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Pabouast nporpamMma JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUHU C:

- (enepalbHBIM TOCYIapCTBEHHBIM O0pPa30BaTEIbHBIM CTAaHAAPTOM BBICIIETO
oOpa3oBaHus - OakajaBpuar Mo HampapieHuro noarotoBku 27.03.04 VYmpasneHue B
TEXHUYECKUX CHUCTEMaxX, YTBEPKICHHBIA MPUKA30M MUHUCTEPCTBA HAYKH W BBICIIIETO
obpazoBanust Poccuiickoit ®enepaumun Ne 871 or 31 wions 2020 roxa,
3apeructpupoBaHHbli B Muntocte 26 aBrycra 2020 roma, per. Homep 59489 (manee —
dI'OC BO);

- y4eOHBIM IJITaHOM (O4YHOM (OopMBI 00yUYEHHsI) MO HAMNPABJICHUIO TMOJATOTOBKHU
27.03.04 YnpaBiieHHE B TEXHUYECKUX CHCTEMAX.

Pabouast mporpamma JTUCHUIUIMHBI BKIIOYAET B C€0s1 OLIEHOYHbIE MaTepUabl IS
NPOBEJICHUSI TEKYILEr0 KOHTPOJSI YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTAllMU IO
muciuiuinde (1.8 DoHJ OLIEHOYHBIX CPENCTB JUIsl MPOBEACHUS TEKYLIETO KOHTPOJIS
yCIEBAEMOCTH, MPOMEKYTOYHOM aTTECTAIlMU IO UTOTaM OCBOCHUS JIU CIIUTLIUHBI )

ABtop: AdanaceeB Urops BsdeciaBoBuu, crapiumii mpenoaaBarteidb Kadeapsl
TPAHCHOPTHO-YHEPTETUYECKUX CUCTEM

(vkazamo OHO, yuenyio cmenens, yueHoe 36anue uau 00JIANCHOCHIb)

IIporpamMmma omoOpeHa Ha 3acegaHuM Kadeaphl TPAHCIOPTHO- YHEPIETHUYSCKUX
cucteM (mpotokoa Ne 07 ot 16.03.2024r.).




1. Ilepeyens MIAHMPYEMBIX PpPe3yJbTATOB OO0yYeHHMSI IO IMCIHUILUIMHE,
COOTHECEHHBIX c IVIAHUPYEMbIMHU pe3yJibTaTaMu 0CBOECHMUS
oOpa3oBareabHOI nporpamMmsl (Llesin ocBOeHUS TUCUMIIIIMHBI)

1.1. [ensMu OCBOEHMS JUCLUIUIMHBI «DJIEKTPOTEXHUKA M 3JIEKTPOHUKA»
SBIISIIOTCS:

— O3HaKOMJICHHE C (U3MYECKOW Teopuel MEXaHWYEeCKHX SIBICHUUH U
IPOLIECCOB, 3aKOHOMEPHOCTSIMH Kak 00001IEeH!S HAOIIOACHH, OTIbITa U SKCIIEPUMEHTA;

- OpUOOpPETECHUE HABBIKOB INPUMEHSATh 3aKOHBI KJIACCUUYECKOM MEXaHUKU
MaJIbIX CKOpOCTEH OOBEKTOB M TeJl K COBPEMEHHBIM CpPEICTBAM PETUCTPALUU
napaMeTpoB (mpeoOpas3oBarensiM (U3MUECKUX BEJIUYMH, JaTYMKAM JIBIJKEHUS U
(¢u3NYECKUX CWJIOBBIX IIOJIEH) M OLEHUBATh MpEleibl H3MEPSEMBIX MapaMeTpoB,
MOTPEIIHOCTH;

— O3HAKOMJIEHME C OCHOBAaMH MOJIEKYJISIPHO-KMHETUUYECKOM  TEOPHUEU
JABMOKCHHUST JKUIKOCTEM W Tra3a, OCHOBHBIMH MOJEISMUA MOJICKYJISIPHON (U3HKH,
CTaTUCTUYECKUMHU 3aKOHOMEPHOCTSIMU CUCTEM U3 OOJIBILIOTO YHCIIa YaCTHL], MOJAECISIMU
Y 3aKOHOMEPHOCTSIMU HJI€AJIbHOTO U PEajbHOro ra3oB, KJIACCUYECKUM PACTIPEAEICHUEM
MOJIEKYJI, OCHOBaMHU KJIACCUYECKOW TEOpPHHM TEIIOEMKOCTH W KBAaHTOBOW TeOpHEH,
ABIICHUSIMU TIEPEHOCA, HaYallaMd TEPMOJMHAMHUKHA W UX (yHIAMEHTaIbHOCTHIO,
CBOMCTBAMHM KHUJKOCTH, TBEPBIX TN U (Pa30BBIMU MEPEXO0IAMHU;

— YMEHHE OLIEHUBATh OCHOBHBIE MMapaMeTpPbl TEPMOJAMHAMUYECKUX CHCTEM B
Pa3IMYHBIX COCTOSHUSX — Ia3000pa3HOM, KUJKOM, TBEPIOM;

— O3HAKOMJIEHUE C AJIEKTPOMATHUTHBIM BHUJOM B3aUMOJICHCTBUS B MPHUPOJE,
AIIEKTPUYECKUM 3apsIOM U €ro CBOWCTBaMH, OCHOBHBIMU CBOWCTBaMHU 3apsJiOB,
3aKOHAaMH 3JICKTPOCTATHUKH M OCHOBHBIMH TE€OpEMaMH, NOHATHEM IMOTEHIMala 3apsja,
CUCTEMBI 3apsiIoB, OCHOBHBIMHM YPAaBHEHUSMHU, MTOBEJCHUEM 3apsA0B B MPOBOJHUKAX U
IAUDJIEKTPUKAX, TIOHATHEM JJIEKTPUYECKUI TOK M MEXaHW3MaMHU 3JIEKTPOMPOBOAHOCTH,
MOHSITHEM MAarHUTHOTO TIOJII M €ro CBOMCTBaMH, KiacCH(UKalMel BEIIECTB MO HUX
MarHUTHOM  BOCTIIPUUMYMBOCTH,  TOJS  JABIDKYIIUXCS  3apsijioB,  SIBICHUEM
AIIEKTPOMArHUTHOW WMHAYKIMW € DJIEKTPOMArHUTHOTO TOJS, BOJH B CBOOOJHOM
MPOCTPAHCTBE, YHEPTUEH, JABICHUEM, UMITYJILCOM 3JIEKTPOMArHUTHOTO MOJIS;

— NprOOpEeTEeHNE HABBIKOB MPHUMEHSTh 3aKOHBI CTaTHMUECKUX TONeH U
DJIIGKTPOMArHUTHBIX TIOJIEH ¥ BOJH, OIEHUBAaTh OCHOBHBIC TMapaMeTpbl MpH
B3aMMO/ICHCTBUH BEILIECTB C Pa3IMYHBIMU MOJISIMHU;

— BbIpa0OTKA NPAKTHMUECKUX HABBIKOB peEIIeHUs (PU3MUECKUX 3aJad B
obnmacTu (U3NUECKOW W TEXHUYECKOW ONTHKU W SACPHON (PU3UKU, B Pa3BUTHU Y
oOyJaromuxcsi TIOHUMaHUs poiid (yHIaMEHTAIbHBIX 3aKOHOB (PM3UKHU KaK OCHOBBI IS
OMHCAaHUsl W aHaju3a MPHUPOJbI Pa3HOOOPA3HBIX SBICHUN OKPYXAlOUIEr0 MHUpa, B
dbopMupoBaHur y oOydaronmxcsi (GyHIaMEHTaNIbHBIX (PU3NUECKUX MPEACTaBICHUN AJIs
BBIPAOOTKH CMOCOOHOCTEW K CaMOCTOSITENIbHBIM METOJaM HAy4YHOT'O HCCIEAOBAHUS U
MBIIUJICHHUSI, B  TOJYYCHHWH BBICHIETO TPO(ECCHOHATBHO  MPO(GUIUPOBAHHOTO
00pa3oBaHusl, MO3BOJSIONIETO BBIMYCKHUKY YCIEIIHO pabdoTarh B M30paHHOU cdepe
aestenbHoctTt B PD®  wm 3a  pyOexkoM, o0namaTe  yYHHBEpCAIbHBIMH,
oOwenpodeccuoHanbHbBIMU u npodeccuoHabHBIMU KOMITETEHIIUSMH,



CHOCOOCTBYIOLIMMHU €r0 COLMAJIbHON MOOWJIBHOCTH, BOCTPEOOBAaHHOCTH Ha pPBIHKE
TpyJa 1 YCHEIHOM npodeccuoHanbHON Kapbepe;

— ucrnoip3oBanne OBM g KOMIBIOTEPHOTO MOJAETUPOBAHUS (PUZNUECKUX
SIBJICHUM U ITPOLECCOB.

1.2. Ob6mactu  mpodeccHOHATBHOW  JOesITeNbHOCTH W (Wiam)  cdepsl
npo(hecCHOHANBHON JESITENbHOCTH, B KOTOPBIX BBIMYCKHHKH, OCBOMBIIHUE MPOrPaMMY,
MOTYT OCYIIECTBIISITh MPOPECCUOHANBHYIO JACSITEIbHOCTD:

40 Ckeo3nble 6U0bl NPOGecCUOHANbHOU 0esIMeNIbHOCMU 8 NPOMbIULIEHHOCMU (8
chepax: obecneuenus 6vINycKa  (NOCMABKU) NPOOYKYUU,  COOMBEMCMEYIoulel
mpebo8anHusIM HOPMAMUBHBIX OOKYMEHMO8 u MeXHU4ecKux  YCio8ull,
MemponocUHecKkoeo obecneuenus paspaboOmKu, HNpou3800Cmed, UCNbIMAHUL U
IKCHIyamayuu npooyKyuu, UCCled008anus, paspadbomku u dKCHIyamayuu cpeocms u
cucmem aAsMoOMAMu3ayuu U YNPAGIeHUSs PA3IUYHOS0 HASHAYEHUs, NOBbIUUEHUS
aghexmusnocmu  npouzsoOCcmMea  NPOOYKyuu ¢ ONMUMAILHLIMU — MEXHUKO-
IKOHOMUYECKUMU NOKA3AMENAMU NymeM NPUMEHEHUs CpeOCme8 asmoMamusayuu u
Mexanuzayuu,).

1.3. K oCHOBHBIM 3amayaM HW3y4Y€HUA UCUUIUIMHBI OTHOCUTCS MOATOTOBKA
oOyyarommxcsi K  BBIIOJHEHUIO TPYJIOBBIX  (YHKIUA B  COOTBETCTBUHU C
npodheCCUOHANIBHBIMY CTaHAapTaMU:

Komu O00011IeHHBIC TPYIOBBIC PYHKIIUN TpynoBbie GyHKIUH
YPOBEHb
HaHMCHOBAHHC KOJ | HauMEHOBAaHU YPOBCHP HauMEHOBaHHE KOJ (moaypoBen
poheCCHOHATBHOT e KBaJIU(hUKAIU 0
0 CTaHJapTa u KBaTA(HKAIH
u
IInanupoBanue
40.057 Crnieranmct TpE/IBapUTE/IbHbI
1o 5 X I/ICHLITaHHUI?I u B/02.
OIIBITHOM
aBTOMATH3MPOBAHH Beox B 5 5
BIM CHCTEMaM B ACHCTBH SRCIULyaTatm
eACVYII H
YIIPaBICHUSA ACVYII
MAaIlIMHOCTPOUTENBH
5 Texunueckoe
BIM NPEAIPUATHEM 06CITyKUBAH B/03.
neACVII 5
C PaspaboTka 6 Onpenenenne C/01. 6
6
ACYII nenecoo0pa3HoCTH
aBTOMaTHu3alnuu
HPOLIECCOB
yIpaBJIEHUs B
OpTraHM3aIH
ACVYII
Pa3zpaboTtka
UH(OPMAITMOHHOTO
6 obecrieueHust C/02.6 6
ACVYII




PazpaboTka

3aJaHuH Ha

6 MPOCKTHPOBAHKE

OPUTHHAIILHBIX
KOMITOHEHTOB
ACVYII

C/03.6 6

KouTpoas BBoJa B

6 IEUCTBHE U

9KCIITyaTallx
ACVYII

C/04.6 6

1.4. Kommnerenuuu oOyuaromierocsi, (popMUpyeMble B pe3yjibTaTe OCBOCHHUS

JAUCHUITIINHBI
HaumenoBanue Kon u Ko u HaumeHoBaHue ITepeyenn niIaHMpyemMbIX
KaTeropuu HanMeHOBaHMe HHIUKATOPA pe3y/1bTaTOB 00y4eHHs
(rpynmns) KOMIIeTeH Ui JAOCTUKEHUS
KOMIIeTCHII U KOMIIeTeHIIUH
OIIK-8. Cniocoben OIIK-8.1. 3naer HA YpOBHe 3HAHULL.
BBINOJIHATh HAJQJIKy | OCHOBHBIE METObI 3HaTh - TEXHUKY 0€30I1aCHOCTH
U3MEPUTENbHBIX U HaJlaJ K1 U [IPOBEICHUH
YIPaBIISIOMUX U3MEPUTENIbHBIX U 9KCHEPUMEHTOB,
CPEICTB U YHOPABISIOLUUX CPEJICTB | TEOPETUUECKHUE OCHOBBI
KOMILJIEKCOB, 1 KOMIIJIEKCOB ¢busuky;
OCYILIECTBIISATh UX HA ypOGHe YMEeHU.
periiaMeHTHOe YMeTb - aHaNIu3UpOBaTh
o0ciTyKUBaHUE HEPBUYHBIE PE3YJILTATHI
9KCHEPUMEHTOB;
HA YPOGHE HABBIKOG:
Bnanets -HaBbIKaMU
IrPaMOTHOM peuH,
aHAJTUTUYECKUM U
MOCJIEI0BATEIbHBIM
MBIIIICHUEM, (PU3UKO-
Teopernyeckas OIIK-8.2 Mcionp3yer | MaTeMaTU4YECKUM amrmapaToM
byHIaMeHTaIbHas OCHOBHBIE METOJIBI | =========mmmmmmmmmmmmmm oo
MOJIrOTOBKA HaJlaJKu HA YPOGHE 3HAHULL

U3MEPUTEIIbHBIX U
YIPAaBJISIIOIINX CPEJICTB
1 KOMILJIEKCOB

3HaTh - OCHOBHBIE BUJIbI
SKCTIIEPUMEHTOB B 00J1aCTH
MEXaHHUKH, MOJIEKYJISIPHOM
(U3MKK ¥ TEPMOJINHAMHUKH,
JIEKTPUUECTBA U MarHeTU3Ma,
OIITUKH U SIEPHON QUHKH;
Ha ypO6He YMEeHU.

YMeTsb - Aenatb pacyeTsl 1o
¢dbopmynam, CTpOUTh TpadukH;
- TPaMOTHO OTBEYATh Ha
BOIMPOCHI [IPH 3aLUTE
nabopaTOpHBIX padoT;

Ha ypO6HE HABbIKOG:

Brnayets -HaBBIKAMHU pELICHUS
MaTeMaTHYeCKUX 3a/1a4 C
WCTIOJIh30BAHUEM




Pa3HOOOPa3HBIX CPEACTB
KOMITBIOTEPHOM MOAACPIKKH;

OIIK-8.3. HA YPOBHe 3HAHUUL.
OcyiecTBisier 3HaTh - HOPAI0K OhOPMIICHUS
peryiaMeHTHOe 1ab0paTOPHBIX paboT mocie
o0CITy’)KUBaHUE MIPOBE/ICHUS YKCIIEPUMEHTOB;
MU3MEPUTETBHBIX U | TEOPETUYECKUE OCHOBBI
YIPaBIAIONUX CPEJICTB | MATEMATHKH U (PU3UKH;

Y KOMIUIEKCOB (bu3nUeCcKre METOIBI;

-METOJIbI MATEMATHICCKOTO
MIPOrPaMMHUPOBAHHUS C
HCIIOJIb30BAaHUEM
uHpOpMaIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH.

HA YPOBHEe YMeHUl:

VYMeTh -HCII0Ib30BaTh
CYILIECTBYIOIIHE ITAKETHI
IpOrpamMM UJIH SI3bIKOB
MPOTPaMMUPOBAHUS 1JIsI
KOMITBIOTEPHOTO
MOJIETTUPOBAHUSI.

HA YPOBHE HABBIKOG:

Branets -mMeTonamu
KOMITBIOTEPHOTO
MOJICIIUPOBAHUS (DU3UICCKUX
SIBIEHUM W MPOLIECCOB.

2. Mecro nucuumiannbl B cTpykrype OIOII

JuciurnnrHa «DNEKTPOTEXHUKA W JJIEKTPOHMKA»  SIBJISICTCS  AJIEKTUBHOM
TUCHUIUIMHOW  QopMHpyeMOl  ydaCTHHKaMU  0Opa3oBaTEIbHBIX  OTHOILICHUM
b1.JI(M).b.21 brnoka 1, uzydaercs B 4 cemectpe mo o4Hoi ¢opme oOydeHus u B 6
ceMecTpe mo 3ao4yHOi (opme oOyueHus. s OcBOEHUS NaHHOM AUCIUILIIMHBI Kak
nocieaywomneid HeodbxoaumMo usydenue cieayronmx aucuurummd OOIl: Matematuka,
Nudopmatuka, [IporpammupoBaHue 1 OCHOBBI AJITOPUTMHUBAIIH.

O0bemM TUCHMILTHHBI

OOmiass TPyJAOEMKOCTh IUCIUIUIMHBI COCTaBiaseT 3 3adeTHbiX enuaun (108
aKaJIeMUYECKHMX YacOB), B TOM YHUCIIC
o4yHas popma 00y4eHHS:

Cemectp 4
JIEKITUHA 18
J1a00paTOPHBIE 3aHITHS 18
CEMHUHAPBI U MTPAKTUIECKHE 3aHITH 18

KOHTPOJIb: KOHTAaKTHas paboTa -

KOHTPOJIb: CaAMOCTOATCIbHAA pa60Ta -

pacueTHo-Tpaduueckue padoThl, KypCOBBIE pa0OTHI (MPOEKTHI): KOHTAKTHAsi paboTa -

pacdeTHo-Tpaduieckrue paboThl, KypCOBbIE paOOThI (ITPOCKTHI): CAMOCTOSITEIbHAs paboTa -

KOHCYJIbTalun -

Konmaxmmnas paboma 54




| Camocmosmenvuas paboma

54 |

Bun npomexxyTouHoit arrectauu (popmMa KOHTPOJIS): 3a4eT.

3a04Has popma 00yyeHuUs:

Cemectp

JIEKIIAHU

n1ab0paTOpHBIC 3aHATHS

CCMHUHAPEI U IPAKTHYCCKUEC 3aHATUA

DO | O

KOHTPOJIb: KOHTAaKTHas paboTa

KOHTPOJIb: CaAMOCTOATCIIbHAA pa60Ta

pacueTHo-rpaduueckue paboThl, KypCcOBBIC pPa0OTHI (IIPOCKTHI): KOHTAKTHAs paboTa

pacueTHo-rpaduueckue paboThl, KypCOBBIE pa0OTHI (IPOCKTHI): CAMOCTOATENbHAsS padoTa

KOHCYJIbTAallH

Konmaxmnas paboma

Camocmosamenvrnas pa6oma

Bua npomexxyTouHoit arrectanuu (popMa KOHTPOJIs): 3a4eT.

4. Cogepxanue TUCHUIUINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jaesiam)

Ounasi popma odyuenns (1 cemectp):

KosingyectBo yacoB
KOHTaKTHas paboTa Kon
coMUHap UH/IMKaTOpa
Tema (pazmen) nmaboparo Bl U CaMOCTOSTEIb N
JIeKIT JOCTH>KEHUH
- pHbIE npakThye | Has pabota O —
3aHATHUS CKHE
3aHATHUS
1. Kunemaruka. /lunamuka. 2 2 2 6 OIIK-8
3aKoHBI COXpaHeHHs. MexaHnka
TBEPJIOTO Tela.
2. Tsrorenue. HemneprmanbHbie 2 2 2 6 OIIK-8
CHCTEMBI. DJIEMEHThl MEXaHUKH
)kunkocreit. OCHOBEI
PENSATUBUCTCKON MEXaHUKHU
3. MonekysipHO-KUHETHYECKasT 2 2 2 6 OIIK-8
Teopusi. OCHOBBI TEPMOIUHAMUKH.
PeanbHbI€ Ta3bl, JKUAKOCTH H
TBEPABIC TEIIA
4. DnextpoctaTtuka. [locTosHHBII 2 2 2 6 OIIK-8
TOK. MarHUTOCTaTHKA.
5. DNeKTpOMarHuTHAs UHAYKIIHS. 2 2 2 6 OIIK-8
VYpaBuenust Makcsenna Juist 3/M
nosig. Mexannyeckue u 3/M
Kosie0aHus
6. KBaszucranmoHapHbIe TOKH. 2 2 2 6 OIIK-8
Ynpyrue BOJIHBI.
DNEeKTPOMAarHUTHBIC BOJHBI.
7. I'eomeTpryeckas ONTHKA. 2 2 2 6 OIIK-8
WnTepdepennus crerta.
Judpaxius ceera




8. B3aumonerictBue
3JIEKTPOMArHUTHBIX BOJIH C

BCIICCTBAMMU. Hons{pmaunﬁ CBCTA.

KBanrtoBas mpupoaa u3myyeHusl.

OIIK-8

9. Teopus aroma Boj10po1a 1O
Bopy. DnemMeHThI KBAaHTOBOM
MEXaHUKHU. DIIEMEHTHI (PU3UKH
aTOMHOTO sijipa

OIIK-8

Koncynbranum

KonTpouib (9K3aMeH)

UTOoro

54

54

3aounasn ¢opma odyuenus (5 cemecrp):

Tewma (pazmen)

KonnuecTtBO yacoB

KOHTaKTHas pabora

JICKI]
nn

nmaboparo
pHbIE
3aHATUA

ceMHUHap
Bl K

MpaKTH4e
CKue

3aHSTUS

CaMOCTOSATEIh
Has paboTa

Kon
WHIUKATOpa
JOCTHIKECHUH
KOMIICTCHIIUH

1. Kunematuka. /lunamuka.
3aKoHbI COXpaHeHHs. MexaHunka
TBEPJIOTO Tela.

10

OIIK-8

2. Tarorenue. HennepuuansHbie
CUCTEMBI. DJIIEMEHThl MEXaHUKHU
)Kuakocrei. OCHOBEI
PENSITUBUCTCKOM MEXaHUKHU

10

OIIK-8

3. MonekynsipHO-KHHETHYECKasT

TEOpU:l. OcHOBEI TCPMOANHAMUKHU.

PeanbHbIe Ta3bl, KUIKOCTH U
TBEPJBIE TEJIA

10

OIIK-8

4. Dnextpocrtatuka. [locTosTHHBII
TOK. MarHuTOCTaTHKA.

10

OIIK-8

5. DIIEKTpOMAarHuTHAsE UHTYKIIUS.
VYpaBuenust Makcsenia Juist 3/M
moJist. MexaHu4ecKue U 3/M
KoJieOaHMs

10

OIIK-8

6. KBazucranmoHapHbie TOKH.
Yupyrue BOJIHBI.
DNEeKTPOMAarHUTHBIC BOJHBI.

10

OIIK-8

7. I'eomeTpryeckas ONTHKA.
WnTepdepennus certa.
Judpaxius ceera

OIIK-8

8. B3aumoerictBue
AJIEKTPOMArHUTHBIX BOJIH C

BemecTBamu. [lonsipuzanus ceera.

KBaHTOBas mpuUpoJa U3TyUYECHHUS.

OIIK-8

9. Teopus atoma BoJIOpoAa 1o
Bopy. DneMeHThI KBAaHTOBOM
MEXaHHUKHU. DJIEeMEHTHI (PU3UKU
aTOMHOTO sijipa

OIIK-8




Koncynbranuu - - -

KonTtposs (3kx3aMen) - 4

UTOro 18 86

5. OOpa3oBaTe/ibHbIe TEXHOJIOTMH, I[pPUMeHsieMble TMPU  OCBOEHMH
AUCTUTLTHHBI

MeTonuka mnpenonaBaHus IUCHUIUIMHBI W peanu3alis KOMIIETEHTHOCTHOTO
MOJX07[a B M3JI0KCHUH M BOCTIPUSATHU MaTepHalia MpeaycMaTpUBaeT HCIOJIb30BAHUE
CIICIYIOIUX AaKTHBHBIX W  HHTEPAKTHUBHBIX (OpPM  TPOBENEHUS  TPYIIIOBBHIX,
WHIVUBUyTBHBIX, ayJIUTOPHBIX 3aHATHH B COYETAaHWHU C BHEAYAUTOPHOW pPabOTOM C
1eapio  (popMupoBaHUS W Pa3BUTHS MPOGECCHOHATBHBIX HABBIKOB O0YyYarONTUXCS:
pedepaTsl, Tpe3eHTanu, JabopaTopHbIC PaOOTHI.

6. [IpakTHYeckasi MOATOTOBKA

[TpakTrueckas MOJITOTOBKA peanu3yeTcs MyTeM IIPOBEICHUS
MPaKTUYECKUX3AHATHH, MPEIyCMaTPUBAIONINX yIaCTHE OOYYAIONMIUXCS B BBITIOJHEHUN
OTIIETBHBIX ~ DJIEMEHTOB palOT, CBA3aHHBIX C Oyaymed mnpodeccuoHanbHON
nesTenbHOCThI0. OOBEM 3aHATUN B (opME MPAKTUYECKOM MOATOTOBKU cocTaBisieT 18
yac (1mo ouHoi ¢popme 00yueHus), 8 yacoB (1Mo 3a04HOM PopMe 00ydeHMS)

Ounasi popma odyuenus (4 cemectp)

Kon
KonngectBo UH/IMKaTopa
Bun 3ansTus Tewma 3ansaTHA dopMa IpoBEIECHUS N
4acoB JOCTUKEHU I
KOMIIETEHIINH
Omnpenenenue NnauBuayanbHast OIIK-8
IIpaxTueckoe A JUHBHILY
sanarmel K03()PHIIMEHTOB BHEIIHETO 2 CaMOCTOSITENIbHAS
TPEHMUSI pabota
3aouHas ¢opma odyuenus (5 cemectp)
Kon
KonngectBo WHIMKATOpa
Bun 3ansTus Tewma 3ansaTHA dopMa IpoBEIECHUS o
4acoB JOCTHKEHUN
KOMIIETEHIINH
Onpenenenue NuauBuayanbHast
IIpakTrueckoe pe FIBILLY
S K02(pPUITMEHTOB BHEIITHETO 2 CaMOCTOSTENILHAS OI1K-8
TPEHHUS pabota

7.  Y4deOHO-MeTOoAM4YecKOe o0ecnmedyeHHe CaAMOCTOATEJbHOH  PadoThI
CTY/IEHTOB

CamocrosiTenpbHas paboTa CTYACHTOB MPEAyCMOTPEHAa Y4YeOHBIM IUIAHOM TI0
JTUCITUIUINHE B 00BbeMe 54 4acoB 1o o4yHOUl ¢Gopme oOydeHus, 86 4acoB Mo 3a04HOU
dbopme oOyuenus. CamocToATenbHas paboTa pean3yercss B paMKax IMPOTPaMMBbI
OCBOCHHMSI TUCIUIUIMHEI B CIIETyONUX (popmax:

- paboTa ¢ KOHCIIEKTOM 3aHATHs (00padoTKa TEKCTA);




- paboTa HaJ| yueOHBIM MaTepHaAIOM YUCOHUKA;

- MpopabOTKa TEMATUKH CAMOCTOSITEIbHON PaOOTHI;

- Harrcanue pedepara;

- MOMCK MH(popMaIuu B cetu «IHTepHET» U IUTEpaTypeE;

- BBIIIOJTHEHUE UHIUBUAYaJbHBIX 3a/1aHUM;

- IOJArOTOBKA MPE3EHTALINN;

- IOATOTOBKA K C/IaYe 3a4eTa;

- IOATOTOBKA K cJlau€ SK3aMeHa.

B pamkax yueOHOro Kypca npeaycMaTpUBarOTCsl BCTPEUH ¢ pabOTOJATENISAMHU.

CamocTrosiTenbHass paboTa MPOBOJUTCS C ILIEJIbIO: BBIABICHUE ONTUMAJIbHbBIX
KOHCTPYKTUBHBIX pEIIEHUH W MapaMmeTpoB, olpeaenacHue HaubOosee 3()(PEKTUBHBIX
PEKUMOB OKCIUTyaTallud, CTPATETMM TEKYIIEr0 TEXHUYECKOro OOCIyXUBaHUS U
PEMOHTOB;  YIUIyOJIEHUSI M  pacIIMpPEHHs] TEOPETUYECKHX 3HAHUM  CTY/EHTOB;
(opMHpOBaHUS YMEHUN HMCHOJb30BaTh HOPMATHUBHYIO, CHPABOYHYIO JOKYMEHTALHUIO,
y4eOHYI0 U CIELHAIBHYIO JUTEPATypy; Pa3BUTHA MO3HABATEIBHBIX CIHOCOOHOCTEH W
AKTUBHOCTHU 00y4aronIMXcs: CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH,
OpraHU30BAHHOCTH; (OPMHUPOBAHUS MPO(PECCUOHANBHBIX KOMIIETCHIIUI;, Pa3BUTHIO
HCCIIEIOBATENIbCKUX YMEHUM CTYACHTOB.

@opMbl U BHIIBI CAMOCTOSITEIBHOM pabOThl CTYAEHTOB: UYTEHHWE OCHOBHOW U
JOTOJTHUTENBHONW  JIMTEPaTyphl — CaMOCTOSATEIbHOE M3YyYEHHE MaTephayia 110
PEKOMEHIyEMbIM JIMTEPATypPHbIM HUCTOYHUKAM; paboTa ¢ OMOJIMOTEYHBIM KaTaloroM,
CaMOCTOSITENIHBIM  1MOA00p HEOOXOAMMOHM JMTEepaTyphl; paboTa CcO CIIOBapeM,
CIPaBOYHMKOM; TIOMCK  HeoOxoaumod  uHpopmaumu B cetu  VHTepHer;
KOHCIIEKTUPOBAHWE  HCTOYHUKOB; pedepupoBaHHE  HCTOYHHMKOB,  COCTaBJICHHE
AHHOTALIM K MPOYMTAHHBIM JMTEPATYPHBIM MCTOYHHKAM; COCTABIICHHE DPELEH3UNA U
OT3bIBOB HAa NPOYMTAHHBIM MaTepuaj; COCTaBJIIEHHE 0030pa MyOJUKALUNA MO TEME;
COCTaBJI€HHME W  pa3paboTKa  TEPMHUHOJOTMYECKOTO  CJIOBAps;  COCTaBJICHUE
XPOHOJIOTUYECKOW TaOnauupl; cocTaBieHue Oubnuorpapuu (Oubmmorpaduyeckon
KapTOTEKH); MOATOTOBKA K PpAa3iIMYHbIM (opmMaM TeKyled U MPOMEKYTOUHON
arrecTaui (K TECTHPOBAHUIO, KOHTPOJIBHOW paldoTe, 3K3aMEHY); BBINOJIHEHUE
JOMAIIIHUX KOHTPOJIbHBIX PA0OT; CaMOCTOSITENbHOE BBIMOJIHEHUE MPAKTUYECKUX
3alaHUid PENpOyKTUBHOTO THMA (OTBETHI HA BOIPOCHI, 33Jaud, TECTbI; BBIIIOJHEHUE
TBOPYECKHUX 3aJaHUM).

TexHoyorus OpraHu3aliyd CaMOCTOSITENIbHOM pa0doThl 00y4aroUMXcs BKIHOYAET
UCIOJIb30BaHWE  MH(POPMALMOHHBIX W MaTepUaJbHO-TEXHMUYECKUX  PECypcoB
00pa30BaTEeNbHOrO YUYPEKACHUs: OUOIMOTEKY C YHUTaJIbHBIM 3aJI0M, KOMITbIOTEpPHBIC
KJIACcChl C BO3MOXXHOCTBIO paboTel B MHTepHeT; aynutopuu (KJacchl) IS
KOHCYJIbTalAOHHOM JAESTENIBHOCTH.

[lepen BbIMONHEHHWEM OOYYaAIOUIMMUCS BHEAYAUTOPHOM CAMOCTOSITEILHOU
paboThl TpenojaBaTeib MPOBOJUT KOHCYJIbTUPOBAHHUE IO BBIMIOJIHEHUIO 3aJlaHus,
KOTOPbIM  BKJIIOYAET LeNb 3aJaHusi, €ro COAEp>KaHus, CPOKU BBINOJHEHUS,
OPUEHTHUPOBOYHBII 00bEM pabOThl, OCHOBHBbIE TpeOOBaHUA K pe3yjbTaTaM padoThl,
KpUTEPUU OLIEHKM. Bo Bpems BBINOJHEHUS OOyYalolUMUCA BHEAYJIUTOPHOMN
CaMOCTOSATENbHON padOThl U MPU HEOOXOJIUMOCTH MPENOJaBaTeNlb MOXKET MPOBOAMTH
WHJUBUTyJIbHbIE U TPYNIIIOBbIE KOHCYJIbTALINH.
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CamocTrosiTenbHass paboTa MOXKET OCYUIECTBIIATBCA HMHIAMBUIAYAIBHO WIH
rpynmnamMu OOyYaromMxcsi B 3aBUCHMOCTH OT II€NH, 00beMa, KOHKPETHON TEeMAaTHUKH
CaMOCTOSITENIbHOM pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN 00y4JarOIIUXCSl.

