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1. eaun u 3a7a4M OCBOEHHSI TUCHUILIHHBI

Ilenp oCBOCHMSI ITUCIHUIUIMHBI - CO3JaHUE Y OOYYAIOIIMXCS OCHOB JIOCTATOYHO IIHPOKOU
TEOPETUYCCKON MOATOTOBKH B 00JIACTH (DU3HMKH, TIO3BOJIAIONICH OPUEHTUPOBATHCS B MOTOKE HAYYHOM
U TexHuYeckod wuHpopMmanmuu M 00eCrevMBarOMIed MM BO3MOXXHOCTh HCIIOIB30BAHHUS HOBBIX
(U3HYECKUX MPUHITUIIOB B T€X 00JIACTAX TEXHUKH, B KOTOPBIX OHH CIICIHATH3UPYIOTCS.

3amauy JUCIUILIMHEI

dopmupoBaHue y  oOyyarommxcs HAy4YHOTO MBILLICHUH U COBPEMEHHOTO
€CTECTBEHHOHAy4YHOI0O MHPOBO33PEHMs, B YAaCTHOCTH, IPABUIBHOIO IIOHUMAaHUS TI'PaHHUIL]
OPUMEHUMOCTH PA3JIMYHBIX (U3UYECKUX IOHATUH, 3aKOHOB, TEOPUH M YMEHHs OLIEHUBATb
CTEIIEHb JOCTOBEPHOCTH PE3YyJbTATOB, IOJYYECHHBIX C IOMOLIBIO JKCIECPUMEHTAIBHBIX WU
MaTEMaTHYECKUX METOJ0B UCCIIEI0BaHUS;

YCBOCHHE OCHOBHBIX (DU3MYECKHX SBJICHUNA U 3aKOHOB KJIACCHYECKOH M COBPEMEHHOHN (pr3ukw,
METO0B (PU3NYECKOTO UCCIIEJOBAHUS;

BbIpa0OTKa y 0OY4YalOUIMXCs MPUEMOB M HABHIKOB PEIICHUS KOHKPETHBIX 3a/a4 M3 Pa3HbBIX
obnacteil (pr3MKH, IOMOTAIOIIUX CTYJEHTaM B lajlbHENIIIEM pelaTh HHXEHEPHBIE 3a1au;
BbIpa0OTKa y 00yJaroImuXcs Ha4aJIbHBIX HABBIKOB IPOBECHHS SKCIIEPUMEHTAIBHBIX HAYYHBIX

HCCIIe0BaHU M Ppa3INIHbIX (I)I/ISI/I‘ICCKI/IX SIBJICHUM U OLIEHKU HOFpeHIHOCTeﬁ HBMCpCHHﬁ.

TEXHOJIOTHH,

2. Mecto aucuuminnsl B crpykrype OIIOII BO

JlMcuuIuinHa OTHOCUTCA K AMCLUUIUIMHAM 00s3aTenbHol yactu bioka 1 yueObHoro niasa.
Heo0XxoauMbpIMu yCITOBUSIMH JUISI OCBOSHHUSI TUCIIUILIMHEI SBIISFOTCS:

3HaHWE OCHOBHBIX 3aKOHOB MAaTE€MaTHUYECKOW JIOTMKH, HAIpPAaBJICHUS PA3BUTUS TEXHUKH U

YMeHusi HCHOIb30BaTh COBPEMEHHBIE HM3MEPUTENbHBIE M MPOTPAMMHBIE CPEICTBA B CBOEH
po¢eCCUOHAIBHON JEATEHHOCTH,

Brnagenue MeTonaMu u mpueMamMu pelieHus] COBPEMEHHBIX MPOPECCHOHANBHBIX 3a/1a4.
I[I/ICIII/IHJ'H/IHa CIIYKHUT OCHOBOHU JJIs1 OCBOCHUSA OUCIIUIIIINH: TCOpCTI/I‘IeCKaﬂ MEXaHHKa, COHpOTI/IBJ'ICHI/Ie

MaTCepuraJIOB U Op.

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

[Ipouecc n3yueHus: AMCUUIIIMHBI HAIIPaBJIeH HA (OPMHUPOBAHUE CIAEAYIOLIUX KOMITETEHIINH:

Tabmnuna 3.1
Kon n HanmeHnoBanue
Kog u
HMHJIIKAaTOpa
HanMEHOBaHUE Kon 1 HanmeHoBaHue pe3yabTaTa 00ydeHus M0 AUCIUILTIHE
KOMITETEHIIMH JIOCTIDKCHIA
xomnereHiy (M/K)
VYK-1.1. OcymectBusger | 3uate (31): BBHIOOp aKTyaJdbHBIX POCCHHCKHX U 3apyOeKHBIX
BEIOOp aKTyaJbHBIX | UICTOYHHKOB, a TaK >€ IOMCK, cOop u 00paboTky wuH(popmarmm,
POCCUHMCKHX 1 | HeoOXOIMMOH JUISI pellIeHNs] TOCTaBICHHOH 3a/1a4H
3apyOekKHBIX YMmers (Y1): ocCymecTBIsATH BBIOOp AaKTYalbHBIX POCCHHCKHX U
VYK-1. Cnocobexn UCTOYHUKOB, a TaK K€ | 3apyOeXHBIX HCTOYHHKOB, a TaK JX€ IIOMCK, cOOp U 00paboTKy
OCYIIIECTBIIATD TOHCK, coop U | uHpOpMAaIMHK, HEOOXOAUMOH JUIs PEllleHHs TIOCTABJICHHOM 3a1a4u
HOMCK, KDUTHYECKUH | 00paboTKy
Bnaners (Bl): HaBbIKaMM KakK OCYIIECTBIATH BBIOOpP aKTyaJIbHBIX
aHaIM3 ¥ CUHTE3 nHpopmanuu, ",
o POCCHICKHMX W 3apyOeXHBIX MCTOYHHMKOB, a TaK K€ IIOUCK, cOOp
nHpopmanny, Heo0X0AUMOMH U1t » 1
. | oOpaboTKy mH(pOpManny, HEOOXOAUMON ISl PEIICHHs] OCTABIEHHOMN
TIPUMEHSTh peLIeHusl MOCTaBJICHHON saaan
CHCTEMHBIN MOJIXON | 3a/a4u
JUISL peLIeHUS YK-1.2. 3Hath (32): KaK CHCTEMaTH3UPOBATh U KPUTHYCCKH aHAJIU3UPOBATh
MIOCTABIICHHBIX Cucremarusupyer u | “HPOPMAILHIO, OIYIECHHYIO U3 PAa3HBIX HCTOYHUKOB, B COOTBETCTBUH C
3amadq KPUTHUYECKH TpeOOBAHUSIMU M YCIOBHAMH 3aJa4H
aHAIM3UpPYyeET Ymerp (V2): cucTeMaTH3HpoOBaTh M KPUTHYECKH aHAJIM3HPOBATh
nH(popmanuio, nH(popMaLHIo, HOTYYCHHYIO U3 Pa3HBIX HCTOYHUKOB, B COOTBETCTBHUH C
MONyYCHHYIO W3 Pa3HBIX | TpeOOBAHMSIMU M yCIOBHAMH 3aJa4H
HCTOYHHKOB, B | Brmagers (B2): HaBbIKAMH CHCTEMAaTH3HpOBATh M KPUTHYECKH
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COOTBETCTBUH c
TpeOOBaHUSIMHU
YCIOBUSIMH 3aJIa4l

AHaJIU3UPOBAThH I/IH(l)OpMaIlI/IIO, TMOJYYCHHYIO U3 pa3HbIX HCTOYHUKOB, B
COOTBCTCTBHUU C Tpe6OBaHI/I$IMI/I " yCJIOBUAMMU 3a/1a4n

YK-1.3. HUcnons3yer

METOJMKH  CHUCTEMHOIO
MOAXOAa TMPH PEIICHUU
MOCTABJICHHBIX 3a/1a4

3natp (33): MeToauKy
MOCTaBJICHHBIX 33/1a4

CUCTEMHOI'0 moaxoaa TIIpyu PCHICHUU

Ymeth (y3) HCIOJb30BaTb METOAWKHW CHUCTEMHOI'O IIOAXOJa IIpUu
PEIICHNU TOCTABJICHHBIX 3a1a41

Brnagerp (B3) HaBbIkaMH WCHOJIB30BAaTh METOAUKHA CHCTEMHOTO
MOJIX0/Ia P PEUICHHH OCTABJICHHBIX 33124

VK-2. Ciocoben
OTIPENETSITh KPYyT
3aj1a4 B paMKax
IIOCTaBJIEHHOM 1eIn
1 BBIOWpATh
OITUMAJIbLHEIE
CII0CO0OBI UX

peuicHusA, uCXoasa u3

JEUCTBYIOIIUX
IIPaBOBBIX HOPM,
HMEIOIIUXCS
pecypcoB
OrpaHUYEHUHN

YK-2.1. IIpoBogur
aHaJIN3 TTOCTaBICHHON
ey u GopMynupyer
COBOKYITHOCTb
B3aUMOCBA3AaHHbIX
3a/1a4, KOTOphIC
HEO0OX0AMMO peIuTh
JUTSE €€ JOCTHKCHUS

bopmynmpyeT
HEO0O0XO0INMO

MOCTaBJICHHOM
3a1a4,

3uate (34); aHanm3
COBOKYIIHOCTh  B3aMMOCBSI3aHHBIX
PEILNTD JUIA €€ HOCTHKEHHSA

Helnu |
KOTOpBIe

Vumers (Y4): IpoBOAXT aHAIHU3 MOCTABICHHON IEIH U (HOPMYIHPYET
COBOKYITHOCTh  B3aHMMOCBSI3aHHBIX 3a/ad, KOTOphIe HEO0O0XO0AUMO
PEIIUTh IS €€ JOCTIKEHHS

Brnagers (B4): HaBbIKaMu TPOBOAWUTH aHAIHM3 TOCTABICHHOW LIETH U
(hopMyIHPYET COBOKYIMHOCTh B3aUMOCBS3aHHBIX 3a/la4, KOTOPHIC
HEOOXOIMMO PEIINTH IS €€ TOCTHKCHHUS

YK-2.2.

Bribupaer
ONTHMAJIBHBII CIIOCO0
penIeHus 3aaad, HCXoas
13 UMEIOIIUXCS
pecypcoB u
OorpaHUyYeHui

3uath (35): Kak BBIOMpATh ONTHMANBHBIM CIOCOO pEIIeHUs 3a71ad,
MCXOSl N3 UIMEIOIINXCS PECYpCOB M OTpaHUYCHUIA

Ymets (Y5): BoIOUpaTh ONTUMATBHBIN CIIOCOO PEIICHNUs 3a/1a4, HCXO/s
U3 UMEIOIIUXCS PECYPCOB U OTPaHUYCHUH

Brnagets (B5): HaBbIKaMHU BBHIOHpATh ONTHMANBHBIA CIOCOO PEIICHHSI
3a/1a4, UCXOsl U3 UMEIOIINXCSA PECYPCOB U OTpaHUYCHHH

OIIK-2. Ciocoben

HpI/IMeHHTL

OCHOBHBIC

3aKOHBI U

METO/IBI

HCCIIeIOBaHUM

€CTECTBEHHBIX

HAYK JUIs

peteHust 3a1a4
pogeCcCHOHATEHON
JIEATENLHOCTH

OIIK-2.1 Cnocoben
HpI/IMCHSITI)

METObI
HCCJIeIOBaHUI
CCTCCTBCHHLBIX HayK
JUTSL PELICHHUS 3a/1a9
B 00JaCTH
npoQeCcCHOHANTBHOM
NIEITEILHOCTH

3nath (37): OcHOBHBIC

SIBJICHHH 1 IMpO1ECCOB

XapaKTEePUCTUKN  (PU3UIECKUX

Yumers (Y7): OnpenensiTe XapakTePUCTUKN (DU3MUYECKUX SBICHHH U
IPOLECCOBHA  OCHOBE  TEOPETHYECKOro  (3KCIEPUMEHTAIBHOIO)
HCCJICIOBaHUS

BJ'IaJ.'[eTL (B7) MNPAaKTUICCKUMU HAaBbIKaMH1 U CPCACTBAMU OIIPEACIICHUA
XapaKTCPUCTHUKHU (1)I/ISI/I‘I€CI(I/IX SIBIICHUH U IpoHecCOBHA OCHOBE
TCOPETUYCCKOI'O (BKCHGPI/IMGHT&HLHOFO) HCCIICJOBAHUA

Bnaners (B8): mpakTnuecKMMM HaBBIKAMHM W CPEJICTBAMH IIOHMCKa
METOJIOB PEIICHUs IPAKTUYECKUX 33134

4., O0beM IUCHUILINHBI

OOmwmit 00beM OUCHUIIIMHBI COCTABIAET 9 3aUETHRIX eOUHHNL], 324 JacoB.

Tabmuma 4.1.
AyIUTOpHBIE 3aHATHA/KOHTaKTHas paboTa,
®dopma
®opma Kypc/ yac. CamocTosTenpHas .
o0y4eHus ceMecTp Ipaktuyeckue | JlaGoparopHbie pabora, yac TPOMEXYTOUHOU
Jlexun ’ ’ aTTecTaluu
3aHATHS 3aHATHS
OYHas 12 18 18 18 54 3a4eT
OYHAas 2/3 18 18 18 54 3aveT
OYHas 2/4 16 16 16 60 JK3aMEH




5. CTpyKTypa M coJep:KaHue JUCHUIINHBI

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

Tabmuma 5.1.1

CTpyKTypa OUCIUIUINHBI

AyZaUTOpHBIE 3aHATHS,

Howmep _— (‘:IE((): ’ B:;O’ Kon MJIK O;E:;:;I;ZIC
HanmenoBanue pasnena JL. Ip. Jla6. ' ’
paszena
1 xypc 2 cemecr]
VYK-1.1. | BompocoB k
YKI1.2. KOJDIOKBHYMY
1 Puznveckrue OCHOBBI MEXaHUKHI 9 9 9 27 54 ;7115_1231 2%?13522?1?12
YK-2.2. | ocHOBBI
OIIK-2.1 | MexaHHUKI»
Kommnekr
VYK-1.1. | BompocoB K
YK1.2. KOJIJIOKBUYMY
2 MorekyssipHast puszrka u 9 9 9 27 54 YK1.3. no  paszaeny
TepPMOJNHAMUKA VYK-2.1. | «Monexymsp
VK-2.2. | Has usuka u
OIIK-2.1 | TepMogmHAME
Kay
HUroro 3a 2 cemectp 18 18 18 54 108
2 Kypc 3 cemectp
viean [
;IE} g KOJUJIOKBUYMY
3 DICKTPUYECTBO U MArHETU3M 18 18 18 54 108 yK-é 1 mo  pasfeny
VK-2:2: «Qnexrpuiec
onK-2.1 | ¢ "
MarHeTHU3M»
HWroro 3a 3 cemectp 18 18 18 54 108
2 xypc 4 cemecTp
VYK-1.1. | Kommiexr
YKI1.2. BOIIPOCOB K
VK1.3. KOJUJIOKBUYMY
4 BonHoBas ontrka 8 8 8 12 36
VK-2.1. | mo pa3geny
VK-2.2. | «BoxHOBas
OIIK-2.1 | onTHka»
YK-1.1. | Kommexr
VKI1.2. BOIIPOCOB K
5 KsanToBas ¢pusmka 8 8 8 12 36 YKI.3. KOILTOKBHYMY
YK-2.1. | no paszmeny
YK-2.2. | «KBaHtoBas
OIIK-2.1 | dusuxa»
Kommnexr
DKk3ameH - - - 36 36 BOIIPOCOB K
JK3aMEHy
HWroro 3a 4 cemectp 16 16 16 60 108
Uroro: 52 52 52 168 324

5.2. Coneprkanue TUCHUTUTHHEI.

5.2.1. Coneprxanue pa3enoB AUCIUIUIMHBI (TUIAKTUYECKUE €TUHULIBI).




Paznen 1. Puznueckue 0oCHOBBI MEXAHHUKH.

