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PabGouass mporpamma mucnurumabl «@u3nKa» pa3paboTaHa Ha OCHOBE
dI'OC BO 20.03.02 «IIpupomoo0ycTpoiCTBO U BOAOIOIB30BAHUEY, HAIIPABIICH-
HOCTh «Menuopanus, peKyJbTUBAIMS U OXpaHa 3eMeJb», YTBEPKICHHOTO MpUKa-
30M MunucrepcTBa oOpazoBanus 1 Hayku PD 06.03 2015 r. Ne 160

ABTOD:
K. .-M. HayK, JTOLICHT / T. Il. KonecuukoBa
//

PabGouass mporpamma oOcCykJA€Ha U PEKOMEHJIOBaHA K YTBEPKJACHUIO PEIICHUEM
kadenps! ¢puzuku ot 05.03.2018 r., mporokon Ne 7.

3aBenytomuii kadenpoi
< <
1. T. H., Ipodeccop = H. H. Kyp3un

Pabouas mporpamma o100peHa Ha 3acelaHii METOJIMYECKOM KOMUCCUU (haKybTeTa
rusipomenuopaiuu ot 21.05.2018 r., mpotokos Ne 9.

IIpencenarens
METOANYECKON KOMUCCUHU
KaHJ. C.-X. HayK, Impodeccop

== C. A. Bragumupos

PykoBonurens

OCHOBHOM MpohecCruoHaTbHOM
00pa3oBaTeIbHON MPOrpPaMMBbI
KaHJ. C.-X. HayK, mpodeccop

- - C. A. Branumupos



1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabio ocBoeHs qUCHUILTUHBL «Du3nkay sBiseTcs popMupoBaHue y o0y-
YaIOLUXCs LEJIOCTHON €CTECTBEHHOHAY4YHOU KapTUHBI MHUPA, CO3JaHUE HA €€ OC-
HOBE HAyYHO-TEOPETUUECKON 0a3bl 711 U3YyUEHUs] OOLETEXHUYECKUX U CIIELUAIb-
HBIX JUCLUIUINH, U1l OCBOCHUS HOBOW TEXHUKU U TEXHOJIOTUH.

3agaum M CHUILTHHBI

— U3yyeHUe (PyHIAMEHTAJIBHBIX MOHATUH, 3aKOHOB U TEOPHUM KJIaCCUYECKOU
Y COBpEMEHHOM (PU3HKH;

— O3HAaKOMJICHHE ¢ OCHOBHBIMH (PU3MUECKUMHU SIBJICHUSIMH, IPUHLMIIAMUA UX
HAOJIIOJICHUS U SKCIEPUMEHTAIBHOIO UCCIIEI0BAaHUs, C OCHOBHBIMU METOAAMH U3-
MepeHUs (PU3NUECKUX BEIUYUH,

— O3HaKOMJIEHHE C (U3MYECKMMM NpuOOpamu, (OpMUPOBAHUE HABBIKOB
IPOBENCHUS (PU3NYECKOrO SKCIEPUMEHTA U MPOCTeHIIel 00pabOTKU pe3ysIbTaToB
HKCIIEPUMEHTA, BHIPA0OTKAa YMEHUS aHAJIM3UPOBATh PE3YNbTAThl SKCIIEPUMEHTA U
JienaTh NPaBUIIbHBIE BBIBOJIBI;

— BBIpAa0OTKa MPUEMOB U HABBIKOB PELICHUS KOHKPETHBIX 33/a4 M3 pasiiny-
HBIX 00J1acTel (PU3MKH, YMEHHUS BBIIEISATh KOHKPETHOE (PU3NUECKOE COJIEpKaHUE B
NPUKIAJAHBIX 3a7a4aX MPO(PECCHOHATBHON AESITENbHOCTH, CO3/1aBaTh U aHAJIU3U-
pOBaTh TEOPETUUECKUE MOJEIIN (PU3NUECKUX SIBJIEHUH U IPOLECCOB.

2 llepeyeHb MIAHMPYEMbIX Pe3yJabTATOB 00yUeHUS MO AMCIHU-
IJIMHE, COOTHECEHHBIX C MJIAHUPYEeMbIMH Pe3yJbTATAMH OCBOEHMSI

OIIOII BO

B pe3yabTaTe 0CBOEHUS IMCUUILIMHBI (OPMHUPYIOTCA CJIeAYyIONIHE KOM-
NMeTeHIuN:

OK-7 — crmocoOHOCTh K CaMOOpPTaHU3aINK U CaMOOOPa30BaHUIO;

IIK-16 — cnocoOHOCTH MCIIOIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHA-

YYHBIX JUCHUIUIAH, METOJIbI MATEMATHYECKOTO aHAJIN3a U MOJICITUPOBAHUs, TE€O-
PETUYECKOTO U IKCTIEPUMEHTATILHOIO UCCIICIOBAHUS TP PEIICHU N PO ecCHo-
HaJIbHBIX 3aJ1a4.

3 MecTto qucumuiuidHbl B cTpyktype OIIOII BO

«Dusnka» sBiagerca qucuuiuinHon 6aszosoi yactu OITOIT BO nmoaroroBku
oOy4aroruxcs mo Hanpasiaeruio 20.03.02 «IIpupogooOycTpoiicTBO 1 BOAOIIONb-
30BaHUE», HANpPaBIECHHOCTh «Menuopanus, peKyJIbTUBAIUS U OXpaHA 3€MEIIbY.



4 OobeM qucuMILIHHBI (288 yacos, 8 3a4eTHBIX CAMHUIL)

. O6beM, yacoB
Bunbr yueOHOM paboThI
Ounas 3aoyHas
KonTakTHas padora 162 S
B TOM YHCIIE:
— ayauTopHas MO  BUJaM
y4eOHBIX 3aHSATHH
— JICKLIUU 76 S
— MPaKTHYECKHUE 34
— 11a6opaToOpHBIE 48 —
—— BHEAYMTOPHA 4 —
— 3a4er 1 —
— 9K3aMEH 3 —
—— 3alUTa KypCOBBIX
pabot (MPOEKTOB)
CamocrosiTeibHas paGora 99
B TOM YHCIJIC:
— KypcoBasi paboTa (IIpOeKT) — —
——poYue BHIBI CAMOCTOS- 99
TEJIBHOMN paboTHI
KonTpoan 27 -
Hroro no pucumMninue 288 —

5 Coaep:xanue QM CIUTNIAHbBI
ITo uroram n3y4yaemoro Kypca oOydaromuecs: CAA0T 3a4€T U DK3aMEH.
JucuunnuHa uzydaercs Ha 1, 2 xkypcax Bo 2, 3 cemecTpax O4HOH (POpMBI

oOy4eHusl.

Conep:kaHue ¥ CTPYKTYpPa IMCHHUIIMHBI IO 09HOI (popme 00yueHuUs

] Buabl yueOHoii padoThl,
=
s BKJIIOUAsI CAMOCTOSATEIbHYIO pa-
z = 00Ty CTYA€HTOB U TPYA0EMKOCTh
e
Ne HanMeHOBaHHUE TEMEI E = 5 (B 1acax)
I C yKa3aHHEM OCHOBHBIX o3 g Tpak- | Jlabo- | Camo-
/1 BOIIDOCOB 25 5 TH4Ye- | parop- | cros-
p = = @) Jlek- CKHe HbBIE TeIb-
i I 3aHA- 3aHsA- HasA
g THS THS pabo-
Ta
Mexannka
1 | Kunemaruka marepuanbHO Touku u | OK-7 2 6 2 2 9
TBEPJIOTO TeNa MpH nocrynarensHom | [K-16




/o

HaunmenoBaunune TeMbl
C YKa3aHHWEM OCHOBHBIX
BOIIPOCOB

DopMupyemMbie KOM-
neTeHI U

Cemectp

Buasbl yueoHo# pa6oThI,
BKJIIOYAsl CAMOCTOSATEJLHYIO pa-
00Ty CTYA€eHTOB U TPYAO0EMKOCTH

(B yacax)

Jlek-
103054

IIpak-

THYe-
CKHe

3aHs-
THUS

JIaGo-
parop-
HBIE
3aHsA-
THs

Cawmo-
CTOS-
TEJb-
Hast
pabo-
Ta

M BpallaTCJIbHOM JABUXCHHUU.

JluHaMKKa MaTepHAIbHOM TOYKU H
TBEPAOrO TeJa. 3aKOHBI COXPaHEHHUS.

OK-7
I1K-16

Mexanunka naCaAJIbHbIX M HCHUACAIIb-
HBIX )KHHKOCTCﬁ U ra3oB

OK-7
[1K-16

MexaHnveckue KoueOaHus U BOJIHBI
["apmoHnueckue KosiebaHus, SHEp-
T'Hsl TADMOHMYECKUX KoJeOaHui. 3a-
Tyxaroume KoneOaHus. BrinyxneH-
HbIe KoJeOanus. Pezonanc. BomHsr B
YIPYTO# cpefe, YHePreTuYecKue Xa-
PaKTEPUCTHKH YIIPYTHX BOJH.

OK-7
[1K-16

MonekynspHas ¢puzuka
Hneansupie rasel. KuHerndeckas
TeOopus ra3oB. SIBJeHUs MEpeHOCaA.

OK-7
[1K-16

TepmonnHamuka

Ileppoe Hauyano TEPMOAMHAMHUKH.
IIpoueccsl B ueanpHbIX rasax. L{uk-
JUYECKHUE npolueccsl. Bropoe Havano
TEPMOJUHAMUKU. DHTPOMIUSI.

OK-7
[1K-16

Peanbubiii raz. XKunkocts. TBepaoe
TEJI0

Cwiibl MEXMOJIEKYJISIPHOTO B3aMMO-
JIEWCTBUA B ra3zax. YpaBHeHue Ban-
nep-Baanbca. ®a3pl, dazoBbie nepe-
XOAbl. fIBJIEHUSA Ha TPAHUIE JKHUIKO-
CTU U TBepaoro tena. Kanumisipusie
aBieHusd. Kpucramiel, ux mnapamer-
pbl. JledpexTsl kpuctamnos. Kuakue
KPHCTAJIbI.

OK-7
[1K-16

11

DJIEKTPOCTATHKA

DNEKTPUYECKOE T0JIE B BAKYyME, €T0
XapakTepucTuku. 3akoH Kynona.
Teopema I'aycca u Teopema o wLup-
Kynsiuun E. Dnektpudeckoe moje B
Bemiectse. llomgpusanus  nudiex-
TPUKOB.

OK-7
I1K-16

ITocTosHHBIN TOK

OJIEKTPUYECKUI TOK, YCJIOBHS €ro
CYyILIECTBOBaHUSI U XapaKTEPUCTHKHU.
3akon Oma i OTHOPOJHOW W He-

OK-7
I1K-16




/o

HaunmenoBaunune TeMbl
C YKa3aHHWEM OCHOBHBIX
BOIIPOCOB

DopMupyemMbie KOM-
neTeHI U

Cemectp

Buasbl yueoHo# pa6oThI,
BKJIIOYAsl CAMOCTOSATEJLHYIO pa-
00Ty CTYA€eHTOB U TPYAO0EMKOCTH

(B yacax)

Jlek-
103054

IIpak-

THYe-
CKHe

3aHs-
THUS

JIaGo-
parop-
HBIE
3aHsA-
THs

Cawmo-
CTOS-
TEJb-
Hast
pabo-
Ta

OAHOPOJHOM 1enu. 3akoH Jlxoyrs-
Jlenna. DneKTpONpPOBOJHOCTH TBEP-
JBIX TEJl B paMKaX KJIACCHYECKOU U
KBaHTOBOW TEOPUH.

10

DIIEKTPOMarHeTU3M

MaruauTtHoe mosie B Bakyyme. Mar-
HutHas cwia Jlopenna. 3akon buo-
Casapa-Jlanmaca. 3akoH Awmrmepa.
B3auMozeiicTBue mapaiienbHbIX TO-
KOB. 3aKOH MOJHOTO TOKa. SIBneHue
3JIEKTPOMarHUTHOM MHAYKLMH. 3a-
koH @apanes. [Ipasuno Jlenna. NH-
JYKTUBHOCTb  KOHTypa. OJHeprus
MarHUTHOTO TOJIA.

OK-7
[1K-16

11

MarauTHoeE I10JI€ B BEILIECTBE
HamaranmuennocTts BemecTtBa. Buabl
MarHetrkoB. CBOMCTBa aAua- U mapa-
maraetukoB. CBoiicTBa ¢eppomar-
HeTukoB. Temneparypa Kropu.

OK-7
[1K-16

12

DeKTpUuUecKue KoeOaHus
KonebarenbHblii KOHTYp, €ro ypas-
HeHue. CoOOCTBEHHBIE, 3aTyXxarolue
U BBIHYXJIEHHBIE KOJIeOaHUs B KOJe-
OarenpHOM  KOHType.  Pe3oHaHc
HaNPsDKEHUN U TOKOB.

ITepemeHHBIN TOK

IlepeMeHHBIN TOK, €ro IapaMeTpsl.
ComnpoTHuBieHHE, EMKOCTh U HHIYK-
TUBHOCTb B LIENH IIEPEMEHHOTO TOKA.
Bekropnas auarpamma. Mmmnenasc.
3akoH Oma. Momnocts. Koaddumm-
€HT MOIIHOCTH.

OK-7
[1K-16

13

YpaBHeHuss Makcseiuia

BuxpeBoe anexTpuueckoe moie, TOK
cmemenus. [lonHast cucrema ypas-
HeHuil MakcBemna. OTKpBITBIA KO-
neGaTenbHBIA KOHTYpP U €ro u3iyde-
HUEe. DJEeKTPOMAarHUTHBIE BOJHBI U
ux cpoiictia. [Ilkana OMB.
['eomeTpuyeckas onTuka

[Tpuauun ®epma. 3akonsl I'O. Ilox-
HOE BHYTpPEHHee oTpakeHue. Boio-
KOHHAas onTuka. TOHKKE JTUH3BI.

OK-7
[1K-16




/o

HaunmenoBaunune TeMbl
C YKa3aHHWEM OCHOBHBIX
BOIIPOCOB

DopMupyemMbie KOM-
neTeHI U

Cemectp

Buasbl yueoHo# pa6oThI,
BKJIIOYAsl CAMOCTOSATEJLHYIO pa-
00Ty CTYA€eHTOB U TPYAO0EMKOCTH

(B yacax)

Jlek-
103054

IIpak-

THYe-
CKHe

3aHs-
THUS

JIaGo-
parop-
HBIE
3aHsA-
THs

Cawmo-
CTOS-
TEJb-
Hast
pabo-
Ta

14

BonnoBas ontuka

CseroBble BOJHBL. KoOrepeHTHOCTS.
WNuTtepdepentius, uHTEpPEPEHIINOH-
Hble cxeMbl. [udpakuus Ppenens.
3onHass miactuHka.  Jludpakmus
Opaynrodepa. dudpakimonnas pe-
merka. [lonspuszamnus ceera, ee BU-
nel. [lonspusaTopsl U aHaIM3aTOPHI.
3akoH Maimoca. 3akoH bprocrepa.
OnTUYecKr aKTUBHBIE BEIIECTBA.

OK-7
[1K-16

15

KBaHTOBBIE CBOMCTBA U31yUEHUS
AOcomotHo 4yepHoe Teno (AYT),
3akoHbl u3nyyeHuss AUT. Keanrosa-
HUE DHEPruu W3JIy4eHHus, QGopmyna
[Inanka. ['mnmoresa  DuHIITEHHA.
Buemnnii  gororddexr. Dddexr
Komnrona. JlaBnenue cBera.

OK-7
[1K-16

16

BouiHOBBIE CBOMCTBA MUKPOYACTHI]
Bonuel e Bbpoins. CoorHomeHune
HeomnpeaeneHHoctel  ['elizenOepra.
BonnoBas ¢yHkums u ee ¢usnye-
Cckuil cmbIci. YpaBHenue [lIpennn-
repa.

OK-7
[K-16

17

Atom Pezepdona-bopa. dusnka
aTOMOB.

OmneiTel Peszepdopaa o paccesiuuro.
SAnepnas moaens atoma. [loctynaTs
bopa. DnexTpoHHas KoHPUTYpaLus
atomoB. [IpuHuun ITaymnu.
B3aumoneiictsue MU ¢ aromamu
CrioHTaHHOE M BBIHY)KICHHOE H3Iy-
genne, obmas cxema OKI', cBoiicTBa
Ja3epHOTO U3IY4YEHUsI.

OK-7
[K-16

18

AToMHOE SApO. DIeMEeHTapHbIC 4Ya-
CTHUILIBI

Hyxnonnas mMozens sapa. DHeprus
CBSI3U U YCTOWUYMBOCTH sifpa. Jledext
Macchl. PagroakTHBHOCTE.

Bunsl B3auMOAEHCTBHA M KJIACCHI
3NeMeHTapHbIX 4YacTull. CoOBpEMEH-
Has KapTUHA CTPOECHUS MATEpUH —
CrangapTHas MOJIEIb.

OK-7
[1K-16




] Buabl yueoHoii padoTsl,
=
=) BRJIIOYas CaMOCTOATE/ILHYIO pa-
< 00Ty CTYIEHTOB H TPY/10eMKOCTh
= o y ety, py.
Ne HaumeHnoBaHue TEMBI E = 5 (B 1acax)
i C yKa3aHHEM OCHOBHBIX ° 5 s Ipak- | Jla6o- | Camo-
n/n BOIIDOCOB g E S THYe- | parop- | CTos-
p E = o Jlex- CKHe HbIE | Telb-
o o 3aHsg- 3aHs- Has
5 THS THS pabo-
Ta
Uroro 76 34 48 99

6 Ilepeyenb y4eOHO-METOAUYECKOT0 OOecmevyeHHUs JIs CaAMO-
CTOATEJIbHOM PadOThl 00YYaKOIIMXCH M0 JUCHUILIAHE

MeTtoandeckue yKazaHus JIJIs1 CaMOCTOSTEIIbHON padOThI

1. Crapoctuna MU.A. Kpatkuii kypc pusuku mis 6akaiaBpoB [DJIEKTPOH-
HbII pecypc]: yuebHoe nmocobue/ Crapoctuna U.A., bypaosa E.B., CanbmanoB
P.C.— DnekTpoH. TekcToBble naHHble.— Ka3anb: KazaHCKHI HallMOHAJIBHBIA HC-
CJIEIOBATEILCKAA TEXHOJOTHYeCKuid yHuBepcutet, 2016.— 364 ¢.— Pexum n0-
cryna: http://www.iprbookshop.ru/79312.— 35BC «IPRbooksy, mo mapoutto.

