[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
Mhdopmauns MEEBRETEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHU S POCCUMCKOMN ®EJEPALIUU
®MO: Knoukos Opwit Cepreesuy dengpaabHOE TOCYAAPCTBEHHOE OFOIKETHOE

Romxocty: u.0. pexTopa 00pa3oBaTe/IbHOE YUPEXKIECHUE BBICIIETO 00pa3oBaHUs

flara nopnwcanns: 27.04.2024 105138 [y MEHCKMIA MHTY CTPMAJIBHBINA YHUBEPCUTET»
YHUKaNbHbIV NPOrpaMMHbIN KJTHOY:

4e7c4ea90328ec8e65¢5d8058549a2538d7400d1

YTBEP/XKJIAIO

IIpencenarens DkcriepTHOM

KOMHUCCUHA
Tperbsaxos I1.1O
« » 2022 r.
PABOYAS ITPOIT'PAMMA

JUCHUIIJINHBI. dusnka

Hanpasienue nmoaroroBku: 21.03.01 Hedrerazosoe aeno

HaIpPaBJICHHOCTH (podnIIb):

Bypenue He(TAHBIX U Ta30BBIX CKBaKUH

[IpoexTrpoBanue, COOPYKEHHE U IKCIUTyaTalus HepTera3oTpaHCIOPTHBIX CHCTEM

OKcIuTyaTanus 1 00caykKMBaHUEe 00bEKTOB 10OBIUM ra3a, ra30KOHACHCATa U MOA3EMHBIX XPaHHUIIHUILL
Dkcmtyatanus U o0CIyKMBaHUE 0OBbEKTOB JOOBIUM HEPTH

OKcIutyaTanus 1 00CayKMBaHHE TEXHOJIOTMYECKUX 00BEKTOB HE(PTEra3oBoro mpom3BoiCTBA

¢dbopma oOyueHus: ouHas

AJOKYMEHT MoArmMcAH
QNEKTPOHHOW NOAMUCHIO

CepTtudukat: 6FA44C50384686A8E7BD5E27735179BC
Bnapeneu: Edpemosa BepoHuka BacunbesHa
[OevictBuTeneH: ¢ 14.06.2022 go 07.09.2023




PabGouast mporpamma pazpaborana st oOydaromuxcss 1o HampasieHuto moarotosku 21.03.01
HedterazoBoe pgeno, HampaBieHHOCTb (mpo¢miib): «bypeHne HEQTSIHBIX M Ta30BBIX CKBaKUHY,
«[IpoexkTupoBanue, cCOOpyKEHNE U IKCILTyaTalusi He(hTera3oTpaHCIIOPTHBIX CHCTEM», «DKCIUTyaTalus U
o0CITy>)KuBaHHE OOBEKTOB JOOBIYM Ta3a, Ta30KOHIEHCATa U MOA3EMHBIX XPAHWIHIY, «KCILTyaTalus U
oOcimyxuBaHHEe OOBEKTOB J00bIM HedTH», «DKCIUTyaTanuss H OOCIY)KMBAaHHE TEXHOJOTHMYECKUX
00BEKTOB HE(PTEra30BOTO MPOU3BOICTBAY.

Pabouas mporpamma paccMoTpeHa
Ha 3aceaHny Kadenpbl DU3NKK, METOIOB KOHTPOJIS M TMATHOCTUKU

N.0. 3aBenyromero kadenpoir OM/J] K.P. Mypartos

Pabouyto nporpammy paspadortai:

C.M. Kynak, n01eHT, K.T.H.

B.B. [Ipo6oTIOK, TOIEHT, K.T.H.




1. Hean u 32724 0CBOEHMS JUCUUIIJIMHBI

Heab JUCHUNJIMHBI. CO3/1aHWE Yy OOYYalONMXCSd OCHOB JIOCTATOYHO IIHUPOKOU
TEOPETUYECKONW MOJATOTOBKA B 00JACTH (PU3UKU, MO3BOJIAIOIICH OPUEHTHPOBATHCS B IOTOKE
HAyYHOW M TEXHHYECKON MHpopMamuu u 00eCreunBaroieid UM BO3MOKHOCTh HCIOJIB30BaHUS
HOBBIX (PM3NYECKUX MPUHIIUIIOB B TEX 00JACTSIX, B KOTOPBIX OHU CHEIMATUZUPYIOTCA.

3agaum QM CUMILTHHBI

- popmupoBanne y  oOyyaroumMxcs — HAy4yHOrO  MBIIUICHHS W COBPEMEHHOIO
€CTECTBEHHOHAYYHOI'0O MHUPOBO33PEHUSA, B YACTHOCTH, IPABWIBHOTO IIOHUMaHUsA TI'PaHUIL
NPUMEHUMOCTH Pa3IMYHbIX (U3UYECKUX MOHSATHH, 3aKOHOB, TEOpPUH M YMEHHS OLEHUBATh
CTEIEHb JOCTOBEPHOCTU PE3YJIbTATOB, IOJYYEHHBIX C MOMOIIBIO 3KCIEPUMEHTAIBHBIX WIIH
MaTE€MaTUYECKUX METOA0B UCCIEIOBAHUS;

- YCBOCHHE OCHOBHBIX (PU3WYCCKUX SIBJICHUNH W 3aKOHOB KIIACCUYECKOW UM COBPEMEHHOMU
¢buznky, MeTo10B GU3UYECKOT0 HCCIEA0BAHNUS;

- BBIpabOTKa y 00Yy4aromuXxcsl MPUEMOB M HABBIKOB PEIICHUs] KOHKPETHBIX 337a4 U3 Pa3HbIX
obOnacreid (U3MKH, TOMOTAIOUIMX CTyJEHTaM B JajdbHEWIIeM TNpU MNPOSKTUPOBAHUU U
AKCIUTYaTallMi aBTOMaTU3UPOBAHHBIX CUCTEM YIIPABJICHHUS;

- BBIpa0oTKa y O0O0y4arouuxcs HavadbHBIX HABBIKOB IPOBEICHHS SKCIEPUMEHTAIBHBIX
HAyYHBIX HCCICJOBAHUN Ppa3NUYHBIX (DU3MYECKUX SIBJICHUA W OICHKH TOTPElTHOCTEH
A3MEPEHUM.

2. Mecto nucuuniunbl B crpykrype OIIOII BO

Jucuumnnna ®Ou3nka OTHOCUTCA K TUCHMIUIMHAM 00si3aTenbHON yacTu bioka 1 yyeGHOro
IUIaHa.

Heo6xoauMpIMu yCIOBUSAMH ISl OCBOEHHSI TUCLUILUIMHBI SBJISIOTCS:

3HaHHe (PU3NYECKUX OCHOB MEXAHWUKH, MPUPOIbl KOJIEOaHUM M BOJIH, MOJIEKYISIPHOM
Gu3uKH M TEepMOAMHAMHUKH, 3JEKTPUYECTBA M MarHeTU3Ma, ONTHKH, aTOMHOW U SAepHOM
bu3ukwy,

YMeHHUSI [IPEJCTABIATh (PU3HMUECKUE YTBEPIKICHHS], JOKA3aTeIbCTBA, IPOOJIEMBbI, pe3yJIbTaThl
¢u3NYECKUX HCCIEOBAaHUM SICHO M TOYHO B TEPMHUHAX, MOHSTHBIX Uil MpodeccHoHaTIbHOU
ayJUTOpUH, KaK B MUCbMEHHOM, TaK ¥ B YCTHOMH (opMme;

BJIaJleHHe OCHOBHBIMU (PM3MUECKUMHU TEOPUSMHU U METOAAMHM ISl PEIICHHs] BOSHUKAIOIINX
(byHAaMEHTAIBHBIX U MPAKTHYECKUX 3a/1a4, HABBIKOM CaMOCTOSTEILHOTO MPUOOpETeHNs 3HAHUH
B 00J1aCTH (PU3UKH, JUIsl TOHUMaHUSI IPUHLUIIOB pabOThl IPUOOPOB U YCTPOMCTB TEXHUYECKHUX
CUCTEM YIPABJIECHUS, B TOM YHCJIE BBIXOIALIUX 3a MPEAEIIbI KOMIETEHTHOCTH HAlPaBICHUS

CopnepxaHue AUCHMILIUHBI SBISETCS JOTMUECKUM MPOAOHKEHUEM COAEPKAaHUS TUCIUIUINH
MIKOJBHOTO Kypca (U3MKM W CIYXUT OCHOBOM Ui OCBOGHHS JMCUUIUIMH HPOEKTHOM
JESTEIbHOCTH, TEOPEeTUYECKOM MEXAaHMKH, CONpPOTUBJIEHMUS MAaTepHalloB, 3JEKTPOTEXHHKA,
TEpMOJIMHAMMKA U TeIIonepeaya, ruIpaBinKa U THAPOMEXaHnka, pu3mKa rniacra

3. Pe3yabTarhl 00y4eHHs 1O THCHUTIIHHE
[Tponiecc wm3ydenus aucuuiuiiHel Pusnka HampaBieH Ha (OPMHUPOBAHUE CIEAYIOIINUX
KOMIIETCHITAH:

Taomuma 3.1

Kona n nammeHoBanue
KOMIIETEHIIUNA

Ko n HanmeHoBaHNe HHIUKATOPA
noctmwkeHus: komnerennuu (MJIK)

Kon n naumenoBanue pesynprara
06yquI/I$[ 10 JUCHUIIIINHE

YK-1 Cnocoben
OCYULIECTBJISATh IIOUCK,
KPUTUYECKUN aHAINU3 U
CHHTE3 HHpOpMalUH,

VYK-1.1. OcymecTBnseT BEIOOD
aKTyallbHBIX POCCHUCKUX M 3apyOeKHBIX
HMCTOYHUKOB, a TAaK)Ke TIOUCK, COOp U
00paboTKy uHpOpMAIHU, HEOOXOAUMOM

3uats (31): IPUHINIBI M METOBI
moucka, coopa 1 00pabOTKH, aHaIH3a
W cuHTe3a MHPOPMAIIMHU YIS PeLIeHHs
MpOOJIEMHBIX 33124 B CBOCH mpodec-




MMPpUMCHATH CHCTEMHBIH
IoaAXoa MJist pEIICHUA
ITOCTaBJICHHBIX 3aJa4

JJIA peIICHU s IIOCTaBJICHHOM 3aJa4yun

CHOHAJIbHOM JACATCIBHOCTU

Ymers (Y1): npUMEHSTh TPUHLMIEL 1
METOJBI TT0HCKa, coopa i 00padoTKH,
aHaJIN3a ¥ CHHTe3a HH()OPMAIUH AT
penieHns mpoOJIeMHBIX 3a1a4 B CBOCH
npoecCHOHAIBLHON NeITebHOCTH

Bnanmets (B1): mpaktnueckumu
HaBBIKAMU BbIJICNICHHSI 0a30BBIX CO-
CTaBJISIOLIMX PEIIAeMbIX 3a/1a4 B CBO-
el mpoheccHoHaATBPHON IEATEILHOCTH

YK-1.2. CucreMaTH3UpyeT U KPUTHIECKH

aHaIM3UpyeT HHPOPMAILHIO, TIOITYYESHHYIO
U3 Pa3HBIX HCTOUHUKOB, B COOTBETCTBHUHU C

Tpe6OBaHI/I$IMI/I " yCJIOBHUAMMU 3a1a49U

3narts (32): IIpuHIMOBL 1 METOBI
CHUCTEMHOTI'0 MIOAX0/a B PEILICHUU
npoOJIEMHBIX 3324

Yumers (Y2): cucTeMaTu3upoBarh 1
KPUTHYECKH aHAIN3UPOBATH pa3iiny-
HBIE BapHUaHTHI PEIICHUH IpoOIeM-
HBIX 3314

Bnanets (B2): I[Ipaktnueckumu
HaBbIKaMH BBIOOpA ONTHMAJIBHBIX
croco0oB penIeHus IPOOIeMHBIX
3a7a4 U pa3pabOTKU aIrOPUTMOB HX
peanu3aimy.

YK-1.3. Hcrosnp3yeT MeTOJUKH
CHCTEMHOT0 MTOJIX0/1a MPH PEIICHUH
MOCTaBIICHHBIX 337124

3uatsh (33): BO3MOKHBIC PEUICHUS
MpOOJIEMHBIX 33124 U UX [IPaKTHYC-
CKHE TOCIICACTBUS

Ymets (Y3): olleHuBaTh NpaKkTUde-
CKHE MOCIIE/ICTBHS IpeIaraeMbIX
pelleHni 3a1a4

Brnanets (B3) nHaBelkaMu omnpenene-
HUS IPaKTUYECKUX MOCIeACTBUH pe-
HIacMbIX HpO6J’IeMHI)IX 3aJga4

YK-2 CriocobeH onpeaensaTh
KpYT 3aJ]a4 B paMKax
IMOCTaBJICHHON LIENIH 1
BBIOUPATh ONTHUMAJIBHBIC
CHOCOOBI UX PEIIeHHS,
HCXO[ISl U3 ICHCTBYIOLIUX
MIPABOBBIX HOPM, UMEIOIIIXCS
PECypCOB U OrpaHUYEHU N

VYK-2.1 [IpoBoauT aHAIN3 TOCTABICHHOMH
e 1 GopMynupyer COBOKYITHOCTb
B3aUMOCBSI3aHHBIX 3a/1a4, KOTOPbIE
HEOOXOIMMO PEIIUTh JUIS €€ JOCTHKSHUS

3Hatb (34): mocTaBIeHHbBIE TSN U
OXKHUIaEMBIC PE3YJIbTAThI PEIICHHUS
3aj1a4, 00eCHeYnBAIOIINX €€ JOCTH-
JKEHUE

Yumers (V4): onpeaessrs Kpyr B3au-
MOCBSI3aHHBIX 3a/1a4 B paMKax JI0-
CTH)KSHUsI IOCTABJICHHOI 1IeIH

Brnaners (B4): npakTu4ecKuMU HaBbI-
KaMH OIpeIeTICHUsI Kpyra 3a/1a4 B
paMKax MOCTABJICHHO LETH, UCXOs
U3 ACUCTBYIOIIHMX MPABOBBIX HOPM,
HMEIOIIUXCS PECYPCOB U OrpaHuYe-
HUHA.

VK-2.2 BeiGupaer ontumanbHbIi criocod
penIeHust 3a71a4, UCXOAs U3 UMEIOIIXCS
PECypCoB U OrpaHUYEHUN

3Hatb (35): Kak BEIOMpATH ONTUMAITb-
HBIN CTIOCO0 pelieHus 3aa4, UCXOIs
U3 UMEIOIIUXCS PECYPCOB U OTPaHU-
YEHUI

Ymetsb (Y5): BBIOMpATh ONTUMAIBHBIN
Croco0 perIeHus 3a/1a4, UCXOJIS U3
MMEIOIINXCSl PECYPCOB M OTpaHHYe-
HU

Brnanets (B5): HaBbIKaMu BEIOOpa
ONTUMAIIFHOT'O CIIOCO0a PEIICHHS
3aj1a4, UCXO/1s U3 UMEIOLUXCS PEcyp-
COB ¥ OIpaHUYECHUH

OIIK-1 Cmocoben pemars
3aJa4d,  OTHOCSIIUECS K
npodeccnoHaTbHOMI

JACATCIBbHOCTH, MPpUMEH A
METOAbI MOACIIMPOBAHUA,
MaTEMaTHYECKOr0  aHaiiu3a,

OI1K-1.1 BeisBAsieT 1 KIaCCUPUITUPYET
q)HSI/I‘IeCKI/IC 1 XUMHUYCCKUE IPOIICCCHI,
MIPOTEKAOINe Ha 0OBEKTe
npodeccnoHaNTbEHOM eATENBHOCTH.

3uatb: (36) pyHIaMEHTANIBHBIE
MOHATHS, 3aKOHBI M TEOPUH
KJIACCUYECKON U COBPEMEHHOM
(U3UKN, OCHOBHBIE (PH3MUECKHUE
SBJICHUS ¥ KX MECTO B HMHXCHEPHOM
MPaKTHKE N0 U3YYECHHI0 MHUHEPAJILHO-




€CTCCTBCHHOHAYYHBIC

u

00IIenH)KeHEPHBIE 3HAHUS.

CBIPHEBOM 0a3bI

Vmern:(Y6) ncnonp3oBatsb
MMEIOIMECS 3HAHUS
MaTeMaTHIeCKOTO OIHCAHUS
(H3NYECKUX SBJICHUH U BBIIOJIHATD
HEOOXOIMMBIE TIPeoOpa30OBaHUS IS
ONMCAHUA MIPOCTENIINX
MEXaHHMYECKHX, 3JIEKTPOMAarHUTHBIX U
ONTHYECKUX YCTPOWCTB U CUCTEM,
NPUMEHSEMBIX TP U3YYESHUH
MHUHEPAIBbHO-CHIPHEBOi 0a3bl.

Bnaners: (B6) HaBbIkaMK IOCTaHOBKU
U BBINOJIHEHUS (PU3NIECKOTO
9KCIIEPUMEHTA U 00pPabOTKH ero
PE3yIbTaTOB.

OIIK-1.3. Hcmoms3yer 6a30BBIC
(u3nuecKre 3aKOHBI LIS PEIIeHUs 3a/1a4
npo¢heCCUOHANBHOM JCSITeIBHOCTH.

3natb:(37) MeToap! (HU3HMKO-
MaTeMaTHIeCcKOro

aHaJIN3a Pe3yJIbTaTOB, MOIyYaeMbIX
IPH PEIICHUH KOHKPETHBIX 33134

Ywmets:(Y7) npuHIMATE HAYIHO
000CHOBaHHEIC

penieHns B 00JaCTH CUCTEMHOT'O aHa-
7133 U aBTOMaTHUYECKOT0 YIPaBICHUS
Ha OCHOBE 3HaHUH NPO(UIBHBIX pa3-
JIEJIOB (pHU3HKH

Brnanets: (B7) HaBbIKaMu IpuMeHe-
HUSI OCHOBHBIX

METOJI0B (PM3UKO-MaTEeMaTHYECKOTO
aHaIu3a U pellieHus KOHKPETHBIX
€CTECTBEHHOHAYYHBIX 3a/1a4

OIIK-1.5. O6pabatbiBaeT pac4eTHBIE H
JKCIIEPHMEHTAJIbHBIC JaHHBIC
BEPOSITHOCTHO-CTaTUCTHYECKUMHU
METOJIaMHU.

3uaTh: (38) METOABI BEPOSITHOCTHO-
CTATHCTHYECKOTO aHAJH3a

Ymers:(Y8) mpuMeHsITh
BEPOSATHOCTHO-CTATHCTUICCKUE
METOIBI

Bnaners (B8) npakruueckumu
HaBBIKAMHU M CPEICTBAMHU
OTIpEeZIeTIeHUsI XapaKTEPUCTHK
(¢u3uUecKuX SABJICHUN U MPOIECCOB HA
OCHOBE Pac4€THOIO
(3KCTIepUMEHTAIHHOTO)
uccie0BaHus 1 00paboTKU
Pe3yJIbTaTOB IKCIIEPUMEHTA

4, O0BneM IUCHHUILIHHBI
OO0mmit 00beM QUCHUINIMHEI COCTABIISIET 9 3aUeTHRIX equHuILl, 324 Jaca.

