OHIeNbCCKUM TEXHOIOTHUECKU HHCTUTYT ((puinan) ¢peaepaabHOro rocy1apcTBEHHOTO
OIOKETHOrO 00pa30BATEILHOTIO YUPEKICHUS
BBICIIET0 00pa30BaHus
«CapaToBCKUll TOCYTapCTBEHHBIN TEXHUUECKUM yHUBepcuTeT uMeHu ["arapuna FO.A.»
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PABOYAS [TPOI' PAMMA

10 JUCHUTUINHE
b.1.1.8 «®uszuka»

HaIpaBJICHUS TTOITOTOBKU
15.03.02 «TexHOMOTHMYECKHE MAIIIMHBI K 000PYI0BAHHUEY

npoduias 2 «O60pya0BaHNE XUMHUECKUX U He(PTEra30BBIX IPOU3BOJICTBY

®dopmbl 00yUCHHUS: OYHAS, 3a09HAS.
O0BEM OUCLUILINHEL:
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PaGouass mporpamma mo mgucruruinHe «®du3ukay HampaBiIeHUs MOATOTOBKU
15.03.02 «TexHonornueckue MaluHbl U 000PYAOBAHUE» COCTaBJICHA B COOTBETCTBUU C
TpeOoBaHms MU  DefepaabHOrO0  TOCYAapCTBEHHOTO  00pa30BaTENBHOTO  CTaHIApTa
Beiciiero oOpaszoBanust 15.03.02 «TexHonoruueckue MamMHBI U O0OPYIOBAHHE,
yTBEPXKJACHHBIM Tpuka3oM MwunHoOpHayku Poccum MunoOprayku Poccuum ot 9 aBrycra
2021 r. Ne 728.

PaGouas nmporpamma:

00cyx/1eHa U PEKOMEHI0BAHA K YTBEPKICHUIO pEIIEHUEM Kadeapsl
«EcTecTBeHHBIE M MaTeMaTHYeCKue HayKn» oT «14» mas 2026 1., nmpoTokon Nel9.

,
3aBeayromuii kKadeapoin (Zi 7704/ = [umuna E.B./

MOINUCH d.1.0.

ono0pena Ha 3acegannn Y MKH ot «15» mas 2026 r., mpoTokon Ne4.

IIpeacenarens YMKH W /JleBkuna H.JIL./



1. leau 1 3a1a4u TUCHUILIHHBI

Ienr mnpenogaBaHMs AMCHHUILVIMHBI: SBISETCS  O3HAKOMIICHHE CTYIEHTOB C
COBPEMEHHOU ¢duznueckoit KapTUHOMU Mupa, npuodpeTeHue HAaBBIKOB
HKCIIEPUMEHTAJIBHOIO HCCIEN0BaHUS (DU3MUECKUX SIBJICHUN M IPOLECCOB, H3YUYECHHE
TEOPETUUECKUX METOJOB aHain3a (U3NYECKUX SBJICHUH, OOy4YEHHE TPaMOTHOMY
PUMEHEHUIO MOJOKEHUN (PyHJaMEHTAIbHON (PM3KUKH K HAyYHOMY aHaJU3y CUTyaluH, C
KOTOPOH MH)KEHEPY NMPUXOAUTCS CTAIIKUBATHCS IIPU CO3JaHUU HOBOM TEXHUKH, a TAK XKeE
BBIPAOOTKH y CTYJICHTOB OCHOB €CTECTBEHHOHAYYHOTO MHUPOBO33PEHHUS M 03HAKOMIICHHUS
C UCTOpUE pa3BUTHUS GUZUKH U OCHOBHBIX €€ OTKPBITHI.

3agaum n3y4yeHuss JMCUMILINHBI

* W3Y4YCHHME 3aKOHOB OKPYKAIOIIErO MUPA B UX B3aUMOCBS3H;

* oBJaJeHue (PyHIAMEHTaIbHBIMU MPHUHIMIAMU U METOJAMHU PEIICHHS HAy4YHO-
TEXHUYECKUX 3a/1a4;

* (opmMHpoBaHME HABBIKOB 10 MPUMEHEHHUIO MOJIOKEHUN (PyHIaMEHTAIbHOU
(U3MKM K TpaMOTHOMY HAyyHOMY aHalu3y CHUTyalllil, C KOTOPBIMU HHXXEHEpPY
IIPUXOJUTCS CTAIKUBATBCS IIPU CO3MaHUU HOBOW TEXHUKU U TEXHOJIOTUH;

* OCBOCHHME OCHOBHBIX (DU3MUECKUX TEOpPHUH, MO3BOJIAIOIIUX ONUCAThH SBJICHUS B
IIPUPOJE U MPEIEIOB IPUMEHAEMOCTH JTUX TEOPUM Ul PELIEHHUs COBPEMEHHBIX U
IIEPCIIEKTUBHBIX TEXHOJIOIMYECKUX 3a/1a4;

* (opmHupoBaHUS y CTYJIEHTOB OCHOB €CTECTBEHHOHAYYHOMN KapTUHbBI MUPA;

* O3HaKOMJICHHE CTYJACHTOB C HCTOPUEH M JIOTUKOM pa3BUTUA (QU3HKUA H
OCHOBHBIX €€ OTKPBITH.

2. Mecro nucuuniannsl B crpykrype OIIOII BO
HucuumirHa «Pu3nka» OTHOCUTCA K 00s3aTeIbHON YyacTh yuyeOHOTOo iaHa bioka
1 «JlucuuraruHbl (MOIYIIN ).

3. TpeGoBaHusi K pe3yibTaTaM OCBOCHUS IMCUUIIIIMHBI

W3yyenne  NUCHMIUIMHBI  HAMNpaBlIeHO Ha  (QopMuUpoOBaHHE  CIEAYIOIIMX
KOMIICTCHIMN:

- CIOCOOHOCTh OCYHIIECTBJISITh TOWCK, KPUTHUYECKHM aHaIW3 W CHHTE3
nH(DOpMaIuH, TPUMEHITH CUCTEMHBIN MOAXO/ IJIsl PEIICHUS MMOCTABIEHHBIX 3a/1a4.

(YK-1).
Kon m manmenoBaane | Kom m HanMeHOBaHNE HanmeHoBanme 1oka3aTeis OIcHUBaHUS
KOMIICTCHIINN HHAUKATOpA NOCTHIKCHUSA (pe3ynLTaTa OGy‘lCHI/IH 110 I[I/IC]_[I/IHHI/IHC)
(pe3ynbTar OCBOEHHUS) | KOMIETEHIMH (COCTaBISIOMIEH
KOMITCHTCHITHH )
YK-1 . Cnocoben W-3yk-1 3HaeT ¥ MOHUMAET 3HaTh:
OCYUIECTBJIATH MOUCK, OCHOBHbIE (DU3UUECKHE SIBICHUS U e OCHOBHbIC (DU3HMYECKHE SBICHHS M OCHOBHBIE
KPUTHYECKUH aHAN3 U (byHnamMeHTanbHbIe HU3HYECKHE 3aKOHBI (DU3MKHU; TPAHHIIBI IPUMEHUMOCTU 3aKOHOB B
CHUHTE3 I/IH(i)OpMaL[HI/I, 3aKOHBI, FpaHI/ILIBI nux Ba)KHeI\/’II_HI/IX HpaKTquCKI/IX HpI/IHO)KeHI/IﬂX;
OpUMCHATH CHUCTEMHBIH MIPUMEHNUMOCTH K BaXKHENIITUM ° OCHOBHBEIE q)plgp]quKne BEJIMYUHBI U @HSHHGCKI/IC
IMOAXOA I PEIICHUS (u3MYECKMM IIPOLIECCAM B PAMKAX KOHCTaHTBI, MX OTpEICIIEHUe, CMBICHI, CIOCOOBI |
IIOCTABJICHHBIX 3a1a4. CUCTEMHOTI'O IMOAX0aa NJIsd PEIICHUA €IUHHUIIBI U3MEPEHUS,
TIOCTABJICHHBIX 3a/1a4 e (yngameHntambHbIe GU3NUESCKHUE OMBITH U MX POJIb
B Pa3BUTHU (PU3NUECKON HAYKH;
®  HA3HAYCHWE W MPUHIMIIBI ACHCTBUS BasKHEUIINX
(usnvecKkux mpuOOPOB.




Kox u sanmenosanue | Konx u HamMeHoBaHue HaunMmenoBaHue nmokazareis OlleHUBAHUS

KOMITETCHITHH WHMKATOpa JTOCTHKECHUS (pe3ynbrara 00ydeHUs O TUCIUTLINHE)
(pe3yabTaT OCBOCHUS) | KOMIIETCHITUH (COCTaBIISIOIICH
KOMITCHTECHITIH )

® OCHOBBl  QHAIUTHYECKOW  TEOMETPUM  Ha
IUIOCKOCTH U B ITPOCTPAHCTBE.

e 0ocHOBHI AU(D()EePEHINAIFHOTO U WHTETPATHHOTO
HCYHCIICHUSL.

e muddepeHIHANBEHBIE YpPaBHEHUS IIEPBOTO U
BTOPOTO MOPSIKOB.