Tema 1: BBenenue.

[Ipenmer wu3yueHuss ¢uzuku. MeToasl (U3MUECKOTO HCCIEAOBAHUSA: OIBIT, TUIIOTE3a,
HaOmoneHre, GyHIaMEHTAIbHAs TEOpHsl, SKcrepuMeHT. @DOopMbl CyIIECTBOBAHUS MaTEpUU:
MIPOCTPAHCTBO, BPEMS, ABUKEHUE U B3aUMOJICHCTBHE.

IIpeamer KIacCM4ECKOM MEXAHMKM — OIHMCAHME MEXAaHHYECKOrO0 COCTOSIHUS MAaKpOTel,
MepeMENIatoIMXCsl CO CKOPOCThI0 MHOT'O MEHbIIEH CKOPOCTH cBeTa. DyHAaMEeHTalbHbIE MOJECIbHBIC
00BEKTHI KJIIACCHUECKOW MEXaHUKU — MaTepHaIbHas TOYKa, a0COIIOTHO TBEPJIOE TEIIO.

Tema 2: KunemaTuka MaTepuaJbHOM TOYKHM U A0COJTIOTHO TBEPAOIO TeJa.

Kunemarndeckue XapakTepUCTUKU MEXAHUYECKOTO JABM)KEHMUSI, IIPECTABICHHbBIE B BEKTOPHOMI
U KOOpAMHATHOM popmax: paanyc-BeKTOp M KOOPAMHATHI; EpEMEICHHE U IpUpalleHne KOOpAUHAT;
CKOpOCTb, YCKOPEHME M HMX I[pPOEKIHH Ha OCH KoopAuHaT. EcTecTBeHHblE (TPAacKTOPHBIE)
KMHEMaTUYECKUE  XapaKTepUCTUKHU: JAYyroBas KOOpJAMHATA, IyTh, CKOpPOCTb, HOPMAaJbHOE,
TaHI€HUHUAIBHOE U IOJIHOE YCKOPEHUS.

CpenHsis CKOpoCTh, MOJYJIb CPEAHEN CKOPOCTH.

Kunematuka JBUKEHMS MaTepUabHOM TOYKM B TOJE€ CHUJIBI TSDKECTH (ypaBHEHUS
PaBHOYCKOPEHHOTO JIBIKEHUS).

KuHemaruka OTHOCUTENIBHOTO ABHXKEHUS.

AOCOTIOTHO TBEpPIOE TENO KaK MOJENbHBI OOBEKT MEXaHUKU. YTJIOBbIE KHHEMAaTHYECKHE
BEJIMYUHBI: BEKTOP 2JIEMEHTAPHOI'0 YIVIOBOIO IIEPEMEIICHUS, YIVIOBAasi CKOPOCTh, YIII0BOE YCKOPEHHUE.
CBs13b YIVIOBBIX U JINHEWHBIX KHHEMAaTUYECKUX BEJTUYMH.

Tema 3: OcHOBHBbIE 3AKOHBI JUHAMUKH MATePHAJIbHON TOYKH.

3akoHbl HblOTOHA — TeopeTHueckas MOJENb CYUIHOCTHBIX OTHOLUEHUNW U CBsI3€d B
MexaHuueckoil cucreme. Cuila Kak BEKTOpHas Mepa B3aWMOJEWCTBHSA; MHEPTHAas Macca Kak Mepa
MHEPTHOIO CBOMCTBa Tena. [IpuHIMI He3aBUCUMOCTH B3aUMOIEHCTBU.

Cwibl B MeXaHUKE KaK (DYHKIIMM OTHOCHUTEIHHOTO TOJIOKEHHUS U OTHOCHUTEIBHOM CKOPOCTH:
IpaBUTALIMOHHAs CWJIa U CHJIA TSDKECTH, BEC, CHJIa YIPYTrocTu (3akoH ['yka), cujla cyXxoro M BSI3KOTO
TpPEHHUSL.

JluHamunueckoe ypaBHEHHE ABM)KEHHUS - COBOKYITHOCTh BTOPOTo 3akoHa HploTOHa M nmpuHuuna
HE3aBUCUMOCTH JBUXEHMs. [loHSATHE O COCTOSSHUM MEXaHWYECKOH CHCTEMBl: MapaMeTphl,
JUHAMHYECKHE NIEPEMEHHBIE U IEPEMEHHBIE COCTOSIHUSI MEXaHMYECKOM cucTteMsl. [IpenckasarenbHas n
0oO0BsiICHUTENbHAS (QYHKIIUU MEXAHUKHU.

[IpeoOpazoBanust  l'anunes,  uHBapuaHThl  mnpeoOpasoBaHuit  lammnes.  Ipuniun
OTHOCHUTENBHOCTH [ anmuies.

Tema 4. 3aKk0oHBI COXpaHEHHUsI HMITYJILCA M MEXaHNYECKOW JHePIruu

Nmnynsc MaTepuasbHOM TOYKM M CHUCTEMBI MaTepUaJbHBIX ToueK. Teopema 00 HM3MEHEHUU
UMITyJIbCa. 3aKOH COXpaHeHus ummynbca. L{eHTp Macc u meHTp TskecTH. J[BH)KEHHE IeHTpa macc.
Yrpyroe v HEynpyroe CTOJIKHOBEHUS.

Pabora cunsl u MomHocTh. KuHeTnueckas sHeprus MaTepHaTbHOW TOYKH M CHUCTEMBI
MaTepuaIbHbIX ToYeK. TeopeMa 00 N3MEHEHUN KHHETHYECKON SHEPTHH.

IToTeHnManbHOE MOJIE, KOHCEPBATUBHBIE U IUCCUNIATUBHBIE CUIIBL. IloTeHIManbHas sHeprust U
KOHCEpBAaTUBHbIE CUJIbl. 3aKOH COXPAaHEHHUs MeXaHH4ecKoW sHepruu. KoHcepBaTHMBHBIE CHUCTEMBI U
3aKOH COXPaHEHMsI SHEPTUU.

Tema 5. /luHaMuKa BpalIaTe/IbHOI0 ABUKEHUS U 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

MoMeHT uMIynbca M MOMEHT CHJIbl MAaT€PUAJIbHONM TOUYKM OTHOCHUTEIBHO IOJIOCA U OCH
BpanieHus. MOMEHT mnapsl CHJl. YpPaBHEHHE MOMEHTOB. 3aKOH COXPAHEHUS MOMEHTa HMITYJIbCA
MaTepUaIbHOU TOUKU. TAroTeHNE. DIEMEHTHI TEOPUH MOJISL.

JluHamuKa BpallaTelabHOrO JBHKEHUS TBEPAOIO Tela OTHOCUTENIBHO HENOJBHYKHOM OCH.
MomenT nnepuuu TBepAoro tena. Teopema llteitHepa.

Kunerndeckass 3Heprusi Bpallarolierocs TeepAoro tena. KuHernueckas sHeprus Tena Ipu
IIJIOCKOM JIBUKEHUH.



Tema 6. Di1eMeHTHI MEXaHUKHU KHIKOCTEIA.

JlaBneHue B JKHIKOCTH M rasze. YpaBHEHUE HEpa3pbIBHOCTU. YpaBHeHHME bepHymun u
ciesncTBUe U3 Hero. BszkocTs. Meroasl onpenieneHus BI3KOCTU. JIBUKEHUE TeIl B JKUIKOCTSX.

Tema 7. Mexanu4eckue KoJie0aHUSI H BOJIHBI.

[lepunonnueckoe Kose0aTebHOe JBUKEHUE. Kunematuueckue XapaKTEePUCTUKU
rapMOHUYECKOTO KOJIe0aTeTbHOTO ABMKEHHS.

Juddepennnansupie ypaBHEHUSI CBOOOIHBIX, 3aTYXAIOMIUX U BBIHYXJICHHBIX KOJIeOaHUN U UX
perieHre. XapakTepUCTUKU KOJICOATENbHBIX CHCTEM: COOCTBEHHAs YacTOTa, KOA(UIIMEHT 3aTyXaHus,
JEKPEeMEHT 3aTyXaHus, J0OpPOTHOCTh KoyiebaTenbHOM cucTeMbl. Pesonanc. ABTokosae0aHusl.

BonHbl, UX OCHOBHBIE THUIIBI U XapakTepucTUKU. BonHoBoe ypaBHeHue. ['pymnmoBas CKOpOCTb.
CBs13b rpymnmoBoi U (Ha30Boi ckopocTeil. JHeprus BosHbl. OOpa3oBaHUE CTOSYNX BOJIH.

Pa3gen 2. MosiekyasipHasi pU3MKa U TEPMOJAMHAMHUKA

Tema 1. OcnoBHbIe nosno:xxkennss MKT.

JluHamM14ecKuid, CTaTUCTUYECKUM U TEPMOJUHAMHYECKUA METOAbl HcciaenoBaHus. OCHOBHBIE
MOHATHSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU: aTOM, MOJIEKYJla, KOJIMYECTBO BELIECTBA, ITOCTOSHHAs
ABorazipo, MOJIsIpHasi Macca, MOJISIpHbIM 00beM. O1ieHKa pa3MepoB U Macc MOJIEKYJL.

TepMoaMHAMUYECKUE CHUCTEMBI, MapaMeTpbl, MPOLECChl. TepMOIUHAMUYECKOE PAaBHOBECHE.
HyneBoe Hauano TepMoauHaMMKH. AOCONIOTHAas TeMmIleparypa. YpaBHEHHE COCTOSIHUS HIEaIbHOIO
raza (ypaBHenue Knaneiipona - MenneneeBa). ['azoBbie 3akonsl (boing-Mapuorra, ['eii-Jltoccaka,
ABorajpo, JlanbTona).

Tema 2. MoJieKkyJsipHO-KHHETHYECKAs TeOPHMs MIeaJbHOr0 ra3a M 3JIeMeHThI
CTATHUCTUYECKON (PU3HKM.

OcCHOBHOE ypaBHEHUE KHUHETHYECKOW Teopuu wuueanbHoro rasza. IloctosHnas bosbimana.
MonekynsipHO-KUHETUUECKOE HCTOJKOBAaHUE [JABJICHMS UM TEMIIEpPAaTypbl; METOABl M3MEPEHUs
TEMIIEPATYPHI.

W3mepeHne CKOpOCTH MOJIEKYJ METOJOM  MOJEKYJSpHBIX Iy4koB, onbiT [llrepHa.
Pacnipenenenne Maxkcenna. bapomerpuueckast popmyna. Pacnpenenenue bonbiimana.

Tema 3. IlepBoe Ha4aJI0 TEPMOAHHAMHKH.

[lepemMeHHbIE COCTOSIHMSI TEPMOJIMHAMUYECKOW CHUCTEMBI, apaMeTpbl CUCTEMbl. BHyTpeHHss
JHEPTrUs TEPMOJANHAMUYECKON CUCTEMBI.

B3aumoneiicTBue TepMoauMHaAMHUECKHX cucTeM. Terota W pabora Kak crnocoObl oOMeHa
sHeprueit Mexnay (uznyeckMMM cucteMamu. IlepBoe Havano TepMoauHaMHMKH. BeuHblit aBuratenn
MIepBOTro poja.

ITpuMeHeHne nepBOro Havajla TEPMOJUHAMHMKHU K HM30IpoleccaM. TemIoeMKOCTH. Y paBHEHHE
Maiiepa. AnraGaTHBINA U MOJUTPOMHBIN MPOIECCHI.

Tema 4. Bropoe u TpeTbe HaYa1a TEPMOANHAMHKH.

OOpatumMbple U HEOOpaTUMBbIE MPOLECCHl. DHTPOMHS, TEPMOIMHAMHUYECKOE OIpe/eeHHe
sHTponuu. HepaBencrBo Knaysmyca. M3menenue sHrponuu. Temnmosele Mammubl. [{uxn Kapho.
Tepmuueckuit KIIJI nukina Kaprno. Teopema Kapno. Beunslii gBuratens BTOporo pozxa. Teopema
Hepncra-I1nanka.

Tema 5. SIBy1eHust nepeHoca.

CpenHee 4YHCIIO CTOJKHOBEHMH U CpeiHAs JUIMHA CBOOOAHOTrO mpoOera MOJeKydl.
TennonpoBonnocts. Auddys3us. Buyrpennee TpeHue (BI3KOCTb)

Tema 6. PeanbHble ra3sl, :KUJAKOCTH U TBep/AbIe TeJia.

VYpaBHenne Ban-nep-Baanbca.OkcnepuMmeHTanbHble W30TE€pMBl.  KpuTudeckne mnapameTpsl.
Ananus n3zorepMm Ban-nep-Baanbca. BHyTpeHH:s DHEPrUs peanbHOro rasa.
Pazneu 3. DiiekTpu4ecTBO 1 MATHETH3M

Tema 1.3J1eKTpOCcTATHYECKOE T10JI€ U €r0 HANPSAKEHHOCTb.

3akoH KynoHa. DnekTpocTatnueckas NOCTOSHHASI.