KOHTpOJIb caMOCTOATENBHONU pabOThI CTYAEHTOB MPEyCMAaTPUBAET: COOTHECEHHE
COJIEp>KaHUsl KOHTPOJS € LETISIMU O0y4YeHHS; OOBEKTUBHOCTh KOHTPOJIS; BaJIUIHOCTD
KOHTPOJII (COOTBETCTBHE MNPEABABISEMBIX 3aJaHH TOMY, 4YTO MPEINOJIAraeTcs
MPOBEPUTH); MU (HEepeHIIMALNIO KOHTPOIHHO-U3MEPUTEIBHBIX MATEPUATIOB.

®opMBl  KOHTpOJII  CaMOCTOSITEJIBHOM  pabOThl: MPOCMOTP U INPOBEpPKaA
BBINOJIHEHNS CAMOCTOSTEIbHOM pabOoThI IPENoIaBaTeIeM; OpraHu3alus CaMOIIPOBEPKH,
B3aUMOIPOBEPKU BBIIIOJIHEHHOTO 3a/laHusi B TpyIIe; OOCYyXAEHHE pEe3yJbTaToOB
BBINIOJIHEHHON paboOThl Ha 3aHATUU; MPOBEAECHHE NHCHBMEHHOI'O ONpOCa; MPOBEICHHUE
YCTHOT'O OIIPOCa; OpraHu3alMsl ¥ IPOBEICHUE NHANBHIYAJIbHOTO COOECEI0BAHUS.

Ne

wn Bup yyeOHo-MeTOoAMYECKOT0 00ecnedeHusI

1 NHauBuayanbHbIC 3a1aHKUS (BApUAHTHI).

2 TecToBbIe 3a1aHUsL.

3. Bormpockr 1s1 caMOKOHTPOJISI 3HAHUH.

4 TeMmbl T0KIa0B (MTOArOTOBKA MPE3EHTAIUH ).

5 TBopueckue 3a1aHus.

6 TunoBble 3aaHusI Ul POBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH 00yYarOIUXCsI
' (TecToBble 3amaHus, MPAKTUYCCKUE 3a7aUd, TEMAaTHKA JTOKJIAI0B U pedepaToB)

7 3amanust A1 MOATOTOBKY K MPOMEKYTOYHOHN aTTeCTAIMH 110 JUCIIATIINHE
' (BOTIPOCHI K 3aYETy M BOMIPOCHI K IK3aMEHY)

8. @oHI OIEHOYHBIX CPEeACTB /IS TNPOBEIAEHUS TeKYIIero KOHTPOJs
yCIeBaeMOCTH, IPOMEKYTOYHOM aTTeCTAIUM 10 UTOTAaM OCBOEHMS TUCIHUILINHBI
8.1. ITacopTt doHIa OLIEHOUYHBIX CPEICTB

MexaHuka
Ne | Kontponnpyemsie Kon u HaumenoBanue | Iuaukarop HaumenoBanue
pasnensl (TeMbl) KOMITETCHITH JOCTHKECHHUS OIICHOYHOTO
JUCIHUITIITNHBI KOMIICTCHIINH CpeacTBa
1. | Mexanuka. DJIeMEHTEI OIIK-8 OIIK-8.1 Ompoc,
KuHeMaTUKU. O6umii CriocobeH NpUMEeHATh [Tpumenser SHaHUA pedepar,
N €CTECTBEHHOHAYYHBIE U Ppa3zieNoB BeicLIEi
cirydyanu Mpe3CcHTalIA
. O0LIEUHKEHEPHBIE MaTeMaTUKH JUIS PEILEHHs

KPHUBOJIMHEHHOT'O 3HAHUs, METOIbI TEOPETUIECKHX U
JBUKECHUSA MaTeMaTHYECKOrO NPUKJIAIHBIX 33129
MaTepHaﬂLHOﬁ TOUYKHU. aHajinu3a u HpO(l)eCCI/IOHaIH)HOf/'I
BUJIbI MEXaHIHIECKOTO MO/ICJIUPOBAHWS, JESTeIbHOCTH

TEOPETUYECKOIO U OIIK-8.2
JBHXXCHUA TCII. ITonsarus

9KCHEPUMEHTAIBLHOTO IpumeHsieT 3HAHUSI
TCJIa 0TCYCTa, CUCTCMBbI HCCIIEJOBaHMUS B 3aKOHOB (PU3HMKH UL
OTCYETa, Ynciia IpoQecCUOHANBHOM PELICHHS TEOPETHIECKUX U
cTereHeli CBOOO/IbI. JEATENBHOCTH NPUKJIAJHBIX 33139
IpsiMonHHEiHOE npodeccuoHATLHOM

JEATENBHOCTH

ABIKCHHC . OIIK-8.4 Bnagets
MaTCpHaJIbHON TOYKH. OCHOBHBIMH METOJIAMHU,
JBr>xenue UCTIONIb3yEMBIMH
MaTepPHAIbHON TOYKH I10 reosIoraMH,
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OKpyKHOCTH. ITyTs.
CxopocCTh. Y CKOpeHHE 1
€ro COCTABJISIOIIME.
Jmnamuka
MaTEepUAIIBHON TOYKHU.
Macca. Cuna. 3akOHbI
Hsrotona

3aKOH U3MEHEHHUS
KOJIMYSCTBA JBMIKCHHS.
3aK0H COXpaHEHUs
KOJIMYCCTBA JBMIKCHHS.
[Tpunoxxenus B mpupojie
u Texuuke. Padora,
SHEPTHsl, MOITHOCTb.
3aKOH COXpaHEHUS
sHepruM. /[nHamuka
BpaIaTeJIbHOTO
IBIKEeHUS. MOMEHT
cuibl. Pabota BO
BpaIiaTeJIbHOM
nBIKeHnn. MoMeHT
WHEPLUU MaTepuaIbHON
TOYKH, TeJIa, TOHKOT'O
OJIHOPOJIHOTO CTEPKHS,
MOJIOTO OJHOPOJHOTO
MWIMH]PA, KOJbIIA,
MPSIMOYTOJIBHOTO
napasuieNenumnena.
[Tpumepsl onpeneneHus
MOMEHTa UHEPIIUU Tella
JTAHAMUYECKUM
MeTo0M. MOMEHT
HUMITyJIbCa.
Kunernyeckas sHeprus
BpaIaronierocs tena.
OcHOBHOE ypaBHEHHUE
JTAHAMUKHA
BpaIlaTeIbHOro
NIBMOKEHHA. 3aKOH
COXpaHEHUS] MOMEHTA
UMITYJIbCa

Konebanus.
CBo0OoHEbIE,
rapMOHHUYECKHE
kosieOanus. CMelleHue,
CKOPOCTbh, YCKOPEHHE,

HUHTEpIpETaH JaHHBIX
reo(hU3NIECKUX
HCCIIEOBAaHUM,
TEXHUKOIKOHOMHUYECKOTO
aHaJn3a, HaBbIKaMU
COCTaBJICHUS pab0oUnX
MIPOEKTOB B COCTaBE
TBOPYECKON KOMaH/IbI,
BiageTs HaBBIKAMU
JIEJIOBOI0 B3aMMOJIEHCTBHS
C CEpBHCHOM CITy)KOOH 1
OLICHUBATb UX
PEKOMEHAAINH C YYETOM
JKCIEPUMEHTAIBHOU
paboThl TEXHOIOTHUECKOTO
OTJIeNa MpeAnpHUSITH

OIIK-8.1

IIpumensier 3Hanus
pa3zaenoB BbICHIEH
MaTeMAaTUKH JIJISI PEILICHUS
TEOPETUICCKUX U
TIPUKIIAHBIX 32149
poheCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensier 3Hanus
3aKOHOB (DVU3UKHU JIJIS
peIIeHUs TEOPETUIECKUX U
NPUKJIAIHBIX 3a/a4
npoQeCCUOHATBHOM
JeSITeIbHOCTH

OIIK-8.4 Binagets
OCHOBHBIMH METO/IaMH,
HCTIOJBb3YEeMBIMHU
reoJIoTaMH,
WHTEPIPETAINN TaHHBIX
reoQu3nIecKuxX
HCCIIeIOBAHUM,
TE€XHUKO3KOHOMHYECKOTO
aHaJIu3a, HaBBIKAMU
COCTAaBJICHUsI pabo4nX
MPOEKTOB B COCTABE
TBOPYECKOI KOMaHIIBL,
Brnamers HaBEIKaMH
JIEIIOBOTO B3aMMOJCHCTBHS
C CepPBUCHOM CITy>)KOOU 1
OILICHUBAThH UX
PEKOMEHIALNH C yUETOM
SKCIEPUMEHTAIbHON
PpabOThI TEXHOIOTHYECKOTO
oTena MpeanpusTUI

Ompoc,
pedepar,
nporpamma,
pe3eHTAIHS

OIIK-8.1

IIpumensiet 3Hanus
pas3enoB BeICHIEH
MaTeMAaTUKU [Tl pELICHUs
TEOPETUYECKUX U
NIPUKJIAIHBIX 33Ja4

Ompoc,
pedepar,
nporpamma,
Mpe3eHTalnus
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nepuo, daza
KoJIeOaHMH, yacToTa.
3aryxaroiue
kosneOanus. [lepron
3aTyXaroluX
KOJIEOAHHUH.
Arnepuoauueckue
KoJIeOaHHS.
Brinyxnennbie
Koyiebanus. Pe3oHaHc.
ITonsTHe
aBTOKOJIEOaHUH.
I"apmonunueckuit
OCITHJLIATOP.
[IpyXUHHBIN,
(UBUYECKU,
MaTeMaTH4YeCKUI
MasITHUKH.
Kunernueckas u
MOTEHIMATbHAS YHEPTUU
K0J1Ie0aTEIbHOIO
JIBYOKCHUS.

Hedopmaruu TBEpOTO
tena. 3akoH ['yka.
Yupyrue BOJIHBL.
BosHOBEIE TIpOLIECCHI.
IIpononbHeIE U
IIONIEPEYHBIE BOJIHBI.
YpaBHEHHE IIOCKOMN
BoyHBL [TonsTus: daza
BOJIHBI, ()POHT BOJIHBI,
JinHa BoJIHEL. IToTok
DHEPrUH BOJIH

poheCCHOHATBHOMN
JESITeIBHOCTH

OIlIK-8.2

[pumensieT 3HaHUS
3aKOHOB (DU3UKHU JIJIS
PEIICHUS TCOPSTHICCKUX U
MIPUKIIATHBIX 327149
npodeccHoHATEHOM
JeSITeIbHOCTH

OIIK-8.4 Banets
OCHOBHBIMH METO/IaMH,
HCTIOJIB3YEeMBIMHU
reoyioramMu,
HWHTEPIPETAINU TaHHBIX
reo(hU3NIECKUX
HCCIIEOBAaHUM,
TEXHUKOIKOHOMHUYECKOTO
aHan3a, HaBbIKAMU
COCTaBIICHUS pabounx
MIPOEKTOB B COCTABE
TBOPYECKOI KOMaHIIBL,
Brnaners HaBEIKaMH
JIEIOBOTO B3aMMOACHCTBHS
C CEpPBHUCHOM CITy>k00H U
OLICHUBATh UX
PEKOMCHOAU C YUCTOM
SKCIEPUMEHTAIbHOU
paboThl TEXHOJIOTHUECKOTO
oTJeIIa NPEANPUITHUS

OIIK-8.1

[Ipumensiet 3Hanus
pa3aenoB BeICIIEN
MaTeMaTUKU AJIS PELEHUs
TEOPETUUECKUX U
MPUKIAIHBIX 3324
mpo¢heCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensiet 3Hanus
3aKOHOB (DMU3UKHU JJIS
peleHns TeOPETUIECKUX U
MPUKIAIHBIX 3324
po¢heCCHOHATBHOM
JIeSITEIbHOCTH

OIIK-8.4 Biagers
OCHOBHBIMHM METOJIaMH,
HCIOJIb3YEMBIMU
reoJIoramMy,
WHTEPIPETAINH JAHHBIX
reopu3nIecKux
HCCIICIOBaHUH,
TEXHHUKOIKOHOMHYECKOTO
aHaJM3a, HaBbIKaMHU
COCTaBJICHUS pabounX
MIPOEKTOB B COCTABE
TBOPUYECKON KOMaH[bI,
BnaneTts HaBbIKaMu
JIEJIOBOTO B3aUMOJIEUCTBUS
C CEpBUCHOM Ccityx00i 1
OIICHUBATDh UX
PEKOMEH/IAITNH C YIETOM
3KCIEPUMEHTAIbHOU
pabOThI TEXHOJIOTHYECKOTO

Ompoc,
pedepar,
nporpamma,
Mpe3eHTAIHS
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I'mppoauHamuka.
JlaBneHue KUAKOCTH.
3akoHn [lackans mist
JKUJKOCTEN U ra3o0B.
JlaBneHue Ha IHO U
CTEHKH COCyJa Ipu
JIECTBUU CHJIBI
TSDKECTH. 3aKOH
Apxumena. YpaBHEeHHE
HEpa3pbIBHOCTH.
VYpaBuenue bepnyuiu.
TpyOxka ITuto-
[TpanaTms.
Bonoctpylinbiil Hacoc.
®opmyna Toppuuemn.

MonekysipHo-
KHUHETHYECKasi TEOpus
UJIeATHHBIX Ta30B.
3aKOHBI, ONUCHIBAIOIINE
MOBEJICHUE UJICATIbHBIX
ra3oB: 3aKOH bors-
Mapmuorra, I'eii-
JIroccaka, JlanbToHA.
YpaBHeHus
Knaitnepona,
MenneneeBa-
Knainepona.
[TocTostnHas
Boneumana. Yucno
Jlommuara. OcHOBHOE
ypaBHEHUE
MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
WJIeaIbHBIX Ta30B.

oTAca NpCATIPUATUAL

OIlK-8.1

[pumensieT 3HaHUSL
pa3zaenoB BbICUIEH
MAaTEMATUKH ISl PCIICHHUS
TEOPETUUECKUX U
MIPUKJIATHBIX 3214
npodeccHoHATEHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensieT 3HaHuA
3aKOHOB (DU3UKH JIJIS
pelIeHHs TeOPETUIECKUX U
MPUKJIATHBIX 32144
npo¢eCCHOHATBHOM
JIeSITeIbHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METOJIaMU,
HCTIOJBb3YEeMBIMHU
TeoJIoTaMH,
WHTEPIPETANN TaHHBIX
reou3uIecKux
HCCJIeIOBAaHUH,
TEXHUKOIKOHOMUYECKOTO
aHaJIM3a, HaBbIKaMU
COCTaBJICHUsI pabo4nX
MIPOEKTOB B COCTaBe
TBOPYECKOH KOMaH/Ibl,
Bnaners HaBbIKaMu
JIEJIOBOTO B3aMMOIEUCTBUS
C CEPBHCHOM cITy)KO0H 1
OIICHUBATh UX
PEKOMEHIALNH C YIETOM
AKCICPUMECHTAIBHOM
PpaboTHI TEXHOIOTHIECKOTO
OTJIeNa MpeAPHUSITH

Ompoc,
pedepar,
porpamMma,
pe3CHTAIHS

OIIK-8.1

IIpumensiet 3Hanus
pa3zaenoB BbIcUIEH
MaTeMaTHKH JUIS PEIIeHUs
TEOPETUYECKUX U
HPUKJIAIHBIX 3a/1a4
podecCHOHANTBEHOMN
JeATeIbHOCTH

OIIK-8.2

[Mpumensier 3HaHnsA
3aKOHOB (DPM3UKH IS
pelIeHs TEOPETUIECKUX U
MIPUKIIATHBIX 32719
npodeccuoHaTLHOM
JeSITeTbHOCTH

OIIK-8.4 Banets
OCHOBHBIMH METO/IaMH,
HCIOJb3YEeMBIMU
reoyoramy,
HMHTEPIpEeTALNHU JaHHbBIX
reoU3nIecKux
HCCIICOBaHMA,
TE€XHUKOIKOHOMHUYECKOTO
aHaJM3a, HaBBIKAMHU
COCTaBJICHHI pabounx

Ompoc,
pedepar,
nporpamma,
Npe3eHTaIHsI
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SIBieHus nepexHoca:
nuddysus,
TEIUIONPOBOJHOCTb,
BHYTPEHHEE TPEHHE.
OcHOBBI
TepMOJAMHAMUKH. Yucio
cTerneHen cBOOOIbI
MOJIEKYJIbI. 3aKOH
PaBHOMEPHOTO
pacupeneneHus SHepruu
M0 CTETICHSIM CBOOO/IbI
MosekyJ. Ilepsoe
Hayajo
TEPMOJIMHAMUKH.
Pabora rasza npu
M3MEHEHUU ero o0bema.
TemnmoeMKoCTb,
ypaBHeHue Maiiepa.

BszkocTh (BHYTpeHHEE
TpeHue). Jlnnamuueckas
U KHHEMaTH4ecKas
BA3KOCTb.
HproToHOBCKHE 1
HEHBIOTOHOBCKHE
s)kunkoctu. Crita
BHYTPEHHET O TPEHUS.
Mertons! onpeneneHus
BSI3KOCTH: ) METO]T
Crokca; 6) MmeTon
ITyaszenns. Yucno
Pelinonbaca.
JlamuHapHbIi U
TypOYICHTHBIA PEKUMBI

MIPOCKTOB B COCTaBe
TBOPYECKOI KOMaHIbI,
Brnamets HaBBIKAaMU
JIETIOBOTO B3aMMO/ICHCTBHS
C CEpBUCHOM cityx00i 1
OLICHHUBATh UX
PEKOMEH/IAITNH C YIETOM
SKCIIEPUMEHTAIBHOU
pabOTHI TEXHOIOTHYECKOTO
OTJeNa MPEeANPUITHL

OIIK-8.1

IIpumensieT 3HaHuA
pasnenoB BhICIIECH
MaTeMaTUKU JJIS PEeIeHUs
TEOPETUUECKUX U
TIPUKJIAIHBIX 33724
npoeCCHOHATBHOMN
JIeSITEIbHOCTH

OIIK-8.2

[IpumensieT 3HaHUSA
3aKOHOB (DVU3UKH IS
peIIeHHUS TEOPETUICCKUX U
TIPUKIIAHBIX 327149
poheCCHOHATBHOM
JIeSITEIbHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METOJIaMU,
UCTIOJIb3YEMBIMU
reoJioraMy,
WHTEPIIPETAINN JAaHHBIX
reoGu3nIecKux
HCCJICIOBAaHUH,
TEXHUKOIKOHOMHUIECKOTO
aHan3a, HaBBIKAMHU
COCTaBIJICHUS pabounx
MPOEKTOB B COCTABE
TBOPYECKOH KOMaH/IbI,
Bnaners HaBbIKaMu
JIEJIOBOTO B3aUMOIEUCTBUS
C CEpPBHUCHOM CITy>k00H U
OIICHUBATDh UX
PEKOMEHIALNH C YIETOM
IKCIEPUMECHTAIBHOM
PpaboTHI TEXHOIOTHIECKOTO
OTJeNa MPEANPUITHL

Ormpoc,
pedepar,
porpamMma,
pe3CHTAIHS

OIIK-8.1

[MpumensieT 3HaHUS
pas3/ienoB BhICIIEH
MaTEMATHKH JUIS PEIICHUS
TEOPETHYECKUX U
MPUKJIaIHBIX 33024
npodeccuoHATEHOM
JESTELHOCTH

OIIK-8.2

[IpumenseT 3HaHUS
3aKOHOB (DU3UKH JIJIS
PELICHUS] TEOPETHYECKUX U
MPUKITAIHBIX 33724
mpo¢heCCHOHATBHOM
JIeSITeIbHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METOJIAMH,
HCIIOJIB3Y EMBIMH

Ompoc,
pedepar,
nporpamma,
npe3eHTaIHsI
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TCUCHUA XKUAKOCTHU

[TpumeHneHue nepBoro
Hayaia TepMOJUHAMUKH
K M30IPOLIECCaM.
W3o0xo0pHsIi poLecc.
N306apHblii mpotiecc.
N3oTepmuueckuit
mporecc.
Annabatuyeckuit
nporecc (ypaBHEHUE
ITyaccona).
[TonuTponHBIii porecc.
Kpyrosoii mpouecc
(uuki). OOpaTumble U
HeoOpaTuMble
nporieccel. Bropoe
Havaio
TEPMOJIMHAMHKH.

10.

OHTponus, ee
CTaTUCTUYECKOE
TOJIKOBAHUE U CBA3b C
TEPMOJIMHAMUYECKOI
BEPOSITHOCTBIO. TpeThe
Hayayo
TEPMOJMHAMUKHU.
TennoBsle ABUTATENN U
XOJIOINJIbHBIE MAILIUHBI.

reoJioramMy,
HUHTEpIpETaH JaHHBIX
reo(hU3NIECKUX
HCCIIEOBAaHUM,
TEXHUKOIKOHOMHUYECKOTO
aHaJM3a, HaBbIKaMU
COCTaBJICHUS pabOYnX
MIPOEKTOB B COCTABE
TBOPYECKON KOMaH/IBI,
BiageTs HaBBIKAMU
JIEJTOBOI0 B3aMMOJIEHCTBHS
C CEpBHCHOM CITy>KO0MH 1
OIICHHUBATb UX
PEKOMEHAAINH C YYETOM
JKCIEPUMEHTAIBHOU
paboThl TEXHOIOTHUECKOTO
OTJIeNa MpeANPHUSITHI

OIIK-8.1

IIpumensier 3Hanus
pa3aenoB BeICIIEH
MaTeMaTUKU AJIS PELIEHUs
TEOPETUUECKUX U
MIPUKJIAIHBIX 33724
poheCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensier 3Hanus
3aKOHOB (DVU3UKHU JIJIS
peIIeHHUs TEOPETUIECKUX U
NPUKJIAIHBIX 3a/1a4
poheCCHOHATBHOM
JIESTENIbHOCTH

OIIK-8.4 Binagerts
OCHOBHBIMHM METOJIaMH,
HCIOJIb3YEMBIMU
reoJjioramMy,
HMHTEPIPETALNH JaHHBIX
reoQu3uIecKuxX
HCCIIeIOBAHUM,
TEXHUKO3KOHOMHYECKOTO
aHaJIu3a, HaBBIKAMHU
COCTaBIJICHUS pabounx
MIPOEKTOB B COCTaBE
TBOPUYECKON KOMaH[bI,
Bnanets HaBbIKaMu
JIEJIOBOTO B3aUMOJIEUCTBUS
C CepPBUCHOM CITy’)KOOU 1
OILIEHUBATh UX
PEKOMEH/IAITNH C YIETOM
SKCIEPUMEHTAIbHON
PpabOThI TEXHOIOTHYECKOTO
OTJeNa NPEeANpPUITHS

Ompoc,
pedepar,
porpamma,
Mpe3eHTAIHS

OIIK-8.1
IIpumensiet 3Hanus
pa3aenoB BeICHIEH
MaTeMAaTUKU JUJIsl PELICHUS
TEOPETUYECKUX U
MIPUKJIAJHBIX 337124
mpo¢heCCHOHATBHOM
JeSITeAbHOCTU
OIIK-8.2
IIpumensiet 3Hanus
3aKOHOB (DM3UKH JJIs

Ompoc,
pedepar,
nporpamMma,
Mpe3eHTalus
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[Muxn Kapho u ero k.m.n.

JUTSL UeajJIbHOro rasa.

PEIICHUS TCOPETHICCKUX H
MPUKIIAIHBIX 32144
npo¢eCCHOHATBHOMN
JCSITeIBHOCTU

OIIK-8.4 Bnanets
OCHOBHBIMH METO/IaMH,
HCTIOJIb3YEeMBIMHU
reoJIoTaMH,
WHTEPIPETANN TaHHBIX
reoPu3uIecKux
HCCJICIOBaHUH,
TEXHUKOIKOHOMHUIECKOTO
aHau3a, HaBBIKAMHU
COCTaBJICHUS paboUnX
MPOEKTOB B COCTABE
TBOPYECKOIN KOMaHIIBI,
Brnanets HaBBIKaMU
JIEJIOBOTO B3aMMOIEUCTBUS
C CEpBHCHOM cITy»KO0MH 1
OILICHUBATDH UX
PEKOMEHAITNH C YIETOM
AKCIEPUMECHTAIBHOM
paboTHI TEXHOIOTHYECKOTO
OTJelIa MPEANPUITHUS

«BHCKTPI/I‘leCTBO U Margae€Tmu3m)

Ne | Konrponupyemsie Kon n HaumeHnoBanue | Maaukarop HanmenoBanue
pa3aciibl (TCMBI) KOMIICTCHIIU JOCTHIXKCHUA OLI€CHOYHOI'O
MUCIUTIIIINHE] KOMIIETEHIIAU CpEACTBA

11. | Dnekrpocraruka. 3akon | OIIK-8 OIIK-8.1 Ompoc,
COXpaHEeHHUsI CriocobeH NpuUMEeHATh IIpumMenseT 3HaHUSA pedepar

€CTeCTBEHHOHAYYHbIC U pasnenoB BhICIICH ’
QJICKTPHUUYCCKOI'O 3apsaa. MMpE3CHTAlUsA
O0ILIEHHKEHEPHBIS MaTeMaTHUKH JJIsL PEIICHUS
3akon Kynona. 3HAHUS, METObI TEOPETHIECKHUX H
3JICKTp0CTaTI/I‘{eCKOC MaTeMaTU4ICCKOro NPUKIaJHbIX 3a/1a4
nosie (OCII), ero aHanu3a u npodeccHOHANBHOI
HATIPSOKCHHOCTD MOJCITUPOBAHUS, JeATETEHOCTH
TEOPETHICCKOTO H OIIK-8.2
[TpuHIMT
OKCIIEPUMEHTAILHOTO [pumMensieT 3HAHUS
cynepnosuiun ICIL HCCIIEIOBAHMUS B 3aKOHOB (PU3HUKH JULS
DNEeKTPUUECKHUI TUTIONb. | npodeccHOHANbHOM PpELIEHUs TEOPETHIECKHX U
HOTOK HaprDKeHHOCTI/I. JACATCIbHOCTH MpUKIaJHBIX 3aJ1a4

Teopema I"aycca.
[Torennnan OCII.
HanpsixeHHOCTD Kak
IpaJueHT NOTEHINANIA.

npoQeCCHOHATBHOM
JIeSITEIbHOCTH

OIIK-8.4 Binagers
OCHOBHBIMHM METOJIaMH,
HCIOJIb3YEMBIMU
reoJjioramMy,
HUHTEpIpETALMU JaHHBIX
reoQpu3nIecKux
HCCIICIOBAaHUH,
TEXHUKOIKOHOMHYECKOTO
aHan3a, HaBBIKAMHU
cocTaBJIeHHs pabounx
MIPOEKTOB B COCTABE
TBOPUYECKON KOMAaH[IbI,
BnaneTts HaBbIKaMu
JIEJIOBOTO B3aUMOJIEUCTBUS
C CEpBUCHOM Ccityx00i 1
OLICHUBATb UX
PEKOMEHAALNHU C YYETOM
SKCHEPUMEHTAIbHON
pabOThI TEXHOJIOTHYECKOTO
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12.

[TocTostHHBIN
INEKTPUYECKUHN TOK.
Cwiia ¥ II0THOCTH TOKA.
Croponnue cuibl. DJC
U HanpshKeHue. 3aKOoH
Oma 17151 0THOPOIHOTO
y4acTKa [emu.
VneapHOE
INEKTPUUYECKOE
CONPOTHUBIICHUE. 3aKOH
Owma B

g epeHaaTbHOR
dopme. ConpoTHBICHHE
MIPOBOTHHUKOB.

13.

Pabora u MmonHOCTh
TOoKa. 3aKoH Jlxoys-
Jlenmna. 3akon Oma i1t
HEOJHOPOJIHOI0 y4acTKa
nenu (0000IICHHBIN
3akoH Oma). 3akoH Oma
JUISL 3AMKHYTOM LIETH.
[TpaBuna Kupxroda st
Pa3BETBJIIEHHBIX IEEH.
Moct Yurcrosa.
TenmoBoe aeicTBHE
TOKa

oTAca NpCATIPUATUAL

OIlK-8.1

[pumensieT 3HaHUSL
pa3zaenoB BbICUIEH
MAaTEMATUKH ISl PCIICHHUS
TEOPETUUECKUX U
MIPUKJIATHBIX 3214
npodeccHoHATEHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensieT 3HaHuA
3aKOHOB (DU3UKH JIJIS
pelIeHHs TeOPETUIECKUX U
MPUKJIATHBIX 32144
npo¢eCCHOHATBHOM
JIeSITeIbHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METOJIaMU,
HCTIOJBb3YEeMBIMHU
TeoJIoTaMH,
WHTEPIPETANN TaHHBIX
reou3uIecKux
HCCJIeIOBAaHUH,
TEXHUKOIKOHOMUIECKOTO
aHaJIM3a, HaBbIKaMU
COCTaBJICHUsI pabo4nX
MIPOEKTOB B COCTaBe
TBOPYECKOH KOMaH/Ibl,
Bnaners HaBbIKaMu
JIEJIOBOTO B3aMMOIEUCTBUS
C CEPBHCHOM cITy)KO0H 1
OILICHUBAThH UX
PEKOMEHIALNH C YIETOM
AKCICPUMECHTAIBHOM
PpaboTHI TEXHOIOTHIECKOTO
OTJIeNa MpeAPHUSITH

Ompoc,
pedepar,
porpamMma,
pe3CHTAIHS

OIIK-8.1

IIpumensiet 3Hanus
pa3zaenoB BbIcUIEH
MaTeMaTHKH JUIS PEIIeHUs
TEOPETUYECKUX U
HPUKJIAIHBIX 3a/1a4
podecCHOHANTBEHOMN
JeATeIbHOCTH

OIIK-8.2

[Mpumensier 3HaHnsA
3aKOHOB (DPM3UKH IS
pelIeHs TEOPETUIECKUX U
MIPUKIIATHBIX 32719
npodeccuoHaTLHOM
JeSITeTbHOCTH

OIIK-8.4 Banets
OCHOBHBIMH METO/IaMH,
HCIOJb3YEeMBIMU
reoyoramy,
HMHTEPIpEeTALNHU JaHHbBIX
reoU3nIecKux
HCCIICOBaHMA,
TE€XHUKOIKOHOMHUYECKOTO
aHaJM3a, HaBBIKAMHU
COCTaBJICHHI pabounx

Ompoc,
pedepar,
nporpamma,
Npe3eHTaIHsI
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14.

MaruauTHoe nose u ero
XapaKTePUCTUKH.
MarauTtHas UHIYKITUS.
3akon buo-Casapa-
Jlannaca u ero
MIPUMEHEHHUE K pacueTy
MPSIMOTO TOKa. 3aKOH
Awmmepa. B3aumoeiictre
MapaJuIeIbHBIX TOKOB.
MarauTHas nocTosiHHasl.
MarnaurtHoe nosue
JIBIDKYIIIETOCS 3apsiia.
JleiicTBMEe MAarHUTHOT'O
MOJIS Ha ABKYLIUIHCA
3apsn (cuna Jlopenna,
MIPABHIIO JIEBOU PYKH).
Oddext Xomna. [ToTok
BEKTOpa MarHUTHOM
uaaykuuu. Teopema
lNaycca st mons B.

15.

DneKTpoMarHuTHas
WHAYKIUS (OTIBITHI
®dapanes). 3aKkoH
®dapanes. Buxpesslie
TokH (ToKU DyKO).
NHnyKTUBHOCTH
KOHTYpa.
CaMouHayKIHs.
B3anmuas naaykuus.
Tpanchopmaropsl.
DHEeprusi MarHuTHOTO
nosist. MarHuTHbIe
CBOMCTBA BEIIECTBA.