®  DJIEMEHTHI TEOpHUH BEPOSATHOCTH "
MaTEMaTHYECKOH CTATUCTHKH.
YMmerb:

e OOBSCHITH OCHOBHBIC HaOJIO/aeMble MTPUPOIHEIC
U TEXHOTCHHbIC SBJICHUS M IPQEKTh C MO3ULU
(GbyHIaMEHTAIBHBIX (PU3MYCCKUX B3aUMOJICHCTBUA;

e yKa3aTh, KakW€ 3aKOHBl ONHCBHIBAIOT JaHHOE
siBIIeHIE Wik 3P QeKT;

® HCTOJKOBBIBATH CMBICT (DM3UYCCKAX BEIHYHH U
MOHATHH;

® 3amHCHIBATH  ypaBHCHHSA I (U3HICCKUX
BeJnmauH B cucteMme CU;

e pabotath ¢ mpuOOpaMH U 00OpPYIOBAHHUEM
COBpEMeHHOH (u3nveckoit 1adboparopuu;

®  HCNOJIb30BaTh Pa3JIMuHbIE METOAUKU (PU3MUECKUX
U3MEPEHU U  O00pabOTKHM  DKCIEPUMEHTATBHBIX
JIAHHBIX;

® HUCNOJIb30BaTh  METOJBI ¢bu3ngeckoro U
MaTeMaTHYEeCKOTO  MOJCITUPOBAHMSA, a  TaKKe
MPUMEHEHHUS METOIOB  (DU3HKO-MAaTEeMAaTHIECKOTO

aHajau3a K peIIeHUIo KOHKPETHBIX
€CTeCTBCHHOHAYYHBIX H TEXHUYECKUX MPOOIeM.
Baagern:
®  HaBBIKAMH HCIIOJIb30BaHMS OCHOBHBIX

o0me(dnu3n4eckux 3aKOHOB M  NPUHIUIOB B
BaXKHEHILNX NPAKTUYECKUX IIPUIIOKEHUSX;

o HaBbIKaMW TIPUMEHCHHA OCHOBHBIX MECTOJ0B
(U3MKO-MaTEeMaTHYECKOrO aHalu3a IS PelICHHs
€CTCCTBCHHOHAYYHBIX 3aJ1a4;

e HaBBIKAMHU NPABHIBHOH SKCIUTyaTaldl OCHOBHBIX
npubopoB M O0OpYIOBaHHS  COBPEMEHHOM
¢dusnyecKoii tabopaTopui;

e HaBblKaMH  00pabOTKM M HHTEpPIIPETaLUH
Ppe3ynbTaToB (PU3NUECKOTO IKCIIEPHMEHTA;

®  HaBBIKAMHU HCIIOJIb30BaHUs METOJI0B
(U3MIEeCKOT0  MOICTHPOBAHMSA B  HMH)XCHEPHOU
TIpaKTUKE

4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOI1 padoThI
ounasn popma 0dyuenusn

aKaJ.4yacoB
Bun yueOHOM 1eaTeIbHOCTH 10 CEMeCTpaM
Bcero
2cem. | 3cem. | 4cem.

1. AynuTopHble 3aHITHS, YaCOB BCETO, B TOM YHCJIE: 160 64 64 32
* 3aHATHA JIEKIIMOHHOT'O THIIA, 80 32 32 16
* 3aHATHUS] CEMHHAPCKOTO THIIA: 80 32 32 16
NPAKTUYCCKHUE 3aHATHS — — — —




71a00paTOPHBIE 3aHATHS — 32 32 16
B TOM YHCJIC 3aHATUS B (DOpME MPAKTUIECKON TOJITOTOBKU — — —
2. CamocTosTeNnbHast paboTa CTYACHTOB, BCETO 200 80 80 40
— KypcoBasi pabora (IIpOeKT) — — —
3.IIpomexxyTOoUuHas aTTECTALM: OK3aMEH | 3a4eT ¢ 3a4er
OK3AMeH, 3a4em ¢ OYeHKOI, 3a4em OLICHKOM
O0BeM QUCHUILUIMHEI B 3aUE€THBIX €IUHUILIAX 10 4 4 2
O0BeM QUCIMILUIMHEI B aKkaj. yacax 360 144 144 12
3a0unasn hopma odyuenus
3aounas popma 0OydeHHS 11O
WHUBUAYAJIbHBIM IJIAHAM B
3aounas popma obyuenns YCKOpPEHHBIC CPOKH (aKa.
(axaz. yacom) 4acos)
Bun yuebHolt gesitenpHOCTH
0 ceMecTpam 0 ceMecTpam
Bcero
1 cem. 2 ceM. 3cem. | Bcero | 1cem. 2ceMm. | 3cem.
1. AynutopHbie 3aHATHSA, 36 14 12 10
9acoB BCETrO, B TOM YHCJIC:
* 3aHATHUA JIEKIIUOHHOTI'O THIIA, 18 8 6 4
* 3aHATHUS] CEMUHAPCKOTO TUTIA: 18 6 6 6
MIPAKTUYECKHUE 3aHATH — — — —
1a0b0paTOPHBIC 3aHATHS — 6 6 6
B TOM YHCJIC 3aHATUS B (hopMe
HPAKTHYECKON HOArOTOBKU B - B
2. CamocTosTenbHas pabota 324 130 132 62
CTYJICHTOB, BCETO
— KypcoBasi paboTa (IpOeKT) — — —
— KOHTpOJIbHAs paboTa + + +
3.IIpomexyTouHast aTTeCTaIUs: 3a4€eT ¢
9K3aMeH, 3a4em ¢ OYeHKOll, 3K3§Me oueHKo | 3auer
3auem 1
O0beM AUCHUILTUHBI B 3a4ETHBIX 10 4 4 9
SIMHHTIAX
Sf;iM JTUCITUTUIMHBI B aKa/l. 360 144 144 79

5. Conep:xanue MUCHMILIMHBI, CTPYKTYPHUPOBAHHOE MO0 Te€MaM € YKa3aHUEM
KOJIMYECTBA aKaJIeMUYEeCKUX YaCOB M BUI0B YUYeOHbIX 3aHATHH

5.1. Coneprxkanue TUCHMILIMHBI
Tema 1. Du3znyecKre 0CHOBBI MEXAHUKH.

[Ipenmer ¢u3MKKM W CBSI3b CO CMEXHBIMHU HaykaMu. MeTOoabpl HCCIeI0BaHuUs
¢usnyeckux siBneHu. Pa3Butue u B3auMHOE BiIusiHUE (QU3UKU U TeXHUKU. Hoeilmue

JTOCTUKEHUS (PU3UKH.

Kunematuka wmarepuasibHOW TOUYKH. CHCTEMBI

OTCUCTa.

Crioco0kbl

3aJaHusA




nBrKeHus. PaBHOMeEpHOE W paBHONEpEMEHHOE JBHKEHHE. CKOpPOCTh U YCKOPEHHE.
HopmasibHOE M TaHT€HIIMAIBHOE YCKOPEHHE.

Jlunampka MmarepuanbHOoM Touku. Cuna M Macca. 3akoHbl HprooTOHa. 3akoH
COXpaHEHUs UMITyJibca. PeakTuBHOE ABMKEHUE

Pabora mocrossHHONW M NepeMeHHOM cuiibl. DHeprus. KuHerumueckas sHeprus.
IloTeHnmanpHOE TOJIE CHJI U NMOTEHUMAIbHASA 3HEPrus. 3aKOH COXPAaHEHHUs DHEPTUU B
MEXaHUKE.

Junamuka tBepnoro tena. IlocrymarenbHOe M BpalaTeNbHOE IBIKEHUE TeEIA.
MowmenTt cunbl. KnHetnueckass sHEprus Bpamaronierocs tena. MOMEHT WHEpLUH.
OCHOBHOI1 3aKOH JUHAMUKH BPAIIATEIBHOTO JIBH>KEHHSI. 3AKOH COXPAHEHUSI UMITYJIbCA.

Tema 2. Kosie0aHusi 1 BOJIHBI

Mexannueckue kosieOanus. ['apMoHHMYECKOE KoJieOaTeNbHOE JIBUXKEHHUE M €ro
OCHOBHBIE XapaKTepuCTUKU. BektopHas nuarpamMma. CoOCTBEHHBIE HE3aTyXaloIllue M
3aTyxarlue Kojaebanus. MasTHUKH.

Beinyxnennele  kojiebanus. SIBieHue pe3oHaHca. ClokeHHE  KojeOaHUM
OJIMHAKOBOW YaCTOThI U OJTHOTO HAIPABJICHUS.

Bosnnel B ympyroi cpeae. IIpoaosibHbie W MONEPEYHBIE BOJIHBIL. YPaBHEHUE
oery1iel BoJHbI. BOIHOBBIC TOBEPXHOCTH.

DHeprus, nepeHocumas BoiHou. MaTepdepeHius BOJIH.

