MUHUCTEPCTBO HAYKH U BBICHIEI'O OFPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
denepanbHOE rOCyIapCTBEHHOE OI0KETHOE
00pa3oBaTebHOE YUPEKACHUE BBICIIETO 00pa30BaHUs
«TIOMEHCKUI/II71 PIHI[YCTPPIAJIBHE;IFI YHUBEPCUTET»
TOBOJbCKUU HHAYCTPUAJIBHBIU HHCTUTYT (puauan)

YTBEPXKIAIO

3amectutenb gupekropa no YMP

C/Lg /Z“(/’;/AK E. B. KazakoBa

«30» aBrycra 2022 1.

PABOYASA ITPOI'PAMMA

JAUCIHUITIIIMHBI: du3uka

15.03.04 ABroMaTruzamusi TEXHOJOTMYECKHX MPOILIECCOB U

HaIlpaBJICHUE NIOATOTOBKHU:
IIPOU3BOJCTB

HaNpaBJIeHHOCTH (MPodMiIb):  ABTOMAaTH3AIMsI TEXHOJOTHYECKUX MPOIECCOB U MPOU3BOICTB B
HEPTSIHOHN U Ta30BOM MPOMBIIICHHOCTH

dbopma oOydeHus: OYHasl, 3a09Has

AJOKYMEHT MoArmMcAH
QNEKTPOHHOW MOAMUCHIO

CepTtudukat: 2026062FC6FB7E4F1F37670D47CAB35B
Bnapeneu;: Knoukos KOpuii Cepreesuy
OevictBuTteneH: ¢ 09.02.2024 go 04.05.2025

. J




Pabouass mporpamma pa3paboTana uisi OOy4YarONMIMXCS I10 HAMPABICHUIO MOITOTOBKH
15.03.04 AptoMaru3zanusi TEXHOJIOTMYECKUX MPOLECCOB M MPOU3BOACTB, HAIPABICHHOCTD
«ABTOMATH3AIMS TEXHOJOTMUECKUX TPOIECCOB M TPOM3BOJACTB B HEPTAHOW U Tra3oBOU

IMPOMBIIIJICHHOCTH)).

Pabouas nmporpamMma paccMoTpeHa
Ha 3aceaHuu Kadeaphl AIEKTPOIHEPTETUKU

Ve
W.o. 3aBenyroiero kadeapou (& L.

Pabouyto nporpammy pazpaborain:

B.U. HoBocenos, no1ieHT Kadeapsl 3JIeKTPOIHEPTeTUKH,
KaHJuAaT GU3NKO-MaTeMaTHYeCKUX HayK, TOLIEHT

E.C. YmxukoBa




1. llesqtn 1 32724 OCBOEHUS TUCHUILINHBI

ens ocBOCHUST AMCHUIUIMHBI - CO3/JaHHE Y OOYyYarONIUXCs OCHOB JOCTATOYHO IMHUPOKOM
TEOPETUYECKOW MOATOTOBKM B 00NAacTH (U3MKH, IMO3BOJISIIONICH OPHUEHTHUPOBATHCS B IMOTOKE
HAYYHOW W TEXHUYECKOH HWH(OpMAIMK W O0CCICUMBAIONMICH MM BO3MOXXHOCTH HCITOJIb30BAHHUS
HOBBIX (PM3NYECKUX MPUHIIUIIOB B TE€X 00JACTIX TEXHUKH, B KOTOPHIX OHU CHEIUATU3UPYIOTCS.

3agaun QUCIIAIIINHEL:

—  (dopmupoBanne 'y oOydaromuxcss HAYYHOTO MBIIUIGHUHA H  COBPEMEHHOTO
€CTECTBEHHOHAYYHOI'O MHPOBO33PEHHUS, B YACTHOCTH, MPABWIBHOTO TMOHUMAHMS T'pPaHUIL
MPUMEHUMOCTH PA3IUYHBIX (PU3MUECKUX MOHITHIA, 3aKOHOB, TEOPHIl M YMEHUS OLIEHUBAThH CTENECHb
JIOCTOBEPHOCTH  PE3YJbTATOB,  IOJYYEHHBIX €  IOMONIIBIO  AKCIEPUMEHTAIbHBIX  WJIH
MaTeMaTUYECKUX METOJOB UCCICIOBAHUS;

— YCBOCHHE OCHOBHBIX (DM3MYECKUX SBJICHHN W 3aKOHOB KJIACCHUECKOM W COBPEMEHHOMU
bu3nKY, METOI0B PU3NIECKOTO UCCIIETOBAHUS;

— BBIpabOTKa y 00y4JarOMIMXCsS MPUEMOB U HABBIKOB PEIIEHUsI KOHKPETHBIX 33/1a4 U3 Pa3HbIX
obracteii (pU3MKH, TOMOTAIONIUX CTY/IEHTaM B JajbHEHIIeM pelaTh HH>KEHEPHbIE 3a1a4u;

— BBIpa0OTKAa y OOy4YarOIIMXCS HAa4daJbHBIX HABBIKOB IPOBEICHUS HKCIIEPUMEHTAIBHBIX
HAYYHBIX UCCIICJOBAHUN PA3NUUHBIX (U3NYECKUX SIBICHUHN U OIEHKU MOTPEIIHOCTEH U3MEPEHUIA.

2. Mecto aucuuminnsl B crpykrype OITIOITI BO

JuctuiuinHa « @U3MKa» OTHOCUTCS K TUCIMIUTMHAM 0053aTeIIbHON YacTH y4eOHOTO IJIaHa.

H€06XOI[I/IMBIMI/I YCJIOBHUAMU J1s1 OCBOCHUA OUCHHUILINHBI SABJIAIOTCA:

— 3HaHHUE OCHOBHBIX 3aKOHOB MAaTEMAaTHYCCKOW JIOTUKH, HANIPABICHHUS PA3BUTUS TCXHUKH U
TEXHOJIOTHH;

— YMEHHUS MCIIOJIb30BaTh COBPEMECHHBIC U3MEPUTEIILHBIC U IIPOTPAMMHBIC CPEJICTBA B CBOCH
poeCCHOHAIBHON JeATEIbHOCTH;

— BJIQJICHUE METOJIaMH U IPUEMaMHK PEIICHHUSI COBPEMEHHBIX PO(ECCHOHATBHBIX 3a71ay.

[Ipn ocBoeHuu conepkaHusi JUCHUIUIMHBI Yy oOydarommxcsi (HOpMHUPYIOTCS YMEHHUS H
HaBBIKA TIPUMEHECHHUsT (PU3UKO-MATEMATHIECKOTO ammapara, (PU3NIeCKHX METOJIOB TEOPETHYECKOTO
N SKCIICPUMEHTAJIBHOI'O UCCIICAOBAHUA W aHAlIn3a SIBJICHUN IMpUpoOAbI. OTO ABIIETCSI OCHOBOU npu
U3yYCHUH JHCIUIUIMH TEXHUYECKOH W mNpo(ecCHOHAIbHOW HANpaBIEHHOCTH, B YaCTHOCTH,
TeOpeTH‘-IeCKOﬁ MEXaHHUKU, COIIPOTUBJICHUA MaTcpuraios, QJICKTPOTCXHUKH, TEXHUYCCKUX
U3MEPEeHUl ¥ TPUOOPOB, MOICITUPOBAHMS CHUCTEM M TPOLECCOB W Jp. B mporecce u3ydeHus
JUCIHUIUIMHBL  (OPMUPYIOTCSI KOMIIETEHIIMHM, HalpaBlieHHble Ha OBJIAJIEHUE METOA0JIOTHeH
uccleoBaHus (PU3MYECKUX SIBJICHUH M TPOIECCOB, M HCIOJIB30BAHHUS WX JUIA PEIICHHS 3a1ad
po(hecCHOHATLHOM JIEATEITBHOCTH.

3. Pe3yabTaThl 00y4eHUsI 10 AUCHUILJINHE

Hpouecc HN3YUYCHUS NUCHUILIMHBI HAIIPABJICH HA Q)OpMHpOBaHI/Ie cacayromux KOMITETEHITHH:

Tabmuna 3.1
Kongun Koxa n naumeHoBanue
HarMEeHOBaHUE MHJMKATOpa JOCTHIKECHHS Kon u HaumeHoBaHue pe3ylibTata 00y4eHus Mo AUCIMIUINHE
KOMIIETEHIIUU komnerenin (MIK)
VK-1. Cnocoben | YK-1.1. Ocymectuser | 3uare (31): BbIOOp aKTyalbHBIX POCCHHCKHX M 3apyOCIKHBIX
OCYIIECTBIIATH BEIOOD aKTyallbHBIX | HCTOYHUKOB, a TaK )K€ IOHMCK, cOOp W 00paboTKy HH(DOpMALUH,
TOUCK, poccuicKux U | HEOOXOUMOM JUIsl pellICHHs TOCTABJICHHON 3a1a4K
KPUTHYECKHUH 3apyOeKHBIX Ymers (V1): ocymiecTBIsiTH BBIOOP aKTYaJIbHBIX POCCHHUCKUX H
aHaJIM3 M CHHTE3 | MCTOYHUKOB, a TaK € | 3apyOeXHBIX HMCTOYHUKOB, a TaK e IOHCK, cOop M 00paboTky
HH(pOpMaIIUH, HOHCK, cOop U 00paboTKy | uHpOpManuK, HEOOXOIUMOMN [T PENICHHs TOCTABICHHON 3a1a41
MPUMEHSATH UH(pOPMALNH, Brnaners (B1): HaBbIkaMH Kak OCYIIECTBIISTH BHIOOP aKTyalbHBIX
CHCTEMHBIH HEOOXO0IMMOM UL | pOCCHHCKHMX M 3apyOeXHBIX MCTOYHHKOB, a TaK e IIOHCK, cOop u




TIOTXOJT JUIS | pEeIIeHus TIOCTaBICHHOHN | 0OpaboTky  wmHGpopMammu,  HEOOXOAMMOW AN peIIeHHS
peleHus 3a7a4n TIOCTABJICHHOH 3a7a4n
MOCTABJICHHBIX YK-1.2. 3HaTh (32): KaK CHCTEMaTH3MPOBATh U KPUTHYECKH aHAJIM3UPOBATH
3aja4 Cucremarusupyer u | uHpOpMaNUIO, IOJIYYEHHYI0 H3  pa3sHbIX  HCTOYHHMKOB, B
KPUTUYECKH aHAJM3MPYET | COOTBETCTBHMU C TPEOOBAHUSIMHU M YCIOBHSIMH 33]1a4K
nHpopMalHIo, Ymers (Y2): cucremMaTtusupoBaTh M KPUTHYECKH aHAIM3HPOBATH
NOJIYYEHHYI0 M3 DasHBIX | MHQOPMALMIO, TIIOJyYEHHYIO M3  Pa3HbIX  HCTOYHHKOB, B
HCTOYHHKOB, B | COOTBETCTBHU C TpeOOBAaHUSIMH U YCIOBHIMH 33]1a4K
COOTBETCTBUU ¢ | Bnagers (B2): HaBbIKaMM CHCTEMaTH3HPOBaThb W KPUTHYECKU
TpeOGOBaHHAMU U | aHamM3MpOBaTh  WHPOpMANMIO,  TOJYYEHHYI0 M3  pasHbIX
YCIIOBUSIMHM 33/1a41 MCTOYHHMKOB, B COOTBETCTBHHU C TPEOOBAHUSIMHU H YCIOBHSIMH 331a4H
YK-1.3. Ucnonezyer | 3Hate (33): METONUKY CHCTEMHOTO TIIOJXOJa IIpU PEIICHUH
METOIMKH  CHUCTEMHOTO | IOCTaBJICHHBIX 3a]a4
noaxoga Ipd pemeHdH | Ymers (Y3): HMCIONB30BaTh METOJMUKH CHCTEMHOTO MOAXOZAA TIPH
MIOCTABJICHHBIX 33/1a4 pEIICHNH NTOCTABICHHBIX 33134
Bnaners (B3) HaBbIKaMu WCIIONB30BAaTh METOIWKH CHCTEMHOTO
I0J1X0/1a ITPU PEIICHNH MTOCTABICHHBIX 33134
YK-2. Cmnocoben | YK-2.1. IIpoBogut | 3Hate (34): aHanmM3 TMOCTaBICHHOW [eMd W (HOPMYyJIUpYyeT
OTIpENeTSITh  KPYT | aHaJu3 IIOCTaBJICHHON | COBOKYITHOCTh B3aMMOCBS3aHHBIX 3a7ad, KOTOpble HEoOX0aAnMO
3aJad B paMKax | Headm ¥ (DOPMYNUPYET | PEeLINTH Ul €€ JOCTIDKEHHS
MOCTABJICHHOMN COBOKYITHOCTb - "
eI W BHOHPATH | BIAHMOCBAIAHHEX 3a7ad, Ynmeth (Y4): IpOBOAMT aHATU3 MOCTABJICHHOM IEJTH ¥ (OpMyIUpyeT
OITHMAILHEIE KOTOpBIE HeO6XO}:[I/IMO COBOKYITHOCTb B3aMMOCBSA3aHHBIX 3aJa4d, KOTOPLIC HeO6XOI[I/IMO
PEIUTb IS €€ JOCTHKEHHS
CrocoO0BI UX | peluTh JUISL ee =
DEllIeHHs, WCXOJIS | MOCTHXEHHS Bnagers (B4): HaBpIKaMH IPOBOJUTH aHATIH3 OCTABICHHOHN LIENH H
W3 IeliCTRYIONHX (hopMyJIUpyeT COBOKYIHOCTh B3aMMOCBSI3aHHBIX 3a/1a4, KOTOPBIE
pABOBEIX  HOPM, HEOOXOMMO PEIINTb IJIS €€ JOCTHKECHUS
MMEIOTIHXCS YK-2.2. 3uats (35): kKaK BBIOMpATh ONTHMAIBHBINA CIOCO0 pEIICHMS 3ajad,
pecypcoB u | BeiOupaer onTHMaibHBIA | MCXOAA U3 MUMEIOLINXCS PECYPCOB M OTpaHUICHUI
OrpaHHYCHUH crocob  pemieHust 3a71a4, | yyery, (Y5): BbIOMparh ONTUMAIBHBIA CIOCOO pelleHus 3aiad,
HCXOMl M3 MMCIOIIHMXCA | yox ot H3 MMEIOIIMXCS PECYPCOB M OTPaHHYCHHiT
pecypcoB U OTpaHUYEHHIA
Brnagers (B5): HaBeikamMu BBIOMpAaTh ONTHMANBHBIA  CIIOCOO
pelIeHns 3a1a4, UCXO0 U3 UMEIOLIMXCS PECYPCOB U OIpaHUYEeHUN
OIIK-1. OIIK-1.1.06nanaer 3uath (36): 3aKOHBI U TEOPHH, OMUCHIBAIONTHE (HH3UICCKHE ABICHUS
[IpumensTh (byHIaMEeHTaTbHBIMU 51 TPOLIECCHI, METOBI peuenus (busnvecKux 3a7a4;
€CTECCTBEHHOHAYY | 3HAHUSIMH, MOJYYCHHBIMH | DKCIIEPUMEHTAIbHbIE METOJbl HW3y4YeHUS (PHU3NYECKUX OOBEKTOB,
HBIE u | npu M3y4YCHUH | (GU3UKO-XMMHUYECKMX  3aKOHOMEPHOCTEH W  TEXHOJOTHIO  HX
OOIIEMHKEHEPHBIE | MaTeMAaTHYECKHX, MIPUMEHEHHS TSI pelIeHHs 33124 TpodeCCHOHAIBHOM IeSITeIbHOCTH
3HAHUSA, METOJBI | €CTECTBEHHOHAYYHBIX M | YMerh (Y6): NPUMEHATh 3aKOHBI M TEOPHHM K YCTAaHOBJICHHIO
MaTeMaTH4eCcKOro | OONIEeHH)KEHEPHBIX CYIMIHOCTH (M3WYECKUX SBICHWH W TPOILECCOB; BBIOMPATh
aHanmm3a U | OIMCUMIUIMH,  METOJAMH | palMOHAIBHBIE METOABI JUIl pemieHus (U3MYecKHX 3a/ad;
MOJICTIMPOBAHHS B | TEOPETHUECKOTO U | BBIMOJNHATE  SKCHEPHMEHTAIBHBIC  HCCICAOBAaHMSA  (PU3MYIECKUX
po(eCCHOHANBHO | 3KCIEPUMEHTAIBHOTO ABJICHUM M MPOILIECCOB; W HCIOJIB30BATh MX ISl PEHICHHS 3a1a4 B
1 1eATEeNbHOCTH UCCIIEIOBaHUS U | mpodecCHOHATBHON NESTETHHOCTH
NPUMCHSCT HX npu | Bramets (B6): Meromonorueit nccnenoBanus GU3NYECKUX SBICHHUI
pemIiCHUMH  CTAHAAPTHBIX | ¥ TIPOLIECCOB W HAaBBIKAMU €€ NPUMEHCHMS Ui peleHus 3aaa4
3a71a4 MPOeCCUOHATIBHON | MpoheCcCHOHATBLHOM AeATENBHOCTH
JIeSITENEHOCTH

4, O0neM IUCHHUILIHHEI
OOmuit 00beM JUCHUIIMHEI COCTABIIET 9 3aUeTHRIX eauHuUL, 324 Jaca.

