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1. Hesu u 3a71a4M 0CBOEHMSI TUCUUTIMHBI

Ilenb OCBOEHHS IUCUMIUIMHBI - CO3AAaHUE y OOYYAIOUIMXCS OCHOB JIOCTATOYHO IIMPOKOH
TEOPETUYECKON MOATOTOBKU B 00JIACTH (PH3UKH, TIO3BOJIAIONICH OPUEHTHPOBATHCS B IIOTOKE HAYYHOU
U TEXHUYEeCKOH uHpopManuu U oOecrneuyuBarollell UM BO3MOXHOCTb HCIIOJIB30BAaHUS HOBBIX
(GU3NYECKUX IPUHILIUIIOB B TEX O0JIACTSIX TEXHUKH, B KOTOPBIX OHU CHEIUATH3UPYIOTCS.

3aza4yy TUCLHUIUIHHBI

¢dopmupoBanue y o0yyaromuxcs Hay4HOI'0 MBIIUICHUH 51 COBPEMEHHOTI'O
€CTECTBEHHOHAy4YHOI'0O MHPOBO33PEHMs, B YAaCTHOCTH, IPABUIBHOIO IIOHMMAaHUSA TIPaHULL
NPUMEHUMOCTH PA3JIMYHBIX (U3UYECKUX IOHATUH, 3aKOHOB, TEOPUH M YMEHHUS OLIEHUBAThH
CTENEHb JOCTOBEPHOCTH PE3YJIBTATOB, IOJYYCHHBIX C IOMOLIBIO DKCIEPUMEHTAIbHBIX WIIHU
MaTE€MaTU4YECKUX METOA0B UCCIIECIOBAHUS;

YCBOEHHE OCHOBHBIX (DU3MUYECKUX SBJICHUN M 3aKOHOB KJIACCUYECKON U COBPEMEHHOM (DU3HKH,
METOA0B (PU3NIECKOTO HCCIICOBAHUS;

BbIpabOTKa y OOYy4YarolIMXCs MPUEMOB M HABBIKOB PEIICHUS KOHKPETHBIX 33734 U3 Pa3HbIX
obmacTeil (PU3UKH, TOMOTAIOIINX CTY/ICHTaM B aJbHEUIIEM pelaTh HHXEHEPHBIC 3a1a4H;
BbIpaboTKa y 00yyaroImuxcs HayaJlbHBIX HABBIKOB IPOBEJCHUS 3KCIIEPUMEHTAIBHBIX HayYHbIX

HCCIIEIOBAaHUM pa3aM4HbIX (PU3HUECKUX SIBICHUN U OLIEHKH [TOTPEIIHOCTEN U3MEPEHUH.

TCXHOJIOTHH,

2. Mecto nucuunimibl B crpykrype OIIOII BO

JlucuunianHa OTHOCUTCA K TUCHUIUIMHAM 00s13aTenbHOM yactu brioka 1 yueOHoro miaHa.
Heo0OxoauMbpiMu yCIIOBUSIMU IJI1 OCBOSHUS AUCIUILTUHBI SBIISIOTCS:

3HaHUWE OCHOBHBIX 3aKOHOB MATEMAaTHYE€CKOM JIOTMKM, HAMPABICHUS Pa3BUTHUS TEXHUKH U

YMeHHsI HCTOJb30BaTh COBPEMEHHBIE HW3MEPUTENbHBIE M TMPOTPaMMHBIE CPEICTBAa B CBOECH
npodeccnoHaNbHOM e TENbHOCTH,

Bnanenue Merogamu u mpueMamu penieHus COBPEMEHHBIX MPodeCcCHOHATBHBIX 3a/1a4.
JlucuuniamHa CIyKUT OCHOBOM ISl OCBOCHMSI TUCUMIUIMH: TeopeTnueckas MexaHuka, ConpoTUBIEHUE

MaTepHualoB U Jp.

3. Pe3yJ'II)TaTbI oﬁyqemm Mo JTMCHMIIJIMHE

Hpouecc HU3YUCHUS NJUCHUIIJIMHBI HAIIPABJICH HA (I)OpMI/IpOBaHI/Ie CJIICAYIOIUX KOMIIETEHITHM:

Ta0muma 3.1

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIMHU

Koz u HaumeHoBaHMe
WHIUKaTOpa
JOCTIDKEHUS

komnereHmy (MAK)

KOH 1 HAUMCEHOBAHUE pE3yJIbTaTa 06y‘leHI/IH 10 JUCIHMIIINHE

YK-1. Cnocoben
OCYIIIECTBIISATH TIOHCK,
KPUTHUYECKUM aHaIu3
1 CHHTE3
nHpOpManny,
MIPUMEHSTH
CUCTEMHBIH OAXO0J
JUISL pelIeHus
MIOCTaBJICHHBIX 3aJa4

YK-1.1.
Ocymectiser BBIOOp
aKTyaJIbHBIX
poccuiickux u
3apyOEIKHBIX
HUCTOYHHKOB, a4 TaK XK€
TTONCK, cbop "
00paboTKy
nHpOpMaNuHy,
HEOOXO0IUMOIT
pemeHus
TIOCTABJICHHOH 331241

TS

3uatp (31): BBHIOOp aKTyaIbHBIX POCCHHCKMX U 3apyOeKHBIX
HUCTOYHHMKOB, a TaK >e€ IOHCK, cOop M 00paborky uHpopmannwy,
HEOoOXOAMMOH JUIsl pEIICHHUS TIOCTaBJICHHON 3a/1a41

Ymers (Y1): ocymecTBisATh BBHIOOpP aKTyalbHBIX POCCHHCKUX U
3apyOeXHBIX MCTOYHHKOB, a TaK J>e€ IIOMCK, cOop U 00paboTKy
nHpOpMannN, HEOOXOAUMOM IS PEIICHHUS IIOCTABJICHHON 3a1aun

Bnagers (Bl): HaBBIKaMH Kak OCYNIECTBISATH BBIOOP aKTyalIbHBIX
POCCHICKMX M 3apyOEXHBIX HMCTOYHHUKOB, & TaK K€ TOHWCK, cOoOp H
00paboTky uHpOpMAIUU, HEOOXOAUMON ISl PEUIeHUs] TOCTaBIeHHON
3a1aun

YK-1.2.
Cucremarusupyer u
KPUTHUYECKH
aHaIN3UPYEeT
nHpopmauuio,
HIOJTyYCHHYIO u3

3Hath (32): KaKk CHCTEMATH3UPOBaTh W KPUTHYCCKH AHAIM3HPOBATH
nH}pOopMaNuIo, OJyYSHHYIO U3 Pa3HbIX HCTOYHUKOB, B COOTBETCTBUH C
TpeOOBaHUSIMU U YCIOBHSIMH 331a4H

Ymers (Y2): cucremartu3upoBaTh M KPUTHYECKH aHAJIM3MPOBATh
nH(popManuIo, MOJYYSHHYIO U3 pa3HbIX HCTOYHHKOB, B COOTBETCTBHH C
TpeOOBaHMSIMHY U YCIOBUSIMU 3aJ1a91




Pa3HBIX HCTOYHUKOB, B
COOTBETCTBHHU c
TpeOOBaHUAMHI u
YCIIOBUSIMU 3a1auH

Brnagers (B2): HaBBIKAMH CHCTEMAaTH3HpPOBATh W  KPUTHIECKU
AQHAIM3HPOBATh MH(OPMALHUIO, TTOJIYICHHYIO U3 Pa3HBIX MCTOYHHUKOB, B
COOTBETCTBHH C TPSOOBAHHUAMH U YCIOBUSMH 331291

VYK-1.3. Hcnonssyer
METOJIMKH CHCTEMHOT'O
M0JIX0/1a MIPU PEILICHUN
MIOCTABJICHHBIX 3a/1a4

3uatp (33): MeToaMKy
MIOCTaBJIEHHBIX 3a]a4

CUCTEMHOIo moaxoda IIpd  PCIICHUU

Ymerp (V3): HCIONB30BaTh METOJUKH CHCTEMHOTO TMOAXOJA TIPU
pelIeHUH MOCTaBJISHHBIX 3a7a4

Brnanets (BB) HaBbIKaMH HCIIOJB30BaTh MCTOAUKHW CHCTCMHOI'O
noaxoJia nmpu peueHuur rMoCTaBJICHHBIX 3a4a4

VK-2. Cnocoben
OTIPENICIATh KPYT
3a/a4 B paMKax
MOCTaBJICHHOM LIEIHU U
BEIOMpATH
OITHMAaJIbHBIE
CIOCOOBI UX
PpeIIeHHs, UCXOIS U3
JENCTBYIOILUX
MIPABOBBIX HOPM,
HAMETOIIUXCS
PECYPCOB U
OrpaHUYECHUN

VK-2.1. IlpoBoaut
aHaJIu3 [MOCTaBICHHOM
ey u GopMyIupyer
COBOKYITHOCTB
B3aHMOCBSI3aHHBIX
3ama4, KOTOpBIe
HE00XOAUMO PELINTh
JUISL €€ JIOCTHIKEHUS

3Hath (34): aHaNM3 MOCTABICHHON 1eNU U GOPMYIHPYET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33/1a4, KOTOpble HEOOXOAMMO pEIINTh Il €e
JOCTHKEHHSA

VYmerb (Y4): mpoBOOUT aHANHM3 MOCTABICHHON Lenu U (GopMysHpyeT
COBOKYITHOCTb B3aMMOCBSI3aHHBIX 337124, KOTOPBIE HEOOXOIUMO PEIIUTh
JUISL €€ TOCTHKCHUS

Bnagetr (B4): HaBblkaMHM MPOBOJUTH aHANIHM3 MOCTABICHHOW ILENTU H
(GhOopMyIHpPYeT COBOKYIHOCTh B3aWMOCBSI3aHHBIX 3a7[ad, KOTOPBIC
HE0OXOIMMO PEIINUTH JJIS €€ TOCTHKEHUS

YK-2.2.

Brioupaer
ONTUMAaJIBHBIN CTIOCO0
pereHus 3aaad,
UCXOJIS U3
HUMEIOIIIXCS PECYPCOB
U OrpaHUyYeHUu i

3uath (35): Kak BBIOMpAaTh ONTUMANbHBIA CIIOCOO pELICHUS 3ajad,
HCXOJIs M3 IMEIOLINXCSI PECYPCOB U OTPAaHUYCHUI

Yumers (V5): BBIOUpaTh ONTHUMANBHBIN CIIOCOO pEIleHHs 3a/1a4, UCXO/IS
U3 UMEIOIUXCS PECYPCOB M OPaHUYEHHIMA

Briagers (B5): HaBbIKaMu BBIOMpPATh ONTHMAJBHBIH CIOCOO pEIICHHS
3a[a4, HCXOsI U3 UMEIOIINXCS PECYpPCOB M OTPaHUICHU I

OIIK-1. Cocoben
MIPUMEHSTh
€CTECTBEHHOHAYYHbIE
U OOLIEHHIKEHEPHbBIE

OIIK-1.1. [TpumeHnsieT

3uath (36): MeToabl JHMHEWHOW anreOpsl U MaTeMaTHYeCKOro aHalu3a
JUI PCIICHUS ypaBHEHH, OIMUCHIBAIOIINX OCHOBHBIC (u3ndyecKue
TIPOTIECCHI

SHAHMAL. METOILI ecrecTBeHHOHay4yHble | YMerh (VY6): NOpUMEHATh  METOABI  JHMHEHHOW — anredpsl |
> a 3HAHUS B MATCMATUYCCKOTO aHaJim3a IJIsd peIHeHI/IH ypaBHEHHﬁ, OIIMCBIBAOUIUX
MaTeMaTHYECKOTO .
npoQeCcCHOHATBHOM OCHOBHBIC (PU3MIECCKHE TPOIIECCHI
aHajau3a u
MO/JICJIMPOBAHUS B ACATCIIBHOCTH Bnagers (B6): mMeTomamMu JMHEHHOW anreOpbl W MaTeMaTHYECKOTO
npodeccuoHaIbEHOM aHanuM3a ISl PElICHWS YPAaBHEHWH, ONHUCHIBAIONIMX OCHOBHBIE
JEATETLHOCTH (u3nIecKue MPOIECcCh
4, O0beM AUCHUNINHBI
OOmwmit 00beM OUCHUIIIMHEI COCTABILET 9 3aUETHRIX eQUHHUL], 324 JacoB.
Tabmuma 4.1.
AyIUTOpHBIE 3aHATHA/KOHTaKTHas paboTa,
dopma
®opma Kypc/ yac. CamocTrosTenpHas .
HpOMe)KyTO‘-IHOI/I
o0yueHus CEMECTp [Ipaktnueckne | JlaGopaTtopHsie pabora, gac.
Jlexkun aTTecTaluu
3aHATUA 3aHATUA
ouHas 1/2 18 18 18 54 3a4eT
oyHas 2/3 18 18 18 54 3a4eT
ouHas 2/4 16 16 16 60 DK3aMeH




5. CTpyKTypa M coJep:KaHue JUCHUIINHBI

5.1. CtpykTypa IUCHUTIIIUHBI.
o4yHas popma o0yuenus (OPO)

Tab6muma 5.1.1

CTpyKTypa JUCIUILINHBI

AynuTOpHBIE 3aHATUS,

Jac.
| 0| B | g | Qome
HaumenoBanue paznena JL Ip. Jla6. ' '
paszena
1 Kypc 2 cemecT]
YK-1.1. | BompocoB k
VKI1.2. KOJIJIOKBUYMY
VKI1.3. o  pasfeny
1 Om3HUecKrue OCHOBBI MEXaHUKHI 9 9 9 27 54 VK21 | «Ousmueckne
VK-2.2. | ocHOBHI
OIIK-1.1. | MexaHUKN»
Kommnexr
VK-1.1. | BompocoB K
VK1.2. KOJJIOKBUYMY
2 MornekyssipHast Gpusrka u 9 9 9 27 54 YK1.3. mo  paszaeny
TepMOJMHAMHUKA YK-2.1. | «Monekymsip
YK-2.2. | Has ¢pusuka u
OIIK-1.1 | TepMoanHaMu
Kay
HUroro 3a 2 cemectp 18 18 18 54 108
2 kype 3 cemectp
VK-1.1. Kommnexr
VK], | BOTPOCOB K
VK13 KOJUIOKBHYMY
3 DNEKTPUIECTBO U MaTHETHU3M 18 18 18 54 108 YK-é 1 Mo  pasueny
VK22, «OnekTpuyec
OrK-1.1 | ¢ "
MarHeTHU3M»
HUroro 3a 3 cemectp 18 18 18 54 108
2 xypc 4 cemecTp
VK-1.1. | Kowmmmiekr
YK1.2. BOIIPOCOB K
4 BonHoBast onTrka 8 8 8 12 36 YKI.3. KOILTOKBHYMY
YK-2.1. | no pa3zzmeny
YK-2.2. | «BomHoBas
OIIK-1.1 | onrtuka»
VYK-1.1. | Kommiexr
YKI1.2. BOIIPOCOB K
5 KsanToBas ¢pusmka 8 8 8 12 36 YKI.3. KOILTOKBHYMY
VYK-2.1. | nmo pa3zmeny
VYK-2.2. | «KBanroBas
OIIK-1.1. | Juzukay
Komnnekr
OKk3aMeH - - - 36 36 BOIIPOCOB K
9K3aMeHy
Hroro 3a 4 cemectp 16 16 16 60 108
Hroro: 52 52 52 168 324

5.2. Coneprxanue TUCHUTUIHHEIL.

5.2.1. Coneprxanue pa3aenoB JUCHUIUIUHBI (TUJAKTUUECKUE SIUHUIIbI).

Paznen 1. ®usnuyecKkye OCHOBLI MEXAaHUKH.
Tema 1: Beenenue.