HanpskeHHOCTB 2JIEKTPOCTATUYECKOTO NOJIA. JIMHUM HaNpsHKEeHHOCTH DJIEKTPOCTAaTHYECKOTO
nosi (cusioBble IMHKM). [IpuHIMN cynepno3unuu anekTpoctatuueckux nomueil. [lone aunons. [loTok

7



BEKTOpa HAIPsDKEHHOCTH; Teopema Ocrtporpaickoro - I'aycca mims  31EKTpPOCTaTHYECKOTO IOJ B
BAaKyyMe.

[Torennuan snekrpoctarnyeckoro mnois. Pabora cun anekrpoctarndeckoro mnois. Cas3b
MEX/1y HallPSDKEHHOCTBIO U [TOTEHLIMAJIOM. DKBUIIOTEHIIMAIbHBIE IOBEPXHOCTH. LlupKynanus BekTopa
HAIPSHDKEHHOCTH IEKTPOCTATUYECKOTO TTOJIA.

Tema 2. IIpoBOAHMKH M JHIEKTPHUKH B JIEKTPOCTATHYECKOM I10JI€.

Pacnipenenenue 3apsiioB B IPOBOJHUKAX. DKBUIOTEHLIUAIBHOCTh IIOBEPXHOCTH IIPOBOJHHUKA.
DnexTpocTaTuuecKas HHAYKIHS.

OIEKTPOEMKOCTb.  OJIEKTPOEMKOCTb  YEAWHEHHOIO  IPOBOJHHUKA.  JJEKTPOEMKOCTb
yenuHeHHoro mapa. KoHaeHcatopbl. DJEKTPOEMKOCTb Ppa3jIMYHBIX THUIIOB  KOHJEHCATOPOB.
CoennHeHnEe KOHAEHCATOPOB. DJIEKTPOEMKOCTh YEINHEHHOTO 3apsyKEHHOr0 KOHJEHCATOPa.

Tunel AUANEKTPUKOB. JIMANEKTPUKM C TOJNSAPHBIMA M C HENOJSIPHBIMU  MOJIEKYJIaMH.
[lonApuzanusa OudNeKTpUKOB W ee BuAbl. KonuuecTBeHHOE omnMcaHue moyisipu3anuu. Bekrop
MOJSIPU30BaHHOCTH  P.  JludiiekTpudyeckass  BOCHPUMMYMBOCTH  BemlecTBa.  JludyieKTpuueckas
IIPOHULIAEMOCTD CPEJIBI.

Bexkrop snexrpuyeckoro cmenieHus D. CerHeTorneKTpuKy.

['pannunble ycrnoBus i BeKTopoB £ u D Ha rpanune pa3zaena JByX IUAIEKTPUUECKUX CPE.

Tema 3. JHeprus 31eKTPOCTATHYECKOTO MOJIA.

OHeprus CHCTEMBl 3apsiioB M YEOUHEHHOIO IIPOBOJHUKA. OHEPrUs  3apsyKEHHOIO
KOHJIEHCATOopA.

OHeprust 3apsHKEHHOIO KOHJIEHcaTropa. ODHeprus sjeKTpocraThyeckoro mnoist. OO0beMHas
IJIOTHOCTb SHEPIHH.

Tema 4. I1oCTOSTHHBIH YJIEKTPUUYECKHI TOK.

DNEKTPUUECKUN TOK M €ro XapaKTepUCTHKU: MJIOTHOCTh TOKA M CHJIA TOKA. 3aMKHYTas LEelb —
HE00X0/IMMOE YCIOBUE CYILECTBOBAHUS MOCTOSHHOTO TOKA.

CropoHHHUE CHIIbI. DNEKTPOJABIKYIIAsA cuila M HamnpskeHue. ConmpoTHBIEHHE MPOBOAHHUKOB.
3akoH Oma B uHTerpainbHOM U auddepenunansHoil Gopmax. Pabora m MOUIHOCTH TOKa. 3aKOH
Jxoyns - Jlenna. [Ipasuna Kupxroda ans pa3BeTBIEHHbIX Lenei.

OnexkTpuueckue TOKM B  MeTaulaXx, BakyymMe U rasax. Kiaccudeckas  Teopus
3IEKTPONPOBOAHOCTH MeTaTOB (onbIThl Manaenbmtama u [lamanekcu, Ctrioapta u Tonmena). 3akoH
Bunemana — ®@panna. TpynHoctu kitaccuueckon Teopui. [loHsaTHE O CBEPXIIPOBOAMMOCTH.

Pabora BbIXOz@ 3JEKTPOHOB M3 MeTajla. DMUCCHOHHBIE siBJIeHUsS. KOHTakTHBIE SIBIEHUS U
TEPMONIEKTPOHHAsI SMUCCHUs. KOHTaKTHAs pa3HOCTH MOTEHLINAJIOB.

OnexkTpuueckuii TOK B raszax. BoabTammepHas XapakTepuUCTHKa Ta30BOTO  paspsja.
CaMocTosTenbHbIN Ta30BbIN pa3psa. TUIIBEI caMOCTOATENBHOIO paspsiaa. Ilnasma u ee cBolicTaa.

Tema 5. MaruuTHoe noJie.

MarautHoe noje M €ro XapakTepuCTUKH. OmnbIThl DpcTena U omnbIThl Amriepa. JunosbHbIM
MarHUTHBIE MOMEHT KOHTYpa C TOKOM, OpOMUTaIbHBI MarHUTHBII MOMEHT 3JIEKTPOHAa B aTOME.
Hanpasnenue BekTopa MHIYKIIMM MarHUTHOTO nouist B. JIuHuM MarHuTHOM MHAYKIUKU B.

[TpuHIMI cyneprno3unuy MarHUTHbIX nosied. 3akoH buo-Cagapa - Jlamaca. MarautHoe nose
MPSIMOTO TOKa. MarHUTHOE MOJI€ B LIEHTPE KPYTOBOT'O MPOBOJIHUKA C TOKOM.

3akoH Awmmepa. Hanpasnenne cuibl Amnepa. B3anmmoneicTBHe MapauIeNbHBIX TOKOB.
MaruuTtHas OCTOSIHHAs!.

JBrxymuecs 3apsapl M1 MarHuTHbIE NOJs1. MarHuTHoe moJie JABHXKyIlerocs 3apsana. Cumia
Jlopenua. Dddext Xoina.

[upkynsius BEeKTOpa MHAYKIMM MarHuTHOro nosis B. Teopema o nmpkyndiuu Bektopa B.
BuxpeBoii (HeOTeHIIMAIBHBIN) XapaKTep MarHUTHOTO 1MOJIsL. MarHUTHBIE TIOJISl COJIEHOU A U TOPOHUa.

IToTok BekTOpa MarHUTHOM MHAYKIMHU. Teopema ['aycca i BeKTOpa MHAYKIIMM MarHUTHOTO
o B.

Tema 6. DjIeKTPOMATHUTHASI HHTYKIIHUSI.



SBnenue onexkrpomarnuTHoW wHAYKIMH. Omnbitel @Dapanes. 3akon dapanes (3aKoH
aJeKTpoMarHuTHOM nHAykuu). Ilpasuno Jlenna. Lupkynsanus BUXpEBOro 3JIEKTPUUECKOIO MOJIS.

SBnenuss camouHaykuuu. MHOykTMBHOCTH TpoBoAgHuKa. JJIC camomuaykuuu. Toku mnpu
pa3MBbIKaHUU U 3aMbIKaHUU 1end. B3aumHast naaykius. Tpanchopmaropsl.

OHeprus MarHuTHoro moyia. PaGora cunbsl Amnepa. DHeprus M IJIOTHOCTb JHEPTUU
MarHMTHOI'O HOJIS.

Tema 7. MarHuTHbIE CBOJCTBA BellleCTBA.

Maruneruku. Bexktop namaranuuennoctu J. Teopema o uupkynsuuu Bektopa J. Teopema o
UHUPKYJSIUKA BEKTOpa HampsbkeHHOcTH MarHutHoro mnojs H. Cesss B wu H. MarnutHas
BOCIPUUMYHUBOCTD U IPOHUIIAEMOCTh U30TPOIHBIX MarHETUKOB.

VYcnosus g BektopoB B u H Ha rpanune paszaena 1ByX MarHeTUKOB.

Hua-, mapa- u peppomarnernsm. Touka Kropu. MaruuTHbIi ructepesuc.

Tema 8. YpaBuenuss MakcBeJl1a Ajs 3J1eKTPOMATHUTHOIO T1OJIS.

YpaBHenuss MakcBeuia B MHTETpaJIbHON (hopMe. YpaBHeHHsT MakcBeia sl CTallHOHAPHBIX
nosiell. YpaBHenus Makcpemna B auddepenuuansHon Gopme. YpaBHeHuss MakcBensia U HEKOTOpbIE
CIIEJICTBUS U3 HUX.

Pasznen 4. BosinoBast onTHKA

Tema 1. Untepdepenuus ceera.

SIBnenue uHTepdepeHn CBETa, uHTepdepeHus IJIOCKO-TIOJIIPU30BAHHBIX
MOHOXPOMAaTHYECKUX CBETOBBIX BOJH. KOrepeHTHOCTb HCTOYHMKOB CBETa, IPOCTPAHCTBEHHAs U
BpEMEHHAasi KOT€PEHTHOCTh. MeToasl HaOmoneHus HHTeppepeHUuruu B onTuke (MHTephepeHius B
TOHKHX TUIEHKaX, Koiblla Hetorona, natepdepomerpsr). [Ipumenenne natephepeHn B TEXHUKE.

Tema 2. [Indpakuus ceera.

Asnenne mudpaxuuu BoaH. [Ipunnun IroiireHca-®penens. Meron 3o ®penens. 30HHbIE
MIJJACTUHKH.

Hudpaxnus @paynrodepa Ha menn U AudpakuroHHON pemeTke. {uppakMOHHBIN CHEKTp.
[Ipumenenne nUQpPaKIIMOHHONW PEUIETKH KaK CIEKTpalbHOro mnpubdopa. Judpakuus peHTreHOBCKOTO
n3nyuyenus. ®opmyna Bynwda-bperra.

Tema 3. D1eMeHTHI reOMETPHYCCKONH ONTHKH.

OcHoBHbI€ 3ak0HBI ONTHKH. [loHOE OoTpakeHue.

3epkana U X OCHOBHBIE XapaKTePUCTUKU. JIMH3BI U X OCHOBHBIE XapaKTepUCTUKU. [Ipu3mel,
npuMeHenue npusM. LleHTpupoBaHHble onTHyeckue cucteMsbl. Jlyma, MUKpPOCKOII, 3pUTenabHas Tpyoa,
¢doroanmnapar. ['na3 kak ontuueckuil npubop. Paspemraromiast cnocoOHOCTh ONTUYECKUX MPUOOPOB.
AGeppanu (MOTPeurHOCTH) JIMH3 U CIIOCOOBI UX YMEHBIIICHHUS.

Tema 4. PacnpocTpaHeHue cBeTa B BellleCTBe.

HopmanbHass u aHOManbpHas JUCHEPCHUU CBeTa. OJEKTPOHHAs Teopus JUCHEpCUU U
norjoueHus ceera. @a3zosas U rpynIoBas CKOPOCTh CBETA.

[Tormomenne cBera, 3akoH byrepa- Jlambepra. CrekTpbl HCIYCKaHUS € TOTJIOIICHHUS.
CrniekTpoMeTpsl, CIIeKTpalbHbIi aHanu3. PaccesHue cBera, 3akoH Panes. [lomsipusanmst paccesHHOTo
cBeTa. Ddext Jlomepa A 3IEKTPOMArHUTHBIX BOJH B BaKyyMe.

[Monspuzanusa cBera. EcrecTBeHHBIM M MONSIPU30BAaHHBIA cBeT. 3akoH Mamtoca. 3akoH
Bbprocrepa. [lonsipuzaTopsl.

Paznen 5. KBanToBas ¢pusuka

Tema 1. PaBHOBecHOe TenJIOBOE U3JIyUeHHeE.

Monenps uepHoro tena. 3akoH Kupxroga. 3akonsl Ctedana-bonbiiMana u cMerienus Buna.
®opwmyiel Penes-/>xunca u Buna. Ontudyeckre mupoMeTphl.

Tema 2. KBaHTOBBIE CBOICTBA M3JIy4YEHUSI.

@®otonbl. DoTodrnekTpuyeckuii APQPexT: BUAb U 3aKoHBI. JlaBneHue wuzimydeHus. Dddekr
Komnrona. /laBnenue cBera.

Tema 3. CTpoeHne aTOMOB M MOJIEKY.I.



Monenb atoma Pesepdopna-bopa. Iloctynater bopa. CriekTpanbHble cepur aToMa BOJOpO7a.
IIpunnun coorsercTBusa bopa.

KBanroBeie uncna. ['maBHoe kBanToBO€ unciao. OpOuTanbHOE KBAaHTOBOE YHCIIO. MarHuTHoOe
KBaHTOBOE uucio. IlpaBuna or6opa. CriuH 1 COOCTBEHHBI MarHUTHBII MOMEHT 3JICKTPOHA.

[Mpunmun Ilaynu. Ilepuonuueckas cuctema snementoB .M. MenneneeBa. PeHTreHOBCKUE
CHEKTPHI.

[Tormomenue, CIOHTAHHOE U BBIHYKJIEHHOE M3NydyeHrne. ONTHYEeCKUE KBAaHTOBBIE F€HEPATOPBI
(J1azepsr).

Tema 4. ®U3UKa ATOMHOIO SIIPA U 3JIEMEHTAPHBIX YACTHII.

DOyHIaMEHTAIbHBIE B3aUMOJCUCTBUA B NpUpOJE. THUMBI B3aMMOJCHCTBHM 3JIEMEHTAPHBIX
YacTHII.

DKcrepuMeHTalbHbIe METObI B siiepHOil (usuke. CoctaB aToMHOTO Aapa. Hykionsl. 3apsia u
MaccoBo€ 4Kciio. M30Tomnsl.

Snepusie cunbl. Moaenu sigpa: 00004edHast ¥ KaneabHasl.

PanunoaktuBHOCTh. Buabl pajiMOaKTUBHOTO U3Iy4Y€HHs. 3aKOH pPaJMOAaKTUBHOIO pacraja.
[IpaBuna cmewenus. fAnepHele peakuuu. Peakiuu neneHus U cuHTe3a snep. fnepHas sHepreTuka.
DKOJIOTHS U siIepHas SHEPIeTHKA.