Tabmmia 4.1.
AyIUTOpHBIE 3aHATHS/KOHTaKTHAs paboTa,
®dopma
®dopma Kypc/ 4ac. CamocTrosiTenbHas N
POMEKYTOYHOM
00yueHust ceMecTp IMpaktrueckue | JlaGopaTopHbie pabora, Jac.
Jlexkuun aTTecTaluu
3aHATUS 3aHATUA
oyHas 1/2 18 18 18 54 3a4er
O4YHas 2/3 18 18 18 54 3a4er
oyYyHas 2/4 16 16 16 60 SK3aMeH




3a04Has 172 4 4 96 3auer
3a04Hast 2/3 6 6 90 3a4er
3a04Has 2/4 4 4 96 JK3aMeH
5. CTpyKTYypa U cofep:KaHue TUCHHIITTUHBI
5.1. CtpykTypa AUCUHUIUIHHBI.
Ounas ¢popma o0ydenus (OPO)
Tabmuma 5.1.1
CTpyKTypa TUCHUILTHHBI/MOTYJIS AYRMTOPHLIE SAHATH,
Neo yac. CPC, | Bcero, Kon OLieHOYHbBIC
wn Homep HaumenoBanue pasaena JL Ip. JIa0. Hac. Hac. WK CpercTBa
pazzena
1 xkypc 2 cemectp
1 1 dusnveckue 0CHOBBI 10 10 12 27 59 VK-1.1 | VcrHbrit
MEXaHUKH YK-1.2' | ompoc,
VK-13 | ecr,
zﬁgé KOHTpOJIbHASI
vK-2.3 | Pabora,
OIK-1.1 | ‘1aboparopras
paborta,
pedepar,
KOJUIOKBHYM
2 2 MoutekysipHast pu3nKa u 8 8 6 27 49 VK-1.1 | Vcrabrii
TepMOJNHAMUKA YK-1.2' | onpoc,
VK13 | peer.
z%g% KOHTpOJIbHAsI
VK-23 | pacora,
OIIK-1.1 | “1aboparopuas
paborTa,
pedepar,
KOJUIOKBUYM
Hroro 3a 2 cemecTp 18 18 18 54 108
2 xypc 3 ceme
3 3 DJeKTpU4ecTBO U 18 18 18 54 108 VK-1.1 | Vcrubiid
MarHeTusm YK-12 | ompoc,
YK-1.3 TecT,
zﬁgé KOHTPOJIbHAS
VK.2.3 | padora,
OIK-1.1 | ‘raboparopHast
pabora,
pedepar,
KOJUTOKBHYM
Hroro 3a 3 cemectp 18 18 18 54 108
2 xypc 4 cemec
4 4 BonHoBas ontuka 8 8 8 12 36 VK-1.1 | VcrHbrid
VK12 | ompoc,
VK13 | qecr,
zigé KOHTpOJIbHASI
VK-2.3 | Ppadora,
OIK-1.1 | ‘1aboparopHast
paborta,
pedepar,
KOJUIOKBUYM
5 5 KBanToBas ¢usmka 8 8 8 12 36 VK-1.1 | Ycrabii
VK-12 | ompoc,
YK-1.3 Tecr,
zﬁgé KOHTpOJIbHAsSI
paborTa,




YK-2.3 | maboparopHast
OIK-1.1 | paora,
pedepar,
KOJUTOKBHYM
Ok3aMeH - - - 36 36
Hroro 3a 4 cemectp 16 16 16 60 108
HUtoro 52 52 52 168 324
3aounas ¢popma o0ydenus (3PO)
Tabmuna 5.1.2
CrpyKTypa TUCHUILTHHBI/ MOIYJIS AYHTOpHbIC 3aHATH,
N /i Jac. CPC, Bcero, Kon OrneHoYHBIE
Homep HaumenoBanwue pasmena JI. IIp. JIa0. Hac. Hac. WJIK cpercTsa
pasnena
1 kypc 2 ceMmecT,
1 1 dusnyecKkrue OCHOBbI 2 2 2 46 52 VK-1.1 | VcrHbiid
MEXaHUKH YK-1.2 | ompoc,
YK-1.3 Tecr,
zﬁgg KOHTPOJIbHAS
VK-2.3 pabora,
OIIK- | ‘raboparopHas
1.1 pabora
2 2 MornekynsipHast GU3UKa U 2 2 2 46 52 YK-1.1 | VYcrHbriid
TepMOJMHAMHKA YK-1.2 | ompoc,
YK-1.3 Tecr,
zﬁgé KOHTPOJIbHAS
VK-2.3 | pabota,
OIIK-1.1 | ‘1aboparopHas
pabota
3auer - - - 4 4
Hroro 3a 2 cemectp 4 4 4 96 108
2 xypc 3 cemectp
3 3 DICKTPUIECTBO U 6 6 6 86 104 VK-1.1 | Verubrit
MarHeTu3M YK-1.2 ompoc,
L2 |
VK29 | KOHTpOJbHAs
VK-2.3 pabora,
OIIK- | 71TaboparopHas
1.1 pabota
3auer - - - 4 4
Hroro 3a 3 cemectp 6 6 6 90 108
2 xypc 4 cemectp
4 4 BonHoBast ontrka 2 2 2 43 49 VK-1.1 | VcrHbrid
VK12 | ompoc,
VK-13 | pecr,
zigé KOHTPOJIbHAS
VvK-2.3 | pabora,
OIK- nabopaTopHas
11 pabora
5 5 KBanrtoBas ¢usmka 2 2 2 44 50 VK-1.1 | VcrHbrit
YK-12 | onpoc,
VK-13 TECT,
3’155% KOHTPOJIbHAS
VvK-23 | pabora,
OIIK- | ‘1aboparopHas
1.1 paboTta
Ok3ameH - - - 9 9
Hroro 3a 4 cemecTp 4 4 4 96 108
HUtoro 14 14 14 282 324




Ouno-3a04nas ¢popma o0d0yuenus (O3PO) — He TpenyCMOTpEHA

5.2. CopepxaHue AUCIUIUIHHBIL.

5.2.1. CopmeprkaHue pa3aenoB IUCIUIUIUHGI (TUAAKTHUECKUE SAMHHUIIBI).

Pazgen 1. dusuyeckue OCHOBbI MEXaHHUKH.

Tema 1. Beeoenue.

[Ipenmer wusydenus ¢uszuku. MeToabl (U3NYECKOTO HCCIEAOBAaHUS: OIbBIT, TUIOTE3a,
HaOmozieHue, (yHIaMeHTanbHas Teopus, HSKCIepuMeHT. DOpMbI CyIIECTBOBAHUS MAaTEPUHU:
MIPOCTPAHCTBO, BPEMS, IBUKEHUE U B3AUMOJICHCTBHE.

[IpeameTr kIacCHYECKONW MEXaHUKH — ONMHCAHUE MEXaHWYECKOTO COCTOSHHSI MaKpOTell,
NepeMenIalouMxcsi €O CKOPOCTBIO MHOTO MEHbIIEH ckopoctu cBera. DyHaaMeHTaIbHbIE
MoO/JIeJIbHbIE 00BEKTHI KJIACCUYECKOW MEXaHUKHU — MaTepuajbHasi TOUKa, a0COJIIOTHO TBEPOE TEIIO.

Tema 2. Kunemamuka mamepuaibHol mo4Ku U adCoaOmHo meepoozo mend.

Kunematnyeckue xapakTepuCTUKH MaTEPUAIBHONW TOYKU NMPU BEKTOPHOM M KOOPJIUHATHOM
crocobax OMHMCaHWs JBUKECHHs (PaJnyC-BEKTOp W KOOPAHMHATHI, MEpPEMEIICHHE W TpUpalleHue
KOOpJMHAT, CKOPOCTh, YCKOPEHHE H HX MPOSKIHH Ha OCH KoopauHar). KuHemartndeckue
XapaKTePUCTUKU NIPU €CTECTBEHHOM (TPACKTOPHOM) CIOCOOE OMUCAHMS JBIKEHUS MaTepHaTbHOM
TOYKK (AyroBas KOOpAHWHATa, MyTh, CKOPOCTh, HOPMAaJbHOE, TAHTCHIIMAIBHOEC W IOJHOE
YCKOPEHHUS).

KunemaTnka OTHOCUTEIIBHOTO JIBHKCHHS.

Kunematuka abcomoTHO TBepaoro Tena. I[locTymarenbHOe OBHXKEHHE TBEPAOTO Teja.
DJIeMEHThl KMHEMAaTHK{ BpallaTeJIbHOTO NBIDKCHHS. YTJIOBash CKOPOCTh M YIJIOBOE YCKOPEHHE.
CBs13b C IMHEWHBIX U YIJIOBBIX KHHEMAaTUYECKUX BEJTUYHUH.

Tema 3. /lunamuka mamepuanvHOl MOYKU U CUCIEMbL MAMEPUATIbHBIX MOYEK.

WNuepuunanbubie cucteMbl orcueta. Cuibl B MEXaHUKE. 3aKOHbI JUHAMUKH MaTepUaIbHOU
TOYKH.

IIpeoOpazoBanuss  [amunes, uHBapuaHThl  npeoOpazoBanuii  [amunes.  [IpunHuun
OTHOCHUTEIBHOCTH [ anmuies.

JluHaMuKa CUCTEMbl MaTepHabHBIX ToueK. MMmylbc cHCTeMBbl MaTepuUaIbHBIX TOYEK.
Teopema 00 u3mMeHeHHHM uMItyibca. LleHTp Macc (LEHTp HHEpIHMHM) MEXaHMYECKOH CHCTEMBI.
JIBr>KeHue LeHTpa Macc.

Tema 4. Paboma u mexanuueckas snepzus.

Pabora cunbl, MoutHOCTh. KuHETHYECKass SHEPTUs MaTepUANTbHON TOUYKH, MEXaHHYECKOM
cucteMbl. [loTeHIManbHasi SHEPrusi MaTepUAIbHOM TOYKM BO BHEIIHEM CHJIOBOM Toje. CBs3b
MEXJy CWIOW, JEUCTBYIOIIEH Ha MaTepUabHYI0 TOYKY, M TOTEHIHAIbHON SHEpPrUeH.
[TorennmanpHast 3HEPTHUSI MEXaHUYECKON CUCTEMBI.

Tema 5. /lunamuka epawyamenbHo2o 08UNHCEHUA ADCONIOMHO MEEPO020 mend.

MOMEHT CUJIbI 1 MOMEHT UMITYJIbCa MEXAHUYECKOW CUCTEMbI OTHOCUTEIIBHO OCH. MOMEHT
WHEpPIUU Tejla OTHOCUTENBHO OCH. Brlumcienme momeHta uHepnuu tena. Teopema IllTeitnepa.
VYpaBHEHHE TUHAMUKHU BpPAIIATEIbHOTO JABUKEHUS TBEPAOro Tela OTHOCUTEIHHO HEMOIBUKHOMN
ocu. Kunernueckas sHeprus Bpalaronierocs temia.

Tema 6. 3akonvl coxpanenus 6 MexaHuke.

3aKOH COXpaHEHMsI UMITYJIbCA. 3AKOH COXPAHEHHUS MOMEHTA MMITyJIbCa 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUN.

Tema 7. Mexanuueckue Konedanus u 60JiHbl.

KonebaTenbHOE JBMKCHUE MEXAaHHYECKOH CHUCTEMBL. [ apMOHWYECKHE MEXaHHYECKHE
koneOanusi. KunemaTnueckue XapakTepUCTHKH rapMoOHUYeckux koiebanuid. J(uddepennumanbuoe
ypaBHEHHE TapMOHUYECKUX KoseOaHuil. [IpyKuHHBIN, pU3NUECKUl 1 MaTEMAaTUYECKUN MAsTHUKH.
DHeprus rapMOHUYECKHUX KoJeOaHMil.

CrnokeHue TapMOHUYECKUX KOJEOaHWUN OJHOTO HAMpaBJICHUS W OJWHAKOBOW YaCTOTHI.
buenus. CnoxxeHue B3aMMHO-TIEPIICHAUKYIISIPHBIX KOJIEeOaHUH.



3aryxaromue Konebanus. JluddepeHnuanibHoe ypaBHEHHE 3aTyXarolIMX —KOJICOaHM.
XapakTepUCTUKH 3aTyXalOIINUX KOJICOaHHA.

Breinyxnennsie konebanus. uddepeHnnansHoe ypaBHEHHE BBIHYKICHHBIX KOJICOaHUH.
AMITIUTY 2 cMeleHus U (pa3a BRIHYKJIEHHBIX Konebanuil. [loHsTHe 0 pe3oHaHce.

Mexanndeckre BOJTHBL. MexaHu3M 00pa3oBaHUs MEXaHHUYECKHX BOJH B YIPYToW cpee.
[IpononpHble W TOMEpPEYHbIE BOJHBL. YpaBHEHHE Oerymieid BOJHBI. XapaKTEPUCTUKUA BOJHBL.
BonnoBoe ypaBHenue. ®azoBasi CKOPOCTh. DHEprusi nepeHocumas Oerymiedt BosiHOW. [IpunHimn
cynepno3uiiui BonH. WHTepdepeHuns u audpakuus mexaHndeckux BOJH. CTosdre BOJHBI.
YpaBHEHHE CTOSYEH BOJIHBI.

Paspnen 2. MoaekyaspHast GU3MKa ¥ TEPMOAUHAMMKA.

Tema 8. Monexkynapro-Kunemuueckan meopus uoeaibHo2o 2a3ad.

CrarucTuueckuii. M TEPMOJMHAMHUYECKHH METOABl HCCICIOBAHUS MAaKpPOCKOMUYECKHUX
cucteM (TEpMOJMHAMHUYECKUX cucTeM). MneanbHbld ra3 — Kak OJHA M3 OCHOBHBIX HJ€aIU3alUi
MOJIEKYJISIPHOM (PU3UKM M TEPMOJAMHAMUKH. YPaBHEHHE COCTOSHUS HAEAIbHOro rasa. I'a3oBbie
3aKOHBI.

JaBnenue uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKON TEOpHUH.
Cpennsisi KUHETHYECKash JHEprusi MoOJeKyld. Yucio cremeHeil CcBOOOABI MOJNEKYJbL. 3aKOH
PaBHOMEPHOTO pAaclpeiesieHUs] SHEPruu MO CTENEHSM CBOOOJbI MOJEKyJ. BHyTpeHHssI sHeprus
UJeanbHOrO rasa.

WneanbHplil ra3 B OTCYTCTBUM BHeWIHero mnojis. Pacnpenenenue MakcBemia mo MoIyJisMm
CKOpocTeil. XapaKTepHbIE CKOPOCTU JBUKEHHUS MOJIEKYII.

NneanbHplii Ta3 BO BHEIIHEM MOTEHIMaIbHOM moJie. Pacnpenenenne boibiimaHa.
Bapometpuueckas ¢popmyna.

Tema 9. Ocnosvt mepmoounamuxu.

Tepmoannamuueckas cuctema. PaBHoBecHoe cocTosiHue. PaBHOBecHbIe mporiecchl. PaboTa,
coBepIaeMasi TepMoAMHaMu4Ieckoi cuctemoil. KonmnuectBo temnorsl. TermnoeMkocTs. BHyTpeHH s
JHEPrusi TePMOJAMHAMUYECKON cucTeMbl. [lepBoe Hadano (3akoH) TepMOIUHAMUKU. TemIoeMKOCTh
uaeanpHoro rasa. lloaurponuueckue mnpouecchl. PaboTa, coBepiiaeMas HJealbHBIM Ta3oM B
MOJIUTPONMYECKUX TMpolleccax. [[pumeHeHne mepBoro Hayana TEPMOJMHAMHMKU K IMPOIIECCaM B
U7IeaIbHOM rase.

OOpatumbie U HEOOpaTHUMBbIE MPOLECCHl. DHTPOMHUS, CTATUCTHUYECKUNW CMBICI JHTPOIHH.
®opmyna bonsimMana. OCHOBHOE TEPMOJIMHAMUYECKOE TOKIECTBO. BEIYMCIEHNE SHTPOINH.

Kpyroseie (nuknundeckue) mporecchl. TermoBsie Mamubbl. [ukn Kapro. Btopoe Hauano
tepMoauHaMuku (popmynupoBku TomcoHa, Kinaysuyca u [Ipuroxuna).

Tpetbe Hauasno (3akoH) TepMOAMHAMUKU. HeTOCTIXUMOCTH aOCOIIOTHOTO HYJIS.

Tema 10. Peanvnsie 2azwl, 3cuokocmu u meepovie me.d.

MexmornekyisipHoe B3aumojeiicteue, noreHunan Jlennapaa — Jlxoncona. I'az Bau-gep-
Baanbca. YpaBHeHHE  COCTOSIHUA peanpHOoro raza (ypaBHeHue Ban-nep-Baansca).
DKCIepUMEHTAIbHBIE U30TEPMBI PEATIBHOTO Ta3a.

PaBHoBecue ¢a3. PazoBbie IEPEXO/IbI.

JKunkoe v TBep0€ COCTOSTHUE BELIECTBA.

Tema 11. Aenenue nepenoca 6 mepmoOUHAMUUECKUX CUCHIEMAX.

HepaBHoBecHbIE TepMOJAMHAMUYECKUE CUCTEMBI. SIBIeHUsI mepeHoca B razax (nuddysus,
TEIUIONPOBOAHOCT, M BHyTpeHHee TpeHHe). CTOIKHOBEHHME MOJEKYJ] U IPOLECChl IepeHoca.
Cpennee 4uCIIO CTOJIKHOBEHHH U JTMHA CBOOOHOTO Mpodera Mosekyl. DddekTuBHOE monepeyHoe
cedyeHue. MosekyIspHO-KMHETHYEeCKash MHTepIIpeTalus BJICHUH epeHoca.

Pazgen 3. DiekTpruYecTBO M MAarHETH3M.

Tema 12. Inekmpocmamuxa.

ONeKTpUuecKuid 3apsii. 3aKOH COXpaHEHHs AJIEKTpUYeckoro 3apsaa. 3akoH Kyiona.
Onekrpocratuueckoe mojie. (OCHOBHBIE XapaKTEPUCTUKH  AJIEKTPOCTATHYECKOTO MO  —
HaNpPsHKEHHOCTb, OTEHIMAN. DJIEKTPOCTaTHUECKOE T0JIE TOYEUHOr0 3apsA/ia, IUIO0JIs, PABHOMEPHO



3apsDKEHHONW CPEepHUECKOM TIOBEPXHOCTH, PABHOMEPHO 3apsDKCHHOM OECKOHEYHOW ITOCKOCTH.
CBsi3b  MeXIYy HanpsHDKEHHOCTbIO W MOTEHLUMAJIOM  3JIEKTPOCTaTUYecKoro mojs. Pacuer
AJIEKTPOCTATUYECKUX OJIEH METOIOM CYyIEPIIO3ULIUH.

Teopema Octporpaackoro — Ilaycca A 3JEKTPOCTAaTUYECKOrO TMOJNS B  BaKyyMe.
[Ipumenenne Teopembl OcTporpanckoro — l[aycca myis pacuera 3JIEKTPOCTATUYECKUX TOJEH B
BaKyyMe.

OnekTpuueckoe noie B aAudiekTpukax. [lonspusamnus nusnekTpukoB. [lonsipru30BaHHOCTD.
Tunbl  OUATIEKTPUKOB. DJIEKTPUYECKOE CMelleHue (dyeKTpuyeckas uHAyKuus). Teopema
Octporpaackoro — ["aycca aiis 3J1IeKTpOCTaTUYECKOTO MOJIS B JUAJIEKTpUKax. CerHeTOIEKTPUKHY.

[TpoBOogHMKM B 3JEKTPOCTaTUYECKOM Moje. PacmpeneneHue 3apsioB B IPOBOJHHUKE.
DIEKTPOEMKOCTh YEIUHEHHOI0 TpoBoAHNKa. KoHaeHcaTOpBbI.

OHeprus  dJIEKTPUYECKOrO0  MOJsL.  OJIEKTpUYECKass DHEprus CUCTEMBI  TOYEYHBIX
HEMNOJBUKHBIX 3apsAJ0B, 3apsLDKEHHOTO IPOBOJHMKA, 3apsSHKEHHOIO KOHJEHcaTopa. OHeprus
IJEKTPOCTATUYECKOTO MOJISL.

Tema 13. Ilocmoannwlii 31eKmMpuyecKuil mok.

XapakTEepUCTUKH 3JIEKTPUUECKOIO TOKA M YCJIOBMS €ro CyllecTBOBaHMA. 3akoH Oma s
OJIHOPOJIHOTO YyyacTKa LeNH B HHTErpajibHOW U auddepeHumanbHON (J0KanbHOH) (opmax.
Pa3HocTh moTeHIMANIOB, 3IEKTPOABIIKYIAs CUIA, HampsbkeHue. 3akoH Oma Uil HEOJIHOPOAHOIO
y4JacTKa Ienu W I 3aMKHYTOW 1ienu. 3akoH J[xoyns-Jlenma. PasBeTBieHHble menw, mpaBuia
Kupxroga. Knaccuyeckas >1neKTpOHHas TEOpHUS 3JIEKTPOIPOBOJHOCTH MeTauioB. Ilonstue o
CBEPXIIPOBOJAUMOCTH.

Pabota BbIXOAA 3JEKTPOHOB M3 MeTallla. DMHUCCUOHHBIC siBIeHUS. KOHTAaKTHBIE SBICHUS U
TEPMOAIEKTpOHHAs SMUccusi. KoHTakTHAst pa3HOCTh MOTEHIIMAJIOB.

DNeKTpuyeckuii TOK B raszax. BonbTammepHas XapaKTepuCTHKa Ta30BOro paspsja.
CamocTosaTenbHbIN Ta30BbIN pa3psaa. Tuibsl caMmocToATeabHOro paspsiaa. Ilna3sma u ee cBoiictsa.

Tema 14. Macnumocmamuka.

