,HFOTOBKa K IPaKTUIE€CKNUM 3aHATHAM

1,2 - IToaroroBka k 3aueTy
Utoro 3a 2 cemectp: 54
DeKkTpocTaTnieckoe [ToaroroBka K NPAKTUYECKUM 3aHSITHSM,
mnoJe u ero | ylabopartopHeiM  pabotaMm, O(OpMIICHHE
HAIpPsHKEHHOCTb. OTYETOB K JJA0OpaTOPHBIM paboTamMm
IIpoBogHMKH u | IloaroToBka K TPaKTUUYECKUM 3aHATHUSM,
JIMDJIEKTPUKU B | JaboparopHbiM  paboram, odopmiieHne
ANIEKTPOCTATUUECKOM OTYETOB K J1Ja0OpaTOPHBIM paboTam
ToJe.
OHeprus [MonroroBka K MPaKTHYCCKUM 3aHATHIM,
AIEKTPOCTATUICCKOTO nmabopaTopHbIM ~ paboraMm, odopMieHHE
OIS, OTYETOB K JTA0OpaTOPHBIM paboTam
[MocrostHHBIN [MonroroBka K MPaKTHYCCKUM 3aHATHSIM,
AEKTPHYECKUHA TOK. nmabopaTopHbIM ~ pabortaMm, odopmMieHHE
3 3 54 OTYETOB K JJAOOPaTOPHEIM paboTam
MarHuTHOE ToIE. [MonroroBka K MPaKTHYCCKUM 3aHATHSIM,
nmabopaTopHbIM  pabortaMm, odopmieHHE
OTYETOB K JIA0OpaTOPHBIM paboTam
DneKkTpoMarHuTHast [ToaroroBka K NPAKTUYECKUM 3aHSITHAM,
WHJTYKIHSL. nabopaTtopHeIM  paboTam,  ohopMIIeHHUE
OTYETOB K JIADOpaTOpHBIM paboTam
MarnutHbie cBoiicTBa | [loAroToBKa K NPAaKTUYECKUM 3aHATHUAM,
BEIIIECTBA. nabopaTtopHeIM  paboTam,  ohopMIICHHUE
OTYETOB K JIA00OpaTOPHBIM padboTam
VYpaBuenuss Makcsenia
JUISt
[ToaroroBka K MPaKTUYECKUM 3aHITHIM
JIEKTPOMArHUTHOTO
TIOJIA.
3 - IToaroroBka K 3a4ety
Hroro 3a 3 cemectp 54
Wnrepdepenuns ceera. | [loagroroBka K NpPakTHYECKUM 3aHSATHAM,
nabopaTopHeIM  paboTam,  o(hoOpMIICHHUE
OTYETOB K JJaOOpaTOpHBIM paboTaM
Hudpakius cera. IToaroroBka K NPaKTUYECKUM 3aHATHAM,
nabopaTtopHeIM  paboTtam, odopmileHHe
4 4 12 OTYETOB K JIaOOpaTOPHBIM paboTam
DeMeHTbI IToAroroBka K TMPAKTUYECKUM 3aHSITHSM,
TeOMETPUYECKON nmabopaTopHbIM ~ paboTtaMm, odopmieHne
OIITHKH. OTYETOB K JJA0OpaTOPHBIM paboTam
Pacnpoctpanenue [TogroroBka K TPaKTUYECKUM 3aHSATHUSM,
CBETa B BEIIECTBE. nmabopatopHbpIM  pabotaM, oQopMIIeHHE
OTYETOB K JIAOOpaTOPHBIM paboTam
PaBrHOBecHOe TeroBoe | IloaroroBka K NpPaKTHYECKUM 3aHATHAM,
5 5 12 U3IydeHue. nabopaTopHeIM  paboTam,  o(hOpMIICHHUE

OTYETOB K JJaOOpaTOpHBIM paboTam
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KgantoBble  cBoiictBa | [logroroBka K NpPaKTHYECKUM 3aHSITHAM,
U3ITy4YeHUs nabopaTopHeIM  paboTaMm,  o(hOpMIICHHUE
OTYETOB K J1Ja0OpaTOpPHBIM padoTaM
Crpoenne artomoB U | IloaroToBka K MpakTHYECKUM 3aHATHAM
MOJICKYIL.
®uzuka aromHoro sapa | [loaroToBka K MpakTHUECKUM 3aHATHIM
u 3JIEMEHTapPHBIX
YaCTHIL.
4.5 36 [TonroToBKa K 3K3aMEHY
HWroro 3a 4 cemectp 60
Hroro: 168
5.2.3. llpenogaBaHve JOUCHUUIUIMHBI BEAETCS C NPUMEHEHUEM  CIEIYIOLIUMX  BHUJOB

00pa30BaTEIbHBIX TEXHOJIOTHMN:
— BU3yanm3anusi ydeOHoro marepuana B PowerPoint B auanoroBoM pexume (JEKIMOHHBIC
3aHATHA);
— paboTa B MaJbIX Ipymmnax (J1adopaTopHbIe paboThI);
— pa30op MpaKTHYECKHUX 3a1a4 (MPAKTUYECKHUE 3aHATHS).

6. TemaTuka KypcoBbIX pad0T/IIPOEKTOB
KypcoBbie paboThl/IpoeKThl y4eOHBIM TJIAHOM HE MTPETyCMOTPEHBI

7. KoHTpoJibHbIE paboThI

KOHTpOJ’ILHHG pa6OTBI y‘le6HLIM IIJIaHOM HC MMPEAYCMOTPCHBI.

8.1.

8. OueHka pe3yJibTaTOB OCBOECHHS THCIUIIHHBI

KpI/ITepI/II/I OLICHUBAHUA CTCIICHU IIOJIHOTBI M Kaydye€CTBa OCBOCHUA KOMHCTGHHI/Iﬁ B

COOTBETCTBHUHM C IUIAHUPYEMBIMU pe3yibTaTaMH 00yueHHs npuBeieHs! B [Ipunoxenun 1.
8.2. PeliTuHroBasi cucremMa OLIEHUBAHHS CTETIEHH MOJHOTHI M KA4eCTBA OCBOCHHS KOMIIETEHIIHN
oOyyaromuxcs ouHoU (opMbl 00ydeHHUs pezcTaBieHa B Tadnuue 8.1.

Tabmuma 8.1

Ne i/t

Bunb! MeponpusiTuil B paMKax TEKYILEro KOHTPOJIS

| KonnyecTso 6asios

1 kypc 2 cemecTp

1 Texymias arTecTaius

Pabota Ha nabopatopHbIX 3aHATHAX (2 1abopaTopHbIE PabOTHI) 0-20
HTOT'O 3a nepByrO TEKYIIYIO aTTSCTAIHIO 0-20
2 TeKymias aTTecTaus
Pabora Ha mabopaTtopHbIx 3aHsaTHsIX (1 mabopaTopHas paboTa) 0-10
KosutoxBuyM 1o pazzaenam: Gpu3nuecKre 0OCHOBBI MEXaHUKH 0-30
HNTOT'O 3a BTopyI0 TEKYLIYIO aTTECTAIHIO 0-40
3 Texymas aTTecTays
Pabota Ha aboparopusix 3aHaTHAX (1 maboparopHas pabora) 0-10
KomtokBuymM 1o  pasmenam: MojekyispHas —(Qusnka U 0-30
TEpPMOJMHAMHKA
HNTOT'O 3a TpeThlo TEKYIIYHO aTTECTALIIO 0-40
BCEI'O 100
2 xypc 3 cemectp
1 Texyuias arrecranms
Pabota Ha mabopaTopHBIX 3aHATHAX (2 MabopaTopHbIE pabOTHI) 0-20
HTOI'O 3a nepByro TEKYIYIO aTTECTALIIO 0-20
2 TeKyIas aTTecTalys
Pabota Ha mabopaTopHbIX 3aHsATHAX (1 maboparopHas padboTa) 0-10
KosutokBryM 10 pa3zaenam: 3JeKTPUYECTBO U MarHeTH3M 0-30

14




| WTOTI'O 3a BTOPYIO TEKYILYIO aTTECTALHIO | 0-40

3 Texymas aTTecTays
Pabota Ha naboparopubix 3anaTusax (1 nadboparopHas padborta) 0-10
KomnokBuym 1o paszgenaM: 3JIEKTPHIECTBO H MarHETH3M 0-30
NTOI'O 3a TpeTpIo TEKYNIYIO aTTECTALNIO 0-40
BCET'O 100

2 kypc 4 cemecTp

1 Tekymas arrecTanus
Pabora Ha nabopaTopHBIX 3aHATHSIX (2 TabopaTOpHEIC PabOThI) 0-20
NTOI'O 3a nepByIO TEKYIIYIO aTTECTALNIO 0-20

