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1. Henn u 321241 0CBOCHHS JUCHHUIIIHHBI

Llenb oCBOEHMS IUCLUILUIMHBI — CO3JaHHE y OOYyYaroIIMXCsl OCHOB JOCTATOYHO IIMPOKOM
TEOPETUYECKON MOATOTOBKU B 00JaCTU (U3UKHU, NTO3BOJIAIOLIEH OPUEHTUPOBATHCS B IOTOKE HAYyYHOMH
U TEXHUYECKOW HWHPOpPMALMU M 00eCreunBaronield WM BO3MOXXHOCTb HCIOJIB30BAHUS HOBBIX
(GU3MYEeCKUX MPUHLUIIOB B TEX O0JIACTSIX TEXHUKH, B KOTOPBIX OHU CHELUATU3UPYIOTCS.

3aauy U3y4eHUs! IUCLUIIIMHbI

o @dopmupoBaHue y OOYYaIOUIMXCS HAY4YHOTO MBIIUICHUM M COBPEMEHHOI'O
€CTECTBCHHOHAYYHOTO  MMPOBO33pPEHMs, B  YaCTHOCTH, IPABWIBHOTO IIOHMMAaHUS  IPaHUI]
MPUMEHUMOCTH Pa3JIMYHbIX (PU3UYECKUX IMMOHATUH, 3aKOHOB, TEOPUH M YMEHHUS OLEHHBATH CTEIECHb
JOCTOBEPHOCTH PE3YJbTATOB, MOJYYEHHBIX C IOMOIIBIO HKCIEPUMEHTAIBHBIX WJIN MaTEeMAaTHYECKUX
METOJI0B MCCIIEZOBAHNS;

. VYcBoeHHE OCHOBHBIX (DU3MUECKUX SIBIEHMM M 3aKOHOB KIJIACCHUYECKOH U
COBPEMEHHOM (hPU3UKH, METOI0B (PU3UUECKOTO UCCIIEOBAHUS;

. BripaboTka y o0yyaroniuxcs NpueMOB M HaBBIKOB PELIEHMs] KOHKPETHBIX 3a/1a4
U3 pa3HBIX o0nacTei PU3MKHM, MOMOTAIONIMX CTYICHTaM B JaJbHEHUIIEM pelaTh HHXCHEPHBIC 33/1auH;

o Beipabotka y  oOyuarommuxcsi ~ HAayaJbHBIX  HABBIKOB  IPOBEJCHUS
OKCHEPUMEHTAIbHBIX HAy4YHBIX HCCICIOBAHUN pPA3NUYHBIX (U3MUECKUX SIBICHHA ¥ OLECHKHU
IIOIPEIHOCTEN U3MEPEHUN.

2. Mecto aucuuminnsl B crpykrype OIIOII BO

JlucuunirHa OTHOCUTCS K JUCUUIUIMHAM 00s13aTenbHOM yactu bioka 1 yue6Horo miasa.

Heo0xonuMbpIMH yCIIOBUSMU 1J11 OCBOEHUS JUCLMILIMHBI SIBJISIOTCS:

3HAHHUE OCHOBHBIX 3aKOHOB MaTEMAaTHYECKOM JIOTMKH, HAIIPABJICHHUS DPA3BUTHS TEXHUKU U
TEXHOJIOTHUH,

YMEHMsI MCIOJB30BaTh COBPEMEHHBIE HM3MEPUTENBHBIE U IPOTrPAMMHBIE CPEICTBA B CBOEU
poeCCUOHAIIBHON e TEHHOCTH,

BJIaJICHHE METOAAMU U IPHEMaMH peIIeHUs] COBPEMEHHBIX NMPO(eCCHOHAIBHBIX 3a/1ad.

JucuunimHa CIy’)KHT OCHOBOM JUIi OCBOCHHMS JUCHHIUIMH. TeopeTudeckas MEXaHHKa,
ConpoTuBieHHE MAaTEPUATIOB U IP.

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

Hpouecc HU3YUCHUS JUCHUIIJIMHBI HAIIPABJICH HA (I)OpMI/IpOBaHI/Ie CJICAYIOMUX KOMIIETEHITHM:

Tabnuua 3.1
Konun
HANMEHOBANIC Kon 1 HanMeHOBaHUE UHIUKATOPA Kox n HanmeHOBaHUe pe3yabpTaTta 00ydeHus 110
noctikeHnst komnerenn (/1K) JUCLUIUINHE
KOMITETEHIINU
3nHath (31): BEIOOP aKTyadbHBIX POCCHICKHX U
3apy0eXHBIX HCTOYHHKOB, & TaK J€ MOUCK,
cOop 1 00paboTKy MH(pOPMALIUU, HEOOXOANMON
JUISL pEIICHUS TIOCTAaBICHHOM 3a/1a4n
YmeTs Y1): OCYIIECTBIIATH BEI0O
YK-1. Cnocoben VYK-1.1. OcymecTBiseT BBIOOP aKTyalbHBIX ) ey p
. aKTyaJIbHBIX  POCCHMCKHX W  3apyOexHBIX
OCYIIECTBIISITh POCCHICKHMX ¥ 3apyOe)HBIX HMCTOYHHMKOB, a

HCTOYHHKOB, a TaK K& IOHCK, cOop U
00paboTKy WHpOpPMANUU, HEOOXOIUMON s
pelIeHNsI TOCTABJICHHOW 3a1aYu

MOWCK, KPUTHUYECKHI | TaK K€ TMOUCK, cOop u  0oOpaboTky
aHamM3 W cuHTe3 | MHQOpPMAIMHU, HEOOXOOUMON Ui pEIICHUs

uHpOpMALUH, MIOCTaBJICHHOM 3a/1a4u.
—— Bnagers (Bl): HaBblkaMHM Kak OCYILIECTBISTh
P . BBIOOP aKTYaJIBHBIX POCCUHCKUX U 3apyOeKHBIX
CUCTEMHBIH TMOAXO[

HCTOYHHKOB, a TaK K& TMOHCK, CcOop U
JUTS pemeHus

00paboTky wuH(pOpManMH, HEOOXOAMUMOW IS

IMOCTaBJICHHBIX 3aJ1a4 o
pEeICHUA MOCTABJICHHOM 3aJ1a4Yn

VK-1.2. Cucremarusupyer u Kputuuecku | 3HaTh (31): Kak CHCTEMAaTU3UpOBaTh MW
aHaIM3UpyeT HHPOPMALIKIO, MTOJYYCHHYIO U3 | KPUTHYECKH aHAJIM3UPOBaTh  HH(OPMAIIHIO,
pa3HbIX HMCTOYHHKOB, B COOTBETCTBUH C | MOJYYEHHYIO U3 pa3HbIX HCTOYHHKOB, B
TpeOOBAHMSIMU M YCIOBHSIMH 33]]a4H COOTBETCTBHU C TPeOOBaHUSIMH W YCIOBHUSIMU




Koo n

KO}I 1 HAUMCHOBAaHUEC UHAUKATOPpA

KO}_'[ 1 HAaUMCHOBAHUEC pE3YyJIbTaTa 06yqu1/1$[ no

HaVMEHOBaHUE
noctxeHus: komnerenuuu (MIK) JACLMIUINHE
KOMIICTCHIINU
3a1aun
YMetb V1) CHCTEMaTH3UPOBATh "
KPUTHYECKH aHAINU3UPOBATh  WHPOPMAIHIO,
MONyYCHHYI0 W3 pa3HBIX HCTOYHHWKOB, B
COOTBETCTBHU C TPeOOBaHMAMH U YCIOBUSIMHU
3a1a4u
Bnaners (Bl): HaBbIKaMu cucTeMaTH3MPOBATh
U KPUTHYCCKU aHAIM3UPOBATh WH(POPMALHIO,
MOJYYEHHYI0 W3 pasHbIX MCTOYHHUKOB, B
COOTBETCTBHU C TPeOOBaHMAMHU U YCIOBUSIMHU
3aj1aun
3nate (31): METOAMKY CHCTEMHOIO MOJX0Ja
TIPY PEUICHNH ITOCTABJICHHBIX 32141
YMmers  (Y1): wucnonp3oBaTh  METOJHUKH
VYK-1.3. Ucnonb3yeT METOIUKH CUCTEMHOIO | CUCTEMHOIO noaxoza pu peuieHuu
MIOJIX0/1a TIPU PEIICHUH MTOCTABICHHBIX 33a7ad | MMOCTaBJICHHBIX 3a1a4
Bmanetp (Bl) HaBBIKAMH ~ HCIIOJIB30BATh
METOJMKH CHCTEMHOTO TOAXO0Ja TPHU pPEIICHUU
MTOCTaBJICHHBIX 33124
3uark (31): aHanM3 MOCTABJIICHHOW IENH H
dbopmynupyeT COBOKYITHOCTh
B3aMMOCBS3aHHBIX 3ajad, KOTOpBIE
HE0OXOUMO PEINTh IS €€ TOCTHKEHUS
. YMmets (Y1): npoBOIUT aHaIW3 MOCTABICHHOM
VK-2. Cnocoben | YK-2.1. [IpoBoauT aHanu3 nocTaBIeHHON (V1) mp
menu M (QOpMyNHpYeT  COBOKYIHOCTB
oTpenenaTh Kpyr | LeTn 1 QOpMyITHPYeT COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3am1ad, KOTOpBIE
3aa4 B paMKax | B3aMMOCBSI3aHHBIX 33J1a4, KOTOPBIE
o HEOOXOMMO PEIINTh JUIS €€ TOCTH)KEHHUS
MOCTAaBJIEHHOH el | HEOOXOIMMO PEIIUTh JUIS €€ JOCTIKEHHSL.
Brnaners (Bl): HaBbIKaMH NPOBOAMTH aHAJIH3
u BBIOMpATh M
MOCTaBJICHHOW  Temd W (HOopMyIHpyeT
ONITUMAJTFHBIE
COBOKYITHOCTH  B3aMMOCBSI3aHHBIX  3ajad,
CHOCOOBI 170:
KOTOpBIE  HEOOXOAMMO  pemuTh UIT  ee
peIIeHHs, UCXOOs U3
. JOCTIDKEHUS
JICACTBYIOIINX : =
3uath (31): Kak BBIOMpATh ONTHMAIBHBIH
MIPaBOBBIX HOPM,
croco0  pemreHus — 3amad,  HCXOAA W3
HUMEFOIIUXCS N
HUMEIOIINXCS PECYPCOB M OTPAHUYEHUI
pecypcos u . - =
oTpaHmueH VK-2.2. Bsibupaer omtumanbHbIil crmocod | Ymers (Y1): BeIOMpaTs OnTHMambHBIN CIIOCOO
pemieHus 3aAad, HCXOAS U3 HMEIONIMXCS | pemIeHHs 3a4ad, HCXOAS U3 HMEIONIUXCs
pPECYpPCOB U OTpaHUYEHUN PECYPCOB U OTpaHUYEHUN
Buagets (B1): HaBbIKaMHU BBIOMpATh
ONITUMAJIBHBIN CIIOCO0 pemIeHns 3aad, UCXOIs
13 UMEIOIINXCS PECYpPCOB M OTpaHHYCHHUH
OIIK-1. Cmocoben 3rare (31): MeTompl JMHEWHOW anredpsl W
NPUMEHSTh  3HAHUS MaTeMaTHYeCKOTO0  aHaim3a I peIIeHUs
(hyHIaMEHTAIBHBIX YpaBHCHHH, OTIHCHIBAFOIIUX OCHOBHBIE
pa3fenoB Hayk o (du3HYECKHE MPOLECCH
3emiie, 6azoBble | OIIK-1.1 [leMoHCTpUpYyeT 3HaHUE OCHOBHBIX | YMmerh (Y1): mpUMEHATH METOOBI JMHEHHOM
3HAHMS €CTECTBEHHO- | 3aKOHOB MaTEeMaTHYECKUX M €CTECTBEHHBIX anreOpel W MaTeMaTHYECKOTO aHalu3a JUIs
HAYYHOTO U | HayK, HSOOXOAUMBIX AJI PEIICHUs TUIOBBIX | penreHus YpaBHCHHIA, OIHCHIBAIOIIHX
MaTeMaTHYECKOTO 3a1a4 B 001acTi npodeccHoHanbHON OCHOBHEBIC (DU3MIECKHE TPOIIECCHI
MKJIOB IIPH | JAESATETbHOCTH N
pemeHmH Bnagets (B1l): meTogamu nHelHON anreOpsl U
MaTeMaTHYeCKOTO aHalW3a I peIIeHUI
CTaHIAPTHBIX .
YpaBHECHHH, OTIMCBHIBAIOIITIX OCHOBHBIE
npodeccrnoHaIbHBIX
(bu3mIeckue MPOIECcCh
3a1aq

4. O0beM TUCHUNINHBI




OOmmii 00beM TUCHMIIIMHBI COCTABIIET 9 3aUETHRIX €IUHUII,

324 4qacos.

Tabnuma 4.1.
Dopma Kype/ AyIUTOpHBIE 3aHITHSI/KOHTAKTHAs paboTa, Jac. CaMocTOSTeNbHAS dopma }
IMpaktnueckne | JlaGopaTopHble MIPOMEXYTOYHOMU
00yueHUs ceMecTp Jlexyu paboTa, vac.
3aHATHS 3aHSTUS aTTecTaluu
OYHAas 1/2 18 18 18 54 3aueT
OYHAas 2/3 18 18 18 54 3aueT
OYHAas 2/4 16 16 16 60 9K3aMeH

5.1. CtpykTypa JUCHUIUIMHBI.

5. CTpyKTypa U coaep:kaHHe TUCHUILIUHBI

ouHas ¢opma odyuenus (OPO)

Tabmuua 5.1.1

CTpyKTypa TUCIHIUTHHBI AyautopHbie
3aHATHS, Yac. CPC, | Bcero, Kon OneHOYHbIE
Ne | Homep | HammenoBanme 1lno 1146 qac. qac. NJK cpencraa
n/n paszena pasznena ’ p- ’
1 kypc 2 cemectp
Bonpocos k
duznyeckue VK- KOILTOKBHYMY TO
1 1 OCHOBBI 9 9 9 27 54 1.1. pasaeiy
«Duznyeckue
MEXaHUKHU YK1.2 OCHOBAL
ygfé;:; MEXaHUKH
21 Komrmiekr
VK- BOIIPOCOB K
MonexymsipHast 29 KOJJIOKBHYMY TIO
2 2 ¢busmka u 9 9 9 27 54 Oﬁk- pazneny
TepPMOANHAMHKA 11 «MonekynspHas
' ¢busmka u
TEPMOJAUHAMHUKY
Hroro 3a 2 cemectp | 18 | 18 18 54 108
2 Kypc 3 cemectp
VK- Komrurekr
1.1. BOIIPOCOB K
VYKI1.2 | KOJIIOKBHYMY TIO
YK1.3 pazneny
3 3 DNEKTPUIECTBO 18| 18 18 54 108 VK- | «DnexktpudecTBo
1 MarHeTHU3M 2.1. ¥ MarHeTU3M»
VK-
2.2.
OIIK-
1.1.
Hroro 3a 3 cemectp | 18 | 18 18 54 108
2 kypc 4 cemecTp
Komrurekr
?L/I;- BOIIPOCOB K
4 4 BomHoBast 8 8 8 12 36 VK] | KOTIOKBHYMY 1O
OTITHKA VK13 Bpa3)1eny
«BoaHoBas
32’I§- ONTHKA»
YK- Komrutext
290 BOIIPOCOB K
5 5 KsanroBas 8 8 8 12 36 OIIK- | KOJUIOKBHYMY 10
(uzuka 11, pasneny
«KBanToBas
¢busnka»
6 DKk3aMeH - - - 36 36 Kommekr




BOIIPOCOB K
9K3aMEHY

Htoro3a 4 cemectp | 16 | 16 | 16 60 108

Uroro: | 52 | 52 52 168 324

5.2. ConeprxaHue TUCIUTUTHHEI.

5.2.1. Coneprkanue pa3aeaoB AUCIUIUIMHBI (TUIAKTUYECKHUE CIMHUILIBI ).

Pazgen 1. dusnyeckue 0OCHOBbI MEXaAHUKH.