MIPOCKTOB B COCTaBe
TBOPYECKOI KOMaHIbI,
Brnamets HaBBIKAaMU
JIETIOBOTO B3aMMO/ICHCTBHS
C CEpBUCHOM cityx00i 1
OLICHHUBATh UX
PEKOMEH/IAITNH C YIETOM
SKCIIEPUMEHTAIBHOU
pabOTHI TEXHOIOTHYECKOTO
OTJeNa MPEeANPUITHL

OIIK-8.1

IIpumensieT 3HaHuA
pasnenoB BhICIIECH
MaTeMaTUKU JJIS PEeIeHUs
TEOPETUUECKUX U
TIPUKJIAIHBIX 33724
npoeCCHOHATBHOMN
JIeSITEIbHOCTH

OIIK-8.2

[IpumensieT 3HaHUSA
3aKOHOB (DVU3UKH IS
peIIeHHUS TEOPETUICCKUX U
TIPUKIIAHBIX 327149
poheCCHOHATBHOM
JIeSITEIbHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METOJIaMU,
UCTIOJIb3YEMBIMU
reoJioraMy,
WHTEPIIPETAINN JAaHHBIX
reoGu3nIecKux
HCCJICIOBAaHUH,
TEXHUKOIKOHOMHUIECKOTO
aHan3a, HaBBIKAMHU
COCTaBIJICHUS pabounx
MPOEKTOB B COCTABE
TBOPYECKOH KOMaH/IbI,
Bnaners HaBbIKaMu
JIEJIOBOTO B3aUMOIEUCTBUS
C CEpPBHUCHOM CITy>k00H U
OIICHUBATDh UX
PEKOMEHIALNH C YIETOM
IKCIEPUMECHTAIBHOM
PpaboTHI TEXHOIOTHIECKOTO
OTJeNa MPEANPUITHL

Ormpoc,
pedepar,
porpamMma,
pe3CHTAIHS

OIIK-8.1

[MpumensieT 3HaHUS
pas3/ienoB BhICIIEH
MaTEMATHKH JUIS PEIICHUS
TEOPETHYECKUX U
MPUKJIaIHBIX 33024
npodeccuoHATEHOM
JESTELHOCTH

OIIK-8.2

[IpumenseT 3HaHUS
3aKOHOB (DU3UKH JIJIS
PELICHUS] TEOPETHYECKUX U
MPUKITAIHBIX 33724
mpo¢heCCHOHATBHOM
JIeSITeIbHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METOJIAMH,
HCIIOJIB3Y EMBIMH

Ompoc,
pedepar,
nporpamma,
npe3eHTaIHsI
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reoJioramMy,
HUHTEpIpETaH JaHHBIX
reo(hU3NIECKUX
HCCIIEOBAaHUM,
TEXHUKOIKOHOMHUYECKOTO
aHaJM3a, HaBbIKaMU
COCTaBJICHUS pabOYnX
MIPOEKTOB B COCTABE
TBOPYECKON KOMaH/IBI,
BiageTs HaBBIKAMU
JIEJTOBOI0 B3aMMOJIEHCTBHS
C CEpBHCHOM CITy»KOOH 1
OIICHUBATb UX
PEKOMEHAAINH C YYETOM
JKCIEPUMEHTAIBHOU
paboThl TEXHOIOTHUECKOTO
OTJIeNa MpeANPHUSITHI

16. | OcHOBBI TEOpPHH OIIK-8.1 Ompoc,
MakcBeimna s IlprmensieT sHanuA pedepar,
Pa3zeNoB BHICIIEH
QJICKTPOMAarauTHOIO Iporpamma,
MAaTEMaTHKH JIIS PEICHHAS
T10JI4. BI/IXpeBoe II0JIC. TEOPETHYECKHX H MMpe3CcHTalA
Tok cMmeleHus. HPHKIAHBIX 33029
VYpasHenne MakcBeJuia. npo¢ecCHOHANbHOI
ITepemennsiit Tok. Ilemnu ACATCIIEHOCTH
OIIK-8.2
MEPEMCHHOT'O TOKA C I
PUMEHACT 3HAHUA
AKTUBHBIM, CMKOCTHBIM 3aKOHOB (bI/ISI/IKI/I TUTS
Y UHIYKTUBHBIM PpelleHus TEOPETUYECKHX U
COIIPOTHBIIEHUEM. NPUKJIHBIX 3314
Pe3onanc HanpsorkeHUH npodecCHOHaNbHOH
0606 MLICHHLL IEATENLHOCTH
1 TOKOB. 060011 OIIK-8.4 Binagerts
3akoH Oma. MommHocTh OCHOBHBIMH METO/IAMH,
B I€NIH IICPEMEHHOT'O HCTI0JIb3YEeMbIMHU
TOKA. re0IOTaMH,
HUHTEPIPECTAlU JaHHBIX
reoQu3uIecKuxX
HCCIIeIOBAHUM,
TEXHUKOOKOHOMHUYECCKOT O
aHa/In3a, HABBIKAMU
COCTaBJICHHS pabounX
HPOEKTOB B COCTABE
TBOPYECKOH KOMaHIBI,
BiiageTs HaBBEIKAMU
IEIOBOTr0 B3aUMOICHCTBHS
C CepPBUCHOM CITy’)KOOU 1
OLCHUBATHh UX
PEKOMEH/IAIIUH C YICTOM
SKCIEPUMEHTAIbHON
PpabOThI TEXHOIOTHYECKOTO
OT/IeNIa IPEANPHUATHS
OnTuka. KBanToBasi npupoaa M3JjydeHusi, AaTOMHAs1 U siiepHas pusuka
Ne | Konrponupyembie Kon u HaumenoBanue | HankaTop HaumenoBanwue
paszens (TeMbl) KOMIIETEHIUA JIOCTHKEHHUS OLIEHOYHOTO
JUCITUITIINHBI KOMIICTCHIIU CpeacTBa
17. | OcHOBHBIE 3aKOHBI OIIK-8 OIlK-8.1 Ormpoc,
TeOMETPHIECKOIt Crioco6eH IIpUMEHATE IpumenseT 3HAHUS pedepar,
€CTECTBEHHOHAYYHEIE U pasziesoB BhICIIEH
orruku. ITomHoE Mpe3eHTalns
OOIICHHXEHEPHBIE MaTeMaTHKH JIIS PELICHHS
OTpaXKCHUC. 3HAHUS, METO/BI TEOPETHYECKHUX H
Cdepuueckue 3epKajia. | MaTeMaTHYecKOro TPHKJIHBIX 38,184
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ToHKHUE TUH3BI.
AOGeppanuu ONTHYECKUX
cucrteM. OCHOBHBIE
dboTOoMeTprUUECKHE
BEJIMYMHBI U UX
€IMHHUIIBI.

18.

KorepentHocTs 1
MOHOXPOMaTHYHOCTb
CBETOBBIX BOJIH.
WnTepdepenius caera.
Mertonbl HabMIOJeHUS
UHTEp(EpeHINH CBETA.
Wutepdepeniys ceera B
TOHKHUX IJICHKAX.
IIpumeHeHne
UHTEp(EpEeHINH CBETA.

aHaIM3a u
MO/JICTTUPOBAHUS,
TEOPETHYECKOTO U
9KCIIEPUMEHTATIBHOTO
HCCIIeIOBAHMUS B
npo¢heCCUOHANTBHOM
JIeATETbHOCTH

poheCCHOHATBHOMN
JESITeIBHOCTH

OIlIK-8.2

[pumensieT 3HaHUS
3aKOHOB (DU3UKHU JIJIS
PEIICHUS TCOPSTHICCKUX U
MIPUKIIATHBIX 327149
npodeccHoHATEHOM
JeSITeIbHOCTH

OIIK-8.4 Banets
OCHOBHBIMH METO/IaMH,
HCTIOJIB3YEeMBIMHU
reoyioramMu,
HWHTEPIPETAINU TaHHBIX
reo(hU3NIECKUX
HCCIIEOBAaHUM,
TEXHUKOIKOHOMHUYECKOTO
aHan3a, HaBbIKAMU
COCTaBIICHUS pabounx
MIPOEKTOB B COCTABE
TBOPYECKOI KOMaHIIBL,
Brnaners HaBEIKaMH
JIEIOBOTO B3aMMOACHCTBHS
C CEpPBHUCHOM CITy>k00H U
OLICHUBATh UX
PEKOMCHOAU C YUCTOM
SKCIEPUMEHTAIbHOU
paboThl TEXHOJIOTHUECKOTO
oTJeIIa NPEANPUITHUS

OIIK-8.1

[Ipumensiet 3Hanus
pa3aenoB BeICIIEN
MaTeMaTUKU AJIS PELEHUs
TEOPETUUECKUX U
MPUKIAIHBIX 3324
mpo¢heCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensiet 3Hanus
3aKOHOB (DMU3UKHU JJIS
peleHns TeOPETUIECKUX U
MPUKIAIHBIX 3324
po¢heCCHOHATBHOM
JIeSITEIbHOCTH

OIIK-8.4 Biagers
OCHOBHBIMHM METOJIaMH,
HCIOJIb3YEMBIMU
reoJIoramMy,
WHTEPIPETAINH JAHHBIX
reopu3nIecKux
HCCIICIOBaHUH,
TEXHHUKOIKOHOMHYECKOTO
aHaJM3a, HaBbIKaMHU
COCTaBJICHUS pabounX
MIPOEKTOB B COCTABE
TBOPUYECKON KOMaH[bI,
BnaneTts HaBbIKaMu
JIEJIOBOTO B3aUMOJIEUCTBUS
C CEpBUCHOM Ccityx00i 1
OIICHUBATDh UX
PEKOMEH/IAITNH C YIETOM
3KCIEPUMEHTAIbHOU
pabOThI TEXHOJIOTHYECKOTO

Ompoc,
pedepar,
nporpamma,
Mpe3eHTAIHS
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19.

ITpunnun I'roiirenca-
®penensa. Meto 30H
Openes.
[Ipamosnuneitnoe
pacrnpoCTpaHEHHUE CBETA.
Hudpakmus Openens Ha
KPYTJIOM OTBEPCTHH H
nucke. {udpakmus
®payHrodepa Ha OJTHOM
menn. Audpaxmms
®paynrodepa Ha

TG PAKITUOHHON
peleTKe.
IIpoctpancTBeHHAs
pemietka. PaccessHue
cera. udpaxmus Ha
MPOCTPAHCTBEHHOM
peurerke. Popmyiia
Oynwa-bparros.
Pazpemaromas
CIIOCOOHOCTh
ONTHUYECKUX MPUOOPOB.
[Tonsitue o ronorpaduu.

20.

Hucnepcus csera.
ONEeKTpOHHAs TEOpHUs
JUCTIEPCUU CBETA.
ITornomienwue ceera.

O dexr Hommnepa.
Wznyuenue BaBuioga-
UYepeHkosa.

oTAca NpCATIPUATUAL

OIlK-8.1

[pumensieT 3HaHUSL
pa3zaenoB BbICUIEH
MAaTEMATUKH ISl PCIICHHUS
TEOPETUUECKUX U
MIPUKJIATHBIX 3214
npodeccHoHATEHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensieT 3HaHuA
3aKOHOB (DU3UKH JIJIS
pelIeHHs TeOPETUIECKUX U
MPUKJIATHBIX 32144
npo¢eCCHOHATBHOM
JIeSITeIbHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METOJIaMU,
HCTIOJBb3YEeMBIMHU
TeoJIoTaMH,
WHTEPIPETANN TaHHBIX
reou3uIecKux
HCCJIeIOBAaHUH,
TEXHUKOIKOHOMUIECKOTO
aHaJIM3a, HaBbIKaMU
COCTaBJICHUsI pabo4nX
MIPOEKTOB B COCTaBe
TBOPYECKOH KOMaH/Ibl,
Bnaners HaBbIKaMu
JIEJIOBOTO B3aMMOIEUCTBUS
C CEPBHCHOM cITy)KO0H 1
OILICHUBAThH UX
PEKOMEHIALNH C YIETOM
AKCICPUMECHTAIBHOM
PpaboTHI TEXHOIOTHIECKOTO
OTJIeNa MpeAPHUSITH

Ompoc,
pedepar,
porpamMma,
pe3CHTAIHS

OIIK-8.1

IIpumensiet 3Hanus
pa3zaenoB BbIcUIEH
MaTeMaTHKH JUIS PEIIeHUs
TEOPETUYECKUX U
HPUKJIAIHBIX 3a/1a4
podecCHOHANTBEHOMN
JeATeIbHOCTH

OIIK-8.2

[Mpumensier 3HaHnsA
3aKOHOB (DPM3UKH IS
pelIeHs TEOPETUIECKUX U
MIPUKIIATHBIX 32719
npodeccuoHaTLHOM
JeSITeTbHOCTH

OIIK-8.4 Banets
OCHOBHBIMH METO/IaMH,
HCIOJb3YEeMBIMU
reoyoramy,
HMHTEPIpEeTALNHU JaHHbBIX
reoU3nIecKux
HCCIICOBaHMA,
TE€XHUKOIKOHOMHUYECKOTO
aHaJM3a, HaBBIKAMHU
COCTaBJICHHI pabounx

Ompoc,
pedepar,
nporpamma,
Npe3eHTaIHsI
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21.

EcrectBeHHbIl U
HOJIIPU30BaHHBIN CBET.
ITonsipusanus ceera npu
OTpaKCHUH U
IIPEJIOMJICHUU Ha
TPaHULIE ABYX
JIUBJIEKTPUKOB. [[BOitHOE
Jy4YEnpeIoMIICHHE.
ITonsipusanuoHHbIe
IIPU3MBI U TOJIIPOUIBL.
HckyccTBeHHas
ONTHYECKAsS
AQHU30TPOIHSL.
Bpaienue miockoctu
HOJIIPU3ALIUY.

22.

TennoBoe n3inydeHue u
€ro XapaKTEPUCTUKH.
3akon Kupxroda.
3akons! Credana-
bonpMana 1 cMenieHus
Buna. ®opmyinsl Panes-
Jxunca u [1nanka.
OnTuueckas
nupomeTpus. TenaoBele
VCTOYHUKU cBeTa. Bunbl
doTtoaddexra. 3akoHBI
BHEIIHETO
doTtorddekra.
YpaBHeHue DiHIITEITHA
JUIsL BHEILTHETO

MIPOCKTOB B COCTaBe
TBOPYECKOI KOMaHIbI,
Brnamets HaBBIKAaMU
JIETIOBOTO B3aMMO/ICHCTBHS
C CEpBUCHOM cityx00i 1
OLICHHUBATh UX
PEKOMEH/IAITNH C YIETOM
SKCIIEPUMEHTAIBHOU
pabOTHI TEXHOIOTHYECKOTO
OTJeNa MPEeANPUITHL

OIIK-8.1

IIpumensieT 3HaHuA
pasnenoB BhICIIECH
MaTeMaTUKU JJIS PEeIeHUs
TEOPETUUECKUX U
TIPUKJIAIHBIX 33724
npo¢eCCHOHATBHOMN
JIeSITEIbHOCTH

OIIK-8.2

[IpumensieT 3HaHUSA
3aKOHOB (DVU3UKH IS
peIIeHHUS TEOPETUICCKUX U
TIPUKIIAHBIX 327149
poheCCHOHATBHOM
JIeSITEIbHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METOJIaMU,
UCTIOJIb3YEMBIMU
reoJioraMy,
WHTEPIIPETAINN JAaHHBIX
reoGu3nIecKux
HCCJICIOBAaHUH,
TEXHUKOIKOHOMUYECKOTO
aHan3a, HaBBIKAMHU
COCTaBIJICHUS pabounx
MPOEKTOB B COCTABE
TBOPYECKOH KOMaH/IbI,
Bnaners HaBbIKaMu
JIEJIOBOTO B3aUMOIEUCTBUS
C CEpPBHUCHOM CITy>k00H U
OIICHUBATbh UX
PEKOMEHIALNH C YIETOM
IKCIEPUMECHTAIBHOM
PpaboTHI TEXHOIOTHIECKOTO
OTJeNa MPEANPUITHL

Ormpoc,
pedepar,
porpamMma,
pe3CHTAIHS

OIIK-8.1

[MpumensieT 3HaHUS
pas3/ienoB BhICIIEH
MaTEMATHKH JUIS PEIICHUS
TEOPETHYECKUX U
MPUKJIaIHBIX 33024
npodeccuoHATEHOM
JESTELHOCTH

OIIK-8.2

[IpumenseT 3HaHUS
3aKOHOB (DU3UKH JIJIS
PELICHUS] TEOPETHYECKUX U
MPUKITAIHBIX 33724
mpo¢heCCHOHATBHOM
JIeSITeIbHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METOJIAMH,
HCIIOJIB3Y EMBIMH

Ompoc,
pedepar,
nporpamma,
npe3eHTaIHsI
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dororddexra.

[Ipumenenue
dororddekra. Macca u
HUMITYJIbC (POTOHA.
JlaBieHue cBera.
Dddext Komnrona u
€ro JIeMeHTapHast
teopus. EnuHCTBO
KOPITYCKYJISIPHBIX U
BOJIHOBBIX CBOMCTB
AJIEKTPOMArHUTHOTO
U3ITyYeHUSI.

23.

Mogaenu atoma TomcoHa
u Pesepdopna.
JIuneityaTeiil ciekTp
aToma BOJOpPOJa.
IToctynatel bopa.
OnbiTel ®panka u
I'epua. Cnextp atoma
BOJI0po1a 1o bopy.

24.

KopnyckynsipHo-
BOJIHOBOM JTyaiu3M
CBOICTB BEILIECTBA.
CooTHomeHne
HEOIPEAEIEHHOCTEN.
BonnoBas ¢yHkuus u ee
CTaTUCTUYECKUIN CMBICI.
OO6miee ypaBHEHHE
IlIpenunrepa.

reoJioramMy,
HUHTEpIpETaH JaHHBIX
reo(hU3NIECKUX
HCCIIEOBAaHUM,
TEXHUKOIKOHOMHUYECKOTO
aHaJM3a, HaBbIKaMU
COCTaBJICHUS pabOYnX
MIPOEKTOB B COCTABE
TBOPYECKON KOMaH/IBI,
BiageTs HaBBIKAMU
JIEJTOBOI0 B3aMMOJIEHCTBHS
C CEpBHCHOM CITy»KOOH 1
OIICHUBATb UX
PEKOMEHAAINH C YYETOM
JKCIEPUMEHTAIBHOU
paboThl TEXHOIOTHUECKOTO
OTJIeNa MpeANPHUSITHI

OIIK-8.1

IIpumensier 3Hanus
pa3aenoB BeICIIEH
MaTeMaTUKU AJIS PELIEHUs
TEOPETUUECKUX U
MIPUKJIAIHBIX 33724
poheCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensier 3Hanus
3aKOHOB (DVU3UKHU JIJIS
peIIeHHUs TEOPETUIECKUX U
NPUKJIAIHBIX 3a/1a4
poheCCHOHATBHOM
JIESTENIbHOCTH

OIIK-8.4 Binagerts
OCHOBHBIMHM METOJIaMH,
HCIOJIb3YEMBIMU
reoJjioramMy,
HMHTEPIPETALNH JaHHBIX
reoQu3uIecKuxX
HCCIIeIOBAHUM,
TEXHUKO3KOHOMHYECKOTO
aHaJIu3a, HaBBIKAMHU
COCTaBIJICHUS pabounx
MIPOEKTOB B COCTaBE
TBOPUYECKON KOMaH[bI,
Bnanets HaBbIKaMu
JIEJIOBOTO B3aUMOJIEUCTBUS
C CepPBUCHOM CITy’)KOOU 1
OILIEHUBATh UX
PEKOMEH/IAITNH C YIETOM
SKCIEPUMEHTAIbHON
PpabOThI TEXHOIOTHYECKOTO
OTJeNa NPEeANpPUITHS

Ompoc,
pedepar,
porpamma,
Mpe3eHTAIHS

OIIK-8.1
IIpumensiet 3Hanus
pa3aenoB BeICHIEH
MaTeMAaTUKU JUJIsl pELCHUs
TEOPETUYECKUX U
MIPUKJIAJHBIX 337124
mpo¢heCCHOHATBHOM
JeSITeAbHOCTU
OIIK-8.2
IIpumensiet 3Hanus
3aKOHOB (DM3UKH JJIs

Ompoc,
pedepar,
nporpamMma,
Mpe3eHTalus
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YpaBHeHue
Ipenunrepa nmns
CTallMOHAPHBIX
COCTOSIHUM. JIBH>KEHHE
CBOOOIHOM YaCTHUIIBI.
Yactuia B
MTOTEHIIMAIHHOM SIIHKE.
TynHenbHbIN D PEKT.
JIunenHbIi
rapMOHUYECKUI
OCIIWJLIATOP B
KBAaHTOBOW MEXaHHUKE.

25.

Pa3mep, coctaB u 3apsn
aTOMHOTO SApa.
MaccoBoe u 3apsiA0Bo€e
yucna. Jledext maccel u
SHEPTUS CBSI3HU sJIpa.
CnuH siapa u ero
MarHUTHBIN MOMEHT.

S nepublie cunel. Monenu
saapa. PanrnoaktuBHoE
U3IIyYEHHUE U €T0 BUIBI.
3aKoH paIuOaKTHBHOTO
pacnaza. [IpaBuina
CMEIIEHUS.
3aKOHOMEPHOCTH
anbda-pacnana. Buss
Oera-pacmana,
HEUTPUHO, TO3UTPOH.
I'amma-u3nydeHue u ero
cBolicTBa. Pe3onancHoe
MOTJIOIICHUE TaMMa-
u3nydenus (3¢ ekt
Meccbayapa). Metost
HAOIOICHUS U
perucTpanuu
PaANOAKTUBHBIX
W3JIyYCHHU U YacCTHII.
SnepHble peakuuu U ux
OCHOBHBIC THITHI.
ITo3uTpoH, HEUTPOH.
DJIEKTPOHHBIN 3aXBarT.
SnepHble peakuu moj
JICCTBUEM HEUTPOHOB.

PEIICHUS TCOPETHICCKUX H
MPUKIIAIHBIX 32144
npo¢eCCHOHATBHOMN
JCSITeIBHOCTU

OIIK-8.4 Bnanets
OCHOBHBIMH METO/IaMH,
HCTIOJIb3YEeMBIMHU
reoJIoTaMH,
WHTEPIPETAINN TaHHBIX
reoPu3uIecKux
HCCJICIOBaHUH,
TEXHUKOIKOHOMHUIECKOTO
aHau3a, HaBBIKAMHU
COCTaBJICHUS paboUnX
MPOEKTOB B COCTABE
TBOPYECKOIN KOMaHIIBI,
Brnanets HaBBIKaMU
JIEJIOBOTO B3aMMOIEUCTBUS
C CEpBHCHOM cITy»KO0MH 1
OILICHUBAThH UX
PEKOMEHAITNH C YIETOM
AKCIEPUMECHTAIBHOM
paboTHI TEXHOIOTHYECKOTO
oTJeIIa MPEANPUITHUS

OIIK-8.1

IIpumensier 3Hanus
pa3zaenoB BbICHIEH
MaTeMaTHKH IS PEIIeHUs]
TEOPETUYECKUX U
NPUKJIAIHBIX 3a/1a4
poheCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.2

[IpumMensieT 3HaHUSA
3aKOHOB (DVU3UKH JIIS
peIICHUs TCOPETHICCKUX H
HPUKJIAIHBIX 33714
npoQeCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.4 Bianets
OCHOBHBIMH METO/IaMH,
HCTIOJIB3YEeMBIMHU
reoJIoTaMH,
WHTEPIPETAN TaHHBIX
reo(hU3NIeCKUX
HCCJIeIOBaHUH,
TEXHUKOIKOHOMHUIECKOTO
aHaJIu3a, HaBBIKAMHU
cocTaBJIeHHs pabounx
MIPOEKTOB B COCTABE
TBOPYECKON KOMaH/IbI,
Bnaners HaBbIKaMu
JIEJIOBOT'O B3aUMOJIEHCTBUS
C CEpBUCHOM Ccityx00i 1
OLIEHUBATb UX
PEKOMEHIALUH C YUYETOM
SKCHEPUMEHTANBHON
paboTHI TEXHOJIOTMYECKOTO
oTJena NpeanpUsTUs

Ormpoc,
pedepar,
nporpamMma,
Mpe3CHTAIHS
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ennas peakuus
JICJICHUS U TIOHSTHE O
AJIEPHOU DHEPrETUKE.
Peaknusa cunaresa
ATOMHBIX SIJIEP.

Jranbl popmupoBanus komnerenuuii B npouecce ocsoenusi OIIOII npsamo
CBS3aHBl C MECTOM JAMCLUMIUIMH B oOOpa3oBareiabHOW mnporpamme. Kaxnaplii stan
(GopMHpOBaHHS  KOMIETEHIIMM, XapaKTEepHU3YeTCs  OIpPENEICHHBIMU  3HAHUSIMH,
YMEHHUSIMH M HaBBIKAMU U (WJIM) OTBITOM MPO(ecCHOHANBHOM eATeIbHOCTH, KOTOPhIE
OLICHMBAIOTCS B IMPOLECCE TEKYILIErO0 KOHTPOJSA YCIIEBAEMOCTH, NPOMEKYTOUHOU
aTTeCTallMy MO0 JUCUUIUIMHE (MPAKTHKE) U B MPOLECCE UTOTOBOM aTTECTALIMH.

Juconmuimaa «Ou3nka» SABISIETCS  NPOMEXKYTOYHBIM — 3TallOM  KOMIUIEKCA
JUCLUIUIMH, B XOJ€ H3Y4YEHUS KOTOPBIX Y CTYIAEHTOB (OPMHPYIOTCS KOMIETEHIUU
OIIK-8.

®opmupoBanust komneteHuu OIIK-8 HaunHaeTrcs ¢ W3ydeHHS TUCITUTUIMHBI
«MartemaTuka» u «MTHpopMaTHKay.

3aBepuiaetcs padoTa o (GOPMUPOBAHUIO Y CTYIEHTOB YKa3aHHBIX KOMIIETEHIIHI
(OIIK-8) B xome m3ydeHus mucuuiuinH: «llepcrieKTUBBI pa3BUTHS WHPOPMATHKH WU
BBIYMCIIUTENBbHON  TexHUKW», «lIpoekTHass pesrenbHOCTH», I[Ipom3BoacCTBEHHAs
NpaKTHKa: Hay4YHO-HCClle[oBaTeiabcKas pabora, IIpou3BoACTBEHHAs IMpPaKTHKa:
IIPEIATIIIOMHAs IPAKTUKA.

B npouecce u3yuyeHUs AMCHUILIMHBI, KOMIETEHIUH Takxke (GopMupyrorcs
MO0ITAIHO.

OcnHoBHbiME dTanamMu  (popmupoBanust OIIK-8 mpu u3ydeHMH AUCHHUILTAHBI
b1.AM).b.22 «DnekTpoTexHHKa M D3JIEKTPOHUKA» SBISETCA IMOCIEHOBATEIbHOE
M3YUYEHUE COJEPKATEIBHO CBSI3AHHBIX MEXKY CO00M TeM ydeOHbIX 3aHsATHil. 3yueHue
Ka)KIOW TEMBbI MPEeIoiaraeT OBJaIeHue CTYIeHTaMH HEOOXOIMMBIMH JIECKPUITOPaAMHU
(cocTaBistomMMH) ~ KOMIETeHUMH. Jlas  oueHku ypoBHS  CPOPMHUPOBAHHOCTU
KOMIIETEHLIMM B MPOLECCE HU3YYEHHUs AUCLUILUIMHBI IIPEIyCMOTPEHO IIPOBEICHUE
TEKyLIero KOHTPOJII YCHEBA€MOCTH 1O TemaM (pa3znenaMm) JUCUUIUIMHBI U
IIPOMEXYTOYHOM aTTECTALMH 110 TUCLUIUIMHE — YK3aMEH.

8.2. KoHTpoJibHBbIE 3ajaHUA MU MaTepHaJIbl, HEOOXOAUMbIE /ISl OLEHKU 3HAHWIA,
YMEHMH M HABbIKOB M (WIH) ONBITA JEATEJbHOCTH, XAPAKTEPHU3YIOIIUX IJTAIbI
(opMupoBaHusa KOMIIETEHIMH B Mpolecce 0CBOCHUS 00pa30BaTe/IbHOM IPOrpaMMbl

8.2.1. KoHTpoJibHbIEe BONPOCHI M0 TeMaM (pa3jejiaM) sl ONPOCca HA 3aHATHIX

Tema (pazaen) Bompocsr

Mexanunka. DIeMEHTHI 3aKOH U3MEHEHHUS KOJIMYECTBA IBIKEHUS. 3aKOH COXpaHEHUs
KkuHeMaTuku. OOmui ciyyai KoJin4yecTBa ABMkeHUs. [Ipunoxenus B mpupoje u Texauke. Pabora,
KPHBOIIMHEHHOTO JBIKEHHS SHEPTHsi, MOLTHOCTh. 3aKOH COXpaHEHUsI SHepruu. J(uHamuka

MaTepuaibHON TOUKU. Byl
MEXaHUYECKOr'0 ABMXKCHHS TEII.
IlonsaTHs Tena oTcuera, CUCTEMBI
OTCYETA, YKUCJIA CTENEHER CBOOOIEI.
[IpsiMonuueitHOE ABUKEHUE

BpaIaTeIbHOTO JIBHYKCHHUSI.
MowmenT cubl. PaboTa Bo BpamaTesbHOM JBIKEHHH. MOMEHT
WHEpLUU MaTepUaIbHOM TOUKH, T€JIa, TOHKOTO OJHOPOIHOTO CTEPKHS,
I0JIOTO OJJHOPOJIHOTO LIMJIUHAPA, KOJIbIA, IPSIMOYTOJILHOTO
napajuieJenumnesa.
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MaTepuanbHOU TOUKH. [IBrxKeHue
MaTepUaIbHOM TOYKH MO
okpyxkHoCTH. [TyTh. CKOPOCTS.
YcKOpeHue U ero COCTaBIISIONINE.
JvHamuka MaTepuaibHOM TOUKH.
Macca. Cuita. 3akonsl HeroToHa.

[Ipumeps! onpeneneHrss MOMEHTA UHEPLUHU Tela TUHAMHUYECKUM
MeToJIoM. MoMeHT umiyibca. Kunernueckas sHeprus Bpalaromerocs
tena. OCHOBHOE ypaBHEHUE JUHAMUKH BPAIaTeIbHOTO JBUKEHUS.
3aKOH COXpaHEHUs MOMEHTa UMITYJIbCa

Kone6anus. CBoOoaHbIC, TapMOHUYECKHE KoJieOaHus. CMenIeHue,
CKOpPOCTh, YCKOpEHHUE, epuoi, ¢aza KoneOaHuil, yacToTa.
3aryxaromue kojaedanus. [lepuos 3aTyxaromnmx KojieOaHUH.
Anepuonuueckue xonebanus. Boinyxnennsie konebanus. Pezonanc.
[Tonsatue aBTokoneOanuii. 'apmonndeckuii ocmunsaTop. [pykxuHHBIHN,
(dbu3nUecKuil, MAaTeMaTUICCKUN MAsITHHKH.

Kunernueckas u MNOTCHIMaJIbHAasA SHCPIrun K0J1€0aTeIbHOIO JBHOXKXCHU .

Hedopmaruu TBEpAOTO TEna.
3axon ['yka. Yrpyrue BOJTHEIL.
BoiiHOBBIE MpOIIECCHI.
HpO}Z[OJII)HLIC " MONCPCYHBIC
BOJIHBI. Y PaBHEHUE IUIOCKOM
BonHBL. [lonsTus: as3a BoIHHI,
({POHT BOJHBI, JUINHA BOJIHBL.
IToTok 3HEpPrUM BOJIH
I'mpponunamuka. JapneHue
XKuaKocTH. 3akoH Ilackans ms
XUAKocTel u ra3os. JlapneHue Ha
JTHO U CTEHKH COCyJa IpHU
JeMCTBUM CHJIBI TSDKECTH.

3akoH Apxumena. YpaBHEHUE HEpa3pbIBHOCTH. Y paBHeHue bepuysuim.
TpyOxka [Turo-ITpanarnsa. Bogoctpyiinsiii Hacoc. @opmyna
Toppuyesu.

MonekyIsipHO-KUHETUYECKAsl TEOPUS UICAIbHBIX T'a30B. 3aKOHBI,
ONMCHIBAIOLIME MTOBEICHUE UICATIbHBIX T'a30B: 3aKOH bous-
Mapuorra, ['eit-JIroccaka, lanbrona. YpasHenus Kiaiinepona,
MenaeneeBa-Knaitnepona. IToctosiHHast bonpumana.

Yucno .HOI_HMI/II[Ta. OcHOBHOE YpaBHCHHUE MOJICKYJIAPHO-
KHHETHYCCKOM TCOpHU UCATIBHBIX I'a30B.

SBnenns nepenoca: quPy3us,
TCILIONPOBOAHOCTL, BHYTPEHHCE

Tpenue. OCHOBBI TEPMOANHAMUKH.

Uwcno crenenei cBOOObI
MOJIEKYJBI. 3aKOH PaBHOMEPHOTO
pacrpe/eseHust SHEPTUuH 1o
CTEIEHSM CBOOO/IBI MOJICKYL.

[TepBoe Hauano TepMoguHaMuKu. PaboTa raza nmpu uSMEHEHHH €ro
o0bpemMa. TemnoeMKkocTh, ypaBHeHHe Maiiepa.

BsizkocTh (BHyTpeHHee TpeHue). JJuHamuueckas 1 KHHeMaTHIecKast
BA3KOCTh. HpIOTOHOBCKHE U HEHBIOTOHOBCKHE KUAKOCTH. CHila BHYTPEHHETO
TpeHua. MeToap! ornpeaeneHus BI3KocTH: a) meto CTokca; 6) MeTof
[Tyazeitna. Yucno PeitHonbaca. JlamuHapHBIH 1 TypOYIEHTHBIA PEKUMBI
TEUYEHHUS KUIKOCTH

[IpumMeHeHMe nepBOro Havyajga TEPMOJIMHAMMKH K M30IPOIIECCaM.
Nzoxopusiii mpotiecc. M3o00apusiii mporecc. M3otepmudeckuit
nporecc. Annabatuueckuit mpouecc (ypaBHenue Ilyaccona).
[Tonutponusiii npouecc. Kpyrosoit nponecc (1uki). O6patumeie u
HeoOpaTuMble npolecchl. Bropoe Hauyaao TepMOJMHAMUKH.

OHTpONUs, €€ CTATUCTHYECKOE
TOJIKOBAHUE U CBSI3b C
TEPMOANHAMUYECKOI1
BEPOATHOCTHIO.

