MMHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAIN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUpEKICHNE
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dopma 00yueHust ouHasg

Cankr-IlerepOypr 2020 r.



Jluct cornmacoBanus paboueit mporpaMMbl AUCHUTUINHBI

ITporpammy cocrtaBuii(a)

JO1I., K. ¢.-M. H., JIOII. W H.IT.JTaBpoBCKas

JAOJKHOCTB, y4. CTCIICHb, 3BAHUE OoANHCH, JaTa WHUOHAJIbI, ¢)aMI/IJ'II/I§I

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsl Ne 3

22.05.2020 r, mpoTtokoxn Ne 14

3aBenyromnuii kageapoit Ne 3

npod.,1.T.H.,mpod. - _ A.B. KonbLib11oB

JAOJKHOCTB, yY4. CTCIIEHD, 3BaAaHUE NOJANHCH, JaTa HWHUAOHAJIBI, (baMI/I.TII/[}I

OterctBennbiit 32 OIT 27.03.05(02)

JIo11.,K.T.H.,JIO1I. ' M.C. CmupHoBa

JOJDKHOCTD, y4. CTCIICHb, 3BAHUE MO CH, JaTa WHHIHAJIBI, (I)aMI/UII/Iﬂ

3amecTHTeNb JUPEKTOpa MHCTUTYTA (iekaHa pakynbTeTa) Ne GITTU no Mmetoaudeckoii padore

=

JIo11.,K.T.H.,JIO1I. " B.A. Tl'omy6xoB

JOJDKHOCTD, Y4. CTCIICHb, 3BAHUEC IIOANHUCh, AaTa HWHHALOHUAIIBI, (baMI/IJ'II/ISI



AHHOTALIUA

Jucuuminza «®@u3nka» BXOAUT B 0a30BYI0 4acTh 00pa30BaTEIbHON IIPOrpaMMbl IOATOTOBKU
obyuaronuxcsi mo Hanpasienuio 27.03.05 «/HHOBaTHMKa» HampaBIeHHOCTh «VHHOBaIUU W
yIpaBJIEHUE UHTEIJICKTYAIbHOW COOCTBEHHOCTBIOY. [lucuuiumna peanusyercs Kadeapoit Ne3.

Jucnuninza HaueneHa Ha GopMHpOBaHHE Y BBITYCKHUKA

o0mIenmpodecCHOHATBHBIX KOMITETESHITHH:

OIIK-7 «crocoOHOCTh MPUMEHSTh 3HAHUSI MATEMAaTUKH, (U3UKU U €CTECTBO3HAHUSA, XUMUHU U
MaTepHaJOBECHNUS, TEOPUH YIpaBICHUs M WH(POPMALMOHHBIE TEXHOJIOTMH B HHHOBAIIMOHHOMN
JEATEIbHOCTH.

Copneprxanue JUCHUIUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOiieMaMu oOmiei
bu3uKu.

[IpenogaBanye TUCHUIUIMHBI [IPEIyCMAaTPUBAET clieAyrouue GopMbl OpraHu3auu y4eOHOro
nporiecca: JICKIUH, J1abopaTopHble pabOTHI, MPAKTUYECKHE 3aHSATHS, CaMOCTOSTENIbHas pabora
CTYyJIEHTAa, KOHCYJIbTALINH.

[IporpamMmoil IUCUMIUIMHBI MOPEAYCMOTPEHBI CIEAYIOIMIME BHUIbI KOHTPOJIS: TEKYIIUH
KOHTPOJIb YCIIEBa€MOCTH, MPOMEXKYTOUYHas aTTectanus B (popme mnuddepeHnnanbHOro 3adera u
HK3aMEHa.

OO61mas TpyA0€MKOCTh OCBOSHUS AUCLHUILIMHBI COCTABIISET 8 3a4eTHBIX eUHUIL, 288 4acoB.
SI3bIK 00yUYeHUs IO JUCHUILTUHE «PYCCKUI».



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Heau npenogaBaHusi JMCHUILIMHBI
-[I0JIy4YEHHE CTYJACHTaMH HEOOXOJMMbIX 3HAaHUI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-[Ipe/ICTaBICHHE BO3MOKHOCTH CTY/I€HTaM Pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKH B M3MEPEHUSIX,
BBIYUCIICHUIX U 00paboTKe pe3yabTaTOB U3MEPCHUIA;
-CO3/IaHMe TOJIePKUBAIOIEH 00pa30BaTEIbHON CPE/Ibl MPETIOIaBaHUs ISl OCBOCHHS TEXHUYECKUX
JTVCLIATUIHH.

1.2. IlepeyeHb MUIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHs MO AUCHUILINHE, COOTHECEHHBIX €
IVIAHUPYeMbIMH pe3yJibTaTaMu ocBoeHusi OI1

B pesynbTare OCBOEHHMS JAMCUUIUIMHBI OOydaroumuiics JODKEH 00JanaTh — ClEAYIOLIMMU
KOMIIETECHIUSIMHU:
OIIK-7 «crnocoOHOCTh NMPUMEHATh 3HAHWSI MaTEeMAaTUKH, (U3MKU U €CTECTBO3HAHMSA, XUMHUHU U
MaTepHaJIOBEICHHUS, TEOPUH YIPaBICHUs M WH(POPMALMOHHBIE TEXHOJIOTMH B HHHOBAIIMOHHOMN
JESATEIIBHOCTU:
3HaTh — OCHOBHbIE (PU3UUYECKUE 3aKOHBI, METO/Ibl UCCIIEIOBAaHUS U U3MEPEHUI;
YMETh - IPUMEHSTh 3HaHUS JUUIsl pelieHus! TPo(ecCUOHANIBHBIX 3a/1a4;
BJIAJICTh HAaBBIKAMH MHCTPYMEHTAJIBHBIX U3MEPEHUH B chepe mpodecCHOHATBHBIX 3a/1a4.

2. MecTo nucuMiuInHbI B cTpykType OIl

JucnumimHa Oa3upyeTcss Ha 3HaHUAX, paHee NPUOOPETEHHBIX CTYIACHTAMM IpPU HU3YUEHHUH
CJICAYIOUIMX JUCIUILIINH:

— Maremartuka. MareMaTnyeckuil aHaJIn3

— MaremaTuka. AHaJIMTHYECKasi TeOMETpUs U JIMHeWHas anreopa

— Teopus BeposTHOCTEH U MaTeMaThyecKasi CTaTUCTUKA

— DIJeKTpOTEeXHUKA
3HaHus, TOJY4YEeHHblE TMpH M3YyYEHHH MaTepuala JaHHOM JUCUUIUIMHBI, HMEIT Kak
CaMOCTOATENIFHOE 3HAYCHUE, TaK U HCHOIB3YIOTCS IPU U3Y4E€HUH APYTUX JUCIUIIIHH!

— Teopus BeposTHOCTEH U MaTeMaThyeckasl CTaTUCTUKA

— CraTtucTudeckuil aHaIu3 MPOLIECCOB U CUCTEM

— MeToapl 1 cpeicTBa U3MEPEHUI, UCIIBITAHUN U KOHTPOJIS

3. OobeMm aucuumiannel B 3E/akageM. yac
I[aHHBIe 06 O6I_I_IGM O6’beMe AUCHUILIIMHBI, TPYAOCMKOCTH OTACIBHBIX BHUIOB yqe6H0171 pa6OTBI 10

JAUCITUITIIINHC (I/I pacnpeaciiCcHue 3TOH TPYAOCMKOCTH I10 CeMeCTpaM) MMpEACTaBJICHLI B Ta6J'II/II_[e 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun yueOHoii paboTbl Bcero TpynoeMKoCTb IO ceMecTpam
Ne2 Ne3
1 2 3 4
O61ast TPY10eMKOCTH 8/ 288 4/ 144 4/ 144

AUCHUIINHBI, 3E/(4ac)

Ayoumopnpsie 3anamus, BCero Jac., 136 68 68

B mom uucne




nexiyu (JI), (dac) 68 34 34
[pakTHyeckre/ceMUHAPCKUE 3aHATHS 34 17 17
(I13), (9ac)

nabopatopusie pabotsl (JIP), (dac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP),

(qac)

Dk3aMmeH, (Jac) 54 54
Camocmosamensrnas paboma, BCEro 98 76 22
Bux npoMe:KyTO4YHOr0 KOHTPOJIS: Hudd. Hudod. 3au. OK3.
3adet, Audd. 3a4ueT, sk3aMeH (3auer, 3au.,

Judd. 3a4, Ik3.) k3.

4. CopepxxaHue TMCUMILINHBI

4.1. PacnpenesieHHe TPYA0eMKOCTH JUCIUIIUHbI

10 pa3jaejiaM U BUAAM 3aHATHI

Pa3nensl U TeMbl AUCHUIUIMHBI U UX TPYIOEMKOCTh MPUBECHBI B TaOIUIE 2.
Tabmmna 2. — Pa3nensl, TeMbl JUCIUIUIMHBI U UX TPYAOEMKOCTh

Pazgensl, TeMbI JUCITUTIIMHEI Jlekinn 113 (C3) JIP KII CPC
(qac) (qac) (qac) (gac) (gac)
Cemectp 2
Pazzen 1. Mexanuka 11 5 7 - 25
Paznen 2. ®usnka KojaebaHuil 1 BOJIH 11 5 7 - 25
Pasnen 3. DIeKTpUYECTBO 12 7 3 - 26
Hroro B cemecTpe: 34 17 17 76
Cemectp 3

Paznen 4. DnextpoanHaMuka 11 5 7 - 7
Pasgen 5. BoimHoBast 1 kKaHTOBas ONTHKA 11 4 7 - 7
Pasgen 6. KBanToBas MexaHuka 12 8 3 - 8
Hroro B cemecTpe: 34 17 17 22
Hroro: 68 34 34 0 98

4.2.  Copnep:kaHue pa3aejioB U TeM JEeKIMOHHBIX 3aHATHIA

CogepxaHue pa3JesioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B TabmuIe 3.

Tabmuna 3 - Coziep)kanue pas3/iejioB M TEM JICKIIMOHHBIX 3aHATHH

Howmep paznena

HaszBanue u conepxkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1

Mexanunka

[Ipenmer MexaHHKH.

Mexannueckoe nBrmxkenue. IloHsatue




COCTOsIHHUA W JCTCPMHUHH3M B KJIaCCUYECKONl MEXaHHKE. YPaBHCHI/IH
JABHMIXXCHUSA. FpaHI/H_UJI MNPpUMCHUMOCTU KJIaCCHUYECKOi MCXaHHUKH.
PengaruBucTckas u KBaHTOBAsI MEXaHUKA

Kunemaruka naBW)XKEHUS MarepualbHOM TOuku. CKOpOCTH M
yckopenue. HopManbHOe U KacarenbHOe ycKOopeHus. Paguyc KpuBU3HBI
TpaekTopud. OCHOBHas 3aJa4a KUHEMAaTHUKUd MaTepUaJbHOM TOYKH.
Kunemartuka pBHXeHHs aOCONIOTHO TBepAOro Tena. Bpamjenue
TBEPOIO Teja BOKPYT HEMOABMKHON OCH. CBS3b JTMHEHHBIX U YTIIOBBIX
BEJIMYHH IIPYU BPAIIATEIbHOM JBUKCHHH.