2 TeKyllas aTTecTauus
Pabora Ha nmabopatopHbIx 3aHaTHsIX (1 mabopaTopHas paboTa) 0-10
KomnokBuym 1o pa3zgenaM: BOIHOBAs ONITHKA 0-30
HNTOT'O 3a BTopyIO TEKYIIYIO aTTECTALHIO 0-40

3 TekyIas aTTecTanus
Pabora Ha mabopaTtopHbIxX 3aHATHX (1 MabopaTopHas paboTa) 0-10
Komnoksuym 1o pa3genaM: KBaHTOBas (hHU3HKa 0-30
HNTOT'O 3a TpeThI0 TEKYIIYIO aTTECTALIIO 0-40
BCET'O 100

9. VYuedHo-MeToaMYeckoe M HHGPOPMALMOHHOE 0O0ecnedeHne TUCITUTITHHBI

9.1. Ilepeuenpb pekoMeHIyeMOH JIuTepaTypsl npezacTasiieH B [Ipunoxenun 2.
9.2. CoBpemeHHbIe ITpoeccuoHabHbIE 0a3bl TaHHBIX U MH()OPMAIIIOHHBIE CIIPABOYHbBIE CUCTEMBbI
1. BBC m3narensctBa  «JlaHb» [aexTponnbIii  pecypce]. Pexum  pocryma:
http://e.lanbook.com.;
2. OBC «OpaiiT» [dnexTponHsbIi pecypc]. Pexxum nocryma: http://www.biblio-online.ru;
3. OBC BOOK.RU [anekrponHslii pecypc]. Pexxum gocrymna: http://www.book.ru;
4. Cob0ctBenHas nonHorekcroBas 0aza (I1B/]) BUK TUY [snexTpoHHBIN pecypc]. Pexum
nocryma: http:/elib.tyuiu.ru/;
5. bubmmoreka «E-library» (OOO «PYHO3by) [snexktponnsiii pecypc]. Pexum mgocryna:
http://elibrary.ru/;
6. DOBC «IPRbooksy [anekTponnsIii pecypc]. Pexxum gocryma: http://www.iprbookshop.ru/;
7. DOnexktpoHHbli Kartasor Oubmuoreku PI'Y Hedptm m raza umenn WM. ['yOkxuna
[anexTpoHHBIH pecypc]. Pexxum noctyna: http://elib.gubkin.ru/;
8. Omnextponnbiii katamor YI'HTY (r. Y¢a) [>nextponnsiii pecypc]. Pexum npocryna:
http://bibl.rusoil.net.;
9. DOmnexktponnslii karajor O6ubmmoreku YI'TY (r. VYxra) [snexTpoHHBIA pecypc]. Pexum
noctyna: http://lib.ugtu.net/books.;
10. 3BC  «IlIpocmekr»  BOOKS [PnekTpoHHBIH  pecypc].  Pexxum  nmocryna:
http://ebs.prospekt.org.;
11. ObC  «KoHCynpTaHT  CTyZIEHT»  [97€KTpoHHBIM  pecypc]. Pexxum  mocryma:
http://www.studentlibrary.ru/;
9.3. JIuneH3MoOHHOE M CBOOOJHO pacHpoCTpaHseMOe IMpOrpaMMHOE obOecreyeHue, B T. 4.
OTEYECTBEHHOTO IMPOU3BOCTBA!
1. Microsoft Office Professional Plus;
2. Windows.

10. MartepuajibHO-TEXHUYECKOE oO0ecTiedeHue JUCHUTLINHBI

[Tomemenuss a8 TPOBEJCHHUS BCEX BHIOB pabOThI, MPETYCMOTPEHHBIX YYEOHBIM ILIAHOM,
yKOMH.HeKTOBaHBI HCO6XOIII/IMBIM O60py,Zl0BaHI/I€M U TCXHHUYCCKUMU CpeILCTBaMI/I OGy‘-IeHI/I}I.
Taomuma 10.1

Ne i/ | ITepedens 00opymoOBaHus, | [TepedeHb TEXHUIECKUX CPENICTB OOYUCHUS,
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HeO6XOZ[I/IMOFO JJIA1 OCBOCHUA
JUCHHUITIIMHBI

HEOOXOAUMBIX ISl OCBOSHUSI TUCIUILITAHBI
(meMOHCTpaIlMOHHOE 060PYAOBaHHE)

JlabopatopHast  yctaHoBKa (KyO ¢
o0pasiaMu MaTepuasioB, OUHISPHBIHI
MOJIBEC, IAp, AJICKTPOMArHUT, LIKaja
OTCYETa YIJIOB, HCTOYHHUK IIOCTOSHHOTO
Toka) «Ormpenenenue KodpPUIHEHTA
BOCCTaHOBJICHHS u SHEPIUH
OCTAaTOYHOM HMH(pOpPMALUH NPH yHape
T

JlabopaTopHass ycTaHOBKAa (MasTHHK
Obepbeka, HaOop Tpy30B, IMHEWKA,
cekyHaomep)  «M3ydeHne — 3aKOHOB
BpAIaTEIbHOTO JIBM)KEHHUS C TOMOIIBIO
masTHHKa O0epOekay

Jlabopatophas ycranoska (JIOBOKC)
Mogenb kompa

Tpudunspusiii nonsec

JlabopaTopHas yCTaHOBKA
(Dnekrporneus, obpaser, Habop
TepMonap) «OmnpeneneHue
k03 dunneHTa TEILIOMPOBOAHOCTH
MeTaIa»

Veranoska PIIT1-1v «Omnpenenenue
kKodpdummeHTa  BA3KOCTH  BO3AyXa
KalWJUISIPHBIM METOJIOM»

JlabopaTtopHast ycTtaHOBKa (OrOpeTka,
MEpPHBII CTaKaH, TEpPMOMETP)
«3mepenne ko3 puIHeHTa
MOBEPXHOCTHOTO HATSHKEHUSI
JKHJIKOCTEH METOJIOM OTPhIBA Kallellby

JlabopaTopHas yCTaHOBKA
«Ormpenenenue AIIEKTPOABIDKYIIECH
CHJIbI METOAOM KOMIICHCAIIUN»

JlabopaTopHas yCTaHOBKA
«OmpesieneHre  yAENBHOTO  3apsia
JIIEKTPOHA METOJJOM MarHETPOHa

10

JlabopaTopHas YCTaHOBKA
«Ormpenenenue HEHM3BECTHOIO
COTIPOTHBIICHHUSI C TOMOIIBI0 MOCTHKA
YurcroHay

11

JlabopatopHast ~ ycraHOBKa  (T1€4b,
TepMomnapa, [Ba MHJUIMBOJIBTMETPA)
«Ormpenenenue TOUYKHU Kropn
(heppOMarHeTHKOBY

12

VYcraHoBka OIIB-05-3 «U3yueHue
JTU(QPaKIIIU CBETa

13

VYcranoka ~ ®I1B-05-4-1 «IIpoBepka
3akoHa Mamoca. I3yueHue sBieHus
BpAIIEHH INIOCKOCTH MOJISIPU3ALIU. )

14

Vcranoska PDIIK-10. «MccnegoBanue
horoadderrar

15

Onruueckuit  nupomerp OINTINP-017
«3yuenne 3aKOHOB TEIJIOBOTO
M3ITyYCHHUS)

KoMrutekT MynbTuMeIUHOTO 000pyAOBaHNUS:
MPOEKTOP, IKpaH, KOMIBIOTEP, AKyCTHUECKAs
cucTeMa.

JlokayibHasl U KOPIIOPATUBHAS CETh

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. Meroauydeckue yka3aHus MO MOATOTOBKE K MPAKTUYECKUM, JJAOOPATOPHBIM 3aHATHSIM:
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10.

Mertoanueckue ykazanus «OOmas ¢gusnka. OnTHKa» M0 BIITOJIHEHHUIO JJaOOpaTOPHBIX padoT
no gucuumnHe «®usmukay U1 CTYJEHTOB BCeX HampaBleHHH ©u ¢GopMm 00ydeHus/
cocraButenu: MuxeeBa O.b., cr. nmpenogaBarens, [layroBa JI.B., accuctent, TumepssiHoBa
WN.N., accucrentr — TIOMEHCKHH HHAYCTpUalbHbIM yHUBepcureT. — l-e u3g. — TroMeHb:
Mz narensckuii uentp bBUK, TUY, 2019. — 24 c.

Meroanueckue ykazanus «OOmass ¢usuka. Ontmka. Yacte 1» 1O  BBITOJTHEHHUIO
1a0opaTOpHBIX PadboT no aucuumuimHe «Pu3nka» Ui CTYASHTOB BCEX HalpaBlIeHUH U Gpopm
obyuenus / cocraputenu: A.B. Mopes, JI.C. Huuunopyk, U.1. TumepssaoBa. — TroMeHCKui
WHyCTPUAJIBHBIN YHUBEPCHUTET. - 1-¢ u31. — Tromens: M3narensckuii neatp bBUK, TUY, 2018.
—24c.