Tema 1: Beenenue.

[Ipenmer wu3ydenus ¢usukd. MeToapl (U3MYECKOTO HCCIEIOBAHUSA: OIBIT, TUIOTE3A,
HaOmoeHue, (QyHAaMeHTadbHas Teopus, OKcIepuMeHT. DOpMbl CYIIECTBOBAHUS MAaTEepPUU:
IIPOCTPAHCTBO, BpEMS, ABUKEHUE U B3aUMOJICHCTBHUE.

[Ipeamer kKnaccMUeCKOl MEXAHMKM — OINHMCAHME MEXaHUYECKOTO0 COCTOSHUS MaKpOTed,
IepEMENIAIOIUXCS CO CKOPOCTBI0 MHOT'O MEHBIIEH CKOPOCTH cBeTa. DyHIaMEHTalIbHbIE MOJEIbHBIC
O00BEKTHI KJIACCHYECKOW MEXaHUKH — MaTepuaibHasi TOUKa, a0COIIOTHO TBEPAOE TEIO.

Tema 2: KunemaTnka MaTepuaJbHOi TOYKH M a0COJIOTHO TBEPAOro TeJia.

KunemaTnueckre XxapakTepUCTUKU MEXAHUYECKOTO JIBUXKEHMUS, PEJCTaBICHHbBIE B BEKTOPHOM
M KOOPIMHATHOW (hopMax: palyC-BEKTOp M KOOPJMHATHI, IEpEMEIIECHIE U MPUPAIICHNE KOOPHHAT;
CKOpOCTb, YCKOPEHME M HX MpPOEKIHH Ha OCH KoopAuHaT. EcrecTBeHHbIE (TpaeKTOPHBIEC)
KMHEMaTUYECKAE  XapaKTepUCTUKMU: JyroBas KOOpAMHATa, IyTh, CKOPOCTb, HOPMAJIBHOE,
TaHM€HUUAJIBHOE U MOJTHOE YCKOPEHUSI.

CpenHsisi CKOpoCTb, MOJ1YJIb CPEIHEN CKOPOCTH.

Kunematnka JBUKEHHMST MaTepHalbHON TOYKHM B TOJE CHIBI TsOHKecTH (ypaBHEHUS
PaBHOYCKOPEHHOT'O IBMKEHUS).

KuHemaTuka OTHOCUTENBHOTO JIBUKEHHUS.

AOCOTIOTHO TBEPAOE TEJNO KaK MOJENbHBIM OOBEKT MEXaHUKU. YTJOBbIE KHHEMaTHYECKHE
BEJIMYUHBI: BEKTOP DJIEMEHTAapHOI'0 YIVIOBOTO MEPEMELICHUS, YIVIOBAask CKOPOCTh, YIII0BOE YCKOPEHHUE.
CBs13b YITIOBBIX U TMHEWHBIX KHHEMATUYECKUX BETUYHH.

Tema 3: OcHOBHBIE 32aKOHBI IUHAMHKH MATEPUATbHON TOYKH.

3akonel HplOTOHA — TeopeTHMdecKkas MOJENIb CYHIHOCTHBIX OTHOIIEHWHW W CBsI3ed B
MexaHnyeckor cucteme. Cuia Kak BEKTOpHas Mepa B3aWMOJEHCTBUS; MHEPTHAs Macca Kak Mepa
MHEPTHOTO CBOMCTBA Tena. [IprHIMNn HE3aBUCUMOCTH B3aUMOECHCTBUMN.

Cunel B MeXaHHKe Kak (YHKIUU OTHOCHTEIBHOTO MOJIOKEHHUSI U OTHOCHTENBHOM CKOPOCTH:
IpaBUTALMOHHASI CUJIA U CUJIA TSKECTH, BEC, CHJIa yIPYyrocTu (3akoH ['yka), cuia cyxoro U BSI3KOTO
TpPEHUS.

JluHamuueckoe ypaBHEHHE JBM)KEHHUS - COBOKYITHOCTh BTOPOro 3akoHa HploTOHA M mpuHIuna
HE3aBUCUMOCTH JABWXEHUS. [loHSATHE O COCTOSHMM MEXaHMYECKOW CHCTEMBI: MapaMeTphl,
JUHAMHAYECKHE IEPEMEHHBIE U IEPEMEHHBIE COCTOSIHUS MEXaHNYEeCKON cucTeMsl. [IpenckasarenbHas u
o0BsicHUTENbHAS (YHKITUU MEXaHUKHU.

[IpeoOpazoBanusa  lanunes,  wHBapuaHThl  npeoOpazoBanuit  [amunes.  [IpuHnun
OTHOCUTENBHOCTH ["annes.

Tema 4. 3aK0HBI COXpaHEHHUS UMITYJIbCA U MEXaHUYECKOM JHEPIUHU

NmMnynsc MaTepuanbHOM TOYKH M CHUCTEMBl MaTepuajbHBIX ToueK. Teopema 00 M3MEHEHUU
HMITYJIbCa. 3aKOH COXPAHEHHsI UMITylbca. LIeHTp Macc M LEHTp TshKeCTH. [[BH)KEHHE LIeHTpa Macc.
Yipyroe v HEYIpyroe CTOJIKHOBEHUS.

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

[loTeHumanbHOE MOJIE, KOHCEPBATUBHBIE U AUCCUIATUBHbBIE CUIIbl. [loTeHIIManbHas SHEPrUs U
KOHCEpPBATUBHBIE CWIIBl. 3aKOH COXPAHEHHS MEXaHWYECKOM dHepruu. KoHcepBaTMBHBIE CHCTEMBI U
3aKOH COXPaHEHMsI SHEPTUU.

Tema 5. /luHaMUKa BpalIaTe/IbHOI0 ABUKEHUS U 3aKOH COXPAHEHUSI MOMEHTA UMIIYJIbCA.




MOMEHT MMITyllbca U MOMEHT CHJIbl MaTe€pHallbHON TOYKH OTHOCHTEIBHO IOJIOCAa U OCH
BpalieHus. MOMEHT mnapbl Cuil. YpaBHEHHE MOMEHTOB. 3aKOH COXPAaHEHUsS MOMEHTa HMITyJbCa
MarepuaibHON TOUKU. TAroTeHue. DJIEeMEHTHl TEOPUH TTOJIS.

JluHamuka BpallaTeabHOrO JBU)KEHUS TBEPAOrO Tejda OTHOCUTEIBHO HEMOJBUKHON OCH.
MowmenT unepuuu TBepaoro tena. Teopema lllteitnepa.

Kunerndeckass 3Heprusi Bpaujaromierocst Tsepaoro tena. Kunernueckas sHeprus Teina Ipu
IJIOCKOM JBU>KCHUU.

Tema 6. DjieMeHTbI MeXaHUKH KUTKOCTEIA.

JlaBneHue B KUAKOCTH M Ta3e. YpaBHEHUE HEPa3pbIBHOCTU. YpaBHeHHEe bepHymin wu
CIIECTBUE U3 HETo. BszkocTs. MeToab! onpeneneHus BI3KOCTH. JIBUKeHe Tel B JKUAKOCTSIX.

Tema 7. Mexanuveckue KoJieOaHUSI U BOJHBI.

[Tepuoaunueckoe Kose0aTenbHOoe JBUKEHHE. Kunemarnueckue XapaKTEPUCTHKH
TapMOHHYECKOT0 K0JIeOaTEeIbHOTO IBHKEHUSI.

Juddepennmanpapie ypaBHEHHUS CBOOOIHBIX, 3aTYXaIOUIMX W BBIHY)KACHHBIX KOJIEOAHHMHA M X
penieHre. XapakTepUCTUKU KojeOaTenbHbIX CUCTEM: COOCTBEHHAs YacTOTa, KOA(PPUIIMEHT 3aTyXaHHUs,
JEKPEMEHT 3aTyXaHus, J00OpOTHOCTh Koyie0aTeNnbHOM cucteMbl. PesoHanc. ABTOKos1€0aHus.

BonHbl, IX OCHOBHBIE TUIIBI U XapaKTepUCTUKH. BomHoBoe ypaBHeHHe. ['pynmoBas cKOpOCTb.
CBs13b rpynmoBoii u Ga3oBoii ckopocteld. JHeprus BosHbL. OOpa3oBaHUE CTOSTYUX BOJH.

Pazgen 2. Mosnekyasipaasi Gu3HKa ¥ TEPMOAUHAMMKA

Tema 1. OcnoBHble noaoxennss MKT.

JluHaMu4eckuif, CTaTUCTUYECKUH U TePMOJAMHAMHUYECKUI MeToabl uccienoBaHus. OCHOBHbIE
MOHATHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHU: aTOM, MOJIEKYJa, KOJUYECTBO BEUIECTBA, OCTOSHHAS
ABorazipo, MOJIsIpHasi Macca, MOJISIpHbIN 00beM. O1ieHKa pa3MepoB U Macc MOJIEKYJL.

TepMoaMHAMUYECKHE CHUCTEMBI, MapaMeTpbl, MPOLECCHl. TepMOJUHAMUYECKOE PaBHOBECHE.
HyneBoe Hauano TepMoIuHaMHMKH. AOCONIOTHAas TemIleparypa. YpaBHEHHE COCTOSIHUS HIEaTbHOIO
raza (ypaBHenue Knaneiipona - MenneneeBa). ['azoBrie 3akonsl (boing-Mapuorra, ['eii-JItoccaka,
ABorazpo, JlansToHa).

Tema 2. MoJieKkyJsipHO-KHHETHYECKAasl TeOPHS MIeaJbHOr0 ra3a M 3JeMEeHTbI
CTATUCTHYECKOH (PUHKH.

OcHOBHOE ypaBHEHUE KHWHETHYECKOW Teopuu wujeanbHoro rasza. [loctosnnas bonbimana.
MonexkyaspHO-KMHETHUECKOE HCTOJIKOBAaHHWE [JaBJIEHUS W TEMIepaTypbl, METOJIbl H3MEpEeHUs
TEMIIEPATypHI.

W3MepeHue CKOpPOCTH MOJEKYd METOJOM MOJIEKYJISApHBIX MMy4ykoB, omnbIT IlTepHa.
Pacnpenenenne Maxkcgenna. bapomerpuueckas popmyna. Pacnpenenenue bonbimana.

Tema 3. IlepBoe Ha4aJI0 TEPMOAHMHAMHKH.

[lepemMeHHbIE COCTOSIHMSI TEPMOJMHAMUYECKONW CHUCTEMBI, apaMeTpbl CUCTEMbl. BHyTpeHHss
SHEPTrUs TEPMOJANHAMUYECKOU CUCTEMBI.

B3aumopeiictBue TepMoaMHaAMHUECKUX cucTeM. Teruiota W pabora Kak crnocoObl oOMeHa
sHeprueil Mexay (uznyeckMMH cucteMamu. llepBoe Havano TepMoJWHAMHMKH. BeuHblit aBHraTenn
MIepBOTo poja.

IIpuMeHeHne nepBOro Havajla TEPMOJUHAMHMKHU K HM3o0IpolueccaM. TemIoeMKOCTH. Y paBHEHHUE
Maiiepa. AnraGaTHBINA U MOTUTPOMHBIN MPOIECCHI.

Tema 4. Bropoe u TpeTbe Ha4Ya/1a TEPMOAMHAMMKH.

OOpatumble ¥ HEOOpaTUMBbIE MPOLECCHl. DHTPOMNHS, TEPMOIMHAMHUYECKOE OIpeeIeHne
sutporuu. HepasenctBo Kiaysmyca. M3menenue suTpornuu. TerutoBsle Mamuubsl. Lukn Kapho.
Tepmuueckuii KIIJ[ nukna Kapuo. Teopema Kapno. Beunslii asurarens BTOoporo poga. Teopema
Hepncra-Ilnanka.

Tema$. SIBeHus1 nepenoca.

CpeaHee 4YHCIO CTOJKHOBEHHUH U CpelnHss [UIMHA CBOOOJHOrO mpobera MOJEKYIL.
TemmonpoBonHocTs. Juddysus. Buyrpennee Tpenue (BsI3KOCTb)

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



VYpaBuenue Ban-gep-Baanbca. DkcnepuMmeHTalibHbIe HU30TEpMbl. KpuTHueckue mnapamerphl.
Ananu3 nzorepm Ban-nep-Baansca. BHyTpeHHss S3HEPTHS peaIbHOTO rasa.

Pa3nen 3. DiieKTpU4ecTBO U MAarHETHU3M

Tema 1. DekTpocTaTHYeCKOE 10JIe H €r0 HANIPSIZKEHHOCTh.

3akoH KynoHna. DnekrpocTaTuueckas OCTOSIHHAS.

HanpsokeHHOCTh 371eKTpOCTaTUUECKOro Mouisd. JIMHUM HanpsyKEHHOCTH 3JIEKTPOCTaTUYECKOTO
nosi (cusioBble uHUM). [IpuHIMN cynepno3unun siekTpoctatuueckux nosueil. [lone aunons. ITotok
BEKTOpa HampshKeHHOCTH; TeopeMa OcTporpajckoro - l'aycca Iuisi 3JIEKTpPOCTaTUYECKOrO IOJS B
BaKyyMe.