Tema 3. MoJiekyJisipHas GU3UKA U TEPMOAUHAMUKA.

OCHOBHBIE TOJIOKEHUSI MOJEKYIsIpHO-KMHeTH4eckol Teopun (MKT). OcHoBHOE
ypaBHeHne MKT.  3akoH pacnpeneneHusi MOJIEKYJT MO CKOpocTsiM Makcema.
Bapomerpuueckas dopmyna. Pacnipenenenue bonbiiMana. Uucino CTOIKHOBEHUU W
CpeaHsis yTMHA CBOOOAHOTO ITpodera MOJIeKyI.

Pacnpenenenne sSHepruu 1O  CTENEHsIM CcBOOOAbl. BHyTpeHHsiss 3sHeprus
uaeanbHoro rasza. Teopus TEINIOEMKOCTH MACAIBHOTO Trasa. fIBieHus IepeHoca u
MOJIEKYJISIPHO-KUHETHYECKAs TEOPUS ITUX SIBJICHUM.

Peanbubie ra3pl. Cuiibl W TNOTEHIMAIbHAs DJHEPTUS MEKMOJEKYJSPHOIO
B3aUMOJICHCTBUS. YpaBHeHue Ban-gep-Baanbca. OKcnepuMeHTAIbHBIE H30TEPMBbI
peanpHOro rasa.

®a3pl 1 (QazoBbie Tepexoabl. OcHOBHBIE TOHATHSA. YpaBHeHue KiaitnepoHna-
Knaysuyca. JInarpamma coctosinusi. TpoitHast TOUKa.

Tema 4. DyekTpocTaTnka.

OCHOBHBIE TIOJIOXKEHHS BJEKTPOCTATUKU. 3akoH KylioHa. DIEKTpOoCTaTUUECKOE
noJie. [IpuHIun cyneprno3uium.

Pabora no nmepeHocy 3apsiia B yeKTpocTaTuyeckoM mnoiie. [loTeHnuan u pa3HocTb
noTeHIMAN0B. CBA3b MEXy HAPSHKEHHOCTBIO MOJISl M NOTEHLIUAIIOM

JIMPNEeKTpUKUB  3JIEKTpOCcTaTMdYecKoM — mone. llomsipHele u  HEnoJsIpHbIE
IVANEKTpUKH. llomsipusanns 1u3IIeKTpUKOB. BEKTOP 2JIEKTPpUYECKON HHAYKIUH.

[IpoBOOHMKM B DJJIEKTPOCTATHYECKOM ITose. PaBHOBecHe dyeKkTpuyecTsa B
poBoAHUKAX. [[pOBOJHMKM BO BHELIHEM JIEKTPOCTATUYECKOM I10JIE



ONeKTpOEMKOCTh. EMKOCTh MIIOCKOTO Y IWIMHAPUYECKOTO KOHJIEHCATOPOB.
DHeprus 3apsKEHHBIX TPOBOJHUKOB U 3JEKTPOCTATUYECKOTO MOJISL.

Tema 5. [locTOSIHHBII YJIEKTPUYECKHUI TOK.

3aKOHBI JIEKTPUYECKOro Toka. Cuja TOKa M IUIOTHOCTh TOKa. 3akoHbl Oma 1is
ydacTKa Ienu U JIJIsl 3aMKHYTOMU 1enu. PaboTa, MOIITHOCTD U TEIJIOBOE JEHCTBUE TOKA.

MomnocTs U K.11.1. uctouHukoB J./].C. [IpaBuna Kupxroda u ux npuMeHeHue.

DNEKTPUYECKUNA TOK B KUJKOCTSIX W Ta3ax. DJIEKTPOIUTHYECKAS IUCCOLMAIIUS.
Onektponus. 3akoHbl Dapages [ AIEKTpoiu3a. Teopus 3IAEKTPOIUTHUYECKON
MPOBOAUMOCTH. TexXHUYECKHEe MPUMEHEHHUS JICKTPOIIU3a.

Tema 6. DiIeKTPOMarHUTHbIE SIBJICHUS.

MarauTtHoe mone. MarHuTHOe MoJie U €ro Xapakrepuctuka. 3akoH buo-Capapa-
Jlarutaca. MarauTHoe 1ose npssMoro U KpyroBoro TOKOB.

MaruauTHoe 1nose coneHona. JlelcTBue MarHUTHOTO IT0JI HAa TOK. 3aKOH Amnepa.

Cuna Jlopenna. KoHTyp ¢ TOKOM B MarHUTHOM TIOJIE.

3akoH Papanesd I8 JIEKTPOMArHUTHOM HMHIAyKUWH. [IpuMeHeHue sBIeHUSA
AIIEKTPOMATHUTHON UHIYKIIUH.

CamouHaykuus. SIBIIEHHE B3aMMHOM WHIYKLIWW. OHEPrHs MAarHUTHOTO IOJIS.
Tpanchopmaropsl.

MaruuTHele MOMEHTBI aTOMOB W  MOJEKyJld. BeKrop HaMarHu4uBaHUS.
JlnamarHeTuKuy, napaMarHeTuKu, eppoMarHeTHKH.

Tema 7. BoinoBasi onTuka.

Pa3Butue mnpencraBieHuii o npupoge cBera. OCHOBHbIE (OTOMETPUUYECKHE
BEJIMYUHBI U €UHUIBI. 3aKOHBI TEOMETPUYECKON ONTUKU IO BOJTHOBOW TEOPHH.

HNuTtepdepenius cpeta. YClIoBUe MaKCUMyMa U MUHUMyMa MpU UHTEpDEpeHITnn
CBETOBbIX BOJH. IIpocTpaHCTBEHHass W BpEMEHHas KOTEPEHTHOCTb B  ONTHKE.
WNurtepdepentuss ot aByx menedd. HWHrepdepeHuss cBeTa B TOHKHUX IIJICHKAaX.
[Ipumenenne uHTEPPEPEHITNH.

Hudpakuust cBera. OcHoBHbie monsTHs. [lpunmun [roirenca-dpenens.
Hubpakuus B pacxomsamuxcs ydax. 3oHbl @Dpenens. Judpakiuonnas pemierka.
["onorpadus.

Jucnepcus ceera. HopmanbHas 1 aHOMaIbHAs JUCIIEPCUSL.

[Tonspuzamus cBera. MeTonbl NMOMYYEHHs MOJSAPU30BAHHOIO cBeTa. Onrrhueckas
aKTUBHOCTbG. [[priMeHEeHUE TOIAPU30BAHHOTO U3TYUECHUS.

Tema 8. KBanTOBas1 oNTHKA.

TemnoBoe wu3nyuenue. OcCHOBHBbIE MOHATHS omnpeaeneHus. 3akoH Kupxroda.
3akonbl Ctedana-bonsimana u Buna.

KBaHTOBBIE OnITHYECKUE sABJICHMS. DOTOHBI, UX CBOWCTBA U ITapaMeTpbl. BHemHun
doroaddext u ero 3akonsl. Teopust poroapdexra DAHIITEHHA.



Tema 9. ATomHas pusnka.

Teopust aroma o bopy. Cnekrp atoma Bogopoja. Pa3Butue mpencraBieHUi O
CTPOCHUU aTOMOB.

[InanerapHas monenb aroma Pesepdopna. Iloctymarel bopa. Teopus bopa s
BOJIOPOJIONOI00HBIX aTOMOB U €€ HEAOCTATKH.

ATOM W aTOMHBIE CHEKTpbl. ATOM BOJOpOJAa B KBAaHTOBOM MexaHuke. CHuH
anektpoHa. Ilpunmun Ilaymu. MHOTO3JIEKTPOHHBIE AaTOMbIL. JJIEKTPOHHBIE CIIOM U
obonouku. Tabnuna Meneneesa.

PentrenoBckoe wu3nydeHue. PeHTreHOCTpyKTypHbId aHanmu3. CHOHTaHHOE U
BBIHYXJEHHOE W3IydeHus. ONTHYECKHE KBAaHTOBBIE T'€HEpPaTOpbl. ATOMHBIE U
MOJICKYJISIPHBIE CIIEKTPHI.

Tema 10. JneMeHTHI PU3UKH TBEPAOTO TeJlA.
DOnemMeHThl PU3UKU TBEPAOTO Tena. 30HHas Teopus TBEPAbIX Ten. CoOCTBEeHHas U

IMPUMCCHAaA IIPOBOAHMMOCTDL ITIOJIYIIPOBOAHHUKOB. KonTtakTt QJICKTPOHHOI'O WM ABIPOYHOI'O
IMOJYIIPOBOJHHNKOB q)OTOHpOBOIII/IMOCTB IMOJYIIPOBOJHHUKOB.



