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1. Uenb n 3agaum agucumnsivHbl

Llensamu ocBoeHusi aucumnnuHbl «dusnka» siBnsietcss opMMpoBaHWE KOMMETEHLUN
oby4atoLierocsi B o6nacty npogeccnoHanbHon AeaTenbHOCTU U cdhepe NpodecCcnoHanbHON
AEATENbHOCTMU:

40 Cke03Hble 8ulbl rpogheccuoHarbHouU desimesibHOCMU 8 NMPOMbIWIIeHHOCMU (8 cghe-
pax: obecriedeHusi eblirycka (nocmaeku) npodykyuu, coomeemcmeyrowel mpebosaHusim
HOpMamueHbIX OOKYyMEHMO8 U MEeXHUYEeCKUX yCrioeul; Memposioeaudecko2o obecrneqyeHus
paspabomku, npoussodcmea, ucrbimaHul U 3Kcrayamauyuu npodyKyuu; uccrnedosaHus,
paspabomku u skcrilyamauyuu cpedcme u cucmem agmomamu3ayuu u yrnpaesneHusi pasnuy-
HO20 HasHa4eHUsl; rnosbiueHus1 aghgbekmusHocmu rpoussodcmea nMpodyKyuu ¢ ornmumarib-
HbIMU MEXHUKO-3KOHOMUYECKUMU roKazamesnsmu rnymem rpuMeHeHusi cpedcme asmoma-
mus3ayuu u MexaHusayuu)

[dvcumnnuHa HanpasrieHa Ha pelueHne 3agady npogeccmoHanbHON OeaTenbHOCTU cre-
AYHLWNX TUNOB:

— MPOEKMHO-KOHCMPYKMOPCKUU;

— MPoU3800CMBEHHO-MEXHO102UYeCKUU;

— CepBUCHO-3KCIIITyamauyUuoHHbIU.

Mporpamma cocTaBneHa B COOTBETCTBUM C TpeboBaHusmn degepanbHOro rocyaap-
CTBEHHOro obpasoBaTefnibHOro ctaHaapTa BbiCWero obpasoBaHus MO HanpasfeHWo NOAro-
ToBkM 27.03.04 YnpaBrneHue B TEeXHUYECKUX cUCTeMax, YTBepXOeHHoro npukasom MuHu-

cTtepcTBa obpasoBaHus 1 Hayku Poccuickon ®eapepaumm ot 31.07.2020 Ne 871.

2. MepeyeHb

nnaHUpyembiX pe3ynbTaToB

o0y4YeHUsi, COOTHECEHHbIX C

nnaHMpyeMbiMU pe3yfibTaTaMu OCBOeHUsi 06pa3oBaTesibHON NporpamMmbil

Kopg
Komne-
TeHUUMN

Ne
n/n

dopmMynupoBKa
KOMMeTeHUMU

Koa n HaumeHoBaHue UHAOUKaTopa
AOCTUXEeHUA KoMneTeHUNn

1 YK-1 CnocobeH ocCywwecTBNATL MOMCK,
KPUTUYECKUA aHanuM3 N CUHTE3 WH-
dhopmaummn, NPUMEHATb CUCTEMHbIN
noaxod AN pelweHus nocTasreH-

HbIX 3a4a4

UO1yk1 - AHanusanpyeT NOCTaBMEHHYK 3ajavy WU
ocyliecTBnseT MNouMcKk HeobxoaMmomn WHopmauum
ONs ee pelleHns

WO2yc.4 — PewaeT nocrtaBneHHble 3agayun, UCNOSb-
3ysi CUCTEMHbIN MOAX0A, Ha OCHOBE KPUTUYECKOro
aHanusa u CuHTesa WHdOPMaUUn KU OLEHMBaET Mo-
CNeacTBUSA BO3MOXHbIX peLLEeHNI

2 OrllK-1 CnocobeH aHanuaupoBaTb 3agayu
NpodeccuoHanbHol AesaTenbHOCTH
Ha OCHOBE TMOJIOXKEHWUN, 3aKOHOB U
MEeTO[0B B 00MacTn eCTECTBEHHbIX

HayK 1 MateMaTukm

NO-1onk+1 — AHanuampyeT 3agauu, BbigenseTr 6aso-
Bble COCTaBMSAOLLME YNPABIEHNS B TEXHUYECKUX CU-
cTemax.

WO-20mk.1 — PaccmaTpuBaeT BO3MOXHbIE BapWaHTbI
peLleHns 3adadv ynpaBrieHNsi B TEXHUYECKMX CUCTe-
Max, oLleHMBasi X JOCTOMHCTBA WU HeJoCTaTKN

3 OlK-2 | CnocobeH hopmynmpoBaTh 3agaqun
npodeccuoHarnbHON OeATeNbHOCTU
Ha OCHOBE 3HaHuW, MPOMUBHbIX
pasgenoB  MarteMaTU4eckmx — wu
€CTECTBEHHO-HAYYHbIX OUCLMMANH

(Mmoaynen)

NO-1onk2 — PopmynupyeT 3agaym B obractu ynpae-
NEeHUs1 B TEXHNYECKUX CUCTEMAX

NO-20nk2 — FPaMOTHO U apryMeHTUPOBaHHO hopMu-
pyeT COBCTBEHHbIE CYXOEHUS U OLEHKM Ha OCHOBE
3HaHWM N0 NPOMUNbHBIM pasgeniaMm MaTemMaTU4eCcKnx
N eCTeCTBeHHO-Hay4HbIX gncumniuH




Kog n HaumeHoBaHue WHAOUKaTopa
AOCTUXEeHNA KoMmneTeHunmn

Pe3ynbTatbl 00y4YeHus (nokasaTenu oueHUBaHUSA)

U1y - AHanuampyeT nocTaBneH-
HYH0 3aJady W OCyLLEeCTBMSIeT MOWCK
HeobxoaMMon MHgopmauun ansa ee
peLieHus

WO2yk4+ — PewaeT nocTtaBneHHble
3agayn, Mcrnonb3ys CUCTEMHbIV Noa-
X0, Ha OCHOBE KPUTUYECKOro aHa-
nmn3a n cMHTes3a MHdopmauun n oue-

3HaeT: Bo3MoOXHble BapuaHTbl peLleHus 3agadvu, oueHuBasi Ux Oo-
CTOMHCTBA U HeoCTaTKN

YmeeT: Haxogutb n KPUTUYECKN aHanmM3npoBaTb VIHd)OpMaU,VIIO, He-
OGXOD,VIMYIO ana peweHuna NnocTaBfeHHON 3a4a4un

BrnageeT: YMeHMEM rpamMoOTHO, JTOTMYHO U apryMeHTMPOBaHHO hop-

BblOaenseT Ga3oBble cocTaBnsloLMe
ynpaBneHuss B TEXHWYECKUX CUCTe-
Max.

WO-20nkq — PaccmartpuBaetr BO3-
MOXHble BapuaHTbl pelleHns 3agaym
yrnpaBrneHnss B TEXHUYECKMX CUCTe-
MaX, oueHuBad UX AOOCTOUHCTBaA WU
HefoCTaTKu

HMBAeT MOCNEACTBUS BO3MOXHbLIX | MyNMPOBaTh COBCTBEHHbIE CYXKAEHNA 1 OLIEHKU.
peLueHuin
WO-1ork1 — AHanuaupyeT 3afaqu, | 3HaeT: TeopeTMYecKMe OCHOBbI M MPUKNAAHOE 3HauYeHne MU3MKN.

MeToauku pacyeTa W NPOEKTMPOBaHWS OeTanei v y3noB obluero
Ha3Ha4YeHus;

YmeerT: MNMpuMeHsTb puanko-mateMaTmyeckme MeToabl AN peLleHns
3agady B 0ob6nacTM aBTOMAaTtM3auuu TEeXHONOrMYeckux npoLeccoB U
NPOn3BOACTB;

Brnageet: MeTtogamu pacyeToB Ha OCHOBE 3HaHuM mamkn. OcHoBa-
MM NPOEKTMPOBAHUS TEXHOSTOMMYECKMX MPOLECCOB

WO-1onke — Popmynupyet 3agaum B
obnacTtn ynpaBneHus B TEXHUYECKMX
cuctemax

WO-20nk2 — FpaMOTHO 1 aprymeHTu-
pOBaHHO dopMupyeT COOCTBEHHbIE
CYXXOEHMS M OLEHKM Ha OCHOBE 3Ha-
HUI N0 NpPodUIbHLIM pasgenamMm ma-
TeMaTn4eckmnx 7 €CTEeCTBEHHO-
HayYHbIX ONCLMMNITUH

3HaeT: OCHOBHble 3aKOHbl (OU3WKKU, CBS3aHHbIE C NPOdECCUOHarb-
HOW AeATENbHOCTbLIO

YmeeT: MprMeHATb dUsnYeckne 3akoHbl NPW NMPOEKTUPOBaHWMUN TeX-
HOJOMNYECKMX NMPOLIECCOB

Brnageet: HaBblkamy pelleHWss eCTeCTBEHHOHay4YHbIX Mpobnem wu
NpUMEHEHUS ans aToro COOTBETCTBYIOLLErO dhusmko-
MaTemMaTn4eckoro annapaTta

3. MecTto aucuunnuHbl B cTpykType Ol BO

OucumnnuHa oTHocuTesa K oba3atenbHon vactn bnoka 1 «OucumnnuHel (mogynu)» Ol
BO. OucumnnuHa saensetca 06a3aTenbHON K U3YyYEHMIO.

OucumnnuHa 6asupyeTcs Ha 3HaHUAX, YMEHUSIX MOSYyYEHHbIX NPU U3YYEeHUN OUCUMNN-

Hbl «Pu3mka» B LUKONe.

OvicumnnuHa «®usukay» sBNsieTcs NpealecTByoLWen ans aucumnnuH: « TeopeTrndeckas
mMexaHuka», «[puknagHaa mexaHuka», « OCHOBbI 3NEKTPOTEXHUKN U TENNOTEXHUKNY, « TEXHO-
nornyeckne npoLeccbl U NpousBoacTBay», « TeXHUYeckne cpeactsa aBToMaTusauumn», «ABTO-
MaTM3aums NPOEKTUPOBAHMS CUCTEM U CPEACTB yrNpaBneHus».

4 O6beM AucUUNNMUHbI U BUAbI y4e6HOM paboTbl
O6wWasg TpyaAoeMKOCTb ANCUMMMHBI cocTaBnseT 12 3a4eTHbIX eanHUL.

Bcero PacnpepgeneHune TpyaoeMKOCTH
Bupabl yueb6HoOM paboThbl aK. 4 no cemecTpam, ak. 4
) 1 cemecTp | 2 cemecTp | 3 cemecTp
O6was TpyaoeMKOCTb AUCLIMMINHBI 432 144 180 108
KonmakmHasi paboma, 8 m.4y. ayQumopHbie 3aHSIMUusi: 203,4 63,7 76 63,7
Jlekumu 96 30 36 30
8 momMm Yucrsie 8 hopme npakmudeckol nod20mosKu - - - -
MpakTnyeckume 3anatumsa (M3) 63 15 18 30
8 momMm Yucrsie 8 hopme npakmudeckol nod20mosKu - - - -
JlabopatopHble paboTtsl (JIP) 33 15 18 -
8 momMm Yucrsie 8 hopme npakmudeckol nod20mosKu - - - -
KoHcynbTauuu TekyLime 4.8 1,5 1,8 1,5
KoHcynbTaumsa nepes 3k3aMeHoM 6 2 2 2
Bup aTtrectaumm (3Kk3ameH) 0,6 0,2 0,2 0,2
CamocmosimenibHasi paboma: 127,2 46,5 70,2 10,5
IMpopaboTka MaTepmanoB Mo KOHCNEKTY NEKLMN 55 20 30 5




lMpopaboTka maTepmnanos No y4ebHMKam 1 nocobmam 55,5 20 30 5,5
lMoaroToBka K 3awmte nabopaTopHbIX paboT 16,7 6,5 10,2 —
Modzomoeka k 3k3ameHy 101,4 33,8 33,8 33,8
5 Cop,epx(aHMe AUVCUUNIIUHDbI, CTPYKTypupoBaHHO€ nNo TemMaM C YyKa3aHuem
KoJfindyectBa akageMun4yeckKkunx 4yacos n BugoB yqe6|-|b|x 3aHATUN
5.1 CopepxaHue pa3fenoB AUCLUMNIIUHDI
Ne HanmeHoBaHue pasgena Tpynoewm-
CopepxaHue pasgena KOCTb pas-
n/n OVCUUNIIUHBI
Jena, yachbl
1 cemecTp
1. KnHematumka n guHammuka matepuanbHON TOYKN N TBEp-
dusnyeckne ocHoOBbI Me-
goro tena.
1 XaHukn. MexaHn4yeckne 54,5
2. Pabota, MOLLHOCTb, SHeprus.
KonedaHunsa 1 BOMHbI
3. MexaHu4eckune konedaHusi 1 BOSHbI.
1. MonekynsipHO-KMHETUYECKasn TEOPUst aearbHbIX ra3os.
MonekynapHasa usnka n
2 2. OCHOBbI TEPMOANHAMUKM. 52
TepMoauHamMumka
3. PeanbHble rasbl, XMaKkocTu 1 TBepaple Tena.
KoHcynbmauyuu mekyujue 1,5
lModzomoeka K 3K3aMeHy 33,8
KoHcynbmauuu neped sk3aMeHOM 2
Ok3ameH 0,2
2 cemecTp
1. OnekTpocTaTtuka.
OnektpocTaTtuka. NMocTo- N .

3 o 2. NOCTOSAHHbIN 3NEKTPUYECKMI TOK. 71,2
SAHHbIA TOK .

3. OnekTpryecknin TOK B MeTannax, Bakyyme u rasax.
OnekTpomMarHeTuam. 1. MarHuTHoe none.

4 BonHoBass u kBaHTOBas | 2. ONeKTpoOMarHuTHasa UHAYKUNS. 71

onTuka 3. BonHoBas n KBaHTOBasi ONTUKa.
KoHcynbmauyuu mekyujue 1,8
lModzomoeKa K 3K3aMeHy 33,8
KoHcynbmauyuu neped sk3aMeHoM 2
OK3ameH 0,2
3 cemecTp
OnemeHTbl aToMHOM n- | 1. Teopusa atoma Bogopoaa no bopy.

5 3UKN N KBAHTOBOW MeXxa- 2. OnemeHTa KBAHTOBOW MEXaHUKN. 53
HUKN 3. OnemeHTbl KBaHTOBOW CTAaTUCTUKMN.

OnemMeHTbl punsnkn TBep- | 1. AnemMeHTbl pn3nku TBEPAOro Tena.

g | BOro Tena, aToMHoro AAa- 2. OnemeHTbl OM3NKN aTOMHOro sigpa. 53 4
pa n 3reMeHTapHbIX Ya- 3. OnemeHTbl PU3NKM ANEMEHTaPHbIX YacTuL. ’
cTuy,

KoHcynbmayuu mekyuue 1,5

lNodzomosKa K 3K3aMeHy 33,8

KoHcynbmauuu neped sK3aMeHOM 2
OK3ameH 0,2
5.2 Paspgenbl gucumnnuHbl U BUAbI 3aHATUN
Ne JNekuun, Mna3, P, | CPO,
HanmeHoBaHue pasgena ancunninHbl
n/n yac. yac. yac. yac
1 cemecTp

y duanyeckne ocHoBblI MexaHuku. MexaHndeckme konebdanus n 15 235
BOJHbI ’

2 | MonekynspHas dusvka 1 TepmognHamMmka 15 23

KoHcynbmauyuu mekyujue 1,5
[NodzomoeKa K 3K3aMeHy 33,8

KoHcynbmauyuu reped sKk3aMeHOM 2
OK3ameH 0,2




2 cemecTp

3 | OnektpocTtaTtuka. NoCTOAHHbLINA TOK 18 9 9 35,2
4 | OnekTpomarHeTMaM. BonHoBas 1 KBaHTOBas ONTMKa 18 9 9 35
KoHcynbmayuu mekyujue 1,8
lNodzomoeKa K 3K3aMeHy 33,8
KoHcynbmayuu neped sk3aMeHoM 2
Ok3ameH 0,2
3 cemecTp
5 | OnemeHTbl aTOMHON PU3NKN N KBAHTOBOW MEXaHUKM 15 15 - 23
6 OnemeHTbl U3MKNM TBEPOOro Tena, atOMHOro s4pa U 3fneMmeH- 15 15 B 234
TapHbIX YacTuy ’
KoHcynbmayuu mekyujue 1,6
lNodzomoesKa K 3Kk3aMeHy 33,8
KoHcynbmayuu neped sk3aMeHoM 2
Ok3ameH 0,2
5.2.1 llekunn
Tpyooewm-
Ne HanmeHoBaHue pasgena . PYA
TemaTurka NEKUMOHHbIX 3aHATUI KOCTb pas-
n/n ONCUMNSINHBI
Jena, Jyachbl
1 cemecTp
KuHemaTuka 1 guHamMmuka maTepuanbHON TOYKU U TBEPOOro
Tena. 3akoH coxpaHeHus umnynbca. PaboTa, mexaHude-
dusmyeckne 0CHOBbI Me- 9
CKasi SHeprus, 3akKOoH COXPaHEeHUs MeXaHUYEeCKOW IHepruu.
1 XaHnkn. MexaHudeckme _ 15
OnemeHTbl PenATMBUCTCKON MexaHuku. KuHematuka v gu-
KonebaHus 1 BOMHbI
Hamuka cnnowHbIX cped. CBoboaHble, 3aTyxalwmne n Bbl-
Hy>OeHHble konebanus. BonHbl B ynpyrou cpege.
OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KMHETUYECKON TEOPUMU
naeanbHbIX ra3oB. YpaBHEHME COCTOSHWUA uaeanbHOro ra-
MonekynapHasa usnka n
2 3a. Tpu Havana TepmogmHamukn. CTaTUcTUYecKkne pacnpe- 15
TepMoauHamMmuka
neneHua Makceenna u bonbumaHa. PeanbHble rasbl, ¢a-
30Bble paBHOBecCKsi U ha3oBble Nepexoabl.
2 cemecTp
AnekTpnyeckoe nomne B Bakyyme 1 ANINEKTPUKAX. DHeprust
OnektpocTaTtuka. MocTo- N 4
3 . ANeKTpoCcTaTM4eckoro nond. [OCTOSHHBIN 3NeKTpU4ecKuin 18
SIHHBIN TOK
TOK. 3akoHbl Oma u [hxoyns-JleHua.
MarHuTHoe none B BakyyMe W BeLLeCTBe. ONeKTpoMarHuT-
OnekTpoMarHeTu3m. Haa uHaykuus. YpasHeHus Makceenna. UHTepdepeHLums
4 BonHoBas 1 kBaHTOBasA ceeTta. Andpakuma ceeta. Nonapusaums ceeT. [ucnepcus 18
onTuka M MornowleHne ceeta. 3akoHbl TEMMOBOro usny4venusi. do-
TO3hEKT N JaBneHNE CBeTa.
3 cemecTp
OnemeHTbl KBaHTOBOW MexaHuku. BomHoBas dyHKumns u
OnemeHTbl aToMHOM n- | ypaBHeHne LpeguHrepa. MHOrO3neKTpoOHHbIE aTOMbl U
5 | 3MKM 1 KBAHTOBOW Mexa- lMeproanyeckass cucrtema 3NIEMEHTOB. OIEMEHTbl (PU3NKM 15
HUKK aToOMOB M Monekyrn. Monekynbl u xumudeckas ces3b. Mone-
KyNspHble CMEKTPbI.
Cratuctnyeckne pacnpegenerHnst bose-OnHwWTENHa #
®epmun- Oupaka. Pacnpegenenne no aHeprusim m Cocros-
OnemeHTbl PU3NKN TBEP- P Avp peA P
HuAM. 30HHaA Teopus TBepAoro tena (MeTtannbl, OUaNeK-
[oro Tena, aToMHOro a4-
6 TpukK, nonynposofHukn). CoctaB sapa M 3Heprusi CBA3n 15

pa 1 anemMeHTapHbIX Ya-
cTny,

aapa. AgepHble peakuum OeneHns n cuHTesa. dnemeHTap-
Hble YacTuubl, UX Knaccudpukaums. Tunbl pyHaamMeHTanb-
HbIX B3aUMOOENCTBUMN.




5.2.2 lNpakTnyeckme 3aHATUSA

Tpyooewm-
Ne | HammeHoBaHue pasgena -
TemaTtvka NpakTU4ECKNX 3aHATUI KOCTb pas-
n/n OVCUMMITWHBI
gena, vachbl
1 cemecTp
dPunanyeckne oCHOBbI Me- y
KnHemaTtuka n gnHamuka maTepuanbHON TOYKU U TBEPAOro
1 XaHukn. MexaHnyeckme 8
Tena.
KonebaHus 1 BOMHbI
2 MonekynapHasa pusnka n | YpaBHeHMe COCTOSHWUA uaearnbHoro rasa. Havana Tepmo- 7
TepMoagNHaMmka ONHAMUKN.
2 cemecTp
3 OnektpoctaTtuka. lMocTto- | AnekTpudeckoe norne B Bakyyme M auanektpukax. [octo- 9
AHHBIN TOK AHHBIN ANEKTPUYECKNN TOK.
OTEKTPOMArHeTU3M. MarHutHoe none, aneKkTpomarHWTHas MHOyKums, oToad-
4 | BonHoBass u KBaHTOBas chekT ’ P y ’ 9
onTuka
3 cemecTp
OnemMeHTbl aToMHON dou- .
. Teopua atoma Bogopona no bopy. OnemeHTbl KBaHTOBOW
5 | 3MKM 1 KBaHTOBOW Mexa- N 15
MEXaHWKN. QreMeHTbl KBaHTOBOW CTaTUCTUKMN.
HUKK
OnemMeHTbl hU3nkn TBep-
30HHas Teopus TBepgoro terna (MeTannbl, OU3NEKTPUKM,
Joro Tena, aTOMHOro ag-
6 nonynpoBogHukn). CoctaB sfgpa M 3Heprusa cBs3n sfgpa. 15
pa 1 3anemMeHTapHbIX 4a-
cTHLL ApepHble peakumm genexHns n cuHTesa.
5.2.3 JlabopaTopHbI NPaKTUKYM
Tpyooewm-
Ne HavnmeHoBaHue pas- byA
HanmeHoBaHue nabopaTopHbIX paboT KOCTb pas-
n/n Aena avcumniuHbl
fena, vyacel
1 cemecTtp
dusmnyeckmne OCHOBBbI
OnpeneneHve MOMEHTa MHepUMM Tena C NOMOLLbIO KPYTUMb-
MexaHukn. MexaHu- .
1 Horo mMadtHuKa. [poBepka 3akoHa COXpaHEHUs1 MeXaHUYeCcKom 8
yeckue konebaHus un .
BONHbI 3HEPrUM Npu cKaTbiBaHWM OUCKa MO HAKIOHHOWM MIIOCKOCTW.
OnpegeneHune koadurumeHTa BA3KOCTU rasa, AnHbl cBOboa-
MonekynsapHas duau- pen depuuy A A
2 K& 1! TEPMOZMHAMMKA Horo npobera v pa3vepoB ero monekyn. OnpegeneHne koad- 7
P duUMEeHTa BHYTPEHHETO TPeHMs Xnakoctu no metogy CTokca.
2 cemecTp
3 Onektpocrtatuka. Mo- | ViccnepoBaHue anekTpocTtatuyeckoro nons. MamepeHue co- 9
CTOSHHbIV TOK NPOTUBMEHUSA PEOXOPAHbIM MOCTUKOM YWUTCTOHA.
M3amepeHne ropnsoHTanbHON COCTaBNAOLWEN HAaNPSX)KEHHOCTN
MarHuTHoro nonsa 3emnu. WccnegoBaHne WHAYKTUBHOCTU CO-
OneKkTpoMarHeTu3am. 4
neHovga. OnpegenexHve OfIMHbI CBETOBOW BOSHbI C MOMOLLbIO
4 | BorHoBas 1 KBaHTO- . 9
Basi ONTUKA koney, HbtoToHa. OnpegeneHne OfvMHbI CBETOBOW BOMHbI MpU
nomown audppakumoHHon pelleTkn. N3ydyeHne paboTbl Baky-
YMHOro (poToanemeHTa.
5.2.4 CamocTosTenbHas pabota oby4arowmxesa (CPO)
Tpynoem-
Ne HanmeHoBaHue pas- pyA
Bug CPO KOCTb pas-
n/n Aena avcumniuHbl
gena, yaceol
1 cemecTp
Pusnyeckne oCHOBbI o
MpopaboTka maTepmnanosB MO KOHCNEKTY NeKuni
MexaHuku. MexaHu-
1 MpopaboTka maTepmanos no y4yebHnkam 1 nocodbmsam 23,5

yeckue konebaHunsa n
BOJHbI

MoaroToBka Kk 3awmte nabopatopHbIX paboT




lMpopaboTka MaTepmnanoB MO KOHCNEKTY NEKUni
MonekynsapHas duau-
2 lMpopaboTka maTepmnanos Mo y4ebHuKam 1 nocobmam 23
Ka 1 TepMOAMHaMMKa
MogroToBka K 3awmte nabopatopHbix paboT
2 cemecTp
lMpopaboTka MaTepmnanoB MO KOHCNEKTY NeKUni
OnekTpocrtartuka. lNo-
3 - MpopaboTka maTepmanos no y4yebHnkam 1 nocodmsm 35,2
CTOSHHbIV TOK
[MogroToBka Kk 3awmte nabopatopHbIX paboT
OnekTpomarHeTuam. MpopaboTka maTepmnanoB MO KOHCNEKTY NeKuni
4 | BonHoBasi n kBaHTO- | MpopaboTka maTtepumanos no y4ebHukam u nocodusam 35
Basi ONTUKa [MogroToBka K 3awmte nabopatopHbIx paboT
3 cemecTp
OnemeHTbl  aTomHou | NpopaboTka MaTepuanoB NO KOHCNEKTY NEKLMN
5 | dmaukm n kBaHTOBOM | [popaboTka maTtepuanos no yyebHukam 1 nocobusim 23
MEXaHWKM MogroToBka K 3awmuTe nabopatopHbix paboT
OnemMeHTbI dhuraukm .
MpopaboTka MaTepmnanoB Mo KOHCMNEKTY NEKLUiA
TBEpOOro Tena, atom-
6 MpopaboTka maTepmnanos Mo y4ebHuKkam n nocobmam 234
HOro sapa u anemMmeH-
MoaroToBka k 3awmute nabopaTtopHbIX padboT
TapHbIX YacTuy,
6 YyebHO-MeTOAUYECKOE U MH(OPMaLMOHHOE obecnevyeHne AUMCLUUNIUHBLI (MoAy-
ns)

[na ocBoeHNsa ANCLMNIMHbI 06yYaloLWNNCA MOXET MCMNONb30BaTh:
6.1 OcHoBHas nuTepartypa

Kypc dwmsukm [Tekct] : yyebHOe nocobue Ans MHXEHEPHO-TEXHUYECKMX creL,. BY30B
(rpncp MO) / T. U. Tpodmmosa. - 21-e nsg., ctep. - M. : Akagemuns, 2015. - 560 c.

Hukepos, B. A. dusmka: coBpeMeHHbIN Kypc : y4ebHuk / B. A. HukepoB. — 4-e u3g. —
Mocksa : HawkoB n K°, 2019. — 452 c. : un. — Pexum pgoctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573262

6.2 lononHuTenbHasa nutepaTypa:

Kypc obuwen dunsnkm B 3agadax : [16+] / B. ®. Kosnos, 0. B. MaHowkuH, A. B. Munnep
[n op.]. — Mockea : ®uamatnut, 2010. — 264 c. — Pexxum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=68398

KBaHTOBas n sgepHasa dumsnka : npaktukym : [16+] / . WW. Morenawswunu, M. E. Nopge-
eB, C. B. KpacunbHukoBa [u gp.] ; nog obw,. peg. I'. WW. MNorenawsunu ; MNMoBOMmKCKnin rocy-
[ApCTBEHHbIN TEXHOMOMMYECKUn yHnBepeuTeT. — Mowwkap-Ona : MoBOMmKCKN rocyaapcTBeH-
HbI TexHonormnyeckun yHmeepcutet, 2018. — 120 c. : un. — Pexum goctyna: no noanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=560434

6.3 [lepeyeHb y4yeOHO-MeTOQUYECKOro obecrnevyeHUs AN CaMOCTOATENIbLHOWM
paboTbl obyyarowmxca

OcBoeHune 3akpenreHHbIX 3a AUCUUMNIIMHOW KOMMETEHUUW OcyllecTBnseTcs nocpen-
CTBOM WN3Y4YEHUsI TEOPETUYECKOro MaTepuana Ha Nekumsx, BbIMONIHEHUS NpakTUYeCcKux pa-
60T. YuyebHO-MeTOAMYECKUIN KOMMMNEKC OUCUMMMANHBI pa3MelleH B OneKTPOHHOW nHdopMa-
LMOoHHO-o6pa3oBaTenbHom cpeae BINYWUT http://education.vsuet.ru/.

MeTogundeckme ykasaHus ans obyyarLlmxcss N0 OCBOEHWIO AMCUMMIMH (Mogynewn) B
OIrb0Y BO BI'YUT [OneKkTpoHHbIN pecypc] : MeTogmMyeckme ykasaHust ons oby4varowmxca Ha
BCEX YPOBHSAX Bbicwero obpasosanus / M. M. Janbinus, P. H. MNnoTtHukosa; BIYUT, Yye6Ho-
mMeToaudeckoe ynpasrneHve. - BopoHex : BI'YWUT, 2015. — Pexum pocrtyna
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813. - 3arn. ¢ akpaHa

ByaaHos, A. B. OcHoBbl anekTpogmMHamuku : yyebHoe nocobue : [16+] / A. B. byaaHos,



https://biblioclub.ru/index.php?page=book&id=573262
https://biblioclub.ru/index.php?page=book&id=68398
https://biblioclub.ru/index.php?page=book&id=560434
http://education.vsuet.ru/
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813

B. [I. CtpbirvH, A. B. KagaHueB. — BopoHex : BOPOHEXCKNIN rOCYyAapCTBEHHbIN YHUBEPCUTET
NHXeHepHbIX TexHororun, 2010. — 183 c. — Pexum poctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=141645

KBaHTOBblE U ONTUYECKME MPOLECChbl B TBEPAbIX Tenax: Teopusa u npaktuka : yyebHoe
nocodue / H. H. beapsaguH, A. B. JInHHuk, KO. B. CeiHopoB [u gp.] ; Hayy. pea. H. H. beaps-
OVH ; BopoHexckun rocygapCTBeHHbI YHUBEPCUTET UHXEHEPHbIX TEXHONOrMm. — BopoHex :
BopoHexckunin rocygapCTBEHHbIN YHUBEPCUTET MHXEHEPHbIX TexHonormn, 2015. — 153 c¢. : un.
- Pexnm gocryna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=336036

6.4 [llepe4vyeHb pecypcoB WHGPOPMALNOHHO-TENIEKOMMYHUKALMOHHON CeTHU
«UHTepHeT», HeOOXOoAUMbBIX AN OCBOEHUA AUCLUNIIUHBI (MOoAayns)

HavmeHoBaHue pecypca cetn «MIHTepHET» OnEeKTPOHHbIN agpec pecypca
«Poccutickoe obpasogaHuey - chedeparibHbil nopmarn https://www.edu.ru/
HayyHas anekmpoHHas bubnuomeka https://elibrary.ru/defaultx.asp?
HauuoHanebHasi uccnedosamernibCKkasi KomrbromepHass cemb | https:/niks.su/

Poccuu
UnpopmayuoHHas cucmema «EOuHoe okHO docmyna K obpa3so- | hitp://window.edu.ru/
gameribHbIM pecypcam»

AnekmpoHHas bubniuomeka BI'YUT http.//biblos.vsuet.ru/meqapro/web
Calim MuHucmepcmea HayKu U ebicuue20 obpasosaHusi PO https://minobrnauki.gov.ru/
lNopman omkpbimozo on-line obpasosaHusi https.//npoed.ru/

AnekmpoHHass  UHGopMayuoHHO-0bpasosamenibHass  cpeda | https://education.vsuet.ru/
Ore0yY BO «Br'ynt

6.5 [lepevyeHb MH(POPMALUOHHbLIX  TEXHOJIOIMM, ucnosnb3yeMbiX  MNpwu
ocyliecTB/IeHMU obpasoBaTeNibHOro npouecca nNo AgucuunnuHe (Moayrnio), BKNro4as
nepeYyeHb NporpamMmMHOro obecneyeHmMs U1 MH(POPMaLMOHHbIX CIPAaBOYHbIX CUCTEM

Mpn M3yyeHnn ANCLMNIMHBLI UCNONBb3YEeTCA NporpaMMHoe obecneyeHne, COBPEMEHHbIE
npodeccnoHarnbHble 6a3bl AaHHbIX U UHPOPMALMOHHbIE cnpaBoYyHble cnuctembl: ANOC yHu-
BepcuteTa, B TOM 4ncrne Ha 6ase nporpammHon nnatgopmbl «Cpega anekTpoHHOro obyye-
Hus 3KLy».

MNpn oOCBOEHUM AUCUMNNAUHbI UCNONb3YeTCA JIMLEH3UOHHOE W OTKPbITOE
nporpammMHoe obecneyeHue

[Mporpammbl JInueHsuun, pekBn3nTbl NOATBEPXAAKLWEro AOKYMEHTA
Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1
Microsoft Windows 7 (64 - bit) License No Level #47881748 oT 24.12.2010 r.

http://eopen.microsoft.com

Microsoft Open License Microsoft Windows Professional 8 Russian Up-

Microsoft Windows 8.1 (64 - bit) grade Academic OPEN 1 License No Level#61280574 ot 06.12.2012 .

http://eopen.microsoft.com

Microsoft Office Professional Plus | Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 Li-

2010 cense No Level #48516271 ot 17.05.2011 r. http://eopen.microsoft.com

MicrosoftOffice 2007 Microsoft Office 2007 Rus§ian Academic OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com

Microsoft Office 2010 Russian Academic OPEN 1 License No Level

#47881748 o1 24.12.2010 r. http://eopen.microsoft.com

(6ecnnaTtHoel1O)  hitps://acrobat.adobe.com/ru/ru/acrobat/pdf-  read-

er/volumedistribution.htm

MicrosoftOffice 2010

AdobeReaderXI



https://biblioclub.ru/index.php?page=book&id=141645
https://biblioclub.ru/index.php?page=book&id=336036
https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
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https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm

7 MaTtepmanbHO-TeXHU4YecKkoe obecnevyeHne AUCLUUNITUHbI

YyebOHasa ayagutopusa ana npoBeaeHuUs y4eoHbix 3aHATum Ne 53

KomnnekTt mebenn ansa ydebHoro npoecca.

Habop nekuMoHHbIX AeMOHCTpauunm U yd4ebHo-HarnsagHbIX nocobun no Kypcy obuuen
dun3nkn. Ayano-BusyansHasa cuctema NeKUMOHHbIX ayauTopun (MyrbTUMeOUnHbIN NPOEKTopP
EPSON EB-430 — 1 wrT, 3kpaH — 1 wT)

YyebHble ayauTopum ans npoBeaeHUs y4yebHbix 3aHaTun Ne 40, 41

KomnnekT mebenu anga yyebHoro npouecca.

JTabopatopHoe obopynoBaHve Onsi U3yYeHUs 3aKOHOB W SIBFIEHMW OMTUMKU U (PU3MKK
TBepgoro Tena. OnpegeneHve nokasatens nNpenomMreHus ¢ MOMOLLbI pedpakTomeTpa.
OnpeperneHve AnvHbl CBETOBOW BOSHbI C NMOMOLLBI Konew HbtoToHa. OnpefeneHne OnNuHbI
CBETOBOW BOJSIHbI MpWU NomoLn andpakumoHHon peweTku. NpoBepka 3akoHa Mantoca. UN3y-
YyeHne 3akoHoB oToappekTa. N3ydeHne nonynpoBogHuKoBoro guopa. OnpegeneHve Ko-
adpuumeHTa nornoLweHna antoMmNHUS.

YyebHasa ayautopusa Ansa npoBeaeHuUst y4eoHbix 3aHATUM Ne 51

KomnnekT mebenu anga yyebHoro npouecca.

JTaBopaTtopHoe obopyaoBaHue AN U3YyYeHUS 3aKOHOB U SIBIIEHUIN MEXaHUKN U MOMEKY-
napHon cmsunkun. NpoBepka OCHOBHOIO 3akoHa AMHAMWUKK BpawaTenbHoro asmxkeHns. Onpe-
AeNneHne MOMeHTa MHepuun Tena C NOMOLLbI0 KPYTUIbHOro MasTHuka. OnpeaeneHne mo-
MeHTa MHepUMM U NpoBepKa 3aKoHa COXpPaHEeHWS MeXaHW4eCKOW SHEPruu npu ckaTbiBaHWUU
Ancka no HaknoHHon nniockoctu. OnpeaeneHne yckopeHus cBobogHOro nageHms ¢ nomo-
lWwbto obopoTHOoro MasitHuka. OnpegeneHve nokasatens agnabatbl Bo3gyxa. Onpegenexve
BA3KOCTU BO3ayxa metodom [lyasenns.

YyebHasa aygutopua ansa npoBeaeHust y4eoHbIx 3aHAaTum Ne 55

KomnnekT mebenn ansa ydebHoro npowecca.

JTabopaTopHOoe obopyaoBaHve ANA U3y4eHUs 3aKOHOB W SIBMIEHWA 3reKkTpuyecTBa u
MarHeTuama. MlamepeHne conpoTuUBEHNS MOCTUKOM YUTCTOHA. MiccrnenoBaHne anekTpocTa-
TMyeckoro nons. MiccnegoBaHne pe3oHaHca B KonebaTenbHoM KOHType. ccrnenoBaHue wH-
AYKTUBHOCTW coneHovaa. MiamepeHne anekTpoeMKkocTu MocTukom CoTTu. N3yyeHne ocHOB-
HbIX XapakKTepUCTKK ranbBaHomeTpa OnpeneneHme ropusoHTanbHON COCTaBMAOLEN Hanps-
XXEHHOCTN MarHUTHOro nons 3emnu.

[onyckaeTca ucnonb3oBaHuMe APYrMX ayauTopui B COOTBETCTBUM C pacnmucaHuem
y4eOHbIX 3aHATUI N OCHALLEHHbIX COOTBETCTBYHOLMM MaTepuanbHO-TEXHUYECKUM U NPO-
rpaMMHbIM obecneveHmnem.

8 OueHo4Hble MaTepuanbl ANA NPOMEXYTOYHOW aTTecTauum obyyvarowmxcsa no
aucumnnuHe (Moaynio)

OueHo4Hble maTepuanbl (OM) ona gucumnnuHbl (MOAyns) BKNOYalT B cebs:

- nepeyvyeHb KOMNEeTEeHUUN C yKa3aHWEM MHANKATOPOB AOCTMXKEHUS KOMMNETEHUMN, aTa-
noB Ux POPMMPOBAHUSA B NpoLiecce OCBOEHNA obpasoBaTeribHOW NporpaMmbl;

- OnMcaHue LKasn OLeHNBaHWUS;

- TUMNOBbIE KOHTPOSbHbIE 3a4aHUS UM UHble MaTepuanbl, HeobxoauMble ONS OLEHKM
3HaHWN, YMEHWI, HABbIKOB,

- MeTogudeckne matepuansl, onpegenstowme npouenypbl OLEHUBAHUS 3HAHWUNA, yMme-
HWI, HaBbIKOB U (UNN) OMNblTa AEATENBHOCTM.

OM BxogsT B coctaB paboyen nporpammbl gucumnnuvHel (Mogynsd) B Buge npunoxe-
HUA.

OueHo4Hble maTepumansl hopmupytotes B cootBetctBum ¢ I BI'YUT «[NonoxeHne o6
OLEHOYHbIX MaTepunanax».



OUEHO4YHbLIE MATEPUAIbI
OnA NPOMEXYTOYHOWU ATTECTALUMU

Nno AnCUMNIINHE

DOU3UKA



1. MepevyeHb KOMNETEHUUN C yKazaHMeM 3TanoB nx popmmpoBaHus

Kon
Ne dopmMynupoBKa Koa n HaumeHoBaHue nHgukaTtopa
n/n | Komne- KOMMeTeHuUn OOCTUXKEeHUA KoMneTeHUun
TeHUUN
1 YK-1 CnocobeH ocyuwectBnaTe nouck, | MO1yks - AHanMaupyeT NOCTaBEHHYK 3ajadvy U
KPUTUYECKUIA aHamnmM3 U CUHTE3 WUH- | OCYLLECTBNSAET MOUCK Heobxooumon MHGopMaumm
dopmauunm, NPUMEHATb CUCTEMHbLIN | NS ee peLleHus
nogxon Ana peweHus noctasneH- | WA2yk.1 — PeluaeT noctaBneHHble 3agadn, MUCMosb-
HbIX 3aga4 3ysi CMCTEMHbI MOAX0L4, Ha OCHOBE KPUTUYECKOrO
aHanusa u cuHTesa uHdopMaumMm 1M OoLeHuBaeT Mo-
CneacTBusA BO3MOXHbIX peLLIeHUn
2 Orl1K-1 CnocobeH aHanuaupoBaTb 3agauv | UW-1onks — AHanuampyeT 3agauu, Bbigenset 6aso-
npoceccuoHansHON AeATEeNbHOCTU | Bble COCTaBnsOLLME YNIPaBEHUS B TEXHUYECKUX CU-
Ha OCHOBE MOSIOXKEHUIN, 3aKOHOB WU | CTeEMax.
MEeTOLOB B 06nacTut eCTeCTBEHHbIX | N-2onk.1 — PaccmaTtpuBaeT BO3MOXHbIE BapuaHTbl
HayK 1 MaTeMaTuKu pelleHus 3adayun ynpaBrneHus B TEXHUYECKNX CUCTe-
Max, oLleHMBasi X JOCTOMHCTBA U HeJoCTaTKn
3 OlK-2 | CnocobeH hopmynuposath 3agaum | NO-1onk.2 — PopmynupyeT 3agaym B obnactu ynpas-
npodeccnoHanbHON OEATENBHOCTN | NEHUS B TEXHUYECKUX CUCTEMAX
Ha ocHoBe 3HaHWi, npodunbHbIX | MO-20nk.2 — FPAMOTHO U apryMeHTUPOBaAHHO (POPMMU-
pasgenoB  MarteMaTU4ecKMx U | pyeT COOCTBEHHbIE CY)XOEHWUS U OLEHKM Ha OCHOBE
€CTEeCTBEHHO-HayYHbIX OUCUUMMUH | 3HAHWIA MO NPOUIbHBIM pasgenaM MmaTemMaTUYeCcKmX
(mogynen) N eCTECTBEHHO-HAYYHbIX QUCUUMIVH

Kog n HaumeHoBaHue WHAOUKaTopa
AOCTUXEeHNA KoMmneTeHUunn

Pe3ynbTatbl 00y4YeHus (nokasaTenu oueHUBaHUSA)

WO1yk1 - AHanuMampyeT nocTaBreH-
HYK 3afady M OCYyLIEeCTBNSAET MOWUCK
HeobxoaMMon MHgopmauun ansa ee
peLieHus

MO2yx.s — Pewaet nocrtaBneHHble
3aga4u, Mcnosnb3ysi CUCTEMHbIA Noa-
X04, Ha OCHOBE KPUTUYECKOro aHa-
nn3a n cMHTe3a MHdopMauumn n oue-
HMBaeT MOCNeacTBUS  BO3MOXXHbIX
peLleHnin

3HaeT: Bo3MoOXHble BapuaHTbl peLleHus 3agadvu, oueHuBasi Ux Oo-
CTOMHCTBA W HEJOCTaTKN

YMeeT: HaxoguTb M KpUTUYECKN aHanuanpoBaTb MHAOPMaUUIo, He-
obxoaMmyto Ansa pelleHns NoCTaBNeHHOW 3agayn

BrnapgeeT: YMeHMeM rpamMoTHO, JIOTMYHO M apryMeHTUPOBaHHO ¢hop-
MYJIMPOBaTh COGCTBEHHbIE CYXKOEHUS U OLIEHKM.

UO-1onkt1 — AHanuanpyeT 3agauum,
BbloensieT 0asoBble cocTaBnsoLLne
yrNpaBneHns B TEXHWYECKMX CUCTe-
Max.

WO-20nkq — PaccmartpuBaetr BO3-
MOXHbl€ BapuaHTbl peLleHns 3agayn
yNpaBreHnss B TEXHUYECKUX CuUcTe-
Max, OLeHMBasi UX [OOCTOMHCTBA W
HeOoCTaTKu

3HaeT: TeopeTnyeckne OCHOBbI M MPUKIAOHOE 3HA4YeHne DU3UKU.
MeToOuku pacyeTa W NPOEKTMPOBaHWSA OeTanei u y3noB obluero
Ha3Ha4YeHus;

Ymeer: an/IMeH‘ilTb (bI/I3VIKO-MaTeMaTI/I‘-IeCKMe MeToabl ANnA peLlleHnda
3agay B obrnactu aBTOMaTM3aumyM TEXHOJOTMYECKMX npoueccos "
npon3BoAcCTB,

Brnageet: Metogamu pacyeToB Ha OCHOBE 3HaHuM mamkn. OcHoBa-
MW NMPOEKTUPOBAHNA TEXHOITOrM4YeCKnx npoueccos

UO-1onk2 — PopmynupyeTt 3agaum B
obracTtu ynpaBneHus B TEXHUYECKNX
cuctemax

WO-20nk2 — MpaMOTHO 1 aprymeHTu-
poBaHHO dopMupyeT COOCTBEHHbIE
CYXXOEHMS M OLEHKM Ha OCHOBE 3Ha-
HUI N0 NPOdUIbHLIM pa3genamMm ma-
TEMaTUYECKNX " €CTEeCTBEHHO-
HayYHbIX ANCUMMIVH

3HaeT: OCHOBHble 3aKOHbl (OU3WKKU, CBSI3aHHblIE C NPOdECCUOHarb-
HOW AeATENbHOCTbLIO

YmeeT: [NpuMeHaTb huandeckne 3akoHbl NPU NPOEKTUPOBAHUN TeX-
HOMOrM4YeCKUX NPOLEeCCoB

Brnageet: HaBblkamy pelleHWss eCcTeCTBEHHOHay4YHbIX Mpobnem wu
NpUMEHeHUs ans aToro COOTBETCTBYIOLLEr0O dusuko-
MaTemMaTn4eckoro annapaTta




2 MacnopT oLeHOYHbIX MaTepuanoB No AUCUUNIINHEe

WHpeke OueHOYHbIE cpeacTBa
KOHTPOMN- TexHonorus/npoueaypa
Ne | Pasgenbl gncuunnu- pyemon NeNe OLEHMBaHNS (CTIOCOB
n/n Hbl KOMMeTeH- HauMeHoBaHue 3a _3H_I/II7I KOHTPOS!)
umm (nnm A P
ee vyactn)
KoHTponbHble Bonpo-
Cg;' ﬁgi';yg;ﬁg%gzzm 1-10 3awwmTa nabopaTopHOM
/ npakTnyeckon paboTbl
paboTam
® Or1K-1
1 N3nYeCKMe OCHOBBI OMNK-2 3agaun 36 — 56
MeXaHUKN VK-1 BnaHoyHoe unu
- TecTbl (TecTOBbIE 3a- 104 — 114
aHms) - KOMMbIOTEPHOE
A TECTUpOBaHue
Bonpocei k 3auety 154 - 173 CobecenoBaHue
/ 3K3ameHy
KoHTponbHble Bonpo-
Cbl K TEKYLLMM OMNpo-
cam no ﬂayg:)paTOpFl)-lblM =17 3awwmra naboparopHoli
" onA paboTam / npakTu4eckon paboThbl
onekynspHas - _
2 (butauka Qrik-2 Sene 2o BnaHo4yHoe unu
TepMoAnHammka YK-1 TecTbl (TecToBble 3a-
aHms) 115-126 KOMMbIOTEPHOE
A TECTUpOBaHWe
Bon/pocu K 3auety 174 - 190 CobecenoBaHue
9K3aMeHy
KoHTponbHbIe Bonpo-
C;;' ﬁcj?‘gggmggnz:m 18 -23 3awmTa nabopaTopHom
paTtop / npakTnyeckon paboTbl
paboTam
3 Or1K-1
3 nekTpocTaTuka OMNK-2 3agaum 71-84
[MOCTOSIHHBIN TOK BnaHo4yHoe unu
YK-1 TecTbl (TecToBbIE 3a- 127 13
anms)) 7-134 KOMMbIOTEPHOE
A TecTupoBaHue
Bonpoce! k 3a4ety 191 - 204 CobecepnoBaHue
/ 3K3ameHy
KoHTponbHbIe Bonpo-
cgf;' ||1<oT i';yes”ég%?)ﬂi}m 24-27 | 3awwra naGopaTopHoil
paboTtam / npakTn4eckomn paboThbl
Orl1K-1 3agaun 85— 91
4 OnekTpoMarHeTuam. OrK-2 BNanouHoe nnn
YK-1 TecTbl (TecTOBbIE 3a- 135 — 142
aHms) - KOMMbIOTEPHOE
A TECTUpOBaHue
Bon/pocu K 3aueTy 205 -214 CobecenoBaHue
3K3aMeHy
KoHTpoOnbHbIE BONPO-
o omnbea | 2835 | Sauma reccparopor
BonHoBasi u onkA paboTam / npakTu4eckon paboThbl
5 KBaHTOBAadA ONTUKA, OMK-2 3apaun 92 -103
ANeMeHTbI (le3V|KV| VK-1 T BnaHo4HOEe unun
TBepaoro Tena ecTbl (TeCTOBbIE 38- | 143 _ 453 KOMMbIOTEPHOE
Ranusi) TeCTUpoBaHue
Bonpocei k 3auety 215 - 248 CobecenoBaHue
/ 3K3ameHy




3. OueHoYHble MaTepuanbl ANA NPOMEXYTOYHOM aTTecTaumm

TunoBble KOHTPONbHbIE 3a4aHWA WU UHble MaTepuanbl, Heobxoaumble ANA
OLEeHKU 3HAaHWW, YMEHUW, HaBbIKOB M (UNN) OMNbiTa AEATENIbHOCTU, XapaKTepusyroLwmx
3Tanbl POpPMMPOBaHUA KOMMETEHLMA B npouecce OoCBOeHUA obpa3oBaTenbHOW AuUC-
LMNIUHBI.

3.1. KOHTponbHbIe BONPOCHI K TEKYLMM OnpocaM Ha nnabopatopHbIX paboTax
3.1.1 Wughp u HaumeHoBaHuUe KomnemeHyuu

YK-1 CrnocobeH ocywecmensamb MoUCK, KpUmu4yeckul aHasu3 u cuHmes uHgopma-
uuu, npuMeHsimb cucmemHbIl Modxo0 05151 peweHusi rnocmaesieHHbIX 3aday

Orl1K-1 CrniocobeH aHanuiauposamb 3ada4qu rpogheccuoHanbHoU OesimesibHoCmu Ha
OCHOBE€ r10/10)KeHUU, 3aKOHO8 U Memo008 8 obriacmu ecmecmeeHHbIX HayK U MamemMamuKku

Orl1K-2 CrniocobeH ¢bopmynuposamb 3adadyu rpogheccuoHanbHoU OesmeribHoCmu Ha
OCHOB€e 3HaHUU, nNPoghusibHbIX pPa3desioe MamemMamu4yeckux U ecmecmeeHHO-HayYHbIx Ouc-
uunnuH (modyned)

Homep
dopmynupoBka Bornpoca
Bornpoca

1. YUTto Takoe NnoTHOCTb U yaernbHbIM Bec? B kakux eamHuLax oHu namepsioTcsa B cucteme CA?

2. YTo Takoe MOMeHT nHepumn? OT Yero 3aBUCUT MOMEHT MHepuun Tena?

3. Kaknm gormkeH ObiTb NPUCOEOUHEHHBI MOMEHT MHEpUUK, YTobbl B paboTe nonydanncb yaoene-
TBOpUTENbHbIE pe3ynbTaThbl?

4, YT0 Ha3bIBaeTCs Npeaernom ynpyroctv u Nnpeaeriom NnpoyYHocTn?

5. Kak MO>xxHO oxapakTepusoBaTtb huanyecknii cmbicnn Mogynsi KOHra?

6. Kakov yaap HasblBaeTcs ynpyrum m Heynpyrum?

7. Kak ccopmynvpoBaTb U BbIBECTU 3aKOH COXPaHEHUSI MEXaHWYeCKOW SHeprum npu ckaTblBaHWUU
Ju1cKa C HaKNOHHOW NIIOCKOCTU?

8. Kakne cunbl Ha3biBaKTCH KOHCEPBATMBHBIMU 1 ANCCUNATUBHBLIMU?

9. B yem 3aknyaeTca OCHOBHOW 3aKOH AMHAMUWKU BpaLLlaTeNbHOro ABMKeHna?

10. Kak cocTtaBute andpepeHumnanbHoe ypaBHeHME Marnbix konebaHuin usnydeckoro MasiTHUKa u
BbIBECTM dhopMyny Ans nepuoga konedaHumn?

11. Kakne dumaunyeckme npoueccbl OTHOCATCH K ABNEHNSIM NepeHoca?

12. YTto nokasbiBaeT KOIPPULNEHT NMMHENHOIO paclUMpeHnsa?

13. YT0 Takoe yaenbHasi TEMNOEMKOCTb BellecTBa? B kakmx eguHuLax oHa namepsietcsa?

14. Kakol npouecc HasbiBaloT agMabdaTHbIM?

15. Kak BbiBoguTCs ypaBHeHue lMyaccoHa?

16. B yem 3akntovaeTcs MONEKyNAPHO-KUHETUYECKUI MEXaHM3M BS3KOCTM rasa?

17. YT0 Takoe apdhEKTUBHBIVN AMamMeTp MOMEKYIbl U cpedHsia onuHa ceobogHoro npobera Monekynsl?

18. Cxema MOCTMKa YUTCTOHA U BbIBOA pacyeTHON hopMyribl.

19. KakoBbl yCrnoBusi CyLLLeCTBOBaHMS MOCTOAHHOIO SMNEKTPUYECKOro ToKa ?

20. Moyemy Anst nogaepXKaHus MOCTOAHHOW Pa3HOCTU MOTEHLMAN0B HEOOXOAMMbI CUSbl HE 9MEKTPO-
CTaTUYECKOro NPOUCXOXKAEHNS ?

21. B yem 3akntovaeTcs CyLHOCTb METOAA KOMMNEHcaUMmn? B Yem COCTOUT ero NpeMmyLLecTBo?

22. C nomoLLbio NpyHUUNa Cyneprnosvnumm paccumTanTe HanpsbkeHHOCTb NOSs AUMONS B TEX TOYKaXx,
KOTOpbIE Nexart Ha NMMHUKU, NepNeHAMKYNAPHON Ocy AMNonsi.

23. HauepTtute cxemy moctnka CoTTu, BbIBEAUTE YCITOBUS €r0 PABHOBECKS U YKaXKMTE ONTMMAaribHble
YCIOBMS U3MEPEHWS.

24. PacckaxuTte 0 noBegeHnn pamMkun ¢ TOKOM B MOCTOAHHOM MarHMTHOM Mofe.

25. TeopeTnyeckoe obocHoBaHue | u Il 3akoHoB Knpxroda

26. PaccumTtante ¢ nomoLubio 3akoHa buo — CaBapa - Jlannaca mMarHMTHYH MHAYKUMIO B LIEHTPE Kpy-
roOBOrO TOKa.

27. CdhopmynupyiiTe n 3anuimMTe 3aKOH MOJTHOMO ToKa. PaccumMtanTe MarHUTHY UHOYKUMIO NONsi Co-
neHoupga.




28. B yém 3aknioyaeTcsa sBNeHUe NosIHOro oTpaxkeHus ceeta? Kak oHo mcnonb3yeTtcst Ans odbsicHe-
HWUS1 NpyHUMNa paboTkbl pedpakTomeTpa?

29. OO6bAcHWUTL 06pa3oBaHMe MHTepdEPEHLMOHHBIX Korey, HbloToHa. Yemy paBHbl pagnycbl TEMHbIX
1 CBETIIbIX KOJeL B OTPaXEHHOM M NPOXoasilem cBeTe?

30. B yém 3akntovaeTtcs sBneHve gudpakumm ceeta? KakoBbl ycrioBus, Npu KOTOPbIX OHO Habnwaa-
etca?

31. PacckasaTb 00 anekTpomMarHMTHOM Npupoae ceeTa. YTo Takoe eCTECTBEHHbIN U NOSNAPU30BaAHHbIN
ceet?

32. CdpopmynmpoBaTtb 1 06bSICHUTL 3aKOHbI BHELLHEro hoToadpdekTa.

33. [aTb onpegeneHnsi BaneHTHOM 30He, 30HE MPOBOAUMOCTM, 3anpeLléHHon 3oHe. Kak 3anonHeHa
BasfieHTHas 30Ha B NONYMNPOBOAHMKAX, U30NATOpax, MeTannax?

34. PacckasaTb 0 BNnSHUM TemnepaTypbl Ha NPOBOAUMOCTbL METansmoB U NonynpoBOAHMKOB. KakoBbl
3aKOHOMEPHOCTU 3TOr0 BNMAHUA?

35. Kak obbscHsaeTcs npoucxoxageHune anbga-, 6eTta-, raMma-usnyvyeHnin?

3.2 3apaum AnA caMoCToATESNIbHbIX PabOT Ha NPaKTUYECKUX 3aHATUAX
3.2.1 Wughp u HaumeHo8aHuUe KoMnemeHyuu

YK-1 CrniocobeH ocywecmernisamb rMoucK, Kpumudeckul aHasiu3 u cuHme3s uHgopma-
uuu, NPUMeHsImb cucmemMHbIl nodxo0 05151 peweHusi nocmaesieHHbIX 3aday

Orl1K-1 CrniocobeH aHanusupogame 3adayu rpogeccuoHanbHoU dOesmeribHocmu Ha
OCHOBE€ I10/10)KeHUU, 3aKOHO8 U Memod0o8 8 obriacmu ecCmecmeeHHbIX HayK U MamemMamuku

Orl1K-2 CriocobeH ¢bopmyrnuposams 3adadqyu rpogheccuoHasribHou OesmesibHOCMuU Ha
OCHOB8e 3HaHUU, npoghusibHbIX pa3desioe MamemMamu4yeckux U ecmecmeeHHO-HayYHbIX Ouc-
yunnuH (modyrnedu)

Homep dopmynmpoBka 3agaym
3agayv
Dur3myeckne OCHOBbI MEXAHUKN
36. KameHb GpoLueH ropu3oHTanbHO ¢ HavanbHom ckopocTbio 10 M/c ¢ 6awwHm BeicoTon 20 m. Kakoe
BpeMS kameHb OyneT B ABWXKeHUN? Ha kakoM pacCTOsiHMM OT OCHOBaHUSA GallHW OH ynagéT Ha
3emno?
37. Bpatapb BbIOM Msid OT BOPOT nog yriom 45° k ropnsoHTy. Bpemsi nonéra msya oo npusemneHms

cocTtaBuno 5 c. Kakylo ckopocTb cooOLM MsUy BpaTapb Npu yaape, U Ha Kakylo MakCuMaribHYyHo
BbICOTY NOAHANCA MSAY?

38. KameHb OpolleH ropu3oHTanbHO C HavanbHOW ckopocThbio 15 m/c. Yepes kakoe Bpemsi nocrne
Opocka HanpaBneHne CKOpoCTM KaMHSA ByadeT cocTtaBnAaATb 45° ¢ HanpaBneHMem ropusoHTa. Yemy
OyJeT paBHa B 9TOT MOMEHT CKOPOCTb KaMHs?

39. LWanba B pesynbtate yaapa npuobpena ckopocTtb 30 m/c. [iBurasce NpsiMONIMHEAHO paBHO3a-
Me[JIeHHO, OHa OCTaHoBMIlach Yepes 6 ¢. KakoBo yckopeHue wanbbl, U1 Ha KakoM pacCTOAHUN OT
MecTa ygapa OHa OCTaHoBuach?

40. BapabaH cTMpanbHOM MallMHblI paBHOMEPHO 3amenniancst oT ckopoctn 800 o6/MMH OO MOMHOM
octaHoBKkM 48 c¢. CkonbKko BpeMmeHn notpebyetcsa 6apabaHy o5 OCTaHOBKM OT HadarnbHOW CKOPO-
cT1 600 06/MUH. KakoBO Npu 9TOM yrnoBoe yckopeHue?

41. lMocne BLIKMYEHUA NUTaHWs nonactu BeHTunaTopa cosepwmnnmn 1200 nonHeIx o6opoTtos 3a 20c.
Cuutas gBmXeHue paBHO3aMeOSIeHHbIM, YKaXWUTe HayanbHY YrroByl0 CKOPOCTb fonacTen BeH-
TUIATOPA N BENIUYMHY YCKOPEHUS.

42. CvrHanbHoOW pakeToW BbICTPenuBalT nof yrnom B 45° k ropmsoHTy. Paketa BChbIXMBaeT B
HavBbICLLEN Tovke cBoein TpaekTopun. Ecnu Bpemsa ropeHus 3anana pakeTol 8 ¢, TO KakoBsa
HavyanbHas CKOPOCTb pakeTbl? Ha Kakoin BbICOTE BCMbIXHET pakeTa?

43. Mo HakmnoHHOW MIoCcKoCTW, cocTaBnsaowen 60° ¢ HanpaBneHNeM ropu3oHTa, CKOMb3UT BpPyCcoK C
yckopeHuem 0,2 M/c?. YeMy paBeH KO3 PULMEHT TPEHMS CKOMNMbXeHUA? [Jo Kakon CKOpocTu pas-
rOHUTCA BPYCOK 3a 3 C OBWKEHUSI U3 COCTOSIHUS MOKOS, U Kakoe Mpu 9TOM OH MPOMAET paccTos-
Hne?

44, Yemy paBeH MOMEHT MHEpPLMM Bana, KOTOPbIN packpy4ymBaeTcs CyMMapHbLIM MOMEHTOM cunbl B 20
H-m go ckopoctn 600 06/mMuH 3a 90 cekyHO? 3a kakoe Bpems Ban OCTAHOBUTCS MOCHE BbIKITOYe-
HWS1 pacKpy4dMBaloLLEero MOMEHTa, ecnm MOMEHT CUIT TPEHWS CYMTaTb MOCTOSIHHBIM W paBHbIM 5
H-m?




45.

Ha 6nok HamoTaHa BepéBKa, C KOTOPOW CBELLMBAETCA rpgs maccon 3 kr. [lo mepe Toro, Kak oTma-
TbiBaeTCs BepéBKa, rpy3 npuobpeTtaeT yckopeHne 5 m/c”. YeMy paBeH MOMEHT MHepumn bnoka,
ecnv ero pagnyc 5 cm? HackonbKko BO3pacTET yrnoBas CKOPOCTb 6roka 3a 2 ¢ Takoro OBMXXEHUS?
MomeHTOM cun TpeHns B ocx Broka npeHebpeyb.

46.

MpyXMHHBIE BeCbl NPUKPensieHbl K NOTOMKy nudta. Kakon BeC OHM MOKaXyT, €Cnu nonbITaTbCA
B3BECUTb rPy3 Maccoi 3 Kr B Criyyae, Koraa nudT JBUKETCS BBEPX C yCKOPeHUeM 3 M/c Unv BHU3
C yCKOpeHnem 5 M/c?? Kakoit OyaeTt npy 3TOM AfMHA NMPYXWHbI, €CN €€ XXECTKOCTb COCTaBnseT
1000 H/m, a gnnHa B HEPACTAHYTOM COCTOSHUN 5 cM?

47.

K noTtonky BaroHa MeTpo NOABELLUEH MANeHbKUIN rPy3nK Ha HUTWU. Ha Kakon yron OTKNOHUTCHA HUTb
OT BEPTUKANbHOrO HanpaBfeHus Mpu YyCKOpeHUn BaroHa 3 M/c?? OnuwmTe Xapaktep AOBWXeHUs
rpy3uka, nocne Toro, Kak BaroH HabepéT ckopocTb?

48.

Lanba nexut Ha NoBepXHOCTU NnaTtdopmbl Ha paccTosiHMM 1 M OT ocu BpalleHus. Lanba Haum-
HaeT cockanb3blBaTb, korga yrrnosasi ckopocTb nnatdopmbl gocturaet 30 o6/muH. Yemy paBeH
KO3(bPULMEHT TpeHus wanbbl 0 NoBeEpPXHOCTL NnatdopMel? Ha kakoe paccTtosiHne Jo ocu nnar-
dopmbl criegyeT noMecTuTb Wwanby, YToObl OHA He cockarb3abiBana BMfOTb 4O CKOPOCTU Bpalle-
Hust 60 06/MnH?

49.

Llenoyka nexuT Ha NoBepxHOCTM CToMNa Tak, YTo eé YacTb CBellMBaeTcs co cTtona. KakoB Koad-
ULIMEHT TPEHUS LIENOYKM O CTOI, €CNM OHa HauMHaeT cockanb3biBaTb, KOrga AnuHa cBelluBato-
LLIeiics YacTu CoCTaBMnsAeT TpeTb OT obLlel ANVHbI LIenoYvkn?

50.

B HenoaBwxXHbIN OMNbApOHbIV AP Bpe3aeTcsa Opyron Takowm xe. B pesynbTaTte ynpyroro yaapa
Lapbl NOKaTUIIMCh CO ckopocTamu 3 M/c n 4 m/c. Yemy paBHa HavanbHasi CKOPOCTb Luapa?

51.

MepBasa yacTuua mcneiTana noboBoe ynpyroe CTOSIKHOBEHME CO BTOPOWM MOKOsILWENcs Ao yaapa
yactuuen. KakoBo COOTHOLLEHME MacC YacTul, ecnv nocne ygapa OHW pasfneTenucb B NpOTUBO-
NOJNTIOXHbIX HanpaelieHNAX C OgMHakoBbIMU MO BeJ1M4YNHEe CKOpOCTFlMI/I?

52.

Jlogka onuHOM 2 M NOKOMTCA Ha NOBEPXHOCTU 03epa. Ha kopme 1 Ha HOCY NOAKN PacrnonOXuICh
pbibonosel maccammn 50 kr m 80 kr, macca nogkm 120 kr. Pbi6onoBbl MeHATCA MecTamu.
HackonbKo Npy 9TOM CMECTUTCS Noaka?

53.

JIbbKHVK nmeeT B KoHLe cnycka ckopocTb 10 m/c n octaHaenusaeTcsa Yepe3 15 M nocne okoH4a-
HUA cnycka. Yemy paBeH KO3(PULIMEHT TPEHUS CKOSNBbXEHNSA?

54.

Mynst maccown 10 rpamm nmeeT ckopocTb 500 M/c 1 nonagaeT B NOAOPOLLEHHBIN Gpycok maccon 5
kr. Kakoe KonmyecTBo TenoThl BIAeNUTCcs B BpycKe, ecnv nyns 3acTpsHeT B HEM?

55.

OXO0THVK coBepLUaeT ABa BbICTpPena 13 pyXbsl C ABMXYLLENCHA NOAKU MO HanpaBneHuo eé ABuxe-
HWs1, B pesyrbTaTte Yero fnogka octaHoBunacbk. C Kakon CKOPOCTbIO ABUranachk fogka, ecnm macca
OXOTHMKa ¢ nogkon 200 kr, macca 3apsiga 20 rpamMm, a CKOpPOCTb BblfieTa Apobu 1 MOPOXOBbLIX ra-
308 500 m/c?

56.

CHapsig maccon 100 kr BnetaeT co ckopocTbio 400 m/c nog yrrom 60° k ropusoHTy B nnatdopmy
¢ neckom obuwen maccon 10 T. OnpenennTb CKOPOCTb NnaTgopmbl, €cnv OHa ABuranacb 4o no-
nagaHnsa HaBcTpevy cHapsigy CO CKOPOCTbo 36 kM/u.

MonekynspHas pumsunka n TepMogmHamMumka

57.

B npouecce HarpeBa ugeansHoro rasa go Temnepatypbl B ABa pa3a Gonblue HayanbHOW, TpeTb
rasa nokvHyrna cocyd. Bo ckonbko pas n3mMeHunock gaeneHve rasa B cocyae?

58.

a3 ckmmatoT Jo ob6béma B TpU pasa MeHbLUe HayarnbHOro, Npy 3TOM YeTBepTb BCEX MONEKYN Mo-
KMHyna cxvmmaembli 06bém. Ecnv TemnepaTtypa nogaepxuBaeTcs MOCTOSAHHOW, TOraa kak usme-
HWNocb JaBneHue rasa?

59.

HeunameHHoe KOnM4ecTBO ra3a cxumatot 4o 06bEma B 4 pas3a MeHbLle Ha4allbHOro. Kak npn 3TOM
M3MEHUIIOCb AaBlieHne, eciinm TeMmnepartypa rasa noBbiCUiacb B ABa pasa?

60.

a3 paspexaloT, 4oBoAs ero 06bEM [0 BenUYUHBLI B TpU pasa Gornblue HavanbHoW. Mpu aTom
[JaBreHve NoHwKaeTcs B ABa pasa. YTo npoucxoamT ¢ TemnepaTypoii rasa?

61.

B npouecce pasorpeBa rasa o temnepartypbl B iBa pa3a Bbllle HavanbHoON, 4YeTBepTb MOJIEKyI
NOoKMOaKT cocya. Kak Npn 3TOM N3MEHAETCAH naBnexHue?

62.

Mpy HanoNMHEeHUM BO3AYLUHOMO Luapuka KOHLEHTpauMs Monekyn Bo3gyxa B HEM BO3pocrna B ABa
pasa, a TemnepaTtypa noAHsinacb B nontopa pasa. Bo ckonbko pa3 gaBneHve BHYTPW Luapuka
Oonblle atmocdepHoro?

63.

a3 ckumatoT o o6béMa B nonTopa pasa MeHblle HayanbHOro, Mpu 3TOM TemnepaTtypa rasa
BO3pocCna B Tp1 pasa. Kak npy 3ToM M3MEHWUNOCh AaBneHve rasa?

64.

B cocyne umnmHagpuyeckon popmbl ¢ nnoLaabto ocHoBaHusa 300 cM® HaxoguTes 14 rpamm asoTa,
coxartoro noplwHeM maccon 20 kr. Kakyto paboTy coBepLumT ras npu HarpesaHum ero oT 15°C go
315°C. Hackonbko nogHumeTcs npu 3ToM noplueHs? [laBneHne Hag nopLuHemM aTtMocgepHoe.

65.

CKomnbKO KMCNOpoAa HaxXo4MTCs NoA NOPLUHEM B LMNMHOPUYECKOM COCyae, ECNU NPU HarpeBaHuu
ero ot 300 K go 600 K npu nocTOAHHOM AaBneHuMn Ha noplueHb, ra3 npou3sén paboTy, paBHyto
450 Ox?




66.

16 rpamm kucnopopga, Haxoguswmxcsa npu Temnepatype 370 K, nogBeprnv agmabatnyeckomy
pacLUMpeHVIO, B XOA4€E KOTOPOro AaBfieHne rasa noHmaunock B 4 pasa. Onpegenntb TemnepaTypy
KMCNOpPOAa B KOHLIE pacLUMpPEHNS.

67.

OnpenennTb KONMYECTBO TENMNoThl, NoaBeaéHHoe Kk 10 N a3oTa Npu N30XOPHOM HarpeBaHun, ecnu
ero gasnenHune Bo3spocrno Ha 100 kla.

68.

Pabota 20 monb 0QHOATOMHOIO MaeanbHOro rasa npu nsobapHom HarpesaHum Ha 300 K cocTta-
Buna 50 k[x. Hackonbko M3aMeHunach ero BHYTPEHHSISI SHEPrnst U Kakoe KONMMYECTBO TEMMOThI
ObIN10 NOABEAEHO K rasy?

69.

B 3akpbiToM cocyae HaxoauTcest cMmeckb 14 rpamm asota v 44 rpamm yrrekucrioro rasa. Yemy pas-
Ha yOblfib BHYTPEHHEN 3HEpPrnum cmecu, ecnm eé oxnagunu Ha 30 K?

70.

KakoBo aBneHue napa Maccoi 3 kr B cocyae o6bémom 3 M° npu Temnepatype 500 K?

Onektpoctatvka. MoCTOsIHHbIN TOK

71.

HanTtn maccy nbinvHkW, KoTopas 3asrcna mexgy obknagkamy KoHgeHcaTopa, eCnv U3BECTHO, YTO
paccTosiHue mexay obknagkamu 1 cMm, pasHocTb noTeHumanoB mexay Humm 200 B, a 3apsg nbl-
NHKM 5 HKn.

72.

[MpOTOH pasroHsieTcsl pa3HOCTbLI noTeHumanoB 1 kKB oT HyneBon HadanbHOW ckopocTu. Hantu
paccTosiHue, NponaeHHoe NPOTOHOM BO BPEMS pasroHa, eCcnu cumTaTb pasroHsioLLee none ogHo-
pPOOHbIM.

73.

[lBa meTannuyecknx ognHaKoBO 3apsAXEeHHbIX LWapuKka Maccon 50 r Kaxablil HaXOAATCA Ha TakoM
paccToAaHM Opyr OT Apyra, 4YTO cuia UX 3NEeKTPOCTaTU4YEeCKOro oTTtallkmeaHua B 108 pas3 oonblue
Cunbl rpaBUTaUMOHHOIO NPUTAXEHUA. KakoB 3apdaq LLIapVIKOB?

74.

OnpepenuTb BEMUYMHY SM1EKTPOCTAaTUYECKOrO MOTEHLMaNna B LEHTPE KOMbLa, paBHOMEPHO 3apsi-
KEHHOTO C NMUHENHOM NNOTHOCTbI0 107° Kn/m.

75.

B OoByx BeplMHax paBHOCTOPOHHErO TPEYrofibHMKa co CTopoHon 50 cM pacnonoXeHbl O4MHaKo-
Bbl€ MO BENIMYMHE, HO NPOTMBOMOJIOXKHBIE MO 3HAKy 3apsAbl. Hanps)KEHHOCTb anekTpocTaTnYecKo-
ro nons B TpeTben BepwmHe coctasnset 50 B/m. Yemy paBHa BenvynHa 3apsgoB?

76.

[Ba meTannuuyecknx wapa anekrpoémkocTtbio 5 N® n 15 n® HecyT 3apagbl 50 HKn u 30 HKN cooT-
BeTCTBeHHO. Kakune 3apsbl OKaXKyTCs Ha Liapax, eCnn X NPpUBECTU B CONPUKOCHOBEHNE?

77.

MwmetoTca aBa koHOeHcaTopa anekTpoémkocTbio 50 HO 1 100 HO kaxabii. B nepBom crnyyae KoH-
JeHcaTtopbl coeguHeHbl B Batapeto napannenbHo, a BO BTOPOM — nocriegoBaTtensHo. B obonx
cnyyasx 3apsag Ha 6atapesx ognHakoB. Bo ckonbko pas oTnvyaeTcs 3anacéHHasi aHeprus B nep-
BOM Cly4ae no CpaBHEHWUIO CO BTOPbIM.

78.

Ha ckonbko OOuHaKoBbLIX KYCKOB Ha[o pa3pes3aTb NPOBOJSIOKY anekTpoconpotueneHvem 81 Om,
YTOObI MpU NapanensHOM COeAMHEHNM 3TUX KYCKOB MOSTyYMBLLIEECS COMPOTUBIIEHWE CTaro paB-
HbiM 1 OM?

79.

Cwuna ToKa 4epe3 NpoBOAHMK paBHOMEPHO HapacTtana oT 2 A go 5 A 3a 7 c. Onpegenutb npo-
LWefLWwni Npy 3TOM Yepes NPOBOAHUK 3apsia.

80.

Yemy paBHa cpefHsia CKOPOCTb YMOPSAOYEHHOTO OBWKEHWUS] 3NIEKTPOHOB B MPOBOOHWKE, €CIM
KOHLEHTpaums Hocutenen 3apsga B HEM CoCTaBnsieT 2,5-1022 CM'3, cuna Toka 2 A, nnowjaab no-
nepeYyHoro ceveHms nposogHuka 10 MMZ.

81.

[Ba opgunHakoBbix akkymynatopa 34C 15 B n BHyTpeHHuMM conpoTmeneHvem 10 Om coeamHunm
napannenbHO M MOAKIMIOYUIN KO BHELIHeW Harpyske conpoTtuereHnem 25 Om. Kakas cuna Toka
TEYET Yepe3 Kaxabl akkyMynsTop W Harpysky, kKakas MOLHOCTb MpuM 3TOM BblAENseTcs Ha
Harpyske?

82.

[Ba oagmHakoBbix akkymynatopa SOC 15 B u BHyTpeHHUM conpoTtusneHnem 10 Om coeamHunu
nocnegosaTenbHO U NOAKMYNY KO BHELLHeWN Harpy3ke conpoTtueneHmem 25 Om. Kakas cuna To-
Ka TEYET Yepes Kaxabl akKyMynaTop M Harpysky, Kakasg MOLHOCTb Mpu 3TOM BbldensieTca Ha
Harpy3ske?

83.

K ncrouHuky nutaHua ¢ 304C 25 B 1 BHyTpeHHUM conpoTuBneHnem 5 Om Noakmoyunu namny
HaKanmBaHus Takylo, YTO Bbldensemas Ha Hel MoLLHOCTb cocTasuna 20 BT. Yemy pasHo conpo-
TUBNEHWe namnbl?

84.

Tpw rpynnbl M3 ABYX MOCNEeAOBaTENbHO COEAMHEHHBLIX 3NIEMEHTOB MUTAHMS COedMHEHbI napan-
NenbHO M NOAKIOYEHbI KO BHELIHEW Harpy3ke 3 Om. Yemy paBHa cumna Toka BO BHELUHEN Lienu,
ecnv O[AC kaxgoro anemeHTa paBHa 1,5 B, a BHyTpeHHee conpoTtuenexume 0,5 Om?

SJ'IEKTpOMaFHeTVBM

85.

YacTtuua gsmxetca B MarHUTHOM nose ¢ uHaykumen 0,25 Tn no okpyxHoctu pagunycom 1 mm. Ka-
KOB MMMYIbC YacTuubl?

86.

OnNeKTpoH ABWXETCA MO cnupanu B OOHOPOAHOM MarHuMTHOM none ¢ mHaykumen 0,01 Tn. Cko-
pOCTb 3MEKTPOHa HamnpasfeHa nofd yrrinoM 45° K MMHUSAM MarHUTHOW MHAYKUUW U COCTaBnsieT 10°
m/c. Yemy paBeH pagnyc u war cnvpanu?




87.

HaiTu nHOyKLUMIO MarHMTHOrO MOMs Ha OCU KPYroBoro BuTka ¢ TokoM 5 A pagmnycom 10 cM B TOUKe,
OTCTOSILLIEN OT LUeHTpa B1TKa Ha 20 cMm.

88.

Kakon 3apsg npoTeyé€T yepes koHTyp conpoTtusneHnem 0,05 Om n nnowagaso 100 CM°, ecrnu ero
NMOBEPHYTb M3 MOJSIOXKEHUS NaparnmenbHOro B NOMOXEHNE NepneHanKynspHOe HanpaBlieHUIO Nn-
HUW MHAYKUMM OAHOPOSHOr0 MarHUTHOMO MO BESIMYNHON 107 Tn.

89.

Ha npamMonuHenHbii NpOBOAHMK C TOKOM 5 A anuHom 20 cM, pacrosioXXEHHbIV NepneHanKynapHoO
NNHUSIM MarHUTHOM MHAYKLUMMW, AeACcTBYET cuna Amnepa B 1 H. Yemy paBHa UHOYKLUUS MAarHUTHOrO
nons?

90.

BHyTpK KaTyLIKM MHOYKTUBHOCTM Npu cune Toka 3 A co3gaéTtcst marHuTHoe none uHaykumen 0,01
Tn. MNMpu atom yncno eé sutkos coctasnseT 1800, a nnowaab NonepeyHoro ceyeHms 5 oM. Kako-
Ba WHAOYKTMBHOCTb cofleHouaa?

91.

Yemy paBHa MHOYKTMBHOCTb ConeHomaa, ecnvm B HEM Bo3HukaeT OC camoumHaykumm B 5 B npu
paBHOMepPHOM nsmeHeHumn cuna Toka ot 0,1 Ago 1 As3a10c.

BonHoBasi 1 kBaHTOBas ONTUKA, ANIEMEHTbI (*)I/I3MKI/I TBEpAoro tena

92.

K konebatenbHomy L-C kOHTYypYy € uHaykTMBHOCTbIO 0,1 MIH 1 émkocTbio 15 Mk® noacoeanHeHa
aHTeHHa. Kakyto ANMHY 3NeKTPOMarHMTHOM BOMHbLI MOXET AeTEKTUPOBaTb aHTEHHA?

93.

ABneHne NOMHOro BHYTPEHHErO OTPaXKEHMS Ha rpaHuue pasgena OUaneKTpuk-Bo3gyx Habnopa-
eTcs npu yrne nagexHns 65°. Yemy paBHa CKOPOCTb CBETa B TAKOM ANINEKTPUKE?

94.

Jlyy cBeTa nagaet 13 Bo3gyxa Ha Crion AvanekTpuka. Yemy paBHa CKOPOCTb CBETa B OUINEKTPU-
Ke, ecnv npv yrne nagexus B 60° ny4 npenomMnsieTcd nog yrnowm B 45°?

95.

Jlyy cBeTa npoxoguT rpaHuly pasgena AByX cpef U3 onTUYEeCKU MeHee MIOTHOM B onTuyeckn 6o-
rnee NNoTHy cpefny. Yron nagexHus paseH 60°, a yron npenomneHuns 45°. MNokasaTtens npernom-
neHus nepson cpegbl 1,4 , YeMy paBeH NokasaTenb NpefoMIeEHNs BTOPOW cpefbl?

96.

Yenoek poctoM 1,75 M Haxoautcs Ha pacctoaHmMm 10 m oT cTtonba BbicoTon 5 M. Ha kakom pac-
CTOSIHMM OT cebsl OH JOMKEH FOPM3OHTANBHO MOMOXNUTL Ha 3eMIo NIoCKoe 3epkaro, YToObl yBu-
[eTb BEPXYLUKy cTonba?

97.

Jlyy nagaeT Ha nnockonapannenbHyro NIacTUHKY M3 cTekna nog yrrom 45°. MNMokasaTenb nNpenom-
neHus ctekna 1,6. KakoBa TonwmHa NnacTMHKK, €Cnn Nyd Npy BbIXOAE N3 HEE CMECTUTCS Ha 2 CM
OT nepBoHaYasibHOro Hal'lpaBJ'IeHI/IFl?

98.

Yron mexay rnaBHON ONTUYECKOM OCbIO NMonapu3aTopa M NNOCKOCTbIO Nonapu3aLmm NMMHENHO Mo-
NsipU30BaHHOIO CBETA, MajatoLlero Ha nonsdpusatop, coctaenseT 45°. Kakas oons WHTEHCUBHO-
CTW CBETa NPOHMKHET Yepes nonapusatop?

99.

Moa NpsiMbIM YrNoM K AUAPAKLUMOHHON peLETKE C MOCTOSAHHOM PeLéTKM 1 MKM nagaeT nyd MOHO-
XpOMaTuU4ecKkoro ceeta AnNnHomM BonHbl 475 HM. Nog Kakum yriom K pelétke 6yaeT Habnwogatbca
MaKCUMyM BTOPOro nopsaka?

100.

Moa NpsiMbIM Yrrom K AupakUMOHHON peLLéTKe C NOCTOSHHOW PELIETKM 2 MKM nNagaeT Nyd MOHO-
XpoOMaTU4eCKOro ceeTa AnMHOM BOMHbl 520 HM. CKonbko nopsakos AU PaKUMOHHBIX MaKCUMYMOB
Oynet HabnogaTbcAa B 3TOM crnyvae?

101.

Mop, NpsiMbIM YrioM K AMdpakLMOHHOM PeLLUETKE C MOCTOSAHHON pelwéTkn 1 MKM nagaet nyy 6eno-
Boro ceeta. Mog kakum yrnom 6yayT pacxoanTtbes nocne AMgpakLMOHHOW PELLETKN NUHUN Kpac-
HOro ceeTa AnVMHOMW BOSHbLI 650 HM 1 cnHero uBeTa AnNnHOW BomHbl 480 HM B MakCcMMyme nepBoro
nopsigka?

102.

Ha ToHkyto nnéHky ¢ nokasaTtenem npenomnervs 1,4 nagaet 6enbin ceeT nog yrnom 45°. MNpwu ka-
KOW HaMMeHbLUEWN TONLUMHE MMAEHKN OTPaXXEHHbIE Nyun OyayT OKpalleHbl B KPacHbIA LBET C Anv-
How BonHbl 700 HM?

103.

HopmanbHO Ha CTekNsiHHYH MMacTMHKY C nokasaTtenem npenomneHus 1,5 nagaet nydy 6enosoro
ceeTa. TonwwmHa nnactuHkn 400 HM. Kakve OnuHbI BOMH BMAMMOrO AvanasoHa B OTpPaKEHHOM
ny4yke MOXHO HabnwgaTb?

3.3 TecTbl (TecTOBbIE 3aA4aHUSA)

3.3.1 Wughp u HaumeHo8aHuUe KoMmnemeHyuu

CriocobeH ocyuwecmearnsimb MOUCK, KpumudyecKkul aHanu3 u cuHmes UHgopma-

uuu, NPUMEeHsIMb cUCMEeMHbIU 1odxo0d 0151 peweHusi nocmaersieHHbIX 3aday

Orl1K-1 CrniocobeH aHanusupogame 3ada4yu rpogeccuoHanbHoU OesmesibHocmu Ha

OCHOBE€ 0J10XKeHUU, 3aKOHO8 U Memodos 8 obriacmu ecmecmeeHHbIX HayK U mamemamuku

Orl1K-2 CrniocobeH ¢bopmynuposamb 3adadyu rpogheccuoHanbHoU OesmeribHoCmu Ha

OCHO8€e 3HaHUU, rMPogusibHbIX pa30esioe MamemMamu4yecKux U ecmecmeeHHO-HayYHbIX duc-
uunnuH (modyned)




Ne

TecToBOE 3agaHue BapnaHTamMmun OTBETOB U NpaBUJiIbHbIMX OTBETaMU

3agaHus
dPusnyeckne 0CHOBbI MEXaHUKN
104. | BuxeHne maTepuarnbHOM TOUKU MO OKPYXXHOCTU C MOCTOSIHHOWM MO BENMYMHE CKOPOCTbIO crieayeT
cuuTatb
a) PaBHOYCKOPEHHBIM ABUXEHWNEM
©) paBHOMEPHbLIM ABWXKEHMEM
B) ABUWXEHUEM C NepeMeHHbIM YCKOPEHUeM
105. | MaTepunarnbHasa To4Ka ABMXKXETCS MO OKPY)XXHOCTU C MOCTOSIHHOW MO BENIMYMHE CKOPOCTbH. JIHen-
HYIO CKOPOCTb TOYKW yBENUYMIM B 2 pasa. [1py 9TOM LEHTPOCTPEMUTENBHOE YCKOPEHNE TOYKN
a) yBenuuunoch B 4 pa3a
6) ysenuuunocsk B 2 pa3sa
B) He M3MEeHUNocb
r) YMeHbLKUNOCh B 2 pasa
4) yMeHblunock B 4 pasa
106. | HavanbHasa dasa rapmoHmdeckmx KonebdaHui matepuarnbHO TOUYKM onpegenseT
a) amnnuTygy konebaHun
0) OTKNOHEHME TOUYKU OT NOJIOXKEHUS PaBHOBECUSI B HaYallbHbIN MOMEHT BPEeMEeHMU
B) nepvoj u 4acTtoTy KonebaHum
107. | Teno 6poleHo BepTUKANbHO BBEPX. DTO ABMXEHME
a) paBHOMEpHoe
0) paBHOYCKOpEHHOE
B) paBHO3amegneHHoe
108. | [1Be maTepumanbHble TOYKN OBWXKYTCH MO OKPYXXHOCTU pagnycom R, mpuyemM OTHOLLEHME UX NNHER-
HbIX ckopocTen V4/V,=1/2. OTHOLIEHNE X LLEHTPOCTPEMUTENBbHBIX YCKOPEHWUI a4/ a; paBHO:
a) 2
0) 4
B) 1/2
r) 1/4
n) 1
109. | Ecnn Ha Teno gencTtByeT cuna F, nepneHaukynsipHas nepemelyenHnto Ax, To paboTta 3Tow cunbl

paBHa
a) FAx
©) F Ax cosa
B) 0
r) HeT MpaBWIbHOro OTBETA

110.

Ecnun TaHreHumnansHoe yCKopeHue paBHO HyIO ,TO TENO OBUXKETCS MO OKPY>KHOCTM
a) C HyneBOW CKOPOCTbHO
06) C NOCTOAHHOM CKOPOCTbIO

111.

3aKoH COXpaHeHWUst UMMyrbca He BbINOMHAETCH B
a) He 3aMKHYTOM cucTeMe oTcyeTa
©) 3amkHyTOM cUCTEMe oTcyeTa

112.

3aKOH COXpaHeHUs1 MOMHOM MEXaHUYECKON 3HEPTUU BbINOSHAETCA B 3aMKHYTOW CUCTEME, eCcnu
Mexay Tenamu cMCcTeMbl AEACTBYIOT TOMbKO

a) KOHcCepBaTUBHbIE CUJbI

0) AuccunaTUBHBIE CUTbI

B) CWIbl MHEPUUK

r) HeT NpaBUJILHOIO OTBETA

113.

Bo ckonbko pa3 yBenuuuTCsl NnepemelleHne Tena npu paBHOYCKOPEHHOM [ABWXEHUW C HYNeBOW
HavanbHOWM CKOPOCTBIO, €CNY BPEMS ABMKEHUSI BO3PACTET B Tpu pasa?
(B 9 pas)

114.

[lBe maTepuanbHble TOYKM COBEpLUAIOT BpallaTenbHoe ABWkeHne. CKOpOCTb OAHOW M3 HUX BO3-
pocna B YeTbipe pa3a. Bo ckonbko pa3 HopmarbHOEe YCKOpeHue 3Ton Toukn byaeT Gonblue YeMm y
opyron?

(B 16 pa3)

MonekynspHas uanka n TepMmoguHamuvka

115.

PaboTa B agMabaTHOM npoLecce CoBepLUaeTcs 3a cyeT
a) M3MEeHeHus macchl rasa
©0) M3MeHeHMA BHYTpPeHHen 3Heprum rasa
B) npwTOKa Tenna K rasy
r) HeT NpaBUIIbHOIO OTBETA

116.

|'|p|/| YBEJTMYEHUN obbema naeanbHoro rasa B 2 pas3a 1 yBeJsindeHun ero abCconTHON TeMnepary-




pbl B 4 pa3a gaBneHue rasa
a) yeenuuutcsa B 8 pas
6) yBenuuuTcsa B 2 pasa
B) yBenunuutcs B 4 pasa

117.

AgnabaTtnyeckuin npoLecc - 3To NPoLEecc, Npy KOTOPOM
a) cuctema He coBepLuaeT paboTy NPOTUB BHELLUHUX CUI
©) BHYTPEHHASA 3HEPTUSt CUCTEMbI HE U3MEHSETCS
B) He NpoucXoauT TENJI0OOMeH MexXay CUCTEMOMN U OKpyXKatolen cpenomn
r) TemnepaTypa CUCTEMbI HE U3MEHSIETCH
0) Haj CUCTEMOWN He coBepLuakT paboTy BHELLHWE CUIbl

118.

MMpu yBenuyeHun cpegHer kBaapaTUYHOW CKOPOCTU MOMEKyn uaeanbHoro rasa B 4 pasa Temne-
patypa rasa

a) ysenuuutca B 4 pasa

0) ysenuuuTcA B 2 pasa

B) yBenuuyutca B 16 pas

r) He N3MeHuTcs

119.

KoadhdunumneHT nonesHoro O4encTBUS naeasnibHON TEMMOBON MallMHbl MOXET ObiTb BbIMMCIIEH MO
dopmyne

a) n=Q./Qy

6) n=1-T,/T,

B) n=TJ/T,

N n=TJT,—1

120.

CkonbKko Monew rasa HaxoguTcs B cocyge obbemom V npu KoHUEeHTpaumm monekyn n (k - nocrto-
AHHasa bonbumaHa, N, - yncno Aesoragpo, R - razoBasi NOCTOAHHaSA)

a) v=nV/IN,

6) v=nV/K

B) v =VNa/nR

N v=nV/R

121.

M3 npmBedeHHbIX HIKe YTBEPXKOEHUIA BEPHO
a) [Npwv HopManbHbIX YCroBuMsiX 1 Monb rasa 3saHMMaeT 06beM, 3aBUCSILLIMIA OT MOJIEKYSAPHON
macchbl rasa.
6) Mpu HopManbHbIX YCNOBUAX KOHLEHTPaUMsi MOJIeKyN Y BCceX ra3oB ogMHaKoBa

122.

MakcumanbHoe 3HadeHne Kl TennoBon mMaluuHbl ¢ TeMnepaTypon Harpeatens 500 K n Temne-
paTypon xonoaunbHuka 50 K paBHO

a) 100 %

6) 90 %

B) 70 %

ry 40%

a) 50 %

123.

Ckonbko Morew ngeanbHoOro rasa HaxoguTcs B cocyae obbemom V npu gasneHun P u Temnepa-
Type T?

a) v =PV/NAT

6) v=PVIT

B) v=PVR/T

r) v=PVIRT

124.

YpaBHeHne MeHgeneeBa-KnanenpoHa ons ngeansHoOro rasa uMeeT BUA:
a) PV=vRT
0) P=nKT
B) w =KT/2
r) HeT NpaBWbHOIO OTBETA

125.

HanTn BHYTPEHHIO 3HEeprui HEeKOTOPOro KomnuMyecTBa asoTa Maccor 56 r ecnu npovssegeHue
YHMBEpCarnbHON ra3oBoOV MNOCTOSIHHOW Ha ero Temnepatypy pasHo 8 [x. OTBeT AaTh B cucteme
Ch.
(40)

126.

YBenuyeHne BHYTPEHHEW 3Hepruv uaeanbHOro rasa B XOA4e HEeKOTOpOoro npolecca B 2 pasa
Oonblue paboTbl COBepLUaeMble ra3oM Haj BHELIHMMU Tenamu B Xo4e 3TOro npouecca u cocTas-
nset 20 Ox. Hantn konuyecTtBo TennoTsl, coobuaemon razy.OteeT gatb B cucteme CU.

(30)

AnekTpocTaTuka. [MoCTOSIHHbIN TOK

127.

Ecnv aBa anekTpuyecknx sapsiaa, Haxoasach Ha paccTosHMM R gpyr oT Agpyra, B3auMoA4encTByoT
B Bakyyme c cunom F, To Ans Toro, 4tobbl cuna B3aumodencTBus octanach npexHen, B Boge (au-
anekTpuyYeckas NpoHMLaemMocTb BoAbl ¢ = 81) 3T 3apsadbl cnegyeT NOMEeCTUTb APYr OT Apyra Ha




paccTosHUN
a) R/9
6) R/3
B) 9R
r 81R

128.

EAvHuMuLa nsmepeHns cunbl aneKTpuYeckoro Toka
a) Amnep
©) Bonbt
B) Om
r) ®apag

129.

EavHvua namepeHnst BENMUYMHbI 3NeKTPUYECKOro HanpsiKeHus
a) Awmnep
06) Bonbt
B) Om
r) dapag

130.

HarlpFI)KeHHOCTb AIIEKTPUYECKOro nona mMexay nriactmHamMmm nioCcKoro kKoHaeHcartopa 40 B/m. Pac-
CTOAHME Mexay AByMA niacTtuHamun 0,02 M, HanpsxXeHne mexay nnactmHamm paBsHO

a) 8000 B

6) 100 B

B) 20B

r) 08B

131.

[na 3apseHHOW nposoasLlen cdepbl B COCTOSHUN paBHOBECUS HAMPSXEHHOCTb 3MNEKTPUYECKOro
nonsi paBHa Hyrno:

a) BHe cepbl

©0) BHyTpuU cdepbl

B) TOMbKO B LieHTpe cchepbl

r) Ha noBepxHocTu cepbl

) HUW B OOHOWN TOYKe

132.

Mpy NOMeLLEHUN OMSNEKTPUKA BO BHELLHEE 3MEKTPMYECKOE MOMe OH MOsipusyeTcsi, YTo NpUBO-
ONT K

a) ocnabneHuio B HeM 3NeKTPU4ecKoro nons

0) yCWneHWO B HEM 3MEKTPUYECKOro nosns

133.

Hanpsi»keHHOCTb 3MeKTPOCTaTUYECKOro NMosii PaBHOMEPHO 3apsKEHHOW GECKOHEYHOM MIOCKOCTH
onpegenseTtcs oOpMyron:

3 E = gl4meeor

0) E =qldmeeyr

B) E = o/2¢g

134.

OnpegennTb HANPSPKEHHOCTb OAHOPOAHOrO 3MEKTPOCTATUYECKOro NONSA eCnu Mexay AByMs TO4-
KamMu, nexawuMn BAOSb BEKTOpA HaNPsKEHHOCTM MONs M HaxoOsaWMMWUCS Ha PacCTOSHUM 2 M
Opyr oT apyra BO3HUKaeT pa3HOCTb noteHumanos 5 BonbT. OTBET AaTh B cucteme CUL.

(2,5)

3ﬂeKTp0MaFHeTVI3M

135.

30C uHayKuuK, BO3HMKaOLLAs B 3aMKHYTOM KOHTYpe, €Criu MarHUTHbIA MOTOK, MPOHU3bIBAIOLLNIA
KOHTYp, paBHOMepHO ymeHbLumrics ¢ 10 B6 go 2 B6 3a 2 ¢, uucneHHo paBHa

a) 4B

0) 2B

B) 8B

r 6B

136.

O[0C puHamomMallMHbl C BHYTPEHHUM conpoTtmerieHnem 1 Om (COnpoOTUBMEHMEM MOABOASALLMNX
npoBOAOB npeHebpeyb), nuTatowen namny conpotmrneHmem 110 Om npu HanpsbkeHun 220 B,
paBHa

a) 222B

6) 330B

B) 550B

r 375B

137.

3HayeHve cunbl, AENCTBYIOLLEN Ha NPOBOAHMK C TOKOM, MOMELLEHHbIN B MarHUTHOE rore, MoXeT
ObITb onNpegeneHo no dopmyrne

a) F=IBlsina

©6) F =qvBsina

B) F = qvBcosa

138.

Ha npsimonuHenHbIn npoBoAHMK anuHon 0,5 M, pacnonoXeHHbIi B 0QHOPOAHOM MarHUTHOM none
nepneHavKynsipHO CUIOBbIM NMHUAM, gencteyeTt cuna 0,5 H, korga no Hemy Te4veT Tok 20 A. Ye-




My paBHa UHAYKUMS MarHUTHOro nonsi?
a) 01 7Tn
6) 0,04 Th
B) 0,08 Tn
r) 0,05T7Tn

139.

KaTyLIJKa anameTpom d, nverLlad N BUTKOB, HaxoanTc4a B MarHUTHOM norsne, HanpaByieHHOM na-
pannenbHO ocx KaTyLiku. Yemy paBHo 3HaveHne JC nHaykumm B KaTyLIKe, €CNU MHAYKUUS Mar-
HUTHOrO noss 3a BpeMsi Af paBHOMepHo yBenuumnack ot 0 go B?

a) (md”B)I(4NAL)

6) (7d°B)/(8At)

B) (Nd’B)/(At)

r) (Nzd’B)I(4At)

n) (4NB)/(rdAt)

140.

KoHTyp paguonpuemHuka HacTpoeH Ha YactoTy 1 Mruy. EMkocTb koHAeHcaTopa konebaTenbHOro
KOHTYpa npueMHuKa, YToObl OH Obln HACTPOEH Ha YacToTy 2 Mru, Hago

a) yBenuuuTb B 2 pasa

6) yBenuuuTb B 4 pasa

B) YMeHbLWUTb B 2 pasa

r) yMeHbWuTb B 4 pasa

141.

Mpu AencTBUM MarHWTHOTO MOMsS Ha ABWXKYLLYIOCS B HEN 3apsPKeHHYH 4acTuuy, KMHeTudeckast
aHeprusi ee

a) yBenuumBaeTcs

0) ymeHbluaeTcs

B) He U3MeHsieTcs

142.

3Heprl/lﬂ MarHuTHOro nosd, 3akrnu4YeHHOro B cofieHonge, paBHa
a) W=Ll
6) W=LIF2
B) W = Ldl/dt

BonHoBas 1 kKBaHTOBasA ONTUKA,daNEMEHTLI (PU3NKM TBEPJOro Tena

143.

[nuHa BonHbl cBeTa Npu nepexone u3 cpedbl ¢ abCOMNOTHBIM NOKasaTenem npenomreHns 2 B Ba-
Kyym

a) yMeHbLuMTCS B 4 pasa

0) ymeHblMTCA B 2 pasa

B) yBenuuutcd B 4 pasa

r) yBenuuuTcs B 2 pasa

) He u3MeHuTCs

144.

3akoH byrepa-llambepTa (MHTEHCMBHOCTb CBETA MPOLLELIEro CIOW TONLWMHON d)
a) I=lpcos(wt-dx)
0) I=lgcos”(1rd/x)
B) I1=lexp(-xd)

145.

WNanyyeHne HarpeToro TBepaoro Tena umeeT
a) nuHen4yaTbl CNEKTP
6) cnnoLwHoOM cnekTp
B) nonocarblii CNekTp
r) HeT NpaBUJILHOIO OTBETA

146.

Mpw yBenuyeHnn TemnepaTypbl TBEPAOrO Tena MakCUMyM CreKTpanbHOW NNOTHOCTUM CBETUMOCTH
a) He MeHsieT 4YacToTy U3nyyYeHus
0) yBenuuMBaeT 4YacToTy U3NyyYeHus
B) YMeHbLUAeT 4acToTy U3NyyYeHus

147.

Kakoe BblpaxkeHune onpepensieT npeferbHbIA Yron nofHOro BHYTPEHHEro OTpaXKeHus Ans nyya
cBeTa, MayLero 13 cpefbl ¢ abcontoTHLIM NokasaTenem NpenoMeHnst Ny B cpedy ¢ abconioTHbIM
nokasartenem n, (nq 6onbLue ny)?

a) sina =ny/n,

6 Sind =n4/ny

B) sina = (n4— ny)/ny

r) sina = 1/ny

148.

.NanyyeHne Bo3OYxgeHHOro atoma umeet
a) nuHenYaTbIN CNeKTp
©) cnnowHom cnekTp
B) nonocarblii CNekTp
r) HeT NnpaBWibHOIO OTBETA

149.

lMocTtosHHag NnaHka h uMeeT pasmMepHOCTb




a) [Oxlc
0) Ox wmlc
B) Ik c/m
r Ixm
A) Bxc
150. | VIHTEHCMBHOCTb €CTECTBEHHOrO CBEeTa, NMagatoLero Ha nonspusaTtop ¢ NpeHebpexxMmo ManbiMu
noTepsiMn Ha OTPaXKeHWe 1 MOrIoLEeHNe CBETA, NOCIe NonspmusaTtopa YMeEHbLIAETCS B
a) n-—pas
0) B2 pasa
B) He MeHsieTcH
r) HeT NpaBUIIbHOIO OTBETA
151. | Y3kun ny4ok 6enoro ceeTa, NPOXoAst CKBO3b NPU3MY M3 CTEKMNa WUnu gpyroro npospavyHoro mMaTe-
pwana, pasnaraeTcs B cnekTp 6narogapsi ABMeHuUo
a) Avdpakuum ceeta
6) Aaucnepcuu cBeTa
B) WHTepdepeHunn ceeTa
r) MOrnoweHnsa ceeta
152. | T'mnoTesa ne-bponing coctonT B TOM, YTO
a) CBeT M3ry4aeTcsi onpeaeneHHbIMN KBaHTaMum
6) ABMXKyLMecHA YacTuLbl BewwecTBa o6raaaloT BONTHOBbIMU CBOMCTBaMMU
B) CBET M3Iy4aeTcs aTOMOM MNpY NEPEXOAE ero U3 Bo30YKAEHHOro COCTOsIHUS! B OCHOBHOE

153. o . : o
YpaBHeHWe Nnockomn BomnHbl y = 5 sin(8mt — 10x). HailTu BonHoBoe uncno. OTBeT AaTb B cUCTEME

Cun.
(10)

3.4 Bonpocbl K cobecenoBaHuio (3a4eT, IK3aMeH)
3.4.1 lWughp u HaumeHoBaHuUe KoMremeHyuu

YK-1 CrniocobeH ocywecmensamb MOUCK, KpUmu4Yeckul aHasu3 u cuHme3s uHghopma-
uuu, npuMeHsimb cucmemMHbIl nodxo0 05151 peweHusi rnocmaesieHHbIX 3aday

Orl1K-1 CrniocobeH aHanuiauposamb 3ada4yu rpogheccuoHanbHoU OesimesibHoCmu Ha
OCHOBE€ r10J/10)KeHUU, 3aKOHO8 U Memo008 8 obriacmu ecmecmeeHHbIX HayK U MamemMamuKku

Orl1K-2 CrniocobeH ¢bopmynuposamb 3adadyu rpogheccuoHanbHoU OesmeribHoCmu Ha
OCHOB8€e 3HaHUU, nNPoghusibHbIX pPa3desioe MamemMamu4yeckux U ecmecmeeHHO-HayYHbIx Ouc-

yunuH (modyned)
Howmep
Bornpoca
154. | Cuctema otcyeTa. TpaeKkTtopus, ANMHA NYTU, BEKTOP NepeMeLLEeHNs.
155. | CkopocTb 1 yckopeHne. HomanbHoe 1 TaHreHuuanoHoe YCKOpeHue.
156. | YpaBHeHWe KnHeMaTuKM NoCTynaTernbHOr0 paBHOYCKOPEHHOIO ABUXEHUS.
157. | Macca n cuna. 3akoHbl HbloTOHa.
158. | YrnoBasi CKOPOCTb U YINOBOE YCKOPEHME.
159. | YpaBHeHve KnHeMaTUK1 BpaLLaTenbHOro paBHOYCKOPEHHOTO ABUXEHMS.
160. | MOMEHT UHEpPLMN, MOMEHT CUIbl, AMHAMUKA BpaLLaTENbHOro ABVKEHNS.
161. | Cunbl TPEHUSA: NOKOS!, CKONBXEHUS, KAYEHUS.
162. | SHeprus, paboTa, MOLIHOCTb.
163. | KnHeTnyeckas n noteHumanbHas 3Heprun. 3aKoH COXPaHEHNUs SHEPTUW.
164. | Umnynbc. 3akoH coxpaHeHns nmnynsca.
165. | LleHTp macc.
166. | Yoap abcontoTHO ynpyrmx U Heynpyrux ten.
167. | MoMeHT umnynbca.
168. | 3akoH coxpaHeHus MoMeHTa umnyrnbca. 'mpockon.
169. | LleHTpoGexHas cuna n LLEHTPOCTPEMUTENBHOE YCKOPEHME.
170. | 3akOH BCEMMPHOrO TAroTEHMS. YCKOpPEHNe cBOGOAHOro NageHus.
171. | 3akoH N'yka. MNoTeHumansHas 3HEPrns CXXaTon MPYXMHbI.
172. | YpaBHeHVe rapmoHmyeckux konebanui. Mepuog. Yacrtota. AMnnuTyga.
173. | TIpy>XMHHBIA, PU3UHECKMA U MaTEMaTUYECKNA MAsSTHUK.
174. | MNocTtynaTtbl MONEKYNSPHO-KUHETUYECKON TEOPUY UaearnbHbIX ra3os.

TekcT BOnpoca




175.

[asneHne. MaHomeTp.

176. | Temnepatypa. TepmomeTp.

177. | AbcontoTHag wkana temnepatyp KenbeuHa. MNocTtosaHHaa bonbumaHa.

178. | OCHOBHOE ypaBHEHUE MOMEKYIIAPHO-KUHETUYECKON TEOPUM naeasnbHbIX ra3os.

179. | PacnpegeneHve BHYTPEHHEN SHEPTMU MOJEKYN ra3a no creneHsim csoboapl.

180. | PacnpegeneHve Makceenna Monekyn naeanbHOro rasa no CKOpoCTAM.

181. | bapomeTpu4deckoe pacnpegeneHme.

182. | Yncno Asoragpo. YHMBepcanbHas rasoBasi NOCTOSIHHas.

183. | YpaBHeHue KnanenpoHa — MeHgeneesa.

184. | NgeanbHbii ra3 npu NOCTOSHHBIX: TeMnepaType, AaBneHun, obbéme.

185. | AanabatHbin npouecc.

186. | TennoémkocTb. KonmyecTso TennoThl.

187. | MNepBoe Hayano TepmMoaMHaMUKN.

188. | Pabora rasa.

189. | MipeanbHas Tennosas MawumHa KapHo.

190. | BTopoe Ha4yano TepmMoanHaMUKU.

191. | 3apsg. 3akoH KynoHa B3anmogencTBnsi TO4EYHbIX 3apsgoB.

192. | Hanpsik€HHOCTb 1 NOTeHuuan anekTpu4ecKkoro nons ToMe4Horo 3apsaja.

193. | CBs3b MeXAy HANPHKEHHOCTBIO M NMOTEHLMANoM 3M1eKTPUYECKOro Mossi.

194. | SnekTpocTaTuyeckoe none gunons B Bakyyme. [NpyvHumn cynepnosuumu.

195. | Teopema Naycca ansg pacyéta HanpsXKEHHOCTW 3NIEKTPUYECKOro nons.

196. lMpumeHeHne Teopemsbl ["aycca K pacyeTy Nonsa To4eYHOro 3apsiaa, 3apsKeHHoW 6eCKOHEYHON HU-
T, NSIOCKOCTW.

197. | AvnonbHble MOMEHTbI Monekyn. MNonapusaunsa AnanekTpukos. Tunbl AN3NEKTPUKOB.

198. | OnekTpnyeckaa émkoctb. KoHgeHcaTop.

199. | EMKOCTb nnockonapanienbHOro 1 LMMHOPUYECKOro KOHgEeHCaTopoB.

200. | OHeprvsa anekTpU4ecKoro nons.

201. | HanpsixeHue. ConpotusneHue. Cuna toka. 3akoH Oma gns yvactka Lenu.

202. | 9[C. 3akoH Oma ansa nonHou uenu. KM nctoyHmka Toka.

203. | 3akoHbl Knupxrodha ans pacyérta pasBeTBNEHHbIX Lienen.

204. | DnekTpunyecknii TOK B MeTanax, ra3ax 1 nonynpoBO4HUKaX.

205. | MarnutHoe none. 3akoH brno — Caapa — Jlannaca.

206. | Cuna JlopeHua. Cuna Amnepa.

207. | BwxeHne TOMEYHOro 3apsga B 0QHOPOAHOM MarHUTHOM Mosie.

208. | lNoBegeHne pamkn ¢ TOKOM B MarHMTHOM Morne.

209. | 3akoH NONHOro ToKa AJfisi MarHUTHOro MNOns.

210. | MarHuTHbIN noToK. MHAYKTMBHOCTL. KaTyLuka MHOYKTUBHOCTMW.

211. | 3aKoH aneKkTpoOMarHMTHOM nHAyKumm ®apages.

212. | ABneHne camomHaykumn. 0C camMoMHAaYKUMK.

213. | Tok cMelleHus. Cuctema ypaBHeHun Makcsenna.

214. | KonebaTtenbHbln KOHTYP. AnddepeHumansHoe ypaBHeHve konebanui. Popmyna TomncoHa.

215. | BnekTpomarHuTHas BosniHa B Bakyyme. Bektop YmoBa-lonHTuHra.

216. | 3akoHbl reoMmeTpuyeckor onTukn. lNokazatens npenomnexH1s ceeta.

217. | HTepdepeHuns cBeTa OT ABYX KOT€PEHTHBLIX MCTOYHUKOB.

218. | Andpakums Ha ANpakLMOHHON peLléTke.

219. | MNMongapusaumsa ceeta. 3akoH Mantoca. 3akoH bptocTtepa.

220. | Bsaumopgenicteue ceeta ¢ BewectBoM. 3akoH byrepa-llambepTa.

221. | Tennosoe usnydveHne. 3akoHbl Knpxroga n CtedaHa-bonbumaHa.

222. | 3akoH cmelleHns BuHa. ®opmynbl Panes-[hxunHca n MNMnaHka.

223. | 3akoHbl BHeLHero potoaddekTa. YpaBHeHe SMHLITENHa.

224. | JaBneHue ceeTta u onbiThl Jlebegesa. Adpdekt KomnToHa.

225. | 'vnotesa ge bponnsa. CooTHOWeHWe HeonpeaenéHHOCTEN.

226. | YpaBHeHue WpéauHrepa n usnyeckmin CMbICIT BOTTHOBOW PYHKLUN.

227. | ONeKTpoH B NoTeHUunansHoM gauwimke. TyHHenvpoBaHue Yyepes bapbep.

228. | KeaHTtoBble cTtatuctukm ®Pepmun-fupaka n 5ose-OnHwTenHa.

229. | lNocTynatbl cneumansHON TEOPUN OTHOCUTENBbHOCTU OMHLUTENHA.

230. | MNMpeobpasoBaHus ckopocTten Manunesa n JlopeHua.

231. | CnefcTus cneumanbHON TEOPUN OTHOCUTENBHOCTH.

232. | PacnpegeneHue bo3e-OnHwTenHa.




233. | PacnpegeneHne ®epmu- [upaka.

234, 30HHas Teopus nonynpoBoAHuka. BaneHTHas 3oHa, 30Ha NPOBOAMMOCTM, LUMPUHA 3anpeLLEHHOM
30HbI.

235. | MNonynpoBOAHMKOBbIE AETEKTOPbI U3NYYEHUS.

236. | PeHTreHOBCKOE M3nyvyeHuve.

237. | CocTaB gapa 1 3Heprus ceasu agpa. AgepHble peakumm genexHvs n cuHresa.
238. | OnemeHTapHbIe YacTuubl, X Krnaccudukaums.

239. | Tvnbl hyHOaMeHTanbHbIX B3anMoaenCTBUNA.

240. | OnTnyeckasi CneKTpOCKONUS.

241. | Y®-cnekTpockonusi.

242. | K-cnektpockonus.

243. | CnekTpockonus KOMOMHALMOHHOIO paccesiHus ceeTa.

244. | MeTog agepHOro MarHuTHoro pesoHaHca (AMP).

245. | MeToA aNeKTPOHHOro NapaMarHnTHoro pesoHaHca (9M1P).

246. | PeHTreHo-, aneKkTpoHO- 1 HEUTPOHOrpadus.

247. | PeHTreHo-cnekTpanbHbii MukpoaHanus (PCMA).

248. | ®OTOINEKTPOHHAA CNEKTPOCKONUS.

4. MeToauyeckue MaTepuansl, onpegensiowme npoueaypbl OLEHUBAHUA 3HAHUN,
YMEHUMN, HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU, XapaKTepusyrLwmx 3tanbl opmu-
poBaHUSA KOMMNEeTeHLUN

lMpouenypbl oUeHNBAHNA B Xo4e U3YyYeHUS OUCUMUMMANHBI 3HaHWUWA, YMEHUA U HaBbIKOB,
XapakTepuayoLmx atanbl popMMpoBaHMS KOMMNETEHLUI, PErNaMEHTUPYIOTCA NONOXEHUSMU:

— N BI'YUT 2.4.03 — lNonoxeHne 0 KypCoBbIX, 3K3amMeHax 1 3a4eTax;

— M BIrynut 4.1.02 — lNonoxeHne 0 pENTUHIOBOWN OLIEHKE TEKYLLEN YyCNeBaeMOoCTH.

4.1 Kpntepum n wkanbl OLEHKM ONPOCOB Ha NnabopaTopHbIX paboTax.

ObyuatowemMycs BbICTaBMSETCS OLEHKa:

«OTNINYHO», ecnn oby4varowmnca OTBETUIT Ha BCe BOMPOCHI M gonyctun He Gonee 1
OLUNOKK;

«XopoLoy, ecnim obyyatoLmMmnca OTBETUN Ha BCe BONMpoOChkl U gonyctun 6onee 1 ownb-
KU, HO MeHee 3 oLKnbOoK;

«yAOBNETBOPUTENbHO», €CriM 00y4aroLMNNCA OTBETUI HE HA BCE BOMPOCHI, HO B TeX,
Ha KOTOpble Aan OTBET He AOMYCTUI OLINOKY;

«HeyAOoBNeTBOPUTENbLHOY», ecnv 00y4yaroLWnncs OTBETUIT HE Ha BCe BOMPOCHI, AONy-

cTun 6onee 5 owWMOOK.

4.2 Kputepuun 1 WKanbl OLEHKM CaMOCTOATENbHOINO peleHnsa 3adad Ha npakTUYecKux
3aHATUSAX.

O6yvatoLemMycs BbICTaBNAETCS OLEHKa:

KOTIINYHO», €CNK 0ByYarLMNCa pewnn 3agadn, NpMBEN BbIBOA OTBETa B 00LeM Buae
N NOJSTYYMI YNCIIEHHBIA OTBET C YKa3aHWEM Pa3MePHOCTMU;

«XOpPOLLO», €CnNN Npu pelleHnn 3agadm obydarowmnca OONyCTU He3HayuTerbHble
ownbKM B Xo4e BbiBOAA OTBETa B 0OLLEM BUAE UMK NMPU NOSYyYEHUN YUCIIEHHOIO OTBETA, HO
BEPHO yKa3an on3n4eckne 3aKkoHbl, KOTOpble HEOBX0AMMO NMPUMEHUTL B PELLEHUN.

«YAOBNETBOPUTENIbHO», €CNN 00y4aloLNNCs BEPHO yKasan uM3nyeckme 3akoHbl, KO-
TOpble HEOBXOOMMO NPUMEHUTb B PELLUEHMM OAHHOM 3a4ayun, HO HE CMOI UX KOPPEKTHO MC-
NoNb30BaTh;

«HeyAoBNeTBOPUTENbHOY, ecrn 0by4vatoLLmiica He peLunn 3agady.

4.3 Kputepun 1 LWKarnbl OLEHKU TECTOBbIX 3a4aHUN.

Obyuatowemycs BbICTaBNSETCS OLEHKa:

—«OTNIMYHO», eCnNun oby4aroLnncs npasunbHO oTeeTUN Ha 85-100 % BONpOCOB TECTa;

«XopoLoy, ecnv obyyatowmmncs npasunbHoO otTeeTun Ha 70-84,99 % BonpocoB TecTa;

«yAoBNeTBOpUTENbLHOY, ecnn oby4varommnca oteetun Ha 50-69,99 % BonpocoB TecTa;



«HeyaoBneTBOpUTENbLHO», ecnn obydarowmincsa oteetun Ha 0-49,99 % BonpocoB TecTa.
4.4 KpuTepuu 1 LWKarnbl OLLEHKN Ha 9K3aMeHe.
CTyneHTy BbICTaBNAETCA OLEHKa:

«OTNIUYHO», ecnn oby4arowmincs oTBETUN Ha BCe BOMPOCHI M gonyctun He Gonee 1
OLLUUOKM;

«XopoLoy, ecnim obyyaroLmnca OTBETUN Ha BCe BONpoOCkl U gonyctun 6onee 1 ownb-
KW, HO MeHee 3 oWwnboK;

«yAOBNETBOPUTENbHO», €Cfn 00y4aloLLMIACS OTBETUIT HE HA BCE BOMPOCHI, HO B TEX,
Ha KOTopble Aan OTBET He 4ONYCTMI OWnbKu;

«HEeYyAOBNeTBOPUTENIbLHOY», eCrv 00y4alroLWNNCa OTBETUN HE Ha BCe BOMPOCHI, JONy-
cTun 6onee 5 owWMOOK.



5. OnucaHue nokasaTenen U KpuTepueB OLEHUBAHMUA KOMMNETEHLMA Ha pa3fiMyHbIX 3Tanax ux oopMMpoBaHUsA, onucaHue
LUKan oLeHUBaHUA ANA KaXaoro pesynbTraTta o6y4yeHusi No gucumnnuHe

Pe3ynbTtatbl 06y4yeHnst no atanam
dopMmnpoBaHNA KOMNETEHL I

MpeoMeT oueHKM
(MpogyKT nnu
npovecc)

[NokasaTtenb
oLeHMBaHus

KpuTepun oueHnBaHus
chopMMpPOBaAHHOCTH
KoMmneTeHuun

LLikana oueHnBaHuA

AKagemMunyeckas oLeHKa
unun 6annsbl

ypOBeHb OCBOEHUA
KOMNeTeHUunn

YK-1

CnocobeH ocyLecTBNSATb NOUCK, KPUTUHECKUA aHan

N3 N CUHTE3 MHGOPMAaLMK, MPUMEHSATL CUCTEM

HblIlA NOAXOA ANS PeLleHnst no

CTaBJI1eHHbIX 3agau

JlTabopaTtopHble o OcBoeHa
patop YCTHBIN OTBET YkasaHbl B . 4.1 OTtnnyHo / 5 o
paboThbl (NOBbILLEHHBIN)
PelweHwne 3agav FuckmenHbIi YkasaHbl B n. 4.2 Xopowo / 4 Ocsoena
3HATb: Bo3amoxHble BapuaHThbI peLue- A oTBeT T P (NOBBILLIEHHBIN)
HWUS1 3ada4K, OLeHNBas NX 4OCTOMHCTBA PeavibTar Ocsoena
W HegocTaTku TectupoBaHue y YkasaHbl B . 4.3 YpaosnetBoputenbHo / 3 N
TecTta (6a3oBbIin)
. He ocBoeHa
Ok3ameH YCTHBIN OTBET YkasaHbl B . 4.4 HeypoBnetBoputenbHo / 2 o
(HepocTaTOYHBIN)
OcBoeHa
JlabopaTtopHble o OtnnyHo / 5 N
YCTHbIN oTBET YkasaHbl B n. 4.1 (NoBbIWEHHbBIN)
paboTbl
Xopowo / 4 Ocsoeria
YMETb: HaxoouTb 1 KpUTU4ECKM aHanu- R (NOBBbILLEHHBbIN)
3nposaTh MHMOPMaLmIo, Heobxoanmyto PeweHnuve 3apay YkasaHbl B . 4.2
ANA peLleHns NocTaBneHHon 3agayn oTBET Y A0BNETBOPUTENBHO / 3 OCBOG‘H?
(6a3oBbIN)
Ok3ameH YCTHbIN OTBET YkasaHbl B n. 4.4 He ocBoeHa
HeynosnetsoputensHo / 2 o
(HegoCTaTOYHBIN)
OcBoeHa
JlabopaTopHble - OTnnyHo / 5 .
parop YCTHBIN OTBET YkasaHbl B n. 4.1 (NOBbILWEHHbBIN)
paboTbl
OcBoeHa
Xopowo / 4 .
BNALETb: YMeH/eM rpaMoTHO, Noruy- FIUCEMEHHbIA (MOBbILLIEHHbIN)
HO U aprymMeHTMpPOBaHHO (HOPMYMpo- Peluenne 3agauv oTBET YKaszaHbl B 1. 4.2
BaTb COOCTBEHHbIE CYXXOEHMS N OLIEHKMW. Y HOBNETBOPUTENBHO / 3 OCBOGH?
(6a3oBbIn)
Ok3ameH YCTHBIN OTBET YkasaHbl B n. 4.4 He ocBoeHa

HeyposnetBoputensHo / 2

(HepocTaTOYHBIN)




ONK-1 CnocobeH aHanuaupoBaTth 3aga4vm NpodeccuoHanbHom 4eATENbHOCTM HAa OCHOBE MOJIOXKEHWIA,
3aKOHOB M METOAOB B 00/1aCTU €CTECTBEHHbIX HAYK 1 MaTeMaTUKK

JlabopaTopHble . OcBoeHa
patop YCTHbIN OTBET YkasaHbl B 1. 4.1 OTnuyHo / 5 .
paboThbl (NOBBILLEHHBIN)
[NncbMeHHbIN OcBoeHa
3HATb: TeopeTunyeckne oCcHOBbI 1 Npu- Peluexune 3agav oTBET YkasaHbl B n. 4.2 Xopotuo / 4 (NOBbILLIEHHbII)
KnagHoe 3HaueHune umsmkn. Metoamku
pacyeTa 1 NPOEKTMPOBaHUS AeTanen u T PesynbTar OcBoeHa
TUPOBaHU YKa3zaHbl B 1. 4. YnoBneTBOpUTENbH 9
y3rnoB obLero Ha3HayeHus; ecTvpoBanme TecTa asa 3 AOBIETBOPUTENEHO / 3 (6a3oBbin)
. He ocBoeHa
Ok3ameH YCTHbIN OTBET YkaszaHbl B 1. 4.4 HeyposneTtBoputensHo / 2 (HEAOCTaTOuHBIN)
OcBoeHa
JlabopaTtopHble o OtnnyHo / 5 .
paboThI YCTHbIN OTBET YkasaHbl B n. 4.1 (NOBbILLEHHBIN)
YMETb: NpumMeHsATb dnanko- X ‘4 OcBoeHa
opoLlo .
3a4a4 B obnactun aBToMaTusauunm Tex- PelieHve 3apay oTBET YkazaHbl B . 4.2 o
- CBO€Ha
HOJTOMMYECKMX NPOLLECCOB U NPOn3 YpoBneTBOpUTEnbHO / 3 a
BOACTB (6a3oBbIn)
Ok3ameH YCTHbIN OTBET YkasaHbl B 1. 4.4 He ocBoeHa
HeypnoenetsoputensHo / 2 (HEOCTATOUHBIN)
OcBoeHa
JlabopaTtopHble . OTnuyHo / 5 .
parop YCTHbIN OTBET YkasaHbl B . 4.1 (NOBbILLIEHHBIN)
paboTbl
Xopowo / 4 Ocaoena
BINAOETb: MeTogamm pac4eToB Ha oc- . (NOBbILLIEHHDIV)
. [NncbMeHHbIN
HOBe 3HaHun puankn. OcHosamu npoek- | PelleHve 3agay oTBET YkasaHbl B n. 4.2
TUPOBaHNS TEXHONOIMYECKNX NPOLIECCOB Y I0BNETBOPUTENBHO / 3 ((gceoeH?)
a30BbI
Ok3ameH YCTHbIN OTBET YkaszaHbl B 1. 4.4 He ocBoeHa

HeypoBnetBoputenbHo / 2

(HepocTaTOYHbIN)




OlNK-2 CnocobGeH hopmynupoBaTh 3agayun npoeccnoHanbHon AeaTenbHOCTN HA OCHOBE 3HAHWN,
NPOdUIbHBIX Pa3genoB MaTeEMaTUYECKUX YU €CTECTBEHHO-HAaY4YHbIX ANCUMMIMH (MOAyen)

JlabopaTtopHele - OcBoeHa
partop YCTHbIN OTBET YkasaHbl B . 4.1 OtnnyHo / 5 .
paboThbl (NOBBILLEHHBIN)
PeweHuve 3agav McbMeHHbI YkasaHbl B n. 4.2 Xopowo / 4 OcBoetia
3HATb: OcHOBHbIE 3aKOHbI U3NKM, A oTBeT o P (NOBbILLEHHbIN)
CBsi3aHHble C NpodeccuoHanLHoOn aes- PeavnbTar OcBoena
TENbHOCTbIO AKCMNEepUMeHTa TectupoBaHue y YkasaHbl B n. 4.3 YaosnetsoputensHo / 3 o
TecTa (6a3oBhbIN)
o He ocBoeHa
Ok3ameH YCTHbIN OoTBET YkasaHbl B . 4.4 HeynosneTtsoputensHo / 2 .
(HepocTaTOYHBIN)
OcBoeHa
JlabopaTtopHble - OtnnyHo / 5 .
YCTHbIN OTBET YkasaHbl B n. 4.1 (NOBbILIEHHbIN)
paboTbl
X /4 OcBoeHa
YMETb: lMNpumeHsTb hranyeckne 3ako- ) OpoLlo (MOBBILLEHHBIif)
Hbl NPY NPOEKTUPOBAHUN TEXHOIOTNYe- PelwweHwve 3agav FuckmenHbIi YkasaHbl B n. 4.2
oTBeT OcBoeHa
CKux npoteccos YpnoBneTBopuTensHo / 3 °
(6a3oBbIn)
Ok3ameH YCTHbIN OTBET YkasaHbl B N. 4.4 He ocBoeHa
HeypnoenetsoputensHo / 2 o
(HegoCTaTOYHBIN)
OcBoeHa
JlTaGopaTopHble - OtnnyHo / 5 N
parop YCTHbIN OTBET YkasaHbl B . 4.1 (NOBbILLIEHHBIN)
paboTbl
X /4 OcBoeHa
BNAOETb: HaBbikamu peLleHns ecte- opouio (MOBBILLEHHbIN)
CTBEHHOHAY4HbIX NPobnem 1 NpuMeHe- PelueHue 3agay lNcbMeHHbIN YKa3aHbl B . 4.2
HWSA ANg 3TOro COOTBETCTBYIOLLEro hu- OTBET OcBoeHa
31MKO-MaTeMaTU4EeCKOro annapaTta YnoBneTBopuTensHo / 3 (6a30BbIM)
Ok3ameH YCTHbIN OTBET YkasaHbl B . 4.4 He ocBoeHa

HeypoBnetBoputenbHo / 2

(HepocTaTOYHbIN)
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