





1 Iean 1 3371244 0CBOEHMSI AUCHHUILINHDBI

Ieabro OCBOCHUS IUCHUIIUHBL «DH3UKa» SBISETCS (POPMUPOBAHUE Y
o0yvaromuxcsl [eJJOCTHOH €CTECTBEHHOHAYYHOM KapTUHBI MHpA, CO3JaHHME Ha €€
OCHOBE HAYYHO-TCOPETHYECCKOM ©Oasbl UIsi W3y4YCHHS OOLIETEXHUYECKUX U
CHENUANBHBIX AUCIUIUIAH, JUIsl OCBOCHUSI HOBOW TEXHUKHU U TEXHOJIOTHH.

3axaum AU CHUITHHBI

— M3y4YeHUE (PYHIAMEHTATBHBIX TOHSATUI, 3aKOHOB U TEOPHIA KITACCUYECKON
Y COBPEMEHHOM (PU3HKW;

— O3HAKOMJIEHHE C OCHOBHBIMU (DPM3MUYECKUMU SIBJICHUSIMHU, TPUHLIUIIAMHA UX
HAOMIOJICHUS] U SKCIEPUMEHTAIBHOTO HMCCIECIOBAHUS, C OCHOBHBIMM METOJaMU
U3MEPEHUS PU3NYECKUX BETTMUNH,

— O3HAKOMJICHWE C (PU3HYECKUMHU MpuOOpaMu, (POPMHPOBAHKHE HABBIKOB
OPOBEACHUS (PU3NYECKOTO HKCIEPUMEHTA U MPOCTEHINEH 00pabOTKKM PE3yIbTAaTOB
AKCIIEPUMEHTA, BBIPAOOTKA YMEHUS aHAIM3UPOBATh PE3YJIBTAThl SKCIEPUMEHTA U
JIeNIaTh TPABUIIBHBIC BBIBOJIBI,

— BbIPa0OTKA NPHUEMOB W HABBIKOB PEUICHHUS KOHKPETHBIX 3ada4 W3
pa3nuuHbBIX OOnacTel (PUM3MKM, YMEHMUS BBIACTAThH KOHKPETHOE (PU3MUYECKOE
COJEP)KaHUE B MNPHUKIAAHBIX 337a4aX MPOo(ecCHOHAIBHON  AEATENbHOCTH,
CO3/1aBaTh W AQHAIM3UPOBATH TECOPETUYECCKHE MOACIN (PU3UUYCCKUX SBICHUN U
IIPOLIECCOB.

2 IlepeyeHp NJIAHMPYEMBIX Pe3yJbTATOB O0Y4YeHHS MO JAMCUMILINHE,
COOTHECEHHBIX C IVIAHMPYEeMbIMH pe3yabratamu ocsoennss OIIOII BO

B pe3syabrare O0CBOCHHUS AMCUHUILIMHBI (POPMHPYIOTCH CJeaAYyIIHe
KOMIIETEeHI[HH:

OK-7 — crmocoOHOCTh K CaMOOPraHu3alii 1 cCaMmo00pa30BaHUIO;

[IK-16 — cmocoOHOCTh UCTIOJIB30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JTUCIMIUIMH, METOABl MAaTEMATHUECKOTO aHaIn3a 1
MOJICTTUPOBAHMS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIICIOBAHMS TIPH

peleHny NpoeCCUOHATIBHBIX 3a1a4.

3 MecTto Aucuuniaudbl B cTpykrype OIIOII BO

«Dumznka» sBiagercd qucnumnHon 6azoBoit yactu OIIOIT BO nmoarotoBkn
oOyvaromuxcs no  HampaBiaeHutro  20.03.02  «IIpupomooOycTpoiicTBO  H
BOJIONOJIL30BAHUEY, HAIPABJIICHHOCTh «HXKEHEPHBIE CHUCTEMBI
CEILCKOXO03IICTBEHHOIO BOAOCHAOKEHH S, 0OBOIHEHUS U BOJOOTBEICHUS.



4 O0bem aucoumIuHbI (288 4acoB, 8 3aUETHBIX €MHUIL)

O0BeM, JacoB
Bunbl yueOHO paboTh
Ounas 3aoyHas
KonrakrHas padora 162 32
B TOM YMCIIE:
— ayUTOpHAasT N0 BUAAM 158 78
y4eOHbIX 3aHSATHI
— JICKUUU 76 6
— MPAKTUYECKUE 34 12
— 1a00paTOPHBIE 48 10
— BHEAYAUTOPHAS 4 4
— 3a4€eT 1 1
— DK3aMEH 3 3
— 3aIMTa KYPCOBBIX
paboT (POEKTOB) B i
CamocrosiTesibHast
padora 126 256
B TOM YHCJIE:
— KypcoBas paboTta
(IIPOEKT) B B
— IpoYHe _ Buml 99 243
CaMOCTOSITENIbHOM pabOThI
—KOHTPOJIb 27 13
HNroro no nucuuniauxe 288 288

S Conepxanne THCHUILIHHBI

1o nToram u3yyaemoro Kypca oOydarommecs CIarT 3a4€T U SK3aMEH.
Jucuunea u3ydaercs Ha 1, 2 kypeax Bo 2, 3 cemecTpax.

Coaep:kanue v CTPYKTYpa IMCHHUIJIMHBI 10 09HOI (popme 00ydeHus

Dop Buael yueoHoii paGoThl,
Mup BKJIIOYas
No HanmeHnoBanue Tembl YeM | oy | _CAMOCTOSITENLHYIO pa-
i C YKa3aHUEM OCHOBHBIX ble ectp 00Ty CTYICHTOB U
BOMPOCOB KOM TPYAOEMKOCTD (B Yacax)
nere Jlexu | Tlpa | JIabo | Cam
HIH WU | KTUY | paTto | OCTO




CCKH

3aHAa
THA

PHBIE
3aHs
TUS

ATCIT
bHa

pab
oTa

MexaHuka

Kunemarnka  marepualibHOMN
TOYKM M TBEPAOro Teja NpHu
MOCTYIATEJIbHOM u
BPALLIATEIBLHOM JIBUKCHUU.

JluHamuka MaTEepUATBHON
TOYKH W  TBEPAOro0  TeJa.
3aKOHBI COXPAHECHHSI.

Mexanuka UACAITBHBIX u
HeuJealbHbIX JKUJIKOCTEH WU
rasoB

Mexanuveckue koyicOaHus U
BOJIHBI

l'apmonuueckue  koJsicOaHus,
SHEPrusl rapMOHUYECKUX
KOJIcOaHuii. 3aryxaromue
KOJICOaHusl. BeIHY>XKICHHBIE
kosneOanusi. Pe3onanc. BouHbl
B VIPyTon cpene,
SHEPreTUYECKUE
XapaKTEPUCTUKH yIPYTUX
BOJIH.

OK-

16

MonekynspHas pusrka
HneanbHbie rasbl.
Kunernueckas teopust rasos.
SBnenus nepexoca.

TepMmoauHaMuKa

IlepBoe Havasio
TepMmoauHaMuku. [Iponeccel B
UICATBHBIX rasax.
LIuknyeckue ITPOLIECCHI.




Bropoe Hayaso
TEPMOJIMHAMUKHU. DHTPOIIHSI.

Peaneubiii  raz.  JKuakocts.
TBeproe Teno

Cwtbt MEXKMOJIEKYJIIPHOTO
B3aMMOJICHCTBAS B rasax.
VYpaBuenue BaH-aep-Baanbca.
®dazel, (Pa30BBIE TEPEXOJBI.
SBnenus Ha rpaHuLle
JKUIKOCTH M TBEPAOrO Tea.
KanmnsapHeie SABJICHUS.
Kpucrayuiel, ux mapamerpsl.
Hedextrl kpuctamion. XKuakue
KPHCTAJLIBL.

11

ONEKTPOCTATHKA
DNEKTPUUECKOE moJie B
BAaKyyM€, €r0 XapaKTCPUCTHKH.
3akoH  Kynona.  Teopema
l'aycca 51 TeopeMa 0
LAPKYJISIANA E.
DNEKTPUUECKOE moJie B
BEIIIECTBE. [Tonspuzarus
JMBTIEKTPAKOB.

[TocTostHHBIN| TOK
ONEKTPUUYECKUIA TOK, YCIIOBHSA
€ro CYILLECTBOBAHUS u
XapakTepucTuku. 3akoH Oma
JU1s OHOPOIHOM u
HECOMHOPOJHON 1enu. 3aKOH
Jlxoyns-Jlenua.
ONEKTPONPOBOIHOCTh TBEPABIX
TEN B paMKaxX KIJIACCUYECKOH U
KBAHTOBOW TEOPHA.

OK-

16

10

ONEKTPOMArHETU3M
MarHutHoe TOJE B BaKyyME.
MarnutHass cuna JlopeHna.
3akon  buo-Capapa-Jlamraca.
3aKkoH Amnepa.
Bzaumonaericteue
MapAUICIIBHBIX TOKOB.  3aKOH
MOJTHOTO TOKa. SBnenue
AIICKTPOMArHATHON WHIYKIUH.
3akoH  @apaned.  [Ipasuio
JleHna. WHAYKTUBHOCTH
KOHTYpa. DHEPrusi MarHUTHOTO

OK-

16




ITOJIA.

11

MarauTHOE NoJie B BENICCTBE
HamaramueHHOCT,  BENIECTBA.
Bunsr marmetukoB. CBoiicTBa
Ja- u MMapaMarHCTHKOB.
CpoiicTBa  (eppOMarHETHKOB.
Temmneparypa Kropu.

OK-

16

12

DJEKTPUYECKUE KOJeOaHUs
KoneGarenbHblii KOHTYp, €ro
YPABHCHHUE. CoOCTBEHHBIE,
3aTyXawIIAE W BbIHYXICHHBIC
KosicOaHusi B KOJIEOATETbHOM
KOHTYPE. Pesonanc
HaMPsHKEHAN U TOKOB.
[TepemeHHBIN TOK
[TepemennbIit TOK, €ro
napaMmeTpel.  CONMPOTHBIICHUE,
€MKOCTh W WHAYKTHBHOCTH B
HENU  MEPEMEHHOTO  TOKA.
BekropHas JarpaMmma.
HNmnenanc. 3aKkoH Owma.
MOMHOCTE. Koappunuuent
MOIIIHOCTH.

OK-

16

13

YpaBHeHnus Makcseria
Buxpesoe DIIEKTPUYECKOE
oJIe, TOK cmemeHud. Ilomaas
cUCTEMA YPaBHEHUN
Makcsena. OTKpBbITHIA
KOJICOATENbHBII KOHTYP W €ro
U3ITyYCHHE.
OJNEKTPOMArHATHBIE BOJHBL H
ux cBoiicTea. [lkana OMB.
['eomeTprueckas onTuka
[Tpuauun ®epma. 3akonsl ['O.
[TonmHoe BHYTPEHHEE
OTPaXKECHUE. Bonokonnas
onTUKa. TOHKUE JTUH3BI.

14

BonHoBas ontuka

CeeToBbIE BOJIHBI.
KorepeHTHOCTE.
HUuTepdepennus,
UHTEPPEPEHIIMOHHBIE  CXEMBI.
Judpakuus Dpenens. 30HHAS
TJIACTUHKA. Judpakums
dpayHrodepa.




JndpakumroHHas pelIeTKa.
[Monsipusanus cBeTa, €€ BUIBL.
ITonspusaropsl 151
aHanu3aropel. 3akoH Maitroca.
3akon bprocrepa. OnTruecku
AKTUBHBIC BEIECTBA.

15

KBanToBbie CBOWCTBA
W3ITYUYEHUS

AOCOIIOTHO ~ YEPHOE  TENO
(AUT), 3aKkoHBl W3IIy4YCHUs
AUT. KpaHTOBaHHWE JSHEPTUH
u3nyueHus, ¢opmyna Ilnanka.
['unoresa OWHIITEHA.
Bueninmii hotorhPekT.
O¢pdexr Komnrona. /laBneHue
CBETA.

OK-

16

16

BonHoBEIE CBOiICTBA
MHUKPOYACTHII

Bounnbl ne bpoitns.
CooTtHomeHue
HEOMPEAEIIEHHOCTEMN
["eiizenOepra. BonHosas
GyHKIMS Hu ee (PUBHUECKUU
CMBICIL. YpaBHeHKE
[TIpeauHrepa.

OK-

16

17

Atom Pesepdona-bopa.
®dusnka aToMOB.

OnsiTel Pe3epdopaa no
paccesHuIo. S aepHas MOIEIb
aroma. Iloctyinarsl bopa.
ONEeKTPOHHAs! KOH(PUTypaLus
aromoB. [Ipunumn [Taynu.
B3ammopeiicteue OMHM ¢
aTOMamHu

CIIOHTaHHOE W BBIHYXKJIEHHOE
u3nydenue, oomas cxema OKT,
CBOMCTBA JTa3€PHOTO
W3JTYYCHHUS.

OK-

16

18

ATOMHOE A1p0. DNEeMEHTAPHBIE
YaCTULIBI

HyxiionHas  mozens  sapa.
OHeprus CBSI3U 1
ycTOHUMBOCTh  siapa. Jledekr
Maccel. PainoakTHBHOCTE.
Buael  B3auMOACHCTBUH U

OK-

16




KIIaCChl 3JICMCHTAPHLIX YaCTHII.