2. 3BesnuHa, H. A. Monekynapuas ¢usuka. TepmoauHamuka: ydeOHO-
METOJMYECKOE MOCOOME O BBITOJHCHUIO MHAWBUAYAJIbHBIX JOMAIIHUX 3aJlaHuN
no ¢usuke/H. A. 3Be3guna, H. b. Ilymkapesa, I'. B. Cakyn. — ExkatepunOypr:
Ypansckuii peaepanvubiii yausepcutet, ObC ACB, 2015. — 44 ¢. — ISBN 978-
5-7996-1394-5. — TeKcT: ANEeKTPOHHBIN // DIEeKTPOHHO-OMONIMOTEeYHasI CUCTEMA
IPR BOOKS: [caiiT]. — URL.: http://www.iprbookshop.ru/68260.html.

3. [IpakTryeckoe pyKOBOJCTBO MO OPTraHU3AIUA CAMOCTOSITEILHON pabOThI
CTYJEHTOB IIPU U3y4YE€HUU TUCHUIUINHBI «Du3nkay. — Kpacnonap: Kyol'AY, 2017.
— 52 c¢. Pexxum noctyna: https://yadi.sk/i/5xJteU6Rbt9Qrw.

/ MOHJ OLIEHOYHBIX CPEACTB /ISl MPOBEICHUS MPOMEKYTOYHOM
arrecTalluu

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMeM 3TanoB uX (OpMUPOBAHHUS B
npouecce ocsoenust OITIOII BO

Oransl GOPMHUPOBAHUS U IPOBEPKH YPOBHSI C(HOPMUPOBAHHOCTH KOMIIE-
Howmep cemectpa TEHIUH 10 JUCITUILINHAM,
npakTukaM B npouecce ocsoerust OIIOII BO

\ OK-7 «c1iocoOHOCTh K CaMOOPTaHU3alMKA U CaMOOOPa30BAHUIO

| 2 | ®umocodus



http://www.iprbookshop.ru/68260.html
https://yadi.sk/i/5xJteU6Rbt9Qrw

Howmep cemectpa

Oranbl GOpMUPOBAHUS U IPOBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMIIE-
TEHLUN 10 AUCIUIUIMHAM,
npakTukam B npouecce ocsoenusi OI1IOIT BO

1,2,3,4

Maremaruka

1

XUMUS

2,3

duzuka

HaueprarenbHas reomerpus

MenexMeHT

~N oWt

[IpakTrka 1o noysy4yeHuro npoQecCHOHANBHBIX YMEHHUH U OTbITa Mpodec-
CHOHAQJIBHOW JEATENbHOCTH (B TOM YHCJI€ TEXHOJIOTHYECKasl IPAaKTUKA)

7

Hayuno-nccnenoBarensckas pabora

8

['ocynapcTBeHHast UTOroBasi aTTeCTaLMS

IIK-16 «cnocoOHOCTh HCII0IL30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHbIX JUCHUIUINH, MCTO-
JAbl MATEMATHUYCCKOI'O aHalIn3a U MOJACIUPOBAHUA, TCOPCTUUYCCKOTO U SKCIICPUMCHTAJIBHOT'O UC-
CJICOOBAaHUS IIPHU PCIICHHUN HpO(i)eCCI/IOHaJH)HBIX 3agaqd»

1,2,3,4

Maremartuka

XUMUS

HaqepTaTenLHaﬂ reoMCTpusd

WNnxenepnas rpaduka

NN |-

Tonorpaduyeckoe yepyenne

2,3

duzuka

OCHOBEI MaTEMaTHYECKOTO MOICINPOBAHUS

Hpe,[[I[I/IHJ'IOMHaH IIpaKTHUKa

Q| oo O~

I OCYAapCTBCHHAs UTOIroOBad aTTeCTalluAa

7.2 Onucanune noka3areJjieil 1 KpUTepHeB OLlEHMBAHUS KOMIIETEHUMA Ha
Pa3JIMYHbIX 3Tanax ux GopMuUpoBaHUsA, ONMCAHUE IIKAJIbI OLEHUBAHUS

IInanupyemsre YPpOBEHb OCBOEHMSI
pE3yJIbTaThl OCBO- OneHouHoe
CHHSI KOMITETEH- HCYNOBJIC- | yIOBICTBOPH- XOpOLLIO OTIHHYHO CPENCTBO
I TBOPUTEIHHO TEJILHO
OK-7 «cnocoOHOCTh K CaMOOPIaHU3allui U caMO00Pa30BaHUIO»
3HaTh:
— Hay4HyI0 U (u- | YpoBeHb MunuManbHO | YpoBeHb 3Ha- | YPOBEHb KoHntponbHas
m0co(pCcKyr0 Kap- | 3HaHUM HIDKE | JIOMYCTUMBIM | HUM B 0OObeMe, | 3HAHUM B pabora.
THHY MHUpPa; MHO- | MUHUMAJb- YPOBEHb 3Ha- | COOTBETCTBY- | oObeme, co- | JlabopaTopHas
roo0pasue Kyib- | HBIX TpeOo- HHU, 101y~ FOIIIEM TTPO- OTBETCTBY- pabora.
Typ W LUBWIW3A- | BAHUN, MHO- | IIIEHO MHOTO | rpamMMe MO/JI- IOLIEM TIPO- Tectsl.
U B UX B3aUMO- | IO TPyOBIX HerpyObIX rOTOBKH, J10- rpamMMe non- | Pedepar.
JENCTBUY; OLINOOK. o1InOoK IYLIEHO He- roToBKH, 6e3 | Jlokman.
— crnocoObl  ocy- CKOJIBKO He- OILINOOK. Bompocsr
LIECTBJIEHUS  CO- rpyOBIX OIIN- K 3a4eTy.
LAAJbHOTO B3aH- OOK. Bomnpocsr
MOJICHCTBUSL W K DK3aMEHY.
peanu3alnuu CBO-
el poiu B KO-
MaH7e;
— 3aKOHO/1aTeNb-




[Inanupyembie
pe3yAbTaTEI OCBO-
€HUSl KOMIIETEH-
1

YpoBeHb OCBOEHHUS

HEYJI0BJIE-
TBOPUTEJIHHO

yIIOBJIETBOPH-

XOPpOILIIO
TCJIBHO

OTJIINYHO

Orenounoe
CPEICTBO

HbIE U HOpMaTUB-
HBIE aKTBhI, pe-
[JIaMEHTUPYIO-
LIME JEeATEIb-
HOCTb BOJI0XO-
3SIICTBEHHOT'O
IIPOU3BO/ICTBA;

—  COBpPEMEHHOE
COCTOSIHUE, IIep-
CIIEKTUBBI U IIPO-
0JieMbl pa3BUTHUS
SKOHOMMKH u
MEHEI)KMEHTA,
OCHOBHBIE 33]1a4H
HNPEANPUITHI OT-
paciu B yCIIOBU-
AX PbIHKA.

Ymers:

- UCIOJIb30BaTh
3HAHUE MEXKKYJIb-
TYpHOTO  Pa3HO-
obOpa3ust  oOe-
CTBa MpH oOIIe-
HUH,

—  HCIIOJIb30BaTh
CIoCcoObI ocy-
IIECTBJIEHUS  CO-
[IUATFHOTO B3aM-
MOJEHCTBUSA u
peanu3aniu  CBO-
el poiu B KO-
MaH/e;

— CaMOCTOSITelb-
HO M TBOPYECKHU
UCIIOJIb30BaTh
TEOPETUYECKHE
3HaHUS B IIPO-
mecce  TOCIETy-
IOIIEro 00y4YeHus
B COOTBETCTBHH C
y4eOHbIM IUIaHa-
MH  TOJATOTOBKH
oOyuatorerocs.

Baajners.
- OCHOBaMHu (u-
JT0COQCKUX 3Ha-

[Ipu peme-
HUU CTaH-
JApTHBIX 3a-
Jad He mpo-
JIEMOHCTpH-
POBaHBI OC-
HOBHBIE yMe-
HUS, MHOTO
rpyOBIX
OImHOOK.

ITpu pemre-
HUU CTaH-

IIponemoH- [Iponemon-
CTPUPOBAHBI | CTPUPOBAHBI
OCHOBHEIE BCE€ OCHOBHEIE
YMCHHSI, pe- | YMEHUsI, pe-
IIEHBI TUIIO- | IIEHBI BCE OC-
BBIE 3a7a4HM C | HOBHBIE 3a/1a-
HErpyobIMH | UM C HETPYyOBbI-
oImuOKaMu, MM OIINOKAMH,
BBIIIOJHEHBI | BBIIOJHEHBI
BCE 3aJlaHMsI, | BCE 3aJlaHHs B
HO HE B IOJI- | IMOJIHOM 00be-
HOM 00BEME. | M€, HO HEKO-
TOpBIE C HEMIO-
YeTaMH.

Nwmeercs mu- | IIponemon-
HUMAJIBHBIA | CTPUPOBAHBI

IIponemon-
CTPUPOBAHbI
BCE OCHOB-
HbIC YMEHUS,
pELIEHBI BCE
OCHOBHBIC
3aJ1a4M C OT-
IENBLHBIMA
Hecylle-
CTBEHHBIMH
HEeJ0YeTaMH,
BBIMTOJHEHDI
BCE 3aJIaHus
B IIOJIHOM
oOBeMeE.

ITponemon-
CTPUPOBAHbI

KonTponbHas
pabora.
JlaGopaTopHas
pabora.
TecTsl.
Pedepar.
Jlokman.
Bonpocsr

K 3a4eTy.
Bonpocsr

K 9K3aMEHY.

KoHTtponbHas
pabora.
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[Inanupyembie

YpoBeHb OCBOEHHUS

pe3yabTaThl OCBO- Ouenounoe
eHus Kommeren- | HEYAOBJIC- | YIOBICTBOPH- XOpOIIIO OTIIMYHO CpeJICTBO
ITHH TBOPHUTEILHO TEIBHO
HUI; JMApTHBIX 3a- | HAOOp HaBbI- | 0A30BbIC HaBbIkM nipu | JIaboparopHas
— HaBBIKAMH Op- | J1ad HE MMPO- | KOB LIS pe- HaBBIKH TIPU peieHnn He- | pabora.
TaHW3alid U KO- | IEMOHCTPU- | IICHUS CTaH- | PEIICHUU CTaHIapTHBIX | TecThl.
OpAMHAIMK B3a- | pOBaHbI Oa- JApTHBIX 33a- | CTAaHIAPTHBIX | 3a/1a4 Oe3 Pedepar.
UMOJICHCTBUS 30BbIC HaBBI- | J1ay C HEKO- 3a/la4 ¢ HEKO- | OIIMOOK | Joxman.
MEXIy JIOIAbMH, | KA, IMEIH TOPBIMHU TOPBIMHU HEIIO- | HEJIOUYETOB. Bompocsr
KOHTPOJIS U | MECTO TpYy- HEJOYETaMH. | YETAMH. K 3aQ4eTy.
ornleHkn  3(Pdek- | Oble OMUOKH. Bormpocsl
TUBHOCTH  Jiesl- K DK3aMEHY.

TEIBHOCTH  JIPY-
TUX;

- crocodamu
pacdera  OCHOB-
HBIX DKOHOMUYE-
CKHX U yIpaB-
JIEHYECKUX IIOKa-
3aTeliel, MCIIOJh-
3yeMbIX TIpU TIPO-
E€KTUPOBAHHH,
CTPOUTEIIbCTBE,
OKCIUTyaTallikl |
PEKOHCTPYKIIHH
BOJOXO03SMCTBEH-
HBIX 00BEKTOB;
-HaBBIKAMU  ca-
MOCTOSITEIIEHOTO
OBJIAJICHUS  HO-
BBIMU 3HAHUSIMH
0 TEOPUH DIKO-
HOMHKH H Me-
HEDKMEHTa B BO-
JI0XO3S1CTBEH-
HOM CTpPOWTEIb-
CTBE M TPAKTUKE
€e pa3BUTHSIL.

[IK-16 «cmocoOHOCTh MCTOIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUIMH, METOJIBI
MaTEMaTUYECKOro aHallu3a U MOJAEIUPOBAHUS, TEOPETUUECKOTO M IKCIEPUMEHTAIBLHOTO UCCIIEeI0Ba-
HUS TIPU PEeIICHUN MPOGECCUOHATBHBIX 3a71a9)

3HaTh:

- HOPMaTUBHYIO U
TEXHUYECKYIO
JOKYMEHTAITUIO
0 HKCILTyaTa-
Ouu, TCXHUYC-
CKOMY 00CITyXH-
BaHUIO, PEMOHTY
MEeJIMOPaTUBHBIX

YpoBeHb
3HAHUW HUXKE
MHUHHMAJTb-
HBIX Tpebo-
BaHWM, MHO-
ro TpyObIX
OIIMOOK.

MunnmanbHO | VpoBeHs 3Ha-
JOIYCTUMBIN | HUIi B 00bEME,
YPOBCHb 3Ha- | COOTBETCTBY-

HHM, 10Iy- FOILIEM TIPO-
IIEHO MHOTO | rpaMMe IMOJI-
HerpyObIX TOTOBKH, J10-
OLINOOK. ITyIIEHO He-
CKOJIBKO He-

YpoBeHb
3HAHUU B
00BeMe, co-
OTBETCTBY-
FOIIIEM TIPO-
rpaMMe ToJI-
TrOTOBKH, 0€3
OIIMOOK.

KoHnTtponbHas
pabora.
JlaboparopHas
pabora.
TecTsl.
Pedepar.
Hoxnan.
Bomnpocsl
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[Inanupyembie

YpoBeHb OCBOEHHUS

pe3yabTaThl OCBO- Ouenounoe

eHus Kommeren- | HEYAOBJIC- | YIOBICTBOPH- XOpOIIIO OTIIMYHO CpeJICTBO
I TBOPUTEIBHO TEJIHO

00BEKTOB; rpyOBIX OIIN- K 3a4eTy.

-OPSAI0K 0hOpM- OOK. Bormpocsl

JIEHUsl OTYETHOH, K DK3aMEHY.

TEXHHUYCCKOH,

HOPMAaTUBHOM U

pacnopsIuTelb-

HOM JIOKyMEHTa-

LUH.

Ymern:

— OIIpEaEATh [Ipu pemre- [IponemoH- IIponemoH- [IponemoH- Konrpomnbras

HCTOYHUKHU, IPO- | HUU CTaH- CTPUPOBAHBI | CTPUPOBAHBI CTPUPOBAHBI pabora.

BOJIUTH IIOMCK U JApTHBIX 32- | OCHOBHLIC BCC OCHOBHbBIC | BCC OCHOB- JlaboparopHast

aHaiu3 uadop- Ja4 He IIpo- yYMEHHUs, pe- YMEHHUs, pe- HBIC YMCHUA, pabora.

Maruu, HeoOxo- JACMOHCTpPHU- IICHBI TUIIO- | IICHBI BCE OC- PCUICHEI BCE Tecrsr.

IUMOM s ocy- PpOBaHEI OC- BbBIE€ 3aJ1a4U C | HOBHbIE 3a/1a- OCHOBHBbIE PeQ)epaT.

IICCTBIICHUS HOBHBIE yMe- | HETpyObIMHU 4M ¢ HerpyObl- | 3a7a4u C OT- Hokma.

npodeCCUOHANIb- | HUSI, MHOT'O OIIHOKaMH, MM OIIMOKAaMH, | JIE€IbHBIMH Bonpocer

HOH JIeSTEIIBHO- rpyOBIX BBITIOJTHCHBI BBITNIOJIHCHBI Hecyle- K 3a4€Ty.

CTH, OIINOOK. BCE 3aJlaHud, | BCE 3aJlaHUA B CTBEHHBIMHU Bonpocer

— opopMIIATH OT- HO HE B IIOJI- | TIOJIHOM 00be- | HemoueTamu, | K OK3aMEHY.

YETHYI0, TEXHU- HOM oOBEME. | Me, HO HEKO- BBIIIOJIHEHBI

YECKYyl, HOpMa- TOpPBIE C HEAO- | BCE 3aJaHus

TUBHYIO U PACIO- YeTamu. B [TIOJIHOM

PAIUTETBHYIO obbeme.

JIOKYMEHTALUIO.

Baanernb:

— IIOATOTOBKA [Ipu pemre- Nwmeerca mu- | IIponemon- [IponemoH- KonrponkHas

OTUETHBIX, IPO- | HUHU CTaH- HUMAJIbHBI | CTPUPOBAHBI cTpupoBausr | PadoTa.

M3BOJICTBEHHBIX | TApTHBIX 3a- | HaOOp HaBbl- | Oa30BbIE HAaBBIKU MPH JlabopatopHast

JIOKYMEHTOB, Jla4d He Ipo- | KOB JUIA pe- HaBBIKHU TIpU perenny He- | PaboTa.

yKa3aHuH, Ipo- JEMOHCTPH- | IIEHHUS CTaH- | PEIICHUU CTaHJApTHBIX | 1€CTHL

€KTOB ITPUKa30B, | pOBaHbI Oa- JApTHBIX 3a- | CTAHJAPTHBIX | 3a/1a4 Oe3 Pedepar.

pacnopsKeHUH, 30BbIC HABBI- | J1a4 C HEKO- 3a/1a4y C HEKO- | OIIMOOK U Hoxna.

JIOrOBOPOB I10 KM, MHOTO TOPBIMU TOPBIMHU HEJIO- | HEIOYETOB. Bompocst

BOITPOCAM, BXO- rpyObIX HEJI0OYETaMH. | YETaMH. K 324€TYy.

JSIIIAM B KOMITE- | OIIUOOK. Bonpocer

TEHIIHIO; K OK3aMEHY.

— IIOATOTOBKA

3AKJIFOYEHUS O

MEIUOPAaTUBHOM

COCTOSIHHH 3€-
MCJIb.
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7.3 TunoBble KOHTPOJIbHbIE 32JaHUSI WJINM HWHbIE MAaTepUAJIbl, HEODXO0-
AUMbIe JJIsl OLeHKH 3HAHMi, yMEeHUIl, HABBIKOB, XapaKTePU3YIOIIUX ITAMNbI
¢popMupoBanus komnereHuni B npouecce ocsoenusi OINOII BO

3aganus 11 KOHTPOJILHOI padoThI
3alaHus COCTABJIEHBI 110 TPUALATUBAPUAHTHON cucTeMe (IIPUBENIEH OJIUH U3

BAapUAHTOB).

Konrpoabnast padora Ne 1. Mexannka. Mexannueckue KoJieOanus.
Yupyrue BOJIHBI

1. Kamens, OpolIeHHBIN FOPU30HTAIBLHO, YAl Ha 3eMJII0 yepe3 Bpemst t = 3 ¢ Ha
paccrostauu | = 27 M 1o ropusoHTayM OT Mecta Opocanus. C Kakoil BBICOTHI h
OpomieH kameHb? C KakoW CKOPOCThIO 1y OH OporieH? C Kakoil CKOPOCThIO U OH
ynazer Ha 3emiito? Kakoil yrosl ¢ COCTaBHT TPaeKTOpUs KaMHS C TOPU30HTOM B
TOYKE €r0 NaJeHUs Ha 3eMII0?