Meroanueckue ykazanus «OOmass ¢usuka. Ontmka. YacTh 2» 10  BBITOJIHEHHUIO
na00opaTOpHBIX PadoT Mo aucuuminHe «Pu3nka» Ui CTYJE€HTOB BCeX HampaBieHUu u ¢popm
ob0yuyenns / cocraButenm: A.B. Mopes, ILIO. Tperbskos, JI.C. Huunmopyk. — TroMeHCKHiA
WHIYCTPHAILHBINA YHUBEpCUTET. - 1-¢ u3a. — Tromens: U3narensckuii neatp BUK, TUY, 2018.
—24 c.

Mertoanyeckne ykazaHus «OOmas ¢usuka. Ontuka. Yacth 3» 1O  BBINOJHEHHIO
nabopaTOpHBIX PadoT Mo aAucHuIuinHe «Pu3nKa» Ui CTYJEHTOB BCEX HampaBieHUH u hopm
oO0yuyenns / cocraButenu: A.B. Mopes, ILIO. Tperwsikos, JI.B. IlayroBa. — TromeHCKwHii
WHIYCTPHAIBLHBINA YHUBEpCUTET. - 1-e u3a. — Tromens: M3narensckuii neatp bBUK, TUY, 2018.
—24 c.

Metonuueckue ykazanusa «OOmas ¢usuka. Mexanuka. Yactb 1» 10 BBIIOJHEHUIO
nabopaTtopHO paboTHl 1s cTyAcHTOB HampapieHus noarotoBku 08.03.01 CtpoutenberBo,
npodmwib NOAroTOBKU IIpoMblIIZIeHHOE M TpakJaHCKOE CTPOUTENBCTBO, OYHOH (OPMBI
o0yuenus / cocraButenu: A.B. Mopes, ILIO. Tperbsxos, JI.C. Huuunopyk. — TroMeHCKHi
UHAYCTpHAJIbHBIN YHUBEpCUTET. - 1-e u3a. — Tromens: U3narensckuit nentp bBUK, TUY, 2018.
—24 c.

Meroanueckue ykazanus «OOmas ¢uszuka. Mexanuka. Yacte 2» 1O BBITOJHEHHIO
na0opaTOpHBIX PadoT Mo aucuuminHe «Pu3nka» Ui CTYASHTOB BCEX HAIpaBICHUNA U GopM
o0yuenus / cocraputenu: A.B. Mopes, JI.C. Huuunopyk, U1.1. TumepssnoBa. — TroMeHCKHi
UHAYCTpHAJIbHBINA YyHUBEpcUTeT. - 1-e n3a. — Tromens: U3narensckuii nentp bBUK, TNV, 2018.
—24c.

Meroanueckue ykazanuss «OOmas ¢usuka. MonekynspHas ¢usuka. Yacte 1» 10
BBIMOJIHEHUIO JTa0OpaTOpHBIX paboT mo aucuuiuiiHe «®dusuka» s CTYACHTOB BCeX
HampaBiieHud u ¢opm oOydyenust / cocraBurenu: A.B. Mopes, JI.C. Huuunopyk, JI.B.
[TayToBa. — TroMeHCKUI WHIYCTpUATBHBIN YHUBEPCUTET. - 1-¢ u31. — Tromens: M3naTensckuii
uentp BUK, TNV, 2018. — 24 c.

Meroanueckue ykazanus «OOmas ¢usuka. MonekynsapHas ¢uszuka. Yacte 2» 1o
BBITIOJTHEHUIO JIaOOpaTOpHBIX paboT mno aucuuiuimHe «®dusmka» Uisi CTYIEHTOB BCEX
HampaBieHud U Qopm oOyuenus / cocrtaButenu: A.B. Mopes, .. Tumepssnona, JI.B.
[TayToBa. — TroMeHCKUI MHIYCTpUATBHBIN YHUBEPCUTET. - 1-e u31. — Tromens: M3naTensckuii
uentp BUK, TNV, 2018. — 24 c.

Metoauueckue ykazanusa «OOmias ¢usuka. DnekTpuyecTBo M MarHetusMm. Yacte 1» mo
BBITIOJTHEHUIO JIa0OpaTOpHBIX paboT mno aucuuiimHe «®dusmka» Uisi CTYIEHTOB BCEX
HampaBieHuid u ¢dopm oOydenus / cocraBurenu: A.B. Mopes, I1.}O. Tpersskos, JI.C.
Huuunopyk. — TiOMeHCKMM WHIYyCTpU@IbHBI yHHUBepcuTeT. - 1l-e u3n. — TroomeHs:
W3parensckuit nentp BUK, TNV, 2018. — 24 c.

Mertoanueckue ykazanus «OOmas ¢usmuka. DNEKTpUUECTBO M MarHeTH3M. Yacte 2» 1o
BBIIMOJIHEHUIO JTa0OpaTOpHBIX paboT mo aucuuiuiiHe «®dusuka» Ui CTYACHTOB BCeEX
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HampaBiieHud U ¢opMm oOyuenuss / cocraButenu: A.B. Mopes, ILIO. Tperbskos, WN.U.
TumepssiHoBa. — TIOMEHCKMM HMHAYCTpUAIbHBIA yHHUBepcuTeT. - l-e m3n. — TroMeHs:
Wzparensckuit nentp bBUK, TNY, 2018. — 33 c.

11. Meroanyeckue ykazanus «OOmas ¢us3uka. DNEKTpUUECTBO M MarHeTw3M. Yacte 3» 1o
BBIIMOJIHEHUIO JTAa0OpaTOpPHBIX paboT mo aucuuiuiHe «®dusmuka» Ui CTYACHTOB BCEX
HampaBieHud U ¢opm oOyuenus / cocraButenu: A.B. Mopes, ILIO. Tpersskos, JI.C.
Huuumnopyk. — TroMeHCKUH WHIYCTpUAIbHBIH yHUBepcuTeT. - l-¢ u3a. — TroMeHsb:
Mznarensckuii uentp BUK, TUY, 2018. — 41 c.

11.2. Metoanueckue yka3zaHHs 10 OpraHU3aluy CaMOCTOSTEIbHONW PabOTHI:

1. Meronuyeckue ykazanus «OOmas ¢uznka» I MPaKTHUYECKUX 3aHITUNA U CaMOCTOSITEIbHON
pabotbl mo gucnuiUimHe «PHU3MKa» IS CTYIEHTOB BCEX HANpaBJIICHUH OYHOW (HOPMBI
oOyuenusi / cocraputenu: A.B. Mopes, [L.IO. Tperbsixos, JI.C. Huuunopyk. — TromeHckuit
UHYCTpUAJIbHBIA YHUBEpcUTET. - 1-e u3n. — Tromens: U3natensckuii nuentp bUK, TNV, 2018.
—24c.

2. Meromuueckue ykazanusi «OOmas ¢wusuka. Yacte 1» s TpakTHUECKUX 3aHATHH U
CaMOCTOSITENILHON paboThl Mo aucHumuinHe «®Du3uka» g CTYIACHTOB BCEX HANpaBICHHMA
3a0uHOi popmbr 0Oyuenus / cocrapurenu: [1.1O. Tperwskos, A.B. Mopes, JI.C. Huunmopyk. —
TromeHckull MHAYyCTpUANbHBIA yHUBepcuteT. — l—e u3a. — Tiomens: M3garenbckuil 1eHTP
BUK, TNV, 2019. — 47 c.

3. Meroaunueckue ykazanusi «OOmass ¢usuka. Yacth 2» Ui NPAKTUYECKUX 3aHIATHA U
CaMOCTOSITENIbHOM paldoThl 1Mo JucHuiuinHe «®Du3uka» Uid CTYJEHTOB BCEX HaIpPaBJICHUMN
3a04HON Qopmbl 00yuenus / cocraButenu: [1.FO. Tperbsixos, T.M. Bennuko, O.b. Muxeesa. —
TroMeHCKUH WHIAYCTpUANbHBIN yHUBepcuTeT. — l—e u3n. — Tromens: M3nmarenbckuii 1EHTP
BUK, TNV, 2019. —42 c.
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[Tpunoxenue 1

HJ'[aHI/IpyeMLIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ AJIsA Q)opan()BaHml KOMIICTCHIVMHA U KPUTEPUHU UX OLICHUBAHUSA

Jucnunnuxa: @usuka

Kona, nanpasnenue noarorosku: 22.03.01 MarepuaJjioBeieHre U TEXHOJOTHH MATEPUAJIOB
HaHpaBHeHHOCTBZ MaTepI/IaJIOBGI[eHI/Ie 1 TCXHOJIOTUH MaTepI/IaJIOB B 0Tpacn51x TOHJII/IBHO-BHepI‘eTI/I‘-ICCKOFO KOMIIJICKCa