WNuepuuaneHple  cucteMbl  oTcueTa.  (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOM JMHAMUKU - 3akoHbl HproToHa. OcHOBHasg 3ajada
JUHaAMUKH MaTepHaHBHOfI TOYKH. HCI/IHepL[I/IaJIBHBIe CHUCTEMBI OTCUCTA.
Cunpl mHepuuu. 3aKOH COXpaHeHus umnyibca. LleHTp Macc u ero
nBwkenue. Cucrema 1eHTpa Macc.

Mexannueckass pabota M MolHOCTh. KuHernueckas sHeprus.
ITons cuin. KoHcepBaTWBHBIE W JUCCUNATUBHBIE CHIIBL. Y CIIOBUE
MOTEHIIMATBHOCTH TOJISI CHJI. 3aMKHYThIE W HE3aMKHYTHIE CHCTEMBI.
[Torenumaneuass »Heprus cucteMbl. CBSI3b MEXIY MMOTEHIIUATBLHON
SHEprue U TMOJIEeM KOHCEPBATHUBHBIX CHJI. 3aKOH COXpaHEHUS
MeXaHu4ecKou sHeprun. CucTeMbl eIUHUII.

MOMEHT Cuiabl MU MOMEHT HUMITYJIbCA. YPAaBHEHUE MOMEHTOB.
3aKOH COXpaHEHUsS MOMEHTAa MUMIyJbca. MOMEHT MMIYJbCa TBEPAOTO
TeJla OTHOCUTEJIBHO HEMOJABUXKHOM ocu. MoMeHT uHepuur. OCHOBHOE
YpaBHEHHE JWHAMHUKU BpaALIATEIbHOIO JBWXXEHHS TBEPAOIO TeJA.
Kunernueckass sHeprusi BpalllaroIIerocss TBEPAOro Tena. Y paBHEHMS
JIB>KEHUS U YCIIOBHUSI PABHOBECHS TBEPJIOTO TEJIA.

[Tpuniun otHocuTenbHOCTH anunes, mpeoOpa3oBanus ["anues.
IToctynatsl crienuanbHON TeOpUK oTHOCUTENIbHOCTH. [IpeobpazoBanus
Jlopenna u cienctBus u3 HUX. OCHOBBI PENIATUBUCTCKON MEXaHUKH.
WuTepBai, ero uHBapuaHTHOCTh. PensituBucTckuii uMiynsc. OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON TuHAMUKH. KnHeTnueckas sHeprus
PENATUBUCTCKON YacTullbl. CBsi3b Macchl U 3HEprUU. CBs3b MEXIY
SHEpruel 1 UMIyIbcoM yacTuilbl. OCHOBHBIE HJIeU 00LIEH Teopuu
OTHOCHUTEIILHOCTH

dusurka xojie0aHUN U BOJIH

["apmonnuecknii U AHTAPMOHWYECKUN OCLIUIUIATOP
(MaTeMaTU4yeCcKUil MaATHUK, (U3MYECKUN MasTHHUK, KojeOaHus Mox
neiicreueM ynpyroi cuisl). Cioxenue konedanuil. ®u3nueckuil CMbICI
CHEeKTpaJibHOrO  pazioxeHus.  JuddepeHuuanbHoe  ypaBHEHHE
konebanuil. CBOOOAHBIE, 3aryxaromue KosnebaHus. BrIHyXIeHHBIE
konebanus. Pe3onanc.

Kunemarrka BOJIHOBBIX IPOIIECCOB (IUIOCKHE U ChepruuecKre BOIHBI).




BonnoBoe ypaBuenue. [IpuHiuun cyneprno3uiuu. JHEprus BOJIHBI.
[ToTok sneprun. MuTeHCHBHOCTH BOJHBI. CTOSIUast BOJHA. 3BYK.
OcCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOU BOJHBL. DddekT Jlomnepa ms
3BYKOBBIX BOJIH

DJIEKTPUYECTBO.

DNeKTpOoCcTaTHKa B BaKyyMe. 3aKOH COXPaHEHUS
bIIEKTpUUecKoro 3apsaa. 3akod Kymnona. Cucremsl eaunui. [Ipuniun
cyneprno3uniui. CucTeMbl 3apsSKEHHBIX YACTHI. DIEKTPUUECKUM TUTIOIb.
PaboTa cHJ1 3JIeKTPOCTaTHIECKOTO Mot Teopema o MUPKYISIIN BEKTOpa
HanpsHKEHHOCTH. [I0TeHIIMaIbHOCTD 3JEKTPOCTATUUECKOT O TIOJIS.
HanpsK€HHOCTh ¥ MOTEHIMAJI AJIEKTPOCTATUYECKOTO T10JIs, CBA3b MEXKTY
Humu. Teopema ['aycca 11t 2J1€KTPOCTaTUYECKOTO 110JI B BAKYyME.

[ [pumeHenue Teopemsbl ['aycca Kk pacyeTy MmoJiei.

DJeKTpocTaTMKa B BeHIeCTBE.  TUIBl  TUAIIEKTPUKOB.
[Monapuzauusa nudnekTpukoB. CBOOOAHBIE U CBA3aHHBIC 3apsIbL.
JusnexkTpudeckast BOCIIPUUMYHUBOCTb. JusnexTpuyueckas
MPOHUIIAEMOCTh. JJEKTpUYecKoe cMmemenne (uHaykuus). Teopema
lNaycca a1 27€KTPUUECKOTo MOJI B AUDJIEKTPUKE. Y CIOBUS Ha TPaHULIE
paszena ABYX AJUAJIEKTpUKOB. [lone BHYTpM NpOBOJHUKA M Y €ro
noBepxHocTd. OOmas 3amada  INEKTPOCTATHKH. DIIEKTPOSMKOCTH
MIPOBOHHKA.

Kongencaropbl. DHeprusi CHUCTEMBI 3JIEKTPUUYECKUX 3apsIOB.
DHeprus 3apsHKeHHOro NpoBoAHMKA. OObeMHas IUIOTHOCTh SHEPrHH
ANEKTPUYECKOTO TOJISL.

VYcnoBus CylecTBOBaHUS 3JIEKTPUUECKOrO TOKa. Y paBHEHHE
HENPEPBIBHOCTHU. DNEKTPOABIIKYILAs cuiia. HemoreHnanbHOCTh OIS
CTOPOHHHUX cuJil. 3akoHbl OMa u J[xoyns-JleHna B UHTErpaabHOU U
muddepeHnanbHON hopmax.

DIeKTpoANHAMUKA

Maruurocraruka B BEILECTBE. HamaranueHHOCTD.
MonekynsapHble TOKM. MarHutHass BOCHPHMMYMBOCTB. MarHuTtHas
MIPOHUIAEMOCTb. HanmpsKeHHOCTh MarHWTHOTO MoJjs. JlnaMarHeTwky,
napaMarHeTuku, (eppomarsetuku. TeopemMa O LHPKYISLUU BEKTOpa
HaIpsKEHHOCTH MarHuTHOTO TIOJISt (uHTErpanbpHas "
muddepeHnmanbaas Gopmbl). Y CIIOBHS Ha TPaHULE IBYX MarHeTHKOB.

3axoH Papanes. [Ipasuno Jlenna. Camonnaykuusa. MHAYKTHBHOCTS.
B3aumuas unaykuus. Bzaumuast nHAYKTUBHOCTh. OObeMHast MJIOTHOCTh
SHEPIUM MarHUTHOTrO noJid. Buxpesoe anekrpudeckoe noiue. Tok
cMemenus. CucrteMa ypaBHeHui MakcBeiuia. MarepuajibHble
ypaBHeHus. KBazucranyoHapHbie TOKU. IHBapMaHTHOCTh YpaBHEHUN
MakcBesuia OTHOCUTENBHO Mpeodpa3zoBanuil Jlopenua. [Ipuniun
OTHOCHUTEIIBHOCTH B JIEKTPOJANHAMHUKE

BoroBast n kBaHTOBas ONTHKA




BonnoBoe ypaBHeHUE [1s1 3JIEKTPOMArHuTHOM BosiHbI. CBOMCTBA
3JIEKTPOMAarHUTHbIX BOJIH. BekTop IloiiHTHHTa. IHTEHCUBHOCTD CBETA.
O dexr Homiepa 11 31€KTPOMArHUTHBIX BOJIH.

OTtpaxxeHue u npenomiieHue ceeta. OnTUIecKkoe n300paxeHue.
[Tpunnun @epma. Matepdepennus ceera. KorepeHTHOCT U
MOHOXpoMaTU4IHOCTh. ludpakuus ceeta. [Ipunmmn [roiirenca-
®penens. Meroa 308 Openens. Judpaknus Opaynrodepa Ha mend u
nudpakimoHHo pemerke. ['onorpadguu. EcrecTBeHHBIN 1
MOJISIPU30BaHHbIN cBeT. 3akoH Mamtoca. [lonspu3zanus csera npu
OTpaXeHUHU U npenomiieHuu. 3akoH bprocrepa. [[BoitHoe
nyuenpenomiienue. HopmanibHast 1 anomanbHas nucrnepcusi. @azosas u
rpynnosas ckopoctu. ®opmyna Panes. DnemenTsl @ypbe - ONTHKH.

TennoBoe nznyuenue rein. 3akoH Kupxroda. 3akoHbl U31y4eHUs
abcomoTHO yepHOro Tena. KBanrosas runotesa u ¢popmyna [lnanka.
KganroBas ontuka. ®otoaddext, onbiTel CToneToBa. GOTOHBI.
JaBnenue ceera. KopnyckyisspHO-BOJIHOBOM Jyajli3M JUIs CBETA.
Dddext Komnrona.

6 KBanToBas MexaHuka

Teopus bopa. OnbiTel @panka u ['epua. KopnyckyasipHO-BOJIHOBOM
nyanu3m Mukpodactull. ['unoresa ae bpouns. @a3zoBas u rpymnmosas
cKopocTH BoJIH Ae bpoitsisa. BonHoBoit maker. Cratuctuueckoe
HCTOJIKOBaHUE BOJH e bpoiins. [IpuHiun HeonpeneneHHoCTH
I'eiizenbepra. BonHoBas ¢yHKIuUS, €€ OCHOBHBIE cBoMcTBA. OniepaTopsl
¢u3nyeckux BenuunH. BpeMeHHoe 1 cTallmoHapHOe ypaBHEHHE
IpennHrepa, KBaHTOBBIE COCTOSIHUS. KBaHTOBBIE ypaBHEHUS
neuxkeHus. CBoOonHas yactuna. Yactuia B 6eCKOHEUHOM
noteHuManbHou ssme. KBantoBbiil ocuminsatop. HyneBas sneprus,
HyJieBbIe KoJieOaHus. [Ipoxosk/ieHne YaCTHIIhI Yepe3 MOTEHITUATBHBIN
O6apbep. TyHHenbHbBIN YD DEKT.

ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTanbHBIA MEXaHUYECKUI 1 MAarHUTHBII MOMEHTHI AJIEKTPOHA B
atome. OpOuTtanbHoe rupomMaruuTHoe oTHomeHue. Onwit llTepna u

I'epnaxa. Cnun 3nextpoHa. [IpuHIMI TOXAECTBEHHOCTH MUKPOYACTHLI.
®epmuoHb! 1 6030HBL. CUMMETPHSI BOJIHOBON (DYHKIIMU CUCTEMBbI
onuHakoBbIX yacTull. [Tpuniun [aynu. O6bscHEHHE TEPUOTUIECKOI
cuctemsl d51eMeHToB /[.11.MenieneeBa. DHepreTHYECKUil CIEKTP
aToMOB ¥ MoJekyi. [Ipupona XuMHuuecKo CBS3H.

4.3. IlpakTuyeckue (ceMUHAPCKHE) 3aHATHUS
TeMbl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 4.

Tabnuna 4 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh




No No
| Temsr npakTHyeckux 3ausTuii | POPMBI MPAKTUYECKUX 3aHATHH TpyRoeMKoCT®, | paspena
/11 (qac) JTUCIIAII-
JINHBI
Cemectp 2
1 Kunemaruka u 1uHaMuKa Pemenue 3amau 2 1
MaTepuaIbHON TOYKU
2 Kunemaruka u 1uHaMuKa Pemenue 3amau 3 1
abCOJIFOTHO TBEPJIOTO TeJa
3 Kunemaruka u 1uHaMuKa Pemenune 3amau 5 2
KoJIeOaHn
4 HamnpspxkenHocTs u Pemenue 3amau 2 3
MMOTEHIIAAI
3JICKTPOCTATHYECKOTO TOJIS
5 JBr>KeHUE 3apsSKEHHBIX Pentenue 3anau 1 3
JaCTHIL B
ANEKTPOCTATHYECKOM I10JIC
6 JIVdIIEKTPUKY B Pemenwue 3amau 2 3
AICKTPUICCKOM TI0JIC.
Konpaencaropsi
7 XapakTepuCTUKH Pemenue 3amau 2 3
AIIEKTPUIECKOTO TOKA
Cemectp 3
1 Nuaykuyst MarHuTHOTO Pentenue 3amau 3 4
ouist. CHIIBI B MATHUTHBIX
IIOJISIX
2 3aKOH AJIEKTPOMATHUTHOMN Pemenue 3amau 2 4
unaykuuu ®Papanes. Pabora
B MAarHUTHBIX ITOJISIX
3 WuTepdepennus, Pemenwue 3amau 2 5
TUQPAKITHS, TTOJSIPU3AIAS
4 TemnoBoe U3IydeHne Pemenue 3amau 2 5
b
botorpdext
5 O¢ddext Komnrona, Pemenue 3anau 2 6
cBOIcTBa (POTOHOB
6 AToOM BOJIOpOJIa Pemenwue 3amau 3 6
Jlocrynarst bopa
7 CooTHoOIIEHNE Pemenue 3amau 3 8
HeonpeaeneHHOCTe!

I'eiizenOepra, BOJHBI J1€
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4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIUIIE 5.

Ta6ymma 5 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

Ne T
2 JIOEMKOCTh
HanmMeHnoBanue 1abopaTopHbIX paboT py. > | Nepasnpena
/1 (1ac) JIACHUTLITAHBI
Cemectp 2

1 Mammuna ATByna 3 1

2 MastHuk MakcBesia 4 1

3 MareMaTtnueckuii 1 000OPOTHBIN MasTHUKH 4 2

4 OmpezenieHne CKOPOCTH 3BYKa B BO3/yXe 3 2

5 OnpeneneHne MIEKTPOSMKOCTH KOHACHCATOPa 3 3

Cemectp 3

1 OrnpeneneHyre ropu30HTAILHON COCTaBIIAIONICH 3 4
HAMPSHKEHHOCTH MarHUTHOTO TOJIS 3eMITu

2 HccnenoBanue rucrepesnca GeppoMarHuTHBIX 4 4
MaTepHaJIoB

3 Konbua Herorona 3 5

4 [IpoBepka 3aKOHOB TEIJIOBOTO U3IY4YECHUS 4 5

5 Onpenenenre MUPUHBI 3aNIPEILIEHHON 30HbI 3 6
MOJIYTIPOBOTHUKA

Bcero: 34

45. KypcoBoe npoextupoBanue (padora)

Y4eOHBIM MIIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosiTeJbHasA padoTa 00y4arOLIUXCS

Buasl camocTosaTenbHOM pa6OTLI " €€ TPYAOCMKOCTDb IIPUBEACHBI B Ta6n1/1ue 6.

Tabnuna 6 Buasl camocTosTENbHON pabOTHI U €€ TPYA0EMKOCTh

Bux camocTosiTensHON pabOTHI Bcero, uac Cemectp 2, yac Cemectp 3, gac
1 2 3 4
CamocrosiTeJbHast padoTa, BCEro 98 76 22
U3yYCHHE TEOPETHIECKOTO MaTepuaa 49 38 11
nmuctainae (TO)
IMoaroToska k Tekymemy koHTpoto (TK) 49 38 11




11

5. TlepeueHb yueOHO-MeTOANYECKOTO 00eCeYeHHUs IJIsI CAMOCTOSITeJILHOM

patdoThl 00yYAKOIIUXCH MO JUCHUIINHE (MOTYJIIO)
Y4eOHO-MEeTOINYEeCKHE MaTepHajbl UIsl CAMOCTOSTEIbHON paboThl 0OydYalOMIMXCsl YKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOII U JOMOJHHUTEILHOI JIUTEPATYPHI

6.1. OcHoBHasi JIuTepaTypa

[lepeuenb OCHOBHOM TUTEpaTypHI IPUBEACH B TabuuLe 7.
Tabnuma 7 — [lepedeHb OCHOBHOM JIUTEPATYPHI

[udp bubnuorpaduyeckas cceuika / URL ampec KomnuecTBo 3K3eMILTSIPOB B
o6ubnmoreke
(KpoMe 3JIEeKTPOHHBIX
9K3EMILISIPOB)

[53(075)] CasenbeB U.B. Kypc o0mieit ¢pusuku: YueoHoe mocooue B | ®O(4), ['C(94), I'CU3(1)
3 T1.2014. T.1. Mexanuka. MosnexymsipHas Gpusnka

[53(075)] CasenbeB U.B. Kypc o0mieit ¢pusuku: YueoHoe mocooue B | ®O(4), ['C(94), I'CU3(1)
3 1.2014. T.2. DnexTpu4ecTBO U MarHeTu3M. BosHEI.
Onruka.

[53(075)] CasenbeB U.B. Kypc o0mieit ¢pusuku: YueoHoe nocooue B | ®O(4), [C(91), 'CU3(1)
3 1.2014. T.3. KBantoBas ontuka. ATOMHas (pu3uka.
®dusnka TBepaoro tena. dusznka aTOMHOTO sApa U
AJIEMEHTAPHBIX YaCTHUI]

[53(075) CagenbeB U.B. Kypc ¢usuku: YueoHOe mocodue B 3.T. dO(2), I'C(98)

Cl12 T.2. DnextpuuectBo. Konebanus u BonHbl. BonHoBas
ontuka. 2008

[531 B83] Nponos N.E. Mexanuka: OcHOBHbIE 3aKOHBI. M.: ®u3- I'C(133), I'CY3(1), I1I°(6)
mariur, 2015

[53(075) Tpodumona T.1. Kypc ¢puzuxu. 2007, ®O(3), I'C(27

T76]

[TepedeHs AOMOHUTEIBHOM JINTEPATYPHI PUBEJICH B Ta0IHIIE 8.

6.2. JlonoJiHUTe/IbHASA JIUTEpaTypa

Tabmuna 8 — [lepevyeHs JONOTHUTETBHON TUTEPATYPHI

Hludp bubnmorpaduyeckas cceiika/ URL | KonndecTBo sk3eMInIsipoB B OMOIHOTEKE
azpec (KpoMe AJIEKTPOHHBIX IK3EMILISIPOB)
53(075) T76] Tpopumona T.1. Kypc duszuxu. I'C(35), KJI(5) T'C(134), I1II'(8)
2003
[531 B83] Hponos U.E. Mexanuka: I'C43(1), CO(1), ®O(4) ®O(2), I'C(66),

OcHoBHEBIE 3aK0HEI. M.: Ous-
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maTiaut, 2015

[ 537(075) 183] Hponos N.E. Dnexrpomarnerusm. | CO(1), IIT'(18)
OcHoBHbI€ 3aK0HEIL 2015
534.2(075) 183] Hponos N.E. BomHoBbie dDO(63), I'C(14), IIT'(8)

npouecchl. OCHOBHbIE 3aKOHBI. M.:

®duz-mariur, 2015

530.145(075) 183

Hponos N.E. KBanToBas ¢usuka.
OcHoBHbIe 3aKk0HEL 2015

T'C(66), TIT(16)

[531 B83]

HNponos N.E. Pusuka

MakpocucteM. OCHOBHBIE 3aKOHBI.

2015,

®0(3), [C(138), [ (30),

/. IlepeueHb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHHMKANMOHHOM CeTH
HMHTEPHET, He0o0X0AUMBbIX 1JIsl 0CBOEHHUS AUCIHUILINHDBI
[Tepeuens pecypcoB uHpopmaronHo-TenekommyHnukannonHoit cetn MHTEPHET, neo6xoanmMeix
JUTSL OCBOCHUSI TUCIUIUIMHBI IpUBeieH B Tabmuie 9.

Tabmuna 9 — Ilepeuenn pecypcoB mH(bOpManuoHHO-TenekoMmyHUKarmonno cetu MHTEPHET,
HEOOXOIMMBIX JUISI OCBOCHHSI TUCIIUTUTHHBI

URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubnunoreka ['YAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusuka 3

8. IlepeueHb HH(POPMALMOHHBIX TEXHOJIOTUI, HCIOJIb3yeMbIX MPHU

OCYIIECTBJICHHUN Oﬁpa?;OBaTeJILHOFO nmponoecca 1mo IMCIuMIIJInHEe
8.1. IlepeyeHb NpOrpaMMHOro odecne4eHust
[lepeueHp uConb3yeMOro NporpaMMHOro odbecredeHus npejacranieH B Taduuue 10.

Tabnuua 10 — ITepeuenb nporpaMMHOro obecredyeHus

Ne ii/mt

HaunmenoBaunue

He mpenycMoTpeno

8.2. IlepeyeHb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[TepeueHp MCOIB3yEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CUCTEM IpeicTaBieH B Tabuuue 11.
Tabmuua 11 — Ilepeuerb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t

HanmenoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHHYecKasi 0a3a, He00OX0AUMAs 11l OCYIECTBJIEHUSA

Oﬁpa3OBaTeJILHOFO npomecca 1mo IMCuMIIJIMHe
CocraB MaTepuaIbHO-TEXHUYECKOW 0a3bl npejcTaBieH B Tabnuue 12.