CoBpemeHHas KapTUHA
CTPOCHUS MaTepumn —
CrangapTHast MOJCIb.
KOHTPOJIb 27
Hroro 76 34 48 | 126

Coaep:kanue u CTPYKTYpa AUCHHILINHBI M0 3204HOM popme 00yueHust

Buapl yueOHoii paGoThI,
BKJIIOYas

Dop
CaAMOCTOSITeJILHYIO pa-
Mup 00Ty CTYICHTOB U
Ne HaumenoBanue teMel );elr Cen TPYAOEMKOCTD (B Yacax)
) C YKa3aHUEM OCHOBHBIX Ipak | JIabo | Cam
n/m KOM | ecTp
BOIIPOCOB eTe TUYE | PaTro | OCTO
HIH JIekw | ckue | pHBIE | ATEN
" WHA | 3aHs | 3aHs | bHas
Tag | THs | pabo
Ta
Mexanuka
Kunematnka w  nmuHamuka | OK-
MaTepHaATbHON TOYKHA u|’7
1 | TBepmoroO Tena. 3axons! | [IK- 2 2 4 4 79
COXPaHEHUSL. Mexanuka | 16
UJCATIbHBIX W HEUICATBHBIX
JKUIAKOCTEN U Ta30B.
Monexynapnas — ¢usuxa  u
MepMOOUHAMUKA
HneanbHble  rasel,  3aKOHBI
UJICATIbHBIX Ta30B. PealibHbIC OK-
rassl. Cubl -
5 | MEKMOICKYIIPHOTO K- 5 5 5 5 30
B3aUMOJCHCT-BUA B rasax. | .
Ypasuenue Ban-nep-Baanbca.
@dazel, (Pa30BBIE MEPEXOJBI.
SBnenus Ha TPaHULE
JKAJIKOCTH M TBEPAOTO Tea.
KanunnspHeie siBICHUS.
DnexmpomacHemusm
3 | Onekrpruueckoe oJIe B | OK- 3 2 6 4 84
BAKyyMe 51 BEILECTBE. | 7






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

Otansl POPMHUPOBAHKS U TPOBEPKHA YPOBHS
Howmep cemectpa c()OPMUPOBAHHOCTH KOMIIETEHIMI 11O IUCUUIUIMHAM,
npakTukam B npouecce ocsoeHust OIIOIT BO

| OK-7 «cnoco6GHOCTh K CAMOOPTAHH3AIMH M CAMOOOPA30BAHHION

2 dustocodust

1,2,3,4 Maremartnka

1 Xumug

2.3 duzuka

HaueprarenbHas reoMeTpus

MeuneKMeHT

~(ON[L e

[IpakTuka 1O MOAY4YEHHIO NPOPECCUOHATBHBIX YMEHUH U
ombITa MPO(YECCHOHATIBHOM ACITENBHOCTH (B TOM  YHCHE
TEXHOJIOTHYECKAsI MPAKTUKA)

7 HayuHo-nccnenoBarenbekas padora

8 ['ocymapcTBeHHAs UTOrOBast ATTCCTALMS

[IK-16 «cnocoOHOCTh MCHOJB30BaTh OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
JUCIUIUIMH,  METOJBl ~ MATEMaTU4YEeCKOr0  aHajuM3a W MOJICIMPOBAHMS,
TEOPETUYECKOT0 M DKCICPUMEHTAJILHOTO  WCCIAEAOBAHUS MPU  PEUICHHUH
PO(EeCCUOHATIBHBIX 3a0aW»

1,2,3,4 Maremarnka

XuMusa

HaueprarensHas reomeTpus

HUnxeHepHas rpaduka

(NS I NN g

Tonorpagduyeckoe yepueHue

2.3 duznka

)

OCHOBBI MATEMATHYECKOTO MOACIINPOBaHUA

[IpepaunimomMHas mpakTuKa

oo OO

["ocynapcTBEeHHAst UTOrOBas aTTeCTaLMsl

7.2 OnucaHue nokasaresieii 1 KpUTEPHEB OLEHUBAHUS KOMIIETEHIUI HA
Pa3/IMYHBIX 3Tanax ux GopMHUPOBaAHMS, ONHCAHNE IIKAJIbI OLICHUBAHUSA

[Imanupyemelie YPpOBEHb OCBOCHUS
PC3YyJIbTAThI HEYJIOBJIET | YAOBJIETBO OHGHO‘{HOG
OCBOCHHUA BOPUTENBH | pU- XOPOLIO OTJIMYHO CpeACTBO
KOMIIETEHLIAH 0 TelBHO

OK-7 «cnocoOHOCTh K CaMOOPTraHU3aliK 1 CaMO0OPa30BAHUION

3HATH:

— HAy4YHYIO H | YPOBEHb MuHumanb | YpoBEHb YPpOBEHB KonTposibHa

11



bunocockyro
KapTHHY MUDA,
MHOT000pazue
KYJIBTY]P 151
MUBUJIN3ANUNA
B WX B3aUMO-
JICHCTBUM,

— CrocoObI
OCYIIECTBIICHU
s COHUAIBHOTO
B3aMMOJICHICTB
us 151
peanuzanuu
CBOEH poOJIX B
KOMAaH/I¢;
3aKOHOAATENb
HBIE U
HOPMAaTUB-HBIC
aKTBhI,
PETJIAMEHTUPY
FOLLIUE
JEATEIIBHOCTh
BOJIOXO3AMCTBE
HHOT'O
MTPOU3BOJICTBA,
COBPEMEHHOE
COCTOSIHHUE,
MEP-CINEKTUBBI
U TpoOsIeMBbl
pa3BUTHS
OKOHOMHKHA U
MECHE/KMEHTA,
OCHOBHBIC
3a1a4yu
MPEIPAATHNA
OT-paciu B
YCIOBUAX
PBIHKA.

YMmerh:

HUCITIOJIB30BATDH
3HAaHUC

3HAHUA
HIDKE
MUHUMAaJb
HBIX
TpeOOBaHU
W, MHOI'O
rpyObIX
OLIMOOK.

[1pu
peLeHun
CTaHapTH
bIX 3a7a4

HO
JOMYCTUM
bIH
YPOBEHb
3HAHUM,
JOMYIIEHO
MHOTO
HErpyObIX
OIIMO0K

[Tponemon
CTPUPOBAH
bl

3HAHUU B
o0BeMe,
COOTBETCTBY
FOIIEM
nporpamme
ITOJTOTOBKH,
JOMYIIEHO
HECKOJIBKO
HETpyObIX
OINOOK.

[IpoxemoHCT
PUPOBAHBI
BCE
OCHOBHBIC

3HAHUH B
o0BeMeE,
COOTBETCTB
VIOIIEM
nporpaMme
ITOJITOTOBK
u, 0e3
OIMIOOK.

[Tponemon
CTPUPOBAaH
Bl BCE

OCHOBHBIC

g pabora.
JlabGopatopH
as paboTa.
TecTsl.
Pedepar.
Jloxman.
Bonpocsl

K 3Q4€Ty.
Bonpocsl

K OK3aMEHY.

KonTposnbHa
g pabora.
JlabGopatopH
as paboTa.

12




MEXKKYJIb-
TYPHOTO
pazHooOpazus
oOuiecTBa mpu
OOIIICHUH,
UCIOJIb30BATh
cnocoObl  OCy-
HICCTBJICHUS
COLMAJIEHOTO
B3au-
MOJECHCTBUAS U
peanuzaiuu
CBOEH poOJIX B
KOMaH/IE;
CaMOCTOSTENb
HO u
TBOPUYECKHU
UCIMOJIb30BATh
TEOPETUUYECKUE
3HAHUS B
POLECCE
NOCTEAYIOLIET
0 0o0yueHus B
COOTBETCTBUU
v y4eOHBIM
TlaHaM U
MOJATOTOBKH
00y4aronieroc
S

Baaners:

- OCHOBaMH
(dunocodckmnx
3HAHUM,

—  HaBBIKAMU
OpraHu3aluy u
KOOPAVHAILAHA
B3aUMOJCHUCTB
ust MEXKTY
JIFOJbMU,
KOHTPOJII |
OLICHKH

a3 pexTuBHOCT

HE
OPOAECMOHC
TPUPOBAHBI
OCHOBHBIC
yMEHUS,
MHOT'0
rpyObIX
OuOOK.

[1pu
PELICHUH
CTaHAApTH
BIX 3a7a4
HE
MPOJIEMOHC
TPUPOBAHBI
0a3oBbIC
HaBBIKH,
AMEITH
MECTO
rpyObie
OIHOKH.

OCHOBHBIE
YMEHUS,
PELICHBI
TUIIOBELIC
3a7a4M C
HErpyObIMH
OIIUOKAMH,
BBINIOJTHEH
bl BCE
3a7aHusl,
HO HE B
MTOJTHOM
o0BEME.

Hmeercs
MUHUMAab
HbII1 HAOOP
HAaBBIKOB
JUTS
pelieHus
CTaHJapTH
BIX 33724 C
HEKOTOPBIM
u
HEJ0UeTaM

YMEHUS,
PEIICHBI BCE
OCHOBHBIE
3a7a4M C
HETpyObIMU
OIIMOKAMU,
BBITTOJTHEHBI
BCE 3aJlaHHs
B I1OJIHOM
o0BeMeE, HO
HEKOTOPHIE C
HEJI0UYETaMHU.

IIponemoHcT
PUPOBaHbI
0a3oBbIC
HABBIKK TIPA
pELICHUH
CTaHAAPTHBI
X 33124 ¢
HEKOTOPBIMU
HEJ0YETaMU.

YMEHHS,
PEIICHBI
BCE
OCHOBHBIE
3aJ1a49H C
OT/JEJILHBIM
51
HECYIIECTB
€HHBIMU
HeJpo9eTaM
I/I)
BBLINOJIHEH
Bl BCE
3aJaHus B
[IOJTHOM
o0OBeEMeE.

[Tponemon
CTPUPOBAH
bl HABBIKU
npu
pemeHun
HECTAHAAPT
HBIX 33724
0e3
OIIMOO0K U
HEJOYETOB.

TecTsl.
Pedepar.
Jloxman.
Bonpocsl

K 3a4€eTy.
Bonpocsl

K DK3aMEHY.

KonTposnbHa
g pabora.
JlabGopaTtopH
as paborTa.
TecTsl.
Pedepar.
Jloxman.
Bonpocsl

K 3a4eTy.
Bonpocsl

K OK3aMEHY.

13




51
JIEATCIIBHOCTH
IPYTUX;

—  cmocodamu
pacuera
OCHOBHBIX
HKOHOMUYECKHU
X 51
VIIPABJICHYECK
ux
MoKa3areyicu,
UCIOJIB3YEMBIX
npu
MPOCKTUPOBAH
15078
CTPOUTEIILCTBE
5
AKCILUTyaTaluu
51
PEKOHCTPYKLIMU
51
BOJIOXO3SMCTBE
HHBIX
00OBEKTOB,
-HaBBIKAMH
CaMOCTOSITETb
HOTO
OBJIAJACHUS
HOBBIMH
3HAHUSIMHU  TIO
TEOPUHA
SKOHOMHMKH H
MCHEIKMEHTA
B
BOJIOXO3SMCTBE
HHOM
CTPOUTEIILCTBE
U MPAKTUKE €€
Pa3BUTHSL.

[IK-16

«CIOCOOHOCTh HCIIOIB30BaTh OCHOBHBIC 3aKOHBI

CCTCCTBCHHOHAYYHbBIX

AUCHUILUIMH, MCTOAbI MATCMATHYCCKOI'O aHajin3a U MOACIIMPOBAHUA, TCOPCTUICCKOI'O U
OKCICPUMCHTAJILHOI'O NCCIICAOBAHM IIPHU PCHICHUH HpO(i)eCCI/IOHaJ'IBHBIX 3agaa»

3HATH:

HOPMATHBHYIO

YpoBeHb
3HAHUM

MuanumMannp
HO

YpoBeHb
3HAHWUU B

YpoBeHb
3HAHWUU B

KonTpoinbHa
g paborTa.

14




5|
TEXHUYECKY IO
JOKYMEHTALA
O T10
AKCIUTyaTaluu,
TEXHUYECKOMY
00CTy>KUBaHU
10, PEMOHTY
MEJIMOPATUBH
bIX OOBEKTOB,
-IIOPSAAOK
odopm-

JICHUS
OTYECTHOM,
TEXHUYECKOM,
HOPMAaTHUBHOU
51
pacuopsiauTen
bHOM
JOKYMEHTALUU

Ymers:

— ONPENENSTh
UCTOYHUKH,
IPOBOJIUTh
MOUCK U
aHaJIn3
uH(popMaLuy,
HEOOXO MO
TSt
OCYILECTBIIEHU
s
npogeccuonan
BHOM
NeSITENbHOCTH;
—  0QOpMIISTH
OTYETHYIO,
TEXHUYECKY1O,
HOPMATUBHYIO
u
pacrnopsiAnTeNn
BHYIO
JOKyMEHTaIH
10,

HUKE
MUHUMAab
HBIX
TpeOOBaHU
W, MHOI'O
rpyObIX
OLIHOOK.

[Tpu
peLICHUA
CTaHJApTH
BIX 33724
HE
OPOJEMOHC
TPUPOBAHBI
OCHOBHBIC
YMEHHUS,
MHOTO
rpyObIX
OLIMOOK.

JOMYCTUM
bIA
YPOBEHb
3HAHUM,
JOMYIIEHO
MHOTO
HErpyObIX
OIMIOOK.

[Tponemon
CTPUPOBaH
bl
OCHOBHBIE
YMEHUS,
PELICHBI
THIIOBBIE
3a/1a4u C
HErpyObIMU
OIIUOKAMH,
BBITIOJIHCH
bl BCE
3a/1aHMS,
HO HE B
MOJIHOM
o0BeEME.

o0BeMe,
COOTBETCTBY
FOIIEM
nporpamme
MOATOTOBKH,
JOMYIIEHO
HECKOJILKO
HETpyObIX
OIINOOK.

IIponemoHcT
PUPOBaHBI
BCE
OCHOBHBIC
yYMEHUA,
PELIEHBI BCE
OCHOBHBIC
3a/1a4M ¢
HETpyObIMH
OIINOKAMHU,
BBITOJIHEHBI
BCE 3aJJaHUs
B MIOJIHOM
o0beMeE, HO
HEKOTOPBIE €
HEJAO0YECTAMHU.

o0BeMe,
COOTBETCTB
YIOIIEM
nporpaMme
ITOJITOTOBK
u, 0e3
OIIMIOOK.

[TponemoH
CTPUPOBaH
bl BCE
OCHOBHBIE
YMEHUS,
pELICHBI
BCE
OCHOBHBIE
3a0a44 C
OTIEIBHBIM
17}
HECYILECTB
E€HHBIMHU
HEJ0YeTaM
I/I)
BBIITOJIHEH
bl BCE
3a/1aHKS B
MTOJIHOM
o0BeMme.

JlabGopartopH
as paborTa.
TecTsl.
Pedepar.
Jloxman.
Bonpocsl

K 3Q4€Ty.
Bonpocsl

K OK3aMEHY.

KonTposnbHa
g pabora.
JlabGopaTtopH
as paboTa.
TecTsl.
Pedepar.
Jloxman.
Bonpocsl

K 3a4eTy.
Bonpocsl

K OK3aMEHY.
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Baapers: [Tpun Hmeercs [Iponemonct | [Ipoagemon
—HNOATOTOBKA | PEIIEHMM | MUHUMaNb | PUPOBAHBL | CTPUPOBAH KonTposbHa
OTYETHBIX, CTaHIAPTH | HbIA HAGOP | Ga3oBLIE b Happrnr | 1 PA0OTA
MPOM3BOJICTBE | bIX 3374 | HABBIKOB | HABBIKK NIPA | IPH JlaboparopH
HHBIX HE st peLICHAH pemerny | &1 padora.
JIOKYMEHTOB, | TPOJIEMOHC | PEIIEHUs | CTAHJAPTHBI | HECTAHAAPT Tectr.
YKa3aHUi, TPUPOBAHE! | CTAHJAAPTH | X 3a/a4 C Hbix 3aqau | L cPePaT.
IPOEKTOB 0az0BbIE BIX 33Ja4 C | HCKOTOpBIMU | O€3 Aoxnaz.
TPUKA30B, HAaBBIKY, HEKOTOPBIM | HEIOUETAMH. | OIIHOOK 1 Bonpocsl
PACIOPSHKEHUH | MHOTO " Heqoueros, | X 39CTY.
, IOTOBOPOB M0 | FPyOBIX HeAoYeTaM Bompocet
BOIpPOCAaM, OLINOOK. . K JK3aMCHY.
BXOALIAM B
KOMIIETEHIIUIO;
— MOATOTOBKA
3AKITFOYEHHS O
MEIMOPATHBHO
M COCTOSIHHH
3eMellb.