[Ipenmer wu3yuyenus ¢usukd. MeToapl (PU3MUYECKOTO HCCIENOBAHUSA: OIBIT, TUIOTE3a,
HaOmoneHue, (QyHAaMeHTaJdbHas Teopus, OKcrepuMeHT. @OOpMbl CyIIECTBOBAHUSA MAaTEpUU:
IIPOCTPAHCTBO, BPEMS, ABUKEHUE U B3aUMOJICHCTBHUE.

[IpeameTr KnacCMYECKO MEXaHMKHM — OINHUCAHME MEXAaHWYECKOIO0 COCTOSIHUSI MAakKpoTel,
IIEpEMELIAIOIIUXCS CO CKOPOCTBI0 MHOI'O MEHbIIEW CKOpOCTU cBeTa. DyHIaMEHTaIbHBIE MOJEIbHbIE
O00BEKTHI KJIACCHYECKON MEXaHUKH — MaTepuaibHasi TOUKa, aOCOIIOTHO TBEPAOE TEIO.

Tema 2: KunemaTnka MaTepuaJIbHOM TOYKHM M a0COJIIOTHO TBEpAOIo TeJa.

KunemaTnyeckre XapakTepUCTUKN MEXAHUYECKOTO JIBU)KEHUS, IPEJCTABICHHbBIE B BEKTOPHOMN
U KOOPIMHATHOW (hopMax: paguyc-BEKTOP W KOOPJIMHATHI, EpEMEIIEHHE U MPUPAIICHUE KOOPHHAT;
CKOpOCTb, YCKOpPEHME M HMX MpPOEKIHH Ha OcH KoopauHar. EcrecTBeHHble (TpaeKTOpPHBIE)
KMHEMaTUYECKUE  XapaKTepUCTUKM: AYyroBas KOOpPAMHATa, IyTh, CKOPOCTb, HOPMAJIBHOE,
TaHN€HUUAJIBHOE U MOJIHOE YCKOPEHUS.

CpenHsisi CKOpoCTb, MOJLYJIb CPEJIHEN CKOPOCTH.

Kunematnka JBUKEHHS MaTepHAIbHONM TOYKM B TIOJE€ CHIIBI TKECTH (ypaBHEHUSA
PaBHOYCKOPEHHOTI'O JABM)KEHUS).

KuHemaTuka OTHOCUTENIBHOTO IBUKEHHUSL.

AOCOIIOTHO TBEPIOE TEJIO KaK MOJICIBHBI OOBEKT MEXAaHUKH. YTJIOBBIE KHMHEMATHYCCKHE
BEJIMYUHBI: BEKTOP 3JEMEHTAPHOr0 YIJIOBOI'O MEPEMEIICHUS, YIJIOBasi CKOPOCTh, YIIOBOE YCKOPEHUE.
CBs13b YIJIOBBIX U JIMHEWHBIX KHHEMAaTUYECKUX BEJIUYHH.

Tema 3: OcHOBHBIE 3AKOHBI ITHHAMMKHN MATEPUAJIbHON TOYKH.

3akonel HploTOHA — TeopeTHdeckas MOJENIb CYIIHOCTHBIX OTHOIIEHWW W CBsI3ed B
MexaHudyeckod cucteme. Cuia Kak BEKTOpHAas Mepa B3aWMOJCHCTBUS; MHEPTHAs Macca Kak Mepa
MHEPTHOTO CBOMCTBA Tena. [IprHIMI HE3aBUCUMOCTH B3aUMOICHCTBUM.

Cunbl B MeXaHUKe Kak (DYHKIMHM OTHOCHUTEJIBHOTO MOJIOXKEHHS M OTHOCHUTENIBHOW CKOpPOCTH:
IpaBUTALlMOHHASI CUJIA U CUJIA TSKECTH, BEC, CHJIa YNPYrocTH (3akoH ['yka), cuia cyxoro M BSI3KOTO
TPEHHUS.

JluHamuueckoe ypaBHEHME JBM)KEHHUS - COBOKYITHOCTh BTOPOro 3akoHa HbloToHa M mpuHIuna
HE3aBUCUMOCTH JBWXEHMs. [IoHSATHME O COCTOSSHUM MEXaHMYECKOM CHCTEMBI: I1apaMETpHI,
JUHAMHAYECKHE IIEPEMEHHBIE U IEPEMEHHBIE COCTOSIHUS MEXaHUYEeCKOM cucteMsl. [IpenckasarensHas u
O0BSICHUTENIbHAS (PYHKIUU MEXAHUKH.

[IpeoOpazoBanusa  l'anunes,  uHBapuaHThl  npeoOpazoBanuil  lamwies.  [lpuHnun
OTHOCUTENBHOCTH ["anues.

Tema 4. 3akoHbI COXpaHEeHUSI MMILYJIBCA 1 MeXaHUYeCKOH IHePruu

Hmnynbe MaTepualbHOM TOYKM M CHUCTEMBI MaTepUalbHBIX To4yek. Teopema 00 M3MEHEHUH
HMITYyJIbCa. 3aKOH COXpPaHEHHMsI umImyJibca. LIeHTp mMacc m neHTp TsKkecTH. [[BHykeHHMe LeHTpa macc.
VYipyroe u HEyNpyroe CTOJKHOBEHUS.

PabGora cunbl u MomHOcTh. KuHernueckas sHeprusi MaTepuaibHOW TOUYKHM M CHCTEMBI
MaTepHalbHBIX ToueK. Teopema 00 N3MEHEHUN KHHETUYECKON SHEPTUH.

[ToreHunanpHOE MOJIEe, KOHCEPBATUBHBIE U TUCCUINIATUBHBIEC CUJIbL. [loTeHIMaNIbHas SHEPTUS U
KOHCEPBATUBHBIE CUJIBl. 3AKOH COXPAaHEHUS MEXaHMUYeCKON »Hepruu. KoHcepBaTHMBHBIE CHUCTEMBI U
3aKOH COXPaHEHUs SHEPTHH.

Tema 5. /luHaMuKka BpaliaTeJIbHOTO ABHKEHUS] U 32KOH COXPAHEHHUSI MOMEHTAa HMITYJIbCA.

MoOMEHT HMMIyJabCca M MOMEHT CHJIbl MAaTEpPHAIBHOW TOYKH OTHOCHUTEIBHO IIOJIFOCA U OCH
BpamleHuss. MOMEHT mapbl CWJI. YpaBHEHHE MOMEHTOB. 3aKOH COXPAaHEHHMs MOMEHTA MMIIYJbCa
MaTepHaIbHON TOYKHU. TAroTeHNE. DIEMEHTHI TEOPUU TTOJIS.

JluHamuKka BpallaTelbHOrO JBWKEHUS TBEPAOrO Tela OTHOCUTEIBHO HEMOJBMKHON OCH.
MowmeHT uHepuuu TBepaoro tena. Teopema llrelinepa.

Kunerndeckass sHeprusi BpallaroIIerocss TBepAaoro tena. KuHernueckas sHeprusi Tena IpH
IIJIOCKOM JBH)KEHUHU.

Tema 6. Ji1eMeHTbI MEXaHUKH KUAKOCTEH.



JlaBneHue B JKHIOKOCTH M rasze. YpaBHEHUE HEPa3pbIBHOCTH. YpaBHEHHE bepHymm u
ciencTBre U3 Hero. BsizkocTs. Meroabl onpeneneHus BI3KOCTU. JIBUKEHUE Tell B JKUJKOCTSX.

Tema 7. Mexanu4eckue KoJie0aHUSI H BOJIHBI.

[lepuonnueckoe KosebaTenbHOoe JBUKEHHUE. Kunematnueckue XapaKTEPUCTUKU
rapMOHUYECKOTO KOJIe0aTeTbHOTO ABHKCHHS.

Huddepennnansupie ypaBHEHUS! CBOOOIHBIX, 3aTyXAIOMIUX U BBIHYKICHHBIX KOJeOaHUN U UX
perieHre. XapakTepUCTHUKU KOJIeOATENbHBIX CUCTEM: COOCTBEHHAs YacTOTa, KOA((MUIIHEHT 3aTyXaHHs,
JEKPEMEHT 3aTyXaHus, J0OPOTHOCTh KoyiebaTenbHOI cucteMbl. Pe3oHanc. ABTOkose0aHusl.

BouiHbI, UX OCHOBHBIE THUIIBI U XapaKTEPUCTUKU. BonHOBOE ypaBHEeHuWE. ['pymnmoBas CKOPOCTb.
CBs13b rpynmnoBoi U (Ha30Boi ckopocTeil. JHeprus BosHbl. OOpa3oBaHUE CTOSYUX BOJIH.

Paznea 2. MoJsiekyJsipHasi pu3uKa 1 TEPMOAMHAMUKA

Tema 1. OcnoBHbie nosnoxkennss MKT.

JluHaMM4ecKUid, CTaTUCTUYECKUM U TEPMOJUHAMUYECKUA METOAbl ucciaenoBaHus. OCHOBHBIE
MOHATHSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU: aTOM, MOJIEKYJIa, KOJIMYECTBO BEIIECTBA, IOCTOSHHAs
ABorasipo, MOJIsIpHasi Macca, MOJISIpHbIN 00beM. O1ieHKa pa3MepoB U Macc MOJIEKYJI.

TepMoaMHAMHUYECKUE CHUCTEMBI, MapaMeTpbl, IPOLECChl. TepMOJMHAMUYECKOE PaBHOBECHE.
HyneBoe Hauano TepMoauHaMHMKH. AOCONIOTHAas TemIlepaTrypa. YpaBHEHHE COCTOSIHUS HIEaTbHOIO
raza (ypaBHenue Knaneilpona - MenneneeBa). ['azoBbie 3akonsl (boing-Mapuorra, ['eii-Jltoccaka,
ABorajipo, JlanbTona).

Tema 2. MoJieKkyJsipHO-KHHETHYECKasi TeOPHsA MIeaJbHOr0 ra3a M 3JIeMeHTbI
CTATHCTHYECKOI (PU3MKMH.

OcCHOBHOE ypaBHEHUE KHUHETHYECKOW Teopuu wujeanbHoro rasza. IloctosHnas bosibimana.
MonekynsIpHO-KUHETUUECKOE HCTOJKOBAHUE [JABJIEHHUS U TEMIIEPATypbl; METOABl H3MEpPEHUs
TEMIIEPATypBhI.

W3mepeHne CKOpOCTH MOJIEKYJ METOIOM  MOJEKYJSApHBIX Iy4ykoB, onblT [llrepHa.
Pacnpenenenne Maxkcgenna. bapomerpuueckast popmyina. Pacnpenenenue bonbimana.

Tema 3. IlepBoe Ha4aJI0 TEPMOAHHAMHKH.

[lepemMeHHbIE COCTOSIHMSI TEPMOJMHAMUYECKONW CHUCTEMBI, IapaMeTpbl CUCTEMBl. BHYTpeHHsIs
JHEPTrUs TEPMOJANHAMUYECKON CUCTEMBI.

B3aumoneiicTBue TepMoauHaAMHYECKMX cucTeM. Termiota W pabora Kak crocoObl oOMeHa
sHeprueit Mexnay ¢usnueckuMmu cucteMamu. IlepBoe Havano TepMoaMHAMHMKH. BeuHblll aBUraTenn
MIepBOro poja.

ITpuMeHeHne nepBOro Havajla TEPMOJMHAMHUKU K H30IpoleccaM. TemmoeMKkocTu. Y paBHEHHE
Maiiepa. AnraGaTHBIN U TOJUTPOIHBIN MPOIECCHI.

Tema 4. Bropoe u TpeTbe HaYa/1a TEPMOANHAMHKH.

OOpatuMbple U HEOOpaTUMBbIE MPOLECCHl. DHTPONUS, TEPMOJMHAMHYECKOE OIpe/eeHHe
sHTponuu. HepaBencrBo Kiaysuyca. M3menenue sHrpornmu. TeruioBele Mammubl. [{uxn Kapho.
Tepmuueckuit KIIJI nukina Kapno. Teopema Kapno. Beunslii gsurartens BTOporo pozna. Teopema
Hepncra-I1nanka.

Tema 5. SIBy1eHust nepeHoca.

CpenHee 4YHCIIO CTOJKHOBEHMH U CpelHsAs JJMHA CBOOOJHOTO MpoOera MOJEKYyI.
TennonpoBonnocts. uddys3usa. Buyrpennee Tpenue (BI3KOCTb)

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

VYpaBHenne Ban-nep-Baansca.OkcnepumeHTanbHble W30TEepMBl.  KpuTudeckne mnapameTpsl.
Ananus nzorepMm Ban-nep-Baanbca. BHyTpeHHsIs dDHEPIHs peanbHOro rasa.
Pa3neu 3. DiiekTpru4ecTBO 1 MATHETU3M

Tema 1.9J1eKTpOCcTATHYECKOE T10JI€ U €r0 HANPSAKEHHOCTb.

3akoH KysoHa. DnekTpocrarnueckas HOCTOsIHHAsL.

HanpskeHHOCTB 2JIEKTPOCTaTUYECKOTO NOJIA. JIMHMM HAaNpsHKEHHOCTH 3JIEKTPOCTATHYECKOIO
nosisg (cusoBele IMHKM). [IpuHIMN cyneprno3uuu 3nexkTpocraTuieckux nonueil. I[lone aunons. ITotok



BEKTOpa HampsbKeHHOCTH; Teopema OcrTporpaickoro - l'aycca ans  31€KTpPOCTaTHMUYECKOTO IO B
BaKyyMe.