Kon xomnerennm

Kon u naumenoBanue
pe3ynbTaTa 00y4eHUst

Kputepun oneHnBaHUS pe3yIbTaToB O0yUEeHUS

MO TUCIUIUINHE 1-2 3 4 5
1 3 4 5 6 7
VYK-1.1. 3nars (YK-1.1. 31):
OcyuiecTBisieT BEIOOp | BBIOOP aKTyaJIbHBIX
. JlemoHncTpHpYyeT JlemoHcTpUpyeT
AKTyaJbHBIX poccuiickux u JleMOHCTpUpYeT OTAENIbHEIE
. He 3HaeT akTyaJbHBIX JOCTATOYHBIE 3HAHUS O HCYEPIBIBAIONINE 3HAHUS O
POCCHICKUX U 3apyOeKHBIX N 3HAHUS O BBEIOOpE
pOCCHIICKUX 1 3apyOeKHBIX . BBIOOpE aKTYaJIbHBIX BBIOOpE aKTYaJIbHBIX
3apyOeKHBIX HCTOYHUKOB, a TaK aKTyaJbHBIX POCCUICKUX H

VYK-1. Cnocoben
OCYIIECTBIISTH TIOKCK,
KPUTUYECKUH aHaIu3
W CHHTE3
HHPOPMAITIH,
TIPUMEHSTH
CHCTEMHBIH ITOIXO0T
JUTSL peLICHHS
MOCTaBJICHHBIX 3334

HCTOYHUKOB, a TaK ke
TIOUCK, cO0p 1
00paboTKy
nHdopmarmy,
HE0OXOIMMOH ISt
perieHust
MMOCTaBJICHHOM 3a/1aun

e TIOUCK, cOop U
00paboTKy
nHpopmarmy,
HEOoOX0IMMOH ISt
peuieHus
NIOCTaBJICHHOM
3a/1auH

HCTOYHHKOB, a TaK JKe MOUCK,
cbop 1 06paboTKy
nHbopMaIrH, HeoOXOAUMOit
JUISL pEIIeHHs! TI0OCTaBIeHHON
3am1aqn

3apyOeKHBIX HCTOYHHUKOB, a
TaK ke TOHCK, cOop U
00paboTKy HHpOpMaLHH,
HEOOXOIUMOH ISl pelIeH s
MIOCTaBJICHHOH 3a/1aun

poccuiickux 1 3apy0exkKHBIX
HCTOYHHUKOB, a TaK Xe TOHCK,
cOop u 06paboTKy
“HpOPMAIIH, HEOOXOTUMOH
JUISL PeLLIEHHUs] IOCTaBICHHOM
3a/1a4n

poccuiickux u 3apy0exKHBIX
HCTOYHHUKOB, a TaK Xe TOHCK,
cOop u 06paboTKy
“HpOPMAIH, HEOOXOTUMOH
JUISL PeLLIeHHUs] TOCTaBICHHOM
3a/1aun

Ywmers (YK-1.1. V1):
OCYIIECTBIATEH BEIOOP
aKTyaJbHBIX
pOCCHICKUX U
3apyOeXKHBIX
HCTOYHHUKOB, a TaK
e TTOUCK, cOOp U
00paboTKy
WHPOPMAIHIH,
HE00X0qUMOM 1S
pelieHust
MOCTABJICHHON
3a1aun

He ymeer ocymiecTBiaTh
BBIOOP aKTYyaJIbHBIX
poccuiickux 1 3apyOeKHBIX
HCTOYHHKOB, a TaK K€ MOHCK,
cbop 1 06paboTky
nHbOpMaINH, HEOOX0ANMOIT
JUIS1 peLleHuUs TOCTaBIEHHON
3a1a4unl

YMeeT oCyIIecTBISATh BEIOOp
AKTyaJIbHBIX POCCUNCKUX U
3apyOeKHBIX HCTOYHUKOB, a
TaK ke TMOKCK, COop U
00paboTKy HHpOpMALIIH,
HEOOXOIUMOIT JJIs peleHuUs
MIOCTaBJICHHOH 3aa4u,
JIOTTyCKasi 3HAUUTEIbHbIC
HETOYHOCTH M MOTPEIIHOCTH

VYMeeT 0CyLIeCTBIATh BEIOOD
aKTyaJlbHBIX POCCUHCKHX U
3apy0e)KHBIX HCTOYHUKOB, a
TaK ke MOUCK, cOop U
00paboTKy HHpOpMALUH,
HEOOXOAUMOIT IS peLIeHUsI
MOCTaBJICHHOM 3a/1a4H,
JOTTyCKasi He3HAYUTEbHbIC
HETOYHOCTH

B coBepuieHcTBe ymeer
OCYIIECTBIISAITH BBIOOP
aKTyaJbHBIX POCCUHCKUX U
3apy0OeIKHBIX HCTOYHUKOB, &
TaK ke MOUCK, cOop U
00paboTKy HHpOpMALUH,
HEOOXOIMMOM ISl PEIICHIUS
MTOCTaBJICHHOW 3aJ1a4u




Kon kommerenunu

Kox u HanmeHOBaHME
pe3ynbTaTa 00y4eHust
1O JMCLUIUTHHE

Kputepun oneHnBaHUS pe3yIbTaToOB O0yUECHUS

1-2

3

4

5

3

4

5

6

7

Bnaners (YK-1.1.
B1): HaBBIKAMU Kak
OCYIIECTBIATH BEIOOD
aKTyaJbHBIX
poccuiickux u
3apyOeKHBIX
HCTOYHUKOB, a TaK
e TIOHCK, cOop U

He Bnaseer HaBBIKAMU
OCYIIECTBIATH BEIOOD
AKTyaJbHBIX POCCHICKUX H
3apyOeKHBIX HCTOYHUKOB, a
TaK ke MOHCK, cOOp U
00paboTKy HH(pOpMALUH,
HEOOXOMMOM AJIS peIeHUs
NIOCTaBJICHHON 3a/1a41

Brageer HaBBIKAMH
OCYIIECTBIISATH BEIOOD
aKTyaJbHBIX POCCUIICKUX H
3apyOeKHBIX HCTOYHHUKOB, a
TaK ke TOKCK, cOop U
00paboTKy HH(pOpMALIUH,
HEOOXOIMMOM TS PELICHUS
MOCTaBJICHHOM 3a/1a4H,

YBepeHHO BlajieeT
HaBBIKAMH OCYIIECTBIITH
BBIOOP aKTyaJIbHBIX
POCCHIICKUX H 3apYOEKHBIX
HCTOYHHKOB, & TaK JKE TIOUCK,
c6op 1 006paboTKy
“HpOpMAIIH, HEOOXOIUMOH
JUISL peLIeHHsI TI0CTaBJICHHOM

B coBepmencTBe Biageer
HaBBIKAMH OCYIECTBIITH
BBIOOP aKTyaJIbHBIX
POCCHIICKUX H 3apYOEKHBIX
HCTOYHHKOB, & TaK JKE TIOUCK,
cOop 1 006paboTKy
“HpOpMAIH, HEOOXOTUMOH
JUISL peLIeHHsI TIOCTaBICHHOM

00paboTKy JIOTTyCKasi psiji OMIHOOK 3a/1auu, JOMycKas 3aa9u
uHpopMaIyy, HEe3HA4YNTEeNNbHbIEC OMINOKN
HEOOXOIMMOH JUTst
pelieHus
MOCTaBJIEHHOMN
3a1auu
VK-1.2. 3narp (YK-1.2. 31):
CucreMaTusupyer u Kak He sHaet Kak JleMOHCTpUpYeT OTAEeNbHbIE JlemoHCTpUpYeT JlemoHCTpUpYeT
KPUTHYECKH CHCTEeMaTU3UPOBATh 3HaHUS Kak JIOCTaTOYHBIE KaK HCYEPIBIBAIOLINE KaK
CHCTEeMaTHU3HPOBATh U
aHaNU3UpyeT U KPUTHYECKU CHCTEMaTH3HPOBATh U CHCTEMaTU3UPOBATh U CHCTEeMaTU3UPOBATh U
KPUTUYECKH aHAJIM3UPOBATh
nH(pOpMAIHIO, AQHAJIM3UPOBATH KPUTHYECKH aHATU3HPOBATh KPUTHYECKH aHAIN3UPOBATh KPUTHYECKH aHAIN3UPOBATh
nH(OpMaIHIO, MOTyYSHHYIO
MOJYYEHHYIO U3 HHPOPMAIHIO, MHPOPMAIHIO, TIOTyYSHHYTO MHPOPMAIIHIO, TIOTyYEHHYIO MHPOPMAIHIO, TIOTyYEHHYIO