CranuoHapHOoe MarHMTHOE II0JIE B BakyyMme. MarHuTHas MHIYKOUS. 3akoH Amrepa.
MaruauTtHoe nosne anekTpudeckoro Toka. IlpuHnun cynepnosunnu nonei. 3akoH buo — CaBapa —
Jlanmaca ¥ ero mnpuMeHEHWe JUIsl pacueTa MAarHUTHOW HMHIYKLUWU TOJEH, CO3JIaHHBIX TOKAMH
pa3nuuHOil KoHurypamuu. TeopeMa O UUPKYIALNMA BEKTOpa MArHUTHOM WHAYKIMU H €€
NPUMEHEHHE K pacyeTy MarHUTHBIX IOJIei, CO3JaHHBIX TOKAMH pPAa3IMYHOM KOHQUIYpalUH.
MarHuTHbI€ MO TOPOUAA U COJIeHOUAa. MarHUTHBIM MOMEHT BUTKa C TOKOM. KOHTYp ¢ TOKOM B
MarHuTHOM Tojie. MarauTHsIi moTok. Teopema Octporpaackoro — ["aycca. Pabota, coBepiaemas
CHJIaMU MarHUTHOTO TOJIs, IPH MEPEMEIIEHUH TPOBOIHUKA (KOHTYPa) C TOKOM.

MaruutHoe mone ABWXKymierocss ToudeyHoro 3apsga. Cwuma  Jlopenma.  [IBukeHue
3apsHKEHHBIX YACTHUI] B MATHUTHOM U JIEKTPHUYECKOM ToJisix. Ddekt Xomna.

Tema 15. Inexkmpomacnumnas uHOyKyus.

3akOoH 2JIeKTpoMarHuTHOW wuHAYKIMW. IlpaBwno Jlenna. SIBneHne CcaMOMHAYKIIWH.
NunyxktuBHOCTE. TOKM IIpM 3aMBIKAHUM W Pa3MBIKAHUU JJIEKTPUUYECKOM LENH, CoJep Kallen
KAaTyLIKy UHAYKTUBHOCTH. SIBJIEeHHE B3aUMHON UHAYKIUU.

MaruuTtHas 3HEprusi 3JIEKTPUYECKOTO TOKA. DHEPrusl U IUIOTHOCTh SHEPIrUU MarHUTHOTO
OJIAL.

Tema 16. Maznumnuie ceoiicmea eeuiecmed.

CranyoHapHO€ MArHMTHOE T1I0J€ B BellecTBe. MarHeTuky, THUIBI MarHeTHKOB.
HamarnuunBaemMocTh  MarHeTuka. HampsbkeHHOCTh  MarHMTHOTO — mojs.  J{MaMarHeTwukH,
napaMmarHeTuku 1 gpeppomarHeTuku. Touka Kropu. MarHUTHBII ructepesuc.

Tema 17. Inexmpomazcnumnoe no.e.

Cucrema ypaBHeHMII MakcBemia B HHTerpaibHOM u  auddepeHnnansHoi  dopMmax.
CaoiicTBa ypaBHeHUl MakcBemia. MarepualibHble ypaBHEHHUS.

Tema 18. InekmpomazcHumnoie KONeOAHUA U BOJIHBL.

CBoOO/HBIE TapMOHUYECKHE KOJeOaHWs B DIIEKTPUYECKOM KOJEOATEIbHOM KOHTYpE.
3aryxarolre U BhIHYKICHHBIC SJEKTPUUECKUE KOIeOaHusl.



DOneKTpOMarHuTHbIE BOJIHBL. PacrpocTpaHeHHe MIOCKOW AJIEKTPOMAarHWTHOW BOJHBI B
OIIHOPOJHOM,  HempoBojsAuie  cpeae. BonHoBoe — ypaBHeHue.  OCHOBHBIE — CBONMCTBA
AJIEKTPOMAarHUTHBIX BOJH. DHEPIHs 3J€KTPOMAarHUTHBIX BOJIH (IIOTOK 3HEPIHH, IUIOTHOCTh MOTOKA
sHepruu (BekTop YMoBa — [[0iHTHHIa) U MHTEHCUBHOCTB JJIEKTPOMATrHUTHOM BOJIHBI).

Paznea 4. BoitHOBast OIITHKA.

Tema 19. Humepghepenyua ceema.

SBnenune UHTEephEpEeHIINH CBETa. Wntepdepenius IUIOCKO-TIOJISIPU30BAHHBIX
MOHOXPOMAaTHYECKUX CBETOBBIX BOJIH. KOrepeHTHOCTh CBETOBBIX BOJH. MeTonbl HaOIOAEHUs
UHTEepEepeHIIMU B ONTUKE (MHTepPEpeHIMs B TOHKUX IJIeHKaxX, HHTeppepomerpsl). [Ipumenenue
uHTep(dEepeHIINH B TEXHUKE.

Tema 20. /lugppaxyus ceema.

SBnenne mudpakmum ceera. [lpunmun [roiirenca — @penens. dudpakuus Openens Ha
Kpyriiom orBepctud u aucke. dudpaxuus Ppaynrodepa Ha menu v AUGPaKIUOHHON peIIeTKe.
Judpakius Ha npocTpaHcTBeHHOH penietke. @opmyina Bynbda — bparra.

Tema 21. Inemenmut 2eomempuueckoil ORMUKU.

['eomeTrpuueckas onTHKa Kak MpeAeSbHBIA Cllydail BOJIHOBOM OoNTUKH. OCHOBHBIE 3aKOHBI
reoMerpuueckoi ontuku. ITonmHoe BHyTpeHHee oTtpaxenue. 1lnockoe 3epkano. [Ipusmsl. JIun3bl u
UX OCHOBHBIE XapaKTepUCTHKHU. LleHTpupoBaHHBIE ONTHYECKHE cUCTeMbl. Jlyma, MuUKpockor,
3putenbHas TpyOa. I'ma3 kak onrtuueckuil mpubop. Pazpemaromasi crocoOHOCTh ONTHYECKHX
npuOOpoB.

Tema 22. Ilonapuzayus ceema.

EctectBenHblil U nosnsipu3oBaHHbli cBeT. [longpuzaropsl u aHanu3zatopsl. 3akoH Mastoca.
3axoH bprocrepa. [loHsATHE O IBOMHOM JIy4eNpETIOMIIEHUU.

Tema 23. Pacnpocmpanenue ceema 6 eujecmee.

[Tornomenue cpera. Paccesnue ceera. [ucnepcus ceera. HopmanbHas M aHOMasbHas
mucnepceuu cBeta. OCHOBBI KJIACCUUECKON AJIEKTPOHHON TEOPUH JUCIIEPCUU U MOTJIOIIEHUS CBETA.

Pazpnen 5. KBanToBasi pusnka.

Tema 24. Paenosecrnoe mennogoe usnyuetue.

3aKOHBI TETJIOBOIO U3TyueHus: abCONMOTHO uepHoro Tena. [Ipobiema TerioBoro u3mydeHus.
I'nnoresa [1nanka o kBaHTOBaHMM 3HEPrUU ocuwsiTopa. @opmyna Ilnanka. OnTuueckue
MTUPOMETPHI.

Tema 25. Keanmoegvie ceoiicmea 31eKmMpOMAZHUMHO20 U3IYYEHUA.

@®oronsl. BuemHuit QorodPpPexT U ero OCHOBHBIE 3aKOHOMEPHOCTH. YpaBHEHHE
OiamTelHa 1 Gororddexra. Dpdexkr Komnrona. Jlapnenue cera. KopryckyaspHO-BOIHOBOM
JyaJIu3M DJIEKTPOMATHUTHOTO U3ITy4YCHHUS.

Tema 26. nemenmot K6AHMOBOU MEXAHUKU.

KopmyckynsipHo-BOTHOBOM Jayainu3M Mukpodactuil. [ umoreza nae bpoitnsg. OnsiTHOe
000oCHOBaHUE KOPITYCKYJISIPHO-BOJTHOBOTO Tyanu3Ma MUKPOYACTHII. CootHomieHus
HeomnpeaeneHHoctel ['elizenOepra. YpaBHenue UlpenuHrepa mjig CTalMOHAapHBIX COCTOSIHUM.
YacTuiia B OTHOMEPHON MPAMOYTOJIbHON “TIOTeHIManbHOM siMe”. [IpoXosKIeHre YacTUIlbl CKBO3b
NOTEHIMAIBHBIN Oapbep. [IoHATHE 0 KBAaHTOBOM rapMOHHUYECKOM OCIHIUISTOPE.

Tema 27. Onucanue cocmoanuil amomos 6 K6aHmoeoii mexaHuxe.

Crpoenune atoma. OneiThl Pesepdopma. SAneprast Mmoaens atoma. JInHEWYaThIi CIICKTP aToMa
Bojopoza. Teopus bopa s Bogopo1onogo0HbIX aTOMOB.

OnucaHue COCTOSIHMM aTOMOB C MO3UIMM KBAHTOBOM MEXaHUKU (BOAOPOJONOAOOHBIN
atrom). KBanTtoBble uucna (TaBHOE, opOHWTanbHOEe M MarHuTHOe). CrnuH snektpoHa. CMHOBOE
KBaHTOBOE YHUCJIO.

[punnun [Taynmu. PacmpeneneHue 31eKTpOHOB B atroMe MO cocTosHusAM. [lepuommueckast
CUCTeMa XMMHYECKUX IJIeMEHTOB, OTKpbITas [.M. MenaeneeBbM. [loHsITHE 00 SHEPreTHYECKHX
YPOBHSIX MOJIeKyJl. CHEKTpbl aTOMOB U MOJIEKYJI. XapaKTepUCTUUECKUE PEHTTEHOBCKHUE CIIEKTPBHI.
[IpaBuna orbopa mpu UCHYCKAHUM W TIOTJOIMICHUHM SJIEKTPOMATHUTHOTO H3JIYYEHHUS aTOMaMH.



[lornomienue, CNOHTaHHOE M BBIHYXJAECHHOE H3nydeHus. [loHsTHE 00 ONTHYECKMX KBAaHTOBBIX
reHepaTopax (J1a3epsbl).

Tema 28. Inemenmot pusuku amomnozo A0pa u INeMeHmapHvIX YAcmuy,.

AtoMmHoe siapo. CTpoeHHe U XapaKTepUCTUKH aToMHoro siapa. Hykionsl. Jledpekt macchl n
SHEPrus CBA3M A1pa. SIepHbIE CUIIbL.

PagnoakTBHOCTE. OCHOBHBIE THUIIBI PAJUOAKTUBHOCTH. 3aKOH PaJUOAaKTUBHOIO paclaja.

Snepusle peakunu. Peaknuu aeneHns U CHHTE3a sSAep. S nepHas SHepreTHka.

OnemeHTapHble yacThlbl. DyHIaMEHTaIbHbIE B3aUMOJAEHCTBUSA. YacTULIBI M aHTUYACTHULIBL.
3aKOHBI COXpaHEHHsI IMPU POXKACHUSIX M B3aMMOIPEBPALICHUSIX 3JIEMEHTApHBIX YaCTHUI
(3;meKTpuYecKoro, JENTOHHOT0, 0apHOHHOTO 3apsa0B). JlenToHbl. AnpoHbl. KBapku.

Yactuiipl — NepeHOCUUKH (PyHIaMEHTAIbHBIX B3aUMOICUCTBUM.

CucremaTka 3JIEMEHTapHbIX YaCTHILI.

5.2.2. Coneprxkanue TUCIUTUIMHEI 110 BUJAM YI€OHBIX 3aHSATHI.

JleknmnoHHbBIE 3aHATHA
Tabmuma 5.2.1

Ne Howmep paznena O0nbewM, yac.
n/n JVCHUIIIHHBI 0®0 | 300 | 0300

Tema nekun

1 xypc 2 cemectp

1 1 1 - - Beenenue
2 2 0,5 - KunemaTnka MaTepuanibHOW TOYKM W aOCONFOTHO
TBEPJIOTO TeJia
3 1 0,25 - JlunamMuka ~— MaTepuaJbHOM  TOYKH M CHUCTEMBI
MaTEePHAIBHBIX TOYEK
4 1 0,25 - PaboTa n MexaHmYeCcKas SHEPTHS
5 2 0,5 - JlnHaMyka  BpaIIaTeNFHOTO  JBWKCHHS  aOCONFOTHO
TBEPJIOTO Tela
6 1 0,25 - 3aKOHBI COXPAHEHHUS] B MEXaHHUKE
7 2 0,25 - Mexannueckre KojeOaHusi 1 BOIHBI
8 2 2 0,5 - MonekyasipHO-KMHETHUYECKasl TEOpUs HACATbHOIO rasa
9 2 0,5 - OCHOBBI TEPMOAMHAMUKHI
10 2 0,5 - PeanpHble ra3pl, )KUAKOCTU U TBEPAbIE TEla
11 2 0,5 - SIBnenue nepeHoca B TEPMOJAMHAMUYECKUX CUCTEMAX
Hroro 3a 2 cemectp 18 4 -
2 kypc 3 cemecTp
12 3 4 1 - OneKkTpocTaTHKa
13 2 1 - IToCTOSIHHBIN ATEKTPUYECKHHA TOK
14 3 1 - MarauTocraTuka
15 2 1 - DNeKTpOMarHUTHasE UHAYKIMS
16 2 0,5 - MarauTHbIe CBOMCTBA BEIECTBA.
17 2 0,5 - DJIEKTPOMAarHUTHOE NOJIE
18 3 1 - OJEeKTPOMAarHUTHBIC KOJIEOAHHsI M BOJIHBI
Hroro 3a 3 cemectp 18 6 -
2 kypc 4 cemecTp
19 4 2 0,5 - Wnrepdepenuns ceera
20 2 0,5 - Judpaxkius cBera
21 1 0,25 - DneMEHThI TEOMETPUYECKON ONTUKU
22 2 0,5 - [Tonsipuzauus cera
23 1 0,5 - PacnpocTpaneHue cBeTa B BEHIECTBE
24 5 1 0,25 - PaBHOBECHOE TEMIOBOE U3TYyUEHUE
25 1 0,25 - KBaHTOBBIE CBOIICTBA JIEKTPOMATHUTHOIO U3IYUYEHUSI.
26 2 0,5 - DeMEHTHI KBAHTOBOW MEXaHUKH
27 2 0,5 - OmnuncaHue COCTOSTHUI aTOMOB B KBAHTOBOM MEXaHUKE
28 2 0,25 - OneMeHThl (HU3MKHA aTOMHOTO sipa M 3JIEMEHTAPHBIX
YACTHI]
Hroro 3a 4 cemectp 16 4 -

Hroro 52 14 -




IIpakTH4yecKkue 3aHATUSA

Tabmwuma 5.2.2
Ne Howmep pasnena O0bewM, yac. T
n/n JVCHUIIIHHBI 0®0 | 300 | 0300 CMéa HPAKTHHACCIOTo sttt
1 xypc 2 cemectp
1 2 0,5 - KunemaTnka MaTepuanbHOW TOYKA W aOCONOTHO
TBEPJIOTO TeJia
2 2 0,25 - JlunaMpuka ~— MaTepuHaJbHOM  TOYKH M CHUCTEMBI
MaTEPUATBHBIX TOUCK
3 1 0,25 - PabGota 1 MexaHUUECKas YHEPTHs
4 2 0,5 - JluHaMuka ~ BpaIIaTeNILHOTO  JBUKCHUS  aOCOJFOTHO
TBEPJIOTO Tela
5 1 0,25 - 3aKOHBI COXPAHEHHUS] B MEXAHHUKE
6 2 0,25 - Mexaanueckue KoiaeOaHus ¥ BOJIHEI
7 2 2 0,5 - MoneKynspHO-KHHETHIECKas TEOPHS HACATbHOTO Ta3a
8 2 0,5 - OCHOBBI TEPMOANHAMUKHI
9 2 0,5 - PeanpHBIC Ta361, )KUIKOCTH U TBEPIBIC Tela
10 2 0,5 - SIBieHue mepeHoca B TEPMOAMHAMIYECKUX CHCTEMaX
HWroro 3a 2 cemectp 18 4 -
2 xype 3 cemectp
11 3 4 1 - OneKkTpocTaTHKa
12 2 1 - [ToCTOSIHHBIH AIIEKTPHYCSCKHIIA TOK
13 3 1 - MaruurocraTuka
14 2 1 - DNeKTpOMarHUTHAasE UHAYKIIHS
15 2 1 - MarauTtHbIe CBOMCTBA BEIECTBA.
16 2 0,5 - DJIEKTPOMAarHUTHOE NOJIE
17 3 0,5 - DIeKTpOMAarHUTHBIE KOJIeOAHsI ¥ BOJTHBI
HWroro 3a 3 cemectp 18 6 -
2 kypc 4 cemecTp
18 4 2 0,5 - Wnrepdepenuns ceera
19 2 0,5 - Judpaxkius cBera
20 1 0,25 - DeMEHThI TEOMETPUYECKON ONTUKU
21 2 0,5 - [Tonsipuzauus cera
22 1 0,5 - PacnpocTpaneHue cBeTa B BEIECTBE
23 5 1 0,25 - PaBHOBECHOE TEMIOBOE U3TYUEHUE
24 1 0,25 - KBaHTOBBIE CBOICTBA JIEKTPOMATHUTHOIO U3IYUYEHUSI.
25 2 0,5 - DIEeMEHTHI KBAHTOBOW MEXaHUKH
26 2 0,5 - OmnuncaHue COCTOSTHHI aTOMOB B KBAHTOBOM MEXaHUKE
27 2 0,25 - OneMeHTHl (U3MKHA aTOMHOTO sSpa M 3JIEMEHTAPHBIX
YaCTHI]
Utoro 3a 4 cemectp 16 4 -
Hroro 52 12 -
JlabopaTopHbie padoThl
Tabmuma 5.2.3
Ne Howmep pazznena O0bewM, uac. .
i HCIMILTHHEI 0%0 | 300 I 0390 HanmenoBanwue 1ab0paTopHOH paboOTHI
1 kypc 2 cemectp
1 1 2 2 - N3ydeHue 3aKOHOB MOCTYNATENBHOTO JBU)KEHUS Ha
MamuHe ATBya
2 2 - - W3yuenue 3aKOHOB BpAIIATEIBHOTO MABHKCHHUS C
noMoIbko MasitHrka ObepOeka
3 2 - - ITpoBepka Teopemsl ['foiirenca —IllreitHepa
4 2 - - OmnpeneneHue CKOpPOCTH Tena METOIOM
OAITUCTHYECKOTO MasITHIKA
5 2 - - MasitHuk MakcBesura
6 2 - - OmnpeneneHre yCKOpPeHHS CBOOOMHOTO  MAJCHUS
MeToAaMH  OOOPOTHOIO W MaTeMaTHYeCKOIro
MasTHUKOB