[Torennman snekTpocTarndyeckoro mois. Pabora cun anekrpocrarudeckoro moisi. CBsi3b
MEXly HalIPSDKEHHOCTBIO M ITOTCHIIMAJIOM. DKBHIIOTCHIIMAJIBHBIE IOBEPXHOCTH. [IMpKysus BekTopa
HAIIPSKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIA.

Tema 2. I[IpoBOAHUKH M TUNIEKTPUKH B JTEKTPOCTATHYECKOM I10JI€.

Pacnipenenenue 3apsa0B B MPOBOJHUKAX. DKBUIIOTEHLIUAIBHOCTh MIOBEPXHOCTH IPOBOJHUKA.
OnexTpocTaTudecKas NHIAYKIUS.

ONEKTPOEMKOCTb.  DJIEKTPOEMKOCTh  YEAMHEHHOIO  IPOBOJHHUKA.  DJIEKTPOEMKOCTb
yenuHeHHoro 1mapa. KoHaeHcaTopsl. OJIEKTPOEMKOCTb Pa3JIMYHBIX THUIIOB  KOHJEHCATOPOB.
CoennHeHne KOHAEHCATOPOB. DIIEKTPOEMKOCTh YEIUHEHHOT0 3apsKEHHOr0 KOHIEHCaTopa.

Tunel nHUAAEKTPUKOB. JIMANEKTPUKM C TOJSPHBIMM M C HENOJSPHBIMM  MOJIEKYJIAMH.
[lonspuszanusa 1OUAIEKTPUKOB M ee BuAbl. KoiaumdyecTBEHHOE omMcaHue noJsIpu3anuu. BexTtop
noyisipuzoBaHHocTd  P. JludnekTpuyeckas — BOCIPUHMMYHMBOCTB  BellecTBa. JManexTpuueckas
IIPOHULIAEMOCTb CPEJIBI.

Bekrop snexrpuyeckoro cmenienus D. CerHeTosneKTpUKH.

I'pannusble ycinoBus uist BeKTOpoB £ u D Ha rpaHune pasziena IByX IUAIEKTPUUECKUX CPELl.

Tema 3. JHeprus 31eKTPOCTATHYECKOT0 MOJIS.

OHeprus CHCTEMbl 3apsJ0OB M YEIWHEHHOTO IIPOBOJHUKA. OHEPrus 3apsyKEHHOIrO
KOHJIEHCATOopa.

OHeprus 3apspKEHHOTO KOHJAEHcaTropa. ODHEprusl 3JjieKTpocraruyeckoro mois. OObeMHas
IJIOTHOCTH SHEPTUU.

Tema 4. IlocTOSIHHBIN 3JIEKTPUYECKHI TOK.

DNEKTPUYECKUH TOK U €r0 XapaKTepUCTUKU: IIJIOTHOCTh TOKA U CHJIa TOKA. 3aMKHYTas LIENb —
HE00X0IUMOE yCIIOBUE CYLIECTBOBAHUS ITOCTOSSHHOTO TOKA.

CropoHHHE CHIIBL. DNEKTPOABIIKYIAs cuia U HamnpsbkeHue. ConmpoTHBIIEHHE MPOBOIHHUKOB.
3akon Owma B umHTerpaipHoi u muddepeHmanpHoi ¢opmax. Pabora m MOIMHOCTE TOKa. 3aKOH
Jlxoyns - Jlenna. [lpaBuna Kupxroda 11t pa3BeTBIEHHBIX LENei.

OnexkTpuueckue TOKM B  MeTaliaXx, BakyyMe W rasax. Kiaccuueckas Teopus
3JIEKTPOIIPOBOIHOCTH MeTa/LIOB (ombIThl Manzensiitama u Ilananexcu, Ctioapra u Tonmena). 3akoH
Bunemana — ®@panna. Tpyanoctu kiaccuueckor Teopud. [IoHATHE O CBEPXIIPOBOAMMOCTH.

PaboTa BBIXOZa 3JEKTPOHOB M3 MeTala. DOMHCCUOHHbIE siBlIeHUs. KOHTakTHbIE SBICHUS U
TEPMORJIEKTPOHHAsA SMUccHsl. KOHTakTHas pa3HOCTh NOTEHIMAIIOB.

OneKTpuYeckui TOK B raszax. BosjbTammepHas XapakTepUCTHKa Ta30BOTO  paspsja.
CamocrosTenbHbIN ra3oBblid pa3psan. Tunsl caMocToATENBHOTO pa3psana. Ilnazma u ee cBoiicTsa.

Tema 5. MaruuTHOe MoJIe.

MaruutHoe mosie U ero xapakTepucTukd. OmnbITel Jpcrena M onbIThl Ammepa. JIunoabHbId
MarHUTHBIH MOMEHT KOHTYpa C TOKOM, OpOHMTaJbHBIH MarHUTHBI MOMEHT JJIEKTpOHa B aTOME.
Hanpasnenne BekTopa MHIYKIIMKM MAarHUTHOTO Ttouist B. JInHuM MarHuTHOM HHAYKUIWK B.

[TpyHIMI Cynepno3uIMKM MarHUTHBIX nojiei. 3akoH buo-Casapa - Jlamuiaca. MarautHoe nosne
MIPSIMOTO TOKa. MarHuTHOE 10JI€ B LIEHTPE KPyrOBOTO MPOBOAHUKA C TOKOM.

3akoH Awmmnepa. Hanpasnenue cunbel Amnepa. BsaumopeicTBue mNapajlebHBIX TOKOB.
MarsuTHas MOCTOsTHHAS.

JIBrokyniyecs: 3apsiibl 1 MarHuTHbIE osis. MarHuTHOe moje JABMKyluerocs 3apsaa. Cuia
Jlopenna. D¢ dext Xomna.

[Mupkynsauus BEKTOpa MHAYKLMU MarHuTHOro mnois B. Teopema o mupkynsnuu Bektopa B.
BuxpeBoii (HemoTeHIMAIBHBIN) XapaKTep MarHUTHOTO TOJst. MarHUTHBIE MOJIsE COJICHOMIa M TOPOUIA.

[ToTok BekTOpa MarHuTHOM MHAYKIMU. Teopema ['aycca s BeKTOpa MHIYKIIMM MarHUTHOTO
nons B.

Tema 6. DJIeKTPOMATHUTHAS HHIYKIIHS.



SBnenune snexTpoMarHuTHOM wuHAyKuuu. Omnbitel @Papanes. 3akoH Papazgess (3aKoH
3JIeKTpOMarHuTHOM uHaykuun). [pasumno Jlenna. Llupkynsiuns BUXpeBOro 3J€KTPUUYECKOTO MOJISL.

SBnenus camounnykuuu. MuayktuBHOCTH mpoBonHuka. JJC camounaykiuu. Toku mpu
pa3sMbIKaHUU U 3aMbIKaHUU 1ieny. B3aumuast nunaykuus. TpanchopMaTopsl.

OHeprust MarHuTHOro mois. PabGora cumel Ammepa. DHeprus W IUIOTHOCTh JHEPTUHU
MarHMTHOI'O IOJIS.

Tema 7. MarHuTHbIC CBOIiCTBA BellleCTBA.

Marneruku. Bektop HamaraumdenHoctd J. Teopema o numpkyisuuu Bektopa J. Teopema o
LUPKYJIALMU BeKTOpa HamnpsbkeHHoct MarHuTHoro mnonst H. Cesse B uw H. MaraurtHas
BOCIIPUMMYHUBOCTD U IPOHULIAEMOCTb U30TPOIHBIX MATHETUKOB.

VYenosus it BekTopoB B u H Ha rpanune pasaena 1ByX MarHeTUKOB.

Hua-, mapa- u ¢peppomaraetusm. Touka Kropu. MarHUTHBIN rHCTEpPE3HC.

Tema 8. YpaBuenuss MakcBeJjia A5 3JIEKTPOMArHUTHOTO MOJIS.

VYpaBHeHuss MakcBesuia B UHTerpajapHOi (opme. YpaBHeHUs MakcBemia AJisi CTallMOHAPHBIX
nonieil. YpaBHeHuss Makcpemia B auddepeHnnansaoi popme. YpaBHeHHss MakcBemia 1 HEKOTOPbIE
CIIECTBUS U3 HUX.

Paznen 4. BotHoBasi onTuka

Tema 1. UuTepdepenuusi cBera.

SBnenue UHTEpEpEeHITNH CBeETa, uHTephepeHIus IJIOCKO-TIOJISIPU30BAHHBIX
MOHOXPOMAaTHYECKUX CBETOBBIX BOJH. KOrepeHTHOCTb MCTOYHMKOB CBE€Ta, IPOCTPAHCTBEHHAs WU
BpeMEHHasi KOTE€PEHTHOCTh. MeToapl HaOmroAeHuss MHTepPEepeHH B ONTHKE (MHTephepeHIus B
TOHKHX IJIEHKaX, KoJjbla HetoroHa, uurepdepomerpsl). Ilpumenenue nurepdepeHnu B TEXHUKE.

Tema 2. ludpakuus cBera.

SABnenue mudpakuuu BoaH. ITpunnun [oireHca-@penens. Meron 30H @peHens. 30HHbIE
IUTACTUHKH.

Hudpakuus Ppaynrodepa Ha menu u 1udpakuroHHON pemerke. JnppakIMOHHBIN CHEKTp.
[Ipumenenne nUQpPakIMOHHON PEUIETKH KakK CIEeKTpanbHOro npubdopa. Judpakuus peHTTeHOBCKOIO
nznyyenus. ®opmyna Bynsda-bperra.

Tema 3. D1eMeHTHI reOMeTPHYECKOH ONTHKH.

OcHoBHbI€ 3ak0HBI ONTHKU. [IonHOE OTpakeHne.

3epkajna U UX OCHOBHBIE XapaKTePUCTUKHU. JIMH3bI U UX OCHOBHBIE XapaKTePUCTUKH. [Ipu3msl,
npUMeHeHHe Npu3M. LIeHTpupoBaHHbIE ONTHYECKUE cucTeMbl. Jlynma, MUKpPOCKOI, 3pUTeIbHas TpyoOa,
dbotoanmapar. ['ma3 kak omruueckuit mpubop. Paspemaroniasi crmocoOHOCTh ONTHYECKUX MPHOOPOB.
Abepparun (OrpenIHOCTH) JIMH3 U CIIOCOObI UX YMEHbIICHHUS.

Tema 4. PacnpocTpaHeHue cBeTa B BelllecTBe.

HopmaneHas u aHOManbHas JUCHEPCHU CBETA. OJEKTPOHHAs TEOpUsS JUCIEPCHH U
rorJIonieHus ceera. @a3oBas U rpyIIoBas CKOPOCTh CBETA.

[Tornomenune cBera, 3akoH byrepa- JlamOepra. CHEKTpbl HCIyCKaHHWsS W TOTJIOIICHUS.
CnexkTpoMeTphl, CIEKTpalbHbIN aHanu3. PaccesHue cBera, 3akoH Panes. Ilomsipusanus paccesHHOro
cera. D¢ dext Jlomnepa A 37IeKTPOMArHUTHBIX BOJIH B BaKyyMe.

[Tonspusanusa cBera. EcTecTBeHHBIM M MOJSIPU30BAaHHBIM cBeT. 3akoH Mamtoca. 3akoH
Bprocrepa. [Tonspuzaropsl.

Pa3gen S. KBantoBasi pusuka

Tema 1. PaBHOBecHO€ TenJioBoe U3JIyYeHHe.

Mopens yepnoro tena. 3akon Kupxroda. 3akonsr Credana-bonbimana u cmemenus Buna.
®opmyasl Penes-/xunca n Buna. Ontudeckue nupoMeTpsl.

Tema 2. KBaHTOBBIE CBOICTBA U3JIyYeHHS.

®otonbl. dorornekTpuueckuii d3PGeKT: BUALI W 3aKoHBL JlaBineHue wu3aydeHus. DPEeKT
Komnrona. /laBnenue cBera.

Tema 3. CTpoeHue aTOMOB M MOJIEKY.JI.



Mopnens atoma Pesepdopna-bopa. IToctynarer bopa. CriekTpanbHbie cepuu aToMa BOAOPOJA.
[Tpuniun cootBercTBusa bopa.

KBanrtoBeie uncna. ['1aBHOe kBaHTOBOE unciao. OpOUTaNbHOE KBAaHTOBOE YHCIIO. MarHuTHOE
kBaHTOBOE uncio. [IpaBuia ot6opa. CiH U COOCTBEHHBI MAarHUTHBIM MOMEHT 3JIEKTPOHA.

ITpunuun Ilaynu. Ilepuoguyeckas cucrema sneMeHtoB [[.M. MenpaeneeBa. PeHTreHoBCcKHE
CHEKTpBI.

[Tornomienue, ClIOHTAaHHOE U BBIHYKJIEHHOE U3NydyeHne. ONTHYECKUE KBAaHTOBBIE T€HEPATOPHI
(y1azepsr).

Tema 4. ®u3uKa aTOMHOIO 1/IPA U 3JIeMEHTAPHBIX YACTHII.

DyHJaMEHTaIbHBIE B3aUMOJICUCTBUA B MpUpoJe. THUIMbl B3aMMOJCHCTBUIM 3JIEMEHTAPHBIX
YacTHII.

DKCrepuMEHTaIbHBIE METOJIBI B siiepHO ¢pu3uke. CoctaB aTOMHOTO Aapa. Hykionsl. 3apsn u
MaccoBO€ 4KciIo. M30Tomnsl.

SAnepusie cuiibl. Mogenu siapa: 00osioueyHas U KarelbHasl.

PamnoaktuBHOCTE. BuUIbBl pajiOakKTUBHOTO W3IYy4YEHHS. 3aKOH PaJMOAKTUBHOIO pacmaja.
[IpaBuna cmemienus. SlnepHsle peakuuu. Peakiuu aeneHus v CUHTE3a saep. SlaepHas SHepreTuka.
DKOJIOTHS U siIEpHAas SHEPTeTHKA.

Metoapl HaOMIOEHUS PATUOAKTHBHBIX M3JIydeHUH U yactul. OOmue CcBeAeHUS O
HAO0JII0JIACMBIX JJICMECHTAPHBIX YaCcTUIAX M WX Kiaccupukamus. AHTHYACTHIBL. PoOIb 3aKOHOB
COXpaHEHHUs B M3yYeHUM (PU3MKH dJIEMEHTApPHBIX YacTull. HapyrieHue 3akoHa coXpaHEHHs] Y€THOCTHU
npu B-pacnajne (cmabom Bzaumopeiicteun). [lonarue o kBapkax.