Tabnmuma 12 — CoctaB MatepuaabHO-TEXHUUECKOU 0a3bl

Ne n/mn HaumenoBanue cocTraBHON 4acTu MaTepuaibHO-TeXHUUYECKO 0a3bl | Homep aynutopuu



http://lib.aanet.ru/
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(mpu
HEOOXOIMMOCTH )
1 JlekunoHHast ayAUTOPHS
2 Crnenuanu3upoBaHHas jadboparopust «MexaHuKa» 31-04
3 CrneunanusupoBaHHas 1abopaTopust «JIEKTPOMarHeTu3M 32-04
4 CriermanusupoBanHas gadoparopus «ONTHKA» 32-06
S) CrienmanusupoBanHas aboparopust «Kanrosass Ouznkar» 32-03, 32-05

10. q)OHIl OLHCHOYHbBLIX CPEACTB 1JIsl MPOBCACHUA l'IpOMe)KyTO‘IHOﬁ arrecranmmn

OﬁyanOHII/IXCH o JMCIIMIIJIMHE
10.1. CocraB ¢oHIa OIICHOYHBIX CPEICTB MpUBEACH B Tabnuue 13
Tabmuua 13 - CocraB ¢oHIa OIICHOYHBIX CPEICTB ISl IPOMEKYTOUHOM aTTeCTaIlH

Bun npoMexxyTO4HO# arTecTanuu ITpuMepHBIii epeyeHb OLIEHOYHBIX
CpenCTB
OK3aMeH Crnucok BONPOCOB K 3K3aMEHY
JuddepennmpoBannbIii 3a4ET Crnincox BOIpocoB

10.2. IlepedyeHb KOMIICTCHIIHH,

OTHOCAIIUXCA K AMCHHMIIJIMHEC, M 3Tallbl HX (1)OpMI/Ip0BaHI/I$I B

IIPOLIECCE OCBOEHMS 00pa30BaTeIbHON IPOrpaMMBbl IPUBEAEHBI B Tabnuie 14.
Tabmuua 14 — IlepeueHb KOMIIETEHUMH C yKa3aHMEM 3TanoB UX (opMUpOBaHMS B Ipolecce
0CBOEHUs1 00pa30BaTENbHOMN POrpaMmbl

Howmep cemectpa

Oransl GOpMUPOBAHUS KOMIICTCHIIUHN 110
JTMCIUTUTMHAM/TIPaKTHKaM B riporiecce ocBoerns OI1

OIIK-7 «cmocoOHOCTD INPpUMCHATbL 3HAHUSA MATCMATUKH, (1)H31/IKI/I N CCTCCTBO3HAHHA, XHUMHHU U

MaTCpHUAJIOBCACHUA, TCOPUHN YIIPABJIICHUA U I/IH(I)OpMaI_II/IOHHBIe TEXHOJOTMM B HMHHOBAIIMOHHOM

ACATCIIBHOCTH»

Marematuka. MaTreMaTU4EeCKUN aHAIN3

NnxenepHasi 1 KOMITbIOTEpHAs Tpaduka

MareMaTtrka. AHAIUTHUYECKAsi TEOMETPHS U JIMHEHHAas anreopa

WNudopmaruka

Marematuka. MaTeMaTU4EeCKUN aHAIIN3

duzuka

Mexanunka

DNEeKTPOTEXHHUKA U AIEKTPOHUKA

HpOCKTHO'OpI/IeHTI/IpOBaHHHe MCTOABI paBpa60TKI/I NpoaAYKIUU

duzuka

Maremarnka. Teopus BepoATHOCTEHW M MaTeMaTH4yecKas
CTaTUCTUKA

MarepuaiioBeieHue

MaremaTtuka. TCOpI/IH Bep0ﬂTHOCTCﬁ n  MareéMaTH4dCCKas
CTaTUCTHUKaA

HpOCKTHO-OpI/ICHTI/IpOBaHHBIe MCTOABI p8.3pa6OTKI/I MpoaAYKIUU

Metobl 1 CpeACTBa U3MEPEHH, UCITBITAHUN U KOHTPOJIS

o B (W W WWWWNDNPFPIRFPRPE-

YnpasneHre HHHOBAIHOHHOM JIESITEIbHOCTHIO
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Teopus perieHust H300peTaTENHCKUX 32124

10.3. B kauecTBe KpUTEPUEB OICHKH YPOBHSA C(HOPMHPOBAHHOCTU (OCBOCHHS) y OOyYaroIIUXCS
KOMIIETEHIIMH NMPUMEHSETCs IIKajla MOIYJIbHO—PEUTHHIOBOM CUCTEMbI YHUBepcuTeTa. B Tabmuue
15 mpencraBnena 100—OamnbHast W 4-0ajuibHash IIKalbl JUIi  OLEHKH C(HOPMHPOBAHHOCTH
KOMIIETECHIINH.
Tabmuna 15 —Kpurepun onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIUH

Or1eHKa KOMITETEHITUN

100-
OaJuIbHAA
[IKaiza

4-GarutpHAas
[IKaiga

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

85<K <100

«OTIIMYHO»
(Ga4YTCHO»

- oOywarommiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

- YBEPEHHO, JIOTUYHO, TIOCJICIOBATEIIBHO M TPAMOTHO €TI0 U3JIaraer;

- OnUpasCh HAa 3HAHWS OCHOBHOW W JIONOJIHUTEIBHON JIUTEPaTypHI,
TECHO MPUBSA3BIBACT YCBOCHHBIC HAYYHBIC IMOJOKEHUS C MPAKTHICCKON
NESATEIILHOCTHIO HAPABIICHHUS;

- yMeno 000CHOBBIBACT U ApPTYMEHTHPYET BBIIBUTa€MbIC UM UIICH;

- JieJaeT BEIBOIBI U 0000IIEHH;

- CBOOOJTHO BIIAICET CUCTEMON CIEITMATN3UPOBAHHBIX MOHSATHH.

«XOPOIIIO»
«BaYTCHO»

- 00yYarONIUIiCs TBEPIO YCBOWII MPOTPAMMHBINA MaTepuall, TpPaMOTHO U
M0 CYIIECTBY H3JIaraeT €ro, ONHUpasChb Ha 3HAHHUSA OCHOBHOM
JTUTEPaTyphl,

- HE JIOMYCKAET CYIIECTBCHHBIX HETOUHOCTEH;

- YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JEATSIBHOCTHIO
HaIPaBJICHUS;

- apryMEHTHPYET HaYYHBIC MTOJIOKEHHUS,

- JIeJIaeT BBIBOABI M 0000IIECHNS;

- BIIAJICET CUCTEMON CIEIUATM3UPOBAHHBIX MMOHSATHH.

55 <K <69

«YIIOBJIETBO-
PUTEITBHOY»
«3aYTCHO»

- o0yyaroImuicss yCBOMJI TOJIBKO OCHOBHOM HpPOrpaMMHBIN MaTepuail,
[0 CYIIECTBY HM3JaraeT ero, OnMUpaschb Ha 3HAHUS TOJIBKO OCHOBHOM
JIUTEPaTypHl;

- JIOTIYCKAaeT HECYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

- WCHBITBIBAECT 3aTPyJHEHUS B INPAKTUYECKOM INPHUMEHEHUU 3HAaHUMN
HaIpaBJICHUS;

- ¢1a00 apryMeHTHPYET Hay4HbIE IOJIOKECHHUS;

- 3aTpyHsAeTcs B GOPMYJIHPOBAHUM BBIBOJIOB U 00OOIIEHHI;

- YaCTHYHO BJIAJICET CUCTEMON CIENUAIN3UPOBAHHBIX MOHATHUH.

«HEYJIOBJIETBO
PUTENTEHO»
«HE 3a4TEHO»

- oOyyaromuiicss He YCBOMJ 3HAYUTEIbHOM 4YacTH INPOrpaMMHOI0
MaTepHaa,

- JIONyCKaeT CYIIECTBEHHbIE OMMOKA ¥  HETOYHOCTH
paccMOTpeHHH PoOIeM B KOHKPETHOM HalpaBJICHUH,

- HCHIBITHIBAET TPYAHOCTH B IPAKTUYECKOM NPUMEHEHUH 3HAHUH;
- HE MOXET apryMEHTUPOBATh HAYUHBIE TIOJIO0KEHHUS;

- He (hOpMYJIMPYET BbIBOJIOB M 000OIICHUH.

pu

10.4. TumnoBbie KOHTPOJIbHBIE 33JaHUS U UHBIE MaTePHAIIbI:
1. Bonipocs! (3amaun) i sk3aMeHa (tadswuia 16)

Tabnuna 16 — Borpocs! (3agaun) 1 9K3aMeHa

No /1t

[lepeuens BompocoB (3aa4) AJs IK3aMeHa

MarauTtHas UHAYKIUS

3akoH buo — Casapa — Jlamutaca
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3 MarHuTHas HHAYKIHS IPSIMOTO MPOBOAA C TOKOM

4 B3anMozeicTBre MpOBOHUKOB C TOKAMU

3) MarnuTHas HHIYKIUS JBHXKYILErocs 3apsia. B3aumonelcTBue NIBHXKYIUXCS 3aps 0B
6 JIBu>keHHe 3apsKEHHBIX YaCTHIl B MArHUTHOM T10JI€
7 Teopema o upkyssiuuu BekTopa B

8 MaruuTtHas UHAYKLIHS TOPOUIA U COJICHOUIA

99 Mexanunyeckas paboTa B MarHUTHOM I10JI€

10 MaruuTHsii noTok. Teopema ["aycca nisa Bekropa B
11 MarHuTHBIN AUNOJIb B MArHUTHOM I10JI€

12 Marneruku. Teopema o nupkyssiuu Bekropa H

13 DneKTpOMarHuTHast MHIYKIIUS

14 Camounnykuus. Bzanmuass uHIyKIus

15 DHeprusi MarHUTHOTO MOJIs

16 VYpaBuenus Makcsesia

17 CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH

18 3aKOHBI IPEJTOMIICHUS 1 OTPAKEHUS CBETA

19 KorepentHocth cBeTa

20 HNutepdepentius cBeTa OT ABYX UCTOUHUKOB

21 Hudpaxus. [Ipunnun [tolirenca — @penens

22 3onbl @penens. Judpakuus OpayHrodepa Ha mienu
23 JHucnepcus cserta

24 JudpakimonHas pemeTka

24 [Monspuzanus cera

25 TemmoBoe n3mydeHue

26 3aKOHbI U3TYYEHHs aOCOIOTHO YEPHOTO Tela

27 ®opmyna Penes — Jlxunca. Pacnpenenenue 1lnanka
28 dotord ekt

29 TopM0O3HOE PEHTTEHOBCKOE U3ITyUYEHUE
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30 ®otonbl. KopnyckynsipHO — BOTHOBOH JTyan3M JUIs CBETa
31 D¢ dexr Komnrona. Omnupuueckne 3aKOHOMEPHOCTH B CIIEKTPaX aTOMa BOJIOPOJIa
32 Mogpens atoma o Tomricony
33 Mopaenb atoma o Pezepdopay. Ilocrynarsr bopa
34 Teopus bopa — 3ommepdensaa
35 Bomnsr [le bpoitns
36 BonnoBas ¢pyHkmms
37 VYpasuaenune Lpéaunarepa
38 CoorHomenue HeonpeaenéHuocrei I eitzendepra
39 MuKpoJacTHIia B OJHOMEPHOU MOTEHIIHAILHON SIME C 00-MU CTEHKaMHU
40 MukpovacTHiia B TpEXMEPHOM HEITPOHUIIAEMOM MOTEHIIHATLHOM SIIIHUKE
41 CTONKHOBEHHE MUKPOUYACTHLIbI C IOTEHIIMAIBHBIM OapbepoM
42 MukpoyacTuIia B HEIPOHHUIIAEMOU cdepe
43 ["apMoHMyYecKuit OCMIIATOP B KBAHTOBOM MEXaHUKe
44 ATOM BOJIOpOJa B KBaHTOBOM MexaHuke. CrinH
45 ToxaecTBeHHOCTh KBaHTOBBIX yacTuLl. [Ipuanmn [Taynu
46 3anoJiHeHHE IEKTPOHHBIX o0oouek. Tabiuia Meneneena
47 CrioHTaHHBIE U BBIHYKJCHHBIE TIEPEXO/IbI
48 [Tpuntun paboTel 1azepa
1. Bomnpocs! (3agaun) s 3auera / muddepeHupoBaHHoro 3auera (tadnuuna 17)