2. K pesunoBomy mnypy miauHoi | =40 cM 1 paguycom I = 1 MM MOJBEIIEHA THPS
maccod m = 0,5 kr. 3nas, uro MoxyJsib FOHra pesunsl £ = 3 Mlla, HailTu nepuon
BEPTUKAJIbHBIX KOJICOaHUI TUPH.

KonTpoabnas padora Ne 2. Mogekyasipaast pusuka. Tepmoannamuka

1. Tpexaromuslii ra3 noxa gasienuem P = 240 klla u remneparype t = 20°C 3anu-
maeT 00beM V = 10 1. Onpenenuts TemI0eMKOCTh C, 3TOT0 Ira3a NpU MOCTOSHHOM
JTABJICHUU.

2. Ckonbko Temnotsl nornomart 200 r Bogopoaa, Harpesasch ot 0° 1o 100° C mpu
MOCTOSTHHOM JaBieHnn? KakoB mpupocT BHyTpeHHe# sHeprun raza? Kakywo pado-
Ty coBepIIaeT rasz?

Konrpoabnasi padora Ne 3. DuekrpoctaTuka. [locTosIHHBIH 2J1eKTPpUYECKH A
TOK

1. B BepimHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOAATCA OJAMHAKOBBIE MOJI0-
xuTenbHbIe 3apsanbl ( = 2 HKi1. Kakoi oTpunatenbHblil 3apsia (1 HE00X0IUMO MO-
MECTUTh B LIEHTPE TPEYTOJIbHUKA, YTOOBI CHJIa IPUTSHKEHUS C €r0 CTOPOHBI ypaB-
HOBECHJIA CHJIbI OTTAJIKHUBAHUS MOJOKUTEIbHBIX 3aps10B?

2. barapess U3 moCienOBaTEeILHO COCIMHEHHBIX compoTuBieHud Ri, Ry , Rs u

DJ1C 6 =10 B ¢ Buytpennum conpotusienueM ¢ I =1 Om umeer KIIT 0,8. ITazne-

HUS HanpsDKEHUs Ha conpoTuBiieHusX Ri, Ry paBubl 4 B u 2 B cooTBEeTCTBEHHO.
Haiitu TOK B 1iemu.

KonrpouabHasi padora Ne 4. JjieKTpoMarHuTHbIe BOJIHBI. ['eomeTpuyeckas
ontuka. @oromerpus

1. B BakyyMme BIOJIb OCH X PacHpOCTPaHSIETCs IUIOCKas 3JIEKTPOMAarHUTHAs BOJIHA.
NHTEHCUBHOCTD BOJIHBI, T.€. CPEIHSSA DHEPTHS, IPOXOASIIas Yepe3 EANHHULLY I10-
BEPXHOCTH 3a EIMHHUILy BpeMeHH, cocTapnseT 21,2 mxBr/mM2. Onpenenure amrm-
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TyAYy HaNPSLKEHHOCTH AJIEKTPUYECKOTO T0JISL BOJIHBI.

2. V3 ToHKOU TIIIOCKONapauieIbHOM CTEKJISIHHOW TIJTACTUHKH W3-
TOTOBJICHBI TPH JIMH3bI. DOKYCHOE pacCcTosiHUE JIUH3 | U 2, clio-
KCHHBIX BMecTe, paBHO — fi2, pokycHOe paccrosiHue nuH3 2 U 3

(%]

paBHO — fp3. Ompenenute (HOKyCHOE PacCTOSHUEC KXKIOH U3

JINH3.

TecTnI

ITo mucnunnuze «@PHU3MKa» IPEAYCMOTPEHO IPOBEACHUE KOMIIBIOTEPHOIO
TeCTUpOBaHUs. TecToBble 3a1aHus Mo AucuMILInHE «Du3nkay BKIOYEHBI B 0a3y
TECTOBBIX 3aaHul «DU3KKa» B KOHCTPYKTOPE TECTOB aJallTUBHOW CTPYKTYPHI Te-
ctupoBanus (ACT) u numerorcs B Hanuuuu B LleHTpe nHpOpPMALIMOHHBIX TEXHOJO-
ruit KyoI'AY.

[IprMepbl TECTOBBIX BOIIPOCOB
|. Mexanunka
S: MexaHuka u3ydaer...
- ABUJKCHHUC TCJI C YUCTOM IIPUYKH, BBI3bIBAOIIUX ABUXKCHUC
- pa3JIMYHbIC BUABI MCXaHUYCCKOI'O ABMIKCHU S oe3 y4€Ta IMPUYINH, BbI3BIBAOIINUX 3TO ABUKCHUC
- YCJIOBUA paBHOBECUA TCJI, HAXOAAUXCA IO I[GI\/JICTBI/IeM CHII
+: BUJIbI MEXaAHUYECKOT'O IBMKECHUA U IMPUYKUHBI UX BO3HHKHOBCHHA

-2 S: Maccoii Tena Ha3bIBAE€TCS BEJIMUMHA, ...

-: U3MepsieMasl KOJIMYECTBOM BEILIECTBA, COACPKALIEMCS B JAHHOM TEJIE
- U3MepsieMas CUJIOM, C KOTOPOM TeJO MPUTATUBAETCA K 3emie

-, UI3MepsieMasi OTHOIIIEHHEM Beca JIaHHOTO BEILECTBA K €ro 00bemMy

- IBJIAIOLIASACS MEPOM MEXaHUYECKOIO B3aUMOJAECHCTBUS TEN

+: onpeaesonas MHEPUMOHHBIE U TPABUTAIMOHHBIE CBOMCTBA TEN

S: BpeMms paBHOMEPHOTO ABUXKEHUS aBTOMOOWJS MO MoCTy JuyinHOM 480 M co ckopocThio 18

KM/Y paBHoO. ..
+: 96 ¢ - 27¢ - 274 -2 8640 ¢

S: BwicoTa moMa mpu BpeMeHH NaJICHUN COCYJIBKH 2 ¢ TIOCiIe Havdalla IBM)KCHHS PaBHO. ..
- 15Mm +:20m - 45 M -1 60M

S: Teno nBuUXercs ..., €CIIM CyMMa BCEX JIEHCTBYIOLIMX CUJI paBHA HYJIIO
-: PaBHOYCKOPEHO

- IO OKPY>KHOCTH

-: C I3MEHEHUEM CKOPOCTH

+: IPSIMOJINHEIHO ¥ PABHOMEPHO MJIM TOKOUTCS

S: Cuua Tsru aBroMoousst maccoit 14 T mpu npoxoxaeauu 50 M 3a 10 ¢ ¢ koaddunnentom Tpe-

Hus 0,05 paBHa...
+: 21 kH. - —7TxkH - 21 H - 7H

S: Kunetnueckoi sHepruei Ha3bIBaeTcsl. . .

-: DHEpPrus, 3aBUCSIASL OT B3aUMHOTO PACOI0KEHUS TeJl WU YacTel Tena
-: DHEPrus Tela, MOJAHATOr0 HaJl 3eMiiei
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-. DHCPrusd nmagarouiero Tejia
+: OHEpPIus, O6YCJ'IOBJ'IGHHa${ MEXaHUYCCKUM ABMKCHUEM TECII

S: IoTeHnnanpHast YHEPTHUS MOJHATOTO OTHOCUTEIIBHO TIOBEPXHOCTH 3eMJIM Ha BBICOTY 20 M Te-
J1a Maccoi 3 Kr paBHa...

-2 60 JIx +: 600 JIx -2 0,15 JIx -0 1,5 Ix
V1: Konebanus u BOJHBI

S: T'apMoHMYECKUMU KOJIeOAHUSIMU HA3bIBAIOTCA. ..

-! KoJjeOaHus, COBEPIIAIONINECS OTHOCHUTEIIFHO IOJIOKEHUSI PAaBHOBECHS

+: KoneOaHus, COBEpILIAIOIIUECS 0 3aKOHY CHHYCA M KOCHHYca

-: BBIHY)KJCHHBIE KOJIeOaHUs TeJa MO JCHCTBIEM BHEIIHEH CHIIBI

-: cBOOOJIHBIE KOJIEOAHUS B PE3YJIbTaTe KAKOr0-IM0O0 OJHOI0 HAYaJIbHOTO OTKJIOHEHUS

S: Tlepuon konebaHuii TOABEIICHHOTO K TIpyxuHE )ecTkocThio 0,05 H/Mm rpy3a maccoit 200 T
paBeH. ..
+:13 ¢ - 25¢ -2 524 ¢ -2 3,1c

S: N3smenenwue (a3wl rapMoHHUECKOro Kosiebanus Ha 180 rpagycoB COOTBETCTBYET. ..
-: TIOJTHOMY TIEpUOJY KOJICOaHUs

+: TIOJOBUHE MEpHoaa KOJIeOaHus

-: YETBEPTH MepHoJia KoIeOaHHs

-: JIByM IIepHojiaM KoJeOaHus

S: Jlnuna paaroBoaHbel 600 M COOTBETCTBYET YaCTOTE...
-: 2MTI'a +: 0,5 MI'g - 1,5 MI'g -: 6 MI'g -: 3MI'x

Il. MouekyasipHas Gu3nka ¥ TepMOIHHAMHMKA
S: Temmneparype 50 K cooTBeTcTBYeT 3HaUeHHE TemMmeparypsl 1o [lenscuto. ..
-1 323°C +:-223°C -1 50°C -1 -50°C

S: CpenHsis KBajipaTU4YHas CKOPOCTh MOJIEKYJ a30Ta MpH yBEIMYEHHM TeMIIepaTyphl rasza B 4
pasa...
-: He n3menutcs. -: YBenuuutcs B4 pasza. +: YBenuuures B 2 paza.-: YMEHbIIUTCS B 2pasa.

S: BHYTpeHHSISI SHEPTUA UACaJIbHOTO OAHOATOMHOT'O I'a3a paBHA...
-1 2RT/2 -1 3pT/2 +: 3pV/2 - pVI/3 -1 3VT/2

S: Uwmco creneHei cBoOOIbI | 0THOATOMHOM MOJICKYJIBI IPU KOMHATHOW TEMITEPAType PaBHoO. ..
-i=5 +01=3 -i=6 -i=1

S: Buyrpennss sneprus 2 mozet renus npu T = 300 K pasHa...
-1 0,6 xJx -1 0,67 x/Ix -: 2,49 xJIx -1 4,98 x/Ix +: 7,48 xJIx

S: Cosepuiennas razom padota mpu nosydeHur 500 K TErIOoTHl U YBEIMYECHHH TPH ITOM
BHyTpeHHel 3Heprun Ha 300 /Ix paBHa. ..
+: 200 JIx -2 800 JIx 0 - 500 Jx

S: CoBepiienHas pabounm tenom padota B remioBoM asuratene ¢ KITJ[ 30 nporieHToB mpu 1o-
JIy4eHUU OT Harpesarens 5 kJ[K TemIoTsl paBHa. ..
-2 150 000 [Ix +: 1500 [Ix -: 150 Ix -2 67 Ik
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I11. DnexkTpUYecTBO M MarHeTHU3M

S: UCTOUYHUKOM 3/1€KTPOCTATUYECKOTO MO ABISETCA. . .
-: IOCTOSIHHBI MAarHMT.

-: IPOBOJHUK C TOKOM.

+: HEIIOABMKHBIN DJIEKTPUYECKUH 3apsill.

-: IBIKYIIUICS DJIEKTPUYECKUN 3apsifl.

S: Cuia B3auMO/I€HCTBUS ABYX TOYEYHBIX HETIOJBM)KHBIX 3apSA0B IPH YBEINYECHUH PACCTOSHUS
MEXJly HUMH B 4 pa3a...

-: yBenmuuTcs B 4 pasa

-: YMEHbIINTCA B 4 paza

-: yBenuuutcd B 16 pas

+! ymeHbpLIuTCS B 16 pas

S: Mozynb HanpsHKEHHOCTH 3JEKTPUYECKOTO MO B TAHHOW TOYKE NPU YMEHBIICHUH 3apsija,
CO3JAoIIero nosie, B 3 pasa...

+: ymeHbIIUTCSA B 3 pa3a

-: yBenmuuTCs B 3 pasa

-: yMeHbIIuTCA B 9 pas

-: HE U3MCHUTCSA

S: CuioBo# XapakTepUCTUKONH MAarHUTHOTO TOJSI CITYXKUT. ..
-: TIOTCHIIMAJ

-: MarHUTHas MPOHHUIIAEMOCTh

+: MarHuTHasI HHTYKITUS

-: pabora

S: Hagenennslii B pamke mMoayns OJ[C MHAYKIMK IPU YBEIMYEHUH MarHUTHOTO TMOTOKA ¢ 4 110
12 B0 3a 2 ¢ paBeH...
+: 4B -- 8B - 12B - 16 B

S: Cuna Jlopenna, aelicTByromIast Ha 3aps], IBMKYIIUNCS ¢ OCTOSIHHOM CKOPOCTBIO B MarHuT-
HOM I10JIE IIPONOPLUOHAIIBHA ...

+: BEKTOPHOMY IIPOU3BEICHUIO BEKTOPA CKOPOCTH U BEKTOPAa MAarHUTHOW MHYKLUU

-1 CKQJISIPHOMY IIPOU3BEJCHUIO BEKTOPA CKOPOCTH M BEKTOPAa MarHUTHOW MHIYKIIUU

- CyMM€ CKOPOCTH ¥ MarHUTHOW MHIYKIUU

-1 pPa3HOCTH CKOPOCTH M MATHUTHOM MHIYKIMU

S: MHIyKTUBHOE COMPOTHUBIIEHNE KAaTYLIKU MTPU YBEIMUEHUHU YaCTOTHI IEPEMEHHOTO TOKA B 2
pasa...

+: yBenmuuuTcs B 2 pasza

-: yBeJIM4uTCS B 4 pasza

-: yBemmuures 1,41 paza

: yBesnnuuTcs B 4 pasza

: YMEHBIIUTCSA B 2 pasa

S: JleiicTBytoniee 3HaueHUe HanpspKeHUS 220 BOJBT - €r0 aMILTUTYTHOE 3HAYCHHE. .
-2 127 B -2 157 B +:310B -:440 B

S: O,Z[I/IH N3 OCHOBHBIX ITOCTYJIATOB TCOPpHUU Makcgenina ...

+: MNEPEMEHHOC MAarHuTHOC IOJIE IMOPOKIAACT BUXPEBOC IJICKTPUICCKOC
-. MaroHuTHOC I10JI€ HC UMCCT UCTOYHHUKOB
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-1 BJIEKTPUYECKOE M0JIE€ UMEET UCTOYHUKU
-1 IBYDKYITUHCS ICKTPUIECCKUH 3aps]l CO3MaET MarHUTHOE TT0JIE

IV. Ontuka

S: Cer B oNTUYECKU OJTHOPOJHOM Cpefie pacipOCTpaHseTCs. . .
- 110 SKCTIOHEHTE

+: IpSAMOJIMHEIHO

-1 10 CHHYCOHU/IE

-: o runepoose

S: ®okyc - 3T0...

-: pacCTOSIHUE OT ONTHYECKOTO IIEHTPA JIMH3HI 10 TOYKU NIEPECEUCHUS TPEIIOMIICHHBIX JTy4ei

+: TOUYKa, B KOTOPOM IOCIe MPEIOMIICHHSI COOUPAIOTCS BCE JIyUH, MAJArOIINe Ha JTHH3Y Hapa-
JICNIBHO TJIaBHOM OMTHYECKON OCU

-: IPO3pavHOE TEJI0, OTPAHUYCHHOE JBYMS IIOBEPXHOCTIMHU

-: TOYKa, 4Yepe3 KOTOPYIO IPOXOIAT JIydd HE TPETOMIISACH

S: KorepeHTHBIMH HA3bIBAIOTCSI BOJHHL. . .

-: pa3HOCTh (Pa3 KOTOPHIX MEHSETCS C TEYCHUEM BPEMEHH

+: pa3HOCTb (pa3 KOTOPBIX OCTAETCS NOCTOSSHHOM BO BPEMEHHU
-: pa3HOCTb (Pa3 KOTOPHIX BCEr/a paBHA HYIIIO

-: J100BbI€ BOJIHBI BCEr/la KOr€PEHTHBI.

S: lucriepcueii cBeTa Ha3bIBACTCH ...

-: paccerBaHue OEJIOro CBETa BEIIECTBOM

+: 3aBUCUMOCTb aOCOJIFOTHOT'O IIOKA3aTelsl IPEJIOMIIEHHUS BEIIECTBA OT YacTOTHI MaJaloUIero Ha
BEIIIECTBO CBETa

-: TIOTJIOILIEHUE CBETA BELIECTBOM

-: oru0aHue CBETOBBIMH BOJTHAMHM MPEMSATCTBHIA.

S: UaTepdepentueii cBera Ha3bIBacTCS

-1 CJIOKEHUE B IPOCTPAHCTBE CBETOBBIX BOJIH, TPU KOTOPOM MOJIy4aeTCs YCUIIEHUE CBETa

- CJIO’)KEHHUE B MPOCTPAHCTBE CBETOBBIX BOJIH, IPU KOTOPOM MOJIydaeTcs ocjiadlieHne CBeTa

+: cllo)KeHue B MPOCTPAHCTBE KOTEPEHTHBIX BOJH, MPU KOTOPOM MOJYYaeTCs YCWJICHHE WIIU
ocnabjieHue pe3ysbTUPYIOIIEN CBETOBOM BOJIHBI

-: pasnoxkeHue 0enoro cBera B CIEKTP AUGPAKIIMOHHOMN PEHIeTKOM.

S: ludpakuueii cBeta Ha3bIBaeTCH. . .

- TIPOCTPAHCTBEHHOE Tepepacrpeie]IeHNe YHEPIHA CBETOBOTO M3JIYYCHHUS MPHU HAJIOKECHUHU
JIBYX WJIM HECKOJIBKUX CBETOBBIX BOJIH

+: ornbaHue CBETOBBIMHU BOJTHAMH TIPETISITCTBUI

-: OTpa)KEHHE U MPEJIOMIICHHE CBETOBBIX BOJIH

-: pa3iioxeHHe 0eoro cBeTa B CIIEKTp AUPPAKIIMOHHON PEeIIEeTKOM.

S: INonsipu30BaHHBIM HA3bIBAETCS CBET. ..