[Ipobnema cucTeMaTuku >J1eMeHTapHbIX YacTUIl. COBpEeMEHHBIE MPEICTABICHUS O
3aKOHOMEPHOCTSIX dBOIIOIMH BeenenHou

5.2.2. CopeprkaHue MUCIUTUIMHBI 110 BUIAM YIEOHbBIX 3aHSTHI.

JlekninoHHbBIE 3aHATHSA
Tabmuma 5.2.1

O06beM, vac.

Howmep paznena 010]0) Tema nexuun

JIMCIUTLIAHEI

Ne i/t

—_—

Kypc 2 cemecTp

Bsenenue.

Kunemarnka MaTepHaJ’ILHOﬁ TOYKH U a0COJFOTHO TBEpAOro Teja.

(OCHOBHEIE 3aKOHBI JVUHAMHUKH MaTCpHaJ’IBHOﬁ TOYKH.

1 1 9 3aKOHBI COXpaHCHHs UMITYJIbCA U MEXaHU4YECKOM OHEpPrumn

I[I/IHaMI/IKa BpallaTeJIbHOIO JABMXKCHUSA U 3dKOH COXPAHCHUA
MOMCHTA UMITYJIbCA.

DJ1eMEHTHI MEXaHHUKH JKUJIKOCTEN.

MexaHn4yecKHe KoJIeOaHUs W BOJHEI.

OcHoBHble nonoxeHus MKT.

MornexyJsipHO-KMHETHYECKasi TEOPHsI UJCaIbHOTO I'a3a U HJIEMEHTHI
CTATHCTHYECKOH (DU3HKH.

2 2 9 IlepBoe Ha4yanO TEPMOJMHAMUKHU.

BTOpOG 1 TpEThE HAYUaJId TCPMOJUHAMUKU.

SBneHus TIEpeHOCa

PeannHEIC. Ta3bl, JKUAKOCTHU U TBECPABIC TCJIA.

HWroro 3a 2 cemectp 18

2 kypc 3 cemectp

SHCKTpOCTaTI/I‘ICCKOG TIOJIC M €Tr0 HAIPAXKCHHOCTb.

HpOBOI{HI/IKI/I 1 JUDJICKTPUKHU B DJICKTPOCTATUYCCKOM II0JIC.

3 3 18 OHeprust 1eKTPOCTATUYECKOTO MOJIS.

ITocTOSIHHBIN SIIEKTPUUECKUN TOK.

MaruuTHOE 1oJI€.




DNeKTpOMarHUTHAs] HHAYKITUS.

MaruuTHbEIC CBOMCTBA BEIIECTBA.

YpaBHenus: MakcBeia Jy1si 3JIEKTPOMarHUTHOTO TTOJISI.

Hroro 3a 3 cemecTp

18

2 xypc 4 cemecTp

WuTepdepenims cera.

Judpaxius cBeTa.

DJIeMEHTHI T€OMETPUICCKON ONTHKH.

PacnpocTpaHeHue cBeTa B BELIESCTBE.

PaBHOBECHOE TemIoBOE N3JIYy4YCHHUC.

KBaHTOBBIE CBOIMCTBA U3JIyYEHUS

CTpoeHHEe aTOMOB U MOJICKYJL.

du3rka aTOMHOTO Aapa v OJCMCHTAPHBIX YaCTHUII.

Hroro 3a 4 cemectp

16

Hroro:

52

HpaKTI/I‘lCCKI/Ie 3aHATUA

Tabmuma 5.2.2

Ne i/t

Howmep paznena
IOUCHUIIIAHBI

O06neMm, gac.
(0]0]0)

Tema nexuyu

1 xkypc 2 cemecTp

Bgenenue.

KuHeMarnka MaTepHaIbHOW TOUKU U aOCOIIOTHO TBEPIOTO Tela.

OCHOBHEBIE 3aKOHBI JUHAMHKH MaTepHaHLHOfI TOYKH.

3aKOoHBI COXpAaHEHUS IMITYJIbCa U MEXaHHMYECKON SHEPTUH

I[I/IHaMI/IKa BpaliaTeJIbHOTO JBMXKCHUSA U 3aKOH COXPaHCHU
MOMCHTA UMITYJIbCA.

D1eMEHTBI MEXAHUKH KUIKOCTEIA.

MexaHndyeckne KoieOaHus 1 BOJHEL.

Ocuosuble onoxenus MKT.

MonexyasipHO-KHHETHIEeCKas TeOpHUs NAEaIbHOTO Ta3a U 3JIEMEHTHI
CTaTUCTHYECKON (PU3UKU.

IlepBO€ HayaJI0 TEPMOIMHAMUKHU.

BTopoe u Tperbe Hayana TePMOJIUHAMHUKHU.

SIBneHus nepeHoca

PeanbHbIC. Ta3bl, )KUAKOCTU U TBCPAbIC TCJIA.

Hroro 3a 2 cemecTp

18

2 xypc 3 cemectp

18

3J'I€KTpOCTaTI/ILI€CKO€ T1I0JIC M €r0 HAIPAXKCHHOCTb.

HpOBOI{HI/IKI/I 1 JUDJICKTPUKHA B DJICKTPOCTATUYCCKOM II0JIC.

BHCpFI/IH QJICKTPOCTATUYICCKOIO ITOJIA.

ITocTOSIHHBIN 3NIEKTPUUECKUH TOK.

MaruuTHOE 1oJI€.

BHCKTPOMaFHI/ITHaﬂ HWHAYKIOHS.

MarnuTHEIE CBOMCTBA BENIECTBA.

ypaBHeHI/Iﬂ Makcsena JJIA DJICKTPOMArHMuTHOIO IOJIsA.

HUroro 3a 3 cemectp

18

2 xypc 4 cemectp

Wurepdepennns cpera.

Judpaknus cera.

DJIEMEHTBI FeOMeTpPI‘IeCKOﬁ OIITHUKH.

PacnpocTpaHeHue cBETa B BEIIECTBE.

PaBHOBeCHOE TemoBOE H3J1ydYCHHUC.

KBaHnTOBbIE CBOWCTBA U3ITYUYEHUS

CTpOCHI/Ie ATOMOB U MOJICKYIJI.

Du3rka aTOMHOTO AApa U 9JICMCHTAPHBIX YaCTUIL.

Hroro 3a 4 cemecTp

16




HWroro: | 52 |
JlaGopaTtopHbie padoThI
Tabamma 5.2.3
Howmep paznena Obrem, .
Ne /m qac. HaumenoBanue nabopatopHoi paboThl
JUCIUTUTHHBI
00
1 xypc 2 cemectp
Omnpenenenne KOd3(QQUIMEHTa BOCCTAHOBICHUS M SHEPTUM OCTATOYHON
nH(opMaluK IpU yaape Tel
H3yyeHne 3aKOHOB BpAIIaTENIbHOTO IBMXKCHHUSI C MOMOIIBIO MasTHUKA
1 1 9 Oobepbeka
Mopens konpa
OmnpeneneHre MOMEHTa HHEPLUMHM MU TpoBepka Teopems! lllTeifnepa
METOJIOM TPH(WISIPHOTO IOJ[BECA
Omnpenenenne ko3 uImeHTa TEIIONPOBOAHOCTH METANIA.
OnpenerneHne MOCTOAHHON anuabdartel mo Kiemany-Jlesopmy
2 2 9 Omnpenenenne ko3 durmenTa BI3KOCTH BO3IyXa KAIMUIIPHBIM METOI0OM
W3meperne ko3¢ ¢uIneHTa MTOBEPXHOCTHOTO HATSIKEHHUS JKUAKOCTEH
METOJIOM OTpBIBA Karesb
Hroro 3a 2 ceMecTp 18
2 kypc 3 cemecTp
OmnpeneneHne 3MEKTPOABIKYIIEH CHIIBI METOJIOM KOMIIEHCAIINH
OmnpeneneHre yACIbHOTO 3apsijia JEKTPOHA METOI0OM MarHeTpoHa
3 3 18 Onpenencane Touku Kropu 4eppomMaraeTnkos
OmnpeneneHne HEN3BECTHOTO CONPOTHBICHHUS C IIOMOIIBIO MOCTHKA
YurcToHa
Hroro 3a 3 cemectp 18
2 xypc 4 cemecTp
W3yyenune qudpaknuu ceera
4 4 8 ITpoBepka 3akoHa Mamoca. M3yueHne sBIE€HHMS BpAIICHUS INIOCKOCTH
HOJISIPHU3AIIHA
5 5 8 HccnenoBanne dporodrdhdexra
Vi3y4yeHue 3aKOHOB TEIJIOBOTO M3JY4EHHUsI
Htoro 3a 4 cemecTp 16
HUroro: 52 -

CamocrosiTeibHast padoTa CTyaeHTa

Tabmuma 5.2.4

'BEM, Y.
Ne /i Howmep paznena Obnem, vac Tema Bup CPC
h UCIUIIIINHBI
aucn 000 | |
1 xypc 2 cemectp
Kunemaruka
. [MomroToBka K  NPAKTHYSCKUM  3aHATHUSIM,
MaTepUAIbHOH TOYKH U
7abopaTopHEIM paboTaM, o(opMIIeHHE OTYETOB
abCoIIOTHO TBEPJOTO
K JJabOpaTopHBIM paboTaM
Tela.
OcHoBHBIE 3akoHBI | [ToArOTOBKA K  MPAKTHYCCKUM  3aHATHSIM,
1 1 27 JTUHAMUKA 71abopaTopHEIM paboTaM, o(OopMIICHHE OTYETOB
MaTepHaIbHOW TOYKH. K 1a00paTOPHBIM paboTam
3aKoHBI coxpanenus | [loarotoBka K  HPaKTHYECKAM  3aHATHSAM,
AMITyJIbCa u | mabopatopHbIM padoTam, OPOPMIICHHE OTYETOB
MEXaHWYECKOHM dHEPrur | K JJaOopaToOpHBIM paboTaM
Junamuka IlonroroBka K  NOPAaKTUYECKUM  3aHATUSIM,
BpaIIaTeIbHOro 1a60paTopHBIM padboTaM, OGOpPMIICHHE OTYETOB




IBIDKGHHS M 3aKOH | K JIaOOpaTOpHBIM paboTam
COXpaHEHHS MOMEHTA
AMITYJIbCA.
DeMEHTHI MEXaHUKU
N [TonroToBka K MPakTUYECKUAM 3aHITHAM
SKUJIKOCTEH.
MexaHuueckue

K0JIeOaHUs ¥ BOJIHBI.

IloaroToBka k MPAKTUICCKUM 3aHATUAM

OCHOBHBIE MOJO0XKEHUSA
MKT.

[TogroroBka K  NPakTUYECKUM  3aHATHAM,
nabopaTopHBIM paboTaM, OGOPMIICHHE OTYETOB
K JJaDOpaTOpHBIM padoTaM

MonekynspHO- [MomroToBka K  MPAKTHYCCKUM  3aHATHUSIM,
KUHETHYECCKass ~ TEOpHs | JIabopaTopHBIM paboTaMm, oopMIICHHE OTYCTOB
UACaJbHOTO  ra3a U | K JJADOpaTOpPHBIM paboTaM
3JIEMEHTHI
CTaTUCTHYECKOU
(1037078
IepBoe Hadano | [logroroBka K  MPAaKTHYCCKUM  3aHATHAM,
2 27 TEPMOJINHAMHUKH. nmabopaTopHEIM paboTaM, O(pOpPMIICHHE OTYETOB
K 1a00paTOPHBIM paboTam
Bropoe u Tpethe Hauama | [TomrotoBka K = MPaKTHYSCKUM  3aHATHSM,
TEPMOJIMHAMUKH. nabopaTopHbIM paboTaM, odopMIleHHE OTYETOB
K J1a00paTopHBIM paboTam
SIBneHus nepeHoca. IMomroToBka K  MPAKTHYCCKUM  3aHATHUSM,
na00paTOpHBIM paboTaM, OGOPMIICHHE OTYETOB
K J1a00paTopHBIM paboTam
PeanwHbie rassl,
KUIAKOCTU W TBEPABIC HO}IFOTOBKa K MMPAKTUYCCKHUM 3aHATHUAM
Tela.
1,2 - [ToaroToBka K 3a4ery
Hroro 3a 2 cemecTp: 54
2 Kypc 3 cemecTp
DJIeKTPOCTaTHYECKOe IMoarotoBka K  MPAKTHYCCKUM  3aHATHSIM,
moJe u ero | yabopaTtopHbeIM paboTaMm, opOpMIICHHE OTYETOB
HANPSHKEHHOCTb. K J1a0OpaTopHBIM paboTam
[IpoBomHIKN [MomroroBka K  TPaKTHYSCKUM  3aHATHSIM,
TUDIICKTPUKA B | Ja0opaTopHBIM paboTaM, O(pOpPMIICHHE OTYETOB
3JEKTPOCTATUIECKOM K J1a00paTopHBIM paboTam
oJie.
DHeprus [MomroToBka K  TPaKTHYSCKUM  3aHATHSIM,
AIIEKTPOCTATHYECKOTO nabopaTopHbIM paboTaM, odopmileHHE OTYETOB
TOJIAL. K 1a00paTOpHBIM paboTam
[TocrositHHBIH [TogroroBka K  NPaKTUYECKUM  3aHATHUSM,
INEKTPUIECKUH TOK. nabopaTopHbIM padoTaMm, OGOPMIICHHE OTUYETOB
3 54 K JIaDOpaToOpHBIM paboTam
MarunuTHOE nosne. HO)IFOTOBK& K MMPaKTUYCCKUM 3aHATHAM,
nabopaTopHbIM padboTaMm, OGOPMIICHHE OTUYETOB
K 1a00paTOpHBIM paboTam
3H€KTpOMaFHHTHa${ HO)IFOTOBK& K MMPaKTUYCCKUM 3aHATHAM,
WHTYKITHSL. nabopaToOpHEIM paboTaM, O(GOPMIICHHE OTYETOB
K JIabOpaToOpHBIM paboTaM
MaruautHble  cBoiictBa | [TogroToBka K = NPaKTHYSCKUM  3aHATHSM,
BEIIIECTBA. nabopaTopHEIM paboTaM, O(GOPMIICHHE OTYETOB
K JIabOpaToOpHBIM paboTam
VYpaBHenus Makcsenna
JUI 3JICKTPOMArHuTHOTO | [ToAroToBKa K MPaKTUYECKUAM 3aHITHUAM
TOJIS1.
3 - IToaroToBKa K 3a4eTy
Hroro 3a 3 cemectp 54
2 Kypc 4 cemecTp
| 4 12 | WnTepdepenmms cera. | [ToarotoBKa K  TPAKTHISCKUM  3aHSATHSM,




nmabopaTopHbIM paboTaM, 0(OpPMIIEHHE OTYETOB
K 1a00paTOPHBIM paboTam

Judpakius ceera.