pa3HBIX HCTOYHHKOB,
B COOTBETCTBUH C
TpeOOBaHUAMH H
YCJIOBHSIMHM 3aJ1auHl

MIOTYYeHHYIO U3
Pa3HBIX HCTOYHHUKOB,
B COOTBETCTBHH C

13 pa3sHbIX UICTOYHUKOB, B
COOTBETCTBHU C
TpeGOBaHI/IﬂMI/I 1 yCJIOBUSIMU

U3 pa3HbIX HCTOYHUKOB, B
COOTBETCTBHUH C
TpeOOBaHHUAMH H YCIOBUSIMU

13 pa3HbIX HCTOYHUKOB, B
COOTBETCTBHH C
TpeOOBaHUAMH U yCIOBUSIMU

W3 pa3HbIX HCTOYHUKOB, B
COOTBETCTBHH C
TpeOOBaHUAMH U yCIOBUSMU

3a1a4u
TpeOOBaHUAMHU U 3aJa4u 3a1a4u 3a1a4u
YCJIOBUSIMHU 331241
Ymers (YK-1.2. V1):
‘YMeer cucTeMaTU3UpOBaTh U
CHCTEMAaTHU3UPOBAThH He ymeer YMeeT cucTeMaTu3upoBaTh 1 B coBepieHCTBE ymeeT
KPUTHUYECKH aHAJIU3UPOBATh
U KPUTHYECKH CHUCTEMaTU3UPOBATh 1 KPUTUYECKHU aHAIU3HUPOBATh CHUCTEMAaTU3UPOBATh U
UH(OPMALINIO, MOTYIEHHYIO
aHaJIU3UPOBATh KPUTUYECKH aHAIIM3HPOBATh U3 DABHBIX HCTOURIKOB. B nH(OpMaIHIo, MOTyISHHYIO KPUTUYECKU aHAIM3HUPOBATh
nHpopmarmio, nH()OPMAIHIO, OTyIEHHYIO P ’ U3 Pa3HBIX UCTOYHUKOB, B nH(opMaIHIo, MOTyISHHYIO

MOJTYYEHHYIO U3
Pa3HbIX UCTOYHHUKOB,
B COOTBETCTBHU C
TpeOOBAHUSIMU H
YCIIOBHSIMH 33/1a4H

13 pa3sHbIX UCTOYHUKOB, B
COOTBETCTBHHU C
T“peGOBaHI/IﬂMI/I U yCJIOBUSIMU
3aga4u

COOTBETCTBHUHU C
Tpe60BaHI/ISIMI/I 1 yCIIOBUSIMHU
3a/1avu, JOITyCKast
3HAYUTCIBbHBIC HCTOYHOCTHU U
MOTpeHIHOCTHU

COOTBETCTBHH C
TpeOOBaHUSAMHU U YCIOBUSIMU
3aJa4y, JOIyCKas
HE3HAYUTEIbHbIE HETOUHOCTH

U3 pa3HbIX UCTOYHUKOB, B
COOTBETCTBUH C
TpeGOBaHHﬂMI/l " yCJIOBUSIMU
3a1a4yu

20




Kon kommerenunu

Kox u HanmeHOBaHME
pe3ynbTaTa 00y4eHust

Kputepun oneHnBaHUS pe3yIbTaToOB O0yUECHUS

10 AMCLMILINHE 1-2 3 4 5
1 3 4 5 6 7
Bnaners (YK-1.2. He Bnageer HaBLIKaMK BianeeT HaBBEIKaMHU YBepeHHO BlajieeT B coBepenctse Bianeet
B1): HaBbIKamMu CHUCTEMAaTU3UPOBAThH U CUCTEMaTU3HUPOBATh U HaBBIKAMHU HaBEIKAMU

CHCTEeMaTHU3UPOBATh
U KPUTHYECKH
aHaAJIM3UPOBATh
HHPOPMAIHIO,
MIOJIy4CHHYIO U3
Pa3HBIX HCTOYHUKOB,

KPUTHYECKH aHAIN3NPOBaTh
HH(POPMAIHIO, TTOTyYCHHYIO
U3 pa3HbIX HCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBAHUAMU U YCIOBUSIMH
3a1aun

KPUTHYECKH aHAIN3UPOBATh
HH(POPMAIHIO, TIOTYYEHHYIO
U3 Pa3HbIX HCTOYHUKOB, B
COOTBETCTBHUH C
TpeGOBaHUAMU U yCIOBHAMU
3a7a4u, TOITyCKast Psj

CHCTEMaTU3UPOBATh U
KPUTUYECKH aHAM3UPOBATD
HHPOPMAIHIO, TIOTyYEHHYIO
U3 pa3HbIX HCTOYHHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSAMHU U yCIOBUSIMU

CHCTEMaTU3UPOBATh U
KPUTUYECKH aHAIM3UPOBATD
HHPOPMAIHIO, TIOTyYEHHYIO
U3 pa3HbIX HCTOYHHUKOB, B
COOTBETCTBHH C
TpeOOBaHUAMHU U yCIOBUSIMU

B COOTBETCTBHH C omuboK 3a1auH, JOITyCcKast 3a1auu
TpeOOBaHUIMH 1 HEe3HA4YNTEeNNbHbIEC OMINOKN
YCIIOBHSIMH 3aJa4H

VYK-1.3. Ucnone3yer

METOIMKU

CHCTCMHOTO HOMXOAA | 3,y (YK-1.3.31): JleMOHCTpUpYET OTAEIbHBIE JemoHCTpHpYET JemoHCcTpUpYeET

TPH pPEIeHAN
MOCTABJIEHHBIX 33734

METOAUKY
CHCTEMHOTO MO/IX0/1a
IIPU peIIeHUU

NIOCTaBJICHHBIX 3a7a4

He 3naet metonuky
CHCTEMHOTO TT0JX0/1a IPH
PpEIICHUHN MOCTaBIEHHBIX
3a/1a4y

3HaHHUs O METOJUKE
CHUCTEMHOT'O Ioaxoaa 1npu
PEIIEHNHA MMOCTAaBJICHHBIX
3aga4

JO0CTAaTOYHBIC 3HAHUS O
MCTOJUKE CUCTEMHOT'O

noaxoja rnpu peuiCHuun
MOCTaBJICHHBIX 3a1a4

HCUCPIIBIBAIOIIUE 3HAHUSA O
MCTOJUKE CUCTEMHOT'O
noaxoja rnpu peuiCHuun

MOCTaBJICHHBIX 3a1a4

Ywmers (YK-1.3. V1):
HCIIOJIb30BATh
METO/IUKA
CHCTEMHOTO T10X0/1a
IIPYU PELIEHUN
MMOCTABJICHHBIX 3a1a4

He ymeer ucnons3oBaTth
METOJUKN CHCTEMHOTO
MOJX0Ja IPU peIeHUN

IMMOCTABJICHHBIX 3a1a4

‘VMeeT UCIoab30BaTh
METOIUKH CUCTEMHOTO
MOIX0/1a TIPH PEIICHIH

IMOCTABJICHHBIX 3a41a4,

uonycxaﬂ 3HAYUTCIIbHBIC
HETOYHOCTHU U l'IOFpeLLlHOCTI/l

‘VYMeeT ucIoan30BaTh
METOIUKH CUCTEMHOTO
MTOJIX0/1a TIPH PELICHUH

IMOCTABJICHHBIX 3a1a4,

llOl'lyCKaﬂ HE3HAYUTECIIbHBIC
HETOYHOCTHU

B coBepuieHcTBe ymeer
UCIIOIB30BaTh METOANKH
CHCTEMHOTO T0/IX0/1a PH
PEIICHUHN MOCTaBICHHBIX

3aj1a4
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Kon kommerenunu

Kox u HanmeHOBaHME
pe3ynbTaTa 00y4eHust
1O JMCLUIUTHHE

Kputepun oneHnBaHUS pe3yIbTaToOB O0yUECHUS

1-2

3

4

5

3

4

5

6

7

Brnaners (YK-1.3.
B1) naBbikamu
HCIIOJIb30BATh
METO/IUKA
CHCTEMHOTO TT0JX0/1a

He BmageeT HaBbIKaMU
HUCIIOJIb30BaTh METOAUKHU
CHUCTEMHOTO IToAX04a Ipu
PEUICHNHN MOCTABICHHBIX
3ama4d

Brageer HaBBIKaMH
HCIIOIB30BaTh METOINKI
CHCTEMHOTO TI0/IX0/1a TIPH
PELICHUH NOCTaBICHHBIX
3a7a4, JOMycKast psiJI OIMIHOOK

YBepeHHO BlajieeT
HaBBIKaMH HCIIOJIb30BATh
METOJUKU CHCTEMHOTO
MOJIX0/1a MPU PELICHHN
MMOCTABJICHHBIX 3a/1a4,
JOMYyCKasi He3HAYNUTEIbHbBIC

B coBepenctse Bianeet
HaBBIKAMH KCIIOJIL30BaTh
METOJIMKH CHCTEMHOI'O
MOJIX0/1a TIPH PELICHUH
[IOCTaBJICHHBIX 3a7a4

VK-2. Cnocoben
OIIPEENATh KPyT
3a7a4 B paMKax
MOCTABJIEHHOH LIEeIH 1
BBIOMpATH
ONITHMAJbHBIE
CHOCOOBI HX PEUICHUS,
HCXOMS U3
JIEUCTBYIOIINX
IIPaBOBBIX HOPM,
UMEIOIINXCS
pecypcoB u
OTpaHUYEHHUN

OIINOKH
NPH pEIIEHHUH
ITOCTABJICHHBIX 3a1a4
YK-2.1. Tposomur | 3,0 yien 1 31):
aHAIM3 TIOCTABICHHON JleMoHCTpUpYyeET JleMOHCTpUpYET

Lenu U GopMyIHpyeT
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3aj1a4, KOTOpbIE
HE0OXOMMO PEelINTh
JUISL €€ JIOCTIDKEHUS

aHaM3
[IOCTaBJICHHON LIeJIN
1 GOpMyIHPYET
COBOKYITHOCTb
B3aUMOCBSI3aHHBIX
3a1a4, KOTOpble
HEOOXOIMMO PEIIUTh
UL €€ TOCTHIKECHHUS

He 3naer ananu3
ITOCTABJICHHOM LIEIU U
(dhopMyIHpyeT COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a7ad4,
KOTOpPBIE HEOOXOAUMO
PEIIUTD TSI €€ TOCTKESHUS

JleMOoHCTpHpyeT OTAEIbHbIE
3HAHUS O aHANU3e
MOCTABJICHHOMU LIEIH U
(hopMyIHpYyeT COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33]1a4,
KOTOpBbIe HEOOXOANMO
PELINTb AJIS €€ TOCTHKEHHS

JOCTATOYHBIEC 3HAHUS O
aHaJM3e MOCTABJICHHOM LIeJH
" GOpMyIHpYyeT
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 337124,
KOTOpPBIE HEOOXOAUMO
PEIIUTH IS €€ JOCTHKCHUS

HCYEPIBIBAIOLINE 3HAHUS O
aHaJIM3e NOCTABJICHHOM LIeJH
Hu GOpMyITHpYyeT
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 33714,
KOTOpPBIE HEOOXOAUMO
PEIIUTH IS €€ JOCTHKCHUS

Ymers (YK-2.1. V1):
MPOBOJIUTH aHAITH3
MIOCTABJICHHOM LIeJH
u popmynupyer
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3aj1a4, KOTOpbIC
HEOOXOAUMO PELINTh
JUIsL €€ TOCTHIKEHHUS

He ymeer npoBoauTth aHanu3
MIOCTAaBJICHHON LIEJH U
(hopMynupyeT COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a/ad,
KOTOpPbIE HEOOX0ANMO
PEIUTD )1 €€ JOCTUKCHUA

YMeeT nmpoBOAUTH aHATN3
IMOCTaBJICHHOM IETN U
(hopMymupyeT COBOKYITHOCTh
B3aUMOCBSI3aHHBIX 33/,
KOTOpbIe HEOOX0AUMO
pemvm; JUIA €€ JOCTUIKCHUA,
uonycxaﬂ 3HAYUTCIIbHBIC
HETOYHOCTHU U l'IOFpeLLlHOCTI/l

YMeeT npoBOAUTh aHATIN3
TOCTaBJICHHON LIEIIH 1
(hopMyIpyeT COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/a4,
KOTOpPEIE HEOOXOAUMO
peume JJIA €€ JOCTHXKCHUA,
llOl'lyCKaﬂ HE3HAYUTECIIbHBIC
HETOYHOCTHU

B coBepiencrse ymeer
MIPOBOJUTH aHANIN3
MOCTABJICHHOH LU 1
(bopMyIHpyeT COBOKYITHOCTb
B3aMMOCBA3aHHBIX 3a/Ja4,
KOTOpBIE HEOOXOMMO
PEIINTH IJISI €€ JOCTIKECHHS

Brnagers (VK-2.1.
B1): HaBeIKamu
IMPOBOAUTH aHAJIN3
MOCTABJICHHOH 11U
U GOpMyIHpYeT
COBOKYITHOCTb
B3aUMOCBSI3aHHBIX
3ama4, KOTOpbIe
HEOOXOMIMO PEIIUTh
JUIsL €€ TOCTHKEHUS

He Brnaneet HaBbIKaMu
MPOBOIUTH aHAH3
MMOCTABJICHHOM 1EJIN U
(bopMynupyeT COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a7ad4,
KOTOpPEIE HEOOXOAUMO
PEIIUTD IJIsI €€ TOCTHKCHUS

Bnaneer HaBbikamMu
l'lpOBO)lI/lTb AaHaJIn3
MTOCTaBJICHHOM 1EIH U
(hopMyIHpPYET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 327124,
KOTOpbIE HEOOX0AUMO
peLUTD AJIsl €€ JOCTHXKEHUS,
JIOITyCKasi psiji OIIHOOK

YBepeHHO BiajieeT
HaBbIKaMH IPOBOAWUTH aHAIN3
MOCTABJICHHON 1IeTIH U
(bopMyIUpyeT COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 32124,
KOTOpPEIE HEOOXOAUMO
PpeIINTh IS €€ JOCTHXKEHUS,
JIOITyCKasi He3HAYUTEIbHBIC
OIMOKH

B cosepiueHcTBe BiaseeT
HaBbIKaMH IPOBOAWUTH aHAIN3
MOCTABJICHHOHN 1IETIH U
(bopMyIHpyeT COBOKYITHOCTD
B3aMMOCBSI3aHHBIX 33714,
KOTOpBIE HEOOXOMO
pELIUTh AT €€ JOCTHKCHUS
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Kon kommerenunu

Kox u HanmeHOBaHME
pe3ynbTaTa 00y4eHust

Kputepun oneHnBaHUS pe3yIbTaToOB O0yUECHUS

10 JTUCIIMITIIMHE 1-2 3 4 5
1 3 4 5 6 7
VK-2.2.
BriOupaet 3uate (YK-2.2. 31):
. JlemoHCcTpUpYeT JlemoHCTpUpYeT
ONTHMANBHBIA Crocob | Kak BBIOUpPATD JleMOHCTpUpYET OTACIbHbIC
. He 3Haer kak BIOHpATh JIOCTATOYHBIE 3HAHHUS O HCYCPITBIBAIONINE 3HAHUS O
pereHus 3aja4, | ONTHMAJIBHBIN . 3HAaHUS O BHIOOpE
OITUMAJIBHBINA CIIOCO0 BBIOOpE ONTUMAIBHOTO BBIOOpE ONTUMAIBHOTO
HCXOIs u3 | crmocob peleHus ONTHMAJIBHOTO Criocoba
pelieHus 3a1a4, HCXO/Is 13 criocoba peleHus 3aaad, criocoba pelieHus 3aa1a4,
UMEIOIIMXCS PECYPCOB | 3a7a4, HCXOAd U3 peIlcHNUS 3a/1a4, HCXO/Is U3
N HUMEIOIIIXCS PECYPCOB U HMCXOIS U3 MMEIOIIUXCS HMCXOIS U3 MMEIOLIUXCS
¥ OTPaHUYEHUH HMEIOIIUXCS o HUMEIOIIIXCS PECYPCOB H . N
OrpaHUYeHUI s PEeCypCOB U OTpaHUYCHUIA, PEeCypCOB U OTpaHUYCHUIA,
pecypeos " OTPAHIHCHIH eCypChI U OIpaHHUEHUS eCypChI U OIpaHHUEHUS
orpaHMYeHHil pecyp Tp. pecyp TP

Ymers (YK-2.2. V1):

YmMmeer BeIOUpATH

BBIOHPATH . YMmeet BeIOUpaTh B coBepuieHcTBe ymeer
o He ymeer Bei6upats ONTUMAJIBHBIN CTIOCO0 o o
ONTUMAITBHBIH . OINTUMAJIBHBIH CII0CO0 BBIOMPATH ONTHMAJBHBIN
ONTHUMAJIbHBIIT CII0COO pelIeHus 3a/1a4, UCXOs U3
cnoco0 peteHus peIIeHns 3a/1a4, HCXOAS U3 cnoco0 pemeHus 3anad,
pelIeHus 3a1a4, UCXO/s U3 MMEIOIINXCSl PECYPCOB U
3aja4, MCXOAsi U3 . HMEIOIINXCS PECYPCOB U HCXOJISl U3 UMEIOIIUXCS
HMEIOIIXCS PECYPCOB U OrpaHWYCHUH, OITycKast o .
HUMEFOIINXCS . OrpaHUYEHHU, TOMmycKas peCypcoB U OrpaHUYCHUH,
OrpaHnYeHHI 3HAYUTENIbHbIE HETOYHOCTH U
pecypcoB u HE3HAYHUTENbHBIC HETOUHOCTH PecypChl U OrpaHUYCHUS
. MOTPEUIHOCTH
OrpaHHYeHUH
Bnagers (YK-2.2. He Bnaneer HaBbIkaMu Brnaneer HaBbikaMu VBepeHHO Brajieer B cosepuienctse Bianeer
B1): HaBBIKaMH BEIOMpATh ONTUMATBHBIN BBIOMPATh ONTHMAIIEHBIN HaBBIKaMH BEIOHPATh HaBBIKaMH BEIOHPATh
BBIOMpATh crioco0 penreHus 3anad, crioco0 penreHus 3aaad, ONITHMAJIbHBIH CII0C00 ONITHMAJIbHBIH CII0C00
ONTUMAIBHBIH HCXOS M3 UMEIOIUXCS HCXOJIsl U3 UMEIOINXCS pelieHus 3aa4, UCXOIs U3 peuieHus 3a1a4, UCXO/s U3
croco6 peuieHus pecypcoB M OTrpaHUUCHUI pecypcoB ¥ OTpaHHUYEHHIA, HMEIOIIUXCS PECYPCOB U HMEIOIIUXCS PECYPCOB U
3ama4, HCXOAS U3 pecypchl 1 OrpaHUUueHUs, OrpaHUYCeHUil, pecypcChl H OrpaHUYCeHUil, pecypchl H
HUMEFOIIUXCS JOTTyCKasi psii OLIUOOK OrpaHHYEHUsI, I0IyCKast OrpaHHYCHUS
pecypcoB u HE3HAYHTENbHBIC OLINOKH
OrpaHuyeHUH
OIIK-1. OIIK-1.1. JleMOHCTpUpYeT JleMOHCTpHUpYeT
CnocobeH pematsb [IpuMeHsieT OCHOBHBIE JIeMOHCTPHUPYET OTACIIbHBIC
JAOCTAaTOYHBIC 3HAHUA O HCYCPIIBIBAOLINE 3HAHUA O
3a1auu 3aKOHBI He 3HaeT coBpeMeHHbIE 3HAHHS O COBPEMEHHBIX
o COBPEMEHHBIX COBPEMEHHBIX
npodecCHOHATBHOM €CTECTBEHHOHAYYHbIX | 3HATh (36): WHPOPMaIOHHEIE WH(OPMAIIHOHHBIX
MH(GOPMAIIMOHHBIX MH(OPMAIIMOHHBIX
JeATENBHOCTH, JIMCLIUILTHH B OCHOBHBIE TEXHOJIOTMH U TPOTrpaMMHBIE TEXHOJIOTHUSIX U
TEXHOJIOTHAX U TEXHOJIOTHAX U
MPUMCHSAS METOABL TMPUIIOKCHUHA K CbI/ISI/I‘{eCKI/Ie SABJICHUA cpeacTsa 4Jid peIICHUA 3a1a4 IporpaMMHBIC CpEACTBA JId
. o [POrpaMMHBIC CPEJCTBA Vsl | IPOTrpaMMHBIC CPECTBA IS
MOJICITUPOBAHUS, poQecCHOHANBHOI U IIPOLIECCHI pohecCHOHANBHOM pelueHus 3a1a4
. pelieHus 3a1a4 pelIeHHs 331249
MaTeMaTHYeCKOro JeATeIbHOCTH JeSATeIIbHOCTH npo¢ecCHOHANBHOI . .
npodeccnoHaIbHON npodeccnoHaIbHON
aHanM3a, JIeATeIIbHOCTH
JeATEIbHOCTH JEeATEILHOCTH
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Kon kommerenunu

Kox u HanmeHOBaHME
pe3ynbTaTa 00y4eHust

Kputepun oneHnBaHUS pe3yIbTaToOB O0yUECHUS

1O JMCLUIUTHHE 1-2 3 4 5
1 3 4 5 6 7
€CTECTBEHHOHAYYHBIE
YMeeT ocyImecTBISTh BHIOOP
1 OOIIeHKEHEePHBIE YMeeT ocymecTBIsATh BBIOOP B coBepiieHcTBE ymMeeT
He ymeer ocyecTBiATh COBPEMEHHBIX
3HAHUS COBPEMEHHBIX OCYLLIECTBIISTH BBIOOD
Ymers Yo): BBIOOP COBPEMEHHBIX HnH(pOPMAIIMOHHBIX
o HnH(OPMAITMOHHBIX COBPEMEHHBIX
BBISIBIIATD " UHPOPMAIIMOHHBIX TEXHOJIOTHil 1 IPOTPAMMHBIX L
o TEXHOJIOTHIl U TPOTrPaMMHBIX HH(OPMAITHOHHBIX
KJ1acCH)ULIUPOBATD TEXHOJIOTUil ¥ IPOTPAMMHBIX | CPEACTB JUIS PELICHHS 331a4

(u3nUecKe SBICHUS
U IIPOLIECCHI

CPEICTB JUIS PEIICHUS 3a1a4
npo¢ecCHOHATBEHOM
NeTeITbHOCTH

podecCHOHATTBHOM
JeSATEIbHOCTH, JIOIyCKast
3HAYUTENILHbIE HETOYHOCTH 1
MOTPELIHOCTH

CPEICTB TS PELICHUS 3213
po¢eCCHOHATBEHOM
JeATENBHOCTH, JIOYCKast
HE3HAYHUTENBHBIC HETOUHOCTH

TEXHOJIOTHI U TPOTrPaMMHBIX
CpEICTB IS PEIICHU 3324
npo¢ecCHOHATBEHON
JeATEIBHOCTH

He BnageeT HaBBIKaMu

Brnaneer HaBbIkamMu

‘VBepeHHO BrajieeT

B cosepiienctse Bianeet

Bunaners (B6): HNPUMEHEHHS COBPEMEHHBIX MIPUMEHEHHS] COBPEMEHHBIX HaBBIKAMH TIPUMCHEHUS HaBBIKAMH TIPUMCHEHUS
HaBBIKAMH UHPOPMAIIMOHHBIX HHPOPMAIMOHHBIX COBPEMEHHBIX COBPEMEHHBIX
TIPOBEICHUS TEXHOJIOTUil ¥ IPOTPAMMHBIX | TEXHOJIOTHH M IPOrpaMMHBIX UHPOPMAIIMOHHBIX UHPOPMAIIMOHHBIX
Ki1accH(HUKAINH CpeJCTB IPH PELICHNH 3aJa4 | CPEICTB IIPU PEIICHHUHM 331a4 | TEXHOJOTHH M MPOTrPaMMHBIX | TEXHOJOTHH M MPOrpaMMHBIX
(bU3HYECKHX SBICHUI npodeccnoHaIbHOM npodeccHoHaNbHOI CPEJICTB NPH PEIICHNH 3a0a4 | CPEJCTB IPU PELICHHUH 33134
1 TIPOIIECCOB, N TeTbHOCTH JeTeTbHOCTH, ONITHKH, npodeccHOHaNBHOM npodecCHOHANBHOI
MIPOTEKAIOIINX JOIyCKasi psiJ OIIMO0K NIeSTeNBHOCTH, JIOITyCKast JIeSITeTbHOCTH.
HE3HAYUTENIbHBIE OIIMOKH
OIIK-1.2. He 3naer Nwmeer 3HaeT XOpoImIo 3HaeT B
Hcnonesyer 6a3oBbie mpuOOPHI IS YacTUYHBIE puOOPHI ISt COBEPILEHCTBE
3HaHUS HPOBEICHUS HpeCTaBICHHS HPOBEICHUS pHOOPHI ISt
MaTeMaTHYeCKHX U JKCTIepHUMEHTa o npubopax Juis JKCIIepUMEeHTa MIPOBEACHHUS
€CTECTBEHHBIX HAYK B HPY BBIOJTHEHUH MIPOBEACHHUS npu JKCIIepUMEHTa
npoQecCHOHATTBHOM nab. paboT; IKCTIIEPUMEHTA BBIMTOJHEHUH npu
JIEATEILHOCTH; MOPSAJIOK pu na6. pabor; BBITIOJIHEHUN
METObI 3nats (311): BBINOJHEHUS BBINOJIHEHUU MOPSIOK nab. pabor;
MaTeMaTHYeCKOro OCHOBHBIE METO/IBI 9KCHEPUMEHTANb 11ab. pabor; BBITIOJIHEHUS HOPS/I0K
aHaNM3a U U3MEpPEeHUH 1 HBIX MOpsI/IKE 9KCHEePUMEHTA BBITIOJIHEHUS
MOJICTUPOBAHHS, UCHBITaHUN JISt HCCIIeZIOBaHUIA; BBITIOJIHEHUS BHBIX 3KCIEPUMEHTAI
TCOPETUUCCKOI'O U peUICHUA METObI, OKCIICPUMECHTAJI HCCJ'[eIlOBaHVIﬁ; BHBIX
OKCICPUMEHTAJIBHOTO MPaKkTU4YCCKUX 3a1a4 HUCIIOJIb3yEMBIC BHBIX MECTObI, PICCJ'[elIOBaHPIﬁ;
MCCIIeIOBaHUS JUTSL TPOBEACHHUS HCCIIeI0OBaHHUH; HCIIONIb3yeMbIe METO/BI,
OKCIICPpUMEHTA. METOJaX, JJIA TIPOBEACHUSA HUCII0JIb3YyEMBIC
Wnu BooGie HCIIONIB3YEMbIX 9KCIEPUMEHTA. JUISL IPOBEACHUS
OTKa3bIBAETCS OT JUIS IPOBEICHHUS IIpu oTBeTe JKCIIepUMEHTa
oTBeTa SKCIIEpIMEHTa JIOIyCKaeT
OTZENbHEIE
HETOYHOCTH
Yumets (Y11): He ymeer Ymeer Ymeer, HO YwMmeer
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Kon kommerenunu