-: CO BCEBO3MOXKHBIMH PAaBHOBEPOSTHBHIMH KOJICOAHUSMHU BEKTOpPA HAIPSDKEHHOCTH DJIEKTpUYe-
CKOTO IOJIs

+: KonebaHUs BEKTOpa HAMPSHKEHHOCTH AJIEKTPHUECKOT0 OISl KOTOPOTo KaKUM-TH00 00pa3oM
YIOPSI0YEHbI

-: KoJie0aHHs BEKTOPOB HAIPSHKEHHOCTEN AJIEKTPUIECKOI0 M MAarHUTHOTO TOJIeH KOTOPOro
MPOTUBOMNOJIOKHBI

-: UCIIyCKaeMblll €CTECTBEHHBIMH UCTOYHHKAMM CBETA.
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V. AToMHas1 1 siiepHasi pusnka

S: Haumensiuas sHeprust TpeOyercst 17151 OCBOOOXKACHUS JIEKTPOHOB, PACIION0KEHHBIX HA ...
-: Onmmokaimieit K sapy o00109ke aToMa

-: BHYTPEHHHUX 000JI0UKaxX aToMa

+: BHENIHEH 000JI04Ke aToMa

-: cB00OIHOI opOHTE

S: AToMBI MOTYT...

-: V3nyuaTh 1100y10 NOPIMIO SHEPTUH, a MOIJIOATh JIMIIb HEKOTOPBIN JUCKPETHBIN Habop 3Ha-
YEHUH SHEPTrUuu

-: Ilornomars J100yr0 MOPLUIO SHEPIHH, a U3TydaTh JIUIIb HEKOTOPbIN AUCKpETHBIN HAabOp 3Ha-
YEHUH YHEPTrUuu

+: M3ny4athk ¥ noriaoumars JUIIb HEKOTOPbIM JUCKPETHBINH HA0Op 3HAUEHUM SHEprun

-: 3my4ats ¥ noranomars j1r00yo MOPLUUI0 SHEPTUH.

S: Mogenb aroma bopa — 3JIeKTpOHBI MOTYT JIBUTATHCS B aTOME ...
+: TOJIBKO IO OMpeIeIEHHON opouTe

-: TOJIBKO I10 BHEILIHEN opoute

-: TOJIbKO T10 BHYTPEHHEU opOuTe

-: HE MOT'YT JIBUTaTbCs

S:SInpo nu3oTorma paaus ¢ MaCCOBBIM YUCIIOM 226 U 3apsI0BBIM 88 COCTOHT W3...
-: 226 pOTOHOB U 88 HEUTPOHOB

+: 88 mporoHoB U 138 HEWTPOHOB

-: 88 snexkTpoHoB U 138 poTOHOB

-: 138 npoToHOB U 88 HEUTPOHOB

S: B xauecTBe TOIIMBA aTOMHBIX 3JIEKTPOCTAHIIUA UCTIOIB3YETCH . . .
+: ypan -: KAMEHHBIH yrojib -: KaJIMHi -: TpaduT.

Tembl pepepaTos

1. BemecTBO U aHTUBEIIECTBO.

2. IlpoctpaHcTBO 1 BpeMs B (U3HKE.

3. CoBpemenHas puzmueckasi KapTHHA MHUPA.

4. Kocmonoruyeckue rurnoTes3sl 0 IpoOUCcXoxkaeHun Beenennoil.

5. I'paBuranus.

6. CnenuanbHast TEOpHsI OTHOCUTEIBHOCTH U €€ HKCIIEPUMEHTAIbHAS IPOBEPKa.
7. OO6mast Teopusi OTHOCUTEIBLHOCTH M €€ dKCTIIEpUMEHTAIbHAS TIPOBEPKA.
8. BeIHyXIeHHbIE KOIeOaHHUs U PE30HAHC.

9. 3BYyK MW €ro pacnpocTpaHeHHE B pa3IMIHBIX CpeIax.

10. HMHudpa3Byk 1 yabTpa3ByK, UX HCIIOJIb30BaHHE.

11. [ywm u ero BIUSHUE HA YeJIOBEKA.

12. Kpucramisl 41 uX CBOHCTBA.

13. T'paden u nmepcrneKTHUBBI €T0 MTPHUMEHEHHS.

14. Meramarepuaisl.

15. Cunepreruka Kak HayKa O CAaMOOPTaHU3AIMH OTKPBITBIX CHCTEM.

16. Bo3neiicTBHe 3EKTPUYECKOTO TOKA HA OPraHU3M YeJIOBEKa.

17. CBepxmpoBOAUMOCTb.

18. Bricokoremmneparyphsle cBepxnpoBogauku (BTCIT).

19. Dddext Ixozedcona.

20. Bo3zzeiicTBHEe MarHUTHBIX IOJICH HAa OPraHU3M YeJIOBEKa
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21.
22.
23.
24,

25.
26.
217.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,

43.
44,
45,
46.
47.
48.
49,
50.

Bo3saelicTBue 3JIEKTPOMAarHUTHOTO U3JIy4ECHHsI Ha YEJI0BEKA.

3anuTa OT AIEKTPOMArHUTHBIX U3TyYEHHM.

CBoilicTBa ¥ IpUMEHEHHE IEKTPOMarHuTHeIX BosiH CBY-auanasoHa.
TepMoMHINKATOPHBIE JKUIKOKPUCTAIUIMYECKNE TUIEHKU U UX IPUMEHEHHE I BU3yaIu3a-
LIUH TEMIIEPATypPHBIX IOJIEH.

WHudpakpacHble MHPOMETPBI U UX PUMEHEHUE IS ONPE/IEeICHUs TEMIIEPATYPHBIX MOJIEH.
PEeHTreHOCTPYKTYPHBIN U PEHTIC€HOCIIEKTPAJIbHBIN aHAJIN3.
Conneunas 3HepreTuka

®oT03¢heKT U ero NpuMeHeHue.

MolHble CBETOAUOABI U UX IPUMEHEHHUE.

Jlazepel 1 UX IPUMEHEHUE.

I1os1ynipoBOTHUKOBEIE JIa3€PHI.

TexHOoIornyeckue ja3epsl U UX IPUMEHEHNUE.

I'erepocTpyKTypHbIE MHKEKIIMOHHBIE J1a3€PHhI.

l'onorpadust u ee npumeHeHue.

OnTHyeckas BBIYUCIUTENIbHAS TEXHUKA.

Bo010KOHHO-ONTUYECKHE JTMHUU CBA3H.

OnTOo371€KTPOHHBIE JATYUKH.

OnTo31eKTPOHHBIE CPECTBA OTOOpAKEHUS MH(DOPMAIIH.
OnTHyeckue Mpoueccopsl.

KK-MHIUKATOPBI U SKPaHBI.

AxycTudeckast MOJLyJISILIUS CBETA U €€ UCII0JIb30BaHKE B UHPOPMALIMOHHO-U3MEPUTEIbHON
TEXHUKE.

HanoTtexHosoruu: nenu u 3ajayn.

Bonoponnas snepreruka.

SnepHble peakuu U AAEpHas YHEPreTHKA.

MexayHapoaHbIN IPOEKT 11O BBICOKOTEMIIEPATYPHOMY CUHTE3Y.

Y cKopUTENH 3JIEMEHTAPHBIX YaCTHLL.

bonpmoit axpoHHBINA KOJUIaMAEp.

boson Xwurrca.

KBapkn.

TeMbI TOKJIA10B

. Ponb BOZIbI B CyIIIECTBOBAHUU JKU3HU Ha 3emile.

. IcTOYHHKH BOJJOCHA0KEHMS.

. CoBpeMeHHbIE TEXHOJIOTUU MOATOTOBKU MUTHEBOU BOJIBI.
. CucrteMbl onpecHEHNUsI MOPCKOU BOJIBI.

. IloBepXHOCTHBIE ICTOUHUKH BOJIOCHAOKEHHUS.

. HaHoTexHo0rNM B MOATOTOBKE MMUTHEBOI BOJEI.

. BomocHa0xeHue 1 BOJIOOTBEICHUE B €BPOIEHCKUX CTpaHax.
. Hayunbie noctmkeHust B 001aCTH BOJIOOTBEICHUSI.

1
2
3
4
5. Iloa3eMHbBIE NUCTOUYHUKH BOJIOCHAOKEHHS.
6
7
8
9
1

0. COBpCMCHHBIC TEXHOJIOTHH OYHUCTKHU CTOYHOMN BOJBI.

Tembl 1a00paTOPHBIX PadOT:

1. U3mepenue NMH MTaHTeHIUPKYIEM U MUKPOMETPOM.

2. Ilposepka 3akoHa ['yka u onpexnenenus Moy KOHra cranpHOM NPOBOJIOKH.

3. M3ydeHune 3aBUCHMOCTH MEpHOJIa YIIPYTUX KojaeOaHU OT Macchl.

4. OnpeneneHus MIOTHOCTH CHITYYUX TEINl.

5. V3y4yeHune 3aKOHOB BpallaTeIbHOIO IBMKEHUS TBEPAOTO Tea.

6. Onpenenenne yCKOPEHUs CUIIbI TSYKECTH IPU MIOMOILU MAaTEMATUYECKOTO MAsITHHUKA.
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7. Onpenenenne BIaXKHOCTH BO3IyXa.

8. Ompenenenne kodppuimenTa BI3KOCTH KUAKOCTH MeToIoM CToKca.

9. Onpenenenne KodpUIIMEHTA MOBEPXHOCTHOTO HATSDKEHUS XKHUAKOCTH TIO0 CIOCO0Y OTphIBA
KarlIu.

10. Onpenenenue yaenbHON TEINIOEMKOCTH MCCIEAYEMON KUJIKOCTH € IIOMOILBIO JIEKTPOKAJIO-
pumerpa.

11. Onpenenenue nmoxkaszaTens aguadaThl BO3AyXa METOIOM ala0aTHOTO PAaCIIUPEHUSI.

12. Onpenenenue yaeabHON TEIJIOTH TapO0Opa30BaHUs BOIBI.

13. UccrnenoBanue 31eKTPUUECKUX LIeNei Ha ocHOBaHUM 3akoHOB Kupxroda n Oma.

14. Onpenenenue HEPreTUYECKUX XaPAKTEPUCTHUK IJIEKTPUUECKOIO HarpeBaTels.

15. VI3yuenue TepmMo3IeMEHTA.

16. Onpenenenne ropu30HTAIIBHON COCTABIISIFOLIEH HAIPSHKEHHOCTH MATHUTHOT'O TOJISI 3€MJIH.
17. UccrnenoBanue XxapakTepUCTHK TpaHchopMaTopa.

18. Onpenenenue >MeKTPUIECKON EMKOCTH U EMKOCTHOT'O COTIPOTUBIICHUS KOHAEHCATOPA.

19. Onpenenenue napaMeTpoB KaTyIIKH HHIYKTUBHOCTH.

20. UccnenoBanue noTpedIeHuUs AIEKTPUIECKON SHEPTHH HArpy3KaMH MEPEMEHHOT0 TOKa.

21. OmnpeneneHnsi CBETOTEXHUYECKUX XapaKTEPUCTUK JIAMIThl HAKAJIUBaAHUSI.

22. OmnpeneneHusi ONTHYECKON MIOTHOCTH M KOHIIGHTPAIIMM OKPALICHHBIX PAacTBOPOB MpPHU TO-
MOIIIY KOHIICHTPAITMOHHOTO (POTOAIEKTPUICCKOTO KAJIOPUMETPA.

23. OnpexeneHue noka3areis IpeloMICHHUS CTEKJIA.

24. Omnpenenenusi KOHIICHTPALMU U TIOKA3aTelsl MPEIOMIICHHS pacTBOpa caxapa pedpaKkToMeT-
pPOM.

25. OnpeneneHus TJIaBHOTO (POKYCHOTO PACCTOSIHHSI COOMPAIONICH U PacCeUBAOIICH JIMH3.

26. OnpenaeseHue JIMHBI CBETOBOM BOJIHBI C TOMOIIBIO Kojiell HproToHa.

27. OnpeneneHue JUIMHBI CBETOBOM BOJIHBI IO JU(PPAKITUOHHOMY CIIEKTPY.

28. Onpenenenus KOHIEHTPALMU PacTBOpaA caxapa MoJIsIpUMETPOM.

29. UccnenoBanue BaKyyMHOTO ()OTOIJIEMEHTA.

Bonpocsl u 3a1aHus 1Jisl MPOBeAEHNUsI IPOMEKYTOYHOT0 KOHTPOJISA
(3auera)

Komnerenuus: cnocoOHOCTh K CaMOOPTaHU3aIMU U CaMO0Opa30BaHUIO

(OK-7).

Bonpocsl k 3auery

1 KuneMarndeckoe onMcaHne MEXaHUYECKOTO IBMKEHUS: CUCTEMA OTCUETA, TPACKTOPUS,
yTh, IEPEMELICHHE, CPE/IHSAS U MTHOBEHHAsi CKOPOCTb, YCKOPEHHE. XapaKTEPUCTUKU
IPSIMOJIMHENHOIO PaBHOMEPHOTO M PAaBHOIEPEMEHHOIO ABUKECHHUS.

2 Kunemaruka BpamaTeabHOro IBUKEHHUS. Y TI0BOE MEPEMEIICHUE, CKOPOCTh U YCKOPEHHE.
CBs13b TMHEWHOMN CKOPOCTH C YIJIOBOW. PaBHOMEPHOE IBMIKEHUE 10 OKPYKHOCTU: TIEPUOT,
4yacToTa. XapaKTepPUCTUKH PAaBHONEPEMEHHOTO BPAIIATEIbHOTO JBUKEHHUSI.

3 WNuepunanbHble 1 HEMHEPLUAIBbHBIE CUCTEMBI 0TCUeTa. OCHOBHBIE 3aKOHBI IMHAMUKH
HproToHa. YpaBHEHNE IBUKEHHS B HEUHEPLIMAIBHON CUCTEME.

4 MMIynibC 4acTUIbl U MEXAHUUYECKOM cucTeMBl. OTKPBITHIE U 3AMKHYTBIE CUCTEMBI. 3aKOH
coxpaHeHus uMmmyinbca. LleHTp Mmacc (MHepLnK) cUCTeMBl. Y paBHEHHE JBUKEHUS LIEHTpa
Mmacc.

5 Cunel B Mexanuke. Cuiia TpaBUTAI[MOHHOTO MPUTSKEHUSI, CUjla TSXKECTH, Bec. CHUIIBI Tpe-
HUS.

6 VYupyrue cuibl. HopmanbHble 1 kacaTenbHble AeQopMalii U HalpsKEHUS B TBEPJIOM Te-
e, MOJyJ M ynpyroctH, ko durment Ilyaccona. Jluarpamma HanpsbkeHuid. 3akos ['yka.
[ToreHunanbHas 3HEprUs ynpyroaeGopMupoBaHHOTO Tena.

7 MOMEHT NMITyJIbCA YaCTULIBI U CUCTEMBI YaCTULl. MOMEHT CUJIBL. Y paBHEHHE MOMEHTOB.
3aKOH COXpaHEeHHs] MOMEHTa UMITYJIbCca B 3aMKHYTOM crucTeMe.
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10.

11
12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Pabora nepemerienuss MaTepraaIbHON TOUKH IO KPUBOJUHEHHOMY 1yTH. MormHocTs. Ku-
HETUYECKas U NMOTeHIMaabHas sHeprus. KoHcepBaTUBHBIE U HEKOHCEPBATUBHBIE CHUIIBI.
[ToTeHnManbHOE U HEMOTEHIMAIBHOE 110JI€ CHJI. 3aKOH COXPAHEHUS IOJIHOM MEXaHnuYe-
CKOM 2HEPTHH.

AOCOIIOTHO TBEPAOE TEINIO, YPAaBHEHUS IBUKEHUS U PaBHOBECHSI TBEPAOIO Tesia. MOMEHT
nHepuuu. Teopema lllteiinepa. OCHOBHOE YpaBHEHHE TMHAMHUKHU BpaIaTeIbHOIO JBUKE-
Hus. Kunetnueckas sHeprus Bpallarouierocs Tena.

["apmonnueckue KonedaHus U UX XapakTepucTuku. Kunerndeckas, moTeHIIMaNbHAS U
MOJTHAsI SHEPT UL TAPMOHUYECKUX KOJIeOaHHH.

3aryxaromiye Koue0aHus U UX XapaKTepUCTUKU. BrIHykeHHbIe KojeOanus. PezonaHc.
CriennanpHast TEOpUSI OTHOCUTEIBHOCTH: MTOCTYIaThl DifHIITeHA 1 Tpeodpa3oBanus Jlo-
pEeHIIa, CIEJICTBUS U3 HUX: OAHOBPEMEHHOCTD, IJTUTEILHOCTh COOBITHIL, UTMHA TeJl B pa3-
HBIX CUCTEMAaX OTCYETA, CII0)KEHUE CKOPOCTEH.

PenstuBUCTCKasA TMHAMUKA: PEIATUBUCTCKUNA UMITYJIbC, SHEPIHs, UX CBSI3b. OCHOBHOE
yYpaBHEHHUE PENATUBUCTCKON IMHAMUKU. 3aKOH B3aMMOCBS3M MacChl U 3HEpruu. Macca u
SHEPIus MOKOsI.

OO61ue cBoiicTBa ra3oB M KUJAKOCTeH. Pacnipenenenue naBneHus B MOKOSIIKUXCS Ta3ax U
*KuakocTsax. 3akoH [lackans u Apxumena.

['uapoauHamuka )KMIKOCTH, METOIbI onucanusl. Jlunuu Toka u TpyOku Toka. Hecxxumae-
Masi KUIKOCTh. MneanbHast )KUIKOCTh. Y paBHEHHE HEPA3PbIBHOCTU CTPYU. Y paBHEHUE
bepnymn.

Bsizkas xuakocts. Cuiibl BHyTpeHHEro TpeHus. JlamuHapHoe u TypOyJIeHTHOE TeUeHHeE.
Uucno PeitHonbaca. [IBuxkeHue Te B )KUIKOCTSIX: CUjia TI0OOBOTO COPOTUBIIEHMUSI, 1O Ib-
€MHas cuJja.

Makpockonuueckue cucteMbl. CTaTUCTUYECKOE U TEPMOAMHAMUUYECKOE ONTMCAaHUE MAKPO-
cucteM. OCHOBHbBIE TIPEICTABICHUS MOJIEKYJIsIpHO-KuHeTndeckoi Teopun (MKT) razos.
OcHoBHoe ypaBaeHre MKT. MoekynsipHO-KHHETHYECKOE UCTOJIKOBAaHUE TEPMOIUHAMU-
4ECKOW TeMIlepaTypsl U AABJICHUS.

WneanpHbiii ra3. YpaBHEHHE COCTOSIHUS UACATBHOTO raza. DKCIIEPUMEHTAIbHbIE Ta30BbIe
3aKOHBI.