Tabnuna 17 — Bonpocs! (3agaun) amns 3adera / audd. 3adera

Nen/m | Ilepeuensb BompocoB (3aga4) A1 3auera / nudPpepeHIIupoBaHHOTO 3a4eTa
1 OcHoBHbIE KHHEMaTHYecKHe MoHATHsI. KnHemaTnka MatepuanbHoii Touku. CKOpOCTh U
YCKOPEHHUE MaTEepUAIbHON TOUKHU
2 YckopeHue npu I0CKOM KPUBOJIMHEHHOM JIBUKEHUN
3 Kunemarnka abcosltoTHO TBEPOTO Tena
4 CBsi3b TMHEWHBIX U YTIIOBBIX BETHYNH
5 O0600111eHHbIE KOOPIUHATHI U CTETIEHNU CBOOOBI
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6 OcHoBHas 3a/1a4a KWUHEMATUKH 11 MAaTePHAIbHON TOUKH

7 3axonsl HeroToHa

8 3akonsl Keruiepa 1 3ak0H BCEMUPHOTO TATOTCHHUS

9 [TpuHIMDO IeTepMUHN3MA

10 3aK0H COXpaHEHHUs UMITYJIbCa

11 Teopema o IBM)KCHUH IIEHTpA Macc

12 I'paBUTaLlMOHHAS ¥ HHEPTHAsI MACChI

13 MOMEHT CHJIBI © MOMEHT UMITYJIbCa. Y paBHEHHE MOMEHTOB

14 3aKOH COXpaHEHHS] MOMEHTa UMITYJIbCa

15 CekTopualibHasi CKOPOCTh

16 PaboTa, MOIITHOCTh M KHHETHYECKAs SHEPTHSI

17 [ToreHanbHble U HEMOTEHIIUATbHbIE CUIIBI

18 IToreHnuanbHas SHEPrys, 3aKOH COXPAHEHHUsS] MEXaHUYECKOM SHepruu
19 MoMeHT uHepIuu

20 Teopema IllteitHepa

21 MomeHT umiynbpca abCoIIOTHO TBEPJIOTO Tea

22 Kunernueckas sneprust ATT. Pabota u moutnocts Bpamenust ATT
23 [IpuHumn otHOcuTeNnbHOCTH ["anumes

24 OkcnepuMeHTanbHble npeanocsiku CTO

25 [Toctynats! DitHiTelHA, peobpa3zoBanus JlopeHia

26 CrenctBus u3 npeodpazosanus Jlopenna. 3akoH cinoxenus ckopocreit B CTO
27 WuTepBan

28 PengTuBucTckast [MHaAMUKa

29 WHBapuaHThl TEOPUU OTHOCUTEIHHOCTH. [[pUHITHIT SKBUBAIIEHTHOCTH
30 HewneprnmanbHbIe CUCTEMBI OTCYETA

31 HuddepennnanbHoe ypaBHEHNE KOJIeOaHUM PYKUHHOTO MAasATHHKA, €r0 PelIeHHe
32 BekxTopnas nuarpamma

33 DOHeprust rapMOHUYECKHUX KOJIeOaHM
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34 YcnoBus BOSHUKHOBEHUS KOJIeOaHUM

35 DU3NYECKUI U MATEMAaTUYECKUI MAasTHUKHU

36 3aryxaromume KonebaHus

37 Brinyxnennsie konebanus. Pesonanc

38 Crnosxenue xonebaHuii OTHOTO HAMpPaBIEHUS C OAMHAKOBBIMHU YaCTOTaMU

39 CrnosxeHue B3aMMHO TEePIEHIUKYISIPHBIX KOJIeOaHM

40 Bonnbl. OCHOBHBIE TOHATHUS

41 VYpaBHeHHEe Oeryiieil BOJIHBI

42 BonnoBoe ypaBHeHnue. CKOpOCTb BOJIHBI B YIIPYTO# cpelie

43 DHeprus BOJHBI

44 NHTEHCHBHOCTH BOJIHBI

45 Dddext Jomnepa

46 Hudpakuus BosH. [Tpuniun ['oiirenca

47 WNuTepdepenius BOIH OT ABYX HCTOYHHUKOB

48 Crosiune BOJIHBI

49 Jlucriepcusi, TpymIoBasi CKOPOCTh BOJH

50 B3aumopeiicTBue 31eKTpUUEcKUX 3apsii0B. 3aKOH coXpaHeHusd 3apsaa. 3akoH KysoHa.

51 Hanpspk€HHOCTD IeKTprYecKOoro mosis. [IpuHIuI cymepno3uuu

52 [Torenmman snexTpudeckoro moist. [IpuHmun cyneprio3unmn. Teopema 0 HUPKYISIHH
BekTopa E

53 ITorok BekTopa E. Teopema ['aycca st Bektopa E

54 CunoBble JIMHUU U SKBUTIOTEHIIUATbHBIE TIOBEPXHOCTH

55 CrnenctBus u3 TeopeMsl ['aycca

56 Hanpsik€HHOCTD M TOTEHIIUAT STEKTPHYECKOTO U0

57 DNEeKTPUYECKHI TUTIONb BO BHEIIHEM I10JI€

58 [IpoBOAHMKY B 3JIEKTPUUECKOM T10JIE

59 Jusnextpuku. BekTop anekrpudeckoit nHAyknuu. Teopema ["aycca nist Bektopa D

60 ['panmunbIe ycmoBus it BeKTopoB D 1 E
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61 OnexrpoéMkocTb. KoHeHcaTopsl

62 [TapannensHoe U MOCIIEA0BATEIFHOE COSAMHEHUE KOHICHCATOPOB

63 DHeprust 3MEKTPUIECKOTO MOJIs

64 OnekTpuyeckuit Tok. [I1oTHOCTE TOKa

65 3akonbl OMa B 0OBIKHOBEHHOU U Aud pepeHnnanbaoi hopmax

66 3akon OMa 1t 3aMKHYTOH TeNH

67 3akonsl Jxoyns — JleHna B 00bIKHOBEHHOU U U depeHImanpHoin Gpopmax.

2. Tembl W 3amaHue JUId BBINOJHEHHS KYypCOBOH paOOTHI / BBINOJHEHUS KYpPCOBOTO MPOCKTA
(Tabmuma 18)
Tabmuna 18 — IlpumepHBIil TepedeHb TeM JIs BBIMOJTHCHHS KYPCOBOW pabOThI / BBITOJHEHUS

KypCOBOTO TIPOEKTa

Ne i/t

[TpumepHBIii TepeueHb TeM ISl BHITOJIHEHUS! KYPCOBOM paOOThI / BHITOTHEHUS
KYPCOBOTO IMPOEKTa

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

3. Borpocs! ai1st mpoBeieH s POMEKYTOYHOM aTTeCTAllMU IPH TecTUpoBaHuu (Tadmuia 19)

Tabmuua 19 — [IpumepHBbIii IepedeHb BOIIPOCOB ISt TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4. KOoHTpOIbHBIE M IPAKTHUSCKHE 3a/1a4H / 3aaHus 10 qucuuiuinie (tadmuma 20)

Ta6muma 20 — [IpumepHbIii TepedeHb KOHTPOJIBHBIX M MPAKTUYECKUX 33134 / 3aJaHui

No /1t

[IpumepHBIii nepedeHb KOHTPOJIBbHBIX U MPAKTUUECKUX 3aa4 / 3aJJaHui

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

10.5. Meromuveckne MaTepHallbl, ONPEACISAIONINE IMPOIEAYPhl OICHUBAHUS 3HAHWH, yMEHUH,
HaBBIKOB U / WJIM OIBITA ACATEIbHOCTH, XapaKTePU3YIOIUX dTamnbl (POPMUPOBAHUS KOMIIETEHIIHIH,
conepskarcs B [Tonoxkenusax «O TekylleM KOHTPOJIE YCIEBAEMOCTH U MPOMEXKYTOUHOU aTTecTaluu
cryaentoB ['VAIIL, oOydarommxcss Mo mporpaMmam BbICIIEro oOpaszoBaHusi» U «O MOAYJIBHO-
PEUTHHIOBOM CUCTEME OLIEHKHU KadecTBa yueOHOM paboThl cTyaeHTOB B ['Y All».

11. MeToaguueckue yKazaHus JAJs1 00y4AKOIIMXCS 110 OCBOCHUIO U CIUIINHBI
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[lenbl0 TUCIMITIMHBI SBISIETCS MTOMyYSHHE CTYJECHTaMHU HEOOXOAMMBIX 3HAHWH, YMCHHUU U
HaBBIKOB B o0OJacTh o00med ¢GU3NKKA, pa3BUTHE y CTYJAEHTOB CIIOCOOHOCTH aHAJIM3UPOBATH
du3nveckue SBICHHUS M TNPOLECCHl YIS PEIICHUS NPOPECCHOHATBHBIX 3a/iav, MPEIOCTaBICHUE
BO3MOYKHOCTH CTY/ICHTaM Pa3BHTh U MPOJEMOHCTPUPOBATh HABBIKK B 00JIACTH MHCTPYMEHTAIBHBIX
U3MepeHui, nx 00paboTKH 1 aHaIU3a

MeTtoauyeckue ykazaHusi Ajs 00y4arOLIUXCs M0 OCBOCHUIO JIEKIIMOHHOI0 MaTepuaJjia

OcHOBHOE Ha3HauYeHUE JICKLIMOHHOIO MaTepualla — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
ri1y0oKoe U SICHOE M3JI0KeHHEe yueOHoro Matepuana. HazHaueHne coBpeMEHHOMN JIEKIIMU B paMKax
JUCLMIUIMHBI HE B TOM, 4YTOOBI IOJYyYUTh BCIHO HH(POPMALHUIO IO TEME, a B OCBOCHHUHU
q)yH[[aMeHTaJIBHHX po0JIeM TUCUUIUIMHBI, METOJO0B HAYYHOI'O TTO3HAHHUS, HOBEHIIIMX JTOCTUXEHUN
Hay4HoOll  wMblciu. B ydeOHOM  mpomecce  JIeKIMs — BBIIOJHAET — METOA0JIOTHYECKYIO,
OpraHu3alMOHHYI0 U HH(pOpManuoHHYI0 (YHKIHMH. JIEKIus pacKpbIBaeT MOHATHIHBIN ammapaT
KOHKPETHOH oO0jacTu 3HaHUs, €€ NpoOsieMbl, JaeT LEeNbHOE IPEACTaBICHUE O JAUCLUIUIMHE,
IMMOKAa3bIBACT B3aMMOCBA3b C APYIrUMHU JUCHUIIJIMHAMMU.