5.2. Pa3aesibl, TeMbl JUCIUIIMHBI M BUABI 3aHATHI

ouHasn ghopma odyuenusn

Bupl 3aH4THH, BKJIIOYas CAMOCTOSITENBHYO Kon
paboTy CTyIeHTOB (B akaJ.4acax) WHIUKAaTOpa
HaumenoBanwue pasnena, 3aHATHUS 3aHATHS camoc— JOCTHKEHUS
Ne TEMbI TUCIUTLIMHBI JIEKIMOHHOTO | CEMHHApPCKOIO | TOsITeNbHAas | KOMIIETEHLUHU
/i THIIA TUMA / U3 HUX B pabora
dhopme
MPAKTUYECKOU
MOJITOTOBKU

1 Tema 1. dU3UUECCKHE OCHOBBI 10 10 30 N/1-3yk-1

MEXaHHKH.
2. Tema 2. KoseOaHus ¥ BOJIHEI. 10 10 26 N/1-3yk-1
3 Tema 3. MonekynsipHast 12 12 24 N/1-3yk1

¢du3nKa 1 TEPMOAMHAMHUKA.
4. | Tema 4. DnekTpocTaTuka. 10 10 24 N/1-3yk-1
5 Tema 5. HOCTO:IHHBIIZ 10 10 24 N-3yk1

ANEKTPUYECKUN TOK
6. Tema 6. DeKTpOMarHuTHbIE 12 12 30 NJ1-3yk-1

SIBJICHUSL.
1. Tema 7. BonHoBas onTuka. 5 4 16 NJ1-3yk-1
8. Tema 8. KBanToBas onTuka. 5 4 12 N/1-3yk-1
9. | Tema 9. AtomHas pusnka. 3 4 12 N/T-3yk-1
10. Tema 10. DnemeHTbI PU3UKH 3 4 i N-3yk-1

TBEPAOTO TeNa.

Hroro 80 80 200




3a0unasn popma odyuenus

Bupl 3aH8THH, BKIIIOYas CaMOCTOSITEIbHYIO Kon
paboTy CTyIeHTOB (B akaj.yacax) WHJUKaTOpa
HanmenoBanwme pasnena, 3aHATHS 3aHSATUS camoc— JOCTHKEHUS
TEMBI JUCIUILTAHBI JEKIMOHHOTO | CEMHUHApPCKOro | TOATEIbHAs | KOMIIETEHIUU
Ne THTIA TUTIA / U3 HUX B pabota
/o bopme
MPaKTUYECKOU
MOJATOTOBKH
3aouHas / saounasn / UITY | 3aounas /
Uiy Uiy
1 Tema 1. duznyeckre 0CHOBBI 2 3 44 NJ1-3yk-1
MEXaHHKH.
2. | Tema 2. KoneOaHus v BOJIHEL. 2 2 44 N/1-3yk-1
3 Tema 3. MonexynsipHas 2 3 42 N-3vk1
" | ¢hbu3uKa U TEPMOJTMHAMHKA.
4. | Tema 4. DnekTpocTaTuka. 2 2 48 N1-3yk-1
5 Tewma 5. [TocTostHHBII 2 2 32 N-3vk-1
AICKTPUICCKUI TOK
6 Tema 6. DneKTpOMarHuTHbIE 2 2 52 N-3yk-1
SIBJICHMUSI.
7. | Tema 7. BomHOBAas ONTHKA. 1 2 20 N/1-3yk-1
8. | Tema 8. KBanToBas onruka. 1 2 26 NJ1-3yk-1
9. | Tema 9. Atomuas ¢usuka. 1 1 16 NJI-3yk-1
10. Tema 10. DnemeHTHI PU3UKH 1 1 - NJI-3yk-1
TBEPAOTO TeJIA.
Hroro 18 18 324

5.3. [lepeyeHb MPaKTHYECKUX 3AHATHIA

He npedycmompenul yuebHvlm naanom




5.4. IlepeyeHsb J1aOOpPaTOPHBIX padoT

No HaunmenoBanue HanmenoBanwue n1abopaTopHOi paboThI O0beM TUCHUIUIMHBI B aKaJl. yacax
/1 paszzena, TeMbl ouHasi opMa |04HO-3a049Has (popma| 3aouHas hopma
JUCITUATITUHBI 00yueHus obyuenus / UITY oOyuenus / UITY
(npu naauuuu) (npu nanuuuu)
1. OnpeneneHne MOMEHTA HHEPLIMY MaxOBHUKa 3
Tema 1. ®usnueckue | Mastauk O6epOeka 16
OCHOBBI MexaHukH. | Onpexnenenne K03 unmeHTa TpeHUs CKOIbKEHHS
Omnpepnenenne moayas FOunra
2. Tema 2. Konebanus | @u3ndecKuii MAsSTHUK 8 2
Y BOJIHBI. Omnpeenenne CKOPOCTH 3BYKa B BO3JyXe
3. Tewma 3. OmnpeneneHue mokaszaress aauadaTel 3
MonekynsipHas Omnpenenenne kodduimenTa Bs3koctu merogoM Crokca 8
¢buznka u
TEPMOIUHAMUKA.
4, Tena 4 HccnenoBanue 351€KTPOCTATUYECKOTO TTOJISI 2
| OnpeneneHne €MKOCTH KOHJEHCAaTopa C IOMOIIBID MOCTa 11
DneKTpOoCTaTHKA.
Cortu
5. Tema 5 Omnpenenenne 3.JI.C. ranbBaHUYECKOro 3J€MEHTa METOJIOM 2
ITocTostHHBII xoMTeHCAIlH 16
. DIeKTpOU3MEpUTEIbHBIE TPHOOPHI
ANEKTPUYECKUIN TOK .
Omnpenenenne EKTPUYECKIX COMPOTHBIICHUH
6. Tema 6. NHAYKTUBHOCTD KaTyIIKH 2
DJIEKTPOMAarHuTHbHIE 5
SIBJICHUS.
7. OnTudeckas ckambs win M3ydenne paboThl MEKPOCKOTIA 2
Omnpenenenne TOKa3arens MPEJIOMIICHUS JKUAKOCTH C
MOMOIIBIO pedpakToMeTpa
Tema 7. BonHoBas Omnpenenenye ATUHBL BOJHBI C MOMOIIBI0 HHTEPHEPEHLNUN 7

OIITHKA.

ot AByx weneit uim Konpna Herotona

JudpaxknuonHas pemeéTka

W3ydyeHne noriomeHus CBeTa B KUAKOCTAX U TBEPIBIX Tellax
ITpoBepka 3akoHa Maitoca




8. Tema 8. Keanroas Omnpenenenne  mnocrossHHo — Credana-bonpiiMana ¢ 2
I IIOMOIIbIO TUPOMETPA 2
0. Tema 9. Atomuas [IpoBepxka 3akonoB CrtosieToBa 5 1
(buzuka.
10. | Tema 10. Dnementsl | M3ydyeHue 3aBHCHMOCTH 3JEKTPONPOBOAHOCTH METAIOB U 1
¢u3uku TBEPAOrO IIOJIyIIPOBOJHUKOB OT TEMIIEPATYPhI 5
Tena. Wzydenue pabotel poTopesucropa
Hroro 80 20
5.5. 3ajaHus 1J151 CAMOCTOATEJIbHOI PadoThI CTYJIEHTOB
Ne n/nn Haumenosanue paszzena, 3azaHus, BONPOCHI, ISl CAMOCTOSATEIBHOIO NU3YYECHHUS OO0beM TUCHMILIMHBI B aKaJl. yacax
TEMbI JUCHUIIIMHBI (3aI[aHI/I$[) ouHas Gopma O0YHO-3a049Has1 3a04Has popma
o0OyueHHs (dhopma oOydeHU 00yUeHUS
/ UMY / AITY
1. Tema 1. ®usnueckue OCHOBBI | YIIPYIMI W HEYNPYrMd yaapbl. YCIOBHS PAaBHOBECHS. 30 B 44
MEXAHUKH. I'upockor.
2. Tema 2. KoneGanms i CrnosxeHue B3aMHO NMEPIEHAUKYIISIPHBIX KOJIeOaHUH.
BOJHEL Crosiure BOJIHBI. AKYCTHMYECKHE BOJIHBL. YJIBTPa3ByK M €ro 26 - 44
IPUMEHEHHUE.
3. Tema 3. MonexynspHast S¢dext xoyna-Tomcona. CxxuxeHne razos. 24 B 42
($u3MKa ¥ TepMOJIUHAMUKA.
4. Teopema Octporpazackoro-I'aycca u ee NpuMEHEHHUE K pacyeTy
Tewma 4. DnekTpocTaTuka. TTOJICH. 24 - 48
CerHeToaIeKTPUKH U TbE30JIEKTPUKH.
5. Tema 5. ITocTOAHHEBINI DNeKTpUUeCKril TOK B razax. VMoHmzamus u pekoMOWHAIHS. 24 B 32
JIIEKTPUYECKUN TOK HecamocTosTenbHbli U caMOCTOSTENbHBIN pa3psl. Ilnaszma.
6. [Mupkynsauus BEKTOpa HAPSHKEHHOCTH MarHUTHOT'O TI0JIA,
Tema 6. Dy1eKTpOMarHuTHbIE JAKOH TIOJIHOTO TOKa.
Tok cmemenus. YpaBHenue Makcseia. DJI€eKTPOMarHuTHOE 32 - 52

SIBJICHUA.

oJIe.
AnepruoanvecKkuil u NepHOIUYECKUM pa3psl KOHJIEHCATOpA.