Yucno crenened cBOOOIbI. 3aKOH paBHOPACTPEIETIEHUS SHEPTUH 110 CTENEHSIM CBOOO/IBI.
Cpenssist 2HEpTUsS MHOTOATOMHOM MOJIEKYJIBI.

Pacnpenenenne MakcBeia MOJIEKYJI 10 cKopocTaM. Pacnipenenenue bonsumana. bapo-
MeTpHuuecKkas popmya.

SBnenus nepeHoca B razax. Auddysus. TermnonpoBoanocTs. BsizkocTs. MonekymnsipHo-
KMHETHYeCKasi MHTEpIpeTalus sBICHUN IIEpeHoca B rasax.

Peanbheble ra3el. YpaBauenue Ban—nep—Baanbsca. Kputnueckoe cocrosinue.

TBepaoe coctosiHue BenecTBa. Kpucrammueckue nu amopdHble Tena, TanbHUN 1 OJIMKHUN
nopsnok. Kpucrannudeckas pemierka u 6aszuc. JneMeHTapHas siueiika, ee nmapamerpsl. Tu-
bl KPUCTAJJIOB B 3aBUCUMOCTH OT BHJIA YAaCTHUL B y3JIaX PELIETKH U UX B3aUMOJEHCTBU.
TepMoanHaMuyeckasi CUCTEMa, TapaMeTPbl COCTOSHUS, TEPMOIMHAMUYECKOE PaBHOBECHE.
Buyrpennss sHeprus cuctemsl. [lepBoe Havdaio TEpMOJANHAMUKH.

[uxmaeckue nporieccel. Pabota rukia. O6patumeie u HeoOpaTuMble Tiporiecchl. Termo-
Bble nBurarenu. KII/[ rernnoBoro gsurarens.

[Huxn Kapro. KITJ[ nuxma Kapro mist maeansHoro raza. O6parumocts nukina Kapao. Bro-
pO€ Ha4ajIo TEPMOJUHAMUKHU.

DHTpOMHUS UICATLHOTO ra3a. DHTPOMNUsS KaK PYHKIIHS COCTOSHUS, €€ CTATUCTUYECKOE TOJI-
koBanue. Gopmyna bonbimana.

3allaHl/Iﬂ AJIA IIPOBEACHHUSA 3a4€Ta
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10.

11.

12.

13.

ABTOMOOWJIH MpOEXaj TPETh MYTH CO CKOPOCThIO v1 = 60 kM/4u. Jlanee 4 octaBmierocs
BPEMEHHU OH €XaJl CO CKOpocThio »2 =50 KM/4, a 3aTeM JBHUTAJICS CO CKOPOCTHIO 03=

90 xM/4. HaliTu cpeqHIOI CKOPOCTh < 0> aBTOMOOWJIS Ha BCEM ITYTH.

MarepuanpHas TOUKa JBUKETCS B IIOCKOCTH Xy COTTIACHO yPaBHEHMSIM X = Aj+Bit+Cit?
u Yy = Ax+ Bt + +Cat?, rie Bi=7m/c, C1 = -2 M/c?, Bo= -1m/c, C2=0,2 M/c?. Onpenenuts
MOJIyJI CKOPOCTH M YCKOPEHHUS TOYKH B MOMEHT BpeMeHH 11 = 5c.

Teno 6pomieno mox yriaom « = 30° K TOPU3OHTY C HAYATBLHOW CKOPOCTHIO 1p = 20 M/c.
[Ipenebperasi cONMpoOTUBICHUEM BO31yXa, ONPEACIUTh CKOPOCTh TEIa, HOPMAJIBHYIO U
TAHTCHIIMATBHYI0 COCTABIIAIOIINE YCKOPEHHS] M PaJuyC KPUBH3HBI TPACKTOPHH Yepe3
Bpemsa t1 = 0,5 ¢ nmocne Havana nBmxenus. Hailtu ypaBHEHHE TPAaeKTOPUU JBHIKCHHS
Tena.

Bapaban cemaparopa pamuycoM R =0,25 M Bpamaercs no 3akony ¢=A+Bt+Ct3, rie 4
= 2,5 pan, B ==0,8 pan/c; C = 0,15 pazl/c3. OnpenenuTh TAaHTCHIIMATIBHOE dr, HOPMaJIb-
HOC an W TOJHOE @ YCKOPEHUS TOYCK Ha MOBEPXHOCTH OapabaHa B MOMEHT BpeMeHHU t =
10 c.

CMech CBHHIIOBBIX JIpoOMHOK ¢ quamerpamu di = 1 MM u d2 = 3 MM omycTwiu B 0ak ¢
rIuiepuHoM BbhicoTol h = 1 M. Hackolsibko mo3ske ynaayT Ha JHO APOOMHKH MEHBIIIETO
JMaMeTpa 10 CPaBHEHUIO ¢ IpoOMHKaMu Oojblero quamerpa? JluHamuyeckas BS3KOCTb
rmnepuna = 1,47 [ac.

Onpenenutb CKOPOCTh ¥ IIYJH, €CJIM OTKJIIOHEHHE OT MULIEHM IIPU CTpelb0e BIOJb Me-
puanaHa coctasiseT 6,2 cM BIpaBo OT LeHTpa. PaccrosHue no mumenn S = 900 w,
cTpenbba mpou3BoAMTCs Ha mupoTe @ =54%. CKOpOCTh MyNK CYUTATH OCTOSHHOM.

[Tynst Maccoit 9 T, neTsimas ropu30HTAIBHO CO CKOPOCThI0 600 M/C, TPOOMBACT BUCSIIIHIA
Ha HUTH Opycok Maccoil 140 r, BciencTBUE Yero CKOPOCTh ITyJIM YMEHbBILAETCS B OJATOPA
pasza. OnpenenuTb KOJIMYECTBO TEIUIOTHI, BBIACIUBILEECS MIPH yAape.

[ap u chepa 0quHAKOBOTO paguyca U MacChl CKaThIBAIOTCS 110 HAKJIOHHOM IIOCKOCTH C
OJIMHAKOBOM BBICOTHI. CKOPOCTh KAaKOro Tesia OyAeT OoJibllle B KOHIE MYTH U BO CKOJBKO
paz?

CranbHo# mapuk maccoit m = 20 T moyiokeH Ha MpyXUHHBIE Bechl Maccod M = 40 .
ITpu 3TOM Halika BECOB OTKJIIOHWIACh HA Xo = 3 cM. OnpenennTs MakCUMalIbHOE TIOKa3a-
HHUE BECOB, €CIIH IIAPHK OPOCHTH Ha BEChl 0€3 HaYaabHON CKOPOCTH ¢ BBICOTHI h = 40 cm
¥ TOCIIe yAapa OH MOANPBITHYI Ha BhicoTy hi= 17 cMm. Yaap cuutaTh abCOMOTHO YIpy-
TUM.

B mHe cocyna mmeercst otBepctue auamerpom di. B cocyne Boja momanepikuBaeTcs Ha
noctossHHOM ypoBHe h. Cuuras, 4To CTpysl He pa3OpbI3ruBacTCs U MpeHeOperas CHiIaMu
TPEHMSI B XKMJKOCTH, ONPEIEIIUTh AUAMETP CTPYH, BBITEKAIOLIEN U3 COCYJa, HA pacCTOs-
Huu hi= 2h or ero aHa.

3aBpemst t=1 4 uepes TpyOy auamerpom d = 40 cMm mpokaumBaercs raz maccoi m = 15
Kr. /lunamudeckas Ba3kocTb raza 77 = 10 Ila c. Ecim 3a XxapakTepHbIi pa3Mep NPUHATH
nuameTp TpyObl, TO KpUTHUECKOe 3HaueHue uncia PeliHonbaca Rexp A1 JaMHHApHOTO
TedeHus rasza pasHa 2000. Onpenenure xapakTep TEUEHUS Tasa.

Hauanbnas ¢aza rapmonunueckoro konebanus pasHa 0. [Ipu cmemenuun x1 = 2,4 cM 0OT
MOJIOXKEHHUST paBHOBECHS Tenla Macco 50 T CKOpOCTh Tena v1 =3 ¢M/C, a IPH CMEIIEHUHN
X2 = 2,8 ¢cM ero ckopocTh v1=2 cM/c. HaliTu aMIuuTyay ¥ nmepuoj 3Toro kojeOaHus, a
TaK)Ke MOJTHYI0O MEXaHUYECKYIO SHEPTHIO.

DHeprusi 3aTyXxaronux KoJieOaHWW MasTHHUKA, MPOUCXOJIINX B HEKOTOPOM cperae 3a
Bpemsa t = 1,5 muH, ymensimmiace B N = 75 pa3. OnpenenuTs KOdQQPHUIUEHT CONPOTUB-
JeHus I cpefpl, eciu Macca M masiTHHUKa paBHa 200 r.
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14. Cocyn pazaeneH neperopoikamMy Ha TPU 4acTH, 00bEMbI KOTOPbIX paBHBI Vi, V2, V3 U B
KOTOPBIX HAaXOJSATCS ra3bl IPU JABICHUSAX p1, p2 U p3 COOTBeTcTBeHHO. Kakoe mamie-
HUE B COCYJIE YCTAHOBUTCS IOCJIE yAaJICHUsI IEPErOpOAOK, ECIIM TEMIIEpaTypa IpH 3TOM
OCTaJIaCh HEU3MEHHOM?

15. bapomeTrp B kabuHEe JIETAIIETO BepToyieTa Moka3piBaeT aasienue p = 90 klla. Ha kakoit
BBICOTE JIETUT BEPTOJIET, €CJIM Ha B3JIETHOM IIOIIAKe OApOMETpP NOKa3bIBaJl JaBIECHUE po
=1 arm? CunTaTh, 4TO TeMIepaTypa Bo3ayxa pasHa 17 °C u He H3MeHsETCS C BBICOTOIA.

16. Kucnopon, 3anumaBmmii o0bem Vi =1 1 npu naBneHun pi1 = 12 atMm, aanabdaTuyecKu
pacmupmiics g0 oowsema Vo = 10 1. Onpenenuts paboTy A paciimpeHus rasa.

17. A3zot, 3anumaBmmii oobeM V1 = 1 1 mox gaBnenrem pl = 2 aTm, pacmupuics 10 o0be-
ma V2 =28 1. Onpenenuts paboTy paclIMpeHHs ra3a, eciid pacumperne uaer 1) nzoxo-
pudecKku; 2) u30TepMHuueckH; 3) nzobapuuecku; 4) anmuabatHo. Kak cooTHOCATCS 3TH
paboThI?

18. Haiitu usmeHenue suTponuy npu Harpesanuu 100 r Bogst ot 0 1o 100° C u mocnemyio-
[IeM MPEBPALLEHUH BOJIbI B Iap TOH K€ TEMIEPaTyphI.

19. Onpenenuth uncino N aTOMOB, MPUXOAIIMXCS HA OJHY JIEMEHTAPHYIO SYCHKY, TIEpPBOE
KOOpPJMHAIIMOHHOE YHUCIIO N1 (YUCIIO OMMKalIIuX aTOMOB) M paauyc I1 MEpBOM KOOPAU-
HAI[MOHHOM cdepbl (pacCTOSHUE MEXAY OMMKANIIIMMU aTOMaMU) AJIs PEIIETOK CO CTPYK-
typamu [1K, OLIK, I'lIK, BLIK.

20. AnnotpornHas Mmoaudukanus o-xeneza umeeT cTpykrypy OLIK ¢ mocrossHHON pemeTku
a1= 2, 86 A, y-xenesa — crpyxrypy I'IK ¢ a2 = 3,56 A. OnpeenuTs 0THOCHTEIBHOE H3-
MEHEHHE TIOTHOCTH JKeJe3a MPH MEPEXOe ero U3 o- B Y-MOJUPHUKAIHIO.

Bornipochl 1 3aaHusi ISl POBeIEHHsT MPOMEKYTOYHOI0 KOHTPOJIS
(Ax3ameH)

KommnereHIust: crtocOOHOCTh HMCIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCIMIUIMH, METOJIbI MATEMATHUYECKOTO aHaIM3a U MOJICITUPOBAHMSI,
TEOPETHYCCKOTO U IKCIIEPUMEHTATIBHOTO UCCIICAOBAHUS TIPU PelieHUH mnpodec-
croHabHBIX 3a1a4 ([TK-16)

Bomnpocsl K 3xk3aMeHy:

CBoiiCTBA JIEKTPUUECKOTO 3apsiaa. DIeMeHTapHbIN 3apsan. Toueunsrii 3apsia. 3akon Kyo-
Ha.

DnekTpuueckoe rnoje B Bakyyme. HanpsokeHHOCTh aniekTpudeckoro nous. I'papudeckoe
n300pakeHue ekTpuueckux nojieu. [punnun cynepnosunuu noneil. Teopema "aycca
JUIS DJIEKTPOCTATUYECKOTO MTOJISL.

Pa6oTa cui sekTprueckoro nons. [lorenmuan. Teopema o uupkysisimu Bektopa £ . Tlo-
TEHIMAIBHBIN XapaKTep JIEKTPOCTaTUYECKOTO MOJIsL. DKBUIOTEHUIUAIbHbBIE IMHUU U TI0-
BepXHOCTH. CBS3b OTEHLIMAJA U HAIPSDKEHHOCTH JIEKTPUYECKOTO TTOJISL.
Knaccudukanus Beniecta (IpOBOAHUKY, MTOTYIPOBOAHUKH, TUAIEKTPUKHU). [IpoBogHUKH
B JIEKTPUYECKOM I0JIE. DIEKTPOCTATHUECKAs 3aIUTA. DJIEKTPOEMKOCTh YEIUHEHHOTO
MIPOBO/IHHKA.

Konzaencarop, 351eKTpOEMKOCTb KOHAEHCATOPa, COEAMHEHNE KOHJEHCATOPOB. DHEPrus
YEeIMHEHHOT0 MPOBOJIHUKA U KOHJIEHCATOpa. DHEPrus U MJIOTHOCTh SHEPTUU JIEKTPOCTa-
TUYECKOTO IOJIS.

JlndnekTpuku B asieKTpudeckoM nodge. [lonsprusanus TuaIeKTpUKOB. DIEKTPUUECKUH TH-
noJib. Bexktop nonspuzanuu. Buasl AM3IEKTPUKOB U MEXaHU3MBI UX MOJISIPU3ALINH.
DNEKTPUYECKUN TOK, YCIIOBHUS €r0 CYLIECTBOBAHMS U XapaKTepUCTUKU. CTOPOHHUE CHUIIBI.
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DNEKTPOABUKYILAS CUJIA U HANIPSIKEHUE.

3akon Oma aJ11 OJHOPOAHOTO M HEOJHOPOAHOTO y4yacTKa 1enu. 3akoH Oma B quddepeH-
[UATBHOHN opMe.

ConpoTuBieHue MPOBOJHUKOB U UX COSAMHEHHUE. 3aBUCUMOCTb COITPOTUBIICHHS METAIIIOB
OT TeMIeparypsl. SIBlIeHHE CBEPXITPOBOIMMOCTH.

PaboTa 1 MOIITHOCTH B 1€MW MOCTOSTHHOTO TOKA. 3aKoH J[koyins-JIeHiia B UHTerpaJibHON 1
muddepernmansHoi Gpopme. Kinaccuueckast Teopust 3IEKTPOIPOBOTHOCTH METAILIOB J[py-
ne-Jlopeniia.

30HHas TEOpUs TBEPABIX TeJl. 30HHBIE JUATPAMMBbI ITPOBOIHUKOB, IMOJIYIPOBOJIHUKOB U
TURIIEKTPUKOB. DJIEKTPOMPOBOIHOCTh METAJIIOB U MOITYIIPOBOIHUKOB.

JleficTBHE 31IEKTPUYECKOTO U MAarHUTHOTO MOJIS HA ABMXKYIIUICA 3apsia. MarnuTtHas cuia
Jlopenua u ee coiicTBa. 3akoH buo-Caapa-Jlamnnaca.

3akoH AMriepa. BzaumoeiicTBue napauienbHbIX TOKOB.

Pabora no nepemeieHnIo IPOBOAHUKA C TOKOM B MarHUTHOM 1oJie. OCHOBHBIE 3aKOHBI

MarHMTHOTO II0JIs B BaKyyMme: Teopema [aycca, Teopema 0 IMPKyIsuK Bektopa B (3akoH
MOJIHOTO TOKa). BuxpeBoil xapakTep MarHUTHOTO TIOJIS.

MarnutHoe nosne B Bemectse. HamaranuenHocts. MHIyKIMS U HANIPSY)KEHHOCTh MarHUT-
HOTO 10Jis1. MarHuTHasi MPOHUIIAEMOCTh U MATHUTHAsA BOCIIPUUMYHUBOCTb.

Bunbr maraetrkoB. CBOMCTBA JUAaMarHETUKOB W MapamarHeTHkoB. CBoiicTBa peppomar-
HEeTUKOB. MaruuTHbIN ructepesuc. Touka Kropu.

3akoH anekTpoMaruuTHo nHaykuuu Papanes. [Ipasuno Jlenna.

NHaykTuBHOCTH KOHTYpa. CamouHAYKIMS. B3anmHas uHAyKus. DHEprus U IIOTHOCTh
SHEPIUHM MATHUTHOTI'O ITOJIA.

Buxpesoe anextpuueckoe noie. Tok cmenienus. [lonnas cucrema ypasHenuii Makcseria
JUISL JIEKTPOMArHUTHOTO MOJIS.

DneKTpuUecKuii KoneOaTeNbHbIN KOHTYp, ypaBHEHHUE KolledaTensHoro kKoutypa. Co0-
cTBeHHbIE Kosebanus. opmyna Tomcona.

3aryxarolye 1 BbIHYK/ICHHbIE KOJIeOaHUs B AJIEKTPHUECKOM KOHTYpe. Pe3onaHc Hanps-
JKEHHUI U TOKOB.

ITepeMeHHBIN TOK, MTHOBEHHOE, JEMCTBYIOIIEE 3HAUEHNE TOKA, HalpsbkeHNus. ConpoTuBs-
JIEHHE, EMKOCTh U1 MHIYKTHUBHOCTH B IIEMH IIEPEMEHHOI0 ToKa. 3akoH OMa i Lenu 1e-
PEMEHHOTI0 TOKa.

Pabota u MoutHOCTh epeMeHHOro Toka. KoappuimeHT MomHocTH.

OTKpBITHIHN KOJIe0aTeNbHBIN KOHTYp U ero uiyueHue. CBoOOHOE 3IeKTPOMarHuTHOE Mo-
JIe U €ro CYILLECTBOBaHME B BUJIE 3JIEKTpoMarHUTHON BosiHbI (OMB). ITnockas OMB u ee
ypaBHeHue. [lonepeunocts OMB. DHeprus u notok 3uepruu, Bexkrop IloiinTuara. [kana
AJIIEKTPOMATrHUTHBIX BOJIH.