[Torennman snekTpocTarndyeckoro mois. Pabora cun anekrpocrarndeckoro mois. CBs3b
MEXy HaIpsHDKEHHOCTBIO U MOTEHIMAIOM. DKBUIIOTEHLIUAIbHBIE TOBEpXHOCTU. L{MpKymnsauus BekTopa
HaINPSHDKEHHOCTH AJIEKTPOCTATUYECKOTO TTOJISL.

Tema 2. IIpoBOAHUKH M TUITEKTPUKHUB IJIEKTPOCTATHYECKOM IOJIE.

Pacripenenenue 3apsa0B B MPOBOJHUKAX. DKBUIOTEHLUUAIBHOCTh OBEPXHOCTU IPOBOJHHUKA.
DNeKTpoCcTaTUUECKask NHIYKIHUA.

ONEKTPOEMKOCTb.  DJIEKTPOEMKOCTh  YEAMHEHHOIO  IPOBOJHHUKA.  DJIEKTPOEMKOCTb
yenuHeHHoro 1mapa. KonaeHcaToppl. OJEKTPOEMKOCTh Pa3iUYHBIX THUIIOB KOHIEHCATOPOB.
CoennHeHne KOHAEHCATOPOB. DIIEKTPOEMKOCTh YEIMHEHHOTO 3apsKEHHOT0 KOHIEHcaTopa.

Tunbel OUAAEKTPUKOB. JMAJIEKTPUKU C TOJSPHBIMA M C HEMNOJSPHBIMU MOJIEKYJIAMH.
[longpuzanusa AudneKTpUKoB M ee Buibl. KonuuecTBeHHOe omucaHue mosigpu3auuu. Bekrop
noyisipu3oBaHHocTH  P.  JlusnekTpuueckass  BOCHPUMMYMBOCTH — BemlecTtBa.  JluanekTpuueckas
IIPOHULIAEMOCTb CPEJIBI.

Bekrtop snexrpuueckoro cmemnieHusi D. CerHeTo3neKTpuKy.

I'pannunble ycnoBus Ui BEKTOpoB £ u D Ha rpanune paszziena IByX JUAJIEKTPUUYECKUX CPel.

Tema 3. JHeprus 31eKTPOCTATHYECKOTO MOJIS.

OHeprus CHCTEMbl 3aps0OB M YEOUHEHHOIO TPOBOJHHUKA. OHEPrus 3apsyKEHHOTrO
KOHJIEHCATOopa.

OHeprus 3apsLKEHHOTO KOHAEHcaTopa. ODHEprusl sJjeKkTpocraTudeckoro mois. OObeMHas
IJIOTHOCTH SHEPTUU.

Tema 4. IlocTOSAHHBIH 3JIEKTPUYECKHIl TOK.

DNEKTPUYECKUHA TOK U €r0 XapaKTEpUCTUKU: MIJIOTHOCTh TOKA U CHJIA TOKA. 3aMKHYyTasl LEb —
HE00X0IMMOE YCIIOBUE CYIIECTBOBAHUS ITOCTOSHHOTO TOKA.

CropoHHHE CHIIBI. DNEKTPOABMIKYLIAs cuia M HanpsbkeHue. CONpOTHBIIEHUE NPOBOJAHMUKOB.
3akon Owma B umHTerpaipHoi u muddepeHmanpHoi ¢opmax. Pabora m MOmHOCTE TOKa. 3aKOH
Jlxoynsa - Jlenna. [paBuna Kupxroga 11t pa3BeTBIEHHBIX LENeH.

ONeKTpHYeckre TOKM B  MeTallaX, BakyymMe M raszax. Kiaccuueckas Tteopus
3JIEKTPOIIPOBOIHOCTH MeTa/LIOB (omnbIThl Manzensintama u [lananexcu, Ctioapra u Tonmena). 3akoH
Bunemana — ®@panna. TpynHocTn kitaccnueckoi Teopud. [IoHATHE O CBEPXITPOBOAMMOCTH.

Paborta BeIXOJa AIIEKTPOHOB M3 MeTajula. DMUCCUOHHBIE siBJIeHHUA. KOHTAaKTHbIE SIBICHUS U
TEPMOAJIEKTpOHHAas 3Muccusi. KoHTakTHast pa3HOCTh MOTEHIIUAJIOB.

OnexkTpuueckuii TOK B raszax. BosjbTammepHas XapakTEpUCTHKa Ta30BOTO  paspsja.
CamocrosTenbHbIN ra3oBbli pa3psan. Tumsl caMocTosTeNbHOTO paspsana. Ilnazma u ee cBoiicTsa.

Tema 5. MaruuTHOe MoJIE.

MaruuTtHoe mosie U ero xapakTepucTukd. OneIThl Jpcrena M onbIThl Ammepa. JIunoabHbIi
MarHUTHBIH MOMEHT KOHTypa C TOKOM, OpOHMTaJbHBI MarHUTHBI MOMEHT JJIEKTpOHa B aTOME.
Hanpasnenue BekTopa MHIAYKIIMY MarHUTHOTO 1ouist B. JIunun marautHol nHaykuuu B.

[TpyHIMI Cynepno3uIMKU MarHUTHBIX nojiei. 3akoH buo-Casapa - Jlamiaca. MarautHoe nose
IPSIMOTO TOKA. MarHUTHOE MOJI€ B LIEHTPE KPYTOBOT'O IPOBOJIHUKA C TOKOM.

3akon Awmmnepa. Hampanenue cunbsl Amnepa. B3aumoneiicTBue mnapaiebHBIX TOKOB.
MaruuTHas OCTOSIHHASL.



JBrokymyecs 3apsabl M MarHuTHele nosis. MarHutHoe mose ABwkylerocs 3apspa. Cuna
Jlopenma. Dddext Xomna.

[Mupkynsanus BeKTOpa MHIYKUUM MarHuTHoro noss B. Teopema o nupkymsanuu Bexkropa B.
BuxpeBoii (HemoTeHMaJIbHBII) XapaKTep MarHUTHOTO 110J11. MarHuTHBIE 110JI COJIEHOM1a U TOPOUIa.

IToTox BekTOpa MarHuTHOW MHAYKIMH. Teopema ['aycca [uisi BEKTOpa MHIYKIIMM MArHUTHOTO
nosis B.

Tema 6. DJIeKTPOMATHUTHAS HHIYKIIHS.

SBnenue snexkTpoMarHuTHOM wMHAYKIuH. Onbitel @apanes. 3akoH PDapaznes (3aKoH
3JIeKTpOMarHuTHOM uHaykuun). [pasuno Jlenna. Llupkynsaius BUXpeBOro 3J1eKTPUUYECKOrO HOJI.

SBnenus camounnykuuu. MuaykruBHocth mpoBogHuka. OJIC camounnykuuu. Toku mpu
pa3sMbIKaHUU U 3aMbIKaHUU 1ieny. B3aumuast nuaaykuus. TpanchopmaTopsl.

DOHeprusi MarHuTHOro monsi. Pabora cuimel Awmmepa. DHeprusi M IJIOTHOCTh JHEPTUH
MarHMTHOI'O IOJIS.

Tema 7. MarHuTHbIE CBOJCTBA BellleCTBA.

Marneruku. Bekrop nHamarnuueHHoctu J.Teopema o umpkynsuuu Bektopal. Teopema o
HUPKYJSIIUM  BEKTOpa HampstkeHHocTH MarHuTHoro monst H. Cesss B uw H. MarautHas
BOCIIPUMMYHUBOCTD U IPOHULIAEMOCTh U30TPOIHBIX MarHETUKOB.

VYenosus uist BektopoB B u H Ha rpanune pasaena 1Byx MarHeTUKOB.

Hua-, mapa- u ¢peppomarnetusm. Touka Kropu. MarHUTHBIN rHCTEpE3HC.

Tema 8. YpaBuenuss MakcBeJjia 1Js 3JIEKTPOMATHUTHOTO TOJISI.

VYpaBHeHuss MakcBesuia B UHTerpajipHOU (hopme. YpaBHeHHs MakcBemia AJisi CTallMOHAPHBIX
noJnieil. YpaBHeHuss Makcpemia B auddepeHunanbaoil popme. YpaBHeHHss MakcBemia 1 HEKOTOPBIE
CIIECTBUS U3 HUX.

Paznea 4. BotHoBasi onTuka

Temal. UnTepdepenuns ceera.

SIBnenne uHTEpPepeHITH CBETA, UHTEppepeHus IIJIOCKO-TIOJIIPU30BAHHBIX
MOHOXPOMAaTHYECKHX CBETOBBIX BOJH. KOrepeHTHOCTb MCTOYHMKOB CBETa, IPOCTPAHCTBEHHAs WU
BpEMEHHasi KOT€peHTHOCTh. MeToabl HaOmoAeHus HMHTEpPEpEeHLUH B ONTUKE (MHTepdepeHIus B
TOHKHMX IIJICHKaX, KoJblia HetoToHa, natepdepomerpsl). [Ipumenenne nuteppepeHIiy B TEXHUKE.

Tema 2. ludgpakuus cpera.

SBnenue mudpakunu BodH. Ilpunnun Ioiirenca-®penens. Meton 30 @penens. 30HHBIE
IIJJACTUHKH.

Hudpakuus Ppaynrodepa Ha menu u 1udpakuroHHON pemerke. JnppakuMOHHBIN CHEKTp.
[Ipumenenne nUQPPakKIMOHHON PEUIETKH KaK CIEKTpalbHOro npubdopa. Judpakuus peHTTeHOBCKOIO
nznydyenus. Gopmyna Bynsda-bperra.

Tema 3. Dj1eMeHTBHI reOMeTPUYECKON ONTHKH.

OcHoBHbl€ 3ak0HBI ONTHKU. [IonHOE OTpakeHue.

3epkajna U UX OCHOBHbIE XapaKTePUCTUKHU. JIMH3bI U UX OCHOBHBIE XapaKTepUCTUKU. [Ipu3msl,
npUMeHeHHne npu3M. LleHTpupoBaHHbIE ONTHYECKUE cUCTeMbl. JIyma, MUKPOCKOI, 3puTeibHas Tpyoa,
dbortoanmapar. ['ma3 kak omrmueckuit mpubop. Paspemaroniasi crmocoOHOCTh ONTHYECKUX MPHOOPOB.
Abepparun (OrperIHOCTH) JIMH3 U CIIOCOObI UX YMEHbIICHHUS.

Tema 4. PacnpocTpaHeHue cBeTa B BelllecTBe.

HopmaneHas u aHOMaibHas JUCHEPCUU CBETA. OJEKTPOHHAs TEOpUA JUCIEPCHH H
rorJionieHus ceera. @a3oBas U rpymnIoBas CKOPOCTh CBETA.

[Tornomenune cBera, 3akoH byrepa- JlamOepra. CHEeKTphl MCIYCKaHHUS U TOTJIOIICHUS.
CnekTpoMeTpbl, CHEKTpaJIbHBIN aHain3. PaccesHue cBera, 3akoH Panes. [lomsipuzanms paccessHHOTo
cera. D¢ dext Jlomnepa a1 3JEeKTPOMArHUTHBIX BOJIH B BaKyyMe.

[Tonspuzanuss cBera. EcTecTBEHHBI W MOJSIPU30BaHHBIM CBET. 3akoH Mantoca. 3akoH
Bprocrepa. [lonsipuzaTopsl.

Paznea 5. KBanToBasi pusnka

Tema 1. PaBHOBecHOe TenJIOBOe U3JIyUeHHe.



Mopenp yepnoro tena. 3akon Kupxroda. 3akonsl Credana-bonbnmana u cmemenus Buna.
®opmynsl Penes-/xunca u Buna. Ontudeckue nupoMeTpsl.

Tema 2. KBaHTOBBI€ CBOICTBA H3JIy4YeHUSI.

@otonbl. DoTodrnekTpuyeckuii dPQPeKT: BUAB M 3aKOHBI. [laBneHue wusnmydeHus. DPQexT
Komnrona. /laBnenue cBera.

Tema 3. CTpoeHue aTOMOB M MOJIEKY.I.

Mopenb atoma Pesepdopna-bopa. IToctynarer bopa. CriekTpasibHbIe cepur aToMa BOJIOpOJIa.
IIpunnun coorsercTBusa bopa.

KBanrtoBble uncna. ['maBHoe kBaHToBO€ yncio. OpOuTanbHOE KBAaHTOBOE YMCIO. MarHuTHoe
KBaHTOBOE uncio. IlpaBuna or6opa. CrivH 1 COOCTBEHHBI MarHUTHBI MOMEHT 3JIEKTPOHA.

[Mpunmun Ilaynu. Ilepuonuueckas cuctema snemeHToB .M. MenpaeneeBa. PeHTreHoBckue
CIIEKTpBI.

[lornomenue, CIOHTAaHHOE U BBIHYKJIEHHOE M3NydyeHrne. ONTHYECKUE KBAHTOBBIE F€HEPATOPBI
(J1azepsr).

Tema 4. ®U3HKA AaTOMHOTO S/IPA M 3JIeMEHTAPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOJCUCTBUA B NpUPOJE. THIBI B3aMMOJCUCTBHUIM 3JIEMEHTAPHBIX
YacTHII.

DKcrepuMeHTaTbHbIE METOBI B siiepHOi (usuke. CoctaB aToMHOTO apa. Hykimonsl. 3apsia u
MaccoBo€ 4Kciio. M30Tomnsl.

SAnepubie cuibl. Mogenu sapa: 000sioueyHas U KarelbHasl.

PannoaktuBHOCTh. Buabl pafivoOakTUBHOTO H3Iy4Yy€HHUs. 3aKOH pPAJMOAKTHBHOIO paclaja.
[IpaBuna cmewenus. fAnepHele peakuuu. Peaknuu neneHus u cuHTesa saep. SnepHas sHepreruka.
DKOJIOTHS U siIepHas SHEPIeTHKA.

Metoasl HaOMIOJEHUS PAAUMOAKTUBHBIX W3MydeHUH u dvactuil. OOmme cBeaeHus o
HaONlI0JIaeMBIX JJIEMEHTApPHBIX YacTUIAX M HMX Kiaccupukanus. AHTHYACTHIBI. Polb 3aKOHOB
COXpaHEHHUs B M3yYEHHHM (PU3UKU 3JIEMEHTapHbIX yacTull. HapylieHue 3akoHa COXpaHEHHs YE€THOCTU
npu B-pacnaje (cnaboM B3aumoseiicteun). [ToHsTHe 0 KBapkax.