7.3 TunOBBLIE KOHTPOJILHBLIE 3aAaHHSI MJIH HHBIE MaTepPHAJIbI,

HeoO0XoAuMbIe /ISl OleHKH 3HaHWii, yMeHHii, HABBIKOB, XapaKTepPHU3YyIIHX
sransl GopMUPOBaHMS KOMIEeTeHIUIl B mpouecce ocsoenust OIIOII BO
OK-7 — crmocoOHOCTh K CaMOOPraHu3alii 1 caMmo00pa30oBaHUIO;
[IK-16 — crmocoOHOCTh UCTIOJIB30BAaTh OCHOBHBIE 3aKOHBI

CCTCCTBCHHOHAYYHLIX AWCHMILIMH, MCTOJAbI MATCMAaTHUYCCKOI'O aHa/IM3a 1

MOJICIMPOBAHM S, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO UCCIIE0BAHUS TIPH
peleHnr NpoeCCUOHATBHBIX 3a/1a4.

JIna mexkywezo KOHmpons

BapHAHTOB).

3anaHus AJ1s1 KOHTPOJIbHOI padoThI
3amanHust COCTABIICHBI MO TPUALATUBAPUAHTHON CUCTEME (TPUBEACH OJNH U3

Konrpoabnast padora Ne 1. Mexanuka. Mexanu4eckune KoJe0aHusl.
Yupyrue BOJIHbI

1. KameHnb, OpOnIeHHBIH TOPU30HTAIBHO, YIATT HA 3EMJTIO Yepe3 Bpemst = 3 C Ha
paccTossHuM / = 27 M 1O TOpU30OHTaIM OT MecTa Opocanus. C Kakoi BBICOTHI /1
OpoureH kameHb? C Kakoil CKOPOCTBIO Uy OH OpotieH? C Kakoil CKOPOCTBIO 0 OH
ynaaeT Ha 3emiaro? Kakoil yroim ¢ coCcTaBUT TPacKTOpHUsS KaMHsS ¢ TOPU3OHTOM B
TOYKE €ro NaJACHUS Ha 3EMITI0?

2. K peaunoBomy miHypy qiinHo [ = 40 ¢M 1 paauycoM » = 1 MM MOJBEIEHA THPS
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-, ABH2KCHHUC TCJI € YUCTOM IIPHUYKH, BBI3bIBAIOINX JBHUIKCHHUC

-. pa3/InvHBIC BUAbI MCXaHNYCCKOI'O ABHKCHUA 0e3 yucTa MPHUYMH, BbI3bIBAIOIINX
3TO ABHIKCHHUC

-. YCJII0BHA PaBHOBCCH A TCJI, HAXOAAMIUXCA 110 JICHCTBUEM CHIJI

+: BUABI MEXaHUYECCKOI'O JIBUKCHUS U IIPUYIKMHEI UX BO3HHUKHOBCHHA

: S: Maccoii Tenia Ha3bIBaeTCs BEIUYNHA, . ..

. A3MepseMas KOJIMYECTBOM BEILIECTBA, COACPIKALIEMCS B JAHHOM TEJIE
. A3MeEpsieMasl CWIIOHM, C KOTOPOM TEJO MPUTATUBAETCA K 3€MJIE

1, U3MepseMas OTHOLICHHUEM BECA JAHHOTO BELIECTBA K €r0 00BEMY

. ABJIAIOIIASICA MEPOA MEXaHUYECKOIO B3aUMOACHCTBUS TEI

+: Olpeensronas HHEPLIMOHHBIE U TPaBUTALIMOHHBIE CBOMCTBA TEI

S: BpeMms paBHOMEPHOTO JBUKECHUS aBTOMOOWJS MO MOCTy JUIMHONW 480 M co
CKOPOCThIO 18 KM/4 paBHO. ..

+: 96 ¢ - 27¢ - 274 -
. 8640 ¢

S: BeIcoTa 10Ma Py BPEMEHU MAJCHUHA COCYJIBKH 2 € MOCIE HAYAIA JTBUKCHUS
PaBHO. ..

- 15M +: 20 M - 45m -
;60 M

S: Teno aBuKeTCA ..., €CIIM CYMMA BCEX JACHCTBYIOIIMX CUIT PABHA HYJIIO
-. PaBHOYCKOPEHO

- IO OKPY>KHOCTH

-. C I3BMEHEHUEM CKOPOCTH

+: IPSIMOJIMHEHHO U PABHOMEPHO WJIA TOKOUTCSI

S: Cuna taru aBromoOunss maccoid 14 T npu npoxoxkaerun 50 m 3a 10 ¢ ¢
ko3 puuuenTom Tpenud 0,05 paBHa. ..

+: 21 xH. - —7xkH - 21 H
- 7TH

S: KuHeTnueCcKkon S3HEpPruei Ha3bIBACTCH. . .

-. DHEPrusd, 3aBUCAIIAS OT B3AMMHOTO PACIIOJIOKEHHUS TEJI MIIA YaCTEH Tea
-. DHEPrus TeJa, MOJHATOrO HaJ 3eMJIICH

-. DHEPrus magaroIero Tejia

+: 3HEPrUsl, 0OYCIOBIEHHAS MEXAHUYECKUM JBH)KEHUEM TEIT

S: TloreHnmanbHas >HEPrus MOAHATOTO OTHOCHTEJIBHO TMOBEPXHOCTH 3€MJIM Ha
BbICOTY 20 M T€Na Maccoi 3 Kr paBHa. ..

- 60 Ix +: 600 JIx - 0,15 JIx
- 1,5 Ix

V1: KonebGanus ¥ BOJIHBI
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S: T'apMOHMYECKUMU KOJeOaHUSIMHU HA3bIBAOTCH. ..

-. KoJieOaHusl, COBEPIIAIOIINECS OTHOCUTEIHHO TOJOKEHUS PABHOBECHSI

+: KosieOaHusl, COBEPLIAIOIIMECS 10 3aKOHY CUHYCA WJIM KOCHHYCa

-. BBIHY>KJICHHBIE KOJIeOaHMsl Tejia MO ISHCTBUEM BHEIIIHEH CHITBI

-. CcBOOOJHBIE KOJE€OAHUS B PE3YNbTATE KAKOro-JIMOO OJHOIO HAYaJbHOTO
OTKJIOHCHHMS

S: Tlepuon xosnebanuii MOABEMIEHHOIO K NMPYKHHE >kecTKOCThO0 0,05 H/M rpysa
maccoii 200 r paBeH. ..

+: 13 ¢ - 25 ¢ - 524 ¢
- 3,1c

S: Usmenenne (pa3bl rapMOHAUECKOTO KosieOanus Ha 180 rpamycos
COOTBETCTBYET...

-. MOJHOMY NEPHOTY KOJieOaHus

+: TIOJIOBMHE MEPHOIA KOJICOaHHsI

-. YETBEPTH MEPHUOJa KoJecOaHus

-. JIByM NIEPHOJIaM KOJIeOaHHs

S: Jlmmnaa pagnoBoiaHbl 600 M COOTBETCTBYET YaCTOTE. ..
- 2MI'n +: 0,5 MI'g - 1,5 MI'g -. 6 MI'g
- 3MI'g

II. MoJexyasipHasi pu3MKa U TEPMOJIMHAMHKA

S: Temneparype 50 K COOTBETCTBYET 3HAUCHHUE TEMITEPATYPHI 110 L{enbCcuro. . .

- 323°9C +: =223 0C - 50 °C
- -50°C

S: CpenmHsss KBaApaTuyHas CKOPOCTb MOJIEKYJ a30Ta NPU  YBEJIMYCHHUH
TEMIIEpaTyphl ra3a B 4 pasa...

-. He w3menurcsa. - VYeenuuurca B 4 paza.  +. YBenumuutres B 2 pasa.-
YMEHBIIUTCS B 2pa3a.

S: BHyTpeHHssl SHEPTUsl UICAILHOTO OJTHOATOMHOTO ra3a paBHa...
- 2RT/2 - 3pT/2 +: 3pV/2 - pV/3
- 3VT/2

S: Uwucno creneHeid CcBOOOABI i OJHOATOMHOM MOJEKYJIbI NMPH KOMHATHOM
TEMIIEPATYPE PaBHO. ..

- i=5 +1=3 - i=06
-i=1

S: BHyTpennsis 3Heprus 2 monei remus npu T = 300 K paBHa...
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- 0,6 xkJ[x - 0,67 xkJIx - 2,49 kJIx - 4,98 kJIx
+: 7,48 k]JIx

S: CosepuieHHas razom padota npu nonydeHur 500 J[>k TEMIOTH U YBETUYCHAN
IIPU 3TOM BHYTpPeHHEH sHeprun Ha 300 [k paBHa. ..

+: 200 JIx -. 800 JIx 0
- 500 Tx

S: CosepiieHHas padouuM TenoM padota B TemioBoMm asurarene ¢ KITJ 30
MPOICHTOB TPH MOJyYCHUHU OT Harpesarens 5 K/ TemIoThl paBHa. . .

- 150 000 Ix +: 1500 JIx - 150 JIx
-2 67 JIx

1. DyeKTpu4YecTBO U MATHETU3M

S: UCTOYHHUKOM 3JIEKTPOCTATHYECKOTO IO SBISAETCS. . .
-. TIOCTOSIHHBII MarHur.

-. IPOBOJHUK C TOKOM.

+ HETOABUXKHBIN DJIEKTPUUCCKUAN 3apsI.

-. IBWOKYILANCA JJIEKTPUUYECKUAN 3apsil.

S: Cuna B3aMMOZEHCTBHMS JBYX TOUYEYHBIX HEMOABWXKHBIX 3apsfOB MpPHU
VBEIIMYECHUH PACCTOSHUS MEXIY HUMH B 4 pasa...

-. yBenuuures B 4 pasa

- YMEHBIUUTCSA B 4 pasza

-. yBenuuurcs B 16 pas

+: ymeHpIuTcs B 16 pas

S: Moaynb HanpsHKEHHOCTH  JJIEKTPUYECKOTO MOJs B JAHHOW TOYKE MNpHU
YMEHBILIEHUY 3aps/ia, CO3JA0ILEro Noje, B 3 pasa. ..

+: yMEHBIIUTCA B 3 pasa

-. yBEIWYMTCH B 3 pasa

- yMEHbIIUTCA B 9 pa3

-. HE U3MEHUTCS

S: CunoBOM XapaKkTEPUCTUKON MATHUTHOTO TTOJISI CITYKMT. ..
-. MOTECHLIMAN

-. MarHuTHas NPOHULAEMOCTb

+: MarHUTHAs UHIYKLHS

-. pabora

S: Hapenenuslii B pamke Moaysib JJ1C MHAYKIIMU TPA YBEIMUECHUN MArHUTHOTO
notoka ¢ 4 1o 12 B63a 2 ¢ paBeH...

+ 4B - 8B - 12B
- 16 B
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S: Cuna JlopeHua, IeHCTBYIOIAs HA 3apsi, ABHKYIIUHACS C TOCTOSIHHOM
CKOPOCTBIO B MArHUTHOM MOJIE MPONOPLMOHAIBHA . ..

+: BEKTOPHOMY MPOU3BEACHHUIO BEKTOPA CKOPOCTH U BEKTOPA MATHUTHOH
UHIYKIUH

-. CKJIIPHOMY MPOMU3BEAECHUIO BEKTOPA CKOPOCTH M BEKTOpPA MAarHUTHOM
UHIYKIH

-. CyMME CKOPOCTH U MarHUTHOM MHIYKINH

-. PA3HOCTH CKOPOCTH U MAarHUTHOH WHAYKLIAX

S: MHAyKTHBHOE CONMPOTUBIICHAE KATYLIKU MTPU YBEIIMUYEHUN YACTOTHI
NEPEMEHHOIO TOKA B 2 pasa...

+: yBENMYHTCS B 2 pasa

. yBenuuured B 4 pasa

. yBenuuures 1,41 pasa

. yBenuuures B 4 pasa

. YMEHBIIUTCS B 2 pasa

S: JlelicTByIOLIEE 3HAUEHUE HANPSHKEHUS 220 BOJIBT - €r0 aMILTUTY THOE
3HAUEHHUE. ..

- 127 B - 157B +:310 B

--440 B

S: OnvH U3 OCHOBHBIX MOCTYJIATOB TeOpun Makcsesia ...

+: IEpEMEHHOE MAarHUTHOE T10JIE MOPOXKAAET BUXPEBOE DIIEKTPHUECKOE
- MArHUTHOE T10JIE€ HE UMEET UCTOYHUKOB

-. QIIEKTPUYECKOE TI0JIE UMEET UCTOUHUKHI

-. IBWOKYILIANCA JJIEKTPHUYECKHAN 3apsA CO3MaET MArHUTHOE T10JIE

IV. OnTuxa

S: CBET B ONTHYECKU OJTHOPOJAHOM CPENIE PAaCIPOCTPAHSETCA. . .
- IO DKCIIOHEHTE

+: IPAMOJIMHENHO

-: IO CUHYCOUJIE

-: o runepooie

S: DoKycC - 37T0...

-, pacCTOssHHE OT OITHYECKOrO IEHTpa JIMH3BI [0 TOYKHA [EPECEUYECHUS
[IPETIOMJICHHBIX JIyYEH

+: TOYKa, B KOTOPOH IMOCJE MPEIOMIIEHUS COOMPAIOTCS BCE JIy4H, MAJAOUINE HA
JIMH3Y MMapajjIeIbHO ITTABHOW ONTHYECKON OCH

-. IPO3PAvYHOE TEO, OTPAHUYEHHOE ABYMS TOBEPXHOCTIMHU

-: TOYKa, Yepe3 KOTOPYIO MPOXOIAT JIyYH HE IPETOMIIAACH

S: KOFepeHTHBIMI/I Ha3bIBAKOTCA BOJIHBI. ..
-. Pa3sHOCTb (1)&3 KOTOPBIX MCHACTCA C TCUHCHHUCM BPCMCHHU
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+: pa3HOCTh (Pa3 KOTOPBIX OCTAETCs MOCTOSHHOW BO BPEMEHHU
-. Pa3HOCTb (Pa3 KOTOPBIX BCEr/a paBHA HYJIO
-; Jr0OBIE BOJIHBI BCET/Ia KOTEPEHTHBHI.

S: Jlucnepcueii cBeTa Ha3bIBACTC . ..

- paccemBaHme OETIOTO CBETA BEIIECCTBOM

+: 3aBUCHMOCTH aOCOJIFOTHOTO TMOKA3aTeNsi MPETOMJICHHS BENIECTBA OT YaCTOTHI
MaIAIOIIETO HA BEMIECTBO CBETA

- TIOTJIOLICHUE CBETA BEIECTBOM

-: oru0aHNEe CBETOBBIMHU BOJTHAMHM IPEIIATCTBHIA.

S: nTepdepeHimeil cBeTa Ha3bIBaeTCS ...

-. CJIO’)KEHHE B IIPOCTPAHCTBE CBETOBBIX BOJIH, IIPA KOTOPOM MOJIY4AETCS YCUIICHUE
CBETa

-, CJIO)XKEHHE B TIPOCTPAHCTBE CBETOBBIX BOJH, NPH KOTOPOM TOIYYaETCs
ocJla0JICHHE CBETA

+. CIIO)KEHHE B TIPOCTPAHCTBE KOTEPEHTHBIX BOJH, MPU KOTOPOM ITONYYaETCs
YCWICHHE WJIU OCJIa0JICHUE PE3YJIbTUPYIOUIEH CBETOBOM BOJIHBI

- pa3nioskeHue O0eyIoro CBETa B CHEKTP JU(PPAKIIMOHHON PEIIETKOM.