Metonbl HaOJNIONCHUS PATUOAKTHUBHBIX HM3IydeHUH W dactur. OOmmMe CBEACHHUS O
HAOJII0/IaeMBIX JJIEMEHTAapPHBIX YacTUIAX M HMX Kiaccupukauusa. AHTHYACTULBL. Poiib 3aKOHOB
COXpaHEHUs B U3Y4YeHHH (U3HUKHU dJIEMEHTApHBIX YacTull. HapyiieHue 3akoHa coOXpaHEHUs YETHOCTU
npu B-pacnajne (cmabom Bzaumopeiicteun). [lonarue o kBapkax.

[IpoGnema cucteMaTuku 3JaeMeHTapHbIX YacTull. CoBpeMeHHbIE IPEICTABICHUS O
3aKOHOMEPHOCTSX IBOJIIOIUU Beenennoi

5.2.2. ConeprkaHue TUCIATUIMHBI 110 BUIAM YICOHBIX 3aHSTHH.
JleKnmoHHbIE 3aHATUHS
Tabmuma 5.2.1

No Howmep O6bewM, gac.
i paszena (01]0) 300 Tema nexmuu
JUCHUIIIINHBI
1 xypc 2 cemectp
Beenenue.
Kunemarnka MatepraibHOM TOUKH M aOCOTIOTHO TBEPAOTO Tea.
OCHOBHLIC 3aKOHbI TMHAMUKH MaTepI/IaJ'II)HOf/'I TOYKH.
1 1 9 ) 3aKOHBI COXPAaHEHUS UMITYJIbCA M MEXaHHUECKOW DHEPTUU

JluHaMuKa BpAaIaTeIbHOIO [BMKEHHS M 3aKOH COXPaHCHHUS
MOMEHTa UMITYJIbCA.

DJIeMEHTH MEXaHHUKH KHIKOCTEH.

Mexaandeckre KoeOaHusl U BOJHBI.

OcHoBHbIe TIosokeHuss MKT.

MoJieKyISIpHO-KMHETHYESCKAasE ~ TEOpHUs  HACAJBHOTO Ta3a W
AJIEMEHTHI CTATHCTUYCCKON (DU3HKH.

2 2 9 - IlepBoe Ha4yanO TEPMOJUHAMUKHU.

Bropoe 1 TpeThe Havaa TEPMOIHMHAMUKH.

SIBnenus nepeHoca

PeanbHbIC. Ta361, )KHUJIKOCTH W TBEPJIBIC TETIA.

Hroro 3a 2 cemectp 18
2 kypc 3 cemecTp
DJIEKTPOCTATUYECKOE MTOJIE U €r0  HAINPSDKEHHOCTb.
[TpOBOAHUKY M TUIJIEKTPUKHU B JJICKTPOCTATHYECKOM IOJIE.
3 3 18 ) OHeprust AIEKTPOCTATUIECKOTO MOJISL.

IToCcTOSIHHBIN 3JIEKTPUYECKUHN TOK.
MarHuTHOe 1noie.
OneKTpOMarHuTHasi HHAYKIUSL.

10




MarsuTHEIE CBOICTBa BCIICCTBA.

ypaBHeHI/ISI MakcBenna ajs QJICKTPOMArHuTHOIO IOJIs.

HUroro 3a 3 cemectp 18 -
2 xypc 4 cemecTp
Wnrepdepenuus cera.
4 4 8 ) Judpaknust cera.
DJIeMEHTBI FT€OMETPUIECKOI ONTHKH.
PacnpoctpaHeHne cBeTa B BELIECTBE.
PaBHOBECHOE TEIUIOBOE N3JTyUCHHE.
5 5 8 KBaHTOBEIE CBOWCTBA M3TyUEHUS
i CrpoeHue aTOMOB U MOJIEKYJL.
®du3rKa aTOMHOTO Spa W JJIIEMEHTAPHBIX YaCTHIL.
HUroro 3a 4 cemectp 16 -
HWroro: 52 -

HpaKT HICCKUC 3AaHATUA

Tabmuma 5.2.2

n/n

Homep
paszena
JOUCHUTITAHBL

O06neM, gac.

00

300

Tema nexuyu

1 xypc 2 cemecTp

Bsenenue.

Kunematuka MaTepragbHON TOUKH U aOCOTIOTHO TBEPOTO Tela.

OCHOBHEIE 3aKOHBI JVUHAMHUKH MaTepHaﬂLHOﬁ TOYKH.

3aKOHBI COXpAaHEHUs UMITYJIbCA U MEXaHUUECKOH PHEPTUU

JluHamuka BpalaTeIbHOrO JBUXKECHMS U 3aKOH COXPAaHEHHUS MOMEHTa
UMITYJIbCA.

DIeMEHTHI MEXaHUKH KHUIKOCTEM.

Mexannueckue KoaeOaHus U BOJIHEI.

Ocuosuble monoxenus MKT.

MornexkysipHO-KHHETHYEeCKast TEOpUsI HAEAIBHOTO Tra3a M 3JIEeMEHTHI
CTaTHCTHYECKOH (DU3HKH.

HCpBOG Ha4aJI0O TCPMOAMHAMUKU.

BTOpOG 1 TPEThE HAYAJIa TCPMOJANHAMUKH.

SBneHus INEPEeHOCa

PeanbHrle. T'a3bl, )KWAKOCTH U TBECPABIC TCJIA.

Hroro 3a 2 cemectp

18

2 Kypc 3 cemectp

18

HWroro 3a 3 cemectp

18

SHGKTPOCT&TI/I‘IGCKOC MOJIC U €ro HAIIPsSXKCHHOCTb.

HpOBO}IHI/IKI/I 1 AUDJICKTPUKHU B DJICKTPOCTATUYICCKOM ITOJIC.

3H€pFI/I$I QJICKTPOCTATUYCCKOT'O TTOJIS.

IToCcTOSIHHBIN 3IEKTPUYECKUHN TOK.

MarnuTHOE 107€e.

3J'ICKTpOMal"HI/ITHaH WHAYKOHA.

MaruuTHbIE CBOMCTBA BEIIECTBA.

YPaBHCHI/IH MakcBeiia JJI1 DJICKTPOMAriMTHOIrO 1oJis.

2 xypc 4 cemecTp

Wnrepdepenuns ceera.

Judpaknust cera.

DJIeMEHTEI FCOMGTpH‘leCKOﬁ OIITHKH.

PaCHpOC’I‘paHCHI/IG CBCTa B BCIICCTBC.

PaBHOBecHOE TemI0BOE N3J1y4YCHUC.

KBaHTOBBIE CBOWCTBA M3ITyUEHUS

CTpOGHI/IG ATOMOB 1 MOJICKYJI.

®du3rka aTOMHOTO AApa U 3JICMCHTAPHBIX YaCTHULI.

Hroro 3a 4 cemectp

16

Hroro:

52
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JlaGopaTtopHbie padoThI

Tabmmma 5.2.3
Homep O0BewM, yac.
Ne pasiena HaunmenoBanue 1abopaTopHoi paboThI
n/m quciumin | OPO 300
HBI
1 xypc 2 cemectp
Omnpenenenne ko3(h(GHUIMEHTa BOCCTAHOBICHUS W OSHEPIUU OCTaTOYHOM
nHPOPMANIUH TIPH YAAPE Tel
W3ydenne 3akOHOB BpamaTeIbHOTO IBIKEHUS C IIOMOINBIO MAasTHHKA
1 1 9 - O06epbeka
Mopaens konpa
OmnpeneneHre MOMEHTA HHEPIIUH | TIpoBepka Teopemsl LlITeliHepa MeTogomM
TPUPHUIIPHOTO TOIBECA
Omnpenenerne k03¢ HUIIICHTa TEIUIONPOBOAHOCTH METaIA.
OmnpeneneHne MOCTOSTHAOHN agmabatsl o Kiremany-/lezopmy
2 2 9 - Omnpepenenne k03¢ UIIEHTA BI3KOCTH BO3TyXa KAIMMUIIPHBIM METOIOM
Usmeperne kod(h(UIEeHTa TOBEPXHOCTHOTO HATKCHHA IKHUIKOCTEH
METOJIOM OTpEIBA Karlelib
Hroro 3a 2
ceMecTp 18
2 xype 3 cemectp
OmnpenesneHne ICKTPOIBIKYIIEH CHIIBI METOIOM KOMIICHCAIIHN
OmnpepeneHne yISTHHOTO 3apsaa AIEKTPOHa METOJJOM MarHeTpoHa
3 3 18 - Omnpenenenne Touku Kiopu 4deppomMaraeTnkos
OmnpeneneHre HEW3BECTHOTO CONPOTHUBICHUS C TIOMOIIBIO MOCTHKA
YurcToHa
HWroro 3a 3 18 )
ceMecTp
2 xypc 4 cemecTp
W3ydenne nudpakiuy cBeta
4 4 8 - IIpoBepka 3akoHa Mamoca. M3ydeHue sBJIEHUS BpPALLEHUS IUIOCKOCTH
HOJISIPU3aIIH
5 5 8 ) HUccnenoranne dhoroaddekra
I/I3y‘-IeHI/Ie 3aKOHOB TEIIJIOBOI'O U3JIYy4YCHUA
HWroro 3a 4 16 )
ceMecTp
HUrtoro: 52 - -
CamocrosiTesibHast padoTa CTy/AeHTa
Tabnuma 5.2.4
Howmep O6bewm, yac.
Ne pasjeia Tema Bun CPC
/1 | AUCUMILIA 0O 300
HBbI
1 xypc 2 cemectp
Kunemaruka MarepuaibHOl | IIoAroToBKa K MPaKTUUECKUM 3aHSATHUSM,
TOYKM ® aOCOJIOTHO TBEPJOrO | JJabopaTOpHBIM paboTaM, ohOopMIICHHE
Tena. OTYETOB K JJADOpaTOPHBIM paboTaM
OCHOBHEIE 3aKOHBbI JUHAMHUKHU HO)IFOTOBKa K MPaKTUIYCCKUM 3aHATHUAM,
MaTepuaTbHON TOUKH. nabopatopHbiM paboTaMm, OQopMIICHHE
1 1 27 - OTYETOB K JJAOOpaTOPHBIM paboTam
3aKkoHBI coxpaHeHHUs uMmynbca u | [ToaroToBKa K MPaKTHIECKAM 3aHITHAM,
MEXaHUYECKOH SHEPTHH nmabopatopHbIM padboTaMm, OQOopMIICHHE
OTYETOB K JIaOOpaTOpHBIM padoTaM
Junamuka BpamareabHoro | [ToAroroBka K MpakTUYECKUM 3aHSTHSIM,
JIBIDKCHUSI W 3aKOH COXpaHeHHus | JlabopaTopHbIM paboTaM, ohopMIIeHHUE
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MOMCHTA UMITYJIbCA.

OTYETOB K JJAOOpaTOpHBIM padoTaM

DJIeMEHTEl MEXaHUKHU JKUIKOCTEH.

IlogroToBka Kk MNPAKTUYCCKUM 3aHATUAM

Mexanunueckue KoJIeOaHus n
BOJIHBI.

IlogroToBka kK MPAKTUICCKUM 3aHATUAM

Ocnosuele nonoxxenus MKT.

[TonroToBKa K MPaKTUYESCKUAM 3aHITHAM,
na00paTOpPHEIM paboTaM, OQOopMIICHHE
OTYETOB K JJA0OPATOPHBIM paboTaM

MonekynspHO-KHHETHYECKas
TEOpUsT ~HMICAIBHOTO Tra3a W
9JIEMEHTBI CTaTHCTHYECKOM
¢$u3nKN.

[ToaroroBka K MPaKTUYECKUM 3aHSTHSM,
nmabopaTopHBEIM paboTaM, oQopMIICHHE
OTYETOB K JTa0OpaTOPHEIM paboTaM

IlepBoe HayasI0 TEPMOIUHAMUKHY.

[ToaroToBKa K MPaKTUYECKUM 3aHATHAM,
nmabopaTopHBEIM paboTaM, oQopMIICHHE

2 27
OTYETOB K JJAOOpaTOPHBIM paboTam
Bropoe u  Tperbe  Hauana | [IoArOTOBKA K MPAKTHYECKUM 3AHSATHSM,
TEPMOIUHAMUKH. na00paTOpHBIM paboTaM, OQopMIICHHE
OTYETOB K JJAOOPATOPHBIM paboTaM
SIBneHus nepeHoca. [ToaroroBka K MPaKTUYECKUM 3aHSITHSM,
na00paTOpHBIM paboTaM, OQopMIICHHE
OTYETOB K JJAOOPATOPHBIM paboTam
Peanbnble raspl, JXHJIKOCTH H
HO}II‘OTOBKa K MMPAKTUICCKUM 3aHATUAM
TBEpAbIE Tea.
1,2 - IToaroroBka K 3aueTy
Hroro 3a 2 54
ceMecTp:
2 kypc 3 cemecTp
OnekTpocraruueckoe mnoje U ero | [loaroroBka Kk NpakTHYECKUM 3aHSATHSM,
HAIPSHKESHHOCTb. nabopaTtopHbIM paboTam, oopMIIeHHE
OTYETOB K JJAOOPATOPHBIM PaboTaM
[MpoBoaHUKK W JUANIEKTPUKU B | [IOATOTOBKA K MPAKTHYECKUM 3AHSATHSIM,
JNEKTPOCTATUYESCKOM IIOJIE. nabopaTtopHbIM paboTam, oopMIIeHHE
OTYETOB K JJADOPATOPHBIM paboTaM
OHeprust  anekTpocrarndeckoro | [ToAroroBka K NpaKTHYECKUM 3aHSITHAM,
OIS, nmabopaToOpHBEIM paboTaM, OQOpMIICHHE
0TYETOB K JIADOPATOPHBIM PaboTaM
ITocTosAHHBI anekTpudecKuil TOK. | IIoAroToBKa K MPAKTUUECKUM 3aHITHSM,
J1a00paTOpPHBIM padboTaM, oQopMIICHHE
3 54 OTYETOB K JJaOOpaTOPHBIM paboTam
MarunuTHoe 1noue. HOI[I‘OTOBKa K OPAKTUYCCKUM 3aHATHUAM,
1a00paTOpHBIM paboTaM, ogopMIICHHE
OTYETOB K JIaOOopaTOpHBIM paboTam
QHCKTpOMaFHI/ITHaH HWHAYKIOUA. HO)IFOTOBK& K MPaKTUICCKUM 3aHATHUAM,
nmabopatopHbiM paboTaMm, OQopMIICHHE
OTYETOB K JIabOpaTOpHBIM paboTaM
MarHuTHbIE CBOWCTBa BemecTBa. | [oaroToBKa K MPaKTUYESCKUAM 3aHITHAM,
nabopaTopHEIM paboTam, ogopMIIeHHE
OTYETOB K JIaOOpaTOpHBIM paboTam
VpaBHenuss  MakcBemia I
[MoaroToBka K MPakTUIECKUAM 3aHITHIM
9JIEKTPOMAarHUTHOTO TOJISL.
3 - [ToaroroBka K 3a4ety
HUroro 3a 3 54
ceMecTp
2 kypc 4 cemectp
Wnrepdepenuns ceera. [MoaroToBka K MpPaKTHYECKUM
3aHATHUSIM, 11a060paTOPHBIM
paboTam, odopmiieHHE
4 12 OTYETOB K  J1abOpaTOPHBIM
pabotam
Judpakmus cBeta. TloaroroBka K MpakTHYECKUM
3AHIATHSM, J1a00paTOPHBIM
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paboram, odopmiieHne
OTYETOB K JIabOpaTOpHBIM
paboTtam

DJIeMEHTEI FeOMeTpH‘-IeCKOfI OIITHKH.