[Ipobnema cucTeMaTHKH 3neMEHTapHbIX 4YacTull. CoBpeMeHHbIE TMpEeJCTaBICHUS O
3aKOHOMEPHOCTSIX 3BoItoIMU Beenennoi

5.2.2. ConeprkaHue MUCIATUIMHBI IT0 BUIAM YICOHBIX 3aHSTHH.

JleKMOHHBIE 3AaHATUS
Tabmmra 5.2.1

O0bemM,
Ne /m Howmep pasjena qac. Tema nexuun
JUCIIUITIIINHBI O(DO
Beenenue.
Kunemarrka MaTepuaibHOM TOUYKH U a0COTIOTHO TBEPJIOTO TeJa.
OCHOBHI:.IC 3aKOHbI JTUHAMUKHN MaTepPIaJTBHOfI TOYKH.
l 1 9 3aKOHBI COXpaHeHI/IH HMHyJ’[BC& nu MexaHH‘IeCKOﬁ BHCI)FI/II/I

JII/IHaMI/IKa BpalmiaTeJIbHOTO JABWKCHHUA W 3aKOH COXPAaHCHUA
MOMCHTAa UMITYJIbCA.

DJIeMEHTBI MEXAHUKU KUIKOCTEH.

Mexannyeckne KojieOaHus U BOJIHEL.

Ocuosuble nonoxeans MKT.

MonexkyasipHO-KHHETHYEeCKast TEOPHSI HACATHHOTO Tra3a M AJIEMEHTHI
CTAaTHCTHYECKON (PU3UKH.

2 2 9 IlepBoe Ha4aI0 TEPMOIMHAMHUKH.

Bropoe u TpeThe Hayama TepMOANHAMHUKH.

SIBnenus nepeHoca

Peasibubie. ['a3b1, )KUAKOCTH U TBEPbIC TETA.

Hroro 3a 2 cemectp 18

3 | 3 18 DICKTPOCTATHYCCKOE TI0JI€ U €0 HAIPSHKEHHOCTb.




HpOBOZ[HI/IKI/I 1 JUDJICKTPUKHU B DJICKTPOCTATUYCCKOM I10JIC.

3Hepr1/151 QJICKTPOCTATUYICCKOIO IOJIA.

ITocToSIHHBIN 3TIEKTPUYECKUHN TOK.

MarsuTtHoe II0JI€.

3J'IeKTpOMaF HUTHAas MHAYKIWA.

MarsuTHble CBOMCTBA BEIIECTBA.

ypaBHeHI/IH Makcaenna ajs QJICKTPOMArHMuTHOIO IOJIA.

Utoro 3a 3 cemectp

18

Wurepdepennus ceera.

Judpaknus ceera.

DJIEMEHTBI FeOMeTpH‘IeCKOﬁ OIITHUKH.

PaCHpOCTpaHCHHe CBCTa B BCUICCTBE.

PaBHOBeCHOE TemIoBOE N3JIy4YCHUC.

KBaHTOBBIE CBOMCTBA H3ITyUEHHUS

CtpoeHne aTOMOB U MOJICKYJL.

dusuka aTOMHOTO AApa 1 9JICMCHTAPHBIX YaCTUII.

Htoro 3a 4 cemectp

16

Hroro:

52

HpaKT HICCKUC 3AaHATUA

Tabmuma 5.2.2

Ne i/

Howmep paznena
JOUCHUTITAHBL

O0nbem,
Jac.

00

Tema npakTUUECKOro 3aHATHS

Bgenenue.

Kunemarrka MaTepraIbHOW TOUKU M aOCOIIOTHO TBEPJIOTO Tella.

OCHOBHBIE 3aKOHBI JUHAMHUKH MaTepPIaJ'ILHOﬁ TOYKH.

3aKOHBI COXpaHEHUS UMITYJIbCa U MEXaHUYECKON SHEPTUH

I{I/IHaMI/IKa BpalaTCJIbHOTO JBMXKCHUA W 3aKOH COXPAaHCHUSA
MOMCHTAa UMITYJIbCa.

DJIeMEHTBI MEXAHUKH KUIKOCTEIA.

MexaHnndyeckne KoyieOaHus 1 BOJIHEL.

Ocuosuble monoxenus MKT.

MonexyasipHO-KHHETHYIEeCKast TEOPHSI HICaTHHOTO ra3a M AIEMEHThI
CTaTUCTHYECKON (PU3UKH.

HepBoe Ha4vaJI0 TCpPMOAMHAMUKHU.

BTOpOG 1 TPEThC HavYaJlda TCPMOANHAMUKH.

SIBneHus TIEPCHOCA

PeanbHbIC. Ta3bl, JKUAKOCTU U TBECPABIC TCJIA.

Hroro 3a 2 cemecTp

18

18

3J'I€KTpOCTaTI/I‘-ICCKOG T10JIC M €T0 HAIIPS)KCHHOCTb.

HpOBOI{HI/IKI/I 1 JUDJICKTPUKHU B DJICKTPOCTATUYCCKOM I10JIC.

3Heer51 QJICKTPOCTATUYICCKOIO IOJIA.

ITocToSsIHHBIN 3TIEKTPUUECKUHN TOK.

MaruuTHOE 1oJI€.

3JI€KTpOMaFHI/ITHa${ WHAYKIHS.

MarnuTHEIE CBOMCTBA BEIIECTBA.

ypaBHCHI/IH Makcsenia JJIA DJICKTPOMAriMuTHOIO I0JIs.

HUroro 3a 3 cemectp

18

Wurepdepennns cpera.

Judpaknus cera.

DJIEMEHTBI I‘COMC’I‘pH‘IGCKOﬁ OIITHUKH.

PaCHpOCTpaHeHI/Ie CBCTAa B BCIUICCTBC.

PaBHOBecHOE TemoBOE H3JIy4YCHUC.

KBanTOBbIE CBONCTBA U3ITYyUYEHUS

CTpOeHI/Ie ATOMOB U MOJICKYJI.

du3rka aTOMHOTO AApa U 9JICMCHTAPHBIX YaCTUIL.

Hroro 3a 4 cemectp

16




Hroro: | 52 |
JlaGopaTtopHbie padoThI
Tabmuma 5.2.3
Howmep pasnena Obmem, .
Ne n/n Jac. HaunmenoBanue 1abopaTopHoi paboThI
JUCIUTUTHHBI
0d0
Omnpenenenre Kod(pQHUIMEHTAa BOCCTAHOBICHHMS W HOHEPrHHM OCTaTOYHOMN
nH(opManuy pu yaape Ten
H3ydyenue 3aKOHOB BpAaIIaTENLHOTO JBWKEHHS C IIOMOLIBIO MasTHUKA
1 1 9 O6epOeka
Mogens kompa
OnpezneneHue MOMEHTa HHEpIMM U TpoBepka Teopemsl lllTeliHepa
METOJIOM TPHU(QUIIIPHOTO MOJIBECa
Omnpenenenne ko3 uImeHTa TEIONPOBOAHOCTH METANIA.
Omnpexnenenne NOCTOSHHOHN aguabaTel o Kiiemany-Jlezopmy
2 2 9 Omnpenenenne ko3 durmenTa BI3KOCTH BO3yXa KAIWUIIPHBIM METOIOM
W3meperne Kod(GPUIHEHTa TMOBEPXHOCTHOTO HATSKCHUS IJKUAKOCTEH
METOJIOM OTpBIBA Kalesb
HWroro 3a 2 cemectp 18
OmnpeneneHne 3MEKTPOABIKYIIESH CHIIBI METOJJOM KOMIICHCAIINH
OmnpenencHre yAENIbHOTO 3apsiia JEKTPOHA METOIOM MarHeTpoHa
3 3 18 Omnpenenernne Touku Kropu 4 ¢peppoMarHeTHKOB
OmnpeneneHue HEW3BECTHOTO CONPOTHBICHUS C IOMOLIBIO MOCTHKA
Yutcrona
HWroro 3a 3 cemectp 18
W3ydenue nudpaknun ceera
4 4 8 IMpoBepka 3akoHa Mamoca. M3ydeHue sBICHUS BpaICHMS IUIOCKOCTH
MOJISIPHU3AIIHA
5 5 8 HccnenoBanne porodrdhdexra
H3ydyenune 3aKOHOB TETJIOBOTO M3ITy4YEHHS
HUroro 3a 4 cemectp 16
Hroro: 52 -

CamocrosiTesibHast padoTa CTyJeHTA

Tabmuma 5.2.4

Howmep pasnena Obmem,
Ne o/ }Z[I/ICH];I)/I EHHHH yac. Tema Bug CPC
0D0
Kunemaruka
. [MoaroroBka K  NPAKTHYECKUM  3aHITHSM,
MarepuanbHOil TOYKH M
nabopaTopHBIM paboTaM, 0POPMIIEHHE OTYETOB K
abCOJIOTHO  TBEPAOTO
71abopaTopHBIM paboTam
Telna.
OcHoBHBIE 3akoHbl | [logroroBka K  HpakTHYECKUM  3aHITHSM,
JMHAMHKA J1abopaTopHbIM pabotam, ohopMIIEHHE OTYETOB K
MaTepuaIbHOM TOUKH. 71a00paTopHBIM paboTam
3aKOHBI coxpaHeHus | IloarotoBka K  NPaKTHYECKUM  3aHSATHSIM,
UMITyJIbCa u | nabopaTopHsIM paboram, opopmIiIeHHE OTYETOB K
1 1 27 MEXaHWYECKOH SHepruu | 1abopaTopHbIM paboTam
Junamuka
BpAIIaTeIbHOTO [MoaroroBka K  HPaKTHYECKUM  3aHSITHSIM,

JIBIDKEHUSI W 3aKOH | J1abopaTopHBIM paboTam, opopmiieHHEe OTIETOB K
COXpaHEHHS  MOMEHTa | JJabopaTOpHBIM paboTaM

HMITyJIbCa.
DeMEeHTHI MEXaHUKH
N IToaroToBKa K MPaKTUIECKUM 3aHATHIM
KUIKOCTEMN.
Mexaanueckue

TloaroroBka k IIPAaKTUYCCKUM 3aHATHUAM
KoJicOaHUs U BOJIHEL.




OCHOBHBIE MOJIOXKEHUS
MKT.

[MoxarotoBka K  NPAaKTUYCCKUM  3aHSITHSM,
nabopaTOpHBIM paboTaM, 0HOPMIICHHE OTYETOB K
11a00paTOPHEIM paboTaM

MounekynspHo-
KMHETUYECKass  TEOpHs
UAeaJbHOTO  raza o
JIIEMEHTHI

[MoarotoBka K  OPaKTUYECKUM  3aHITHSM,
nabopaTOpHBIM paboTaM, 0HOPMIIEHHE OTYETOB K
n1abopaTopHBIM paboTaM

CTaTUCTHYECKON
(hu3uKw.
IlepBoe Hayaso | IlonroroBka K  NPakTUYECKUM  3aHATHUAM,
2 27 TEPMOJVHAMHUKH. nabopaTopHBIM paboTaM, 0(pOpMIICHHE OTYETOB K
71a00opaToOpHBIM paboTam
Bropoe u Tpetbe Hauana | [logroroBka K  NPakTHUECKUM  3aHATHAM,
TEPMOJIMHAMUKH. 11a00paToOpHBIM paboTaM, 0OpMIICHHE OTYETOB K
J1a00paTOPHBIM paboTamM
SIBneHus nepeHoca. [loaroroBka K  NPaKTHYECKUM  3aHITHSIM,
J1a00paTOPHBIM paboTaM, 0QHOPMIICHHE OTUETOB K
J1a00paTOPHBIM paboTamM
PeanbHbie rasbl,
KUIAKOCTU W TBEPAbIC HOI[I‘OTOBKa K IPAKTUYCCKUM 3aHATUAM
Tena.
1,2 - [ToxroToBka K 3a4eTy
HWroro 3a 2 cemectp: 54
DJIeKTpOoCTaTHIeCKOe [logroroBka K  HPaKTHYECKUM  3aHATHSM,
nose u ero | mabopaTopHbIM paboTaM, 0()OpMIIEHHE OTIETOB K
HaINpsKEHHOCTb. n1abopaTopHBIM paboTaM
ITpoBoxHUKH u | [logroroBka K  IPAaKTHYECKUM  3aHATHSAM,
JIVRJIEKTPUKA B | JlabopaTopHBIM paboTaM, 0(OpMIIEHHE OTUETOB K
3JIEKTPOCTATHIECKOM n1abopaTopHBIM paboTam
ToJe.
OHeprust [logroroBka K  NPaKkTHYECKUM  3aHATHSM,
ANIEKTPOCTATHYECKOTO nabopaTopHbIM paboTaM, 0hOpMIIEHHE OTYETOB K
OJISI. nabopaTopHBIM paboTam
IlocTosiHHBIN IlogroroBka K  IPAKTUYECKUM  3aHATUSAM,
NEKTPUYECKHHA TOK. nabopaTopHbIM paboTaM, 0hOpMIIEHHE OTYETOB K
3 54 J1a00paTOPHBIM paboTam
MaruuTHOE moJe. HOI[I‘OTOBK& K MIPAKTUYCCKUM 3aHATUAM,
nabopaTopHbIM paboTaM, 0hOopMIIEHHE OTUYETOB K
1ab0paTOpHBIM paboTamM
DJeKTpOMarHuTHas [logroroBka K  NPaKkTHYECKUM  3aHATHSM,
WHJTYKIHSL. J1abopaTopHBIM paboram, oopMIIeHHE OTYETOB K
1abopaTopHBIM paboTam
MarnutHble  cBoictBa | [lonroroBka K — IPakTHYECKHM  3aHSTHSM,
BEILIECTBA. n1abopaTopHbIM paboram, oopMIIeHHE OTYETOB K
1abopaTopHBIM paboTam
VYpaBHenus Makcemna
JUIst 3neKTpoMaruutHoro | [ToaroroBka K MpakTHYECKUM 3aHATHAM
TOJIS.
3 - IToaroToBKa K 3a4eTy
HWroro 3a 3 cemectp 54
Wntepdepennns ceera. IlogroroBka K  IPAaKTUYECKUM  3aHATUSAM,
nabopaTopHbIM paboTam, 0hOpMIICHHE OTIECTOB K
11a00paTOpPHBIM paboTaM
Judpaxkius ceera. IlogroroBka K  IPAKTUYECKUM  3aHATUSAM,
4 12 nabopaTopHBIM paboTaM, 0POPMIIEHHE OTYETOB K

71200paTOPHEIM paboTam

DJIeMEHTHI
reOMETPUIECKON
OITHKHU.