[TnanupyeMbl pe3yabTaThl IPU OCBOEHUH 00YyUYarOUIMMCs JIEKIIMOHHOTO MaTepuana;

— [OJY4YCHHUEC COBPEMCHHBIX, HCJIOCTHBLIX, B3aMMOCBA3aHHBIX 3HaHHfI, YPOBCHBL KOTOPBIX
OIPENENACTCS LEJIEBOM YCTAHOBKOM K KAKJI0M KOHKPETHOM TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHE  TPO(ECCHOHALHO—ICNIOBBIX  KadecTB, JIFOOBM K  TpeIMeTy |
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4Y€HHE 3HAHUH O COBPEMEHHOM YPOBHE Pa3BUTHUS HAyKH U TEXHUKU U O IIPOrHO3E
UX Pa3BUTHA Ha OnmKaiime rojsl;

— HAydYuTCad MCTOIHNYCCKU 06pa6aTBIBaTB Marcpuain (BI)II[eJU[TI) TJIaBHBIE MBbBICIN H
MI0JIO’KEHUS, IPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPAThH UX B Pa3IMUHbIX (POPMYJINPOBKAX);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKuMOHHBI ~ MaTepual MOXKET  CONPOBOXKAATbCA  JEMOHCTpalUEed  ClalJoB U
UCIIOJIb30BAaHUEM  pa3JaTOYHOro MaTepuana @pU NPOBEACHUM KOPOTKHUX JUCKycCHH 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCLUIIIIMHE.

Metoauyeckue yKa3aHusl AJdsl OOYYAIOIIMXCHA IO TNPOXOKACHHI0 NPAKTHYECKHX

3aHATHH
[IpakTnueckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX (DOpPM OpraHU3alMH y4eOHOTO

npolecca, 3aKI0Yaroniascs B BBIMOJIHEHUH OOYYalOIIMMHUCA TOJ PYKOBOJCTBOM MPENOaBaTeNs
KOMIUIEKCa Y4YeOHBIX 3a/JlaHuil C IeJIbI0 YCBOEHHUS HAayYHO-TEOPETHUECKUX OCHOB YyueOHOMU
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHU U HaBBIKOB, OIBITa TBOPUECKOH eATeIHbHOCTH.

[lenpr0 MPaKTUYECKOTO 3aHATHS Ui OOydarolerocs sBisieTcs MPUBUTHE OOydaromeMcs
YMEHUI U HAaBBIKOB NMPAKTUYECKOW E€ATEIbHOCTH 110 U3y4aeMOU AUCITUIUIMHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOSHUHU 00yYarOIeMcsl MPAKTUIECKUX 3aHSITHIA:

— 3aKkperuieHHue, YriayOlieHHWe, pacluIupeHrue W JeTanu3alus 3HaHWi [pu  pelieHUun
KOHKPETHBIX 337124,

— pa3BUTHE  IMO3HABATEJIbHBIX  CIOCOOHOCTEH,  CAMOCTOATEIbHOCTU  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBIAJCHHE HOBBIMH METOJaMHU W METOJUKAMU HW3YYCHHs] KOHKPETHOW y4eOHOI
JUCUUTLITAHBI;

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUMA JUISI
BBITIOJTHCHHUS 3aJJaHU;

— ofecrieyeHre palMOHAIBHOTO COYETaHHs KOJUIGKTHBHOW W WHAMBHIYaIbHOU (opm
o0OyueHusl.

DyHKINU MPAKTUYECKUX 3aHATUH:
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— IIO3HaBaTCJIbHAaiAd,

— PpasBHUBarouias;

— BOCIIMTAaTCJIbHasd.

Ilo XapakTEpPy BbIITOIHACMBIX O6yLIaI-OH_[I/IMCH SaﬂaHI/Iﬁ II0 TMPAKTHUYCCKUM 3aHATHAM
noapa3aciIsArOTCA Ha:

— O3HAaKOMMUTCJIbHBIC, IPOBOAUMBIC C ICJIBIO 3aKPCIVICHUA U KOHKPCTHU3AllUHU U3YYCHHOI'O
TCOPCTUUCCKOTO MaTCpUaJia,

— AaHaJIMTH4YCCKHEC, CTaBAIIUC CBOCH HEJIBK0 IMOJTYYCHHUE HOBOM I/IH(bOpMaI_[I/II/I Ha OCHOBC
(bOpMaJ'II/BOBaHHBIX METOJO0B,

— TBOPYCCKUC, CBA3AHHBIC C IOJYUYCHHUCM HOBOM I/IH(l)OpMaLII/II/I MyTeM CaMOCTOATCIILHO

BBI6paHHBIX IMOAXOJ0B K PCIICHUIO 3a1a4.
(DOPMBI opranu3alvi IMPAKTHYCCKUX 3aHATHH ONpeCaACIIIOTCA B COOTBETCTBHU CO

cnenupuIecKUMH OCOOCHHOCTSAMU Y4eOHOM ITUCHUIUIMHBI U LelasiMu o0ydeHus. OHHM MOTYT
MIPOBOJAUTHCS:

— B MHTEPaKTUBHOW (hopMe (perIeHne CUTYAIllMOHHBIX 3a/1a4, 3aHSATH 110 MOACIHPOBAHUIO
pealbHBIX YCIOBHM, JE€JIOBBIE HWIPBI, HIPOBOE IIPOCKTUPOBAHUE, HMUTALMOHHBIE 3aHATHUA,
BbI€3/IHbIE 3aHATHS B OpraHu3alMy (MpennpusTHsi), JAenoBas ydeOHas urpa, poJieBas Wrpa,
IICUXOJIOTMYECKUN TPEHUHT, KeIC, MO3rOBOM IITYpM, IPYIIOBBIE JUCKYCCUN);

— B HE MHTEPaKTUBHOW (opMe (BBIIOJHEHHE YIPAKHEHWH, pelleHHe THUIOBBIX 3ajad,
pelIeHre CUTYallMOHHbIX 3a/1a4 U Ipyroe).

MeTtoauka nIpoBeAeHHs IPAKTUUYECKOIO 3aHATUS MOXKET OBITh Pa3IMYHOM, IIPH 3TOM Ba)KHO

JOCTHIXCHHC O6HICI>1 eI AUCHUIIINHBI.

TpeboBanus K NPOBeIEHH IO NPAKTHYECKUX 3aHATHH]

[IpakTuyeckne 3aHATHS TPOBOAATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMHU, PACCMATPUBAEMBIMU B JIEKLIMOHHOM Kypce M B BHJE
pa3bopa BOIIPOCOB, KOTOPbIE MOT'YT BO3HUKHYTh Y CTYAECHTOB IIPY OCBOEHUH MaTepHuaa.

Mertoanyeckue yka3zaHHs 10 MPOBEIECHUIO MPAKTUUYECKUX 3aHATUN MPUBEAEHBI B CIEIYIOIIUX

nocoOusix nmeromuxcs B 6udnmuorexe ['YAII B HarleqyaTaHHOM U 3JIEKTPOHHOM BUJIE:

1. Mexanuka. Konebanuss u BonHbl. Tepmonunamuka. COopuuk 3amau //M.M. Kosanenko,
I0.A. Ky3uenos, M.H.Kyns6unkas, H.I1.JIlaBpoBckasi, H.H.JIutBunosa, E.B. Momaps ,
IO.A. HosukoBa, B.®. Opnos, J.E.Ilorapes, B.K. Ilpununko, E.B. Xoununena. FO.H.
Hapes, B.b.lllanun, b.®.11Iudpun, C.A. llepbdax 2010. 84 c.

2. OnextpuuectBo.  Marnetusm.  Ontuka. COopuuk  3amad. //M.M.  Koanenko,
H.IL.JIaBpoBckast, H.H.JIutBunosa, E.B. PyrtekoB. FO.H. Lapes, b.®.lludppun, C.A.
[Mepbak 2013. 80 c.

3. KBantoBas ¢usuka. Co6opuuk 3amau //, UM Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, I'.JIl. Ilnexorkuna, B.K. [Ipununko, E.B. Pytekos, FO.H. Ilapes,
C.4A Ulepbax, 2004, S6c¢.

MeToanyeckue yKka3aHus JJis1 00y4aomMXcs Mo MPOX0KIeHUI0 JIa0opPaTOPHBIX padoT

B xone BbImosHEHUS J1a00paTOPHBIX padOT 00ydaromuiics JOJKEH YriyOUTh U 3aKpenuTh
3HAHUS, IPAKTHYECKUE HABBIKH, OBJA/IE€Th COBPEMEHHON METOJMKONW M TEXHUKOHN 3KCIEpUMEHTa B
COOTBETCTBUM C  KBaJU(UKALMOHHOW  XapaKTepUCTHKOW  oOydaromierocs.  BoimonHenue
7a00paTOpHBIX PabOT COCTOUT W3 IKCHEPUMEHTATBHO-TPAKTHUECKOM, PacyeTHO-aHATUTHUECKOM
qacTel ¥ KOHTPOJIbHBIX MEPOIPUATHH.
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BrimonHenue mabopaTopHBIX paboT OOydaloUIMMCs SIBIISICTCSI HEOTHEMIIEMOM 4YacThiO
U3y4eHHs] JTUCLHMIUIMHBIL, OIpenessseMoi y4eOHbIM IUTAaHOM U OTHOCHUTCS K CpEICTBaM,
00ecIeunBaONINM PELICHUE CIEAYIOIINX OCHOBHBIX 33134 y 00y4aromerocs:

— NpHOOpeTeHrEe HABBIKOB MCCIIEOBAHUS MPOLIECCOB, SIBJICHUN U 0OBEKTOB, H3Yy4aeMBIX B
paMKax JaHHOW JIHUCLUILINHBI;

— 3aKpeIUICHHE, DPa3BUTHE U JCTaNu3alus TEOPETUYECKHUX 3HAHUM, IIOJyYEHHBIX Ha
JEKLUSAX;

— TOoJIyueHHe HOBOM MH(OpMAIUH 110 N3y9aeMON JUCIUILINHE,

— NpHOOpEeTeHHEe HABBIKOB CAMOCTOSATEIBHON paboTHI ¢ 1a00paTOPHBIM 000PYIOBAaHHEM U
npuOopamu.

3ananue U TPeOGOBAHUSA K NPOBEAEHUIO JIA00OPATOPHBIX PadoT

B rTteuenue cemecTpa KaxAblil CTYAEHT B COOTBETCTBUM C palouell Mporpammoi 110
qucuuiuinHe Ou3KKa 10JKEH BBINOIHUTH ONPEIeNIEHHOE YHCIIO J1abopaTopHbIX padoT. Ha kaxayro
1abopaTopHyto paboTy IUIAHUPYETCS HE MEHEE JIBYX 3aHSATHI: OJTHO — Ha BBIIIOJIHEHHUE U3MEPEHU,
U OZIHO — Ha 3aIuTy ot4yera. OTYeT NUIeTCsl He BO BpeMs 3aHATHl, a IoMa WK B OUOJInoTeKe.

B nauane cemecTpa 10 Hayajna 3aHATUH CTYAEGHT JOJDKEH OBITH NPOUHCTPYKTHPOBAH I10
TEeXHUKE O€30IIaCHOCTH IpH MPOBEACHUU JabopaTopHbIX paboT mno ¢usuke. IIpoxoxaeHue
MHCTPYKTaXXa (PUKCUPYETCS B CIIEHUAIBHOM XYPHAJIE; TaM HY)KHO 0053aTeIbHO paCcIUCATHCS.