[loaroroBka K MpakTHYECKUM
3aHATHSIM, n1abopaTopHBIM
paborawm, odopmieHHE
OTYETOB K J1abOpaTOPHBIM
paboram

PacmipocTpaHeHHe CBeTa B BEILECTBE.

INoaroToBka K HPaKTHYECKUM
3aHATHM, nabopaTOpPHBIM
paborawm, odopmieHHe
OTYETOB K J1aOOpaTOPHBIM
paboTtam

PaBHOBecHOE TemnoBoe H3JIy4YCHUC.

[loaroroBka K MpakTHYECKHM
3aHATUAM, 71a60paTOPHBIM
paboram, odopmiienne
OTYETOB K  JIaOOPaTOPHBIM
paboTtam

KBaHTOBBIE CBOICTBA H3ITyUEHUS

IloaroroBka X NpakTUYECKUM

3aHATHSM, 1ab0paTOPHBIM
pabotam, odopmicHHE
5 5 12 OTYETOB K JIaDOpaTOPHBIM
paboTtam
CTpocHHE aTOMOB H MOJICKYJL. INoaroToBka K HPaKTHYECKUM
3aHATHAM
®uspka aTOMHOTO sapa ¥ 3jeMeHTapHbIX | [IoAroToBKa K MpPaKTHYECKUM
YaCTHIL 3aHATHAM
4,5 36 [ToaroroBka K 3K3aMeHy
Hroro 3a 4 60
ceMecTp
Hroro: 168

5.2.3. TlpenonaBanue
00pa30BaTeNbHBIX TEXHOIOTHH:

JAUCHUITIIMHBI BEACTCA C IMPUMCHCHUCM CICAYIOIIUX BUJI0B

— BuU3yasnn3zauus ydeOHoro marepuana B PowerPoint B guanoroBom pexume (JIEKIIMOHHBIE

3aHSTHS);

— paboTa B MaJbIX Ipymnmnax (J1adopaTopHbIe paboThI);
— pa30op MpaKTHUYECKHUX 3a7a4 (IPAKTUYECKHE 3aHATHS).

6. TemaTHKa KypCOBBIX PadOT/POEKTOB

KypcoBble paboThl/IpoeKThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHbI

7. KoHTpoJibHbIE pa6oThI

KOHTpO.HLHBIC paGOTBI y‘-IC6HBIM IJIaHOM HC MTPCAYCMOTPCHBI.
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8. Onenka pe3y/jbTaTOB OCBOEHUS THCIUTLIMHBI
8.1. Kputepuu oOIcHHUBaHHS CTENEHH I[OJHOTHI M KadecTBa OCBOCHHUS KOMIICTCHIIUNA B
COOTBETCTBHH C TUNIAHUPYEMBIMH pe3yJibTaTaMu 00ydeHwsI puBeeHb! B [Ipunoxkenun 1.
8.2. PeliTuHroBasi cucreMa OICHWBAHHS CTENECHH IMOJHOTHI M Ka4eCTBA OCBOCHUS KOMIETCHIIUN
oOy4Jaronuxcsi ouHO# (hopMbl 0OyUECHHS TIpeicTaBlieHa B TaduIe 8. 1.
Tabnuma 8.1

Newm | Bunsl MeponpusiTuii B paMKax TEKYIIEro KOHTPOJIS | KonmyectBo 6anioB

1 kypc 2 cemecTp

1 TCKYyIIas aTTeCTalus

PaGora Ha mabopaTopHBIX 3aHATHSX (2 MabopaTopHEIE PabOTHI) 0-20
HTOI'O 3a nepByIo TEKYIIYIO aTTECTAIHIO 0-20
2 TeKylas aTTecTaIys
Pabora Ha mabopaTtopHbIx 3aHATHsIX (1 MabopaTopHas paboTa) 0-10
Komnokeuywm 1o pasgenamM: pu3ndeckre OCHOBEI MEXaHHUKU 0-30
HNTOT'O 3a BTopyIO TEKYIIYIO aTTECTALHIO 0-40
3 TekyIuas aTTecTanus
Pabora Ha mabopaTtopHsIx 3aHATHAX (1 MaboparopHas pabora) 0-10
KomnoxkBuyM 1O  paszmenaM:  MOJEKyJsipHas  (Qu3uKa U 0-30
TepMOIMHAMUKA
HNTOT'O 3a TpeThI0 TEKYIIYIO aTTECTALIIO 0-40
BCET'O 100

2 xypc 3 ceMecTp

| Texymmasi aTTecTalus

Pabora Ha 1abopaTOpHBIX 3aHATHIX (2 TabopaTOpHBIC PabOThI) 0-20
HTOI'O 3a nepBy1o TEKYIYIO aTTECTALIIO 0-20
2 TeKylias aTTecTauus
Pabota Ha nabopatopHbix 3aHsaTHIX (1 maboparopHas paboTa) 0-10
KoJIJIOKBHYM 10 pa3enam: 3JIeKTPUYSCTBO H MarHETH3M 0-30
HNTOT'O 3a BTopyI0 TEKYIIYIO aTTECTALHIO 0-40
3 Teky1uas aTTecTauus
Pabora Ha mabopaTopHbIx 3aHATHsIX (1 MabopaTopHas paboTa) 0-10
KoJutokBryM 1O pa3zenam: 3JIeKTPUIeCTBO U MarHETH3M 0-30
HTOT'O 3a TpeThIO TEKYIIYIO aTTECTAIHIO 0-40
BCEI'O 100

2 xypc 4 cemecTp

1 Texymias arTecTarus

Pabora Ha mabopaTopHBIX 3aHATHX (2 TabopaTopHEIE PabOTHI) 0-20
NTOI'O 3a nepByIo TEKYIIYIO aTTECTAIHIO 0-20

2 TeKymas aTTecTaIus
Pabora Ha naboparopubix 3aHaTHAX (1 nadoparopHas padbota) 0-10
KoJutokBryM 1O pa3zenam: BOJIHOBAs ONTHKA 0-30
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40

3 TeKyIast aTTecTarus
Pabota Ha mabopaTopHbIx 3aHsaTHAX (1 maboparopHas padboTa) 0-10
KosutoxBryM 1o pa3zgenam: KBaHToBas pusnka 0-30
HNTOT'O 3a TpeThlo TEKYIIYHO aTTECTALIIO 0-40
BCEI'O 100

9. VYuedHo-Meroanueckoe u HHGPOPMALMOHHOE 00ecnedeHne TUCITUIITUHBI

9.1. [lepeueHb peKOMEHIyEMOM JIUTEPATYPHI NpeacTaBieH B [Ipunoxkennn 2.
9.2. CoBpemeHHbIe MTpohecCHOHabHBIE 0a3bl TaHHBIX U HH(POPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI
1. BBC m3garensctBa  «JlaHb» [>mexTponnslii  pecypce]. Pexum  goctyma:
http://e.lanbook.com.;
2. DOBC «Opaiit» [amexTpoHHbIi pecype]. Pexxum qocrtyma: http://www.biblio-online.ru;
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3. DBC BOOK.RU [anextponnsiii pecypc]. Pexxum gocryma: http://www.book.ru;

4. CobcrBennas monHotekcroBas 0aza (I[IB/]) BUK TUY [snexTpoHHBI pecypc]. Pexum
noctyna: http://elib.tyuiu.ru/;

5. bubmuoreka «E-library» (OO0 «PYHO3by») [smekTponHBI pecype]. Pexxum moctyma:
http://elibrary.ru/;

6. OBC «IPRbooks» [anekTponHbIit pecype]. Pexxum mocryna: http://www.iprbookshop.ru/;

7. DnexTpoHHbId Kartajgor OuOmmoreku PI'Y Hedhtn m raza umenm WM.M. I['yOkuHa
[anexkTponHbIi pecype]. Pexxum mocryma: http://elib.gubkin.ru/;

8. DOmnekrponnsnii karamor YI'HTY (r. Yda) [snexkrponnsiii pecypc]. Pexxum pocryna:
http://bibl.rusoil.net.;

9. DnekrponHsii karajgor Oubmmoreku YI'TY (r. YxTa) [anmekTpoHHBIN pecypc]. Pexum
noctyna: http://lib.ugtu.net/books.;

10. OBC «[Ipocnekr» BOOKS [37eKTpoHHBIA  pecypc]. Pexum  gocryma:
http://ebs.prospekt.org.;

11. ObC  «KoHCynbTaHT  CTyZIeHT»  [9eKTpoHHBIM  pecypc]. Pexum  nmocryma:
http://www.studentlibrary.ru/;

9.3. JluueH3MoHHOE H CBOOOJHO pACIpPOCTPAaHSIEMOE IPOrpaMMHOE OOecleYeHrue, B T. 4.

OTEYECTBEHHOTO MPOU3BOCTBA!

1. Microsoft Office Professional Plus;

2. Windows.

10. MaTepuajJbHO-TeXHHYECKOE O0ecneuyeHrue THCIHIIINHbI

[Tomemienuss A OpOBEIAEHHUS BCEX BUIOB pabOThl, MPETYCMOTPEHHBIX Y4YEOHBIM ILIAHOM,
YKOMILIEKTOBAaHBI HEOOXOIUMBIM 000PYAOBAaHUEM U TEXHUYECKUMU CPEACTBAMH O0yUYESHHUSI.
Tabmura 10.1

[lepeyeHb TEXHHUYECKUX CPEACTB O0yUCHHUS,
HCO6X0}II/IMLIX JUIs1 OCBOCHUS JUCLIMITIIMHBI
(IeMOHCTpAIMOHHOE 000PYIOBAHNUE)

Ilepedyens 060pynOBaHMS, HEOOXOIUMOTO AJIS
OCBOCHUS JUCIHUIIINHBI

Ne i/t

Jlaboparopnas ycraHoBka (kyO ¢ oOpasuamu
MarepuanoB, OUQWISIPHBIA  TOABEC,  Iuap,
1 JJIEKTPOMATHUT,  IKaja  OTCYeTa  YIJIOB,
HCTOYHHMK MOCTOSHHOTO TOKa) «OmpenaeneHue
k03(hdulMeHTa BOCCTAHOBICHUS M JHEPrHU
0CTaTOYHOM HH(OpPMALIUY NIPU YAAPE TE»

JlabopaTopHas yctaHOBKa (MasTHHK OOepOeka,
2 HaboOp  Tpy30B, JMHE#Ka,  CEKyHAOMEp)
«VI3yueHne 3aKOHOB BpAIlATEIbHOTO JIBHIKEHHUS
¢ momonipio MasiTHUKa O6epbOexay

3 Jlaboparopuas ycranoBka (JIOBOKC)
Mopens konpa o
< Kommnekr MYJIBTUMEIUNHOT'O
4 Tpudunapusrii moxsec
000pyIOBaHUS: TIPOCKTOP, FKPaH,
JlaGopatopHast ~ ycraHoBKa  (DJeKTpoIeyb,
KOMITBIOTEP, aKyCTHYECKasi CUCTEMA.
5 obpazerr, Habop Tepmonap) «OnpeneneHne
JlokasibHas U KOPIIOPATUBHASA CETh
K03 pHIIMEHTA TETIONPOBOTHOCTH METAIIIAY
YcraHoBka OIIT1-11 «Ompenenenne
6 K03 dunueHTa BSI3KOCTH BO3JlyXa

KalmJJIAPpHBIM METOJOM»

JlabopaTtopHast ycraHoBka (OlOopeTka, MEpHBIH
7 CTaKaH, TEPMOMETP) «3mepeHune
K03((ULMEHTa NOBEPXHOCTHOTO HATSDKCHMS
JKHJIKOCTEH METOJIOM OTPHIBA Kallellby

JlabopatopHast ~ ycraHoBka  «Ormpenenenue

8 ANEKTPOABHIKYILEH CHIIBI METOJIOM
KOMITCHCAIMN)
9 Jlaboparopras  ycraHoBka  «OrmpeneicHue
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YACIbHOTO 3apsia QJICKTpOHA MCTOAOM

MarHeTPOHAa»
Jlabopatopnass  ycraHoBka  «OmpenencHue
10 HEU3BECTHOTO COMPOTUBJICHHUS C MOMOUIBIO

MOCTHKA YHUTCTOHA»

JlaGopatopHast ycraHoBKa (1€4b, TepMoIapa,

11 JIBA MWJUTHBONBTMeETpa) «OmpenencHre TOYKH
Kropu deppomaraeTnkony
12 YcraHoBka OIIB-05-3  «M3yuenune

JTU(PAKIINU CBETa

VYcranoBka  @IIB-05-4-1 «IIpoBepka 3axoHa
Mamtoca. M3ydyenue  sBIE€HMS  BpallleHHUs

13 TUTOCKOCTH TTOJISIPA3ALINL. >

YcraHoBka DIIK-10. «HccnepoBanue
14

dhotoadderrar
15 OnTuyeckui nupomerp  OININP-017

«3y4eHne 3aKOHOB TEIUIOBOT'O H3ITyUSHHSD)

11. Meroanyeckue ykazanus no opranuzanuu CPC

11.1. MeTtoauueckue yKa3aHus 110 MOATOTOBKE K MPAKTHUECKUM, JJa0OPAaTOPHBIM 3aHITHUSIM:

1.