[MoaroroBka K  OPAKTHYSCKUM  3aHSITHSIM,
nabopaTopHbIM paboTaM, 0(OPMIICHHE OTYETOB K
J1abopaTopHbIM paboTam

PaCHpOCTpaHCHI/Ie CBCTa

HOI[FOTOBKE[ K MPAKTUYCCKUM 3aHATUAM,




B BCIICCTBE.

nabopaTopHbIM paboTam, 0(OpMIICHHE OTYETOB K
n1abopaTOpHBIM paboTam

PaBHOBecHOe TeIJIOBOE
W3IIy4YeHHE.

[MoarotoBka K  OPaKTUYECKUM  3aHITHSM,
nabopaTopHbIM paboTaM, 0(OpMIICHHE OTYETOB K
n1ab0paTOpHBIM paboTam

KBaHTOBBIE cBoiictBa | [lomroroBka K  NPakTUUECKUM  3aHSTHSIM,
W3ITY9ICHUSA nabopaTopHBIM paboTaM, 0(pOpMIICHHE OTYETOB K
5 5 12 1a00paTopHBIM paboTam
Crpoerne aromMoB H | IloaroTroBka K IPakTHYECKUM 3aHATHAM
MOJICKYIL
®uzuka aToMHOro sapa | IloaroroBka K MPakTHYECKUM 3aHATHAM
u 3JIeMEHTapHBIX
YaCTHIL.
4.5 36 [MoaroToBKa K AK3aMeHY
HWroro 3a 4 cemectp 60
HUroro: 168
5.2.3. IlpenonaBaHue JUCUMIUIMHBI BEAETCA C IPUMEHEHHEM CIEAYIOIIMX BHJIOB

00pa3oBaTENbHBIX TEXHOJIOTHIL:

- BU3YyaJIn3alusd y‘IC6HOFO Marcpruajia B PowerPoint B JAUAJIOTOBOM  PCKUME

(JIGKITMOHHBIC 3aHATHSA);

- paboTa B MaJIbIX Ipymmnax (JadopaTopHbIe padoThI);
- pa3dop MpaKTUYECKHX 3a1a4 (MPAKTUYECKHIE 3aHATHU).

6. TemaTuka KypcoBbIX padoT/IPOEKTOB
KypcoBbie paboThl/IpOEKThl yU€OHBIM IUIAHOM HE MPEAYCMOTPEHBI

7. KoHTpoJibHbIE paboThI
KonTtposbHble paboThl y4eOHBIM IJIAHOM HE MPETYCMOTPEHBI

8. OneHka pe3y/JbTaTOB OCBOCHUS IMCHHUIIIMHbI
8.1. Kpurepuu oneHuBaHUS CTENEHHM IOJHOTHI W KauyecTBAa OCBOEHHUS KOMIIETEHIMI B
COOTBETCTBHUHM C IUNIAHUPYEMBIMU pe3yiibTaTaMH 00yueHHs npuBeeHs! B [Ipunoxenun 1.
8.2. PeliTuHroBas cucremMa OLIEHUBAHUS CTENIEHHU MOJHOTHI U Ka4eCTBAa OCBOCHUS KOMIETEHLIUN
o0yyaromuxcs ouHoU (opMbl 00ydeHHUs pezcTaBieHa B Tadnuue 8.1.

Tabmuma 8.1

Ne /mt |

Bunp! MeponpusiTuil B paMKax TEKYILEr0 KOHTPOJIS

| KonnyecTso 6as10B

1 kypc 2 cemecTp

1 Texymias arTecTarys

Pabota Ha nabopaTopHbIX 3aHATHAX (2 1abopaTopHbIE PabOTHI) 0-20
HNTOI'O 3a nepByro TEKYIYIO aTTECTALIIO 0-20
2 TeKymas aTTecTaIus
Pabora Ha naboparopubix 3aHATHAX (1 nadoparopHas padborta) 0-10
KosutokBuyM 1o pazzaenam: Gpu3nuecKkre OCHOBBI MEXaHUKH 0-30
HNTOT'O 3a BTopy!0 TEKYLIYIO aTTECTALHIO 0-40
3 Texymas aTTecTays
Pabota Ha aboparopusix 3aHaTHAX(1 JadopaTopHas padoTa) 0-10
KomtokBuym 1o  pasmenam:  MojekylspHas — Qusnka U 0-30
TEpPMOJMHAMHKA
HNTOT'O 3a TpeThlo TEKYIIYIO aTTECTALIIO 0-40
BCEI'O 100
2 xypc 3 cemectp
1 Texyas aTTecTays
Pabora Ha 1a00paTOPHBIX 3aHATHX (2 TabopaTOpHBIC PabOThI) 0-20
HNTOI'O 3a nepByro TEKYIYIO aTTECTALIIO 0-20




2 TCKYyIIas aTTeCTaluus

Pabora Ha mabopaTopHbIxX 3aHATHX (1 MabopaTopHas paboTa) 0-10

KosutokBryM 1O pa3zaenam: 3JeKTPUYeCTBO U MarHETH3M 0-30

HTOTI'O 3a BTOpYIO TEKYIIYIO aTTECTAIHIO 0-40

3 Texymas aTTecTays

Pabora Ha naboparopubix 3ansaTusax (1 nadboparopHas padbota) 0-10

KomnokBuym 1o paszgenaM: 3JIEKTPHIECTBO H MarHETH3M 0-30

NTOI'O 3a TpeThI0 TEKYNIYIO aTTECTALNIO 0-40

BCET'O 100

2 Kypc 4 cemectp

1 Tekymas arrecTaus

Pabora Ha nabopatopHbIX 3aHATHAX (2 1abopaTopHbIE PabOTHI) 0-20
NTOI'O 3a nepByIO TEKYIIYIO aTTECTALNIO 0-20

2 Tekymias aTTecTalus
Pabora Ha nmabopatopHbIx 3aHaTHsIX (1 mabopaTopHas paboTa) 0-10
KosutokBryM 1O pa3zenam: BOJIHOBAs ONTHKA 0-30
WTOI'O 3a BTOpYIO TEKYIIYIO aTTECTAIHIO 0-40

3 TeKyIIasi aTTeCTaIus
Pabora Ha nabopatopHbIx 3aHaTHsIX (1 mabopaTopHas paboTa) 0-10
KosutokBryM 1o pa3zgenam: KBaHToBas pusnka 0-30
HTOT'O 3a TpeThIO TEKYIIYIO aTTCCTAIHIO 0-40
BCEI'O 100

9. VYueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE o0ecTiedeHe AU CIUTIIHHbBI

9.1. [lepeuenb pekoMeHIyeMO InTepaTypsbl npeacTasiieH B [lpunoxenun 2.

9.2. CoBpeMeHHbIE MpodeccHOHaTbHbIE 0a3bl AaHHBIX W WH()OPMAIMOHHBIE CIIPaBOYHBIC
CHCTEMBI:

- Cobcrennas nmonHotekcroBas 6a3za (ITB) BUK TUY http://elib.tyuiu.ru/

- Hayuno-rexuuueckass Oubnuoreku ®I'bBOY BO PI'Y Hedtu u raza (HUY) um. .M.
I'yoxuna http://elib.gubkin.ru/

- Hayuno-rexnuueckas 6ubmmorexka ®I'6OY BITIO YTHTY http://bibl.rusoil.net

- Hayuno-texnuueckass Oubnuoreka @PI'BOY BIIO «YXTHHCKMH TOCYAapCTBEHHBIH
TexHuueckuii yausepcure» http://lib.ugtu.net/books

- baza gannbix Koncynprant «OnekTpoHHas OMOmuoTeka TexHudeckoro BY3ay

- DnextponHo-oubmmoteunas cucrema IPRbooksc OOO Kowmnanus «Ait [Tu Ap Menunay
http://www.iprbookshop.ru/

- 000 «M3narensctBo JIAHB» http://e.lanbook.com

- 000 «3nexrponnoe m3natenscto FOPANTY www.biblio-online.rux»

- DnekTpoHHo-OubIHoTeyHas cuctema elibrary ¢ OO0 «PYHDBy http://elibrary.ru/

- DnekTtpoHHo-OubOMMoTeyHas cuctema BOOK.ru https://www.book.ru

9.3. JIuueH3uoOHHOE M CBOOOJHO paclpoCTpaHseMoe IporpaMMHOe oOecreyeHue, B T.4.
OTCYCCTBCHHOI'O IMPOU3BOACTBA:

- Microsoft Windows,

- Microsoft Office Professional Plus

10. MartepuajibHO-TEXHUYECKO€E obecniedeHue JUCHUTLINHBI

[Tomemenust Ui MPOBEACHUS BCEX BHJOB PAOOTHI, MPEIYCMOTPEHHBIX YUCOHBIM ILJIAHOM,
yKOMH.HeKTOBaHBI HCO6XOIII/IMBIM O60py,Zl0BaHI/I€M U TCXHHUYCCKUMU CpeILCTBaMI/I OGy‘-IeHI/I}I.
Taomuma 10.1

Ilepedyens obopymoBaHUs, [lepedeHp TEXHUYECKIX CPEICTB O0YICHHS,

Ne i/t
HEOOXOUMOTIO ISl OCBOCHHS HEOOXOAUMBIX JIJISI OCBOEHUS JUCIUIIINHEI



http://elib.tyuiu.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://elibrary.ru/
https://www.book.ru/

JHACIUIIIAHBI

(IeMOHCTpaIlMOHHOE 060PYAOBaHHE)

JlabopatopHast  ycraHoBKa (KyO ¢
o0pasiaMu MaTepHayioB, OUQHISPHBIHI
MOJIBEC, IAp, JIEKTPOMAarHWT, LIKaja
OTCYETa YIJIOB, HICTOYHUK ITOCTOSTHHOTO
Toka) «Ormpenenenue KodpPUIHEHTA
BOCCTaHOBJICHHS u SHEPTUU
OCTAaTOYHOM HWH(pOpPMAmUHM IPH yHape
TN

JlabopaTopHass ycTaHOBKAa (MasTHHK
Obepbeka, Habop Tpy30B, IHHEHKA,
cekyHmoMmep)  «l3ydeHHe  3aKOHOB
BpAIAaTEIbHOTO JIBM)KEHHUS C TOMOIIBIO
MasiTHuka O0epOekay

Jlabopatophnas ycranoBka (JIOBOKC)
Mogens kompa

Tpudunspusiii noxsec

JlabopaTopHas yCTaHOBKA
(Dnekrpomneus, obpaser, Habop
TepMoInap) «OmnpeneneHue
k03 dunneHTa TEILIOMPOBOAHOCTH
MeTaa»

VYeranoska ®IIT1-1v «Omnpenenenue
KodpdumueHTa  BA3KOCTH  BO3AyXa
KaWJUIIPHBIM METOIOM»

JlabopaTtopHast yctaHOBKa (OrOpeTka,
MEpPHBII CTaKaH, TEepPMOMETP)
«3mepenne KO3 puIIeHTa
MOBEPXHOCTHOTO HATSHKEHUsI
KHUJKOCTEH METO/IOM OTpPbIBA Kallejb)

JlabopaTopHas yCTaHOBKA
«Ormpenenenue ANIEKTPOABIDKYIIECH
CHJIbI METOAOM KOMIICHCAIIUN»

JlabopaTopHas yCTaHOBKA
«OmpejieneHne  yAENBHOTO  3apsija
JJIEKTPOHA METOJIOM MarHETPOHa

10

JlabopaTopras YCTaHOBKA
«Ormpenenenue HEHM3BECTHOIO
COTIPOTHUBIICHHUS C ITOMOINBI0 MOCTHKA
YurcroHay

11

JlabopatopHast ~ ycraHOBKa  (T1€4b,
TepMomnapa, JBa MHJUIMBOJIBTMETPA)
«Ormpenenexue TOYKH Kropu
(heppOMarHeTHKOBY

12

VYcraHoBka ®I1B-05-3 «M3yuenue
JTUPaKINU CBETa

13

VYcranoka ~ ®IIB-05-4-1 «IIpoBepka
3akoHa Mamtoca. I3yueHue sBieHuUs
BPAIIEHHS INIOCKOCTH MOJISIPU3ALIUH. )

14

Vcranoska DIIK-10. «MccnegoBanue
dhoTtorpdexrar

15

Onruueckuii nupomerp OINTTNP-017
«zyuenne 3aKOHOB TETJIOBOTO
W3ITyYCHHUS)

KoMrutekT MynpTuMeTUIHHOTO 000pyAOBaHNUS:
MIPOEKTOP, IKpaH, KOMIBIOTEP, AKyCTHUECKAs
cucremMa.

JlokasbHasl U KOPIIOPATUBHAS CETh

11. Metoanueckue ykazanusi mo opranuzamuu CPC

11.1. MeToauueckue yKazaHus 10 MOATOTOBKE K MPAKTUYECKUM, TaOOPaTOPHBIM 3aHITHSM:




1. Meroauueckue ykazaHus «OOmass ¢usuka. OnNTuka» MO0  BBIIOJIHEHUIO
nabopaTopHbIX paboT mo guctmiimHe «®dusuka» I CTYJEHTOB BCEX HampaBieHuil u (Gopm
o0yuenusi/ cocraputenu: MuxeeBa O.b., cT. mpenonaBarens, [layrosa JI.B., accuctent, TumepssitHoBa
N.N., accucrenT — TIOMEHCKMI MHAYCTpUAIbHBIN yHUBEpcUTET. — 1-e u3a. — Tromens: U3naTenbekuii
uentp BUK, TNV, 2019. — 24 c.

2. Metoanueckue ykazanus «O6mas puszuka. Ontuka. Yacts 1» 1Mo BBIIOIHEHUIO
nabopaTopHbIX paboT mno aucnumiavHe «®dusuka» i1 CTYJEHTOB BCEX HampaBileHuil u (opm
ob0yuyenus / cocraBurenu: A.B. Mopes, JI.C. Huuunopyk, W.M. TumepssnoBa. — TromeHckuit
WHIyCTpUAIbHBIN yHUBEpcUTET. - 1-e uzn. — Tromens: M3natensckuit nentp bBUK, TNY, 2018. — 24 c.

3. Metoanueckue ykazanus «O6mas pusuka. Ontuka. YacTs 2» 10 BBHIIOTHEHUIO
nabopaTopHbIX paboT mno aucuumianHe «®dusuka» JUis CTYAEHTOB BCEX HAIPaBICHUH U (QoOpM
obyuyenns / cocraButenu: A.B. Mopes, ILIO. Tperpsiko, JI.C. Huumnopyk. —TromeHckuit
WHYCTpUATbHBIN yHUBEpCUTET. - 1-e u3n. — Tromens: U3natensckuii nentp bBUK, TNY, 2018. — 24 c.