TpeTLe HavaJlo TCPMOJWHAMUKH. TennoBnie JABHUIaTCIIN U
XOJIOONUJIBHBIC MAallTMHBI. L[I/IKJ'I KapHo " €ro K.I1.4. OJI1 nACaJIbHOI'O
rasa.

FGOMeTpI/I‘{€CKaﬂ OIITHKa

WnTtepdepennus creta

Hudpaxus ceera

BzanMogeiicTBrE 3/M BOJIH C BELIECTBOM.

[Tonsgpusanus ceera

KBanToBas nmpupoa u3nyyeHus
DJeKTpOMarHuTHAs! HHIYKLUS
(omerTer Papagest). 3aKoH
Dapanes. Buxpesble TOkH (TOKH
Dyxko).

WNHaykTuBHOCTE KOHTYpa. CamonHAyKuus. B3aumuast uHIyKus.
Tpanchopmaropbl. DHEprusi MArHUTHOTO 1OJI. MarHuTHBIE CBOICTBA
BEIIECTBA.

OcHoBBI TeOprH MakcBeruia i 3JIEKTPOMarHuTHOTO 1oJjisi. Buxpesoe
nosie. Tok cMenenus. YpasHeHue Makcseria.

[Tepemennsbiii TOK. Llenu mepeMeHHOr0 TOKA C AKTUBHBIM, EMKOCTHBIM
Y MHIYKTUBHBIM CONPOTUBIIEHUEM. Pe30HaHC HaNpsKEHU U TOKOB.
0O60061eHHbIH1 3aKk0H OMa. MOITHOCTD B 1IeNU IEPEMEHHOT0 TOKA.
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MexaHH4ecKHe U 3/M KOoneOaHusl.
KBazucrannoHapHbie TOKH.
Yrpyrue BOJHbL.
DNIEeKTPOMArHUTHEIE BOJIHBI
MexaHuKa. DIeMEHTHI
krHeMaTuku. OOmwii cryvai
KPUBOJUHEHHOTO IBIKCHHUS
MaTepualbHON TOUKU. Buabl
MEXaHUYECKOT'O ABMKCHUS TCIT.
IlonsaTHs Tena oTcuera, CUCTEMBI

OTCUCTAa, YKuciia CTeTneHen CB06OILI>I.

IIpsmonuHeitHoe ABUKEHNE
MaTepualbHOW TOUKH. J[BHKeHne
MaTepHUaIbHON TOUKH 110
okpyxHoCTH. [TyTh. CKOPOCTB.
YckopeHue 1 ero COCTaBIISIONIHE.
JluHaMuka MaTepuaJbHON TOUKH.
Macca. Curna.

3akons! HproToHA.

3aKOH U3MEHEHHUS KOJIMYECTBA IBHKEHUSA. 3aKOH COXPAHECHHUS
KOJIM4YecTBa ABWKeHus. [lpunoxkenus B npupoje u rexnuke. Pabdora,
SHEPrusl, MOUIHOCTh. 3aKOH COXpaHEeHUs SHepruu. JluHaMuka
BpalaTeabHoro ABMKeHUs. MoMeHT cuitbl. PaboTa Bo BpamiarebHOM
JBHKECHHH.

MoMeHT uHepUu MaTePUAIBHON TOYKH, TEJIa, TOHKOTO OJHOPOJHOTO
CTEPKHS, ITOJIOr0 OJHOPOJHOIO LIWINHAPA, KOJIBLA, IPIMOYTOJIEHOTO
napaienenunena. Ilpumepsl onpenenenus MOMEHTa HHEPLIMU TEIIa
JUHAMHYECKUM MeTOI0M. MOMEHT NMITyJIbCa.

Kunernueckas sHeprus Bpamatouierocs tejna. OCHOBHOE ypaBHEHUE
JUHAMUKHU BPALIATEIbHOIO IBUKEHUSA. 3aKOH COXPAaHEHHUsSI MOMEHTa
HMITyJIbCA.

Konebanus. CBoOoHEbIE,
rapMOHHYECKUE KOJICOAHNUSI.
CMerneHue, CKopocTb, YCKOPEHHE,

nepuo, pasza KonebaHuii, 4acTora.

3aryxatomue konebanus. [lepron
3aTyXalolUX KOJICOaHHIH.
Arnepuognueckre KoneOaHusl.
BrinyxaeHHbIe KoneOaHMsl.
Pesonanc. Ilonstue
aBTOKOJICOAHHI.

lNapmornueckuit ocrmisaTop. [IpykuHHBIHA, (HU3ndecKuii, MaTeEMaTHYECKUI
MasTHUKA. KuHeTHueckas M moTeHalbHas JHEPTHH KOJIeOaTeIbHOTO
JBIDKEHHSL.

Hedopmanmm TBepaorO TEIA.

3akon 'yka. Yopyrue Bonusl. BoaHossie mpouiecchl. [Ipogonsabie 1
MOTICPEYHBIC BOJIHBI. Y PaBHEHHUE TUIOCKOM BOJIHBL. [ToHATHSA: (ha3a BOJIHBI,
(hpoHT BONHBL, ITMHA BONHEL. [10TOK 3HEprum BOIH

I'mpponunamuka. JlaBnenue sxuakoctu. 3akoH [lackans mis
JKUAJIKOCTEH M ra3oB. J{aBjieHue Ha THO U CTEHKHU COCyAa MPH JACUCTBUU
CHUJIBI TSKECTU. 3aKOH ApXUMea.

VYpaBHeHue Hepa3pbIBHOCTH. Y paBHeHue bepnymm. TpyOka [Tuto-
[Ipangmis. Bonoctpylinbii Hacoc. Popmyna Toppuueu.

MonekynsapHO-KUHETHYECKas
TEOpHs UIeaTbHBIX Ta30B. 3aKOHHI,
OIHCHIBAIOIIVE TIOBEICHIE
WJIeaJIbHBIX Ta30B: 3aKOH boilns-
Mapuorra, I'eii-JIroccaka,
JlaneroHa. YpaBHEHU
Knaitnepona, Menneneena-
Kiaiiniepona. IToctostaHast
Bbonprmana. Yucno Jlommuara.

OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHYECKON TEOPUH HICATBHBIX
rasos.
SBnenust nepeHoca: 1uQQy3usi, TEIIONPOBOIHOCTh, BHYTPEHHEE TPEHHE.

OcHoBBI TEpMOAMHAMUKH. YHCII0 cTeneHel cBOOO bl MOJIEKYJIbI.
3aKOH paBHOMEPHOTO paclpe/ieleHusl SHEPTUH 10 CTENEeHIM CBOOOIbI
Moseky. [lepBoe Havanmo TepmoauHaMuku. Pabora rasa mpu
U3MEHEHMH ero oobema. TennoeMKocTh, ypaBHeHUuEe Maiiepa.

Bs3kocTs (BHyTpeHHEe TpeHue). [luHamuueckas 1 KUHEMaTu4ecKas
BA3KOCTh. HBIOTOHOBCKHE M HEHBIOTOHOBCKHE XKHUAKOCTH. Cuita
BHYTpPEHHET0 TpeHus. MeTobl onpeaeneHus BI3KOCTU: a) METO/L
Crokca; 6) meton Ilyazeitns. Uucno PeitHonbaca. JlamuHapHblit 1
TypOYJICHTHBIN PEXUMBI TEUESHHUS KUAKOCTU

IIpumeneHue nepBoro Havana
TEPMOJAVHAMUKHU K U30IIPOLIECCAM.

Nzoxopusiii potiecc. M3o006apusiii mporecc. M3otepmudeckuit
nporecc. Annabatuueckuit mpouecc (ypaBHenue Ilyaccona).
[onmuTponnslii mpornecc. Kpyrosoit npomuecc (LUK).

O6paTI/IMLIC u H606paTI/IMBIe MpOUCCChI. BTOpOG Ha4aJIO0 TCpPMOJUHAMUKH.
3HTp0HI/I$[, €€ CTaTUCTUYCCKOC TOJIKOBAHUEC U CBA3b C TepMOHHHaMquCKOﬁ
BCPOATHOCTBIO.

TpeTLe Ha4yaJIO TCpPMOIVMHAMUKH. TennoBbie JBHUI'aTCIIN 1 XOJIOAUJIBHBIC
MAalIruHBI. ]_[I/IKJ'I KapHO n €10 K.II.A. JJIs1 HACAaJIBHOI'O I'a3a.
FeOMeTpI/I‘-IeCKaH OIITHKA

Wntepdepennus cpera

Hdudpakums cBera

B3aunMoeicTBie 3/M BOJH € BEMIECTBOM
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[onspuzamnus ceeta

KanroBas npupoaa n3mydeHus
DJeKTpOMarHUTHAs! HHAYKLUS
(ombiTel Dapanest). 3akoH
®dapanes. Buxpesbie TOkH (TOKH
Dyko).

WNHaykTuBHOCTH KOHTYpa. CamonHAyKuus. B3aumuast uHIyKus.
Tparchopmatopsl.

SHGPFI/ISI MAaramMTHOI'O I10JIA.

MaruuTHEIE CBOMICTBA BEIISCTBA.

OcHoBBI Teopun MakcBena Jist
3JEKTPOMArHUTHOTO TIOJSI.
Buxpesoe nosnie. Tok cMeleHus!.
YpaBHenue Makcgeria.

[lepemennsiit Tok. llenu nepeMeHHOTO TOKA C aKTUBHBIM, €MKOCTHBIM U
WHAYKTUBHEIM CONIPOTHBIICHHEM. Pe30HaHC HANPSHIKEHUIA U TOKOB.
O0600meHHbIH 3aKk0H OMa. MOIITHOCTE B TN TIEPEMEHHOTO TOKA.
MexaHuka.

OnemeHTsl KnHeMaTuKu. OOIIKi cilyyail KpUBOJIMHEHHOTO JBUYKEHUS
MarepuanbHON TOUKU. Buibl Mexannueckoro aBmxeHus ten. [lonarus
TeJla OTCYETa, CUCTEMBI OTCYETa, YUCIIA CTEIIEHEH CBOOOIBI.
[IpsimosiiHEHOE TBM)KEHUE MAaTEPUAIBHOM TOUKH.

JIBr>KeHre MaTepuaibHOM TOUKU 1O OKPYKHOCTH. [1yTh. CKOpPOCTS.
VYckopeHnue u ero coctapistomue. JlnHaMuka MaTepuagbHON TOUKH.
Macca. Cuina. 3akonsl HproToHa.

3aKOH U3MEHEHHS KOJMYECTBa
JIBIDKEHUS. 3aKOH COXPaHCHUS
KOoJIn4eCcTBa ABUKCHUA.
[IpunoxeHus B npupoae u
texauke. Pabora, sHEprus,
MOIIHOCTb. 3aKOH COXpPaHEHHUS
sHepruu. JluHamuka
BpAaIIaTEIbHOrO ABHKCHHUS.
MowmenTt cuibl. Pabora Bo
BpamaTeJIbHOM ABHUXCHHUU.
MoOMEHT UHEpLHUH MaTepUAIbHON
TOYKH, TeJla, TOHKOTO
OJTHOPOJIHOTO CTEPKHS, TOJIOTO
OJHOPOAHOTO UIMHIPA, KOJIBLA,
IPSMOYTOJIBHOTO
napauienenunena. Ifpumepst
oIpeaesiCHUs MOMEHTa HHEPLIUU
TeJa AMHAMHYECKHM METOJIOM.

MowmenT HUMITYJIbCA. Kunernueckas QHCPI'UA Bpallaromerocs Teiia.
OcHoBHOE YPAaBHCHUC AMHAMHWKHU BPAIIATCIIbHOT'O ABUKCHUA. 3aKkoH
COXpaHCHHA MOMCHTA MMITYJIbCa

Konebanus. CRoOomHBIC, rTapMOHUYecKHe KoyieOanust. CMeIIeHne, CKOPOCTh,
YCKOpeHue, epruo, (haza konedaHuii, yacToTa. 3aTyXaronme KoixeOaHusl.
[lepuop 3aTyxaromux konebaHmii. Aneproandeckie KoneOaHus.
Brinyxnennsie konebanus. Pezonanc. [lonsTre aBTokoneOaHMi.
Iapmonnueckmii octmnisitop. [pykxuHHbIH, GU3nUecKuii, MaTeMaTHYECKHAN
MAasITHUKH.

Kunernueckas u NMOTCHUIHAJIbHAA SOHEPTIUU KOHC63TCHBHOFO JABHXCHUS.
Hedopmaruu tBepaoro tena. 3akon ['yka. Yopyrue BoiaHbl. BoiHoBbIE
npouecchl. [IpoaoibHbIE U MONEPEYHBIE BOJIHBI. Y PaBHEHUE TIIOCKOU
BOJHEL. [loHsATHS: a3a BONHBI, PPOHT BOJHBI, ATHHA BOJIHBL. [loTOoK
SHEpPruU BOJIH

I'maponunamuka. [{aBienue
JKUIKOCTH. 3akoH [lackaist st
JKHIKOCTEH 1 ra3oB. JlaBiieHue Ha
JTHO ¥l CTEHKH COCY/Ia MpH
JEHCTBUHU CUIIBI TSUKECTH.

3akoH Apxumena. YpaBHEHUE HEPa3phIBHOCTH. Y paBHeHHe bepHyruim.
TpyOxka ITuro-IIpanntisa. BonoctpyiiHblil Hacoc.

®opmyna Toppuyenu.

MosnekynspHO-KHHETHYECKasl TEOPHS UCATbHBIX Ta30B. 3aKOHBI,
ONMCHIBAIOIINE NTOBEJCHUE UICATIbHBIX Ia30B: 3akoH boisa- Mapuotra, ['eil-
JIroccaka, [lanerona. YpasHenus Kiaiinepona, Menaeneesa-Kiaiinepona.
IToctostanas bonprmana. Yucno Jlommunara. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETHYECKOM TeOpHH HIealbHBIX I'a30B.

SBnenus nepenoca: TUQPPy3us, TEIIIONPOBOIHOCT, BHYTPEHHEE
Tpenue. OCHOBBI TEPMOANHAMUKH. YHCIIO cTeneHel cBOOO b1
MOJIEKYJTBI. 3aKOH PAaBHOMEPHOTO PaCIpeIeIICHIUs SHEPTHH T10
CTerneHsM cB0001bI MoJieKyIl. IlepBoe Hauano TepMOJMHAMUKH.
Pa6ora raza npu uzmMeHnenuu ero oobema. TemnoeMKocTb, ypaBHEHUE
Maiiepa.

Bs3kocTh (BHyTpeHHEE TPEHHE).
JluHamuuecKkast 1 KHHeMaTH4IecKast
BS3KOCTH. HpIOTOHOBCKHE 1
HEHBIOTOHOBCKHE XHIKOCTH. Cra
BHYTPEHHETO TPEHHUSI.

Mertoapl onpeneneHus Bsi3kocTu: a) Mmetoa CTokca; 0) MeTo
[Tyazeiins. Yucno Peiinonpaca. JlamuHapHbiil ¥ TypOyJIeHTHBIN
PEXKHUMBI TEUEHUS )KUJIKOCTH

[IpumMeHeHune nepBoro Havyaisa TEPMOAUMHAMHUKH K H30MPOLIECCaM.
WzoxopHslii mponecc. M306apusiii nponecc. M3orepmMuueckuil mporecc.

29




Anmnabatudeckuii mpouecc (ypaBHenue Ilyaccona). [ToautponHslii mporecc.
KpyroBoii mponiecc (1mukin). O6paTtuMble U HeoOpaTHUMbIE TIporiecchl. BTopoe
HA4a1o TePMOJNHAMUKH.

9HTpOHI/I$I, €€ CTATUCTHYCCKOC TOJIKOBAHHUE U CBA3b C
TepMOIIHHaMquCKOfI BCPOATHOCTBIO. TpeTLe Ha4YaJl0 TCPMOANHAMUKHU.
TennoBwie JABHUI'aTCIN U XOJIOAUJIbHBIC MallIUHBbI. HI/IKJ'I KapHo u €ro
K.II.A. JJId UACAJIbHOI'O ra3a.

I'eomeTpuyeckas ontuka

HHaTepdepenmus crera

Jludpakuus cBeta

BzaumMoneiicTBue 3/M BOJIH ¢
BEIIIECTBOM

3/M BOJIH C BELIECTBOM

I xana OLICHUBAaHMUS OTBETOB Ha BOIIPOCHI

IIIkxana orieHBaHUA

Kpurepuu oneHuBanus

O6y‘IaIOIJ_II/II‘/‘IC$[ I‘J'IY6OKO H COACPKATCIIbHO PACKpPBIBACT OTBCT Ha

«OTIU4HO» KaX/IbIii TEOPETUYECKH BOMIPOC, HE JIOMYCTHB OMMOOK. OTBET HOCHT
Pa3BEPHYTHIN M HCUEPIBIBAIOLIUN XapaKTep.

OOyuyaromuiicss B II€JIOM pacKpbhlBa€T TEOPETUUYECKUE BOIPOCHI,

«Xopomo» OJIHAKO OTBET XOTA Obl HAa OJMH W3 HUX HE HOCUT Pa3BEpHYTOr0 U

MCYEPIBIBAIOILEIO XapaKTepa.

«Y IOBIIETBOPUTEIIEHO»

OOy4armuiicss B 1E€JIOM PAacCKPbhIBAET TEOPETUUYECKHE BOMPOCH M
JIOITyCKAeT PsiJi HETOYHOCTEH, ()parMEHTapHO PACKPBIBACT COJCPIKAHHE
TEOPETUYECKUX BOMPOCOB WM WX PACKPBIBAET COJEPKATEIBHO, HO
JIOTTYCKasl 3HAYUTENIbHbIE HETOUHOCTH.

«Hey,[[OBJ'IeTBOpI/ITeJ'IBHO»

O6y‘~IElIOHIHfICfI HC 3HACT OTBCTOB HaA IMOCTABJICHHBLIC TCOPECTHYCCKUC
BOIIPOCHI.

8.2.2. Tembl 1JIl TOKJIAT0B

MexaHuka:

RHBO©oOo~NoO AWM R

Kunemarnka Touku. Moaenu B MexXaHUKE

3akonbl HproTOHA

3aKOH COXpaHEHUsI UMITYJIbCa

PaGoTa, sHEprus, MOITHOCTD.

Kunetnyeckas u noTeHIMaIbHAs SHEPTUS. 3aKOH COXPAHEHUS IHEPTUH.
3aKOH BCEMUPHOTO TSITOTCHUS

Kocmuueckue ckopoctu

MoMmeHT uHepIUH.

YpaBHEHUSI TUHAMUKU BPAIIATEIbHOTO JABUKEHUS TBEPAOTO Tea.
0. Jedopmarus TBeporo tena

1. JlaBicHHE B )KUJIKOCTH

12. VpaBuenue bepuymiu u ero cneAacTBus

13. Ilocrynatel CTO. IIpeobpazoBanust Jlopenia
14. PenaTUBUCTCKUIN 3aKOH CJIOKEHHUSI CKOPOCTEH.
15. HWuTepBas Mexay COOBITUSMMU.
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16. 3akoH B3aUMOCBSI3M MacChl U SHEPTUU
MonexynsapHas Gpu3uKa 1 TEPMOTMHAMHUKA!

1. OCHOBHOE ypaBHEHHUE MOJEKYJISIPHO-KMHETUYECKOW TEOPUM HUJEATHLHOIO
rasa. MonekynsapHO-KMHETHYECKOE TOJKOBAHUE TEPMOJNHAMUYECKOMN
TeMIepaTyphbl.

2. Pacrnipenenenne Makcpemna-bonbiimana

3.  SIBmenwms mepeHoca.

4, TepmoanHaMHUUYeCKUN METOJ, TEPMOIUHAMUYECKUE CUCTEMBI.

S. PaboTa u temnota. [lepBoe Havyano TepMOIUHAMUKH.

6. Kpyroseie npoueccel

7. OHTpPOINHUSI CUCTEMBI, €€ CTAaTUCTHYECKOE TOJKOBAHHUE W CBSA3b C
TEPMOJNHAMHYECKON BEPOSTHOCTHIO.

8. Cuiibl ¥ TOTEHUIHUATIBHAS YHEPTHS MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUSI.

Q. VYpaBuenne wu uzorepMbl Ban-/lep-Banbca. BHyTpeHHsAs sHeprud

peanbHOro rasa.

10. ®a3za u dazosbie nepexoapl. Da3oBbic MUarpaMMbl. TporHAs TOYKA.
11. CsaoiicTa xxkuakocteil. [IoBepXxHOCTHOE HATSKEHHUE.

12. Kpucrammdeckue 1 aMopdHEIE Tea.

DJEKTPUUYECTBO U MAarHETU3M:

1. DIEKTPOCTATHYECKOE TOJIE U €0 CUIIOBAsi XapaKTEPUCTHKA.

2. DKBUINOTEHIMAJIbHBIE TOBEPXHOCTH

3. Tunbr  nudnekTpukoB W ux  nonsgpusauus.  [[oaspu30BaHHOCTS.
HanpsikeHHOCTB TOJISl B AUDIIEKTPUKE.

4.  VYcnoBus Ha TPaHUIIE ABYX JTUAICKTPUKOB

S. CropoHHue  cwibl.  OJJEKTPOABWKYLIas Cuila W HalpsKEHHUE.

CornpoTuBieHHE TPOBOTHUKOB.
6. [TpaBuna Kupxroda.

7. MarsuTHOE T0JI€ B €T0 XapaKTePUCTHKH.
8. [upkysius BeKTopa HHAYKITMH MAarHUTHOTO TTOJISI B BAKyyMe.
9. MarHuTHbI€ MOJIS1 COJICHOUIA U TOPOUIA.

10. PaGorta mo mepeMenieHnIo MPOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM
noJie.

11. MaruuTtHoe noJie B BeuecTse. MarHUTHbIE MOMEHTBI aTOMOB.
12. Bwuabl MarHeTUKOB.

13. 3akon ®apazaes. CaMOUHAYKITHSI.

14. Dneprust MAarHUTHOTO TOJISI.

15. VYpaBHenust MakcBeiia JJisi 3JIEKTPOMAarHuTHOTO TOJIS.

16. BosHOBBIE ypaBHEHHSI.

17. MexaHuueckue 1 dJIEKTPOMArHUTHBIE KOJIeOaHMsl.

18. KBazucranuoHapHbIE TOKH.

19. Vunpyrue BOJHBI.

20. DnexTpOMarHUTHbHIE BOJIHBI.

21. T'eomeTrpuyeckasi ONTHKA.

22. Uurepdepenius crera.

23. Jludpakuus ceera.

31



24. BsaumopnelcTBHE IEKTPOMAarHUTHBIX BOJH C BEIIECTBOM.
25. Tlomsapuzamnms cera.

26. KBaHTOBas mpUpOIan3ITydCHUS.

27. Teopus aroma Bojopoja mo bopy.

28. DnemMeHTHI KBAaHTOBOW MEXaHHKH.

29. DnemeHTH (PU3UKH aTOMOB U MOJICKY L.

30. DneMeHThI KBAaHTOBOM CTATUCTUKU U (PU3UKH TBEPAOTO TEJA.
31. DneMeHTHI GU3UKU aTOMHOIO sJIpa.

32. DneMeHTbl (U3BUKHU IJIEMEHTAPHBIX YaCTHII.

33. ®dusnueckas KapTHHA MUpAa.

NunuBuayanbHble 3aJaHUS:

MexaHuka

[TonsiTHE COCTOSIHUS B KIACCUYECKOW MEXAHUKE. Y PABHCHUS JIBUKCHUS.
JlnHamMuKa MaTepUaIbHOU TOYKHU.

3aKOHBI COXPaHEHUS

Kunemartnka u tuHaMuKa TBEpAOTO TEJIa

Tarorenue. DIE€MEHTBI TEOPUH MOJISL.

MexaHuKa KUJIKOCTEH.

OCHOBBI PENSATUBUCTCKOM MEXAHUKHU

Mexanuveckue KojaeoaHusl.

Yupyrue BOJIHBI.

MOHCKYJI}IpHa}I bu3nKa U TepMOJTUHAMUKA

MonekynsapHo-KuHEeTHYeCKas Teopus ra3oB. CTaTucTudeckas pusuka.
DJIeMEHThl HEPABHOBECHOW TEPMOJUHAMHUKHU.

IIepBoe Hauao TEPMOJIUHAMHUKH.

BTopoe u TpeTbe Hauano TepMOAMHAMUKH.

PeanbHbl€ ra3el ¥ KUIKOCTH.

TBepapie Tena.

BHeKTqueCTBo Y MarHeTus3M

CoNoa~LNE

ook wnE

1. DIIEKTPOCTATHKA B BAKYyME U BEILIECTBE

2.  lTlocTossHHBIN TOK

3. MaruurocraTtvka B BAKyyMe U BEIIECTBE

4. DJIEKTPOMarHuTHasl MHTy KIS

5. YpaBHeHuss Makcsemna Ui QJIEKTPOMAarHUTHOIO IO M IIPUHLMAI
OTHOCUTEIBLHOCTH B JIEKTPOJUHAMUKE

6. BosiHOBBIE ypaBHEHUS

1. WNneanbHblli TApMOHUYECKUNA OCUUAIIIATOP. ['apMOHUMYECKUN OCLUIUIATOP C
norepsiMu. BeiHyxennbie konebanus. Ciaoxenue konedanuid. buenus.

8. [{enu nepeMeHHOTO TOKA.

Q. YpaBHEHHUE M XapaKTEPUCTHKHA BOJH. OJIEKTPOMAarHUTHBIE BOJHBI B

BakyyMe. UuTepdepenius BosiH. CTosiuue BOJIHBI.

Onrtuka. KBanTOBas npupoaa n3iry4eHusl.

AToMHas U siaepHas pu3nka

1. 3aKOHBI FTEOMETPUYECKON ONTUKU. DOPMYyIIa TOHKOM JIMH3BI.

32



2.  Hurepdepenuus cBera OoT ABYX HUCTOYHMKOB. MHTepdepeHius BTOHKUX

IIJICHKAaXx.

3. Hudpakuus cera. Judpakmus Dpenens. Hudpakuus Dpaynrodepa.
JudpakinoHHas pemeTka Kak CIIeKTPaIbHBIN TPHOOoD.

©CoNo Ok~

AToMm

ITornomenue cBera. 3akoH byrepa. Jlucnepcus cBera.

[Tonspu3zanus cBera. 3akoH Maitoca. [[BoitHOE JydenpeaomMieHue.
TemnoBoe uznydenne. Dpdext Komnrona. @otodrddexr.

Atom bopa. [Toctynatel 6opa.CrekTpsl.

CooTtHolenue HeonpeaeneHHoctel. YpaBuenus lpenunrepa.

BOJOpO/Ia B KBaHTOBOM MEXaHUKe. KBanToBBIE

yucia.PEHTTeHOBCKUE CIIEKTPBI.

10. KsanrtoBble cratuctuku boze- DitHmureiina u ®epmu-/lupaka. 3oHHas
TEOpUsI TBEPABIX TEI.

11. DHeprust cBsi3M aTOMHOTrO siApa. fnepHble peakuuu. PaanoakTHBHOE

U3IIy4YCHHE.

12. CoBpemenHas pu3nveckas KapTHHA MUPA.

[HIxana oueHuBaHUuA

IIIxana orieHBaHUA

Kpurepuu oneHuBanus

OOyuatomuiicss MIyOOKO M COAEpXKATEIbHO pPAacKpbIBa€T TEMY

«OTIHYHO» JIOKJIana, He JomycTuB omuOOK. OTBET HOCUT pPa3BEepPHYTHIM H
MCUYEPIBIBAKOIIMN XapaKTeD.

OOyuaromuiicss B IIeJIOM pacKpbIBaeT TeMy IOKJaga, OJHAKO OTBET

«Xopomuo» XOTsI OBl Ha OJIMH M3 HUX HE HOCUT PA3BEPHYTOIO U MCUEPIIBIBAIOIIETO

XapakKTepa.

«Y IOBIETBOPUTEIBLHO»

OOyuaromuiics B 1IEJIOM pacKpbIBaeT TeMy AOKJIAla U JOMYyCKaeT psij
HETOYHOCTEH, (pparMeHTapHO pacKpbhIBAE€T COAEPIKAHUE TEOPETHUYECKHX
BOIIPOCOB MJIM HX PACKPBIBAET COAEPKATENBHO, HO JOIycKas
3HAYUTEJIbHBIE HETOYHOCTH.

«Hey1oBIeTBOPUTEIBHO»

OO6yuaromuiicst He Bia/ieeT BBIOpaHHOU TeMoM

8.2.3. OueHoYHbIE CPEACTBA OCTATOYHBIX 3HAHMII (TECT)

1 kM/4
IMm/c
lem/c
1 xm/c

1H
1 kr
1 kr/mM*c

: 1 JIx

PONMERERRONDERE

Tect
MexaHuka

Yro npuHuMaeTcsd 3a eauHuny ckopocru B CU?

B xakux equHunax uzmepsierca umnyJanc B CU?

3. MarepuajibHasi TOYKA — 3TO...
1. ..Te10, KOTOPOE YCIOBHO MPUHUMAETCS 3a HEMOABUKHOE
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2. ...T€J0, KOTOPOE ABUIKETCS C MOCTOSHHOW CKOPOCTHIO

3. .Teno, pa3MepaMu KOTOPOTO MOXKHO IPEHEOPEUb B TAHHBIX yCIOBUAX
4. ...Teno, HaXoJAIeecs B Ipeaeiax BUANMOCTH
4.Cpenu nepeyncjJeHHbIX HUKe (PU3HYECKUX BEJIUYUH, KAKASA 0JJHA BeJIMYMHA
cKaJsipHas?

l.nepemenieHue
2. CKOPOCTb

3. nyTh
4. yCKOpeHue

5. B TpyOKe, U3 KOTOPOii 0TKA4YaH BO31yX, HA OJTHOI U TOM Ke BHICOTE HAXOASTCS
ApoOMHKA, NPo0Ka M NTHYbe nepo. Kakoe U3 3THX TeJ Mo3Ke BCeX JOCTUTHET JHA
TPYOKH IPU UX CBOOOHOM MAIEHUH C OJJTHOH BBICOTHI.

1.1pobunKa

2.mpoOka

3.0TUYBE EPO

4.BCe TpH Tejna AOCTUTHYT JHA TPYOKH OJTHOBPEMEHHO
6.YTo0 siBJIsieTCHA TPAeKTOPHUEN IBUKEHUST MOJIEKYJIbI BO3yXa?

l.mpsimast

2.1yra OKpY>KHOCTH

3.1yra napaboJsl

4.10mMaHast TMHUA
7. Kak 10/IKHO IBUTaThCS TeJI0, YTOObI MPOMIEHHBbII MYTh ObLJI paBeH MOAYJII0
nepeMeleHusi?

1.mo npsamoii

2.110 OKPY>KHOCTH

3.0 NpsAMOi, HE U3MEHSISI HAIIPABJICHUS ABUKECHHUS
4. 1o KpUBOM JIMHUU
8. TypucT npoues mo ropusoHTaabHomy noJito 400 M cTporo Ha cesep, 3aTeM elle
300 m Ha
BOCTOK. Halure npoiiieHHbIH TYPHUCTOM MYTh.
1.300 m

2.400 m
3.500 m

4.700 m
9 ABTOMOOWIIBb €1eT €O CKOPOCTHIO 60 KM/4, a aBTOOYyC — €0 ckopocThIo 20 M/c.
CpaBHHTE CKOPOCTH 3THX TeJl.
1. y aBTOOYyCa CKOpOCTh OOIBIIIE
2.y aBTOMOOMJISI CKOPOCTh OOJIBIIIE
3. UX CKOPOCTH PaBHBI
4.cpeau OTBETOB HET MPABUIIBHOTO

MoJekyJisspHas GU3NKa U TEPMOJAUHAMUKA:
1. Exmauna repmoguHaMuydeckoii remmneparypsl B CU
a) rpaaycel Llenbcust  6) KenbBunbl  ¢) xoynu n) rpaaycel apenreiita
2. Yemy paBHO 3HaYeHUE NOCTOsIHHOM boabumana?
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a) 1,83*%10% Ix/K 0) 1,38*1072% Jx/kr ¢)8,31*102 JIsx/xr

1) 1,38*%10% JIx/xr e) 1,83*102 JIk/kr x) 8,31 JIxK/Kr
3. Beipasure 50 rpaagycos Lleascus B KeabBuHax
a) 50 K 0) -50 K c) 323K n)-223 K

4.Y kakoro u3 ra3oB (BoI0pO/, YIJIepo/, 30T, KUCJIOPOA) CPeAHAA KBaApaTUYHAas
CKOPOCTH JIBH2KEHUS MOJIEKYJI HAN00/IbIIas?

a) BOAOPOJ 0) yriepon C) a30T 1) KACIIOPOT

5. Ilpu kakoi TemMmeparype JA0JKHO NPEKPATHTHCS ABUKEHHE MOJIEKYJI?

a) 0 rpagycoB Llenbcus 0) -100 rpaxycos Ilenbcus

c) 0K n) — 100 K

e)-273 K ’K) TaKOU TeMIepaTyphl HE CYIIECTBYET

6. Kakasi M3 KOHCTAHT JaeT 3HAYEHUE KOHLEHTPAIUM MOJIEKYJI H1eaJIbHOIr0 ra3a
NPH HOPMAJIbHBIX YCJI0BUSX?

a) moctossHHAas boibpiiMaHa 0) moctosinHas Jlommuara

C) MOCTOSIHHAsE ABOTaJIpo 1) MOJIsIpHAsi Ta30Basi IOCTOSIHHAS

7. Haiigure HeBepHYIO popmy.ry:

a) n=p/(KT) b) T=p/(kn) c)E=3kT/2 d)v=pVI/(RT) e)Bce BepHbIC

8. Kak usmeHuTCsl 1aBjieHUE H1€aJTbLHOT0 ra3a Npyv yBeJn4YeHUN TeMIlepaTypbl
rasa

B 3 pa3a?
a) yBen4uuTcs B 3 paza  0) yBEJIUYUTCS B V3 pasa C) HE UBMEHUTCA
1) YMEHbIIUTCSA B 3 pasa €) YMEHBIIUTCS B V3 pasa

9. Kak u3MeHUTCS JaBJIeHHE UAeaJTBLHOI0 ra3a pyu yBeJM4eHUH CpeaHeil
KBaJPaTHYHOIl CKOPOCTH MOJIEKYJI B 2 pa3a?

a) YBEJIMUUTCS B 2 pa3a 0) yMeHbIIUTCS B 2 pasza C) HE UBMEHUTCA
1) yBenM4uTCs B 4 paza €) YMEHbIIUTCS B 4 pa3za
) yBenmuntes B \ 2 pasa 3) YMEHBIIHTCS B \ 2 pasa.