[TogroroBka K  NPAaKTHYSCKUM  3aHATHAM,
nmabopaTopHbEIM paboTaM, O(OpPMIIEHHE OTYETOB
K JJaDOpaToOpHBIM padoTaM

DJIEeMEHTHI
reoMeTpUIECKOMN
OITHKHU.

[TogroroBka K  NPaKTUYECKUM  3aHATHAM,
nabopaTOpHEIM paboTaM, OGOPMIICHHE OTYETOB
K JIaDOpaToOpHBIM paboTam

PacnpocTtpaneHue cBeta
B BCII[ECTBE.

[TogroroBka K  NPakTHYECKUM  3aHATHAM,
nabopaTOpHEIM paboTaM, O(GOPMIICHHE OTYETOB
K JIaDOpaToOpHBIM paboTam

PaBHOBecHOe TemjIOBOE
W3IIy4YeHHE.

[MomroToBka K  MPAKTHYCCKUM  3aHATHUSIM,
nabopaTOpHEIM paboTaM, OGOPMIICHHE OTYETOB
K J1a00paTOPHBIM paboTam

KBanroBeie  cBoiictBa | [loArotoBka K  MPAaKTHYECKUM  3AHATHSM,
W3y YCHUS nabopaTtopHeIM paboTtaM, odopMIileHHE OTYETOB
K 1a00paTOPHBIM paboTam
5 5 12 Crpoenue atomoB ¥ | [1oAroToBKa K MPaKTHYECKHM 3aHITHSIM
MOJICKYIL.
Ousuka aromuHoro siapa | [IoAroToBKa K MPaKTUYECKHM 3aHITHSIM
u AIIEMEHTAPHBIX
YaCTHIL.
4,5 36 [ToaroroBka K 9K3aMeHy
Htoro 3a 4 cemecTp 60
Hroro: 168
5.2.3. HpeHOI[aBaHI/IC JUCHUITITUHBI BECICTCA C NPpUMECHCHUCM (Q(571474:0)11170,€ BHUI0B

00pa30BaTeNbHbIX TEXHOJIOTUM:
— Bm3yanm3anus ydyeOHoro wmarepmana B PowerPoint B amamoroBom pexume (JIEKIIMOHHBIC

3aHSTHS);

— pabota B MaJbIX rpynnax (J1abopatopHsie padoThl);
— pa30op MpaKTUYECKHUX 3a7a4 (IPAKTUYECKHE 3aHATHS).

6. TemaTuka KypcOBBIX padOT/IPOEKTOB

KypcoBbie paboThl/poeKThl yUeOHBIM IUIAHOM HE MPETyCMOTPEHBI

7. KoHTpoJibHbIE pa6oThI

KOHTpOJIBHBIe pa6OTBI y‘-ICGHBIM IJIaHOM HC MPEAYCMOTPCHBI.

8. OueHka pe3yJIbTATOB OCBOECHHS THCIUIIHHBI

8.1. Kpurepun OLEHUBAHHUS CTENEHW TMOJHOTHI M KadeCcTBa OCBOCHHUS KOMIIETEHIHH B
COOTBETCTBHH C IJIAHUPYEMBIMU pe3yibTaTaMu 00y4eHus npuBeaeHs! B [Ipunoxenun 1.

8.2. PeiituHrOBas cuCcTEMa OIICHHMBAHMS CTCIICHH IOJHOTHI M Ka4eCTBA OCBOCHUS KOMIICTCHITHI
o0yyaromuxcs oyHOU (opMbl 00yUeHHs TpesicTaBieHa B Tadnuue 8.1.

Taomuma 8.1

Ne i/ I

Busl MepornpusiTuii B paMKax TEKYIIEro KOHTPOJIS

| KomnmuectBo 6ammoB

1 Kype 2 cemectp

1 Texynias aTrecTaus

Pabota Ha mabopaTopHBIX 3aHATHAX (2 TabopaTopHbIE padOThI) 0-20

HTOT'O 3a nepByIO TEKYIIYIO aTTSCTAIIMIO 0-20

2 TeKyIas aTTecTalus




Pabora Ha mabopaTopHbIxX 3aHATHsIX (1 mabopaTopHas padora) 0-10

KommokBuyM 110 pazaenam: GpU3HIeCKHe OCHOBBI MEXaHUKH 0-30
NTOI'O 3a BTOpYIO TEKYIIYIO aTTECTAIINIO 0-40
3 TeKyIas aTTeCTaIvs
Pabora Ha 1aboparopHsix 3aHaTHAX (1 maboparopHas pabora) 0-10
KommokBuyM 1m0  paszenam:  MoJeKylsipHas — u3Mka U 0-30
TEPMOJMHAMHKA
NTOI'O 3a TpeThIO TEKYIIYIO aTTECTAIMIO 0-40
BCEI'O 100

2 kypc 3 cemecTp

1 Texymias aTrecTaus

Pabora Ha mabopaTopHBIX 3aHATHSX (2 MabopaTopHBIE paboThI) 0-20
HNTOI'O 3a nepBy0 TEKYIIYIO aTTECTAITHIO 0-20
2 TeKyIasi aTTeCTaIHsI
Pabota Ha nabopatopHbIx 3aHaTHsX (1 mabopaTopHas pabora) 0-10
KoJutokBHyM 1O pa3zaenam: 3JeKTPUYeCTBO U MarHETH3M 0-30
HTOT'O 3a BTOPYIO TEKYIIYIO aTTECTAIMIO 0-40
3 TeKkyIias aTTecTalus
Pabota Ha nabopatopHbIx 3aHaTHsX (1 mabopaTopHas pabora) 0-10
KoJutokBHyM 1O pa3zaenam: 3JIeKTPUIeCTBO U MarHETH3M 0-30
NTOT'O 3a TpeThI0 TEKYIIYIO aTTECTAIHIO 0-40
BCEI'O 100

2 xkypc 4 cemecTp

1 Texyuias aTTecTaus

Pa6ota Ha 1abopaTOpHBIX 3aHATHX (2 TabopaTOpHBIC PabOThI) 0-20
HTOT'O 3a nepByIO TEKYIIYIO aTTECTAIIIO 0-20

2 TeKyllas aTTecTalus
Pabota Ha mabopaTtopHbIx 3aHATHsX (1 mabopaTopHas padora) 0-10
KommokBuyM 1o pa3aenaM: BOJHOBAs ONITHKA 0-30
HNTOT'O 3a BTOpYO TEKYIIYIO aTTECTAIHIO 0-40

3 Tekyluas aTTecTauus
Pabota Ha mabopaTtopHbIx 3aHATHsIX (1 MabopaTopHas padora) 0-10
KomokBuyM 1o pa3aenaM: KBaHToBas (hU3HKa 0-30
HNTOT'O 3a TpeThio TEKYIIYIO aTTSCTAIIIO 0-40
BCEI'O 100

9. VYuedHo-MeToaMYecKoe M HHPOPMALMOHHOE 00ecnedeHne TUCIUTITUHBI

9.1. IlepeueHb peKOMEHIyEMOI JINTepaTyphl IpeacrasiieH B [Ipunoxennn 2.
9.2. CoBpemeHHbBIE TPO(hecCHOHATBHBIC 0a3bl JaHHBIX M UH()OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI
1. BBC m3garenscTBa  «JlaHb» [>mexTponHBIii  pecypc]. Pexxum  goctyna:
http://e.lanbook.com.;
2. DOBC «lOpaiit» [anexktponHsiii pecypc]. Pexxum noctyna: http://www.biblio-online.ru;
3. OBC BOOK.RU [anektponHsIii pecypc]. Pesxum nocryma: http://www.book.ru;
4. Cob6ctBennas nonHorekcroBas 6aza (I[1B/]) BUK TUY [snexTponHBIN pecypc]. Pexum
noctyna: http://elib.tyuiu.ru/;
5. bubmmoreka «E-library» (OOO «PYHOby») [amexktponHsblii pecypc]. Pexxum mocryna:
http://elibrary.ru/;
6. OBC «IPRbooks» [amexTponnslii pecype]. Pesxxum moctyma: http://www.iprbookshop.ru/;
7. OmnexktponHeld Kartanor Oubmuoreku PI'Y wedptm w ra3za umenn WM. ['yOkxuna
[amexTponubIii pecypc]. Peskum mocryma: http://elib.gubkin.ru/;
8. DOmnextponnbnii katamor YI'HTY (r. Yda) [>nextponnsiii pecypc]. Pexum npocryna:
http://bibl.rusoil.net.;
9. Dmnektponnslii karajor oubmmoreku YI'TY (r. VYxra) [dnexTpoHHBIA pecypc]. Pexum
noctyna: http://lib.ugtu.net/books.;




10. OBC «IIpocmekT» BOOKS [anexTpoHHBIE  pecypc]. Pexxum  pocrtyma:
http://ebs.prospekt.org.;

11. 5BC  «KoHcynbTaHT  CTyHIEHT»  [3MeKTpOoHHBIA  pecypc]. Pexum  pocryna:
http://www.studentlibrary.ru/;

9.3. JluneH3uoHHOE H CBOOOJHO pAaCIpOCTPAaHSIEMOE MPOTpaMMHOE oOOecredeHne, B T. U.

OTEYECTBEHHOT'O ITPOU3BO/ICTBA!

1. Microsoft Office Professional Plus;

2. Windows.

10. MaTepHaJIBHO-TeXHI/I‘leCKoe odecmeyeHue AUCIHHUIIIMHBI

[Tomermenuss aiisi TPOBEACHHMS BCEX BHIAOB pPaOOTHI, MPEIYCMOTPEHHBIX YYCOHBIM IUIAHOM,
YKOMIUIEKTOBAHBI HEOOXOIMMBIM 000PY/IOBAaHHEM U TEXHHYECKUMU CPEICTBAMH O0YUYCHHUS.
Tab6auma 10.1

[epedyens obopynoBaHUs, [lepedeHp TEXHUYECKIX CPEACTB OOYUICHUS,
Ne o/mt HEO0XOAUMOTO IJIST OCBOCHUS HEOOXOAUMBIX IS OCBOCHHS AUCIIUTLTHHEI
JIUCTIUILTAHBI (IeMOHCTpAIOHHOE 000PYI0BAHKE)

JlabopaTtopHass ycraHoBKa (Ky0 ¢
o0pasiamMu MaTepuayioB, OUPHISPHBIHA
MOJIBEC, IAp, AJIEKTPOMArHUT, LIKaja
OTCUCTa YIJIOB, UCTOUYHUK MMOCTOAHHOI'O
Toka) «Ormpeznenenue KodhpuLUEHTA
BOCCTAaHOBJICHHUA )44 OHEPIrun
OCTAaTOYHOH WH(pOpPMALUH NPH YyAApe
TEeI»

JlabGopaTopHass yCTaHOBKa (MasTHHK
OOGepOeka, HaOOp Tpy30B, IMHEWKA,
2 cekyHnomep)  «M3ydeHne  3aKOHOB
BpAILATeIbHOTO ABH)KEHHUS C IIOMOLIBIO
MasitHrka O6epOekay

3 JlabopatopHnas ycranoBka (JIOBOKC)
Mogeinb kompa
4 Tpudunspuslii nousec
JlabopaTopHas yCTaHOBKA
(Dnekrporneus, obpaserr, Habop
5 TepMorap) «Omnpenenenue .
KoMIiexT MyapTUMeTUHHOTO 000pY T0BaHMUSL:
KoapduiueHTa TETUIONPOBOIHOCTH
MPOEKTOP, IKPaH, KOMIIBIOTEP, aKyCTHUECKAsI
MeTajIa crcTena
ncTeMa.
VYcranoBka @IIT1-18 «Omnpenenenue
JlokanbHasi 1 KOPIIOpaTHBHAS CETh
6 Ko3QHIUEeHTa  BA3KOCTH  BO3AyXa

KalmJUJIAPpHBIM METOJOM»

JlabopatopHast yctaHoBKa (Oroperka,

MEpPHBII CTaKaH, TEPMOMETP)
7 «3mepenue k03¢ punneHTa
MOBEPXHOCTHOTO HaTsDKEHUS
JKMJIKOCTEH METOJIOM OTPHIBA Kalellb
Jlaboparopnas yCTaHOBKa
8 «OmnpeneneHne ANEKTPOIBHIKYILIEH
CHJIbI METOZIOM KOMITEHCAIIHI)
JlaGoparopnas YCTaHOBKa
9 «OmnpezieneHne  yAeNbHOrO  3apsja
JIEKTPOHA METOJIOM MarHEeTPOHa»
JlaGoparopuas yCTaHOBKa
10 «Omnpenenenue HEHU3BECTHOTO
COIPOTHBIICHHS C IIOMOIIBI0 MOCTHKA
Yurcronay
11 JlabopatopHast ~ ycraHoBKa  (T1€ub,

TepMoInapa, JBa MI/IJ'IJ'II/IBOJ'II)TMCTpa)




«Ormpenenenue TOYKHA Kropu
dbeppoMarHeTHKOB)»

YcraHoBka OIIB-05-3 «M3yueHue

12
JTUGPaKIIIU CBETa»

VYcranoBka  DIIB-05-4-1 «IIpoBepka
3akoHa Mamoca. l3yueHue siBieHUS
BpAIIEHHS TIOCKOCTH MOJISIPH3ALIUH.»

13

Vcranoska DIIK-10. «Mccneposanne

14 ¢doroapdexray

Onrtuuecknid  nupomerp OINIINP-017
15 «3yuenue 3aKOHOB TEIJIOBOTO
W3ITyYCHUS»

11. Meroanyeckue ykazanus no opranuzanuu CPC

11.1. MeTtoauueckue yka3aHus 110 MOATOTOBKE K MPAKTHUECKUM, JTa0OPAaTOPHBIM 3aHITHUSIM:

1.

Metonuueckue ykazanus «O0mas gusuka. OnTHKa» M0 BHIMOJIHEHHUIO TaOOPATOPHBIX padboT
no jguctuiimHe «@u3uKay IS CTYJIEHTOB BCEX HampaBleHHH ©u ¢GopMm oO0ydeHus/
cocraButenu: MuxeeBa O.b., ct. npenonaBarens, [layroBa JI.B., accucrent, Tumep3siHoBa
WN.N., accucrent — TIOMEHCKHH HWHAYCTpUaibHbIA yHUBepcUTeT. — l-e u3g. — TioMeHb:
Mznarensckuii nuentp bBUK, TUY, 2019. — 24 c.