CoOcTBeHHbIe Kosiebanus B konebarenbHoM KoHType LRC.
BeIHyX)ICHHBIE dJIEKTPUYECKHe KoineOaHusl, pe30HaHC.
DyekTpoMarHuTHbie BoJiHbL. Bexktop YMoBa-Iloiitunra. [lkona
AJICKTPOMArHUTHBIX BOJIH.

Tema 7. BomHoBas onTHKa.

[IpoctpancTBennas pemérka. Paccesiaue cBera. Paspemarommas
CHOCOOHOCTh ONTHYECKUX MpruOOopoB. ['onorpadus.

16

20

Tema &. KBanroBas ornruka.

JlaBieHue cBeTa 1o KBaHTOBOM TeOprH. EAMHCTBO
KOPIYCKYJIIPHBIX U BOJHOBBIX CBOMCTB CBETA.

OJeMEeHThI KBAaHTOBOM MEXaHUKH. BOJIHOBBIE CBOMCTBA YaCTHII.
CootHomienus HeonpezaeneHHocrel I'elizen0epra. BonHoBas
byHKIMS U €€ PU3HNUECKUN CMBICT.

VYpasuenue lllpenunrepa. Yactuia B 6€CKOHEUHO TITYOOKOM
OJHOMEPHOM MOTEHIUAIbHOU siMe. JIMHEMHBIN rapMOHUYECKUM
OCIHJLISATOP

12

26

Tema 9. AtomHas pusuka.

[IpaBuna cmenieHus Ipu paguoakTUBHOM pacnaze. OCHOBHOM
3aKOH paJMOaKTUBHOIO pacnaga. PaqmoakTUBHbIE CEMENCTBA.

12

16

Hrtoro

200

324

6. PacueTHo-rpajduueckas padora
Pacuemno-epaguueckas paboma ne npedycmompena.

7. KypcoBas pa6ora

Kypcosasa paboma ne npedycmompena.

8. KypcoBoii npoexkTt

Kypcosoii npoexm ne npedycmompen.

9. KourpoabHasi pa6ora

Konmponvnasa paboma npedycmomperna no 3aounou goopme 06yuerus




10. OueHo4YHbIe CpeACTBA IJsi MPOBeJEHHUS TEKYIIero KOHTPOJA H
MPOMEKYTOUYHOM aTTeCTAUN

OueHuBaHue pe3yabTaTOB OOy4YeHUsT MO JUCHUIUIMHE ©  YpPOBHSA
c(OpPMHPOBAHHOCTH KOMIMETEHIIMI (YacTH KOMIIETEHIIMM) OCYIIECTBISIETCS B
paMKax TEKYyLIEro KOHTPOJS YCHEBAEMOCTH M NPOMEXKYTOYHOM aTTECTalud B
cooTBETCTBUH ¢ DOHIOM OIIEHOYHBIX CPEACTB.

Ilepeuenns BOmpocoB K dKk3aMeHy(cemecTp 2):

1. Cucrembl orcyera. CrnocoObl 3aiaHusi JBUKEHUsA. PaBHOMEpHOE H
paBHONIEpeMEHHOE. JABMWKeHUE. CKOpOCTh M YCKOPEHHWE B JaHHBIA MOMEHT
BPEMEHHU.

2. CKOpoCTh W YCKOPEHHE TIpM  KPHUBOJHMHEMHOM  JIBHOKCHUMU.
HopmaiibHOE U TaHT€HLIMANIbHOE YCKOpeHue. BpamaTenbHOe JBUKEHNUE TOUKH.

3. Jlunamuka MarepuanbHod Toukd. Cwia U mMacca. 3akoHbsl HproTOHA.
3aKOH COXPAaHEHMS UMITyJIbca. PEaKTUBHOE IBU)KEHHE.

4. Pabora mocTosiHHOW M NepeMeHHOM cuibl. JHeprus. Kunetnueckas
sHeprus. [loTeHnmanbsHOe 1Mose CUIl ¥ NOTEHIMAJIbHAS SHEPTHSL.

5. Junamuka TtBepporo Ttena. lloctymatenbHoe W BpamaTeNbHOE

NBIKeHUEe Tena. MomeHT cuiibl. KuHeTndeckas SHeprusi Bpalllalolierocs Tena.
MowmenT unepiiuu. OCHOBHOM 3aKOH JTUHAMUKH BPAIIaTEILHOTO JABUKCHHUS.

6. ['apmonnueckoe KonebaTenbHOE JBIKEHHE U €ro  OCHOBHBIC
XapakTepUCTHKU. BekTtopHas paumarpamMmma. CoOOCTBEHHBIE HE3aTyXawIIne U
3aTyxaroliue Kojaeoanus. MasTHUKH.

7. Bomubl B ynpyrout cpeae. IIpomonpHble W NONEPEYHBIE BOJIHBL.
VYpaBHenue Oeryiiei BOJIHBI (TUIOCKOW U cheprudecKoi).

8. OHeprusi, nepeHocuMasi BoJiHOW. MHTepdepenuus BoaH. Crosume
BOJIHBI. AKYCTUYECKHE BOJIHBI.

9. OCHOBHBIE ~ TIOJIOXKEHUS ~ MOJIEKYJSIPHO-KMHETUYECKOM  TEOpHHU.

OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPHH U CJIEACTBUE U3 HETO.
3aKoH pacrpeeieHnsi MOJIEKYII 0 CKOpoCTsIM MakcBeliia.

10. bapomerpuueckas dhopmyna. Pacnpenenenue bonpimana.

11.  Cunbr 151 MOTEHIMaJIbHAs SHEprus MEKMOJIEKYIISIPHOTO
B3auUMOJAECUCTBUA. Y paBHeHHE Ban-nep-Baansca.

12. DOkcnepuMeHTalbHbIe M30TEpPMbI peanqbHOro raza. dddext Jxoyns-
Tomcona. C:xr>keHHUE Ta30B.

IMepeuenn Bonmpocos Kk 3auéry(cemectp 3):

3akoH Kynona.

DIEKTPUYECKOE TI0JIE U €r0 XapaKTEPUCTHUKHU.

PaboTa cuit 3eKTpu4ecKoro moJis.

['padmueckoe n3006paxeHune IMEKTPUIECKOTO MOJS.
[ToTOK BEKTOpa HANPSKEHHOCTH 3JIEKTPUYECKOTO MTOJISL.
HanpskeHHOCTh M MOTEHIMAN MOJIs TOYEYHOT0 3apsijaa.
Teopema ['aycca.

3akoH Kynona, kak cieactsue TeopeMsl ['aycca.

cLONoakrwdE



Q. PaboTa mo nepemeniennro 3apsiaa U3 0OJTHONH TOUYKH B IPYTYIO.

10. BsiBog Teopemsl ['aycca u3 3akona Kynona.

11. Kakas pusudeckas BeIuynHa U3MEPSETCA B SJICKTPOH-BOJIbTAX.

12.  Tunsl qusnexTpukoB. [lonspuzanus 1UIEKTPUKOB

13. Cerueroanextpuku. Touka Kropu.

14. Dnektpuueckas EMKOCTb, ONPEACIICHUE, AUHULIBI U3MEPEHUSI.

15. ITlocnenoBarenbHOE U MapaieIbHOE COSTUHEHNE KOHEHCATOPOB.

16. TlocTostHHBIN >MeKTpUUEcKHii TOK. 3akoH OMa JiJIs yJacTKa IeTH.

17. PaboTa u MOITHOCTH MMOCTOSTHHOTO JIEKTPUUECKOTO TOKA.

18. IlocnemoBarenbHOE U MapaLICTLHOE COSTUHEHNE PE3UCTOPOB.

19. 3akon Oma 175 MOJHOU IEMH.

20.  3axon /Ixoyns — JIeHma.

21. IIpaBuna Kupxroda.

22. MarunutHoe noje. ['papudeckoe n300pakeHne MarHuTHOTO MOJIS.

23. MarHuTHOE MOJI€ U €r0 XapaKTePUCTHKHU.

24. 3akon buo-Casapa-Jlamaca, ero npuMeHeHuUe.

25. MarnuTHo€ 1oJjie MpSIMOro MpoBoia OECKOHEYHOM JITTMHBI.

26. MarnuTHOE 1oJj€e B IIEHTPE KPyroBOro TOKa.

27. BzaumopeiicTBre napauieIbHbIX TOKOB. 3aKOH AMIiepa.

28. JleiicTBHE MarHMTHOTO TOJISI HA JABMKYIIHMICS 3apsi.

29. Cwuna Jlopenma.

30. JIBmwxkeHHE 3apsHKCHHBIX YaCTHIl B MATHUTHOM TIOJIE.

31. SIBneHume AIEKTpOMarHUTHOW MHIYKIUH. 3aKoH Dapases.

32. VHIyKTHUBHOCTH KOHTYDA.

33. Camomnaykuusa. I1C caMOMHIYKITUH.

34. Toxwu npu pa3MbIKaHUH U 3aMBIKAaHUH TICTIH.

35. Bzaumnas uHAYKIHS.

36. TpanchopmaTopsl.

37. DHeprus MarHUTHOTO TOJIS.

38. Jlua — u mapaMarHeTUKH.

39. ®eppomarneruku. [letns ['uctepesuca.