7 2 2 2 - V3ydeHne moIuTpONMIECKHX MPOIECCOB B rase
8 2 - - W3yuyenne  TEIUIONPOBOAHOCTH  BO3[yXa  HOpHU
CTaIlMOHAPHBIX YCIOBHSX
9 2 - - Omnpenenenne ko3 ¢uLMeHTa BI3KOCTH BO3AyXa
KaIlWUIAPHBIM METOJIOM
Hroro 3a 2 cemecTp 18 4 - -
2 kypc 3 cemectp
10 3 2 - - HccrenoBanue 371eKTPOCTATHYSCKOTO MOJIST METOIOM
MOJICJTUPOBAHHS
11 2 2 - OrnpeneneHue COTPOTHUBJICHHUS MIPOBOJTHUKA
MOCTUKOM YHUTCTOHA
12 2 2 - OrmnpeneneHue AUAJEKTPUUECKON MPOHUIIAEMOCTH
M30JI5ITOpa IUIOCKOTO KOHJIeHCaTopa
13 2 - - OmnpeneneHre padbOTHI BBIXOJa OJJIGKTPOHA U3
MeTauia
14 2 - - V3ydyenue anekTpoHHOro ocumuiorpaga
15 2 - - OnpeneneHre  TOPU30HTAIBHOM  COCTaBIIIOIIEH
MarHUTHOTO MOJIsl 3eMJIH
16 2 2 - OnpeneneHue  OTHOIIEHHE  OTHOIIEHUS  3apsaja
JIEKTPOHA K €r0 Macce METOI0M MarHeTpoHa
17 2 - - HccnenoBanue 3aTyxaromux KojxeOaHui
18 2 - - Wzydenue BHIHY)XICHHBIX KOJEOAHWH W SBICHUS
pe30HaHCca B KOJIEOATENEHOM KOHTYpe
HUroro 3a 3 cemecTp 18 6
2 kypc 4 cemectp
19 4 2 - - Omnpenenenne GOKYCHBIX PACCTOSHUM TOHKHX JIFH3
20 2 - - OnpeneneHne Noka3arens NPeIOMICHUS CTEKIA
21 2 2 - Omnpenenenvie paguyca KpUBU3HBI TUH3BI C TOMOLIBIO
koJiery HeroToHa
22 2 - - OmnpezeneHre JUIMHBI BOJHBI JIA3CPHOTO U3ITYyUCHHS C
HOMOIIBIO IIPSIMOYTOJBHOM IIeITH
23 2 - - OmnpeneneHne JUIMHBI CBETOBOW BOJHBI C TTOMOIIBIO
JTU(GPaKIIOHHON PEeIIeTKI
24 2 - - Wzyuenne mnonsipusanuu cBeta. [IpoBepka 3akoHa
Maimoca
25 5 2 2 - Nzyuenue 3akoHOB QoTtodddekra. Omnpenencuue
noctosiHHOM I1nanka
26 2 - - OneiT @paka u ['epua
Hroro 3a 4 cemecTp 16 4 -
HUroro 52 18 -

CamocrosiTeabHast paﬁoTa CTyJACHTA

Tabmuma 5.2.4

Howmep O06bew, yac.
Ne pasjea Tema Bug CPC
Wi e | og0 | 300 | 0300
HBI
1 kypc 2 cemectp
1 1 5 7 - Kunematnka  matepmanbHOil | OcBoeHHE JIEKIIMOHHOTO
TOYKM M aOCOJIOTHO TBEPAOrO | MaTepuajia; MOArOTOBKA K
Tena MPaKTHYECKUM 3aHSTHSAM;
MOJITOTOBKAa K J1a0OpaTOPHBIM
paboram u  odopmieHne
OTYETOB K HUM
2 5 7 - JnHamuka MaTepuainsHOi | OcBoeHHE JIEKIIUOHHOTO
TOYKH u CHUCTEMBbI MaTtepualia; IOArOTOBKaA K
MaTepUuaJIbHbIX TOUCK MMPaKTUYCCKUM 3aHATUAM,
MOJrOTOBKAa K J1aDOpaTopHBIM
paboram u odopmicHHE
OTYETOB K HUM
3 4 7 - Padota w  mexanmueckas | OcBoeHHE JIEKLIUOHHOTO
SHEPrusl Marepuana; MOArOTOBKA K




NPaKTHYECKUM 3aHATHUSM,;
HOATOTOBKA K J1a0OpaTOPHBIM
paboram u  odopmicHHE
OTYCTOB K HUM
4 5 10 Jnnamuka BpamiarenabHoro | OcBoeHue JIEKIIMOHHOTO
JBIDKEHUS aOCOJIFOTHO | MaTepHuaja; IOJIrOTOBKA K
TBEPAOTO Teja MPaKTHYECKUM 3aHSTHSIM,;
MOATOTOBKA K J1a00OpaTOPHBIM
paboram wu  odopmieHne
OTYETOB K HUM
5 4 7 3aKoHBI COXpaHEHHUS B | OcBoeHue JIEKIIUOHHOTO
MEXaHHUKe Marepuana, IOArOTOBKa K
NPaKTHYECKUM 3aHATHSM,
MOATOTOBKA K Ja0OpaTOPHBIM
paboram u  odopmicHHEe
OTYETOB K HUM
6 4 8 Mexannueckue koiebanus u | OcBoeHue JIEKLIUOHHOTO
BOJIHBI Marepuana, IOArOTOBKa K
MMPaKTUYICCKUM 3AHATUAM,
MOJITOTOBKAa K J1a0OpaTOPHBIM
paboram u  odopmieHne
OTYETOB K HUM
7 2 7 11 MonekynspHO-KMHETHYEeCKast OcBoeHue JIEKIIUOHHOTO
TEOpHs HIeaTBHOIO Ta3a Marepuana, MOArOTOBKA K
NPaKTHYECKUM 3aHATHSM,
MOATOTOBKA K J1a0OpaTOPHBIM
paboram u  odopmicHHE
OTYETOB K HUM
8 7 11 OCHOBBI TEPMOIUHAMUKA OcBoeHnne JIEKIIMOHHOTO
Marepuana, IOArOTOBKa K
HPaKTUYECKUM 3aHATHAM,
MOJTOTOBKAa K Ja0OpaTOPHBIM
paboram u  odopmieHne
OTYETOB K HUM
9 7 11 PeanbHble Ta3bl, XKUIKOCTH U | QcpoeHme JIEKLIHOHHOTO
TBEpJbIC TCIIa Marepuana; TMOJAroTOBKa K
MMPaKTUYCCKUM 3aHATHUAM
10 6 13 SIBnenue nepeHoca B | OcBoeHue JIEKLIMOHHOTO
TCPMOANHAMHUYICCKUX MaTtepualia; IOATrOTOBKA K
CHUCTEMAX MMPaKTUICCKUM 3AHATUAM,
MOJITOTOBKAa K J1a0OpaTOPHBIM
paboram u  odopmieHne
OTYETOB K HUM
11 1,2 - 4 [ToaroroBka K 3a4eTy
HWroro 3a 2 54 96 -
ceMecTp
2 Kypc 3 cemecTp
12 3 8 13 OnekTpocTaThKa OcBoeHue JIEKIIUOHHOTO
Marepuaia; TOArOTOBKAa K
MPAKTUICCKUM 3aHSITHSM;
MOATOTOBKA K JIAOOPAaTOPHBIM
paboTtam " odopmieHHe
OTYETOB K HUM
13 8 12 IMocrostuublil  3ekTpudeckuii | OcBoeHue JIEKLIMOHHOTO
TOK Mmarepuana; MOATOTOBKA K
MMPaKTUYCCKUM 3aHATHUAM,
HOATOTOBKA K JIaDOPaTOPHBIM
paboram  u  odopmieHue
OTYETOB K HUM
14 8 12 MaraurocTaTuka OcBoeHue JIEKITUOHHOTO
Mmarepualia; MOJrOTOBKa K
MPAKTUYECKUM 3aHSITHSM;
MOATOTOBKA K J1Ia0OPAaTOPHBIM




paboTtam " odopmieHHe
OTYETOB K HUM
15 7 12 DNeKTpOMarHuTHAsE WHAYKIIS OcBoenne JIEKIIMOHHOT'O
Mmarepuaia; MOJArOTOBKa K
NPAKTHYECKUM 3aHATHIM
16 8 12 MaruuTtHble cBoiictBa | OcBoeHue JIEKIIMOHHOTO
BEILIECTBA. MaTepuaia, IOATOTOBKAa K
PAKTHYECKUM 3aHATHSM,
MOJrOTOBKA K J1a00paTOPHBIM
paboram  u  odopmieHHUe
OTYETOB K HUM
17 7 12 DNeKTPOMAarHUTHOE TOJIe OcBoeHue JIEKIIUOHHOTO
MaTepuana; [OArOTOBKa K
MPAKTUYECKUM 3aHSITHUSIM
18 8 13 DIIeKTPOMAarHUTHBIE OcBocHue JIEKITMOHHOT'O
KOJIeOaHHS ¥ BOJTHBI MaTepuana; MOArOTOBKa K
MPAKTUYECKUM 3aHATHUIM
19 3 - 4 [ToaroroBka K 3a4eTy
HUroro 3a 3 54 90
ceMecTp
2 kypc 4 cemecTp
20 4 3 9 Wurepdepenuns ceera OcBoenne JIEKIIMOHHOTO
MaTepuaia, IOATOTOBKAa K
MPAKTHYECKUM 3aHATHAM,
MOJATOTOBKAa K JIaOOPaTOPHBIM
paboTtam u odopmiieHHE
OTYETOB K HUM
21 3 9 Judpaxuus cBera OcBoeHue JIEKIIUOHHOTO
MaTepuaia, IOATOTOBKA K
MPAKTUYECKUM 3aHATHSM;
MOJIrOTOBKA K J1a00OpaTOpPHBIM
paboTtam " odopmIieHHe
OTYETOB K HUM
22 2 8 DeMeHThI reomerpuueckoit | OcBoeHue JIEKLIMOHHOTO
OMTHKH MaTepuana; MOAroTOBKa K
MPAaKTHYECKUM 3aHSATHSM;
MOATOTOBKA K J1a00paTOPHBIM
pabotaMm M odopmieHHe
OTYETOB K HUM
23 2 8 IMonspusanus cera OcBoenue JICKITAOHHOTO
MaTepuaia, IMOATOTOBKA K
PAKTHYECKUM 3aHATHSM,
MOJIrOTOBKA K J1a0OpPaTOPHBIM
paboTtam u odopmIicHHE
OTYETOB K HUM
24 2 9 Pacnpoctpanenue cBera B | OcBoeHue JIEKIIUOHHOTO
BEIIIECTBE MaTepuana; MOJArOTOBKa K
MIPAKTUYECKUM 3aHATHUIM
25 5 2 9 PasHOBecHOE teroBoe | OcBoenue JIEKLIMOHHOTO
U3JIydeHHe MaTepuana; MOAroTOBKa K
NPAKTHYECKUM 3aHATHIM
26 2 8 KBanroBbie csoiictBa | OcBoeHue JIEKIIMOHHOTO
3JIEKTPOMArHUTHOTO MaTepuaia, IOATOTOBKAa K
U3IYYCHUS. MPAKTHYECKUM 3aHATHSM,
MOJITOTOBKAa K JIA0OPAaTOPHBIM
paboram  u  odopmieHue
OTYETOB K HUM
27 3 9 DIIeMEHTBI kBaHTOBOH | OcBoeHHE JIEKIITMOHHOTO
MEXaHHUKH MaTepuana; [OJAroTOBKa K
MPAKTUYECKUM 3aHSITUSIM
28 3 9 Onucanue coctosiHuit aromoB B | OcBoeHue JIEKLIUOHHOTO
KBaHTOBOW MEXaHHKE MaTepuana; [OJAroTOBKa K
MIPAKTHYECKUM 3aHSTHSM;




MOATOTOBKA K JIAOOPaTOPHBIM
paboram u odopmiieHHEe
OTYETOB K HUM

29 2 9 - DnemenTsl (Gu3uKkH aToMHOro | OcBOEHHE JIEKLIMOHHOT'O
ﬂupa nu SHGMCHTapHI)IX qacTHUL MaTepI/laﬂa; IoATrOTOBKA K
HpaKTl/I‘IeCKI/IM 3aHATUAM

30 4,5 36 9 - IToaroroBka K 9K3aMeHy
Uroro 3a 4 60 96 -
ceMectp
Hroro 168 282 -

5.2.3. IlpenojaBaHue JUCUMIUIMHBI BEIETCS C MPUMEHEHHEM CIEOYIOIIHUX BHJIOB
00pa30BaTeNIbHBIX TEXHOJIOTUIL:

- MH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIE 00pa30BaTEe/IbHbIC TEXHOJIOTHHU (JICKLUs-BU3ya-
JM3anys, BU3yanu3anus yueOHoro Matepuana Ha miardgopme «OTkpeiToro oopasoBanus TUY,
MOOK);

- UHTEPAKTHUBHBIC TEXHOJIOTUH (paboTa B MaJbIX IPYyMIax, pa300op NpakKTUYECKHUX 3a/1a4;

- y4eOHBIN SKCIIepUMEHT (J1TabopaTOpHBIE 3aHSITHUS).

6. TemaTHKa KypcoBBIX padoT / NPOEKTOB
KypcoBbie paboThl/IPOEKTH y4EOHBIM IUIAHOM HE MPeyCMOTPEHBI.

7. KonTpoJbHbIe padoThl

KontposibHble pabOTBl TPEAyCMOTPEHBI I OOyYarOMIMXCS 3a04HON (opMbI 00yueHUs
(2, 3 u 4 cemectpsl).

7.1. Meronuyeckue yka3zaHUs JJIsl BBIIIOJIHEHNS KOHTPOJIbHBIX padoT.

1. KontponpHast paboTa BBIIOIHSETCS B TETpaau, Ha OOJIOKKE KOTOpPOW pa3MmelnaeTcs
TUTYJIBHBIN JINCT YCTAaHOBJIEHHOTO 00pasiia, I/ie YKa3blBaeTCsl HOMEP KOHTPOJIbHOM paboThl, HOMEP
BapHaHTa, HANMEHOBAHNE AUCIUILTUHBI, ()aMUIHS U UHUIUAIIBI CTYICHTA.

2. Homepa 3a1ay B KOHTPOJIbHBIX paboTax, KOTOPbIE CTYJIEHT J0JKEH PELIUTh, BBIOUPAIOTCS
no Tabnuiam BapuaHToB. Homep BapuaHTa onpenensieT npenojaBareb.

3. Ilepen BBINOJHEHUEM KOHTPOJBHBIX PAOOT CTYJIEHT JOJKEH U3YYUTh TEOPETHUYECKUMN
MaTepHall 1o COOTBETCTBYIOIIUM pa3zzeniaM (PU3MKH, 03HAKOMHUTBHCS C IPUMEPAaMU pelIeHHs 3ajad,
UCIIOJIB3YSl PEKOMEHIOBAaHHYIO JINTEPATYpPY, COBPEMEHHbIE MpodeccroHallbHble 0a3bl JaHHBIX U
UH(POPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI.

4. YcnoBus 3a7ad B KOHTPOJIBHOW paboTe HEOOXOIMMO TMEpPENHCHIBATH IMOJTHOCTHIO 0€3
cokpaieHuil. Kaxayro cieayromryro 3a1ady NpeAnoYTUTEIbHEE HAUUHATh ¢ HOBOM cTpaHMIbl. Bee
3aMMCH JOJKHBI BBIOIHATHCS aKKypaTHO U pa300pUnBO.

5. Pemienus 3azmaq ciexyeT CONPOBOXKAATH MOSICHEHUSMU, €CIIM HYXHO, TO 4YepTekaMu. B
MOSICHEHUAX K 3ajjaue HeoOXOJMMO YyKa3bIBaTh T€ OCHOBHBIE 3aKOHBI M (DOPMYJIbI, HA KOTOPBIX
6a3upyercs pelieHue 3a/1auu.

6. PemaTh 3a1aun Ha/I0 B OOIIEM BHJIE, TO €CTh BBIPA3UTh HCKOMYIO BEIMYHHY B OyKBEHHBIX
0003HaYEHHAX BEJIMYMH, 33JaHHBIX B YCIOBMM 3agaud. [Ipm Takom crocobe pemeHus He
MIPOU3BOJUTCS BBIYMCIIEHUS TPOMEKYTOUHBIX BEJIHUUMH.

7. UucnoBble 3HAUYEHUS BEIWYMH NPU MOJCTAHOBKE UX B pacueTHyIO (opmyiy criemyer
BBIPAXaTh TOJBKO B eAUHUIIAX cucTeMbl CH.

8. 3auTeHHble KOHTPOJBbHBIE PabOTHI XpaHATCA Ha Kadeape. B mepuox ceccum CTyaeHT
JIOJDKEH TIPOUTH coOeceoBaHMe IO KOHTPOJILHON padoTe.

9. Ilpu periennu 3a/1a4 1e1€CO00PA3HO MPUACPKHUBATHCS CICAYIOUICH CXEMBI:

— M0 YCIIOBHIO 3aJjaud NPEJCTaBUTh cede (u3nyecKoe sBJIEHUE, O KOTOPOM HJAET pedb.
CrenaTb KpaTKyIo 3alMCh YCIOBHS, BBIPA3UTh UCXOAHBIEC JaHHbIe B eauHuIax CH;

— cJIeNath, I71e 3T0 He0OX0UMO, YEPTEXkK, CXEMY UM PUCYHOK, NOSCHSAIOINUN OMUCAaHHBIN B
3a/1a4e MpoLecc;

— HamnucaTh ypaBHEHUE I CUCTEMY ypaBHEHUH, 0OToOpaXkaromux (pU3ndecKuii mpoiecc;

—1npeoOpa3oBaTh YpaBHEHHsS TaK, YTOOBI B HUX BXOJWIM MCXOJHBIC JaHHBIC U TAOIHYHBIC
BEJIMYMHBI,



— pemmB 3a1ady B 0OIIEM BHJIE, IPOBEPHUTH OTBET IO PABEHCTBY Pa3MEPHOCTEH (PH3MUECKUX
BEJIMYMH, BXOASIIUX B pacUeTHYIO (hOpMyJIy;
— IPOBECTH BBIYMCIIEHUS U OLEHUTh PEaTbHOCTh MOJIYYEHHOTO YUCIOBOIO OTBETA.

8. OueHka pe3yJbTATOB OCBOCHHS TMCIHUIIHHBI

8.1. Kpurepuum OIEHUBAaHHs CTENEHU IIOJIHOTHI M KadecTBa OCBOCHMS KOMIIETCHLIMM B
COOTBETCTBUM C IUIAHUPYEMBIMH pe3yJibTaTaMH 00yueHus npuseneHs! B [lpunoxenun 1.

Onenka 0CBOGHUS TUCHUILIMHBI « PU3KKa» MpeaycMaTprUBaeT UCIOJIb30BaHUE PEUTUHIOBON
cucteMbl. HopMaTHBHBIN PEUTHHI TUCHMIUIMHBI 3a cemecTp cocrtaBiger 100 6amioB. Ilo uroram
cemMecTpa OaIbl pEUTHHTA MEPEBOISTCS B MATHOALTHHYIO CUCTEMY TTO cleayromei mkane: 91-100
0auIoB — «OTIMYHO»; 76-90 Oamna — «xopomo»; 61-75 0amaoB — «yJIOBIETBOPUTEILHOY; 60
0aJlJIOB U MEHEE — «HEYAOBJIETBOPUTEIILHOM.

8.2. PeiiTuHroBas cucreMa OLICHUBAHMSI CTEIIEHU IIOJHOTHI M Ka4eCTBA OCBOEHUS KOMIIETEHIIMN
oOyuaromuxcst ouHo# (hopmbl 00yUeHUs TIpeAcTaBieHa B Tabmuie 8.1.