S: Jludpakimeit cBeTa Ha3BIBACTCS. ..

-, TPOCTPAHCTBEHHOE IMEPEPACHPEACIICHUE DHEPIUU CBETOBOIO M3JIYUECHUS IIPU
HAJIO)KEHUH IBYX WM HECKOJIBKHUX CBETOBBIX BOJIH

+: oru0aHue CBETOBBIMH BOJTHAMHM MPEMSATCTBHIA

- OTPKEHUE U MPEIIOMIIEHAE CBETOBBIX BOJIH

-. paznoxeHue OENoro CBETa B CIEKTP AUPPAKIMOHHON PEIIETKOM.

S: Ionspru30BaHHBIM HAa3bIBACTCS CBET. ..

-; CO BCEBO3MOYKHBIMHM PAaBHOBEPOSTHBIMU KOJICOAHUSIMU BEKTOPA HAMPSIYKEHHOCTH
ANIEKTPUUECKOTO TMOJISt

+: KoneOaHus BEKTOPA HAMPSDKEHHOCTH AIEKTPUUYECKOTO MO KOTOPOTO KaKUM-
100 00pazoM yHopsA0YCHbI

-: KojieOaHus BEKTOPOB HAIMPSDKEHHOCTEH AJIEKTPUUYECKOTO U MArHUTHOTO TOJICH
KOTOPOTO  MPOTHUBOMOJIOKHBI

-. WCIYCKAeMblii €CTeCTBEHHBIMM MCTOYHUKAMM CBETA.

V. ATomMHasi 1 sigepHas Gpu3uKa

S: Haumenbiuas sHeprust Tpedyercs Ajisi OCBOOOKICHHUS JIEKTPOHOB,
PACIIOJIOKEHHBIX HA ...

-. Onmkaiiei K sapy o00JI0UKe atomMa

- BHYTPEHHUX 000JIOUYKAX aTOMa

+: BHEHIHEH 00010YKE aToMa

-: cBOOOAHOM opOuTE

S: ATOMBI MOTVT...
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-. Hznydare m00yH0 TOPUMIO 3HEPrHM, a TMONIOWATh JIMIIb HEKOTOPBIHA
JUCKPETHBII HA0Op 3HAYCHUI SHEPTUU

- Ilormomare OOy TMOPLMIO BSHEPIrUM, a W3IydaTb JIMIIb HEKOTOPBIMA
JUCKPETHBII HA0Op 3HAYCHUI SHEPTUU

+: W3ny4arp W MOMIOWIATH JUIIb HEKOTOPBIA JUCKPETHBIA HAOOp 3HAYCHMMA
DHEPrun

-: M3nyyars u nornomars Jr0yi0 MOPLUH0 SHEPTHH.

S: Moaens atoMa bopa — 3JIEKTPOHBI MOTYT JIBUTAThCS B aTOME . ..
+: TOJILKO IO OMPEACTEHHONH OpOuTE

-: TOJIBKO IO BHELIHEH opOUTe

-: TOJIBKO IO BHYTPEHHEH OpOUTE

-: HE MOT'YT JIBUTaThCs

S:Snpo n3orona pagust ¢ MaCCOBBIM YKCIIOM 226 1 3apsSA0BbIM 88 COCTOUT U3. ..
-2 226 npoTOHOB ¥ 88 HEUTPOHOB

+: 88 mpoToHOB 1 138 HEUTPOHOB

-: 88 351eKTpOHOB U 138 MPOTOHOB

-: 138 mpoTOHOB ¥ 88 HEUTPOHOB

S: B kauecTBe TOIUIMBA ATOMHBIX 3JIEKTPOCTAHLUI UCTIONB3YETCA ...
+: ypaH - KAMEHHBIN yTOJIb - KaaMui
-: rpadur.

Tembl pepepaToB
BenecTBo 1 aHTUBELIECTBO.
[TpocTpaHcTBO U BpeMs B (PH3HKE.
CoBpeMeHHas (pru3nueckas KapTUHA MUPA.
Kocmonornyeckue runoTes3bl 0 MPOUCX0KIEHUU BCelleHHOM.
['paButanms.
CreumasibHas TEOpHUsi OTHOCUTENBHOCTH U €€ SKCIIEPUMEHTAIBHAS TTPOBEPKA.
OO1ast Teopusi OTHOCUTEIBHOCTH U €€ SKCIICPUMEHTAIIbHAS TPOBEPKA.
BoeIHyXIEHHBIE KOJIEOaHUsT U PE30HAHC.
3BYK M €r0 paCnpoCTPAHECHHUE B PA3JIMYHBIX CpEAax.
HNH}pa3Byk n yabTpa3ByK, HX UCIOIb30BAHUE.

WXk W~

—_
(-]

—_—
[E—

[ITym # ero BIHASHUE HA YEIOBEKA.

1'2 Kpucramisl 1 ux cBOHCTBA.

1‘3 ['padpeH 1 mepcneKTUBEI €10 MPUMEHEHHSI.
1'4 Meramarepuansl.

15 CuHepreTnka Kak HayKa O CaMOOPraHM3ali OTKPBITBIX CUCTEM.
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16
17
18
19
20
21
2
23
24
25
26
27
29
30
31
3
33
34
35
36
37

38

BosneiicTBie AIEKTPHYECKOrO TOKA HA OPraHU3M YEIOBEKA.
CBepXnpOBOIUMOCTb.

Bricokoremneparypnsie cBepxnpoBoaauku (BTCIT).

D¢ dexr [Ixo3edcona.

BoszaeiicTBrue MarHUTHBIX MOJIEH HA OPraHU3M YETIOBEKA
BosneiicTBie 3IeKTPOMarHUTHOIO U3JIyYEHHS HA YEJIOBEKA.
3aimmra OT SJIEKTPOMArHUTHBIX U3JTYYEHHUN.

CBoJicTBa ¥ MPUMEHEHHUE ANEKTPOMArHuTHbIX BOIH CBY-mmana3ona.
TEepMOUHINKATOPHBIC KUAKOKPACTAJUIMYECKUE TUIEHKU U UX TPUMEHEHUE IS
BU3YAIU3alK TEMIIEPATYPHBIX MMOJIEH.

HH}ppakpacHble TUPOMETPBI K UX PUMEHEHHE [Tl ONPEICIICHUS
TEMIIEPATYPHBIX ITOJIEH.

PeHTreHOCTPYKTYPHBIN M PEHTICHOCTIEKTPAIIbHBINA aHAJINAS.
ConHeuHas SHEpreTUKa

DoTor(P(PEeKT U €ro NPUMEHEHUE.

MoIHbIE CBETOAUOABI U UX IPUMEHEHUE.

Jlazepsl 1 UX TPUMEHEHHUE.

[ToJtyripOBOTHUKOBBIE JIA3EPHL.

TeXHOJIOTHYECKUE JTa3EPBl U UX IPUMEHEHUE.
I'eTepoCTpYKTYpHBIE MH)KEKIIMOHHBIE JIA3€PHI.

['onorpadust m ee mpuMEHEHUE.

OnTryecKkas BBIYUCIUTENIBHAS TEXHUKA.

B0O10OKOHHO-ONITHYECKUE JIMHUU CBS3H.

OnTO3JIEKTPOHHBIE JATYUKH.
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39
40
A1
0
43
A4
45
16
A7
48
49

50

O 0 1O DN =~ LW

OnTO3AEKTPOHHBIE CPEACTBA OTOOpAKEHUS MH(DOPMALIUN.
OnTr4YeCcKre MporeCCoPhL.

KK-MHAMKATOPBI U 3KPAHBI.

AKyCTHYECKasi MOIYJISILUS CBETA M €€ UCTIOJIB30BAHUE B MHPOPMALMOHHO-
A3MEPUTEIIEHON TEXHUKE.

HaHOTeXHOMOrnu: nenu 1 3aJ1a4u.

BonoponHas sHepreTuka.

S nepHble peakumuy u saepHas SJHEPreTHKA.

MesxayHapOAHBIHA TPOEKT MO BBICOKOTEMIIEPATYPHOMY CUHTE3Y.
Y CKOPUTEIH 3JIEMEHTAPHBIX YACTHII,

bounb110¥ agpoHHBIN KoJUTaiaep.

bo3on Xwurrca.

KBapku.

Tembl 10KJI210B

. Posib BOJIBI B CYIIECTBOBAHWH KU3HU HA 3EMIIE.

. cTOYHMKH BOIOCHAOKEHUSI.

. CoBpeMEHHBIE TEXHOJIOTUU NOATOTOBKU MUTHEBOM BOIBI.

. CucTeMbl ONpeCHEHMsI MOPCKOM BOJIBI.

. IToazeMHblEe UICTOUHUKH BOJIOCHAOKEHMUSI.

. IToBepXHOCTHBIE UCTOYHUKH BOJIOCHAOKEHUSI.

. HaHOTeXHOI0THY B MOJTOTOBKE MUTHEBON BOJIBL.

. BonocHa0:keHME ¥ BOTOOTBEACHUE B €BPONEHCKNAX CTPAHAX.
. HayuHble noctukenus B 00J1aCTH BOJOOTBEACHUS.

10. CoBpeMEHHBIE TEXHOJIOTUU OUUCTKHA CTOYHOM BOBI.

Tembl 1aGopaTopHBIX padoT:

1. U3Mepenne IuH ITAaHTEHIMPKYJIEM U MUKPOMETPOM.

2. IIposepka 3axona ['yka u onpenenenus moayJist KOHra craJibHON TPOBOJIOKH.
3. M3yueHue 3aBUCUMOCTH MEPUOIA YIPYTUX KOJeOaHU OT MacChI.

4. Onpenenenus IIOTHOCTH CHITYYUX TEIL.

5. M3ydeHne 3aKOHOB BpaLaTEIbHOIO IBUKEHHUS TBEPIOIO TENA.
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6. OnpeaenecHue yCKOPEHUs CHJIbI TSOHKECTH NPHA TOMOIIM MaTEMaTHYECKOTO
MasiTHUKA.

7. OnpeneneHne BIaKHOCTH BO3IyXa.

8. Onpenenenne K03PPUIUEHTA BA3KOCTH KUAKOCTA MeTOI0M CTOKCA.

9. Onpeneneane kKod(HPUIMEHTA MOBEPXHOCTHOIO HATSHKEHUS SKUJKOCTH IO
cnocoOy OTpbIBA KaIlIH.

10. Onpenenenne yAaeIbHON TEMIOEMKOCTH MCCIIELYEMON JKAIKOCTH € MOMOIIBI)
ANEKTPOKATOPUMETPA.

11. Onpenenenvie mnokasarenss aauadaTel BO3AyXa METOAOM aauabaTHOTO
pacIIupeHusl.

12. Onpenenenue yaeapHOR TEMIOTH MapooOpa30BaHUs BOIBI.

13. HccnenoBaHue SIIEKTPUYECKUX LIEMEH Ha OCHOBaHWMM 3akOHOB Kupxroda u
Owma.

14. OnpeneneHue 3HEPreTHYECKUX XaPAKTEPUCTHK SIIEKTPUUYECKOTO HArPEBATENS.

15. M3y4yeHune TepMO3IIEMEHTA.

16. OnpeneneHne TOPU3OHTATBHOM COCTABIISIFOMIEH HANPSXKEHHOCTH MArHUTHOTO
OJIsE 3EMJIH.

17. ViccnenoBanue XapakTEPUCTUK TpaHc(opmaTopa.

18. OnpenencHue 3SICKTPUUYECKOH EMKOCTM M E€MKOCTHOTO COMPOTHBIICHUS
KOHJEHCATOPA.

19. Onpenenenue napaMeTpoB KaTyIKA UHIYKTUBHOCTH.

20. HccnenoBanue mOTPEOSICHUST  AIIEKTPUYECKOW  DHEPrUM  HArpy3KaMu
NEPEMEHHOTO TOKA.

21. Onpenenenust CBETOTEXHUYECKUX XapaKTEPUCTUK JaMITbl HAKAJTHMBAHMSL.

22. OmpeneneHrss ONTHYECKOM IUIOTHOCTM M KOHLEHTPAUMK  OKPALICHHBIX
PACTBOPOB MPH MOMOIIM KOHIIEHTPALMOHHOTO (POTOIIEKTPUUECKOTO KATOPUMETPA.
23. OnpeneneHne noKazaTesist TPEJOMIICHHS CTEKIIA.

24, OnpenencHuss KOHUEHTPAMA W TMOKA3aTesl MPEJOMIICHHUST PacTBOpa caxapa
pedpaKkTOMETPOM.

25. OmnpeneneHuss TJAaBHOrO  (POKYCHOrO  paccTOsiHUS — coOuparouieil  u
paccenBaroOIEN JIMH3.

26. Onpenenenre JUIMHBI CBETOBOM BOJIHBI € IIOMOLIBIO Konel, HproToHa.

27. OnpeneseHue AMMHBI CBETOBOM BOJIHBI 1O TA(PPAKLIIOHHOMY CIIEKTDY.

28. OnpenencHus KOHICHTPAMK PACTBOPA caxapa MOJISIPUMETPOM.

29. MccnenoBaHue BaKyyMHOTO (JOTORJIEMEHTA.

Bonpocsl u 3anaHust 1151 IPOBeIeHHs MPOMEKYTOUHOT0 KOHTPOJISI
(3auera)
KomnereHius: cnocoOOHOCTh K CAMOOPraHU3aliy U caMo00pa30BaHUIO
(OK-7).
Bonpocs! k 3auery
1  KuHemaruyeckoe ONMMCaHUe MEXaHUYECKOTO JBUKCHHUS. CUCTEMA OTCYETA,
TPAEKTOPUS, MyTh, IEPEMEILICHUE, CPETHSST U MTHOBEHHAsI CKOPOCTb,
ycKopeHue. XapakTepUCTUKK MPSAMOIMHERHOTO PaBHOMEPHOTO U
PaBHOMEPEMEHHOTO JIBUKECHHUS.
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17

Kunemaruka BpamareabHOro IBUKEHUS. YTIIOBOE NEPEMEIIIEHUE, CKOPOCTh U
yckopeHue. CBs3b JTUHCHHOW CKOPOCTH € YIJIOBOW. PABHOMEPHOE NBUKECHUE
10 OKPY>KHOCTH: MEPUOJ, YACTOTA. XaPAKTEPUCTUKHA PABHOIIEPEMEHHOIO
BpaLATEIBHOIO IBHKEHUS.

HHepumanbHbele U HEMHEPUMATIBHBIE CUCTEMBI OTCUETA. OCHOBHBIE 3AKOHBI
JUHAMHAKKA HBIOTOHA. YpaBHEHUE IBVDKEHUS B HEMHEPLMAIBHOW CUCTEME.
HMMnynbC 4acTHLIBI 1 MEXAHUYECKOM CUCTEMBI. OTKPBITHIE U 3aMKHYTHIE
CUCTEMBI. 3aKOH COXPaHEHUs UMMYyJbca. LIeHTp Macc (MHHEPLUM ) CUCTEMBI.
YpaBHEHHUE ABUKEHUS LICHTPA MAcCC.