Tabnuma 4.1.
dopma Kype/ AyIUTOpHBIE 3aHATHUS/KOHTAKTHAs dopma
pabora, Jac. CamocrositennsH | KoHTpon
o0y4yeHu | cemect TIPOMEXYTOUHO
Jlexum | Ilpaktuuecku | JlaGoparopusl | as pabora, uac. b, Hac. <
A p i aTTecTanuu
u € 3aHATHS € 3aHATHS
OuHast 1/2 18 18 18 54 - 3a4ér
ouHas 2/3 18 18 18 54 - 3a4ér
OuHast 2/4 16 16 16 24 36 JK3aMeH

5. CTpyKTypa H copep:KaHHe JUCHUTTHHBI
5.1. CtpykTypa JUCIUTIIINHBI.




ouyHas popma o0yuyenus (OPO)
Tabmuma 5.1.1

CTpyKTypa TUCIHIUTAHBI Aynutopisie OreHoyHOE
No 3aHATHSA, Yac. CPC, | Bcero,
Kon MK CpENCTBO
n/n Howmep Haumenosanue yac. yac.
JL. Mp. | Jlad.
paszena paszena
2 cemectp
Bomnpocsr x
YCTHOMY
orpocy,
OTYET 110
nmabopa-
TOpPHOH
paborte,
VK-1.1 JomamHue
VK-1.2 3a1a4u
VK-1.3 (3amaum
duznyeckue VK-2.1 KOHTPOJIb-
! 1 OCHOBBI MEXaHUKH 9 9 9 25 52 VK-2.2 HOI1 pabo-
OIlK-1.1 ThINel),
OIlIK-1.3 Kommekr
OIIK-1.5 BOTIPOCOB
K KOJIIO-
KBHYMY IO
paszmery
«Duznue-
CKHe oc-
HOBBI Me-
XaHUKI»
Bomnpock! x
YCTHOMY
orpocy,
Jlomantaue
3a1a49u(3a
aun
KOHTPOJIb-
HOW pabo-
VK-1.1 ThINe 1),
VK-1.2 OTU€T 1O
MonekymsipHas iﬁ;i ﬂa6lc{)g;Top
’ i ’(E)eI/II)SBI//II(I)(ZIfHaMI/IKa ’ ’ ’ » > VK-2.2 padore,
OIlK-1.1 Kowmrexr
OIlIK-1.3 BOIIPOCOB
OIlK-1.5 K
KOJUIOKBHY
My 110
pazneny
«Monekyn
sIpHast
¢u3uka u
TEepPMO/IMHA
MHKa»
VK-1.1 Kommiexr
VK-1.2 BOIIPOCOB
VK-1.3 K 3a4eTy
3 | 3ager - - - 4 4 VK-2.1
VK-2.2
OIllK-1.1
OIlK-1.3




OIIK-1.5
Wroro 3a 2 cemectp | 18 18 18 54 108
3 cemecTp
Bomnpocsr x
YCTHOMY
orpocy,
OTYET 110
mabopatop
HOM
pabore,
VK-1.1 Jomaminue
VK-1.2 3amaun(3an
VK-1.3 aun
DNEeKTpUUECTBO U VK-2.1 KOHTPOIL-
3 MAFHCTHAM 18 18 18 50 104 VK-2.2 HOH pabo-
OIlK-1.1 ThINe2),
OIIK-1.3 | KommuekT
OIIK-1.5 BOIIPOCOB
K
KOJUIOKBHY
My 10
paszeiny
«QnexTpu
YECTBO U
MarHeTH3M
»
VK-1.1 Kommnekr
VK-1.2 BOIIPOCOB
VK-1.3 K 3a4eTy
VK-2.1
3ager - - - 4 4 VK22
OIlK-1.1
OIlK-1.3
OIIK-1.5
HUroro 3a 3 cemectp: 18 18 18 54 108
4 cemectp
Bomnpocs! k
YCTHOMY
orpocy,
OTUET 1O
nabopatop
HOI
VE-11 paborte,
VK-1.2 Jlomantaue
VE-13 3a1a4uu(3a
4 BonHoBas ontuka 8 8 8 12 36 VK-2.1 KOH?;I:;HB_
VK-2.2 .
OITK-11 H0H§a360-
OIIK-1.3 KEI?\I/IH?TEB)I’(T
OIlK-1.5
BOIIPOCOB
K
KOJUIOKBHY
My 110
pazneny
«BonHoBa
s OTITHKA»
VK-1.1 Bomnpocs! x
VK-1.2 CTHOM
5 Kpantosas dusura 8 8 8 12 36 VK-1.3 }(’)npocy,y
VK-2.1 OTUET MO
VK-2.2 sabopaTop




OIllK-1.1 HOIt
OIIK-1.3 pabore,
OIIK-1.5 | JomaiuHue
3amaum(3a
adu
KOHTPOJIIb-
HOM pabo-
ThINe3),
Kowmrmexr
BOIIPOCOB
K
KOJUIOKBHY
My 10
pasnerry
«KBanTtoBa
s hrU3IKa»
VK-11 Kommmekr
VK-1.2 BOTIPOCOB
VK-1.3 K
OKk3aMeH VK-2.1 dK3aMEHY
VK-2.2
OIlK-1.1
OIlK-1.3
OIIK-1.5

Uroro 3a 4 cemectp: | 16 16 16 60 108
HUTOI'O | 52 52 52 168 324

3aounas popma odydenusi (3PO) He peanuzyercs.
OuHo-3a0uHas popma odyuenus (O3PO) He peanusyercs.

5.2. CopepxaHue JUCHUIUINHBI.

5.2.1. CopeprkaHue pa3faesioB TUCIHUTUTHHBI (TUIAKTHYECKHE eUHUIIBI).

Pazgen 1. dusnveckne 0OCHOBbI MEXaHUKH.

Tema 1: Beenenmue.

[Ipenmer u3ydenus Qusuku. MeToasl (PU3NUECKOTO HCCIENOBaHUS: OIMbBIT, THUIIOTE3a,
HaOmozieHue, (yHIaMeHTaldbHas TEOpHs, SKCIepuMeHT. DOpMBI CyIECTBOBAHMS MaTEpPHUU:
MPOCTPAHCTBO, BPEMS, IBUKEHUE U B3aUMOJICHCTBHE.

Hpe)IMGT KJIACCUYECKONM MEXaHHKH — OMNHCAHHE MEXAaHHYECKOI'O COCTOSHUS MaxkpoTeI,
MEepPEMENIAIOIINXCS CO CKOPOCTBIO MHOIO MEHBUIEH CKOpOCTH cBeTa. (DyH/IaMEHTAJIbHbIE
MOJICJIbHBIE OOBEKTHl KJIACCUYECKON MEXaHHKHW — MaTepuajbHas TOUYKa, aOCOJIOTHO TBEPIOE
TEJO.

Tema 2: KunemaTnka MaTepuajibHOM TOYKH M A0COJIIOTHO TBEPOro TeJa.

Kunematnueckue XapakTepUCTUKM MEXAHMYECKOTO JBUKEHUS, MPEACTABICHHBIE B
BEKTOPHOM M KOOpAMHATHOM ¢opMax: paauyCc-BEKTOp M KOOPAMHATHI, NEpeMelleHHe U
MpUpPAILIEHUE KOOPAMHAT, CKOPOCTh, YCKOPEHHE W UX MPOEKIMH HAa OCU KOOpJMHAT.
EctecTBeHHbIE (TpaeKTOpPHBIE) KUHEMATUYECKUE XapaKTEPUCTUKU: AYroBas KOOpJWHATa, MYTh,
CKOPOCTb, HOPMaJIbHOE, TAHT€HI[MAIBHOE U MOJIHOE YCKOPEHHUS.

CpenHsisi CKOpOCTb, MOJIYJIb CPEAHEN CKOPOCTH.

Kunematuka JBH)KEHHUS MaTepuUalbHOM TOYKM B TOJIE CUJIBI TsKeCTH (ypaBHEHMS
PaBHOYCKOPEHHOTO JIBHKEHUS ).

KunemaTnka OTHOCUTENBHOTO JIBH>KEHHUS.

AOCONIOTHO  TBEpAOE TeNO0 KaK MOJCIBbHBIA OOBEKT MEXaHUKH. YTIJIOBBIE
KMHEMATUYECKUE BEJIIMYMHBI: BEKTOpP 3JEMEHTApHOrO YIJIOBOTO TMEpPEMENICHUs, YTrioBas
CKOPOCTb, YTJIOBOE ycKopeHue. CBs3b YIIIOBBIX M IMHEWHBIX KUHEMATHUYECKUX BEJIMYHH.

Tema 3: OcHOBHBIE 32aKOHBI IMHAMUKH MATePHAIbHOH TOYKH.



3akonbsl HploTOHa — TeopeTHueckas MOJENIb CYIIHOCTHBIX OTHOIIEHMH U CBSI3€H B
MexaHu4ecKou cucreMe. Cuila Kak BEKTOpHasi Mepa B3aMMOJEHCTBUS; HHEPTHAs Macca Kak Mepa
MHEPTHOTrO CBOMCTBA Tena. [IpuHINI HE3aBUCHUMOCTH B3aUMOICHCTBU.

Cunbl B MeXaHUKE Kak (YHKLIHMH OTHOCUTEIBHOIO IIOJOXKEHUS M OTHOCHTEJIBbHOM
CKOPOCTH: TpaBUTAL[MOHHAsl CWJIa U CUJIAa TSXKECTH, BEC, cuia ynpyroctu (3akoH I'yka), cuna
CYXOI'0 U BA3KOI'O TPEHUSI.

JIluHaMy4yeckoe YpaBHEHHME [BUKEHUS - COBOKYIIHOCTb BTOPOro 3akoHa HprooTOHa u
IPUHLIAIIA HE3aBUCHUMOCTH JBIKeHUA. lIoHATHE O COCTOSHMM MEXaHMYECKOHM CHCTEMBI:
napameTpsl, JMHAMUYECKHAE NEPEMEHHBIE U IIEPEMEHHBIE COCTOSHMS MEXAHWUYECKOW CHCTEMBI.
[Tpencka3zatenbHast 1 00bSICHUTENIbHAS PYHKIIUM MEXAHUKH.

[IpeoOpasoBanust lanunes, wuHBapuaHThl mpeoOpasoBanuii [ammnes. I[lpuHimn
OTHOCUTENBbHOCTH ["anues.

Tema 4. 3aK0oHBI COXpaHEHHUS] HMIIYJILCA M MEXaHMYECKOH IHePIruu

HMmnynbc MaTepuaqbHOW TOYKM W CHCTEMbl MaTepUajbHbIX To4ek. Teopema 00
M3MEHEHUHU UMITYJIbCa. 3aKOH COXpaHeHUs umnyibca. LleHTp macc u neHTp Tsbkectu. JBrkeHue
LIEHTpa Macc. YIIPYroe U HEYIpyroe CTOJIKHOBEHHUS.

Pabora cunbl m mMourHOCTh. KMHETHUEcKas »HEprusi MaTepuajbHOW TOYKH M CHCTEMBI
MaTepHaIbHbIX ToueK. Teopema 00 U3MEHEHUN KHHETUYECKON SHEPTHH.

[lorenuumanpHOE 10JI€, KOHCEPBATUBHBICE W JUCCUIIATHBHBIE CHWIIbL. lloTeHnuaibHas
JHEeprus U KOHCEPBATUBHBIE CHJIBl. 3aKOH COXPAaHEHUS MEXaHUYECKOM DSHEPruu.
KoHcepBaTHBHBIE CHCTEMBI M 3aKOH COXPAaHEHHMsSI DJHEPIUH.

Tema 5. /IlnHaMuka BpamaTeJIbLHOTO JABH/KEHHS W 3aKOH COXPAHEHHMSI MOMEHTA
HMIIyJIbCA.

MoMeHT umnyiabca ¥ MOMEHT CHJIBI MAaTEPUAJIBHOM TOUYKM OTHOCUTEJIBHO IOJIKCA U OCH
BpailieHuss. MOMEHT napbl CHil. YpaBHEHHE MOMEHTOB. 3aKOH COXPaHEHUS MOMEHTa MMITyJIbCca
MaTepUaibHON TOUKU. TAroTeHue. DIeMEHTB TEOPUH MOJIA.

JlnHaMyKa BpamaTenbHOrO JBHKEHHS TBEPJOTO TeJla OTHOCUTEIBHO HETOABUKHON OCH.
MowmenT unepuuu TBepaoro tena. Teopema IlITeinepa.

Kunernueckass sHeprus Bpamaromierocss Tepaoro tena. Kunermdeckas sHeprus Tena
IIPY IIJIOCKOM JBH)KEHHUU.

Tema 6. J1eMeHTbI MEXaHUKH KHIKOCTEH.

JlaBineHue B JKUIKOCTU WM raze. YpaBHEHUE HEPA3pBIBHOCTU. YpaBHEHHE bepHyiu u
ciencTBue U3 Hero. Bszkocts. Merosl onpeneneHus BI3KOCTH. [IBUKEHUE TEN B )KUJKOCTSX.

Tema 7. Mexanu4eckue Kojie0aHusi U BOJHBI.

[lepuognueckoe koneOaTenbHOE  ABMKEHHME. KuHeMaTmdeckue  XapakTepUCTUKU
FapMOHUYECKOT0 KOJIe0aTEIbHOTO JBMKEHUSL.

JuddepennunanbHble ypaBHEHHs] CBOOOAHBIX, 3aTyXalOMIMX U BBIHYKJIEHHBIX KOJIeOaHUN
U UX pelleHre. XapakTepUCTUKU KoieOaTeabHbIX CUCTEM: COOCTBEHHAs! 4YacTOTa, KOA(PUIIMEHT
3aTyXaHus, JEKPEeMEHT 3aTyXaHMs, J0OpOTHOCTh KosiebaTenbHOM cucrteMbl. Pe3oHaHc.
ABTOKOJIE0AHMS.

BonHpl, MX OCHOBHBIE THUIBI M XapaKTEpUCTUKH. BonHOBOe ypaBHeHHe. ['pynmoas
ckopocTh. CBsA3b IpynmoBoil U (a3oBoil ckopocteld. DHeprust BoiaHbl. OOpa3oBaHUE CTOSUUX
BOJIH.

Pazgen 2. MoaekyasipHasi GU3MKA U TEPMOAMHAMHMKA

Tema 1. OcnoBnbie nojioxxenuss MKT.

JIlnHaMUYeCKUil, CTAaTUCTHYECKHUM W TEPMOAMHAMHYECKUN METOAbl HCCIEAOBAHUS.
OCHOBHbBIE TIOHSITUA MOJEKYISIPHO-KUHETUYECKONH TEOpUH: aTOM, MOJIeKyja, KOJIMYECTBO
BEIIIECTBA, TIOCTOSIHHAsI ABOTaJpoO, MOJIIpHAs Macca, MOJIIpHBIH o0beM. OrieHka pa3MepoB U
MacC MOJIEKYIL.

TepMognHaMHYeCKHE  CUCTEMbI, IApaMeTpbl, MPOLECChl.  TepPMOIUHAMUYECKOE
paBHOBecue. HymneBoe Hawano TepMoAWHAMHUKHU. AOCONIOTHas TemrmepaTypa. YpaBHEHHE



COCTOSIHUS ujeanbHOro rasa (ypasHenue Kiamnelipona - Menaeneesa). ['azoBble 3akoHb! (boitns-
Mapuorra, I'eit-JIroccaka, ABoranpo, /lanbToHa).

Tema 2. MoJieKy/IIpHO-KMHETHYECKAs TeOpPUsl MIeaJbHOr0 ra3a M 3JIeMeHTbI
CTATHUCTUYECKOH PU3uKH.

OcHOBHOE ypaBHEHUE KMHETHUYECKOM Teopuun uaeanbHoro rasa. [locrosiunas bonbimana.
MonekynsipHO-KHHETHUECKOE HCTOJIKOBAHUE JABJICHUS W TEMIIEPATyphl; METOJbl HM3MEPEHUs
TEMIEPATYPHI.

W3mepeHne CKOpPOCTHM MOJIEKYJ METOJOM MOJIEKYJSpHbIX Iy4dkoB, ombIT IllTepHa.
Pacnipenenenne Makcpemna. bapomerpuueckas popmyna. Pacnipenenenue bonbiimana.

Tema 3. IlepBoe HA4YAJI0 TEPMOJUHAMHUKH.

IlepemeHHbIE COCTOSIHMSI TEPMOJMHAMUYECKOW CHUCTEMBI, IApaMETPbl CHUCTEMBI.
BHyTpeHHss sHEeprus TepMOIMHAMUYECKON CUCTEMBI.

B3aumoneiicTBue TepMoaMHaMuUecKux cucteM. TemnoTra u paboTa kak cnocoObl oOMeHa
sHepruei Mmexay ¢usnueckumu cucreMamu. IlepBoe Havano TepMOAUMHAMUKM. BeuHsblid
JIBUTATENb IEPBOIO poja.

[IpuMeHeHne nepBOro Havajga TEPMOJMHAMMKM K H30mpoleccaM. TermIoeMKOCTH.
VYpasHenue Maiiepa. AnraOaTHbINA U TOTUTPOIHBIN IPOLECCHI.

Tema 4. Bropoe u TpeTbe HA4YaJ1a TEPMOAMHAMHUKH.

OOpaTumble U HEOOpATUMBIE MPOLIECCHl. DHTPOIUS, TEPMOJUHAMUYECKOE ONPEEICHUE
sHTponuu. HepaBencrso Knay3uyca. 3menenne surponuu. Ternosele mamunbl. Lukn Kapho.
Tepmuueckuit KIIJI nukna Kapro. Teopema Kapno. Beunslii qsurarens Broporo poaa. Teopema
Hepncra-IInanka.

Tema S. SIByieHus: nepenoca.

CpenHee 4HMCIO CTOJKHOBEHMM W cpeiHsAs AJMHA CBOOOJHOro mpolera MoOJeKyI.
TemmomnpoBonnocts. Jduddy3us. Buyrpennee tperne (BsI3KOCTb)

Tema 6. PeanbHble ra3bpl, ;)KUAKOCTH U TBep/bIe TeJia.

VYpasuenue Ban-nep-Baanbca. DxcnepuMmeHTanbHble n30TepMbl. Kputnueckue napamerpsl.
AHanu3 uzotepM Ban-nep-Baanbca. BHyTpeHHsIs sHEPrUs peanbHOro rasa.
Paznen 3. DiiekTpUYECTBO U MATHETH3M

Tema 1.27eKTpOcTaTHYECKOE 110JIE H €TI0 HANPSAKEHHOCTD.

3akon Kynona. DnekrpocTaTudeckas MmocTosTHHAS.

HanpsixeHHOCTD IJIEKTPOCTATUYECKOTO OJIS. JInaun HaNpsyKEHHOCTU
AIIEKTPOCTATUYECKOTO TOJIsI (CUIIOBbIE JUHUM). [IpUHIMI Cyneprno3uIK 3JIeKTPOCTaTUYECKUX
nosiel. [lone nunosns. ITotox BekTopa HanpskeHHOCTH; TeopeMa OcTtporpaickoro - ['aycca ans
AIIEKTPOCTATUYECKOTO OISl B BAKyyMe.

[Torennuan snekTpocraTuyeckoro nois. Pabota cui anextpocratudeckoro noisi. Ces3b
MEX/ly HalpsDKEHHOCTbIO M MOTEHIMANIOM. ODKBUIIOTEHIMANbHBIE MOBEpXHOCTH. L{mpkynsanus
BEKTOPA HAIIPSHKEHHOCTH 3JIEKTPOCTATHUECKOTO TIOJIS.

Tema 2. [IpoBOAHMKH M JUIJIEKTPUKH B 3JIEKTPOCTATHYECKOM 01,

Pacnipenenenne 3apsaoB B NPOBOJHUKAX. OKBHUIIOTEHIIMAIBHOCTH ITOBEPXHOCTH
MIPOBOJAHMKA. DIIEKTPOCTaTUUYECKAsT MHTYKIHUS.

ONEKTPOEMKOCTb.  DJIEKTPOEMKOCTh  YEIMHEHHOTO IPOBOJHUKA. JIEKTPOEMKOCTh
yenuHeHHoro mapa. KoHpaeHcaTophl. DJIEKTPOEMKOCTh Pa3IUYHBIX THUIIOB KOHIEHCATOPOB.
CoennHeHNE KOHAEHCATOPOB. DJIEKTPOEMKOCTD YEINHEHHOTO 3apsyKEHHOI0 KOHJEHCAaTopa.