Tabnuna 8.1
Ne n/mt | Buzbl MeponpusaTHiA B paMKax TEKYILEro KOHTPOJIS ‘ KomuyectBo 6anios
1 kypc 2 cemectp
| Texymias arrecranus
1 Beimonnenne nabopatopHbeix pabor mo pazmemy Nel (3 0-3
nabopaTtopHble paboThI)
2 3amura 1abopaTopHbIX paboT 0-3
3 BrinonHenune ynpaxHeHui mo paszaeny Nel 0-3
4 PaboTa Ha NPaKTUYECKUX 3aHIATUAX 0-3
5 TectupoBanue no pazaeny Nel 0-8
HNTOI'O 3a nepBy10 TEKYIIYIO aTTECTAILMIO 0-20
2 TeKylasi aTTecTalus
6 Brimonnenue gabopatopHbix pabor mo pasmeny Nel (3 0-3
nabopaTopHblie paboThI)
7 3ammTa 1a00paTOPHBIX pabOT 0-6
8 Brimonnenue ynpaxkaenuii no pasgeny Nel 0-3
9 PaboTa Ha MpaKTUYECKUX 3aHATHSIX 0-3
10 KomnokBuym mo pasmeny Nel (Dusudeckue OCHOBBI 0-10
MEXaHUKH)
11 TectupoBanwue mo pazaeny Nel 0-10
HNTOI'O 3a BTOPYIO TEKYLIYIO aTTECTALUIO 0-35
3 Tekymias arrecranus
12 BeinonHenne J1abopatopHbIx paboT mo pasgeny Ne2 (3 0-3
nabopaTopHbIe PaOOTHI)
13 3amuTa 1a00paTOPHBIX padboOT 0-6
14 Brimonaenune ynpaxsenui o pasnueny No2 0-3
15 PaboTa Ha MpaKTHYECKUX 3aHATHUIX 0-3
16 KomnokBuym mno pazgeny Ne2 (MonekynspHas ¢u3uka u 0-10
TEPMOIMHAMHKA)
17 TectupoBanue 1o paszaeny Ne2 0-20
HNTOI'O 3a TpeThI0 TEKYIYIO aTTECTALNI0 0-45
BCEI'O 0-100




2 Kypc 3 cemecTp

| Tekymias arrectauus

1 Beimonnenue nmaboparopHbsix pabor mo pasgeny Ne3 (3 0-3
nabopaTopHble paboThI)
2 3ammra 1a00paTOPHBIX pabOT 0-3
3 Brimonaenue ynpaxsaeHui nmo pazaeny Ne3d 0-3
4 PaboTa Ha NPaKTUYECKUX 3aHIATUAX 0-3
5 TectupoBanwe 1o pasueny Ne3 0-8
HNTOI'O 3a nepBy1o TEKYIIYIO aTTECTAIUIO 0-20
2 TeKymiasi aTTecTalus
6 BeinonHenue j1abopatopHbix paboT mo pasgeny Ne3 (3 0-3
nabopaTopHbIe PabOTHI)
7 3amuTa 1a00paTOPHBIX padboT 0-6
8 Brinonnenue ynpaxsenuit no pasaenam Ne3d 0-3
9 PaboTa Ha MpakTUYECKUX 3aHITHUSIX 0-3
10 KonTponbnas pabota mo pazueny Ne3 0-10
11 Tectupopanue no pazaeny Ne3 0-10
HNTOI'O 3a BTOpY1O TEKYIIYIO aTTECTAIUIO 0-35
3 Tekymiasi aTTecTalys
12 Beimonaenue naboparopHbix pabotr mo pasgeny Ne3 (3 0-3
nabopaTopHble paboThl)
13 3amuTa 1a00paTOPHBIX padboT 0-6
14 Brinonnenue ynpaxsenuit no pasaenam Ne3d 0-3
15 PaboTa Ha MpaKTUYECKUX 3aHATHSIX 0-3
16 Komnoksuywm no pazneny No3 (D1eKTpu4ecTBO U MAarHETU3M) 0-10
17 Tectupopanue no pazaeny Ne3 0-20
NTOI'O 3a TpeThio TEKYIIYIO aTTECTAILNIO 0-45
BCEI'O 0-100
2 xypc 4 cemectp
| Tekymias arrecTanus
1 Beimonnenne nmaboparopHbsix pabor mo pasgeny Ned (3 0-3
n1abopaTopHble paboThI)
2 3ammra 1a00paTOPHBIX pabOT 0-3
3 BeimosnHeHe ynpakHeHuH 1mo paszaeny Ned 0-3
4 PaboTa Ha NpakTUYECKUX 3aHITUAX 0-3
5 TectupoBanwue 1o pasueny Ned 0-8
HNTOI'O 3a nepByro TEKYIIYIO aTTECTALMIO 0-20
2 TeKymiasi aTTecTaIus
6 BeimonHenue J1abopatopHbix paboT mo pasgeny Ned (3 0-3
nabopaTopHbIe PaOOTHI)
7 3amuTa 1a00paTOPHBIX padboOT 0-6
8 Brimonnenue ynpaxsaeHuit no pasaenam Ned 0-3
9 PaboTa Ha MpaKkTUYECKUX 3aHITHUIX 0-3
10 Pedepar no ¢pusuke (pazgenst Nel-NoS) 0-10
11 TectupoBanue no paszneny Ned 0-10
HNTOI'O 3a BTOpYIO TEKYIIYIO aTTECTAIHIO 0-35
3 Tekymias aTTecTalys
12 \ Beimonnenue naboparopHbsix pabotr mo pasgeny NeS (2 \ 0-3




nabopaTopHbIe PaOOTHI)
13 3amuTa 1ab0paTopHBIX paboT 0-6
14 BrimonHenne ynpaxseHui o paszaenam Ned 0-3
15 PaboTa Ha IPaKTUYECKUX 3aHIATUAX 0-3
16 KommokBuywm mo paznenam Ned (Ontuka) u Ne5 (KantoBas 0-10
¢duzuka)
17 DOTIO (pazmennt Nel — Neb) 0-20
NTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIUIO 0-45
BCEI'O 0-100

8.3. PeliTuHroBas cucreMa OlLl€HUBAHUS CTEIIEHH ITOJHOTEI U KAYECTBA OCBOECHUS KOMIIETEHIINN
oOydaromuxcs 3a09Hoi (hopMbI 00yUueHUs TpecTaBiieHa B Tabmuie 8.2.

Tabyuma 8.2
Ne /it ‘ Busbl MeponpusiTuii B paMKax TEKYIEro KOHTPOJIS ‘ KonnuecTtBo 0amios

1 kypc 2 cemectp
1 Pabora Ha npakTuyeckux 3aHATHIX (pa3aensl Nel u No2) 0-10
2 BrimonHenue naboparopsbix padot (pasmenst Nel, Ne2) 0-10
3 3ammra 1a00paTOPHBIX paboT 0-10
4 KonrpousbHast (tomarinsisi) padota (pazaensl Nel u Ne2) 0-20
5 TectupoBanue no pazaenam Nel u Ne2 0-50
BCET'O 100

2 kypc 3 cemectp
1 Pabota Ha npakTHuecKux 3aHATHsX (pazaen Ne3) 0-10
2 BrinonHenue naboparopHbix pador (paszaen Ne3) 0-10
3 3ammra 1a00paTOPHBIX paboT 0-10
4 KonTtposabHast (momarnnsisi) padota (pasaen Ne3) 0-20
5 TectupoBanue no pazaeny Ne3 0-50
BCET'O 100

2 Kypc 4 cemecTp
1 Pabota Ha npakTHyeckux 3aHATHIX (pa3aensl Ned u Neb) 0-10
2 BeinonHeHue 1abopatopHbix padot (pasmenbl Ne4 u Neb) 0-10
3 3ammra 1a00paTOPHBIX pabOT 0-10
4 KonrpouspHas (omarinsisi) padota (paszaesst Ned u Ne5) 0-20
5 TectupoBanue no pazzaenam Ne4 u Neb 0-50
BCET'O 100

9. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHre T CIHIIHHbI

9.1. IlepeueHp pekOMeHIyeMOM TUTEpaTypsl IpeacTaBieH B [Ipuioxennn 2.
9.2. CoBpemennble mnpodeccruoHallbHble 0a3bl JaHHBIX U MH(GOPMAIMOHHBIE CIPABOYHBIE

CHUCTCMBI:

1. DnexTpoHHBIN KaTanor/JaekTponnas oudaunoreka TUY — http://webirbis.tsogu.ru/;

2. DnekTpoHHO-0MOIMoTeuHOM crctema «[PRbooksy — http://www.iprbookshop.ru/;

3. DnekTpoHHas HedTerazoras oudnuoreka PI'Y wedtn m raza um. ['yOkuna (Poccuiickuii
roCyIapCTBEHHbBIN yHUBEpcUTET HedTh U raza um. .M. I'yOkuna) — http://elib.gubkin.ru/;
OnektponHass OuOmmoreka VYIHTY (Ydumckuii rocymapcTBeHHBINH He(TIHOU
TexHu4eckui yausepcutet) — http://bibl.rusoil.net;
OnektponHass Oubmuoreka YI'TY (YXTHHCKHMH TOCYAapCTBEHHBIM TEXHUYECKUH
yauBepcuteT) — http://lib.ugtu.net/books;

4,

5.



http://webirbis.tsogu.ru/
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http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books

6. Hayunas snextponnas 6ubimorexka ELIBRARY.RU — http://www.elibrary.ru;
7. DnexTpoHHO-OMOIHOTeYHast cucTeMa «Jlauby — https://e.lanbook.com;

8. DIIeKTPOHHO-OUOIMOTEeUHAS
www.studentlibrary.ru;

CHUCTEMA

«KoHcynpTant

CTyAECHTa» —

9. DIEKTPOHHO-OMOTHOTEUHAS cucremMa «Book.ru» — https://www.book.ru/;
10. Dnexrponnas 6udanoreka FOPAUT — https://urait.ru/;

11.

Cucrema

MOJAEPKKH

https://educon?2.tyuiu.ru/course/view.php? id=3933;

JUCTAaHIIMOHHOT'O

0o0y4eHus -

12. Inardopma otkpeiroro oopazosanus TUY (MOOK) — https://mooc.tyuiu.ru/.
9.3. JIuueH3noHHOe ¥ CBOOOIHO pacrpocTpaHsieMoe IporpaMMHoe obecredeHue, B T.d.
OTEYECTBEHHOTO MPOM3BO/ICTRA:

- MS Office (Microsoft Office Professional Plus);

- MS Windows;

- Zoom (GecmiaTHast Bepcus).

10. MaTepI/laJ'II)HO-TeXHH‘IeCKOC o0ecrneyeHue AU CHUIIHMHbI

[Tomemienuss st NpoBeACHUSI BCEX BHJIOB PabOThI, MPEIyCMOTPEHHBIX YYEOHBIM ILIaHOM,

YKOMILIICKTOBAHBI HCO6XOJII/IMBIM O6Op}II[OBaHI/IeM " TCXHUYCCKHUMHU CpCACTBAMU O6y‘leHI/I§I.

Tabmura 10.1

HaumeHnoBanue HaumeHnoBanue mnoMenieHu Uil NOpOBEACHUsT BceX | Anpec (MecTomooXxxeHne)
y4eOHBIX BUIOB y4eOHOHl AEATENBHOCTH, TIPEIYCMOTPCHHOW | MOMEIIEHUH U IPOBEACHUS
MPEAMETOB, KYpPCOB, | Y4eOHBIM IUIAHOM, B TOM WYHCIE IOMEINeHHs I | BCeX BHIOB yaeOHo
JAUCHUTIIINH CaMOCTOSITEILHOM pa6OTLI, C YKa3zaHUuEM TNEpCUHA | ACATCIBbHOCTH,
(Monmymneit), OCHOBHOTO  00OpymoOBaHMs, y4eOHO-  HAarJSIIHBIX | MPEIYCMOTPEHHOW y4eOHBIM
No | TPAKTHKH, WHBIX | MTOCOOMI M UCIOJIB3yEeMOT0 IIPOrPAMMHOTO 00ECTICUeHHS | TIAaHOM (B ciry4ae
o/ | BAsOB yueOHOH peanu3aiuu
JIeSITeNbHOCTH, oOpazoBaresbHOI
MIPEAyCMOTPEHHBIX IIPOTpaMMBbI B ceTeBoH (opme
Y4eOHBIM  TUIAHOM JIOTIOJTHUTEIHHO YKa3bIBaeTCs
oOpazoBaresbHOI HaVMEHOBaHNE OPTaHH3ALUH,
MIPOTPaMMBbI c KOTOpOH 3aKITFOUCH
JIOTOBOD)
1 2 3 4
dusuka JleknmoHHbIC 3aHATHS: 626158, TromeHckas 001acTh,
1 VYueOnast aymutopust Uil npoBedeHWs 3aHsaTHd | r. ToOombck, 3ona BY3os,

JICKIIMOHHOTO THUIA; TPYHIOBBIX W WHIWBHUIYaIbHBIX
KOHCYJIbTAIIMH; TEKYIIEro KOHTPOJIS M IPOMEXYTOUHOH
aTTeCTaIHH.

OCHaIIEHHOCTD:

Y4eOHast MeOeTIb: CTOJIBL, CTYIIBS, TIOCKA ayTUTOPHASI.

Ne5, kopm. 1

IIpakTryeckue 3aHATUSA:

YueOHast ayauTopusi Ui TIPOBEACHUS  3aHATHI
CEMHHAapCKOTOo  THma  (TpakTHYECKHE  3aHATHUSN);
IPYNIOBBIX Y HWHOUBUAYAIbHBIX  KOHCYJIbTAlUii;

TCKYIIETO KOHTPOJIA H l'IpOMe)KyTO‘IHOf/'I aTTeCcTaluu,
VYuebHast 1abopaTopusi.

626158, Tromenckas 00acTh,
r. Toboasck, 3oma BVY3os,
Ne5, xopm. 1

OcCHaIleHHOCTh:

VYueOHast MeOellb: CTOJIbI, CTYJIbs, OCKA ayJUTOPHASL.

VYuebHass ayauTopus A OpoBeAeHUs  3aHATHEA | 626158, TromeHckas 001acTh,
ceMuHapckoro  Tuma  (JaboparopHelx  3aHsTHH); | . ToOombck, 3ona BVY3os,
TPYNHOBBIX W HWHAMBUAYAJIbHBIX  KOHCyJbTarwid; | NeS5, xopm. 1

TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘IHOﬁ aTTCCTalluu.

JlabopaTopus «IEKTpUYECTBO M MarHeTU3M» (KaOMHET
Ne 303).

OcCHaIlEHHOCTb:

- yueOHast Mebesb: CTOJBI, CTYJIbs, JOCKA ayAUTOpHAs,

- 1abopaTopHoe obopyaoBanue — 1 mr.,

- KOMILJIEKT JUISL IIPaKTUKyMa «M3yuenue
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WHIYKTUBHOCTH COJICHOMIa» — | mT.,

- KOMITIEKT AJs mpakTukyma «OnpeseneHne yAenbHOro
3apsia JIeKTpoHa» — | mrT.

KommnbroTep B KOMIUIEKTE — 2 IIT..

Jlabopatopusi «MexaHHKa, TEPMOIUHAMHKA, ONTHKa
(xabunet Ne 306).

OCHaIEHHOCTD:

- yueOHast MeOelIb: CTOJIBI, CTYJIbs, JOCKa ayAUTOPHAS,

- ycranoBka ®I1B-04 — 1 mr.,

- ycranoBka ®@I1B-05 — 1 mr.,

- KOMIDICKT JUTA TpakTuKyMa «3MepeHne COOTHOMCHUS
Cp/Cv Bozmyxa» — 1 mT.,

- KOMIUDIEKT i TpakTukyMma «l3MepeHue CKopocTH
Temay — 1 mT.,

- KOMIUIEKT JUIi TpakTUkyma «l3ydeHue 3akoHOB
dhotoaddexra u onpeneneHre mocTosHHoM [Tnanka» — 1
HIT.,

- KOMIUIEKT JUIl NpakTHKyma «/3yueHne sBIICHHS
MOJISIPU3alUK CBeTay — | mT.,

- KOMIUIEKT JUIsl MpakTukyma «MastHik MakcBenay — 1
IIT.,

- KOMIUIGKT UIsi  Tpaktukyma  «OrmpenerneHue
TEIUIOIPOBOAHOCTH BO3AyXay — | mT.,

- KOMIUTEKT A71s1 mpakTukyma «OmnsiT @panka-I'epma» — 1
IIT.,

- KOMIUIEKT Juisi mnpaktukyma «[IpoBepka Teopembl
I'totirenca-1teitnepa» — 1 mT.,

- KOMIUIEKT Ay mpaktukyma «®Popmyna Openems» — 1
IIT.

KommbroTep B KOMIUIEKTE — 8 TIT.

BuptyaneHeie nmabopaTopHble pabOTHI 1O  (H3HKE
(xabunet Ne 326).

OCHaIEHHOCTB:

- yueOHast MeOesb: CTOJBI, CTYJIbs, JOCKA ayAUTOpHAS;
- MOHOOJI0K — 16 mmT.;

- KITaBuaTypa — 16 mr.;

- KOMITBIOTEpHAs MBI — 16 mIT.

- mpoekTop - 1 mr.;

- DKpaH HACTEHHBIH - 1 mT.;

- KOJIOHKH 3BYKOBBIE - 1 1T

- Microsoft Office Professional Plus

- Microsoft Windows

- Zoom (GecmuiaTHas BepcHs)

11. Metoauueckue ykazanusi mo opranuzanuu CPC
11.1. MeTroauueckue yKka3aHHs 10 MOATOTOBKE K JJa0OpPaTOPHBIM paboTam.

[IpoBenenune y1abopaTopHBIX  pabOT  HAMpaBIEHO Ha  3aKPEIUICHHWE  IMOJYYEHHBIX
TEOPETUUECKUX 3HAHUN O 3aKOHOMEPHOCTAX MaTepHaIbHOTO MUPA.

Kaxnas naboparopHass paboTa HMeeT HAMMEHOBaHWE U 1IeJib pabOThl, OCHOBHBIC
TEOPETUYECKHE TMOJIOKEHHS, METOJUKY TMPOBEACHUS, a TaKKe KOHTpoJbHBIE Bompockl. [locie
BBITIOJTHEHHSI 1a00paTOpHO pabOThl, KKl M3 OO0YUYAIONIMXCS TPEICTABISICT MPEIO01aBaTeIIo
OTYUEeT, OTBEYAEeT Ha TEOPETUYECKHE BOIMPOCHI, JIEMOHCTPUPYET YPOBEHb CHOPMHUPOBAHHOCTHU
kommeTeHnmid. OTYeT 0 mpojeNaHHONW paboTe JTOKEeH ObITh MPEICTABICH OOyJarommMcs JIN0o B
JI€Hb BBIMOJTHEHUS paboThl, JMO0 Ha cienayromeM 3aHsaThud. OT4eThl O MPOJENaHHBIX paboTax
CIIeTyeT BBIMIOJHATh HA OTIEIBHBIX JincTax (opmara A4, nub0 B TETpagu; CXEMbI, TpapuKH,
PUCYHKH HEOOXOAMMO BBITIONHATH MPOCTHIM KapaHIAIIOM JIMOO C HCMOIb30BaHHEM TpaduiyecKuX
pPEeIaKTOpOB B COOTBETCTBUU ¢ TpeboBanusmu ctangaptoB ECK/I. Ha BeimonHeHHe Kaxao0i paboThl
OTBOJUTCS OIpeNeICHHOE KOJIMYECTBO YACOB B COOTBETCTBHHM C TEMAaTUYECKUM IUIAHOM H3yUeHUs
JUCHUTITUHBL. OTYEeT BKJIIOYACT B C€0s: TUTYJBHBIN JIMCT, 1€JIb PaOOThI, BHITIOJIHEHHUE 3aJaHUS




nabopaTtopHoil pabOTBl CO BCEMHM HEOOXOAUMBIMU IOSCHEHUSIMU, TpadUKHM U BEKTOPHBIE
JarpaMMBbl IpU HEOOXOIMMOCTH, BBIBOJI 110 paboTe.