40. TapmoHmMuYeckue KojeOaHUs U UX XaPAKTEPUCTUKH.

41. CBo0OomHbBIE TApMOHUYECKHUE KOIeOaHUs B KOJIeOATETHHOM KOHTYPE.

42. JluddepennmanbHoe YpaBHEHHE CBOOOTHBIX 3aTyXaroIMX
KOJICOaHMIA.

43. IlepemeHHBIH TOK.

44, R, L, C Buenu nepeMeHHOTO TOKa.

45.  MourHocTs, BbijiesieMas B IIeNy MIePEMEHHOT0 TOKa.

46. YpaBHenne MakcBesa Jjisi 3JIEKTPOMAarHUTHOTO TOJIA.

IlepeyeHb BONpocoB K 3a4€Ty (cemectp 4):

1. OcHoBHbI€ 3aKOHBI ONTUKH. [l0JIHOE BHYTpEHHEE OTpaKEHUE.
2. Toukue nuH3b1. 300paxkeHne ¢ MOMOUIBIO JIUH3.

3. dopMyiia TUH3HIL.



R BR©0O~NO O A

15.
16.

0.
1.
2.
13.
14,

Jlyna (yBeIMYHUTEIBbHOE CTEKJIO).

J1anbHO30PKOCTh U OJIM30PYKOCTh. PaccTosiHuEe HaMITydIlero 3peHust
Aobepparus (MOrpenrHOCTh ONITUYECKUX CUCTEM).

DHEpPreTUYEeCKUe U CBETOBBIE (POTOMETPUUECKUE BETUYHUHBI.
KopnyckynsipHast 1 BOJIHOBasi TEOPUM CBETA.

[Tpunumn ['rolirenca — 0CHOBa BOJIHOBOM TEOPHUU CBETA.

[TpuHumn ['roiireHca u 3aK0HbI NPEJIOMIIEHUS U OTPAXKEHUS.
HuTepdepentus ceera. Onbit FOHra.

WuTepdepenius cBeta B TOHKUX MIEHKAX (0OIIMe MPEACTaBICHUS).
Kospua HerotoHa.

[Tpumenenue untephepenun. [IpocBeTnéHHas onTHKA.
Hudpakuus ceera

[Tpunuun ['roitrenca u uarepdepeHuus

Hudpakuuss Dpaynrodepa Ha omHoit menn Pacnpenenenue

HNHTCHCHUBHOCTH CBCTA.

17.
18.

Poanes.

19.
20.
21.
22,
23.
24,
25.
26.

217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.

Hudpakunonnas pemérka. Pacnpenenenue "HTEHCUBHOCTH CBETA.
Pa3pemaromas crnocoOHOCTh. onThyeckux mpudopos. Kpurepuit

Paspemaromas cnocoOHOCTs MUKPOCKOIIOB M TEJIECKOIIOB.
Paspemiaromas cnocoOHOCTS Ti1a3a.

EcTecTBEHHBIN U NOJIIPU30BAHHBIN CBET.

[Tony4yeHne NOJAPU30BAHHBIX JIyUYEH.

3akoH Mairoca.

Bpaienne miocKkoCTH NOJISIpU3alnH.

JIBOiTHOE MydenpenoMIIEHHUE.

[TonspuzarnmonHsie mpu3Msbl (ipu3Ma Hukoms) u noisipouib.
Jucniepcus ceera

3aBUCHUMOCTh TTOKA3aTeNs MPEJOMIICHHS OT JITTUHBI BOIHBI.
Panyra — npumep nucrniepcum.

TennoBoe U3IIy4eHUE U €ro XapaKTEPUCTUKH.

3akon Kupxroda.

3akonbl Ctedana — bonpliMana u cmenienus Buna.
®opmyna Panes — Jxunca.

KBanToBas runoresa [1nanka. ®opmyna [lnanka.
TernaoBble UICTOYHUKH CBETA.

Bueunuii u BHyTpeHHUI GoTO3(DPEKT.

VYpaBHenue DitHIITeiHA 15 BHEHIHETO (oTodddeKTa.
Mopenu atoma Tomcona u Pezepdopna.

JInHenyaTeI CIEKTp aToMa BOAOPOIA.

Cnexrtpanbhblie cepun Jlaitmana, bansmepa, [1amena aroma Bogopoa.

40. IToctynatst bopa.
41.Cnektp atoma Boaopoaa no bopy.

TunoBble TECTOBBIE 3aJaHUA .



Paznen 1. KunemaTuka n [uHaMuKa MoCTyMaTeIbHOr0, BPAIATEIbHOTO U
K0J1€0aTeNbHOTO ABUKEHUN
Tewma 1.

1 TIOJIOXKEHME MATEPHAJILHOM TOUKHU B 3AJTAHHOM CUCTEME
OTYETA 3AJIAET..
A)paanyc-BeKTOp
B)aneprus
C)yckopeHnue
D)ckopoctb
E)macca
(Otanon: A)
2. BEKTOP ITEPEMENIEHUA 9TO ...
A) BEKTOp COCIMHSIONINN HAYaIbHYI0 M KOHEYHYIO TOUKH Ty TH
B) nuHus B mpocTpaHCTBE, KOTOPYIO OMUCHIBAET TOYKA MPH JIBIKCHHUH
C) BeKTOp, COCIMHSIONINM HauaI0 KOOPIUHAT U KOHEYHYIO TOUKY ITyTH
D) nnunHa myTH
E) nunusa coeaunstonias Ha4yaio KOOPAUHAT, KOHEYHYIO TOUKY ITyTH U HA4ajo
KOOpJIMHAT
(Oranon: A)
3. JIMHUA B ITPOCTPAHCTBE, KOTOPVYIO OITMCBIBAET TOUKA ITPU1
JIBMOKEHNU OTO...
A) nepemelnieHue
B) TpaekTopus
C) paguyc-BeKTOp
D) nnuna nytu
E) nunus coequHsIONas Ha4an0 KOOpAWHAT, KOHEYHYIO TOUKY MYTH U HA4ayo
KOOpIMHAT
(Oranon:B,D)
4. BEKTOP COEJIUHAIOIINIT HAYAJIBHYIO M KOHEUHYIO TOUKH
I[IYTHU OTO...
A) nepemMelleHue
B) tpaekTopus
C) paguyc-BeKTOp
D) nnuna nytu
(OtanoH:A)
5. BEKTOP, COEJIMHSIOIINI HAYAJIO KOOPIUHAT Y KOHEUHVYIO
TOUYKY IIYTU OTO...
A) nepemelnieHue
B) TpaekTopus
C) paguyc-BeKTOp
D) nnuna nytu
(Qranon: C)
6. TPAEKTOPUA OTO...
A) BEKTOp, COCTUHSIONINA HAYaTbHYIO M KOHEYHYIO TOYKHU My TH
B) nuHMS B mpocTpaHCTBE, KOTOPYIO OMUCHIBAET TOYKA MTPH IBIKCHHUH



C) BEKTOp, COEIMHSAOIINI Ha4aa0 KOOPAUHAT U KOHEYHYIO TOUKY IIyTH

D) nnuna nyTH

E) nuuus coeauHsionas Hayaao KOOPAUHAT, KOHEUHYIO TOUKY ITyTH U Ha4ajo
KOOPJAUHAT

11. YueOHO-MeTOAHUECKOE 00€ecTIeYeHue TUCIMIIINHDI

11.1. PexoMeHnayemas aureparypa

1. [TaBnoB, A. M. Kypc obmieit pusuku. Mexanuka / A. M. I1aBnoB ; monu
penakuuern A. M. IlaBnoBa. — MockBa, MkeBck : PerymnsipHas U xaoTudeckas
nuHaMuka, MHCTUTYT KOMIBIOTEpHBIX ucciaenoBanuii, 2019. — 412 ¢. — ISBN
978-5-4344-0717-5. — TekcT : BJCKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUYHAs
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/91939.html .
— Pexxum moctyma: st aBTOpHU3Up. MOIb30BaTeei

2. IToroxux, C. A. ®uszmka. COOpHHK 3ajay. IJIEKTPOMArHETH3M,
KoJIcOaHHUS W BOJIHBI, ONITHKA, KBAHTOBAs U sjacepHas pusuka : yueOHOEe mocooue /
C. A. Iloroxux, C. A. CtpensioB. - HoBocubupck : HI'TY, 2020. - 120 c. - ISBN
978-5-7782-4163-3. - Tekcrt : snekrponnsid // DBC "KoncynpranT cryaenra :
[catiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785778241633.html . -
Pexxum nocryna : mo noanucke.