Tunsl auNEeKTpUKOB. JIMAJIEKTPUKU C TMOJSAPHBIMA M C HEMOJSPHBIMH MOJIEKYJIaMHU.
[Tonsspu3anust IHUANEKTPUKOB U ee BuAbl. KolmdecTBEHHOE omucaHMe Nojspusanuu. Bektop
nosisipu3oBaHHocTd  P.  JludnekTpuyeckass BOCHPHUMMUYMBOCTB BelllecTBa. JluanekTpuueckas
IIPOHULIAEMOCTD CPEJIBI.

Bexrop anextpudeckoro cmemieHus D. CerHeToaIeKTpuKHy.

I'pannunble ycnoBus 11t BeKTopoB £ u D Ha rpanuie paszgena IBYX IUAJIEKTPHUECKUX
cpex.

Tema 3. JHeprus JIEKTPOCTATHYECKOTO MOJIS.



OHeprusi CHCTEMBI 3apsAJ0B MU YEJUHEHHOI'O IPOBOJHMKA. OHEprus 3apspKEHHOTO
KOHJICHCATOPA.

OHeprus 3apsKEHHOIO0 KOHJEHCATOpa. DHEPIUs 3JEKTPOCTaTUYecKoro nois. O0bemMHas
IUIOTHOCTb YHEPTUHU.

Tema 4. IlocTOSIHHBIN 31eKTPUYECKHUH TOK.

ONEKTPUYECKUN TOK M €ro XapaKTEPUCTHKU: IUIOTHOCTb TOKA U CHJIa TOKa. 3aMKHYyTas
LIeNb — HE00X0IMMOE YCIIOBUE CYIIECTBOBAHNUS [TIOCTOSSHHOTO TOKA.

CropoHHue cuibl.  ONEKTPOABMXKYIIAas Ccwia W HanpsbkeHue. ComnmpoTuBieHHE
npoBOIHUKOB. 3akoH OMa B MHTETpaibHOU 1 quddepeHnnanbHoi popmax. Pabora u MOIHOCTh
Toka. 3akoH JIxoyns - Jleana. [IpaBwia Kupxroda aiis pa3BeTBICHHBIX IEHEH.

OnexTpuueckue TOKM B MeTallaX, Bakyyme M raszax. Kiaccuueckas Teopus
3JIEKTPOIIPOBOIHOCTU MeTaiioB (onblTel Manaensiutama u Ilananekcu, Crioapra u TonmMena).
3akon Bupemana — ®panna.  Tpyanoctu — kiaccuyeckod — Teopuu. Ilonsrtue o
CBEPXIIPOBOJUMOCTH.

PaboTa BeIX0/1a AJIEKTPOHOB U3 METaJIa. DMUCCHOHHBIE siBJICHUA. KOHTaKTHBIE SBJICHUS
Y TEPMODJIEKTPOHHAs AMHUCCcHsl. KOHTakTHas pa3HOCTh OTEHIMAIOB.

DOnexTpuueckuid TOK B rasax. BonbrammepHas XapakTepHUCTHUKa TIa30BOr0 pas3psja.
CamocTosTenbHbIN Ia30Bbli pa3psal. Tumsl camocTosATensHOro paspsaa. Iliasma u ee cBolictsa.

Tema S. MaruuTHoe moJe.

MaruutHoe mnone M ero XxapakTepucTukd. OneITel Opcrea M- ONBITBL  AMImepa.
JIMnonpHBI MAarHUTHBIA MOMEHT KOHTYpa C TOKOM, OpPOMTAJIbHBII MarHUTHBIE MOMEHT
3JIeKTpoHa B aroMme. Hanpasienue BekTopa MHIAYKUMU MarHuTHOro nois B. JIlunun marautHOM
MHAyKIuu B.

[IpyHuMn cynepno3uuyuyu MarHUTHBIX nosieu. 3akoH buo-Casapa - Jlanmaca. MarautHoe
II0JIE MIPSIMOTO TOKAa. MarHuTHOE I0JI€ B LIEHTPE KPYrOBOr'O MPOBOJAHUKA C TOKOM.

3akoH Amnepa. HanpaBnenue cunsl AMmepa. B3zaumonencTue napauleabHbIX TOKOB.
MarnuTHas MOCTOSTHHAS.

JIBrokymyecs 3apsiibl 1 MarHATHBIE 10Js. MarHuTHOe noJie ABrxKyuierocs 3apsaa. Cuna
Jlopenna. D¢ dext Xomna.

[upkynanus BeKTOpa MHAYKIMHM MarHUTHOro nojis B. Teopema o nupkynsnuu BeKTopa
B. BuxpeBoii (HemoTeHIMaIbHbINA) XapaKTep MarHUTHOrO NoJisi. MarHUTHbIE MOJIs COJIEHOuIa U
TOPOHUJIA.

[loTox BekTOpa MarHMUTHONM HMHAYKIMH. Teopema I'aycca it BEeKTOpa HWHAYKIIMHU
MarHuTHOTO 1noJjs B.

Tema 6. J1eKTPOMATrHUTHAST MHAYKIIUS.

SBnenne snexTpoMarHUTHOM uHAYKIMU. Omnbitel @apanes. 3axkoH dapanes (3akoH
aNeKTpoMarHuTHONM WHAYKIUH). [IpaBuno Jlenma. [upkymnsius BHXPEBOTO AJIEKTPUUYECKOTO
TOJIA.

Asnenus camomuaykiuu. MuayktuBHocTh mpoBogHuka. OJIC camomuaykiuu. Toku
IPY Pa3MbIKaHUM U 3aMbIKaHUU Liend. B3anmuas uanykuus. Tpancopmaropsl.

OHeprus MarHUTHOro mnoisid. PaGora cumbl Ammepa. DHeprusi W IUIOTHOCTb 3HEPTUU
MarHMTHOTO TOJIS.

Tema 7. MarHuTHBIE CBOMCTBA BeLECTBA.

Marnetuku. Bekrop HamaruuuenHoctH J. Teopema o nupkyssiuun Bekropa J. Teopema o
HUPKYJSIUU BEKTOpa HampspkeHHOocTHM MarHuTHoro mois H. Cesasp B w H. MarautHas
BOCIIPUUMYHUBOCTD U IIPOHULIAEMOCTb U30TPOIHBIX MAarHETUKOB.

VYcenosus mis Bektopos B u H Ha rpanune pa3aena 1ByX MarHeTHUKOB.

Hua-, napa- u peppomaraerusm. Touka Kropu. MarHuTHbIH ructepesuc.

Tema 8. YpaBHenns Makcsesia 1jsl 3J1eKTPOMATHUTHOIO MOJIS.

VYpaBHeHnust MakcBenna B HMHTerpanbHoM ¢opme. YpaBHeHus MakcBemna ams
CTallMOHapHBIX Mojeil. YpaBHeHuss MakcBemia B auddepeHunanbHoi dopme. YpaBHEHUS
Makcsesuia 1 HEKOTOPBIE CIIEACTBUS U3 HUX.



Paznea 4. BotnoBasi onTuka

Tema 1. UnTepdepenuns cera.

SlBnenne  uHTEpeEepeHIMH  CBETa, HWHTepPEpeHIHs  IUIOCKO-MOISPU30BaHHBIX
MOHOXPOMAaTHYECKHUX CBETOBBIX BOJH. KOr€peHTHOCTh MCTOYHUKOB CBETA, IPOCTPAHCTBEHHAS U
BpEeMEHHasi KOTepEHTHOCTb. MeTo 1bl HaOI0JeHNsl UHTepEepEeHIMH B ONITUKE (MHTEphepeHus B
TOHKMX IUIeHKaX, Koyibla HbroToHa, uHTepdepomerpsl). I[IpumeHenue uHTepdepeHIUn B
TEXHHUKE.

Tema 2. Jluppakuus cera.

SBnenne mudpakuumu BoaH. [lpunnun Iroiirenca-®Openens. Meron 30H Dpenens.
30HHBIE IIJIACTUHKH.

Hudpakius Opaynropepa Ha mend U AUPpakUuOHHOW pemietke. AudpaxinumoHHBIN
cunekTp. IlpumeHeHne AUQPPaKIMOHHONW pEIIeTKH Kak CIeKTpajabHoro mnpubopa. udpaxuus
peHTreHoBcKoro m3nyueHus. @opmyna Bynwda-bperra.

Tema 3. D1eMeHTHI reOMeTPUYECKO ONITHKH.

OcHoBHbl€ 3aK0HBI ONTUKH. [lonHOE OTpakeHue.

3epkajga U UX OCHOBHBIC XapaKTEPUCTHKU. JIMH3BI U MX OCHOBHBIE XapaKTEPHUCTUKH.
[Tpusmel, npumeHeHue npusM. LleHTpupoBaHHbBIE ONTHYECKHE cUCTeMBl. Jlyma, MHKpOCKOIL,
3puTenbHas TpyoOa, portoannapat. a3 kak onrtudeckuil npubop. Paspemaromas cnocoOHOCTh
ONTUYECKUX NMPUOOPOB. AbGeppannu (IOTrPeIHOCTH) JIMH3 U CIOCOOBI UX YMEHbILIECHUS.

Tema 4. PacnpocTpaHeHue cBeTa B BellleCTBeE.

HopmanbHast ¥ aHoMaibHas IUCHEPCUM CBETA. OJEKTPOHHAs TEOPHsl TUCHEPCUU U
norsiouieHus ceera. @azosasi U rpynIoBas CKOPOCTb CBETA.

[Tornomenue cBera, 3akoH byrepa- JlamOepra. CekTpbsl HCIYCKaHUS U MOTJIOLICHUS.
CnekTpomeTphl, CHEKTpalnbHbBIM aHaiu3. Paccesnue cBera, 3akoH Pones. Ilomspuzanus
paccestHHOTO cBeTa. Dd ekt [ormepa 1t IEKTPOMArHUTHBIX BOJIH B BAKyyMe.

[Tonapuzanus ceera. EcTecTBEHHBIM M MOJSIPU30BaHHBIM cBeT. 3akoH Matoca. 3akoH
bprocrepa. [lomsipusaTopsl.

Paznen 5. KBanToBasi pusnka

Tema 1. PaBHOBecHOE TemJI0BOE U3JTYYECHHUE.

Mogens yepHoro tena. 3akoH Kupxroda. 3axonsl Crtedana-bonbliMana u cMmelieHus
Buna. ®opmyner Penes-J[>)xunca u Buna. OnTudeckue mupoMeTpsl.

Tema 2. KBaHTOBBIC CBOMCTBA M3JIYYCHHS.

®otonsl. PoTorniekTpudeckuil 3¢¢eKT: BUAbl U 3aKOHBL. JlaBneHue uznyuyeHus. DpPexr
KomnToHna. JlaBieHue cBera.

Tema 3. CTpoeHne aTOMOB H MOJIEKYJI.

Mogens aroma Pesepdopna-bopa. Iloctynatsl bopa. CnekTpanbHble cepuu aToma
Bosopoza. [Ipuniun coorserctBus bopa.

KBanToBble umcna. I'maBHoe kBaHTOBOe uMcio. OpOuTanbHOE  KBAaHTOBOE YHCIIO.
MaruautHoe kBaHTOBO€ uncio. [IpaBuna otOopa. CriH M COOCTBEHHBII MAarHUTHBIH MOMEHT
AIIEKTPOHA.

[Ipunnmn  Ilaynu.  I[lepmoaunueckas cucrema osnementoB J[.MI.  Menneneesa.
PeHTreHoBckue CrieKkTpsl.

[lornomienne, CHOHTAaHHOE M BBIHYXXJIEHHOE H3IydeHHe. ONTHYecKHe KBAHTOBBIC
TeHEpPaTOpHI (J1a3ephl).

Tema 4. ®u3nka aTOMHOIO s1APa U JIEMEHTAPHbIX YaCTHIL.

@DyHIaMEHTaIbHbIE B3aUMOJIECHCTBUS B IPUPOE. TUIIBI B3aUMOACUCTBUN 2JIEMEHTAPHBIX
YaCTHIL.

DKclepUMeHTalIbHbIe METO/Ibl B siyiepHOi (usuke. CoctaB aTroMHOro siapa. HykiaoHBI
3apsa U MaccoBoe 4nciio. M30Tombl.

Snepubie cuibl. Mogenu siipa: 000siouedHast ¥ KareabHasl.



PanuoaktuBHOCTH. BBl paiiOaKTUBHOTO U3TyY€HHUS. 3aKOH PaJMOAKTUBHOTO pacnaja.
[IpaBuna cmemenus. SnepHeie peakuuu. Peaknuu paeneHuss W cuHTE3a saep. SnepHas
SHEpreTrKa. JKOJIOTUA U siJIepHas SHEPreTUKa.

Meroapl HaOMIOACHHS PaAAMOAKTUBHBIX HW3NIydeHHH W dactui. OOImmMe CBEIeHUS O
HAOJI0TAEMBIX AJIEMEHTAPHBIX YaCTUIAX M UX Kiaccupukamus. AHTHYACTUIBL. Pojib 3aKkOHOB
COXpaHEHUsS B HW3Y4YeHUH (HU3MKU DJIEMEHTApHBIX dYacTull. HapymieHue 3akoHa COXpaHEHUs
YeTHOCTH TpH [-pacmajne (cmabom B3aumopeiicTeun). [loHsTHE O KBapKax.

[IpoGnema cucTeMaTHKH 3JIeMEHTapHBIX YacTHIl. COBpEeMEHHBIC MPECTABICHUS O
3aKOHOMEPHOCTSAX HBONIIOIMU Beenennoi

5.2.2. Coneprkanue JUCIUILUIMHBI 110 BUJAM YI€OHBIX 3aHATHH.

JleKnmuoHHbIE 3aHATHSA
Tabmma 5.2.1

Ne Howmep paznena O0bem, gac. T
/i JUCIUTIINHBI (6]0]0) | 300 | 0300 CMa JIeKIIH
1 kypc 2 cemecTp
1 1 - - Beenenue.
2 1 - - KunemaTnka MaTepragbHON TOUYKH M aOCONIOTHO TBEPIOTO Tela.
3 1 - - OCHOBHBIE 3aKOHBI TUHAMUKH MaTepPHaTbHON TOUKH.
4 1 1 - - 3aKOHBI COXpAaHCHHS UMITYJIbCA H MEXaHUUECKOW DHEPTUU
5 2 ) ) JyHaMuKa BpalaTeHOTO ABIDKCHHUS U 3aKOH COXPAHCHUS MOMEH-
Ta AMITYJIbCA.
6 1 - - DeMEHTHI MEXaHUKH KUIKOCTEM.
7 2 - - MexaHnuecKue KoxeOaHus U BOJHEI.
8 1 - - OcHoBHbIe nonokeHust MKT.
9 2 ) - MonexkynspHO-KHHETHYECKas TEOPHSI HACATHHOTO ra3a u DIIEMEHTHI
CTaTUCTHYECKON (PU3UKH.
10 2 2 - - [lepBoe Ha4anO TEPMOJUHAMUKH.
11 1 - - Brtopoe u TpeThe Havasia TePMOIHMHAMHUKH.
12 1 - - SIBeHus mepeHoca
13 2 - - PeanpHBIC. Ta3b1, )KUKOCTH B TBEPJBIC TETIA.
Hroro 3a 2 cemecTp 18 - -
2 kypc 3 cemectp
14 3 - - DJIEKTPOCTATHIECKOE TI0JIC M €70 HAMPSIKECHHOCTB.
15 2 - - [TpOBOTHUKY M AMAIEKTPUKH B AIEKTPOCTATHICCKOM IIOJIE.
16 2 - - DHeprus MEeKTPOCTATUICSCKOTO OIS,
17 3 2 - - [ToCTOSIHHBIN NIEKTPUICSCKUN TOK.
18 3 - - MarHuTHOE ToJIe.
19 2 - - DJeKTpoMarHuTHasE HHAYKITUS.
20 2 - - MarsauTHbIE CBOMCTBA BEIIECTBA.
21 2 - - YpaBHeHust MakcBeIIa 1Jis 3JICKTPOMAarHUTHOTO TOJISL.
HToro 3a 3 cemecTp 18 - -
2 kypc 4 cemecTp
22 2 - - WHaTepdepenius creTa.
23 4 2 - - Judpaxmus cBera.
24 2 - - OeMeHTHI T€OMeTPUIECKON ONTHKH.
25 2 - - PacnpoctpaHenne cBeTa B BEIIECTBE.
26 2 - - PaBHOBeCHOE TEIJIOBOE M3JTYUCHHE.
27 5 2 - - KBaHTOBBIE CBOICTBA U3ITyUEHUS
28 2 - - CtpoeHre aTOMOB M MOJIEKYJI.
29 2 - - @du3nKa aTOMHOTO SApa W AJIEMEHTAPHBIX YaCTHII.
HToro 3a 4 cemecTp 16 - -
Hroro: 52 - -

IIpakTu4yeckue 3aHATUSA




Tabmuua 5.2.2

Ne Howmep paznena O6peMm, gac.
i [ ——— 000 | 300 | 0300 Tema mpakTHYECKOTO 3aHATHSA
1 Kkypc 2 cemecTp
1 1 - - Kunematnka MaTepuaabHOI TOUKH M a0COIOTHO TBEPIOTO Teja.
2 1 - - OCHOBHBIE 3aKOHBI TUHAMHUKH MaTePHAIbHOH TOUKH.
3 2 - - 3aKoHBI COXpAaHECHHUS MMITYJIbCA M MEXaHIMYECKOW YHEPTUHI
4 1 2 ) - JlnHaMyKa BpamaTenbHOTO IBIKCHUS M 3aKOH COXPAaHEHHUS MO-
MEHTa UMITYJIbCa.
5 1 - - DJIeMEeHTBHl MEXaHUKH KUAKOCTEH.
6 2 - - MexaHnuueckue Kojae0aHus ¥ BOJHBI.
7 2 - - Ocuosnble nonoxxkeHust MKT.
8 1 ) - MonekysipHO-KHHETHYECKasi TEOPHUsl MCaTbHOTO ra3a U 3JeMeH-
TBI CTATHCTHYECKOH (DU3HKH.
9 2 2 - - [TepBoe HayaNO TEPMOIMHAMUKH.
10 2 - - Bropoe u TpeThe Havasna TEPMOAUHAMUKH.
11 1 - - SIBneHus nepeHoca.
12 1 - - PeanbHble ra3sl, >KHJIKOCTH U TBEPABIE TEJA.
HTtoro 3a 2 cemecTp 18 - -
2 kypc 3 cemecTp
13 3 - - DJIEKTPOCTATUYECKOE I10JIE U €T0 HAINPSIKEHHOCTb.
14 2 - - IIpOBOJHMKY M JUIEKTPUKHU B MIEKTPOCTATUYECKOM IIOJIE.
15 2 - - DHeprust MEKTPOCTATUIECKOT0 MOJIS.
16 2 - - IToCTOSIHHBIM NEKTPUUECKUI TOK.
3
17 3 - - MarsuTtHoe IoJe.
18 2 - - DNIeKTPOMarHUTHAST MHYKITHSL.
19 2 - - MarauTHble CBOMCTBA BEIIECTBA.
20 2 - - VYpaBHeHus MakcBesia AJ1s 3JIeKTPOMarHUTHOTO TOJISL.
HTtoro 3a 3 cemecTp 18 -
2 kypc 4 cemecTp
21 2 - - Wutepdepenius crera.
22 4 2 - - Judpaxius ceera.
23 2 - - DJIeMEHTBI T€OMETPUYECKOM ONTHKH.
24 2 - - PacnipoctpaneHue cBeTa B BEIIECTBE.
25 2 - - PaBHOBeCHOE TEIJIOBOE M3ITyUCHHUE.
26 5 2 - - KBaHTOBBIE CBOWCTBA H3ITyUEHHUS
27 2 - - CTpoeHne aTOMOB U MOJIEKYJL.
28 2 - - ®Du3MKa AaTOMHOTO A7pa ¥ YIEMEHTAPHBIX YaCTHIIL.
HToro 3a 4 cemecTp 16 - -
Hroro: 52 - -
JlaGopatopHbie padoThI
Tabmmma 5.2.3
Ne Howmep pasera O6mewm, gac. HaunmenoBanue 1abopaTopHoii pad
/1 JUCTIATUINHBI 8]0]0) | 300 | 0390 patop paboTH
1 kypc 2 cemecTp
1 5 ) - N3yueHne 3ak0HOB BpalaTeIbHOTO ABMYKEHUS C TIOMOILBIO MasiT-
1 Huka O6epOeka
2 4 - - W3yuenne 3aTyxaromux KoyuebaHnii pu3nueckoro MasiTHUKa
3 2 4 - - Omnpenesnenne MOCTossHHOM anuabatel mo Kinemany-Jlesopmy
4 5 - - Onpenenerne K03 UITHEHTA BI3KOCTH KUIKOCTH
HToro 3a 2 cemecTp 18 - -
2 kypc 3 cemecTp
5 4 - - OnpenesneHre IeKTPOABIDKYIICH CHUIIBI METOJIOM KOMITEHCAITIH
6 5 - - OrmnpeJienieHre yICNbHOTO 3apsijia AIEKTPOHA METO/IOM MarHeTpoHa
7 3 5 - - Omnpenenenne Touku Kropu peppomaraeTnkon
8 4 - - OmnpenencHre HEU3BECTHOTO COIIPOTUBIICHHS C TOMOIIBIO MOCTHKA
Yurcrona