TexHosiorys BHINOJHEHUS 1a00pAaTOPHBIX pabOT U TEOPETUUECKUI MaTepHall IO U3ydaeMbIM
(¢U3NYEeCKUM 3aKOHOMEPHOCTSM NPUBOJATCS B METOJUYECKUX YKa3aHUSAX K JaOopaTOPHBIM
paboram  (https://educon2.tyuiu.ru/course/view.php?id=6833 —  Cuctema  MOAICPKKH
JUCTAaHIIMOHHOTO 00ydeHusi; MomnekynspHas (U3UMKa U TepMOAMHAMUKA. SIBIEHHs NepeHoca B
TEPMOJMHAMHYECKH HEPAaBHOBECHBIX CHCTEMax: METOJ. yKa3. K JabopaTOpHbIM padoTaM IO
mucuuiuinHe «@u3uka» s CTYJeHTOB, Bcex ¢(opm obOyuenuss / coct. B.M. HoBocenos;
TromeHckuit UHIYCTpUanbHbI yHUBepcuTeT. — Tromens: M3narensckuit uentp bBUK, TUY, 2016.
— 24 c.; OnTtuka. KBaHTOBBIE M BOJTHOBBIE CBOMCTBA CBETA. METO/. yKa3. K JIJAOOPaTOPHBIM paboTam
no aucturuimae «®Pusmka» I CTyAeHToB, Bcex (opm oOyuenus / coct. B.M. HoBocenos;
TromeHckuii MHIyCTpUanbHbIi yHUBepcuteT. — Tromens: M3narensckuii nentp bUK, TUY, 2017.
— 24 c.; KBanrToBas ¢usuka. OnsiTr @panka u ['epma: MmeTon. ykas. K J1abOpaTtopHbIM paboTam 1Mo
mucuuruinHe «®Pusuka» Juid oOyuaromuxcst — Bcex HampasieHuid / coct. B.M. HoBocenos;
TroMeHCKni HHAYCTpUanbHbl yHUBepcuTeT. — TromeHb: M3narensckuii nentp bUK, TV, 2018.
— 16 c. ; MonexynspHas Qu3MKa U TepMOJUHAMUKA. PaBHOBECHBIE U CTallMOHAPHBIE MPOLIECCH B
razax: METOJI. yKa3. K JiabopaTopHbIM paboTam i OOydYaromIMXCS BCEX HAMpPaBICHUA 10
muctumuHe «®usuka» / coct. B.W. HoBocenos; TromMeHCKUiI HHAYCTpUATbHBIA YHUBEPCUTET. —
Tromenn: Uznarensckuii nentp bBUK, TUY, 2019. — 25 c.; Jlunamuka TBepAOro Teja. 3aKOHBI
COXpaHEHMs: METOA. YKa3. K JlabopaTopHbIM paboTam 1o jaucuumiimHe «®Pusuka» s
oOygaronuxcsi Bcex HampamiaeHudl moarotoBku / coct. B.W. Hoocenos; Tromenckuit
UHAYCTpUAIbHBIM yHUBepcuteT. — Tromens: M3parensckuii nentp bUK, THUY, 2019. — 40 c;
'eomerpuueckass onTUKa: METOAMYECKUE YKa3aHMs K J1JaOOpaTOpHbIM paboTaMm IO JAMCLHUILIMHE
«(pusuka» s oOyuaromuxcst Bcex ¢popM M HampasieHui noarotosku / coct. B. M. HoBocenos;
TromeHckui HHAYCTpHANbHBIN yHUBEpcUTeT. — TroMenb: W3narensckuit nentp bUK TUY, 2019. —
24 c. — Tekcr: HemocpeAcTBeHHBbIH; MexaHuka. BpamiarenbHoe u kojeOaTelbHOE JBHKEHHS
TBEpPJOTO Tena: MeToaudyeckue yKazaHus K Ja0opaTOpHBIM paboTaMm Mo aucuuruinHe «Duszmkay
i oOydaronmxcsi Beex GpopM u HampasieHuit noarotosku / coct. B. Y. HoBocenos; TromeHckuit
WHIYCTPHUAIIbHBIN yHUBepcuTeT. — Tromens: M3marensckuit nentp bUK, TUY, 2020. — 24 c. —
Texct : HemocpeacTBeHHBINH; MexaHuka. BpamaTtensHoe U KojeOaTenbHOE JABMKEHHS TBEPIOTO
Tena: Meroauueckue ykasaHus K JlabopaTOpHbIM paboTam mno aucuuivinHe «®Pusukay Uit
oOydaromuxcst Bcex GopM U HampaBlieHud moarotoBku / coctT. B. M. HoBocenos; TromeHcKkwHit
UHAYCTpHaNbHBIM yHUBepcuTeT. — Tromens: M3narensckuit nentp bBUK TUY, 2021. — 24 c. —
TekcT: HEMOCPEACTBEHHBII).

11.2. MeTtoauueckue yKa3aHus 10 OPTaHU3aIlii CaMOCTOSTEIILHON paOOTHI.

AynHuTOpHAs CaMOCTOSTEIbHAS paboTa MO JUCIUILTNHE BHITOHICTCS HA YUSOHBIX 3aHATHSIX
M0J1 HEMOCPEICTBEHHBIM PYKOBOJICTBOM TMPEMOIaBATENsI U MO €T0 3a/IaHUIO.

BHeaynuTopHasi caMocTosITeNIbHAasE padoTa CTYJASHTOB IPENCTAaBIsET COOOH JIOTHYEeCKOe
NpOJODKEHUE ayAUTOPHBIX 3aHsATH. BHeayauTopHas camocTosATedbHass padoTa BBITIOTHSAETCS
CTYJACHTOM II0 3aJlaHUIO TIpPEernoAaBaTeis, HO 0e3 ero HEeMOCPEICTBEHHOTO YYacTHs. 3aTpaThl
BPEMEHH Ha BBIMOJIHEHHE ITOW PabOTHI periiaMeHTUPYIOTCS padourM yueOHBIM IutaHoM. Pexum
paboThl BeIOMpaeT cam OO0Yy4YaroIIMICS B 3aBUCHMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX
YCJIOBHUM.

CamMocTosTenpbHass paboTa MOXKET OCYIIeCTBIATHCS HWHIWBHUIYAIbHO WU TPYIIaMU
CTYJIEHTOB B 3aBUCHMOCTH OT IIeJId, 00beMa, KOHKPETHON TeMaTHKH CaMOCTOSITEIbHOM paboThl,
YPOBHS CIIOKHOCTH, YPOBHS YMEHHM CTYICHTOB.

CamocTtosaTenbHas paboTa BKJIIOYaeT B ce0s pabOTy ¢ KOHCIIEKTOM JIEKIWH, U3y4YeHUe U
KOHCTICKTUPOBaHUE PEKOMEHTyeMOM JTUTEPaTYPHI, MOJITOTOBKA MYJIbTUMEIHA-
COOOIIIEHNI/OKIIaIOB, TIOATOTOBKA pedepara, TECTUPOBAHWE, pEIICHHE 3aJaHuil 1Mo 00pasiy
(THITOBBIX pAcYeTOB), BBITIOJHEHHE YEPTEXKEH, CXeM, pacdeToB (rpaduueckux padoT), peireHue
CUTYallMOHHBIX (TPO(eCCHOHANBHBIX) 3a/1ay, MOATOTOBKA K JEJIOBBIM HMIpaM, MPOEKTUPOBAHUE U
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MOJIETIMPOBAHUE pPa3HbIX BHUAOB U KOMIIOHEHTOB MNpPO(PECCUOHAIBHON J1€ATENbHOCTH, HAyYHO-
UCCIIEI0BATENbCKYIO0 padoTy U Jp.

KoHTponb pe3ynbTaToB BHEAyIWTOPHOM CaMOCTOSATENbHONM pPAOOTHI CTYJEHTOB MOXET
OCYILECTBIIATBCSL B Ipejeiax BPEMEHH, OTBEJECHHOIO Ha o00s3aTeibHble y4yeOHbIE 3aHATHUS I10
JTUCHUTUIMHE W BHEAYAMTOPHYIO CaMOCTOSATENBHYIO paboTy CTYIEHTOB IO TUCIHIUIMHE, MOXKET
IPOXOJUTh B MMCbMEHHOM, YCTHON WIIM CMELIaHHOM (opme.

CamocrosiTennpHass paboTa ¢ TMpenojaBaTeeM BKIIOYAeT B CeOsl HMHANBUAYaJTbHBIC
KOHCYJIbTAI[MM CTYJICHTOB B TE€UEHUE CEMECTpa.

CamocTodTenbHas padoTa ¢ TpyNIoi BKIOYAET MPOBEACHNUE TEKYIIUX KOHCYIbTAlUN Mepe
IPOMEKYTOUHBIMU BUIaMU KOHTPOJIS WJIK UTOTOBOM aTTECTAlUH.

CamocrosiTenpHass paboTa CcTyJeHTa 0e3 IMpenoaaBaTeisi BKIOYAeT B ceOsl TOJITOTOBKY K
pas3IMYHBIM BUJAM KOHTPOJBHBIX MCIIBITAHUH, OJArOTOBKY U HAIMCAaHUE CAMOCTOSITENIbHBIX BUIOB
pabor.

Ilepen BBIIOMTHEHHEM BHEAYJUTOPHOM CaMOCTOSITENbHON pabOThl CTYIEHT JOJKEH
BHUMATEIBHO BBICIYIIATh HMHCTPYKTAXK IIPEMOJaBaTeNisi MO BBHIMOJHEHUIO 3a/JaHusl, KOTOPBIH
BKJIIOYAET OIpEeJIeIeHUE 1IeTH 3a/laHusl, ero CoJiepyKaHue, CPOKU BBIOJHEHHSI, OPUEHTUPOBOUHBIN
0o0beM paloThl, OCHOBHBIE TpeOOBaHUS K pe3yibTaraM paboThl, KpUTEpUU OLIEHKU. B mpouecce
MHCTPYKTaXka NpenojaBareib NPeAylpexaaeT CTYICHTOB O BO3MOXHBIX THUIIMYHBIX OIIMOKaX,
BCTPEYAIONIUXCS TIPY BBIIOJHEHWW 3a/aHusl. B METOOMUYecKnX yKa3zaHHSIX K MPAKTHIECKUM
3aHATUSAM NPUBEIEHBI KaK MHIMBHyaJbHbIE, TAK U TPYIIIOBHIC 3a/laHUSI B 3aBUCUMOCTH OT LIEJIH,
00beMa, KOHKPETHOW TEMaTHKU CaMOCTOATEIbHON paboThl, ypOBHS CIOXKHOCTH. B kauecTBe Gopm
U METOAOB KOHTPOJS BHEAYIUTOPHOW CaMOCTOSITENbHON pabOThl CTYJEHTOB HCIOJIb3YIOTCS
ayJUTOPHBIC 3aHATHS, ATTECTAI[HOHHBIE MEPOIIPHUATHUS, CAMOOTUETHI.

KpurepusiMu OIIEHKH pe3yJIbTaTOB BHEAYJUTOPHOW CaMOCTOATENbHOM paboThl CTyAEHTa
ABJIIIOTCSA: YPOBEHb OCBOEHHUS CTYACHTOM yueOHOro mMaTepuala; YMEHUE CTYyJIEHTa HCIO0JIb30BaTh
TEOpPETUYECKHE 3HAHUS NPU BBINOJIHEHUN MPAKTUUYECKUX 3a/laHUil; 0OOCHOBAHHOCTh U YETKOCTb
U3JI0’KEHUS 0TBETA; OPOPMIIEHHE MaTeprasa B COOTBETCTBUU C TPEOOBaAHUSIMH.



[Tpunoxenue 1

I[Inanupyemble pe3ybTaThbl 00y4eHHs /151 GOPMUPOBAHUS KOMIIETEHIMH U KPUTEPUU UX OLleHUBAHUS

JucnummmHa: Ou3nka
Kopx, nanpasenne moarotosku: 15.03.04 ABTomMaTn3anus TEXHOIOTHIECKHUX MIPOIECCOB M TPOU3BOJICTB
Hanpasnenrnocts (mpo¢unb): ABTOMAaTH3aIUI TEXHOJIOTHIECKUX MTPOIIECCOB U MIPOM3BOCTB B HE(TSIHOMN U Ta30BOH MPOMBIIIIICHHOCTH

Kog, Kox 1 HanMeHOBaHHe
Kon Kpurepun onieHuBaHus pe3yIbTaTOB 00yUeHHs
R — HalMEHOBaHUE pe3ynbpTaTa 00y4eHus 1o
NJIK TUCLUTUINHE 1-2 3 4 5
1 2 3 4 5 6 7
VK-1. YVK-1.1. 3natp  (31): BbIOOp | He 3maer akTyanbHbIX | JleMoHCTpHpyeT JemoHcTpupyer JemoHcTpupyer
Cnocoben OcymecTBisier aKTyaJIbHBIX POCCHUHCKHX | POCCHICKHX W | OTHENbHBIE 3HAHUS O | JOCTATOYHBIE 3HAHUS O | WCUEPIBIBAIOIIME 3HAHUS O
OCYIIECTBIISITH | BBIOOP u 3apyOeXHBIX | 3apyOeKHBIX BBIOOpE aKTyaJIbHBIX | BBIOOpE aKTyaJbHBIX | BBIOOpE aKTyaJIbHBIX
TIOWCK, aKTyaJIbHBIX HCTOYHHMKOB, a TaK JK€ | HCTOYHHKOB, a TaK JK€ | POCCHHUCKUX U | POCCHHCKUX U | pOCCHHCKUX u
KPUTHUYECKHH | POCCHHCKHX U | TOWCK, coop U | IIOWUCK, coop U | 3apyOexHBIX 3apyOexKHBIX 3apyOeKHBIX HCTOYHUKOB,
aHaIu3 U 3apyOeKHBIX 00paboTky nHpOpMamy, | 00paboTKy HHpOPMAIMK, | ICTOYHUKOB, a TaK ¢ | MICTOYHHKOB, a TaK € | a TaKk ke IIOHCK, cOop |
CUHTE3 HCTOYHHKOB, a TaK | HEOOXOIUMOM JUIs | HEOOXOIUMOM JUI | TIOUCK, cbop U | TIOUCK, coop n | 06paboTKy wuH(pOpMALNH,
nHpOpMaNny, | K€ MOWUCK, cOOp M | pelIeHHs MOCTABIEHHOH | pelIeHHs MOCTaBICHHOH | 00paboTKy 00paboTky nHpOpMaIHHU, | HEOOXOANMOKH JUIs
TIPUMEHSTh 00paboTKy 3amaun 3amaqn nH(pOpMAaIHH, HEoO0X0oauMOn JUIA | PEeUIeHHs  IOCTaBICHHON
CHUCTEMHBIHN nHpOpMAIIHH, HEO0OXOINMOM JUIsl | pelIeHus] TOCTaBIEHHOM | 3a1auu
TIOJXO JUIS HEOOXOIMMOHN JuIs pelIcHNsT TTOCTAaBJICHHOW | 3amadu
peteHus pelieHus 3aJa4uu
IIOCTABJICHHBIX | MOCTABJIEHHOU YMmets (Y1): | He ymeer ocymecTBisiTh | YMeer OCYLIECTBJIAT | YMEET  OCYILIECTBIIATH | B coBepiieHCTBE ymeer
3a7a4 3aJaun OCYILIECTBIISITH  BHIOOpP | BBIOOD aKTyallbHBIX | BBIOOp aKTyallbHBIX | BBIOOp aKTYyaJIbHBIX | OCYILECTBIISTh BBIOOD
AKTyaJIbHBIX POCCUMCKUX | POCCHMCKHX U | POCCUHCKHUX U | POCCHHCKHX U | aKTyaJbHbIX POCCUHCKUX U
u 3apyOCIKHBIX | 3apyOeKHBIX 3apyOeKHBIX 3apyOeKHBIX 3apyOCIKHBIX HCTOYHHUKOB,
HCTOYHHMKOB, a TaK JK€ | HCTOYHMKOB, a TaK JK€ | ICTOYHHKOB, a TaK JK€ | HCTOYHMKOB, a TaK JK€ | a TaK e MOUCK, cOop U
TIOWCK, coop U | IIOWUCK, coop U | TOWCK, cbop U | TIOHMCK, coop u | 006paboTKy uH(pOpMaLH,
00paboTky uH(bpOpMaIHH, | 00paboTKy nHpOpMANHHU, | 00pabOTKY 00paboTky nHGOpMAIKH, | HEOOXOIUMO JUTSt
HE0OX0MMONH Ul | He0OXOIUMOM s | nHpOpMAaIHy, HEoOX0ANMOH JUISL | pelIeHus]  MOCTaBJICHHOU
pelIeHns] TIOCTaBJICHHOW | pEIIeHUs] IIOCTaBJICHHOW | HEOOXOIUMOM JUISl | pellieHus] TIOCTaBJICHHOHW | 3a1auu
3a1aun 3a7a4un pemieHnsl MOCTaBJICHHON | 3a1au, JIOITyCKast
3a1a4d, JIOIyCKasi | HE3HAYUTEIIbHbIC
3HAYNTEIIbHbIC HETOYHOCTHU
HETOYHOCTHU u