4. Metoanueckue ykazanus «O6mas pusuka. Ontuka. Yacts 3» 10 BBHIIOTHEHUIO
na0opaTopHbIX paboT mno aucuumianHe «®dusuka» JUis CTYAEHTOB BCEX HaIpaBICHUH U (QopM
ooyuenns / cocraButenu: A.B. Mopes, ILIO. Tperbsakos, JI.B. IlayroBa. —TromeHckuit
WHYCTpUATbHBIN yHUBEpCUTET. - 1-e u3n. — Tromens: U3natensckuii nentp bBUK, TNV, 2018. — 24 c.

S. Mertoanueckne ykazanusi «OOmas ¢usmka. Mexanuka. Yacte 1» 1o
BBITIOJTHEHUIO JIabopaTOopHOW paboThl sl  CTyAeHTOB HampaBieHuss mnoarotoBku 08.03.01
CtpouTensCTBO, MPOQHIL HOArOTOBKH I[IpOMBINUIEHHOE W TPaXKIAHCKOE CTPOHUTEIHCTBO, OYHOMN
¢dbopmbl 00yuenus / coctaButenu: A.B. Mopes, I1.YO. Tperbsikos, JI.C. Huuunopyk. — TroMeHckuit
WHAYCTPHAILHBINA YHUBEPCUTET. - 1-e u3a. — Tromens: M3natensckuii nentp bUK, TNY, 2018. — 24 c.

6. Meroauueckue ykazanus «OOmas ¢usuka. Mexanuka. Yacte 2» 10
BBITIOJTHEHUIO J1a0OpaTOPHBIX paldoT no aucuuiuinHe «®dusnka» sl CTYAEHTOB BCEX HANpaBICHUN U
¢dopm oOyuenus / cocraBurenu: A.B. Mopes, JI.C. Huuunopyk, .M. TumepssnoBa. — TromeHcKuit
WHIYCTPHAILHBINA YHUBEPCUTET. - 1-e m3a. — Tromens: M3natensckuit nentp bBUK, TNY, 2018. — 24 c.

7. Metoanueckue ykazanus «O6mas ¢pusuka. MonekynspHas ¢usuka. Yacts 1» no
BBITIOJTHEHUIO J1a0OpaTOPHBIX padoT no aucuuiuinHe «®dusuka» sl CTYAEHTOB BCEX HANpaBICHUN U
¢dopm oOyuenust / cocraButenu: A.B. Mopes, JI.C. Huuunopyk, JI.B. IlayroBa. — TromeHckuit
UHIYCTpUAJIbHBIN yHUBEpcUTeT. - 1-e u3a. — Tromens: U3natensckuii nentp bBUK, TNV, 2018. — 24 c.

8. Metoanueckue ykazanus «O6mas ¢pusuka. MonekynspHas gusuka. Yacts 2» 1o
BBITIOJTHEHUIO J1a0OpaTOPHBIX paldoT no aucuuiuinHe «®dusuka» sl CTYAEHTOB BCEX HANpaBICHUN U
¢dopm oOyuenust / coctaBurenu: A.B. Mopes, U.M. Tumepssunosa, JI.B. IlayroBa. — TromeHckuit
WHIYCTpUAJIbHBIN yHUBEpcUTeT. - 1-e u3n. — Tromens: U3natensckuii nentp bBUK, TNV, 2018. — 24 c.

9. Mertoanueckue ykazanusi «OOmas ¢pusuka. DIeKTPUIECTBO U MarHeTusM. Yactpb
1» no BHIMOJIHEHMIO JA0OPAaTOPHBIX paboT mnmo aucuumIuHe «®Pu3nKa» A CTYAEHTOB BCEX
HanpasieHuil u ¢popm odyuenus / cocraputenu: A.B. Mopes, I1.YO. Tpetbsikos, JI.C. Huuunopyk. —
TroOMEeHCKHI MHAYCTPUAIBHBIA YHUBEpCUTET. - 1-¢ u3n. — Tromens: U3marensckuit neatp BUK, TUY,
2018. - 24 c.

10. Metoauyeckue ykazanusi «O0mas ¢pusrka. JNeKTpUYECTBO U MarHeTusm. Yactob
2» TO BBHINOJIHEHUIO Ja0OpaTOpHbIX paboT mo aucuuiuinHe «@Pu3uKa» IS CTYIEHTOB BCEX
HamnpaByieHu# u popm obydenus / coctautenu: A.B. Mopes, [1.1O. Tperbsikos, .M. Tumep3ssHoBa. —
TroMeHCKUI UHIYCTpUANIbHBIA YHUBEpCUTET. - 1-e u3n. — Tromens: M3narensckuii uentp bBUK, TV,
2018.—-33 c.

11. Mertoanueckue ykazanusi «OOmas ¢pusuka. DIeKTpUIEeCTBO U MarHeTusm. Yactpb
3» 1O BBINOJIHEHUIO Ja0OpaTOpHbIX padoT mo aucuuiuiuHe «@Pu3uKa» Uil CTYIEHTOB BCeX
HanpasieHuil u popm odyuenus / cocrapurenu: A.B. Mopes, [LIO. Tperbsakos, JI.C. Huuunopyk. —
TroMeHCKU MHIyCTpUAJIbHBIN yHUBEpCUTET. - 1-e u3n. — Tromens: W3narensckuit nentp bUK, TUY,
2018.-41 c.

11.2. Metoanyeckue yka3zaHHs [0 OpraHU3alUU CaMOCTOSITEIbHONU PabOTHI:



1. Metonuueckue ykazanus «OOmas ¢uzuka» Ajid OPaKTHUECKUX 3aHITHH U
caMOCTOSITeNIbHOW paboThl Mo aucuuiuiiHe «Pu3uka» UIs CTYIEHTOB BCEX HANpaBJICHUH OYHOM
dhopmel 00yuenus / coctaButenu: A.B. Mopes, I1L.IO. Tperbskos, JI.C. Huuunopyk. — TroMeHckuit
UHYCTpUAJIbHBIA yHUBEpcUTET. - 1-e u3n. — Tromens: U3natensckuii nentp bUK, TNV, 2018. — 24 c.

2. Meroanueckue ykazanus «O0mas pusuka. Yacts 1» 11t MpakKTHYECKUX 3aHATHIA
U CaMOCTOSITENIbHOU paboThl Mo aAucuuIuinHe «Du3ukay A CTYACHTOB BCEX HANpaBJICHUH 3a04HON
dhopmer 00yuenus / cocraputenu: I1L.FO. TperwsikoB, A.B. Mopes, JI.C. Huunnopyk. —TromeHckuit
WHAYCTPHAIbHBIN YHUBepcUTeT. — 1—e u3n. — Tromens: M3narensckuii nentp BUK, TUY, 2019. — 47 c.

3. Meroanueckue ykaszanus «OOmass ¢usmka. Yacte 2»  uIsl MpaKTHYECKUX
3aHATUI M CaMOCTOSITEIBHON PaboThl 1Mo aucHuiinae «Dusnuka» A CTYACHTOB BCEX HaIpaBICHUH
3a0uHOil popmbl 00yuenus / cocrasutenu: [LIO. Tperwsiko, T.M. Bemnuko, O.b. Muxeea. —
TrOMEHCKUI UHIyCTpUATIbHBIA YHUBEpPCUTET. — 1—e u3n. — Tromens: U3narensckuit nentp bUK, TUY,
2019. -42c.



[Ipunoxenue 1

H.TIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX OLICHUBAHUA

Jucuumnimna Puszuka
Kon, nanpasnenue noarorosku 05.03.01 T'eosiorust
Hanpasnennocts ['uporeosorus U MH>XeHEpHAsl F€OJIOTUS

Kox n nanmenoBanue

Kox n HanmenoBanue

Kpurepun oneHHBaHUs Pe3yIbTaTOB 00yUCHHS

Kon HHAMKaTOpa pe3ynbrara o0yueHus
KOMITCTEHIINT JOCTHKEHHSA T10 AUCTIUIUTIHE 1-2 3 4 5
KOMIIETEHIINH (Momymo)
YK-1. YK-1.1. Ocymectusier | 3uatn(31): BbIOOp He 3HaeT akTyanpHBIX JemoHncTpupyet JemoHcTpupyet HemoHcTpHupyet
BBIOOD aKTyaJlbHbBIX aKTyalbHbIX POCCHICKHX 1 OTZETbHBIC 3HAHUS O JIOCTaTOYHBIC 3HAHUS O HCUEPIIBIBAIOIIIE 3HAHUS O
POCCHICKUX H POCCHICKHX 1 3apyOeKHBIX BBIOOPE aKTyaJIbHBIX BBIOOPE aKTyaJIbHBIX BBIOOPE aKTyaJIbHBIX
3apyOeXHBIX 3apyOeKHBIX WCTOYHHKOB, a TaK e POCCHICKHX 1 POCCHICKHX H POCCHICKUX H

HCTOYHUKOB, a TaK e
TIOUCK, cOOp U
00paboTKy
nHpopmanuy,
HEOOXOIUMOH IS
peuenus
MIOCTaBJICHHOM 3a/1a4H.

HCTOYHHUKOB, a TaK K¢
MOWCK, cOOp U
00paboTky
nHpOpMaLNH,
HE0O0X0IUMOM ISt
peueHus
MOCTaBJICHHOHN 3a/1a4H

TIOUCK, cOop 1
00paboTky
nHpOpMaLNH,
HE0O0X0IUMOM ISt
pelIeHus MOCTaBIEHHOMN
3a1a4n

Sapy6e)KHLIX HCTOYHHUKOB,

a Tak e MOUCK, cOop U
00paboTky HHpOpMAaIHH,
HEOO0XOIUMOH ISt
pelIeHus MOCTaBIEHHON
3aauu

3apyOeIKHBIX
HCTOYHHKOB, @ TaK JKe
MIOWCK, cOOp U
00paboTKy
nHpopmanuu,
HEOO0XOIUMOH IS
peLIeHHUS TOCTABJICHHOM
3a/1a4U

3apyOeIKHBIX HCTOYHHUKOB,
a Tak e MOUCK, cOop U
06pabotky nHdopmanuy,
HEoO0XoIUMOM st
pelleHus TOCTaBIEHHOMN
3a1a4n

Ymern(V1):
OCYIIECTBIIATH BBIOOD
aKTyaJbHBIX
POCCHUHCKHX U
3apyOeIKHBIX
HNCTOYHHUKOB, a TaK XK€
TOWCK, cOOp U
00paboTky
nHpOpMaLNH,
HEOOXOIUMOM IS
peuenus
MOCTABJICHHOH 3a/1a4H

He ymeer ocymiecTBIsTh
BEIOOP aKTyallbHBIX
POCCHUHCKHX U
3apyOeIKHBIX
HCTOYHHUKOB, a TaK K¢
TIOWCK, cOOp U
00paboTky
nHpOpMaLNH,
HEOOXOIUMOM IS
pelIeHus MOCTaBIEHHOMN
3a1aun

YMeeT ocyniecTBIsATh
BBIOOD aKTyalbHbBIX
poccuiicKuX U

3apy6e)KHI)IX HUCTOYHUKOB,

a TaK ke MOUCK, cOop u
00paboTky nHpOopManHy,
HEOOXOIUMOM IS
pelIeHus MOCTaBIEHHON
3a/1a49M, TOTMyCKast
3HAYNUTENbHEIE
HETOYHOCTH U
MOTPEIIHOCTH

YMeer ocymecTBIATh
BEIOOp aKTyallbHBIX
POCCHICKUX U
3apyOCIKHBIX
HCTOYHHUKOB, a TaK K¢
TIOWCK, cOOp U
00paboTKy
nHpOpManNH,
HEOOXOIUMOM 1A
peleHus MoCcTaBIeHHON
3aa49u, JOIycKas
HE3HAYUTEIILHBIC
HETOYHOCTHU

B coBepmieHcTBE y™mMeeT
OCYILIECTBIIATH BEIOOD
AKTyaIbHBIX POCCUHCKUX U
3apyOCIKHBIX HCTOYHHKOB,
a TakK e MOUCK, cOop H
00paboTKy nHpOpManny,
HEoOXOIMMOH /ISt
pelIeHus MOCTaBIEHHOMN
3a1a9n




Kon
KOMIIETCHIINH

KO}:{ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

Kpurepun oneHHBaHMs pPe3yabTaTOB 00yUCHHS

HWHIUKAaTOpa pe3ynbrara 00yueHus
JOCTHKEHHS T10 IUCUUIUTHHE 1-2 3 4 5
KOMITETEHIINT (Monyio)
Brnaners(B1): He Bnaneer HaBbIkamMu Biageer HaBbIKaMu YBepeHHO Bianeer B cosepuieHcTBE Biaaeer
HaBBIKAMH KaK OCYIIECTBIISTH BBIOOD OCYIIECTBIISATH BBIOOD HaBbIKAMHU HaBBIKAMH OCYIIECTBIISTh
OCYIIECTBIISATH BBIOOD aKTyalIbHbBIX POCCHHCKUX | aKTyaJbHBIX POCCHICKHX M | OCYIIECTBISTH BHIOOD BBIOOD aKTyaJIbHBIX
aKTyalbHbIX 1 3apyOeKHBIX 3apyOeXHBIX UICTOYHUKOB, | aKTyaJIbHBIX POCCHICKUX | POCCHHCKHX U
POCCHICKHX 1 HCTOYHHKOB, a TaK e a TaK ke IONCK, cOop H 1 3apyOeKHBIX 3apyOeXHBIX HICTOYHHKOB,
3apyOeIKHBIX TIOWCK, cOop 1 00paboTKy HHpOpMAIHH, HCTOYHUKOB, a TaK K¢ a Tak e MOUCK, cOop u
HUCTOYHHKOB, a TAK )K€ | 00pabOTKy HEOOXOIUMOH ISt TIOUCK, cOop H 00paboTKy HHpOpMAaLHH,
MIOUCK, cOOp U nndopmanuu, peLICHUs! TOCTaBJICHHON 00paboTKy HE0OX0AMMOH [Ist
00paboTKy HEeo0X0aUMOIl 1t 3a7a4H, JIOMyCKasi psin nHpopmanuu, pelIeHus TOCTaBICHHON
nndopmanuu, pelIeHus MOCTaBIeHHON | OMHOOK HEOOXOANMOH IS 3a1a4u
HEeo0X0IUMOIt At 3aga4u peLICHUs! TOCTaBICHHON
peueHus 3aj1a4y, JAOIycKas
MOCTaBJIEHHOH 3a1a4n HE3HAYHUTEIbHbIC
OIIHNOKH
YK-1.2 3uatb(31): kak He 3naer xak HemoHcTpupyer JemoHcTpupyer Hemonctpupyer
Cucremarnsupyer u CHCTEeMaTH3UpOBaTh U | CHCTEMAaTHU3HPOBATh U OTZEJbHBIC 3HAHUS Kak JIOCTATOYHBIE KaK HCUEPIBIBAIOIINE KaK
KPUTHYECKH KPUTHUYECKH KPUTHUYECKH CHCTEMaTH3UPOBAaTh U CHCTEeMaTH3UPOBATh U CHCTEMaTH3UPOBATh U
aHaNN3UpPyeT aHAIM3UPOBATH aHAIM3UPOBATH KPUTHYECKH KPUTHYECKH KPUTHYECKH
nHpopmanuio, nHpopmanuio, nHpopmanuio, aHATM3UPOBATH aHATM3UPOBATH aHAIM3UPOBATh
MOJYYEHHYIO U3 MOJIYYSHHYIO U3 MOJYYEHHYIO U3 pa3HbIX | MHPOPMAIHIO, nHpopmanuio, uHdopmanuio,