HTtoro 3a 3 cemectp |

2 Kkypc 4 cemecTp

9 4 - W3y4yenue qudpakuuu ceera
10 4 4 ) [TpoBepka 3akoHa Matoca. 3yueHue siBIeHUs BpameHuUs 110C-
KOCTH TOJISIPH3ALIIH
11 5 4 - HccnenoBanne porodrpdexra
12 4 - MzyueHne 3aKOHOB TEIJIOBOTO H3ITyUCHHS
Hroro 3a 4 cemecTp 16 -
Hroro: 52 - -
CamocrosiTeJIbHAS pa60Ta CTyaAeHTa
Tabnuna 5.2.4
Ne Howmep paznena O0bemMm, gac. Tema Bix CPC
n/m JVCIUTITHHBI 000 | 300 | 0300
1 kypc 2 cemecTp
Kunemarnka matepuanbHoi Toukn | IloaroToBka K IpakTHye-
1 abCOIOTHO TBEPJOTO Tea. CKHUM 3aHSTHUSIM, Jlaboparop-
1 4 - HBIM paboTam, oopMiIeHHE
OTYETOB K JJaOOpaTOPHBIM
pabotam
OCHOBHBIE 32aKOHBI TMHAMHUKH Ma- [MoaroroBka K npaxkTuye-
TepUATIbHOM TOUKH. CKHUM 3aHSTHUSIM, JJabopaTop-
2 4 - HBIM paboTaM, 0pOpMIICHHE
OTYETOB K J1a00paTOPHEIM
paboTtam
3aKOHBI COXpaHEHHS HMITYJIbCa U [MoaroroBka k mpaxkTuye-
1 MEXaHWYECKON SHEPTUH CKHUM 3aHITHUSM, JJabopaTop-
3 4 - HBIM paboTaM, 0pOpMIICHHE
OTYETOB K J1a00paTOPHEIM
pabotam
JuHamuka BpaujatenbHoro asuxe- | IloarotoBka k mpaxkTude-
HUSI ¥ 3aKOH COXPaHEHHsI MOMEHTa | CKUM 3aHsTHsIM, JJaboparop-
4 5 - HMITyJbCa. HBIM paboTaMm, oopmieHne
OTYETOB K JJaOOpaTOPHBIM
pabotam
5 4 ) DJeMEHTH MEXaHUKH KHUJIKOCTEH. IToaroroBka k nmpakruye-
CKHUM 3aHSTHUSIM
6 4 ) MexaHnuueckue KojaeOaHus 1 BOJ- [MoaroroBka Kk mpaxTuye-
HBI. CKHUM 3aHATHUSIM
OcHosHble n10J10keHust MKT. IToaroroBka Kk npakTuye-
CKHUM 3aHSTHSM, Jlaboparop-
7 4 - HBIM paboTaM, 0pOopMIICHHE
OTYETOB K J1a00paTOPHEIM
paboTtam
MornekyisipHO-KMHEeTHYecKast Teo- | IloaroToBka K mpakTHye-
pHS UIIeaIbHOTO T'a3a M DJIEMEHTHI CKUM 3aHATHAM, JabopaTop-
8 4 - CTaTUCTHYECKON (PU3UKH. HBIM paboTam, oopmieHne
OTYETOB K JJaOOpaTOPHBIM
pabotam
2 IlepBoe HayaO TEPMOJIMHAMUKHY. IToaroroBka k nmpakTuye-
CKHUM 3aHATHSM, JJabopaTop-
9 5 - HBIM paboTaM, opopmiIeHHE
OTYETOB K J1a0OpaTOpPHEIM
paboram
Bropoe u Tperbe Hayana tepmoan- | IloaroToBka K mpakTHye-
HaMUKH. CKHUM 3aHSTHSM, Jlaboparop-
10 4 - HBIM paboTtam, oopMIIeHHE
OTYETOB K J1a0OpaTOpPHEIM
pabotam
11 4 - SIBneHus nepeHoca. IToaroroBka k mpakTude-




12

CKHUM 3aHSTHUSIM, Jlaboparop-
HBIM paboTtam, oopmiteHre
OTYETOB K J1aOOpaTOPHBIM
pabotam

PeanbHBIC Ta361, KUIKOCTH U TBEP-
ZIBIE TEJIa.

IToaroroBka k npakTuye-
CKUM 3aHSITUIM

13

1,2

IloaroroBka K 3auery

Hror

0 3a 2 cemecTp:

54

2 kype 3 cemecTp

14

15

16

17

18

19

20

21

3H€KTpOCTaTI/I‘ICCKOQ I0JIC M €TO
HaIpsHKEHHOCTb.

IToaroroBka k npakTuye-
CKUM 3aHATHAM, JTabopaTop-
HBIM paboTam, 0pOopMIICHHE
OTYETOB K J1a00OpaTOPHBIM
paboTtam

HpOBOZ[HI/IKI/I " JUDJICKTPUKHU B
QJICKTPOCTATUICCKOM II0JIC.

IMoaroToBka K mpakTH4e-
CKHM 3aHSTHSIM, JTabopaTop-
HBIM paboTam, oopMiIeHHE
OTYETOB K JJaOOpaTOPHBIM
paboTtam

DHeprus 1eKTPOCTaTHIECKOT0
TIOJIA.

IloaroroBka K nmpakTuye-
CKHUM 3aHITHSM, JJabopaTop-
HBIM paboTaM, 0pOpMIICHHE
OTYETOB K J1a00paTOPHEIM
paboTtam

[1oCTOSIHHBIN NEKTPUUECKUI TOK.

[oaroroBka K mpaxkTuye-
CKHUM 3aHSTHSIM, JJaboparop-
HBIM paboTam, oopMiIeHHE
OTYETOB K JJaOOPaTOPHBIM
paboTtam

MarsurtHoe II0JI€.

IloaroroBka K nmpakTuye-
CKHUM 3aHATHAM, T1abopaTop-
HBIM paboTam, ohopMIIeHHE
OTYETOB K JJaOOpaTOPHBIM
paboTtam

aﬂeKTpOMaFHI/ITHaFI HWHAYKIHS.

[NoaroToBka K mpakTH4e-
CKHM 3aHSITHSIM, JabopaTop-
HBIM paboTaM, 0pOopMIICHHE
OTYETOB K J1a00PaTOPHBIM
paboTtam

MarnuTHEIE CBOMCTBA BENIECTBA.

[MoxaroToBka K mpakTH4e-
CKUM 3aHATHAM, TabopaTop-
HBIM paboTam, oopMIIeHHE
OTYETOB K JJaOOpaTOPHBIM
pabotam

YpaBHenuss MakcBesia Jisl 3J1eK-
TPOMArHUTHOTO TOJISI.

TloaroroBka K nmpakTuye-
CKUM 3aHSITHSIM

22

3

IToaroroBka K 3auery

Hroro 3a 3 cemectp

54

2 kypc 4 cemecTp

23

24

25

Wutepdepennns caera.

TloaroroBka K npakTuye-
CKHUM 3aHSATHSM, JJa00opaTop-
HBIM paboTaM, 0pOpMIICHHE
OTYETOB K J1a0OpATOPHBIM
paboram

Judpaknus ceera.

[MoaroToBka K mpakTH4e-
CKUM 3aHATHAM, TabopaTop-
HBIM paboTaM, 0pOpMIICHHE
OTYETOB K J1a0OpATOPHBIM
pabotam

DJeMeHTHl TeOMETPUIECKOM ONTH-
KH.

TloaroroBka K nmpakTuye-
CKHUM 3aHSATHSM, JJa0OopaTop-
HBIM paboTtaM, opopmireHne




OTYETOB K JIa0OPATOPHBIM
pabotam

Pacnpoctpanenue cBeta B Bellle- IToaroroBka k npakTuye-
CTBE. CKHUM 3aHITHUSIM, JJaboparTop-
26 3 - - HBIM paboTam, opopMIICHHE
OTYETOB K JTaOOpaTOPHBIM
paboram

PaBHoBecHOe TennoBoe usnydyenue. | IloaroToBka k mpakTuye-

CKUM 3aHATHAM, JTabopaTop-

27 3 - - HBIM paboTaM, oopMiIeHHE
OTYETOB K J1a00paTOPHBIM
paboram

KBaHTOBBIE CBOHCTBA M3ITy4YEHUS [MoaroroBka Kk nmpaxkTuye-
5 CKHUM 3aHSTHSIM, Jlaboparop-

28 3 - - HBIM paboTaM, oopMIIeHHE
OTYETOB K J1a00OpaTOPHBIM
pabotam

29 3 i i CTpoeHne aTOMOB M MOJICKYJI. [NoaroToBka K mpakTH4e-
CKHM 3aHITHUIM

30 3 i i ®duzrka aTOMHOTO siapa U yieMeH- | [1oAroToBka K mpakTHie-

TapHBIX YaCTHIL CKHM 3aHITHUSIM
31 4.5 36 - - [ToaroToBKa K SK3aMEHY
HToro 3a 4 cemectp 60 - -
Hroro: 168 - -

5.2.3. [IpenoaBanye AUCUUIUIMHBI BEACTCS C TPUMEHEHHEM CIICAYIOIINX BHIOB 00pa3oBa-
TEIIHHBIX TEXHOJIOTHH:

— BU3yanu3anus yueOHoro marepuana B PowerPoint B auanoroBom pexume (JEKIIMOHHBIC
3aHATHUA);

— paboTa B MaJIbIX Tpynnax (J1abopaTopHble paboThl);

— pa30op NMpakTHUYECKUX 3a7ay (IPAKTUYECKHE 3aHATHUA).

- UCTIOJIb30BAHUE CUCTEMBI MOAJEPKKHU yueOHoro npouecca Educon.

6. TemaTuka KypcoBbIX padoT/IPOEKTOB
«KypcoBble paboThl/POEKTHl yU€OHBIM IIJIAHOM HE MPEAYCMOTPEHBI»

7. KoHTpoabHble padoThl
7.1. Mertoauueckue yKa3aHus JJs BBIIOJHEHUSI KOHTPOJIBHBIX paboT.
MertonarKa BBINOJIHEHHS U BapUaHTHI 3aJIlaHUs IPUBEJCHBI B CIETYIOIIUX METOJAMYECKHX YyKa3a-
HUSX I10 BBIMTOJHEHHUIO KOHTPOJIBHBIX Pa0oT Mo muctuiuinae «Du3nkay ais 00yJaroImuxcs BCex
HapPaBIIEHUH MOJATOTOBKY U crienuanbHocTelt ouHoi (ODO) hopmbl 00yueHus:

Konrtpoabnas padora Nel«Mexanuka. MoJsekyJasipHasi Gu3uKa 1 TEPMOAUHAMHMKA»
COopnuk 3ananuii mo ¢usuke : yuebHoe nocodue / D. I'. He3oposa, A. I'. 3aBoioBCcKuii ;
TromMI'HI'Y. - Tromens : TroM['HI'Y. - Teker : HenocpenctBennsid. Yacte | : Mexannka. Mo-
JexyssipHas Gpusnka u TepmoauHaMuka. - 2004. - 42 c.

KonTpoabHas padora Ne2 «yeKTPpUYeCTBO U MATHETU3M

COopnuk 3a1anuii no ¢pusuke: yueoHoe nocodue / 3. I'. Her3oposa, A. I'. 3aBogoBckuii ;
TromMI'HI'Y. - Tromens : TroMI'HI'Y. - Teker : HenocpencTBeHHblid. YacTe 2 : DIIEKTpOCTaTHKA.
[TocTosuublii Tok. Marnetusm. - 2004. - 49 c.

KonTpoabsnas padora Ne3 «BoJsiHoBasi onTuka, KBantoBas puzuka»

COopnuk 3a1anuii no gusmke: yuedHoe nocodue / D. I'. HeB3zoposa, A. I'. 3aBogoBCKHi ;
TromMI'HI'Y. - Tromens : TromI HI'Y. - Tekct: HenocpencTBenHslii. Yacts 3 : BoiHOBas v KBaH-
ToBas ontuka. Atom. Amapo. - 2004. - 36 c.

MeTtoanueckne yKa3aHus JUIS pEIICHHS 3329




JUTSL CAMOCTOSITEIBHOTO BBITIOJTHEHHSI IUKJIA KOHTPOJIBHBIX PadoT.

Pemenue 3ama4 momoraet He TOJIBKO 3aKPEMUTh B MaMATH (OPMYJIbI, HO U TIOMOTAET BBISIC-
HUTH (PU3UYECKHIA CMBICT U 3aKOHOMEPHOCTH sIBJIeHUH. K BBIMOTHEHNIO KOHTPOJIBHBIX pa0oT 1Mo
KKJIOMY pa3zelly Kypca (pU3UKH CTYIEHT MPUCTYMAET MOCJIe TEOPETUHISCKOTO U3yUeHHUs TaHHO-
ro marepuana. KoHTpoibHBIE PabOTHI MO BCeM paszzaesiaM (PU3UKU BBIMOIHSIOTCS TOJIBKO TIO
YCJIOBHSM 33J1a4 PEKOMEHIYEMBIX ITOCOOMIA.

KoHnTponbHble pabOThl BEIMOTHSIOTCSA B TeTpaau. JJis 3amedaHuil mpemnojaBarelns Heo0xo-
JTMMO Ha CTPaHMIIAX OCTABJIATH MOJIs. PereHue Kaxaon 3agaun He0OXoauMo o(hOpMUThH Ha OT-
JIeBHOM CTpaHuIie. Y CJIOBHS 3aJ]a4M EPENUCHIBAIOTCS MTOJHOCTHIO.

Pemenus 3amay JOMMKHBI COMPOBOXAATHCS KPATKUMU OOBSCHEHUSIMH. B KOHIIE KOHTPOJIb-
HBIX Pa0OT CIEeyeT YKa3aTh CIUCOK MCIIOIh3yeMOU JINTEPATYPHI.

CtyaeHT 10/KeH OBITh TOTOB JIaTh MOSICHEHUS K PEIICHUIO 33]1a4 CBOCH KOHTPOJILHOM pado-
TBL.

Pemenne 3amaq:
[Ipu pemenuu 3a1a4 cieayeT BBIMOIHATD CIEAYIONINE PEKOMEHIAIINH:

- 3anucaTtbh OCHOBHBIE 3aKOHBI U (HOPMYIIbI, HEOOXOUMBIE Ul pelieHus 3aaad. Ecnu Het
rOTOBOM (POPMYITBI, TO €€ HEOOXOUMO BBIBECTH.

- BbINoNHUTE aKKypaTHO YepTexk (eclii He00X0UMO), OSCHSIOMNN COJepKaHHUEe 3a/1a4H.

- Pemmts 3amauy B 00111€M BHUJIE, T.€. TIOJYYUTh BRIPAXKEHUE JJIT HICKOMOW BEIMYMHBI B OYK-
BEHHBIX 0003HAYEHUIX.

- IIpoBepuTh pa3zMepHOCTh MOJYYCHHON BETUYUHBI, ISl 4eTo B (POPMYITy MOACTaBUTH pa3-
MEPHOCTH BXOJISIIUX BEIHYHH.

- IloncraBuTh B OKOHYATENBHYIO (DOPMYITY YUCIIOBBIC 3HAYCHUS, BEIPAKEHHBIE, KaK MPaBU-
10, B cucteme CH. IIpor3BecTr BBIYMCICHHS NICKOMOU BEJIMYHHBI.

- 3ammcarth OTBET.

7.2. TemaTHKa KOHTPOJIBbHBIX padOT.

Kontponbhas pabora Nel Mexanuka. MonekynspHas ¢uszuka ¥ TepMoauHamuka (2
ceMecTp).

KontponbHas pabota Ne2 DnextpuyectBo 1 Marnetusm (3 cemectp).

KonTponbnas padora Ne3 BonHoBas ontuka. KBanrosas ¢usuka (4 cemectp).

8. Ouenka pe3yJbTaTOB OCBOEHUS THCUMUILINHBI

8.1. Kputepuu oneHMBaHUS CTENEHU IOJTHOTHI M KauyecTBa OCBOCHHUS KOMIIETEHIUH B
COOTBETCTBUM C IUIAHUPYEMBIMU pe3yibTaTaMu 00yueHus npuBeseHs! B [Ipunoxenun 1.

8.2. PeiiTuHroBass cucreMa OLIEHUBAaHMsS CTENEHH IOJHOTHI M KauyecTBa OCBOCHHUS
KOMIIETEHIINH, o0yJaromuxcs oyHoi ¢popMbl 00ydeHus npezcTaBieHa B Tabmuue 8.1.