Mertoanueckne ykazanus «OOmast ¢usuka. Ontuka. Yacte 1» 1O  BBITOJHEHHIO
nabopaTOpHBIX padoT Mo aucuumuinHe «Du3nka» Ui CTYJCHTOB BCEX HAIpaBICHUH U (OpM
oOyuenus / coctaButenu: A.B. Mopes, JI.C. Huuunopyxk, M.1. Tumepssnosa. — TromeHcKuit
WHIyCTPUAIILHBIA YHUBEpCUTET. - 1-e u3n. — Tromens: M3narensckuii neatp BUK, TUY, 2018.
—24c.

Meroanueckue ykazanus «OOmas ¢usuka. Ontuka. Yacte 2» 1O  BBINOJTHEHHUIO
1abopaTopHbIX paboT no aucuumiInHe «PU3nKa» A CTYJEHTOB BCEX HampaBieHUH U Gopm
oOyueHnust / cocrasutenu: A.B. Mopes, I1.1O. Tperssikos, JI.C. Huuunopyk. — TroMeHckuit
WHIYyCTPUAIIBHBIA YHUBEpCUTET. - 1-e u3n. — Tromens: M3narensckuii neatp bBUK, TUY, 2018.
—24c.

Meroanueckue ykazanus «OOmas ¢usnka. Ontuka. Yactb 3» 1O  BBINOJHEHHIO
nabopaTtopHbIX paboT mo aucuunianHe «Pu3nuKa» A CTYJSHTOB BCEX HampaBleHU u (Gopm
oO0yuenus / cocraButenu: A.B. Mopes, IL.IO. Tperbskos, JI.B. IlayroBa. — TromeHckHii
WHYCTpPHAIBHBIA YHUBEpCUTET. - 1-e u3n. — Tromens: U3narensckuii nentp bUK, TV, 2018.
—24c.

Meroanueckue ykazanus «OOmas ¢usuka. Mexanuka. Yacte 1» 1O BBINOJIHEHHIO
nabopaTtopHoit paboThl ans cryAeHToB HampasieHus noarotoBku 08.03.01 CtpoutenbcTBo,
npodmib NOAroTOBKU IIpOoMBIIIZIEHHOE W TPakJaHCKOE CTPOUTENBCTBO, OYHOH (POPMBI
ob0yuenus / cocraButenu: A.B. Mopes, ILIO. Tperbskos, JI.C. Huunnopyk. — TromMeHCKuit
WHYCTpPHAIBHBIA YHUBEpCUTET. - 1-e u3n. — Tromens: U3narensckuii nentp bUK, TV, 2018.
—24c.

Meroanueckue ykazanus «OOmasi ¢usuka. Mexanuka. Yactb 2» 1O BBINOJTHEHHUIO
mabopaTopHbIX paboT mo aucuuIInHe «PU3uKa» s CTYACHTOB BCEX HalpaBieHUN U GpopMm
obOyuenus / cocraputenu: A.B. Mopes, JI.C. Huuunopyk, M.M. TumepssiHoBa. — TroMeHCKUi
WHyCTPUAIILHBINA YHUBEPCHUTET. - 1-¢ u31. — Tromens: M3narensckuii neatp BUK, TUY, 2018.
—24c.

Meroanueckue ykazanus «OOmas ¢usuka. MonekynsapHas ¢uzuka. Yacte 1» 1o
BBITIOJTHEHUIO JIa0OpaTOpHBIX paboT mo aucuuiuimHe «®dusuka» [UIsl CTYIEHTOB BCEX
HampaBiieHud u ¢opm oOydenust / coctaButenu: A.B. Mopes, JI.C. Huumnopyk, JI.B.




[TayToBa. — TrtoMeHCKUI MHIYCTpUATIbHBIN YHUBEPCUTET. - 1- u3a. — Tromens: M3naTensckuii
uentp bUK, TUVY, 2018. — 24 c.

8. Meroanueckne ykazanus «OOmas ¢usuka. MonekynapHas ¢usuka. Yacte 2» 10
BBIIOJIHEHUIO JTa0OpaTOpPHBIX paboT mo aucuuiuiiHe «®us3muka» sl CTYACHTOB BCEX
HanpaBieHud U ¢opm oOydenus / cocraButenu: A.B. Mopes, U.M. Tumepssnona, JI.B.
[TayToBa. — TrtoMeHCKUI MHyCTpUATIbHBIN YHUBEPCUTET. - 1- u3a. — Tromens: M3naTensckuii
uentp BUK, TNV, 2018. — 24 c.

9. Meronnueckne ykazanusa «OOmass Quszuka. DIEKTPUYECTBO W MarHeTusMm. 4Yacte 1» mo
BBITIOJTHEHUIO JIa0OpaTOpHBIX paboT mo aucuuiimHe «®dusuka» Uisl CTYIEHTOB BCeX
HarnpaBiieHuid u ¢dopm oOydenus / cocraBurenu: A.B. Mopes, ILIO. Tperbsxos, JI.C.
Huuunopyk. — TIOMEHCKHUH WHIYyCTpUAIBbHBIA YyHUBepcuTeT. - l1-¢ u3a. — TroMeHsb:
Mznarensckuii nuentp bBUK, TUY, 2018. — 24 c.

10. Meronuueckue ykazanus «OOmas ¢usuka. DJIEKTPUUECTBO W MarHeTu3M. Yactb 2» 1o
BBITIOJTHEHUIO JIa0OpaTOpHBIX paboT mo aucuuiinHe «®dusuka» UIsl CTYIEHTOB BCEX
HanpaBieHud u ¢opm oOydenust / cocraButenu: A.B. Mopes, ILIO. Tperbsxos, W.HN.
TumepssiHoBa. — TIOMEHCKHMI HHIYyCTpUANbHBIA yHHBepcuTeT. - l-e m3n. — TioMeHs:
Mznarensckuii nuentp bBUK, TUY, 2018. — 33 c.

11. Meroanyeckne ykazanus «OOmas ¢usuka. DNEKTpUUecTBO M MarHeTm3M. Yactbe 3» 1o
BBIIIOJTHEHUIO JIa0OpaTOpHBIX paboT mno aucuuiimHe «®dusuka» JUIsl CTYJIEHTOB BCEX
HampaBieHud U ¢opm obOyuenusi / cocraBurenu: A.B. Mopes, ILIO. Tperpskos, JI.C.
Huuunopyk. — TroMmeHCkuil HHIyCTpuanbHbI yHHBepcuTeT. - l-e u3za. — TroomeHs:
Wznarensckuit neatp BUK, TUY, 2018. — 41 c.

11.2. Metoanueckue yka3zaHus 110 OpraHU3alui CaMOCTOSTEIbHOU pabOoTHI:

1. Meronnueckue ykazanus «OOmas ¢usnkay 118 NPaKTHUYECKUX 3aHATUNH U CaMOCTOSITEIbHON
paGoTbl mo gucuuiiMHe «®PU3uKa» I CTYAEHTOB BCEX HampaBleHUH OYHON (HOopMBI
oOyuenust / cocrapurenu: A.B. Mopes, ILIO. Tperbskos, JI.C. Huuunopyk. — TromeHckuit
WHAYCTpUAIIbHBINA YHUBEpCUTET. - 1-e u3a. — Tromens: M3narensckuit nentp bBUK, TNY, 2018.
—24c.

2. Meroauueckue ykazaHus «OOmas ¢usuka. Yacte 1» Uil NPaKTUYECKUX 3aHATUH U
CaMOCTOSITENIbHOM paldoThl Mo JucHUIuInHE «Pu3uKa» JUIsl CTYJIEHTOB BCEX HaIpaBlICHUMN
3a0uHOM popmbl 00yuenus / coctapurenu: [1.1O. Tpetbsikos, A.B. Mopes, JI.C. Huuunopyk. —
TromeHckuil MHAYCTpUanbHBIM yHUBepcuteT. — l—e m3a. — Tiomens: M3garensckuil 1ieHTp
BUK, TNV, 2019. — 47 c.

3. Meroauueckne ykazanus «OOmias ¢usuka. Yacte 2» IS TPAKTHYSCKUX 3aHATHH H
CaMOCTOSITENTbHOW paboThl MO JucHUIUIMHE «DU3UKa» Ui CTYJEHTOB BCEX HAalpaBICHUH
3a0uHOil popmbr 00yuenus / coctaBurenu: [1.1O. Tperesaxos, T.U. Benuuko, O.b. MuxeeBa. —
TroMeHCKUH MHIyCTpUanbHbIi yHuBepcutTeT. — 1—e u3a. — Tromens: M3natenbckuil LEeHTp
BUK, TUY, 2019. —42 c.



[Tpunoxenue 1

I[Inanupyemble pe3ybTaThbl 00y4eHHs /151 GOPMHUPOBAHUSA KOMIIETEHIMU U KPUTEPHUH UX OLleHUBAHUS

Jucnunnuxa: @usuka

Kon, nanpasnenue noarorosku: 15.03.06 Mexarponuka u po6OTOTEXHUKA
Hampasnennocts (poduis): PoboToTexHrKa U THOKHE TPOU3BOICTBEHHBIC MOTYH

Kog u
HANMCHOBAHMC Kpurepun oneHnBaHus pe3yabTaTOB 00ydeHHS
Kon xomnerenmn pe3ynbTara
00y4eHus 1o 1-2 3 4 5
JWICLIUIIIIMHE
1 3 4 5 6 7
VYK-1.1. 3nars (YK-1.1. 31):
Ocymectaaser BHIGOD AKTYATBHER Hemonctpupyer HemoncTpupyer JemoHcTpupyer

VK-1. Cnocoben
OCYIIECTBIISITh
MOUCK, KPUTUICCKUH
aHajau3 ¥ CHHTE3
uHpopManu,
PUMEHSTD
CHUCTEMHBIHN MOJAXO0]T
JUTSL PETICHUS
[TOCTABJIEHHBIX 3a/1a4

BBIOOP aKTyaJIbHBIX
pOCCUNCKUX U
3apyOEKHBIX
HCTOYHHKOB, a TaK
e MOUCK, cOop U
00paboTKy
HHpOpMAINH,
HEOOXOAMMOM I
pemeHus
MIOCTABJIEHHOM
3a71a4u

POCCHICKUX U
3apyOeIKHBIX
HCTOYHHUKOB, & TaK
e MOUCK, cOop U
00paboTky
nHpOpMaLNH,
HEOOXOUMOM I
pemeHus
MTOCTaBJIEHHON
3a1a9u

He 3Haer akTyalnbHbBIX
POCCHICKUX U
3apyOeIKHBIX
HUCTOYHHUKOB, a TaK XK€
MIOHUCK, cOOp 1 00paboTKy
nHpOpMaLNH,
HEOOXOAMMOM I
peLICHUSI TOCTABICHHON
3a7a4n

OTJIeNbHBIC 3HAHUS O
BBIOOpE aKTyaJIbHBIX
POCCUNCKUX U
3apyOeKHBIX
MCTOYHHKOB, a TaK JKe
MOWCK, cOOp M 00paboTKy
“HpOpMAINH,
HEOOXOUMOM IIs
pEIICHHS TOCTABICHHON
3aa9u

JIOCTATOYHBIE 3HAHUSI O
BBIOOpE aKTyaJIbHBIX
pOCCUICKUX U
3apyOeKHBIX
MCTOYHHKOB, a TaK e
MOUCK, cOOp 1 00pabOTKY
nHpOpPMaINH,
HE0O0XOIUMOH I
pelIeHUs MOCTaBICHHOM
3aa4u

HCUEPIBIBAIOIIHNE 3HAHUSI
0 BBIOOpE aKTyaJIbHBIX
POCCUHCKUX U
3apyOeKHBIX
HCTOYHHKOB, a TaK JKe
MOKCK, cOOp U 00paboTKy
uHpOpMALNH,
HEOOXOAMMOM I
pEIICHHS TOCTAaBICHHON
3aauu

Ywmers (YK-1.1.
VY1): ocymecTBIsITh
BBIOOP aKTyaJIbHBIX
POCCUHCKUX U
3apyOEIKHBIX
HCTOYHHKOB, & TaK
e MOUCK, cOop H
00paboTKy
nndopmanuu,
HEOoOXO0ANMOH JIst
peueHus
MOCTaBJIEHHOM
3a1auu

He ymeer ocyniecTBisTh
BBIOOP aKTyalbHBIX
POCCUHCKUX U
3apyOEIKHBIX
HUCTOYHHKOB, a TaK XKC
ITONCK, cOop 1 00paboTKy
nHpOpMAaInH,
HEOOXO0ANMOH st
peLIeHus TOCTaBICHHON
337241

YMeeT ocylecTBIsATh
BEIOOP aKTyallbHBIX
POCCUHICKUX U
3apyOeIKHBIX
MCTOYHHKOB, a TaK e
MOWCK, cOOp M 00paboTKy
nHpOpManuy,
HEOOXOAUMOM /ISt
peLICHUs! TOCTaBICHHON
33724, OMycKas
3HAYHUTEIILHBIC
HETOYHOCTH U
MOTPEITHOCTH

YMeer ocylmecTBIATh
BBIOOD aKTyaJIbHBIX
pOCCUNCKUX U
3apyOeKHBIX
HCTOYHHUKOB, a TaK XK€
TIOUCK, cOop 1 00paboTKy
nHpOpManNH,
HEOOXOINMOM I
peleHus MOCTaBICHHON
3aJa4M, JI0ITyCKas
HE3HAYHUTEIIbHBIC
HETOYHOCTH

B cosepmiencTBe ymeer
OCYIIECTBIISAITH BEIOOD
AKTyaJIbHBIX POCCUHCKUX
1 3apyOeXKHBIX
HUCTOYHHKOB, a TaK XK€
MTONCK, cOop 1 00paboTKy
nHpOpMAaITNH,
HEOoOX0ANMOH JuIst
peLICHUs TOCTaBICHHON
3a71a4u




Kog u

Kpurepun oneHnBaHuS pe3yIbTaTOB 00ydeHHS

HANMEHOBaHHUE

Koz xommnereHunn pesynbTaTa
o0yd4eHust 1o 1-2 3 4 5

JIMCIUTUTHHE
1 3 4 5 6 7

Bnagers (YK-1.1.
B1): HaBBIKaMU Kak
OCYIECTBIISITh
BBIOOD aKTyaJIbHBIX
POCCHUICKUX U
3apyOeKHBIX
HCTOYHHKOB, a TaK
JKe TIOHCK, cOop U

He Bnaneer HaBbIKamMu
OCYILIECTBJIATH BBIOOD
aKTyaJIbHbIX POCCUNCKUX
U 3apyOexHbIX
HCTOYHHKOB, a TaK JKe
TOHCK, cOop 1 00padoTKy
nHpOpMAaLNH,
HEOOXOAMMOM I

Bnaneer HaBbIKaMH
OCYIIECTBIISITH BBIOOD
aKTyaJIbHBIX POCCUICKUX
1 3apyOeIKHBIX
WCTOYHHKOB, a TaK e
MIOUCK, cOop 1 00paboTKy
“HpOpMAINH,
HEOOXOIUMOM IIA

YBepeHHO BrajieeT
HaBbIKAMU OCYILECTBIIATh
BBIOOD aKTyaJIbHBIX
POCCUICKHUX U
3apyOeIKHBIX
HCTOYHHUKOB, a TaK ke
oucK, cOop 1 00paboTKy
HHpOpPMAaLNH,

B cosepiueHcTBE Biaaeer
HaBBIKAMHU OCYIIECTBIISTh
BBIOOP aKTyaJIbHBIX
POCCUHCKUX U
3apyOCIKHBIX
HCTOYHHKOB, a TaK e
MOUCK, cOop 1 00paboTKy
uHpOpMAaLNH,

00paboTKy peLICHHS MOCTABICHHON | pEIIEeHUS IOCTaBICHHON HE00X0qUMO¥ ISt HEo0XO0IMMOi AIs

uHpOpMALHH, 331241 3aj1a4u, JTOIMyCKast Psij pELICHHS TOCTABICHHON | pEILCHUS IOCTaBICHHOM

HE0O0X0AUMOH ISt omndoK 3a/1a4u, JOIycKast 3a1auu

peuieHust HE3HAYUTEIbHbIC OLINOKH

MIOCTABJIEHHOM

3aga4u
YK-1.2. 3nars (YK-1.2. 31): Jemonc . Jlemorc . Jemorc .