Pa3HBIX HCTOYHUKOB, B
COOTBETCTBHUHU C
TpeOOBaHUAMU U
YCIIOBHSIMHU 3a1a4H

pa3HBIX HCTOYHHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUSAMU U
YCIOBHSIMU 324K

HCTOYHHKOB, B
COOTBETCTBHUH C
TpeOOBaHUSAMU U
YCIOBHSIMU 324K

MOJIYYCHHYIO U3 Pa3HbIX
HCTOYHHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUSIMU U
YCIOBHSIMU 324K

MOJYYCHHYIO U3 Pa3HbIX
HCTOYHHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUAMU U
YCIOBHUSIMU 324K

MOJIYYCHHYIO U3 PA3HBIX
HUCTOYHHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUSIMU U
YCIOBHSIMU 384K




Konx
KOMIIETCHIINH

KO}_I 1 HAMMCHOBAHUC
HHAWKaTOopa
JOCTHXKCHUSA

KOMIICTCHIIMH

Kon u HaumeHoBanue
pe3yibTata 00y4eHuUs
110 TUCUUIUIMHE

Kpurepun oneHHBaHMs pPe3yabTaTOB 00yUCHHS

1-2 3 4 5
(Moymio)
Ymern(Y1): He ymeer YmMmeer Ymeer B coBepiieHcTBE ymeeT
CHCTEMATH3HPOBaTh U | CHCTEMAaTH3UPOBATh CHCTEMaTH3UPOBAaTh U CHCTEMaTH3UPOBATh U CHCTEMaTH3UPOBATb
KPUTHYECKH KPUTHYECKH KPUTHYECKH KPUTHYIECKH KPUTHYECKH
AQHATU3UPOBATD AQHATU3UPOBATD AQHAJIU3UPOBATD AQHAIU3UPOBATD AQHAIU3HPOBATh
HHPOPMALIHIO, HHPOPMALHIO, HHPOPMALHIO, HHPOPMALHIO, “HPOPMALIHIO,

TOJTYIEHHYIO U3
Pa3HBIX HCTOYHHUKOB, B
COOTBETCTBHH C
TpeOOBAHUSIMH U
YCIOBUSIMH 3a/1a41

TIOJTYIEHHYIO M3 PasHBIX
HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBAHUSIMH U
YCIOBUSIMH 3a/1a91

TIOJTYIEHHYIO M3 PasHBIX
HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBAHUSIMH U
YCIOBUSIMHU 3a/1a4H,

MOJTYIEHHYIO M3 PasHBIX
HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBAHUSAMHE U
YCIIOBHSMU 3a/1a4H,

MOTYYEHHYIO U3 Pa3HBIX
HCTOYHHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSIMH U
YCIOBUSIMH 3aJ1aui

JIOTTyCKasi 3HAUYNUTEJIbHbIE JIOTyCKast

HETOYHOCTH U HE3HAUYUTEIbHEIC

MIOTPEIIHOCTH HETOYHOCTH
Buagers(B1): He BimageeT HaBbIKaMu Biageet HaBeIKamMu VYBepeHHo Biazneer B coBepiieHcTBe Biajaeer
HaBBIKAMU CHCTEMaTH3UPOBATh U CHCTEMaTH3UPOBATh U HaBBIKAMU HaBBIKAMHU
CHCTEMaTH3UPOBATh U KPUTHICCKH KPUTHICCKH CHCTEMAaTH3HPOBATH CHUCTEMAaTH3HPOBAaTh H
KPUTHICCKH aHATN3UPOBATh aHAITN3UPOBATh KPUTHICCKH KPUTHYCCKH
aHAITN3UPOBATh HHPOPMALHIO, HHPOPMALHIO, aHAITM3UPOBATh aHATM3UPOBATh
HHPOPMALHIO, MOJYYCHHYIO U3 Pa3HBIX | MMONYyYCHHYIO M3 Pa3HBIX HHPOPMALIHIO, “HPOPMAIIHIO,

MOJIYYSHHYIO U3
pa3HBIX HCTOYHHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUSAMU U
YCIOBHSIMU 324K

HNCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBAHUSIMH U
YCIOBUSIMH 3a/1a91

HCTOYHHUKOB, B
COOTBETCTBUHU C
TpeOOBaHUSIMU U
YCJIOBUSIMU 3aJ1a4H,
JIOTTYCKasl Psijl OIIHOOK

MOJIYYCHHYIO U3 Pa3HbIX
HUCTOYHHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUAMU U
YCIIOBHSIMH 33724,
JIOTTyCKast
HE3HAYUTEIILHBIC
OIUOKH

MOJIYYCHHYIO U3 PAa3HBIX
HUCTOYHHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUSIMU U
YCIOBHSIMU 314K

VK-1.3. cnonb3yer
METOJIUKH CUCTEMHOTO
[0AX0J1a PY PELIEHUU
MIOCTABJICHHBIX 33124

3Harb(31): MeTOAUKY
CHCTEMHOT0 MOJX0/a
NPH PEIICHUH

MOCTaBIICHHBIX 33124

He 3naer metonuky
CHUCTEMHOr0 OAX0a
IPU PELICHUN
MOCTaBJIEHHBIX 3a/1a4

JemoHcTpHupyer
OT/EJbHBIC 3HAHUS O
METOJIMKE CUCTEMHOTO
MOJIX0/Ia IPH PELIEHUH
NIOCTaBJICHHBIX 3314

JemoHcTpupyer
JIOCTAaTOYHbIE 3HAHUS O
METOAMKE CUCTEMHOIO
MOJX0/a TP PEIIEHUH
MIOCTABJICHHBIX 3a/1a4

JemoHcTpHpyeT
HCUEPIIBIBAIOIIIE 3HAHUS O
METO/IMKE CUCTEMHOTO
M0JIX0/1a P PEeIICHNN
NIOCTAaBJICHHBIX 33134




KO}:{ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

Kpurepun oneHHBaHMs pPe3yabTaTOB 00yUCHHS

Kon HWHJUKATOpa pe3yibTata 00y4eHuUs
KOMIIETEHIINH JIOCTHKESHHUSI 110 TUCUUIUIMHE 12 3 4 5
KOMIIETEHIINH (Moymio)
Yumern(V1): He ymeer ucnonb3oBate | YMeer UCIONb30BaTh YMeeT ucnoab30BaTh B cosepuiencTBe ymeet
HCIOJIb30BaTh METOJIUKH CUCTEMHOIO METOJIUKH CUCTEMHOIO METOUKH CUCTEMHOIO HCII0JIb30BAaTh METOIUKH
METOJIMKH CUCTEMHOIO | MOAXO0Ja IPU PEILIEHUN MOIX0/a IIPU PELIECHUHU [OIX0J1a IIPU PELIECHUHU CUCTEMHOTI'0 IOJIX0Ja IpHU
MOJIX0Ja TIPY PEIIECHUH | MOCTABJIEHHBIX 3a7a4 [IOCTaBJIEHHBIX 3ajad, [IOCTaBJICHHBIX 3aJad, PpELIEHNH TOCTABJIEHHBIX
MIOCTABJIEHHBIX 3a]a4 JIOIyCKasl 3HAYUTENIbHbIE JIOIycKas 3a1a4
HETOYHOCTH U HE3HAYUTEJIbHbIC
MOTPEIHOCTH HETOYHOCTHU
Brnanetn(B1) He BimageeT HaBBEIKaMu Bnageet HaBbIKaMu VYBepeHHO BiazneeT B coBepiieHcTBE Biaaeer
HaBbIKaMU WCIOJIb30BaTh METOJUKU | UCIOJIB30BaTh METOIUKU HaBbIKaMU UCTOJIb30BaTh | HABbIKAMU HCTIOJIH30BATh
WCIOJIb30BaTh CHUCTEMHOT'0 MOJIX0/1a CHUCTEMHOTI'0 MOJAX0/a IPU | METOJIUKHU CUCTEMHOTO METOJIMKHA CUCTEMHOTO
METOJIMKH CUCTEMHOTO | MPH PEUICHUN PElIeHUN TTOCTaBIECHHBIX MOAX0/1a TIPY PEIICHUN MOJIX0/Ia TIPH PeUICHUH
MOJIX0/Ia TIPY PEIICHUH | MOCTaBJICHHBIX 3324 3a/1a4, JOMycKas psij MIOCTaBJIEHHBIX 3a]1ad, MOCTaBJICHHBIX 3a7a4
MOCTaBJIEHHBIX 3a]1a4 omuboK JIOTyCKast
HE3HAYUTEJIbHbIE
OIINOKH
YK-2. VK-2.1. IlpoBoaut 3uarte(31): aHanm3 He 3naer ananus HemoHcTpupyer JemoHcTpupyer Hemonctpupyer

aHAJIU3 OCTaBJICHHOM
eI 1 GopMyIupyeT
COBOKYITHOCTb
B3aHMOCBSI3aHHBIX
3aj1a4, KOTOpbIe
HEOO0XOIUMO PELINTh
IUISL €€ JTIOCTHKEHHSI.

MOCTaBJICHHOM LIeH 1
hopmymmpyet
COBOKYITHOCTb
B3aHMOCBSI3aHHBIX
3a7a4, KOTOpbIE
HE00XOIMMO PELIUTh
IUISL €€ TOCTHKEHHS

IIOCTaBJICHHOU eI 1

hopmymmpyet
COBOKYITHOCTb

B3aMMOCBA3aHHBIX 3a/1a4,

KOTOpPBIE HE00X0AUMO
pELNTE I €€
JOCTHXKCHHUA

OT/IEIIbHBIE 3HAHUS O
aHaIM3e MOCTABJICHHOM
ey 1 GopMyaupyeT
COBOKYITHOCTb
B3aUMOCBA3aHHBIX 3a/1a4,
KOTOpBIE HEOOXOJUMO
pemuTh I ee
JOCTHUXKCHUS

JOCTAaTOYHBIC 3HAHHS O
aHaIM3e OCTABICHHOM
1end 1 GopMyaupyeT
COBOKYITHOCTb
B3aUMOCBs3aHHBIX 3a/1a4,
KOTOpBIE HEOOXOJMMO
pemmuTs 11 ee
JOCTHUXKCHUSA

HCYEPIBIBAFOLINE 3HAHUS O
aHAJI3€ MOCTaBJICHHOM
eI 1 GopMyITUpyeT
COBOKYITHOCTb
B3aMMOCBA3aHHBIX 3a7a4,
KOTOpPbIE HE0OX0AUMO
pemuTh 1A €€
JOCTHXKCHUA

Ywmers(VY1): mpoBoaANTH
aHaJIU3 [OCTaBJICHHON
1enu u GopMyIupyeT
COBOKYITHOCTh
B3aUMOCBSI3aHHBIX
3a1a4, KOTOPbIE
HE0OX0MMO peIuTh
JUISL €€ JIOCTHIKEHUS

He ymeer npoBoauts

aHaJIU3 [IOCTaBICHHOMN
1enu u GopMyIupyeT
COBOKYIIHOCTb

B3aMMOCBs3aHHBIX 3a/1a4,

KOTOpBIE HEOOXOMMO
PELIUTB IS ee
JOCTHKCHUSI

YMeeT npoBOIUTh aHATU3
[IOCTaBJIEHHOM 1IeJIN U
dopmynupyeT
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33134,
KOTOpPBIC HEO0XOAUMO
PEIIUTh IS ee
JIOCTH)KEHUSI, JIOMyCKast
3HAYUTEIbHEIC
HETOYHOCTH U
MOTPENTHOCTH

YMeeT npoBOAUTh
aHaJIN3 [OCTaBICHHON
1enu 1 GopMyIupyeT
COBOKYITHOCTh
B3aUMOCBSI3aHHBIX 337124,
KOTOPBIC HEOOXOAUMO
peumTh JuIs ee
JIOCTHXKEHUSL, IOITyCKast
HE3HAYNTEIFHBIE
HETOYHOCTH

B coBepiieHcTBE ymMeer
MMPpOBOAUTH aHAJIU3
MMOCTAaBJICHHON LIEITH 1
¢dopmynupyer
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 337124,
KOTOpBIE HEOOXOAHMO
peLuTh s ee
JOCTIIKCHUS




Konx
KOMIIETCHIINH

KO}_I 1 HAMMCHOBAHUC
HHAWKaTOopa
JOCTHXKCHUSA

KOMIICTCHIIMH

Koj 1 HaumeHoBaHue
pe3ynbrata 00ydeHHs
M0 TUCHHIUTHHE
(Monyio)

Kpurepun oneHHBaHMs pPe3yabTaTOB 00yUCHHS

1-2

3

4

5

Brnaners(B1):
HaBBIKaMH ITPOBOJIUTH
aHallu3 TOCTABICHHOMN
HeH B GOpMyYITUpYeT
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3a/1a4, KOTOPbIe
HEOOX0AMMO pPeIuTh

He Brnageer HaBblkamMu
MIPOBOIUTH aHAIIN3
IMOCTaBJICHHOM ICITN U
thopmymmpyet
COBOKYITHOCTh
B3aMMOCBSI3aHHEIX 3a7a4,
KOTOpPBIE HE0OXO0AUMO
peluTh I ee

Bnaneer naBelkamu
MIPOBOIUTH aHAIIN3
ITOCTABJICHHOM ICIIN 1
dopmynupyeT
COBOKYITHOCTB
B3aMMOCBSI3aHHEIX 3a7a4,
KOTOpPBIE HE0OXOAUMO
peluTh JIs ee

YBepeHHO BianeeT
HaBBIKAMU IIPOBOANTH
aHaJN3 IMOCTAaBICHHON
ey u GopMyIupyeT
COBOKYITHOCTB
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpPBIE HEOOXO0AUMO
pemuTs 11 ee