I'eomeTpuyeckas onTUKa Kak MpeAeiabHbIN ciaydaid BOIHOBOM onTukU. [Ipunuun depma.
3akoHbI reomeTpuueckoil onTuku. [lonHoe BHyTpeHHee oTpakeHue. BookoHHas onTuka.
Cgerosble BoHbI. HTEepdepenius ceeToBbix BosH. KorepentHocts. HTEpPEpeHINOH-
Has cxeMa FOunra. MuTepdepomerpsi.

Hudpakuus csera. [Ipunuun [Noiirenca-dpenens. Audpakius Openens. 3oHHas 1U1a-
ctunka. Judpakuusa @paynrodepa. udpakuronHas pemieTka.

Judpakiust peHTTeHOBCKHX JIydel Ha MIPOCTPaHCTBEHHBIX KPUCTAIUTMUECKUX PEIIeTKaX,
dbopmyna Bynsha—bporra.

EctecTBeHHBII U ONISIpU30BaHHBIN cBeT. Buasl nonspusanuu ceera. Ilonspusatopsl. 3a-
KOH Mamtoca.

Ionstpusanus cBeTa IpU OTPAXKEHUU OT IUIJIEKTPUKOB, 3aKOH bprocrepa. [lomsapuzanus
CBETa MPH ABOMHOM JTydenpesoMIIeHUH. J{uxponsm.

I'mnoresa [1nanka u nonstue o ceeroBoM KBanTe. @opmyiia [Lnanka. OTOHBI U UX CBOM-
ctBa. /laBnenue cera. Dddext Komnrona. @orornekrpudeckuii ahPexr.

Bonnogele cBoiicTBa Mmukpouactuil. ['mnoresa ae bpoiinsa. CooTHoleHnE HEOTpeIeIeH-
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33

34

35

36

Hocreil ['eiizenOepra. BonmnoBas ¢pyHkuus u ee puszndeckuii cmpici. YpasHenue lpeaun-
repa.

Mopnens atoma Tomcona. OnbeiTel Pezepdopaa mo paccestHuio a-uacTuil. SaepHas Moenb
aroma. [locrynatel bopa.

CrioHTaHHOE M BBIHYKJIEHHOE U3JTyuyeHHUE. Y CUIIEHHE CBETA IPU IPOXOXKACHUN YepE3 UH-
BEPCHO 3aCEeJICHHYIO Cpelly, 001as cxeMa ONTUYECKOro KBaHTOBOro reHepaTopa. CBoiicTBa
na3epHoro usnydeHus. [Ipumenenue nazepos.

Atomuoe sapo. Hykinonnas Moaens sigpa. [IpoToHbl U HEUTPOHBI. 3apsij U1 MaCCOBOE YHC-
70 siapa. V3oTonsl U u300apsl. SlaepHble Crilbl, yCTOHYMBEIE U HEYCTOHYMBEIC spa. DHEp-
TS CBSI3U U YyCTOMUYMBOCTH sijipa. [ledekt Macchl.

PagroakTuBHOCTB. 3aKOH paMOaKTUBHOTO pacnana, o-, [, y-u3nydenue. [IpaBumna cme-
LICHUS.

SanaHm{ AJIA IIPOBEACHHUS IK3aMEHA
JIBa mapuka OJJMHAKOBBIX PaJyca U MACChl MOJIBEIICHBI HA HUTSIX OJWHAKOBOW JUTHMHBI
TaK, 4YTO WUX MOBEPXHOCTH compukacaroTcs. [lociae coobmenus mapukaM OAMHAKOBOTO
3apsiaa ( = 0,4 MK OHM OTTONKHYINCH APYT OT APyra M pa3onutuch Ha yroa 2a = 60°.
Haiitu Mmaccy kaxaoro mapuka, €cid pacCTOSIHUE OT IEHTpa MIApUKOB JJO TOYKH T0JIBE-
ca | = 20 cm. KakoBa mo/mkHa OBbITh MIIOTHOCTh MaTepHaja IapUKOB, YTOOBI MPH TIOME-

IMCHUHU UX B KCPOCHH C INIIOTHOCTBIO pK = 0,8 l"/CM3 U OTHOCHUTEIIbHOMN I[PISJ'ICKTpH‘IGCKOﬁ

MMPpOHUIACMOCTbLIO E=2 YTJIbI PACXOXKACHUA HUTEH HEe U3MEHWINCH?

JIBa 0MHAKOBBIX O BeMMuuHE (1= (2= 2 HKJ M IpOTHMBOMOIOXKHBIX IO 3HAKY 3apsja
pacnosoxkeHsl Ha pacctostHuM 20 cM. HaliTu HanpsyKeHHOCTh 3JIEKTPUYECKOIo IOJs B
TOYKE, HAXOAIIEHCS Ha paccTosTHUM 1 = 15 ¢M oT mepBoro u 2 = 10 cM oT BTOpOTO 32a-
psna.

Bocemb 3apsbkeHHBIX BOJASHBIX Kamenb paauycoM I = 1 mm u 3apsiaom ¢ = 0,1 vKn
KaXk/1asi CIIMBAOTCS B OJIHY OOIYI0 BOJSHYIO Karro. Halitu moteHuan 60bIoN Karim
U €€ NTIOBEPXHOCTHYIO IUIOTHOCTD 3apsija.

Mexny miacTUHaAMM IJIOCKOTO KOHIEHCATOpa, 3apsKEHHOTO 0 Pa3HOCTH MOTEHIHAIOB
U = 600 B, HaxoasaTcs 1Ba €105 AUAIEKTPUKOB: CTEKJIA C JUAJIEKTPUUYECKOI NMpoHUIlae-
MOCTBIO &1 = 7 TONIMHON d1 = 7 MM 1 300HHTA C AUIICKTPHUECKON MPOHUIIAEMOCTBIO &2
= 3 rtommuuoi d2 = 3 mwm. Ilromanp Kaxmo#l miacTuHbBl KOHAeHCaTtopa S = 200 cM?.
Haiftu: 1) 21eKTpoeMKOCTh KOHJEHcaTopa; 2) MHAYKIMIO 3JIEKTPUYECKOro mnois; 3)
HaANPSDKEHHOCTD 3JIEKTPUYECKOTO MOJISl U MaJIeHHe MOTEHIIMAaja B KaXKJI0OM CIIOE.
Konzencatop emkocThio 3 *10° @ 6pin 3apsbken 10 pasHocTH notennuanos 40 B. ITocie
OTKJIFOYEHHSI OT MCTOYHMKA TOKa KOHJEHCATOp ObUI COeIMHEH MapajliesIbHO € JIPYTUM
KOH/IEHCATOPOM eMKOCThI0 5107 ®. Kakoe KONM4eCTBO SHEPTHHU EPBOT0 KOHIEHCATOPa
U3pacxoyeTcst Ha 00pa3oBaHKUE UCKPBI B MOMEHT MPHCOEIMHEHNS BTOPOTO KOHIEHCATO-
pa?

Onpenenutsh CpPelHIO CKOPOCTh YIOPSIOYEHHOI'O JBHMIKEHHUS JJIEKTPOHOB B MEIHOM
TIPOBOJIHKKE TIPH CHIle ToKa B HeM 10 A u ceuenuu nposoguuka 1 Mm2. TIpuHATS, 4TO Ha
KKl aTOM MU MPUXOAUTCS IO JIBA AJIEKTPOHA MPOBOJUMOCTH.

Harpesarenp aiekTpudeckoro yailHMKa MMeeET J1B€ ceKIuM. lIpyu BKIrOUEHHH OHOU U3
HUX BOJla B YallHUKE 3aKUINT 4epe3 |5 MUHYT, IpU BKIIIOUEHUU JPYrod — 4epe3 BpeMs
30 munyT. Yepe3 kakoe BpeMs 3aKHIHUT BOJa B YaHUKE, €CJIM BKIIOYUTH 00€ ceKiuu 1)
MOCJIEI0BATENBHO; 2) MapauienbHO?

Tox B mpoBogHuke conmporusienrneM R = 100 Om paBHOMepHO HapacTaeT oT lg = 0 10
Imax = 10 A B Teuenue Bpemenu 7 = 30 c. UeMy paBHO KOJUYECTBO TEIUIOTHI Q, BbIze-
JIMBILEECS 32 3TO BPEMS B IIPOBOJIHUKE?
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Ot ucrounuka c¢ Hampspkenuem 100 kB TpeOyercs mepexath Ha paccrosiHue | = 5 kM
momHOcTh P =5000 xBT. Jlomyctumas moteps HamnpspbkeHus B mpoBogax AU = 1 %.
PaccunTtath MUHUMANIHOE CEUYEHUE S MEIHOTrO MPOBOJA, MPHUTOJHOTO IS ATOM IEeIu.
Y nenpbHOE COMPOTUBIICHHE MEIIU O = 0,017-10* Om-cm.

[IpoTOH U 31EKTPOH, YCKOPEHHbIE OJMHAKOBOW Pa3HOCTHIO MOTEHIMAJIOB, BIIETAIOT B

OJIHOPOJIHOE MarHuTHOe nojie. Bo ckoipko pa3 paanyc KpUBHU3HBI K1 TPaeKTOPUM IIPO-
TOHA OOJIbIIIE pasnyca KPUBU3HBI K2 TPAEKTOPUH JIEKTPOHA?

Tox /=20 A, mpoTekas 1o KOJbIly U3 MEITHON MTPOBOJIOKH ceueHueMm S= 1,0 MMZ, co3zaa-
€T B IIEHTPE KOJblla MHAYKIMI0 MarHuTHOTO nosist B = 0,2 mTin. Kakas pazHocTh noTeH-
[[MAJIOB MIPHJIO’KEHA K KOHIIAM IPOBOJIOKH, 00pa3yroIIei KOIbI0?

[To mpsiMOMY TOpHU30HTAIBHO PACIOIOKEHHOMY IIPOBOAY NpomyckaoT Tok 1 = 10 A.
[Tog Hum Ha paccrosHun R = 1,5 ¢cM HaxoaWTCs MapauIeIbHBIA €My aJFOMHUHUEBBIN
MPOBOJI, 10 KOTOpOoMY MponyckatT Tok |2 = 1,5 A. Onpenenuts, Kakoi JTOJKHA OBITh
IUIONIA/Ib TIONEPEYHOr0 CEYSHHS AIFOMHUHHEBOIO MPOBOJIA, YTOOBI OH YAEpKUBAJICA HE3a-
KpeIUIeHHBIM. [I10THOCTE amoMunus p = 2,7 T/cM>.

Karymka gmunoit | = 20 cm umeer N= 400 Butkos. [Tnomans nonepeyHoro ce4eHus Ka-
Tymku S =9 cM2. Haiitu unayktuBHOCTh L1 katymku. KakoBa Oyaetr nuHIyKTUBHOCTSH L2
KaTYyILKH, €CJIM BHYTPb KaTYyIIKHU BBEJECH JKEJIE3HbIA cepAeyHUK? MaruutHas npoHuuae-
MocTh Marepuania cepaeunuka u = 400. Onpenenuts 3Heprut0 Wm MarHuTHOTO 1OJs B
Karyiike npu Toke | =2 A B oboux ciyyasx.

Karymxka nmeer naayktuBHOCTh L = 0,144 I'n u conporusnenue R =10 Om. Yepes kakoe
BpeMms t mocsie BKIIIOUEHHUS B KaTYIIKE [IOTEYET TOK, PaBHBIM MTOJIOBUHE YCTaHOBUBIIETO-
ca?

B nens nepemenHoro toka HamnpsbkeHueM U BKIIIOUEHBI HOCIEN0BATENbHO eMKOCTh C,
conportuBienue R u unayktuBHocTs L. Haiitu nHanpsbkenue U, eciiu U3BECTHO, UTO Ia-
JIeHHE HaIlpsbKeHHsl Ha KoHjeHcarope paBHO Uc = 20 B, Ha unayktuBHocty UL = 2 UC,
Ha conpotuBieHnd Ur = 2 U.. Haiitu yron caBura a3 Mexy TOKOM U HaIlPsDKEHHEM.
KonebarenbHblil KOHTYp COCTOUT M3 KOHJIEHcaTopa eMKocThio C = 2,22 H® 1 KaTyIIKH
mmnoi | =20 cM u paguycom R = 5 ¢M u3 MeaHo# mpoBosioku auamerpoM d = 0,5 mwm.
Haiitu norapudpmuueckuii fekpeMeHT B 3aTyxaHus KoneOaHuil.

[Tnockas 31eKTpOMarHuTHas BOJIHA PAclpOCTPaHAETCsl B OJHOPOIHOM U30TPOITHOM cpene
C JIMAJIEKTPUYECKOM MPOHUIAEMOCThIO ¢ = 2 U = 1. AMIIIUTYyJa HanpsKEHHOCTH
AIIEKTPUUYECKOTO 1oJis BOJHBI Em=12 B/M. Onpenenuts (a3oByt0 CKOPOCTh BOJIHBI M aM-
IUIUTYy HaNlpsKEHHOCTH MarHUTHOTO T10JIs1 BOJIHBI.

[Mpeamer pacrosioskeH Ha paccTosuuu 1= 25 cm nepen mepennum GokycoMm coduparo-
et a3kl V300pakeHue mpeaMeTa HaxXOJMUTCsS Ha paccTosHud l2= 36 cM 3a 3agHuM
doxycom. Onpenenure hokycHoe paccrosHue f TMH3BI, e onTHYeckyro cuiy @, a TakxKe
JTUHEHHoe (ToTiepedHoe) yBenndenne /3.

Ha skpane Habmogaercss nHTepepeHIMOHHAs KapTHHA B pe3yabTaTe HAJOKEHUS JTydei
OT JIByX KOT€peHTHbIX UCTOYHHUKOB (A = 500 Hm). Ha myTu oxHoro u3 my4eit nepneHu-
KYJSIPHO €My TIOMECTHITH CTEKJISIHHYIO TacTUHKY (N = 1,6) Tonmmuoin d = 5 mxMm. Ompe-
JIeNTUTEe, Ha CKOJIBKO MOJI0C CMECTUTCS IIPU 3TOM HHTep(EepEeHIINOHHAs KapTHHA.
Hudpakuus @penenst HabMOAAETCS HA PACCTOSHUHM 1,2 M OT TOUEUHOTO HMCTOYHHKA.
[TocepennHe MeXJy MCTOUHUKOM CBETa M HKPaHOM HaxXxoAWTcs Auadparma ¢ KpyribM
orBepcTheM. OIpenenuTs UIMHY BOJHBI NAJAIOIIEr0 CBETAa, €CIM JUAMETP OTBEPCTHS,
IPU KOTOPOM LEHTp TUPaKIIMOHHBIX KOJIEI| Ha KpaHe sBJIseTCS Haubosiee TEMHBIM, pa-
BeH 1,2 mm. Haiitu paguycel nMeromuxcst Ha skpaHe TudpakinOHHBIX KOJell.
[TnactuHka kBapua tommuHOH O = 2 MM, BbIpe3aHHas NEPICHIUKYISIPHO ONTHYECKOM
ocH, TIOMEIIeHa MEeX]ly JIBYMsI CKpeIIeHHbIMU HUKOJIsIMU. [IpeneOperas nmorepsimu cBeta
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B HUKOJISIX, OMPEAEIUTh, BO CKOJBKO pa3 YMEHBIIMTCS MHTCHCUBHOCTH CBETa, MPOIIE/-
IIETO ATy CUCTEMY. Y IeJIbHOE BpalleHue KBapia 15 rpam/mMm.

22. CKOJBbKO (POTOHOB MCITYCKAET JIEKTPUUECcKas JaMiiouka MomHocTeio 100 BT 3a Bpems 1
C, €CJIM MPEINOJIO0KHUTh, YTO OHA M3JIy4aeT MOHOXPOMAaTUYECKUH CBET C JUIMHOW BOJIHBI
600 HM 1 Bcs moTpedisiemMasl MOIHOCTh MJIET Ha u3inydeHue. OnpenenuTs JaBjleHUe Ha
CTCHKH JIAMIIOYKH, CUUTas €€ CPepruuecKuM coCyloM paauyca 4 cM, CTEHKH KOTOPOTO
oTpaxatotT 15 % namaroniero Ha HUX U3Jy4CHUS.

23. IIpu mepexojie 37IEKTPOHA U3 BO30YXKIEHHOTO COCTOSIHUS B OCHOBHOE HCIyCKaeTcs (o-
TOH C JJIUHON BOJHBI Amin = 121 HM. Onpenenute n3MEHEHHE MOMEHTA UMITYJIbCa JJIEK-
TPOHA IIPH ITOM.

24. Onpenenute AJIUHY BOJHBI J1e Bpoiins 371eKTpoHOB, OOMOAapIMPYIOMIMX aHOJ pEHTTre-
HOBCKOHM TpYOKH, €CJIM KOPOTKOBOJIHOBAsl IPAHUIIA CILUIOLIHOIO PEHTI€HOBCKOIO CIIEKTpa
A==2 M.

25. OnpenenuTs YHEPTUIO & Maccy M U UMITYIbC P (OTOHA, KOTOPOMY COOTBETCTBYET -
Ha BOJTHBI A = 380 HM ((HoneToBas rpaHUIla BUIUMOIO CIIEKTPA).

26. DIEKTPOHHBIM MYYOK YCKOPSETCS B 3JIEKTPOHHO-JIy4eBOW TpyOKe pa3HOCTHIO MOTEHIINA-
noB U = 0,5 xB. Ilpunumas, uro HeonpeaeneHHoCcTh uMnyibca pasHa 0,1 % ot ero uuc-
JIOBOT'O 3HAYEHMUS, OIIPEICIIUTE HEONPEIeIE€HHOCTh KOOPUHATHI HJIEKTPOHA.

7.4 Meroauyeckue MaTepuaJibl, oNpeaeJsolIue Npoueaypbl OlleHNBA-
HHUSl 3HAHMH, YMEHHH, HABBIKOB, XaPAKTEPHU3YIIHUX dTanbl (GOpMHUPOBAHMS
KOMIIeTeHI M

KonTpoas ocBoeHus nucuuIuinibl «Pu3nka» MpoBOAUTCS B COOTBETCTBUU
c [In Ky6I'AY 2.5.1 «Texymiuii KOHTPOJIb YCIEBAEMOCTH U MIPOMEKYTOUHAs aTTe-
cTarusi 00y4aronuxcs».

Kpurtepnu oneHku, mkaja oleHUBaHUs NPU BbINOJHEHNH KOHTPOJIbHBIX padoT

OneHuBaeTcst 3HaHUE U TOHMMAaHKE MaTepuasa, CIOCOOHOCTh K €ro 0000IIEeHNI0, KPUTH-
YeCKOMY OCMBICIICHHIO, CUCTEMaTHU3alluu, aHAIN3Y.