10. Haiiaure naBieHue H1eaabHOI0 ra3a npu remmneparype 23 rpaayca Leabcus u
KonuenTpanuu 2*10% M3
a)63,51Ia  6)382,31la c) 828 Ila 1) 4986 Ila

DJIEKTPUYECTBO M MATHETHU3M:

1) KakuM#u HOCHTEJISIMH 3J1. 3apsiia CO31aeTcs YJIEKTPHUECKH TOK B MeTa/L1ax?

A. DneKTpoHaMH U TIOJIOKUTEILHBIMU HOHAMM.

b. I10JI0)KUTETBHBIMHA ¥ OTPULIATECIIBHBIMU NOHAMHU.

B. DnexTpoHaMu u JIbIpKaMH.

I'. ITonoXXuTEeTbHBIMU HOHAMH, OTPHUIIATEIbHBIMA HOHAMU U 3JIEKTPOHAMM.

J1. TONBKO dJIEKTpPOHAMU.

2) KakuMu HOCHTEJISIMM 3JI. 3apsiia CO3/AaeTcsl YJIEeKTPHYECKHIl TOK B pacTBOpax
WIH pPaciliaBax 3JeKTPOJIUTOB?

A. DIEKTpOHaAMHU U TOJIOKUTEIbHBIMU NOHAMM.

b. TlonokuTeIbHBIMU U OTPUIIATEILHBIMIA HOHAMH.

B. TlonoxuTeapHBIMA HOHAMH, OTPULIATEIILHBIMU HOHAMH U DJICKTPOHAMU.
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I'. Tonpko 37IEKTpOHAMHU.
J1. DnekTpoHaMu U IbIPKAMHU.

3) 3apsa 500 HKi B HEKOTOPOIi TOUKE ITIEKTPUYECKOT0 MO HMeeT
NOTeHIHAIBLHYIO dJHepruio W=5¢10*/:x. Onpeneaure norenuuan noJs (B) B
3TOH TOUYKeE

A) 10
B) 1

C) 1000
D) 100

4) Kak u3MeHHUTCH eMKOCTh KOHACHCATOPA NMPU YMEHbIIEHUH ero 3apsaa B 2 pa3a?

A) yMeHbIIUTCS B 2 pa3a
B) yBenuuutcs B 2 paza
C) He U3MEeHUTCS

D) yBenuuutcs B 4 paza

5) Hanps:keHue MeKIy ABYMSI TOUKAMH, JIeKAIIHMMH HA OJHOH CHJIOBOW JIMHHH
OJTHOPOTHOT0 3JIEKTPHYECKOro moJjsi paBHo 2 KB, a paccrosnue 10 cm. KakoBa
HANPSIKEHHOCTD 3TOro moJist (kB/m)?

A) 30

B) 20

C) 10

D) 40

6) Kak u3MeHSITCS KHHETHYECKAs M MOTEHIUAIbHAS YHEPTHH M0JI0KHTEIHLHO
3apsisKeHHOM YacTHLbI, €CJIM OHA MO/ AeCTBHEM CHJI MOJISI IEPEXOAUT U3 TOUKH C
00JIbLIIUM MOTEHUHAJOM B TOYKY ¢ MEHBIIUM NMOTEHIUAIOM?

A) ymeHsbIiarcs

B) yBenuuarcs

C) kuHeTHYecKasi — YMEHBIIUTCS, MOTCHIIMAIbHAS — YBEJTUIUTCS

D) kuHeTnyeckasi — yBeJIIMUUTCS, NOTCHIIMATbHAS — YMEHBIIUTCS

7) ExvHnna usmMepeHusi 3apsjaa:
A) Barr

B) Bousbt

C)Kynon

D)Bonbt/™M

8) DuekTpocTarucTHYECKOE 1OJIE 00Pa30BAHO:
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A)IToaBMXHBIMU 3apsiIaMU
b)HenoaBmxHbIMU 3apsiiaMu
C)ITonoxXuTeIbHBIMU 3apsiiaMu
D)OTtpunatensHbiMU 3apsigaMu

9) HanpsizkeHHOCTD YJIEKTpU4ecKoro mojsi uzmepsiercs B: 1) H/Kua; 2) B/m; 3) B; 4)
Jx/Ko; 5) Tx/m.

A)lu?

B)3u4

C) tonbko 1

D)3us

10) Kakas u3 npuBeIeHHBIX HIKe (POPMYJT SIBJIAETCS BbIpasKeHHeM J1JIsi
MOTEHI[HAJIA HEKOTOPOii TOYKH JIEKTPUIECKOTO0 MM0JIsA, CO3TAHHOT0 TOYEYHBIM
3apsAI0M B JHIJIEKTPHKE ¢ IUIJIEKTPUYECKOii MPOHUIIAEMOCTBIO £7

A) ¢1- 92 = Al

B) AU = Eqd

C)o=W/q

D) ¢ = g/(4mneper)

% BEepHBIX pelIeHHi (OTBETOB) [Ikana olleHUBaHUS
85-100 OTJINYHO
70-84 XOPOIIIO
50- 69 YAOBIIETBOPUTENBHO
0-49 HEYJIOBJIETBOPUTEIBHO

TunoBbie TeMbl pedepaToB

CBsi3b DMBHUKH C IPYTUMH HAyKaMu

Bce o yenoBeueckoM O6uomnosne

XapakTeprucTuKa OCHOBHBIX UCTOYHHKOB CBETA
CyurHocTts BHelHero gpotosddexra

Oco0eHHOCTH MHTEPPEPEHIINH CBETA

Maruutsl: cienrduka UxX B3aMMOJACUCTBUS C APYTUMU IPEIMETaAMU
Y CTporCTBO MUKPOCKOTIA

Hp10TOH 1 ero OTKpHITHS B QU3HKE

CkopocTh cBETa: METO/IbI ONPEICIICHHUS.

10 Pezepdopa u ero onbITHI.

11.Teopus ynpyrocrtu.

12.Metozapb! noMy4YeHUs MOTYITPOBOAHUKOBBIX IJIACTHH.

LCoNoOaRrLODE

37




13. [leticTBuE MOJISIPU3ALIMOHHBIX TTPUOOPOB.

14.Tloteps TEIIOBOM U 3IEKTPUUECKON SHEPTUU BO BPEMSI aBTOIEPEBO3OK.
15.PacnipocTpaneHne paguoaKTUBHBIX BOJIH.

16.bammucTudeckas MeXKOHTHHEHTAIbHAS PAKeTa.

17.1Tpuniun AeiCTBUS paIMOAKTUBHBIX JBUTATEIICH.

18.I1posiBieHNE 3aKOHOB CUJIBI TPEHUS B TTIOBCEAHEBHOM KM3HU YEIIOBEKA.
19.MakcBesu u ero 3JIeKTpOMarHiuTHas TEOPHsl.

20.CyniHoCTh ¥ 3Ha4YCHHE TEPMOOOPaAOOTKHU.

21.XapakTepucTuka TOPCUOHHBIX MOJIEH U TEXHOJIOTHA.

22.Crioco0bl yMATYEHUS BOJIBI.

23.2JIeKTpOMarHuTHBIE BOJHBI U 3JIEKTPOMArHUTHOE U3TyUYEHUE.

24 I1puHuun AeiCTBUSA aKKyMYJIATOPOB.

25.11lapoBast MOJTHUS — YHUKAJIBHOE IPUPOJTHOE SIBIICHUE.
26.JKCTIepuMEHTAIbHOE HCCIIE0BAaHNE DJIEKTPOMAarHUTHON MHIYKIIUH.
27 . OYHKIIMOHUPOBAHUE DJIEKTPOCTAHIIUH.

28.I1peobpazoBaHnii YPHEPTHIA.

29./cronp30BaHNE ICKTPOIHEPTHH.

30.5nepHast sHEpreTHKA.

31./leficTBHE ONTHYCCKUX TIPUOOPOB.

32.0T BOJSHBIX KOJIEC 70 TypOUH.

33.3nayenue ’xcrepumenToB Hukomnst Tecbl.

34.ConHIle KaKk HCTOYHUK YHEPTUH.

35.YnpTpa3ByK U BO3MOKHOCTH €TI0 TPUMEHEHUSI.

36.IIpencraBnenue KapTUHBI MUPA C TOUYKH 3PCHUS (PUBHUKH.
37.5BneHue paxyru ¢ TOYKU 3peHUs (PU3HUKHU.

38.DHeprust BOJHBIX HCTOYHUKOB.

39.Buibl HICTOYHHUKOB NCKYCCTBEHHOTO OCBEIICHHUS.

40.13yvenne GU3NKHU C TOMOIIHI0 KOMITBIOTEPHBIX TEXHOJIOTHH.

Ixana oueHNBaHUA

[ITxana orieHMBaHUA

Kputepun oneHuBaHus

«OTInyHO»

OOyuatomuiics TiayOOKO U COAEP)KATENIbHO  PacKpbhlBaeT TeMy
CaMOCTOSITENIbHOM paboThl, He J0MycTUB OMMOOK. OTBET HOCUT
pa3BEpPHYTHIN U NCUEPIBIBAIOIINN XapaKTep.

«Xopomio»

OOyuaromuiicst B 1IeJIOM PacKpbIBaeT TEMY CaMOCTOSTEIbHON padoThl,
OJIHAKO OTBET XOTs OBl HA OJMH M3 HUX HE HOCHT Pa3BEPHYTOrO0 M
HCYEPIBIBAIOIIETO XapaKTepa.

«YILOBJ'ICTBOPI/ITCJILHO»

OOyuaromuiics B 1IEJIOM PacKpbIBaeT TEMY CAMOCTOSTENIbHON pabOThI U
JIOTTYCKAEeT psiZi HETOUYHOCTEN, parMeHTapHO PACKPBIBAET COJEpKaHUE
TEOPETUYECKUX BONPOCOB WJIM HMX PACKPBIBAET COJEPIKATENbHO, HO
JIOTTYCKasl 3HAYUTEJIbHbIE HETOUHOCTH.

((HGy,HOBJ'IGTBOpI/ITeJ'ILHO»

OOyuarommiicss HE BJaJieeT BHIOPAaHHOW TEMON CaMOCTOSTEIBHOMN
paboThI
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33[[3‘11’[ I KOMIIBIOTEPHOT0 MOACINPOBaAHUA (l)l/ISI/I‘IeCKI/IX 3agav

1. JIBa TOYEUHBIX 3apsia, HaXOASACh B Maclie Ha pacCTOsSHUM Il apyr oT apyra,
B3aMMOJICHCTBYIOT C HEKOTOpoM cwion. Ha kakoMm paccTosiHuu 2, HyKHO ITOMECTUTH
ATH 3apsAlbl, 4TOOBI MONYYUTh Ty XK€ CuiIy B3auMoaenctBua? CrporpaMMHUpOBaTh
rpaduKk 3aBUCMMOCTH CUJIbl F B3auMMOAEHCTBHS MEXIy TOYEUHBIMH 3apsiiaMd OT

paccTossHus I.

2. JIBa TOYEYHBIX 3apsia, HaXOACh B Maciie Ha pacCTOsHUM Il apyr or apyra,
B3aMMO/JICHCTBYIOT C HEKOTOpOM cwion. Ha kakoMm paccTosiHuu 2, HyKHO ITOMECTHUTH
3TH 3apsAlbl, 4TOOBI MONYYUTh Ty XK€ CWiIy B3aumopenctBua? CrporpaMMHUpOBaTh
rpa@uK 3aBUCHUMOCTM CUJbl F B3aMMOAEHCTBUS MEXIy TOUYEYHBIMH 3apsgaMy OT

paccTosHuUA I.

3. CnporpaMmmupoBaTh rpaduku 3aBUCUMOCTU dHEPTruu WHll 31eKTpOCTaTUYECKOro
B3aUMOJICHCTBUSL JIByX TOUEUYHBIX 3apA0B OT PACCTOSIHUS MEXAy HUMU 2 <71 <
10 cMm . 3apsaasl BBOASTCS C KiIaBUATyphl. ['paduiku mOCTpOUTH IS OJJHOMMEHHBIX

3apAa0B U Pa3HOMMCHHBIX 3apsA10B.

4, JIBa 1mapuka OJIMHAKOBBIX paadyca M Macchl (BOAMTCS C KJIaBUATYpHI)
MOJIBEILICHbl Ha HUTIX OJUWHAKOBOM miuHBI | = 20 cM Tak, YTO MX MOBEPXHOCTH
conpukacatorca. Ilocne coobmenus mapukam 3apsana q0 (BBoaurtcs ¢ kinaBUatypsl B
MKKJ) OTTONKHYJIMCH APYr OT Apyra U pa3ouuiuck Ha yroua 2a. CrnporpaMMupoBaTh

OTKJIOHCHHUC 3apsA10B.

S. Haiitn mIoTHOCTP p MaTepuana IIApUKOB 3aJayd, €CIM HM3BECTHO, YTO MNPH
MOTPY>KEHUH 3TUX IIAPUKOB B KEPOCUH YI'OJI PACXOKICHHUSI HUTEH CTal PaBHBIM 20K =

54°. CnporpaMMupoBaTh OTKIIOHEHUE 3apsi0B.

6. JIBa 3apsHKEHHBIX IIapuKa OJMHAKOBBIX PAIMyCca U MAcChl MOJIBEIIEHBI HA HUTSIX
OJIMHAKOBOW JUIMHBI U ONYIIEHBI B KUJKUWA TUSJICKTPUK, IUIOTHOCTh KOTOPOTO paBHA p
U JIUDJIEKTpUYECKasl MPOHHUIIAEMOCTh paBHa & KakoBa momkHa OBITH MIIOTHOCTH PO
Marepualia MapuKoOB, YTOOBI YIJIbI PACXOXKJCHHUS HUTEH B BO3JyXE U B JIUDJICKTPHUKE

ObLTH OofHAKOBBIMU? CTIIPOTPaMMHUPOBATH OTKIIOHEHHE 3aPSI0B.
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7. Jlaercs BepTUKaidbHas 3apsHKEHHAs OCCKOHEUHasl IIIOCKOCTh C MOBEPXHOCTHOU
IIOTHOCTHIO 3apsina 6 = 40 MkKi/M2 1 0JHOMMEHHO 3apsKEHHBIN IapUK C MAcCOW m
= 1 r u 3apsaom q = 1 HKn. Kakoit yros o ¢ miockocTsio o0Opa3yeT HUThb, Ha KOTOPOH

BucuT mapuk? CriporpaMMUpoBaTh OTKJIIOHEHHUE 3apsi/ia.

8. CMopnenupoBaTh Ha OJHOM rpaduKe KpHUBBIE 3aBUCUMOCTH HaNpssKeHHOCTH E
AIEKTPUYECKOTO MOJIA OT PAacCTOSAHMA T B HHTepBaie 1 <r < 5 cMm uepe3 Kaxablid | cm,
ecyu moJjie 00pa3oBaHoO: a) ToueyHbIM 3apsaaoM q = 33,3 uKi; 0) 6eckoHeuHO NITMHHON
3apsHKEHHON HHUTHIO C JTMHEHHOW TIIOTHOCTRIO 3apsina T = 1,67 mxKi/Mm, B) OeCKOHEUHO

MPOTSKEHHOM TJIOCKOCTBIO C MOBEPXHOCTHOM IJIOTHOCTHIO 3apsana 6 = 25 MxKi/M2.

9. Menubiii map paguycom R = 0,5 cm nomemien B Macio. [InmoTHocTs Macna p =
0,8+103 xr/m3. Haiitu 3apsan q mapa, €ciavd B OAHOPOJHOM 3JIEKTPUYECKOM TOJIe IIap
OKa3aJICsl B3BEILIECHHBIM B Macie. DIEKTPUUYECKOE MOJIE HAIIPABIEHO BEPTUKAIBHO BBEPX
U ero HarpsbkeHHOCTh E = 3,6 MB/M. CmonenupoBaTh JBH)KEHHE IIapa Ha TUIaBaHUE,
BCIUIBIBAHUE M MOTPYKEHUE, B 3aBUCUMOCTH OT paauycoM R, TmIoTHOCTH Macna p u

HaIIPAKCHHOCTH E.

10. Menansiii map paauycomM R = 0,5 cM nmomenien B macio. [InoTHOCTS Macna p =
0,8+103 xr/m3. Haiitu 3apsan q 1mapa, €ciaud B OAHOPOIHOM D3JICKTPUYECKOM TOJIE IIap
OKa3aJjiCsl B3BEIICHHBIM B Macje. DIEKTPUUECKOE MOJIe HAIPABIEHO BEPTUKAIBLHO BBEPX
u ero HampsikeHHocTh E = 3,6 MB/M. CMoaenupoBaTh ABM)KEHUE 1Iapa Ha IJIaBaHHUE,
BCIUIBIBAHUE W TOTPYKEHUE, B 3aBUCUMOCTH OT paauycoM R, TIoTHOCTH Macna p u

HanpsHKEeHHOCTH E.

11. B mJIOCKOM TOpPU30HTAJIBLHO PACIOJIOKEHHOM KOHJIEHCATOpe 3apshKeHHAs
KarnejabKa pTYTH HAaXOJUTCS B PABHOBECUU IPHU HANPSIKEHHOCTH 3IEKTPUUYECKOTO TOJIS
E = 60 xB/M. 3apsig karum q = 2,4-10—9 K. Haiitu paguyc R xammu. CmonenupoBath
JBIDKCHUE KamledbKu BHYTPH KOHJAEHCATOpa, B 3aBUCUMOCTH OT paauycoMm R wu

HanpsKeHHOCTH E (BBOASTCSA ¢ KIaBUATYPHI).

12. Ilapuk maccoit m = 40 Mr, UMEIOMUNA MONOKUTEIbHBIA 3apsan q = 1 #K,
JIBIKETCS cO cKopocThio vV = 10 cm/c. Ha kakoe paccTosiHue r MOXKET MPUOTUZUTHCS
apuK K MOJOXKHUTeNIbHOMY ToueuHomy 3apany 0 = 1,33 uKn? CwmonenupoBath

IBUKCHHUE.
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13. Jlo Kakoro pacCTOSIHUS I MOTYT COJMM3UTHCS JABa JIEKTPOHA, €CIM OHU JIBIKYTCS
HABCTpedy APYT APYry C OTHOCHUTENBbHOH ckopocThio vO = 10° m/c? Cmonenuposars

JIBIDKEHUE.

14.  Jlo xakoro paccTostHUSI r MOTYT COJIM3UTHCA ABA 3JEKTPOHA, €CIU OHU JIBHXKYTCSA
HABCTpedy APYT APYry C OTHOCUTEIBbHOH ckopocThio vO = 10° m/c? Cmonenuposats

JIBIDKEHUE.

15. TIpoTtoH (sapo atoma BOJOpOJA) ABMXKETCA co ckopocThio V= 7,7-108 m/c. Ha
Kako€ HauMMEHBIIIEE pACCTOSHUE I MOXKET MNPUOIU3UTBCA MPOTOH K SAApY aToMa
AMIOMHUHUA? 3apsn sapa aToMa allOMHUHUSA = Ze, 1€ Z — MOPSAIKOBBIM HOMEp aTtoMa
B Tabnuie MeHeneeBa u € — 3apsii IPOTOHA, PABHBIN 110 MOJYJIIO 3apsAy JIEKTPOHA.
Maccy mpoToHa cuuTarh paBHOW Macce aroma Bojxopona. IIpotoH m sapo aroma
AIIOMUHHUA CUUTATh TOYEYHBIMH 3apsaamMu. BiMsHHEM 3IEKTPOHHON 00OJOYKH aToma

AJIIOMHUHUA HpeHe6peqL. CMOI[GJ]I/IpOBaTB JABHKXCHHUC.

16. Ilpm OomOapaupoBKe HEMOABIXKHOTO  SiApa  HATpUA o-4acTULIEH  CHIIa
OTTaJKUBaHUSI MeXAy HuUMHU aocturia 3HayeHus F = 140 H. Ha kakoe HauMmeHbliee
paccrosHue r OpubIM3WIach o-dyactuna K osjapy aroma  Hatpusa?  Kakyro
CKOPOCTb V UMeNa a-yactuua? BrusHueM 53JeKTpOHHOM 000J0YKM aTomMa HaTpus

npeHebpeyb. CMOEMpPOBaThH JBUKEHUE.

17. Iap pagmycom R = 1 cm, umerommii 3apsig q = 40 aKn, nmomemien B Maco.
[Toctpouts rpaduk 3aBucumoctu U = f (L) mans Touek mosisi, pacmoJIOAKEHHBIX OT

MMOBEPXHOCTH 11apa Ha paccTostHusAX L, paBHbIX 1,2, 3,4 1 5 cm.

18. Ilnmockuii KOHIEHCATOpP MOXHO TIPUMECHHTh B KAadeCTBE UYBCTBHTEIBHBIX
MUKpPOBECOB. B MJIOCKOM rOpH30HTAIIBHO PAcHoOJIO)KEHHOM KOHJIEHCATOPE, PACCTOSTHUE
MEXy mactTuHaMu kotoporo d = 3,84 MM, HAXOAUTCS 3apsHKEHHAS YACTHUIIA C 3apsIOM
q = L,44-10-9 Kun. Jlng Toro 4ToObl 4HacTHIla HAXOJWJIacCh B PaBHOBECUHM, MEXIY
MJIaCTUHAMU KOHJIEHCATOpa HY>KHO OBUIO IPHJIOKHUTH pa3HOCTh nmoTeHnuanoB U = 40 B.

Haiitn Mmaccy m yactuuel. CMOIETMPOBATh IBHXKEHHUE.

19. B mIockKoM TOpU30HTANBHO PACHOI0KEHHOM KOHICHCATOPE, PACCTOSHHE MEXKIY
ractTiHamMu kotoporo d = 1 cM, HaXxomWTCS 3apsDKEHHasl Kamelnbka Maccol m =

5:-10—11 r. B oTcyTcTBHE 3JEKTPUUYECKOTO TOJS KanelbKka BCIECACTBUE COMPOTUBIICHUS
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BO3JyXa IIQJaeT C HEKOTOPOM MOCTOSHHOM CKOpOCThIO. Eciam K macTuHam
KOHJIEHCATOpa MpUIIoKEHa pa3HocTh nmoreHuuanoB U = 600 B, To kanenapka magaer

BJIBO€ MejuieHHee. Haiitu 3apsin q kanenbku. CMOIETUpOBaTh IBHKECHHE.

Mexay nByMsi BEpTUKAIbHBIMU IUJTACTUHAMHM HAa OJIMHAKOBOM PAaCCTOSIHUU OT HHUX
najaeT NbUIMHKA. BenencTBre conpoTuBiieHNs BO3AyXa MbUIMHKA MAJa€T C MOCTOSTHHOM
ckopocThio v1 = 2 cm/c. Uepe3 kakoe BpeMs t MOCie Mo/Iayu Ha TUIACTUHBI Pa3HOCTH
norernanoB U = 3 kB nbumHKa gocturHeT onHoM u3 miuactuH? Kakoe paccrosiHue |
[0 BEPTHUKAJIU MBUIMHKA MPOJETUT 10 MONaJaHus Ha miaactuHy? PaccrosiHue mMexmy
mnactuHamu d = 2 cm, macca neumHKA m = 2:10-9 1, ee 3apsan q = 6,5-10—17 Ku.

CMOIIGJII/IpOBaTB JABHKCHHC.

20. Mexnay nByMsl BepTHKAJIbLHBIMH TJIACTHHAMH HA OJIMHAKOBOM PACCTOSTHUH OT HUX
najgaetr nbUlMHKA. Yepe3 kakoe BpeMs t Mocie MoJauyd Ha IUIACTUHBI Pa3HOCTH
notennnaioB U = 3 kB npummHKa 1octurHeT ogHou u3 miactuH? Kakoe paccrosiaue |
[0 BEPTHUKAJIW MBUIMHKA MPOJETUT JI0 TMOMaJaHusl Ha IJacTUHY? PaccrosHue Mexmy
maactuHamu d = 2 cMm, macca neumHKA m = 2-10-9 1, ee 3apsan q = 6,5-10—17 K.

CmopenupoBaTh ABUKECHUE.

21. B miockoM ropu3OHTaIBLHO PACIIOIOKEHHOM KOHIEHCATOPE, PACCTOSHHUE MEXKITY
wiactTuHaMu  kotoporod= 1 c¢M, HaXOAWUTCS 3apsDKEHHas Kamelbka Macia. B
OTCYTCTBHE 3JICKTPUICCKOTO TOJIS KamlelbKa MajaceT ¢ MOCTOSHHON CKOpocThio V1 = 0,11
MM/c. Eciin Ha miactuHbl mojaTh pasHocTh mnoteHimaioB U= 150 B, To kamenbka
majgaeT co ckopocthio Vo = 0,43 mwm/c. Haiitu paauyc r kaneiabku u ee 3apsf (.
JluHaMuueckas BA3KOCTh Bozayxan = 1,82:107°Ila‘c; IUIOTHOCTH Macia OOJIbIIE
IUIOTHOCTH Ia3a, B KOTOPOM mnajaeT Kamenbka Ha Ap = 0,9-10° kr/m3. CmonenupoBarh

JIBIDKEHUE.

22.  Mexay IByMs BEpTHKAJIbHBIMHU IJIACTHHAMH, HAXOASIIUMUCSA HA paccTossHuu d =
| cMm apyr oT Apyra, HA HUTH BUCHUT 3apsOKEHHBIN Oy3WHOBBIN mapuk maccoit m = 0,1 .
ITocne momaun Ha TUIAaCTUHBI pasHOCTH moTeHnuaioB U= 1 kB HuTh ¢ mapukom

OTKJIOHWJIACh Ha yroia a = 10°. Halitu 3apsan ( mapuka. CMOAEIMpoBaTh OTKIIOHEHUE.

23.  MbputbHBINA My3bIph C 3apsgoM q = 222 nKn HaxoauTcss B paBHOBECHUU B TOJIE

IINIIOCKOTO  TOPHU30OHTAJIBHO  PACIIOJOXKXCHHOI'O  KOHJACHCATOpA. Haititu Pa3HOCTb
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noteHuano U Mexay MJIacCTUHAMU KOHAEHcaTopa, eciu Macca my3bipst m = 0,01 r u

PacCTOAHUC MCIKAY IINIaCTUHAMHA d=5cm. CMO,ZIGJII/IpOBaTB JABHIKCHHC.

24. DIEeKTpOH B OIHOPOJHOM DJJICKTPHUUECKOM TIOJIE TIONydYaeT YCKOpPEHHUE a =
10'2 m/c?. HaliTu HanpsKEHHOCTH £ JIEKTPUYECKOro MO, CKOPOCTh V, KOTOPYIO
NOJIy4UT DJIEKTpOH 3a Bpemsit= 1 MKc cBoero JABWXKEHUs, padboTy A cui
ANEKTPUUYECKOTO MOJI 32 ATO BpeMsl U Pa3HOCTh MOTEHIUaNoB U, MpoiiicHHYI0 TpHU

9TOM J3JICKTPOHOM. HauvanpHas CKOPOCTB JJICKTpPOHA Vg = 0. CMO,ZIGHI/IpOBaTI) JABHIKCHHC.

25. DIEeKTpOH JIETUT OT OJHOW IUIACTHUHBI IUIOCKOTO KOHJAEHcaTtopa A0 JPYroi.
PasHocTte noreHnmanos mexay miactuHamu U = 3 kB; paccTosHrE MEXy TUIACTUHAMHU
d = 5 mm. Haittu cuny F, nelicTByroliyto Ha 3JEKTPOH, YCKOPEHHE a AJIEKTPOHA,
CKOpOCTB V, C KOTOPOH JJIEKTPOH NPUXOJUT KO BTOPOM IUIACTHHE, W MTOBEPXHOCTHYIO

INIOTHOCTD 3aps/ia 6 Ha IIaCTUHAxX. CMOI[CJ'H/II)OBaTB JABHMOKCHHUC.

26. DIJEeKTpOH C HEKOTOpON HayaldbHOM CKOPOCTBIO Vo BIIETa€T B  IUJIOCKUH
TOPU30HTAJIBHO PACHOJIOKEHHBIM KOHJIEHCATOpP MapajuIebHO IUIACTUHAM Ha PaBHOM
pPacCTOSIHUM OT HUX. Pa3HOCTh MOTEHIMAIOB MEXIYy IUIacCTUHaMHM KoHaeHcaTtopa U =
300 B; paccrosHue Mexnay muiactuHamu d = 2 cm; amuHa KoHuaeHcaropa |l = 10 cwm.
KakoBa noimkHa ObITh TIpe/iesibHasi HauallbHasi CKOPOCTH Vo AJIEKTPOHA, YTOOBI DJIEKTPOH
HE BbUIETEN U3 KOHJeHcaTtopa? PemnTs 3Ty ke 3a1auy s a-4yacTulibl. CMOAEINpPOBATH

JIBIDKEHUE.

27. DJEKTpOH C HEKOTOPOW CKOPOCTHIO BIIETAET B IUIOCKHA TOPH3OHTAIHHO
PACIIOJIOKEHHBIM KOHACHCATOP MApAJJIEIbHO IUIACTUHAM HAa PABHOM PACCTOSHUM OT
Hux. Hampsbxkennocts monst B konaeHcatope E = 100 B/M; paccrosHue wmexmy
mwiactuiamMu d = 4 cM. Yepe3 kakoe BpeMs t mocie TOro, Kak 3JEKTPOH BJETEN B
KOHJIEHCATOp, OH NoNajaeT Ha OAHYy W3 IacTuH? Ha kakom paccTossiHuM s OT Haydaja
KOHJIEHCATOpa DJJIEKTPOH TIIONAAeT Ha IUIACTUHY, €CIIM OH YCKOPEH PAa3HOCTBIO

noreHuanoB U = 60 B? CmoaenupoBath ABHKECHUE.

28. DIEKTpOH BJETaeT B IUIOCKHHA TOPU30HTAJIBLHO PACIIOJIOKCHHBIM KOHJIICHCATOP
NapajuleNbHO MIACTHHAM CO CKOPOCTHIO Vo = 9108 m/c. Pa3HOCTBh MOTEHIMANIOB MEKITY
mwiactudamu U = 100 B; paccrostane mexay mnactudamu d = 1 cm. Haiitu monHoe a,

HOPMAJIBHOE &y U TAHTE€HIIMAJIBHOE 8, YCKOPEHUS JIEKTpoHA uepe3 BpeMs t = 10 ¢ nmocie
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HavaJjia €T0 ABUKCHUA B KOHJACHCATOPC. CMOI[GJIHpOBaTB JABHIKCHHUC.

29. 1IpoTOH " 0-4acTWIa, ABUTAACH C OJUHAKOBBIMH CKOPOCTSIMH, BJICTAIOT B
MJIOCKUI KOHJIEHCATOp MapajiebHO IlacTuHaM. Bo CKOIBKO pa3 OTKIOHEHHE
MpOTOHA TOJEM  KOHAeHcatopa Oyaer  OoJblie  OTKJIOHEHUS  O-HYaCTHI[bI?

CMOI[CJII/IpOBaTB JABHKCHHC.

30. HpOTOH " o-Jyactuaa, JABUTasCb € OJWMHAKOBBIMH CKOPOCTSAMH, BJICTAIOT B
TLIOCKUM KOHACHCATOP IapaJUICIIbHO INNIACTHHAM. Bo ckonbko pa3 OTKIOHCHHUC
ITPOTOHA ITIOJICM KOHICHCATOpa 6y,ZI€T 0obIIe OTKJIOHCHMUS (X-‘IaCTI/IHBI?

CmopenupoBath IBUKECHUE.

31. IlpoToH u a-yacTHIla, YCKOPEHHBIE OJTHOM M TOW >K€ Pa3HOCTBHIO MOTEHIIMAJIOB,
BJIETAIOT B IUIOCKMMA KOHAEHCATOP MapajlielbHO IIacTMHaM. Bo Ckoibko pa3
OTKJIOHEHHE MPOTOHA MOJIEM KOHJEHcaTopa OyaeT OOoJjblle OTKIOHEHHS O-4aCTHUILIbI?

CMOIIGJII/IpOBaTB JABHKCHHC.