B nmaGopaTopuio CTYAEHTHI OJDKEH NMPHUXOIUTHh IMOATOTOBIEHHBIMH K Ha3HAa4eHHOW pabore.
HeoOxomuMo 3apaHee mNpoyHWTaTh ONUCAaHWE pPAOOTHI M TEOPETUYECKHE CBEACHUS U3
COOTBETCTBYIOIIETO pa3zena Kypca. He 3a0biBaiiTe 0 peKOMEHIOBAaHHOM JTUTEpAaType U 003aTEIHHO
nosyuuTe B OubnnoTeke Bce mocoOus, BeIyckaeMble Kadeapoil.

BeinonHATe paboTy CTyOeHTY paspeluaercs, JUIlb IOocie JOIyCcKa, MOJy4YE€HHOro Iocie
6ecenp! ¢ mpenonasateneM. [IpernonaBatens g0kKeH yOeAUTHCSA, UTO CTYACHT IOHUMAET:

KakMe SIBJICHUs OH OyneT HabJto1aTh U UCCIIe10BaTh;

Kakasi 11eJIb TIepe]] HUM [TOCTaBJICHA;

KaKUMH pUOOpamMH U KaK BeAyTCsl U3MEPEHNUS;

KaK clielyeT MPOBOJIUTh IKCIIEPUMEHT.

[TosryueHHBIH JOMycK K paboTe OTMEYaeTcsl PernoaaBaTeieM B JKypHale.

B npouecce BbImoiaHeHMs 1a0OPaTOpHON pabOThI HY)KHO 00S3aTE€NbHO 3alOJHUTH MPOTOKOJ
U3MEepeHuil. Y KaXJ0ro CTyAEHTa NMPOTOKOJ HM3MEpPEHUH NOJKEeH OBITh CBOM; BEJEHHME OIHOIO
IIPOTOKOJIa HECKOJIBKUMHU CTYAEHTaMH BMECTE He nomyckaercsa. [IpoTokonm Bemercs Ha aucTe
dopmara A4. B npoTokose J0HKHO ObITh OTPAXKEHO:

TOYHOE IOJIHOE Ha3BaHWE U HOMEp JIabopaToOpHOW pabOThI B COOTBETCTBUU C METOJHUYECKUM
rmocoouem;

(bamMuMsl, ”HUIUAJIBI CTYI€HTa U HOMEP TPYIIIIBL;

(baMuIMs 1 MHUIUAIIBI IPETOoJ1aBaTes;

TabJIMIa TEXHUYECKUX XapaKTePUCTHK U3MEPUTENLHBIX TpUOOpOB (Ha3BaHUE Mpubopa, pabounit
Jana3oH, [ieHa JEJIEHMs], KJIACC TOYHOCTH U JIp.);

napaMeTpsl yCTAaHOBKH, HA HEW yKa3aHHBIE,

pe3yJbTaThl U3MEPEHUN;

JlaTa ! MOAIHNCH CTYJEHTA.

Bce 3anmmcu JOMKHBI BECTHCHh aBTOPYYKOM, IMAPUKOBOM, KaWJUIAPHON WJIM T'elI€BOM PYUYKOU.
3anuch HAOMIOACHUN U TaHHBIX KapaHJallloM He J0MycKaeTcs, KapaHJallloM MOKHO JIMIIb YEPTUTh
Tabnuupl U rpaguku. BegeHne «uepHOBUKOB MPOTOKOJIA» U MEPENUChIBAHUE MX B KOHIE 3aHSTHUS
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HAYHCTO HE PEKOMEHIYeTCs; 3TO HEeHY)KHas TpaTa BPEMEHH M BO3MOXXHOCTH JIOMYCTHTH OIIUOKY
npu nepenuchiBaHuu. CTapaTeNbHOCTh M aKKYPATHOCTD JTy4Ille IPOSBUTH TTPH 0(OPMIICHUH OTYETA.

[To okoHUaHMM M3MEPEHHIA MPOTOKOJ 005A3aTEILHO NAeTCs Ha MOJIMKCH MpernoaaBatento. bes
STOW MOJNHUCH TIPOTOKOJ CYUTAETCS HENEHCTBUTENBHBIM. [lOANUCH CTyneHTa B TPOTOKOJIE
0o003HayaeT, 4TO OH OTBEYAET 3a BCE IPOBEICHHBIC HM3MEPEHHS, a TOIIMKCH MNpPEernoaBaTems
O3HauaeT, 4ro paboTa JEHCTBUTENBHO BBINOIHIIACH M YKa3aHHbIC 3HAYCHUS JCHCTBUTEILHO
MOJTyYeHbI UMEHHO TeM CTYJACHTOM, KOTOPBIH COCTABUII TPOTOKOJ.

[To pe3ynbraTam, 3a)IKCHPOBAHHBIM B MIPOTOKOJIE U3MEPEHHIA, CTYACHT JOMa IHIIET OTYET U
3alUIIACT €ro Ha cieAyromeM 3ausaTud. [lpu 3ammre oTyeTa MOTyT OBITH 3a/1aHbl JTFOOBIE BOIIPOCHI
0 TEOPUHM HW3Yy94aeMOTO SIBIICHUS W TI0 TMIOJIYYCHHBIM pe3yibTaraM. 3a TMPUHATBIA OTYET
IPENoIaBaTeNb BBICTABISAET CTYJACHTY OIGHKY M IIOCIE 3TOr0 COOOIIAaeT HOMEp W Ha3BaHHE
crienyromel 1abopaTopHOl pabOTHI.

Crpykrypa u ¢popma ordera o 1adopaTopHoii padote

OTt4er JOKEH COlep)KaTh CIENYIOIINE Pa3elibl:

1. Llens paboTHI.

Omna chopMyarpoBaHa B ONKUCAaHUU J1a00OPaTOPHOM paboThl, OTTY/a €€ CIIeAYET epenucaTh.

2. Onucanue 1ab0paTOpHON YCTAaHOBKHU.

Onucanue yCTaHOBKH JIOJDKHO OBITh KpaTkuM. ClieyeT OrpaHuduThest GYHKIMOHAIBLHON MU
AIIEKTPUYECKON cXeMOoM ycTaHOBKM. He HYXHO NHpHMBOAUTH BHEIIHEro Buja Ipubopos. [anee
HEOOXOJUMO ONHCaTh O3KCHEPUMEHT M MEPEUUCIUTh U3MEpPHUTENbHblE NpUOOpbl B TabIuIe
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHOU U3 IPOTOKOJIa U3MEPEHUIA.

3. Paboune Gpopmybl.

PabGourMu Ha3bIBalOTCS TOJBKO T€ (POPMYJIBL, MO KOTOPHIM HEMOCPEICTBEHHO MPOU3BOISATCS
BBIUUCIICHUsS HccieayeMblx BenuuunH. CreBa B (opmylie JOMKHO CTOSTh TO, 4YTO CIEIyeT
OIpeNIeNIUTh, ClIpaBa - TO, YTO MU3MEPsIOCh B paboTe WM U3BECTHO. Bece npuBeneHHbIE (HOPMYIIbI
JIOJKHBI OBITH IPOHYMEPOBAHHBI.

BoiBoax (GopMyn U NpoOMEKYTOUHBIE BBIPRXKEHHS B ITOM pasjeie MPUBOAUTH HE HYKHO.
@opmynbl  AJI  BBIUMCIEHUS MOTPEIIHOCTEW M IPOBENEHUS MaTeMaThdeckod oO0paboTku
Pe3yJIbTaTOB U3MEPEHUN B ATOM pa3zielie TOXKe HE MPUBOAATCS.

4. Pe3ynbTaThl N3MEPEHUM U BHIYUCIICHUI.

B srom pasnene oTuera JOMKHBI OBbITH NPUBEAEHBI BCE H3MEPEHHBIE M BBIYMCICHHBIE
pe3yabTarhl. [lo BO3MOXXHOCTH, UX HY)XHO NpPEJCTaBIATh B BHJIE HArJSAHbIX Tabmui. B
NPUBOANMMBIX 3HAUEHMSIX HEJb3sl OCTABIIATH JIMIIHUE JIECATUYHBIE pa3psnbl (moapoOHee 00 3ToM
noiaer peubs Huxke). B pabore MoxkeT OBITh HECKOJIBKO 3aJaHUN, BCE OHHU JOJDKHBI OBITh
IIPUBENIEHBI B 3TOM pa3/ele.

5. IIpuMepsl BBIYUCIIEHUH.

B »TOM pasnene otuera JOMKHBI OBITH MPUBEIEHBI MOAPOOHBIE MPUMEPHI BBHIYHUCICHHUM MO
Kax10i padoueit ¢popmyne. He Hy)KHO IPHUBOIUTH BCEX BBIUMCIECHUHN, BIIOJIHE JOCTATOYHO OJIHOTO
npuMepa 1o Kaxxaou ¢popmyine. DTOT pazfen Hy>KeH JUIsl TOro, 4ToObl MpernojaBaTelto ObUIo Jierye
HalTH omMOKY B BEIYHUCICHUSAX UM U3MEPEHUSX, €CITU TAKOBBIE BCTPETATCS.

6. Boluucienue norpenHocTen.

B stom paznene oTuera AOJKHBI OBITH MPEACTABICHBI (POPMYIIBI, IO KOTOPHIM MPOBOMIIACH
MaTeMaTHueckasi oOpaboTka pe3yiabTaToB HM3MepeHUH. JlomKHBI ObITH BbIBEJIEHBI (POPMYIBI, O
KOTOPBIM BBIYHCIISUIUCH CUCTEMATHUECKUE U CIydallHbI€ MMOTPEIIHOCTH U MPEJICTaBICHbl TPUMEPHI
BEIUHCJICHUHN 10 KaXKJIOM U3 HUX.



24

OTOT pasfen oTyeTa caMblil CIIOKHBIA JUIs CTyAeHTOB. [lo Hemy OoibIle BCEro BOIIPOCOB, B
HeM Oombine Bcero omuOok. Teopus morpemHocrTeli OOBIYHO ObIBa€T HamucaHa Juis
HOJTrOTOBJIEHHOI0 YMTATElIs, 3HAKOMOT'O C BBICIIEH MaTreMaTUKoH. B HacTosmieM nocoOuu aBTOpsI
IIOCTapaJINCh OCTABUTH JINIIb CAMOE BAXKHOE 110 ATOM TEME U U3JI0KUTh MaTEpUa 110 BO3MOKHOCTH
IIPOCTO.