Mertoanueckue ykazanus «OOmas ¢usuka. OnTHKa» MO BIIOJHEHHUIO JJaOOpaTOPHBIX padoT
no guctuinHe «®us3mkay U1 CTYJEHTOB BCeX HalpaBleHHH ©u  (QopM 0oO0ydeHHs/
cocraButenu: MuxeeBa O.b., cr. npenonaBarens, [laytoBa JI.B., accucrent, TumepssiHoBa
WN.N., accucrent — TiOMEHCKHH HHAYCTpUalbHbIM yHUBepcuteT. — l-e u3g. — TioMeHb:
W3parensckuit nentp bBUK, TNV, 2019. — 24 c.

Meroanueckne ykazaHus «OOmas ¢usuka. Ontuka. Yacth 1» 1O  BBINOJHEHHIO
na0opaTOpHBIX PaboT no aucuumnHe «Pu3nka» JUisd CTYASHTOB BCEX HAIPaBICHUNA U GopM
o0yuenus / cocraputenu: A.B. Mopes, JI.C. Huuunopyk, U1.1. TumepssnoBa. — TroMeHCKH
UHAYCTpHAJIbHBIN YHUBEpCUTeT. - 1-e n3a. — Tromens: U3narensckuii nentp bBUK, TNV, 2018.
—24c.

Meroanueckue ykazanus «OOmass ¢usuka. Ontuka. Yacte 2» 1O  BBINOJIHEHHUIO
n1abopaTopHbIX padboT no aucuunianHe «Dusuka» 1 CTYJEHTOB BCEX HampaBiIeHU u popm
oOyuenust / cocrasutenu: A.B. Mopes, I1.}O. Tperbskos, JI.C. Huuunopyk. — TroMmeHckuit
WHIYCTPHATbHBINA YHUBEpCUTET. - 1-e u3a. — Tromens: M3narensckuit neatp bBUK, TUY, 2018.
— 24 c.

Meroanueckue ykazanus «OOmass ¢usuka. Ontmka. Yacte 3» 1O  BBINOJTHEHHUIO
nabopaTopHbIX padboT no aucuurianHe «Dusuka» IS CTYJEHTOB BCEX HampaBieHU u Gopm
oOyuenusi / coctaButenu: A.B. Mopes, [L.IO. Tperbsixos, JI.B. [layroBa. — TromeHckuit
WHYCTPHATBHBIA YHUBEPCUTET. - 1-¢ m31. — Tromens: 3narensckuii neatp BUK, TV, 2018.
—24 c.

Meroanueckue ykazanus «OOmias ¢usmka. Mexanuka. Yacte 1» 1O BBITOJTHEHHUIO
nabopaTtopHoit paboThl ansi cTyAeHToB HampaBieHus noaroroBku 08.03.01 CtpoutenbcTBo,
npodmib NOAroTOBKU IIpoMBIIIZIEHHOE W TPakJaHCKOE CTPOUTENBCTBO, OYHOH (POPMBI
ob0yuyenus / cocraButenu: A.B. Mopes, ILIO. Tperbsakos, JI.C. Huunnopyk. — TroMeHCKHi
WHYCTpUATbHBINA YHUBEPCUTET. - 1-e u3n. — Tromens: U3narensckuii nentp bUK, TV, 2018.
—24 c.

Meroauueckue ykazanusa «OOmas ¢uszuka. Mexanuka. Yacte 2» 1O BBITOJHEHHIO
nabopaTOpHBIX PadoT mo aucuuminHe «Pu3nka» UIs CTYJACHTOB BCEX HAIPaBICHHUNA U GOpM
o0yuenus / cocraBurenu: A.B. Mopes, JI.C. Huuunopyk, U1.1. Tumep3snoBa. — TioMeHCKH
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10.

11.

11.

UHYCTpUAJIbHBIA YHUBEpCUTET. - 1-e n3a. — Tromenb: U3narensckuii nentp bBUK, TV, 2018.
—24c.

Meroaunueckune ykazanusi «OOmas ¢usuka. Monekymsapaas ¢usuka. Yacte 1» 1o
BBIIMOJIHEHUIO JTa0OpaTOpPHBIX paboT mo aucuuiuiHe «®dusuka» Ui CTYACHTOB BCEX
HanpaBieHud U Qgopm oOydenus / cocrtasurenu: A.B. Mopes, JI.C. Huuunopyk, JI.B.
[TayToBa. — TrtoMeHCKUI MHIYCTpUATIbHBIN YHUBEPCUTET. - 1- u3za. — Tromens: M3naTensckuii
uentp BUK, TNV, 2018. — 24 c.

Meroanueckue ykazanus «OOmas ¢usuka. MounekynsapHas ¢uszuka. Yacte 2» 1o
BBITIOJTHEHUIO JIa0OpaTOpHBIX paboT mno aucuuiinHe «®Dusuka» Uisl CTYIEHTOB BCeX
HarnpaBieHuid u ¢opm oOyuenus / cocraButenu: A.B. Mopes, U.U. Tumepssuora, JI.B.
[TayToBa. — TroMeHCKUI WHIyCTpUATIBHBIN YHUBEPCUTET. - 1-¢ u31. — Tromens: M3naTenbckuii
uentp BUK, TNV, 2018. — 24 c.

Metonuueckue ykazanusa «OOmias ¢usuka. DnekTpuyectBO M MarHetusMm. Yacte 1» mo
BBITIOJTHEHUIO JIa0OpaTOpHBIX paboT mno aucuuiuinHe «®Dusmka» Uisi CTYIEHTOB BCEX
HampaBieHud U Gopm oOyuenus / cocraButenu: A.B. Mopes, IL.}O. Tperbsaxos, JI.C.
Huuunopyk. — TioMeHCKHI HHIyCTpUAIbHBIN yHHBepcuTeT. - 1-e u3a. — TroomeHs:
Mznarensckuii uentp bBUK, TUY, 2018. — 24 c.

Metonudeckne ykazanus «OOmas ¢usuka. DiekTpudecTBO M MarHetm3Mm. Yacte 2» 1O
BBIIOJIHEHUIO JTa0OpaTOpPHBIX paboT mo aucuuiuimHe «®dusuka» Ui CTYACHTOB BCEX
HampaBiieHud u ¢opm oOyuenuss / cocraButenu: A.B. Mopes, [LIO. Tperbskos, W.H.
TumepssiHoBa. — TIOMEHCKMM HMHAYCTpUAIbHBI yHHUBepcuTeT. - l-e u3n. — TroMeHs:
Wznarensckuit nentp BUK, TUY, 2018. — 33 c.

Metoauueckue ykazanusa «OOmias ¢usuka. DnekTpuyecTBo M MarHetusMm. Yacte 3» mo
BBITIOJTHEHUIO JIa0OpaTOpHBIX paboT mno aucuuriianHe «®dusuka» Uisl CTYIEHTOB BCEX
HampaBiieHud u ¢opm oOyuenust / cocraBurenu: A.B. Mopes, I1.}O. Tperbsaxos, JI.C.
Huuunopyk. — TioMeHCKMM WHIyCTpUaIbHBIN yHuUBepcuTeT. - 1-e u3a. — TromeHs:
W3parensckuit nentp bBUK, TNV, 2018. — 41 c.

2. Meromuyeckre yKa3aHus TI0 OPTaHU3aIMHA CaMOCTOSATEIBHOM paboThI:

Metoanueckue ykazaHus «OOmas ¢punuka» JUisl MPaKTUUYECKUX 3aHATUH M CaMOCTOSITEIbHON
pabotel mo gucuuiuiiHe «®Pu3MKa» JUId CTYIEHTOB BCEX HANpPaBJIEHUH OYHOW (HOPMBI
ob0yuyenus / cocrasurenu: A.B. Mopes, ILIO. Tperbsko, JI.C. Huuunopyk. — TromeHckuit
MHYCTpUAJIbHBIA YHUBEpcUTET. - 1-e u3n. — Tromens: U3natensckuii nentp bUK, TNV, 2018.
—24c.

Meroanueckue ykazanus «OOmias ¢wusuka. Yacte 1» nans mpakTUYECKWX 3aHATHH U
CaMOCTOSITENIbHOW paboThl Mo JucHMIUiMHe «Du3uKay JUis CTYIEHTOB BCEX HaIpaBlIeHUN
3a04yHOM (hopmbl oOyuenus / cocrasurenu: [1.JO. Tperbsakos, A.B. Mopes, JI.C. Huuunopyxk. —
TroMeHCKUH MHIYCTpUANbHBIH yHUBepcuTeT. — 1—e u3a. — Tromens: M3natenbckuil LEeHTp
BUK, TUY, 2019. — 47 c.

Mertoauueckue ykazaHus «OOmas ¢usuka. Yacte 2» A1 NPaKTHUECKUX 3aHATUH H
CaMOCTOSITENIbHON paloThl Mo aucHumuinHe «®dusuka» g CTYACHTOB BCEX HalpaBiIeHHM
3a04HOi Qopmbl 00yueHus / cocraButenu: I1.FO. Tperbskos, T.M. Bemnuko, O.b. Muxeesa. —
TroMeHCKMH WHAYCTpUAIBHBIN yHUBepcUTeT. — 1l—e u3n. — Tromens: M3nmarenbckuii 1EHTP
BUK, TV, 2019. —42 c.
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[Tpunoxenue 1

IInanupyembie pe3yabTaThbl 00y4eHHs 1J1s1 GOPMHUPOBAHHMA KOMIIETEHIMU U KPUTEPHUH X OLleHUBAHUS

Jucnunnuya: @usuka
Hamnpasnenue noarotosku 19.03.04 TexHOMOTUS TIPOIYKIIMK U OpraHU3AIKs OOIECTBEHHOTO MTUTAHUS
Hanpasnennocts: TexHosorus u opranu3anus peCTOpaHHOro Jiejia

Kox xoMneTeHInn

Kox n HanmeHOBaHME
pesynbTata o0yueHus

Kpurepun onieHnBaHus pe3yIbTaTOB 00yUYESHUS

110 IUCLUIUIMHE 1-2 3 4 5
1 3 4 5 6 7
VK-1.1. OcymecTBnser JlemoHCcTpHpyer
E€MOHCTpPUPYET E€MOHCTPHUPYET
BBIOOP aKTYyaJIbHBIX 3uats (YK-1.1. 31): A TPHPY A PHPY HCYEepIbIBAIOLINE
. He 3HaeT akTyanbHBIX OTJeNbHBIC 3HAHUS O JIOCTaTOYHbIE 3HAHUS O
POCCHICKUX U BBIOOD aKTYyaJbHBIX . 3HaHMS O BBIOOpE
. pOCCHIICKUX U BBIOOpE aKTyaJIbHBIX BBIOOPE aKTyaJbHBIX
3apyOeKHBIX poccuiickux u . . aKTyaJbHBIX
3apyOeKHBIX poccHuiicKuX U pOCCUICKUX U .
HCTOYHHUKOB, a TaK ke 3apyOeKHBIX POCCHICKUX H
UCTOYHUKOB, a TaK XKe 3apyOeKHBIX 3apyOeIKHBIX
TIOUCK, cOOp U UCTOYHUKOB, a TaK XKe 3apyOeIKHBIX

YK-1. Crocoben
OCYIIECTBIISITH
TIOHCK,
KPUTUYECKUI
aHaJIN3 ¥ CUHTE3
uHpOpMaLUH,
MNPUMEHSTh
CUCTEMHBIN
MOJXOJT JJISt
pemeHns
MOCTaBJIEHHBIX
3ajau

00paboTKy
HHpOpMALNH,
HEOOXOIUMOM I
pelICHHUs TOCTABJICHHOM
3a/1a4u

TTOHCK, cOop 1
00paboTKy
nHpOpMAIH,
HEOOXOAMMON I
penreHus
NIOCTaBJICHHOM 3aJa4ul

TTOHCK, cOop 1
00paboTKy
HHpOpPMALNH,
HEOOXOAMMO I
peLICHHS TOCTABICHHON
331241

HCTOYHUKOB, a TaK ke
TOHCK, cOop 1
00paboTKy
HHpOpPMALNH,
HEOOXOMMOH T
peLIeHHs TOCTABICHHOMN
3a7a4u

HCTOYHHKOB, a TaK JKe
MTOWCK, cOOp H
00paboTKy
WHpOpMAINH,
HEOOXOAUMOM 1A
peLIeHHUS TOCTABJICHHOM
3a7a4u

HCTOYHHKOB, a TaK e
MTOUCK, cOOp 1
00paboTKy
UHpOpMAaLNH,
HEOOXOAMMO 11
pelleHns MOCTaBIEHHON
3a7a4u

Ymets (VK-1.1. V1):
OCYIIIECTBIISITH BEIOOD
AKTyaJIbHBIX
pOCCUNCKUX U
3apyOCIKHBIX
HCTOYHHKOB, a TaK jKe
TIOUCK, cOOp H
00paboTky
nHdopmanny,
HEO0OXO0ANMOH st
peIICHUs
[IOCTABJICHHOM 3a1a4u

He ymeer ocymecTBisaTh
BBIOOP aKTyaJIbHBIX
POCCUNCKUX U
3apyOeKHBIX
HCTOYHHKOB, a TaK jKe
TIOUCK, cOOp H
00paboTky
nHdopmanuu,
HEO0OXO0ANMOH st
pelIeHus MOCTaBICHHOM
3a1a4u

YMeeT ocyliecTBIsATh
BBIOOP aKTyaJIbHBIX
pOCCUICKUX U
3apyOeKHBIX
HCTOYHHKOB, a TaK XKe
TIOUCK, COOp U
00paboTky
nHdopmanuu,
HEO0OX0ANMOH st
pelIeHus TOCTaBICHHON
3aJ1a4M, JI0IyCcKas
3HAYUTEIIbHBIC
HETOYHOCTHU H
MIOTPEITHOCTH

YMeeT ocyliecTBIsITh
BBIOOP aKTyaJIbHBIX
POCCUHCKUX U
3apyOeKHBIX
HUCTOYHHKOB, a TaK XK€
TIOUCK, cOOp 1
00paboTKy
nHpopManuy,
HEOoOX0ANMOH IS
peLICHHUS TOCTABICHHOI
3a/1a9y, AOIyCKast
HE3HAYHUTEIbHBIC
HETOYHOCTH

B cosepiueHcTBE ymeeT
OCYILECTBIISATH BEIOOD
AKTYaJIbHBIX
POCCUHCKUX U
3apy0eIKHBIX
HCTOYHMKOB, a TaK Ke
TIOUCK, cOOp U
00paboTKy
uHpopManuu,
HEO0OX0AMMOH JuIst
peleHus MocTaBIeHHON
3amaun