B cosepuieHcTBE Biaaeer
HABBIKAMH IIPOBOJHTH
aHaJIU3 MTOCTaBIECHHOMN
nen u GopMyIHpyeT
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 33/1a4,
KOTOpBIE HEOOXOJMMO
PEeLuTh OJI €€

JUIA €€ TOCTH)KEHUS JIOCTHDKEHUS JIOCTIDKEHUS, JOMycKas JIOCTMOKEHUSI, IOITycKas JOCTIDKEHUS
psn omuoboK HE3HAUUTENIbHbIE
OLINOKU
VYK-2.2. Beibupaer 3nate(31): Kak He 3naer xak BeiOupath | [lemoHCTpHpyeT Jemonctpupyer JemoHcTpupyeT

ONTUMAJILHBIN CIIOCO0
peIIeHHs 3a1a49, HCXO
13 UMCIOIIHUXCS
peCypcoB u
OrpaHUYEHUH

BBIOMpATH
ONTHUMAJIBHBIH cIOCO0
peuieHus 3anad,
WCXOZSI U3 MMEIOIIUXCS
pecypcoB u
OorpaHUyYeHUi

ONTUMAIILHBIN CIIOCO0
penIenust 3a1ad, HCXoas
13 UMEIOIUXCS
pecypcoB u
OorpaHUyYeHui

OTJIENIbHBIC 3HAHUSA O
BBIOOPE ONTHMAIILHOTO
crioco0a pemeHns 3a1ad,
UCXOIS N3 UMEIOIIUXCS
pecypcoB 1 OrpaHUYeHUN

JIOCTAaTOYHBIE 3HAHUS O
BBIOOPE ONTHMAIILHOTO
croco0a pemeHns 3a1ad,
UCXOSl N3 NUMEIOIIUXCS
pecypcoB u
OTpaHUYEHHH, pecypchl
U OTPaHHYCHUS

HCUEPIIBIBAIOIINE 3HAHUS O
BEIOOPE ONTHMAJILHOTO
crioco0a pemeHns 3a/1ad,
HCXOJS N3 UMEIOIINXCS
pecypcoB M OTrpaHUYEHHH,
pecypchl 1 OTpaHUuCHUS

Ywmers(VY1): BEIOHpATh
ONTUMAIILHBIN CIIOCO0
peleHus 3a1ad,
HCXOIS U3 MMEIOIIHXCSI
pecypcoB u
OrpaHUYEHUN

He ymeer BoIOUpaTh
ONTHUMAILHBII CIIOCO0
peleHus 3aa4, HCXOIsI
W3 UMEIOLIUAXCS
pecypcoB u
OrpaHUYEHUN

YMeer BBIOHpaTh
ONTHUMAJIEHBIN CTIOCO0
pelieHus 3a1a4, UCXOAs U3
MMEIOIINXCS PECYPCOB U
OTpaHUYEHUH, TOIyCKasl
3HAYNTEIbHbIC
HETOYHOCTHU H
MIOTPENTHOCTH

YMeet BBIOHpaTh
ONTHUMAJIBHBIN CTIOCO0
peLIeHust 3a1a4, UCXO/s
U3 UMEIOIUXCS
pecypcoB u
OTpaHUYCHUH, TOIyCKast
HEe3HAYHTENIbHbIC
HETOYHOCTH

B coBepmieHcTBE y™mMeeT
BBIOMpATh ONTHMAIbHBIH
Croco0 penieHus 3anad,
UCXoas U3 UMCHOIIIUXCA
PEeCypcoB U OTpaHUYEHUH,
peCYpPCHI U OrpaHUYEHUs




KO}:[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

Kpurepun oneHHBaHMs pPe3yabTaTOB 00yUCHHS

Kon HHAMKaTOpa pe3ynbrara 00yueHus
KOMIIETeHIIUU JOCTIDKEHUS 10 JUCLUIUINHE 12 3 4 5
KOMIIETeHIIUU (Monyio)
Brnanmets(B1): He Bnaneer HaBbIKaMu Biageer HaBbIKaMu YBepeHHO Bianeer B cosepuieHcTBE Biaaeer
HaBbIKAMH BBIOUPATH BBIOMPATh ONTUMAJBHBIH | BBIOMPATH ONTHMAIIBHBIH HaBBIKAMH BBHIOUPATH HaBBIKAMH BBIOMPATH
ONTUMAIIBHBIN CIIOCO0 | CIIOCO0 pemeHus 3a1ad, | CIoco0 pemreHus 3a1ad, ONTHUMAIIEHBIN CIIOCO0 ONITUMAITBHBIH CITOCO0
peleHus 3ajad, UCXOJS U3 UIMEIOLIUXCS UCXOJs U3 UMEIOLIUXCS pellleHns 3a4a4, UCX0As | pelIeHus 3a/1a4, UCXO U3
UCXOJS U3 UMEIOIIUXCS | PECYPCOB H PECYPCOB U OTPaHUYEHUM, | M3 HMEIOIIUXCA HMMEIOIINXCSA PECYPCOB U
pecypcoB u OTrpaHUYEHUN peCypCHl U OTpaHUYEHHH, pecypcoB 1 OTPaHUYEHUM, PECYPCHI U
OTrpaHUYEHUN JIOIyCKast psiJ OIIHOOK OTpPaHUYEHUH, Pecypchl OTpaHUYEHUS
U OTpaHUYCHHUS,
JlorycKas
HE3HAUUTENIbHbIE
OIIHOKH
OIIK-1. OIIK-1.1 3nath(31): MeToxBI He 3naet meTomsr Nwmeer 3HaeT Xopo1Io 3HaeT Xopo1Io
JemMoHcTpupyer JTUHEHHON anreOpsl U JUHEHHOW anreOphl 1 YaCTUYHbIE METO/IbI METO/IbI
3HaHUE OCHOBHBIX MaTEMaTHYECKOTO MaTEMaTHYECKOTO HpeJCTaBICHUS JUHENHON JTUHEHHOU
3aKOHOB aHanu3a A71sl peleHus aHalu3a A71sl peleHus 0 MeToJax anreOpsl 1 areOpsl 1
MaTEMaTUYECKUX U YPaBHEHHI, YPaBHEHHH, JUHENHON MaTEMaTHYECKO MaTEMaTUIECKO
€CTECTBEHHBIX HayK, OINHKCBIBAIOLINX OINHKCBIBAIOLINX anreOpsl 1 ro aHajJau3a Juis TO aHamu3a Juis
HEOOXOANMBIX IS OCHOBHBIC (PU3NUECKHE | OCHOBHBIC (pru3MUECKHE MaTEMaTHYECKO peleHus peleHus
pelleHHs] TUIIOBBIX HPOLECCHI HPOLECCHI roO aHajau3a Juis YPaBHEHHH, YPaBHEHHI,
3a7a4 B 00J1aCTH pemeHus OTIHCHIBAOIITIX OTIHCBIBAIOIITNX
npodeccHoHaNIbLHON YpaBHEHUH, OCHOBHBIE OCHOBHBIE
JeSITeTbHOCTH OTIMCHIBAOIITIX ¢busngeckne ¢usngeckue
OCHOBHBIE nporneccel. [Ipn MIPOIIECCHI, M HE
¢dusngeckue HCTIONB30BaHUH JIOITyCKaeT
MPOIIECCHI METOJIOB [$)114% (310
JIOIIyCKaeT
OTJENIbHBIE

HCTOYHOCTH




Ymern(Y1): npumenste | He ymeer Ymeer Ymeer, HO YmMmeer
METO/Ibl TUHEHHON MPUMEHSTD YaCTUYHO, JIOMYCKaeT psij MIPaBUJILHO
anreOpsl 1 METOIbI JIOTIyCKas psijl HE3HAYUTEIbHBI MPUMEHSTD
MaTeMaTHYECKOTO JTUHENHHON OIHOOK, X OLIHOOK, METOABI
aHanu3a JUIsl pelieHus anreOpsl 1 MIPUMEHSITD NIPUMEHSITH JIMHENHON
YpaBHEHUH, MaTeMaTHYECKOT O METOJIbI METO.IbI anreOpel 1
ONMCBHIBAIOIINX aHaJIn3a I JIMHEHHON JIMHEHHON MaTeMaTHIECKO
OCHOBHBIC (pr3WYECKHe | perieHus anreOpsl 1 anreOpsl 1 ro aHanu3a JUist
MIPOLIECCHI YpaBHEHUH, MaTeMaTH4ECKO MaTeMaTH4ECKO peuieHus
ONMCHIBAIOLLIUX ro aHaJIM3a ISt ro aHaJIn3a JUIst ypaBHEHUH,
OCHOBHBIC peuicHus peuicHuss OITMCBIBAKOIIUX
(dhusnveckue YpaBHEHHUH, YpaBHEHUH, OCHOBHBIE
IMPOLECChI OITMCBIBAKOIINX OITMCHIBAKOIINX (I)I/I3I/I‘I€CKI/IC
OCHOBHEBIE OCHOBHBIE HPOIIECCHI
busnyeckue ¢dusnyeckue
MIPOLIECCHI MIPOLIECCHI
Bnagers(B1): He Brnaneer YactuaHo Xopoio B
METOJIaMU JIMHEHHOM HaBbIKaMU BIIAJIEET, BIIAJICET, COBEPIIEHCTBE
anreOpel 1 MIPUMEHEHHUS JIOIycKas psij JIOIycKast BIIAZIEET
MaTeMaTHYECKOTo MaTeMaTHYECKOT o OIHUOOK, HE3HAYUTEIbHBI HaBbIKaMH
aHanu3a JUisl pelieHus anmapara HaBbIKaMU € OIIHOKH, NIPUMEHEHUSI
YpaBHEHUH, (BBIUHICIICHUE MIPUMEHEHHUS HaBbIKaMU MaTeMaTH4eCKO
OITMCBIBAKOIIINX IMPOU3BOIHBIX, MAaTE€MaTHYCCKO MMPUMEHCHUA ro (BI)I‘II/ICJ'ICHI/IC
OCHOBHBIC (1)I/I3I/I‘ICCKI/Ie HUHTErpajioB, ro amnmapara MAaTEMAaTHYICCKO MPpONU3BOJHBIX,
MIPOIIECCHI oTIepaluy ¢ (BBIYHCIICHUE To anmnapara MHTETPaoB,
BEKTOpaMHM) JJIst MPOM3BOJHEIX, (BBIYMCIIEHUE oIeparuu ¢
peleHus HHTETPAJIOB, MPOU3BOHBIX, BEKTOPaMH) JIIs
YpaBHEHHUH, oIepanuu ¢ HHTETPAJIOB, peleHus
ONKCHIBAIOLINX BEKTOpaMH) onepaluu ¢ ypaBHEHUH,
OCHOBHbIE JUTSL peLIeHUst BEKTOpaMH) JIJIs ONMCHIBAIOLIUX
¢usnueckne YpaBHEHUH, peleHus OCHOBHBIE
IPOLECCHI OINHKCBIBAIOIINX YpaBHEHUH, ¢usnveckue
OCHOBHBIE OMHUCBIBAIOIINX TPOLIECCHI
¢du3nyeckne OCHOBHBIE
IIPOLIECCHI ¢busngeckne

MPOLIECCHI
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KAPTA

o0ecrne4yeHHOCTH JUCHHMILUIMHBI Y4e0OHOH U y4e0HO-MeTOANYeCKOM JIUTepaTypoi
Huctunnnaa Ouzuka
Kopx, nanpasnenne noarorosku 05.03.01 I"eoyorus
Hanpasnennocts (mpo¢mis) [uaporeosiorus 1 nH>XeHepHas Te0IOTHS

KonTunre O6ecn
HT Hannu
6 €4EeHHO e
Koy 0byHarom CThb
€CTBO uxcd, obyda DJICKTP
No Hazpanue yueOHOTO, yIeOHO-METOANIECKOTO W3IAHNUS, K3eMIT UCIIONB3Y fommxe OHHOT'O
/ aBTOP, U3AATEIBCTBO, BUJ U3JAHUS, TOJ] H3IAHHS FOLITHX BapuaH
m JISIpOB 1 Ta B
B BIK ykasaHHy mTepa
0 o 9BC
TYpoii, /
JUTEPATYp % (+-)
y
Tpodumosa, Taucus MBanosHa. Kypc ¢usuku [Tekcr]:
eOHoe mocodre sl HHKEHEPHO-TEXHUIECKAX
R 8 P 25 54 100 +

cnenuanbroctei By30oB / T. U. Tpodumosna. - 18-¢ uzn.,
crep. - M.: Akanemus, 2010.

Jlusenues, Hukonait Mutpocdanosuy. Kypc ¢pusuku :
yuebnuk / H. M. JluBeHties. - 7-¢ uzn. crep. - CII6. [u ap.]
2 : Jlanb, 2012. - 666 c. : wi. - (YueOHUKH TSI BY30B. 5+2P 54 100 +
CreupanbHast TuTepaTypa).
http://e.lanbook.com/books/element.php?pll id=2780

UemeszoBa, Kcennst CepreeBHa. Di1eMeHThI KBAHTOBOM
3 ¢usuku [Texct]: yueOnoe mocodue / K. C. Uemesona; 25+DP 54 100 +
TromM['HI'Y. - Tromens: TroMI HI'Y, 2012. - 147 c.

lopnau, Buktop BacunbeBnu. ®usnka : YueOHoe
mocobue / B. B. 'opmay. - 2-e u3z., ucmp. u JI01. -
4 OnektpoH. naH.col. - Mocksa : UznarensctBo IOpaiir, OP 54 100 +
2019. - 215 c. - (bakanasp. [Ipuknanuoit kypc). - URL:
https://www.biblio-online.ru/book/fizika-433584




JonosiHeHUs1 U U3MEHEHUS
K padoyeii mporpaMme JUCHUIIUHBI (MOLYJI5)

Ha 20— 20_ yueOHBIIi TOX

B pabouyto mporpamMmy BHOCATCS CIEAYIONINE TOTIOTHEHNUS (M3MEHEHN):

I[OHOJ'IHCHI/ISI 1 N3MCHCHUS BHEC!

(Oon21cHOCIb, YUeHOe 36aHUe, CIeneib) (noonucw)
(U.0. Damunus)

Jononuenus (u3MeHeHus) B pabodyro MporpaMMy pacCMOTPEHB M 0100peHBI Ha 3aceaHuu Kadeapbl

(HaumeHnosanue Kagheopwt)

IIpoTokom OT « » 20 1. Ne

3aBenyronmii kKadeapoi
N.0. ®amunus

COI'VIACOBAHO:
3aBenyromuii BeITyCKaromen kadenpoit

B.I1. MenrHUKOB

« » 20 r.
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