Tabnuna 8.1
2 ceMmecTp
e Buapl MmeponpusTHii B paMKax TEKYIIETO KOHTPOJIS Komriecrso
n/m OasioB
| Tekymias aTTecTanus
1 Y CTHBIN 0MpOC, BEIMOTHEHHUE U 3alIUTa MUCHbMEHHOTO OTYeTa Mo 20
' | naGoparopHoii pabote
HNTOI'O 3a mepByro TEKYIIYIO aTTECTAIHIO 20
2 TeKylas arTecTalus
1 YCTHBIN OMPOC, BHITIOJHEHHUE U 3alTUTa MUCBMEHHOTO OTYETa 10 10
" | mabopatopHoii paboTe
2. | Pemenue nomamnux 3amad: (U3NUECKHEe OCHOBBI MEXaHUKHU 10
3. | KonnokBuym no pazaeny: ¢pusnyeckre OCHOBbI MEXaHUKHU 20
HNTOI'O 3a BTOpYIO TEKYILYIO aTTECTALIUIO 40




3 Tekymias arrecranus

1 Y CTHBIHN onpoc, BRIMOJHEHHUE U 3aIIUTa MUCBbMEHHOTO OTYETa 10 10
" | mabopatopHoiil paboTe
9 Pemenne nomantaux 3a1a4 (MoJeKyssipHas GU3UKa U 10
' TEPMOJIMHAMMKA)
3. | KomnokBuym no pasneny: MosiekyssipHas (U3uKa U TEPMOTMHAMMKA 20
NTOI'O 3a TpeThIO TEKYIIYIO aTTECTAIUIO 40
BCEI'O | 100
3 cemecTp
Ne Buael meponpusTuii B paMKax TEKYIIEro KOHTPOJIS Kommiecrso
n/n 6amioB
| Texkyias arrecrtanus
1 Y CTHBIN ONpoC, BBIMOIHEHHUE U 3allUTa MUCbMEHHOT0 0TYEeTa 110 20
" | mabopatopHoii paboTe
HNTOI'O 3a nepByr0 TEKYUIYIO aTTECTALHIO 20
2 TeKyIias aTTecTaIus
1 YCTHBIN 0npoC, BHINOTHEHUE U 3al[UTa MUCHbMEHHOTO OTYETa Mo 10
" | mabopatopHoii paboTe
2. | Pemenue nomamHux 3am1a4y 10
3. | KonnokBuyMm 1o pazieny: JIeKTPHUECTBO M MAarHETU3M 20
NTOI'O 3a BTOpYIO TEKYIIYIO aTTECTAINIO 40
3 TekyIas aTTecTalus
1 YCTHBIN 0npoC, BHITOTHEHUE U 3al[UTa MUCHbMEHHOTO OTYETa Mo 10
" | mabopatopHoii paboTe
2. Pewmienye nomamHux 3aganui 10
3. | KonnokBuyMm 1o pazieny: SJIeKTPHIECTBO M MarHETU3M 20
HNTOI'O 3a TpeThI0 TEKYIIYI0 aTTECTAIHIO 40
BCETO | 100
4 cemecTtp
No Bt Meport N KonunuectBo
o POTIPUSATUH B paMKaX TEKYILEro KOHTPOJIS SaLIOB
1 TekyIas aTTecTanus
1 YCTHBIN 0mpoC, BHIMOTHEHHUE U 3all[UTa MUCbMEHHOTO OTYETa IO 20
" | mabopatopHoii paboTe
NTOI'O 3a nepByro TEKYIIYIO aTTECTAIHIO 20
2 TeKyIas aTTecTanus
1 Y CTHBII 0npoc, BRIMTOJHEHHUE U 3aIIUTa MUCBbMEHHOTO OTYETa 110 10
" | naGoparopHoii pabote
2. Pemenune nomanrnux 3agaHui 10
3. | KonnokBuyM 1o pa3zzeny: BOJIHOBAs ONTHKA 20
HNTOI'O 3a BTOPYIO TEKYILYIO aTTECTALIUIO 40
3 Tekymias arrecranus
1 YCTHBII OnpoC, BHITTOJHEHHUE U 3aIIUTa MUCHbMEHHOTO OTYETa TI0 10
" | mabopatopHoii paboTe
2. Pemrennie qoMamHux 3agaHnil 10
3. | KonyokBuyMm no pasaeny: KBaHTOBasi pu3MKa 20
NTOI'O 3a TpeThI0 TEKYUIYIO aTTECTALNIO 40
BCET'O 100




9. Y4eOHo-MeTOAMYECKOEe U HH(POPMALIMOHHOE 00ecTedeHue JUCIUIIMHBI

9.1. Ilepeuenp pekOMeHIyeMOM IuTepaTypsl npeacrasieH B [Ipunoxennn 2.

9.2. CoBpemeHHBIC TTPO(heCcCHOHATLHBIC 0a3bl TAHHBIX M HHPOPMAIIMOHHBIC CIIPABOYHBIC
CHUCTEMBI

1. CobcrBennas nonHorekcroBas 6a3za (I16/1) BUK TUY http://elib.tyuiu.ru/

2. Hayuno-texunueckas 6ubmunorexka ®I'6OY BO PI'Y Hedtu u raza (HUY) um. .M. I'yOku-
Hahttp://elib.gubkin.ru/
Hayuno-texuuueckas 6ubnmmorexka ®I'BOY BITIO YI'HTVYhttp://bibl.rusoil.net
Hayuno-texandeckast Onommoreka ®I'bOY BIIO «YXTHHCKHIA TOCYy1apCTBEHHBIN TEXHUIECKUI
yausepcutet»http:/lib.ugtu.net/books
000 «dexrponnoe n3nareascrso KOPANTY www.biblio-online.ru/
00O «M3nmarensctBo JIAHb»http://e.lanbook.com
DnexkTpoHHo-O0nbIHoTeuHas cuctema IPRbookshttp://www.iprbookshop.ru/
DnexkTpoHHO-01OIMoTeuHas cucrema elibraryhttp://elibrary.ru
DnexkrponHo-6nbaHoTeuHas cucrema BOOK . ruhttps://www.book.ru
10. Ba3a nanubix KoHCynbTaHT «QJIeKTpOHHAs OMOIHOTEKa TeXHUYeCKoro BY -

Sayhttp://www.studentlibrary.ru

Hw
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9.3. JIluneH3noHHOE M CBOOOJHO PacHpOCTpaHsAEMOE MPOrpaMMHOE OOecredeHue, B T.4.
OTCYCCTBCHHOT'O ITPOU3BOACTBA
JIuueH3noHHoe MPporpaMMHoe odecreyeHue:
e Microsoft Windows;
e Microsoft Office Professional Plus.

Iporpammsl a1st IBM (BupTyasbHbIE J1a00paTOpPHbIEC PA00THI):

o Komruiekc nabopatopasix pador no ¢usuke (CBUACTETBCTBO O TOCYJAPCTBEHHON peru-
cTpauu nporpammsl st I9BM Ne2004610577);

e JIaGoparopHas pabota nmo ¢usuke Nel "M3mepeHue nNUHEHHBIX BEJIWYMH U 00BEMOB Tel
NpaBUIBLHON reomeTpudeckoil popmbl”" (CBUAETENBCTBO O TOCYAAPCTBEHHOM pEerucTpalnuu
6a3b1 nanHbIX Ne2004620059);

e JIaboparopHas pabota "Pacnpenenenne Maxkcsemna" (CBUIETENBCTBO O TOCYAAPCTBEHHOM
peructpanuu rnporpaMmsl 11t O9BM Ne2011618749);

e JIaGoparopHas pabota "OrmpeneneHue CKOpOCTH MOJeTa MyJHd C MOMOIIBIO OauIucTHye-
ckoro MasTHuka" (CBUAETENBCTBO O TOCYNApPCTBEHHOW PErMCTpalMM MPOTpaMMbl JUIS
OBM Ne2011618647);

e JIaGoparopHas pabota "M3yueHne AMHaMUKU BpaLIaTeIbHOTO IBUKEHUS TBEPOro Teja Ha
MmasTHUKe O6epbOeka" (CBUIETENBCTBO O TOCYIaPCTBEHHON PErucTpaluyl MporpamMmbl JUIs
OBM Ne2009611679);

e JIaGoparopHas pabota "OmnpezneneHne MOMEHTOB MHEPLUH METOAOM (DPU3MUYECKOTO MasT-
Huka" (CBUAETENbCTBO O TOCYIAPCTBEHHOM perucrpanuu mnporpammsl aiasi OBM
Ne2008612651);

e JIaboparopHas paborta "OmnpeneneHrne MOMEHTOB HHEPIIUN METOAOM KpPYTHIIBHBIX Kojela-
Huil" (CBUIETENbCTBO O TOCYIApPCTBEHHOW perucrpaluu mnporpammsl s DOBM
Ne2008612653);

e JIaboparopHas pabora "M3ydyeHue cBOOOIHBIX 3aTyXalOMIUX KojeOaHUH (PU3UIECKOro Ma-
arHuka" (CBHIETENBCTBO O TOCYAApPCTBEHHOW perucTpanmuu mporpammsl s OBM
Ne2012618413);

e JlaboparopHast pabota "M3yuenue mzMeHeHus sHTpornuu" (CBHIAETEIBCTBO O TOCyap-
CTBEHHOM peructpanmu nporpammsl it 9BM Ne2010613034);

e JlaGopartopnas padorta "Onpenenenre kodhPuIeHTa U3 TydeHns U CTENEHU YePHOTHI Te-
ma" (CBuAeTenbcTBO O TOCYAApCTBEHHOW perucTpanuu nporpammbl s OBM
Ne2008613404);
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e JlaboparopHas pabora "Ompenenenue JJIMHBI CBETOBOM BOJIHBI MPU MOMOIIU JTH(PpPaKIIU-
oHHOM pemeTku" (CBUIETEIBCTBO O TOCYIAPCTBEHHOW PETHUCTpAIlMU MPOrPaMMBbl IS
OBM Ne2009611681);

e JlaGoparopHas pabota "Onpenenenrue abCOMOTHOTO MMOKa3aTess MPeIoMIICHHS BEIIECTBA C
nomoltipio peppakromerpa” (CBUIETENHCTBO O TOCYIAPCTBEHHON PETMCTPALUU MPOTpaM-
MbI 11 DBM Ne2009611842):

e JlaGoparopHas pabota "M3yueHue 3aBUCUMOCTH IOKa3aTessl MPEJIOMIICHHUS BO3AyXa OT
JaBJICHUS C TOMOIIbI0 MHTepdepeHInoHHOoro pedpakromerpa” (CBUIOETENHCTBO O TOCY-
JapCTBEHHOM perucrpauuu rnporpaMmsl 11 OBM Ne2012618414);

e JlaGoparopHnast padota "M3ydenune nucrnepcuu TBepabix Ten" (CBHUAECTENBCTBO O Tocyaap-
CTBEHHOM peructparuu nmporpammsl 11t 9BM Ne2011618751).

10. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCHUNIMHBI

[Tomemienust [y MPOBEIEHHSI BCEX BHIIOB PAaOOTHI, MPEIYCMOTPEHHBIX YYEOHBIM IIJIAHOM,
YKOMILIEKTOBaHbI HEOOXOIMMBIM 000PYIOBAaHHEM U TEXHUUYECKUMU CPEICTBAMHU O0yUYEHUSI.
Ta6muma 10.1
OolecneyeHHOCTH MaTePUAIBLHO-TeXHUYECKHUX ycaoBuil peasuzanuun OIIOII BO

Ne HanmeHoBaHue yueOHBIX HanvenoBanne momemneHuit st Anpec (MeCTONOTIOKEHIE)

n/n MIPEIMETOB, KypCOB, MPOBEICHHS BCEX BUJIOB YUEOHOI MOMEIICHHUH JJIs1 IPOBEICHUS BCEX
JHCIHIUTIH (MOIyIeit), JIeITeNTbHOCTH, TIPEyCMOTPEHHOM BUJIOB y4EOHOM JEATEINLHOCTH,
MPAKTHKU, HHBIX BUIOB y4eOHBIM JIAHOM, B TOM YHCIIe MIPEIYCMOTPEHHOI YyUeOHBIM TIIAHOM
y4eOHOM JeATEILHOCTH, TTOMEIICHUS JUIsl CAMOCTOSITEIIbHOM (B ciaydae peanuzanuu

NPEeTyCMOTPEHHBIX YIeOHBIM | paboTEHI, ¢ yKa3aHUEM IIEPEUHSI OCHOBHOTO 00pa3oBaTeNbHOM MPOrpaMMBI B
TJIaHOM 00pa30BaTeIbHON o0opynoBaHHs, y4eOHO- HATJISIHBIX ceTeBoii (hopMe JOTOTHUTEIBEHO
IPOTPaMMEI nocoouit yKa3bIBaeTCsS HAMMEHOBaHHE
OpraHu3allu, ¢ KOTOPOH 3aKIF0UeH
JIOTOBOP)
1 |®wusuka JIeKIIMOHHEBIE 3aHITHU:

VYuebHas aymauropus s mnpoBeneHus 625027, TroMeHcKas 00nacTs, T.
3aHATHH JIEKIIMOHHOTO THIA; rpymmoBsIX [ TroMeHs, yi. 50 et Oxts0ps, 1. 38,
U  HHIUBUAYAIbHBIX  KOHCYJbTaUMM;|ayzd. 332

TEKYIIET0 KOHTPOJIS U MPOMEKYTOTHOM
aTTecTaluu

OCHAaIIIEHHOCTE!

yueOHass MeOesb: CTOJIbI, CTYJIbs, JIOCKa
ayJIUTOpHasl.

KoMmmplorep B KOMIUIEKTE, MPOEKTOP,
IIPOEKIIUOHHBIN YKPAH.
JleMOHCTpallMOHHBIE ~ YCTAaHOBKH IO
¢usnke - 16 mrT.:

-ONeKTpONpPOBOIHOCTD
HOHU3UPOBAHHOTO rasa,

- Tepmonapuslii addexT,

-TemoBoe  BO3JIEHCTBHME  BUXPEBBIX
TOKOB,

- BpoyHoBckoe nBxeHuE,

- Jlemonctpamms nmbe3odpdexTa,

- ®a3oBblil epexoy - Touka Kropu,

- Kamnsipaele siBnenus,

- JleMoHCcTpalus TemIoBOro U3Jy4eHHUs,
- AnmabaTHoe cKaTue rasa,

- OmbIT Dpcrena,

- Koneco ®pankiuna,

- 'eneparop DC,

- SIBneHre MeXaHMYECKOT0 pe30HaHCa,

- JTazep JITH-109,




- Habop o anekrpocraTuke,
- Tpanchopmarop.

[pakTHyeckue 3aHATHS.
VYueOHast ayauTopusi U IIPOBEICHUS
3aHATUH CEMHUHapCKOro THIA
(pakTHYECKUE 3aHATHSA); TPYNIIIOBBIX H
WHIUBHUIyaJIbHBIX KOHCYJIbTAINH;
TEKYyLIETO KOHTPOJII M NMPOMEXYTOYHOH
aTTecTaluu
OcCHaIIEHHOCTB!
yueOHass Me0esb: CTOJIBI, CTYJbs, JOCKa
ayAUTOpPHAsL.

Kommbrorep B kommiekre — 1
LIT., IPOEKTOp — | IIT., MPOEKIIMOHHBIN
9KpaH — | IOT., aKyCcTHYecKasi CHCTeMa
(xoyroHKM) - 1 mIT.,
JIeMOHCTpallMOHHbIE ~ YCTaHOBKH  II0
¢usnke - 16 mrT.
-DIeKTPONPOBOIHOCTD
HMOHHU3HPOBAHHOTO Ta3a,
- Tepmonapuslii addexT,
-TemmoBoe  BO3IEUCTBUE  BUXPEBBIX
TOKOB,
- bpoyHoBcKkoOe nBUXEHUE,
- NemoncTpanus npe3o3¢dexra,
- ®a3oBbIil nepexo - Touka Kropu,
- KanunnsipHsle sBneHus,
- JleMOHCTpaIust TETIIOBOTO M3IY4YEHHS,
- AnnabaTHOe cKatue rasa,
- OmeIT Dpcrena,
- Koneco ®pankiuna,
- I'enepatop I/1C,
- SIBeHne MeXaHUUYECKOro pe3oHaHca,
- JTazep JIT'H-109,
- Habop 1o anextpocTartuke,
- Tpaucdopmarop.

625027, TroMmeHcKkast 001acTh, T.
Tiomensp, yiu. 50 net OkTs0ps, 1. 38,
ayn. 332

IIpakTudeckue 3aHATUS.

VYueOHast ayAuTOpusi Uil IPOBEICHUS

3aHATUH CEMHHApPCKOTO THIA

(IpaKkTHYECKHEe 3aHATHS); TPYIIOBBIX H

WHIUBHUyaJIbHBIX KOHCYJIbTAINH;

TEKYIIEro KOHTPOJS W IPOMEXYTOUYHOMH

aTTecTalny.

OCHaIIEHHOCTB!

yuebHass  MeOesb:  CTONBI,  CTYJbS.
Mono6m0K - 1 mT., MPOEKTOP -

1 ., aKycTudeckas  cucrema

(komoHKHM) - 4 1T., NPOCKIMOHHBIH

9KpaH - | mrT.

625039, TromeHcKkas 00J1acTh,
r.Tromens, yi. MenbHukaiire, a. 70,
ayn. 522

dusuka

JlabopatopHble 3aHSITHSL:

yueOHasi ayJquTOpHsi U IPOBEICHUS
3aHIATUH CEMHHApPCKOTO THIIA
(;1abopaTopHbIe 3aHSTHS); IPYNIOBBIX H
WHJIUBHTyaJIbHBIX KOHCYJIbTAINH;
TEKYIIEro KOHTPOJS U MPOMEXKYTOUHOMH
arrecraliuy, YdeOHas Jylaboparopus
MEXaHWKH, MOJISKYJISIpHOH  (u3nKwy,
TepMoauHaMHUKU No2

OcCHamEHHOCTb:

625027, TromeHCKas 00J1acTh, T.
Tromens, yi. 50 get Okts0ps, 1. 38,
ayn. 305




yueOHass MeOesb: CTOJIBI, CTYJbs, JIOCKa
ayAMTOpPHAsL.

lemeparop TUIT TI3-1 - 1 T,
nmabopatopubiii  kommekc JIKT-2 - 1
mr.; ycraHoBka YKJIO - 2B - 2mr.
ycranoBka FPM - 10 - 1 mrT.; ycTaHOBKa
FPM - 02 - 1 mr.; yctanoBka FPM-10 -
1 mr., ypapHas yCTaHOBKa -2IIT.,
aBroTpaHcopmarop - 1 1wT.; mpubop

MarHUTOIJIEKTPUUECKOH cHucTeMbl - 1
IT., HCTOYHHK MHUTaHMSA
MasiorabapuTHbI - 1 IIT.; MEH3ypKa -
2mr., wmastHuk OOepbeka - 2mr.;
MIPY>KUHHBIA MasTHHK -211T., OapoMeTp
BP-52; TePMOMETP OBITOBOIA,
IITaHT HIUPKYITb - 10 IIT.,

JlabopaTopHBIE ~ YCTaHOBKM IO  IIO
MEXaHHMKE, MOJISKYJSIpHOH  (u3HKe,
TepMoauHaMuKe - 201mT.

dusuka

JIaGopaTopHBIC 3aHATHS:
ydeOHast ayIuTOpusl A TIPOBEACHHMS
3aHATUH CEMHHApPCKOTO THIIA
(;1abopartopHbIe 3aHSTHS); IPYNIOBBIX H
HWHAWBUIYaIbHBIX KOHCYJbTaIIHH;
TEKYyLET0 KOHTPOJIS U NMPOMEXYTOUHOU
arrecraliuy,  YueOHas Jiaboparopus
BOJIHOBOM M  KBAaHTOBOM  ONTHKH,
ATOMHOHN (I3UKU
OcCHAaIEHHOCTD:
ydeOHast MeOelb: CTOJIBI, CTYJbs, TOCKa
ayAUTOpPHAsL.

Kommbrorep B KoMIIIekTe — 2
T., OpuHTEp — 1 WT.
Caxapumerp CY-4 - 4 mr.; [Tupomerp
"[Ipomuss" - 2mr.; MoHOXpoMarTop
MVYM - 1 IIT.; OcBeTurens
MoHOXpomaropa - 1 mr.; Jlamma
kBapueBas - 2 1wT.; Cnekrporpad
CAIMC - 1 mrt.; W3mepurenbHbie
IpudopHI MarHUTOIIEKTPUIECKOM
cuctemsl - 10 mr.; ABToTpanchopMaTop
- 1 mr.; Peoctar - 2 mit.; biiok nuraHms
MajorabaputHelii - 5 T, Jlamma
HaKaJlMBaHUs B KOXyxe - 2 wrT.; Jlazep
ra3oBbId JIT-75-1 - 2 IIT.,
Pedpaktomerp RL2 - 4 T,
OcBeTHUTEIb ov-1 - 5 IIT.,
JlabopaTopHbIe YCTAaHOBKH TIO BOJIHOBOM
1 KBAaHTOBOH ONTHKE, aTOMHOW (PU3UKE -
10 mmr.

625027, TromeHckas 001acTh, T.
Tromensp, yin. 50 net OkTs0ps, 1. 38,
ayn. 520

dusuka

JlabopatopHble 3aHSITHSL:
yueOHass ayauTopHsi Ui IPOBEICHUS
3aHATHHA CEMHUHAPCKOT0 THIA
(;rabopaTopHbIe 3aHSTHS); IPYNIOBBIX H
WHIABUATYATEHBIX KOHCYJIbTAITHIA;
TEKYIIEro KOHTPOJS W MPOMEXKYTOUHOMH
aTTecTalluy, VYuebHnast nabopaTopust
BOJIHOBOI M KBAHTOBOM OITUKH.
OCHaIEHHOCTE!
yaeOHast MeOeNb: CTOJBI, CTYJbs, JOCKA
ayJMTOPHAsL.

Kowmmeiorep B xomrmiekre — 1
IIT.