Cunpl B Mexanuke. Cuia rpaBUTALMOHHOTO IPUTSLKEHHUS, CHIIA TSOHKECTH, BEC.
Cunel TpeHUS.

Ynpyrue cunbl. HopMmanibHble 1 KacaTenbHbIE AePOPMALMKA U HAPSKEHUS B
TBEPJOM TEJIE, MOIYJIM yOpyroctu, kKoddduiment [lyaccona. J[marpamma
HanpsokeHui. 3akoH ['yka. [loTeHunansHas sHeprus
ynpyroaeGpopMupoBaHHOTO TENA.

MOMEHT UMITYJIbCA YACTULBI U CUCTEMBI YaCTUL. MOMEHT CUIIBl. YpaBHEHUE
MOMEHTOB. 3aKOH COXPAaHEHUS MOMEHTA UMITYJIbCA B 3AMKHYTON CUCTEME.
Pabora nepeMemeHnss MaTepuaibHON TOYKM N0 KPUBOJIMHEHHOMY MYTH.
MomHocTh. KuHeTnyeckas 1 noTeHuuanbaas 3Heprust. KoHcepBaTuBHBIE U
HEKOHCEPBATUBHBIE CUIIBL. [ [OTEHIIMAIBHOE U HEMOTEHIIUAIIBHOE TI0JIE CHJL.
3aKOH COXPAHEHMS MOJHOM MEXAHUYECKON SHEPTUN.

AOCOIOTHO TBEPAOE TENO, YPABHEHUS TBUKCHHS U PAaBHOBECHS TBEPAOTO
tena. Moment unepuuu. Teopema Lterinepa. OCHOBHOE ypaBHEHUE
JUHAMHKHY BPAIATENILHOIO JIBHXKEHUA. KUHETHYECKas SHEPT U
BpaLLAoLIerocs Tela.

["apmoHMueckre KoneOaHus U UX XapakTepUCTUKHA. KnHeTnveckas,
NOTECHUUAIBHAS W TTOJTHASI SHEPTHsI TAPMOHUYECKUX KOJIeOaHMil.
3aryxarimue KoJcOaHus U UX XapaKTEPUCTUKA. BBIHYKIEHHBIE KOJIeOaHu .
Pe3onanc.

CreumanbHas TEOpHUsl OTHOCUTENBHOCTH: TOCTYJIAThl DWHINTEHA U
npeodpazoBanus JIOpEHIA, CIIEACTBUS U3 HUX: OJHOBPEMEHHOCTD,
JUTATENBHOCTE COOBITUH, IJIMHA TEN B PA3HBIX CUCTEMAX OTCUETA, CIIOKECHHE
CKOPOCTEN.

PengaruBnucrckas IMHaAMUKA: PEIATUBUCTCKUNA UMITYJIBC, SHEPTHS, UX CBA3b.
OCHOBHO€E YpPaBHEHHUE PENIATUBUCTCKON AMHAMUKHU. 3aKOH B3aUMOCBSI3U
MacChl M SHEPruM. Macca U dHeprus MmoKos.

OOwmme CBOMCTBA Ta30B M KUAKOCTEH. PacnpeneneHue napneHus B
MOKOSIIAXCS Ta3axX U KAIKOCTAX. 3akoH [lackans u Apxumena.
['uapoauHamMuKka >KMIKOCTH, METOIbI ONTMCcaHus. JIMHUKM TOKa U TPYOKH TOKA.
Hecxxnmaemas xuakocTs. MeanbHas sKUAKOCT. Y pABHEHUE HEPA3PBIBHOCTH
CTpyH. YpaBHEHUE bepHyun.

Bszkas :xuakocTs. CUiibl BHYTPEHHETO TPpeHUd. JlamuHapHoe u
TypOyneHTHOE TeueHue. Uncno PeiiHonbaca. [IBrKeHHE TEN B SKAAKOCTSIX:
cuiia J0OOBOIO COMPOTHBIICHUS, MOABEMHAS CHUIIA.

MakpoCKOnu4YeCKre CUCTEMBI. CTaTUCTUYECKOE U TEPMOAMHAMUYECKOE
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onucanue MakpocucteM. OCHOBHBIE TTPEACTABIIEHUS MOJIEKYJIIPHO-
kuHeTndeckoi Teopun (MKT) razos. OcHoBHOe ypaBHeHE MKT.
MOneKyJIIPHO-KMHETUYECKOE UCTOJIKOBAHUE TEPMOAMHAMU YECKOM
TEMIIEPATYPHI U TABJICHHUS.

WneanbHblii ra3. YpaBHEHHE COCTOSHHSA UACAIBHOTO rasa.
DKCNEPUMEHTAIIBHBIE Ta30BBIE 3AKOHHBI.

Yucno creneHei cBoOOabl. 3aKOH paBHOPACTPEACIICHUS SHEPTUH 10
CTEMEHAM CBOOOBL. CpeaHssl SHEPTUs MHOTOATOMHOM MOJIEKYJIBI.
Pacnipenennienne MakcBesuia MOJEKYJI IO CKOPOCTsAM. PacnipeneneHue
Bonbumana. bapomerpuueckas gpopmyna.

SIBnenus nepeHoca B razax. Auddysus. TemnonpoBoaHOCTb. BA3KOCTS.
MOoneKyJISpHO-KMHETUYECKAS MHTEPIPETALMS SIBJICHUI NEPEHOCA B Ta3ax.
Peasibnbie rasel. YpasHenue Ban—aep-Baanesca. Kpurrnyeckoe COCTOSTHUE.
TBepnoe cocTosHue BenlecTBa. Kpuctannmueckue u amop(Hble Tena,
JaJIbHUH 1 OmbkHUE nopsaaok. Kpucrannmyeckas penietka u 0asuc.
DJeMEHTapHas s4eika, €€ napaMmeTpol. TUIIBI KPUCTAIUIOB B 3aBUCUMOCTH OT
BHJIa YACTHII B y3J1aX PELICTKN U UX B3aUMOJCHCTBUN.

TepMoaMHaMUYECKAs CUCTEMA, TAPAMETPBI COCTOSIHUS, TEPMOJAMHAMUYECKOE
paBHOBeCHE. BHYTpEHHS SHEPTUS CUCTEMEL. [lepBoe Havano
TEPMOJIMHAMHUKH.

[mknuueckue npoueccbl. Padbora nmkina. O0patuMble 1 HEOOpaTUMBbIE
npoueccel. Terosbie apurarenu. K11/ TerioBoro asuraresns.

Hwmkn Kapno. KIT/] nukna Kapro it uaeanbHOro raza. O0paruMoCTh HUKIIA
KapHo. Bropoe Hayajio TepMOAUHAMUKH.

OHTPONUS UACATBHOTO ra3a. DHTPONHS Kak (PYHKIUS COCTOSIHUS, €€
CTaTUCTUUYECKOE TONIKOBaHue. @opmyiia bonbiMana.

3ananus A HNPpOBECACHUSA 3a141€Ta

. ABTOMOOWJIb MpOEXaJl TPETh MYTHU CO CKOPOCTBIO v = 60 km/u. Jlanee Y4

OCTaBIIETOCS BPEMEHU OH €Xall CO CKOPOCTBIO 0 = 50 KMm/4, a 3areMm
JIBUTAJICSI CO CKOPOCThIO »3= 90 kM/4. HaliTh CpemHIO CKOPOCTh < >
aBTOMOOWJISI HA BCEM IYTH.

. MaTepHaana;{ TO4YKA ABMOKCTCA B INIOCKOCTH XY COIVIACHO YPABHCHHAM X —

A1+Bll+C112 nHy = Ar+ Byt + +C212, rae Bi=7m/c, C; = -2 M/CZ, B= -1m/c,
(»=0,2 m/c*. Onpeaenirs MOIYIH CKOPOCTH M YCKOPEHUS TOUYKH B MOMEHT
BPEMEHH 1 = 5C.

Teno Gpomieno nox yriioM o = 30° K rOpH30HTY € HAYAIBHON CKOPOCTBIO Vg
= 20 m/c. IlpeneOperass cONpPOTUBIEHHEM BO3[yXa, OMPEACIUTh CKOPOCTH
TEJA, HOPMAIBHYIO U TAHTCHIUAIBHYIO COCTABIISIIOIIME YCKOPEHHS U PAIAYC
KPUBU3HBI TPACKTOpWHU uepe3 BpeMsa f1 = 0,5 ¢ mocie Havana JBHXKEHUS.
HaiiTn ypaBHEHNE TPACKTOPUU ABHXKEHUS TEIA.

. bapaban cenapatopa pamuycom R = 0,25 M Bpamaetrcs Mo 3aKOHY

@=A+Bt+Cr,rne A= 2.5 pan, B==0,8 pan/c; C= 0,15 pan/c’. Onpenenuts
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TAHTCHUMAIBHOE ¢;, HOPMAJIBHOE dn W TOJHOE d YCKOPEHUs TOYEK Ha
noBepxHocTH OapabaHa B MOMEHT BpeMeHu ¢ = 10 c.

5. CMech CBHHIIOBBIX APOOMHOK C auameTpamMu di = 1 MM U db = 3 MM
OIyCTHJIM B 0aK ¢ MIMLIEPUHOM BBICOTON /7 = 1 M. HackoJIbKO mo3xe ynaayT
HA JHO JAPOOMHKM MEHBINEr0 OMAMETPA MO CPABHEHHUIO C JAPOOMHKAMHU
Oonbiiero nuamerpa’? JlnHamuyeckas BS3KocTh ruiepuna # = 1,47 [a-c.

6. Onpenenuts CKOPOCTh 0 MYJIH, €CIU OTKIOHEHUE OT MUIICHHU MPHU CTPENOE
BJIOJIb MEPHUJIMAHA COCTABIsACT 6,2 CM BIPABO OT LEHTpa. PaccrosHue n0
muienr s = 900 M, crpensba mpousBoauTcs Ha mwupote ¢ =54°. CkopocTsb
NYJIW CUATATh MOCTOSIHHOM.

7. Ilyns maccoil 9 1, nersiias TOPU3OHTAIBLHO CO CKOpocThrio 600 M/c,
npoOMBacT BUCALIMIA Ha HUTH Opycok Maccoit 140 r, BCIEACTBHE 4YeEro
CKOPOCTh MYJIA YMEHBINAETCA B NOJTOPA pasza. ONnpenciuTb KOJUYECTBO
TEIUIOTHI, BBIACIUBIICECS MTPH YAAPE.

8. Ilap u cdepa 0qMHAKOBOTO PaarMyca U MacChl CKATHIBAIOTCS MO HAKIOHHOM
TUIOCKOCTH € OJMHAKOBOW BBICOTBHL. CKOPOCTh Kakoro tena OyaeT Oosblie B
KOHLIE ITyTH U BO CKOJIBKO pa3?

9. CranbHOM mapuk Maccoi m = 20 T MOJI0KEH HA MPY>KUHHBIE BECHI MACCOM
M =40 r. [Ipm 3TOM HaIka BECOB OTKIOHWIACH HA Xo = 3 ¢M. Onpeaenurhb
MaKCUMaJIbHOE IOKa3aHWUE BECOB, €CIM IMIApUK OpPOCUTH Ha BeChl 0O€3
HAYaJIbHOW CKOPOCTH C BBICOTHI /7 = 40 CM M MOCJIE yAapa OH NOANPBITHYJ
Ha BBICOTY /1= 17 cM. Y ap cunutath aOCOIOTHO YIIPYTHM.

10.B naHe cocyma wuMeercss OTBepcTHe auameTpoM d;. B cocyne Boaa
NOJJCPYKUBACTCS HAa TMOCTOSIHHOM YpoBHE 4. CumTas, 4ro CTpys HE
pa3OpbI3ruBacTCs W nMpeHedperas CuiaMHu TPEHUsSI B KUIKOCTH, ONPEICIIATh
JIMAMETP CTPYH, BBITEKAIOUICH U3 COCYIa, HA PaCCTOSIHUM /1= 2/ OT €ro JHa.

11.3a Bpemsa ¢ = 1 4 yepe3 TpyOy amameTpom d = 40 cM mpoKauyMBacTCs ra3
maccoir m = 15 kr. /JIluHamuyeckas Bs3kocTh Traza  # = 10 Ila ¢. Ecnu 3a
XapaKTEPHBIA pa3Mep MPUHATH AUAMETP TPYOBI, TO KPUTHUYECKOE 3HAYEHUE
yucna PeliHonpaca Rey, mng namuuapHoro teyeHus rasa pasHa 2000.
Onpenenure XapakTep TEYCHUS rasa.

12.HavanbHas ¢aza rapmoHnueckoro konedanus pasHa 0. [Ipu cMeniennn x; =
2,4 cM OT NOJIOKEHUS] PaBHOBECHS Tena Maccoi 50 r CKOpOCTh Tena v1 =3
CM/C, a MPU CMEHIEHUU X, = 2.8 CM €ro CKOpocTh v;=2 cm/c. Haiitu
AMIUTATYly U TEPUOJ 3TOr0 KOJICOAHMsI, 4 TAKXKE TOTHYI0 MEXAaHUYECKYIO
SHEPTHIO.

13.2Heprus 3aTyxaroumx KoJicOaHuil MasTHHKA, MPOUCXOIAIIMX B HEKOTOPO
cpene 3a Bpems ¢ = 1,5 MuH, yMeHbIIUNAch B n = 75 pa3. Onpenenurs
KO3 (PPUIIMEHT COMPOTUBJIEHUS ¥ CPEMABI, €CIIN Macca m MasTHUKa paBHa 200
T.

14.Cocyn pa3aciicH NEepEropoikaMu Ha TPU YacTH, 00BEMBI KOTOPBIX PaBHBI /7,
V2, V3 M B KOTOpPBIX HAXOOATCSA Ta3bl NPU AABJICHUAX p1, p» U pP3
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COOTBETCTBEHHO. Kakoe naBieHUE B COCYJE YCTAHOBHUTCS MOCHE YAAICHUS
NEPETOPOIOK, €CITM TEMIIEPATYpa MPU 3TOM OCTanach HEM3MEHHOH ?

15.bapomeTtp B KaOMHE JIETAIETO BEPTOJIETA OKa3bIBacT AasicHue p = 90 klla.
Ha kakoii BBICOTE JICTUT BEPTOJIET, €CJIM HA B3JIETHOM IMJIOMIAaKe OapoMeTp
MOKA3bIBAT JaBjicHWe po = 1 arm? CuWrarh, 4TO Temmeparypa BO3ayxa
paBna 17 °C 1 He U3MEHAETCS C BBICOTOI.

16.Kucnopon, 3aHumMaBiimii o0vem V71 = 1 1 npu  gaBieHunm p; = 12 atwm,
aauabaTueckn pacmmpuics 1o odwema V> = 10 n. Onpenemats paboty 4
paclupeHus rasa.

17.A301, 3anuMaBumii 00beM V1 = 1 1 mon maBnenmem pl = 2 arwm,
pacumpuics 10 oobema V2 = 28 1. Onpenenuts padoTy paclIMPeHUs rasa,
€ClIM  paclIMpeHre AT 1) H30XOPUYECKH, 2) H3OTCPMUYECKH, 3)
nzo0apuuecku; 4) aauadarHo. Kak cooTHOCATCs 3TH padOThI?