7. I'padpyiku 1 puCyHKH.

HebGonpme rpaduiky W pUCYHKH pa3MeIIarTcs B TekcTe, a Oospimme - dopmara A4 -
NPUBOAATCS Ha OTAENBHOM JHcTe. B mo0oM cinyyae OHM JIOJDKHBI OBITH MOJIUCAHBI U
IPOHYMEpPOBAaHbI, Ha HUX JOJDKHBI OBITh CCBUIKM B TeKcTe oTdeTa. ['paduxu o00s3aTenbHO
BBITOJIHSIOTCS. HA MUJUTMMETPOBOM Oymare. Ha kax7moi ocu JODKHO OBITh 00O3HA4YEHO, Kakas
BEJIMYMHA M B KakuX €JUHUIAX BJOJb Hee OTKIajbiBaeTcd. Ha camMux ocAX OJKHBI OBITH
HAHECEHBI TOJIBKO Y3JIbl KOOPAMHATHON CEeTKU. M3MepeHHbIe Ha ONbITE 3HAYECHUs MTOANNCHIBATH HA
ocax He ciueayer. Ha rpaduk oO0s3aTeNbHO HAHOCATCS BCE 3KCIEPUMEHTAIbHbIE TOYKH, M
IIPOBOAMTCA COEAMHAIOMAA HUX JUHHAA. OKOJO OZHOM WIM HECKOJIBKHUX TOYEK OTKIIAJbIBAKOTCS
cHUCTeMaTHYeCKHe MOIPEIIHOCTH COOTBETCTBYIOLIMX U3MEpEeHUH (IopoOHee 00 3TOM MOHAET peub
HUXKE).

8. OKOHUaTEeIBHBIC PE3YIIbTAThI, UX 00CYK/ICHHUE, BHIBOIBI.

B arom pasnene ordyera HY)KHO IOJBECTHM MTOr IpoJesaHHOW paboTel. CieqyeT Hamucarb,
KaKH€ MOIY4YEHbI BEJINYMHBI, U C KAKUMU ITOIPELIHOCTSIMHU.

Ecnu u3mepeHus NpoBOAMIUCH Pa3HBIMU METOAAMH, TO 005A3aTEJbHO HYKHO CPaBHHUTH 3TH
pe3ysbTaThl U X MOIPEIIHOCTH, CAeNaTh 3aKII0UeHHE, KAaKOM MeTO/1 Jiydllle, TouHee, yio0Hee.

Ecnun u3BecTHO TalbiaMyHOE 3HAYEHHWE W3MEPEHHON BEIMYMHBI, TO HYXHO 0053aTEJIbHO
CPaBHUTb €ro C MOJIyYCHHBIM Ha OIbITE 3HAUEHUEM U JJaTh apryMEHTUPOBAHHOE 3aKII0UeHHE 00 UX
COBIAJICHUU WJIK HECOBIAICHUU.

Ecin B pabore 3HaueHUs OAHOW U TOH ’K€ BEIMYMHBI IOJIyYEHBl SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO ITH PE3YJbTaThl HYKHO 00s3aTEJIbHO CPAaBHUTh M JaThb apryMEHTHPOBAaHHOE
3aKJII04YeHre 00 UX COBNAJECHNUU WM HECOBMA/ICHUU.

B cinydae, korma MeXAy CpaBHMBAaeMbIMHM BEJIMYMHAMH HMEIOTCA  HEJONYCTUMBIE
pPAacXOXIEHUs, 3TO HY)KHO 00s3aTelIbHO OTMETHUTb B OTYETE M BBICKA3aTh IPEAINOJIOKEHHE O
BO3MO>KHBIX TPUYMHAX 3TOTO HECOBIAACHHUS.

Ecnmu B pabore cTaBHJIOCH LIENbIO MPOBEPUTH KAKOW-TO (U3MUECKUI 3aKOH WM U3Yy4YUTh
SBJICHHE, TO B JAHHOM pa3zjiesie He0OX0UMO J1aTh 0O0CHOBAaHHBIN OTBET Ha MOCTABIECHHBIN BOIIPOC.

BbiBoA 10MKEH COOTBETCTBOBATH 1I€JIU PAOOTHI.

TpebGoBanus k oopMIIeHHIO 0TYETA 0 J1abopaTopHOIi padoTe

Otuer Mo yabopatopHO paboTe JOJKEH BBIMOJIHATHCS Ha jJucTax (opmara A4. 3amucu Ha
JUCTaX BEAYTCS TOJNBKO C OJHON cTOpoHbl. Ilo kpasm mucra noimkHA OBITH OCTaBlieHA paMKa
mupuHOM He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JINCTAaX HE HYXXHO, HO U 3aCTylaTh 3a HEE HE
cienyer. B pamMke B BEpXHEM I0JI€ HY)KHO JIMIIb IIOCTaBUThb HOMEpP CTpPaHMIIBL.
[TpoHyMepOBaHHBIMHM JOJDKHBI OBITH BCE JIMCTHI OTYETa, HauyuMHas ¢ Tperbero. [lepBbiil amcr —
TUTYJBHBIA U BTOPO JIUCT — IPOTOKOJ U3MEPEHUN, HE HYMEPYIOTCSI.

Oruer crnenyer nucath oT pyku. Eciu Bel ucnomnb3yere 4y ue 3aroToBKd, TO Oy/bTe€ TOTOBBI
OTBEUaTh 32 BCE «3aMMCTBOBAaHHBIE» OMIMOKH, KOTOPHIX ObIBaeT MHOro. CKa3aHHOE B paBHOM Mepe
OTHOCHUTCSL K (opMmyaaMm, KOTopble Bbl moacMoTpenu y KOro-to, a He BbIBeIM camu. Jlydine
cpocuTh npemnonasarens. OH MOJICKaKeT WM IPOBEPUT, IPABHIIbHO JI Yy Bac momyunsnocsk.

TutynpHbBI JTUCT pabOTHl MOXKET OBITH HAMMCaH OT PYKH WJIM HaledaTaH Ha TpPUHTEpeE.
ONEeKTpOHHas BEpCHsl TUTYJIBHOTO JINCTa HaxoauTes Ha caite 'Y Alla.
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nocoOusx umerontuxcs B ondnuoreke ['Y ATl B Harle4aTaHHOM | JICKTPOHHOM BHJIE:

4. Mexanuka. Komnebanus m BosHbL. MonekymnsapHas ¢uszuka. JlabopaTopHbIii TPaKTUKyM
//.M. KoBanenko, H.II. JlaBpoBckas, H.H. JlurBunora, I'.JI. [Inexorkuna, /I.E. [Torapes,
B.K. Ilpununko,. FO.H. [apes, b.®. [ludpun, 2014, 132 c.

5. DnekTpudectBo u MarHeTusM. Jlaboparopusiii npaktukym// /E.H. Kotnmukos, C.4. Illep0Oak,
N.N Koranenko, FO.A. Ky3uenos, M.H. Kynsounkas, H.I1. Jlasposckas, H.H. JIutBuHOBa,
['.JI. IInexotkuna, B.K. Ilpununko, E.B. Pyrskos, , FO.H. Lapes, b.®. lludpun, 2010,84
c.

6. BonnoBas ontuka JlaGoparopusiii npaktukym //E.H. Kormmkos, W.II. KpekrtyHosa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponun 2013 68 ¢

7. KBanToBass ¢usuka. Jlabopatopubiii mpaktukym //I.A. BecuuueBa, M.M1 KosaneHnko,
H.II. JlaBpoBckas, H.H. JlutBunoa, B.®D. Opnos, B.K. Ilpununxo, C.I1.0anees,
E.B.Xonunena, }O.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

MeTtoauyeckue yka3aHusi Ui O0OYYAIOIIMXCSl MO MPOXOKIEHHIO CAMOCTOSITETbHOI
padoThbI

B Xxoze BBIMONHEHUS CaMOCTOSITENILHON pPaOOThI, OOYYaIOUIUICS BBIMOJHSIET paboTy IO
3a/laHUI0 U IPU METOJMYECKOM PYKOBOJCTBE IpEnojaBareisi, HO 0e3 €ro HemocpeiICTBEHHOIO
y4acTusl.

B mporecce BBINOTHEHUSI CaMOCTOATENBHON paboThl, y oOydaromerocs (opMHpPYeTCs
1esnecoo0pa3Hoe MJIaHUPOBAaHUE paboUuero BpeMEHHU, KOTOPOEe MO3BOJIAET UM pa3BUBATh YMEHHS U
HABBIKM B YCBOCHHH M CUCTEMAaTU3alMK MPUOoOpETaeMbIX 3HaHUM, 00ECIeunBaeT BHICOKHI YPOBEHb
yCIIeBAaeMOCTH B MEPHOJI 00yUeHHUs, TIOMOTAeT MOJYYUTh HABBIKH MOBBIIICHUS MPOPECCUOHATHEHOTO
YPOBHSI.

MeroauyeckUMH ~ MaTepualaMH,  HalpaBJISIOLMMH  CaMOCTOSITEIbHYIO  paloTy
oOyJaromuxcst SBseTcsl ydeOHO-METOANUECKUI MaTepuall 1o JUCHUIUIMHE, TPUBEICHHBIN B II. 8-
10.

MeTtoanyeckue YKa3zaHusi Uil 00yYalOIIMXCS MO TPOXOKIECHUIO MPOMEKYTOYHOI
aTTecTaluu

[TpomexyTouHas aTTecTaus 00yJaroImuxcs npeaycMaTpUBacT OIlEHMBAHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YJIbTATOB OOy4YeHHs MO aucriuiuinHe. OHa BKIIIOYACT B
ce0st:

— 9K3aMeH — (opMa OIICHKH 3HaHWi, MOJYYCHHBIX O0yYaroIUMCS B MPOIECCe M3YUCHUS
BCEH TUCIUILTUHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIIbHOIM paObOThI, CIIOCOOHOCTH MPUMEHSTh UX
JJISL peHIeHI/Iﬂ HpaKTI/ILIeCKI/IX 3aaa4. 3K3aM€H, KaK HpaBI/IJ'[O, HpOBOI[I/ITCﬂ B HCpI/IO]I
9K3aMEHAIIMOHHON CECCUM M 3aBepIIacTCsl aTTECTAIlMOHHOW OIICHKON «OTIHYHOY», «XOPOIIOY,
«YJIOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEIHHOY.

— nubdepeHIMPOBaHHbIM  3aueT — 93T0 (opMa OIEHKH 3HAHUH, IOJYUYCHHBIX
00yJaromuMcsl IPU M3YYCHUU TUCHUIUIMHBI, TPH BBIMOJHCHUUA KYPCOBBIX MPOCKTOB, KYPCOBBIX
paboT, HayYHO-UCCACIOBATEIBCKUX PA0OT U MPOXOXKICHUH MPAKTHK C aTTECTAIIMOHHOM OIEHKON
COTIIUYIHOY, «XOPOILIOY, KYTOBIECTBOPUTEIHHOY, «HEYTOBICTBOPUTEIHHO.

CuctemMa OIICHOK TMPH TPOBEICHUHM TMPOMEKYTOYHON aTTECTAIlMd OCYIIECTBIIACTCS B
COOTBeTCTBUH ¢ TpeboBanusmMu [lomokeHunit «O TeKylmieM KOHTpOJIE YCIEBAaGMOCTH U
NPOMEKYTOUHOW arTectaiuu  cryaeHToB [YAIL, oOyuarommxcss 1O MpOrpaMMbl BBICIIETO
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oOpazoBanusi» U «O MOIYTHHO-PEUTHHIOBONH CHUCTEME OIICHKH KadecTBa Yy4eOHOW paboThI
crynentoB B 'Y AIy.
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JlaTta BHECEeHUs
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JIOTIOTHECHHUH.

IToanuce BHECHIETO
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ConepxkaHre U3MECHCHHUH W JOTIOTHCHHMH

Jara u Ne
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3aceaHus
Kadeapb

Iommuce
3aB.
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