625027, TromeHcKas 00J1acTh, T.
Tromens, yi. 50 get Okts0ps, 1. 38,
ayn. 520a




Pedppakromerp UPD-22 - 1 wr., Jlamna
HakanuBaHus - 1 mr., Mukpockon
MWUP-12 - 1 wrt., Bempsmutens BCIL-6
- 1 mrt., JJaboparopusrit komrmieke JIKO-
6 - 1 mT. Pedpakromerp UPD-23 - 2

mr., Pryrmas ogmamma - 1 T
Caxapumerp Cvy-4 -2 IIT.,
Pedpakromerp HTP-2 - 1 i,

Manowmetp - 1 wr., Cunbdon - 1 mr.,
JlabGopaTopHslii aBTOTpanchopmarop - 1
wr., Mukpoamnepmerp M906 - 1
mrt.,Boarptmerp M45M - 1 mT., Jlamna
HakamuBanus  (12B) - 1 mr,
®dortosnemenr DdOY-1 - 1 T,
®orosnement L4 - 1 mrT.,hoToanon -
1 mT., Monoxpomarop YM-2 - | mir.,
Brox muranus - 1 mr., Jlazep JII' 75 - 1
mt., [nppaknuonnas pemerka - 1 mr.,
Honspoun - 1 mwr., YCTpoHCTBO C OJHOU
1 ¢ AByMS mems-Mu - 1 mrT., Okpan - 1
mr., JlabopaTopHble YCTAaHOBKH IIO
BOJIHOBOM ¥ KBAaHTOBOW  OIITHKE,
aTOMHOM (u3uke - 1 mmrT.

5 dusuka

JlabopatopHsble 3aHITHSL:
yueOHass ayauTopHsi Uil IPOBEICHUS
3aHATUH CEMHHApPCKOTO THIIA
(;1abopatopHbIe 3aHSTHS); IPYNIOBBIX H
WMHIUBHUIYaIbHBIX KOHCYJIbTAINH;
TEKYIIEro KOHTPOJS U MPOMEXYTOUHOMH
aTrecTanuu,  Yd4eOHas mabopaTopus
3JeKTpUdecTBa U MarueTusma Nel
OcCHaIEHHOCTD:
yueOHast MeOenb: CTOJIBI, CTYJbs, OCKa
ayJIUTOpHAsL.

Kommerotep B xoMmiutekre — 11
IIT., IpUHTEp — | mT.
KowMmrmiekt THmoBoro J1iabopaTOpHOTO
obopymoBaHuss  "DJEKTPUYECTBO U
MarHeTu3Mm" B cOope ¢ paboynM MecToM
onepatopa IIK - 1 wrt., OM®PI1-C-K -
10mT.; Kommiekr THIIOBOT'O
mabopaTOPHOTO o0opymoBaHUs
" JlaTunku TEXHOJIOTUYECKHUX
napamerpoB" -  3mr.; HMcrouHuk
mutaaus  AKUIT-1125 - 1 T
Uctounnk mutanus PS150200 - 3mr.
Asrorpanchopmarop TDGC2 -2-A - 1
wr.; [eneparop I3-112 - 1 mr.
JlaGopaTopHBIE YCTaHOBKHM B COCTaBe
creHnoB OM®I-C-K  u  "/laTuuku
TEXHOJIOTHUECKUX  TapaMeTpoB"” IO
AJIEKTPUUYECTBY U MarHeTusmy - 40 mr.

625027, TromeHckas 00J1acTh, T.
Tromens, yi. 50 getr Okrs6ps, 1. 38,
ayn. 523

11. Metoauyeckue ykazanus no opranuzauuu CPC

11.1. MeTtoanueckue ykazaHus Mo MOATOTOBKE K MPAKTUYECKUM, JTAOOPATOPHBIM 3aHSATHSM.

11.1.1. MeTroanyeckne yKazaHus 10 MOAT0OTOBKeE K NPAKTHYECKUM 3aHATHAM
Jns aynuTopHON paboOThl Ha MPAKTHMYECKUX 3aHATHUAX M CaMOCTOATENBbHOM paboThl Mpu
HOJrOTOBKE K MPAKTUYECKUM 3aHATHIM UCIOJb3YIOTCS CleAyIoIne COOPHUKH 3a/1aHuil:




1. Mexanuka. COopHUK 3anaHuii o ¢usuke : yuebnoe nocodbue /9. I'. Her3opona, /1. .
Hepanosckuii, B. ®. Hosukos, H. 1. Bepnan; nmox o6mr. pea. B. @. HoBukoBa. — TromeHsb:
TioM[HI'Y, 2014. — 128 c.

2. HoBuxoB, B.®. COopHuk 3amaHuii 10 (¢U3HKE. DJIEKTPOCTATHKA, IOCTOSHHBIN
QIIEKTPUYECKUN TOK, MarHetusm: ydeOHoe mocobue /B.®D. Hosuxos, D.I'. Hessoposa, [1.D.
Hepanosckuii. — Tromens: Trom[HI'Y, 2011. — 128 c.

3. ®usnyeckuii npakTukyM. BomHoBas onrtuka. KBantoBas ¢usuka : yyeOHoe mocobue /
coct. I'. H. ®emrokuna, H. Il. McakoBa / mox o6m. pea. B.®. HoBukoBa. — TromeHb:
TromI'HI'Y, 2010. - 96 c.

11.1.2. MeTtoanyecKue yKa3aHUs M0 NOArOTOBKE K J1a00paTOPHbIM 3aHATUSIM

J1s  NOAroTOBKM K JIa0OpaTOPHBIM  3aHATHSAM  MCIOJB3YIOTCH  CJeAylolue
MeTOoAHYeCKHe YKA3aHUS:

1. MexaHuka: METOAMYECKME YKa3aHUs [0 BBINOJIHEHHUIO JIAOOpaTOPHBIX paboT Mo
mucuuruinHe «Pu3uKay i 00yJaroImuXxcs BCeX CHEUaTIbHOCTeH W HANPaBICHUH MOITOTOBKH
ouHOI U 3a0uHON hopm oOyuenus. Yactes 1,2 /coct. C.M. Kynak, P.X. Kazakos; TromeHckuit
UHAYCTpUaabHbIA yHUBepcuTeT. — Tromens: M3narensckuii nentp bBUK, TNV, 2018. —.43, 42.

2. MonexynsipHas (u3MKa: METOJUYECKUE YKa3aHUS 110 BINOJIHEHHIO JIAOOPATOPHBIX paboT
no mucuuiuinHe «®Pu3nka» UIE  OO0YYalomMXCS BCEX CIHEIHMATbHOCTEW W HaIpaBICHUN
MOJATOTOBKUA OYHOM U 3a04HO# Gopm oOydenus. Yacts 1, 2 / coct. C.M. Kynak, P.X. Ka3akos;
TrOMEHCKNH HMHIYCTpHAJIBHBIA yHUBepcUTET. — TromeHb: M3nmarensckmit nentp BUK, THUY,
2018. —c 48, 47.

3. DnektpuyecTBo: MeToaMUYeCKHEe YKa3aHMsI IO BBINOJIHEHHUIO J1a0OpaTOPHBIX padoT 1o
qucuuiuiHe «Pu3nkay A 00ydarmuxces BceX CHelUanbHOCTEN M HalpaBiIeHUH MOATOTOBKU
ouyHOW W 3aouHOW (opm oOyuenus /coct. b.®.DenopoB; TrOMEHCKHIA WHIYCTPUATBHBIN
yHuBepcuteT. — Tromens: U3narensckuii nentp bBUK, TNV, 2018. — 29 c.

4. Marsaetusm: Meroanyeckue YyKa3aHHsl 110 BBIIOJHEHUIO J1a0OpaTOPHBIX paboT IO
qucuuruiie «@u3nkay s 00ydaromuxcs BceX CHelUanbHOCTEH M HalpaBiIeHUH MOATOTOBKU
O4HOM u 3aouHod ¢opm oOydeHust /coct. b.B. ®démopoB, A.M. UexynoBa; TriomeHCKui
MHAYCTpUaJIbHBIA yHUBepcUTET. — Tromens: U3narenscknii nentp bUK, TNV, 2018. — 54 c.

5. JlabGoparopuble paboOTBHl 1O ONTHKE: MeToauyeckue yKa3aHUs IO BBIMOJHEHUIO
nabopaToOpHbIX paboT nmo aucuuiuinHe «®Pusnka», pasgen «Ontuka» st o0ydyaromuXcsl BexX
CIEIMaIbHOCTEN U HaIpaBJIEHUH MOATOTOBKM OYHOM M 3a04HOM (opMbl 0OyueHus. Yacts 1, 2,
3 /ecoct. H.II. HUcakoBa, A.C. Ilapaxun, C.M. Tomuuna; TromeHCKHN WHAYCTpHUAIbHBIN
yHuBepcuteT. — Tromenb: U3narensckuii ientp bBUK, TUY, 2018. — 47, 29, 29 c.

6. JlaGoparopHble pPabOTHl IO KBAaHTOBOW MeXaHUKE. MeToauuecKue YKa3aHus IO
BBITNIOJTHEHUIO J1a0OpaTOpHBIX padoT mo aucuurinHe "®usuka" pasaen "KBanToBas mexaHuka"
JUis 00y4aroIuXcsl BceX CHEHaTbHOCTEH U HalpaBlIeHUH MOATOTOBKM OYHOM 1 3204HON (hOpMBI
o0yuenust Jlabopatopubeie pabdotsl mo omrtuke: /coct. O.C. AreeBa, T.H. Crtporonona, I'.H.
®enmroknna, H.II. HcakoBa, A.C. Ilapaxun, C.M. Tomumna; TromMeHCKMI HWHIyCTpHUAJIbHBIN
yHuBepcuteT. — Tromens: M3narensckuit nentp bBUK, TNV, 2018. — 54 c.

11.2. MeTtoanueckue yka3aHus [0 OpraHU3alluyd CaMOCTOSITENIbHOM paboThI.

OcHOBHBIE 331a4H, pelIacMble ITPH OPTaHU3aAIUN CAMOCTOSATEIBHON paboThI:

- CHUCTeMaTH3alUsl M 3aKpeIUICeHUE TMOJIyYEHHBIX TEOPETUYECKHX 3HAHMHA M MPAKTHYECKUX
YMEHHH 00y4aroImuxcs;

- yri1yOJieHHe U pacIiipeHne TEOPEeTHUECKUX 3HaHUH;

- (hopMupoBaH¥Ee YMEHUH HCITOB30BaTh CIPABOYHYIO U CIIEIUAIBHYIO JTUTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEH W AaKTUBHOCTH OOYYalOIIMXCS: TBOPYECKOM
WHHUIMATHBBI, CAMOCTOSITEIIHHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;



- (GopMHpOBaHHE CAMOCTOSTEILHOCTH MBIIUICHHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CAMOPEAIN3aLINN;

- HCIIOJIb30BaHUE MaTepHaja, COOPaHHOTO W IMOJYYEHHOTO B XOJI€ CaMOCTOSTEIbHOM
paboThl, HAa NPAKTUYECKUX M JIAOOPATOPHBIX 3aAHATUAX, AJIA APPEKTUBHON NOATOTOBKU K
3a4eTaM U SK3aMEHaM.

Jlns opraHu3alMyd CaMOCTOSTENIbHOW PabOThl MCIOJIB3YIOTCS CIEIYIOIUE METOJUYECKUe
YKa3aHUS:

@dusnka: MeToauueckue yKazaHuUs [0 OpraHU3alMM  CaMOCTOATENBbHOM  paboThI
00y4arouuxcs BCEX HalpaBJIEHUH MOATOTOBKU U CHEUAIIBHOCTEN

o4HOH (hopmbl 00yueHus o aucuumuimae «dusnka» /coct. C.A. [Tonoaa;

TIOMEHCKMI MHAYCTpUAIbHBIM yHUBEpCUTET. — Tromenb: M3narensckuil nentp bUK, TNV,
2019. - 20 c.






[Tpunoxenue 1

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

Jucnunnuna: duszuka

Kopn, nanpasnenue noarorosku: 21.03.01 Hedrerazooe aeno

Hamnpasnennocts (mpoduis):
Bypenne He(TSAHBIX U Ta30BBIX CKBAKUH

HpO@KTHpOBaHI/IC, COOPYIKCHUC U SKCILTyaTallus He(i)TeFaSOTpaHCHOpTHLIX CHUCTEM

DKcIuTyaTanus 1 00CiIyKuBaHUE 0OBbEKTOB JOOBIUM ra3a, Ta30KOHAEHCATa U MO3EMHBIX XPaHUITUII]
Okcrutyatauus U o0CIyKMBaHUE 00bEKTOB JOOBIUM HEPTH
DKcrutyatanus U 00CIy)KHBaHHE TEXHOJIOTHYECKHX 00BEKTOB HETEra30BOro Mpon3BOICTBA

Kona u HaumeHoBanue pe-

Kpurepun orieHnBaHMS pe3yabTaTOB 00yICHUS

Kon xomrie- Ko, naumeHoBaHue
3ynbTaTa 00y4eHus Mo
TESHIINU NJIK
TUCUUITINHE 1-2 3 4 5
E€MOHCTPUPYET OT- €MOHCTPUPYET J10- E€MOHCTPUPYET HC-
He 3naeT npunuuns! u A TpUpy A pupyer A A PHpY:
3nars (YK-1.1 31): mpun- JIeTIbHbIE 3HAaHUS CTaTOYHbIC 3HAHUS YyepIbIBaIOLIME 3HAHUS
METO/IbI TOKCKa, cOopa
LIUITBI ¥ METOJIbI TIOMCKA, NPUHIUIIOB U METOJIOB | TPHHIUIIOB U METOAOB | TPHHIMIIOB U METOJIOB
1 00paboTKH, aHAITN3a
cbopa u 006paboTkH, aHa- rmoncka, cbopa u o0pa- | mowucka, cbopa u o0pa- | moucka, cbopa u oopa-
W cuHTe3a HHpOpMa-
JM3a ¥ CUHTe3a nHdpopMma- . 00TKH, aHaIM3a 1 00TKH, aHaIM3a 1 00TKH, aHaIM3a U
IIMH JUTSL PEHIeHHs po- b0 6J‘IGMHII>)IX saza4 B cuHTe3a HHpopManuu | cuHTe3a MHGOPMALMKM | CHHTE3a MH(POPMAINN
OGNIeMHBIX 33/1a4 B CBOCH EBoeﬁ npodeccHo JUISL pELIeHUsI TIPO- JUISL pELIeHUsI TIPO- JUISL pELIeHUsI TIPO-
YK-1.1 OcymectBasier | npodecCHOHaNbHON Jiesi- HaHBHOfIPZ)[CHTeJILHO ONEeMHBIX 33/1a4 B CBO- | OJEMHBIX 3a/1a4 B CBO- | OJEMHBIX 3a/1a4 B CBO-
BEIOOp aKTyaJIbHBIX POC- | TENBHOCTH o et mpoeccroHanbHON | eif mpodeccHoHaNBbHON | el mpodecCHOHANbHON
CHICKUX U 3apyOeKHBIX JIeSTeIbHOCTH JIeSTeNIbHOCTH JIeSTeNIbHOCTH
HCTOYHHKOB, a TAKXKE YMeeT npuMeHsTh
YK-1 ’ p YMeer npuMeHsTh

MIOUCK, cOop 1 06paboT-
Ky uH(pOopMamu, Heo0-
XOJUMOM JIJIs1 pelIeHUst
MOCTaBJICHHOM 3aJauu

Ywmers (YK-1.1 V1): npu-
MEHSATH MPUHIIKAIIBI H Me-
TOJIBI TIOUCKA, cOOpa u
00paboTKH, aHAIW3a U
cHHTe3a uHpopManuu s
petieHust mpoOIIEMHBIX
3aj1a4 B cBOeii npodeccu-
OHAJILHOU JIeITeIbHOCTH

He ymeer npumeHsTh
MPUHIUIB B METO/IbI
mowicka, cobopa u oopa-
0OTKH, aHajIu3a U
CHHTe3a nHpopmManuu
JUISL pEILICHUs] TTPo-
OJIeMHBIX 337124 B CBO-
el npodeccroHabHOM
JIeSITeIIbHOCTH

MIPUHIUIIBI 1 METOABI
Toucka, cbopa u oopa-
0OTKM, aHalu3a U
CHHTe3a HH(popMaIn
JUTSL pEIICHUS TIPO-
OJIEMHBIX 337124 B CBO-
el mpodeccruoHampHON
JESITEIbHOCTH, JIOITYC-
Kasi 3HAYHUTEIIbHBIC
HETOYHOCTH U I10-
TPENTHOCTH

IIPUHIUIIBI 1 METOIBI
moucka, cbopa u oopa-
0OTKM, aHalIu3a U
CHHTe3a HH(popMaIn
JUTSL pELICHUS TIPO-
OJIEMHBIX 33124 B CBO-
el mpodeccruoHaTpHON
JEeSITeIBbHOCTH, JIOIYC-
Kasi He3HAYUTEIbHBIC
HETOYHOCTH

B cosepiueHcTBE yMe-
€T PUMEHATH IIPUH-
OUIIBI 1 ME€TOObI IIOHC-
Ka, coopa u 06pabdoT-
KW, aHaJIM3a ¥ CHHTE3a
wHpOpPMAIIHHU TS pe-
MICHUS TPOOIEMHBIX
3aj7a4 B cBOei npodec-
CHUOHAIILHOU JIESTEIb-
HOCTH




Konx xomme-
TEHIIUU

KO)I, HAaNMMCHOBAHHUC
UJIK

Kon u HaumeHoBanue pe-
3yJbTaTa 00y4eHHS O
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Kpurepun orieHnBaHus pe3yabTaTOB 00ydECHUS

1-2

3

4

5

Bnagets (YK-1.1 B1):
MPaKTUUECKUMH HaBbIKa-
MH BBIAEIEHNS 0a30BBIX
COCTaBIIIIOIINX pelrae-
MBIX 3a/1a9 B CBOCH TpO-
(heccroHaNMBHO EATEIh-
HOCTH

He Bnageer npaxTuue-
CKUMH HaBBIKAMH BbI-
JieTIeHus 0a30BBIX CO-
CTaBJIAIONINX pellae-

MBIX 337124 B CBOEH
npodecCHOHANBHOM
JIeSITEIIbHOCTH

Bnaneet mpaktuye-
CKHUMH HaBBIKAMH BbI-
neneHus 0a30BBIX CO-
CTaBIISIONINX pellac-

MBIX 3a1a4 B CBOEH

npodeccroHaNbHOI
JeATEILHOCTH, JIOMYC-

Kas psiIl OIMIHOOK

YBepeHHo BiageeT
NPaKTHYECKUMH HaBblI-
KaMH BbIJICTICHUS Oa-
30BBIX COCTaBIISIIOIINX
pelraeMbIX 337124 B
cBoelt mpodeccuo-
HaJbHOH IesTeNbHO-
CTH, JIOIyCcKas He3Ha-
YHTEJbHBIC OIIMOKH

B cosepiuencTse Bia-
JIeeT MPaKTUUECKUMU

HABLIKAMU BBIJIETIEHHS
0a30BBIX COCTABIISIO-

[IMX PEIIAeMBbIX 3a/1a4
B cBOei#t podeccno-

HAJBHOH JesATENbHO-

CTH

VK-1.2. Cucremarusu-
PYET U KPUTHYECKH aHa-
nu3upyeT uHHOPMAIHUIO,
MOJYYSHHYIO U3 Pa3HbIX
HCTOYHUKOB, B COOTBET-
CTBUU C TPEOOBAHUSIMU U

YCIIOBHSIMU 3a/1a4H

3nartp (YK-1.2 32):
[TpuHOMTIBI U METOABI CH-
CTEMHOTO MOJX0/Ia B pe-
IIEHUHU NPOOJIEMHBIX 3a-
Ja4

He 3Haet npuHIMIEL 1
METOAbI CUCTCMHOT'O
M0/JIX0/1a B PEIICHUN

MpOOJIEMHBIX 33134

JleMoHCTpHpYET OT-
JIeTIbHbIC 3HAHUS
NPUHITUIIOB U METOIOB
CHUCTEMHOTI'0 TIOAX0/1a B
pemeHny NpoOIeMHBIX
3a1ad

JleMoHCTpHpYET 10-
CTAaTOYHBIC 3HAHUS
HPUHITUIIOB U METOIOB
CHUCTEMHOTI'0 TIOAX0/1a B
pemeHnH NpoOIeMHBIX
3a1ad

JleMoHCTpHpYET HC-
YEePIbIBAIOIINE 3HAHUS
MPUHITUIIOB U METOIOB
CHUCTEMHOTI'0 TIOAX0/1a B
peneHnH IpoOIeMHBIX

3a1a4

Ymers (YK-1.2 V2): cu-
CTEeMaTU3UPOBATh U KpU-
THYECKH aHAIN3UPOBATh
pas3IyHbIe BapUaHTHI pe-
IMIeHUH TPOOIEMHBIX 3a-
Ja4q

He ymeer cucremaru-
3UpOBaTh U KPUTHYE-
CKH aHAIIM3HPOBAThH
pa3IHYHBIC BAPUAHTEI
peureHunit mpooeM-
HBIX 337134

YMeer cucreMarusu-
pOBaTh U KPUTHUECKH
aHaJIM3MPOBATh pas-
JIMYHBIC BAPHAHTHI
pemeHnii mpooIIeM-
HBIX 337134, IOMyCKas
3HAYMTEIIbHBIC HETOY-
HOCTH U MOTPELIHOCTH

YMeer cucreMarusu-
pOBaTh U KPUTHUECKH
aHaJIM3MPOBATh pas-
JIMYHBIC BAPHAHTHI
pemeHnii mpooIIeM-
HBIX 337134, OyCKasi
HE3HAYUTEINIbHBIC He-
TOYHOCTH

B cosepiueHcTBE yMe-
€T CUCTeMaTH3UPOBATh
1 KPUTHIECKHU aHaIH-
3MpOBaTh pa3InuHbIC
BapUaHTHI PEIICHNH
MpoOJIEMHBIX 3a/1a4

Bnagers (YK-1.2 B2):
MMPaKTUYCCKUMH HaBbIKa-
MH BBI60pa OIITUMAJIBHBIX
croco0OB pemnIeHus Ipo-
OJIEeMHBIX 33724 U pa3pa-
OOTKHM aJTOPUTMOB HX
peanuzanuu.