OTMeTKa «OTJMYHO» — 33JJaHHEe BBIITOJIHEHO B TIOJHOM 00BeMe, B JIOTHUECKUX PacCykK-
JICHUSX TPH pEeIIeHUH 3a]1a4 HeT OIMOO0K, 331a4K PELICHbI PAllHOHAIBHBIM CIIOCOOOM.

OTMmeTKa «X0poIo» — 3aJaHUC BBIIIOJIHCHO IMPABUJIIBHO, B JIOTHYCCKUX PACCYKACHUAX
IpU pelIeHUH 33/1a4 HEeT CYIECTBEHHBIX OIIMOOK, HO 3a/1a4M pelIeHbl HepallMOHAIbHBIM CIOCO-
6oMm, b0 momyIIeHO He 00iee IBYX HECYIIECTBEHHBIX OIMOOK.

OTMeTKa «yHOBJIETBOPUTEIbHO» — 33J]aHUE BBIIIOJHEHO MPAaBUIBHO HE MEHEe 4YeM
HAIlOJIOBUHY, B JIOTHYCCKUX PACCYXKJACHUAX ITPU PCIICHUHN 3a/1a4 HET CYIICCTBCHHBIX 0HII/I6OK, HO
JIOMYIIEHA CyIIeCTBEHHas OIIMOKa B MATEeMaTUYECKHX pacuérax.

OTMeTKa «HeyTOBJIETBOPUTEIbHO» — UMEIOTCSl CYIIECTBEHHBIC OIIMOKU B JIOTHYECKUX
pacCy>KICHUSAX MPH PEIICHUH 3aJ]a4u WU PelIeHUe OTCYTCTBYET.

Kpurtepun oneHKH 3HaHWI CTYJACHTOB IIPH NPOBEICHNH TECTHPOBAHUSA

[{enpro TeCTUPOBAHUS SBISICTCS BBISIBIICHUE YPOBHS 3HAHWIU CTYJCHTOB, OIEHKA CTCTICHH
YCBOCHUS UMH y4eOHOTO Kypca, CTUMYJIMPOBAHHE aKTUBHOCTH MX ITO3HABATCIIBHOU JEATEIBHO-
CTH MPpH 00ECTICUCHNH SIMHBIX TPeOOBAHMH K OIEHKE 3HAHUH.

OreHKa «OTJIMYHOY BBICTABISETCS MPHU YCIOBHUH MPABUIHHOTO OTBETA CTYJIEHTA HE Me-
Hee ueM 85 % TeCTOBBIX 3aJaHUM;

OreHKa «XOpOII0» BBICTABIISETCS MPU YCIOBUU MPABUIBLHOTO OTBETA CTYACHTA HE MEHEE
geM 70 % TeCTOBBIX 3aJaHUL;
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O1ueHKa «y/A0BJIeTBOPUTEIbHO) BBICTaBJISETCS MPU YCIOBUU MPABUIBHOTO OTBETA CTY-
nedTa gHe me”ee yeM Ha 51 %; .

OueHka «HeyI0BJETBOPHUTEJIbHO» BBICTABIACTCS MPU YCIOBHH NPABWIHHOTO OTBETA
cTtyaeHTa MeHee yeM Ha 50 % TeCcTOBBIX 3aaHUM.

Kpurtepusimu oueHku pedepara siBJASIOTCH: HOBU3HA TEKCTa, 000CHOBAaHHOCTH BHIOOpA
UCTOYHUKOB JINTEPATYPbI, CTETIEHb PACKPBITHS CYIIHOCTH BOIPOCA, COONIOIEHUS TPeOOBaHHA K
0 OpMIICHHUIO.

OreHKa «OTJMYHO»— BBIIOJIHEHBI BCe TpeOOBaHMs K HAaNMCaHUIO pedepara: 06o3Haue-
Ha npobieMa u 000CHOBaHA € aKTYaJIbHOCTb; C/eJIaH aHAIN3 PAa3IMYHBIX TOYEK 3pPEHHs Ha pac-
CMaTpPUBAEMYIO NMPOOJIEMY U JIOTUYHO M3JI0’KE€HA COOCTBEHHAsl MO3MLMS; CPOPMYIUPOBAHBI BbI-
BOJIBI, TEMa PAaCKpBITa MOJHOCTHIO, BBIACPKAaH 00BEM; COONIIOJCHBI TPEOOBaHMS K BHEIIHEMY
0(OPMIICHHUIO.

OmeHka «X0po1I0» — OCHOBHBIE TpeOOBaHMSA K pedepaTy BBINOTHEHBI, HO IPU 3TOM JI0-
HyIIeHbl HeOYETHL. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B U3JI0KEHUH MaTepHaia; OTCYTCTBYET
JIOTHYECKasi MOCIIEeI0BATEIbHOCTh B CY)KACHUSAX; HE BBIEp)KaH 00BEM pedepara; UMEIOTCS yITy-
IIeHHsI B 0)OPMIICHHU.

OreHka «y/10BJI€TBOPUTEIbHO» — MMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHUS OT TpeOOBaHHI
K peeprpoBanmio. B yacTHOCTH: TeMa OCBEIleHA JIHIIIb YaCTUYHO; JOMYIIEHBI (paKTHYecKue omo-
KU B COJIepKaHNU pedepaTa; OTCYTCTBYIOT BHIBOIPI.

O1eHKa «HeyAOBJEeTBOPUTEIBHO» — TeMa pedepaTa HE PacKpbiTa, OOHAPYKUBACTCS
CYIIECTBEHHOE HETTOHHMaHKE MPOoOIeMbl K pedepar He IpeICTaBIeH BOBCE.

Kpurepun oueHkHu 10KjIaaa

OneHuBaeTcsi 3HAHWE MaTepualia, CIOCOOHOCTh K €ro 00OOLICHHI0, KPUTHYECKOMY
OCMBICIICHHIO, CUCTEMaTH3allui, YMEHHE aHAJIU3UPOBaTh JIOTUKY PACCYKICHUNH M BBICKA3bIBa-
HUM: HaBBIKHU IMYOJMYHON peuu, apryMEHTAIH, BEIEHUS JUCKYCCUU U TIOJIEMHUKHU, KPUTUYECKOTO
BOCIIPUATHS UHPOPMALIUH.

OneHka «OTJIMYHO» CTaBUTCS, €CIIU CTYJEHT MOJIHO YCBOUJ Y4€OHBIM MaTepual; MposiB-
JsIeT HaBBIKM aHajn3a, 0000IIeHNs, KPUTHUYECKOTO OCMBICICHHS, ITyOJUYHOM peuH, apryMeHTa-
oun, BEACHUA OUCKYCCUHU U MMOJIEMHUKHU, KPUTHUYCCKOT'O BOCIIPHUATUA I/IH(bOpMaIII/II/I; Marcepual nu3-
JIOKEH TI'PaMOTHO, B OIpPENENEeHHOW JOrMYeCKOW MOCe0BATEeIbHOCTH, TOYHO HCIIOJIB3YeTCs
TEPMUHOJIOTHSI; TIOKa3aHO YMEHHE WILTIOCTPUPOBATH TEOPETUYECKHE MOJIOKEHHSI KOHKPETHBIMA
IpUMepaMu, IPUMEHATh UX B HOBOI CHUTYaIlMM; BBICKA3bIBATh CBOIO TOUKY 3PEHUS; MPOJIEMOH-
CTPUPOBAHO YCBOCHHE paHee U3YUEHHBIX COMYTCTBYIOIIUX BOIIPOCOB.

O1eHKa «XOpOIO0» CTaBUTCS, €CIM OTBET YJIOBJIETBOPSET B OCHOBHOM TPEOOBaHMSM Ha
OILIEHKY «5», HO TPH 5TOM MMEET OJIMH M3 HEJOCTAaTKOB: B YCBOGHHH Y4eOHOTO Marepuaia J0-
NyLIeHbl HeOOoJbIINe MpoOesnbl, He MCKAa3MBIINE COJACpXKAaHWE OTBETA; JIOMYILEHbl OJUH — JBa
Hejo4yeTa B (POPMUPOBAHUM HABBIKOB MyOJMYHON peuu, apryMEHTAllUU, BEJCHUS AUCKYCCUU U
MOJIEMHUKH, KPUTUYECKOTO BOCHIPUATHUS MH(DOPMAITIH.

O1eHKa «y10BJI€TBOPUTEIbHO» CTABUTCS, €CIIM HETIOJIHO VI HETOCIIEIOBATEIIEHO pac-
KPBITO COJIEpXKaHWE MaTepHaja, HO MoKa3zaHo oOIlee MOHUMaHKEe BOIpOoca U MPOAEMOHCTPUPO-
BaHbl YMCHHA, JOCTATOYHBIC JIA }IaJ'IBHeI\/’II_Hel"O YCBOCHUA MaTcpuaia, UMCINUCh 3aTPYAHCHUA
WIN JIOTIYIIEHB! OIIMOKHU B ONPEACICHUN MOHATHHA, NCIIOIB30BaHUN TEPMUHOJIOTHH, UCIIPABIICH-
HBIC IMOCJIC HECKOJIBKHUX HABOJAIINX BOIIPOCOB.

O1eHKa «Hey/10BJIeTBOPUTEIbHO» CTaBUTCS, €CIIM HE PACKPHITO OCHOBHOE COZEp)KaHUE
yueOHOro Marepuasna; oOHapyKEHO He3HAHUE WJIM HEMOHMMaHHe OoJblIe Wi Hanbolee Bax-
HOW yacTH y4eOHOro mMarepHaia; JOMYyIIeHbI OIMOKU B ONpPEAeIEHUH MOHATHH, IPU UCIOIB30-
BaHUN TEPMHHOJIOTUH, KOTOPBIC HC UCIPABJICHBI ITOCIIC HECKOJIBKUX HABOAAIINX BOIIPOCOB; HE
chopMHpPOBaHbI YMEHUS U HABBIKH ITYOJIMYHON pedr, apryMeHTAllu1, BEJCHUs TUCKYCCUH U T10-
JIEMHUKHU, KPUTUYECKOTO BOCIIPUATHS HHPOPMALIH.
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Kpurepun oumeHKH 3HAaHMH CTyJAeHTa NPH BLINOJHEHUH J1a0OpPaTOPHOH padoOTHI:
OLICHMBACTCSA 3HAHWE TEOPETHUYECKOr0 MaTepuana, 3HAHHE METOIUKH ITPOBEIEHUS KCIEPUMEH-
Ta, yMEHHE paboTaTh ¢ JIAOOpaTOPHBIM 00OPYIOBAaHUEM U MPUOOPAMHU TPU COOIIOICHUN TEXHHU-
K1 0€30I1aCHOCTH.

OneHka «OTJIMYHO» CTaBUTCS IPU HAJIMYUU IOJHOW TEOPETUUYECKOW M MPAKTHYECKON
TFOTOBHOCTH K ITPOBECHUIO ONBITHBIX U3MEPEHUi, 00paboTKe U aHAIU3Y MOJIyUYE€HHBIX pe3yibTa-
TOB U BBITIOJIHEHUH BCEX 3aJ]aHU B IIOJIHOM OOBEME.

OneHka «X0pouo» CTaBUTCS, €CIIM UMEETCS TEOPETUYECKAs U ITPAKTUYECKasi TOTOBHOCTh
K [IPOBEJICHUIO AKCIIEPUMEHTA, HO 3aJJaHUsl BBIIIOJIHEHBI C HEKOTOPBIMU HEA0YETAMHU.

OneHka «ya0BJIETBOPUTENBbHO» CTABUTCS, €CIIM UMEIOTCA HEJOUYETHl B TEOPETUYECKOU
U NIPAKTUYECKON MOJTOTOBKE K IIPOBEJIECHUIO IKCIIEPUMEHTA, 3a/IaHUS BBIIIOJIHEHBI HE B IIOJHOM
o0Beme.

OneHka «Hey10BJIeTBOPUTEIbHO» CTaBUTCS IIPU OTCYTCTBUU TEOPETUUYECKOW U MPAKTU-
YECKOW IOATOTOBKH K IIPOBEJCHUIO DKCIIEPUMEHTA, IIPYU BBIIIOJHEHUM 3aJaHUM OIYLICHBI IPY-
Oble OLINOKY.

Kpurepun oueHKkH 3HAHUI CTY/IeHTa NPU cAaYye 3a4eTa

3ader mpeacTaBiseT coO0M MpeaBapUTENbHYIO OLIEHKY 3HAHUH, MIPaKTUYECKUX YMEHUH U
HaBBIKOB CTYJICHTA, MOJYYCHHBIX B 00beMe TpeOOBaHUI y4eOHBIX MPOTrpaMM. 3a4eT HE MMEET
OLIEHKHU B 0ajiax, a OLIEHUBACTCS KAaK «3aUTE€HO» U «HE 3aUTE€HO.

OneHka «3a4TeH0» BBICTABISIETCS CTYJEHTY, OOHApYKUBILIEMY OJHOE 3HAaHUE MaTepu-
ajla y4eOHOM MporpamMMmbl, YCHEIIHO BBIMOJHSIOIEMY IPEAYCMOTPEHHbIE YUeOHOH MporpaMMoi
3a/laHus, YCBOMBILEMY MaTepuajl OCHOBHOH JMTEpaTypbl, PEKOMEHJIOBAaHHOW y4eOHOH Ipo-
rpamMMoil. Kak mpaBuio, «3a4TeHO0» BBICTABIACTCS CTYICHTY, IIOKa3aBLIEMYy CHCTEMAaTH3UPO-
BaHHBIM XapakTep 3HAHUN 10 JUCLMIUIUHE, CIOCOOHOMY K CaMOCTOSATEIbHOMY IOMNOJIHEHUIO
3HaHUH B XoJe AanbHelel yaeOHol paboTsl U NMPO(EeCcCHOHANBHOM AEATEIbHOCTH, TPABUIBHO
IIPUMEHSIOIIEMY TEOPETUYECKUE IOJIOKEHUS IPU PEIICHUM IIPAKTUYECKUX BOIPOCOB M 3a/ad,
BJIAJICIOIIEMY HEOOXOAMMBIMU HaBBIKAMHU U ITPUEMaMH BBIMOJIHEHUS MPAKTHUECKUX padoT.

O1neHKa «He 3a4TeHO0» BBICTABISETCS CTYACHTY, HE 3HAIOLEMy OCHOBHOM 4acTH MaTepHa-
Ja y4eOHON MpOorpamMMsbl, JOMYCKAroIIeMy NPUHIMUIIHNAIBHBIE OMIMOKH B BBIOJHEHUU Ipery-
CMOTPEHHBIX y4eOHOM MpOorpaMMoil 3ajjaHuil, HEYBEPEHHO C OOJBIIMMU 3aTPYIHEHUSMHU BbI-
HOJHSIOIIEMY IpakTHdeckue padoThl. Kak mpaBuiio, olleHKa «HEeyI0BIETBOPUTEIbHO» BHICTAB-
JSIETCS CTYJIEHTY, KOTOPbI HE MOXET MPOJOKUTh O0yUYE€HUE WU MPUCTYIUTh K AESITEIbHOCTU
[0 CMELUANTBbHOCTU MO OKOHYAHUM YHUBEpCHUTETa 0€3 JOMOJHUTENBHBIX 3aHATUH 10 COOTBET-
CTBYIOILLEH AUCIUIUIMHE.

Kpurepuu oneHky npu nposeaeHnu IK3aMeHa

OK3aMeH — uTorosas ¢opma oueHKH 3HaHUH. [IpoBoauTCs B 3aaHHBIN CPOK, COTJIACHO
rpadguky yaeOHOro npoiecca. Ik3aMeH MpoxoauT B popme cobecenoBanus mo ounery. Kaxmaprit
OuJIeT BKIIIOYAET /1Ba TEOPETHUYECKUX BOIPOCAa U OJHY 3ajauy. [Ipu BbICTaBIEHUN OLEHOK Y4H-
THIBa€TCS YPOBEHb MPUOOPETEHHBIX KOMIIETEHIIUH CTYACHTA.

Onenka "0TJMYHO" BBICTABISETCS CTY/IEHTY, OOHApYKHUBIIEMY BCECTOPOHHEE, CUCTEMa-
TUYECKOE U ITyOOKOe 3HaHHE Y4eOHO-IPOrpaMMHOI0 MaTepHala, yMeHne CBOOOHO BBITOJIHATh
3a/laHus, IPENYCMOTPEHHBIE TPOTPAMMOM, YCBOUBILINN OCHOBHYIO M 3HAKOMBIN C JOIMOJIHUTENb-
HOM JINTEpaTypoH, pEKOMEHI0BAHHOU ITPOrpaMMOil.

OneHka "xopomo" BBICTABISETCS CTYACHTAM, MOKA3aBIIMM CUCTEMAaTHYECKUM XapakTep
3HAaHUH MO AMCUUIUIMHE U CIIOCOOHBIM K MX CAMOCTOSITEIbHOMY IOIOJIHEHUIO 1 OOHOBICHHIO B
X0JI€ MambHEeN e yaeOHoi paboThl U TPO(PECCHOHATBEHOM AESITEIIBHOCTH.

OreHka "y10BJ1€TBOPHUTEIbHO" BBICTABISIETCS CTYJIEHTY, OOHApYKUBIIEMY 3HAaHUS OC-
HOBHOTO y4e€OHO-TIPOrpaMMHOT0 MaTepuaia B 00beMe, HE0OOXOAMMOM JIJIsl JaTbHEHIIeH yaeOnl 1
npecTosel padoThl MO CHEHUAIbHOCTH, CIPABISIONIMICS C BBHIIOJIHEHUEM 3aJjaHUi, Mpery-
CMOTPEHHBIX MPOTPaMMOM, 3HAKOMBII ¢ OCHOBHOM JIUTEPATYPOW, PEKOMEHIOBAHHONW MPOrpaM-
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MOM, HO JIOMYCTHBIIUM MOTPEIIHOCTH B OTBETE Ha 3K3aMEHE U IPHU BBHIMOJIHEHUH 3K3aMEHaIH-
OHHEIX 3aJIaHUM.

OmneHka "Hey10BJIETBOPHUTEIbHO" BBICTABISIETCS CTYACHTY, OOHAPYKHUBILEMY MPOOEIBI
B 3HAHUSAX OCHOBHOTO Y4eOHO-TIPOrPaMMHOIO MaTepHaja, IOMYCTHBIIEMY MPHUHIHIHAIBHBIC
OMMOKH B BBHINOJHEHUH TMPETYCMOTPEHHBIX MporpamMmoii 3amanuii. OueHka "HEylIOBIIETBOPH-
TENBHO" CTaBUTCA CTYIEHTaM, KOTOphIE HE MOTYT HPOJOKUTH OOYYEHHE WM MPUCTYIHUTh K
npodeCCHOHATBHOM JeSITeIBbHOCTH 10 OKOHYaHHUHU By3a 0€3 JOMOJHUTEIbHBIX 3aHATHH 110 COOT-
BETCTBYIOIIEH TUCIUIUINHE.