18 Haiity u3meHeHne SHTponuu 1pu HarpeBanun 100 T Boge! ot 0 1o 100° C n
NOCTEAYIOEM NPEBPAILCHUN BOIBI B AP TOM KE TEMIIEPATY PHI.

19.0npenenute unciio N aTOMOB, NPUXOMSIIMXCS HA OAHY JJIEMEHTAPHYIO
SUYEHKY, IEPBOE KOOPJAMHAIMOHHOE YMCIIO /11 (YMCIIO OJIMKAWIIIX aTOMOB) U
paadyc r; TEPBOM KOOPAMHAIMOHHOW c(epbl (PacCTOSHUE MEXITY
Onmuxaifimumu atomamu) anst pemeTok co crpykrypamu 1K, OLIK, 'K,
BLIK.

20.AnnorponHas  Momudukamusa  (-kenme3a umeeT cTpykrypy OLK ¢
MOCTOAHHOM pemetku 1= 2, 86 A, y-xenesza — crpykrypy I'LIK ¢ a2 = 3,56
A. Onpenenurs OTHOCHTENLHOE M3MEHEHME IUIOTHOCTH SKele3a MpH
NEPEXOE €0 U3 O- B Y-MOIU(DUKAIIHIO.

Bonpocs! n 3a5anns 1Jis1 NPOBEACHUS POMEKYTOYHOI0 KOHTPOJIS
(3Kk3amen)

KomnereHums:  cnocoOHOCTB ~ KCIMOJIB30BATh ~ OCHOBHBIE — 3aKOHBI
€CTECTBCHHOHAYYHBIX JWCUUIUIMH, METOABl MATEMATHUECKOrO AaHaiM3a W
MOJICTUPOBAHUS, TEOPETHUECKOTO M SKCIEPUMEHTATILHOTO MCCIICIOBAHMS MTPH
pewmeHun npodeccuonanbHbIx 3a1a4 (11K-16)

Bonpocs! K 3k3amMeny:

CBOWCTBA SNIEKTPUUYECKOTO 3apaaa. DIEMEHTAPHBINA 3apsaa. ToUeUHbIN 3apsi.
3akon Kysona.

ONEKTPAYECKOE MOJIE B BaKyyMe. HanmpsskeHHOCTD SIIEKTPUYECKOTO TOJIS.
['paduueckoe n300paKEHUE HIEKTPUUECKUAX NOJICH. [IprHIMN Ccynepno3uuu
nonei. Teopema ['aycca uist 3IEKTPOCTATHUECKOTO MOJISL.

Pabora cun anekrpuueckoro nois. [lorenuman. Teopema o LHPKYJISLAA

BekTopa £ . TToTeHIManbHBIi XapakTep SMeKTPOCTATHYECKOTO MO
OKBUMOTECHIUAIbHBIC JIMHUU U TOBEPXHOCTU. CBS3b MOTEHIMANIA U
HaMPSKEHHOCTHU JIEKTPUUYECKOTO TOJISL.
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Krnaccugukanus Bemectsa (MPOBOAHUKH, MOy TPOBOAHUKH, TUIIEKTPUKH ).
[TpOBOJHUKY B SJIEKTPUUECKOM TOJIE. DNEKTPOCTATUYECKAS 3aLUTA.
ONEKTPOEMKOCTh YEAUHEHHOTO TPOBOIHHUKA.

Konaencarop, 3eKTpOeMKOCTh KOHACHCATOPA, COSAMHEHNE KOHIEHCATOPOB.
DOHEPrust yeIMHEHHOTO MPOBOAHKUKA M KOHJAEHCATOPa. DHEPIHsl U TUIOTHOCTh
SHEPrUM NIEKTPOCTATHUECKOTO MOJIS.

JIM3NEKTPUKK B SNIEKTpUUECcKOM nofie. [lonsipuszanus Iu3IeKTpUKOB.
ONEeKTPUYECKUI AATIONb. BekTop nonspu3aumu. Buasl IM3IEKTPUKOB U
MEXAHU3MBI UX MOJISIPU3ALAH.

ONEKTPAYECKUH TOK, YCITIOBUS €TI0 CYLIECTBOBAHUS U XAPAKTEPHCTHKH.
CTOpOHHHUE CUJIIBL. DIIEKTPOABHIKYILAS CUJIA U HANIPSKEHHUE.

3akoH OMa 1 OJTHOPOIHOTO W HEOTHOPOIHOIO yYacTKa nenu. 3akoH OMa B
muddepenumansHoit popme.

ConpoTHBJICHHE TPOBOAHUKOB U UX COEAMHECHUE. 3aBUCUMOCTh
COIMPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI. SIBICHNE CBEPXITPOBOIUMOCTH.
PaboTta n MOIMHOCTH B LIENM MOCTOSIHHOTO TOKA. 3akoH [Ikoyis-JleHna B
WHTETpalibHON 1 nuddepeHunansHoi popme. Knaccuueckas Teopust
BJIEKTPONPOBOAHOCTU MeTaoB Jlpyae-JlopeHia.

30HHAas TEOPHS TBEPABIX TEJ. 30HHBIE AUArPAMMBI IPOBOIHUKOB,
NOJTYPOBOJHUKOB M TUAJIEKTPUKOB. DINEKTPOMPOBOAHOCTh METAJIIOB U
NOJTYIPOBOTHUKOB.

JleliCTBHE BIEKTPUYECKOTO U MATHUTHOTO MO HA JBUKYLIUIACS 3apsi.
MarnutHas cuna JlopeHua u ee coiictsa. 3akoH bruo-Casapa-Jlamnaca.
3akoH Amnepa. Bzaumoaeiicterue napajsienbHbeIX TOKOB.

Pabota no nepemMeieHnto NPpOBOAHUKA C TOKOM B MAarHUTHOM TOJIE.
OCHOBHBIC 3aKOHBI MArHATHOTO TOJIS B BAKyyMe: TeopemMa ["aycca, Teopema o

LUpKyIauud Bektopa B (3akon monmHoro Toka). Buxpesoii xapakTep
MAarHUTHOTO TIOJIS.

MarunuTHoe 1ose B Beuectse. HamarandueHHOCTh. MHAYKIUS 1
HaIPSHKEHHOCTh MATHUTHOTO T0JI1. MarHuTHas IPOHULAEMOCTD U
MAarHuTHast BOCIPUMMYHBOCTb.

Buapl maraeTrkoB. CBOMCTBA IMaMAarHETUKOB M MAapPAMarHETUKOB.
CpoiicTBa (peppoMarHeTikoB. MarauTHbIi ructepesuc. Touka Kropu.

3aKOH 3JIEKTPOMArHuTHOM MHayKkumu dapaned. [Ipasuno Jlenna.
HNHnaykTuBHOCTH KOHTYpA. CamonHayKuvs. B3anMHas MHAyKUMs. DHEPIrus U
IJIOTHOCTH SHEPTUU MArHUTHOTO TIOJIS.

Buxpesoe snektpuyeckoe nosue. Tok cmerenus. [Tomaas cucrema
ypaBHeHUI MakcBesa Ais SJIEKTPOMArHUTHOTO TIOJIS.

DJNEKTpUYECKU KOeOaTeIbHbIA KOHTYP, YPaBHEHUE KOJICOATEIBHOTO
KoHTypa. CoOcTBeHHBIE KosieOanusi. dopmyna ToMcoHa.

3aryXxarwIue U BIHYKICHHBIE KOJIEOaHUs B SJIEKTPUYECKOM KOHTYPE.
Pe3onaHc HanpsKEHUI M TOKOB.

[TepeMEeHHBII TOK, MTHOBEHHOE, IEHCTBYIOLIEE 3HAYEHUE TOKA, HATPSLDKCHHUS.
ConpoTuBIIEHHAE, EMKOCTh U MHAYKTUBHOCTB B LIENU NIEPEMEHHOTO TOKA.
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3akon OMa T [IeNU NEPEMEHHOTO TOKA.

Pabota n MomHOCTh NEPEMEHHOTO TOKA. K03 (pUmeHT MOITHOCTH.
OTKpBITHIA KONEOATENBHBINA KOHTYD U €0 u3nydycHue. CBOOOIHOE
BNEKTPOMArHUTHOE MOJIE U €70 CYIIECTBOBAHKUE B BUAE SJIEKTPOMArHUTHOM
BosTHBI (OMB). ITnockas OMB u ee ypaBHenue. [Tonepeunocts OMB.
DHEprus U MOTOK dHEPruu, BeKTop lloiinTrHra. [1IKana 31eKTpPOMAarHuTHBIX
BOJIH.

I'eomeTpuyeckas onTrka Kaxk MpeaebHbli Cly4Yaid BOJITHOBOW ONTHKMY.
[TpuHuun depma. 3aKkOHbI FTEOMETPUUECKONA ONTUKHU. [10JIHOE BHYTpPEHHEE
OTpakeHUEe. BONOKOHHAs ONTHKA.

CeetoBble BOHBI. HTEpQEPEHIINS CBETOBBIX BOJH. KOr€peHTHOCTS.
Hurtepdepenumonnas cxema FOnra. MuatepdepoMerpsl.

Hudpakums cera. [Ipunuun ['olireHca-Openens. udpakuus Openens.
3onHas mnactuHka. ludpakuus Opaynrodepa. Judpakiimonnas penieTka.
Jludpakumst pEHTTEHOBCKUX JIy4ei Ha MPOCTPAHCTBEHHBIX KPUCTAITMYECKUX
peuietkax, popmyna Bynwha—bparra.

EcTecTBEHHBIN U NONSAPU30BAHHBIN CBET. BUIbl monspu3anuuy cBeTa.
[Tonspuzaropel. 3akoH Masroca.

[Tonspuszanus cBeTa MPU OTPAKEHUH OT AUIIEKTPUKOB, 3aKOH bprocrepa.
[Tonspuszanus cBeTa MPU ABOMHOM JYUYENPEIOMIICHUH. [[UXPOU3M.
I'nnoresa [Ltanka v noHsTHE 0 CBETOBOM KBaHTE. Dopmyina [InaHka.
®doToHbI 1 Ux cBoiicTBa. J[aBneHue ceeTa. Dpdext KomnrToHa.
DOTOANEKTPUUECKUMN 3P PEKT.

BonnoBeie cBoiicTBa MukpouacTull. ['mnoresa ae bpoiins. CooTHOIEHHE
HeomnpeaeneHHoctel [ elizendepra. BonmHoBas pyHkums u ee GpuanyecKkuit
cMbIcil. YpaBHeHue [lIpenunrepa.

Mogpenb aroma ToMcona. OnbiTel Pe3epdopaa no paccessHUIO 0-4acTHII.
Snepunas monenes aroma. [loctynarel bopa.

CIOHTaHHOE U BBIHYKICHHOE U3JTyUYCHHE. Y CUIICHUE CBETA NIPH
NPOXOXKACHUN YEPE3 MHBEPCHO 3aCEIICHHYIO Cpely, 001mas cxema
ONTAYECKOTO KBAHTOBOIO reHeparopa. CBOMCTBA JIA3EPHOIO U3ITYUYCHHUS.
[IpumeHenue nazepos.

AtomHoe sapo. Hykimonnas mozaens sapa. [IpoToHsl 1 HEUTPOHBL. 3apsaa U
MacCOBOE YHCIIO Aapa. M30Tomnbl u n300apkl. SIAEpHBIE CUITbI, YCTOHYUBBIC U
HEYCTOMYMBBIE sIIpa. DHEPTHs CBSA3M U YCTOMYMBOCTH siapa. JleeKT Macchl.
PannoakTHBHOCTh. 3aKOH PaIMOAKTUBHOTO pacnana, (-, &, G-u3aydcHue.
IIpaBuna cmeneHus.

3ananus A INPOBECACHUA IK3aMCHA

1. I[Ba mapuKa OIMHAKOBLIX paadyca KW MACChbl NOJABCHICHBI Ha HHUTAX

OJIMHAKOBOW JUIMHBI TaK, YTO MX IOBEPXHOCTM compukacatorcsa. [locne
COOOLIEHUsT IIapuKkaM OauHakoBoro 3apsina g = 04 wMxKn oHm
OTTOIIKHYJIACH JAPYr OT Apyra W pasounuimuck Ha yroa 2a = 60°. Haiitu maccy
KKIOro [apyuKa, €CJIA PACCTOSHUE OT LCHTPA LIAPUKOB 10 TOYKHU MOABECA
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[ = 20 cm. KakoBa no/mxHA OBITH TUIOTHOCTh MaTe€pHalia MAPUKOB, YTOOBI
Npd TOMEIIEHHA MX B KEPOCHH C IUIOTHOCTBIO pr = 0,8 r/emM® n
OTHOCUTENBHOW  JUAJIEKTPUYECKOW NPOHULAEMOCTBI & = 2 YIUIBI
PacXOKIACHHSI HUTEH HE N3MEHUITUCH?

JIBa OMHAKOBBIX MO BEIMYMHE ¢1= ¢>= 2 HKII ¥ MPOTUBOMNOJIOKHBIX T10
3HAKY 3apsAla PacnoJIOKEHBI HA paccTosiHur 20 cMm. HaiiT Hanmps>KEHHOCTh
BIEKTPUYECKOTO TOJS B TOUKE, HAXOMSIIEHCS HA PACCTOSHUM 1 = 15 ¢M OT
EePBOro U r, = 10 ¢M OT BTOPOTO 3apsiaa.

. Bocemb 3apspKEHHBIX BOJASHBIX Kallellb PAAUyCcOM » = 1 MM M 3apsoM g =
0,1 vKn kaxngas ciMBarOTCsS B OJHY OOIIyH0 BOJSHYIO Karuiro. Haiitu
NOTEHIMAN OOJIBIION KaIIN U €€ TOBEPXHOCTHYIO IITIOTHOCTH 3apsijia.

. Mexnay IacTMHaMM TUIOCKOTO KOHJEHCATOPAa, 3apsKEHHOIO 10 Pa3sHOCTH
noteHuuaioB [/ = 600 B, HaxomaTcs 1aBa CiOs JUBIEKTPUKOB. CTEKJIA C
JUBTIEKTPHYECKON MPOHUIAEMOCTBIO €1 = 7 TOJNMHON di = 7 MM U 300HUTA
C JMDJICKTPUYECKOH MPOHUIAEMOCTBE) & = 3 TONMUHOU b = 3 MM.
[Tnomaas Kakmoi IiacTHHBI KoHaeHcaropa S = 200 cm?. Haiitu: 1)
AIIEKTPOEMKOCTh KOHJACHCATOPA, 2) WHAYKIMUIO SJIEKTPUYECKOTO TOJis;, 3)
HAIPSHKEHHOCTD AJIEKTPUYECKOTO TOJIS U MAJACHHUE MOTEHIMANa B KKIOM
CIIOE.