He Bnaneer npaktuue-
CKHUMMH HaBBIKaMHU BbI-
0opa ONTUMAITLHBIX
CIIOCOOOB pEIICHUS
MPOOJIEMHBIX 3a7a4 U
pa3paboTKH aNropuT-
MOB HX pcaiu3anu

Brnaneer npaktude-
CKHMHU HAaBbIKaAMU BbI-
6opa ONTUMATBHBIX
croco0oB pemnIeHuns
MpOOIEeMHBIX 3a/1a4 U
pa3paboTKH aNropuT-
MOB UX peaJii3aluH,
JIOIyCKast psiJ| OIIHOOK

YBepeHHO BrasieeT
MPaKTHYECKUMH HaBblI-
KaMH BBIOOpA OTITH-
MAaJIBHBIX CITIOCOO0B
pemeHns mpoOIeMHBIX
3a/1a4 u pa3paboTKu
AITOPUTMOB HX pPeaju-
3aIlH, JIOITyCKas He-
3HAYUTENbHBIC OIIHNO-
K1

B coBepmieHcTBe Bia-
JACCT NMPAKTUYCCKUMU
HaBBIKaMU BbIOOpa
OIITUMAJIBHBIX CITOCO-
60B permIeHus mpo-
OJIeMHBIX 3a7a4 U pa3-
pabOTKM anrOpUTMOB
nX peanu3anuu




Konx xomme-
TEHIIUU

KO)I, HAaNMMCHOBAHHUC
UJIK

Kon u HaumeHoBanue pe-
3yJbTaTa 00y4eHHS O
TUCLMILINHE

Kpurepun orieHnBaHus pe3yabTaTOB 00ydECHUS

1-2

3
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VYK-1.3. Ucnone3yet
METOJIMKH CHCTEMHOTO
HO/IX0/1a NIPH PEILCHUH

MOCTaBJICHHBIX 3a/1a4

3narts (YK-1.3 33): Bo3-
MOJKHBIC PEIICHUS MPO-
OJIEMHBIX 337124 U UX
NpaKTHYECKUE MOCIEe-
CTBUS

He 3naeT BO3MOKHbBIE

peIIeHHs MPOOICMHBIX

3a/1a4 U uX MpaKTHie-
CKHE IIOCJIEICTBUS

JemoHcTpupyer oT-
JIeNIbHBIC 3HAHUS BO3-
MOJKHBIX PELICHUN
MpoOJIEMHBIX 3a1a4 U
UX TIPaKTHYECKHE T0-
CIIC/ICTBHS

JemoncTpupyer no-
CTaTOYHBIC 3HAHUSA
BO3MOXKHBIX PEUICHUN
poOJIEMHBIX 3a1a4 1
MX TIPaKTUYECKHE TI0-
CIICICTBHSA

JleMoHCTpHpYET HC-
YepIBIBAIOIINE 3HAHUS
BO3MOYKHBIX PEUICHUN

npoOJIEMHBIX 33]a4 1
UX TPaKTHIECKHE TO0-

CIIEICTBHSA

VYwmers (VK-1.3 ¥3): ore-
HHUBATh MPAKTUYECKHE
MOCJIE/ICTBHS TIpe arae-
MBIX PELIEHU 3a1a4

He ymeer oneHuBaTh
MPaKTUIECKHUE TOCIIe -
CTBHSI IIpeJIaraeMbIX
peleHui 3ana4y

YMeeT olleHUBAThH
MPaKTUYECKHE MMOCIIE-
CTBUS IPEJIaraeMbIx
peuieHuii 3anad, 10-
MyCKasi 3HaYUTEIbHbIE
HETOYHOCTH H I10-
IPEUTHOCTH

YMeer onieHUBaThH
MIPaKTHIECCKIE TOCIIe -
CTBHS IIpeTaraeMbIX
pelIeHuit 3a1a4, 10-
mycKasi He3HAUUTEIb-
HbIE HETOUYHOCTH

B coBepieHcTBE yMe-
€T OLIEHUBATh NPAKTH-
YeCcKHe MOCIECACTBUS
MpeagaraéMpIx pere-
HUH 32729

Bnaners (YK-1.3 B3)
HaBBIKAMU ONPeIeIICHHs
NPaKTHYECKUX MOCIIEe-
CTBUH peulaeMblX IIPo-
OJIEMHBIX 3a1a4

He Bnageet HaBbIKaMHu

OTIpe/IeNICHHUS TTPAKTH-

YECKHUX IOCIICACTBUM

pemaemMsIx pobIeM-
HBIX 3a/1a4

Brnaneer HaBeIKamMu
oTpeieNIeHuUs TIPAKTH-
YECKHX ITOCJIEICTBUMN
pemaemMbIX mpobaeM-
HBIX 337124, JOMyCKas

psia omuoOoK

YBepeHHo BiageeT
HaBBIKaMU OIpezese-
HUA TPAKTUYICCKUX
MOCJIEICTBUH peliiae-
MBIX IPOOJIEMHBIX 3a-
J1ad, TOIycKasi He3Ha-
YUTEIHHBIC OITNOKH

B cosepiieHcTBE Bi1a-
JCCT HaBbIKaMH OIIpPC-
JIEJICHUS] TPaKTHIe-
CKHX IOCJIEICTBUH
pemaemMbIx mpodaeM-
HBIX 3aJa4

YK-2

YK-2.1. IlpoBogut aHa-
JIN3 TIOCTABJICHHOMN IIEIN
1 GOpMyIHpYeT COBO-
KyHHOCTB B3aMOCBS-
3aHHBIX 3a1a4, KOTOpBIe
HEOO0XOIUMO PEIINTh
IIUISL €€ TOCTYOKEHUS

3natb (YK-2.1 34): no-
CTaBJICHHBIC IIEIH U OXKHU-
JlaeMEbIe Pe3yIbTaThI pe-
LIEHMS 3a/1a4, 00eCIeun-
BaIOIIUX €€ JIOCTHKEHHE

He 3naer nocrasien-
HBIE LIEJIA U OKHJIae-
MBI€ Pe3yIbTaTHI pe-
LIEHHs 3a1a4, obecre-
YUBAIOIIUX €€ JOCTH-
JKEHNE

JleMOHCTpHpYET OT-
JIeJIbHbIE 3HAHUS I10-
CTaBJIEHHBIX LI€JIEH U
OKHJIAEMBIX PE3yIIbTa-
TOB peIllcHHs 3a/ad,
0o0ecIIeunBaroNnx €é
IIOCTH)KEHUE

JleMOHCTpHpPYET 10-
CTAaTOYHbIE 3HAHUSA
[IOCTaBJIEHHBIX LIEJIEH
M 0)KHJIAEMBIX PE3YIlb-
TATOB PEUICHUS 3a/1a4,
00ecIIeunBaronnx eé
JIOCTH)KEHUE

JleMOHCTpHpYET UC-
YEePIBIBAIOIINE 3HAHUS
[IOCTaBJIEHHBIX LIEJIEH
U 0XKHJIAEMBIX PE3YIlb-
TATOB PELICHHUS 3a/1a4,
00ecIIeunBaromx eé
JIIOCTH)KEHUE

VYmers (YK-2.1 V4):
OTIPEJICNIATH KPYT B3aHUMO-
CBSI3aHHBIX 33/1a4 B paM-
KaX JOCTHXKCHHUS IIOCTaB-
JICHHOM eI

He ymeer onpenensars
KpYT B3aMMOCBSI3aH-
HBIX 3a]]a4 B paMKax
JIOCTIDKEHUS IIOCTaB-

JIEHHOH IEJTA

YMeer onpenensits
KpYT B3aUMOCBSI3aH-
HBIX 3a/1a4 B paMKax
JOCTHXKCHHUS ITOCTAB-
JIEHHOM e, JI01ycC-

Kas 3HaUUTENbHbIE

HETOYHOCTH U IO-
IPEIIHOCTH

YMeer onpenensits
KpYT B3aUMOCBSI3aH-
HBIX 3a/1a4 B paMKax
JOCTHXKCHHUS ITOCTAB-
JIEHHOM e, J0IycC-
Kas He3HAYUTEIbHbIE

HETOYHOCTHU

B coBepiueHcTBE yMe-
€T OMpeNesATh KPyT
B3aMMOCBSI3aHHBIX
3a/1a4 B paMKax Ji0-
CTIDKEHUS IOCTaBJICH-
HOM 11e)1




Konx xomme-
TEHIIUU

KO)I, HAaNMMCHOBAHHUC
UJIK
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Braagets (YK-2.1 B4):
NpPaKTHYCCKUMHU HaBbIKa-
MH OTpe/IeTICHHS Kpyra
3a/1a4 B paAMKaXx IIOCTaB-
JICHHO# IIEITH, UCXO/IS U3
IEHCTBYIOIIHX IPABOBBIX
HOPM, UMEIOLIUXCS PECYp-
COB U OTPaHUYCHUIA.

He Bnageer npaxTuue-
CKHUMU HaBbIKaMU
OTIpeieNIeHus Kpyra
3aja4d B paMKax Io-
CTaBJICHHOM LIeNH, UC-
X0/ M3 JEUCTBYIOIINX
MPaBOBBIX HOPM, MMe-
IOIINXCS PECYPCOB U
OrpaHUyYEHUI

Bnaneet mpaktuye-
CKHUMH HaBBIKAMH
OTIpEeNIeNICHUs Kpyra
3a7a4 B paMKax Io-
CTaBJIEHHOM 1€, UC-
XOJIsl U3 ICHCTBYIOIINX
MPABOBBIX HOPM, HMe-
OIIUXCS PECYPCOB H
OrpaHHYCHHUIA, 10MyC-
Kas psiIl OIMIHOOK

YBepeHHo BiageeT
MPaKTUYECKUMH HaBbI-
KaMH OTpeiesIeHuUs
Kpyra 3ajja4 B paMKax
TTOCTaBJICHHOU IICTTH,
UCXO[IS U3 IEHCTBYIO-
IIUX TIPABOBBIX HOPM,
AMEIOIIUXCS PECypCOB
1 OTpaHWYCHUH, J10-
IMycKast He3HAYUTEIb-
HBIC OITHOKH

B cosepiuencTse Bia-
JIeeT MPAKTUIECKUMHU
HaBbIKaMU OIpeee-
HUS Kpyra 3a7ad B
paMKax IOCTaBICHHOMH
LENN, UCXOAS U3 AeH-
CTBYIOIIHNX IPAaBOBBIX
HOPM, HMEIOIIHAXCS
PECYpPCOB U OTpaHU4e-
HUH

YK-2.2. Beibupaer on-
TUMAJBHBIN crIOco0 pe-
IIEHWS 33/1a4, HCXOJIS U3
MMEIOIINXCS] PECYPCOB U
OrpaHUYEHUH

3nats (YK-2.2 35): kax
BBIOMPATh ONTUMAaJIbHBIN
croco0 penieHus 3auad,
UCcxXoada U3 UMCHIIUXCA
PECypCOB U OrpaHUYuEHHN

He 3naer xak BBIOU-
paTh ONTUMAaJIbHBIN
croco0 perieHus 3a-
Jlad, UCXOAs U3 UMe-
JOIIUXCS] PECYPCOB H
OorpaHUyYeHUi

JemoHcTpupyer oT-
JIeTIbHbIE 3HAHUS O
BBIOOPE ONTUMAIILHOTO
crioco0a pemeHus 3a-
Jlay, UCXOJIsl U3 UMe-
IOIINXCS] PECYPCOB H
OrpaHUYEHUI

JemoncTpupyer no-
CTAaTOYHBIC 3HAHUA O
BBIOOPE ONTUMAIILHOTO
crocoba pelieHus 3a-
Jad, UCXoad U3 uMe-
IOIINXCS] PECYPCOB U
OTpaHUYEHUH, pecyp-
CBl M OTPaHUYCHHS

JemoHcTpUpyeT uc-
YepIbIBAIOIINE 3HAHUS
0 BBIOOpE ONTHMAaJTb-
HOTO crioco0a perre-
HUS 33/1a4, HCXOJISl U3
MMEIOIINXCS] PECYPCOB
U OTpaHHYCHHH, pe-
CYpCHI B OTPaHUYCHUS

Ywumets (YK-2.2 V5): BbI-
OUpaTh ONTUMATIBHBIN
Croco0 pelieHus 3a/1a4,
HCXOIS M3 UMEIOIIIMXCSI
PEeCypcoB U OrpaHUYCHUM

He ymeer BeiOupaTh
OIITUMAJILHBIN CII0CO0
pelieHus 3a1ay, ucxo-

JIS1 U3 UMEIOIIUXCS
PECyYpcoB U OrpaHuye-
HUH

YMeeT BEIOMpaTh On-
TUMaJIBHBIN c1IOCO0
peleHus 3a1a4, UCXo-
JIs1 U3 UMEIOIINXCS
PECYPCOB M OTpaHuye-
HUMH, JOIyCKas 3HaYu-
T€JIbHbIE HETOYHOCTU U
NIOTPEIIHOCTH

YMeeT BEIOMpaTh On-
TUMaJIBHBIN c1IOCO0
peleHus 3a1a4, UCXo-
JIs1 U3 UMEIOIINXCS
PECYPCOB M OTpaHuye-
HUH, I0IyCKas HE3Ha-
YUTCIBbHBIC HCTOYHO-
CTn

B coBepmieHcTBe yme-
€T BBIOMpaTh ONTH-
MaJIBHBIH c1ocob pe-
LIEHUs 33134, UCXOAS
U3 UMEIOLUXCS PECyp-
COB Y OIPaHUYEHUH,
peCypcChl U OrpaHuye-
HUS
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Briagets (YK-2.2 B5):
HaBBIKaMU BBIOOpA OITH-
MaJIbHOTO CrIoco0a pere-
HUSA 337124, HCXOS U3
MMEIOIINXCS] PECYPCOB U
OrpaHUyYEeHUI

He Brnaneet HaBbIKaMu

BBIOUpPATh ONTHMAIb-

HBIH cIIOCO0 peneHus
3aja4, UCXOAS U3

MMEIOIINXCST PECYPCOB
U OrpaHUYEHUi

Brnaneer HaBbIKaMU
BBIOMPATh ONTHMAIb-
HBI CTIOCO0 peleHus

3a7a4, UCXOAs U3
HMEIOIINXCS PECYPCOB

W OTpaHMYEHUH, pe-
CYpPCHI ¥ OTPaHUYCHUS,
JIOIyCKast psiJ OIIHOOK

YBepeHHo BiageeT
HaBBIKAMH BBIOUPATH
OITUMAJBLHEIN CII0CO0
pelieHust 3a1a4, UCXO0-

I U3 UIMEIOLIUXCS
PeCypcoB U orpaHuue-
HUIA, peCypChl 1 Orpa-

HUYCHUS, OMyCKast

HE3HAYUTENbHBIE
OIINOKH

B cosepiuencTse Bia-
JIceT HABBIKAMU BBHIOH-
paTh ONTUMAIILHBIN
croco0 penieHus 3a-
Jlad, MCXOIIs U3 UMe-
FOIIIXCS PECYPCOB H
OTpaHWUYCHUH, pecyp-
CBHI 1 OTPAaHUICHUS

OIIK-1

OIIK-1.1. BeigaBaseT u
knaccuduuupyer pusm-
YECKHE U XUMUYECKHE
MIPOLIECCHI, IPOTEKAIO-
e Ha 00BEeKTe Mpo-
(heccroHambHOM J1es1-
TEJIBHOCTH.

3natb: (OI1K-1.1 36)
($yHnaMeHTaIbHbIE
TIOHSTHUS, 3aKOHBI U
TEOPUH KIJIACCUYECKON U
COBpPEMEHHOU (H3HKH,
OCHOBHbIE (hu3nUecKHe
SIBIICHUS U X MECTO B
WHXECHEPHOH MPaKTHKE MO0
U3YYCHUIO MUHEPaIbHO-
CBIPHEBOH 0a3bI

He 3naer dbyHaameH-
TaJIbHbIE TIOHSTHS,
3aKOHBI U TEOPUU
KJIACCUYECKOU U CO-
BpPEMEHHOH (3K,
OCHOBHbIE (hU3NUECKHE
SIBTICHUS X IX MECTO B
WH)KCHEPHO! NPaKTHKE
10 U3y4YEHHIO MUHE-
panbHO-CHIPBEBOH Oa-
361

YacTuuHO 3HaeT QyH-
JIaMEHTAJIbHbIE TTOHS-
THSI, 3AKOHBI  TEOPUH
KIIACCUYECKOH M CO-
BpEMEHHOU (QH3HKH,
OCHOBHBIE (pU3HUECKHE
SIBIICHUS U X MECTO B
WHKEeHEPHO! NpaKTHKe
10 U3YYEHHIO MHHE-
palbHO-CBIPBEBOH Oa-
3Bl

OOHapyXuBaeT nocTa-
TOYHOE 3HaHue QyH-
JTAMEHTAJbHBIX TTOHS-
TUH, 3aKOHOB U TEOPUU
KIIACCUYECKOH H CO-
BpEMEHHOU (QH3HKH,
OCHOBHBIE (hr3HUecKue
SIBIICHUS U UX MECTO B
HWH)KEHEPHOU IPaKTUKe
0 U3YYEHHUIO MUHE-
palbHO-CBHIPBEBOH Oa-
3b1

OO0HapyXHUBaeT riryoo-
KO€, TI0JTHOE 3HAHHE

(G yHIaMeHTaIbHBIX
TOHSITUH, 3aKOHOB U
TEOPUU KIIACCUYECKOU
U COBPEMEHHOM (u3u-
K1, OCHOBHBIE (puznye-
CKHE SIBJICHHS U UX
MECTO B MH)KEHEPHO
MPaKTHKE MO0 U3yde-
HHUIO MHUHEPAIBHO-
CBIPBEBOM 0a3bI
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Yumers:(OIIK-1.1 V6)
UCIIONB30BaTh
UMeEIoIIUeCs 3HaHUS
MaTEeMaTHYECKOTO
onucaHus HU3HIECKUX
SIBIICHUH U BBIIOTHATH
HEOOXOIUMBIE
npeoOpa3oBaHMs I
ONHKCaHMA MPOCTEHIINX
MEXaHUYECKHUX,
3JIeKTPOMAarHUTHBIX U
ONTUYECKUX YCTPOUCTB U
CHUCTEM, IPUMEHAEMBIX
IpY U3y4eHUU
MUHEPAIbHO-ChIPbEBOI
0as3bl.