MOTPENIHOCTH




Kon,

Konx n nanmenoBanue

Kon Kpurepun onieHMBaHus pe3yIbTaTOB 00yUEHHs
R HaNMEHOBaHUE pe3ynbpTaTa 00y4eHus 1o
UK TUCIIATUTAHE 1-2 3 4 5
1 2 3 4 5 6 7
Bnaners (B1): HaBikamu | He Bnameer HaBbikamu | Braneer HaBBIKAMU | YBEPEHHO Brazneer | B coBepuiencTBe Bianeer
Kak OCYILIECTBJIATh | OCYIECTBIATh BBIOOp | OCYHIECTBISITH  BBIOOpP | HaBBIKAMHU HaBBIKAMU OCYILECTBIISATH
BEIOOpP aKTYaJIbHBIX | aKTyaJbHBIX POCCHHCKHX | aKTyalbHBIX POCCHHCKHX | OCYLIECTBISTH  BBIOOp | BHIOOD AKTyaJbHbBIX
POCCHHCKHIX u|H 3apyOeXHBIX | U 3apyOeXXHBIX | aKTYaJbHBIX POCCHUICKHX | POCCHHCKHX u
3apyOeKHBIX HNCTOYHHKOB, a TaK JK€ | ICTOYHUKOB, a TaK e | U 3apyOeXXHBIX | 3apyOeKHBIX HCTOYHHKOB,
HNCTOYHHMKOB, a TaK JK€ | ITOWCK, cbop 1 | TIOHCK, cbop W | ICTOYHUKOB, a TaK JX€ | a TaK e IOHCK, cOop
TIOWCK, cbop u | o0paboTKy nHpOpManuu, | 06paboTKy TIOUCK, cbop u | o6paboTKy wuH(pOpMAIHH,
00paboTky nH(pOpMAIH, | HEOOXOIMMOIt Ui | “HPOPMAaLUH, 00paboTky nHOpMAIH, | HEOOXOIMMOI JUTS
HEOOXOINMOM JUIS | PEeIIeHHUs ITOCTABICHHOW | HEOOXOIuMOn I | He0OXOIMMOM JUIsl | pelieHusl  MOCTaBJIEHHOU
pelIeHNs TIOCTABJICHHOM | 3aaadu pelleHHs IIOCTABJICHHOM | pelleHMs] IOCTaBICHHOM | 3aJadu
3a1a4n 3a1aud, JOMycKas psI | 3amayH, JIoITycKast
omuboK HE3HAYHUTEIbHbIC
OmHOKH
YK-1.2. 3HaTh 32): xak | He 3HAeT kak | JlemoHcTpupyer JemoHcTpupyer JemoHCTpHpyeT
Cucrematu3upyer | CUCTEMAaTU3UPOBaTb M | CUCTEMAaTH3HpPOBATh U | OTAENbHBIC 3HAHMS KakK | JOCTaTOYHBIE KaK | UCUEepIbIBAIOIUE KaK
u KPUTHUYECKH | KPUTHUYECKU KPUTHYECKH CHUCTEMAaTU3HpPOBAaTh U | CUCTEMAaTU3UPOBaTh M | CUCTEMAaTH3UPOBATh u
aHAM3NPYET aHAIM3NPOBATH aHAIN3UPOBATH KPUTHYECKH KPUTHYECKH KPUTHYECKH
nH)pOpManuio, nHpOpManuio, nH(OpMaIHIO, aHAIM3NPOBATH aHAJIM3UPOBaTh aHAIM3NPOBATH
MOJMYYEHHYIO W3 | TIOJIyYEHHYIO M3 Pa3HBIX | ITOJyYEHHYI0 M3 DPas3HBIX | MH(OpPMAIHIO, nHpopManuio, HHpOpMaNHIo,
Ppa3HbIX HCTOYHHKOB, B | ICTOYHHKOB, B | TMIOJyYEHHYIO W3 Pa3HbIX | MOJYYECHHYIO W3 PasHbIX | MOMYYEHHYI0 M3 pa3HbIX
HCTOYHHKOB, B | COOTBETCTBHHU C | COOTBETCTBUHU C | HCTOYHHKOB, B | HICTOYHUKOB, B | HCTOYHUKOB, B
COOTBETCTBHUH  C | TpeOOBaHHUSMHU U | TpeOOBaHUSIMHU U | COOTBETCTBHU C | cooTBETCTBHHU C | COOTBETCTBHH c
TPeOOBaHMSIMU M | YCIIOBHUSIMH 331241 YCIOBHSAMH 33/1a4H TpeOOBaHUSIMHU u | TpeboBaHUAMU U | TpeOOBaHUSIMH u
YCIOBHAMH 33/1a4H YCIOBHSIMH 33/1a4H YCIIOBHSIMHU 331a4H YCIOBHSIMH 33/1a4H
Ymertsb (Y2): | He ymeeT | YmMeet YmMmeer B coBepumieHcTBE ymeer
CHCTEMAaTH3HpOBAaTh U | CUCTEMAaTU3UPOBaTh M | CUCTEMaTH3UpOBaTh U | CUCTEMAaTH3UPOBaTh M | CUCTEMaTH3UPOBATh u
KPUTHUYECKH KPUTHUYECKH KPUTUYECKH KPUTUYECKH KPUTUYECKH
aHATU3UPOBATh aHATM3UPOBATh aHAJTM3UPOBATh aHAJIN3UPOBATh aHAJTM3UPOBATh
nHpOpMaNuIo, HH(OpMaIHIO, HHpOpMaNHIo, nHpopManuio, HHpOpMaNHIo,
MOJlyYEHHYI0 M3 PA3HBIX | NOTYYEHHYIO U3 Pa3HBIX | MOJIyYEHHYIO M3 PA3HBIX | MOIYYEHHYIO U3 Pa3HBIX | MOJyYEHHYIO U3 pa3HBIX
HCTOYHHKOB, B | ICTOYHHKOB, B | HCTOYHHUKOB, B | HICTOYHUKOB, B | HCTOYHHUKOB, B
COOTBETCTBUH C | COOTBETCTBUHU C | COOTBETCTBHHU C | COOTBETCTBUH C | COOTBETCTBHHU c
TpeOOBaHUSIMHU U | TpeOboBaHUAMU 1 | TpeOOBaHUSIMHA 1 | TpeOOBaHUIMH 1 | TpeOOBaHUSIMHA "
YCIIOBUSIMH 3a/1a91 YCIIOBUSIMH 33/1a41 YCIIOBUSIMA 3aJja4yd, | yCIOBUSIMH 3a7a4yd, | yCIOBHUSIMH 3a/1a91
JOIMYyCKasl 3HAYUTENbHBIE | JOIyCKas
HETOYHOCTHU U | HE3HAYUTEIIbHbIE
MOTPENTHOCTH HETOYHOCTHU




Kon,

Konx n nanmenoBanue

Kon Kpurepun onieHMBaHus pe3yIbTaTOB 00yUEHHs
R HaNMEHOBaHUE pe3ynbpTaTa 00y4eHus 1o
UK TUCIIATUTAHE 1-2 3 4 5
1 2 3 4 5 6 7
Bnaners (B2): HaBeikamu | He Biageer HaBbikamu | Briageer HaBbIKaMU | YBEpPEHHO Biajzeer | B coBepuieHcTBe BiazeeT
CHUCTEMAaTH3UpPOBAaTh U | CUCTEMAaTU3UPOBAThH U | CUCTEMATH3UPOBAaTh U | HaBBIKAMHU HaBEIKAMU
KPUTHYECKU KPUTHUYECKU KPUTHUYECKH CHUCTEMATU3UPOBaTh M | CHCTEMAaTU3UPOBATh u
aHAIU3UPOBATh aHAIU3UPOBATh aHAIU3UPOBATh KPUTHUYECKH KPUTUYECKU
“H(POPMAIIHIO, WHPOPMAIIHIO, nH(POPMAIIHIO, aHAIM3UPOBATH aHAIU3UPOBATh
MTONTyYeHHYI0 W3 Pa3HBIX | MOJIYYCHHYIO W3 Pa3HBIX | MONXYYCHHYIO M3 Pa3HBIX | WHPOPMAIHUIO, nH(POPMAIIHIO,
HCTOYHHUKOB, B | HICTOYHHKOB, B | HICTOYHHKOB, B | MOJYYEHHYIO W3 PA3HBIX | IOJYYEHHYI0 U3 Ppa3HbIX
COOTBETCTBHH C | COOTBETCTBUH C | COOTBETCTBHH C | HICTOYHHUKOB, B | HCTOYHHKOB, B
TpeOOBaHUAMHU U | TpeOboBaHUAMU U | TpeOOBaHISIMHA U | COOTBETCTBUH C | COOTBETCTBHH c
YCIIOBUSIMU 33]]a4H YCIIOBUSIMU 33]]a4H YCJIOBUSMHU 3amayy, | TpeOOBaHUAMU U | TpeOOBaHUSIMU u
JIOTTyCKas psiji OIHOOK YCIIOBUSMH 3a/1a4M, | YCJIOBUSAMH 33JIa4H
JIOTTyCKast
HE3HAYUTEIIbHBIC
OIHOKH
YK-1.3. 3uath (33): wmeroauky | He 3Haer wmeroauky | [leMoHCTpupyeT JemoHcTpupyer JemoHCTpHpYET
Hcnonsyer CHCTEMHOTO MoAX0Ja | CHCTEMHOIO MO/AX0Ja | OTHENbHBIE 3HAHUS O | JOCTATOUHbIE 3HAHUS O | MCUEPIBIBAIOIIUE 3HAHUS O
METOIUKH npu peueHuu | npu pELIeHUH | METOJAMKE  CHUCTEMHOTO | METOAUKE  CHCTEMHOTO | METOJUKE CHCTEMHOT'O
CHCTEMHOT'O MOCTaBJICHHBIX 33734 IIOCTaBJICHHBIX 3a1a4 MOAXO0/Aa MpH PEUICHUM | MOAXOAA MpPU PELIEHUH | MOJIXO0Ja MpU  PELIECHUH
moaxona npu MOCTaBIICHHBIX 33734 IMOCTaBJICHHBIX 3a1a4 MOCTaBIICHHBIX 33734
peuennn VmMerh (V3): | He ymeer ucmnonb3oBaTth | YMeeT HCIOJIB30BaTh | YMeEeT HCIIONIb30BaTh | B coBepiieHCTBE  yMeeT
ITIOCTaBJICHHBIX HCIOJIB30BATh METOAWKH | METOOAUKH  CHUCTEMHOI'O | METOOAUKU  CUCTEMHOI'O | METOJAUKHM  CUCTEMHOI'O | MCIIOJIB30BaTb METOAUKHU
3aj1a4 CHCTEMHOT'O MOAX0Jla | MOAX0Ja MpH PEUIeHUH | MOAXOAa MPH PELICHUH | MOAXOAAa MpPU PELIEHUH | CUCTEMHOIO MOAXOJa MpH
npu peUIeHNH | MOCTaBJICHHBIX 3a/1a4 MOCTaBIICHHBIX 3a7a4, | MOCTaBICHHBIX 3a/1a4, | peUIleHUH IOCTaBJIEHHBIX
MOCTaBJICHHBIX 33734 JIOMyCKasl 3HAYUTENIbHbIE | JOMycKas 3a1a4
HETOYHOCTH ¥ | HE3HAYHTCIHHBIC
MOTPELIHOCTH HETOYHOCTH
Bnaners (B3) HaBeikamu | He Biageer HaBbikamu | Bianeer HaBbIKaMU | YBEpPEHHO Biazeer | B coBepuieHcTBe Biazeer
HCIIOJIL30BaTh METOIUKHU | MCIIOJIL30BAaTh METOIMKH | HCIIOJIB30BaTh METOIMKH | HaBBIKAMHU HCIIOJIb30BAaTh | HABEIKAMU  HCIIOJIL30BAaTh
CHCTEMHOTO IOaX04a | CHCTEMHOTO IOIX04a | CUCTEMHOTO IMOIX04a | METOOUKH  CHCTEMHOTO | METOIUKHU CHCTEMHOTO
npu peleHuy | mpu pELIeHu! | pHu pELIEHUH | MOAXOAa IpPH PELIEHUM | MOAXOAA IMpH  PELICHUH
MOCTaBJICHHBIX 3a1a4 IIOCTaBJICHHBIX 3a1a4 MIOCTaBIICHHBIX 3a7a4, | MOCTaBIICHHBIX 3aJa4, | MOCTaBIICHHBIX 3a1a4
JIOITyCKast psiji OMIOO0K JIoIycKas
HE3HAYHUTEIbHBIS

OIINOKH




Kon,

Konx n nanmenoBanue

Kon Kpurepun onieHMBaHus pe3yIbTaTOB 00yUEHHs
R HaNMEHOBaHUE pe3ynbpTaTa 00y4eHus 1o
UK TUCIIATUTAHE 1-2 3 4 5
1 2 3 4 5 6 7
YK-2. VK-2.1. IlpoBomut | 3nare  (34):  ananmuz | He 3HAeT aHanmu3 | JleMoHCTpupyeT JlemoHCTpHUpyeT JemoHCTpHpYeT
Cnocoben aHanmu3 MIOCTABJICHHOW L€MM U | IOCTaBJIEHHOM 1M U | OTAENbHBIE 3HAHUA O | JOCTaTOYHBbIE 3HAHUS O | MCUEPIBIBAIOIINE 3HAHUS O
OTpeneniTh MIOCTaBJIEHHON ¢dbopmynupyer ¢dbopmymupyer aHalu3e TIOCTAaBJICHHOHM | aHanM3e TIOCTABJIECHHOW | aHalu3e MOCTaBJIEHHON
Kpyr 3amad B | menu U | COBOKYITHOCTB COBOKYITHOCTB nenmd W GopMymupyeT | uend u - GopMynHpyeT | menmu U (HOpMyJHpYyeT
paMKax ¢dbopmymupyer B3aMMOCBSI3aHHBIX 33714, | B3aHMOCBSI3aHHBIX 33/1a4, | COBOKYITHOCTb COBOKYITHOCTh COBOKYIHOCTh
MIOCTAaBJICHHONH | COBOKYITHOCTb KOTOpble ~ HEOOXOIMMO | KOTOphle  HEOOXOAMMO | B3aWMOCBSI3aHHBIX 3a]lad, | B3aMMOCBSI3aHHBIX 3a]lad, | B3aUMOCBSI3aHHBIX 3ajad,
LeNu U | B3aMMOCBSI3aHHBIX | PEIINTb TSt ee | peumTh ISt ec | KOTOpple  HEOOXOIWMO | KOTOPBIE  HEOOXOAMMO | KOTOpBIE HEOOXO0aMMO
BBIOMpATh 3aja4,  KOTOpPbIE | JTOCTHKCHUS JOCTHKEHUS peuInTh TSt ec | pemmnTh ULt ee | pemuTh JUIs ee
OIITIMAJIbHBIE HE0OX0aUMO JOCTHXCHUS JOCTHXKEHUSI JOCTHXCHUS
CIOCOOBI ux | pewntsh g ee | Ymers (Y4): mpoBomuth | He ymeer mpoBomuth | Ymeer MPOBOJIUTE | YMeeT mpoBOIUTH | B coBepmieHCTBE ymeeT
peleHus, JOCTHKEHUS aHaM3  TIOCTAaBJIGHHOHN | aHaIM3  TIOCTABJIEHHOM | aHanMW3  IOCTABJICHHOW | aHAJNU3  IOCTABJIEHHOH | MPOBOAWUTH aHau3
HUCXOas ] nenu W GopMmynupyer | uenu u  GOpMyJIHpYyeT | uenu W (QOpMyIaHpyeT | Heau W (QOpMYJHPYeT | MOCTAaBICHHOH I1edu H
JEUCTBYIOIIMX COBOKYITHOCTh COBOKYITHOCTb COBOKYITHOCTh COBOKYITHOCTH ¢dbopmynupyer
MIPaBOBBIX B3aMMOCBSI3aHHBIX 3a/]a4, | B3AaUMOCBS3aHHBIX 3aj[ay, | B3aMMOCBSI3aHHBIX 3aJ1a4, | B3AaUMOCBSA3aHHBIX 3aj]ay, | COBOKYIHOCTb
HOPM, KOTOpble ~ HE0OXOIMMO | KOTOpble  HEOOXOAMMO | KOTOpble  HEO0OXOJIUMO | KOTOphlE  HEOOXOIMMO | B3aUMOCBSI3aHHBIX 3ajad,
HMMEIOIIHUXCS pemmThb Ui ee | pemuTh Juis ee | pemuTh s ee | pemuTh JUis ee | KOTophle HEOOX0AMMO
pecypcoB U JOCTHKCHUS JOCTHKEHUS JOCTHDKEHUS, JAOMyCKas | JOCTHXKEHHs, JOIyCKas | pelIuTb JUIs ee
OTpaHUYECHUH 3HA4YNTEIIbHBIC HEe3HAYHUTEIIbHbIC JOCTHXKEHUS
HETOYHOCTH U | HETOYHOCTHU
MOTPEITHOCTH
Brnanets (B4): naBeikamu | He Biameer HaBbikamu | Brmageer HaBbIKaMU | YBEpPEHHO Brazeer | B cosepuieHcTBe Biazeer
MIPOBOANTH aHaIM3 | IPOBOJIUTH aHaJ W3 | IPOBOIUTH aHaJIW3 | HABBIKAMH  MPOBOAUTH | HABBIKAMH MIPOBONTH
IIOCTABJICHHOM 1€l U | IIOCTaBJICHHOM LEIM U | IOCTABJICHHOW LE€JM U | QHAIM3  IIOCTABJIECHHOW | aHaIu3 [IOCTABJICHHOM
dbopmyaupyer dbopmyaupyer dhopmyupyer nend u - GopMyaHpyer | Head " GOpMyJIHpYeT
COBOKYITHOCTbH COBOKYIIHOCTb COBOKYITHOCTbH COBOKYITHOCTbH COBOKYITHOCTbH
B3aMMOCBA3aHHBIX 3a/a4, B3aMMOCBsA3aHHBIX 3a1a4, B3aUMOCBA3aHHBIX 3a1a4, B3aUMOCBs3aHHBIX 3aJ1a4, B3aUMOCBA3aHHBIX 3a1ad4,
KOTOpBIE ~ HEOOXOJIMMO | KOTOpblE  HEOOXOIUMO | KOTOpble  HEOOXOJMMO | KOTOpblE  HEOOXOJMMO | KOTOpBIE HE00X0AUMO
PEUINTD JIIsL €C | pCUINTDb JJI €€ | pCUINTH JJIsL €€ | pCUINTH JUIA €€ | pCUINTH JUIA €C
JOCTHXKEHUS JOCTHOKEHUS JOCTIDKEHUS, JAOIMyCKas | AOCTHXKEHMS, JOIyCKas | JOCTUXKEHUS
psizx ommboK HE3HAYHUTEIIbHbIC

OLINOKHU




Koz,

Konx n nanmenoBanue

KOMHIé(T)?HHHH HANMEHOBAHIIE pe3ybTaTa oByueHus 10 Kpurepun onieHMBaHus pe3yIbTaTOB 00yUEHHs
UK TUCIIATUTAHE 1-2 3 4 5
1 2 3 4 5 6 7
YK-2.2. Bribupaer | 3Hatb (35): kak | He 3Haer kak BbIOMpaTh | JleMoHCTpHpyeT JlemoHCTpHUpyeT JemoHCTpHpYeT
ONTUMAJIBHBIN BBIOMpaTh ONTHUMAIBHBINA | ONTUMAIBHBIA  CrOcO0 | OTJENbHBIE 3HAHUS O | JOCTATOYHBIE 3HAHUS O | MCUEPIBIBAIOLINE 3HAHUS O
Croco0 pemeHus | croco0 pemeHust 3ajad, | pelmieHus 3a/1ad, MCXons | BEIOOpE  ONTHMANBHOTO | BEIOOpPE  ONTHMANBHOTO | BEIOOpE ONTUMAJIBHOTO

3a7a4d, WCXOIs W3
HMMETOLIUXCS
pecypcoB u
OTrpaHUYEHUN

HUCXOOA M3 HUMCIOIIUXCA

13 UMCIOIINXCA PECYPCOB

criocoda peuicHus 3anaad,

criocoda peuieHus 3anay,

criocoda peaieHus  3aaaq,

pecypcoB U | ¥ OTpaHUYCHUI HUCXOAS W3 WMCIOIUXCS | MCXOAI W3 HMEIOMIMXCS | UCXOAA U3 HMEIOIIUXCS
OTpaHUICHUH pecypcoB 1 | pecypcoB U | pecypcoB M OTpaHWYCHHA,
OTpaHUICHUI OTPaHUYEHUH, PECYPCHL U | PECYPCHI H OTPaHUICHUS
OTpPaHUYCHUS
Ymere (V5): BoiOupate | He  ymeer  BeIOMpath | YMeeT BEIOMpATh | YMeeT BEIOMpAaTh | B coBeprieHcTBE yMeeT
ONTUMANTGHBIA  CHOCOO | ONTHMANBHBI  CIOCOO | ONTHMANBHBIA  CIOCOO | ONTUMANBHBIA  CHOCOO | BHIOMpATh  ONTHMATBHBIN
pelIeHus 3a1a4, WCXOMAS | PEIICHHs 3alad, UCXONs | PelICHUs 3a7ad, MCXOMIs | PCIICHHs 3aladv, UCXOHS | CIOCO0 peIlleHus 3ajad,
3 UMEIOIINXCS | U3 UMCIOIIUXCS PECypcoB | U3 AMEIOIINXCS | W3 AMEIOMINXCS | UCXOAA U3 HWMCIOIIUXCS
pecypcoB U | ¥ OTpaHUYCHUI pecypcoB U | pecypcoB U | pecypcoB M OTpaHHYCHHIA,
OTpaHUYCHUI OTpPaHWYCHUH, NOIyCKas | OrpaHHYCHHUN, JOIyCKas | Pecypchl U OTPaHUICHUS
3HAYUTEIbHEIC HEe3HAYNTEIbHBIC
HETOYHOCTH 7 | HETOYHOCTH
TTOTPEITHOCTH
Bnanets (BS): naBeikamu | He Bnameer HaBbikamu | Brmageer HaBbIKAMU | YBEPEHHO Biajeer | B coBepiueHcTBe BianeeT
BBIOMpATh ONTHMANBHBII | BBIOMPATh ONTHMANBHBIN | BEIOMpATh ONTHMAIIBHBIA | HaBBIKAMHU BBIOMPATH | HaBBIKAMHU BBIOMpATh
croco0 pemieHus 3ajad, | Crmocod pelieHus 3ajad, | cllocod pemieHws 3a/1ad, | ONTUMANbHBIH  CHOCOO | ONTHMAJbHBIHA €noco6
HUCXOAS W3 HUMCIOIIUXCS | UCXOMS W3 HMMCIONIUXCS | UCXOJS U3 HMCIOIIUXCS | PEUICHHs 3a]ad, WUCXOJ | PEIICHUS 3a1ad, UCXOMIs u3
pecypcoB U | pecypcoB u | pecypcoB u | u3 UMEIOIINXCS | UMCIOIIUXCS PECYpPCOB H
OTpaHUYCHUM OTpaHUYCHUN OTPaHUYCHUH, PECYPCHI U | PECYPCOB U | OTpaHUYCHUI, PECYpChl U