3. Craructuueckass ¢usuka. Yacte 1. Tepmoamnamuka : y4eOHO-
Meroanueckoe nocobue / cocraButenu E. E. T'opbGenko [u ap.]. — Jlyrauck :
Kuwnrta, 2021. — 84 ¢c. — TekcT : AMeKTPOHHBIN // DIEKTPOHHO-OUOIMOTEUHAs
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/111212.html
. — Pexum nocrtyna: mis apropusup. [lons3oBarenei

4, Crartuctuueckass  ¢usuka. Yacte 3. TepmomuHamuika U
CTaTUCTHYECKass (U3MKa HEPAaBHOBECHBIX COCTOSHUH : y4eOHO-METOIMYECKOe
noco6ue / cocrapurenu E. E. T'op6enko [u ap.]. — Jlyranck : Kauta, 2021. — 92
C. — TekcT : anmeKkTpoHHbIH // DnekTpoHHO-0MbaMoTeuHas cuctema [IPR BOOKS :
[catiT]. — URL.: https://www.iprbookshop.ru/111214.html . — Pexxum nocrtyma:
JUIS aBTOPU3UP. M0JIb30BaTENEH

S. Jmutpuena, E. . ®usuka : yuednoe nocodbue / E. U. JImutpuena. —
2-¢ u3n. — CapatoB : Ait [Tu Op Menua, 2019. — 143 ¢. — ISBN 978-5-4486-
0445-4. — TekcT : PAEKTPOHHBIN // DieKTpoHHO-OuOMMoTeuHas cucrema [PR
BOOKS : [caiitr]. — URL: https://www.iprbookshop.ru/79822.htm . — Pexum
JIOCTYTIA: JJIsl aBTOPU3HP. TTOJIH30BATENCH

6. Komenes, 3. A. MonekynsipHas pusuka. TepmoaunHamuka : y4eOHO-
meroanueckoe mocooue / 3. A. KomeneB. — Hoocubupck : HoBocubupckuii
rOCy/apCTBEHHBIH TexHHuYeckuil yHuBepcurer, 2019. — 46 c¢. — ISBN 978-5-
7782-3995-1. — TekcT : 3IEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAs] CHUCTEMA
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/98718.html . - Pexxum
JIOCTYyTIA: JJIsl aBTOPU3HP. MOJIb30BATENEH

1. [TepmunoB, A. B. O6mas ¢usuka. 3agaun ¢ pelieHus MU : 3aJa4HUK /
A. B. Ilepmunos, FO. A. bapkoB. — Caparos : By3oBckoe o6pazoBanue, 2020. —



https://www.iprbookshop.ru/91939.html
https://www.studentlibrary.ru/book/ISBN9785778241633.html
https://www.iprbookshop.ru/111212.html
https://www.iprbookshop.ru/111214.html
https://www.iprbookshop.ru/79822.htm
https://www.iprbookshop.ru/98718.html

725 c¢. — ISBN 978-5-4487-0603-5. — TekcT : 37€KTpOHHBIN // DIEKTPOHHO-
OubMoTeUHas cucrtema IPR BOOKS : [caitT]. — URL:
https://www.iprbookshop.ru/95156.html . — Pexxum mocTyma: [jis aBTOpU3HP.

11.2. llepuoauyveckue U3aaHusl
He UCNONb3YIOMCS

11.3. HopMaTHBHO-NIPABOBbIE AKThI H HHbIE PABOBbIE JOKYMEHTbI
He UCNONb3YIOMCS

11.4 TlepeyeHb 3JIEKTPOHHO-00Pa30BaTeJIbHBIX PECYPCOB

1. Kimnaes 10.B., Kopuarun C.A. Ontrueckas cKaMbsi: METOA. YKa3. K
naboparopHoit padote / FO.B. Knunaes, C.A. Kopuarun. — TeKCT 3JIeKTPOHHBINA —
URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=29317&rashi
renie=docx .

2. Kimnaes FO.B., Kopuarun C.A. M3yueHue MUKpOCKOIAa: METOI. YKa3.
K nabopatopHoit pabore / F0.B. Knunaes, C.A. Kopuarun. — TeKkCT 27eKTpOHHBIN
URL:

http /ltechn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=29318&rashi
renie=docx.

3. Kmunaer 1O.B., Kopuarun C.A. Pedpakromerp: meToa. yka3. K
naboparopuoit padote / FO.B. Knunaes, C.A. Kopuarun. — TeKCT 3JI€KTPOHHBINA —
URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?1dResurs=29322&rashi
renie=docx.

4, Kimnnaes 1O.B., Kopuarun C.A. IIpoBepka 3akoHa Maintoca: METO/I.
yka3. k sabopatopuoit pabore / FO.B. KmmnaeB, C.A. Kopuarun. — Tekcr
AIEKTPOHHBIN URL:

http://techn.sstu. ru/new/SubJectFGOS/InsertStatlstlka aspx?ldResurs=29324&rashi
renie=doc.

d. Kmunaes 10.B., Kopuarun C.A. Onpeaenenne noctostHHoi Ctedana -
BonbpiMana ¢ MOMOIIBI0 OMTHYECKOTO MUPOMETpa: METO/. YKa3. K JabopaTOpHOM
padore / HO.B. KnunaeB, C.A. Kopuarun. — Tekct anektpoHHsii — URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=29325&rashi
renie=doc (mara oOpamenus: 13.10.2021)

6. Knunae 10.B., Kopuarun C.A. MoMEHT uMHEpUMU: METOJ. yKa3. K
naboparopHoit padote / FO.B. Knunaes, C.A. Kopuarun. — TeKCT 3J1€KTPOHHBINA —
URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=29326 &rashi
renie=doc.

7. Knunaes 10.B., Kopuarun C.A. KoagduimeHt tpeHusi, CKOIbKEHHS
W TIOKOSI: METOJ. yKa3. K jJabopartopHoit padore / FO.B. Kimmnaes, C.A. Kopuarus.
— Tekcr AIEKTPOHHBIN — URL:


https://www.iprbookshop.ru/95156.html

http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=29327 &rashi
renie=docx.

8. Kimmnae 10.B., Kopuarun C.A. Mopayne FOHra: meroxa. ykas. K
nabopatopHoii padore / FO.B. Knunaes, C.A. Kopuarun. — TekcT 31eKTpOHHBIA —
URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=29328&rashi
renie=doc.

11.5 DneKTpOHHO-0M0INOTEYHbIE CHCTEMBI

1. «OBC IPRbooksy,

2. «9BC elibrary»

3. ObC «kKOHCVYJIBTAHT CTYAEHTA»

11.6. Pecypchl  HMHGOPMAIHOHHO-TEIeKOMMYHHKAIIMOHHOM  CeTH
«AHTepHeT»
- OBC «YHHUBepCUTETCKAsE HAyYHO-TexHHUeckas Ondmuorekay (http://lib.sstu.ru);
- DBC «Emunoe okuoy» (http://window.edu.ru );
- Ob muccepranuii Poccuiickoii rocyaapctBennoit ouodaunoreku (https://dvs.rsl.ru);
- MeXIyHapoHas pedepaTuBHas 06a3a maHHbIX Scopus (https://www.scopus.com);
- MexnyHapoaHas pedepatuBHas 06aza gaHHeix Web  of  Science
(http://apps.webofknowledge.com) u ap.
HUemounuku  MOC  OTH  CI'TY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

11.7. IlleyaTHbIE ¥ JIEKTPOHHbIE 00pPa3oBaTe/ibHbIE pecypchbl B (hopMax,
aJaNTUPOBAHHBIX [UIS CTYAEHTOB ¢ OIrPAHMYEHHBIMH BO3MOKHOCTAMH
310POBbA (IJIs TPYII U IOTOKOB ¢ TAKUMM CTYJA€HTAMHU)

1. ApantupoBanHas Bepcus HOb, nmga wucnonb3oBaHus HWHBaNWIaMu M
JIUIIaMH C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3I0POBbSI

Obyuarowuecs uz yucia uneanuoos u auy ¢ OB3 obecneuenvt neuamuwvimu u
(unu)  INEKMPOHHLIMU  00Opazo8ameNbHbiMU  pecypcamu 8  ¢hopmax,
a0anmupoBaHHbIX K 02PAHUYEHUIM UX 300DO8bS.

12. UndopManmoOHHO-CIPABOYHbIE CHCTeMbl W HNpodeccHOHATBLHbIE
0a3bl JaHHBIX

OOyuaromumMcst o0ecniedeH AOCTyM (yAajJeHHBIA TOCTYI), B TOM 4YHCIIE B
cllydae MPUMEHEHHUsI JIEKTPOHHOTO 00yUeHUsl, AUCTAHIUOHHBIX 00pa30BaTEIbHbIX
TEXHOJOTHM, K COBPEMEHHbIM NpO(EeCcCHOHATbHBIM 0a3zaM JaHHBIX U
UH(GOPMALIMOHHBIM CIPABOYHBIM CUCTEMAM.