HCTPUPYET MOHCTPHPYET MOHCTPHPYET
Cucrematu3upyer 1 | Kax He 3Haer kak PHPY PHPY PHPY
OT/IEJIbHBIC 3HAHUS Kak JIOCTATOYHBIE KaK HCUEePIBIBAIOLINE KaK
KPUTUYECKH CHCTEMaTH3UPOBATh CHCTEMaTH3UPOBATh U
CHCTEeMaTH3UPOBATh U CHCTEMaTH3UPOBATh U CHCTEeMaTH3UPOBATh U
aHAITU3HPYET Y KPUTHYECKH KPUTHYECKH
KPUTHYECKH KPHTHYECKH KPUTHYECKH
uH(pOPMALHUIO, AQHATM3UPOBATD AHATM3UPOBATD
AQHAJTU3UPOBATh AHAJIM3UPOBATh AQHATU3HPOBATH
HOJTyYCHHYIO U3 uHbOpMALHIO, uH(bOpMAaLHIO,
nadopmanmio, nHpOpMaHIo, nHpopmanuio,
Pa3HbIX HCTOYHHUKOB, | MOJYYEHHYIO U3 MOJYYEHHYIO U3 pPa3HbIX
MOJTYYEHHYIO U3 Pa3HBIX | MOJYYEHHYIO U3 Pa3HbIX | MOJYYEHHYIO U3 Pa3HbIX

B COOTBETCTBHH C PpasHbIX HCTOYHHKOB, B

TpeOOBaHUSAMH H
YCIOBUSIMH 321441

HCTOYHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUSAMU U
YCIIOBHSIMU 3a/1a4H

COOTBETCTBUH C
TpeOOBaHUSAMU U
YCIIOBHSIMU 3a1a4H

HUCTOYHHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUSIMU U

YCIIOBHSIMH 324K

HWCTOYHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUSIMU U
YCIIOBHSIMU 3a1a4H

HCTOYHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUAMU U
YCIIOBHSIMU 384K

Ymers (YK-1.2.
V1):
CHCTEeMaTH3UPOBaTh
Y KPUTHYECKH
aHAIM3NPOBAThH
nndopmanmio,
MOJIYYCHHYIO U3
pasHbIX

He ymeer
CHCTEeMaTH3UPOBATh U
KPUTHUYECKH
aHAIM3NPOBATh
nHpopmauuio,
MOJIYYEHHYIO U3 Pa3HbIX
HCTOYHHKOB, B
COOTBETCTBHU C

Ymeer
CHCTEeMaTH3UPOBATh U
KPUTHYECKH
aHaJIM3UPOBATH
nndopmanmio,
MOJTYYEHHYIO U3 Pa3HbIX
HCTOYHHKOB, B
COOTBETCTBHH C

Ymeer
CHCTEMaTH3UPOBATh U
KPUTHYECKH
aHAJIM3UPOBATH
nHpopManuio,
MOJIYYEHHYIO U3 Pa3HbIX
HCTOYHHKOB, B
COOTBETCTBHH C

B coBepiueHcTBE ymeer
CHCTEeMaTH3UPOBATh U
KPUTHUYECKH
aHAIM3NPOBATH
nHdopmanuio,
MOJTYYEHHYIO U3 Pa3HbIX
HCTOYHHKOB, B
COOTBETCTBHH C




Kog u

Kpurepun oneHnBaHuS pe3yIbTaTOB 00ydeHHS

HANMEHOBaHHUE

Koz xommnereHunn pesynbTaTa
o0yd4eHust 1o 1-2 3 4 5

JIMCIUTUTHHE
1 3 4 5 6 7

HNCTOYHHUKOB, B
COOTBCTCTBHUU C

TpeOOBaHUSIMU U
YCIIOBHSMU 3a1a4H

TpeOOBAHUSIMHU U
YCIOBUSIMU 3a1a4H,

TpeOOBaHUSIMH U
YCIOBHSMU 3a1a4H,

TpeOOBAHUSAMH U
YCIOBUSIMH 3aJ1a4d

TpeOOBaHUAMU U JIOITyCKasl 3HAUUTEJIbHBIE JloIycKas
YCIIOBUAMU 331241 HETOYHOCTHU U HEe3HaYUTEIbHbIC
MOTPEHIHOCTU HETOYHOCTHU
Braers (YK-1.2 He Brnageer HaBbIKaMU Brnaneer HaBbIKaMH VBepeHHO BrajieeT B cosepiieHcTBe BraseeT
BI): HaBHKaMH' ' CHCTEMaTH3HPOBATh U CHCTEMAaTH3UPOBATh U HaBbIKAMHU HaBbIKAMHU
' KPUTHYECKH KPUTHYECKH CHCTEMaTH3UPOBATh U CHCTEMaTH3HPOBATh U

CHCTEeMaTH3HPOBaTh

aHATM3UPOBATH aHAIN3UPOBATH KPUTHYECKH KPUTHYECKH
Y KPUTHYECKH
AHATHBHDOBATE nHpopMmanuio, nHpopmanuio, aHATM3UPOBATH aHAIN3UPOBATH
" MS o MOJYYEHHYIO U3 Pa3HbIX | MOIYyYCHHYIO U3 Pa3HbIX nHpopManuio, nHpopmanuio,
o EeHH ° 1’43 HUCTOYHUKOB, B HCTOYHUKOB, B MOJIyYeHHYIO U3 Pa3HbIX MOJYYEHHYIO U3 PAa3HBIX
pa3r¥1,1x Y COOTBETCTBHU C COOTBETCTBUH C HCTOYHUKOB, B HCTOYHHKOB, B

HUCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBAHUSIMH U
YCIOBUSIMHU 3a/1a41

TpeOOBaAHUAMH U
YCIIOBHUSIMU 3a1a4K

TpeOOBaHUSIMU U
YCIIOBUSIMU 33JIa4H,
JIOTTYCKas Psi/T OIIMOOK

COOTBETCTBHUH C
TpeOOBaHUSMU U
YCIIOBHSIMH 33Ja4H,
JIOITyCKast
HE3HAYHMTEJIbHbBIC OIHOKU

COOTBETCTBHUH C
TpebOBaHUAMU U
YCIIOBHUSIMU 3a/1a4H

VK-1.3. Ucnons3yer
METOIUKHI
CUCTEMHOI'0 IOAX0a
IIPU PELICHUU
MIOCTaBJICHHBIX 3aJa4

3nars (YK-1.3. 31):
METOINKY
CHCTEMHOTO
MOIX0/1a TIPH
peleHn
MOCTaBICHHBIX
3a/1a4

He 3nHaeT metoauky
CHCTEMHOT0 TIOAX0/a MPH
PEHICHUHN IMOCTABJICHHBIX

3ajau

Hemonctpupyer
OTACJIIBHBIC 3HAHUA O
METOJIMKE CHCTEMHOTO
MOJIX0/1a TIPH PEIICHIH
MIOCTaBJICHHBIX 33]a4

HemoHcTpupyeT
JOCTAaTOYHBIC 3HAHUSA O
METOHMKE CHCTEMHOTO
MOJX0/1a TIPH PEIICHUH

MOCTaBJICHHBIX 3aJa4

Jemonctpupyer
NCUECPIBIBAIOIINE 3HAHUA
0 METOJHKE CUCTEMHOTO

MIOJIX0/1a TIPH PEIICHIH
MOCTaBJICHHBIX 3ajjau




Kog u

Kpurepun oneHnBaHuS pe3yIbTaTOB 00ydeHHS

HANMEHOBaHHUE
Koz xommnereHunn pesynbTaTa
o0yd4eHust 1o 1-2 3 4 5
JIMCIUTUTHHE
1 3 4 5 6 7

VYwmers (YK-1.3.
V1): ucroyib30Bath
METOIHKH
CHCTEMHOTO
MOAX0J1a TIpU
pelieHnu
MOCTaBJIEHHBIX
3a1a4

He ymeer ucnions3oBath
METOJIMKHA CUCTEMHOTO
MO/IX0/1a TIPU PEIIeHUU

IMOCTABJIEHHLIX 3a7a4

YMeeT ucnonb3oBaTh
METOJMKHA CHCTEMHOTO
MIOAXO0Ja IPH PELICHUN
TIOCTaBJICHHBIX 33734,

JIOIyCKasl 3HAaUUTEJIbHbIE
HETOYHOCTHU U
MOTPELIHOCTH

YMeeT UcIons30BaTh
METOIHMKH CUCTEMHOTO
MMOIX0/a TIPU PEIICHUN

MIOCTaBJICHHBIX 3a]1ad,

JIoIycKas
HE3HAYUTENbHBIC
HETOYHOCTHU

B cosepieHcTBE ymMeeT
UCTIONIb30BATh METOIUKHI
CHCTEMHOTO TT0JIX0/1a TIPH
peIIeHNH TOCTaBIEHHBIX

3a1a4

Bnagets (YK-1.3.
B1) HaBbIKaMHU

He BJIaaACCT HABBIKAMHA
HCIIOJIB30BAaTh METOAUKH

Bna/:[eeT HaBbIKaMH
HCIIOJIB30BAaTh METOAUKHU

VBepeHHo BJIaacCT
HaBbIKaMH HUCIIOJIB30BATh

B COBCPUICHCTBE BJIAACCT
HaBbIKaMH HMCIIOJIb30BaTh

VK-2. Cnocoben
OTIPENeNATh KPYT
3a]a4 B paMKax
[TOCTABJCHHOMH IIe/IH
U BBIOMpaTh
ONTHUMAaJIbHEIE
CHOCOOBI UX
peICHHS, HCXOIS U3

HCTIONIb30BATh CHCTEMHOTO TTOJIX0/1a TPH | CHCTEMHOTO MOJX0Ja TP | METOANKH CHCTEMHOTO METOJIMKH CHCTEMHOTO
METOIMKH pEIIEeHNH IOCTABJICHHBIX | PELICHUH ITOCTABICHHBIX MOJX0/1a TIPH PEIICHUH MI0JIX0/1a TIPH PEIIECHUH
CHUCTEMHOT'0 3ama4 3ajad, IOIyCKasi psij MIOCTaBJICHHBIX 3a]1ad, MOCTaBJIEHHBIX 3a]a4
noAxoja npu OIrO0K JonycKas
pemeHnH HEe3HAYUTEIbHbIC OLINOKH
MOCTaBJICHHBIX
3amaq

VYK-2.1. IIpoBogur 3nartp (YK-2.1. 31):

Jemonctpupyer HemoncTpupyer JemoHcTpupyer

aHaIN3
MIOCTABJIEHHOH LIeNn
n Gopmynupyer
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX
3aj1a4, KOTOpble
HE00X0IMMO PEIInTh
JUIS €€ TOCTHIKEHUSI

aHaIU3
MOCTaBJIEHHOH Lien
u popmymupyer
COBOKYIHOCTh
B3aUMOCBSI3aHHBIX
3a]a4, KOTOpbIe
HE00X0IUMO
peuuTh Juis ee
JIOCTHKEHHUSI

He 3naer ananus
MOCTAaBJICHHOH IIeTTH U
¢dopmymmpyer
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33134,
KOTOpbIe HE0OXO0TUMO
PEIIUTh IS €€
JOCTHKEHHUS

OTJICNIbHBIC 3HAHHUS O
aHaln3¢e MMOCTaBICHHOM
ey u GopMyITupyer
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 33134,
KOTOpbIe HEOOXO0IUMO
pELINTH I €€
JOCTHUXKCHUS

JIOCTAaTOYHBIC 3HAHUS O
aHaJM3e MOCTaBICHHOM
end u GopMyupyer
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33134,
KOTOpbI€ HE0OX0IUMO
pelnTE 11 €€
JOCTHXKCHUS

HCYCPIIBIBAIOIINE 3HAHUS
0 aHaJIM3¢ TOCTABICHHOM
ey u GopMyupyer
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpBIE HEOOXOTUMO
pELINTH I €€
JOCTHUXKCHUA