. Konpencarop eMkocTbio 3 *10° @ Obiil 3apshkeH [0 Pa3sHOCTH IIOTEHIIHATIOB
40 B. Tlocne OTKIHOYEHHS OT UCTOYHUKA TOKA KOHAEHCATOP ObLI COEAMHEH
napajulefibHO ¢ JPYTMM KOHAEHCATOPOM eMKOCThio 5:107 @d. Kakoe
KOJIMYECTBO  DHEPIrUM  MEPBOIO0  KOHACHCATOpPAa  M3PacXOAyeTcs  Ha
00pa3oBaHKUE UCKPBbI B MOMEHT MPUCOECAMHEHHS BTOPOTO KOHACHcaTopa?
OnpenenuTs CPEAHIO CKOPOCTh YIOPSIIOYEHHOTO ABMXKEHUS JJIEKTPOHOB B
MEIHOM ITPOBOJHUKE NIPU CUJile TOKA B HEM 10 A m ceyeHuu nmpoBoaHUKA 1
MM2. TIpHHATB, 9TO HA K&KIBIH aTOM MeIU NPHXOJUTCS IO JBa dIEKTPOHA
ITPOBOJIUMOCTH.

. Harpesarenb 3JIEKTpUUYECKOro YallHUKAa UMEET IBE CEKUMU. [Ipu BKIIFOUECHUN
OHOM W3 HMX BOJA B YAWHMUKE 3aKUIUT 4Yepe3 15 MUHYT, IPU BKIKOYECHUH
apyroi — 4depe3 Bpems 30 mMuHYT. Uepe3 Kakoe BpeMs 3aKWAIKAT BOJA B
YaifHUKE, €CIM BKIKYATH 00€ ceKumu 1) MOCIenoBareiapHo;, 2)
NapaJiyienbHO?

Tok B npoBoaHUKE conpoTuBiacHueM R = 100 OM paBHOMEPHO HApPacTaeT OT
Ip =0 10 lnax = 10 A B TeueHue Bpemenu 7 = 30 ¢. Uemy paBHO KOJIMYECTBO
TEIIOTHI (), BBIACTUBLIECECS 32 3TO BPEMsI B IPOBOJHUKE?

Ot ucrounrka ¢ HanpsbkeHuem 100 kB TpeOyercsa nepenarb Ha pacCTOSIHUE
[ =5 kM MomHocTh P =5000 kBTt. /lomycTumas motepsi Hanpso>KEHUS B
npoBogax ®U = 1 %. Paccuutarh MUHUMAIBHOE CEYEHUE S MEITHOTO
OPOBOJAA, MPUTOAHOTO JUIsl 3TOH LeNn. Y ASTbHOE CONPOTUBICHUE MEIN ) =
0,017®10* Om®cwm.
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10.IIpOTOH ¥ 3JIEKTPOH, YCKOPEHHBIE OJMHAKOBOM PAa3HOCTHIO MOTEHLMAJIOB,
BJICTAOT B OJHOPOAHOE MArHMTHOE moje. Bo CKONbKO pa3 paamyc
KPUBM3HBI R; TPAacKTOPHMH NPOTOHA OOJIbIIE paanyca KPUBU3HBI R,
TPACKTOPHUH DJIEKTPOHA?

11.Tok /= 20 A, mpoTekas 1o KOIbLy U3 MEAHOW MPOBOJIOKU ceyeHuem S = 1,0
MM?, CO3JA€T B IIEHTPE KOJBbIA HHAYKIIMKO MarHuTHOro moys B = 0,2 MTiL
Kakasg pa3sHOCT MOTEHUMATIOB MPWIOXKEHA K KOHLIAM IPOBOJIOKH,
oOpasytomei Koabio?

12.T1Io nmpssMOMY TOPU3OHTAIBHO PACHOJIOKEHHOMY TPOBOJY MPOIYCKAKT TOK
1 = 10 A. Tlox HMUM Ha pacCcTosHUU R = 1,5 CM HaXOAWTCS NApPaUICIIbHBINA
€My IOMUHHEBBIA MPOBOJ, MO KOTOPOMY MPONYCKAarwT TOK 1, = 1,5 A.
Onpenennuth, KakoH JOKHA OBITH TUIOMIAJb NOMEPEYHOIO CEUCHUS
ATFOMMHHEBOTO MPOBOAA, 4YTOOBI OH YIEP)KUBAICS HE3AKPETUICHHBIM.
[10THOCTD AMFOMHHUS 2 = 2.7 T/CM°.

13.Karymka amanoii / = 20 cm umeer N= 400 ButkoB. [Inomaaes nonepeyHoro
cedyeHus Katymku S = 9 cM2. Halith mHOyKTUBHOCTD 11 Kartywku. Kakosa
OyAeT WHAYKTUBHOCTH [, KaTyUIKH, €CJIIA BHYTPb KaTYUIKM BBEACH
JKENE3HbIN cepaeuHuK? MarauTHas nNpoOHMLAEMOCTh MaTeprana CEpacUYHIKa
1 =400. Onpenenurts 3HEPTUIO ¥/ MATHATHOTO TOJISI B KATYIIKE MPHA TOKE [
=2 A B 000MX cayyasx.

14 Karymka umeetr nHAYKTUBHOCTD L = 0,144 I'n u conporusienne K =10 Om.
Uepes Kakoe BpeMs [ TOCIE BKIFOUEHUS B KATYIIKE MOTEYET TOK, PABHBIN
MOJIOBUHE YCTAHOBUBLIETOCA?

15.B uenb mepeMeHHOr0 TOKAa HanpsHKeHUEM (J BKITKOUYEHBI MOCIIEI0BATENBHO
eMKOCTbh C, CONPOTUBIIEHUE R ¥ UHAYKTUBHOCTh [. Haiitn Hanpsbkenue U,
€CJIM M3BECTHO, YTO MAJCHUE HANPSLKEHMS HA KOHAeHcaTope paBHo U = 20
B, na maayktuBaoctu Ur, = 2 UC, Ha conpoturicann Ur = 2 U,. Halitn
yroyi capura (pa3 MeXxay TOKOM U HANPSKEHUEM.

16.KonebaTenbHbI KOHTYP COCTOMT M3 KOHJEHCATOPa EMKOCThIO (' = 2,22 HD
Y KaTyIIKW JyMHOM / = 20 ¢cM | paguycoM R = 5 ¢cM U3 MEAHOH MPOBOJIOKH
mmamerpoM d = 0,5 mMm. HaliTn norapumMuueckuii JEKpEMEHT B 3aTyXaHHsl
KOJICOaHUH.

17.1lmockass 3MEKTPOMArHWTHAas BOJIHA PACHPOCTPAHSAETCS B  OJHOPOIAHOM
M30TPONHON CPENE ¢ NUDICKTPHUUYECCKON MPOHULAEMOCTBIO ¢ =2 W u = 1.
AMIUIMTYJa HAMPSHKEHHOCTH AJIEKTPHYECKOTO MO BOJMHBL F,=12 B/m.
Onpenenute (Ga3oByr0 CKOPOCTh BOJIHBI M aMIUIATYAY HANPsHKEHHOCTH
MAarHUTHOTO MOl BOJIHBIL.

18.IIpeameT pacnoyiokeH Ha pacCTOsHUM /1= 25 ¢M nepen nepeaHum hoKycoM
coOuparomieii TuH3bL. M300paXkeHne MpeaMeTa HAXOMUTCS Ha PacCTOSHAW
[= 36 cM 3a 3aaHUM QokycoM. Onpeaenure PoKyCHOE PACCTOSIHUE f JTUH3HI,

€€ ONTHYECKYIO cuily D, a TaKKe JIMHEIHOe (monepeynoe) ysenuuenne £ .
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19.Ha »kpaHe HaOmoAacTcss WHTEPPEPECHIIMOHHAS KAapTUHA B PE3YyJbTaTe
HAJIOKECHMSI JIy4ei OT JBYX KOTE€PEHTHBIX MCTOYHMKOB (4= 500 HM). Ha
NyTA OJHOTO W3 Jy4YeH MEPNEeHAMKYISPHO €MY MOMECTHIIM CTECKJISTHHYIO
IUIACTUHKY (1 = 1,6) TOMMHOMN d = 5 MKkM. Onpenenure, Ha CKOJIbKO NOJI0C
CMECTHTCS ITPH 3TOM MHTEPPEPEHIMOHHAS KapTHHA.

20. Indppaxkuus OpeHens HAOMOJAETCS HA PACCTOSHUM 1,2 M OT TOYEUHOTO
UCTOYHMKA. [locepeHe MEXay MCTOYHMKOM CBETA M 3KPAHOM HAXOAMTCS
aadparma ¢ KpyriibiM oTBepcTHEM. ONPEAETUTh AJTMHY BOJTHBI NAAAKOIIETO
CBETA, €CJIM JUAMETP OTBEPCTHSA, MPU KOTOPOM LEHTP AUPPAKIIMOHHBIX
KOJIEI] Ha DJKpaHe SBJISETCSs HamOojiee TEMHbIM, paBeH 1,2 mm. Hailitu
pammychl MMEIOMIMXCS HA SKpaHe TU(PPAKIMOHHBIX KOJIEL,

21 IlnactiHka KBapia TONIMMHONA d = 2 MM, BbIpe3aHHAs MEPICHAUKYJISIPHO
ONTUYECKOW OCH, TOMEHICHA MEXAY JBYMS CKPCIICHHBIMA HUKOJISIMH.
[IpeneOperas moTepsIMU CBETA B HUKOJISIX, OMPEACINTh, BO CKOJIBKO Pa3
YMEHBIIUTCS UHTEHCUBHOCTh CBETA, MPOLIEAIIET0 3Ty CUCTEMY. Y AETBHOE
BpallieHue KBapua 15 rpamy/mm.

22.CKonabKO (POTOHOB MCHYCKAET AJICKTPUUYECKas jamnoyka MOIIHOCTHI0 100
Br 3a Bpems 1 ¢, eciM MNpPEeanoNOXKWTh, YTO OHA  M3Iy4aer
MOHOXPOMATHUYECKUW CBET ¢ AJIMHON BOJIHBI 600 HM W BCs moTpediiseMast
MOIIHOCTh HKJAET Ha wu3nydeHue. ONpenenuTh MABICHHE HA CTEHKH
JaMMOYKHK, cuuTas €€ C(EepuuYeCKHuM COCyaoM pamuyca 4 CM, CTEHKH
KOTOPOr0 OTPAKAKOT 15 % magaromero Ha HUX U3Ty4CHUS.

23.Ilpn mepexoae HIIEKTPOHA W3 BO30YXKIACHHOIO COCTOSIHMSI B OCHOBHOE
ucnyckaerca (OTOH € JJIMHOM BOJIHBI [min = 121 HMm. Onpenenure
M3MEHEHUE MOMEHTA UMITYJIbCA JJIEKTPOHA IIPHA 3TOM.

24.0Onpenenute AAWHY BOJIHBI J€ Bpoilyis 37a€KTpoHOB, OoMOapaupyrOImX
aHOJ PEHTICHOBCKON TPYOKH, €CITM KOPOTKOBOJIHOBAS IPAHMLIA CIJIOLIHOTO
PEHTIEHOBCKOTO criekTpa / = =2 HM.

25.0npeenuTh SHEPTHID &  MAcCy m W HMIYJIbC p (POTOHA, KOTOPOMY
COOTBETCTBYET AJIMHA BOJHBL 4 = 380 HM ((HoaeTOBAs rPaHULIA BUAMMOIO
CIEKTPA).

26.ONMEKTPOHHBI  MYYOK YCKOPSETCS B JJIEKTPOHHO-JIIYYEBOH  TpyOKe
paszHoCcThO0 noTeHumManoB U = 0,5 kB. [IpuHumas, 4ro HEONPEACIECHHOCTD
ummysisca paBHa 0,1 % OT ero 4YHMCIOBOrO 3HAYECHUS, OINPEACIIUATE
HEONPEAEICHHOCTh KOOPAMHATHI AJIEKTPOHA.

7.4 Meroanyeckue  MaTepuasbl, ONpEAeISIIOINE  NPOUEeAYPHI

OLICHUBAHUSI 3HAHMIi, YMEeHHil, HABBIKOB, XAPAKTECPU3YIIIHX 3TalbI
(popmupoBaHust KoMIeTeHU U

KOHTpOHB OCBOCHMS NUCHUILIAHEI «PU3HKA» IIPpOBOAUTCA B COOTBCTCTBUHA

¢ IIn KyOI'AY 25.1 «Tekymmii KOHTPOJIb YCIEBAEMOCTH W MPOMEXKYTOUYHAsS
arrecranust 00y4aromuxcs.
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CYXICHHSIX; HE BBIAEPKaH 00BEM pedepara; UMEIOTCS yIYLHICHHS B 0(POPMIIEHUM.

OlleHKa «YJI0BJIETBOPHTEILHOY» ¥ MMEIOTCS CYIIECTBEHHBIE OTCTYILICHHS
oT TpeOoBaHMil kK pepepupoBaHnto. B 4aCTHOCTH: TeMa OCBELICHA JIUIIb YACTHYHO,
JOMYyIIEHbl (pakTHUeCKnEe OMMOKH B COACPXKaHWM pedepara; OTCYTCTBYIOT
BBIBO/IbI.

OlleHKa «HEeyJI0BJeTBOPHTEILHO» Y TeMa pedepara He PAaCKpEITa,
OOHApY>KMBAETCS CYIIECTBEHHOEC HEMOHUMAHUE MpoOieMbl WM pedepar He
NPEACTABIICH BOBCE.

Kpurtepun oneHku 1oxiana

OueHuBaeTCcs 3HAHWE MaTepuaja, CIOCOOHOCTh K €ro  000OUIEHUIO,
KPUTHYECKOMY OCMBICIICHHIO, CUCTEMATH3ALMKM, YMECHUE AHATU3WPOBATH JIOTHKY
paccy>KICHWH W BBICKA3bIBAHWH: HAaBBIKM MyOJMYHON peyu, apryMeHTaluw,
BEJICHUS TMCKYCCUH W MOJIEMUKH, KPUTHUYECKOTO BOCIPUATHS UH(OPMALIUK.

OueHka «OTJAHYHO» CTABHTCSA, €CIM CTYJIEHT MOJHO YCBOWJI Y4YeOHBIH
MaTepuan; MPOsIBIISIET HABBIKK aHaIW3a, 0000ICHHS, KPUTHYECKOTO OCMBICIICHUS,
nyONMYHOM peun, apryMeHTaluK, BEACHUS JUCKYCCHH U TIOJIEMUKH, KPUTHYECKOTO
BOCIPUATUS HMH(POPMALMKM, MAaTephall M3J0XKEH TPAMOTHO, B ONPEACICHHON
JIOTUYECKOM MOCIIEA0BATEIbHOCTH, TOYHO UCTIONIB3YETCS TEPMUHOJIOTHUS; TOKA3aHO
YMEHHE WJUTFOCTPUPOBATh TEOPETHUECKUE TIOJIOKEHUSI KOHKPETHBIMHU TPUMEPAMH,
OPUMEHATh WX B HOBOW CHTyallMM, BBICKA3bIBaTh CBOK TOYKY 3PEHUS,;
IPOACMOHCTPAPOBAHO YCBOEHUE PAHEE U3YUEHHBIX COMYTCTBYIOIIUX BOMPOCOB.

OueHKa «XOpouio» CTaBUTCS, €CIM OTBET YAOBJIETBOPSET B OCHOBHOM
TpeOOBAaHUSIM Ha OLICHKY «5», HO NMPH 3TOM WMEET OJWH W3 HEJOCTATKOB. B
YCBOCHUHU y4eOHOTO MaTepuaia AONyIEHbl HEOOIbIINE MPOOEIbI, HE UCKA3HUBIINE
COJIEP’)KAHUE OTBETA, AOMYIIEHBI OJMH — BA HEA0UYETA B (POPMUPOBAHUHN HABBIKOB
nyONMYHON peun, apryMeHTaluu, BEACHHS TUCKYCCHH U MTOJIEMUKH, KPUTHYECKOTO
BOCIPUATHS UHPOPMALIUH.