He ymeer ucnons3o-
BaTh UMEIOIINECS 3Ha-
HUSI MATEMaTHYECKOTO
onucaHus GU3HIECKUX
SIBTICHUH U BBITIOJIHSTH
HE00XOIUMBIE TIPE0s-
pa30BaHMs JUIS OIHCa-
HUSI IPOCTEHIINX Me-
XaHUYECKHX, 3IIEKTPO-
MarHUTHBIX ¥ ONTHYE-
CKHX YCTPOMCTB U CH-
CTEM, IPUMEHSIEMBIX
MIPY M3YYEHUU MUHE-
palibHO-CHIPbEBOM Oa-
3BL.

YactuyHo ymeer uc-
10JIb30BaTh UMEIOLIU-
€Csl 3HaHUSA MaTeMaTH-
YECKOT'O ONUCAHUS
($U3NIeCKUX SIBICHUN
1 BBITIOJHSTH HEOOXO-
TUMBIE TIpeoOpa3oBa-
HUS AJI1 ONMCaHUS
MPOCTEHIINX MEXAHU-
YECKUX, MIEKTpoMar-
HUTHBIX M OINTHYECKUX
YCTPOMCTB U CUCTEM,
MIPUMEHSIEMbIX TIPU
HU3Y4EHUU MUHEDPAIIb-
HO-CHIpbEBOH 0a3bl.

YMeeT ucnonb30BaTh
HAMEIOIINECS 3HAHUS
MaTeMaTHYECKOTO
onucaHus HU3NICCKUX
SIBJIECHMH U BBITTOJIHATH
HEOOXOIUMBIE TIPE00-
pa3oBaHUs IS OTIHCA-
HUS IPOCTEHIITIX Me-
XaHWYIECKUX, DIEKTPO-
MarduTHBIX U OITHYE-
CKHUX YCTPOMHCTB U CH-
CTEeM, IPUMCHSIEMBIX
MIPY U3yYCHUH MUHE-
paJIbHO-CBIPbEBOIt Oa-
3bI, HO JIOIIYCKAaET Psijl
HE3HAYMTENILHBIX
OIHUOOK NP

YMeeT npaBUibHO
UCTIONB30BaTh UMEIO-
1Mecs 3HaHUA Mate-
MaTHYECKOI'0 OITUCaA-
HUS PU3UYCCKUX SB-
JICHUH 1 BBITIOJHATH
HEOO0XOIUMBIE TIPEO0-
pa3oBaHUs AT OIHCa-
HUS IPOCTEHIITIX Me-
XaHUYIECKHX, DIIEKTPO-
MAarHUTHBIX U OITHYC-
CKHUX YCTPOMHCTB U CH-
CTEM, IIPUMEHEMBIX
NPY U3YYEHUU MUHE-
panbHO-CBHIPHEBOI Oa-
35

Bumagets: (OIIK-1.1 B6)
HaBBIKAMHU ITOCTAaHOBKH U
BBITIOJTHEHHS (PU3UYECKOTO
IKCIIEPHMEHTA U
00paboTKH ero
pEe3yJIbTATOB.

He Bnaneer HaBbIKaMu
TIOCTaHOBKH U BBITOJI-
HeHus puzndeckoro
9KCTIEpUMEHTa U 00pa-
00TKHM ero pe3yibTa-
TOB.

YacTH4HO BlIajieeT
HaBBIKAMH ITOCTaHOBKH
Y BBITIOJTHEHUS (DH3H-
YECKOT0 IKCIIEPUMEHTA
1 00paboTKH ero pe-
3yJbTaTOB.

Xopoulo Biajaeer
HaBBIKAMHU TIOCTAaHOBKH
1 BBINTOJTHEHUS (PU3U-
YECKOT0 HKCIIEPUMEHTA
1 00paboTKH ero pe-
3yJIbTaTOB.

B coBepuieHcTBE Blla-
JIeeT HABBIKAMH I10-
CTQHOBKH H BBITIOJTHE-
HUS PU3NYECKOTO IKC-
nepuMeHTa 1 00paboT-
KU €ro pe3y/IbTaToB.

OIIK-1

OIIK-1.3. Hcnonn3yer
0a3oBbIe (U3HUIECKUE
3aKOHBI 11 PCHICHUA

3a/1a4 MpoQeCCHOHATb-

HOH JeATEIbHOCTH.

3natb:(OI1K-1.3 37) me-
TObI (PU3UKO-
MaTeMaTHYECKOTO aHaIHN3a
Pe3yabTaTOB, MOIYIaEMBIX
MIPY PEIICHUH KOHKPET-
HBIX 3374

He 3naer meronst ¢u-
3HKO-
MaAaTEMaTUYCCKOI'O
aHaAJIN3a Pe3yNIbTaTOB,
MOJy4aeMbIX IIPU pe-
INEHNUU KOHKPETHBIX
3a1a4

YacTUYHO 3HAET METO-
JIBI (PU3HKO-
MaTEeMaTHIECKOrO
aHalu3a pe3yJabTaToB,
M0JTy4aeMbIX MpHU pe-
IEHUU KOHKPETHBIX
3aJ1a4

OO6HapyXHBaeT J10cTa-
TOYHOE 3HaHUE METO-
JI0B (pU3UKO-
MATEMATUYCCKOI'O
aHaJIN3a Pe3y/IbTaToB,
MOJTy4aeMbIX [PHU pe-
IIEHUH KOH-KPETHBIX
3a1a4

OG6HapyXuBaet riry6o-
Ko€, MOJTHOE 3HAHNE
METOJIOB (PU3UKO-
MAaTEMAaTHYCCKOTI' O
aHaJN3a pe3yIbTaToB,
MOJIy9YaeMBbIX TPH pe-
IICHUU KOH-KPETHBIX
3a1ad




Kon u HaumeHoBanue pe-

Kpurepun orieHnBaHus pe3yabTaTOB 00ydECHUS

Kon xomre- Kon, nHaumeHnoBanue
3yJbTaTa 00y4eHHS O
TESHIUU MK
IUCLUIIINHE 1-2 3 4 5
Ymern:(OI1K-1.3 V7) YMeeT npuHUMATh
MPUHUMAThH HAyYHO 000C- He VMCET IIDHHIMATE YacTHYHO yMEeT MpH- | HaydyHO OOOCHOBAaHHBIC | YMEET MPaBHIBHO
HOBaHHbBIE y P HUMAaTh HAYYHO 000C- | pelieHus B 0071acTH MPUHUMATH HAYYHO
HAyYHO 00OCHOBaHHbBIE
peleHus B 00JIacTH CH- HOBaHHbIE CHUCTEMHOT'O aHali3a U | 0OOCHOBaHHEIC
pelieHust B 001acTH
CTEMHOTO aHAIlN3a 1 aB- pemieHus B 001acTi aBTOMATHYECKOTO pemieHus B 001acTi
CHCTEMHOTO aHaJH3a U
TOMAaTHIECKOTO yIIpaBIe- CHCTEMHOT'O aHaJIM3a U | YIpaBJICHHSI Ha OCHOBE | CHCTEMHOTO aHAJIHN3a U
. ABTOMATHYECKOTO .
HUS HAa OCHOBE 3HAHHN aBTOMATHYECKOTO 3HaHUH MPOQUITEHBIX aBTOMAaTHYECKOTO
YIpaBJICHUS Ha OCHOBE
MpOUIBHBIX Pa3/IeioB SHAHMH TPOGHITHHBIX YIpaBJICHUS Ha OCHOBE | pasnenioB Gpu3mKH, HO YIpaBJICHUS Ha OCHOBE
(uzukn a3/:[en013p(1)1/131/11<1/1 3HaHUH MPOPUITEHBIX JIOITyCKAeT Psill He3HA- | 3HAHWHN MPOQHUIBHBIX
P pa3znenoB GU3NKA YUTETHHBIX OMIHOOK pa3znenoB GpU3NKA
Brnaners: (OIIK-1.3 B7) He Bnaneer naBeikamu | YacTtuuHo Biazeer Xopoulo Biraneer B cosepiueHcTBE Bi1a-
HaBbIKaMU TIPUMEHEHUS TIPUMEHEHHSI OCHOB- HaBbIKaMU TIPUMEHe- HaBbIKaMU TIpUMEHe- JleeT HaBBbIKAMHU TPH-
OCHOBHBIX HBIX HUSI OCHOBHBIX HUSI OCHOBHBIX MEHEHUSI OCHOBHBIX
METOIOB (hHU3UKO- METOIOB (PH3HKO- METOJI0B (PU3UKO- METOJI0B (PU3UKO- METOJI0B (hU3UKO-
MaTeMaTHIECKOTO MaTeMaTHYECKOTO MaTeMaTHIeCKOTO MaTeMaTHIeCKOTO MaTeMaTH4eCKOTO
aHaM3a Jisl perieHus aHaNM3a JUIsl pelIeHus | aHaIM3a JUIsl pElICHNus | aHalW3a JUIs PelIeHUsT | aHaiu3a Ui PelieHus
KOHKPETHBIX €CTECTBEH- KOHKPETHBIX eCTe- KOHKPETHBIX eCTe- KOHKPETHBIX eCTe- KOHKPETHBIX eCTe-
HOHAYYHBIX 33724 CTBCHHOHAYYHBIX 3a- CTBCHHOHAYYHBIX 3a- CTBCHHOHAYYHBIX 3a- CTBCHHOHAYYHBIX 3a-
Aa4d Jad Ja4q aaq
Oo6HnapyxwuBaet nocra- | OOHapy)HUBaeT ray0o-
He 3naer metons! Be- YacTHYHO 3HACT METO-
3nats: (OITK-1.5 38) TOY-HOE 3HAHUE METO- | KO€, IOJIHOE 3HAHHE
POSITHOCTHO- JTBI BEPOSITHOCTHO-
METOBI BEPOSITHOCTHO- JIOB BEPOSITHOCTHO- METOJIOB BEPOSTHOCT-
CTaTUCTHYECKOTO aHa- | CTATHCTHYECKOTO aHa-
OIIK-1.5. Ob6pabarsiBa- | CTaTHCTUYECKOTO aHAIIU3A sa a CTaTUCTUYECKOI'O aHa- | HO-CTaTUCTHUYECKOIO
€T pacyeTHbIEC U IKCIIe- nm3a aHanm3a
OIK-1 pUMEHTAIIbHBIE TaHHBIC YMeeT aHAIM3UpOBATh

BEPOSATHOCTHO-
CTaTHCTHYECKIMH METO-
JaMu.

Ymers:(OI1K-1.5 V8)
MPUMEHSTH BEPOSITHOCTHO-
CTATHCTHYECKUE METO/IbI

He ymeer npumeHsTh
BEPOSATHOCTHO-
CTaTUCTHYECKHE METO-
b

YacTuyHO ymeeT npu-
MEHSTb BEPOSTHOCTHO-
CTaTUCTHUYECKUE METO-

TTBI

U IIPUMEHATH BEPOAT-
HOCTHO-
CTaTUCTUYCCKUEC MCTO-
ZIBI, HO JOITyCKAET P
HE3HAYMTENbHBIX
oHInOoK

YMeeT npaBUiIbHO
MIPUMEHSTH BEPOST-
HOCTHO-
CTaTHCTHYECKHE METO-
bl
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Braagets: (OIIK-1.5 BY) B cosepiieHcTBe Bia-
He Bnaneer npaktuue- | YacTuuHo Brajgeer Xopoliio BiIageer
MNPaKTHYECKUMHU JIeeT MPaKTUIECKUMU
CKHMH HABBIKAMHU H MPAKTHYECKUMU HaBbI- | MPAaKTHYCCKUMH HABBI-

HaBBIKAMU M CPEJICTBAMHU HaBBIKAMH H CPE/I-
Cpe/ICTBaMH OIIpeie- KaMH U CpPeICTBaMU KaMH U CpeACTBaMU

orpezieIeHus CTBaMHU OIIPEEIICHUS
JICHUS XapaKTEPUCTUK | ONpEeJeNIeHNs XapaKkTe- | ONpeIeICHHUs XapaKTe-

XapaKTePUCTUK XapaKTEePUCTHUK HH3H-

(hM3NIECKUX SBICHUHA U
MPOIIECCOB HA OCHOBE
pacyéTHoro
(3KCTIepHMEHTAIILHOTO)
HCCIICIOBaHUA U
00paboTKU pe3yIbTaTOB
JKCIIEPUMEHTA

(bu3HUIeCKNX SBICHUN
1 TIPOIIECCOB HA OCHO-
B€ pacu€THOro (dKCIIe-
PUMEHTAJIBHOTO) MC-
clleloBaHMs U o0pa-
0OTKH pe3yIbTaTOB
SKCIepUMEHTa

PHCTHK DU3UUECKHUX
SIBJICHUI U MTPOIIECCOB
Ha OCHOBE PacyEéTHOro
(3KCTIepUMEHTAIHHOTO)
ucciaeq0BaHus 1 00pa-
OOTKH Pe3yJIbTaTOB
9KCIICPUMECHTA

PHUCTHK (DU3UUECKHUX
SIBJICHUI U MTPOIIECCOB
Ha OCHOBE PacyEéTHOIO
(3KCTIepUMEHTAIHHOTO)
uccrea0BaHus 1 00pa-
OOTKH Pe3yJIbTaTOB
IKCIICPUMECHTA

YeCKUX SABJIEHUH U
MPOLIECCOB HA OCHOBE
pac4érHoro (3Kcrepu-
MEHTaJIBHOTO0) HCCIIe-
IIOBaHUS 1 00pabOTKH
Pe3yIbTATOB IKCIICPU-
MEHTAa

KAPTA

00ecne4eHHOCTH IM CHUILINHBI Y4eOHO0# M Y4eOHO-MeTOANYeCKOi JTuTepaTypoit

Juciunnuna: dusnka
Kon, nampasnenue noarorosku: 21.03.01 Hedrerazosoe neno
Hamnpasnennocts (mpoduis):

[Tpunoxenue 2




Bypenue He(TSHBIX U Ta30BBIX CKBAKUH

[IpoekTupoBanme, COOPYKEHUE U IKCILTyaTaIus HEPTETra30TPAHCIIOPTHBIX CUCTEM

DKcIuTyaTtanus ¥ 00CIy)KHBaHUE 00BbEKTOB TOOBIUM ra3a, ra30KOHACHCATA U TIOJ3EMHBIX XPaHHIIHIIL
DKcruTyatanus U 00CIyKUBaHUE 00BEKTOB OOBIUM HEDTH

DKcIuTyaTanus ¥ 00CIy)KHBaHUE TEXHOJIOTHYECKIX 00BEKTOB HE(PTEra3oBoro mpomu3BoICTBa

Kontunrenr o0y4a- | OGecrniedeHHOCT 00y-

Kon-Bo 5Kk3eMIuIs- |  IOMIMXCS, HCIOMb- YaIOIIUXCS JINTEPaTy-
poB B bIIK 3YIOIIUX YKa3aHHYIO pox,

JUTEpaTypy %

Hazpanue yue6HOTO, yueOHO-METOINYECKOTO U3/1a-
HU,
aBTOP, U3AATENBCTBO, BU U3JaHUS, TOJ U3IaHUS

No

/o

Hanuuue >nek-
TPOHHOI'O BapHaH-

ta B ObC
(+-)

1 Tpopumosa, Taucus UBanoBHa.

Kypc dusuku [Tekcr] : yueOHoe mocoOue ams uH-
KEHEPHO-TEXHUUYECKHX crienuanbHocTeii By3oB / T. 100 30 100
. Tpodumosa. - 18-e uzn., crep. - Mocksa : Akaje-
mus, 2010. - 558 c.

2 ABopcknii, bopuc Muxainosud. CripaBOYHHK 110
¢du3nKe ISl MHKEHEPOB U CTYACHTOB BYy30B [ Tekcr] :
cnpaBouHoe u3z. /b. M. SIBopckuit, A. A. [letnad, A. 58 30 100
K. JIe6enes. - 8-e u3n., nmepepad. u uchp. - M. :
OHUKC : Mup u Obpazoanue, 2006. - 1056 c.

3 Tpodumona, Tauncus UBanosBua. Kypc puzuxu.
3anaum u pemenus [Tekcr] : yueOHoe mocoOue st
CTY/ZICHTOB BBICIIUX TEXHUYECKUX YUEOHBIX 3aBeie- 292 30 100
Huit / T. U. Tpopumona, A. B. ®upcos. - Mocksa :
Axanemus, 2004. - 592 c.

4 Tpodumona, Tancus IBanosHa.

COopHUK 3a/1a4 110 Kypcy PU3UKU C PELICHUSIMU
[Tekct] : yuebHOE TOCOOHE TSI CTY/IEHTOB BY30B / 473 30 100
T. U. Tpodpumoga. - 8-e u3z., mepepad. - M. : Bric-
mas mkoia, 2007. - 592 c.

5 YemeszoBa, Kcenusi CepreeBna. ®usuka [ Tekcr :
DNeKTpOHHBIH pecypc] : yuebHoe mocobue. Y. 1. 36+DP* 30 100
MexaHnuka, koneOaHusi 1 BOJHbL. MosekynspHas Qu-




3uka u TepmoauHamuka / K. C. Yemesona ; TromI H-
I'Y. - Tromens : TromI'HI'Y, 2012. - 124 c.
.OnekTponHas oubiamoreka TUY.

YemesoBa, Kcenuss CepreeBna.

®usuka [Teker : DnekTpoHHBIH pecypc] : yueOHoe
nocobue. Y. 2. Dnexkrpocraruka. [locTosSHHBIN TOK.
Onekrpomarnetusm / K. C. Uemesona, C. A. Ilomosa,
T. E. HleBunna ; TromI'HI'Y. - Tromens : Troml H-
'y, 2015.-176 c.

OnexkTponHas oubmmoreka TUY.

15+0p*

30

100

Mexanuka. COopHUK 3a1aHu# MO (U3HKE : yueOHOe
nocobue /

9. T'. HeB3oposa, /1. ®. Hepanosckuii, B. ®. HoBu-
koB, H. . Bepnan ; mox obur.pen. B. @. HoBukosa.
— Tromens : TroM['HI'Y, 2014. — 128 ¢. Daek-
TpoHHas 6ubanoreka TNY.

39+0p*

30

100

HoBukos, B.®. COopHUK 3a1aHuil 110 (pu3uKe.
DNEeKTPOCTAaTHKA, TOCTOSIHHBIN 3JIEKTPUUYECKUN TOK,
MarHeTusM: yueoHoe nocobue / B.®. Hosukos, 2.1
Heg3zopoga, /I.®. Hepagosckuii. — TromeHb:
TioM['HI'Y, 2011. — 122 c. DnexTpoHHas 6u0amnoTe-
ka TY.

36+0P*

30

100

PDu3nyeckuil NpakTukyMm. BoiiHoBasi onTuka.
KBanroBas ¢pusuka [Tekct] : yuebHOE mocodue /
coct. I'. H. ®emroxkuna, H. I1. McakoBa / mox oOmeit
penakuuei B. @. HoBukoBa. — Ttomens: TroM[ HI'Y,
2010. — 96 c. DnexTponHas 6ubimorexka TUY.

14+0P*

30

100

10

®enopos, b.B. DnexrpudectBo: yuedHOe mocodue /
b.B. ®enopos, C.A. [lonosa, A.M. UexyHosa. — Tto-
Menb: TUY, 2021. — 93 ¢. DnexkTpoHHast OnOIMOTEKA
TNy

20+DP*

30

100
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Hepanosckuii, C.M. Kynak u ap. — TromeHb.
TioM[HI'Y, 2011. — 84 c. DnekTpoHHas 6ubIroTeKa
TUY.
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