JIEHCTBYIOIIHX Ymers (YK-2.1. He ymeer npoBoguts YMeeT IpoBOANTh aHANIN3 | YMeEeT IPOBOAUTH aHalnu3 | B coBepiieHCTBE ymeer
MIPaBOBBIX HOPM, V1): npoBoIUTH aHaJIu3 MOCTaBJICHHOM TIOCTaBJIEHHOM LS 1 [IOCTABJICHHOM L€ U NIPOBOJMTH AHAIIN3
UMEIOIIUXCS aHaJINu3 ey u GopMyIupyeT ¢dopmymHpyer ¢dopmynHpyeT [IOCTABJIEHHOW LIEIH U
pecypcoB u MOCTaBJIEHHOH IeTH COBOKYITHOCTb COBOKYITHOCTb COBOKYIHOCTb ¢dopmypyer
OrpaHUYEHUH u popmymupyer B3aMMOCBSI3aHHBIX 33/1a4, | B3aUMOCBS3aHHBIX 33]la4, | B3aMMOCBSI3aHHBIX 3ajad, COBOKYITHOCTb
COBOKYIHOCTb KOTOpBIE HEOOX0JMMO KOTOpbIE HEOOXOIMMO KOTOpBIE HE00XOIMMO B3aMMOCBSI3aHHBIX 3aJ1a4,




Kog u

Kpurepun oneHnBaHuS pe3yIbTaTOB 00ydeHHS

HauMEHOBAHME
Kox xommereHmmn pe3ynbrara
00y4eHus 1o 1-2 3 4 5
JIACLIUILIAHE
1 3 4 5 6 7
B3aUMOCBSI3aHHEIX PEIIUTh JJIs e¢ PEIIUTh IS e¢ PEIIUTh IS e¢ KOTOpPBIC HEOOXOUMO
3aaa4, KOTOpI)Ie JOCTHUXKCHUSA JOCTHUKCHUA, uonycxaa JOCTHUXCHUA, JIOHyCKaH peIlII/ITI) IJIs1 €€
HeO6XOZ[I/IMO 3HAYUTCIIbHBIC HC3HAYUTCIIbHBIC JOCTHUXCHUA
peIJ_II/ITb JJIs1 €€ HETOYHOCTHU U HCETOYHOCTHU
JOCTHUXKCHUA HOFpeIJ_IHOCTI/I

Brianers (YK-2.1.
B1): HaBbIKAMU
MPOBOJIUTD aHANN3

He BimaneeT HaBBIKaMu
TIPOBOJIUTH aHAIN3
IMOCTaBJIEHHON IIETH U

Bnangeer HaBbIKaMu
TIPOBOIUTH aHAIIN3
IIOCTaBJIECHHOM LIENTH U

YBepeHHo BiageeT
HaBBIKAMU IIPOBOJNTH
aHaIIN3 TIOCTABICHHOMN

B cosepiueHcTBe Biaaeer
HaBBIKAMU NIPOBOJUTH
aHaIIn3 MOCTABICHHON

MIOCTABJICHHOH LIeTN thopmymmpyer ¢dopmyupyer nen u GopMyIHpyeT uenu u Gopmymupyer
u Gopmymupyer COBOKYIIHOCTh COBOKYITHOCTb COBOKYIHOCTh COBOKYITHOCTh
COBOKYIIHOCTh B3aMMOCBSI3aHHBIX 33/1a4, | B3aMMOCBSI3aHHBIX 33/1a4, | B3aMMOCBSI3aHHBIX 33/1a4, | B3aMMOCBS3aHHBIX 3a/1ad,
B3aUMOCBSI3aHHBIX KOTOpBIE HEOOXOTMMO KOTOpBIE HEOOXOJUMO KOTOpBIE HEOOXOIMO KOTOpBIE HEOOXOJUMO
3ajJa4, KOTOpbIe peuuTh Juis ee peLInTh IS ee peLuTh Juis ee peuuTh IS ee
HEo0X0ANMO JOCTHIKEHHS JIOCTHKEHHUS, 10Ty CKas JOCTHIKEHHS, JIOIyCKas JIOCTHKEHUSI
peuuTh Juis ee psiz ommbok HE3HAYUTEIbHbIC OLINOKH
JIOCTHKEHUSI
YK-2.2. .
BuiGipact 3nate (YK-2.2. 31): HdemoHCcTpHpyeT JemoHCcTpHUpyeT
p . Kak BEIOMpATh JleMoHCTpHpYeT JIOCTaTOYHBIC 3HAHUSI O | MCYEPIBIBAIOIINE 3HAHUS
ONTUMAIbHBIA N He 3naer, xak BEIOMpaTh
ONTHMAJIBHBIH . OT/IeJIbHBIE 3HAHUSI O BBIOOPE ONTUMAIILHOTO 0 BBIOOpE ONTHMAIIBHOTO
crocob penieHus ONTHUMANBHBIN cIOCO0
crnoco0  pemreHus BBIOOpE ONTHMAIBHOTO croco0a pemreHus 3a/1a4, | crocoda pemeHns 3agad,
3aja4, MCXOAsd U3 peLieHust 3a1a4, UCXOAs
3a]a4, HCXOnUsl U3 crioco0a pelieHus 3aaad, | HCXOs U3 UMEIOLINXCS UCXO/Isl U3 UMEFOIIUXCSI
HUMEIOIINXCS 13 UMEIOLUXCSI PECYPCOB
MMEIOIINXCS M HCXOJISl U3 UMEIOIIUXCS pecypcoB u pecypcoB u
pecypcos n W OTpaHHYCHU I N . 9
. pecypcoB u pecypcoB U OTpaHUYEHHUN | OrpaHWYeHHH, PECYpChl U | OrpaHHYeHHH, PECypChI U
OrpaHHYEeHUH .
P OrpaHWYEeHHUN OrpaHUYEHUS OTpaHWYEHUS
Ymers (YK-2.2. YMeeT BHIOUpATh Ymeer BbIOMpaTh
. . B cosepmiencTBe ymeer
Y1) BBIOMPATh ONITHMAJIBHBII cI0CO0 ONTHMANIBHBII CIOCO0 .
N He ymeer BeiOupaTh BEIOMPATH ONTHUMAJIBHEII
ONTHMAJIBHBIH . peleHus 3a1a4, UCXO pelIeHus 3a1a4, UCXOAs
ONTHMANBHBII cIIOCO0 croco0 perieHus 3a/1a4,
crocod  pemeHus 13 UMEIOIUXCS PECYPCOB | N3 UMEIOIIUXCS PECYPCOB
peuIeHust 3a1a4, UCXOAs > > UCXOJIsl U3 UMEIOIIUXCSI
3aja4y, HCXOIs U3 1 OrpaHUYuCHHH, U OTpaHUYCHUH,
13 UMEIOLIUXCS PECYPCOB pecypcoB u
MMEIOIINXCS M JIOIyCKast 3HAUNTEJIbHBIC JIOITyCKast o
Y OTPaHUYCHUI OTPaHWIEHUH, PECYPCHI H
pecypcoB " HETOYHOCTH H HE3HAYUTEIIbHbIC
N OTPaHWICHUS
OTpaHWYECHHUH MOTPEITHOCTH HETOYHOCTH




Kog u

Kpurepun oneHnBaHuS pe3yIbTaTOB 00ydeHHS

HaNMEHOBAHHE
Kox xomnerenunn pesyabTara
o0yd4eHust 1o 1-2 3 4 5
JUICLIUIUINHE
1 3 4 5 6 7
Braners  (YK-2.2. He Bnaneer HaBbIKaMu Biapgeer HaBbIKaMu YBepeHHO Buaneer B cosepiueHcTBE Biaaeer
B1): HaBBIKAMU | BBIOMPATh ONTUMAJBHBIH | BBIOMPATh ONTUMAIBHBIN HaBBIKAMHU BBIOHPATh HaBbIKaMU BBHIOUPATH
BBIOMPATh CIOCo0 peleHus 3a1ad, croco0 perieHus 3aaad, ONTUMAJIBHBIN CTIOCO0 ONTHMAJBHBII CII0CO0
ONTUMAaJIbHBIN UCXOJS U3 UMEIOIINXCS UCXOJIS U3 UMEIOIINXCA peleHus 3a1a4, UCXOst pelieHus 3a1a4, HCXO0s1
crnoco0  pemIeHusl | pecypcoB M OTpaHHUYEHHIH pecypcoB 1 13 UMEIOIUXCS PECYPCOB | M3 UMEIOIIUXCS PECYpPCOB
3aja4, HUCXOAd W3 OTPaHUYEHUM, PECYpCBHl U | M OTPAHUYEHUIL, PECYpChl | U OFPAaHMYEHHH, PECYPCHI
HUMEIOIIUXCS OrpaHUYEHHUs], JOIMyCKas Y OTpaHUYEHMUS, U OrpaHUYECHHUS
pecypcos u psix ommboK JIOITyCKas
OTrpaHUYEHUN HE3HAYHUTEIIbHBIC OITHOKH
3HaTH (OIIK-1.1. He 3naeT metoasl HNmeeT yacTHyHbBIE 3HaeT XOpOLIO METOABI 3HaeT XOPOLIO METO/IbI
36): METOJIbI TMHEHHOHN anreOpsl 1 MIpEICTaBICHUS O JTUHEHHO! anreOphl 1 JTMHEHHOH anreOpsl 1

OIIK-1. Cnocoben
MIPUMEHATH
€CTECTBEHHOHAYYHbIE
U OOIICHHXCHEPHEIC
3HaHUS, METOBI
MaTEeMaTHYECKOTO
aHanmm3a u
MOICJIMPOBAHHMS B
npodeccnoHaTbHOM
JeSITeIBHOCTH

OIIK-1.1.
IIpumensier
€CTECTBCHHOHAYYHBIE
3HAHMSA B
poheCCHOHATBHOM
JIeSTeIbHOCTH

JUHEHHON anreOpbI MaTeMaTU4IECKOTO METO/Iax JIMHEHHOU MAaTeMaTH4YECKOTO MaTeMaTU4ECKOro

U MaTeMaTH4eCcKOTro aHaJu3a JUId peleHNs anreOpsl U aHau3a Ui peleHNs aHaNN3a A7l peIeHHs
aHanu3a TS YPaBHEHUH, MaTeMaTU4ECKOro YPaBHEHUH, YPaBHEHUH,
peneHus OTIMCBIBAIOIINX aHaIN3a 7Sl peIeHHs OTIHCBIBAIOIINX OTIHMCHIBAOIITIX
YpaBHEHHH, OCHOBHbIE (hu3nuecKue YpaBHEHHUH, OCHOBHbIE (hu3nUecKue OCHOBHBIE (prznuecKue
OTIHCHIBAIOIINX HPOIIECCHI OTIHCHIBAOIITIX MPOIIECCHI MIPOIIECCHI U HE
OCHOBHBIE OCHOBHBIE (pr3nIecKue JIOIyCKaeT OMnO0K
¢usnueckne HPOLIECCHI

MPOLECCHI

Ymers  (OIIK-1.1. He ymeer npumensTs VYMeer yacTU4HO, VYMeer, HO 0MyCKaeT psj YMeeT npaBUibHO
VY6): HNPUMEHSTh METO/bI JINHEWHOU JIOIyCKast psiJ| OIINOOK, HE3HAUUTENIbHBIX MPUMEHSTh METO/bI
METOABl JIMHEHHOM anreOpsl 1 MPUMEHSTh METObI OIMOOK, TPUMEHSATH JMHEWHO! anreOpbl 1
anreOpsl u MaTEMaTHYECKOTO JMHEHHO! anreOpsl 1 METO/IbI JINHEWHOU MaTEeMaTHYECKOTO
MaTeMaTHIECKOTO aHau3a JUIL PeIIeHHS MaTeMaTHIeCKOTO anreOpsI 1 aHaNN3a 7 peIeHH
aHanmm3a JUTS YpaBHEHHH, aHaIN3a sl peIeHHs MaTEeMaTHIECKOTO ypaBHEHHH,
pemeHus OTIHCHIBAIOIINX YpaBHECHHH, aHau3a ISl PeeHHS OTIMCHIBAOIITIX
YpaBHEHHH, OCHOBHEIE (pr3mueckue OTIMCHIBAIOIITNX YpaBHEHHIH, OCHOBHBIE (pr3myecKue
OTIHMCHIBAIOIITNX MIPOIIECCHI OCHOBHBIE (PH3HUECKHUE OTIHCHIBAIOIINX MIPOIIECCHI
OCHOBHBIE IPOLIECCHI OCHOBHbIE (hU3NUECKHe

¢usnueckne MIPOLIECCHI

MPOLECCHI

Bnagets (OITK-1.1.
B6): meTomamu

He BJIaaCCT HaAaBBIKaMH
TIPUMCHCHUSA

YacTtuyHO BRajeeT,
JIOITyCKasl PsiJi OLIHOOK,

Xopo11o BIajeeT,
JIoMycKas

B COBCPLICHCTBE BJIAACCT
HaBbIKaMU ITPUMCHCHUSA




Kog u

Kpurepun oneHnBaHuS pe3yIbTaTOB 00ydeHHS

HANMEHOBaHHUE
Koz xommnereHunn pesynbTaTa
o0yd4eHust 1o 1-2 3 4 5
JIMCIUTUTHHE
1 3 4 5 6 7
JMHEHHOM anreGpsI MaTeMaTHYeCKOro HaBBIKAMH IPUMEHCHHUSI HE3HAYHUTEIbHBIC MaTeMaTHYeCKOro
1 MaTeMaTH4YCCKOIo armapara (BLI‘II/ICHCHI/IC MaTeMaTH4YCCKOI'O OIlII/I6KI/I, HaBbIKaMH armapara (BLI‘II/ICHeHI/IC
aHaJIu3a JaJid IMPOU3BOJIHBIX, arirapara (BI)I‘-II/ICJ'IGHI/IC MPpUMCHCHU A IMMPpOU3BOJHBIX,
peuicHus HWHTETPAJIOB, OII€palinuu C MpONU3BOJHBIX, MaTEMaTHYCCKOI'O HUHTETpaJioB, Oon€palnuu ¢
YPaBHECHUH, BEKTOpaMH) AJIS PEIIeHUs] | HWHTErpajoB, ONEepaIiy C anmapara (BBIUMCICHHE | BEKTOpaMH) IS peIIeHus
OIHCHIBAOIINX ypaBHEHHI, BEKTOPaMH) [UIsL PELICHIUSI POHM3BOIHBIX, ypaBHEHHI,
OCHOBHBIE OIHCHIBAIOIIINX ypaBHEHHUI, HHTETrPAJIOB, ONEPALIUH C OIMCHIBAIOIINX
¢buznueckmne OCHOBHBIE (hH3HYECKUE OIHCHIBAIOIINX BEKTOPaMH) [USI PELICHHS | OCHOBHBIC (PH3HUCCKHE
HPOIIECCH MPOLIECCH OCHOBHbIE (hu3HUeCKUe ypaBHEHHI, IPOLIECCH
HPOIIECCH OMNHCHIBAIOLINX

OCHOBHbIE (hu3nUecKue
HPOLECCHI
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