32. DNeKTpOH BIETaeT B IUIOCKUN TOPH3OHTAJIHHO PACTOJIOKEHHBIH KOHIACHCATOP
HapajulelbHO €ro IUIACTUHAM CO CKOpOCThIO Vo = 107 m/c. HampsokeHHOCTh mons B
koHaeHcarope E= 10 kB/m; mmmna konaencatopal= 5 cm. Halitu moayns wu
HAallpaBJICHUE CKOPOCTH V DJIEKTPOHA ITIPH BBUIETE €ro M3 KOHAEHCATOpA.

CmopenupoBath ABUKEHUE.

33. JIBa mapuka oaMHAKOBBIX paguyca R =1 cm u Maccel m = 40 Mr moiBeIIeHbI Ha
HUTSIX OJIMHAKOBOM JIJTMHBI TaK, YTO UX MOBEPXHOCTU corpukacaroTcs. Korna mapuku
3apsIAVII, HUTU Pa30lUIMCh HA HEKOTOPBIM YroJl M CUJa HATSHKEHUS HUTEH cralia
paBHOU T = 490 mxH. Halitn noreHuman ¢ 3apspKEHHBIX IIAPUKOB, €CJIA U3BECTHO, YTO
paccTosiHUE OT LIEHTPa KaKJI0ro Iapuka a0 Touku nojseca | = 10 cm. CmoaenupoBaTh

NIBIDKEHUE.

34. paHa 3aBUCUMOCTH MMOJe3HOI MomHocTy P ot Toka I B nemnu.

[}

P B
|

I |1 (23 |4]5
E, Br|0]1l.8 3. [5

| | | € | 7 g
Z24.2 4.8 |

| & |
1.8(4.2(3.21.
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NOCTPOUTH TpauK 3aBUCMMOCTH OT BHEIIHErOo COMPOTHBIEHHUA R menu: K.ILI. 1
AJIEMEHTA, MOJIHOM MOIIHOCTU Po M mone3Ho MomHocTH P. KpuBbie NMOCTPOUTH B

mporpamMme Jyisl 3Ha4€HUW BHENIHETro compoTuBieHus R, pasuwix: 0, I, 2r, 3r, 4r u 5r,
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rje I — BHYTPEHHEE CONPOTUBIICHUE DIIEMEHTA.

35. DnemeHT ¢ 3. . c. E =2 B H BHyTpeHHUM cornpoTuBieHrem r = 0,5 Om 3aMKHYT
Ha BHelIHee compotuBieHue R. B mporpamme mocTtpouTh rpaduk 3aBUCUMOCTH OT
conporusieHus R: Toka [ B nenu, nagenus norennuana U Bo BHEIIHEN LENH, TTOJIE3HON
moutHocTH P u nonmuoi mMomHoctu PO. Conpotusnienue R B34th B npeaenax 0 < R <4

Owm, uepes kaxasie 0,5 Om.

36. DuekTpuyeckuii yaiiHMK, cofepxkaiuii 0oseM V = 600 cm® Boasl mpu to= 9 °C,
3a0bUTM BBIKITIOUNTH. CONpoTUBIIEHHWE HarpeBarens yaiiHuka R = 16 Om. Onpenenutb
MPOTPAMMHBIM CITOCOOOM BpEMS 7 IOCTIE BKJIIOUECHHS BOJAa B YaWMHUKE BBIKUITUT?

Hampsixenue B cetu U = 120 B, k... HarpeBatens 1 = 60%.

37. IIporpaMMHBIM CIIOCOOOM HAWTH HAMpPsKEHHOCTh H MarHUTHOrO TOJNS Ha OCH
KpYTOBOI'O KOHTYpa Ha PacCTOSHHM & = 3 CM OT €ro Iockoctu. Pagnyc kontypa R = 4

CM, TOK B KOHTYype | =2 A.

38. IIporpaMMHBIM cIOCOOOM HAWTH pacipeneicHre HanpsHKEHHOCTH H MarHUTHOTO
1oJisl BAOJb OCH KpyroBoro Butka guamerpom D = 10 cM, nmo koropoMy Teder Tok | =
10 A. CocraButh Tabnuiy 3HaueHuit Hu moctpoutrh rpadux s 3HAYCHUU X B

natepBatie 0 < X < 10 cm yepes Kaxbie 2 CM.

39. DNeKTpOH, YCKOPEHHBI Pa3HOCTHIO TOTCHIIMAJIOB U=IxB  pperaer B

OJHOPOJHOE€  MAarHUTHOE II0Jie, HANpaBJIIEHUE  KOTOPOrO  IMEPHEHIUKYISIPHO

HAIIpaBJICHUIO  €ro  JBWKEHUSA.  MHAYKIMS  MAarHUTHOTO  IIOJIA B=L19 uTz

Haiitu R panuyc  OKpyX’HOCTH, TIO KOTOPOMY JBHXETCS  JJIEKTPOH, 1 Mepuoj
oOpallleHus 3JIEKTPOHAa U MOMEHT uMIyJbca M snekrpoHa. CMOAeTupOBaTh ABMKEHUE.

40. DnexkTpoH BIETaeT B OJHOPOJAHOE MarHUTHOE II0JIe, HAMpaBJICHHE KOTOPOIo
IEPIEHIUKYIISPHO K HAIPABIEHUIO ero aBrkeHus. CkopocTs snekrpona vV = 4-107 m/c.
Nunykiuss  MarHutHoro  modisi B = 1 mTn. HaWtm  TaHreHImaiabHOE a; U

HOPMAJIBHOE &5 YCKOPEHUSI JIEKTPOHA B MArHUTHOM MoJie. CMOJEUPOBATh JBH)KEHUE.

41. MarautHoe Tmoje, UWHAYKOUs Kotoporo B= 0,5 wmTn, HanpaBieHo
NEPIEHIUKYISIPHO K AJIEKTPUUYECKOMY IIOJII0, HAIPSHKEHHOCTh KoToporo E= 1 kB/m.

Hy‘IOK OJICKTPOHOB BJICTACT B OJICKTPOMArHuTHOC I10JIE, IMpuiucMm
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CKOPOCTB V 3JIEKTPOHOB MEPIEHAUKYJIIPHA K MIIOCKOCTH, B KOTOPOU JIE)KAT BEKTOPBI E
u B. HaliTi cKopoCTb 3JI€KTPOHOB V, €CJIU MPU OJHOBPEMEHHOM JICCTBUU 000MX MOJIeH
MyYOK AJICKTPOHOB HE HMCTBITHIBACT OTKIOHeHUs. Kakum Oynmet pamuyc R TpaekTopuun
IBWKEHUS DJIEKTPOHOB IMPU YCIOBUM BKJIIOUEHHS OJHOIO MArHUTHOTO TOJS WIIA

AJICKTPUICCKOTI'O 11oJist? CMOI[CJ'II/IPOB&TB JABUOKCHHUC.

42. DnexkTpoH, YCKOPEHHBIH pa3HOCThIO moTeHimanoB U=6 kB, BieraeT B
OJIHOPOJHOE€ MATHUTHOE MOJE MOoJ YoM 0=30° K HalpaBJICHUIO IOJIA U ABUKETCS IO
BUHTOBOM Tpaekropuu. MHayknus marautHoro noist B = 13 mTn. Hantu paguyc R n

mar h BUHTOBOM Tpaekropuu. CMOAEINPOBATh IBUKECHHE.

43. B ogHOpOAHOM MarHUTHOM ToJie, MHAYKIHS kotoporo B = 0,1 Tn, Bpamaercs
kaTymka, cocrosimas u3 N = 200 BuTkoB. OCh BpallleHUs KaTyIIKA NEPICHINKYIISIPHA K
€€ OCH M K HallpaBJICHUI0 MarHUTHOTO mojisi. YactoTa BpaiieHus: KaTymku n = 5 c-1;
mronaap nomnepeyoro ceueHuss S = 0,01 m2. Och BpallleHus1 NEPIEHAUKYIISIPHA K OCH

KAaTYLIKU U HarpasjieHuto [I[porpaMMHbBIM cIOCOOOM MOCTPOUTH FpAPUK.

44, DnexTpuyeckas JIaMIIO4yKa, COMPOTUBJICHUE KOTOPOUM B TOpSYEM COCTOSHUU R =
10 Owm, mnoakmo4aeTcss Yepe3 JApoccesnb K 12-BOIROBOMY — aKKyMYJISTOPY.
NunyktuBHocte apoccens L= 2 [I'm, comporuBienue r= 1 Owm. Yepe3d kakoe
Bpems t mocyie BKJIIOUEHMSI JIaMIIOYKa 3aropuTCs, €CJIM OHa HayhHAeT 3aMETHO

CBETUTbHCS Mpu HampsbkeHuu Ha Heid U = 6 B? [lporpaMMHbIM criocoOOM MOCTPOUTH

rpaduk.

45. Hanmcate ypaBHEHHE TapMOHHMYECKOTO  KOJEOATENbHOTO  JBWKEHHS C
ammatygot A= 5 cm, ecnu 3a Bpemsat= 1 muH coBepmaercs 150 konebaHuii u
HavyanbHas ¢aza konebanuit ¢ = w/4. ? IlporpaMMHBIM CIIOCOOOM TMOCTPOUTH TpaPuK

O9TOI'0 IBHMXKCHMUS.

46. VYpaBHeHue KoJsieOaHMs MaTepUabHOM TOYKM Maccoim= 16 r© wumeer
NE I A
x=01sin —t+— | m
BH/]I +/ . TIIporpaMMHBIM CIOCO60M TIpadUK 3aBHCHMOCTH OT

BpeMmeHHu t (B mpenenax OJHOro mepuojna) cuiibl F, aeiicTByromeil Ha Touky. Haiitu

MaKCUMAJIbHYIO CUITY Frax.

47. VYpaBHEHMS [IByX TFapMOHMYECKHX KOJEOaAHUM MMEIOT BHUA X1 = 3sin 4wt cm
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u x; = 6sin 10nt cm. IIporpamMmmHBIM cIOCOOOM MOCTPOUTH TrpadUK TUX KOJIEOAHUM.
CnoxuB Trpaduuecku HTH KoyeOaHMs, IMOCTPOUTh TpaduK pe3yIbTUPYIOIIETO

KoJieOaHus.

48. Touka y4acTBYeT B JBYX B3aHMHO MEPHEHANKYJSAPHBIX KOJeOaHUIX X = 2 Sin
ot M uy= 2 cos ot M. IlporpaMMHBIM CIMOCOOOM TMOCTPOUTH TPACKTOPUIO

PE3YJIbTUPYIOLIETO ABUKECHUSA TOUKHU.

49. Ilepuon 3aryxaromux koseObanuit T= 4 c¢; morapudMUUYECKUN JCKPEMEHT
3atyxanus y = 1,6; HagansHas (aza ¢ = 0. [Iput = T/4 cmemenue Touku x = 4,5 cm.
Hammcate ypaBHeHHWE JIBWKEGHHS JTOro Koyiebanus. IIporpammHbIM  criocobom

IIOCTPOUTD Fpa(l)I/IK ATOr0 KOJIcOaHHs B Impcaciiax AByX IICPpUOaOB.

[Ixana oueHNBaHUA

[[Txana olleHUBaHUS Kputepuu onieHuBaHUs

«OTIn4HO» OOyuaromuiics NpaBUIbHO 0TOOpPA3UI B BUJI€ KOMIIBIOTEPHOW MOJENIN
¢u3nyecKyl0 HOpUpOLy SBJIEHMs, Ipouecca MU T.Jd., HCHOIb3Ys
MaTeMaTUYECKUE IAKETbl WM S3bIKM IIporpaMMupoBaHusd. Monenb
HOCHUT Pa3BEPHYTHIN U UCUEPIIBIBAIOIINN XapaKTep.

«Xopomio» OOyuaromuiicss B 1eI0OM OTOOpa3uil B BUAE KOMIIBIOTEPHON MOJAETU
(UBMYECKYI0 TPUPONY SBIEHHUSA, TMpolecca U T.J., HCHOJb3Ys
MaTeMaTUYeCKUE IMaKeThl WM S3BIKM TMPOrPaMMHPOBAHHS, OHAKO
MOJI€JIb HE HOCUT Pa3BEPHYTOr0 M UCUEPIBIBAIOLIETO XapaKTepa.

«Y I0BJIETBOPUTEIILHO» OOyuaromuiics B 11eIOM OTOOpa3uil B BHJE KOMIIBIOTEPHOH MoJenu
¢u3nveckyro TpUPOAY SBIEHHS, mporecca W T.JO., HCIOIB3YS
MaTeMaTHYeCKue TMaKeTbl WIM S3bIKM IPOrpPaMMHUPOBAHUSA, HO
JIOTIYCKaeT psiJl HETOYHOCTEH, (pparMEeHTapHO OTOOpakaeT B MOJAEIU
TEOpPETUYECKHE BOIPOCH, (POPMYJIbI, 3aBUCUMOCTH WJIM UX PACKPHIBAET
COZIEPIKaTeIbHO, HO JIONYCKasl 3HAUUTEIbHbIE HETOYHOCTH.

«HeynosnerBoputenbHo» | OOyuaromuiics HE BJIa/I€ET MeTOoJIaMu KOMIIBIOTEPHOTO
MOJICIUPOBAHMS MM HEMPABUIBHO OTOOpa3Hi B BUJE KOMIBIOTEPHOMH
Mozienan (PU3MYECKYI0 TPUPOIY SIBJIEHHS, Ipolecca U T.J., UCIOIb3Ys
MaTeMaTUYeCKUe MaKeThl WIM SI3bIKM MPOrpaMMHpOBaHus. Mojiens He
HOCUT DAa3BEPHYTHIH U HCYEPIBIBAIOIIMM XapakTep U JOIMYCKaeT
3HAUYUTEJIbHbIE HETOYHOCTH.

8.2.4.
NuauBuayajbHble 3aJaHUS U  BBINOJHEHUS PacyeTHO-rpaguyeckoi
padoThl, KypcoBoii padoThI (IPOEKTA).
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IIpedycmompenvt yuebnviM nianom pacuemuo-epaguueckot pabomot Nel, Ne2 u
Nes.

8.2.5. OHEHOYHBLIE CPEJACTBA ITPOMEXKYTOYHOI'O KOHTPOJIA
Bonpocs! (3aganus) aJisi 3auera/aK3aMeHa:
Mexanuka:

1. Mexnynaponnas cucrema enuaul] C1. OcHoBHble equnuiibl cuctemsl CH.

2. BektopHble u ckanspHbie BenuunuHbl. Ha30BUTE W3BECTHBIE BAM BEKTOPHBIE
BEJINYMHBI.

3. Kunematuka kak pasgen ¢usuku. JBwkeHue. TpaekTopusi ABUKEHUS.
Cucrema orcuera. XapakTEpUCTUKU  ABWKEHHS. PaBHOMEpHOE  JBUIKEHHE.
['paduueckoe npeacTaBieHrne paBHOMEPHOTO ABMKEeHUs. CpeIHsisi CKOPOCTb.

4, Kunemaruxka. PaBHOyCKOpEHHOE JIBH>KEHUE. XapaKTEepUCTUKH
PaBHOYCKOPEHHOTO JIBIDKeHMs. ['paduueckoe mpejcTaBiIeHUE PaBHOYCKOPEHHOTO
NBIKEHUSI. MTHOBEHHAsI CKOPOCTb.

5. Cunsbl B npupojie. Uetsipe Buaa cuil. XapaKTEpUCTHKA TPABUTAMOHHBIX U
3JIEKTPOMArHUTHBIX CHIL.

6. CB00OOIHOE TMaJIeHNEe KaK YaCTHBIM Clydail paBHOYCKOPEHHOIO JIBUKEHUS.
Y ckopeHnue cBOOOTHOTO MaACHHUS.

1. Jlunamuka kak pazzaen pusuku. 3akoHbl Hpl0TOHA — 3aKOHBI JIBUKECHUSL.

8. KntoueBble 3amaun MEXaHMKH: BEC Tena, JBWXKYIIETOCS C YCKOPEHUEM,
JBUKEHUE 110 HAKJIOHHOM IIJIOCKOCTH, IBUKEHUE CBSA3aHHBIX TEIL.

Q. Nmnynbe. 3akoH COXpaHEHHWS HMITyJbca. PeakTMBHOE [BHXKEHUE Kak

MIpUMEP BBHINMOIHEHUS 3aKOHA COXPAHEHHUS UMITYJIbCa.

10. DOmueprusi Tena. KuHeTwyeckas ¢ TOTCHIMANbHAS DHEPrus. 3aKOH
COXpAaHEHUS MEXaHMYECKOM »HHEpPruu. 3aKOH COXPAHEHHUS IIOJHOW HSHEPrUH.
BceobiHocTh 3TOr0 3aKoHa.

11. PabGora tena. Ilonstue mone3Hod padboTel. CBs3bp pPabOTHl U SHEPIUH,
TEOPEMBbI O KHHETUYECKOMN U MOTECHIIMAIBHON SHEPTUsAX. MOIIHOCTD.

12.  OxapaxTepusyiTe rpaBUTAIIMOHHOE B3aMOICHCTBHE.

13.  CdopmynupyiiTe 3aKOHBI COXpaHEHHS UMITYJIbCA U DHEPTUH.

14.  CdopmynupyiiTe TEOpEMBI O TOTEHIIMAIBHON U KHHETUYECKOW SHEPTUU.

15. 3akoH BCEMHUPHOTO TArOTeHUs. [ paHUIIbI MPUMEHEHHS 3TOTO 3aKOHA.

16. PaGota, MomHOCTB, S3HEpTHUS. DOPMYITBI pacyeTa STUX BEITUYHH.

17.  Cdopmymupyiite 1, 2, 3 3akonbl HetoToHa

18. OxapakTepu3yiTe dJEKTPOMArHUTHOE B3aMMOICHCTBHE.

19. OnummuTe ABMXEHHWE TeNa, OpPOIIEHHOTO BBEPX. 3amuIiuTe (HOPMYJIbI
pacdeTa BBICOTHI IObeMa Tea.

20. Uro Ha3bIBaeTCSI KHHETHUYCCKOMW M TIOTCHITMAIBLHON SHEPTUAMU?

21. SBnenue wHepnuu. [IpuBenuTe mpuMepsl ABUKEHUS TN 110 UHEPITUH.

22. Cuna tpenus. TpeHHe CKOJIbKEHUs, TOKOS U KaUeHUSI.

23. UW3oOpasute rpaduyuecKyro 3aBUCUMOCTh IMEPEMEIICHUSI U CKOPOCTH OT
BPEMEHU IIPU PAaBHOMEPHOM U PaBHOYCKOPEHHOM JIBHIKCHUH.

24. YckopeHue CBOOOTHOTO TajeHUs. 3aBUCUMOCTb YCKOPEHHUS CBOOOIHOTO
MaJIeHUsl OT Pa3JIMYHBIX (PaKTOPOB.
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25. IlpuBenute mpUMeEpbl 3aMKHYTBIX CUCTEM, B KOTOPBIX MOTYT BBITOJTHATHCS
3aKOHBI COXpaHCHHS UMITYJIbCa U SHESPTHH.
26. Uro Ha3pBaeTcs CKOpOCThIO? JlaliTe ompeAcneHus CpeIaHer CKOpOCTH
HEPaBHOMEPHOTO JBHKEHUS, MTHOBEHHON CKOPOCTH.
MouexkyasipHasi pu3uKa 4 TEPMOIUHAMHUKA

1. I"azoBrbIe 3akoHbl. 300apHbIi mporiecc (3akoH I'eli-JIroccaka).

2. I"azoBble 3akoHbI. M30TepMuueckuii poriece (3axkoH boins-Mapuorra).

3. I"azoBble 3akoHbI. M30x0pHKIi nporece (3akoH [lapis).

4, 3anumure ¢GopMysbl pacyeTa KOJWYECTBA TEIUIOTHI MpHU  (Ha30BBIX

nepexoaax (IJiaBjeHUe, KumeHue). UTo Has3bIBaeTCs ylIeNbHOE TEIUIOTOM IUIaBJICHHUS,
yAENbHOMN TEIUIOTOM mapooOpa3oBaHus?

5. 3anuimuTe ypaBHEHHE COCTOSHUS  HJCIbHOTO raza (ypaBHEHHE
MenneneeBa-Knamneiipona). BeiBenure ©3  3TOro  ypaBHEHUS -  ypaBHEHHUS
HM30TEPMUYECKOTr0, H300apHOT0 U H30XOPHOTO IIPOIECCOB.

6. ArperatHple COCTOsSHHS BemiecTBa. (OxapakTepu3yiTe CIOCOOHOCTH
M3BECTHBIX BaM arperaTHbIX COCTOSHUM COXPaHATH (OpMy U 00BEM.

1. Macca, KOIWYEeCTBO MOJIEKYJ, KOJHWYECTBO BEIIECTBA, ITOCTOSHHAS
ABoraapo u nocrosiHHas Jlommuara.

8. BnaxuocTh Bo3ayxa, abCoOTHAS U OTHOCUTENbHAs. CIIOCOOBI U3MEPEHUS
BJI&JKHOCTHU BO3/yXa.

9. Omumurte ¢a3oBbie Mepexoasbl (TUIaBiICHUE, OTBEPIACBAaHHE, HCIIapeHue,

KHUIEHUE, KOHJIeHcanus ) ¢ Touku 3peHust MKT.

10. Ctpoenmne BemectBa. ['a3000pa3Hoe, JKHUIKOE M TBEPAOE COCTOSHUE
BEILIECTBA.

11. TlepBblii  3aKOH  TEpPMOAMHAMHUKH. 3HAYECHHUE  TEPBOTO  3aKOHA
TEpMOJAUHAMUKU. BTOpOM 3aK0H TepMOAMHAMUKH. ET0o 3HaueHue.

12. ®azoBbie TIepexoinl (TJIaBJICHUE, OTBEPJICBAHWE, WCIAPCHUE, KHUIICHUE,
KoHJeHcanus). KonnuecTBo TemnoTel pazoBOro nepexoma.

13.  KIIJ. Eguauisr uamepennst KI1/1. KIT/] TerutoBoro asuratens.

14. HaceilieHHbIM, HEHACHIIICHHBIM W TEpPEHACHIIEHHbIH map. BiaxHOCTh
BO3]lyXa, a0COJIIOTHAs M OTHOCUTENbHAs1. CriocoObl U3MEpPEHUS BIAXKHOCTH BO3/1yXa.

15. Tukn Kapuo. KITJ] naeansHOM TEMIOBOM MallIMHBI.

16. AmmaGatmueckuii mpomecc. [lpuBeauTe mnpumMep amuabaTHIECKOTO
rporecca.

17. Bnyrtpennss sneprusa. CrocoObl U3MEHEHUS! BHYTPEHHEW SHEPTHH.

18. OxapaxTepu3yiiTe CTPOCHHE H3BECTHBIX BaM arperaTHbIX COCTOSHUHN C
Touku 3peHuss MKT.

19.  Juddyszus. 3aBucumocts qudy3un OT pa3aIudHbIX (PaKTOPOB.

20. MonexkyasipHO-KUHETUYECKasi TEOpUs Ta30B U €€ DKCIEePUMEHTAIHHOE
000CHOBaHHUE.

21. AOcontoTHas TeMiiepaTypa Kak Mepa SHEpTUH Tena.

22. Yupyrue cunsl. [Ipupona ynpyrux cui. [IpudriHa uX BO3SHUKHOBEHUS.

23. OcnoBHoe ypaBHeHue MKT. VYpaBHeHHE COCTOSHUS HACAITBHOrO Ta3a
(ypaBHeHnue MenneneeBa-KiamneipoHna).
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24. IlpuMeHeHHe TIEPBOrO 3aKOHA TEPMOJAMHAMHUKUA JJI HW30IPOIIECCOB.
3HayeHue MEepBOro 3aKOHA TEPMOJWHAMHUKHU. BTOpoil 3akoH TepmoauHaMuku. Ero
3Ha4YCHHUE.

25. BnmaxnocThs Bo3ayxa, aOCOMIOTHAS U OTHOCUTENbHASA. CTIOCOOBI M3MEpEHUS
BJI&YKHOCTH BO3/yXa.

26. AOGcomroTHas TemnepaTypa. AOCOIIOTHBIA HOJIb.

27. TewmmepaTypa Kak Mepa SHEpTHH MOJIEKYJI. TerIoBoe paBHOBECHE.

JueKTpu4ecTBo U MarHeTusM. KosieOanusi u BOJIHbI:

1. DIIEKTPUYECKHE 3apsbl, X B3auMoJencTBUE. 3aKoH KymoHa.

2. Onektpuueckoe none. Hanpsbk€éHHocTh  moisid.  CHJIOBBIE  JIMHHUU
ANEKTPOCTATUYECKOTro NoJIsl. [[pHHIUIT Cynepno3ulny 3JIEKTPOCTATUYECKUX TTOJIEH.

3. [ToTok BekTOpa HANPSIKEHHOCTU HSJIEKTPOCTATHYECKOro moiid. Teopema
Octporpanckoro-I'aycca.

4, [Ipumenenne Tteopembl Octporpaackoro-l'aycca mma pacdera mnoss
PaBHOMEPHO 3apsHKEHHON OECKOHEUHOM TJIOCKOCTH.

5. [Ipumenenne  teopeMbl  Octporpanackoro-I'aycca  gna  pacyera
AIEKTPOCTATUYECKOTO TOJIS 11apa, PABHOMEPHO 3apsSKEHHOTO IO MOBEPXHOCTH.

6. PaGora mno mepememnieHUI0 3apsna B AJIEKTPOCTATUUECKOM  TOJIE.
[TorenuuanbHbIN XapaxkTep 3JIEKTPOCTATAUYECKOTO TIOJIAL. [Torennman.
OKBUMNOTEHIIMATIBLHBIEC TTOBEPXHOCTH.

7. [Torenuman. [IpuHIMI Cynepno3ULIUN STIEKTPOCTATUUECKUX TIOJICH.

8. CBsi3p  MEXKIy  HaANpSKEHHOCTBIO  DJIEKTPOCTATUYECKOTO MOJIA U
MTOTEHIIHAJIOM.

Q. DIIEKTPOCTATUYECKOE TI0JI€ B AUDIICKTPUKAX.

10. DnekTpoeMKoCTbh NpoBOAHMUKA. KOHIEHCATOPHI U UX AJIEKTPOEMKOCTb.

11. DHeprus 3apsLKEHHOTO KOHJEHCATOPA U AJIEKTPOCTATUYECKOTO MOJISL.

12. DOnextpuyeckuii Tok. Cuma TOKa, IUIOTHOCTh TOKa. Y CIIOBHUS
CYILIECTBOBAHMSI DJIEKTPUUYECKOTO TOKA.

13. 3akon Owma B umHTerpanbHOi Qopme. HampspkeHue, 3IeKTpOABIDKYINAS
CuJIa, pa3HOCTh MOTEHIIMAJIOB.

14.  3axon [xoyns-Jlenna B nuddepeHanbHOl 1 HHTErpadbHOM popMe.

15. Kuaccuueckast Teopusi 3JI€KTPONPOBOAMMOCTH METayuloB. BbIBOJ 3akoHa
Oma B guddepenuuanbHoii  (popMe Ha  OCHOBE  KJIACCHUYECKOW  Teopuu
ANEKTPOIPOBOIUMOCTH METAJIIOB.

16. MarnautHoe nosie. BekTop MarHuTHON MHIYKIIUH.

17. 3akon buo-CaBapa-Jlannaca u ero npuMeHeHue JJisl pacueTra MarHUTHOTO
I10JIsI KPYTOBOI'O TOKA.

18. [upkymsiius BeKTOpa MHAYKIIMH MAarHUTHOTO TOJISL. 3aKOH TOJIHOTO TOKA.

19. JleiicTBME MarHUTHOTO TIOJIS HAa MPOBOJIHUK ¢ TokoM. Crira Ammepa.

20. JleiicTBHE MarHMTHOTO TOJIS Ha ABWXKYIUH 3apsa. Cuna Jlopenna.

21. JleiicTBHE MarHUTHOTO TOJISI HA KOHTYP C TOKOM.

22. MarnutHbii noTok. PabGota mo mepemenieHuro MPOBOJAHUKA M KOHTypa
CTOKOM B MarHMTHOM TIOJIE.

23. MaruuTHoe noje B BeuiecTse. JluaMmarneTuky U napaMarHeTUKH.

24.  DeppOMAarHeTUKH.
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25. DnexrpoMarHuTHas uHAykuus. 3akod dapanes. [Ipasuno Jlenia.

26. CaMOMHAYKIHUS U HHIYKTHBHOCTD.

27. DHeprus MarHuTHOTO TIOJIA.

28. KomebaTtenpHbIN KOHTYD. ["apMOHWYECKHE AIEKTPOMATHUTHBIE KOJICOAHHS.
29. 3aryxaromme JIeKTPOMArHUTHBIE KOJIeOaHuUsl.

30. BwiHYXOCHHBIC 2JIEKTPOMAarHUTHEIE KoyieOanus. Pe3onanc.

31. VYpaBHeHue MakcBesuia B UHTETPAIBHON (hopMme.

32. DnekTpoMarHuTHBIE BOJHBI. [l1OCKast 37eKTpOMarHuTHas BOJHA.

33. T'apmoHuueckue KojieOaHUSI M UX XapaKTePUCTUKHU. MeTosl BEKTOPHBIX

Iarpamm.
34. Mexanuyeckue  rapMoHuuyeckue — kojeOanusi.  KuHeruueckas  u
NOTEHIUAJIbHAS] SHEPTUH.
35. Tapmonuueckwii OCLIMJIIATOP. [IpyxuHHBIN, buznueckuit 51

MaTeMaTUYECKUI MasSTHUKHU.

36. CBoOomHBIC TApMOHHYECKHE KOJICOaHHS B KOJeOaTEILHOM KOHTYPE.

37. CnoxeHue TapMOHUYECKHX KOJEOAHWH OJHOTO  HaINpaBiICHUS U
OJIMHAKOBOMW 4acTOThI. bueHus.

38. CnoxeHnue B3aWMMHO TMEPHEHANKYJSIPHBIX  KOJIGOAHWUH  OJWHAKOBOU
YacTOTBHI.

39. Cpobomupie  3aTyxaromipe  koneOaHus.  J[eKpeMeHT  3aTyxaHwsl.
Jlorapudmuueckuii nekpement. J1o0potHocTs. [Ipumepsl.

40. BeiHyXIeHHbIE (MEXaHMYECKHE U DJIEKTPOMAarHUTHBIE) KojeOaHuUs.
AMiuuTyna u (aza BRIHYKICHHBIX Kojebanuii. Pezonanc.

41. Tlepemennsiii ToK. Llens mepemeHHOr0 TOKA.

42. Pesonanc HanpspkeHuil. Pe3oHaHC TOKOB.

43.  MourHoCTh enH MePEMEHHOTO TOKA.

44. BonHoBble mpouecchl. [IpononbHbIe W MONEpPEYHbIE BOJHBI. YpaBHEHHE
Oeryien BOJIHBI.

45. ®da3oBas ckopocTb. BoiHOBOE ypaBHEHHE.

46. Ilpuammn cyneprosuiuu. ['pymnmoBasi ckopocTh. MHTepdepeHnrs BOIH.
Crostune BOJIHBL.

47. 3BykoBble BoJIHBL. DddekT Jlomnepa.

48. DneKTpOMarHUTHBIE BOJHBI U WX OKCIEPUMEHTAIBHOE TOJy4YCHHE.
HuddepennmansHoe yYpaBHEHHE AIEKTPOMArHUTHBIX BOJIH. DHeprus
AJEKTPOMArHUTHBIX BOJIH. IMITyJIbC 3JIEKTPOMarHuTHOTO NoJist. MI3mydyeHue Aumouis.

Onruka u KBaHTOBasA (pusuka

OCHOBHBIE 3aKOHBI T€OMETPUUYECKON ONTHKH.
Tonkue mun3b1. [TocTpoeHre n300pakeHMid ¢ TOMOIIIBIO JINH3.
OcHoBHBIE POTOMETPUUECKUE BETMIUHEI.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. MHTEpdepeHuus
CBeTa. MGTOJIBI ee HabOmoneHus. Pacyer uHTEp(PEpEHIITMOHHON KapTHHBI OT JBYX
HMCTOYHUKOB.

S. Nurepdepenus cBeTa B TOHKUX TUICHKAX.

6. Hudpakuus ceta. [Ipunuun ['tolirenca-Openensi.

BN
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7. Merton 30H/1 Openens. [TpsimosnHeliHOe pacIpoCTpaHEeHUE
ceera.Jludpakius OpeHenst Ha KPyTJIOM OTBEPCTHH U JTUCKE.

8. Hudpakuus Opayarodepa.

9. Jludpakius Ha mpocTpaHCcTBeHHOU pemreTke. @opmyna Bynsda-bperros.

10. Paspemaromiast ciocOOHOCTh ONTHYECKUX ITPHUOOPOB.

11. [Jucnepcus cBeTa. DNEKTPOHHAS TEOPUS JUCIIEPCUU CBETA.