12.1 Ilepeyenb HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM

He UCNONIb3YIOMCA

12.2 IlepeuyeHn npogecCHOHAIBHBIX 023 TaHHBIX
He UCHOIb3YIOMCS


http://lib.sstu.ru/
http://window.edu.ru/
https://dvs.rsl.ru/
https://www.scopus.com/
http://apps.webofknowledge.com/
http://techn.sstu.ru/new/SubjectFGOS/%20SpisokPredmetow.aspx
http://techn.sstu.ru/new/SubjectFGOS/%20SpisokPredmetow.aspx

12.3 TlepeyeHb MHGPOPMALMOHHBIX TEXHOJOTHH, HCNOJAb3yeMbIX NpPH
OCYILLIECTBJICHHMH 00pa30BaTeIbLHOI0 Mpouecca M0 AUCHUIUIMHE, BKIHOYas
nepevYeHb NPOrpaMMHOI0 odecrneYeHust

OOpasoBaTenbHBIN MpoIecc MO AUCIHUILIUHE OO0eCTeueH HEOOXOIUMBIM
KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOJHO PacHpOCTPaHSEMOTO MPOTPaAMMHOTO
oOecriedyeHHs, B TOM YHCJIE OTCYECTBEHHOTO IPOU3BOACTBA  (MOICKUT
OOHOBJICHUIO TTPU HEOOXOIUMOCTH).

1) JluneH3noHHOE MpoTrpaMMHOe 00ecIieUeHHe

2) CB0OOOIHO pacmpocTpaHsIeMOe MPOTrPaMMHOE 00ECTICUCHHE

Kaxnpiii  oOywaromuiics B TEYeHHME BCEro mepuoaa  oOydeHus
o0ecrieunBaeTCss MHIMBUIYATbHBIM HEOTPAHWYCHHBIM JOCTYIIOM K AJIEKTPOHHO-
OUOIMOTEYHON cHCTEME M AJIEKTPOHHOW WH(POPMALMOHHO-00pa30BaTEILHON
cpene.

13. MaTepuaibHO-TEXHU4YECKOE o0ecriedeHmne

s npoeedenus — 3amamuil  J1eKYUOHHO2O0 — MUNA,  2PYNNOBbIX U
UHOUBUOYATILHBIX  KOHCYIbMAYUL, MeKyuje20 KOHMPONS U NPOMEHCYMOUHOU
ammecmayuy  UCNOIb3Yemcsa — yueOHas — ayoumopus,  yKOMIUIEKTOBaHHas
CHEUAIN3UPOBAHHON MeOEIbl0 M TEXHUYECKHMMH cpeAcTBaMu oOydeHus: 20
ctosoB, 40 cTynbeB; pabodee MECTO MpenojaaBaTeNs; MapKepHas  JIOCKa,;
npoektop BENQ 631, crannoHapHBI MPOEKIIMOHHBIA SKpaH, CHCTEMHBIN OJIOK
(Atom2550/41°6/500, xnaBuaTypa, MbIIIb) MOAKIIOYCHHBIH B CETh C BBIXOJOM B
WuTepHeT W JOCTYynoM B HMH(QOpMalMOHHO-OOpa3oBareibHyto cpeny OTU
(punuan) CI'TY wumenn Tarapuna FHO.A., ydeOHO-HarIAnHbIE TOCOOUS,
oOecreynBaIIMe TeMaTUYECKUe WIUIIOCTpalud 1o pabodeil  mporpamme
JUCITUTUTHBI.

[Tporpammuoe o6ecrieuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome.

Vuebnas ayoumopus 011 nposedeHus 3aHAmMull CeMUHApCKo20 mund,
8bLINOJIHEHUSL  KYPCOBLIX pabom, MeKyujeco KOHMPOAss U NPOMENCYMOUHOU
ammecmayuu, 2pYnnosulx U UHOUBUOYAILHLIX KOHCYIbMAYUL

YKOMIUIEKTOBaHa CHCIHMATU3UPOBAHHON MeEOeNbl0 M TEXHUYECKUMU
cpeactBamu oOydeHust: 10 ctonos, 10 cTynbeB; pabouee mecto npenoaasarens; 10
kommnbioTepoB (Intel P4 /512 M6/40 1'6), monutopsl 17' Samsung, kiaBuarypa,
MBIIIb) TOJAKIIOYEHHBIX B CETh C BBIXOJOM B MHTEpHET M JOCTYIOM B
nHpopmarimonHo-oopazoBarenbHyo  cpeny OTU  (bunuan) CI'TY wumenu
[Narapuna 1O.A., ydeOHO-HArasiqHbIe MOCOOUS, OOECIEeUnBAIOIINE TEMAaTUUECKUE
WJUTIOCTPAIINHU 10 pabodeil mporpaMmMe JUCITUTUTHHBI.

[Iporpammuoe obGecrnieuenue: Microsoft Windows XP, Microsoft Office
2010 (Word, TIO nmns oOpaboTkM pe3ysnbTaToOB U TECTUPOBAHUSA TO (HU3HUKE),
GoogleChrome.

Jlabopamopnvie pabomel npo8ooamcs 6 cedyrouwux 1a00pamopusx.

1. Vuebnas nabopamopus «Mexanuka u monexynapnas usuxay.



YKOMIUIEKTOBaHa CHEUUAIM3UPOBAHHOM MeEOENbI0 W TEXHUYECKUMU
cpenctBamu o0ydyeHusi: 6 ctojoB, 12 cTynpeB; paboyee MeCTO MpenojaaBaTes;
MeJIoBasi 10CKa.

YKOMILIEKTOBaHA 000PY10BAHUEM

LONoakrwWdE

OnpeneneHrne MOMEHTa MHEPIIMM MaXOBHUKa;

Onpenenenne MoMeHTa HHepunu MasiTHrka O6epOeka;
Du3nyecKul MasiTHUK;

[IpoBepka 3akona ['yka (onpenenenue moayist FOnra);
Omnpenenenne kodhGUIMEHTa TPEHUS TTOKOST U CKOJTHKCHHUSI,
OnpeneneHue CKOPOCTH 3BYKa;

OrnpeneneHue IMHAMUYECKON BA3KOCTH JKUJIKOCTEMH;
Omnpenenenue ko3P duireHTa TOBEPXHOCTHOTO HATSXKEHHUS.

2. Vuebnasa nabopamopus « Cmamuxay.

YKOMIUIEKTOBaHA  CIEIMATM3UPOBAHHON MEOENbl0 M TEXHUYECKUMHU
cpenctBamu o0yuenus: 10 cronos, 20 cTynbeB; pabouee MECTO MpenoaaBaTes;
MeJIoBasi 10CKa.

YKOMILIEKTOBaHA 000PY10BAHUEM

1. Omnpenenenue OTHOIICHUS YAEIbHBIX TeruoeMkocten Cp/Cv;

2. DIEKTPOCTATUYECKOE MOJIE;

3. Onpenenenne DOJIC HCTOYHMKA TOCTOSHHOTO TOKa METOJOM
KOMIICHCAIIHH;

4. V3MepeHue 3JIeKTPOEMKOCTH KOHAEHCAaTOpoB MocToM COTTH;

5. Onpenenenue 3/1C Tepmonapsl;

6. DnexkTpousmMepuTeIbHBIE TPUOOPHI;

7. TIbe30n¢ ekt

8. Ompenenenue HHIYKTUBHOCTH KAaTYIIKH;

9. OmpeneneHue yaeapHOTO 3apsiia AJIEKTPOHA METOJIOM MarHeTpOHa;

10. CHsiTHE NETIIN TUCTEPE3NCa;

11. Onpenenenue touku Kropu.

3. Vuebnas nabopamopus « Onmuxa. @uszuxa meepooco menay.

YKOMIUIEKTOBaHA CICIHATU3UPOBAHHON MEOeNbI0 M TEXHUYCCKUMU
cpenctBamu o0yuenus: 10 cromnos, 20 cTynbeB; pabouee MECTO MPEMOaBaTels;
MeJIoBast J0CKa.

YKOMILIEKTOBaHa 000y I0BaHUEM:

agbrwnE

Komnsa HeroToHa;

JudpakunoHHas penieTka;

N3yuenue siBnenus qudpakiinm;

IIpoBepka 3akona Maitoca,

OnpeneneHne KOHLEHTPALMM BELIECTBA B PACTBOPE IO  YIiy

BpalllCHUA IIJIOCKOCTH ITIOJIAPU3AIH

6.

Onpenenenue PKOCTHOW TEMIEPATYPHI TEJIa C MOMOIIBI MUPOMETPa

METOJIOM HCYE3aI0MEd HUTH

7.
8.

Nzyuenue siBnenus BHyTpeHHETO hoTodPdekra (hoTope3nucTop).
[Tpubop «TepmonuHamuKa 3ByKOBBIX KOJI€OaHUI»



Pabouy1o mporpaMmy COCTaBHI N7, S R

N AL A §
1.¢.-M.H., ipodeccop : 10.B. Knunaes




14. lono/iHeHMs1 ¥ U3MEHEHUs1 B pado4eil mporpaMmme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. xadenpoii / /

BHecennbie n3aMeHeHus yTBepKAeHbI Ha 3acenannn Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /




