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[Mporpamma BCTYNUTENbHOIO MUCMbITaHUA MO (DM3MKe, B ee CofepKaTeNbHOM
yacTu, hopMUpyeTCs Ha OCHOBE 06pa3oBaTe/IbHbIX MPOrpaMM OCHOBHOIO O6LLEro U
cpefiHero o6buiero 06pa3oBaHMA W MO3BO/MSET MPOBEPUTH YPOBEHb OCBOEHUS
BbINYCKHMKaMy deflepaibHOro KOMMOHEHTa rocyAapCTBeHHOro 06pa3oBaTe/lbHOro
CTaH[apTa OCHOBHOro 06LLero n cpegHero (NoiHoro) oouwero obpasoBaHus.

1. O6Lume NonoXKeHns

Llenb  nporpaMmbl - MOMOYb  MOCTYMalOWMM  MOArOTOBMTLCA K
BCTYMNUTE/IbHBIM  UCMbITAHUAM M0 (PU3MKE Ha OCHOBE MOBTOPEHUSA Y4ebHOro
marepvana, NoBbIWEeHNS YPOBHA 3HAHWUIA K UX cucTeMaTu3almn.

Llenb aK3ameHaLOoHHON paboThl - OLEHUTL YPOBEHb 06LLe06pa3oBaTebHOM
MOArOTOBKMN abUTYPUEHTOB MO (JU3MKE C LieSIbl0 KOHKYPCHOMo 0T6opa.

BcTtynutensHoe ncnbiTaHne NpoBOAUTCS AUCTAHLMOHHO.

3agaHua  npefycMaTpuBalOT MPOBEPKY YCBOEHWA 3HAHWM W YMEHWi
abUTYpVEHTOB Ha pa3HbIX YPOBHSAX: BOCMPOM3BEAEHME 3HaHWIA, MNPUMEHEHMWE
3HaHWI N YMEHWIA B 3HAKOMOW, N3MEHEHHOI 1 HOBOW CUTYyaLUsIX.

Ha BCTYNWUTENbHbIX WUCMbITAHWUSAX MO (hU3MKe MNOCTynarLWmii B BbICLLEE
yuyebHOe 3aBefieH1e [O/DKeH:

1) 3Hartb/lloHUMaTb: CMbICNT (PU3NYECKUX MOHATUM, CMbIC/T (DU3NYECKMX
BE/IMYMH CMbIC/T (PU3NYECKNX 3aKOHOB, NMPVHLMMOB, NMOCTY/ATOB.

2) YMeTb: OnucbiBaTb M OOBACHATL:  (DU3MYECKME ABMEHUSA, (PU3NYECKMe
AB/IEHUS W CBOWCTBa  Ten,  pe3y/bTaTbl  3KCMEPUMEHTOB,  OMWCLIBATb
(hyHOaMeHTa/lbHble OMbIThbl, OKa3aBLUME CYLIECTBEHHOE B/NAHME Ha pa3BUTHE
(hM3MKK, NPUBOAUTL NPUMEPbI MPAKTUYECKOTO MPUMEHEHUS (DU3NYECKUX 3HAHWIA,
3aKOHOB (M3VKM , ONpeaensiTb XapakTep (U3NYECcKoro npouecca no rpauky,
Tabnuue, opmyne; NPOAYKTbl AAEPHbIX peakumii Ha OCHOBE 3aKOHOB COXPaHeHUs
3/IEKTPMYECKOro 3apsafja W MaccoBOr0 4ucna, OT/iMYaTb TUMOTE3bl OT Hay4HbIX
TeopuiA; [enatb BbIBOAbI Ha OCHOBE 3KCMEPUMEHTa/IbHbIX AaHHbIX; MPUBOAUTD
NpUMepbl, NOKa3bIBatOLLME, YTO: HAOMOAEHUS N IKCNEPUMEHT SBNAKOTCA OCHOBOM
ON19 BbIABWXKEHUA TWUMOTE3 W TEOPWiA, MO3BONAKOT MPOBEPUTL WUCTUHHOCTb
TEOPETUYECKUX BbIBOAOB; W3MEPATb  (DM3NYECKME BeNMUUHBI, MPeACTaBNATh
pe3ynbTaTbl M3MEPEHWIA C YYETOM WX MOrPELUHOCTE , MPUMEHSATb MOyYeHHble
3HaHWA 4N peLleHns pU3nYeckmx 3aaay .

3) Vcnonb3oBatb MNPUOBPETEHHbIE 3HAHWUA W YMEHMS B MPaKTUYECKOM
[eATeNIbHOCTU M MOBCEAHEBHOM >KU3HW [/18: obecneyveHns 6e30MacHOCTM
XW3HeLesATeIbHOCTU B MPOLLECCe UCMO0/b30BaHNA TPAHCTOPTHBIX CPEACTB, ObITOBbIX
3/1IEKTPONPMOOPOB, CPEeACTB pagno- M TeNeKOMMYHUKAUMOHHOW CBSA3W; OLEHKU
B/IMSSHNA HA OpraHu3M YesioBeKa W Apyrve opraHu3mbl 3arps3HeHUs OKpY>KaroLLein
cpefpbl; pauvoHabHOro MPUPOAOMNO/b30BaHNA M OXpaHbl OKPY>KatOLLEen cpefbl;
ornpeeneHnst CO6CTBEHHOM NMO3MLAM MO OTHOLLEHMIO K 3KO/I0OrMYeCKNUM npobnemam
1 NOBeLEHNIO B NMPUPOAHON cpeae.

2. Copgep>kaHve TeM /15 MOATOTOBKN K BCTYMUTENIbHbIM UCTIbITAHUAM
no rsnke
B sk3amMeHaUMOHHOM 3afjaH KOHTPONMPYHOTCA 3/1EMEHTbI COePXKaHus 13
cnefyrowmx pasanenos (Tem) Kypca Qusmnku.
1 MexaHuKa (KMHemaTvKa, AMHaMVKa, CTaTuKa, 3aKOHbl COXpaHeHWs B
MeXaHVKe, MexaHn4eckme KonebaHus v BOMHbI).

2. MonekynapHas u3anka (MONeKynspHO-KMHETMYECKass Teopus, TepMmo-
ANHAMUKaA).



3. OnekTpoanHammka 1 ocHoBbl CTO (3nekTpuyeckoe Mnose, NMOCTOSHHBIN
TOK, MarHWUTHOe [Mofie, 3MEeKTPOMarHUTHas WHAYKUMUSA, 3N1eKTPOMarHUTHbIe
KonebaHusa 1 BO/HbI, ONTUKA, OCHOBbI CTO).

4. KBaHTOBas (Pu3nKa 1 3N1eMeHTbI acTPOhn3nKK (KOpNyCKyISPHO- BOTHOBOWA
ayannsm, prsnka atoma, omsrka aTOMHOro f4pa, 3/1EMeHTbI aCTPOU3NKN).

O6Lulee KONMYECTBO 3afaHniA B 3K3aMeHaLMOHHOW paboTe Mo Kaxaomy u3
pasgenos  NPUGAM3UTENILHO  MPOMOPUMOHATIBHO  ero  COAepXKaTe/lbHOMY
Hano/IHEHWIO 1 Y4eO6HOMY BpeMeHU, OTBOAMMOMY Ha U3ydeHMe JaHHOro pasfena B
LLKO/IbHOM Kypce (PU3MKW.

Kaxablii BapvaHT 3K3aMeHaLMOHHOM paboTbl COCTOMT M3 ABYX YacTeil u
BK/IHOYaEeT B cebs 23 3a4aHus, pasinmyaronxcs oopmMoin 1 ypoBHEM C/OXHOCTYU
(Tabnuua 1). Yactb 1cofepxuT 17 3aaHnii ¢ KpaTKMM OTBETOM. 3 HUX 2 3aaHniA
C BbIGOPOM OTBETa, , 6 33aHNIA C 3annCbo 0TBETa B BUE YWCAa, CNOBa MU ABYX
4ncesn yCTaHOB/IEHNE COOTBETCTBUA N MHOXECTBEHHbIN BbIOOP, B KOTOPbIX OTBETHI
Heo6X04MMO 3anucaTb B BUAe MOCMeA0BaTelbHOCTM Undp. YacTb 2 cogepxuT 4
3afaHns, 00beMHEHHbIX OOLWMM BUAOM AeATeNbHOCTU - pelleHune 3afad, ana 2
31IEMEHTOB HEO6XO0AMMO MPUBECTM Pa3BepPHYTLIN OTBET.

B tabnuue 1 npvBefeHO pacripegenieHve 3ajaHnid Nno BuaaM npoBepsemblX
YMEHMWIN 1 crnocobam AeCTBUIA.

Tabnuua 1
- Pacnpepaenenue 3agaHnii 3K3aMeHaLMOHHOM paboThkl MO BUAaM
MpoBepsieMbIX YMEHWUI 1 crocobam AecTBui

OCHOBHbIE YMEHUS 1 Crocobbl AencTBUl KonnuecTso 3aaHui

Bcsa pabota  Yactb 1 YacTb 2
1. 3HaTb M NOHMMATb: CMbIC/T PU3NYECKNX MOHATUIA, CMbIC/T 4 4 0
(PU3NYECKMX BENMUYNH CMbICIT (PU3NYECKMX 38KOHOB, MPUHLMMOB,
MocTynaroB
2. YMeTb: OnucbiBaTb U OOBACHATL:  (pM3MYECKMe fABneHus, 17 15 2

(m3nyeckne  ABNEHMA W CBOWCTBA  Tenl,  pe3ynbTaThbl
9KCMEPVMEHTOB,  OMNUCbIBATb  (hyHAAMEHTa/lbHble  OMbIThI,
OKa3aBlUMe CYLLECTBEHHOE B/MAHME Ha pa3BUTUE  (PU3KKK,
NPUBOAUTL MPUMEPbLI MPAKTUYECKOrO NMPUMEHEHUS (PU3NYECKUX
3HaHWI, 3aKOHOB (PM3MKKM , ONpefensTb XapakKTep (PU3NYECKOro
npouecca no rpaduky, Tabnuue, Gopmyne; NPOLYKTbI SAEPHbIX
peakLMin Ha OCHOBe 3aKOHOB COXPaHEHUs 3/1eKTPUYECKOro 3apsja
N MaccoBOro 4ucna, OT/M4YaTb FMNoTe3bl OT Hay4YHbIX TEOPWiA;
[enaTb BbIBOAbl HA OCHOBE 3KCMEPUMEHTASIbHbIX [AaHHbIX;
NMPYBOAMTL MPUMEPbLI, MOKasblBaloLye, 4TO: HabMgeHus U
3KCMEPUMEHT SBMAKOTCA OCHOBON ANS BbIABVKEHWS TUMOTE3 U
TEOpPWil, MO3BONAOT MPOBEPUTb WUCTUHHOCTb TEOPETUYECKUX
BbIBOZOB; W3MepPATb  (DM3NYECKMEe BeMUUHbBI, MPeLCTaBATb
pe3ynbTaTbl U3MEPEHNIA C YHETOM WX MOrPELUHOCTEN, NPUMEHSTb
MoSlyYeHHble 3HaHWA A4/19 peLleHns (PU3NYECKMX 3a4ad .



3. WNcnonb3oBaTb MpuvoOOpPeTEHHblE 3HAHMS W YMEHUA B 2 0 2
NPaKTUYECKOW [AeATeNbHOCTM W MOBCEAHEBHOM >KWU3HU ANS:

obecneyeHnss 6e30NacCHOCTU XXMU3HEAEATENbHOCTM B MpoLecce

MCMO/b30BaHNA TPaHCNOPTHbIX CpeacTs, ObITOBbIX

3N1eKTPONpruoopoB, CPeACTB pagmo- U TeneKOMMYHUKaLNOHHOM

CBA3W; OLEHKM BUAHMA Ha OpraHu3M 4enoseka W Apyrue

OpraHv3Mbl 3arpsisBHeHUs OKpYXKatoLlen cpefpbl; pauvoHaibHOro

NPUPOAONO/b30BaHNA M OXpaHbl  OKPYXKaloLlein  cpefdbl;

onpegeneHns  COOGCTBEHHOW NO3MUMM MO OTHOLUEHUIO K

3KO/IOrMYecKMM npobnemMam 1 NoBeAeHUIO B NPUPOAHOIA cpeae.

nToro 23 19 4

3. Crnuncok peKomMeHAyeMon nnTepaTypbl

[Ona  noAarotoBkM K BCTYMWUTENIbHbIM  3K3aMeHaMm  abuTypueHTam
PEKOMeHYeTCs 00paTUTbCA K CreaytowmM yyebHuKam, ydebHbIM nocobusm u
CNPaBOYHbIM U3aHNAM:

1) ®usnka. 11 Knacc. : y4dyebHMK ans  0o6uieobpasoBaTesibHbIX
yupexxaeHunin: 6a3oBblil M NPoubHbLIA ypoBHKM / T.A. Mskuwes, b.b. ByxoBLeB,
B.M. YapyruH; nog pegakumii B.. Hukonaesa, H.A. TNapteHTbeBOM. — 19-e
nsgaHne — M. : IpocseweHune, 2010. — 399 c

2) ®usmka. 10 Kknacc. : yyebHMK Ons  06LLeo6pasoBaTesibHbIX
yUpeXxaeHnin: 6a3oBblii M NPoubHbLIA ypoBHM / T.A. Mskuwes, b.b. ByxoBLeB,
H.H. Cotckuii; nog pepakumii B.W. Hukonaesa, H.A. TMapteHTbeBOn. — 19-€

n3gaHme — M. : lNpoceeweHmne, 2010. — 366 c.

3)  ®usmka. 9 Knacc. : y4ebHUK AN 06L,e06pa3oBaTe/IbHbIX YUpeXAeHN
/ A. B. TlepbIWKWH., N'yTHMK E.M.— nepBoe n3gaHne — M. : ipotha, 2014, — 319
C.

4)  ®usmka. 8 Knacc. : y4ebHUK 411 06LLe00pa3oBaTe/ibHbIX YUPeXAeHN
/ A. B. TlepbIlWKNH. — nepBoe n3gaHme — M. : podua, 2013, — 237 c.

JononHuTenbHaa nuTepatypa

1) Elr2: 2013: ®wusmka: Camoe MOMHOE M3daHWe TUMOBbIX BapuaHTOB
peanbHbIX 3afaHnii /aBT.-cocT. B.A. 'pnbos.- M.: ACT: Actpenb; 2013. - 186 c.

2) 30 BapvaHTOB TUMOBbLIX TECTOBbIX 3adaHWii 1 370 AOMNONHUTENbHbIX
TecToBbIX 3agaHuin yacTn 3(C). / O.®. KabapauH n ap. M.: 9k3ameH, 2013

3) XaHHaHoB H.K. E9 2013. ®wusmka : cbopHuK 3agaHuii / H. K
XaHHaHoB 1 ap. — M. : 9kcmo, 2012. - 242 c.

4) EM25-2013: ®wusmka. TunoBble 3K3aMeHaLMOHHbIE BapuaHTbl: 32
BapuaHTa. / Mog pea. M.1O. emmaosoil — M.: HaunoHanbHoe obpa3oBaHue, 2012.



5) KacatkuHa W.J1.Penetntop no duamke. Tom 1 MexaHuka.
MonekynsapHasa umsmka. TepmognHammka. Yacte 1 M3gatensctBo: ®eHuke, 2006.
- 864 c.

6) KacatkmHa W.J1.Penetutop no dwm3uke. Tom 1 MexaHuKa.
MonekynspHasa msmka. TepmognHammka. YacTb 2. 3gatensctBo: deHnke, 2006.
- 864 c.

7)  PbivkeBny A ®usnka. 3apayHuk. 10-11 knaccel. 10-e m3g,,
cTepeotun. M. : podpa, 2012. — 188 c.

8)  dAsopckur B.M., Oetnap A.A. ®u3nka A1 LWKOJbHUKOB CTapLUnX
KfiaccoBs 1 noctynaroLmx B By3bl. M. : [ipoda, 2005. — 795 c.

9) du3mka. PewebHnk. TogrotoBka k EM3-2013, nog pes.
J1.M.MoHacTbIpckoro, -PocToB-Ha [loHy, JlernoH, 2012.

10) Er3-2010:®dusnka /PUJIN  aBTopbl-cocTaButenu:  A.B.bepkos,
B.A.I'pn6os/ -M: AcTtpenb, 2009.

11) Camoe NOMHOEe M3AaHWe TUMOBbIX BapUaHTOB peasibHbIX 3adaHnii EMM3
2009-2015. dusnka/ PUJIN aBTopbl-cocTasutenn: A.B.bepkos, B.A.'pnbos/ -M:
AcTpens, 20009.

12) H.A. MNapdeHTbeBa. C60pHMK 3a4a4 Nno ¢gusnke. 10-11 knacc: 6a30Bblid
M NPOgUIbHLINA YPOBHK, - M.: IMpocselueHune, 2007.

13) MapoH A.E., ®u3mka. 3akoHbl, POpMy/bl, aITOPUTMbI PELLIEHWA 3a4aY:
maTepuanibl AN MOATOTOBKM K eAWHOMY TrOCYAapCTBEHHOMY 3K3aMEHY W
BCTYNUTE/NbHbIM 3K3ameHam B BY3bl. - M.: [poda, 2008.

14)  Opnos B. A., Hukudopos I'. I'. «EAnHbIN rocy1apcTBEHHBI 3K3aMeH:
MeToanyeckune pekoMmeHgaumn. dusnka», M., lNpoceeLleHme, 2010,

15) Opnos B. /1., XaHHaHoB H. K., Hukngopos . . «YuyebHo-
TPEHNPOBOYHbIE MaTepuanbl 419 NOArOTOBKM K eAWHOMY TOCy[apCTBEHHOMY
3K3ameHy. Pusuka», M., IHTennekT-LleHTp, 2011.

16) MoHacTbipckuin J1. M., boratuH A. C. «®usmka. EFS - 2009.
Tematundyeckue Tectbl», P-H-[, JlernoH, 2008.

17)  Oemngosa M. HO., HypmuHckmin . N. «EF3 - 2009. dusuka.
deaepanbHbli 6aHK 3K3aMeHaLMOHHbIX MaTepuanos», M., 3ckumo, 2009.

4. MeToanyeckme peKoMeHfaunm abnTypueHTy
Mpy MOAroTOBKe K 3K3aMeHy Mo (hn3nke abuTypueHTbl CTa/IKMBAKOTCA C
onpeaeneHHbIMU  TPyAHOCTAMU. HeobXoAMMO OCBOUTL GO/MbLUON (PaKTUUECKUI
marepvian n yMeTb U3/0XNUTb ero Ha COBPEMEHHOM Hay4YHOM YPOBHE.

Npy NOAroTOBKe K 3K3aMeHYy CnefyeT 06paTtuTb BHUMaHWE Ha CrefytoLme
MOMEHTbI:

Pasgen «KuHemaTuka». CBO60OAHOE nafeHMe - 3TO [ABWXKEHWe Mof
[eCTBMEM CWU/Ibl TSXKECTU C YCKOPEHMEM CBOOOAHOr0O NafeHus, Kak ¢ HavyaslbHOWA
CKOPOCTbLHO, Tak 1 6e3 Hee. Hanbonee pacnpocTpaHeHHOW OLUMGKOW SBNSETCA TO,
4yTO CBOOOAHOE nNafleHne BOCMPUMHUMAETCA YdalWUMUCA KakK ABWKeHue 6e3
Ha4ya/lbHO CKOPOCTM C YCKOPEHEM PaBHbIM .

Pasgen «nHamnka»

Llenecoobpa3Ho npy pacCMOTPEHUM CUTyauuid C TeloM MOKOALWMMCA B



NHEpLUNaNbHON CUCTeMe OTCYeTa BBECTU npeobpas3oBaHue OWHLWTeHa (Cuny
NMHepUWNIN T nnepunn  M1Tena ~cuctembl)

Pa3sgen «MKT u TepMmoanHaMmnKa»

Mpn pacCMOTPEHUN TeMbl «PeasibHble YXXUAKOCTU WU rasbl» Le1ecoobpasHo
HauyepTuTb rpadmk 3asucumocty p(T). p(T) No AaHHbIM, NPUBEAEHHLIM B Taobs,
3agayHmnKa A.lN. PbIMKeBMYa 1 CPaBHUTL C rpadivkamm naeanbHOro rasa. A Tak e
paccMOTpeTb MpPOLEeCC nepexofa M3 napa B BBOAY W HA060POT B aHUMALMOHHbIX
MOAeNAax UMMpoBbIX 06pa3oBaTe/ibHbIX pecypcoB. O6paTUTb BHUMaHNE YYEHWNKOB,
4yTO ecnn rpauk npuBeAeH Ha OAHOTOHHOM ()OHe, OH TpebyeT TOJbKO
KayeCTBEHHbIX OLEHOK, a eCM Ha (JOHe KOOPAMHATHOW CeTKM TO 06s3aTesIbHO
npegnonaraeTca Kakas-mbo KofmyeCcTBeHHasA OLeHKa, 0Co6eHHO B 3afavax Cl.

Pasfen «2neKTpognHaMmmnKa»

Mpn aHanM3e Lenein MOCTOAHHOIO TOKa pacCMOTPETb 3afayn, Korga B Lemb
MOCTOSAHHOrO TOKa BK/IKOYEHbl KOHAEHCATop W MOMyNPOBOAHWMKOBbIE AWOABI.
O6paTnTb BHYMaHWe yyalnxcs, Y4To 415 NOCTOAHHOIO TOKa KOHAEHCaTop SAB/AETCA
paspbiBOM Lenu, a Cnefosarte/ibHO, TOK B AaHHOW BETBM LENW OTCYTCTBYET.
PaccMoTpeTb 3agady Ana napansie/lbHOro COeqUHEHMsI Pe3nCTOPOB, B KaXKAOW U3
BETBE KOTOPOro, NPWUCYTCTBYeT Auof. PaccMoTpeTb MpoTeKkaHMe TOKOB Mpu
NPAMOM M 06pPaTHOM BKJIHOYEHMM MOMYNPOBOAHUKOBLIX MPUOOPOB, a Takxke
M3MEHEHWe O0OLWero COnpoTMBAEHUS LENU MpU  M3MEHEHWUM  NONSAPHOCTU
MOAK/TKOYEHHOI0 UCTOYHMKA TOKa.

Mpn peweHMn 3agad4 O rnepe3apsfke KOHAEHCATOPOB LesecoobpasHo
PaccMOTPETL C/lyvam MOMHON N YaCTUYHOW paspsKM KOHAeHcaTopa.

Mpn paccmoTpeHun 3SAC WMHAYKUMM B [BWKYLLEMCA MPOBOAHUKE,
HeobXoaMMo 06paTUTb BHMMAaHME YuYaluxcsi, YTO peyb B BbIBOAMMONM (opmyne
MAET 0 NOCTOAHHOWN CKOPOCTM, KaK YaCTHOM C/ly4ae MIHOBEHHO CKOPOCTW. 3anuchb
(hopMmy bl LieniecoobpasHo NokasaTb B TaKOM BUje

£=BlI v(t)sin(vB)

M TOrga nNpUMEHATb 3Ty (OpMyNy BO3MOXHO A1 /0ObIX BULOB [BMXKEHUS,
NnoAcTaBNsAs BMeCTO V(t) Nt06OM HY>KHbI 3aKOH U3MEHEHMsT CKOPOCTU Tena.

HeobxoaMmo paccMOTpeTb CUTyauuun [ABVMXKEHWUS MPoBOAa BLOMb CUJIOBbIX
NMHWIA 1 NPY NepeceveHn CUMOBbIX IMHWIA U cAenaTh BbIBOAbI, YTO UHAYKLUMOHHbIA
TOK BO3HUKAET TO/IbKO MPY MepeceyeHnn CUNOBbIX IMHWUIA MarHUTHOIO NOJS.

Pasnen «KonebaHusi 1 BOMHbI»

ANHAMUYECKUIA N 3HEPreTUYECKUA NoXoAdbl MO3BOMSKOT ONUCaTb M HaTK
nepuvof KonebaHW Ans Mo6bIX KonebaTeNbHbIX CUCTEM. [pyM pacCcMOTPEHUM
KonebaHMin HUTAHOINO MasTHUKA LieNecoobpasHo 06paTUTb BHUMaHME Yyuallmxcs,
4TO B (hopMy/e nepuoga KonebaHnin He NPOCTO YCKOPEHUe CBOBOAHOrO nageHus, a
YCKOPEHUE, BbI3BaHHOE [EMCTBYIOLLEI Ha TeNo CUMON TSHXKECTWU, eANHCTBEHHOW B
[AaHHOM cny4dae. Ecnm XKe cun HeCKONbKO, TO B 3HameHaTesie hopmysibl nepuoga
KonebaHWn ¢ 3aMeHSIeTCA MOAY/NeM CYMMapHOro YCKOPEHWs, HaeHHOro no
Teopeme KOCWHYCOB.

Pa3spgen «["eomeTpunyeckaa onTuka»

YacTo npu peleHnn 3a4ay ¢ HeABHbIM ONucaHemM U300paXeHns, faBaemblX
TOHKAMW IMH3aMK, Yydalpmecs 3aTpyAHAOTCA B BbloOpe 3Haka (POKYCHOro



PACCTOSHMA W PacCTOAAHMA OT [TABHOWM MAIOCKOCTU NINH3bI A0 M306pakeHus. s
NPeo/oNeHNs 3aTPYAHEHUS LieN1eco06pas3HO 3anoHUTL CReayHoLLyo TabnuLly 2.

Tabnmua 2
KntoueBble cnosa Bupg nuH3bl Bug F f d
n3obpax
eHus
M306paxeHne pacnonoxeHo ? MHUMOE ? - +
nepeg nMH30M
N306paxeHne pacnonoXxeHo cobuparoas felicTBUTENbHOE + + +
3a INH30M
YBeNnUYeHHOe n3obpaxKeHne pacnofioXeHo cobupatouian MHUMOE + - +
nepeg NUH30M
YBennueHHoe n3obpaxeHne pacnonoxeHo 3a cobuparoas felicTBUTeNbHOE + + +
NNH30M
YMeHbLUIeHHOe n306paXKeHne pacnonoXeHo pacceuBatoLas MHUMOE - - +
nepeg NMH30M
YMeHbLUEeHHOe N306paXKeHne pacnonoXeHo 3a cobupatowan felicTBUTENbHOE + + +
NNH30M
YMeHbLIeHHOe U306paxeHne ? ? ? ? +
YBennyeHHoe n3obpaxeHune cobupatouias ? + ? +

B Tex cny4yasx, Korga BO3HUKAEeT HeomnpeaeneHHoCTb, CreayeT noctasuTb ?,
TOrfa Heo6XxoAMMO UCKaTb AOMOSHUTENBbHYIO MH(OPMAaLMIO B YCNOBUW 3a4a4uu, Un
paccMaTpuBaTb BCE BO3MOXHbIE BapuaHTbl.

Pasgen «KBaHTOBas (pm3nka»

Mpn paccMOTPEHMM 3aday Ha MNPUMEHeHVE (OPMYNbl INHLUTENHa Ans
hoToahpekTa  HEOOXOAMMO  He  TONbKO  PacCMOTPETb  BOJbT-aMIMEPHYHO
XapaKTePUCTUKY (POTO3NIEMEHTA, HO M PaCCMOTPETb pPeLleHne 3afadun B TabIMYHOM
BAE. BONMbLUMHCTBO Yy4allMXcA Mpu pelleHny nofo6HON 3ajayn MOACTaB/IANM
OTpuuaTe/ibHOe 3HaYeHNe 3anMparoLLeEro HanpsXXeHUs 1 nofyyvaan paboTy Bbixoaa
60/bLUE 3HEPrM NajaroLLero )OToHa, He aHa/IM3NPYs NONYYeHHbIN OTBET.

[Mpy  pacCMOTPeHMM 3aKOHa PagMoaKTMBHOIO pacrnaga Heobxoammo
PaccMOTpPeTb 3aKOH M3MEHeHMs1 akTUBHOCTW Mpenapara.

[Mpn BbLIMNOMHEHUM pPacYeTHON 3agaynm 06paTUTb BHMMaHWe Ha TO, u4TO
MOIHOCTLIO NPaBW/ILHO BLIMOMHEHHAA pacyeTHasd 3ajaya, BK/OYAeT chefyroLiue
3/IEMEHTbI:

1 BepHO 3anucaHo KpaTKoe yC/ioBue 3afauu,

2. 3anuncaHbl ypaBHeHUs 1 (hopMybl, MPUMEHEHME KOTOPbIX HE06X0AMMO
M [JOCTATOMHO [ANA pelleHMs 3afady BblbpaHHbIM CrocoboM (nepeyncnsarTcs
COOTBETCTBYOLWWME JOPMY bl U 3aKOHbI);

3. BbIMO/IHEHbI HE0OXOAMMble MaTeMaTU4yeckme mnpeobpasoBaHUA U
pacyeTbl, NPVBOAALLME K NMPaBUIbHOMY YMC/TIOBOMY OTBETY, U MPeLCTaB/IEH OTBET C
eVHULAMN  M3MepeHuid. [lpn 3TOM  AOMNYCKaeTcsi pelleHne "no 4yacTam'”
(C NPOMEXYTOYHBIMU BbIYUCIEHNAMMW).

PekomMeHAyeTcs BO Bpems NOArOTOBKY K 3K3aMeHy Mo (PU3MKe No3HaKOMUTCA
c caitom PegepanbHoro MHctutyTa MNeparornyecknx namepeHnii (www.flpi.ru),


http://www.flpi.ru

rge npeactaB/ieHbl 3ajaHNA ElMD NpoLWbIX JIET, a TaKXKE MOXXHO NMOTPEHNPOBATLCA
B BbIMOJIHEHNWN 3K3aMEHaUWNOHHbIX pa60T B PEXXUME peas/IbHOIro BPEMEHN.

5. 3agaHuna pns caMOKOHTPONA

MEXAHNKA

KnHemaTnka. MexaHu4yeckoe ABWM>KeHME. OTHOCUTENBHOCTL ABMXKEHUA. CucTtema
oTtcyeta. MatepuanbHaa Touka. Tpaektopua. [MyTb M nepemelleHne. CKOpOCTb.
YCKopeHue.

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MpPAMOJSIMHEHOe [BMkeHWe. CBoboaHoe
nageHve TeNn. YCKopeHue CBOOGOAHOro nafeHus. YpaBHEHUE MPAMONIMHENHOrO
paBHOYCKOPEHHOI0 ABMXKEHNS.

KpunBonnHeilHOe [ABWMXKEHME TOYKM Ha NpUMepe [ABWKEHWA MO OKPYXXHOCTM C
MOCTOAHHOM NO MOAY/KO CKOPOCTbIO. LIeHTPOCTPEMUTESIbHOE YCKOPEHME.

OcHoBbI AnHaMUKK. NHepuus. MepBblii 3aKoH HbloTOHa. HepumanbHble CUCTEMbI
oTcuyeTa. Baammopeicteme Ten. Macca. Mmnynsc. Cuna. BTopoit 3akoH HbOTOHa.
MpuHumn cynepnosvuuu cun. MpuHUMN oTHocuTensHocTu [anuneda. Cunbl B
npupoge. Cnna TAroteHusa. 3aKOH BCEMUPHOro TAroTeHus. Bec Tena. HeBeCOMOCTb.
[MepBasa KocMuyeckad cKopocTb. Cuna ynpyroctu. 3akoH 'yka. Cuna TpeHus.
KoahpuumeHT TpeHusl. 3aKOH TPeHUSI CKONbXEeHWA. TpeTuil 3akoH HbiOTOHa.
MOMEHT CW/bl. YCNoBUe paBHOBECUA TeN. 3aKOHbI COXPaHEHUA B MeEXaHNKe. 3aKOH
COoXpaHeHusi  mmnynbca. PakeTbl. MexaHuyeckas  pabota.  MOLWHOCT.
KunHeTnyeckasa aHeprua. NoTeHunanbHas aHeprusa. 3akoH COXpaHeHUA 3Heprun B
MexaHuKe. [pocTble MexaHuU3Mbl. KOath(hMLMEHT MOE3HOTO AeNCTBUA MexaHu3ma.
MexaHuKa X1AKoCTed 1 rasoB. [daeneHvie. ATMOC(epHOe AaBfeHune. M3aMeHeHume
aTMOC(EPHOro AaBfieHUsi C BbICOTOW. 3akoH [lackans And »KUOKOCTEN W rasos.
BapomeTpbl 1 MaHomeTpbl. Coobulatowmecs cocyabl. MpuHUMN  yCTpolicTBa
rMApaBnMyecKoro npecca. Apxumefosa cuna ANns XMUAKOCTER WM rasoB. YCNOBUS
NnaBaHWA Ten Ha MOBEPXHOCTU >XMAKOCTWU. [BVDKEHWe XWAKOCTM Nno Tpybam.
3aBMCUMOCTb  [aB/IeHUA >KUAKOCTM OT CKOPOCTU ee TeyeHud. K3mepeHue
PacCTOSAHWIA, MPOMEXYTKOB BpPEMEHU, CW/bl, 00bEMA, Maccbl, aTMOCHEPHOro
[laBNeHuns.

MOJIEKYJTAPHAA ®N3VKA. TEPMOANHAMUWKA

OCHOBbI MONEKY/SPHO-KMHETMYECKO Teopun. OnbITHOE 060CHOBaHME OCHOBHbIX
MONIOXKEHNA  MOJIEKY/IAPHO-KMHETUYECKON Teopun. BpOyHOBCKOE  [BWKEHME.
Ongpdysna. Macca 1 pasmep Monekyn. MamepeHne CKOpOCTM Mosekyn. OnbIT
LLITepHa. Konnuectso BewlectBa. Monb. MocTosHHas ABoraapo. B3anmopeictaue
monekyn. Mogenn rasa, XXnakKoctu 1 TBEpaoro Ttena. OCHOBbI TEPMOAVNHAMUKMN.
Tennosoe paBHOBecue. Temnepatypa W eé u3MepeHue.  ABCO/MOTHaSA
TemnepatypHaa LWKana. BHYyTpeHHAA  3Heprua.  KonnyectBo  TeNnoTbl.
TennoemkocTb  BewecTtBa. Pabota B  TepMmoauvHamuke. [lepBbli  3aKOH
TEPMOANHAMUKN.  VI30TEPMUYECKMIA, W30XOPHbIM M 13006apHbIA  MPOLECChI.
AamabaTHblil npouecc. HeobpaTMMOCTb TEMMOBbLIX MpoLEeccoB. BTopoid 3akoH
TEPMOAMHAMUKWN U ero CTaTUCTUYECKOE UCTOMIKOBaHMe. peobpa3oBaHve aHeprum
B TennosbIX apuratenax. Kr, Tennosoro pgsuratens. WMpeanbHblii ras. Cessb



MeXAYy AaBNEHNEM W CpeflHei KNHETUYECKOI 3Hepruein Monekyn naeansHoro rasa.
CBsi3b TemMnepaTypbl CO CpeHEN KMHETMYECKON 3HEPrueit YacTuL, rasa. Y paBHeHme
KnanelipoHa-MeHfeneeBa. YHuBepcanbHas rasoBas MOCTOSAHHasA. YXUAKOCTU U
TBepAble Tena. icnapeHne n KoHAeHcaums. HacbIWeHHbIe 1 HEHACLILLEHHbIE NMapbl.
BnaxHocTb Bo3ayxa. KuneHue >xmakoctn. Kpuctanimyeckme n amopgHble Tena.
[Mpeobpa3oBaHMe 3HEPrMM MNPV WU3MEHEHUSX arperaTtHoOro COCTOSIHUS BeLLecTBa.
3mepeHne [aBneHWa rasa, BAaXHOCTU BO3f4yXa, TeMmnepaTtypbl, MAOTHOCTU
BelLlecTBa.

OCHOBbI 2/TEKTPOAVHAMUWKN

AneKTpocTaTUKa. DNeKTpusauma Ten. ONeKTpuUYecKuid 3apsg. Bsavmopgeincteve
3apAfoB.  D/MIEMEHTapHbIA  3NMEeKTPUYECKUA  3apsd. 3aKOH — COXpaHeHus
3NeKTPUYECKOro 3apsaga. 3akoH KynoHa. OnekTpuyeckoe none. Hanps)keHHOCTb
3N1eKTPUYECKOT0 Nons. SNeKTPUYeCKoe nose ToYevyHoro 3apsaga. INoTteHuManbHOCTb
3N1EKTPOCTATUYECKOro nongd. PasHOCTb NoTeHuuanos. [puHLMN Ccynepnosnumm
noneit. TIpPOBOAHUKM B  3NEKTPUYECKOM Mofe.  DnekTpuyeckas EMKOCTb.
KoHpeHcaTop. EMKOCTb NIOCKOro KoHAeHcatopa. [An3aneKTpukn B 31EKTPUYECKOM
none. [Ananektpuyeckasa MPOHULLAEMOCTb. JHEPIrUA  3M1EeKTPUYECKOro mnons
MNOCKOro KoHAeHcaTopa. MOCTOSHHbIN 3NeKTPUYECKUIA TOK. DNEKTPUYECKUIA TOK.
Cvna Toka. HanpspkeHve. Hocutenn cBOOOAHBLIX 3MEKTPUYECKMX 3apsfoB B
MeTa/inax, XMAKoCcTAX U rasax. ConpoTuB/eHNe NpPOBOAHMKOB. 3akoH Oma ans
yyacTka Lenu. llocnepgosatencHoe M napansienbHOe COefMHEHWe MPOBOAHMKOB.
AnekTpoasmxKyLasa cuna. 3akoH OmMa 4N nosiHom Lenun. PaboTa M MOLLHOCTb TOKa.
3akoH  [koynsa-JleHua.  MonynpoBoAHMKW.  COGCTBEHHads W NpPUMECHas
NPOBOAMMOCTb nonynpoBOAHMKOB, p-N-nepexos,. MarHutHoe nore.
AneKTpoMarHuTHas WHAYKUMsA. B3aumogeiicTBuMe MarHuToB. B3aumopeincTeue
MPOBOAHMKOB C TOKOM. MarHuTHoe none. [leiACTBME MarHWTHOrO Mons Ha
aNeKTpuyeckne 3apagbl. MHAYKUua MarHuTHoro nond. Cuna Amnepa. Cuna
JTopeHua. MarHuTHbIA NOTOK. JNeKTpoaBuUratesib. SNeKTPOMarHUTHas MHAYKUMS.
3aKOH 3MeKTpoMarHMTHOM wuHAyKumMm ®apaged. [Mpasuno JleHua. Buxpesoe
anektpuyeckoe nose. CamouHAyKums. WVIHOYKTUBHOCTb. 3JHEprusi MarHUTHOro
nong. MamepeHune cusibl TOKa, HanpsXeHs, CONpPOTMUBIEHNA NPOBOLHUKA.
KOJIEBAH/A N BOJIHbI

MexaHu4yeckre KonebaHusi U BOSHbl. TapMOHWYecKne KonebaHus. AMMNTYAa,
nepuog 1 Yactota KonebaHnii. CBo60aHbIe KonebaHUs. MaTemMaTUUecKuii MasTHUK.
Mepuog KonebaHMin MaTeMaTMYeCKOro MasaTHUKa. Mpy>KUHHbIA MasTHUK. [epuog,
KonebaHW NPY>XMHHOro MasTHUKa. [peBpalleHne 3Hepru Npu rapMOHMYECKMX
KonebaHmsx. BblHY)XaeHHble KonebaHus. Pe3oHaHc. MNoHATMEe 06 aBTOKONe6aHUsX.
MexaHnyeckne BOMHbI. CKOpPOCTb pPacnpoCTpaHeHUsA BOMHbLL.  [l/iMHA BOJHbI.
[MonepeyHble N NPOAOSbHLIE BOMHbI. YpPaBHEHWEe FapMOHUYECKOW BOJMHBI. 3BYK.
3BYKOBbIe BOJTHb. CkopocTb 3BYKa.
AneKTpoMarHUTHble KonebaHus ¥ BOMHbL. KonebatesibHblii KOHTYp. CBOGOAHbIE
3MIEKTPOMarHuUTHble  KonebaHMs B KOHType. [lpeBpalleHuUs  3Heprum B
KonebatenbHOM KOHType. CoOCTBeHHast 4acToTa KonebaHuWid B KOHTYype.
BbIHYX/eHHble 3neKTpuyeckne KonebaHus. lMepeMeHHbI 3NeKTPUYECKUIA TOK.
["eHepaTop NepemMeHHOro ToKa. [eiCTBYHOLLME 3HAYEHNS CU/Tbl TOKA U HaMpPSXKeHNS.



AKTUBHOE, EMKOCTHOE W MHAYKTUBHOE CONPOTUB/IEHNSA. Pe30HaHC B 3/1eKTPUYECKOi
uenu. TpaHcgopmartop. Npon3BoACTBO, Nepeaadva v notTpebneHne 31eKTPUYeCKoi
3Heprun. Wpenm Teopum MakcBenna. ONEKTPOMArHUTHble BOMHbI.  CKOPOCTb
pacnpoCcTpaHeHust 3/1eKTPOMarHMTHbIX BOMH. CBOWCTBA 3M1EKTPOMArHUTHLIX BOSTH.
MpuHUMNbI pagmocsasn. LLikana 3anekTpomMarHUTHbIX BOJH.

OMNTUKA

CBeT — Q3/eKTpoOMarHUTHas BofHa.  [pAMONMHeiHOe  pacnpoCcTpaHeHue,
OTpaXXeHWe 1 NpenomieHme ceeTa. Jlyd. 3aKoHbl OTPaXKEHUA N MPENOM/IEHUA CBETA.
MokasaTenb npenomneHus. [lonHoe oTpaxeHue. [lpeaenbHblii yron MoaHoro
OTpaxkeHusl. Xof nydeid B npuame. MoOCTPOEHNE M306paXKEHWNIA B NIOCKOM 3epKare.
Cobuparowas 1 paccevsarowias nMH3bl. Popmyna TOHKOW NMH3bL. locTpoeHue
n306paxxeHnin B nuH3ax. Potoannapar. nas. Ouku. WMHTepdepeHUmns CBeTa.
KorepeHTHOCTb. [Andpakumsa cseTa. AudpakumoHHas pewletka. [Monsapusayms
cBeTa. [MonepeyHOCTb CBETOBBLIX BOMH. ucnepcus ceeta. M3mepeHue (POKYCHOro
paccTosHWs cobupatoLlelt NIMH3bI, MoKasaTeNs NPenoMIeHUs BeLlecTBa, A/INHbI
BOJIHbI CBETA.

OCHOBbI CMELIAIBHOM TEOPUW OTHOCUTE/TbHOCTU
HBapnaHTHOCTb CKOPOCTU cBeTa. [MpUHUMM OTHOCUTENIbHOCTM  DIHLUTENHA.
MpoCTpaHCTBO U BPeMSsi B CrieuuanbHON Teopun OTHOCUTENbHOCTU. CBA3b Macchl U
3Hepruu.

KBAHTOBAA ®UN3NKA

Tennosoe wu3ny4veHune. lMoctosHHaa [lMnaHka. PoToadgekt. OnbiTel CTONETOBA.
YpaBHeHVe DrHWTENHa Ans hoToadekTa. MunoTesa Jlyun ae bpoiins. Oudpakuyms
3NMEKTPOHOB. KOpnyCcKynspHO-BOMIHOBOM Ayann3m. PaAnMoakTMBHOCTb. Asbda-,
6eTa-, raMmMa-u3nyyeHus. Metofbl Hab/IKOAEHNS U PerncTpaumm YacTuL, B SAepHONM
(m3mke. OnbIT Pesepdopaa No paccesHUIo anbda-yactuy. NnaHeTapHas Mogenb
aToMa. bopoBckas Mojenb atoma Bogopoga. Cnektpbl. JIOMUHeCLeHUMSA. JTa3epsbl.
3aKOH pafnoakTBHOro pacnafa. HyknoHHas Mofens aapa. 3apag aapa. MaccoBoe
4yncno aapa. SHepruna ceAsn vactu B agpe. JeneHuve aaep. CuHTes aaep. AnepHble
peakumn. CoxpaHeHMe 3apafa M MaccoBOro 4ucnia npu A4epHbIX peakumax.
BblgeneHne aHeprum npu feneHnn U CUHTe3e agep. Vicnonb3oBaHMe SAEpHOM
3Heprun.  Jo3uMeTpus.  DnNemMeHTapHble  4yactuubl.  PyHAAMeHTa/IbHbIe
B3aMMO/ENCTBUS.

6. KpnTepmn ougHKN BCTYNUTENIbHOIO UCNbITAHUSA MO PU3NKe

BcTynuTenibHoe UcnbiTaHWe MPOBOAUTLCA B (hOpMe MUCbMEHHOro TecTa, C
NPUMEHEHNEM ANCTaHLUMOHHbIX TEXHO/Or i Kaxablii” BapuaHT
3K3aMeHaLMOHHON" paboTbl CoAaepXXUT 23 3adaHuA U COCTOMT U3 ABYX 4acTen”,
KOTOpbIe BKMOYAKOT B CebA 3aaHus, pasivyHble Mo popmMe NpeLbsaB/ieHUs, YPOBHIO
C/IOXXHOCTW 1 cnoco6am OLEHKN MX BbIMOSHEHUS.

Ha BbINONHeEHVE 3K3aMeHaUMOHHOW paboTbl otBoamTca 3,5 vaca (210
MUHYT). MMpuMmepHoe BpemMs, OTBOAMMOE Ha BbINOMHEHNE OTAENbHbIX 3a4aHWiA:

- A9 KaXKAO0ro 334aHna 4yacTu 1 - o 7 MUHYT;

- A9 KaXKAO0ro 33faHna yacTu 2 - 6-20 MUHYT.

UacTb 1 cogepxuT 17 3afaHunid, U3 HUX:
[Ba 33/1aHNA C MHOXECTBEHHbIM BbI6OPOM (C PUCYHKOM W 6e3 Hero);



lecTb 3afaHWii Ha BBOA OTBETa B UWUCNOBOWM (POpMe WM  YCTaHOB/IEHME
COOTBETCTBUA (C PUCYHKOM M 6e3 Hero);

OTBeTbl Ha 3afaHnA YacTK 1 faloTcs B BMAE C/ioBa (C/10BOCOYETAHMSA), YnCna
NN NOCNefoBaTeNIbHOCTU UMQp, 3anucaHHbIX 6e3 NpobenoB U pasfennTesbHbIX
CUMBOJIOB.

YacTb 2 COCTOUT U3 YeTbIpex 3afaHunii, ABa U3 H1X, C pa3BepHYTbIM OTBETOM:
3agaHua  rpynnupytoTca B 3aBMCUMOCTM OT MPOBEPSEMbIX BWAOB Y4eOHOW'
[eATeNbHOCTU 1 B COOTBETCTBMM C TEMATUUECKON' MPUHAAIEXXHOCTbIO.

PacnpepeneHuve 3afjaHnin 3K3aMeHaLUMOHHOW paboThl MO €€ YacTAM C YYETOM
MaKCMMa/lbHOro MepBMYHOrO 6Gansia 3a BbINOSHEHWE 3afaHUA KaXXoW 4acTu
npusoanuTcs B Tabnuue 3.

Tabnuua 3
- PacnpepgeneHue 3agaHnii Mo 4acTsM 3K3aMeHaUMOHHOW paboTbl
YacTtu KonnuecTso MakcumasibHbIiA [MpoLeHT MaKcMaibHOTO
paboThl 3afaHni MepPBUYHbIA 6an BbIMO/IHEHWE 3aaHNI
JlaHHOW YacTn oT
MaKCMasIbHOro

nepBMYHOro 6anna 3a
BCtO paboTy, pasHoro 100 (%)

Yactb 1 19 22 55
YacTb 2 4 18 45
NToro 23 40 100

YacTb 1 cofep>XuT 3aaHna ABYX YPOBHEN CMOXHOCTK: 4 3aaaHna 6a30B0ro
YPOBHS M 13 3ajaHNiA MOBbILLEHHOTO YPOBHS.
B uyacTun 2 npeactaBneHbl 4 334aHUA BbICOKOIO YPOBHA C/IOXHOCTMU.

PacnpefeneHne 3a4aHuii 3K3aMeHaUMOHHON pPaboThbl MO YPOBHSIM CIOXHOCTM
npe/AcTaB/ieHo B TabnuLe 4.

Tabnuua 4
PacnpegeneHmne 3aaHniA N0 YPOBHIO CIOXKHOCTY
YpoBeHb KonnyectBo MakcumasibHbIA - TpoLEHT MakCMManbHOro 6anna
C/TIOXXHOCTY 3afiaHui MePBUYHbIN BbINOIHEHWE 3afaHN
3alaHni Gann [AaHHOI0 YPOBHS CMOXXHOCTW OT
MaKCUManbHOro

nepBMYHOro 6anna 3a BCHo
paboty, (%)

Ba30BbIi 4 4 10
MOoBbILLEHHbIN 15 18 45
Bbicokuin 4 18 45
NToro 23 40 100

B uvactM 1 Kaxpgoe M3 3afaHuid oueHMBaeTca 1 6anioM, KpoMe 3afaHuii
4,6,16. 3agaHMe cyMTaeTCA BbINOMHEHHLIM BEPHO, €CNM OTBET 3anucaH B TOM
(hopme, KOTOpast yKasaHa B MHCTPYKLMMN MO BbINO/IHEHWIO 3aJaHus.

3a BbIMNOMIHEHME KaX4Oro M3 3ajaHunii 4,6,16 BbicTaBnsetTcd 2 6anna 3a
MOSIHOE MpaBW/IbHOE BbIMOSIHEHWE, 1 6ann 3a HEnosHOe BbIMOIHEHWE (O4HOM
HEBEPHO YKa3aHHOW, B TOM YuC/e NALWIHEN, UUPPOM HapsaLy CO BCEMU BEPHbIMU
unppamn); 0 (Honb) GanoB BO BCEX OCTa/IbHbIX Cy4asX.



B uvactu 2 3amaHua 18-19 oueHmBaroTcA B 3 6anna, 20-21 OuUEeHMBaETCH
MaKC/MasibHO B 6 6a/1/10B. ONHOCTLIO MPaBW/IbHO BbIMOIHEHHAS pacyeTHas 3a4a4a,
BK/IKOUAeT CneaytoLLne 3fIeMeHTbl:

1 BepHO 3anncaHo KpaTKoe YC/oBue 3aauu;

2. 3anucaHbl ypaBHeHWA W (opMy/bl, MPUMEHEHWe KOTOPbIX HeobXo4MMO U
[OCTaTOYHO [AN1A pelleHns 3afaun  BblbpaHHbIM cnocobom  {nepeuncrsTcs
COOTBETCTBYLLME POPMY/Ibl U 3aKOHbI);

3. BbIMOSIHEHbI HE0OXOAMMble MaTemaTUyeckue npeobpasoBaHMs U PacyeThl,
NpuBOAALLME K TMpPaBWIbLHOMY YWUC/IOBOMY OTBETY, W MPeACTaB/leH OTBeT C
eVHULAMM  M3MepeHuid. Tlpy 3TOM [OMNYyCKaeTcs pelleHWe "no 4yactam”
(C NPOMEXXYTOUYHbIMU BbIYUCNEHNUAMW).

MakcuMmasbHbI nepBuYHbIid 6ann - 40 (100%).

MuHMMaIbHOE KONMYecTBO 6asinoB, KOTOPOE HY>XHO HabpaTb MO JaHHOMY
9K3ameHy - 36 BTOpWUYHbIX GannoB. KonunuyectBo 6annioB, paBHOe 35 N HWXKE,
COOTBETCTBYET HEYy0BNeTBOPUTE/IbHON OLEHKE.

Mpeacenarenb NPegMeTHON KOMUCCUM MO (DU3UKE,
K.(b.-M.H., JOUeHT Kaeapbl PMuT P.I". KupcaHoB