12.  TlormomieHue cBeTa.

13.  Dddexr Jomnepa.U3nyuenne BaBunosa-UepeHkona.

14. Tlonspuzamusi cBera. EcTecTBeHHBIM W TOJIIPU30BAHHBIA CBET. 3aKOH
Mautroca.

15. Tlongpuzamusi cBeTa MpU OTPAXKEHUU U TPEIIOMJICHUM Ha TpaHUIE JBYX
JTUDJIEKTPUKOB.

16. JIBoitHoe myuenpenomieHue.llonsapuzaropsl. AHaIU3  MOJSIPU30BAHHOTO
CBETA.

17. WckyccTBeHHas ONTUYECKasi aHU30TPOIIHSL.

18. Bparmienue mioCKOCTH MOJISIpU3aIig.

19. TemnoBoe W3ITyYEeHHE W €r0 XapakTepUCTHKU. 3akoH Kupxroda.UacTHbie
3aKOHBI Te10BOro n3nydenus. ®opmyna [lianka.

20. Omnrtmueckas mmpomeTpus. PamuanoHHas, IBETOBas, SPKOCTHAs
TEeMITepaTypHI.

21.  ®otorddexr. Ero BU/IBL. OCHOBHBIE 3aKOHBI BHEIIIHETO
dhororddexra.YpapHenue DitHiTeiHa 11 BHeHero Gotodddexra.

22. Macca u umiynibc ¢potoHa. J[aBieHue cera.

23. Dddexr Komnrona. EnquHCTBO KOPIYCKYJISIPHBIX W BOJIHOBBIX CBOMCTB
AIEKTPOMATHUTHOTO U3ITyYECHHUS.

AToMHas U saepHas pusnka

1. Monenu atoma Tomcona u Pesepdopna.

2. JIuneituateiii ciektp aroma Bojgopoaa. Ilocrynarel bopa. OnbiTel @panka
u ['epua. Criektp aroma Bogopojia no bopy.

3. KopnyckynapHo-BOJIHOBOM Ayanu3M CBOMCTB BeliecTBa. CBOWMCTBA BOJIH
ne bpoits.

4, CoOTHOILIIEHUS HEOTIPEAETIEHHOCTEM.

S. BonHoBast (pyHKLMS U €€ CTaTUCTUYECKUIA CMBICI.

6. O6mee ypaBHenue Ilpenunrepa. VYpaBuenue Illpenunrepa s
CTallMOHAPHBIX COCTOSTHUM.

1. JIBI>KeHNE CBOOOTHON YaCTHIIBI.

8. Yacthiia B OJHOMEPHOM MPSIMOYTOJIBHOM «IIOTCHIMAJIBHOU sIME» C
OECKOHEYHO BHICOKUMU «CTCHKAMM.

Q. [IpoxokneHne YacTUIlbl CKBO3b NOTCHIMAIBHBIN Oapbep. TyHHEIbHBIN
s dexT.

10.  JIuHeiHbI rapMOHUYECKUN OCUMIUISATOP B KBAHTOBOM MEXaHUKE.

11. ATtom BojOpoja B KBAHTOBOM MexaHuKe. KBaHTOBBIE YuCIIa.

12. 1S — cocrosiHME 2JIEKTPOHA B aToMe Bojiopoja. CriuH 31ekTpoHa. CimHOBOE
KBAHTOBOE YHCJIO.
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13. IlpuHIMO HEpPa3IUYUMOCTH TOXKJECTBEHHbIX 4YacTUll. DepMUOHBI H
OO30HBI.

14.  Tlpunnun [laynu. PacnipeneneHue 3J€KTPOHOB B aTOME 110 COCTOSTHUSIM.

15. PentreHoBckue crekTpbl. 3akoH Mo3Ju.

16. MounekynspHbie crieKTpbl. KoMOMHAIMOHHOE paccessHue CBETA.

17. CrnioHTaHHOE Y BBIHYXJEHHOE U3TyueHus. Jlazepsl.

18. ®azoBoe npocTpaHCTBO. DYyHKIHS pacpeacIICHHUS.

19. KsantoBsie cratuctuku bo3ze-OiinmTeiina u ®epmu-/Iupaxa.

20. Meramibl, AMDIEKTPUKH U MOTYTIPOBOJHUKYU IO 30HHOU TEOPUHU.

21. CoOctBeHHas ¥ MPUMECHAs MPOBOJAUMOCTH MOJIYIIPOBOIHUKOB.

22. Pa3mep, coctaB M 3apsii aTOMHOTrO sipa. MaccoBoe W 3apsiioBO€ YHCIIA.
JledekT Macchl U SHEPTrUs CBA3M SApA.

23. CnuH siApa ¥ ero MarHUTHBIM MOMEHT.

24.  SlmepHble cuiabl. Mojenu sapa.

25. PamnoakTWBHOE M3TyYCHHUE U €TO BUJIBI.

26. 3akoH paJMOaKTUBHOro pacnazna. IlpaBmia cMemeHus.

27. 3axkoHomepHocTH anb(da-pacmaga. berra-munyc-pacman.  HedTpuHo.
['aMma-u3ydyeHue u ero CBOMCTBA.

28. Pe3onancHoe moriomieHue raMmma-u3aydeHus (3¢ dext Meccbayapa).

29. SnepHble peakIuy U UX OCHOBHBIC THITHI.

30. Ilosutpon. berra-tutoc-pacnaa. DneKTPOHHBINA 3aXBart.

31. SpepHble peakuuu TMOJA JACHUCTBHEM HEUTpOHOB. Peakiusi neneHus sjapa.
[lenHas peakuus ACICHUSI.

32. Peakius cMHTE3a aTOMHBIX S7EP.

33.  YpoBeHb aneMeHTapHbIX yacTull. KocMuyeckoe nznydeHue.

34. MirooHbl U UX CBOWCTBA. ME30HBI U X CBOWCTBA.

35. Twumbl B3aMMOACHCTBHIA SIEMEHTAPHBIX YACTHII.

36. Yacturs! u anTuyacTUIbl. COUPaTbHOCTD.

37. JlentoHbl. 3aKOH COXpaHEHUs JEITOHHOTO YHCIIA.

38.  Anposbl. 3aKOH COXpaHEHH 0aApUOHHOTO YHCIIA.

39. T'mneponbl. CTpaHHOCTh U YETHOCTD JICMEHTAPHBIX YACTHII.

40. Knaccudukanus sneMeHTapHbIX yacTuil. KBapku.

41. TIlepenocunku (pyHIaMEHTAIbHBIX B3aUMOICUCTBHIA.

8.3. MerToanyeckue MaTepHaJbl, ONpeNesOIe NMPoueaypbl OLEHUBAHUSA
3HAHUH, YMEHHMH, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XapPAKTEePU3YIOLIHX
3Tanbl (POPMUPOBAHUA KOMIIETEHIM A

OCHOBHO  1ENBI0 MPOBEAEHUS MPOMEXKYTOUHOW ATTECTALlMU  SIBJISETCS
OTIpe/ieNIeHUE CTENEHU JOCTHKEHUS 1LieJiel 1Mo y4eOHOM TUCIUIUIMHE WK €€ pa3jeliaM.
OcyniecTBisieTcss 3TO NPOBEPKOM M OLEHKOM YPOBHS TEOPETUYECKOW 3HAHMWM,
MOJIYYEHHBIX 00YYarOUIMMUCS, YMEHUSI TPUMEHSTh UX B PEIICHUU NMPAKTUYECKHUX 3a/1ad,
CTENIEHU OBJIAJICHUS 00YYaIOIMMHUCS MPAKTUUYECKUMU HABBIKAMHU U YMEHUSMH B 00BbEMeE
TpeboBaHuii paboyeil mporpaMMbl [0 JUCUUIUIMHE, a TaKXKe HUX YyMEHHue
CaMOCTOSITENIbHO PaboTaTh C yUeOHOM JIUTEpaATYpOil.
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OpraHuzaiusi TPOBEACHHUS NPOMEKYTOUHOM aTTecTallMi periaMeHTHpOBaHa
«Ilonoxennem 00 opraHuzalMu 00pa3oOBaTENbHOTO TMpolecca B (eaeparbHOM
rOCy/1JapCTBEHHOM aBTOHOMHOM  00pa3oBaTelIbHOM  YyupexkaeHHn «MOCKOBCKUI
MOJIUTEXHUIECKUN YHUBEPCUTET

8.3.1. Iloka3aTeu OULEHUBAHHUS KOMIIETEHIIWIl HA PA3JIMYHBIX 3TaNax HX
(¢popMupoBaHusi, [I0CTHKEHHE OOyYAIOIIMMHUCH IUIAHUPYEMbIX Pe3yJbTaTOB

00y4eHMs MO TUCUHUILIHHE

Kon n naumenoBanue xommnereHuuu OIIK-8. CnocoGeHn BBINOJHATH HAJAAKY HM3MEPHUTEJBHBIX U
YIPABJISIOIMAX CPEACTB H KOMILIEKCOB, OCYIIEeCTBJIATH UX periiaMeHTHOe 00CTy:KMBaHne

COOTBETCTBUE CIEAYIOIIMNX
3HAHUU:

TEXHHUKA 0€30I1aCHOCTH
IIpU IIPOBENCHUN

CIEAYIOIINX 3HAHUI:
- TEXHUKA

dran Kpurepumn oneHuBaHus
(ypoBeHb
) HEYIOBJIETBOPUTEJIBLHO | YAOBJETBOPHTEILHO XO0poIIo OTJINYHO
3HATh OOyuarommiicst OOyuarommiicst OO0yuaronuiics OO6yuatormiics
JIEMOHCTPHPYET MOJHOE JIEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
OTCYTCTBHE WIIH HETIOJIHOE COOTBETCTBHE | YaCTUYHOE MIOJTHOE COOTBETCTBHUE
HEJJ0CTaTOYHOE CIEYIOIHUX 3HAHUMU: - COOTBETCTBHE CIeIYIONINX 3HAHUM: -

TEXHHUKA 0€30I1aCHOCTU
IIPU IIPOBEIECHUA

- TEXHHUKA 0€30IaCHOCTH IKCIICPHMEHTOB, 0e301macHoOCTH MpH 9KCIIEPUMEHTOB,

TIPYU MIPOBENICHUN TEOPETHYECKUE OCHOBHI | TIPOBEACHHUU TEOPETHYECKUE OCHOBBI
9KCIIEPUMEHTOB, busnKy; 9KCIEPUMEHTOB, busnky;
TEOPETUYECKUE OCHOBEI - OCHOBHBIC BUJIBI TEOpETUYCCKUE - OCHOBHBIC BUBI
busnky; 9KCTICPHMEHTOB B OCHOBBI (DU3HKY; 9KCIICPHMEHTOB B

- OCHOBHBIC BHU/JIbI
OKCIICPUMEHTOB B obnactu
MCEXaHHKH, MOJ'IeKyHinHOﬁ

00J1acTH MEXaHHKH,
MOJIEKYJISIPHON (PHU3NKH
1 TEPMOJMHAMHKH,

- OCHOBHBIC BHUIbI
SKCIICPUMEHTOB B
obnactu MCXaHHKH,

00J1acT! MEXaHHKH,
MOJIEKYJISIPHON (pHU3UKH
1 TEPMOJMHAMHKH,

b3k 1 3JIEKTPUYECTBA U MOJIEKYJISIPHOI JJIEKTPUYECTBA U
TEPMOJIUHAMUKH, MarHeTus3mMa, ONTUKU U ¢bu3uKy u MarHeTu3Ma, OITHKU U
3JIEKTPUYECTBA U STEPHON (DUBUKH; TEPMOJIUHAMUKH, SIICPHON (PU3UKHY;
MarHeTu3Ma, ONTHKU U - OpsIIOK ohopMIIeHHUS 3JIEKTpUYECTBA U - IOPSIOK

SIIEPHOM HUBMKH; nabopaTOpHBIX PaboT MarHeTu3ma, ONTUKu | ohopmIIeHUs

- TOpAAOK 0hopMIIEHUS
mabopaTOPHBIX PadoOT
NOCIIE TIPOBEIICHUS
9KCIICPHMEHTOB;
TEOPETUYECKUE OCHOBBI

HoCJIe TIPOBEICHHS
IKCIIEPUMEHTOB;
TEOPETHYECKUE OCHOBBI
MaTeMaTHKU U PU3HKU;
(busnyecKue METO/IbI

U sIIepHOH (HU3HKH;

- IOPSIIOK
odopmIeHHs
mabopaTOPHBIX paboT
TIOCJIE TIPOBENICHHS

nabopaTopHbIX paboT
OCJIE MPOBEICHHS
JKCIIEPUMEHTOB;
TEOPETHYECKUE OCHOBBI
MaTeMaTUKU U (PU3HUKH;

MaTeMaTuKu U QU3NKH; 9KCTIEPUMEHTOB; (u3HUECcKre METOMBI
(u3HUYEeCcKne METO/IBI TEOpEeTHYECKHE

OCHOBBI MaTEMaTHKH

u QU3HUKY;

(buznIeCKre METOBI
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YMeTh OOyuJaronuiics He yMeeT OOyuaronmiics OO0yuaroutuiics OOyuaronmiics
WIH B HEJIOCTATOYHOM JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CTCIICHU yMEeT HETOJHOE COOTBETCTBUC | YACTHYHOC MOJTHOE  COOTBETCTBUE
BBITIOJTHATE: - CIIEAYIOMNX YMEHUI: - COOTBETCTBHE CIEAYIONINX YMECHUH: -
aHATM3UPOBATH aHATN3UPOBATH CIIEIYIOUINX YMEHUN: | aHAJM3UPOBAThH
TIEPBUYHBIC PE3YIIHTATHI MIEPBUYHBIEC PE3yIbTATHl | - AHAITH3UPOBATH TIepBUYHBIE
9KCIEPUMEHTOB; SKCIEPUMEHTOB; TICPBUYHEIC pe3yIbTaThI
- IeNaTh PacyeThl Mo - IeNIaTh PacyeTsl 1Mo Pe3yIBTATHI SKCIIEPUMEHTOB;
(dbopmynaM, CTPOUTH (dbopMynaM, CTPOUTH 9KCIIEPUMEHTOB; - JIe’aTh pacdeThl II0
rpadukuy; rpadukuy; - IeNaTh pacyeTel o | ¢opMyaaM,  CTPOUTh
- TPaMOTHO OTBEYATh HA - TPaMOTHO OTBEYaTh Ha | (opMyJsiaM, CTPOUTH rpaduky;
BOTIPOCHI IIPH 3aIIUTE BOIPOCHI MIPH 3aIUTE rpaduky; - TpPaMOTHO OTBEYaTh
J1a00paTOPHBIX PadoT; 1a00paTOPHBIX PadoOT; - [PaMOTHO OTBEYAaTh | HA  BOMPOCHI  TPH
-HCIIOJIb30BATh -HCIIOJIb30BATh Ha BOIPOCHI MPH 3ammrTe J1ad0paTOPHBIX
CYIIECTBYIOIINE MTAKETHI CYIICCTBYIOIUC MAKETHl | 3allUTe pabor;
MIPOTPaMM WA SI3BIKOB MIPOTPaMM WIIH SI3BIKOB mabopaTOPHBIX -JICTIONTB30BATh
MIPOTPaMMHPOBAHUS IS MIPOTPaMMHPOBAHUS U1 | padoT; CYIIECTBYIOIIHE
KOMIIBIOTEPHOTO KOMIBIOTEPHOTO -HCIIOJI30BATh MAKeTHl MPOTpaMM KA
MOJICITAPOBAHUS MOJICTAPOBAHUS CYIIECTBYIOIINE SI3BIKOB
MaKeTHl IPOTPaMM MIPOTPaMMHPOBAHUS
WA SI3BIKOB JUIE  KOMIIBIOTEPHOT'O
MPOTrPaMMHUPOBAHHUS MOICITUPOBAHUS
JUTS. KOMITBEOTEPHOTO
MOJICTUPOBAHHSI
BJIAETh OOyuatommiics He Biageer | OOydJarommics BIageeT OO0y4atonmmMcest OO6yJatommiics
WIH B HEJOCTATOYHOW | B HEMOJHOM 00BEMe U JIOITY CKarOTCS CcBOOOTHO IPUMEHSIET
CTETICHH BIIAJICCT: TIPOSIBIISICT HE3HAYUTEIEHBIE MTOJTyYCHHBIC HABBIKH, B
-HaBBIKAMH IPaMOTHON HEI0CTaTOYHOCTh OIIUOKH, MIOJTHOM 00BeMe
peYH, aHATUTHYCCKUM U BJIAJICHUSI HABBIKAMU: - HETOYHOCTH, BJIAJICCT:
MOCJICTOBATEIbHBIM HABBIKAMHU TPAMOTHOM 3aTpyAHCHUS, -HaBBIKAMH FPaMOTHOU
MBIIUICHUEM, (PU3UKO- peYH, aHATUTUYCCKUAM M | YaCTHYHO BIIAJICET: - | PCYH, aHATUTUICCKUM
MaTeMaTHYECKUM MOCJIEI0BATEIbHBIM HaBBIKAMU U TIOCJICI0BATEIbHBIM
anmapaTom MBIIIICHUEM, (PU3HKO- IPaMOTHOM peyH, MBIIICHHEM, (PHU3HKO-
-HaBBIKAMH PEIICHUS MaTeMaTHIECKUM AHATUTHYECKUM U MaTeMaTHICCKUM
MaTeMaTHIECKUX 3a7a4 C anmapaToM MOCJIEIOBATEIEHBIM anmapaTom
HCTIOJIb30BaHUEM -HaBBIKAMH PEIICHUS MBIIUICHUEM, -HaBBIKAMH PEIICHUS
pa3HO00pa3HBIX CPEICTB MaTeMaTHYECKUX 3374 C | (QHU3HUKO- MaTeMaTHIECKUX 3a1a4
KOMIBIOTEPHOH HCTIOB30BaHUEM MaTeMaTHIECKUM c
IO IICPIKKH; pa3HOO0Opa3HBIX CPEICTB | ammapaToM HCTIOJIb30BaHUEM
-METO[aMH KOMITBIOTEPHO -HaBbIKAMHY PEIICHUS | Pa3HOOOPA3HBIX
KOMIIBIOTEPHOTO TOJICPIKKH; MaTeMaTHYECKUX CPEICTB
MOJICIAPOBAHHUS -METOIaMH 3a7a4 ¢ KOMIIBIOTEPHOI
¢Gusnveckux SBJICHUH U | KOMIIBIOTEPHOTO HCIIOJIb30BaHHUEM TOJICPIKKH;
MIPOIIECCOB MO/ICITUPOBAHHUS pa3HO00pPa3HBIX -METOIaMH
(¢u3nvecKux SBICHUH W | CPEICTB KOMIIBIOTEPHOTO
MIPOIIECCOB KOMIBIOTEPHOH MOJICITAPOBAHUS
TIOIICPIKKH; (u3HYeCKHX SBICHUHA U
-METOJaMH MPOIIECCOB
KOMITBIOTEPHOTO
MO/JICTUPOBAHHS
(bu3HYeCKUX SIBICHUH
U TIPOIIECCOB

8.3.2. MeToanka OueHUBAHMUS Pe3yJIbTATOB MPOMEKYTOYHOM aTTecTauuu

IToxkazarensamMu OLlEHMBAaHUSA KOMIIETEHIIMM HA ATAIE MMPOMEKYTOYHOU aTTECTALIUU
M0 JUCIUIUIMHE «DJEKTPOTEXHUKA U IJICKTPOHUKA» SIBISIOTCS PE3yJIbTaThl 00YUYCHHUS
10 JUCIUIIIAHE.
OueHOYHBIN JIUCT Pe3yIbTATOB 00y4YeHHs 10 TUCHHUILIHHE

55



YpoBeHb
Kon 3HaHus YMenus Hagbiku chopmmpoBanHocTH
KOMIICTCHIIMH KOMIICTECHIIMU HA JaHHOM
Jramne / OlleHKa
MIPUMECHSIET - UCIIOJIb30BaTh | - Biamers
3HAHUA OCHOBHEIE OCHOBHBIMH
MPUHIMITHATIGH | 3aKOHBI METOIaMH,
BIX JHCIATUIHH HCITOJIH3yEMBIMH
ocobeHHOCEeH WHXEHEPHOMEXa | T€OJIOTaMH,
MOJICIIUPOBAHU | HUYECKOTO UHTEPIPETALNH
Pl MOJIYJISL, - JIAHHBIX
MaTeMaTU4YeCK | MCIIOIb30BaTh reopu3NIECKuX
OIIK-8. HX, OCHOBHEIC HCCIICIOBAHUN,
CrocobeH (U3UYECKUX U | 3aKOHBI TEXHUKOAKOHOMHUYE
BBINIOJIHSATH XUMHYECKUX €CTECTBCHHOHAY | CKOTO aHau3a,
HaaJKy MPOIIECCOB, YHBIX HaBBIKaMHU
W3MEPUTENIbH | TIPeHA3HAYCH | AWCIMILINH, COCTaBJICHHS
BIX U HBIE IS MpaBuiIa paboyux MPOEKTOB
YIPABISIOMN | KOHKPETHBIX MTOCTPOCHHUS B COCTaBE
X CPEJICTB U TEXHOJIOTHYEC | TEXHUYECKUX TBOPYECKOM
KOMIUICKCOB, | KHX IPOIIECCOB | CXEM U KOMaH/IbI,
OCYIIECTBIIAT yepTexen - Bnanets
b UX HAaBBIKAMH
periaMeHTHO JIEJIOBOTO
e B3aUMOJICUCTBUS C
o0CITyKUBaH CEPBUCHOM
ue city k001 u
OIICHUBATh UX
PEKOMEH/TAIUHA C
y4eToOM
IKCIIEPUMEHTAIILHO
i paboTHI
TEXHOJIOTHYECKOTO
oTaena
IPEIIPUSITUS
OrneHka o JUCHUILTHHE (CpenHee apudMeTuyecKoe)

OreHKa 10 AUCIUTIINHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMITCTCHITUM,
3aKpeIICHHBIX 3a JUCIUIUIMHOW M TIPEJCTABISICT COO0M cpeaHee apudMeTHdeckoe ot
BBICTABJICHHBIX OIICHOK TIO0 OTIEIBHBIM pe3yibTaTaM oOOy4YeHus (3HaHUS, YMEHUS,
HaBBIKH ).

O1leHKa «OTIIMYHO» BBICTABJISCTCS, €CIIM CpeaHee apuPpMeTHIecKoe HaXOAUTCS B
uHrepBaie ot 4,5 1o 5,0.

OleHKa «XOPOIIIO» BBICTABJISIETCS, €CIU CpeIHee apuPpMETUIEeCKOe HAXOIUTCSA B
uHTEpBAJE OT 3,5 10 4.,4.

OlleHKa «yJOBJIETBOPUTEILHO» BBICTABIICTCS, €CJIU CpelHee apu(METHYECKOe
HAaXOJUTCS B UHTEpBaJE OT 2,5 10 3.4.

OlieHKa «HEYAOBJICTBOPUTEIHLHO» BBICTABIISICTCS, €CIIU CpeaHee apuMETHIECKOe
HaxoauTtcs B uHTepBaiie ot 0 go 2.4.
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[IpomexxyTouHas arrecrauus oOydaromuxcs B (opMmMe 3K3amMeHa NPOBOIUTCS IO
pe3yibTaTaM BBITIOJHEHUS BCEX BHUIOB yU4eOHOW pabOTHI, MPEIyCMOTPEHHBIX YICOHBIM
IJJAaHOM MO JAUCHUIUIMHE «MaTeMaTtuka», MpU O3TOM YUYUTHIBAIOTCA PE3YJIbTaThl
TEKYIIETo KOHTPOJISl YCIIEBAEMOCTH B TeueHUe cemecTpa. OleHKa CTeNEHU JOCTUKEHUS
00yYaIOMMMUCS TIAHUPYEMBIX PE3YyJbTaTOB OOYUYEHHS MO JUCHUIUIMHE MPOBOIUTCS
MpenojaBaresieM, BEAYIIUM 3aHSITUS 10 JUCHUILIMHE METOAO0M 3KCIEPTHOM o1eHKH. [1o
UTOraM TPOMEXKYTOYHOM aTTeCTallM MO JUCHMIUIMHE BBICTABISACTCS  OIICHKA
«OTIIMYHO», «XOPOULIO», «YJIOBJIECTBOPUTEIBHOY» UM «HEYJIOBJIECTBOPUTEIBHOY.

IIIxana onenuBanua | Onucanue

BrimonmHeHs! Bce BUABI y4eOHON pabOTHI, NMPETyCMOTPEHHBIE YYEOHBIM IUIAHOM.
CTyneHT NeMOHCTpUpPYET COOTBETCTBHE 3HAHMH, YMEHUH, HABBIKOB NPUBEACHHBIM B
TabNMMIax TMoOKa3aTelled, Onepupyer NPHOOPETEHHBIMH 3HAHHUAMH, YMEHHSMU,
OtimaaO HaBBIKAMU, PUMEHSIET WX B CHTYalHAX MOBBIIIEHHOW CIOXHOCTH. [Ipu 3TOM MoryT
OBITH JTOMYIICHB HE3HAYWTENbHBIE OIMMOKW, HETOYHOCTH, 3aTPyOHEHHS TIpH
AHAIUTUYECKHUX OTepalusx, epeHoce 3HaHUM U yMEHHH Ha HOBBIE, HECTAHIAPTHHIE
CUTYaIlnH.

BeimonHeHsl Bce BUABI y4eOHOH pabOThI, MpeayCMOTpPEHHBIE Y4YeOHBIM ILTAHOM.
CTyneHT OEMOHCTPUPYET HEMOJHOE, MPABUIBHOE COOTBETCTBHE 3HAHUW, YMEHUH,
HaBBIKOB NPHUBEICHHbIM B TaOiMuax MokaszaTened, Jub0 eciau MpH 3TOM ObLIH
JIOTYIICHBI 2-3 HECYIIIECTBEHHBIC OITHOKH.

Xopowo

BeimonHeHsl BCce BUABI y4eOHOH pabOThI, MPEIyCMOTPEHHBIC YUEOHBIM ILIAHOM.
CTyleHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHMI, B KOTOPOM OCBEIICHA OCHOBHA,
HauOoJiee BaKHAs 4YacTh MaTepuajia, HO MPHU DTOM JOIYIICHA OJHA 3HAYUTEIbHAs
oIIMOKa MK HETOYHOCTb.

Y 10BIETBOPUTENBHO

He BbInosnHeH oquH win 6osee BUAOB YU4eOHOH pabOThI, MPEeTyCMOTPEHHBIX YICOHBIM
w1aHoM. CTyZneHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAaHUH, YMEHHH,
HABBIKOB TMPHUBEJIEHHBIM B TaOMWIAaX TOKa3aTeJie, JOMyCKaloTCs 3HAYUTEIbHBIE
OIINOKH, MPOSBISETCS OTCYTCTBHE 3HAHUM, YMEHUH, HABBIKOB IO PsITy MOKa3aTelseH,
CTYJEHT UCIBITHIBAECT 3HAYUTEJIbHBIE 3aTPYJHEHHS NPU ONEPHUPOBAHUM 3HAHUSAMH U
YMEHMSIMH IIPH UX NIEPEHOCE HAa HOBBIE CUTYAalHH.

HeynosierBopureibHo

9. DaexktpoHHas nH(GOPMAIMOHHO-00pa30BaTeIbHAS cpeaa

Kaxapiii oOyyaromuiicsi B Te€YE€HHUE BCErO IMepuoja OOydeHHs 00ecreurnBaeTCs
WHJUBUAYAJIbHBIM HEOTPAHUYECHHBIM JOCTYIIOM K JJICKTPOHHOW HMH(POPMAIMOHHO-
oOpazoBarenbHOM cpene YeOokcapckoro wuHctuTyTa (punmana) MOCKOBCKOTo
MOJIUTEXHUYECKOTO YHUBEPCUTETA M3 JIOOOM TOYKH, B KOTOPOW HMEETCS JOCTYI K

nH()OPMAITMOHHO-TEJICKOMMYHUKAIIMOHHON ~ cetn  «HTepHeT» (mamee —  ceTh
«HTepHETY), KaK Ha TeppUTOPHH (UIIMAalIa, TaK U BHE €¢.

OnexkTpoHHas HWHPOPMAIMOHHO-O0pa3oBaTeIbHAsl Cpela — COBOKYIHOCTH
MHOOPMAITMOHHBIX M  TEJICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, COOTBETCTBYIOIIUX
TEXHOJIOTHYECKUX CPEICTB, 00ecIIeYnBarOIINX OCBOEHUE 00y4JarOIIMMUCS
o0pa3oBaTeNbHBIX MPOrPaMM B TIOJHOM OO0BEME HE3aBHCHMO OT MECTa HaXOXKIACHUS
00yJarommxcs.

DJekTpoHHasi HHPOopMaIIMOHHO-00pa3oBaTeibHas cpeia 00eCieurBaeT:
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a) IOCTyIl K Y4eOHBIM IJIaHaM, pabouyuM IporpaMmaM IUCHUIUIMH (MOIYJIEH),
NPAaKTHK, SJICKTPOHHBIM Y4YEOHBIM M3AaHUAM U SJICKTPOHHBIM 00pa3oBaTeNbHBIM
pecypcam, yKa3aHHBIM B pabOuyuX MporpaMMax JUCHUIUIHH (MOJyJIeH ), IPaKTUK;

0) ¢opMupoBaHHE AIEKTPOHHOTO MOPTHOINO OOYyUAIOMIETOCs, B TOM YHCIIE
COXpaHEHHE €ro padoT U OLIEHOK 3a 3TU PadOTHI;

B) puxcamnmio xona oOpa3oBaTeIBLHOrO MpOIecca, pe3yIbTaTOB MPOMEXKYTOUHON
aTTeCTalliu U pe3yIbTaTOB OCBOCHUS MPOrpaMMBbl OakaiaBpuara;

') IpOBEJICHUE YYEOHBIX 3aHATHM, MPOUEAYpP OLEHKH pPEe3yJIbTaTOB OOYy4YeHUS,
peanu3anus KOTOPBIX MPEIyCMOTPEHA C TMPUMEHEHHEM OJJIEKTPOHHOIO OO0yuYeHHs,
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUM;

1) B3aMMOJICUCTBUE MEXKIY Y4YaCTHUKaMH 00pa3oBaTEIbHOTO MpOIEcca, B TOM
YlUCJi€ CHHXPOHHOE€ U (WMJIM) ACHHXPOHHOE B3aMMOJIEUCTBUSI TIOCPEJCTBOM CETH
"Nntepuet".

OYHKIMOHUPOBAHUE 3JIEKTPOHHONW HH(POPMAMOHHO-00PA30BATENBHOU CpEb
o0ecrnieunBaeTcs COOTBETCTBYIOIIUMU CpeacTBaMu UHPOPMAITMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHI U KBATH(PHUKAIEH paOOTHUKOB, €€ HCTIONb3YIOIMINUX U
MOIICPYKUBAIOIIHUX.

OYHKIMOHUPOBAHUE 3JIEKTPOHHONW HH(POPMAMOHHO-00PA30BATENbHOU Cpeb
COOTBETCTBYET 3aKOHOAATeNbCTBY Poccuiickor denepannu.

OcHoBHbIMU cocTaBisttomumMu DMOC dunmana SBISIOTCA:

a) callT wuWHCTUTYTa B ceTu VIHTEepHET, pAaCHOJOXKEHHBIH 10 ajpecy
www.polytech21.ru, https://chebpolytech.ru/ koTopslit obecrieunBaer:

- 1OCTyN 00y4YarolmuXxcsi K y4eOHbIM IJIaHaM, paboyuM MporpaMmMaM JUCIMILINH,
MpPaKTUK, K U3JIaHUSIM DJJCKTPOHHBIX OHMOJMOTEYHBIX CHCTEM, DJIEKTPOHHBIM
nH(OpPMAITMOHHBIM M 00pa30BaTEIBLHBIM peCypcaM, yYKa3aHHBIX B pab0YHX MporpaMMax
(pa3nmensl caiita «CBeneHust 00 00pa30BaTEIBLHON OPraHU3AIUNY);

- UHGOPMHpPOBaHKE O0YyYaKIIUXCA 000 BCEX M3MEHEHMSIX Y4eOHOro mpouecca
(HOBOCTHAs JIEHTa caiiTa, IEHTa aHOHCOB);

- B3aMMOJCHCTBHE MEXAYy YYaCTHMKaMH 0Opa3oBaTENbHOTO  MpoIiecca
(monmpazzensl caita «3agaTh BOIIPOC AUPEKTOPY»);

0) odumanbHble SJICKTPOHHBIC ajpeca MOoApa3JeieHUd U COTPYIHHUKOB
uHCTUTYTa C SHaekc-momeHoMm (@polytech2l.ru  (cMCOK KOHTaKTHBIX —JaHHBIX
noapasaeneHuii dunuana pasmelieH Ha oduUMAIbHOM caifite Punnana B pasiene
«KOHTaKThl», CHUCKM  KOHTAaKTHBIX  O(DHUIIMAIBHBIX  DJIEKTPOHHBIX  JIAHHBIX
npenojaBareneid  pasmenieHsl B mogpasnenax — «Kadenpe») — obecrneunBaroT
B3aMMOJICICTBHE MEXAY yYaCTHUKaMHU 00pa30BaTEeIbLHOTO MPOLIECCa;

B) JMUYHBIA KaOuHEeT oOydvaromierocs (mopTdosino) (BXOJ B JIMYHBIN KaOWHET
pasMmerieH Ha odunuansHoM caiite @uimana B pasnene «CTyIeHTy» Moapaszele
«OnexTpoHHass WH(POpPMAIMOHHO-00pa3oBaTeNbHAS Cpefa») BKIOYAaeT B ceds
nopT(HOoJIMO CTYACHTA, JIEKTPOHHBIE BEIOMOCTH, PEUTHHT CTYIEHTOB M 00€CIICYNBAECT:

- ¢ukcanuo xoaa o0pa3oBaTEILHOTO MPOIECca, Pe3yJIbTATOB MPOMEKYTOUHOU
aTTEeCTallu U Pe3yIbTaTOB OCBOEHUS 00Pa30BaTEIbHBIX MPOTPaAMM 00YUaIOIITIMICS,

- ¢dopMUpOBaHUE DJEKTPOHHOTO TOPTQHOINO OO0YyUaIoUIerocsi, B TOM YHCIE C
coxpaHeHHe paboT 00yUaroIerocs, pereH3ui 1 OleHOK Ha 3TH padOoThlI,
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I) DJEKTpOHHblE OWOMMOTEKH, BKJIIOYAIOUIME BJICKTPOHHbIE  KaTaJoOrH,
MOJTHOTEKCTOBBIE JOKYMEHTHI M OOECIEYMBAIOIINE JOCTYIl K Y4EOHO-METOIMICCKUM
MaTepHuaiaM, BHITYCKHBIM KBATH(PUKAIIMOHHBIM padoTaM | T.1.:

Yebokcapckoro uHctutTyTa (punuana) - « MPBUCy»

1) SIEeKTpoHHO-OMOmmoTeunsie cuctembl (DBC), BKIIOUarOMME 3IEKTPOHHBIN
KaTaJIOT U MOJTHOTEKCTOBBIE JOKYMEHTHI:

- «JJAHb» -www.e.lanbook.com

- O6pazoBarenbHas wiardopma FOpaiit -https://urait.ru

¢) mwiardopma mudposoro oopazosanus [Tomurexa -https://Ims.mospolytech.ru/

K) cuctema « Auturuiaruar» -https://www.antiplagiat.ru/

3) cucrema dJekTpoHHOro jmokyMeHtoobopora DIRECTUM  Standard —
o0ecreynBaeT JOKyMEHTO000pOT Mex 1y Duiinanom U Y HUBEPCUTETOM;

n) cucrema «1C VYmnpasnenue BY3om Onexrponnsiii nexanat» (MockoBckuii
MOJINTEXHUYCCKUN YHUBEPCUTET) oOecreunBaeT (hUKcaAIuio Xxoia o0pa3oBaTeIbHOTO
mpolecca, pe3ylbTaTOB MPOMEXKYTOYHOM AaTTeCTallid H  PE3yJIbTaTOB OCBOCHHS
00pa3oBaTeNbHBIX MTPOTPaMM O0YJAFOIITIMHUCS;

k) cucrema «POLYTECH systems» oOecneunBaeT uH()OPMAIIMOHHOE,
JOKYMEHTaIbHOE aBTOMAaTU3UPOBAHHOE COMTPOBOXKACHNE 00pa30BaTEILHOTO MPOIIecca;

) cucTemMa «AOUTYpUECHT» obOecrnieunBaeT JOKYMEHTAIIBHOE
aBTOMATU3UPOBAHHOE COMPOBOKICHUE PAOOTHI MPUEMHON KOMHUCCHUH.

10. IlepeyeHb OCHOBHOW M  [ONOJHHUTEJbHOH  y4eOHOH JHUTepaTyphl,
HEe00X0AMMOM VIS OCBOCHUS AU CHUIIIHHBI
OcHoBHas quTEparypa:

1. Tpodumona, T. . PykoBOACTBO K pelieHHIo 3amad 1o (usuke :
yduebHoe mocobue s By3oB / T. U. Tpodbumoa. — 3-¢ u3Ad., uclp. U JIOIM. —
Mocksa : U3narensctBo FOpaiit, 2024. — 265 c. — (Bwicmee obpazoBanme). —

ISBN 978-5-9916-3429-8. — TekcT : anekTponHbIi // OOpa3oBaTenbHas margopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/535484.

2. MexaHuka, MoOJeKyIsIpHass (HU3MKa M OCHOBBI TEPMOIUHAMUKH
y4eOHOe 1ocooue sl BBINOJIHEHUs JabopaTopHbix padot / B. A. AHnpees [u ap.] ;
nof pen. B. B. Camapuna. - Ueboxkcaps! : UITU (¢) MI'OVY, 2010.

3. OnTtuka U KBaHTOBas (u3MKa : ydyeOHOe MmocoOue sl BBITOJHEHUS
nabopatopHbeix pabotr / B. A. AuapeeB [u nap.] ; mox pen. C. M. Kazakosa. -
UYebokcapsr! : UITU (b) MI'OY, 2010.

4, Camapun, B. B. Atomuas u snepHas ¢usmka : y4eb. mocoOue s
BBHITIOJIHEHUS JlabopaTopHbix pabotr / B. B. Camapun. - Yebokcaper : UIIN ()
MI'OVY, 2012.

d. Anucuna U. H. COopuuk 3amay no Qusuke [DIEKTpOHHBINA pecypc]:
y4e0. nmocooue / Anucuna U., Orepuyk A., [Tuckapesa T. - Openoypr : OI'Y, 2013
ron. - 114 c . - Pexxum pocryna : http://www.knigafund.ru/books/183256/read#page?2

JlonmoJJHUTEJIbLHAs JUTEpaTypa
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1. UYeptos, A. I'. 3agaunuk no gusuke : yueoHoe mocodue / A. I'. Uepros, A.
A. BopoObeB. - 5-¢ uz ., mepepad. u gom. - M. : Beicm. mik., 1988.

2. JHernmadp A. A. Kypc ¢usuku : ydeOHoe mocoOue myis BTy30B / A. A.
Hetmad, b. M. SBopckwuiit. - 4-e uza., uctp. - M. : Beicmr. mk., 2002

3.  Tpodumona, T. M. CoopHHK 3amady Mo Kypcy (PU3HKU C pEHICHUSIMH
yduebHnoe mocodue st By30B / T. U. Tpodumona, 3. I'. [laBnosa. - 2-e uza., uctp. - M. :

Brrcm. mk., 2001.

4, CasenweB, . B. Kypc oOmelt ¢uzuku

ydyebHoe mocobue. B 4-x T.

Mexanuka. MonekyisipHas ¢usuka / noa oo6m. pea. M. B. CasenbeBa. - M. : KnoPyc,

2009.

Ilepuonvka

Hayunsblii nepuoanueckuii xypHan «BectHuk FHOxkHO-YpanbCcKoro rocyapCcTBEHHOTO

YHUBEPCUTETA. Cepus

«KoMrbroTepHbIe TEXHOJIOTUH, yIpaBJICHHE,

pasrodJIeKTpOoHHKay: HaydHbIl pereH3upyeMblid sxypHai. https://vestnik.susu.ru/cter -

TeKCT: IIEKTPOHHBIN.

11. IlpodeccnoHanbHblie 0a3bl JAHHBIX M HHGOPMAIHMOHHO-CIIPABOYHbBIE

CHUCTEMBI

[IpodeccrnonanpHas 6a3a
JTaHHBIX 1 UH()OPMAIIOHHO-
CIPABOYHBIC CHCTEMBI

Wudopmanus o npaBe COOCTBEHHOCTH (PEKBH3UTHI JOTOBOPA)

YHuBepcurerckas
uHGOpPMaLMOHHAs crcTeMa

TemaTtnueckast 37eKTpoHHass OuOMoTeka u 0a3a sl MPHUKIATHBIX
UCCIIeIOBAaHUM B 00JIaCTH 3KOHOMMKHM, YIPABJICHHUS, COLIMOJIOTHUH,

POCCHUA JUHTBUCTUKH,  puiocopuu,  GUIONOTHHM,  MEXKIYHApPOJIHBIX
https://uisrussia.msu.ru/ OTHOIICHUH, TIPaBa. CBOOOIHBIN TOCTYII
Hayunas »anextponHas Oubmuoreka eLIBRARY.RU - »10
KpyNHEHIui  poccHHCKUM  MH()OPMAIMOHHO-aHAIUTHYECKUI

Hay4Hasl AJIEKTPOHHAS
6ubnmoreka Elibrary
http://elibrary.ru/

mopTai B 00J1aCTH HAyKH, TEXHOJIOTHHU, MEUIIMHBI M1 00pa30BaHMUs,
coJiepkamuii pedepatsl U MOJNHBIE TEKCTHI OoJiee 26 MITH HAYyYHBIX
cTaTedl W MyOJMKaIMii, B TOM YHUCJIE JJIEKTPOHHBIE BEpCcUH Ooliee
5600 poccuiickMX HAyYHO-TEXHMUYECKUX >KYypPHAIOB, M3 KOTOPBIX
6osee 4800 KypHaJIOB B OTKPBITOM JIOCTYTI€ CBOOOJIHBIN JOCTYI

cautr  MHcturtyta — HaydyHOHU
uHpopMauu 1o
oOmecTBeHHBIM Haykam PAH.
http://www.inion.ru

bubmuorpadpuueckne 6a3sr  nmannsix  MHHMOH PAH  mo
COIMAJIGHBIM Y TYMaHHTapHBIM HayKaMm BexyTcs ¢ Hadama 1980-x
rogoB. OOmuit 00BEM MaccUBOB cOCTaBseT Oosee 3 MIIH.
500 Tric. 3ammceit (mamnabie Ha 1 sHBaps 2012 r.). Esxeromnsrii
npupocT — okousio 100 TeIc. 3anucei.

B 0a3bl JaHHBIX BKIIOYAIOTCSI aHHOTUPOBAHHBIE OTHMCAHUS KHHUT H
cTareil U3 )XypHaJIOB U COOpHHUKOB Ha 140 s3pIKax, MOCTYNUBIINX B
OynnamentanbHyto oubmuorexky MHMOH PAH.

Onwucanus crareid W KHAT B 0a3ax JAHHBIX CHAOXKEHBI HIM(PpPOM
XpaHeHHsT W CCBUIKAMH Ha TIOJHBIE TEKCThI HWCTOYHHUKOB W3
HayuHo# 371eKTpoHHOI OMOINMOTEKH.

denepanbHbIil
«Poccuniickoe
oOpa3oBaHue» [DNEeKTPOHHBIN
pecypc] — http://lwww.edu.ru

nopran

®enepanbHblil mopran «Poccuiickoe oOpazoBaHue» — YHUKaIbHBIN
UHTEpHET-pecypc B chepe 0Opa3oBaHus U HAYKH.

ExenneBHO mnyOnMKyeT camble aKTyaJlbHblE HOBOCTH, AHOHCHI
COOBITHH, MH(POPMALMOHHBIE MaTepHajbl IS LIMPOKOrO Kpyra
YUTATEJICH. ExeHenenbHO Ha  TopTajue pa3MeNarTCs
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SKCKJIIO3UBHBIE MaTepuabl,
cHeluagucTaMu —  [eAaroramu,
pPENoOpTaXKU U aHATUTUYECKUE CTAThH.
Uurarenan noiayyaroT AOCTYN K HOpMaTUBHO-TIPaBOBOU 6a3e cdepbl
o0Opa3oBaHMs, OHM MOTYT IIOJIb30BAThCSI CAaMBIMU Pa3TUYHBIMU
MOJIE3HBIMU CEpPBUCAMHM — TaKWMH, KaK OHJIAH-TECTHpPOBAaHHE,
OMPOCHI 10 AKTYaJbHBIM TEMaM H T.]I.

UHTEPBBIO c
[ICUXO0JIOraMH,

BCAYyIIUMU
YUYCHBIMU,

12. IIporpaMmmHoe obGecnevyeHne (JIMIEH3MOHHOE M CBOOOJHO pacnpocTpaHsieMoe),

HCIOJIb3yeMoe MPH 0CYIIEeCTBIEHHH 00pa30BaTeJIbHOI0 Mpolecca

Aypuropust

[Iporpammuoe obecnieueHue

Nudopmarnus o mpaBe COOCTBEHHOCTH
(pexBU3UTHI JOTOBOpA, HOMEP
JIMIICH3UH U T.]1.)

428000, Yebokcapsl, yiI.
K.Mapkca, 1.60
1 atax, momenienue Nel176
YyeOHas ayIuTOpus AT
NpOBEACHUS y4eOHBIX
3aHATHH BCEX BHIOB,
NpeIyCMOTPEHHBIX
mporpamMmoii OakaiaBpuata/
crenuainreTa/
MarucTpaTyphl,
OCHaIl[CHHAs
obopynoBaHueM U
TEXHUYECKUMH CPEICTBAMHU
00yueHHs, COCTaB KOTOPBIX
ompenensercs B pabounx
nporpamMmax AUCIUIUINH
(Momymeit)
Jlabopatopust pu3UKU

Kaspersky Endpoint Security
Cranmaptabiii Educational
Renewal 2 roga.

Band S: 150-249 Homep

muuensuu 2B1E-211224-064549-

2-19382 CyOnuiieH3nOHHBIHI

JIOTOBOP

Ne821 832.223.3K/21 ot 24.12.2021
Jlo 31.12.2023

Kaspersky Endpoint Security
Pacummpennsiit Russian
Edition.

150-249 Node 2 year

Educational Renewal License

CYBJIMLIEH3UOHHBIN JIOTOBOP
Ne IIIHA - 126/2023 ot 14.12.2023

Windows 7 OLPNLAcdmc

norosop NoJ103 ot 30.05.2012) ¢
norcornamenusiMu ot 29.04.14 u
01.09.16

(6eccpouHast TUIIEH3US)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic(Microsoft
Open License

HOMeEp JINLEH3UN-42661846 ot
30.08.2007) ¢ momcoriameHusiMu OT

29.04.14 u 01.09.16 (6eccpounas
JULIEH3U)

Zoom

CBOOOJIHO PAaCIpOCTpaHIeMOe
IporpaMMHoe o0ecreyeHue
(6eccpouHast TUIICH3US)

Ne 1126 Ilomemenune gus
CaMOCTOSITEILHON
PabOTHI O0YYAIOIITUXCSI

Kaspersky Endpoint Security
Cranmaptabrii Educational
Renewal 2 roma.

Band S: 150-249 Homep

mtensun 2B1E-211224-064549-

2-19382 CyOnuiieH3nOHHBIHI

JIOTOBOP

Ne821 832.223.3K/21 ot 24.12.2021
Jo 31.12.2023

Kaspersky Endpoint Security
Pacmmpennsiii Russian
Edition.

150-249 Node 2 year

Educational Renewal License

CYBHI/ILIEH3I/IOHHI)H71 JOTI"OBOP
Ne IITIN - 126/2023 ot 14.12.2023

Windows 7 OLPNLAcdmc norosop NeJ103 ot 30.05.2012) ¢
noncornamenusimMu ot 29.04.14 u
01.09.16
(6eccpounast MTUIICH3US)
AdobeReader CBOOOHO pacIpocTpaHsIeMoe

61




porpaMMHoOe oOecrieueHue
(6eccpounast MTUIICH3M)

I"apanT

Jorosop Nel'-055/2022 o1 01.12.2021

Yandex Opayzep

CBOOOJIHO PacIpOCTpaHIeMOe
IPOrpaMMHOE 00ecIicueHHe
(6eccpouHast TUTIEH3YS)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic(Microsoft
Open License

HOMEp JiuleH3un-42661846 ot
30.08.2007) ¢ momncoriameHus M OT
29.04.14 1 01.09.16 (6eccpounas
JIUTICH3HS )

Zoom CBOOOJTHO PACIIPOCTPAHIEMOE
porpaMMHOe obecrieueHue
(6eccpounast TUIICH3U)

AIMP OTEYECTBEHHOE CBOOOIHO

pacrpocTpaHsieMoe IPOrpaMMHOe
obecrieuenue (OeccpoyHas JTUICH3HS )

Ne 1206 YueOnas
ayJTUTOPUS JIIs
MPOBeICHUS Y4eOHBIX
3aHATHI BCEX BUJIOB,
MPEyCMOTPEHHBIX
[IpOrpaMMon
OakanaBpuaTa/
crieranuTeTa/
MarucTparypsbl,
OCHAITICHHAS
o0opyaoBaHUEM U
TEXHUYCCKUMU
cpeacTBaMu 00y4YeHus,
COCTaB KOTOPBIX
orpenensercs B pabouux
MporpaMMax JTUCITUTUTHH
(Monyneit)

Kabuner
MaTeMaTHUYeCKHUX
TUCTIMILTAH

Kaspersky Endpoint Security
Cranmaptasiii Educational
Renewal 2 roxga. Band S: 150-
249

Howmep nmunen3un 2B1E-211224-
064549-2-19382 CyOnuieH31uOHHBIH
noroBop Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Windows 7 OLPNLAcdmc norosop NeJ103 ot 30.05.2012) ¢
norcornamenusiMu ot 29.04.14 u
01.09.16
(6eccpouHast TUTICH3NSA)

Zoom CB00OOHO pacmpocTpaHsaeMoe

IporpaMMHoe o0ecreyeHue
(6eccpounast MUIIEH3US)

Google Chrome

CBoOogHOE pacmpocTpaHseMoe
IporpaMMHoe o0ecreyeHue
(6eccpounast MUIIEH3US)

AIMP

OTEUYECTBEHHOE CBOOOHO
pacmpocTpaHsieMoe MPOrpaMMHOE
obecrieuenue (6eccpoyHas JTUIECH3US )

13.MaTepuajibHO-TEXHHYECKOe o0ecnedeHne TUCIMITHHbI

Tun u HOMCDP IMOMCIICHUA

[lepeueHb OCHOBHOTO 00OPYIOBaHUS U TEXHUUECKUX
cpeacTB o0yueHust
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VYueOHas ayaAuTOpusl 1Uis IPOBEICHUS
y4eOHBIX 3aHATUIH BCEX BUIIOB,
MIPEeyCMOTPEHHBIX POTrpaMMOit

ObopynoBaHue: KOMIUIEKT MeOeNn s y4eOHOTro poliecca;
JIOCKa ydeOHas
TexHuueckue cpencTBa 00y4eHus: KOMILJICKT

OakayiaBpuara/ CrieraauTeTa/
MarucTpaTyphbl, OCHAIICHHASI
000pyIOBAaHHEM U TEXHUUCCKUMH
cpencTBaMu 00y4eHHs, COCTaB
KOTOPBIX OIPEACISETCS B pad04nX
MporpaMMax JUCIHILUINH (MOIyTIei)
JlaGopatopust pu3uku
1176 (r. Yebokcapsl, yiI.
K.Mapkca. 60)

nmabopaTopHOro o0OpyAOBaHUS MO TUCIUILINHE

O6opynoBaHue: KOMILIEKT Mebenu Ijisi y4eOHOTO TpoIiecca;
TexHuueckue cpeicTBa 00yYEHUS: KOMITBIOTEPHAS TEXHHKA
C BO3MOXKHOCTBIO TMOJKITIOUCHUS K ceTh «VIHTepHEeT» U
00ECIIeYCHNUEM JIOCTYTIA B JICKTPOHHYIO HHPOPMAIIMOHHO-
oOpasoBaTenpHyI0 cpeny Punmnana

IToMerienue 11 CaMOCTOSTEILHON
paboThl 0OyJArOIINXCS

Ne 1126 (428000, YUebokcapsl, yi1.
K.Mapkeca, 1.60, 1 stax,)

YyeOHast aytuTopus Ass
MIPOBE/ICHUS YICOHBIX 3aHATUI
BCEX BHUJIOB, PEyCMOTPEHHBIX
nporpamMmoii GakanaBpuara/
CHelHaTuTeTa/ MaruCTPaTyphl,
OCHallIeHHAasi 000pYyJOBaHUEM U
TEXHUYECKUMHU CPEJICTBAMU
00y4YeHHS, COCTaB KOTOPBIX
ornpejenseTcs B pabounx
porpamMMax JTUCIHILUTHH
(Momymeit)

Kabunetr maremaTudeckux
TUCIUILTUH

Ne 1206 (428000, YUebokcapsl, yi1.
K.Mapkca, 1.60, 1 3Tax)

OO6opynoBaHMe: KOMIUIEKT MeOesn A1 y4eOHOro npoliecca;
JIOCKa yueOHast; CTeH/IbI

TexHuyeckue cpeacTBa 00yUeHHs: KOMITBIOTEPHASI TEXHUKA;
MyJIbTUMEUITHOE 000py10BaHuE (IIPOEKTOP, IKPaH)

14. MerToauyeckne yKazaHus Ui 00y4yawuierocs IO OCBOECHHUIO
AUCHUNIMHBI

Memoouueckue ykazanua 01 3aHAMUIL 1eKYUOHHO20 MUna

B xome neKUMOHHBIX 3aHATUH  oOOywaroumiemMycs HEOOXOJWMO  BECTH

KOHCIIEKTUPOBAaHWE Y4YeOHOro wmaTepuana, oOpamaTh BHHUMAaHHE Ha KaTEerOpUH,
(OpMYTUPOBKH, PACKPHIBAIOIINE COJIEP)KAHUE T€X WJIM WHBIX SBIICHUW U TMPOIIECCOB,
Hay4HbIE€ BBIBOJbI U MPAKTUUECKUE PEKOMEHIAIINH.

HeoOxoaumo 3amaBaTh TPEMOJABATENI0 yTOUYHSIONMIME BOIPOCH C  IIENBIO

YACHEHHUS  TEOPETHUYECKUX  IOJIOKCHUM,  paspelieHHs]  CIIOPHBIX  CHUTYyaluH.
[{enecooOpa3Ho 1opabaTbIBaTh CBOM KOHCIIEKT JIEKLIUH, JIeasi B HEM COOTBETCTBYIOLINE
3allMCU W3 OCHOBHOM W  JOIIOJHUTENIBHOM  JUTEpATypbl, PEKOMEHIOBAHHOU

npernojaBaresieM U MPelyCMOTPEHHON yueOHON MPOTPpaMMOM TUCIUTIIMHBI.
Memoouueckue ykazanua 0711 3AHAMUI CEMUHAPCKO20 (NPAKMUYEcKozo0)
muna.
[IpakTuueckne 3aHSATHS TO3BOJIAIOT Pa3BUBATh Y OOYYAIOIIETOCS TBOPYECKOE
TEOPETUYECKOE  MBILUIEHUE, YMEHUE CaMOCTOATEIbHO  U3ydaThb JIUTEPATYPY,

63



aHAIM3UPOBATh MPAKTUKY; y4aT YE€TKO (OPMYJIHPOBATH MbBICIb, BECTU JUCKYCCHIO, TO
€CTh HMEIOT HCKJIIOYUTEbHO Ba)XHOE 3HAYEHHWE B PA3BUTUU CAMOCTOSITELHOTO
MBIIIICHHS.

[ToaroroBka K MpakTUYECKOMY 3aHATHIO BKIIIOYAeT JBa 3Tana. Ha mepBoMm starme
OoOydaroluiicss IIaHUPYET CBOIO CaMOCTOSITENIbHYIO paboTy, KOTOpas BKIIOYAECT:
ySCHEHHE 3aJaHhsi Ha  CaMOCTOSTENIbHYI0  paboTy; moa00p OCHOBHOM |
JOTIOJIHUTEIHbHOM JIUTEPaTyphl; COCTABIIEHUE IJIaHa PabOThl, B KOTOPOM ONPEACIISIOTCS
OCHOBHBIE ITyHKTHI MpeACTOAIIEH MoAroToBku. CocTaBieHUe TUIaHa AUCIUIUIMHUPYET U
MOBBIIIAET OPraHU30BAHHOCTH B paboTe.

Bropoii sTan BKIIOYaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHSTHIO, KOTOpas
HAYMHAETCS C U3YUYEHUsI OCHOBHOM U JOMOIHUTENBHOU uTepaTyphl. Oco00e BHUMAaHUE
py ATOM HEOOXOAMMO OOpaTUTh Ha COJIEpP>KaHHE OCHOBHBIX IMOJIOKEHUN M BBIBOJIOB,
OoOBbsICHEHHE  sBJIEHUH U  (AKTOB, YSACHEHUE IPAKTUYECKOTO  IPHUIIOKEHUS
paccMaTpuBaeMbIX TEOPETUUYECKUX BOMPOCOB. Jlanee ciaemayeT mOArOTOBUTh TE3UCHI NS
BBICTYIUICHHI 1O BCEM y4eOHBIM BOIMPOCaM, BRIHOCUMBIM Ha IMPAKTUYECKOE 3aHSITHE
WIA TI0 TeMe, BBIHECEHHOW Ha TUCKYCCHIO (KPYTJBIA CTOJ), MPOAYMAaTh MPHUMEPHI C
LEJIbI0 00EeCTIeUeHHsI TECHOM CBA3U M3y4aeMOW TEMBI C PEabHOM JKU3HBIO.

['oTOBSICK K MOKIaAy WM BBICTYIUICHHIO B paMKaX HHTEPAKTHUBHOU (HOPMBI
(muckyccusi, KpyIJiblil CTOM), IpU HEOOXOAUMOCTHU CIIETyET 0OpaTUTHCS 32 MOMOILBIO K
MpernoaaBaTelio.

Memoouueckue yKazanusa K camocmoamenbHoil pabome.

CamocTosTenbHass paboTa 00ydYaromerocs SIBISETCS OCHOBHBIM CPEICTBOM
OBJIQJICHUs] YYEOHBIM MaTepuajioM BO BPEMsl, CBOOOJHOE OT 00s3aTeNbHBIX Y4EOHBIX
3aHatui. CamoctosTenbHas paboTa oOOyyarolerocss HajJ YCBOEGHHEM y4eOHOTro
Marepuaiga MO Y4eOHOW JUCIUIUIMHE MOXET BBINOJHATBCS B OHOIHMOTEKE
YHUBEPCUTETA, YUEOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJaccax, a TakKe B JOMAaIIHUX
ycinoBusix. CopepxaHHe W KOJIWYECTBO CAMOCTOSITENBHOM paboThl 00ydaromierocs
ompenaensercss y4eOHON mporpaMMol AMCHUIUIMHBI, METOAMYECKUMH MaTepHallaMH,
MPAKTUUECKUMH 3a/IaHUSMHU U YKa3aHUSIMH TPENOo/1aBaTesl.

Camocmoamenvuasn padboma é ayoumopHoe pems MoMHcen KI104any:

1) KOHCIEKTHpPOBaHHE (COCTABICHUE TE3UCOB) JICKIIHIA;

2) BBITIOJHEHUE KOHTPOJIBHBIX PadoT;

3) pericHue 3a1a4;

4) paboTy CO CIpaBOYHON U METOAMUYCCKOMN JINTEPATYPOI;

5) paboTy ¢ HOpMATHUBHBIMH ITPABOBBIMH AKTaMH;

6) BBICTYIUICHUS C JIOKJIAJaMH, COOOIICHUSIMHA HA CEMHHAPCKUX 3aHATHSX;

7) 3alMTy BBIMOJHEHHBIX PadoT;

8) yuactue B omnepaTHBHOM (TEKyIEM) ONPOCE IO OTACIBHBIM TeMaM
M3y4aeMOM TUCUHUIUINHBI;

9) yuacte B coOeceqOBaHMSIX, JICIOBBIX (POJIEBBIX) HIPaxX, JAHCKYCCHSX,
KPYTJBIX CTOJIaX, KOH(EepEeHIHIX;

10) yuacTre B TECTUPOBAHHH U JIp.

Camocmoamenvnasn padboma 60 6HeaAyOUMOPHOE 8PEMA MOHCEN COCHOAMD U3:

1) moBTOpEHUS JICKIIMOHHOTO MaTepHaa;

2) TOATOTOBKH K MPAKTHYECKUM 3aHATHSIM;
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3) wu3yYeHHUs y4eOHOM U HAYYHOU JTUTEPATyphI,

4) w3y4eHHs HOPMATHUBHBIX IPABOBHIX aKTOB (B T.4. B DJJCKTPOHHBIX 0a3zax
JAHHBIX);

5) pemreHus 3a/1a4, ¥ MHBIX MPAKTUYCCKUX 3a/IaHUI

6) MOATOTOBKH K KOHTPOJIBHBIM paboTaM, TECTUPOBAHHIO U T.1I.;

7) TOATrOTOBKH K MPAKTHYECKHUM 3aHITHSM YCTHBIX JOKJIAJIOB (COOOIICHHU);

8) moaroroBku pedepaToB, ICCE U MHBIX WHIUBUAYAIBHBIX MHCHMEHHBIX padoT
10 33JJaHUI0 TIPENOIABATENS;

9) BBINOJHEHHUS KyPCOBBIX Pa0dOT, MPETYCMOTPEHHBIX YUCOHBIM IJIAHOM;

10) BBINIOJHEHHUS BBITYCKHBIX KBaTU(MUKAIMOHHBIX paOdOT U JIp.

11) BeimeieHUsT HaWOoJIee CIOXHBIX M TPOOJEMHBIX BOIPOCOB IO H3ydaeMOM
TEME, TIOJYyYECHHE pa3bACHEHUW M PEKOMEHIAlM 10 JaHHBIM BOIIpOcaM C
IIPENOIaBATENIMA Ha KOHCYJIbTALUX.

12) npoBeeHus CAMOKOHTPOJISL ITyTEM OTBETOB HA BOIPOCHI TEKYIIEr0 KOHTPOJIS
3HAHWM, pelIeHUsl MPEACTABICHHBIX B y4eOHO-METOJAMYECKMX Marepuanax Kadeapsbl
3a/1a4, TECTOB, HamUCaHUs pePepaToB M 3CCE MO OTIAEIbHBIM BOIPOCAM H3y4aeMOM
TEMBI.

Texkyumii KOHTPOJb OCYIIECTBISIETCS B (POPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIaJI0B, TBOPUECKUX 3aTaHUM.

B ciyyae npomycKoB 3aHITHI, HANUYKS UHAUBUIAYAJIBHOTO rpaduka oOy4eHus u
JUIA 3aKPEIJICHUs] MPAKTUYECKUX HABBIKOB CTYAEHTAM MOTYT OBbITh BBIAAHBI THUIIOBbIE
WHAVBHUAYaIbHbIE 3a/laHUs, KOTOPbIE JIOJDKHBI OBITh CHIaHbl B YCTAHOBJICHHBIM
IIPENOIaBATENIEM CPOK.

15. Oco0eHHOCTH peaJM3auMU IMCUMIUVIMHBI Jsi MHBAJIWAOB H JIMI €
OrPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyuenue no qucuuruiiie @U3MKa HWHBAJIUAOB U JUI C OTrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 370pOBbsl (nanee OB3) ocymiecTBiseTcs nmpenoaaBaTeieM ¢ y4eToM
O0COOEHHOCTEN MCUXO(PU3UUECKOrO0 Pa3BUTHs, WHIUBHUAYAJIbHBIX BO3MOXHOCTEH U
COCTOSIHUS 3JJ0POBBSI TAKMX 00YyYarOLIUXCS.

JInst cTyZJeHTOB ¢ HapylIEHUSIMU ONMOpPHO-ABUraTenbHOM (yHkuuu u ¢ OB3 mo
CIyXy MNpeIyCMaTpUBAETCS COMPOBOXKIACHUE JIEKIUA UM TPAKTUYECKUX 3aHATHI
MYJIbTUMEAUNHBIMUA CPEACTBAMH, PA3AATOYHBIM MATEPUATIOM.

Hnsa  crynentoB ¢ OB3 1o 3peHHI0O MpeayCMaTpUBAECTCS NPUMEHEHHE
TEXHUYECKUX CPEACTB YCWIEHHMS OCTaTOYHOIO 3pEHHs, a TaKKe IMpelyCMOTpEHa
BO3MOXKHOCTh pa3pabOTKU ay1uOMaTepuaioB.

[To mucuunnmue «®duszmka» oOydyeHHWE WHBAIUAOB M JIMI C OTPaHUYEHHBIMU
BO3MOKHOCTSIMU 3JI0POBbSI MOXET OCYLIECTBJISTBCA KaK B ayJIWTOPUH, TaK U C
HCITOJIb30BAaHUEM AIIEKTPOHHOMN nH(pOPMaLIMOHHO-00pa30BaTEIbHOM Cpenbl,
00pa30BaTeNbHOrO MOpTaja U AMEKTPOHHON MOYTHI.
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JIMCT AOIOJHEHWN 1 USMEHEHUI

paboueit mporpaMmbl JUCIUTITUHBI

PabGouas mnporpamma JUCHMIUIMHBI paccMOTpeHa, oOcykJaeHa U ojgo0peHa s
ucnonHeHus B 202 -202  yueOGHOM rojay Ha 3acefaHuH Kadeapbl, IPOTOKOI Ne
OT «  » 202 T

Baecennl JOITIOJIHCHUS U1 U3MCHCHUA

PabGouast mporpamMmma AMCHMIUIMHBI pPacCMOTpEHa, OOCYXKIeHa H ojoOpeHa IS
ucrionHenus B 202 -202  y4yeOHOM rojy Ha 3acefaHuM Kadeapbl, IPOoToKoa Ne
OT «  » 202 r.

BHecenbl JOITIOJIHCHU 1 U3MCHCHUA

PaGouass mporpamMma AHCIUIUIMHBI PAacCMOTPEHa, OOCYXXJIeHa U OJ00peHa s
ucrionHenust B 202 -202  y4yeOHOM rojay Ha 3acefaHuu Kadeapbl, IPOoTOKoa Ne
OT «  » 202 r.

BHecenbl JOITOJIHCHUA 1 U3MCHCHU A

PabGouast mporpamMma AHCIHMIUIMHBI pPAacCMOTpeHa, OOCykIeHa U ojoOpeHa s
ucrionHenus B 202 -202  y4yeOHOM rojay Ha 3acefaHuu Kadeapbl, IpoTOKod Ne
OT & » 202 .

Bnecennt JOITIOJIHCHUS 1 U3MCHCHUA
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