OueHka  «yJOBJCTBOPHUTEIbHO»  CTaBUTCS, €CIA  HEMOJIHO WU
HEMOCJIEAOBATENBHO PACKPBITO COACPKAHME Marepualia, HO MOKa3aHo ooluee
NOHMMAHWE BOMpPOCAa M MPOJEMOHCTPUPOBAHBI YMEHMS, JOCTATOYHBIE IS
JAJIbHEHIIET0 YCBOCHUST MAaTEpHaia, WMENHWCh 3aTPYAHEHHS WA JOMYLICHBI
OIMOKKU B ONPEACIICHUHN MOHATUH, KCIIOIB30BAHUN TEPMUHOJIOTUH, HCIIPABIICHHBIE
NOCJIE HECKOJIBKUX HABOISALINX BOMPOCOB.

OueHKa «HeyI0BJIETBOPUTEIbHO» CTABHUTCS, €CJIM HE PACKPBITO OCHOBHOE
cojiepkaHue y4eOHOro marepuana, OOHApy>KCHO HE3HAHWE WM HEMOHUMAaHHE
Oonbled i Hanboliee BaXKHOM 4acT y4eOHOro Martepuana; J0NymeHbl OIHOKH
B OMNPEACICHUM TMOHATHI, MPU HCIOJIB30BAHUA TEPMHHOJIOTHH, KOTOPBIC HE
WCIPABJICHBl TMOCIE HECKOJBKHX HABOJSALIMX BOMPOCOB, HE C(HOPMHUPOBAHBI
YMEHMS M HABbIKM NyOIMYHON peud, apryMEeHTAlWW, BEICHHUS AUCKYCCUU W
NOJIEMUKH, KPUTHYECKOTO BOCIPUATHS MHPOPMALIUH.

Kpurepun oueHkH 3HAHHII CTYJ€HTA NPH BHINOJHEHHHU JIA0OPATOPHOI
paGoThl: OLICHUBACTCA 3HAHUE TCOPETHUECKOrO Marepuaa, 3HaHUE METOAMKU
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MPOBEACHUS SKCIIEPUMEHTA, YMEHUE PA0OTATh C JIA0OPATOPHBIM 00OPYIOBAHUEM U
npudopamu npu COOMOACHUHA TEXHUKN O€30MACHOCTH.

OueHKa «OTJIMYHO» CTABUTCS MPU HAJIWYAM TOJHOM TEOPETUYECKOW M
NPAKTUYECKOH TOTOBHOCTH K MPOBEICHUIO OIBITHBIX M3MEPEHWH, 00paboTke u
aHaJIM3y TOJMYUYEHHBIX PE3YJbTaTOB W BBINOJHEHUM BCEX 3aJaHUH B MOJIHOM
o0BeMme.

OueHka «XOpomIo» CTABUTCS, €CIA WMEETCS  TEOpEeTHYECKas |
NPAKTHUYECKAS TOTOBHOCTh K MPOBEICHUIO SKCIIEPUMEHTA, HO 3aJaHUsI BBIMOTHECHBI
C HEKOTOPBIMHU HEJIOUETAMMU.

OueHka «yIOBJCTBOPHTEIBHO» CTAaBUTCS, €CITM HMMEKOTCS HEAOYETHI B
TEOPETUYECCKOW W TNPAKTHYECKON MOATOTOBKE K MPOBEACHHUIO SKCICPUMEHTA,
3a/1aHUs BBITIOJTHEHBI HE B TTOJIHOM 00BbEME.

OueHka  «HEyJOBJCTBOPHUTEIBLHO»  CTaBUTCS  NPA  OTCYTCTBUH
TEOPETUUYECCKONW W MPAKTUYECKONH MOATOTOBKH K MPOBEACHHUIO SKCIEPUMEHTA, TIPH
BBITIOJTHCHUHA 3a1aHUH JONYLIEHBI TPyObIE OLIMOKH.

Kputepun oneHnkn 3HaHWI CTyJAEHTA NPH caave 3a4eTa

3aueT MpeacTaBaseT  COOOM  MPEABAPUTENBHYKD  OLICHKY  3HAHWH,
NPAKTUYECKAX YMEHUI W HABBIKOB CTYJCHTA, MOJYYCHHBIX B 00beME TpeOOBaHUI
y4€OHBIX MPOrpaMM. 3ayeT HE WMMEET OLCHKM B OalaxX, a OLECHUBACTCSA Kak
«3aUTEHO» U «HE 3aYTCHOY.

OueHKa «3a49TEHO0» BBICTABISCTCA CTYIEHTY, OOHAPYXKUBLIEMY IMOJHOE
3HAHWE MaTepuana ydeOHOW  OpOrpamMbl,  YCIEHNIHO  BBIMOJHSIOLIEMY
OPEIyCMOTPEHHBIE YYE€OHOW NPOrpaMMoil 3aJaHusi, YCBOMBIIEMY MAaTEpHal
OCHOBHOM JIMTEPATyPbl, PEKOMEHAOBAHHOK y4eOHOM mporpammoii. Kak npasuino,
«3a4TEHO0» BBICTABIISICTCS CTYACHTY, TIOKa3aBUIEMY CHCTEMATU3HPOBAHHBIN
XapakTep 3HaHWM MO0 [JUCUUIUIMHE, CIOCOOHOMY K  CaMOCTOSITEIbHOMY
NOTIOJIHEHUIO 3HAHUI B X0/I¢ JAJIbHEHIIECH yueOHOo# padoThl M MpodecCroHaAIbHOM
JESATEIbHOCTH, TNPABUIBHO NPUMEHSIOMEMY TEOPETHUYECCKHE TIOJNOKEHUS TPU
PELICHUM TMPAKTHYECKUX BOMPOCOB MW 3a1a4, BIAACKOMIEMY HEOOXOAMMBIMU
HABBIKAMU W MPUEMAMHU BBITOJIHEHUS PAKTHYECKUX PaboT.

OueHKa «He 3a4TEeHO0» BBICTABISETCS CTYIACHTY, HE 3HAIOIIEMY OCHOBHOWM
YacTH MaTepuasia Y4eOHOH MpOrpaMMbl, JOMYCKAKOMEMY NPHHLIHUIAAIBHBIC
OWMOKM B BBHIMOJIHCHUH MPENYCMOTPEHHBIX Y4E€OHOM mporpaMmoi 3a1aHuil,
HEYBEPEHHO C OONBIIMMHU 3aTPYJHCHUSMH BBINOJHSIOMEMY TMPAKTHYECKUE
pabotel. Kak mpaBuiio, OLICHKA «HEYIOBJIECTBOPHTEIBLHOY» BBICTABIISIETCS CTYACHTY,
KOTOPBIA HE MOKET MPOJODKUTE O0YUEHUE WM MPUCTYIUTh K JESTEIILHOCTH 10
CHELMATIBHOCTU MO OKOHYaHWH YHHBEPCUTETA 0€3 MOMOTHUTEIBHBIX 3aHATHHA 1O
COOTBETCTBYIOILEN JUCLUILUIAHE.

Kpurtepuu oeHku npu npoBeeHUH IK3aMeHa

OKk3aMeH — uToroBas (popma OLECHKM 3HaHWd. [IpoBOaMTCS B 3aJaHHBINA
CPOK, CcOMIacHO rpaguky y4eOHOro mporecca. ODK3aMEH NPOXOJuT B (opme
cobecenoBanuss no Owmnery. Kaxnapli Ouier BKIOYAET JBA  TEOPETHUECKUX
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TPOBEACHUS 3aHATUHN JIEKLIHOHHOTO THIIA, 3AHATHI
CEMHHAPCKOTO THIIA, KYPCOBOTO MPOCKTHPOBAHHSA
(BBIMOJIHEHUS KyPCOBBIX PabOT), TPYNIIOBHIX U
HHAWBUAY AJTbHBIX KOHCyJ’IBT.’:lI.[HfI, TCKYIICTO KOHTPOJIA

H IIPOMEIKY TOYHOM aTTECTALMH .
CTICIHATM3HPOBAHHAS MCOCTH(YIcOHAS JOCKA,
yucOHas MeOCITB);

TEXHHUECCKHE CPEACTBA 00yUCHHUS, HAOOPHI
JCMOHCTPAIIMOHHOTO 000PYI0BAHHA U YUCOHO-
HATJBIAHBIX MTOCOOMH (HOYTOYK, IIPOEKTOP, SKPaH);
mporpamMuoe odecneucHue: Windows, Office.

TTomemmenue Ned64 MX, mocagounbix mect — 30;
wromans — 42,6ks.M; yueOHAs ay TUTOPHS IS
TPOBEACHUS 3aHATUHN JIEKLIHOHHOTO THIIA, 3AHATHI
CEMHHAPCKOTO THUIA, KyPCOBOTO IPOCKTHPOBAHUS
(BBIMOTHEHUS KyPCOBBIX PabOT), TPYIIIOBHIX U
HHAWBUAY AJTbHBIX KOHCyJIBTaL[I/Ifl, TCKYIICTO KOHTPOJIA

H IIPOMEIKY TOYHOM aTTECTALMH .
CTICIHATM3HPOBAHHAS MCOCTB(YICOHAT JOCKA,
yucOHasI MeOCITB);

TEXHHYECKHE CPEACTBA 00yUCHHUS, HAOOPHI
JCMOHCTPAIIMOHHOTO 000PYI0BAHHA U YUCOHO-
HATJBIAHBIX TOCOOMH (HOYTOYK, IIPOEKTOP, SKPaH);
mporpamMuoe odecmeucHue: Windows, Office.

TMomemenue Ne4 10 DJI, mocanouHsx Mect — 147
miomaas — 106, 1ks.M; yucOHAS ay TMTOPHS I
TPOBEACHUS 3aHATUHN JIEKLIHMOHHOTO THIIA, 3AHATHI
CEMHMHAPCKOTO THUIA, KyPCOBOTO IPOCKTHPOBAHU
(BBIMOIHEHUS KyPCOBBIX PabOT), TPYNIIOBHIX U
HHAWBUAY AJTbHBIX KOHCyJIBTaHHfI, TCKYIICTO KOHTPOJIA

H IIPOMEIKY TOYHOM aTTECTALMH .
CIUIMT-CUCTEMA — 2 INT.;
CTICIHATM3HPOBAHHAS MCOCTH(YIeOHAT JOCKA,
yucOHas MeOCITB);

TEXHHYECKHE CPEACTBA 00yUCHHUS, HAOOPHI
JCMOHCTPAIIMOHHOTO 000PYI0BAHHA U YICOHO-
HATJITHBIX TOCOOMH (HOYTOYK, IPOSKTOP, SKPAH);
mporpammuoe odecneucHue: Windows, Office.

TTomermenue Ne312 DJI, muomaas — 34, 1kB.M;
TOMCIICHUC I XPAHCHUA U HpO(I)I/IJ'IaKTI/I‘{eCKOFO
00CIyKHBaHUS YUCOHOTO 000PY TOBAHIL.
CILTUT-CUCTEMA — 2 TIIT.
71a00paTopHOC 00OPYIOBAHUE
(obopymoBanue 1aboparopHOC — 4 mT.;);
TEXHUUCCKHE CPEACTBA O0YUCHHS
(KOMITBIOTEP MEPCOHAIBHBIN — 2 INT.).

TTomemenue Nel DJI, mocagounsx Mmect — 100);
mwomans — 127, 5kB.M; yuaeOHAs ay TUTOPHS IS
TPOBEACHUS 3aHATUHN JIEKLIHOHHOTO THIIA, 3AHATHI
CEMHMHAPCKOTO THUIA, KyPCOBOTO IPOCKTHPOBAHU
(BBIMOIHEHUS KyPCOBBIX PabOT), TPYNIIOBHIX U
HMHIUBHUIYANBHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOILL

H IIPOMEIKY TOUHOH aTTECTALMH .
CILTUT-CHCTEMa — 1 T,
CTICIHATM3HPOBAHHASL MCOCTH(YIeOHAT JOCKA,
yucOHasI MeOCITB);
TEXHHYECKHE CPEACTBA 00yUCHHUS, HAOOPHI
JCMOHCTPAIIMOHHOTO 000PYI0BAHHA U YUCOHO-
HATJBITHBIX MTOCOOMH (HOYTOVK, IIPOEKTOP, SKPaH);
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mporpamMuoe odecneucHue: Windows, Office.

TTomemmenue Nel7 I' /I, mocamounsix mect — 171;
mwomans — 133,2kB.M; yaeOHAS ay TUTOPHS IS
NPOBCACHUA 3aHATHH JICKIIUOHHOTO THIIA.
CTICIHATM3HPOBAHHAS MCOCTH(YIeOHAS JOCKA,
yucOHas MeOCITB);

TEXHHUECCKHE CPEACTBA 00yUCHHUS, HAOOPHI
JCMOHCTPAIMOHHOTO 000PYI0BAHUA H YICOHO-
HATJITHBIX TOCOOMH (HOYTOYK, MPOSKTOP, SKPAH);
mporpamMuoe odecneucHue: Windows, Office.

TTomemenue Ne308 DJ1, mocamouHbIx MecT — 38;
mwromans — 91, 1ks.M; yueOHAs ay AUTOPHS IS
MPOBEACHUS 3aHATUN CEMHHAPCKOTO THIIA, KyPCOBOrO
TMPOCKTHPOBAHMS (BBIIOTHCHHS KYPCOBBIX PadoT),
TPYIIOBBIX U HHAUBUAYATbHBIX KOHCY IbTALUH,
TEKYyIIEro KOHTPOJIL U MPOMEKYTOYHOM aTTECTALIMH.

71a00paTopHOE 00OPYIOBAHUE
(obopymoBanue 1a00PATOPHOSC — 3 T.;);

CTICIHATM3HPOBAHHASL MCOCTH(YIeOHAS JOCKA,
yueOHas1 MeOeTIb).

OU3HUKA

TTomermenue Ne420 I' [, mocagouHbIX MeCT — 25,
IUTOIAAb — 53, 7KB.M; IOMCIICHUE J IS
CaMOCTOATCIIBHOH PabOTHL. TCXHHUYCCKHC CPEACTBA
00y4CHISI(KOMITBIOTEP NEPCOHANBHBIN — 13 1mT.);
J0CTYI K ceTH «MHTEpHET», JOCTYH B 3JCKTPOHHY O
HH(OPMAIHOHHO-00PA30BATCIFHYIO CPEAY
YHUBCPCHTCTA,
CTICIHATIM3HPOBAHHASA MCOCIb (YucOHAs MCOCTD).

[Tporpammuoe obecnieuenue: Windows, Office,
CICIHANH3HPOBAHHOC JIMICH3HOHHOE H CBOOOIHO
PacIpoCTPaHACMOC IPOTPAMMHOC 00CCIICUCHHC,
HOpCAyCMOTPEHHOE B paboucii mporpaMme

350044, KpacHomapckuii
Kpai, r. Kpacuozap, yi.
mM. Kanmunauna, 13
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