KO)I KOMIICTCHIIMH

Kon u HanmeHOBaHUE
pe3yabTata 00y4eHUs

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYEeHUS

10 UCLMILIMHE 1-2 3 4 S
1 3 4 5 6 7
He Bnaneer HaBbIKaMU Bnageer HaBbIKaMu YBepeHHO Blaaeer B cosepiueHcTBe
Bnaners (YK-1.1. B1): OCYIIECTBIISITH BEIOOD OCYILIECTBIISITH BEIOOD HaBbIKAMU BJIajieeT HaBbIKaMH
HaBBIKAMH KaK AKTyaJIbHBIX aKTyaJIbHBIX OCYIIECTBIISITH BBIOOD OCYIIECTBIISITH BBIOOD
OCYIIECTBIISITH BBIOOP POCCHICKHX 1 POCCHICKHX 1 aKTyaJIbHbBIX aKTyaJIbHBIX
aKTyaJIbHBIX 3apyOeKHBIX 3apyOeKHBIX POCCHICKUX H POCCHICKHX 1
POCCHICKUX H HCTOYHHKOB, & TaK K€ HCTOYHHKOB, & TaK K€ 3apyOeKHBIX 3apyOeKHBIX
3apyOeKHBIX TIOUCK, cOOp | TIOUCK, cOOp | HCTOYHHKOB, a TaK e HCTOYHHKOB, a TaK JKe
HCTOYHHKOB, a TaK XKe 00paboTKy 00paboTKy TIOWCK, cOOp 1 TIOUCK, cOOp 1
TTOHCK, cOop 1 HHPOpPMALINH, nHpOpPMAaLNH, 00paboTKy 00paboTKy
00paboTky HE00X0AUMOMH 11t HEoOXoTUMOH st uHdopmanuu, uHdopmanuu,
nHpopmanuy, peIIeHHs TOCTAaBICHHON | peleHHs MOCTaBIeHHON HEOOXOAUMOH IS HEOOXOIUMOH A1
HEOOXO0AUMOM st 3a7a4u 3a7a4, IOMyCKas psil | PEIIeHMs IIOCTABJICHHOW | pEelIeHHs NOCTaBICHHOM
pereHus omKooK 3a7a4, IOMycKas 3a7a4u
HIOCTaBJICHHOI 3371241 HEe3HAaYHTENIbHbIC
OINOKH
YK-1.2. 3nars (VK-1.2. 31): He sHaeT kak HemoHCTpHpYeT JlemoHCTpHpYeT JemoHcTpupyer
Cucrematusupyer u Kak OTZAENbHBIC 3HAHUSA Kak JIOCTaTOYHBIE KaK HCUEePIBIBAIOIIIE KaK
CHCTEMaTH3UPOBATh U
KPUTHUYECKH CHCTEMAaTH3UPOBATh KpHTHICCKH CHCTEMaTH3UPOBATh U CHCTEMAaTH3UPOBATh U CHCTEMaTH3UPOBATh U
aHAIM3UpPYET KPUTHYECKH AHATH3POBATH KPUTHYECKH KPUTHYECKH KPUTHYECKH
nHpopmanuio, aHAIN3UPOBAThH aHATM3NPOBATH aHAIM3UPOBATh aHAIN3UPOBATH
MOJYYSHHYIO U3 pa3HbIX | MH(pOpMaNuIio, uHopmamio, nHpopManuio, nHpopmanuio, nHpopmanuio,

HCTOYHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUSAMU U
YCIOBHSIMU 3a1a4H

MOJYYEHHYIO U3
Pa3HBIX HCTOYHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUSIMU U
YCIOBHSIMU 3a1a4H

MOJYYSHHYIO U3 Pa3HbIX
HUCTOYHUKOB, B
COOTBETCTBHUH C

TpeOOBaHUSAMU U
YCIOBHUSIMU 324K

MOJYYSHHYIO U3 Pa3HbIX
HUCTOYHUKOB, B
COOTBETCTBHUH C

TpeOOBaHUSIMU U
YCIOBHSIMU 3a1a4H

MOJYYEHHYIO U3 Pa3HbIX
HUCTOYHUKOB, B
COOTBETCTBHUH C

TpeOOBaHUAMU U
YCIOBHSMU 314K

MOJYYEHHYIO U3 Pa3HbIX
HUCTOYHUKOB, B
COOTBETCTBHUH C

TpeOOBaHUAMU U
YCIOBHSIMU 3a/1a4H

Ymers (YK-1.2. V1):
CHCTEeMaTH3UPOBATh U
KPUTHUYECKH
aHaIM3UPOBATh
nHdopMmanuio,
MIOJTYYCHHYIO U3
Pa3HbIX HCTOYHUKOB, B
COOTBETCTBHU C
TpeOOBaHUSIMU U

He ymeer
CUCTEMATHU3UPOBATH U
KPUTHUYECKH
aHAIM3NPOBATH
nHpopMmanuio,
MOJIYYCHHYIO U3 pa3HbIX
HCTOYHHKOB, B
COOTBETCTBHU C
TpeOOBaHUSIMHU U

Ymeer
CUCTEMATHU3UPOBATH U
KPUTHUYECKH
aHAIM3UPOBATH
nHpopManuio,
MOJIYYCHHYIO U3 pa3HbIX
HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBaHUSIMU U

Ymeer
CUCTEMATU3UPOBATh U
KPUTHICCKH
aHAJIM3UPOBATh
nHdopmanmio,
MOJTYYEHHYIO U3 Pa3HbIX
HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBaHUAMU U

B coBepiueHcTBE y™meeT
CUCTEMATU3UPOBATh U
KPUTHYECKH
aHAIM3NPOBATh
nHdopmanuio,
MOJTYYEHHYIO U3 Pa3HbIX
HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBaHUAMU U
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KO)I KOMIICTCHIIMH

Kon u HanmeHOBaHUE
pe3yabTata 00y4eHUs

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYEeHUS

0 JUCLUIUIAHE 1-2 3 4 5
1 3 4 5 6 7
YCIIOBUSMH 3a71a4y YCIIOBUSIMH 3aJ1a4 YCIIOBUSIMU 3aJ1a4H, YCIIOBUSIMH 3aJ1a4H, YCIIOBUSMH 3aJ1a4u
JIOINYCKasl 3HAYUTEIIbHBIC JoIycKas
HETOYHOCTHU U HE3HAYUTEIIbHBIC
TIOTPETHOCTH HETOYHOCTH
He BnageeT HaBEIKaMH Bnaneet HaBBIKaMU YBepeHHO BiajeeT B coBepuieHcTBe
i CHUCTEMAaTHU3UPOBATh U CHCTEMAaTHU3UPOBATh U HaBBIKAMH BJIAACET HAaBBIKAMU
Buangers (YK-1.2. B1): P P
HABBIKAMMU KPUTHYECKU KPUTHYECKU CHCTEMATU3UPOBATH U CHCTEMATU3UPOBATH U
aHAIN3UPOBATH aHAJIN3UPOBATH KPUTHYECKHU KPUTHYECKHU
CHCTEMATU3UPOBATH U
KOHTHUCCKI HHPOPMALHIO, WHPOPMALIHIO, aHAIIN3UpPOBATH aHAIIN3UPOBATH
ag S — MOJTYYEHHYIO U3 pa3sHbIX | MOJIYYEHHYIO U3 pa3HbIX HHPOPMALIHIO, HHPOPMALHIO,
P UCTOYHUKOB, B HWCTOYHUKOB, B MOJIYYEHHYIO U3 Pa3HbIX | MOJYYEHHYIO U3 PA3HBIX
uHpopMmanuio,

MOJYYEHHYIO U3
Pa3HBIX HCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUAMU U

COOTBETCTBUH C
TpeOOBaHUAMU U
YCIOBHUSMU 3a1a4K

COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBHUSIMU 3a/1a4H,
JIOITyCKast PsiT OLITHOOK

HCTOYHHUKOB, B
COOTBETCTBHUH C
TpebOBaHUAMU U

YCIIOBHSIMHU 3a1a4H,

HCTOYHHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUAMU U
YCIOBHSIMU 3a1a4K

JIoITycKast
YCIIOBUSIMH 3a]1au
HE3HAYHTEIIbHbIE
OLIHOKH
VK-1.3. Ucnoas3yer
METOJIMKH CHCTEMHOTO
HemoHcTpupyet Jemonctpupyer AemoHcTpHpyeT
MOAXO0/a IPH PELICHUH
JIXOJ1A TIpH P 3nars (VK-1.3. 31): He 3naer metonuky HCYEPIBIBAIOIINE

MNOCTaBJICHHBIX 3a/1a4

METOANUKY CUCTEMHOI'O
nojaxoJa 1nmpu peueHun
IIOCTaBJICHHBIX 3aJa4

CHCTEMHOT0 TT0IX0/1a
IIPU PELICHUU
MOCTABJIEHHBIX 3a/1a4

OTACJIBHBIC 3HAHUSA O
METOAUKE CUCTEMHOI'O
nojaxoJia mpu peueHun

OCTaBJICHHBIX 3aJ1a4

JOCTAaTOYHBIC 3HAHHUA O
MCTOAUKE CUCTECMHOT'O

noaxoJia 1npu peueHun
IIOCTABJICHHBIX 3aJa4

3HAHUSI O METOJUKE

CHUCTEMHOr0 OAX0J1a
IIPU PELICHUN

MOCTaBJIEHHBIX 3a/1a4

Ymers (YK-1.3. V1):
UCIIONB30BaTh
METOJMKH CHCTEMHOTO
MOAXO0Ja IPH PEIICHUH
MIOCTABJICHHBIX 33124

He ymeer ucnonbs3zoBath
METOOAUKHN CUCTEMHOTI'O
MTOIX0/1a TIPY PEIICHUHN

MTOCTaBIICHHBIX 3a7a4

VYMeeT ucnonp308aTh
METOIUKHA CUCTEMHOTO
TOIX0/1a TIPH PEIICHUH

[IOCTABJIEHHLIX 3a1a4,

JIOITyCKast 3SHAYMTEIIbHBIC
HETOYHOCTH U
MTOTPEITHOCTH

YMeeT HCrons30BaTh
METOIUKH CUCTEMHOIO
[TOIX0/1a TIPH PEIICHHH
IIOCTaBJIEHHBIX 3a/1a4,

JIOITyCKast
HE3HAYHTENILHBIE
HETOYHOCTH

B coBepuieHcTBE ymeeT
HCIIOJIB30BAaTh MCTOAUKHU
CHCTEMHOT'0 IOJX0/a
IIPH PEIICHUH
HIOCTaBJICHHBIX 3324
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KO)I KOMIICTCHIIMH

Kon u HanmeHOBaHUE
pe3yabTata 00y4eHUs

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYEeHUS

110 JUCLUIIIINHE 1-2 3 4 5
1 3 4 5 6 7
He BnageeT HaBbIKaMu Bnaneet HaBbIKamMu YBepeHHo BiajeeT B coBepiieHnctse
HCIIOJIb30BaTh METOAUKHU | MCIIOJB30BaTh METOJUKHU HaBBIKaMU BlaJeeT HaBbIKaMH

Bnaners (YK-1.3. B1)
HaBBIKaMH
HCIIONB30BAaTh
METOJIMKU CHCTEMHOTO
MOAXO0JIa PH PEICHUH

CHUCTEMHOI0 IIOAX0/1a
TIPU PEIICHUH
MOCTABJICHHBIX 3a/1a4d

CHCTEMHOI0 IIOJX0/1a
TIPH PELICHUN
IMOCTaBJIEHHBIX 3a/a4,
JTOITyCKast PsiI OMIHOOK

UCTIONb30BaTh METOUKU
CHCTEMHOT'0 ITOIX0/1a
TIPU PELICHUH
TIOCTABJICHHBIX 3a/1a4,

UCTIONB30BaTh METOJUKU
CHCTEMHOTO IT0IX0/1a
TIPU PELICHUH
MIOCTaBJICHHBIX 3a]1a4

VK-2. Cnocoben
OTIPEJICNIATh KPYyT
3a/1a4 B paMKax
ITOCTaBJICHHOM
[EeNTN U BEIOUpaTh
OIITUMaJIbHEIE
CII0COOBI UX
peeHns, UCXOs
U3 AeHCTBYIOLINX
MIPABOBBIX HOPM,
HAMEIOIIMXCS
PECYPCOB H
OTpaHUYEHUI

JIOITyCKast
MTOCTaBJICHHBIX 33124
HE3HAYNTEIEHBIE
OIMOKH
VK-2.1. IlpoBoaur JleMoHCTpUPYeT JleMOHCTpUPYeT JemoHcTpupyeT
aHaJIN3 MOCTABJICHHON 3nats (YK-2.1. 31): He 3naet ananus PPy PHPY! MCYEPIBIBAIOIINE

uenu u Gopmynupyer
COBOKYITHOCTB
B3aMMOCBA3aHHBIX
3aj1a4, KOTOPbIE
HEO0OX0/IMMO PelUTh
IUISL €€ IOCTHKEHUSI

aHaju3 MOCTaBJICHHOMN
ueny u Gpopmynupyer
COBOKYIIHOCTb
B3aMMOCBA3AaHHBIX
3aj71a4, KOTOpbIE
HEOO0XOIUMO PEIINTh
IS €€ IOCTHIKEHUS

IMOCTaBJICHHOH LIEIH U
(dhopmynupyet
COBOKYITHOCTb

B3aUMOCBA3AHHbBIX
3aj71a4, KOTOpbIE

HEOO0XOIUMO PEUINTh

IS €€ IOCTYDKEHUS

OTACIIBHBIC 3HAHUS O
aHaJu3e MOCTaBJICHHOM
1enu u GopMyIupyer
COBOKYITHOCTb
B3aUMOCBSI3aHHBIX
3a/1a4, KOTOpble
HE00XOIUMO PEUINTh
IS €€ TOCTYDKEHHUS

JOCTAaTOYHBIC 3HAHUSA O
aHaJnU3¢ MOCTaBJICHHOM
uenu u Gopmynupyer
COBOKYIIHOCTb
B3aMMOCBA3AaHHBIX
3a/1a4, KOTOpbIE
HEOO0XOIUMO PEIINTh
IS €€ IOCTYIKEHHS

3HAHUS O aHAJIU3E
MMOCTaBJICHHON LIENIH U
tdopmynupyer
COBOKYITHOCTb
B3aMMOCBA3AHHbBIX
3a/1a4, KOTOpbIE
HEO0XOIUMO PEIINTh
IS €€ JIOCTYIKEHHS

Ymets (YK-2.1. V1):
NPOBOJMTH aHAITU3
TIOCTABJICHHOH LIEJN U
¢bopmynmpyeT
COBOKYITHOCTb
B3aNMOCBSI3aHHBIX
3aj1a4, KOTOpble
HEOO0XOIUMO PEIINTh
JUISL €€ TOCTHIXKCHUS

He ymeeT npoBoauTh
aHaJIN3 TIOCTABJICHHOM
esnu 1 GopMyIupyer
COBOKYITHOCTh
B3aUMOCBS3aHHBIX
3aj1a4, KOTOpbIe
HEOO0XOIUMO PEIINTh
IUISL €€ TOCTHKEHHS

YMeeT npoBOIUTh
QHAJTU3 OCTABJICHHOI
LeIu 1 GopMyITupyeT

COBOKYITHOCTh
B3aNMOCBA3aHHBIX
3aj1a4, KOTOpbIE
HEOO0XOIUMO PEIINTh
JUIS €e TOCTHIKEHUS,
JOIMyCKasd 3HAYUTCIIbHBIC
HETOYHOCTHU H
MIOTPEITHOCTH

YMeeT npoBOAUTH
aHaJu3 I0CTaBJIEHHON
e u popmynupyer

COBOKYITHOCTb
B3aMMOCBA3aHHBIX
3a/1a4, KOTOpbIE
HE0OXOIMMO PENIUTh
IUIA €€ TOCTUKEHUS,
JIOTTyCKast
HE3HAYUTEILHEIE
HETOYHOCTH

B coBepuieHcTBE yMeeT
NPOBOJIMTH aHAITU3
MIOCTaBJIEHHO LIeNu 1
tdhopmynmpyer
COBOKYITHOCTh
B3aNUMOCBA3aHHBIX
3aj1a4, KOTOpbIe
HEOO0XOIUMO PEIINTh
JUISL €€ JIOCTHIKEHUS
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KO)I KOMIICTCHIIMH

Kon u HanmeHOBaHUE
pe3yabTata 00y4eHUs
0 TUCIUTUTNHE

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYEeHUS

1-2

3

4

5

3

4

5

6

7

Bnaners (YK-2.1. B1):
HaBBIKAMH TIPOBOJTUTH
aHAJIM3 OCTaBJICHHOM
Led 1 GopMyITupyeT
COBOKYITHOCTb
B3aHMOCBSI3aHHBIX
3aj1a4, KOTOpbIC
HEOOXOMMO PELIHTh

He Bnaneer HaBbIKamMu
MIPOBOAUTH aHAJIH3
MOCTaBJIEHHOH LIeNu 1
thopmymHpyer
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3aj1a4, KOTOpbIC
HEO00XOMMO PELIHTb
IUTSL €€ TOCTHKCHHS

Bnaneer HaBbIKaMu
MIPOBOAUTH aHAJIH3
MOCTABJIEHHOH LeNu 1
bopmynupyeT
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3aj1a4, KOTOpbIC
HEOOXOMMO PEILIHTh
IUISL €€ TOCTHIKCHHS,

YBepeHHO BiajeeT
HaBBIKaMHU MIPOBOAUTD
aHaJIN3 MOCTaBICHHOM
ey u GopMyIupyeT

COBOKYITHOCTb
B3aHMMOCBSI3aHHBIX
3aa4, KOTOpBIC
HEOOXOIUMO PEUINTh
IUIS €€ TOCTYOKEHHS,

B coBepiieHnctse
BJIajieeT HaBBIKaMH
MIPOBO/INTH aHAIH3

HOCTaBJICHHOM 1IN U
(dhopmynmpyet
COBOKYITHOCTb

B3aHMOCBSI3aHHBIX
3aj1a4, KOTOpbIC

HEO00XOMMO PELINTh

JTOITyCKast PsiT OITHOOK JIoTycKast JUTSL €€ TOCTHXKCHUS
JUTSL €€ TOCTHOKCHHS y P Y
HE3HAYUTEIILHBIC
ONTUOKH
YK-2.2. JleMoHCTpHpYeT JlemoHCcTpHpyer
Bribupaer 3uate (YK-2.2. 31): HemoHcTpHUpyeT PHPY MCYEPIBIBAIOIINE
o He 3Haer kak BbIOUpaTh JIOCTATOYHBIC 3HAHUS O
ONTUMAJIBHBIA  CHOCO0 | Kak BBIOUPATH . OT/CIIbHBIC 3HAHUS O 3HAHUS O BBIOOpE
o ONTUMAIILHBIN CIIOCO0 BBIOOPE ONTHUMAILHOTO
pelieHus 3a7ad, WCXOMAs | ONTHMAJbHBIA CIOCO0 BBIOOPE ONTUMAIBHOTO ONTUMAJILHOTO CIIoco0a
pelIeHus 3aa4, HCXOIS croco0a pernreHus
u3 AMCIOIINXCS | PEIICHUS 3amad, crioco0a penreHus peuIeHus 3a1a9, HCXOsI
13 UMCIOIIUXCS 3a7a4, HCXOMs U3
pecypcos U | UCXOIs u3 3a1a4, NCXOs U3 U3 UMCIOIIUXCS
N pecypcoB u HUMEIOIINXCS PECYPCOB U
OTpaHUYCHUH AMEIOIIUXCS PECYPCOB . AMEIOIIUXCS PECypCOB U - peCypcoB u
OrpaHUYCHUHA OTpaHUYCHUH, pecypChl

U OrpaHUYeHu i

OrpaHUYEHUI

1 OrpaHUYCHUSA

OTpaHUYEHUH, pecypChl
U OTpaHHYCHUS

Ymere (YK-2.2. V1)

He ymeet BeIOUpaTs

Ymeer BHIOUpaTh
ONTHMAJIBHBIN c1IOCO0

YMeeT BEIOMpaTh
OTNITUMAJBLHBIN CIIOCO0

B coBepuieHcTBE y™meeT
BBIOMpATh

BBIOMpATH " pelIeHus 3a/1a4, UCXOs .
. ONTUMAJIBHBII CII0CO0 pENIeHus 3a71a9, UCXOIS ONTUMAJIBLHBIN CIIOCO0
ONTUMAJIBHBIN  CITIOCO0 W3 UMEIOLINXCS
pelIeHus 3a51a4, UCXOs W3 UMEIOIINXCS pENIeHus 3a71a9, UCXOMIS
pereHus 3aad, PECYPCOB U
W3 UMEIOLINXCS N peCypcoB u W3 UMEIOIINXCS
HUCXOOs u3 OTpaHWUYEHUH, TOTyCKast N
PECYPCOB U OTpaHWYCHUH, TOTyCKast pecypcoB u
HAMEIOIIUXCS PEeCypCoB . 3HAYUTENbHEIE o
9 OTpaHHYEHUI HE3HAUYNTEILHBIE OTpaHUYEHUH, PECYpPCHI
U OTpaHUYEHU i HETOYHOCTHU K
HETOYHOCTH Y OTpaHUYEHUS
MOTPEIIHOCTH
Bnanmets (YK-2.2. Bl): He BnaneeT HaBBIKaMHU Bnaneer HaBBIKaMu YBepeHHO BiajieeT B coBepiieHcTBe
HABBIKAMH  BBIOMPAThH BBIOMpPATH BBIOMPATH HABBIKAMH BBIOUPATH BJIaJceT HaBBIKAMH

OIITUMAJIbHBIA CIIOCO0
peteHus 3a71ad,
HUCXOMS u3

OIITUMAaJIbHBIN CII0CO0
peLieHust 337124, UCXO/Is
W3 UMEIOLHXCS

OIITHUMAaJIbHBIN CII0CO0
peLIeHUsE 337124, UCXOJIs
W3 UMEIOLHXCS

OIITUMAJIbHBIN CIIOCO0
PpeLICHUS 33124, UCXOIsI
13 UMEIOLIUXCS

BBIOMPATH
ONTHUMAJIbHBIN CII0CO0
pelIeHus 33124, UCXOJIsI

23




KO)I KOMIICTCHIIMH

Kon u HanmeHOBaHUE
pe3yabTata 00y4eHUs

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYEeHUS

O JIMCIUILTHHE 1-2 3 4 5
1 3 4 5 6 7
HMEIOIIUXCA PECYPCOB PECypcoB u PECypcoB u Pecypcos u U3 IMEIOIIUXCSI
¥ OrpaHUYEHHiT OrpaHUYEHHT OTpaHMYEHHIl, PECYpChl | OTpPaHMYEHHIL, PECypChl pecypcos u

U OTpaHUYeHus,
JIOITyCKast PsiI OMIHOOK

U OTpaHUYCHHS,
JIOmyCKast
HE3HAYUTENLHEIE
OIIMOKHU

OTpaHUYEHUH, pecypcsl
1 OTPaHHYCHUS
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KO)I KOMIICTCHIIMH

Kon u HanmeHOBaHUE
pe3yabTata 00y4eHUs

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYEeHUS

O JUCIHUILTHHE 1-2 3 4 5
1 3 4 5 6 7
OIlIK-2. OIIK-2.1 Criocoben
Crocoben MPUMEHSTh
TIPUMEHSThH METOIBI
OCHOBHEIE HCCIICI0OBaHMMA
3aKOHBI U €CTECTBEHHBIX HayK
METOIBI JUTSL PELICHUS 3a/1a4
UCCIEIOBaHUI B o0nactu
€CTEeCTBEHHBIX npogeccuoHaNIbHOU
pod He 3naer Nwmeer OOHapyXuBaeT
HaYK JJIs JIESTeTbHOCTH
pelmeHns XapaKTePUCTHKH YaCTUYHBIC JIOCTAaTOYHOE
sanau (huznIecKux TIpeCTaBICHUS 3HaHUE OO0HapyXHuBaeT
N SIBIICHUN 1 0 XapaKTePUCTHK rirybokoe,
npodecCHOHATEHON
MPOILIECCOB, XapaKTePUCTHKA (busnueckux [I0JIHOE 3HAHUE
JIeATEITBbHOCTH 5
3uath (37): JIOTTyCKaeT X (puzmueckux SIBJICHUU U XapaKTePUCTHK
' OmuoOKH B SIBIIGHUU U IIPOLIECCOB. ¢busmueckux
OcHoBHBIE 5
Ha3BaHUH ITUX TPOIIECCOB, 3HaeT CMBICIT SIBIICHUU U
XapaKTePUCTHKH
. XapaKTePUCTHK, JIOTTyCKaeT JTUX MIPOIIECCOB.
(U3NYECKUX SIBJICHUM
1 TIPOLICCCOB OecropsII04HO, OIINOKH B XapaKTEPUCTHK, 3HaeT CMBICTT
p HEYBEPECHHO CMBICIIE ITUX 1910303020013 ITHX
M3JaraeT XapaKTePUCTHK, HM3MEpCHUSL. XapaKTePUCTHK,
MaTepHal, Win OecropsI09HO, IIpu oTBeTE 1910303020013
BOOOIIIE HEYBEPECHHO JIOITyCKaeT HU3MEpEHUsL.
OTKAa3bIBACTCS OT M3JaracT OTJCIBHBIC
OTBETa Marepuan HETOYHOCTHU
Ymers (V7): B VYmeer Ymeer, HO Ymeer
Onpenenstob COBEPILICHCTBE YaCTUYHO, JIOITYCKAET Psif MIPAaBUIBHO
XapaKTCPUCTHKH BIIaJICCT JIOITyCKast Psizt HE3HAYUTCIILHBI OTpeNeNiTh
(U3NYECKUX SBIICHUMA MPaKTUICCKUMHU (0)1117(s70) X OIIUOOK, XapaKTEPUCTHK
U TIPOLIECCOB HABBIKAMU U OnpeNeNnsTh OIpeNIeNATh U (PU3UYCCKUX
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KO)I KOMIICTCHIIMH

Kon u HanmeHOBaHUE
pe3yabTata 00y4eHUs

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYEeHUS

O JUCIHUILTHHE 1-2 3 4 5
1 3 4 5 6 7
Ha OCHOBE CpelcTBaMu XapaKTCPUCTHK XapaKTEPUCTHK SIBIICHUU U
TEOPETUIECKOTO OTpeIeIICHUs U HU3UUCCKUX 1 (PU3UUCCKUX MPOIIECCOB Ha
(3KCTIEpUMEHTATHLHOTO) XapaKTePUCTHK SIBIICHUNA U SIBTICHUU U OCHOBE
HCCIICIOBAHUS 1 PU3UIECKUX MIPOIIECCOB HA MIPOIIECCOB Ha TEOPETHIECCKOTO
SIBIICHUA 1 OCHOBE OCHOBE (9KcrIepuMeHTa
MIPOIIECCOB TEOPETUIECKOTO TEOPETHIECCKOTO JBHOTO)
(aKcTIepuMeHTa (9KcrIepuMeHTa HCCIICIOBAHUS
JILHOTO) JILHOTO)
HCCIICIOBAHHUS HCCIICIOBAHHS
He Brmageet YacTuuHo Xopo1io B
Buagets (B7): P
MPAaKTUICCKUMHU BJIaJICeT, BJIaJICCT, COBEPIIICHCTBE
MPAKTUICCKUMU
HABBIKAMU U JIOITycKast psizt JIoTycKast BJIaJCeT
HABBIKAMU U
CpeCTBAMI CpelcTBaMu OLIHOOK, HE3HAYUTEIILHBI MPAaKTUYCCKUMHU
Oli')[ N — OmpeeeHus MPAKTUICCKUMHU € onIMoKH, HABBIKAMU U
P XapaKTePUCTHKH HABBIKAMU U MPaKTUYECKUMHU CpeacTBaMu
XapaKTePUCTHKH
. (husnUecKux CpelcTBaMu HaBBIKAMU H OTpeIeIICHUs
(U3NIECKUX SBIICHUN .
SIBIICHUN U OTIpe/IeIICHUs CpencTBaMu XapaKTePUCTHK
1 TIPOIIECCOB Ha
OCHORE MIPOIIECCOB XapaKTePUCTHK OTIpeIeIeHUs 1 (PU3UIECKUX
7 PU3UIECKUX XapaKTePUCTHK SIBIICHUU 1
TEOPETUIECKOTO .
SIBIICHUIA 1 1 (PU3UUECKUX MIPOIIECCOB
(3KCTIEpUMEHTATHHOTO) N
MIPOIIECCOB SIBIICHUH U
HCCIICIOBAHUS
MIPOIIECCOB
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