8 IlepeyeHb OCHOBHOM M IOMOJTHUTEILHOM Y4eOHOM JTUTEPATYPbI

OcHoBHasi yueOHasi IuTEpaTYpa

1. Tpopumosa T.U. Kypc ¢usuku : yue6. nmocodue /T.MN. Tpopumonsa. — 7-¢ uzsa., crep. — M.:
Bricmi. mk., 2003. — 542 c. ui. — ISBN 5-06-003634-0. — 408 »k3.

2. TamueikoBa-bymkesnu M.W. ®usuka. Yacts 1. Mexanuka. MoiiekysipHas GU3HKa U TEPMO-
JUHAMHKA. DJIGKTPHYECTBO M MarHeTHu3M [DIIEKTpOHHBIN pecypc]: yueOHuk/ TamuiblkoBa-
bymikeBuu U.M.— DnexkTpoH. TeKCTOBBIE JAaHHble.— MuHck: Boinniimas mkona, 2014.— 304
c.— Pexum nocryma: http://www.iprbookshop.ru/35562.— 9BC «IPRbooksy, 1o mapoutto.

3. TanweikoBa-bymkesny .M. @usnka. Yacts 2. Onruka. KBanToBas ¢pusuka. Crpoenue u ¢pu-
3MYECKHWEe CBOWCTBA BeIIecTBa [DNEKTpOHHBIA pecypc|: yueOHuk/ TamumsikoBa-byikeBuu
N.1.— DaexTpoH. TeKCTOBBIE AaHHbIe.— MuHCK: Boimmiimas mkoina, 2014.— 232 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/35563.— DBC «IPRbooks», o mapoito.

JonoauurenbHas yueOHas qureparypa

1. I'paGosckuit P.Y. Kypc ¢usukn : yue6. nocobue / TPABOBCKUI P.U. - 11-¢ u3n., crep. -
CII6.: JIanb, 2009. - 607 c. - ISBN 978-5-8114-0466-7 : - 208 »Kk3.

2. HukepoB B.A. ®usuka. CoBpeMeHHbIN Kypc [DaeKTpoHHBIH pecypc]: yuebHuxk/ Hukepon
B.A.— Dnexrpon. TekctoBbie ganHbie.— M.: JlamkoB u K, 2016.— 454 c.— Pexxum moctymna:
http://www.iprbookshop.ru/14114 .— 3bC «IPRbooks» mo maporo.

O I[lepeyeHb pecypcoB MH(OPMALNMOHHO-TEJIEKOMMYHUKANIMOHHON CeTH
«AHTepHeT»

DJIEKTPOHHO-0MOJIMOTEeYHbIe CUCTeMbl McnoJib3yeMble B Kybanckom 'AY2018-2019 yueo6-

HBIN IO
No [Haumeno- [Temartuka [Hauano neiictBust u |[HauMeHoBaHME OpraHu3anuu U
BaHUE pe- CPOK JICCTBUA JI0- |[HOMEP JI0rOBOpaA
cypca roBopa
1 |Znanium.c |YHuBep- 17.07.2018 Horosop Ne 3135 36¢ ot 08.06.18
om caJIbHas 16.07.2019
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CTBO HapHs 2019 KonTtpakT Nel08 ot 13.01.18
«JIlanp»  |CemnbCk. 13.01.2019 Kontpakr 237 ot 27.12.18
X03-BO 12.01.2020
TexHouto0-
TS Xpa-
HEHUS 1
nepepa-
00TKH

3 |IPRbook |YuuBep- 000 «Aii ITu Dp Meauna»
cajbHast 12.11.2017 Kontpakt Ne3364/17 ot 12.11.17
12052018 |koprpakt Ned042/18 ot 12.05.18

12.05.2018 - Jlut. toroBop Ned617/18 ot
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12.11.2018- JTnn. gorosop Ne5202/19 ot
11.052019 g 0419

12.05.19-
11.11.19

— PEKOMEHAYEMbIE UHTEPHET CANTHI:

1. ba3pl maHHBIX, WHOOPMAIIMOHHO-CIIPABOYHBIE M TOHCKOBBIE CHCTEMBI
-http://ru.wikipedia.org

2. Bce s crymenta  [OnekTpoHHBIM  pecypc]:  Pexum  gocryna:
https://www.twirpx.com.

3. O6pazoBaTenbHBINA BUICONIOPTA [DIEKTPOHHBIN pecypc]: Pexxum nocryna:
http://univertv.ru/video/fizika/.

4. Marepuansl nopraia «OTKpbITOe 00pa3zoBaHue» [DNEKTPOHHBIN pecypc]: Pe-
®uM focrymna: http://openedu.ru.

5. Hayunas snexktponnas 6uoiuoreka Www.eLIBRARY.RU.

6. O6pazoBarenbubiit mopTan Kyol'AY [Dnexktponnsiit pecypc]: Pexum moctymna:
http://edu.kubsau.local

7. ®eaepanbHblii mopran «Poccuiickoe odOpazoBanuey. -http://www.edu.ru/.

8. deaepanbHblii mopTan «MmkenepHoe odpasosanue. -http://www.techno.edu.ru
9. ®enepanpHblii  GoHI Yy4eOHBIX KypcoB. -http://www.ido.edu.ru/ffec/econ-
index.html.

10 MeToauueckune YKazanud 1Jist oﬁyqaloumxcn M0 OCBOCHHUIO JUCIIUITJIMHBI

1. MexaHuka: METOAMYECKUE YKa3aHUS K BBIITOIHEHHIO JJA00PATOPHBIX PabOT 1O
Kypcy ¢usuku /coct. Anekcanapos b. JI., [Tuns FO.1O., Bepounkas C. B. — Kpac-
Homap: KyoI'AY, 2006. — 67 c. Pexxum nocryma: https://yadi.sk/i/rZ5NzfovCRijQA.
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2. MonexynspHas (pu3nKa U TepMOJAMHAMUKA: METOJAUYECKUE YKa3aHUs K Jadopa-
TOpHBIM paboram 1o Kypcy ¢msuku / coct. Konecaukopa T.I1., CaBenko A.B.,
Bep6unkas C. B. u np. — Kpacnonap: Ky6I'AY, 2012. —75 c. Pexum gocrymna:
https://yadi.sk/i/FyrKGjunKTaqdQ.

3. DJIEKTPUYECTBO: METOAMUYECKUE PEKOMEHAANNU K JIAOOpaTOPHBIM padoTaM o
Kypey ¢usuku / coct. Konecnukona T.I1., [laitbosa JI.A., PasnoBan O.H. u ap.

— Kpacnomap: Ky6I'AY, 2016. —72 c¢. Pexxum nocrtyma: https://yadi.sk/i/ns-
sNhOHtEUfcA.

4. Onrtuxka: naboparopHsii mpakTukym /coct. Konecuurosa T. I1., Pasnosan O. H., bep-
nmnkas [ @. u np. — Kpacnonap: KyoI'AY, 2017. — 110 ¢. Pexxum noctyma:
https://yadi.sk/i/oogwlU zmh6fGow.

’11 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOT U, HCIOJIb3YEeMBbIX IPH OCY-
LIeCTBJICHUHM 00pPa30BaTEJIbHOIO IIPoLecca o JUCHHUININHE, BKJIIYAs nepe-
YeHb MPOrPaMMHOI0 odecre4eHus1 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

HNHpopmannoHHbIE TEXHOJIOIMH, UCIIOJIb3yEMbIE TIPU OCYIIECTBICHUN 00pa-
30BaTEJIBHOIO Ipolecca MO AMCHUIUIMHE IO3BOJISAIOT: OOECIEUUTh B3aUMOJEH-
CTBHE MEX]ly yYaCTHHUKaMHM 0Opa30BaTEIbHOIO MPOLECcca, B TOM YHCIE CUHXPOH-
HOE U (MJIM) aCHHXPOHHOE B3aUMOJHCTBUE nocpeAcTBOM cetu "UHtepHer"; puk-
CHUpPOBaTh XOJ 00Pa30BaTEIBLHOIO IMPOLECCca, PE3YJIbTaTOB MPOMEKYTOYHOM arTe-
CTAllUM 10 AMCLHUILIMHE U PE3yJIbTaTOB OCBOECHHS 00pa30BaTENbHON IPOrPaMMBI;
OpPraHM30BaTh IpoLecc 00pa30oBaHMs IyTEM BU3yaJIM3alMM W3y4daeMoWl MH(pOpMa-
UM TTOCPEICTBOM HCIIOJIb30BAaHUS MPE3CHTALUM, y4eOHBIX (UIBMOB; KOHTPOJIU-
pOBaTh pe3ybTaThl 00y4YE€HUs HA OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHHS.

‘11.1 Ilepeuens munensnonnoro 110

Ne HaunmeHoBaHue Kpartkoe onucanmne
1 Microsoft Windows OmnepalmoHHas CUCTEMa
2 Microsoft Office (Bxmouaer | IlakeT 0QUCHBIX MPHUIOKEHHIA
Word, Excel, PowerPoint)
3 Cucrema TeCTUPOBaHUS TectupoBanue
INDIGO

‘11.2 [lepeuenp npodeccuoHambHBIX 0a3 TaHHBIX U HHGOPMAIIMOHHBIX CTIpa-
BOYHBIX CUCTEM

Ne | HaumeHnoBanue Temarnka DIIEKTPOHHBIN aapec
1 Hayunas snexktponHast 6u6- https://www.elibrary.ru/defaultx.asp
. YHuBepcanbHas
mnoreka eLibrary
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12 MaTtepuajibHO-TEeXHUYECKOE

o JTUCIMIIIMHE

o0ecreueHue

OIS

00y4eHnst

HHaHI/IpyeMBIC IMOMCIICHUS OJIA IIPOBCACHHUA BCCX BUAOB y‘l@6H0ﬁ ACATCIIBHOCTHU

Ne
n/n

HanmenoBanue
Y4eOHBIX TIpeaMe-
TOB, KYpCOB, IHC-

IUIUTHH (MOTy-

JTIe), IPaKTHKH,
WHBIX BUJIOB y4eO-

HOW JIeATEIILHOCTH,
MPEIYCMOTPEHHBIX
Y4COHBIM TUTAHOM
00pa3oBaTebHON
TIPOTPaMMEI

HepeYHs] OCHOBHOIO 000pYIOBaHMs, y4eOHO-HATIIAHBIX ITI0CO-
Ouif 1 ICTIOTB3yEMOTO IIPOTPAMMHOTO 00eCTICUeHHS

HanmeHnoBaHue MOMENEHNH ISl TPOBEICHUS BCEX BUIOB y4eO-
HOH JIESITeIbHOCTH, IPEAYCMOTPEHHOH yUeOHBIM IUTAHOM, B TOM
YHCIIe TIOMEIICHHS TSI CAMOCTOATENLHON PabOTEHI, C yKa3aHHUEM

Anpec (MecTonoo-
JKEHHE) TTIOMEIIEHU I
IUTS IPOBENICHHS BCEX
BHJOB y4eOHOM aes-
TENBHOCTH, TIPEy-
CMOTpEHHOH yue0-
HBIM IUIAHOM (B CIIy-
Yyae peau3aluu 00-
pa3oBaTeNbHON IPO-
TrpaMMBbl B CETEBOU
(hopme mormoTHH-
TEJIEHO YKa3BbIBACTCS
HAaMCHOBaHHE OpTa-
HU3AIIH, C KOTOPOH
3aKJIIOYEH JJOTOBOP)

3

4

dusnka

ITomemenue Ne416 300, nocagounsix mect — 117;
wiomans — 98,2kB.M; yueOHast ayTUTOPHS IS TTPOBEIe-
HUS 3aHATHN JICKHMOHHOTI'O THUIIA. CIICHUATIU3UPOBAHHAA
MeOenb(y4ueOHas gocka, yueOHas MeOenb);
TEXHUYECKUE CPecTBa 00yUeHUs, HAaOOPBI IEMOHCTpAIIH-
OHHOTO 00OPYIOBaHUS U Y4eOHO-HATIISIHBIX IOCOOMI
(HOYTOYK, TIPOEKTOP, IKPAH);IIPOTPaMMHOE OOeCTIeUeHHE:
Windows, Office.

ITomemenue Ne305 DJI, mocagouHsix Mect — 46; 11710-
maab — 68,7kB.M; yueOHast ay TMTOPHS JIJIS IPOBEICHUS
3aHATHIA CEMHHAPCKOTO THITA, KyPCOBOTO MPOCKTHPOBA-
HUS (BBITOJHEHHS KYPCOBBIX padoT), IPyMITOBBIX M WH/IN-
BUAYAJTbHBIX KOHCYJIBTAIINHI, TEKYIIEr0 KOHTPOJIS U MPO-
MEXYTOUHOM aTTeCTallMu. 1abopaTopHOe 000pyI0OBaHKE

(obopynoBanue 1abopaTopHOe — 2
IIT.;);CHeIMaTn3npoBaHHas MeOeb(yueOHas J0cKa,
yueOHasi MeOeln).

ITomemenue Ne304 DJI, mocagodHbIX MecT — 26; I1J10-
manb — 67,6xB.M; JlabopaTopust "MexaHUKH U MOJIEKY-
nsipHOU Gu3ukH" (kadeaps! GpU3UKM) . TabopaTopHoe
obopymoBaHue

(obopynoBanue tabopaToproe — 15 mit.;);

crieranu3upoBanHas MeOenb(yueOHas Jocka, yueOHas
MeOeb).

Iomemenue Ne312 DJI, mromane — 34,1kB.M; moMele-
HHE JUTsI XpaHSHHS U MPOPUITAKTHIECKOTO O0CTYKUBAHUS

y4eOHOro 000pyI0BaHUS. CILTUT-CUCTEMa — 2

350044, KpacHo-
JApCKUU Kpau, T.
Kpacunonap, ymn.
nMm. Kanmunnna, 13
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mT.;nabopaTopHoe odbopynoBanue (00opynoanue nado-
paTopHOe — 4 IIIT.;); TEXHHYECKUE CPEACTBA O0yUCHHS
(KOMIIBIOTEP MEPCOHANBHBIN — 2 IIT.). IPOrPaMMHOE
o6ecnieuenue: Windows, Office.

[Tomemenue Ne314 I'/], mocagounsix mect — 104; mio-
manb — 88,0kB.M; yueOHas ayTUTOPHS IS IPOBEICHUS
3aHSATHI JIGKUMOHHOTO THMA, 3aHATHIA CEMUHAPCKOTO TH-
a, KypcoOBOTO IPOEKTHPOBAHMS (BBIIOIHEHHS KypCOBBIX
paloT), rpyNIOBHIX M HHANBUAYAIbHBIX KOHCYJIbTALNH,
TEKYIEr0 KOHTPOJIA U MPOMEKYTOYHOH aTTeCTalH .
Crienanu3npoBanHas MeOenb(yuaeOHas qocka, yueOHas
Me0eIIb); TEXHUUECKIE CpeACTBa 00ydeHust, Habopsl Je-
MOHCTPAIIIOHHOTO 000pyI0BaHUs U Y4eOHO-HATJISAHBIX
mocoouit (HoyTOyK, MPOEKTOP, IKPAH);IPOTPAMMHOE
obecneuenune: Windows, Office.

ITomemenue Nel7 I'JI, mocamounsix mect — 171; mo-
maab — 133,2kB.M; yueOHast ayAUTOPUS )i IPOBEACHUS
3aHATHH JIEKLIHOHHOTO THIIA.CIICLHAIN3UPOBaHHAS Me-
Oenb(yueOHas gocka, yueOHas MeOerb);
TEXHUYECKUE CPENCTBA 00yUYeHMsI, HAOOPHI IEMOHCTPAIIH-
OHHOTO 00OPYIOBaHUS W Y4eOHO-HATIISIHBIX IOCOOMIA
(HOYTOYK, TPOEKTOP, IKpaH);[IPOrpaMMHOe 0OecreueHHe:
Windows, Office.

ITomemenue Ne307 DJI, mocagouHbIXx MecT — 39; 1mi1o-
maas — 84,8kB.M; JlaGoparopus "JnekTpuuecTBa U Om-
tuku" (kadeapsl GU3NKN) .

sabopaTtopHoe 000pyIOBaHUE
(ob6opynoBanue abopatoproe — 11 mr.;
nu3MepuTens — 1 mrT.;);
TEXHUYECKUE CPECTBA OOYICHHS
(KoMmBIOTEp MIEPCOHANBHBIN — 1 mIT.);
nporpammMHuoe obecrieuenue: Windows, Office.

crienanu3upoBaHHas Mebenb(yaeOHas Jocka, yaeOHas
MeOeb).

ITomemenue Ne523 DJI, mocagounsix mect — 30; 110-
maas — 52,6KkB.M; yueOHas ayAUTOpHs AJIsl IPOBEACHUS
3aHSATHH JEKIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO TH-
na, KypcoOBOTO TMPOCKTHPOBAHHUS (BBITIOIHEHUSI KYPCOBBIX
pabort), TPyIIOBBIX ¥ WHAWBUIYaIBHBIX KOHCYIbTAINH,
TEKYyILIero KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTALH .

crienranu3upoBanHas Mebenb(yaeOHas Jocka, yaeOHas
MeOenn);
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TEXHUUYECKUE CPeACTBa 00yUeHUs, HAOOPHI JEMOHCTPAIIH-
OHHOTO 00OPYIOBAaHUS U YI€OHO-HATJISTHBIX TTOCOOMIA
(HOYTOYK, IPOEKTOP, IKPAH);IIPOTPaMMHOE 00CCIICUCHHE:
Windows, Office.

ITomemenune Ne420 I'Jl, mocagodHbIx MecT — 25; TIj10-

manae — 53,7KB.M; HOMEILECHHUE JJI1 CAMOCTOSATEIHbHOM

paboThL. TEXHUYECKHE CPeACTBa 00yIeHNUs (KOMITBIOTEP
nepcoHaNnbHBIH — 13 mT.);

JOCTYH K ceTH «HTepHEeT»; TOCTYI B AJIEKTPOHHYIO HH-
(opMaImOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA,

CrieIaIu3upOBaHHas MeOenb (yueOHass MeOeh).

IMporpammuoe obecrieuenue: Windows, Office, crierua-

JIM3UPOBAHHOE JIUIIEH3HOHHOE U CBOOOIHO PACIIPOCTPaHsI-

eMoe MporpaMMHOE 0OecIieYeH e, PETyCMOTPEHHOE B
paboyeii mporpaMmme
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