Kox u HanmeHOBaHME
pe3ynbTaTa 00y4eHust

Kputepun oneHnBaHUS pe3yIbTaToOB O0yUECHUS

MO JTUCIHUIUINHE 1-2 3 4 5
1 3 4 5 6 7
MIPOBOUTH MIPaBHIBHO YaCTHYHO, JIOIYCKaeT PsL TIPaBHJIBHO
9KCTICpHMEHTAIIbHBIE XapaKTepH30BaTh JIOTYCKast psift HE3HAYUTENbHEI XapaKTepHu3oBaT
HCCIICI0BAHUS, pubopHI, OIIHOOK, X OIMOOK Ipn b IPHOOPHI,
o0OpabaTbIBaTh CHUMAaTh XapaKTepu30BaT OLIEHKE CHHMATb
Ppe3ynbTaThI pe3yabTaThl b IPUOOPHI, XapaKTePUCTUK pe3ynbTaThl
HCCIIEIOBAHUS U HU3MEpEHUH, CHUMATh 1 mpubopoB, U3MEpEHUH,
JIeNaTh BBIBOJIBI HA 00OpabatbIBaTh, Ppe3yabpTaThl CHSTUH 00pabaTsIBaTh,
OCHOBE PE3yJIbTaTOB QHAJIM3HPOBATH, N3MepeHHH, pe3yabTaToB AHAIN3UPOBATH,
HCCIIEeI0BAHUS HPE/CTABIATE U o0pabatkIBaTh, HU3MEpeHHH, Ipu MIPE/ICTABIATD U
oopmIATH aHaNIN3UPOBATH, obpaboTke, oopMIIITH
Ppe3yabTaThl TIPE/ICTABISITE U aHanmse, pe3ynbTaThl
9KCIIEpHMEHTAIb oopMIATH MPe/ICTaBICHUN SKCTIEpUMEHTAI
HBIX Ppe3ynbTaThI 1 oopMIICHUH BHBIX
HCCIIeZIOBaHUMN 9KCIEPUMEHTAN pe3ysbTaToB HCCIIEIOBaHUN
BHBIX SKCTIepUMEHTAI
HCCIICIOBAHUI BHBIX
HCCIIeI0BaHUM

Bnaners (B11):
HaBbIKaMH
MPOBEICHHUS
IKCTIIEPUMEHTATBHBIX
HCCIIC0OBAHMIA U
criocobamu
00paboTKH U1
MIPECTABICHUS
pe3yabpTaToB
HCCIEIOBAHUS

He Bnaneer HaBbIkamMu
paboThI C U3MEPHUTETBHBIMU
puOOpaMH U IPOBEACHUS
HM3MEpPEHHI; CIIocod0aMu
00paboTKH, 0ohopMIICHUS 1
aHaNIM3a Pe3yJbTaTOB
HCCIIEI0BaHHS

YactuyHo BiajieeT, 10MycKas
psi omHOOK,
HaBBIKAMH Pa0OTHI C
NU3MEPHUTETEHBIMU
npuOOpaMH U POBEACHUS
U3MEpEeHMH;
criocobaMu
00paboTKH,
odopMIIeHHs U
aHaM3a pe3yJIbTaToB
HCCIICIOBAHHUS

Xoporio BirajeeT, AomycKas
HE3HAYUTENIbHbIE OIIUOKH,
HaBBIKaMH PabOTHI C
U3MEPHTEIbHBIMU
puOOpPaMH U TIPOBEICHUS
HU3MEpEeHU;
criocobamu
00paboTKH,
odopmiteHHs U
aHanm3a pe3yJbTaToB
HCCIIeJOBAHHUS

B coBepuieHcTBe Biageer
HaBBIKaMH pabOTHI C
U3MEPHTETEHBIMU
puOOpPaMH U IPOBEICHUS
HU3MEpEeHUH;
crocobaMu
00paboTKH,
odopmiteHHs U
aHanm3a pe3yJbTaToB
HCCIIe/IOBaHUs
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[Tpunoxenue 2

Ne HasBanne yueOHOTO, yueOHO-METOANIECKOTO U3IaHNU, KommuectBo KonTtuarenT odyuaronuxcs, | Obecrnie4eHHOCTH Hannune
n/m aBTOp, N3IATEIBCTBO, BU/ U3JaHNUS, TO U31aHHS 9K3EMILIIPOB B HCTIONB3YIOMNX YKa3aHHYIO 00ydJaromuxcss | 3JIEKTPOHHOTO
BUK JIUTEPATYPY JIUTEPATYpPO, BapHaHTa B
% 9BC (+/-)
Tpodumosa, Taucus UBanosHa.
1 Kypc ¢uzuku [Tekcr] : yueOHOe mocodue i HHKEHEPHO-TEXHUYECKUX CIIeHUaIbHOCTEH 241 30 100 )
By30B / T. U. Tpodumona. - 18-e uzn., crep. - Mocksa : Akagemus, 2010. - 558 c.
Tpodumora, Taucus UBanoBHa.
Kypc ¢usuku [DnekrponHslid pecypc] : y4deOHMK B anekTpoHHoMm ¢opmare / T. U.
2 Tpodumona. - 20-e uzf., crep. - DIEKTPOH. TEKCTOBbIE AaH. - MockBa : Akaaemus, 2014. - OpP* 30 100 +
1 o1 onr. mguck (CD-ROM). - Pexum goctyma: http://elib.tyuiu.ru/wp-
content/uploads/2014/10/120106356.djvu.
SABopckuii, Bopuc Muxaiisiopny. CipaBoYHHK 0 (U3UKE IS HHKEHEPOB U CTYJICHTOB
3 By30B [Tekcr] : crpaBounoe u3z. /b. M. SBopckmii, A. A. [ernad, A. K. Jlebenes. - 8-¢ 58 30 100 )
u31., nepepad. u ucnp. - M. : OHUKC : Mup u O6pazosanue, 2006. - 1056 c.
Tpodpumona, Tancus UBanosHa. Kypc ¢muxu. 3agaun u pemenus [Texct] : yueOHOe
4 nocodue JuUIs CTY/IEHTOB BBICHIMX TeXHHYecKuX y4deOHbIX 3aBenenuit / T. U. Tpodumona, 292 30 100 )
A. B. ®upcos. - Mocksa : Akagemust, 2004. - 592 c.
Tpodumosa, Tancusa MBanosHa.
COopHUK 3amau 1o Kypcy ¢u3uku ¢ pemreHusMu [Tekcr] : ydeOHoe mocobue st 473 30 100
S5 crynenros By3oB / T. U. Tpodumosa. - 8-e uzn., mepepad. - M. : Bricmas mkona, 2007. - -
592 c.
YemeszoBa, Kcennss CepreeBHa. ®msuka [Tekct : DineKTpoHHBIH pecypc] : y4eOHOE
mocobme. Y. 1. Mexanuka, KojeOaHMS ¥ BONHBL MonekynsapHas ¢U3UKa U
6 tepmoaunHamuka / K. C. Uemesosa ; TroMIHI'Y. - Tromens : Trom[HI'Y, 2012. - 124 ¢c. : oPpP* 30 100 +

WL, rpad. - Pexxum JOCTYTIA: http://elib.tyuiu.ru/wp-
content/uploads/2015/12/%D1%871.pdf.
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YemesoBa, Kcennsa CepreeBHa.
Ouszuka [Tekcr :

: DHexkTpoHHBIA pecypc] : ydueOHoe mocobme. Y. 2. DieKTpocTaTuka.
Iocrostaueiii Tok. Dnektpomarautusm / K. C. YUemesona, C. A. Tlonosa, T. E. llleBHuHna ; oOP*
Trom[HI'Y. - Twomens : TromI'HI'Y, 2015. - 176 c. :

30 100
: w., rpad. - Pexmm gocryna:
http://elib.tyuiu.ru/wp-content/uploads/2015/10/%D1%87.2.pdf.
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