OTPAaHUYCHUS, JOIyCKas
PO OmMO0K

OTpaHUYCHUH, peCypChl U
OTpPaHWYCHUS, JOIyCKas
HE3HAYHTENbHEIE
OIINOKH

OrpaHUYCHUA




Kon,

Konx n nanmenoBanue

Kon Kpurepun onieHMBaHus pe3yIbTaTOB 00yUEHHs
R HaNMEHOBaHUE pe3ynbpTaTa 00y4eHus 1o
UK TUCIIATUTAHE 1-2 3 4 5
1 2 3 4 5 6 7
OIIK-1. OIIK-.1.06manaer | 3Hare (36): 3akonel u | He 3Haer 3akoHel W | JleMOHCTpupyeT Jemonctpupyet HemoHcTpupyet
IIpumeHaTH (yHIaMEeHTabHBl | TEOPHH, OIMCHIBAIOUINE | TEOPHUH, OIMCHIBAIOUINE | OTIENBHBIC 3HAHUS | OCTATOYHBIC 3HAHUA O | UCUEPNBIBAIOIIME 3HAHUA
€CTECTBEHHOHAa | MU 3HAHWSAMY, | QU3MYECKUE SIBIECHHUS M | (U3WYECKUE SBICHHWS W | 3aKOHOB W TEOpWi, | 3aKOHaX W  TEOpHsAX, | 3aKOHOB u TEopHii,
y4HBIE U IOy YE€HHBIMU TIPOIIECCHI, METO/BI | TPOIECCHI; METO/MBI | OMHCHIBAOIINX OTIMCHIBAIOIINX OTIMCHIBAIOLITHX
OOIIEHHXEHEepH | MpH W3yYCHNH | pemieHust  (Qu3MUecKWx | pemreHuss  (usmueckux | ¢usudeckwe sBIeHUS W | QU3MUECKWE SABICHUS M | QU3MUCCKHE SBICHHA U
b€ 3HAHUS, MaTeMaTH4ecKux, | 3a1ad; 3ajay; TIPOIIECCHI, METO/BI | TPOLECCHI, METO/BI | TPOLECCHI, METOJIBI
METO/IBI €CTECTBEHHOHAYYH | 3KCHEPHUMEHTAIbHBIE 9KCIIEPUMEHTAIIbHbIE pemieHust  (U3MUECKHUX | pEeHIeHUsT  (PU3UUECKUX | PELICHUS ¢usnuecKux
MaTEeMaTH4ecKd | BIX U | METOAbI U3Y4YCHUS | METOABI M3ydeHus | 3aaad; 3aad; 3ajay;
€ aHaNm3a u OOIIENH)KEHEPHBIX | (QU3UUECKUX OOBEKTOB, | PU3NYECKHX OOBEKTOB, | AKCICPUMEHTAIbHBIC AKCIEPUMEHTAIbHBIC SKCIIEpUMEHTAIbHEIE
MOJICJIMPOBAHN | AUCIUILIINH, (U3MKO-XUMUYECKUX (U3MKO-XUMUIECKUX METOBI U3y4YEHUs | METOJIBI U3yUYeHUs | METOJBI H3yYEHUS
B MeTOIaMHU 3aKOHOMEpHOCTEN U | 3aKOHOMEpPHOCTEH u | ¢usndeckux OOBEKTOB, | PU3NMUECKUX OOBEKTOB, | (HPU3UUECKHUX 00BEKTOB,
npodeccHoHanb | TEOPETHYECKOTO M | TEXHOJOTHIO UX | TEXHOJOTHIO uX | QU3NKO-XMMHUYECKHX (PU3UKO-XUMHUYECKUX (U3UKO-XUMHYECKUX
HOM SKCHEPUMEHTANbH | TPUMEHEHUS JUIsl | IPUMEHEHUS JUId | 3aKOHOMEpHOCTeH U | 3aKOHOMEpHoCTel U | 3aKOHOMEpHOCTeil u
JIeSITeTbHOCTH Or0 MCCIEJOBAHUS | peIICHUs 3a/a4 | peleHus 3aa4 | TEXHOJOIHIO HX | TEXHOJIOTHIO UX | TEXHOJIOTHIO ux
U TpHUMEHSET HuX | NMPodecCHOHATBLHOM npodeccHoHaNbHON MpPUMEHEHHUS JUId | IPUMEHEHHUs JUId | IPUMEHEHUs JUIsl PEeLIeHus
pu pelIeHu: | AeSTEIbHOCTH JESTEIbHOCTH peueHus 3a[a4 | peuIeHus 3a7a4 | 3a1a4 NpodeccroHATEHOM
CTaH/IapTHBIX npodecCHOHATBHON npodeccrHoHaNbEHOH JEeSATETbHOCTH
3a1a4 JESATEIbHOCTH JIeSITENbHOCTH
pohecCHOHATBEHO
i eATETBHOCTH Ymets (Y6): npumensts | He yMeeT | YMeeT JEMOHCTPUPOBaTh | YMeEET NIeMOHCTpUpoBaTh | B coBepuieHcTBE  yMeeT
3aKOHBl U TEOpPUU K | AEMOHCTPHUPOBATh MOHUMaHUE 3aKOHOB U | MOHMMAaHUE 3aKOHOB U | J€MOHCTPHPOBATH
YCTaHOBJICHUIO MIOHMMaHHE 3aKOHOB M | TEOPUH, OMMCHIBAIOIIUE | TEOPH, OMMCHIBAIOIIUX | IOHUMAaHHE 3aKOHOB U
CyHmIHOCTH  (M3MYECKHUX | TCOpHUH, OmNKChIBatomne | GU3NUECKHEe SIBICHUS | | (GU3MYECKUE SIBICHHS W | TEOPHH,  OMHCHIBAIOIINX
SIBICHUH W TIPOIECCOB; | (u3nMYecKue SBICHHUS WU | MPOLECCHI; BBIOMpATh | MPOIECCHI; BBIOMpaTh | Qusnveckue SBICHUS U
BEIOMpATh TIPOIIECCHI; BBIOMpATh | pallMOHAIBHBIE METOBI | PallMOHAbHBIE METOIBI | MPOLECCHI; BBIOMpATh
panvoHAIBHBIE METOJBI | palMOHAIBHBIE METOJBI | JUIA pemeHus | s penieHus | paloHaIbHBIE  METOZBI
ULt pemieHust | s penieHus | (PU3MUECKUX 3a7a4; | (PU3MUECKUX 3a7a4; | IS peleHus (PU3NIECKUX
¢u3nuecKux 3amad; | (PU3MUECKUX 3aja4; | BBIIOJIHATH BBITIOJHATh 3ajay; BBITIOTHATH
BBITIOTHATH BBINOJIHATh 9KCTIIEPUMEHTAIIbHBIE 9KCTIEPUMEHTAIIbHbIC 9KCIIEPUMEHTANIbHBIE
9KCIIEPUMEHTANIbHbIE 9KCIIEPUMEHTAIIbHbIE UCCIIEOBaHMS HCCIIEJOBaHMS UCCIIEJOBaHMS
HCCIIEIOBAHUS HCCIIEIOBAHUSA ¢usnueckux sBIEHUH W | GU3MYECKUX SBICHUH W | QU3UUYECKUX SBICHUH W
¢u3nueckux sBIEHUH ¥ | (U3MUECKUX SIBJICHHH W | MPOLIECCOB; U | IPOIIECCOB; U | TIPOLIECCOB; U
MPOIIECCOB; U | TIPOLIECCOB; U | UCTONIB30BaTh MX JUIS | UCHOJB30BAaTh MX JUIA | HUCIOJNB30BaTh  HMX  JJIA
UCTIONB30BaTh HUX MAJS | MCIONB30BaTh MX JUISA | pelleHUs 3a1a4 B | peuIeHus 3a1a4 B | peuIeHus 3a1a4 B
peieHus 3a1a4 B | peuieHus 3a1a4 B | podeccCHOHATLHOM npodeccrHoHaNbHON npodecCHOHATBHON
npodecCHOHATBHON podecCHOHaNbHON JEeSATEIbHOCTH, AOMYCKas | AEATEIIBHOCTH, JOIYyCKas | AeSTEIbHOCTH
JEeSTENbHOCTH JESTeIbHOCTH CYLIECTBEHHbIE HECYIIECTBEHHBIE
HETOYHOCTH 1 | HETOYHOCTH u
TIOTPEIIHOCTH MOTPEITHOCTH




Koz,

Konx n nanmenoBanue

Kon Kpurepun onieHMBaHus pe3yIbTaTOB 00yUEHHs
R HaNMEHOBaHUE pe3ynbpTaTa 00y4eHus 1o
UK TUCIIATUTAHE 1-2 3 4 5

1 2 3 4 5 6 7
Bnanets (B6): | He BnazaeeT | JlemoHCTpHUpyer YBepeHHO B coBepmiencTBe Biageer
METOJ0JI0THeN MeTOoJ0J0ruen HEKOTOpEIE HaBBIKM | JEMOHCTPUPYET YMEHHUS | YMEHHMSIMHU U HaBbIKAMU
HCCIIEIOBAaHUS HCCIIEIOBAaHUS PUMEHEHHUs U HAaBBIKU MIPUMEHEHHS METO0JIOTHH
¢u3MuecKuX SBICHUH M | (GU3MUYECKHUX SIBICHHH M | METOIOJIOTUH MIPUMEHCHHUS HCCIIeIOBAHUS
MIPOIIECCOB M HABBIKAMH | IIPOIIECCOB M HABBIKAMHU | MCCIIEIOBAHUS METOJI0JIOT U ¢u3nUecKkux SBICHUH U
ee  NPUMEHEHHS [uii | €€  TPUMEHEHHS i | QU3MYECKHX SIBICHHH W | MCCIEAOBaHUS MPOIIECCOB M HAaBHIKH €€

pereHus
npodeccuoHaTBFHON
JeATEILHOCTU

3ama4d

pelieHust
npodeccuoHaIbHOM
IeSITENBHOCTH

3aza4d

TPOLIECCOB U HABBIKU €€
TIPUMEHEHUS JUIsl peIleHUs
3a7a4  PodecCHOHATBHOM
JESTENBHOCTH

(hu3WYecKuX SBICHUH U
IPOLIECCOB M HABBIKH €€
NPUMEHEHHUS [JIsl PELLECHHS]
3a1a4  MPoQecCHOHATBLHON
JACATCIIBHOCTHU

NPAMEHEHUSA Ul PeIeHHs
3amaq npoheCCHOHATBHOM
JeATeIbHOCTH




[Ipunoxenue 2

KAPTA

o0ecre4YeHHOCTH JUCHMILINHBI Y4e0HO0H M y4eOHO-MeTOANYeCKOM JIUTepaTypoi

Jucnumiuna: Ousrka

Kopn, nanpasnenue noarotosku: 15.03.04 Apromarn3zaiiusi TEXHOJIOTHYECKUX MIPOIIECCOB U IPOU3BO/ICTB

HamnpasnenHocts (npoduib): ABToMaTu3anus TEXHOJIOTMYECKUX IIPOLECCOB U IIPOU3BOJCTB B HE(PTIHOMU 1
ra3oBOW MPOMBIIITIEHHOCTH

Ne HazBanue yueOHOTO, yueOHO- KonuuecTso KonTunrent O0ecneYyeHHOCTh Hanuue
/I | METOIUYEeCKOro W3/IaHus, aBTOp, | DK3EMIULSIPOB | OOYYArON[HXCS, 00y4aroIuxcst JNEKTPOHHOTO
U3/IaTeNBbCTBO, BUJL U3/IaHUS, TOJ] U3AaHUS B BUK HCTIONB3YIONUX | IUTEPATYpPOi, BapuaHTa B
YKa3aHHYIO % 9BC
JHUTEPATYPY (+-)
1 | 3ucman, I'. A. Kypc o6meit ¢pusuku. B 3 1. : 3P 30 100 +

yaebHoe mocobue it By30B : B 3 Tomax / [
A. 3ucman, O. M. Tomec. — 9-e u3n., crep.
— Cankr-IlerepOypr : Jlanp, 2021 — Towm 1

Mexanuka. MonekymsipHas — (u3MKa.

Konebanus u Bomaer — 2021. — 340 ¢. —
ISBN 978-5-8114-7648-0. — TekcT :
JNEKTPOHHBIN /  JlaHb  :  DJIEKTPOHHO-
OoubnmoTeyHas cucreMma. — URL:
https://e.lanbook.com/book/163406 . —
Pexxum JIOCTYTIA: JUTSt aBTOpU3.
10JIb30BATETIEH.
2 | Bucman, I'. A. Kypc oOmei ¢usukm oP 30 100 +

yaebHoe mocobue : B 3 Tomax / I'. A. 3ucmaH,
O. M. Tomec. — 8-e¢ m3a., crep. — CaHKT-

[TerepOypr : Jlawp, 2022 — Tom 2

DnekTpudecTBO W Marnetusm — 2022, —
360 c. — ISBN 978-5-8114-4102-0. —
Tekcr : anekTponHsli / JlaHb : DIEKTPOHHO-
OoubmmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/206294. —
Pexum JIOCTYTIA: TUTSE aBTOPH3.
10JIb30BaTENEH.

3 | 3ucman, I'. A. Kypc oOmelr dusukua : oP 30 100 +

yaebHoe mocobue : B 3 Tomax / I'. A. 3ucmaH,
O. M. Tomec. — 7-e usn., crep. — CaHKT-
ITerepOypr : Jlanp, 2022 — Towm 3 : Onruka.
®uszuka aTtoMoB U MoJiekyl. Dusuka
aTOMHOTO siipa U MuKpodactun — 2022, —

504 c¢. — ISBN 978-5-8114-4103-7. —
Tekcr : anekTponHsli // JlaHb : BIEKTPOHHO-
OoubnuoTeyHas cucrema. — URL:
https://e.lanbook.com/book/206297. —
Pexum JIOCTYyTIA: TUTSE aBTOPH3.
10JIb30BAaTENEH.
4 Cagennes, 1. B. Kypc ¢pmsuxu. B 3 tomax. oP 30 100 +

Tom 1. Mexanuka. Monekyisipaas pusuka :
yuebuuk 115 By3oB / M. B. CaBenneB. — 9-¢
n3n., crep. — Cankr-TletepOypr : Jlans, 2022.
— 356 c. — ISBN 978-5-8114-9568-9. —
Tekcr : anekrponHsli / JlaHb : 3IEKTPOHHO-
OoubnnoTeyHas cucrema. — URL:
https://e.lanbook.com/book/200498 . -
Pexum JocTyna: A aBTOpH3.
10JIb30BATEIEH.

5 Cagenbes, U. B. Kypc ¢pusuku. B 3 1. Tom 2. QP 30 100 +
OnekrpudectBo. KoneOaHuss W BOJHEL
BosHoBas ontuka : ydyeOHoe mocobme s
By3oB / U. B. CaBenbeB. — 7-e u3a., crep. —




Canxkr-IlerepOypr : Jlanb, 2022. — 468 c. —

ISBN 978-5-8114-9096-7. — Teker :
JNIEKTPOHHBIN /  JlaHb  :  DJIEKTPOHHO-
6ubmoTeyHas cucrema. - URL:

https://e.lanbook.com/book/184164. — Pexum
JIOCTyna: JJisl aBTOPU3. OJIb30BATENIEH.

CaenbeB, M. B. Kypc ¢wmsuku : ydeOHOE
nocobwue : B 3 Tomax / U. B. CaBenbeB. — 7-¢
n3n., crep. — Cankr-IlerepOypr : Jlanp, 2022
— Tom 3 : KsanTtoBas omntmka. ATOMHas
¢msuka. Pusuka TBepAoro Ttena. Ddusmka
ATOMHOT'O AJpa U DJIEMCHTAPHBLIX YacTHUL —
2022. — 308 c. — ISBN 978-5-8114-4254-6. —
Tekcr : anekrponHsli // JlaHb : dIEKTPOHHO-
OoubnuoTeyHas cucrema. - URL.:
https://e.lanbook.com/book/206495. — Pexum
JIOCTYTIA: JIJISl aBTOPU3. TIOJIb30BaTEIeH.

OP

30

100

Cagenbes, . B. COOpHUK BOIPOCOB U 3a/1a4
mo obmeill ¢gusuke : yueOHOEe TocoOue s
By3oB / W. B. CaBenseB. —10-¢ m3x., crep. —
Cankr-IlerepOypr : Jlamp, 2022. — 292 c. —
ISBN 978-5-8114-9199-5. — Texkcr :
JJICKTPOHHBINM //  JlaHB  :  3JIEKTPOHHO-
OoubnroTeyHas cucrema. — URL:
https://e.lanbook.com/book/187820. — Pesxum
JIOCTYNa: JJisl aBTOPHU3. MOJIb30BaTEICH.

oP

30

100

Hogocenos, Buxrop HBanosuy.

DU3NUECKUIl TPAKTUKYM : yueOHOe
mocoobne / B. WM. Hosocenos; THUY. -
Triomens : TWUY, 2021. - 119 c. : wm -
OneKxTpoHHas oubmmorexka  TUY. -
Bubmmorp.: c. 96. - ISBN 978-5-9961-2739-
9. - TekcT : HEMOCPEACTBEHHBIH.

OP

30

100

@upranr, E. B. PykoBoACTBO K peLIeHHIO
3a/1a4 MO Kypcy oOmedl ¢u3uku : ydeOHoe
nocobue / E. B. ®upranr. — 4-e usg., ucnp.
— Cankr-IlerepOypr : Jlansp, 2022. — 352 c.
— ISBN 978-5-8114-0765-1. — Tekcr :
JNEKTPOHHBIN /  JlaHb  :  DJNEKTPOHHO-
OoubnnoTeyHas cucrema. — URL:
https://e.lanbook.com/book/210374. —
Pexum JIOCTyHa: JUISL aBTOpU3.
10JIb30BAaTENEH.

oP

30

100



http://webirbis.tsogu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1485171003319111712&I21DBN=READB_FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%9D%D0%BE%D0%B2%D0%BE%D1%81%D0%B5%D0%BB%D0%BE%D0%B2%2C%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

JlomoJIHeHUsI ¥ U3MEeHEeHMsI
K pa0o4eii mporpamMme JUCHMILTHHbBI
Puszuka
Ha 2024-2025 y4eOHbIi 1o

JlonoHEeHUsT ¥ U3MEHEHHUsI B pabouyro mporpamMmy He BHocsTCs (mucyunauna ¢ 2024-
2025 yyebHnom 200y He uzyuaemcs).

I[OHOJIHCHI/ISI 1 U3MCHCHUS BHEC!

7 g -
o™ 9
KaHJI. (U3.-MaT. HayK, TOLEHT r/,ﬂff B.1.Hosocenos

JlononHeHus (M3MEHEHUs ) B pad0vyIo IPOrpaMMy pacCMOTPEHBI M O0OPEHBI Ha 3aCeJaHuU
Kadepbl HIEeKTPOIHEPTETUKH.

W.0. 3aBe IyI0IIEero BhITycKaromeil kadeapoit Gt E.C. Umkukosa
COI'JIACOBAHO:
e
WN.o. 3aBeyromero BolTycKaromnien kadeapon Bl E.C. YmxukoBa

«22» anpens 2024 r. {
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